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NMpeaucnoBue

YejroBeK 3HAET O CyHIeCTBOBaHNHN HENMCUNCJIMMOTO MHOKECTBA Bemeﬁ, O KOTO-
PbIX OH HUYETO HE 3HaAET. KoanuectBo Bemeﬁ, O CyII€CTBOBaHNHN KOTOPbIX Ye-
JIOBEK TOJIbBKO ITOAO3PEBAET, HO 6oJIbllle HUYEro He 3HA€T, CJYKHUT JOBOJBHO
3allyTaHHbIM IIPUMEPOM. Ho sTo BoBce He T1JI0XO, IMTOCKOJIbKY, €CJIN Y€JTOBEK
3HaAEeT, 4YTO OH YE€T0-TO HE 3HAET, OH ITPOCTO MOKET BBECTU IIOMCKOBBIN 3alpoc
B Google Hn... ByaJid. CroxHee CTaHOBUTC, €CJIN YEJIOBEK HE 3HAET JaXKe O Cy-
IieCTBOBaHUN HB]IeHHﬁ, O KOTOPbIX OH HUYEro He 3HaeT. Hesnanue takoro
Ppola, K COKaJIEHNIO, OTKPbIBAET YEJIOBEKY ITYTh K CUJIbHBIM ITOTPACEHUAM.

Kaui [lpanbep, npoexm
«Riesenmaschine — abconomuno nosas Beerennas»

«MpbI BCe JIOJZKHBI CTPEMUTHCST K TOMY, YTOOBI cTaTh 60Jiee KOMITIETEHTHBIMU TIPOTPaM-
MUCTaMU; €CJIU Y BaC HET 3TOTO CTPEMJIEHIST, 9Ta KHUTA He JIJIsI BAC», — IUIIET BO BBe-
nenun Kk cBoeil kuure «Cuma kopas Ilut T'yamudd. Hama xxe kHura jgaetr ToT camblii
TOJIYOK, KOTOPOTO BaM KakK pa3 He xBataeT. Vu ctpemiienns y Bac HET, HO €CTh JpyTue
[IPUOPUTETBHI, & MPODHECCHOHATBHOE CAMOPA3BUTHE HAXOAUTCS KAaK MUHUMYM HA BOCh-
MOM MeCTe B 3TOM CITUCKe. ECJIU jKe BBl 4yBCTBYETE, UTO XOTEJH Obl H30aBUTHCS OT IO~
CTOSIHHO BO3HMKAIOLIMX B PaboTe IpobieM, TO 9Ta KHITa JIJist Bac.

Bei xoTHTE 11€IEHATIPABIEHHO COBEPIIIEHCTBOBATH HABBIKU TIPOIPAMMUPOBAHUS, HO
y Bac B TOM HET OCTPOM TIOTPEOHOCTH, a ellle Bbl He MOKETEe HalTH TOT 06paser Xopo-
IIIETO CTHUJISI ITPOTPAMMUPOBAHUS, K KOTOPOMY HYKHO CTPEMUTDLCS. Bbl He HaMepeHbl
CTaHOBUTHCS apxuTeKTopoM 1O min TeXHUUECKUM AUPEKTOPOM (DUPMBI, & TPOCTO XO-
THUTE PENIATh KAKIOHEBHbBIE TPOOJIEMBI U TIPH 3TOM He JKeJIaeTe JOMOJTHUTENBHO I1J1a-
THUTD 32 TaKyI0 pabory.

B03MOKHO, BBI CAMU €lile JAJIEKH OT TOTO, YTOOBI HA3bIBATh ce6sI TPOTPAMMECTOM.
ITockoIbKy MPOrpaMMUPOBAaHUE YiKe BOBCE He TallHOe 3HaHUE 0CO00 TOCBSIIEHHBIX
CIIETIMAJINCTOB, BbI PEITUJIH HEMHOTO OCBOUTD 3TOT HABBIK /IS yIOBJIETBOPEHUS CBOUX
aMOuIil wiin 0OJieTYeHUsT paHee HE3HAKOMON BaM paboThl. Bbl Hammca n Kakyo-To
MIpOrpaMMy U B OTIpe/IeJIEHHON CTeNeHU OBJAJeId TI0 KpalitHell Mepe OJTHUM SI3bIKOM
NporpaMMKPOBaHUs. Bbl HaxoAuTe penieHus npobeM, HO YyBCTBYETE, 4TO BCE 3TO
orpeJieJIEHHO MOTJIO ObI paboTaTh Jrydiiie. Bbl 3a/1aeTech BOIIPOCOM: a KAK 3TO BCE MPO-
UCXOMUT Y IPYTHUX IPOTPAMMUCTOB?

Wi BbI, Jaske HECMOTPS Ha HeOOJIBIION OIIBIT, cunuTaeTe cebst CIIOCOOHBIM IIPOTPaM-
MECTOM, KOTOPBIU TOJIBKO HHOT/[A CTATTKUBAETCS ¢ HEGOJIBITUMHU TPYAHOCTSIMU. ITO CTa-
VST HEOCO3HAHHOI HEKOMIIETeHTHOCTU. Kor/ia MbI TIPOBO/IIIIN OIIPOC TIEPE]T HATIUCAHUEM
9TOU KHUTH, MBI BLIACHUIIN, YTO TAKOE COCTOAHUE MOKeT 1unThed ot 10 1o 15 Jer.
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U3 Bcex 19 net, koTopsble 5T 3aHUMAIICS TTPpOrpaMMupoBanueM, 13 sieT st orpe/ie-
JIEHHO TIporpaMMupoBal maoxo. CHavyaa BO3HUKAIN HeOGOJbIIHE TIPOOJIEMBI,
KOTOPBIE 3aCTABJISIIN MEHSI Pa3MBIILIATH. Korma HaunHaelb co31aBaTh 4To-TO
JUISI IPYTUX ¥ HUYETO HE MOTYIACTCS WU ThI BRIOUPAEITh 6osiee KOPOTKUil Iy Th,
HEPE/IKO CJIYYAETCS TaK, YTO TH TPOAYKTHI CJUIIKOM CKOPO MepecTaioT pabo-
Tath. [T0CKOJIBKY JIOIM UCTIOIB3YIOT MTPOTPAMMHOE OHecTieYeHre TI0-IPYTroMY,
TIOCKOJIBKY OHU HE 3aMEYAT0T OIHOOK U He H36eraioT X aBToMaTndecku. B cs-
3 C 9TUM MHE ITPUXO/IIIIOCH BBICJIYIIIMBATH I3BUTEIBHYIO0 KDUTUKY CBOUX KJIU-
€HTOB. S He MIOHMMAJT TOT/[A, YTO S TIJIOXOHN IIPOTPAMMICT. S1 ryMait, 94To MOMX
yMeHuH BriosiHe octatouno. Ho crpece pu o6IeHH ¢ KINEHTAMU CKa3bIBAJI-
s Ha MOUX HepBax. Eciii MPoeKT cTaHOBUJICS HEYAUHBIM, /7T MEHSI 3TO OBLIO
OYepeIHbIM IIPOBAJIOM, M OJTHAXK/IBI 5T TOTYMAJT: « Tak He MOKET MIPOI0JIKATHCSL.
Kaxk czenats ato syume?» [locate aToro mena momwiu B ropy.

Ayrac Xapmmann, paspabomyux 110

B nicuxonoruu passutus ¢ 1970-x To10B cyIiecTByeT MOJIeJIb PA3BUTHS IOHUMAHUS
U CII0COOHOCTEI B KOMILIEKCHBIX 00JIACTAX 3HAHUM, TaK Ha3blBaeMble YEThIPE CTALUU
komrerenTHoctu!. Jasxe eciu Takas KiaaccupUKaIa ¢ HaydHON TOYKU 3peHus 060c-
HOBaHHA JIWIIb B OIIPEIEJEHHON CTeleH!, OHA OTJNYHO UJLTIOCTPUPYET IPOIIECC MTPO-
(hbeccroHATBHOTO CTAHOBJIEHUS TIPOTPAMMECTA OT HOBHYKA /IO OIIBITHOTO CITEIUAJIUCTA.

[lepBag cTagus mpezacraBiser coO0l HEOCO3HAHHYIO HEKOMIIETEHTHOCTD, KOTAa
IIPOTPaMMMUCT €ellle He 3HAKOM C IIOHATUAMU 00J1aCTU 3HAHUIA, a TAKIKE HE OCO3HAET, YTO
y HEro ecTh IIpoOeJibl B 3HAHUSX. 32 HEOCO3HAHHOI HEKOMIIETEHTHOCTBIO CJIEAYET 0CO-
3HAHHAs HEKOMIIETEHTHOCTD: ¥ CIIEL[UANCTA BCE ellle BO3HUKAIOT GOJIbIINE TPYAHOCTU
[IPU pellleHnH IpobIeM, OJHAKO OH UX yiKe 0cO3HaeT. BIloJiHe BOBMOKHO, 4TO BBI YK€
IIPOILLIM JAHHBII 9Tall, MHAa4Ye y Bac He ObLI0 Obl IPUYMH J1JIsI YTEHUsI 9TOi KHuru. Bos-
MOJKHO, HaJl BAIITUM KOJIOM CMESITTUCH IPYTHE, & MOXKET, BbI OJTHAXKIBI CJIYYAHHO CTEPJIN
6a3y JaHHbBIX, BAYKHYIO /IS IIPOEKTA, UJIK, KAK BAPUAHT, BbI IIPOCTO 110 IIPUPOILE CKPOM-
Hblit yesoBek. Ilocie 3TUX ITANOB CJHEAYET CTAIHS OCO3HAHHONH KOMIETEHTHOCTH:
y3Ke Mo/ CUJIy PadoTa ¢ KJII0YEBbIMH 2JIEMEHTAMH CHCTEMbI, HO HYKHO €llle Y/ eJIUTh
BHUMaHHe MPaBUJIbHOMY HMCIIOJHEHHUIO 3aja4. HakoHell, (hMHATBHBIM 3TAIIOM SIBJISI-
eTCsl CTagusl HEOCO3HAHHOI KoMIeTeHTHOCTH. Bee nmpoucxoaut camo 1o cebe. Iocie
[IPOYTEHMS 9TOI KHUTU BbI JOJIKHBI KOM(MOPTHO IIPOYYBCTBOBATh Ha cebe Takoe Co-
CTOSIHUE U M3PEJIKA OLIYIIATh IIPUIUBBI OCOBHAHHOW KOMITETEHTHOCTH.

Braiine, BO3MOKHO, BbI UyBCTBYeTe cebs1 HEMHOIO MeJIMTEIbHBIM, HecooOpasu-
TeJIbHBIM U TEXHUUYECKU MeHee MOJAKOBAaHHBIM, YeM Jpyrue. B peasbHOCTH Ke MUD
MOJIOH KBAJM(UITUPOBAHHBIX IPOTPAMMUCTOB, KOTOPBIM CJIOKHO BBITIOJHUTD ITPO-
creiinve pacueTsl B yMe. [1710X0# MpOrpaMMUCT IJIOX HE IOTOMY, 4TO Y HEro Moka
MaJIO OIbITa, ero [Q) HeZI0CTaTOUHO BBICOK, Y HETO IJI0Xas MaMsITh, OH CAMOYYKa UJIN
[IO3/IHO PELIMJI CTaTh IIPOrpaMMUCTOM. Bee atu pakTopsl 11160 He Urpaiot 6oIbLUION
poJi, M6 Aaske MOIYT ChIIPaTh CIIEIUATIMCTY Ha PYKY, €CJIM UX IIPAaBUJIBHO TPAKTO-
BaTh (06 9TOM ITOTOBOPHUM 033e). I110X0ii IIPOrpaMMUCT ILIOX JIMILb IO TOM IIpH-
YKHE, YTO OH IIJIOXO IUIIET KO,

I Cwm. en.wikipedia.org/wiki/Four_stages_of competence.
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NMouyeMy HY)XHO CTOJIbKO BpeMEeHMH,
4yTO6bI NOYMHETDL?

Bo3MoskHO, BB XOPOITIO 3HaeTe 0 mpobeMax, KOTOphIe eCTh B BalieM Koze. Bo3aMoskHO,
Y BacC yiKe faxke CJIO0KMUJIOCH Pe/ICTaBJ€HNE O TOM, YTO HYKHO NJIM HE HYKHO [€J/IaTb
B OyayiieM, YTOObI CTaTh XOPOLIMM IPOrpaMMUCTOM. «HeT Hudero cTpaunrioro B ToM,
YTO BBI IJIOXOW WJIM CPEAHEHbKUN TporpaMMucT, — nuiier CtuB MakKOHHEJ B KHUATE
Code Complete. — Bompoc 3aKIi04aeTcst JIUIIb B TOM, KaK JI0JITO TPOTPAMMUCT MOKET
6bITb TIJIOXYM NJIN CPEAHEHBKUM, HE OCO3HaBasd IIPU 9TOM, YTO MOJKHO /Ie/IaTh ﬂque»i.
TMouemy ke 3a4aCTYIO TAK CTOKHO TIEPENTH K ITATTY OTIPENETEHNUST TPOOIEM 1 HAXOK/IE-
HUSI CIIOCOOOB MX YCTPAHEHMS?

OcHoBHBIE IIPUYXHBI TOI'O, YTO Mbl HaXOJAMM HEIIpaBUJIbHbIE CHOCO6bI peureHus 1mpo-
6J1eM, JIEKAT B TUIOCKOCTH HAIUX YEIOBEUECKIX KadecTB. Ha miepBoM MecTe B 9TOM cirydae
cTouT KoHcepBaTuaM. CHayasa He Tak y»K IIPOCTO IIPOTUBOCTOATH CUJIBHOMY KEJIaHUIO
JleJlaTh BCe Tak »Ke, Kak U panblie. Mo3r f1oskeH 9KOHOMHO paclipe/ie/iiTh CBOU PECyPChl
U T09TOMY (DYHKITHOHUPYET TAKUM 0OPa3oM, 4TOOBI HE OTBEPTaTh MIPUEMIIEMOE PEIEHIE
pOGJIEMBI TIPH BHJI€ TYMAHHOW aJIbTEPHATUBBI Ha TOPH30HTE. A U3yUYeHUE BCEX aKTyaslb-
HBIX TPEH/I0OB B HOBbBIX TEXHOJIOTUAX, A3bIKAX, METO/laX U (bpeﬁMBopKax — CJIMIIIKOM 3a-
TPaTHOE MO BPEMEHH MEPOTIPHSTHE, KOTOPOE MOKET 3aCTABUTH T03a0BITH O BECEION SKU3HH.

B T0 BpeMst Kak JIeTH ¥ TOJPOCTKY GOJIBINYIO YACTh BPEMEHH Y3HAIOT YTO-TO HOBOE,
B3POCJIbIE HaCTO HE COBEPHIECHCTBYIOT IIOJIYY€HHbIEC 3HAHUA B TEUEHNE AJUTEIIBHOTO
nepuona. «Hy ma, Ho Benb Beerza jke Tak ObLI0», — CKAKET TIOXON MPOTPAMMIICT,
y KOTOPOTO HET HUKAKOTO JKeJIaHUs Jaxke MPEACTaBUTh cebe, Kak CeaTh MUP JIydllie
N HE TPATUTDb L[e]IbeI JI€Hb Ha USMEHEHNE BCEX CTPOUYHDBIX 6yKB B TEKCTE Ha IIPOITMCHbIE
Jla elie K TOMY e PacCTaBUTh TOYKU Hafl «E». OH 5T0 e1aeT He TOIbKO MOTOMY, 4TO
XOYeT MCMOIb30BaTh IPOBEPEHHOE PelieHIe MPOOIEMBI, OH €Il XOUEeT IO BIIOJIHE 00b-
SCHHUMBIM IIPUYNHAM 3aTPATUTD HAa PA3MBIIIJICHUA Hal HpO6JI€MOf/,I KaK MOKHO MEHbIIIEe
BpeMenu. Ecsiu mesiaTh 9T0-TO, He Aymast 00 9TOM, K €SN TTPUAETCS UATH TOBOJIHHO
JIOJITO, XOTA C KaK/[bIM IITaromM JOCTUTAIOTCA BUAMMbBIE PE3YJIbTAThI. Ecim xe cHauamna
JyMaTh HaJ np06ﬂeM0171, TO €€ MOYKHO B KOHI[€ KOHI[OB PELINUTH JOBOJIbHO 6bICTp0, HO
B IIepBbIE YAChI, IHU, HEJIeJIN Pa3MBIIIJIEHUH He CTOUT O5KUIATh BUAUMOIO pe3yJbTaTa.
Taxoe HekeTaHMe BRIAIBIBATH COOCTBEHHBIE PECYPCHI B CAaMO0OPa30BaHUe CTAHOBUT-
CSI TIOCTOSTHHBIM, XOTSI TPYU 9TOM PE3Y/IbTATHI CAMBIM MAPaJOKCATBHBIM 06pa3oM OKa-
3BIBAIOTCST UTOTOM YCEPAHOM paboThl. B TO jke BpeMsT IPOTPaMMUCT, KOTOPBIN JOJITO
JyMaeT HaJl Hp06ﬂeMof/’I, HAIlOMUHAEeT 4eJI0BeKa, [IOCTOAHHO CUAANIero Ha OaIKoHe
U yCTPEMUBIIIETO BAYMYUBBIN B3I HA ob6aKa U 1eJblil [1eHb JUCTAIONIero Bed-
CTPaHUIIBL.

Hekas nosis HexxesaHus 110J1y4aTh JONOJHUTENbHbIE 3HAaHUS BO3HUKAET TaKKe U3
6os13HM: GOSZHI HOBOTO, HEU3BECTHOTO, CIO;KHOTO, Gosi3Hm mpodHenpuroanocty. Crerma-
JIUCTBI, TPOJIOJIKAIOIIIE UCTIOIB30BATh B pab0Te yCTapeBInuil (hpeiiMBOPK, yCTapeBIIUit
SI3BIK TPOTPAMMUPOBAHUS, BBITJISIIAT B IJIa3aX APYTUX 110 MEHbIIEH Mepe HeJJoCTaTOuHO

1 McConnell S. Code Complete: A Practical Handbook of Software Construction, Second
Edition. — Microsoft Press, 2004. — P. 825.
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KOMIIETeHTHBIMU. B HOBOi1 o6j1acTu Takue CIIeIIMaJINCTbl BHE3AIIHO CTAHOBATCA HOBHUY-
kamu. ITo CPpaBHECHHIO CO CTPAaXOM YMEPETH OT HallaJl€HUW A 30MOM B TEMHOM remepe Bce
IepeyncjieHHbIE CTPAXW UMCIOT P€aJIbHbI€ OCHOBaHW:A, 1 UX JOCTATOYHO /IJIA TOTO, 4TOOBI
OrpanTb HaC OT BCETO HEU3BEaHHOTIO.

NMpo6nemMbl, XapakTepHble
ONS NJ1I0OXUX NporpaMMmncToB

KaK " BCEM OCTAJIbBHBIM, TIJIOXHUM IIPOTrPaMMHMCTaM B IIPOIIECCE COBEPHICHCTBOBAHUA ITPU-
XOAUTCS GOPOTHCS € YHOMSHYTBIMU CJI0KHOCTAIMH. Ho 1M mpucytia erme mapa 0coObx
mpobsieM. 3aUacTyio OHU 3apaHee TPEIbsBISIOT K cebe 3aBbiliieHHbIe TpeboBaHMs. B Ha-
gajie TpohecCUOHATBHOTO TyTH TIPOTPAMMUCT YK€ HEJIOBOJIEH TEM, 9TO Ha MOHUTOPE
MOCTOSTHHO TIOSABJISAIOTCS MyCTSAKOBBIe cbon. Bosnukaer nmpobyema «Jist B3POCITIBIX»,
KOTOPYI0 HOBHUYOK HETIPEMEHHO XOUET PEITUTh, HATIPUMEP yOpaTh OMMOKU B GUPIKEBBIX
Kypcax. U, eme e 06sagast COOTBETCTBYIOIMMHU 3HAHUAMU, OH MTBITAETCSA PEHINTH 3Ty
WHTEPECHYTO, HO YPE3BBIYANHO CIOKHYIO TPOGIEMY.

Kpowme Toro, B 1iesisix 6e30macHOCTH MPOTPaMMUCTBI CTAPAIOTCST HE TTOKA3bIBATD IPY-
TUM CBOU KOonA. B c¢Bsa3u ¢ aTum Yy HUX HE TOJIbKO HE HpI/I6aBJIHeTC$I MOTHUBaIlu OT I10-
TeHHI/IaJIbHOﬁ KPUTUKHN WUJIU TTOXBaJbl, HO 1 CTAHOBUTCA He[[OCTyHHOﬁ BO3MOXHOCTDH
TIOJTy4€HUA JOTTOTHUTEJIbHBIX 3HaHHI>i, a UMEHHO BO3MOJKHOCTD IEPEHATD OIIBIT y 60]166
KBaTU(UIMPOBAHHBIX CIIENUATNCTOB. 3a9acTyi0 HeGOIbIIoe 0ObACHEHHE OT ONMBITHOTO
IIpOrpaMMUCTA MOJKET I10 cBOEl IIEHHOCTU HpeB30fITH HEEJIbHOE YTCHUE JINTEPATYPHI,
Be/JIb MbI HEC MOJKEM HalTH Te TIOHATHA, C KOTOPBIMU AK€ HE 3HAKOMBI. A TOT, KTO C HUMU
yIKe 3HAKOM, BEPOSITHEE BCero, OyIeT 3HaTh, HA KAKKUX dTarax paboThl 9TH MOHATHST CMO-
ryT 06JIETYNTD KU3Hb HAUMHAIONIEMY CIIEIUATUCTY, 8 TAKKE CMOKET X OOBACHUTD,
aKIEHTUPYs BHUMaHKe Ha 3 (HEKTUBHOCTH UX NCTIOIb30BAHUS JIJTSI PENIEHNST KOHKPET-
HBIX TTPOGJIEM.

Ele oHMM CTPaxoM MOKET CTaTh CTpax Mepes COOCTBEHHBIM KOZOM. YeToBeK mpu-
3HaeT HeoOXOMMOCTh HOBO CTPYKTYPHI [IJIst CBOETO KOJIa, YTOOBI TOT cTasl HoJiee TIOHSIT-
HbM. OJIHAKO MPOTPAMMUCT MOKET OITACATBCS, YTO €r0 HEYI0009MTaeMbIii KO/ € TIPABUJTb-
HBIM PEIIEHUEM HpO6]I€MbI MOJKET CTaTb yﬂO60‘H/ITaeMbIM, HOC OH_H/I60‘{HBIM PE3YABTATOM.
B urore on npuaepxnBaercs npasuia « He HyKHO MEHSTB TO, 4To 1 Tak paboTaers. Ecim
&e cucrema paboTaeT He Tak, Kak XOTeJa0Ch Obl, BMECTO PUBBIYHOTO CIOKOWCTBUS T10-
SABJISICTCS TPETIET TIePe]l HATIMCAHHBIM KOJIOM.

Haxoner, Touka sperust Tutia « Hy, MeHst 9T0 He KacaeTcs, s BOOOIIE TIPOTpaMMEIPYIO
TOJIBKO PaJivl YI0BOJBCTBHS» TOXKE HE TOM/IET Ha MOJIb3y CAMOPA3BUTHIO. 3a HEH CTOUT
npeJcTaBIeHne O TOM, 9TO caMO0GPasoBaHKe UK YIydllleHue HaBbIKa TPOrPAMMUPO-
BaHMS OCTABJISET MEHBIITE YAIOBOJIBCTBUSA, YeM HEMOCPEACTBEHHO paboTa ¢ kogom. [To-
3TOMY TaKoe CyK/JeHre B KOpHE HeBepHO. MeHbIe BCEro y/0BONbCTBHS, HABEPHOE,
JOCTABJISIOT TOJIBKO MOMEHTHI Pa3MBIIILIEHHS HaJ COOCTBEHHBIMU ommuOKaMu. B xyz-
IeM CJIyYae 3a 9TUM CJIeJIyeT YMCTBEHHAst TPEHUPOBKA HABBIKOB IIPUMEHEHMST HOBBIX
TexHoJoThi. Bpems, moTpaueHnoe Ha 9TOM aTare, OKynaeTcs B Xo/e AaJbHen e pa-
6OTbI, a UMEHHO TOT/la, KOT/la HE TPUXOJUTCA HOYaMU TIJIyTaTh B CO6CTB€HHOM HEepa3-
6OPUYNBOM KOJIE.
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Ton-7 oTroBOPOK MJIOXUX NPOrpaMMuUcCTOB

«Moii ko1 He BUIUT HUKTO, KpPOME MEHSI» .

O Ve 3aBTpa MOJKXHO BCTPETUTDH CII€IUAJINCTA, KOTOprfI IIOJKeJIaeT BMeCTe C BaMU
y4acTBOBAThb B 9TOM IIPEKPACHOM IIPOEKTE. IIoBeset BaM TOJIBKO B TOM CJIy4dae, eCJin
9TO 6leeT HEKTO, He BJIAJICIONINIT HEMEI[KUM A3BIKOM, a KO/ 6y,ZI€‘T COZEPIKATb UMEHA
IIEpeMEHHbIX U KOMMEHTap1UH1 Ha HEMEIIKOM SI3bIKE.

O U3 cyxaenns «Moii Ko He BUINUT HUKTO, KDOME MEHs» B CKOPOM BPeMeHH ToJTyda-
etcst «Moii Koz He TI03B0OJIEHO BU/IETh HUKOMY, KpOMe MeHsI». B pe3ysbTaTe mporpam-
MICT IEIUISIETCS 32 HEHY KHBIE ITPOEKTHI U UyBCTBYET cebsT 3arpy KEHHBIM, a IPOEKTHI
3a TN TEJIbHOE BPEMSI MOTYT U HaCKyuHTh. [Toc/ie HeCKOJIbKHX JIeT OJlarix HaMepeHuit
BCEIEJIO MOCBIATUTH cebsT HAlIMCAHUIO KOjIa TPOrPAMMUCT B KOHIIE KOHIIOB BCE PABHO
BBIHYK/IEH TIOKMHYTh pabouee Mecto. HemopaborarHoe ITO, KoTOpoe yike HETb3st 10~
paboTarth, yMUpaeT 6ECCMBICJICHHOI CMEPTHIO.

O Ilnoxo AyMaThb, YTO IPOIrPaMMHUCT CaM /IOJIDKEH CMOTPETH CBOI KOz, B 0Cc0OEHHOCTH
CIIyCT T'O/1bl, KOT'/la OH yyK€ CTaJI OIIbITHBIM paSpa6OT’-II/IKOM.

«HuxTo He NMoJb3yeTcs MPOrpaMMoii, KpoMe MEHsI».

O VYiKe coBCeM CKOPO MPOTPAMMUCT HaBEPHSIKA U AyMaTh 00 3TOM MepecTaHeT, HO
ele OH MOJKeT 3a0bITh BHEAPUTH B CUCTEMY HeobxXoaumble GyHKIMK Gesomnac-
HOCTH.

O [laxke BBI caMU CKOPO CTaHeTe APYTUM 4eJTOBEKOM, KOTOPBIHM y»Ke M He BCTIOMHWUT,
0 9eM HY’KHO TOMHUTD ITPU UCITOTH30BAHUH 3TOH MPOTPAMMBI.

<41 Bce caenalo Kak CJIEaAyeT, TOJbKO IO3KE» .

O OpavH 13 OCHOBHBIX 3aKOHOB BCEJIEHHON TJIACUT: BDEMEHHbBIE MEPHI IEWCTBYIOT J10JIb-
e apyrux. JokazaHo Ha TPaKTHKe: KOJI, HAITMCAHHDI HEOPEKHO U HEOOIyMaHHO,
OyzeT TPUMEHSITHCST TPOTPAMMUCTOM €I1e OUEHb JI0JITOE BPEMSI.

O B 90 % ciyuaeB 3TO «1103Ke» BOBCE He HACTYIIAET, TIOCKOJIbKY, BO-IIEPBBIX, TIOSIBJISI-
I0TCSI HOBBIE TIPOEKTHI, TPEOYIOIe BHUMAHUSI, 2 BO-BTOPBIX, HU Y KOTO HE BO3HUKA-
eT JKeJaHWs PUTPAruBaThCs BHOBb K HEOPEKHO HanucanHoMmy koay. Hakorerr,
B-TPETbUX, IPOTPAMMHUCT IIbITAETCS CKPBITh, HACKOJIBKO I1JI0X Ko/ VIHOr/1a BHE3al-
HO /IO HACTYIJIEHUS 3TOTO <«I103Ke» IIPUXO/JUT HOBOE ThICsIYeseTre ¢ HeOKUIaHHO
BBICOKUMHU TPEOOBAHUSAMU K 3aIOMIHAIONIUM yCTPORCTBAM, KACAIOIUMUCS PabOTHI
C JIaTaMU, U BBITIOJHUTD UX OBICTPO TOBOJBHO CJIOKHO.

«3TO, B006IIIC-T0, O4Y€HDb CJIOKHaA l'[pOﬁJIeMa, HHUYETO HE BbIﬁIIeT, €CJI1 TOJIbKO g HE
IIPUMEHIO BOCEMbD BJIOJKEHHBIX ITUKJIOB» .

O Jlaske mpu pelieHnuu CAOKHEHUX mpobaeM MOKHO 000 THCh 63 BOCbMU BJIOKEH-
HBIX [IUKJIOB.

O Jlyumie faxe He [yMaThb O CO3/[aHIMU BOCbMHU BJIOKEHHBIX IIUKJIOB KaK pa3 IIpy pellie-
HUW CIIOKHENTIHX TTPobIeM.
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O TIlpu GoJee TIIATETBHOM PACCMOTPEHUU CJIOKHAsI TPOOIEeMa TIOCTENEHHO TIPe0l-
pasyercst B HabOp MeHee CI0KHBIX TPOGJIEM, OCIEAHIE, B CBOIO OUePelb, COCTOST
U3 elle MeHee CJI0KHBIX POOJIEM, KOTOPbIE PEACTABISAIOT cOO0N HaOOP OOBIYHBIX
3aziau. HyskHO Jinib Hanucath GOJIbIIOe KOJMYECTBO MPOCTHIX (BYHKIMIL (a elte
JIydllle — MCIOJIb30BaTh TO, YTO YK€ HAIIMCAHO APYTUMK) — W CJAOKHEHIIas mpo-
GJsieMa peleHa.

R | NIpoOCTO MOHUMAIO0, YTO OINIPEAECJTICHHDbIC JdHHbIE HEJIb3 BBOAUTDH» .

O HeT, aTOTO ZiesiaTh 1 He cTouT. Korma BOKDYT CyMaTOXa, BaC BHE3AITHO IIOIIPOCHUJIN
IIpeACTaBUTb CBOIO HOBUHKY MHpOBOﬁ IIpecce uJjan Bbl CMOIJIA IIPOU3BECTU OTJIAAKY
CJIOJKHEHNTIIe HpO6JIeMbI, Bbl MOKETE HEHAPOKOM BBECTHU T€ /laHHbIE, KOTOPbIE IIPN-
BEAYT K Kpaxy Bameil 6aspl JIaHHBbIX.

O /lpyrre mporpaMMUCTBI, KOTOPBIE TOJTBKO IMPHUIILITA Ha BAIIl TPOEKT (CM. BBITIIE), MOTYT
1 He TI0/I03PEBaTh, YTO BBOJ| KAKNX-TO JJAHHBIX 3aIIPENICH.

«S1 yxe gymaio Hajz TeM, KOTAa CTOUT KOMMEHTHPOBATh KO » .

ITO TBepoe yOexaeHre yxKe He Pa3 CTAHOBUIOCH TIPEATIOCHIIKON /I7IST POMaHTHYe-
CKHUX HOUEl 3a MOHUTOPOM, OTBE/ICHHBIX JIJIST OTJIAJKH, U 9TO MPOUCXOANIIO ellie 70
BaIlleTo POXKAeHUs. Bol mymaerte, y Bac Bce Oymer mo-apyromy? JlOBOMBHO CIOKHO
JyMaTb O IPOEKTe, eCIN He 3aMedaTh JIeXKalne I/[e-TO Hello/1aIeKy HeB30PBaBIINECS
TPaHATHI.

<«JTO BCEro-TO MaJIeHbKHIl IIPOEKT> .

O ¥V m060ro MpoeKTa MHOKECTBO usMepenuii. Ko, KOTOPBIN MOXKET PENUTh Y3KO0
OYEPUEHHYIO TIPOOJIEMY, YACTO MOKET UCIIOJIB30BATHCS HA MPOTSKEHUU MHOTHX JIET.
Taxum 06pasoM, IPOEKT MOKET ObITH HEGOIBLINM, HO JOJTOCPOYHBIM.

O B camom nHavase j060ii mpoexT Maj. Eciu Bbl Oyere 1yMarh, 4TO 9TO BCET0O-TO Ma-
JIEHBKWIT [TPOEKT, OH HUKOT/IAa He PasOBbeTCs B HeuTo Hosibinee. Takue poeKkTh rub-
HYT 3a/I0JITO JIO TOTO, KaK MOTYT CTaTh KPYIHBIMHU, M3-32 MAJIOTO yriia 0630pa.

HeckonbKo neT cnycra

Yo ke HYKHO JJIS TOTO, YTOObI GBITh HE TAKUM V3K TIJIOXUM TiporpaMmuctom? Jla He-
MHOTO, 110 cyTH. JII0603HATETBHOCTH TOMOTAET, PABHO KaK 1 CIIOKOWHOE OCO3HAHUE CBO-
el I0JTHOM HEOCBEZIOMIIEHHOCTH, K IIPUMEPY, B CIIyYasix, KOT/Ia HY>KHO PEIIUTHCS MOIIPO-
cuTh copeta y apyrux. Cienyer ObITh TOTOBBIM TEPIIEIUBO HE MTOHUMATH HEKOTOPBIX
Berieil. Hy>kHO ynTaTh, 2 HEe IPOCMATPUBATD TEKCTHI U IIOHUMATD, YTO CPa3y HEBO3MOK-
HO BOCIIPOM3BECTH B yMe (DyHKIIMOHUPYIOIIYIO MOJIesb peasibHoCTH. He HyKHO 371 TbCs,
€CJIM TI0CIEe JIBYX YACOB BO3HU C HOBBIM MTOHATHUEM HUKAK HE CTAHOBUTCS IIOHSATHO, O YeM
JKe Bce-Taky IuIeT aBTop KHUTH «C++ 32 HOUb».

Ob6yuenue — 3aTsKkHOI portecc. OH JUIUTCS MHOTHE TO/IbI, & HEKOTOPBIE YTBEPIK/IAIOT,
4TO BOOOIIIE BCIO 5KKU3Hb. BaskHbie Mpotierypbl cCaMOOOYUYEHNS MOTYT U HEMHOTO YCKOPATD-
€51, O/[HAKO Ha HUX BCE PABHO HYKHO BBIIEJATH BpeMst. M306peraresib i3blka IporpaMMu-
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posanus Erlang /I:)xo ApMcrponr nosichsier B kiure Coders at Work!, kak oH Ha IIpOTsIKe-
HUU BCeil CBOEH JKM3HY CTAHOBUJICS yMHEe: CHaYaIa OH JI0JKEH OB HAITMCATD TPOTPaMMY,
9TOOBI YIOCTOBEPUTHCS B TOM, UTO OHA PaboTaeT, U ToJbKO 20 JIET CITyCTs] OH MOT yiKe BCe
9TO MBICJIEHHO Mpe/cTaBuTh. OHAKO OH BCE PABHO OTBOAUT BPeMsl Ha caMOOGyYeHHe —
TECTUPOBAHUE [ITUTCS OJIFH rofl, pedbJIeKCUsT — CTOIBKO ke, OTINIaeTcst OHO OT IPYTOTO
JIVITITh TEM, YTO B ITOCJIETHEM CJIyJae He HYXKHO TaK JIOJITO CUET 32 KOMITBIOTEPOM?.

[IpounTaB aTy KHUTY, BBl He cTaHeTe cpa3y yMHee. V1 He cTaHeTe XOPOIIUM IIPorpam-
mMuctoM. J{ofist 10 KOHIIA KHUTH, BBI MOKETE JIUIIb CTATh Uy Th JIYYIITUM CIIEI[UATICTOM,
YyeM ceityac. Takoii IporpaMMUCT 3HAET: 32 TO, YTO OH CETO/IHSI HATBOPUJI, 3aBTPA EMY
OpUJIETCs paciuiadnBaThest. OH 3HAET, B KAKUX MECTAX MOYKET HEHAJI0JITO 06JIerduTh cebe
’KU3Hb, HO TIPH 9TOM HAJIOJITO 3aBapUTh Kalry. OH BHUMATEJIbHO OTHOCUTCSI K CBOUM
omubkam. OH He HOUTCA TOKA3aTh CBO KOJ IPYTUM ¥ BBICIyIIaTh KpUTUKY. OH Ha-
YITHAET CaM HECTH OTBETCTBEHHOCTD 32 cBou MocTynku. OH He roBopuT: «API ycrapens,
«PHP nHuuem He nyudine apyrux», «I[Ipobiempl u3-3a ommboK B GubIHOTEKE, a C HTUM
sl HUYEro He mojienato» uim « OHo 1oJsKHO 66110 paboTaTh GbicTpees. He Takoil yik mito-
XOU MPOrPaMMUCT YYBCTBYET cebsT OTBETCTBEHHBIM JIaKe 3a T MPOOJIEMBI, KOTOPBIE OT
HETO He 3aBUCAT, U TIBITACTCS BCEMHU CHJIAMU UX YCTPaHUTh. Biarogapst 6obiieit ocBe-
JOMJIEHHOCTHU OH HE JIEJIAeT ONMTHOO0K.

Hy nm o xpaiineil Mepe fielaeT ux He TaKk 4acTo, KaK PaHbIIIE.

YTO )Xe Bac aer
Ha cneayowmnx 393 ctpaHMuax

ITa KHUTA COAEP/KUT MHOIO TEKCTA U MAJIO IIPUMEPOB Ko/ia. Bbl HaBepHSIKa 3HAeTe O TOM,
YTO KOHKPETHBIE PEKOMEH/IAIMN 110 HAITUCAHUIO 60JIee KaueCTBEHHOTO KOJ[a MOKHO Haii-
TH B caMoil paboueii cpezie. OIHAKO YTO-TO BaM JI0 CUX TI0P MEIIAJIO HANTH TaKue PeKo-
MEH/IAIUU U YAETUTH UM JIOJKHOE BHUMaHue. Halra KHUra ormchiBaeT IPUYUHBI TAKOH
605311 caMOo0OPa30BaHus, a TAKKE IIPU3BAHA CMSITYUTD CJIOKHEN e IIPOOIeMbl TAKUM
06pasoM, 4ToOBI UX peleHre TPeOOBAIO HAUMEHBIINX YCUIUI.

Yacrs I «Hpwser, st IIpuser, Mup!> mocssiiieHa KJI0UEBOR mpobieMe — XpyIi-
KoMy GaJlaHCy Mexy 3aHVKEeHHOI 1 3aBBIIIEHHOM CaMOOIIEHKOI U Ipoleccy mnepe-
X0/la OT HEOCO3HAHHOHN HEKOMIIETEHTHOCTU K oco3dHaHHoi. B wactm 11 «IIporpammu-
POBaTh ¥ MOHMMAaTh» Peub IOHAET O TOM, KAKUM 06PasoM CaMOMY U APYTUM MOMKHO
NPUATH K IOHUMAHUIO 11eJU Hanucanus koaa. B yactu 111 «PaGora Hazx omubkaMu»
MBI [IOTOBOPKMM O TOM, YTO 3HAYUT AOMYCTUTH OIMUOKY U KaKie IPOoOJIeMbl IIPH 9TOM
MOTYT BO3HUKHYTh. Kak MOKHO TeM K€ YMOM, UTO JOMYCTHJ OMHUOKY, YBUIETH €ee,
YCTPAHUTh U, KaK BapuaHT, usberatsb B GyaynieM? B uactu IV «Bbibop cpeacTs» omm-
CBHIBAETCS MHCTPYMEHTapUil mporpaMmMucta. Yro He 00s13aTeIbHO A€J1aTh CAMOMY, YTO
KaTerOpUYecKy He CTOUT JieJaTh caMoMy? BO3MOIKHO, TIoc/ie IPOUYTEeHUsT KHUTH BBl

Cetiben I1. Komepsl 3a paboToii. Pasmbliienust o pemecie nporpammucrta. — M.: CumMBoJI-
ILmioc, 2011. — 544 c. (Seibel P. Coders at Work: Reflections on the Craft of Programming. —
Apress, 2009)

2 Ceuben II. Komepsl 3a paboroit. — M.: Cumso-ITioc, 2011. — C. 200.
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U He CTaHeTe 3aHMMaThCsl 0ObEKTHO-OPUEHTHPOBAHHBIM IIPOIrPAMMUPOBAHIEM UJIH HE
3aX0OTHTE IPUMEHSTD OIPEAEIEHHYIO Cpely paspaboTKu, HO 110 KpaiiHell Mepe Bl Oy-
JleTe 3HaTh, I 4ero ObLIU IPUAYMaHbl TH HHCTPYMEHTHI U KaKie IPOLEeCChl MOTYT
IIPOXOAUTH ObicTpee (Ha TOT CJIyYaid, eCJIU BbI BCE JKe OAHAK/IbI IOMEHSAETe CBOIO TOU-
Ky 3pEHUsT).

B koHIe Kaxx0¥ r71aBbl U B KOHIle KHUTU MBI [Ipe/ljlaraeM BaM UCTOUHUKH JIJIs
JIOTIOJTHUTEIbHOTO YTeHus1. Ecyiv 110 TO¥ My MHOI TeMe HarurcaHa XOPOoIas CTaThs
B HeMeL KOl « Bukumenuu», Mbl ee 0043aTeIbHO YIIOMSIHEM, €CJIM HET, MOXKeM yKa3aTh
CCBIJIKY Ha CTaThlO Ha aHTIMNCKOM. Eciii B Mupe JelicTBUTEIbHO CTOJBKO TLIIOXUX
MIPOrPaMMUCTOB, CKOJIBKO Mbl HACUUTAJIU B PE3yJIbTaTe HANIIETO MAPKETUHTOBOTO HC-
cJIeJIOBaHMs, 3Ta KHUTA MOKET Pa30UTHUCh XOPOIIUM TUPAKOM. Bbl 0UeHb ToMoxKeTe
HaM U OyAyLIIMM YMTATEISIM, eCJI COOOIIUTE O HallJIeHHBIX OMUOKaX, caeaeTe Kpu-
TUYECKNe 3aMeYaHus, IPeIJIOKUTE UJIeN JIJIsT COBEPIIEHCTBOBAHUSI KHUTH, IPUCTIAB
UX 110 ajpecy: wenigerschlechtprogrammieren@kulturindustrie.com.



YACTb 1

Apnset; muep!

NMpueeT, Mup!

Maea 1. Tyna nn 9 nonan?
Mmaea 2. OT ropapIHN K CMUPEHNIO



Tyna nu a1 nonan?

Yro6bl y3HATH, HY/KHA JIH BaM 9Ta KHUTA, IOTPATHTE HEMHOTO BPEMEHH 1 TIPOCMOTPHTE
BOTIPOCHI, TiepevrcieHuble ganee. OTBeYaTh HYKHO YECTHO U 0€3 JIOJTUX Pa3LyMHuil.
Ecsi BB BOOOIIlE He TIOHUMAETE, O YEM UJIET PEUb B KAKOM-TO BapUAHTE OTBETA, HE JIy-
MaiiTe 1 TIepexoinTe K IPYTOMY BOTIPOCY.

a)
6)

B)

a)

6)
B)

a)

6)
B)

a)

6)

B)

a)
6)

A numy nporpammy:

B BIOKHOTE;

B Opaysepe;

B IPYTOM UCTOYHUKE.
Ecan npoucxoaur cOoi:

s my6JuKyIo onrcaHue c6ost moj HaszBauueM «ITomorure!!ls 1 IPUBOKY TOUHBIN
CIIMCOK BCETO UCIOJb3YEMOTO «sKejie3a» Ha MoaxoadineM Gopyme;

s1 BBOKY MHOTO CTPOK print, KOTOpbIe BBIBO/ISIT MHE COJIEPKMMOE TIePEMEHHDIX;

4 3aHnMaloch oraankoil Ha GDB.

i1 npoBepKU BepCUH S HCHOJIb3YI0:

HUYETO He UCTI0JIb3Y10. ECu BAPYT 51 4TO-TO CJIy4aifHO COTPY, MHE IPU/IETCS 3aHOBO
Bce rcarh, [[09TOMY s TIIATETBHO 3TOTO M36eTamn;

SVN;

Git wim mercurial.

$1 KOMMEHTHPYIO KOJ:

HHUKOTI/Ia He KOMMEHTHPYIO, [IOTOMY 4TO MHE He XOYeTC 0JIr0 CHJETh 32 KOMIIBIO-
TEPOM;

HUKOT/[a He KOMMEHTHUPYIO, TOTOMY UTO J[yMal0, YTO MOU KOJI TIOHATEH 1 6e3 KOMMEH-
Tapues;

HUKOT/Ia He KOMMEHTHPYIO, IIOTOMY YTO MOii KOZ He TpeOyeT pasbsCHEHUIA.
Ecau mue ny:ken XML-napcep:
s Tpady BBIXOJIHBIE HA €T0O HAMCAHUE, KaK ObI CJIOKHO 3TO HU OBLIO;

MHE€ OH HE€ HYJKECH;
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B)

a)
6)

B)

a)
6)

B)

a)
6)

B)

s yntaio cratbu 0 SAX-u DOM-napcepax B « Bukurieuuy, mpocMaTpuBaio pa3Hbie
OGUOIMOTEKU U MX Y3JIbI JJIs UCTIOJIb3YEMOTO MHOIA sI3bIKA TIPOrPAMMUPOBAHUSA, B3BE-
[IUBAIO WX IJTIOCHI I MUHYCBI M UIIY aKTUBHbBIE COOOIIECTBA, CBSI3aHHBIE C 9TON TeMOU.
JL1s1 BaTuAaIyuy MOYTOBOTO SANIMKA:

51 GBICTPO BBOXKY JIBE CTPOKHU, KOTOPBIE IIPOBEPSIO HA COOCTBEHHOM a/[Pece JIEKTPOH-
HOI1 TIOUTBHI;

s1 IPOBEPSIIO, BKJIIOYEH JIU B a/ipec 3HaK @;

sl My B MOUCKOBUKe peryJisiproe Boipaxkenue (Regular Expression), kotopoe ysxe
6bLI0 OIIPOOGOBAHO HAIEKHBIMU ITPOEKTAMHU.

Moii kox u ero pacpocTpaHeHHe:

g IepKy KOJL B ceKpeTe TllaTesbHee, 4eM rocy/JapCTBEHHYIO TaliHy;

€CJIM MO KOJT YBUAUT KTO-TO, KOMY YK€ UCIIOTHUJIOCH ITOJITO/I4, MHE 6y116T HEMHOTO
CTBIJITHO;

MO KOJT BXOJIUT B siipo Linux.

A Tectupyio kox:

BOOOILE HE 3aHUMAIOCh 9TUM. Ecin uT0-TO He paboTaeT, paHo UK IO3LHO I 3aMeYalo
JTO;

rocJjie Kask/[0ro u3MeHeHns KOJIa;
B0OOIIE He 3aHUMaIOCh 9THM. [Tocie KaxI0ro u3MeHeHUs KO TeCTUPYeTCsI Ha cOou
aBTOMaTI/ISI/IpOBaHHbIMI/I IOHUT-TEeCTaMU.

Kak BoIrISIAuT MesKIyHapoIHbIi cTaHAapT popMaTa JaThl U BpEMEHH:

JI.M.IT, a kax e1e;

KOJIMYECTBO CEKYH/I, poineanux ¢ moaynouyu 1 saBaps 1970 roxa, — Becemuphoe
KOOPAWHUPYEMOE BpPeMs, TPU KOTOPOM CEKYH/IBI He CYUTAIOTCS, & COXPAHSIOTCS
B 64-0UTHOM OIIEPATOPE;

ISO 8601.

Onrumusanus:
MEHST He BOJIHYET;

IIPUMEHSIETCS MHOM 10 TeX II0p, II0Ka IporpaMMa He Ha4HEeT BBIIIOJIHSITHCS 3a
43,3485 takToBoro uukiIa Ha MoeM KoMibioTepe 2,4 I'Tu Core 2 Duo ¢ 256 Mbaiit
K3IlIa BTOPOTO YPOBHS;

MeHsI He BOJIHYET, eCJIi Ha B3auMojeiicTBue ¢ mosb3oatesneM (User Experience)
BpeMSI OXKUIAHUS HUKAK He BJINSCT.

Jpyrue nporpaMMHUCTBI:

JIydIiie MeHs;

XyKe MEHST;

ObIBaET I10-Pa3HOMY.
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41 coBepuIeHCTBYIO CBOIT KO/

a) HHKOI'Zla HE COBEPIIEHCTBY1IO0, HO BCET/[da PACCUUTBIBAIO IIEPEIINCATD €T0, 4YTOOBI OH GBI
6oJee KadyeCTBEHHDbIM;

6) IIIar 3a mraroMm, Korjia y MeHs €CTb CBO6OHHO€ BpeMi;
B) IIar 3a MmraroM, /lake Korjga y M€Hs Ha 9TO HET BDEMEHMU.

Teneps mopcunTaiiTe, CKOJBKO KAKUX y Bac 0TBETOB. Ecyti GoJIbIIIe OTBETOB «a» U <05,
TO 3Ta KHHUTA OTIPeeIEHHO JJIsT Bac. Ecaiu ke y Bac GOJIbIIe TOJOBUHBI OTBETOB <65,
He cMeHTech, ToRaMyHCcTa, Ha/l HAMU W TIPOIOJIKANTE AAJIbITIe TPOTPaMMHUPOBATD JIpaii-
Bep B sape Linux. Mom yeM BBI TaM enie 3aHUMAEeTeCh.



OT ropabiHM
K CMUPEHMUIO

MHe peryJIsipHO IPUXOAUTCS TYTJIUTh CUHTAKCHC SI3bIKA, KOTOPBII 5 MCIIOJIb-
3yI0 Kax/[blil JieHb Ha npoTskenny 10 ser. #coderconfessions.

@HactkerNewsOnion, Twitter, 10 urona 2013 zooa

B 1iocieiHIE TOIBI B OKOJIOKOMITHIOTEPHBIX KPyTaxX 4acTo BcrmoMuHaoT 06 addekre JlaH-
uunra — Kpiorepa!, corsiacio Koropomy UMeHHO HerpodhecCHoHaIaM KpaiiiHe CBONCTBEH-
Ha 3aBBIIIEHHASI OTIEHKA CBOUX CIIOCOOHOCTEN. Pe3yibTaThl NCCIIEI0BAaHIUN YKA3bIBAIOT HA
TO, 4TO B PEATBHOCTH BCE [TO-IPYTOMY U FOPA3JIO MIPOIIIE: JIIO/IH B I[EJIOM ILJIOXO OI[EHUBAIOT
CBOIO KOMIIETEHTHOCTD, B OCHOBHOM JIUIIIb /IO HEKOTOPOU CTETIEHU TIPABUIIBHO.

ITporpaMMHCTBI ¢ HEGOJBITUM OTBITOM PAbOTHI KOJIEGIOTCS MEXK/LY 3aBbIIIEHHON
CaMOOIIEHKOU ¥ MBICJIBIO O TOM, YTO OHU COBCEM TJIyIIbI 711 ipodeccun. Korzna B xoz1e
[JIAHUPOBAHUST HOBOTO MPOEKTA K HIUM MPUXOJUT BJOXHOBEHUE, OHU HEPEIKO BBICOKO
OI[EHUBAIOT COOCTBEHHBIE CIIOCOOHOCTH U B TO JKE BPEMST Y HUX HE BOSHUKAET JIAKE MTPEJ-
CTaBJIEHUS O TOM, HACKOJIBKO JIJTUTEJIEH TIPOIECC HAMMUCAHMS UCTIPaBHOTO Koma. Ocos-
HaHUe TOPHKOU TTPAB/IBI TPUBOUT JUOO0 K OTUASTHIIO (B IPOEKTAX C JAeJIaitHOM ), 1100
K HEJKETAHUIO TPO0JIKATE YTO-TO IeIaTh (B MPOEKTAX JJIs IYIIIN ).

VY 3aBblIIEHHON CAMOOIIEHKH eCTh TIPeANochuiky. HaurHaroruye pa3paboTdrKy I0CTO-
STHHO YEeMY-TO yUaTCst, ¥ 3TO JIbCTUT UX 310, Eci u306pasuTh mporece 00yIeHrst B BUlE
rpaduka, To B riepsbie 12 MecsieB 00yueHnst YeMy-TO HOBOMY IpsiMasi OyJIeT TaKk KPyTo
MOZHIMAThCSI BBEPX, UTO OT YCIIEXOB MOKET 3aKPYKUTHCs r0y1oBa. OHAKO OYeHb CJA0KHO
PACIIO3HATh TO COCTOSIHUE, KOT/Ia, HECMOTPSI Ha JIOJITOE U YIIOPHOE CaMO0Opa3oBaHue, mpo-
IPaMMICT BCE PABHO MOKET TOJIBKO KOe-Kak 6apaxTaThCsl B JISATYIIaTHUKe, MUp mporpam-
MUPOBAHUS JJIs HOBUYKA [TOJIOH «HEBEZIOMOI GE3BI3BECTHOCTU, TOBOPSI SI3bIKOM J{OHATb/1a
Pamcdenna, To ecThb TOJIOH ITPOGEJIOB B 3HAHKSX, KOTOPBIE MOKHO BOOOIIE HE OCO3HABATD.

[lpyras npudnta 3aBbIIIEHHON CAMOOIIEHKHU 3aK/II0YAETCS B TOM, YTO HEOTIBITHBIE [TPO-
IPaMMHUCTBI CKJIOHHBI 3aBepIIaTh TOIBKO 80 % 3asaHuii IpoeKTa U IMPEKPAIAIOT HA/l HIUM
paboTaTh, KAK TOJHKO UM CTAHOBSITCS HEMHTEPECHBI MOCTaBIeHHbIe 3a1aun. COTIacHO
npuniuy [Tapero® B atu octaBmmecs 20 % kax pas 3anoxeHo 80 % pabotsr. MoKHO
co31aTh 06pa3LoBOe IPUIOKEHNE, JaxKe 00/1a1ass HeOOMbIINMU 3HAaHUAMME. 11po6emsr,

1

https://ru.wikipedia.org/wiki/9ddexr Jannunra_— Kpiorepa.
https://ru.wikipedia.org/wiki/3akon_ITapero.

2
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BbI3BaHHBIE HE3HAHUEM MU HEYIAYHBIMU PEIIEHISIMHU, TOKA3bIBAIOT CBOE UCTUHHOE JIUIIO
He B HavaJie TPOEKTa, a JIUIITh B X07e paboTsl Haj mocaennumu 20 % 3amad.

[TepeotieHKa cOGCTBEHHBIX CIIOCOOHOCTEH M HEOOIIEHKA 3a1a4i MOTYT obecrie-
YUTh U HEKOTOPBIE TIPEUMYTiiecTBa. Eciu ObI KaskIblil CIIEIUATUCT B CAMOM HAYAJIE CBO-
ell KapbepPbl MOT TOYHO OTIPE/IEIUTD CTEIIEHb CBOEI HEKOMIIETEHTHOCTH, Y€JIOBEYECTBO
Bee ene %10 Obl B neniepax («He6GockpeObi? Mbl ke HUUEro He 3HaeM 006 5ToM!» ).
Jlazke B OTAETBHBIX TPOEKTAX MHOT/A MTOJIE3HO olubarhest B oreHkax. Korma JloHasb
KHyT, HeOBOMBHBII TEKCTOM BTOPOTO TOMa CBOEH TIaBHOM paboThl «ICKyCcCTBO KOM-
MBIOTEPHOTO TTPOTPAMMUPOBAHUS», caM peruy B 1977 ropy HammcaTh XOPOIIYIO MPo-
rpaMMy, Ha 9TO eMy TOHAI00MIOCH OKOJIO OJIyTo/1a. B pesyJiibraTe TOJIBKO IOUTH Yepes
12 et 6bina Beimyena nporpamma TeX. JTokropant JIxxopak Beprapa lantuur, 06-
y4Jasich Ha Kypce ctaTuctuku B YHuepcurtere Kamudopuuu B 1939 roxy, caumnrkom
M03/{HO OOHAPYKUJI B HeJ0YeTa B BHIIOJHEHHOM JoMaIliHeM 3a1anun. Yepes He-
CKOJIBKO JTHE! OH U3BUHUJICS TIepe]] TPOheccopoM 3a 3aTsIHYTO€e BBITIOTHEHNE 33TaHNUS:
MOJI, OHU OBIJIU CJTOJKHEE, YeM Ka3anoch paHbine. OQHAKO JoMalllHee 3aaHue 31eCh
OBLTO HY TP YeM, J[aHTI[UTY COBEPIIEHHO CJAYUYAiHO YIaJ0Ch BHIBECTH PaHEe HEU3-
BECTHYIO B CTATHCTHKE TeopeMy. TakuMm o6pa3oM, B HEKOTOPBIX CIyYasix OMMOOUHbIE
PEIEHUsT MOTYT MOUTH TOJBKO HA MOJIB3Y, MOCKOJIBKY OHU TIOMOTYT He GOSTHCS CIIOK-
HOCTH M 3aITyTAHHOCTU 3/[aHUSI.

OtamyHast HOBOCTh! Y APYTUX BCe MPOMCXOIUT TOUHO Tak ke. /lake OIBITHBIE TIPO-
IPaMMUCTBI 32a0BIBUMBBI, OBIBAIOT PACCESTHHBI, OTJBIHUBAIOT OT PaOOTHI U CYUTAIOT Ha-
MMUCAHHBII UMH KOJI CAMBIM y3KaCHBIM B Mupe. CyIIeCTBYET JIUIIb HECKOJIBKO TPOOIEM,
CBOMICTBEHHBIX UCKJIIOUUTENIBHO HEOMBITHBIM UJIU TOPOILIMBBIM IIPOTPAMMUCTAM.

TpyaHononep:;kxuBaeMblit KO,

3a4acTyIo KO/ IUIIYT, He TIPUHIMAsI B PACUET €r0 MOIEPKUBAEMOCTD (HA TOM K€ SI3bI-
Ke 160 Ha APYTUX). ITO OOBSICHSIETCS B IIEPBYIO OYEPENb HEAOCTATKOM IPOQECcCuo-
HAJIBHOTO OIIBITA y IIPOrpaMMucta. TOIbKO ecii U3HAYAIbHO CAMOMY IOIBITATHCS
Pa300pPaTHCsT € HEMPOXOAUMBIMU JIKYHIJISIMU KOJIa COOCTBEHHOTO ITPOU3BO/ICTBA, MOSKHO
B JJaJIbHENIIIEM TIPH HAITMCAHUY KOJIA [MATh O T€X, KTO €ro Oy/IeT YUTaTh.

Bbi60p Hea(P(PEeKTHBHBIX HHCTPYMEHTOB

TOT, KTO 3HAKOM TOJIbKO C O/{HOH IT0JIOBUHOM HMHCTPYMEHTOB sA3bIKa IIPOrpaMMUPOBaHUS
niam OHpeHe]IeHHOfI METOA0JIOTUH, 6yH€T HCITI0JIb30BaTh 9T 3HAHUS ITPU BbIITIOJIHEHUN
BCEX 3a/la4, Ha/l KOTOPbIMU pa60TaeT. Yacro HpO6JIeMa 3aKJII0YaeTCsd He B IIOJIHOM HE-
3HaHHH, a CKOpee€ B HEJOCTATOYHOM /IOBEPUH K IPYTUM METOJaM pa6OTI)I.

IlepeoneHka cBOMX CIIOCOOHOCTE

Jazke Xopolye MpOTPaMMICTBI YACTO TTEPEOIIEHUBAIOT 3P (HEKTUBHOCTD CBOEH pabOTHI.
C OtHOH CTOPOHBI, 3TO OOBACHIETCS TEM, YTO OHH, KaK M OCTATbHBIE JIIOH, HE MOTYT
PeasbHO OLEHUTD, CKOJIBKO OyeT TUThCst PoeKT. C APYToi CTOPOHBI, 3a4acTyIO TO-
CTaHOBKa KOHKPETHOM 33/[a4l MIPOUCXOAUT yiKe B Xo/e pabotsl. [Lnoxue mporpaMMu-
CTHI B IAHHOM aCIeKTe HIYeM He OTJIMYAIOTCS, Pa3Be U4TO Y HUX Jiesia 0GCTOAT B TPH
pasa xyxe.
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HexBartka 3nanmii

JJ1s1 HEOIIBITHOTO ITPOrPaMMHUCTA HOBO KaKJ0€e ITOHATHE Ha ero IpodhecCHOHATbHOM
nytu. K romy ke B chepe paspaborku 11O ecTh JOBOJBHO MHOTO Uj€El, KOTOPbIE TO-
CTOSAHHO HaXOIdAT HpI/IMeHeHI/Ie B HOBBIX O6HaCT§IX. OHbITHbIC HpOFpaMMI/ICTbI MOI'yT
PacIo3HATh UEU TAKOTO POJIA M TEM caMbIM 00JIerdatoT cebe paboTy TIPH UCTIOIb30BAHUH
3HAKOMBbBIX HOHHTI/IfI B HOBBIX KOHTEKCTaXx.

Cnab6ble CTOPOHbI MOrYT 6bITb CU/IbHbIMMU

Cosnaresb ssbika Perl Jlappu Youur B cBoeM ocHOBHOM Tpyiie «IIporpaMMupoBaHie Ha
st3bike Perly xapakrepusyer jieHb, HeyCHAINBOCTD U 3aBBIMIEHHYTO CAMOOTIEHKY KaK BayK-
HbIe XapaKTEePUCTUKY TIporpaMMucTa. JIeHb Hy>KHA, TOTOMY YTO OHA MOTUBUPYET TIPO-
rPaMMECTOB Gepeub Kak MOXKHO 6osibliie cuil. Tak OHM CMOTYT HaIlMCaTh ONTUMABHYIO
ISt PabOTBI TIPOTPAMMY, OCHOBATEJIBHO 3a(hKCUPOBATH BCE, UTO OHU HATIUCAJIH, 1 COCTA-
BUTD CITHCOK YaCTO 33]IaBA€MbIX BOITPOCOB, YTOOBI IOTOM HE OTBEYATh HAa MX OTPOMHOE
KosmaecTBo. HeycmmunBocTh Mo3BoJIsieT mporpamMMucTaMm miucaTh 110, koTopoe He ToJBKO
YIIOBJIETBOPSIET NX 3aITPOCHI, HO ¥ MOXKET MX TIPE/ICKAa3bIBATh. A 3aBBIIICHHAST CAMOOIIEHKA
MO3BOJISIET TIPOTPAMMHUCTY TBOPHUTH dy/eca. bosee TOTo, IpyTrie HEMOCTATKH pa3paboTdn-
KOB MOTYT CTaTh UX IPEUMYIIIECTBAMHU, €CJIU TOJBKO UX TIPABUIBHO UCTIOTb30BATh.

I'nmynocrn

«Hepesko TOT, KTO TIMIIET camblii XKyTKUH CIIATeTTH-KO/, KaK Pa3 U CrocoOeH yaep:KaTh
€T0 B TOJIOBE IIeJIUKOM. Beslb TOJbKO 1MO3TOMY OH Tak M NuiieTs, — noJaraet [Iutep
Ceiiben'. He ouenb crmocoGHBII MPOTPAMMUCT TIOTIBITAETCS HAWTH HanboJiee PocToe
peliieHue 1, BeposTHee BCETO, C €0 MOMOIIIbIO HAIMCATh KO, KOTOPBIH He MONMYT, He
MIPOYUTAIOT U HE YCOBEPIIEHCTBYIOT IpyTHE.

HexoMneTeHTHOCTD

YBepeHHoe BJIa/ICHUE SI3BIKOM ITPOTrPaMMHPOBaHUWA NN a6CTpaKTHbIMI/I INOHATHUAMU —
IITYKa XOpoliasi. Ho kak TosbKO TMIPUXOUTCA NU3MEHATD IMapaJIuTMy — TaK CJIYyINJI0Ch
IIpH IMMOABJICHUN O6'I)€KTHO-OpI/IeHTI/IpOBaHHOFO IIporpaMMupoOBaHusl, — MHOTHE U3 CUN-
TaBHINXCA KOMIIETEHTHBIMU ITPOTPAMMUCTOB CTPAZIAIOT KaK pa3 N3-3a CBOUX NUMEIOINX-
cs 3Hanuii. Huuero ke He Io/103peBarone nHANBU/Ibl B TaKoi CUTYaIluM aJIalITUPYIOT-
CsI HAMHOTO JieT4e€, TTIOCKOJIbKY OHU MOTYT UJITU HAaBCTPEYYy HOBOMY 6e3 JINIIHEro rpy3a.

3a06bIBUMBOCTD

[yraac Kpokdopa, omna ns kirroueBbIX GUTyp B co37iaHnm JavaScript, Tak OTBETIJ B OJI-
HOM MHTEPBBIO Ha BOIIPOC O TOM, SIBJISIETCS JIM TIPOTrpaMMIpoBanue chepoii mpodeccu-
OHAJTTBHOM IeATETPHOCTU NCKIIOUNTENBHO 7SI MOJIOZIEKI: <Y MEHS BCe TPEKPacHO Io-
JIy4aeTCst, MOXKET OBITD, Tajke JIYUIIle, YeM PAHbIIIEe, TOTOMY UTO s HAYYHJICS HE 3aBUCETh

U Ceuben I1. Konepnl 3a pabotoii. — M.: Cumsou-ILmoc, 2011. — C. 273.
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TaK CHJIBHO OT COOCTBEHHOW TTaMSITH. 1 Tereph JIydliie JOKyMEHTHPYIO CBOH KOJI, TAK KaK
y’Ke He CTOJIb YBEPEH B TOM, UTO CMOTY BCIIOMHUTD Yepe3 Hejlellio, IoYeMy 5 YTO-TO
caenains . Kpome Toro, mporpaMMECT, KOTOPBIHA MOCTOSTHHO 3a0bIBACT UMEHA W CHHTAK-
cuc mpocrefimmx GyHKIuii, Gojiee 3aMHTEPECOBAH B OCBOCHUY HOBOW Cpe/bl pa3pabor-
KU WJIM KaK MUHUMYM PeZlaKTopa ¢ YMHBIM aBTOJIONIOJIHEHUEM KOJIA.

Cia6asi BBIHOCJIUBOCTD

B OIIpeZICJIEHHBIX KPYTIaX CAUTAETCS IIOIBUTOM ITPOIrPaAaMMUPOBATh HOYb HAIIPOJIET. O,ZI-
HaKO BbICOKa BEPOATHOCTb TOI'O, YTO Ha C]IelIYIOHII/Iﬁ JICHb KO/, HAITMCAHHBIA B TAKMX
YCJIOBUAX, OKaKRETCA 6ecrioneser. Ecam MoskHO cebe O3BOJIUTD pa6OTaTb 6e3 My4dHn-
TEJIbHbIX lIelIJIaﬁHOB, YCTaHaBJIMBAEMbIX Ha4aJIbHUKaMW, MOKHO U HE IIPUHYXK/IaTb cebsa
K pa60Te HaJZl KOJOM. SaqaCTon Xopomuiast MbICJIb, ITpUIIeAlIasa B I'OJIOBY BO BpeEMsA OT-
JIbIXa y PEKU, MOJKET 3aMCHUTD I1€JIbl€ HEAEJIN C HEMbICJIUMBIM I‘pa(I)I/IKOM pa6OTbI.

IIpokpacTuHanusa

VMeHHO TLIOXUM TTPOrPaMMUCTAM TMOJIE3HO OTKJIA/IBIBATH YIyUIlleHUE KO/la HA MAKCH-
MaJIbHO BO3MOJKHBIN cpOK. VIHOT/Ia OTKJIaAbIBaHue PaboThl TOJIBKO UTPAET Ha pyKy. Kpo-
Me TOTo, paboure WHCTPYMEHTBI, I3BIKK MTPOrPAaMMUPOBAHUS, KOJOBbIe OMOIMOTEKN
1 (GPeRMBOPKE CO BPEMEHEM CTAHOBSATCS TOJBKO Jrydiie, Yem 6oJibliie TIPOXOINUT Bpe-
MEHU, TEM TPOIIe CTAHOBUTCS PEIIeHNE, TOCKOJIbKY JIPYTHE, OMBITHBIE TPOTPAMMUCTBI
K TOMY MOMEHTY Y’K€ BBITIOJTHSIT 4acTh paboThl. J[OBOJIBHO YACTO 3aj1aua MOKET 1 OO0~
JKJIaTh, oKa mpobsieMa He Oy/eT ycTpaHeHa B OTKPBITOM IIPOEKTe. AKTHBHOE Y4acTHe
B IIPOEKTE TAKOTO POJIA TOJBKO YCKOPUT 3TOT MPOILECC.

OtBpaienue kK COOCTBEHHOMY KOy

HenaBuzers cOOCTBEHHBIN KO/ €CTECTBEHHO M XOPOTITO. 32 XOPOTIHiT KO BCET/A TETIIs-
10TCST ¢ HEOOOCHOBAHHBIM PBeHMeM. [1T0X0M KO/ BCET/Ia OCO3HAHHO OTIIPABJISIIOT B MY-
COPHYIO KOP3WHY, KaK TOJbKO MOJTb30BATEH 3aXOTSIT U3MEHEHUH UJTH TTOSIBUTCST HOBBIN
criocob petieHust podJieMbl. Te, KTO curTaeT CBOi KOJI COBEPIIIEHHBIM, HUYEMY HOBOMY
He yuarcst. CoBMecTHast paboTa ¢ IPYTUMHU [TPOrPAMMECTAMU BCETIA TPOXOKT MTPOIYK-
THBHEE, €CJIU BCE YUYACTHUKU TIPOEKTa KPUTHUECKU OTHOCSTCS K COOCTBEHHOMY KOZY.
UpesmepHoe BHUMaHUE K KaueCTBY KO/la TAK)Ke MOXKeT OTHATb MHOTO 9HEPIUY, TOr/la Kak
OHAa HAMHOTO HY’KHEe JIJISI HHOTO — OCMBICJIEHUS Tieiell U pe3yabTaToB pabotsr. Kog,
B KOHIIe KOHI[OB, BCETO JIWIITH CTTIOCO0 PETIEHS 3a1aUH U He SIBJISIETCST CAMOTIEITBIO.

OrcyTcTBHE LIesIey CTPEeMICHHOCTH

CHOCHBIH KO MHOT/IAa MOKET IIPUHOCUTD PAlOCTh — €CJIM He €T0 MOJb30BaTE M, TO
x0Tst ObI cozparessim. [Ipu uccieoBaHny GeHOMEHA CYACThsI BBIIEISTIOT [IBE KATETOPUT
JIIOZIEN: MAKCUMAJIMCTOB, KOTOPbIE BCET/IA CTPEMSITCS K COBEPIIEHCTBY, M KOH(OPMUCTOB,
KOTOPBIM HYKHO HE TaK MHOTO, YTOOBI OBITh CYACTIMBBIMU. MaKCHMAJIICTBI CTPEMSITCSI
K BBICOKUM Pe3yJbTaTtaM, HO KOH(OPMHUCTBI 4yBCTBYIOT ce0s1 60JIee CUACTIUBBIMHU.

' Tamxe. — C. 114.
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MemmreabHOCTh

MeuTeIbHOCT, HAITPABJIEHHAS B HYKHOE PYCJIO, MOJKET CTATh BAIlIMM PAaOOYUM UHCTPY-
meHToM. [TpuBezieM mprMep: T106aTbHbIE TIEPEMEHHbIE HYKHO HCTIOJIb30BATh TOIBKO TaM,
rjie 6e3 HUX JAEHCTBUTENHHO He 0GOUTHCH, TO €CTh BechbMa peko!. Ho, MOCKOIbKY Takue
JIAHHBIE, JOCTYII K KOTOPBIM TPEOYETCsT N3 HECKOJIBKIX MECT, JIOBOJIBHO YI0GHO TOMECTHUTh
B OJIHY IVIOGAJIBHY IO TIEPEMEHHY 0, HAUMHAOTIIM CBOUCTBEHHO CJIUIITKOM YaCTO UCTIOJIB30-
BaTb 9TY BO3MOKHOCTD. UTOOBI 3aTeM M30aBUTHCS OT TAaKOU rJI00ATLHO 33IaHHOM TIepe-
MEHHOMH, HY>KHO ITPUJIOKUTh MHOTO YCUJINNA. MOKHO 5Ke, HallPOTUB, CBOIO MEJJINTEIbHOCTD
HCIIOTb30BATh BO 0JIAr0, OCHOBATEJIBHO 33/1aB BCE JIOKAJIbHBIE TIEPEMEHHBIE, KOTOPBIE TIO3KE
MOJKHO IIPeoOpa30BaTh B TJI00AIbHbIE, €CJIH BCe MOMIET 110 Tiany. Tor/a Takast MeInTe b-
HOCTH CTAHOBUTCS TIOJIE3HOU 1 HE TI03BOJISIET TPOTPAMMUCTY UCIIOPTUTD KO/I.

OcHoBHast TIPobIEMa, KOTOPYIO TIPEJICTABIISIET 3AIUKIEHHOCTD HA COOCTBEHHBIX C1ab0-
CTSX, 3aKJII0YAETCS B TOM, YTO MX MOYKHO UCIIOJIb30BATh B KAUueCTBE onpaBaannii: «MHe He
HY’KHO JIAKE TIBITATHCST YIIYUIIUTh 3TO, IOTOMY UTO s He MOTy. S He Takoi cooGpasureib-
HBII». Takoe OTHOIIIEHNE He TOJIbKO HEIIPOyKTUBHO, HO U B KOpHe HeBepHO. BosbimmHcTBO
COOCTBEHHBIX CTA00CTEN 1 HEYMEHHUH, eI 00PATUTD Ha HUX O0Jiee TIPUCTATIbHOE BHUMAHUE,
MPOSIBJITIOTCST HE TaK YK YacTo, U UX ObLIO Obl PasyMHEe BOCIIPUHUMATD KaK JIAHHOCTD JIJIsT
xapakTtepa yesoBeka. Cpe/iu Balmx 3HaKOMBIX, HABEPHO, CYIIECTBYET CYTIEePIPOTPAMMUCT,
KOTOPBbIii PACTIO3HAET OIIHOKY B KOJIE C [IEPBOTO B3TJISIIA, BJAAJIEET CUCTEMON 0OPATHOM T10JTh-
CKOI1 3aIIMCH U JIEPAKUT B TOJIOBE BCE TOHKOCTU CUHTAKCHCA 12 JIFOOUMBIX SI3BIKOB ITPOTPaM-
mupoBanust. Ho cyiiecTBoBaHue TaKOTO CYTIEPIPOrPAMMUCTA JIUIID TIO/ITBEPSKAACT UCTUHY
0 TOM, UTO €CTD U UCKJIIOUEHHs U3 BCeOOIEeN HECOBEPIIEHHON TIOCPEICTBEHHOCTH.

UcTuHa He Bcerga Kpoetcs B CJZIOXKHOM

Kop, HammmcauHbBII caMOCTOSTEIBHO, YaCTO TTOX0XK Ha TEKCT ETCKON KHUTH: «IJTO CO-
6aka. Cobaka urpaet B cafy. A ceiiuac cobaxa aet». Ho 3T0 He TIOBOJ [IsT OTYASTHUS.
XopolIero mporpaMMICTa BBIIESIET He CIIOCOOHOCTD HAITHCATD CaMblil 3aIly TAaHHbIH KO,
Y TOHUYEHHBIE U 3/[paBble UAEH MOT'YT BCTPETUTHCS U B HE3aTEHIMBOM KOJI€, U, Ha000pOoT,
32 3ayMHBIM KOZIOM MOXKET CKPBIBATHCSI IIJI0XO0 [TPOyMaHHAsT KOHIIEIIHsIZ.

B aBuactpoeHun u IPYyrux TEXHUUECKUX OTPACISX CYIIECTBYET OJTHO MTUPOKO U3-
BecTHOe npaBuJio: «/lenaif aTo mpoire, Tynumas. C HTOMOTIBIO 3TOTO IPUHIIATIA KOHCTPYH-
POBaHUS U3HAYATBHO XOTEJHU JOOUTHCSI TOTO, YTOOBI OJMH MEXaHUK MOT MOYUHUTD aMe-
pUKaHCKUH 60MOAPAMPOBIIHNK 32 IBE MUHYTHI € TIOMOIIHIO TITBEHTIAPCKOTO KAPMAHHOTO
Hoxa. Ecoin mpumennTs aty dopmyay B chepe paspaborku 1O, MOKHO cMeso yTBep-
JKIATh, 9TO (POPMYIMPOBKH «/IJIsI IETCKOTO €ala» He TOJIBKO IPHUEMJIEMBI, HO M TTPEATIO-
YTUTEJTHHBI, TOCKOJIbKY OHU MPENETbHO IOHSTHBI U JIETKO YUTAIOTCSL.

Hepoctatku 1106a1bHBIX IEPEMEHHBIX IPUBOJATCA B cTaThe «Bukuneauus» 1o aapecy
en.wikipedia.org/wiki/Global variables.

Ocobbiil cayyail — NIOXOU KO/, CKPBIBAIOIIMH TJI0X0€ TIOHATHE: « IHBIMU CJIOBAMHU, 30T
ycnexa Kopnopanuu na npoctopax TalakTHKU: CYIECTBEHHbIE HEJOCTATKY B IIPOEKTUPOBA-
HUU OOBIYHO CKPBIBAIOTCS 32 MOBEPXHOCTHBIMU HEAOCTATKAMHY [IPOEKTUPOBatusi» (Jyznac A.
Bcero xopoiiero, u cracu6o 3a poiby. — 1984).
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3avacTyio 3a/1a4u, C KOTOPBIMU CTATIKMBAECTCS B pabOTe MTPOrPAMMUCT, HE TAK CTOXK-
HBI, KaK KasKeTcsI Ha TIepBbIii B3TIsi1. bepuu Koses, ogun n3 nporpaMMuctoB Arpanet —
cucTeMbI-ipapoautesss IHTepHeTa, yTBepsKkAaeT: <51 BhIpaboTas Mapy MpaBiI, KOTOPbIE
BCEr/Ia CTPEMITIOCH TIPUBUTH JIIOJISIM, OCOOEHHO HEIABHUM BBITTYCKHUKAM KOJIJIEIIKEH,
JYMATOIIM, YTO OHU 3HAIOT O TPOTPaMMUPOBAHNH Bce. [lepBoe 3akioyaeTcs B TOM, 4TO
€CTb COBCEM HEMHOTO HETIPEOI0JUMO CJIOXKHBIX TIporpaMM. Eciiu BbI cMOTpHUTe Ha y4a-
CTOK KO/Ia ¥ OH Ka)KeTCsI BAM CJIOKHBIM — HACTOJIBKO, YTO BaM JIa’Ke He TIOHSTB, JJIsT YeT0
OH ITPeIHA3HAYEH, — TO MOYTH BCET/IA 9TO 3HAYUT, YTO BBI IIPOCTO MAJIO HAJl HUM JIyMAaJIH.
U He cTouT 3acy4nB PyKaBa IBITATHCS MIPSIMO CeiYac ero UCIIPABUTh — JIyYIlle BEPHYTh-
4 Ha TI1ar Hasa/[ ¥ monpoboBaTh MOHATH elne pa3. Korma BaM 510 yiacTcest, Bbl yBUANTE,
4YTO HA CAMOM JieJie Bce Topas/io mporie. [...] A mocraTouno gaBHO B aTOl npodeccrn,
94TOObI TIOHUMATh: B Hell ecTh cioskHOoCTH. Ho 1X oueHb HeMHOro. U 4yeM HampstkeHHee
YeJI0OBEK Pa3MBIIIJISIET Ha/l IPOBIEMOii, TEM TIPOIIe OHA CTAHOBUTCSI, U B KOHIIE KOHI[OB
MMOHUMAeIIb, KK Ha CAMOM JIeJIe TIPOCTO 3aIPOrPAMMUPOBATH €€ TIPABUIIBHO !,

Ham HY’>KHO HOPMaJIbHO OTHOCUTLCS K CBOUM ommOKaM 1 omubkam apyrux. Bee
MOJKET OCTaBaThCS HEBEPHBIM, U 0OBIYHO ATO TaK U ecTh (MIPaBUJIO, KOTOPOE HYKHO 3a-
pyouTh cebe Ha HoCY TPU YTEHUH KOMMEHTApHs K Koy ). COBEpPIIEHHO HEMPOAYKTUBHO
M3-32 9TOTO CYUTATH ceOst UANOTOM. MItajieHell, KOTOPBIH YYUTCSI TOBOPHTD, HE TIOKAXKET
BUJIa, eCJIK CKaskeT: <41 Gesxky». PeGeHOK 1 ero poAinTe i TOHUMAIOT, YTO OH IMEJT B BUALY,
Y HA 9TOM OCHOBAHBI IOCTHKEHUST SBOJIIOIIY ¥ MTHAUBUAYYMa. TOT, KTO MOKeT IOJIh30-
BaThCS KaKMM-JTUO0 SI3BIKOM MPOTPAMMUPOBaHUs, YTOOBI TOJBKO cKa3aTh: «IIpuser,
MUD», YK€ TIPOIBUHYJICS OBOJBHO JAJIEKO, U €My He HY’KHO OTYauBaThCs, TPOYNUTAB
3amucy GJI0TOB, B KOTOPBIX PACCKA3bIBAETCS O «KPYTHIX MPOrpaMMUCTax». Bam He xBa-
TaeT JIMIIb CTPEMJIEHUST CIeaTh IeJI0 XOTh B KaKOi-To crereHu xoporro. HykHo pac-
MO3HABATH BCE JIUIITHEE M HEBEPHOE U OBITh TOTOBBIM U3MEHUTH 9TO — MOJKET, U HE Cpa-
3y, HO YK TOYHO XOTb KOT/[a-HUOY/Ib.

1 Ceuben I1. Konepsi 3a pabotoit. — M.: Cumsou-ILmoc, 2011. — C. 471-472.
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Tbl TAaKOM Xe, KaK BCe

JIx060ii Iypak MOKET HalucaTh KO, HOHATHBII KOMIIbIoTepy. TOJIbKO XOPOo-
MU TTPOrPAMMUCT CTOCOOEH HAITMCATH KOJI, MOHATHBII YeJIOBEKY.

Mapmun @ayrep. Pepaxmopune

JT060ii SA3BIK TPOTPAMMUPOBAHYS B TIEPBYIO OUEPE/lb MPECTABIISIET COO0M NCKYCCTBEH-
HBIHM A3bIK KOMMYHUKAIIMY MEXKTY JIOAbMU ¥ MalllUHaMU. B oTjin4ne oT ecTeCTBEeHHbIX
SI3BIKOB, 06€CTIEYNBAIOIINX KOMMYHUKAIIIO MEK/LY JTIOBMH, B S3BIKAX MTPOrPAMMUPO-
BaHUs Bee aBGCOMOTHO OJIHO3HAYHO: 3HAUEHUE OTPE/ICTIEHHON SI3BIKOBOM KOHCTPYKITUH
HeJIb3sI HHTEPIPETHPOBATD 1T0-pa3HoMy. Takast 0cOOEHHOCTD MO3BOJISIET MATITUHAM 110~
HUMATb 3TOT SA3BIK.

To, 4TO B A3bIKAX MPOrPAMMUPOBAHMS He JOIYyCKaeTCd MHOTO3HAaYHOCTD, BOBCE HE
03HAYaEeT, YTO B HUX BCE IIPEJIEJIbHO SCHO, BE/Ib Y HUX €CTb U BTOPas BaskHasd (DyHKITUS:
OHM SABJISAIOTCS CPEACTBOM KOMMYHUKAIIMU 711 IPOTPAMMUCTA, M3HAYAJILHO HaIUCa-
BITIETO MTPOTPAMMY, ¥ IPOTPAMMHUCTA, KOTOPBII MO3Ke OyAeT YuTaTh 9TOT Ko/ [TocKob-
Ky JIIOIM He 06JIa/Ia10T JTOTUKON KOMITHIOTEPA, MOKET CIYYUTHCS TAaK, YTO TIPOTPAMMIUCT
MIUIIET He TO, YTO OH UMEET B BUILY, a I[PYTOil IPOrPpaMMUCT HEITPABUILHO OWMET TEKCT,
HAIMCAHHBIN TIEPBbIM.

Cutyanug cTaHOBUTCS HEIIPUATHOM TOT/Ia, KOT/Ia 3TOT APYTOM MPOTrpaMMUCT U3-3a
HEJIOTIOHUMAHWS U3MEHSIET KOJI WJIH HEBEPHO K HEMY 06PaIaeTcs, IOTOMY U4TO B 3TOM
ciydae, CKopee BCero, YTo-TO MoizeT He Tak. Bo MHOTHX ciIy4yasXx Apyroil Imporpam-
MUCT — TOT K€, UTO U TIEePBBIH, TPOCTO Ha Mapy He/leb MU MeCsI1eB cTaplile.

Takoe HezlOIIOHMMAaHKE TPUBOIUT K TPaTaM BPEMEHHU U, €CJIM UX BOBPEMsI He BBISIBUTD
U HE yCTPAaHWUTh, — K COOSIM U HEBEPHBIM PE3yJIbTaTaM. XOPOIIKe MPOrpaMMHUCTHI TTPH-
CBaMBAIOT 33/1a4e «yCTPaHEHUS HeIOTIOHUMAaHUSI» CaMblil BLICOKUI TPUOPUTET.

Kaskmoe u3 Hammx cyskaenuit, 6yab To B 6ecesie ¢ IpYyruMu, TpU HAMTUCAHUY KHUTH
WJTH KO, COZIEPIKUT JIUTITH YaCTh WH(MOPMAINH, HeOOXOUMOH JJIst ToHUMaHus. Jpyrast
YacTh OCTAETCS B TOJIOBE — HEMPOu3HeceHHOH. Takum 06pa3oM, TO, 4TO MbI IEPBOHA-
YaJbHO TOBOPUM, B OCHOBHOM He /[0 KOHIIa UJIM BOBCE He OHATHO. Mbl 3aMe4yaeM 3To
PEIKO, TOCKOIBKY MAJIO KTO TIOTPYAUTCS Mepectpocuth. Harir cobeceiHIK He paccibi-
IIaJl HAC, MOTOMY YTO CaM B 9TO BPeMsl MPUAYMbIBAJT OPEHU, KOTOPBIMHU OH OTBETHT,
a y uMTaresieil He BCcer/ia eCTb BO3MOKHOCTD CJIEIUTDH 34 XOJI0M MbICJIel aBTopa /10 TeX
Hop, MOKa OH HAKOHEI BPa3yMUTEIbHO He U3bscHuTcs. OTCyTcTBHE 0OPATHON CBS3M
CHTYSKUT HETOCJAEHEH TPUUUHOM TOTO, TOUeMy MbI OOBIUYHO CKJIOHSIEMCS K MTPEYBeIH-
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YEHUIO CTIOCOOHOCTH YMTATENIEH, CIyIaTeseil i KOMIBIOTEPOB YUTATH HAIIN MBICIIH.
«Ho 06 sTOM K€ BOT 3/1ech HamucaHo! — BOCKJIMIIAEM MbI, KOT/IA HAC MIEPECTIPOCST. —
Hy s sxe roBopu 06 3T0M!»> B peasbHOCTH JKe MBI B JIy4IIieM cJydae MOTJIU TOJBKO
nozyMarhb 06 9TOM.

[Tpu HanMcanuy MOHATHOrO KO/, IIPUCBOCHUM UMEH IlapaMeTpaM U KOMMEHTUPO-
BaHWK MBI PYKOBOJICTBYEMCSI TPUHITUIIAMHY, B YEM-TO CBOWCTBEHHBIMU HE30TTACHOMY
CEKCY: KaK/bII IPU3HAET €ro M0JIb3Y U MOJIOKUTEIbHO OTHOCUTCS K HEMY, HO BCe PaBHO
pezko puberaeT Ha MPAKTHKE — TOJIBKO B CIy4asx Kpaitneil HeobxoanmocTi. OCHOBHOE
[PEISITCTBUE 3aJI0KEHO B IICUXOJIOTUM: B MOMEHT HAIlMCAHMS KOJIa Mbl He HY»K/laeMCs
B TIOMOIIH JIJIsST TOHUMaHUS Kojia B Gy/ryieM. Mbl 3HaeM, 4TO MBI Ie/laeM, BCsT BasKHast
nHpopmaIus ellle cBeka B Halllell KpaTKOCPOYHO namsATH. BoJsiee TOro, Mbl e X0TUM
MPOJBUTATHCS B pa3paboTKe TPOrPaMMBbl, TIOITOMY He YIOCYKUBAEMCS 3aTOPMO3UTh
IIpoliecc HalcaHueM KOMMEHTapHes.

ABTOp B TaKOM cJIyyae JI0JIKeH BCTaTh Ha MECTO HE3HAKOMOTO IIPOTPAaMMUCTA, YU Ta-
IOIIETO €r0 KO/l BIIEPBbIE, U II0/lyMaTh, YTO MOXKET HOCTYKUTb [I0BOJIOM /IS BBIIIOJTHEHUS
JIOTIOJIHUTEJIbHBIX JIeHCTBUI U, CJIeZI0BATEBHO, He 10JKHO (DPUTyprUpoBaTh B KOJIE.

[TombITK aBTOPA TIOAYMATh O YMTabETbHOCTH KOJ[a 3a4aCTYIO 3aBUCSIT OT TOTO, KAaKHe
OTHOIIEHHUSI Y HETO € BOOGPAKAEMBIMU KOJIIETAMH, YU TAIOIIIMH 3TOT KOJI. ITH OTHOIIIE-
HUSI MOTYT cTaTh GoJiee I0OE3HBIMHU, €CJIU PYKOBOACTBOBATLCS MPUHITUTIOM OY/IN3MA,
UCI0Th30BaHHBIM B « DaHTacTHyeckoil yeTBepKes: « Bl TaKOil JKe, KaK BCe, a BCE TaKHe
JKe, Kak U Tbl». IIporpaMmmucTamMu, KOTOPbIM HY>KHA [TOMOUIb /11 IOHUMaHUS HalIero
KOJIa, 3aBTPa CTAHEM MBI CAMH, KOT/[a MOTBITaeMcst pa3obpaTbes B HeM. [IpusHanue Toro
(baxTa, 4TO COGCTBEHHBIH KO/ OUeHb OBICTPO CTAHOBUTCSI HEMMOHATHBIM, TAK PACIIPOCTPA-
HEHO CPEIU TIPOTPAMMIICTOB, UTO yiKe TPUOGPeso (hopMy HAYYHOTO 3aKOHA. 3aKOH TIPO-
rpammupoBanus Vricona riaacut: «JI1060ii Batil KOJ, KOTOPBIi BbI He BUIEIH TIECTh HITH
GoJiee MeCsITIEB, BBITJISIIUT Tak, GY/ITO €ro MUCa KTO-TO APYroii». CTOUT MOSICHUTD, YTO
Wrsicot ObIT ONTUMHUCTOM: Ha TIPAKTHKE XBATAET JIUIITb TPEX HE/EIb.

[ToaToMy Hy’KHO THATB OT ceBs1 IbsIBOJIA, HAIIENITHIBAIONIETO BaM: «/la Th U Tak Bce
3aMOMHUIIB!> B mporiecce mporpaMMUpOBaHUs He TOMEIAET TIPEACTABUTD cebst Ha Me-
CTe TJIABHOTO repost JTeHThI «[ToMHM», KOTOPBIN 3a0bIBAET BCE Yepe3 HECKOMBKO MUHYT,
€CJIM He 3amichiBaeT. Tak MBI ¢ YBOKEHMEM OTHOCHMCS K HalieMy paboueMy BpeMeHH,
MOCKOJIBKY, €CITU YEJIOBEK OJIHAMKIBI TIOTPATHI YIMY BpEMeHH, 4TOOBI pasodpathest B BO-
Ipoce, 3TO BOBCE HE 03HAYAET, YTO OH Pa3 M HaBcera 3apyou cebe aTo Ha Hocy. Jlaske
y TOHUMAHWUS €CTh CBOW CPOK TOJIHOCTH, TOATOMY MOJKHO Y3Ke CEero/iHst chepedb 3aBTpalll-
Hee BPeMsl, 3aliCaB € Pa3bsiCHEHUSIMU COOCTBEHHbBIE BBIBO/IBL. Biarosapst aTomy u ipy-
rue oM Oy T Jydliie MOHUMATh KO, 4TO TOKe YT HETUTITHUM.



[loroBopeHHOCTHU

B cBoeil npodeccroHanibHOi feaTebHOCTH s paboTal BMECTE CO MHOTMMMU
[IPOrPaMMKCTAMU U 3HAIO0 HEKOTOPBIX COBEPIIEHHO Oe31apHbIX TUIIOB. IIpocTo
Y/KACHO HEKOMIIETEHTHBIX. A BOJIOCHI Ha TOJIOBE JIBIOOM OT OJHOU MBICJIU
BCTaIOT. B Takux ciryyasix o paiiiOHaIbHOM HCIIOJb30BaHUN KOJIA U Peur ObITh
He MOTJI0!

Ayxac Xapmmann, paspabomyux 110

[TpexcraBum cutyanuio. Hekuii mporpaMMuCT opaboTasl Ha TIEPBBIX JIBYX-TPEX MPO-
eKTax 1 0co00 He mpuberan K TpaauIinoHHbIM MeTofuKaM, Ceifyac OH CMOTPUT B 3epKa-
JIO ¥l BUJIUT B HEM KJIACCHOTO CIeNMaINCTa C TPaBUIbHBIMU KN3HEHHBIMU OPUEHTHPaMHU.
JT10001i, KTO MOTBITAETCS €My 0OBSICHUTD, UTO €r0 KOJ[ HATIMCAH He TI0 YCTAHOBJIECHHBIM
TpaBUJIaM, cPasy ke OyaeT 0OBSIBIEH MEAHTOM U KOHCEPBATOPOM. DTA BITOJIHE OXKUIA-
eMas U B KaKOH-TO CTeleH! pasyMHasl peakiys MOKeT IMOSIBUTHCS Y JI0/iel, KOTopble
TOJIBKO HAUMHAIOT PaboTaTh B OTPEIETIEHHO OTPACIIH U XOTST TIOCIIOPUTDH C TEMU, y KOTO
yIKe €CTh HEKUIT OTIBIT PAGOTHL.

Henpusitrie HAYMHAOIUMH CITENUAINCTAMH YCTAHOBJIEHHBIX ITPABUJI UMeeT palnio-
HaJIbHOE 3€PHO: C OJTHOM CTOPOHBI, 32 TAKMMU YCJIOBHOCTSIMU YaCTO CKPBIBAETCS JKaJIKast
peasbHOCTh, B KOTOPOH I'PYIIIBI JIf0/Iel aKTUBHO M30JUPYIOTCS OT OCTAJIbHOTO MUPa
KaKUMU-TO HETJIACHBIMU 3aKOHAMU U METOJIJaM1 — 3TO MBI TaK CKa3aJy, MbI BCe /leJlaeM
mpaBuJIbHO. ECTB U Te, KTO JIeJTaeT BCe HEMPABUJILHO, HACTYIIAET Ha COOCTBEHHbIE rPab-
JIA, TPOTPAMMUPYS KO/l KaK B3AyMaeTcs. JTO KeJaHue N30JUPOBATHCS BCETO JIUTIb
onna cropona Menaan. Ho mMeioTcst u 6osiee BeCKie apryMeHTHI B TOJIb3Y CI€IOBAHS
YCTAaHOBJIEHHBIM B OTPACJIN IIPaBUJIAM.

@) ByllyLH/I HOBUYKaMU, ITPOTPAMMUCTDI YaCTO UTHOPHUPYIOT IIPpaBUJia, YCTAHOBJICHHbBIE
B A3bIKE, BOBCE HE 1N3-3a CcOOCTBEHHBIX y6e>KlIeHI/II>JI, a ITPOCTO-HAITPOCTO IO HE3HAHUIO.

O CobCTBEHHBIH CTUAL TPOTPAMMUPOBAHUS MOKET OBITH OTTOUEH TOJBKO TOT/IA,
KOT/Ia TIPOTPAMMHUCT B COBEPIIEHCTBE OBJIAIEBAET S3BIKOM, C KOTOPBIM paboTaer.
J10 3TOTO0 MOMEHTa BBICOKA BEPOSITHOCTH TOTO, YTO COOCTBEHHBIE HOBBIE UIICH YTy T
Xy>Ke, 4eM yCTaHOBJIEHHbIE TpaBuia. Te, KTO 0OCMeJUICs IIOCTAaBUTD T10]] COMHEHHE
OpUAYMaHHOE JIaBHO, MMeJU GJrarie HaMepeHust U TaKyKe BHECIU 3HAUNTEbHBII
BKJa/ B passuTue chepot paspaborkn I1O. Ho 4T06b! OBITH TOJE3HBIM B 3TOH OT-
paciu, Hy»KHO:
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® B IIEPBYIO O4Yepe/b IOHATH IPUAYMaHHOE /1aBHO;

®  XOTETh YTO-TO HE TOJHKO U3MEHUTD, HO U YJIyUIIUTh. BPsi/l JIU CIIEIUAICT C He-
GOJIBIIIUM OIIBITOM [yMA€eT O TAKUX TPeOOBAHUSIX.

O Korga cob6cTBeHHbIE UIEH YK€ HUYEM He Xy’Ke YCTaHOBJIEHHBIX [IPABUJL, YEJOBEK
OIPaHMYMBAETCS TMYHBIMU YMO3AKIIOUEHNSIMU, HEYMECTHBIMU IIPU YTEHUHU TyKOIO
Koza 1 paboTe ¢ KoJLJIeraMu.

JlJist HOBUYKOB 3aI[MKJIEHHOCTh Ha OTHOCUTEJHHBIX TIPEUMYIECTBAX COOCTBEHHOTO
cTuiist GopMATUPOBAHUS KOJIa 060PAYMBAETCS IUITHEN TPATOl Bpemenu. B apyrux 06-
JIACTSIX 3HAHUI MOKHO I0OUTHCSI OOJIBIIEN TIPOLYKTUBHOCTH, He TPATSI IIPU 9TOM MHOTO
BpeMeHu. UTOOBI MPArMaTUYHO PEIaTh IIPOOJIEMBI, HY;KHO B IEPBbIE IO/l PAGOTHI CJe-
[0 BEPUTH TOMY, YTO COBETYIOT OIBITHbIE TIPOTPAMMUCTDI, TAKE ECJH 3TO MOKET MTOKa-
3aThCst cTpaHHbIM. Te jke GUOJINOTEKN CTaHAAPTOB, TO €CTh COOpaHUs BceX (PyHKIIUI
U KJIACCOB, COBMEIIEHHbIE ¢ KOMITUJISITOPOM UJIM KOHBEPTEPOM TOTO WJIM WHOTO SI3bIKA,
32YaCTYIO CTAHOBATCST XOPOIIHMM TI0/ICIOPhEM Ha HAaYaJIbHOM 3Tare PaboThl, TOTOMY YTO
C 9TUMU CTAHJAPTAMU CUMTAETCST GOJIBIIUHCTBO TIPOTPAMMECTOB.

Ecuiu ke orpesieleHHOe TIPABIIIO BAC PA3PASKAET M BbI XOTUTE YTO-TO CHEJATD TI0-
JIPYTOMY, TIOTIPOOYIiTE TIPEACTABUTD, YTO PAOOTAETE C MHOKECTBOM HAIAPHUKOB B Kaue-
CTBE BHEIITATHOTO MTPOTPAMMUCTA: BbI UCTIOJIb3yeTe 00PA3Ibl Kojla 1 OMOINOTEKH, Ha-
MUCAHHBIE IPYTUMU, U HABEPHSKA B OyayIleM 00paTUTECh 32 TIOMOIIBIO K KOJLJIETAM.
VIMeHHO TOT/1a BB U TIOWMETE, YTO TIPUYMAHHBIE BAMU ITPABUJIA MOTYT CTATh OCHOBHBIM
NPENATCTBUEM /ISt OOIIEHUST ¢ HUMU.

YYuUThb SIN QHINTUACKUHA

KOpOTKO Ha 9TOT BOIIPOC MOJKHO OTBETUTD TaK:

YAk
* Kincskereso halalat vezenyli le.
*/

public void meghal()

{
Game. jatekVege();

this.mezo.setCellaElem(null);
}

A Teriepb MOSCHUM: SI3BIKHU TTPOTPAMMUPOBAHUS TTOJTYIUIA CBOM OCHOBHBIE TOHATHUS
13 aHTJINHCKOTO A3bIKa. VICKITIOUeHNS MOKHO TIePEeCUUTATD 0 TAJIbIIaM, U OHU HE Me-
10T GOJIBIIIOTO 3HAYEHMST JIJIsT PEIIEHUS KAKIOHEBHbBIX 3a1au’. IHOT/Ia caM A3BIK MJIK
MCIOJIb3YeMblii (hPeiMBOPK IUKTYET ONpe/ieieHHbIe Ha3BaHUS: B Java ncxonnas hyHk-
I[[UsT BCET/[a HA3bIBAETCS main, aske ecu pa3pabOTUYUK TOBOPUT TOJIBKO TO-HEMEIKH.
3HAYUT JIU 3TO, UTO TTPOTPAMMUCT JIOJKEH ITPUCBANBATH HA3BAHUS U TUCATH KOMMEHTA-
PUU TOJIBKO TIO-aHTJIUHCKH?

! Cnucok Moxno HaiiTi 31ech: en.wikipedia.org/wiki/Non-English-based _programming

languages.
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B IIOJIb3y NPUMEHEHUA POJHOTO A3bIKa 00OBIYHO IIPpUBOJATCA CJEAYIOINE apTry-
MECHTBI.

O HpI/ICBOI/ITb TIOAXOAAIIE Ha3BaHMA U HAITCAaTh IIOHATHBIE KOMMEHTapUn Ha AHTJINT-
CKOM {3bIKE€ HAMHOT'O CJIOKHEE.

O V¥YcnemHbIi pe3yIbTaT CTABUTCS MO/l COMHEHNE, €CJTV TIPUHSITh BO BHUMaHNe YPOBEHb
BJIAJICHUST QaHTJIMACKUM SI3BIKOM, — CJTa0blil aHTIMACKUI TIPOTPaMMECTA TTPUBOIUT
K IyTaHWIle ¥ HeJOTIOHNUMAaHUIO.

O Ecau nucath M0-aHIIMICKH, MOKHO c/leJIaTh MHOTO opdorpadudeckux ommbox,
MOCKOJIbKY HEHOCUTEJH SI3bIKa He BCEr/Ia ¢ JIeTy BCHOMUHAIOT, KaK MUY TCsT, K TIPH-
Mepy, caosa height u width.

AHTIMIICKUI SI3BIK JIJIST KOJIAa UMEET CJIeIYIONne IIPEUMYIIECTBA.

O HeaHrmiickuil SI3bIK KOJA CPasy COOOIIAET APYTUM MPOTPAMMUCTAM: 3TOT KO Ha-
MICAH TOJBKO 711 ceOst 1 GOJIbIIe HUKOTO aBTOP KOJIa 3aMHTEPECOBaTh UM He coOu-
pajicd. DTO XapaKTePHO MPEUMYIIECTBEHHO JIJIsT HAUWHAIOMINX, TO €CTh CBUIETEh-
CTBYET €lIle 1 0 TOM, YTO KOJI He JIy4Illero KayecTBa.

O lyist MHOIHMX IIPOrPaMMHKCTOB HIEPCIIEKTHBA pa3OupaThCs B ABYSI3bIYHOI abpakagabpe
BOBCE He TIPEICTABISAETCS paly>KHOM: if haus[cuyeTunk] instanceof HochHaus... Ca-
MBIMU HEIIOIYJIAPHBIMU Y IIPOIPAMMUCTOB ABJIAIOTCA CMEIIAHHbIE HA3BAHUA METO/[0B:
getKonuyectBoKnunentosfromb/(). Koz, HanmucaHHbIil Ha OZHOM A3bIKe, YUTATh Ha-
MHOro npusitHee. Y OCKOJIbKY HEMELKHIT He MOKET ObITh TAKUM SI3bIKOM, OCTAeTCsI
JIUTTH UCTIOJb30BATh aHTJTUACKUH.

O Tem, KTO He paboTaeT HaJl CBOUM TEXHUYECKUM aHTJIMHCKIM, IOCTYITHBI HE BCE MH-
TepHeT-coob1ecTBa. YacTo pernerust mpodieM MOKHO HallTH JIUIIb Ha aHTJIOSA3bIY-
HBIX (hOPYMaX C MOJTH30BATENSIMH U3 PAa3HBIX CTPAH.

O Ecau uy:kHO 6yeT 06paTUThCS 32 TIOMOIIBIO K TIOJIb30BATENISIM Ha aHTJIOA3BIYHOM
(opyme, Bce paBHO IpUIeTCA I€PEBOINTD HEAHTJIMHCKYIO YaCTh KO/IA Ha aHTJIMHCKNT
SI3BIK TIEpe]l TeM, KaK OMyOJIMKOBAaThH CBOIO MPOCHOY.

O AHasOTHYHAST CUTYAIUsT MOKET CJIYUUTHCS, €CJIU 3aX0TEJIOCH OIyOJUKOBATH COO-
CTBEHHBIN KO/l B KAUECTBE XOPOIIETr0 WU TIII0XOTO TIPUMEPA IS TOIPasKaHUs.

O Aurmiickuii UM He 6yzet. 1 He TObKO B TPOTPaMMUPOBAHUH,

W peanbHbIM BapMaHTOM HallUCaHUWA KO/a ABJAETCA AHTJIOSI3BBIYHBINA KOJ[ C aHTJIO-
A3bIYHBIMU KOMMEHTApUAMU. KOZI, HAIIMCAHHBIN HA aHTJIUICKOM A3bIKE, HO C KOMMEHTa-
puUsAMU Ha APYTUX A3bIKaX, JOBOJIbHO HIMPOKO PACIIPOCTPAHEH B Ka4€CTBE HEIIPUATHOTO
KOMIIpOMUCCA:

// ne pas oublier de renseigner ces valeurs
// sinon 1'addon ne pourras pas etre utilisée

_resource = 5

B naHHOM ciiyd4ae mpOrpaMMUCT, UCIIOJIb3Y IO KO, HE JOJIKEH O YeM-TO 3a0bITh.
Ho o yem u B kakux cutyanusx? Ecim Bbl pelraetech Ha TaKoi BApUAHT, IOTPYAUTECH
HAIMCATh CaM KOJ[ TaK, YTOOBI OH OBLJT TIOHSITEH €TI0 YUTATEIIO0 1 €3 KOMMeHTapHs. JTO,
B IIPUHIIKIIE, HEILJIOXO0€ pellerue mpodaembl (cM. TiaBy 6).
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Cnyuaii Paamayim Nekudotayim

Y PHP-nporpamMmMuncToB MOXET CHIOXUTbCA CUTYaUUs, KOrga OHM CMYCKaloTCA Ha 3eMIlto,
nosnyuyas coobLueHmne cuctembl Parse error: syntax error, unexpected T_PAAMAYIM_NEKUDOTAYIM.
3710 NpeA3HaMeHOBaHWEe HEMUHYEMOrO roCNoACTBa MHOMMAHETAH Ha 3emsie — BCEero-To
cooblLeHne o c6oe Ha MBpUTE, KOTOPOE MNOABMNOCH KaK CieacTBre pa3paboTku B M3paun-
ne cuctemsl Zend Engine 0.5. Paamayim Nekudotayim nepeBoauTtcs Kak «ABolHOe aBoe-
TOoume».

OpfHaKo 3TO COObLLEHME XOPOLLO CBOEN MOSHOM OAHO3HAYHOCTbIO. Jlerye BBECTU B Mo-
VNCKOBUK 3TO Bblpa)KeHue 1 pa3bsACHUTb CUTYauurto, BMECTO TOrO YTOObI NbITaTbCA UCKaTb
double colon. Ho nyuwie gaxe He nbiTaTbCs MOBTOPUTb NOABUM Pa3paboTUMKOB CUCTEMBI
Zend.

Henumaum Gy et 3apaHee I0TOBOPUTHCS ¢ CAMUM COOOH WJTH APYTUMU MTPOTPaM-
MHCTaMU, KAKOW BapUAHT aHTJITUHCKOTO SI3bIKAa UCIOJb30BATh, aMEPUKAHCKWHI WJTH
O6puranckuii. Takoil JOrOBOPEHHOCTHIO MPeHeOPEeraiT He TOJIbKO HEONBITHBIE MPO-
TPAaMMUCTBI, HO U, K TPUMEPY, OCHOBATEMU <« TBUTTEPay, MOITOMY KaXK/bIH, KTO HC-
nosb3yer API aToro cepBuca, I0JKEH roflaMu 3allOMUHATh, KOT/a MUucarth favorites,
a Kkorga — favourites.

[TockobKY OBOJIBHO MHOTO TIPOTPAMM HAMMCAHO HA AMEPUKAHCKOM aHTIUHCKOM,
JIydIiie MPUAEPKUBATHCS 9TOTO BAPUAHTA, XOTh 3TO U HECIIPABEJINBO TI0 OTHOMIEHUTO
K GpUTaHIIAM C ICTOPUIECKON TOYKHU 3PEHUSI.

Y4yuTb aHrIMMUCKUM € ZX81

Korga mMHe 6b1710 BOCEMb NET UIN YTO-TO OKOJO TOro, MO OTeL, OfAHaX bl BEYUepPOM NpuHec
oMol KomnbtoTep ZX81. YepHbIii FpoMo3aKuiA annapat ¢ Heyao6Hol MeMbpaHHOW Knaeu-
aTypoli, KoTopasa TeM He MeHee AJiA MeHA MMesla BbiCoYalillyto LLeHHOCTb, MOCKOMbKY Ha
KHOMKax Obl/In NponucaHbl OCHOBHble KoMaHAbl BASIC. Tak, faxke HECMOTPS Ha TO, UTO A He
MMen HY ManelLero npeacTaBieHns O 3HaYeHWM 0B print, goto 1 next, A mor nonpo6osaTtb
HanucaTb NPorpaMmmy o BCEMU STUMM KOMaHAaM1 1 NOCMOTPETb, UTO NPon3onaeT npu ee
3anycke.

Bckope mow oTew yTpaTun MHTEPEC K MPOrpaMMrpOBaHiio, a A Mo 3TON, NO BCel BepOAT-
HOCTU, CaMOW HepaLMoHanbHOW MeToauKe obyyancs nporpaMmmpoBaHuio B ceoboaHoe
BPEeMs, TO 1 ieN0 HacTynas Ha MHOrouncneHHble rpabnu. Yepes napy Hefenb nonanacb MHe
Ha rfasa UHCTPYKLMA K STOMY caMOMy annapary, HanMcaHHas Ha aHrnACKoM A3bike. [na
TOro YTo6bl i OCHOBATESNIbHO MOHAS HEKYH0 B3aIMOCBA3b, NPUCYLLYI0 KOMaHAaM, B YaCTHOCTH,
for n next, gosub u return, ocobeHHO nonesHbiMK GbIIM 06pa3sLbl Koaa. Korga B wectom
Knacce y Hac HaKOHeL-TO Hayancsa aHrNACKUiA, B MOEM CJTOBAPHOM 3anace e 6bl10 NofHO
KNoYeBbIX MOHATUIN A3blka NporpammunposaHus C. Elle yuepes HeKOTOpoe BpeMsA i HAKOHeL-
Taky CMOT COCTaBMATb Koe-Kakue npeanoxeHuna tmna «My name is Jan. My pen is in my
pencil-case. My pencil-case is black».

AH Bénbwe
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KaMeHb nNpeTKHOBEHUSA

CKOGKH, OTCTYIIBI, THTEPBAJIBI [JIsl IPOTPAMMUCTOB TO K€ CaMOe, UTO JIJIsl CBAPJIUBBIX
CYIPYTOB TIOOUK ¢ 3yOHOI TacTOil B BAHHOIL: B 11€JIOM HEBaXKHO, KaK €ro BbIIaBJINBATD,
CTaBUTH €T0 Ha KOJITAY0K UJIU KJIACTh, 32aKPBIBATh MJIU OCTABJSATH OTKPBITBIM TIOCTIE
rcnoJib30BaHust. Ho Kak TOJIBKO PSIZIOM TIOSIBIISIETCS YETIOBEK C IPYTUMU TIPEATIOUTEHS -
MU, BO3HUKAIOT IPOOJIEMBbI.

B 1tetom ipaBuia (hopMaTHPOBAHMS KOJIA CBOSTCS K OTBETaM Ha CJIELYIOTIHE BOTTPOCHL

T'me cTaBUTh OTKPHIBAIOILYIO (PUTYPHYIO CKOOKY — B KOHIIE TEKYII e CTPOKH M B Ha-
yaje ciaenylomeii?

public boolean hasStableIds() {
return true;

}

Wannu tax:

public boolean hasStablelIds()
{

}

return true;

Tne craBuTh 3aKkpbiBaouLyio GUrypHyIO CKOOKY?

public boolean hasStableIds() {
return true;

}

Wanu tax:

public boolean hasStableIds() {
return true; }

OTCTynbl HYKHO JeJaTh Ta0yIAIUeE WK ¢ IOMOLIBIO IPOGEIOB?

He OYCHb HpI/IHTHbeI ACIIEKT pa6OTbI C TEKCTOBbBIMU TAaHHBIMU — 3TO OTCTyHbI C IIOMO-
mpio Tabyasiun. [TocKoMbKy 3HaKK TabySIUU B TPOTPAMMHUPOBAHIY HEPEIKO MC-
MOJTB3YIOT JITIE CO3IAaHUS OTCTYTIOB TIPOTPAMMHBIX OI0KOB, OHU NMEIOT 0C000€ 3HAUECHUE.,
B a3bike Python oteryin faske BXOAUT B CEMAaHTUKY ITPOTPAMMBI: HATIPHMED, OTIEPATOPHI,
HAXOJAIIMECH B TEKCTOBBIX OJIOKAX ¢ HEMPABUIBHBIMU OTCTYIIAMH, MOTYT OKa3aThCs 3a
npeznenaMu 1ukaa. IloaroMmy MHOrHe crienpuaanctbl (0CoOeHHO paspaboTYnKy Ha Oase
Python) mompocTy 0TKa3bIBAOTCS OT BRIPABHUBAHUS € TIOMOTI[BIO TAOYJISIIIY U TTPOCST
KOJIJIET BMECTO Hee NCTIOMb30BATh OMPEAETEHHOE KOJMIECTBO MTPOOETIOB.

Kakoii AuHbI 10J5K€H ObITh OTCTYTI?

JlBa poGena:

public boolean hasStableIds() {
return true;

}
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N yetsipe:

public boolean hasStableIds() {
return true;

}

Wnu Bocemb (110 crangapty sijapa Linux):

public boolean hasStablelIds() {
return true;

}

Kak NMPpaBUWIbHO IIEPEHOCUTD KO/ 110 JOCTUKECHUHU JJINHBI CTpOKI/I?

scroll.setLayoutParams(new LayoutParams(LayoutParams.FILL_PARENT,
LayoutParams.FILL_PARENT));

Nn Tax:

scroll.setlLayoutParams(new LayoutParams(LayoutParams.
FILL_PARENT, LayoutParams.FILL_PARENT));

B kakux MecTax Koja HysKHO J00ABJIATH IYCTYIO CTPOKY?

protected void onCreate(Bundle savedInstanceState) { super.on-
Create(savedInstanceState); setContentView(R.layout.thread_list);
Bundle b = getIntent().getExtras();

byte[] boardS = b.getByteArray("board");

ByteArrayInputStream bitch = new ByteArrayInputStream(boardS); Object-
InputStream in;

final View progWrapper = findViewById(R.id.threadlist_watcher_wrapper);
progress = (ProgressBar)findViewById(R.id.threadlist_watcher); progress.
setMax(100);

progress.setProgress(0);

new AlertDialog.Builder(KCThreadListActivity.this)

Nn Tax:

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.thread_list);

Bundle b = getIntent().getExtras();
byte[] boardS = b.getByteArray("board");
ByteArrayInputStream bitch = new ByteArrayInputStream(boardS);

ObjectInputStream in;

final View progWrapper = findViewById(R.id.threadlist_watcher_wrapper);
progress = (ProgressBar)findViewById(R.id.threadlist watcher);
progress.setMax(100);

progress.setProgress(0);

new AlertDialog.Builder(KCThreadListActivity.this)
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Hy:kHo 11 pa3Hble ycI0BUs MUCATh HA Pa3HBIX CTPOKaX?

if ((null == fileName) || (null == content)) {
return;

}

Wannu tax:

if ((null == fileName) ||
(null == content)) {
return;

}

Kak pegakrop A0J:keH 0003HaYaTh KOHEI| CTPOKH?

Pazimuust MeskTy ornepaliioHHBIMU CHCTEMaMU CTaHOBSITCS Bce MeHblre. Ene mapy Jiet
Ha3aJl IEPEHOC TEKCTOBBIX JAHHBIX HA JIPYTYIO OMEPAIIMOHHYIO CUCTEMY COTIPOBOK/IAJICST
MCKayKEHHBIMU YePeJIOBAHUSIMU IVIACHBIX, & ceroiHs KOHUKOJI paccTaBuJI BCe HA CBOU MECTA.
ITo kpatineit Mmepe Mac OS X u Linux mMmeroT ceiidac oHAKOBbIE CIMBOJIBI KOHIIA CTPOKH
B TEKCTOBBIX JIAHHBIX (IIEPEBOJI CTPOKN ) U Pa3IeIUTEbHbIE CUMBOJIBI JIJIsT ITYTEH JaHHBIX
(kocast uepTa, /). Tak, B 60JIBIIMHCTBE IIPOrPaMMHbIX MHCTPYMeHTOB B Windows it 060-
3HAYEHMS IIyTell JaHHBIX MOYKHO UCIIOJIb30BATh OOBIYHYIO KOCYIO YEPTY BMECTO OOPATHOM.

Xopolie TEKCTOBbBIE PETAKTOPBI Ha BCeX MIaT(opMax MmoIep;KUBAIOT IEUCTBYIOIINE
JIOTOBOPEHHOCTH O KOHIIE CTPOK. TOIbKO B TIPOEKTaX, Mpe/IHa3HAYeHHBIX HCKJIIOUUTETBHO
st Windows, BMecTo ctangapra Unix ucrosbayercs cumBod line feed (iepeBon ctpokn)
ASCII 10, 0A (B mrecTHAIIATEPUYHON CUCTEME), 2 B UCXOTHOM KOJIe HA MHOTHX SI3bIKaX
oH o6osHauaercs \n. Ha Windows crpokossiii Tuit line feed yacto conpoBoskaaercst cium-
BosioM carriage return (LF CR), 3a ASCII 10 caenyer ASCII 13, B mecTHaIIaTEpUIHON
cucteme 3a 0A — 0D, a B ICX0THOM KO/Ie 32 TAKUM TTapaMEeTPOM CJIeyeT \n\r.

Crout 1npocsieinThb, YToObI Balll TEKCTOBBIN PeJaKTOP MPUAEPKIBAJICSA CTaHAAPTa
PacCTaHOBKY KOHIIA CTPOK, UCIIOJIb3yEMOT0 KOMAH/ION IIPOEKTa, MHAYe JAHHbIE UCXOTHO-
ro Koga, obpaboTaHHble BaMu, Gy AyT 0TOOPasKaThCsl y BAIIUX KOJLIET B BUIE OAHOI OYeHb
IUTMHHO CTPOKH, YTO BbI30BET OOJIBIIOE HEYA00CTBO.

HackosbKo ske BasKHBI Pa3IUIus B TPUMEHSIEMbBIX CTaHIapTaX? bbljio mpoBeneHo
HECKOJIBKO UCC/IE0BAHNIN, B KOTOPBIX U3YYaIUCh PA3/IMUus B yA0004NTAEMOCTH KOJa
¢ pasubIM GopmaTupoBanueM. Eciu cpaBHUTH TaKue TOHKOCTU C OTPOMHBIMU Pa3-
JINYUSME B YI060UNTAEMOCTH IIJIOXOTO M OTHOCUTEIBHO HEIIJIOXOTO KOZIa, TO OKasKeT-
Cs1, YTO OHM UMEOT abCOTIOTHO OMHAaKOBOe 3HaueHre. Ha To, 4ToOBI peInTh, KaKOi
IUIMHBL JOJIKEH OBITh OTCTYI WJIM YTO JIy4Ille HCII0Jb30BaTh, IPOOEJIbl WK TabyJIsi-
LUI0, y BaC yiigeT uyTh 60JIblle ABYX MUHYT (€C/IM BBl IIPOUUTAJIM HAIlY KHUTY, KO-
HeuHOo). Ho 0YeHb BaXKHO TBEPAO ONPEAETUTHCS ¢ BBIGOPOM OJHOIO U3 BapUAHTOB
Y He TPUMEHSTh HUKaKue nuble. He HY:KHO NMPUIyMBbIBaTh aBTOPCKUIN CTUJIb — BbI-
Gupaiite oquH U3 3akpenupiuxcsa. OH HaBEPHSKA yiKe IIPOBEPEH BPEMEHEM, ero Kc-
[oJib30BaHue OyIeT olpaBIaHHO, a IPOrPaMMUCTOB, YNTAIOIIUX Ball KO, «Oyaer
MeHbIIle 0T Hero TomHUTh>!. O630p cTuieir GopMaTUPOBAHUSA MOYKHO HANTH 3/€Ch:
de.wikipedia.org/wiki/Einr{ickungsstil.

' Goodliffe P. Code Craft. — No Starch Press, 2006. — P. 26.
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[loroBopeHHOCTU B KOMaHAe

Koraa Bbl HAUMHaETe pa60TaTb C HOBBIM fA3bIKOM ITPOTPaMMUPOBaHN:A NJIN Ha/Jl HOBbIM
IIPOEKTOM, PEKOMEHAYETC:A BbIIIOJIHATD JIeICTBUS B JIBa oTalla.

1. Cuavaja cMOTpeTb, KaK 9TO IEJIal0T APYTHE.
2. 3areM ejaTh BCE TOUHO TaK JKe.

CiiefioBatue mpaBuiaM pabOThl, IPUHATHIM BHY TP (DUPMbI UJIH [TPOEKTA, TIOMUMO
BCEr0 TIPOYETro, IEeJIECO0OPA3HO MO TOU MPUYKMHE, YTO HE HY;KHO TPATUTh MHOTO BPEMEHHU
Ha hopMaTUpOBaHue Koja APyrux. IIpenmyinecTBa TOTo, 4TO BCE TPUIIEPKUBAIOTCS OTHUX
MIPaBUJI, HAMHOTO BeCOMee, 4YeM HeJI0OBOJIbCTBO OTAEIbHBIX IPOTPAMMUCTOB, CBI3aHHOE
¢ HEOOXOIUMOCTBIO CMEHUTD PUBBIYKHU. XOTS 3THM HEIOBOJbCTBOM HEJIB3sT ITpeHebpe-
raTh B CJIy4asix OHOBPEMEHHOU PabOThI Ha/l HECKOJILKUMHY [TPOEKTAME C PA3HBIMU IIPHH-
runamu paboTeL. B siro6oM ciyuae pa3yM CTaHOBUTCS O0Jiee THOKUM, €CJIU TEPUOITYECKT
MEHSTh CBOY IIPUBBIYKH, CBI3aHHBIE ¢ (HOPMATUPOBAHNEM KOJIQ, TOKYTIATh KETYYII OT Pa3-
HBIX TIPOU3BOJIUTEJIEH WU TTOCEIIATh CTPAHBI € IEBOCTOPOHHUM JIOPOKHBIM JIBUKEHUEM.

B cdepe nHGopMaMOHHBIX TEXHOJIOIUHA paboTaeT MHOIO JII0/Iell, BHUMATEIbHbIX
K Pa3JIMYHBIM JIeTaIAM. JTa YePTa IEHUTCS B IPOTPAMMUPOBAHNN, HO MOXKET U TIOBJIEYb
3a c060M UBJIUIITHIOI BCIBLILYUBOCTD IPY PA0OTE C KOIOM, HAIUCAHHBIM IPYTHMU IIPO-
rpammuctamu. Eciin y Bac HeT 0cTpoit HeOGXOMMOCTH B MI3MEHEHU U (hOPMATHUPOBAHIISI
YY3KOTO KOJIA, BB C/IeJIaeTe BCEMY OCTAIbHOMY MUPY O/IOJIKEHNUE, OCTAaBUB BCE KaK €CTh.

Eciu 4y:xoii Ko HyKHO 00s13aTeIbHO 0T(HOPMATHPOBATH, HU B KOEM CJIydae HE HYK-
HO JIeJIaTh 3TO BPY4HYI0. Ecii Bal TeKCTOBBIN pelakTop He MoAAepKuBaeT (hyHKIINIO
aBTOUCITPaBJIeHUsT (POPMATUPOBAHISI, BAM HY’KHA ellle OjiHa nmporpamma. Ee BbiOop 3a-
BUCHUT OT HUCIIOJIb3YEMOTO SI3bIKA ITPOTPAMMUPOBAHMS, UCKATH €€ MOXKHO C IIOMOTIBIO
IIOMCKOBBIX 3aIIPOCOB code beautifier nin code formatter. HexoTopbie TekcTOBBIE
PEIAKTOPBI U CPebl Pa3paboTKU UMET (GYHKIIUIO MeHIO cnpaBuTb (opMaTupoBaHue
WJIH 9TO-TO MOA00HOE. B TaKOM CJiydae MOKHO BBIJIEJTUTH YIaCTOK KOJIa ¥ C TIOMOIIIBIO
3TOU (PYHKITUU YCOBEPIIEHCTBOBATH €T0 B COOTBETCTBUN C JIEWCTBYIOIIUM Ha MTPOEKTE
CTaHIAPTOM. DTO TPAKTUYHO, HO UMEET 3HAUYUTETLHOE 00OPATHOE AEIHCTBIE, ECITH Y CAMOI
MPOTPAaMMBI U JII0/Iel, pabOTAIINX HA/l Hell, pasHble MPEACTABIEHUS O MPABUIBHOM
(opmarupoBanun.

B cepe mporpamMmmmpoBaHus He IPUHATO YKA3bIBATh KOJIere X Ha HECOOTBETCTBUE
JIeHCTBYIONIMM TpaBuyiaM (hOPMATUPOBAHUS, €CITU BBl UCIIOIb3yeTe (PYHKIIUIO aBTO-
uctpasiienust. Jlaxke cucteMbl KOHTPOJIst Bepeuii u uaetpymeHTsI diff (em. pasmen «Diff
u patch» riassr 20) He Bceraa pacosHAT TO, YTO MO-Pa3HOMY OT(HOPMATUPOBAHHBIE
JIAHHBIE UIMEIOT OTHO cofiepkanue. [[09TOMy B TaKUX PabOUNX CUTYAIUSIX CJIELYET TPH-
MEHSTH aBTOUCIPABJIEHUE B CAMOM HavaJe, JI0 TOTO KaK KO/l BIIEPBbIE TIPOBEPSIETCS CH-
CTeMOM KOHTpPOJIS Bepcuid. B KoHIle KOHIIOB, HYKHO TIepUOJIMYeCKN HacTpanBaTh Ipa-
BUJIA aBTOJIOTIOJIHEHUS — 3TO TIPUTOUTCS, €CJIA B OJHON KOMaH e He BCe MUCIPABJISIOT
(hopmaTupoBaHue 0JJMHAKOBO.

HexoTtopble g3bIKM MPOTPAMMHUPOBAHUS MOTYT CMSATYUTD TaKUe HEOPA3yMEHUS
C TIOMOIIBIO COOCTBEHHDIX TEXHIUECKUX BO3MOKHOCTeN. Tak, B Python orcrytibt He BbI-
3BIBAIOT MHOTO CIIOPOB, TIOTOMY UYTO B A3bIKE MPEYCMOTPEHO aBTO(GOpMaTUPOBAHNE
orcrynos. Jlyist si3pika Go 66l paspaboTa HHCTPyMeHT gofmt, B KOTOPOM KOJ[ TECTHPY -
€TCs TIepe/l 3aIyCKOM WJIN TIPOBEPKOI B CUCTEME KOHTPOJIS BEPCUA. ITOT MHCTPYMEHT
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(opMaTUPYyET KO/l B COOTBETCTBHUH C €INHBIMU MPABUIAMHU 1 TAKMM 06PA30M YCTPAHSIET
ITOBO/IBI JIJIS1 IIYCTSAKOBBIX CTBIYEK B KOMaH/IE.

Hecmotps Ha cyliecTBOBaHMEe TEXHUYECKUX BO3MOKHOCTEH 3aMATh KOH(JIUKT, IIPU-
BbIYHOE BaM (hopMaTHPOBaHUE KOJIa BCe PABHO PAHO UJIM II03/[HO KTO-TO PACKPUTUKYET.
Jlydrire He IPUBOJIMTE APTYMEHTHI B TI0JIb3Y COOCTBEHHON TOYKHU 3PEHUsI, TOTOMY UTO
y BAIIleTo OMMOHEHTa GY/IyT CBOM apTyMEHTBI 1 BBI Oy/IeTe TPATUTD [THU W HE/IEJU BITy-
CTY10, BMECTO TOTO YTOOBI HAIKCATh XOTh OJHY CTPOUKY komaa. O6braHO mpasuia dhop-
MaTHPOBAHUS 32/]AI0TCS AaBTOPOM MEPBOI CTPOKH Koja. ECJH ske BOSHUKAIOT MTPOGIIEMBbI,
BBl MOJKETE TIPOSIBUTH MYIPOCTH U YCTYIUTH JTUOO OTKA3aThCsA OT COBMECTHON paboThI.
[loporue unrartesy, moskaayiicra, He oTCTauBaliTe cjero cBoio paBoTy. MHaye Mbl, aB-
TOPBI KHUTH, TOYHO HE JJOCTUTHEM CBOEH 11eJIH.



lNpucBoeHne MMeH

B uHbopMaTike CyuecTByeT Be peaibHble POGIEMbL: YIIPABICHHUE KIIIEM
Y TIPUCBOEHUE NMEH.

Dur Kapiumon, npozpammucm Netscape

MHorue He 0YeHb XOPOIIIKE TPOTPAMMUCTBI He CTUIITKOM YTPY/KIAIOT cebst 1 He TPaTsAT
CBOE JIparolleHHOe BPeMsI Ha BbIYMBbIBAHUE UMEH ITepeMeHHBIX U hyHKIUH. OHM XOTAT
MOOBICTPEE TTOJYYUTh PE3YIbTAT, U HA 9TOM IIyTH UM HIYTO HE JIOJKHO TPENSATCTBOBATD.
[ToaTOMY OHU BEIGUPAIOT UM, KOTOPOE XOPOIIIO MOJAOUIET [JIsT CUTYAIUH 1 OyIeT KpaT-
KUM, HaripuMep tmp win varl. B kpaiiHem cirydae coiiieT u dings.

[pyrue y:kacaiorcst, Korja UM HY>KHO Ha3BaTh IepeMeHHyto uian ¢yskiwio. 11o nx
OIIYIIEHUSIM, IOJIKHO IPOM30UTH YTO-TO 3HAUUMOE, YTO-TO, YTO ITOBJIUSET HA BECh X0/
PasBUTHS TIPOeKTa. PellleHus MatoTest UM TSKEN0, a BRIOPaHHOE UM MOJKET U He UMETh
HUKaKuX npenmyiiects. s caemytomieit pyHkimm crieHapuii mopropsiercst. Yepes He-
CKOJIBKO [THell OKa3bIBAETCs, YTO TIEPBOE UMsI HE COBCEM Y>KUBAETCSI CO BTOPHIM, BCE HE
pa6oraer. Ho y»e 1031HO 4TO-71160 MEHSTH, IPUPaBHUBAHNE UMEH, TIO BCEil BEPOST-
HOCTH, CO3/IACT TOJILKO TPOOIEMBI.

Tex, KOTO XOTh OMHAK/BI TEP3ATHU COMHEHUSI, CTOUT JIU [IePENMEHOBAHIE TIepEMEeH-
HOIi TOTPAYEHHOTO HA 9TO BPEMEHH, TeX, KTO 3a/[aBAJICS BOIIPOCOM, CTOUT JIU MCIIOJIb-
30BaTh KPaTKUE WU COJePKaTeIbHbIE UMEHA, TeX, KTO BCTPEYAJ B UyKOM KOJie Ha-
CTOSIIUX MOHCTPOB THIA 1pszStreetNameKey, HABEPHSIKA TJIOKET MBICTb O TOM, YTO
HOAPOOHOE PACCMOTPEHUE ATOW TEeMBI TTONLIO GBI TOJBKO Ha MOJIb3Y.

NMpaBuna NpMcCBOEHUA UMEH

O,/IHa n3 HpO6JIeM NIPUCBOECHUA UMEH 3aKJ/II09a€TCA B TOM, UTO [JIAd 3TOTO aCIl€KTa Aed-
TEJIbHOCTU CYHIECTBYET MHOKECTBO ITpaBHJI. Bo mHoOrnx g3bikax IporpaMMupOBaHUA
JIeCTBYIOT COOCTBEHHDIE, )KeCTKIE U He 04eHb, cTannapTol. Kaxnasa hpupma u gaxe Kax-
Jasdd KOMaHa, 3aHuMalonasdacAa IMPpOEKTOM C OTKPBITBIM MCXO/[HBIM KOAOM, UMEET CO6—
CTBEHHOE IIpe/ICTaBJIEHE O CTPYKTYPE UMEH.

IIoka BBI e1iie He OY€Hb XOPOIIUI ITPOTPAMMHUCT, BaM CTOUT B IIEPBYIO OYepe/ib 110-
JIaraThCsl Ha TIPABUJIA SI3BIKA, C KOTOPBIM paboTaere. Ec/iv BBIMTOJHUTH TOUCK, HATPUMED,
€ IIOMOIIBIO 3AIIPOCOB haming conventions uiu style guide 1 ykazanuem IperounTaeMo-
TO BaMHU A3bIKa ITPOTrPpaMMUPOBaHNA, MOKHO ITOJTYyYNUTH HECKOJIBKO JOKYMEHTOB, KOTOPbIE



48 Yacrsb II. MporpammmpoBaTh 1 NoHUMaTb

[IOCJIy?KaT XOPOILIUM IofAcHopbeM. Jaxke KpyiHble GpeiiMBopKH, Takue kKak Ruby on
Rails u JEE wiu PHP-¢dpeiimBopku Symphony u Zend, MoryT aTh BIOXHOBEHUE JJIsT
MIOUCKA.

Kaxaprit s3Ik MMeeT CBOI CTUJIb HAalTMCAaHWS MMeH. B CBSI3M ¢ 3TUM BO3HUKAIOT /[Ba
BasKHBIX BOIIpoca: « ITo mucarh IPOIUMCHBIMU OYKBaMM, a YTO — CTPOYHBIMK?» U «B co-
CTaBHBIX UMEHaX CJI0BA Pa3/ledi0TCsa HUKHUM MOAYePKUBAHUEM WU C TTIOMOIIBIO
CamelCase?». IMeHa KOHCTAHT, K IPUMEPY, BO MHOTUX SI3bIKAX I[EJTUKOM THIITYTCST
nponucHbiMU OykBaMu. Takum 06pasoM, B 9TOM BOIIPOCE €CTh COBCEM HEMHOTO CXOJ-
CTBa U BCEOOIUX IPEAIIMCAHNA.

[Tpumepst umen B Python: module_name, package_name, ClassName, method_name,
ExceptionName, function_name, GLOBAL_VARIABLE_NAME, instance_variable_name,
function_parameter_name, local_variable_name.

VMeHa knaccoB 1 uckioueHuii nuinyres B crusie Camel Case, 1715 riio6anbHbIX epe-
MEHHBIX MCIIOJb3YIOTCS IPONUCHBIE OYKBBI, OCTAJbHBIE UMEHA TTHITYTCSI CTPOYHBIMU
OYKBaMU M Pas/eJIsSIIOTCS HUSKHUM TOAYEPKUBAHUEM.

[TpoGeMa, ¢ KOTOPOU JIO CUX TIOP CTAJIKUBAIOTCS JAsKe XOPOILIUE IIPOrPAMMUCTDL, —
9T0 0OpallleHue CO CI0KHOCOCTABHBIMK CIOBAMU, TO €CTh IIOHATHAMH, COCTOSIIIUMK U3
HECKOJIbKUX CJIOB. B aHT/IMIICKOM S3bIKe TaKue MOHSATHS MUY TCS pa3zeabHo. Ecin ente
MOJKHO BCTPETUTD IBOAKOE HanncaHue backgroundColor niau background_color 13 AByX
OT/IEJIbHBIX CJIOB, TO B cjIy4ae file name 9TO BCe He Tak YK ¥ OJHO3HAYHO: CIIOCOOBI
HancaHus getFileName 1 getFilename Bce elie GOPIOTCS 3a TOCHOACTBO C BAPUAHTAMU
pasnesbHOro Hanrcanust get_filename u get_file_name. A ecsii eCTh UCKITIOUEHUE JIJIST
filename, kak TorAa HanucaTh filePath? U kak Ha3BaTh MepeMEHHYIO, CO/IEPKANILYIO
UM TI0OMMOTO JKUBOTHOTO, favoriteAnimalname?

Ira npobiieMa CBsI3aHa C IJIABHBIM IIPABUJIOM, 110 KOTOPOMY UMeHa (DYHKIIMI 1 riepe-
MEHHBIX JIOJUKHBI COOTBETCTBOBATD MOCJIEA0BATEIBHOM cXxeMe, YTOObI MPOrPAMMUCTY
MOKHO OBLIO JIETKO MX YraZaTh M TeM CaMbIM COKOHOMUTH BpeMs. Hy»HO B 11eJ10M opu-
EHTHPOBATHCS Ha OIPEIEIEHHBIN TPUHIIKII, BCET/Ia TIOMHUTD O HEM U He YIIyOJIsThCs
B TOHKOCTH Ha3BaHUI. Mbl peKOMeH1yeM ObITh II0CIe[0BaTeIbHbIMU U PA3AeIsaTh KaK-
JI0e HOBOE CJIOBO B HazBaHMU OOJIBIIUMU OYKBaAaMU WJIM HYGKHUMU TOAYEPKIUBAHUSIMU,
TO eCThb Itucath getFileHandleForPathName uiu get_file_handle_for_path_name.

Ha Bompoc, B KakoM 4uciIe JOJKHBI CTOSITh UMeHA IEPEMEHHBIX, HET OOLIePUHSI-
ToTO OTBeTa. ECam peds ueT o mMprucBOEHNN MMEHU KOJJIEKITNY, HallpuMep MacCHUBY,
cozepxkamemy 1seta (red, green, blue, yellow), To 6osee moaxonsamum 6yaer UM BO
MHOKECTBEHHOM YHCJIe, TIOCKOJIbKY 9Ta KOJJIEKIIM COAEPKUT HECKOJIBKO OOBEKTOB.
C apyroii CTOpOHbI, YePe3 HEKOTOPOE BPEMSI YACTO MPUIETCST UCTTOTTb30BATh 3JIEMEHThI
ATOU KOJIJIEKIIMU B €IMHCTBEHHOM unce: if (isPrimaryColor(colors[$i]))... Oqunu
MIPOTPAMMUCTBI YTBEPIKIAIOT, YTO MMsI B €IHHCTBEHHOM YKCJIe TPAMMATHIeCKU OoJiee
MIPaBUJIbHO, APYTHE JKe MPEeANOYNTAIOT y3HAaBaTh HEIIOCPEACTBEHHO U3 Ha3BaHUsA, 4YTO
nepeMeHHast COJEPIKUT HECKOJIbKO 00beKToB. [TonpodyiiTe Takke PeIInTh, KaKOi Ba-
puant Bam Oivzke (MM BO3bMUTE HA BOOPY KEHUE IPUHIINIIL, AeACTBYIONIMI B KOMaH-
Jle), ¥ OCTaBalTeCh €My BEPHBI.

Kak nucarb umena (hyHKIMIT 1 IepeMEHHbBIX U KaKasl Y HUX J0JIKHA ObITh CTPYKTYPa,
HECJIOXKHO PEIIUTh Pa3 U HaBCEr/a, HO P YCJIOBUY, YTO IPEABAPUTENLHO OYAyT Haii-
JIEHBI TIPABUJIA JIJIsI KOHKPETHOTO s13bIKa. [Toa60p MOAXOAAIINX UMEH — Kyaa bosee Tpyi-
HOE J1€J10, KOTOPOMY IIPOTrPaMMUCT IIOCBAIIAET BCIO CBOIO JKU3Hb.
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CHauyana Bu3aHTUi, NOTOM
KoHcTaHTMHONOMDb, Tenepb Ctambyn

Pazmbitienust 06 uMeHax TpebyIoT BPEMEHHU, HO aTbTEPHATHBHBIE TTYTH OTHUMAIOT €T0
emte Goabiire. [110x0 Mog06paHHbIE IMEHA TIPUBOJIAT B OYAYIIEM K 3HAYUTETBHON MbIC-
JIUTETHHOM AKTUBHOCTU U TIOMCKY OMUOOK B HEMPABUIBHBIX MecTax. Bot Hauboiee
MOKasaTeJIbHbII CIydail, 0 KOTopoM pacckasano Ha noptaje The Daily WTF:

...depes HECKOJBKO CTPOK HY/KHO 3arpy3uTh mabyion mox nmeneM Interna-
tionalRefTemplate. [ HecuacTHbIi IPOrpaMMUCT | TIOTPATUIT ABAAIATH MUHYT
Ha 3HaKOMCTBO ¢ mabsonom InternationalRefTemplate, moxa #e nowsui, 4ro
peub-To uzet o mabaone InternationRefTemplate. Hu oxun u3 BapuanTOB
HeJib3s1 ObLI0 1ryTarh ¢ InternatinoalRefTemplate, B uMenu KoToporo panee
ObLIa peHaMEPEHHO AOMYIEHA OIMUOKA, TIOCKOJIBKY HEKTO 3a0I0KMPOBA
nanHbie 00 ucxoaHoM Koze InternationalRefTemplate Ha mesbie BoixoHbIE,
a Ipyromy pa3paboTUMKy IPHUILIOCH BHOCUTH U3MEHEHHMSI.

thedailywtf.com/Articles/Poke-a-Dot.aspx

Jla:ke OIBITHBIE TIPOTPAMMUCTBI PEJIKO C XOY HAXOST MOXOISIIEe UM [IEPEMEHHOM
nin pyHknmn. MHOrIa ¢ caMoro Havyajia BBIOMPAIOT He caMoe JIydliee MMsl, MTHOIZIA 110 [IPO-
IIECTBMH BPEMEHK MOTYT HOMEHATHCS XapaKTePUCTUKY WK TpeOoBaHus Koja. Bo3MOKHO,
B elapsedTimeInMinutes Tenepb 0TOOPA’KAIOTCS CEKYH/IbL, [IOCKOIbKY HYKHO ObLI0 GoJiee
nozpobHoe yrounenue. [IperMyiecTsa TOro, 4To MMEHa U3MEHEHBI, B JIOOOM CJIydae Ipe-
obJiaaioT Hazl yiiepOoM HallleMy 5T0, IPUYMHEHHBIM [IPU3HAHKEM COOCTBEHHOI OIIOKY,
MOCKOJIBKY BKJIA/[ B TJIACTUYHOCTD KOJIA, TO €CTh OOJIeTdeH e MpoIlecca H3MEHEHUH KOJia,
BCETJIa TOTO CTOUT U B JIOJITOCPOYHO ITEPCIIEKTUBE 3HAUNTEJILHO MOBBIIIAET KAYECTBO KOJIA.

YT006bI HE OTEPITH PACCYLOK U3-3a IOCTOSHHBIX [IePEMMEHOBAHNHN, B TAKUX CJIy4a-
X Ba)KHO MMETh 110J] PYKOI PeaKTOP, KOTOPbINA OyAeT aKTUBHO IIOMOTaTh BaM B 9TOM
nesie. TIpu MCTIONTb30BAHUU CPeibl paspaboTKu ¢ HGYHKIUIMU pehaKkTopuHTa (CM. TJIa-
By 20) JKU3Hb CTAHOBUTCSI HAMHOTO Jierde. Koria ectb BO3MOKHOCTb JIETKO U Ge3 1o-
CJIGI[CTBI/IfI IIepenMEeHOBBIBAThH ITIEPEMEHHDIE, CI)yHKLII/II/I " KJjIaCChbl B T'PaHUIIAX THUIIOB
JAHHBIX, TPY3 OTBETCTBEHHOCTU IIPU IIEPEUMEHOBAHUN CTAHOBUTCSA MEHDBIIIE. Eciu Bo1
HCIIOJIb3YETE CUCTEMY KOHTPOJIST Bepcrit (cM. TiiaBy 21), TO NPUHSTBIE BAMU PeIlleHUsT
He OYIyT UMETh TYOUTEBHBIX OCJIECTBUI, TIOCKOJBKY BbI CMOKETE UX TOMEHSITh, €CJIU
Ha CJIEAYIONUIA IeHb 0OHAPYIKUTE, 4YTO OHU Hed(P EKTUBHBL

B oM ciydae, ecyi MPOTPaMMUCT UCTIOJIB3YET MPOCTON PEMaKTOP U YCEePAHO pabo-
TaeT Hajl U3MEHEHUEM MMEH BPY4YHYIO, eMy HY’KHO 3aCTpaxoBaTh ceOs OT U3MEHEeHUsI
XUTPBIX UMEH, 4TO MOYKET IIPUBECTH K KaKUM-TO cO0siM. Tak eMy He IPUJETCS MHOTO
JyMaTh ¥ UCKATh, €CJIM OH paboTaeT OAuH, UK OOBSACHATD, eI padoTaeT B KOMaHe.

[Ipenympesxnaem Tex ynuTaTesiell, KOTOpbIe B 3TOM MecTe momymanu: «Kax xopoiro,
YTO MOH peIakTOp UMeeT (DYHKITUIO TOUCKA 1 3aMeHbI IaHHbIX!» [lonck 1 3ameHa man-
HBIX — 39TO UTPa C OTHEM. HpH6era$[ K 9TOMY MHCTPYMEHTY, Bbl HE MOKETEC HUYETO U3~
MEHUTD Ha TPOTSLKEHUN ocTaTKa MHs. «/la-71a, s caexy 3a aTuMy, — iymMaere Bbl. ITO
Balll€ ITPABO, HO €CJIV BB OJTHAXK/BI YCTAHOBUTE CPey pa3paboTKu ¢ PyHKIMsIMU pehak-
TOPUHTA, TO TIOWMETE, TOYEMY MbI 00 TOM TOBOPLIN.
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B yeM ke pasimure MeXKy IIPOCTBIMU IIOMCKOM U 3aMeHOH 1 (DYHKIIUSIMU [IeperMe-
HOBaHM B cpefie pa3paboTKu (4acTo HaXOAATCs B MeHIo pedaxTopunra)? Ilocaentue
IIOHUMAIOT KO/l U1 MOTYT, K IPUMEPY, OTJIMYATh UMEHA IIePEMEHHBIX OT UMeH (DYHKIIMH.
VurerpupoBanHas cpesia pazpaboTKy TakKe yCTPoeHa OBOJBHO YMHO: 3aMeHa plane
Ha jetPlane He mpuBe/eT K 3aMeHe GyHKIMU findIntersectionOfLineWithPlane Ha
findIntersectionOfLineWithjetPlane.

AnanusupyiiTe 3HaUYNUTEJNbHbIC IEPEUMEHOBAHUS, TaKue KaK IIpU peaKTOPUHTE,
1 yOeuTech, YTO yiKe HATMCAHBI IOHUT-TECTHI JUI HYKHBIX YYaCTKOB Koa (CM. TJia-
By 16). C 1omol1bio TeCTOB Bbl BCer/la CMOXKeTe IPOBEPUTH, UMEIOT JI HeyauHble 13-
MEHEHUS UMEH KaKue-Tu60 MoCae/ICTBYS, BIUSIONIE Ha paboTy KOJIa.

Pa6orast B KoMaHjIe, HY’KHO 0OCY/IUTH 3aTJIAHUPOBAHHBIE TIEPEMMEHOBAHUS C 3aUH-
TepecOBaHHBIMU KoJTeraMu. JJOBOJILHO 4acTo y KOTo-To 6osiee Gorartast haHTa3usl, 4eM
y Hac, KPOMeE TOTO, MOXKHO M36eKaTh BCeoOIell 1e30pUeHTUPOBAHHOCTH HAYTPO MOCJIE
TSKEJIO HOYM BO3HU C UMEHAMMU.

MocneacTems NpUMCBOEHUS NJIOXOr0 UMEHM

B 0gfHOM UHCTUTYTe 6MOTEXHONOrMM UMenach Tabnuua 6a3bl JaHHbIX NPOBeAEeHHbIX IKC-
nepumeHToB. OfiHa KONOHKa 3To Tabnunubl Ha3biBanach is_ill, B Hel yka3biBanoch, 3apas-
UNICA N MOAOMbITHBIV OpraHn3m 6onesHbto. [NepBoHayanbHO GbIIN 3afaaHbl CegyioLye
3HaueHuA: NULL — HeunsBecTHo, ill — 6oneH, healthy — 3popos. insa dyHKUUN unu Ko-
NOHOK Tabnuubl C Ha3BaHMAMY is_X 0ObIYHO NCMONb3YIOT 3HaueHus Tuna Boolean, To ecTb
true unu false (cm. pasgen «MNepemeHHble TMNa Boolean» fganee B aToli rnase. — lMpumeu.
asm.).

Y>ke ¢ caMoro Hayana BblbpaHHble MMeHa NPWBOAUN K MyTaHMLE U, BEPOATHEE BCErO,
BbI3bIBaNIM AanbHeNwWme 3aTPYAHEHMSA: MPU pacLUMpPeHUn cxeMbl 6a3bl AaHHbIX SKCNEpPUMEH-
TasibHble rPynMbl KNaccubuLMpoBanmcb Kak BUPTYasibHble SKCNEePUMEHTbI, Y KOTOPbIX aTpu-
6yT is_ill umen 3HaueHue parent. Mo3xe WabNOHbI SKCNEPUMEHTOB CTanu Knaccuduumpo-
BaTbCA KaK 3KCMePrMEHTDI, Y KOTopbix aTpubyT is_ill imen 3HaueHme template.

OnbITHblE COTPYAHUKM 3HANN O TAaKOM Pa3BUTMM COBBITMI 1 0CO60 He 3aaBanmncb BOMpPo-
camu. OHaKo HOBble COTPYAHVKY C BofHeHreM nucanu SQL-3anpochkl, KoTopble JOMXKHbI
ObINM NepexBaTbliBaTb IKCMEPUMEHTHI TUMa template 13 6a3bl AaHHbIX. HUrge Henb3sa 6bino
HalTV KOJNIOHKU type, KoTopas KaK pa3 npefHa3sHayanach 6bl ans 3Toi uenu. 31o yaneneHne
6bII0 HMYEM MO CPABHEHKIO C TEM, KOTOPOE BO3HMKIIO Y CNELNanucToB, KOrga OHU Halm
TUNbl 3KkcnepumeHToB B rpade is_ill. Boino 66l 6onee pasymHo npu pacwmpeHnn 6asbl o
3KCneprMeHTOB template 1 parent fo6aBUTD elle OfHY KOMOHKY 1 aTpubyT experiment_type.
Mouemy 3TO He 6blSI0 YUTEHO, HUKTO HE MOXET CKa3aTb. BO3MOXHO, HY>KHO 6bIn10 caenaTb Bce
B KpaTyuaiilume CPOoKM 1 npeablayLwmin pa3paboTumk 60sancs, uto paclumpeHue Tabnuubl npu-
BeAeT K c60AM B Mporpammax, MMeLWrx AOCTyn K 3Tol 6a3e gaHHbIX. [o3xe yxe Henb3n
6b1510 6bl NepenmeHoBaTb KOMOHKY is_ill, TockonbKy Ans 3Toro npuwnoch 66l BPyUHyto nepe-
NMCbIBaTb PAA NPOrpamMmm, UCMONb3yoLWUX 3Ty 6a3y AaHHbIX.

PenaunoHHble B/l He 06nafaloT NPOU3BOANTENBHBIMU MHCTPYMEHTaMM pedaKTOpPUH-
ra, MO3TOMY M3MeHEeHNA B CXEMEe NMPUBOAAT K U3MEHEHUAM B MPUSTOXKEHUAX, UCMOSb3Y-
lowmx 6a3y AaHHbIX. /I NO3TOMY U3MEHEHUs B CXeMy BHOCATCA elle pexe, YeM B Npo-
rpaMMHbI Kog.

WoxaHHec
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YTO AO/MKHDI YMEeTb MME€Ha

Kaxk mozobpath xopoliiee, OAXOIAIIee UM [JIsI lepeMeHHo min ¢pyHkunu? Ha npak-
THUKE OTBET HA 9TOT BOIIPOC HEYACTO YCJIBIIIUIID U OT XOPOIIUX IMporpaMmmMuctoB. Hukaxk.
HamHoro 6bicTpee, KOHEUHO, BBECTU B 000pOT temp!, tmp, X, xxx, xx1, variable, var, arr,
value, val, thing, stuff, narf, bla, number, this, that, something, whatever, dummy, one,
two, three, foo uau bar?. ¥ MHOTUX €CTh CBOIi CIIMCOK JIOGUMbBIX UMEH II€PEMEHHBIX,
WCIIOJTb3YEMBIX B CJIy4asiX, KOTZ[a HUYETO JIyUIllero B TOJIOBY He MPUXoauT. B kpyry npy-
3eil aBTOPOB PacIpoOCTPaHEHbI CIIEYIONe MeHA TIepEMEHHBIX: CMPONOTKalWsA, CanaTus-
OrypUOB, CKasKa, KypUHaAHOT a, KpOMKMUAallKa U pa3mMasHa («ITo ObLIO paHblile, TElePh
He Tak!»). VIHora ¢ mpucBoeHneM MMeH IIePeMEeHHBIM HYKHO CIIPABUTHCA OBICTPO, 10~
TOMY 4TO TpeOyeTcs clejlaTh MHOTO APYIHX BasKHBIX Belleil, KOTOPble MOIyT GbITh YIIy-
IIIEHbI, €CJIN JI0JITO YMATh TOJIbKO HaJl uMeHaMu. MoskeTe rcaTh M cMponoTKawns, ecim
BaM 3TO HYKHO ceituac >ke. Ho ipy 9TOM HEMHOTO MTOCTBIJIUTECH U TIOCJIE BBITIOJHEHUS
6oJiee BasKHBIX 3224 BCe-TaKH OCBSITUTE BPEMs lleperMeHOBaH 0. BaM MOKeT IoMOUYb
BpeMeHHOe uMs NepemeHHaaKoTopoiHeMoryMpuaymaTbeloaxoasueeUmaCeinvyachNogymato-
HagHuUMMNoOTOM — OHO TAKOE JJIMHHOE, YTO BO BPEMsI er0 Habopa BaM MOKET IIPUITHU B IO-
JIOBY 4TO-HUOY b Gosiee ymecTHOe. IIprucBanBaTh HeKaueCTBEHHbIE IMEHA HE CMEPTeIb-
Ho. CMepTeJIbHO UX He MCIPABJIATH B Oy IyILEM.

Kor/a u mocsie ZoJrux pasMblliJIeHUi Bl He MOKeTe oA06paTh HOAXOAAIIEE UMS,
3TO MOXKET CBUJIETETHCTBOBATH O TOM, UTO BbI HE COBCEM ITOHUMAETe 1eJb (DYHKIIUY NN
nepemennoil. Ecom i pyHKImy HanpammBaeTcst uMst validateFormDataAndSubmitTo-
ServerOrDisplayErrorDialog() 1 9TO UM IIPaBUJIbHO ONKCHIBAET €€, TO 9TO caMoe
nozxozsiee uMst. Bapyr Bogunkaet cutyaius, korja pynkius HeBepHa. He mbitaiitech
nozobpath 6ojiee KpacuBoe, IIPOCTOE, KPaTKoe Wik abCcTpaKTHOe MM 0e3 M3MeHEeHMsI
camoii pynkimu. Hanbosee ontuMaibHoe perierne pobjeMbl — BbIIUCATh UMSI U IIbl-
TaThC UBMEHSITD €r0 [JIMHY JI0 TeX 0P, IIOKa He cOOePeIIbes ¢ MbICJASME, YTOObI YIIyy-
Tk QyHKIMIo. Takoe yydlieHye Mpolie mapeHol perbl: QYHKIUS pas/esisseTcs Ha
HeCKOJIbKO (yHKIUIT — validateFormData(), submitFormToServer() u displayError-
Dialog().

Eciu jieHb HaGupaTh TEKCT, BAM MOJKET IIPUITU B FOJIOBY MbICJb Ha3BaTh YIIPO-
HmeHHyo QYHKINIO processFormData. B TakoM ciyyae oHa 6yaer cOnpoBOKIATHCS
KOMMEHTapUeM JJIMHHee, 4eM ee JJIMHHOE MM, KOTOPbII BKIo4as Obl B ce0s 3agauy
(yHKIIMYM U 1aHHBIE BBOJIA/BBIBOJIA. APTYMEHT «/[a, HO 5T MOTY HalMucaTh ero TOJbKO
OJIMH Pa3 M BCe» He MPUHUMAETCsI, IOCKOJIbKY 9TO 03HA4ajI0 Obl, 4YTO IPOrPAMMUCT,
YUTAIONIUI KOJI, TPU 3aIrycke (PyHKINM He MMeeT HUKaKoH nHGopMaIiu o ee mpej-
Ha3HAYeHUMU.

IToutu 80,0001 % ciryuaes temp MCIIOIB3YETCSI IJIsl TOTO, YTOOBI TIPUCBOKUTH UMSI [IEPEMEHHOM,
MHTErPUPOBAHHON B KOJI JIMIIb HA HEKOTOPOE BPeMsi. ITO IIPOUCXOUT, K TIPUMEDPY, KOT/a
HYKHO 3AMEHUTDb 3HAUEHME JIBYX TI€PEMEHHBIX — JIJIsI BDEMEHHOTO CKJIAIMPOBAHUS JAHHBIX
UCIIOJIb3Y€ETCSI TPETDSI.

foo, bar 1 baz sIBJISIFOTCSL TUMTMYHBIMU METACHHTAKCUYECKUMU IIEPEMEHHBIMU. DTO 3HAYUT, YTO
OHU CJIY’KAT XPAHIJIKIIEM JIJIsI HACTOSIIMX UMEH IIePeMEHHBIX 10100H0 Lorem ipsum, KoTo-
PbIii uctob3yeTcst no rpaduKaMi BMECTO PEAIBHOTO TEKCTA.
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3nble 6nu3HeLbl

B kope 6nora Riesenmaschine ectb dyHKUMM 06paboTaTb_3anpoc nnepepabotaTb_3a-
npoc. BeposTHO, MOXHO elle 6onblue HanopTaunTb TONbKO B ABYX MMeHaX GYHKUNIA, HO
Jax<e Ha NprMepe 3TON KOHKPETHOW CUTYaLUN MOXKHO CfieNlaTb HEKOTOpPbIe BbIBOAbI.

Bo-nepBbix, MMeHa criefyeT NuMcaTb NO-aHMMMNACKU. «Tak A MOTY Jierye pasnuyaTb,
Kakne GyHKUMM Hanrcana s, a Kakve npuHagnexat PHP», — korga-to gymana s1. «<Ho Beib
3TO U TaK BUAHO B CAMOM pefaKTope, OH MOMeYaeT UX pa3HbiMu LBeTamu». — «Hy faa,
KOHEYHO».

Bo-BTOpbIX, B JaHHOM Cilyyae B 0gHOI BceobbemnioLen GyHKUMM 06beHEHO MHOXe-
CTBO elCTBUIA, ¥ NOSTOMY OHa MIMeeT Takoe pacn/blBYaToe Ha3BaHue: 0bpaboTaTb_3anpoc.
W B-TpeTbuix, Yepes HEKOTOPOe BpeMs MOHaZobmnack elle oagHa o6beMHas GyHKUKA, KOTO-
pyto st 6bl Ha3Bana obpaboTaTb_3anpoc. [TOCKOMbKY 3TO NMSA YXKe 3aHATO, BTOPbIM pelue-
HUEM CTano HOBOEe UMs, MOXOXee Ha nepBoe. M KoHeuHo Xe, 06a MMeHN oTobpaxkaTcs
B URL-apgpecax Riesenmaschine, utobbl 06 3TOM 3Han BeCb MUp.

Kampun

YuTaTb, NOHMMATb U HEe nyTaThb

Ecm umsa tpebyer KoMMeHTapus, MOsCHAIONero, 4To nepsas 6yksa B 11T — 510 mpo-
nucHas [, a e crpounas L, uto 3a Hell cienyioT Be cTpounbix L u pumckas iudpa 11,
TO TIepeJi BaMU 11eJ10e T10J1e /71l COBepIlIeHCTBOBaHM. BbIcoka i BEpOSITHOCTD TOTO, YTO
UMl OMMYT MTPABUJIBHO, YCJBIIIAB €ro MPU 00CYKIEHIH KO/a B TIEPENoJHEHHOM Gape
WJIH BO BpeMs1 pa3roBopa 1o tesiechony B rioese? Msberaiire, B 4aCTHOCTH, OIHOOYKBEH-
HBIX UMEH IlepeMeHHbIX. EAMHCTBEHHBIMU UCKJIIOYEHUSIMU U3 ITPaBUJIa SIBJISIOTCS Bpe-
MEHHBbIE IIepeMeHHbIe integer B IIUKJIAX, TaKUe KaK i, j, k, 1 reoMeTpuyeCKre KOOp/Iau-
HATHI X, y, z. AGOPEeBUATYPBI JOMYCKAIOTCS, TOJABKO €I OHU H0Jiee NUPOKO U3BECTHBI,
4yeM UX MoJHble HauMeHoBaHus, HartpuMep URL u HTML.

EcTb 1 apyrue nckiIoueHus U3 3Toro npasuia. B caenyiomux caydasx He IIPUHSATO
KCII0JIB30BATD TTOJHYIO (hOPMY, TaK YTO MUIITUTE:

num BMeCTO numberOf;
pos BMECTO position;
len BMecTO length;
max BMECTO maximum
min BMeCTO minimum;

temp nau tmp BMecToO temporary;,

00000 O0O0

val BMecCTO value.

Coxpaiate count 10 cnt, KaKk 9TO 4aCTO BCTPEUAETCSI, — T1JI0XAsI U/I€ST: XOTh BBl U Ha-
GupaeTe MUHUMYM TEKCTa, HO IIepeCTaeTe IIOHMMATh CMBIC/. Takske He TbITaiiTech 3a-
menutb ID for the Insurance Object Type coxpaiiennem idiot!. B HekoToOpbIX mpoekTax

I TIpumep ot Topku Cusbepuo: ¢2.com/cgi-bin/wiki? BadVariableNames.
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CYIIECTBYIOT CIIUCKU MCIIOJTb3YEMBIX COKpalieHuil. YacTo monazaioTcs cCoOKpaiieHus,
KOTOpbI€ LIMPOKO M3BECTHBI B KAKOH-TO cdepe, HO He 00s13aTeIbHO — IIPOrPaMMHUCTY.
Ecsi BbI paGoTaeTe B KOMaH i€, 3apaHee HOMHTEPeCyiTech, UMEeTCs JIN OO0 DI CIIH-
COK Y HUX.

Aprym™meHT, 4acTO TPUBOAMMBII HE B MTOJTH3Y TOBOPSIIIIUX UMEH TTEPEMEHHBIX U (DYHK-
L1, — <9TO [I03BOJIIET 9KOHOMUTH BPeMsI IIpU Habope TekcTas. KoneuHo, RHC Harevyarath
ObicTpee, yeM RawHandlerContext. M1 4yeM KOpoue UMsI, TEM MeHbIIe BEPOSITHOCTbD, YTO
[IPOrpaMMHUCT cjieJiaeT B HeM oredatky. OmedaTku 00bIYHO GhICTPO 0OHAPYKUBAIOTCS,
HOCKOJIbKY OIIMOOUHBIN KO He OyeT paboTaTh, TO ECTh 9TO HE 04e€Hb IPYOble OIIUOKH.
[Ipo6JieMbl ¢ HEIIOHUMaHKUEM KOJa, BhI3BaHHbIE BBEJIEHUEM COKPALleHUM, IIPUBOISAT
K Ky/a 60Jiee cepbe3HbIM OLIMOKAM, KOTOPbIe HEJIb3sI PACIiO3HATh aBTOMATUYECKH, U Ha
ux oOHapyKeHue yXoAuT 60JIblile BpeMeH!, YeM Ha Habop AJMHHBIX MMeH. Kpome Toro,
HalTH npu HeobxomuMocTH k Ui rbs ropas/o Tsasesee, yeM mostAdorableKittenName
niii numberOfRubysInStoneCollection.

Pexomenyercst HAaliTH 30JI0TYIO CEPEMHY: XOPOIIIHME PEJAKTOPHI KOJIA MOTYT TIPEJI-
YraJIbIBaTh KOHEI] CJI0BA, €CJIU TOJIBKO BBEJIEHHOE HAYAJIO CJI0Ba O/iHO3HaYHO. OHU BbI-
[IOJIHAIOT IIOUCK B OTKPBITBIX TEKCTOBBIX IAHHDBIX I10 ITOAXOASAIIEMY CJIOBY U IIPOIOJIKAIOT
TOJIBKO YTO BBEJIEHHBIH PsIJl CAMBOJIOB, €CJIU JIaTh COOTBETCTBYIONLYI0 KOMAH/y COYeTa-
HueM KjaBuil JocTaTOYHO BBECTH, HAIIpUMED, RawH 11 HaxaTh KJaaBuiLy Escape, 4ToObI
HanucaTh RawHandlerContext. (B sa3bikax, rie crangaprom sasistercs Camel Case, MOKHO
[IPOCTO BBECTH IIPONUCHBIE OYKBBI U 3aTeM 3aIlyCTUTh aBTo3anoiHenune (tabi. 5.1),
RHC OyzeT paciio3HaBaThCsl Kak RawHandlerContext.)

Ta6nuua 5.1. Bbi30B aBTO3aMNofHEHNA UMEH B Pa3/INYHBIX PeAaKkTopax

PepakTtop CoueTaHue KnaBv

Vi Ctrl+P

Vim Ctrl+N

Emacs Esc, 3aTtem /

Eclipse Alt+/

Intellij IDEA Alt+/

TextMate Esc

RubyMine Ctrl+npo6en

UltraEdit Ctrl+npo6en

XCode ABTO3anonHeHne 6e3 HaxaTus KnasuLL

Sublime Text ABTO3anonHeHve 6e3 HaxxaTus KnasuLL, ObICTPOe aBTO3aMoNHEHNE:
Ctrl+npo6en

Jlerko 3ammoMUHAaeMble UMEHA yKe He TaK BayKHbI, €CJIU UCIIOJIb30BATh CPEy Pas-
pabOTKK MJIN OJIMH U3 [IEPEYHCAECHHBIX PEIAKTOPOB, IIOCKOJIBKY B TAKOM CJIyYae HYsKHO
JIATITb TTOMHUTD, KAK UMS HAUMHAETCS, a C OCTATIBbHBIM CIIPABUTCS ABTO3ATI0JHEHNE KO/IA.
Ho Torga BaskHa BOT kKakas /leTajib: bITAsICh UCKaTh bonusPointsMax 1o 3amnpocy
maxBonusPoints, MOJKHO c/ieaTh CBOEH TTaMITH O/I0JKEHNE U JIATh NCKOMOMY KOMIIO-
HEHTY Ha3BaHUE, [10J] KOTOPBIM ITPUBBIYHEE OCYIIECTBIISATH €T0 TIOUCK.
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Ecii mogo6paHHble UMeHa He CXO0MKH MEKIY cOO0M, MOKHO M30€KaTh Iy TaHUIIbI,
K TOMY K€ OIIMOKHU, AOIIyIIeHHbIE 110 HEBHUMATEIbHOCTH, OOHAPYKUBAIOTCsI ObICTPEE.
OTimYuTeIbHBIE YePTHI KIMEH He I0JIKHBI CKPBIBATHCS B 1€OPSIX IVIMHHBIX UMEH: setFill-
ColorForUpperPageMarginOfCoverArticle u setFillColorForLowerPageMarginOf-
CoverArticle BBIMISAAST OAMHAKOBO, €CJIM Ha HUX MEJIBKOM B3IJISIHY Th. JIyulie ObL10 ObI
J1aTh UMeHa setUpperPageMarginFillColorForCoverArticle u setLowerPageMar-
ginFillColorForCoverArticle, mockoibKy Tak Upper u Lower 6osiee 3aMeTHBL.

Nmena Hu B KOeM cirydyae He I0JDKHBI Pa3indaThCs TOJIbKO perructpoM. U pasuuia
B OIHOM-eIMHCTBEHHOI OyKBe CIUIIKOM He3HAUUTE IbHA. DTO aKTYaJIbHO €lle U TOr/a,
Korza aTa OyKBa, IIOMUMO BCErO IIPOYEro, SIBJASETCs OKOHYaHUEeM, 0003HAYAIOIIM YIC-
Jo. K npumepy, getUsername u getUsernames oueHb TIOX0XKHU, getAllUsernames MOXKET
pemuth 3ty npobiemy. Iludpsl B KOHIE UMEH [IEPEMEHHBIX CBUIETENbCTBYIOT O TOM,
YTO y aBTOpa He ObLIO MKeJaHUs XOPOLIO NoAyMarth Hax Humu. Lludpa 1 BRILIAAUT BO
MHOTUX HpU(Tax NOYTH TaK e, Kak CTpouHad |, u3-3a a10ro 06CTOATENBCTBA OJMH 13
aBTOPOB KHUTU YYTh He ITOTEPSJ PaCCyIO0K.

SICHOCTb M NIOrnKa

Xopotre nMeHa OMUCBHIBAIOT He TOJBKO opMy, HO U cofepkanne. HemoctaTouno,
HarpumMeDp, /iBe rpadbl B CTPYKType caiiTa Ha3BaTh left_column u right_column. OxHask-
JIbI KOMY-TO B TOJIOBY TIPUJIET M/l PACTIOTIOKUTH rpacdy HaBUTAIIUH HA IPYTOH CTOPO-
He. Takum o6pasom, left_column 1 right_column co3maayT npobjeMy, Korjga Kak
cnavigation_column u text_column Takas mpobiema uckitouena. (ITo kpaiineit Mmepe
IO TeX I0P, TI0Ka KOMY-HIOY /b He TIPUAET Uest PACIioiaraTh N300PakeHus B TEKCTO-
BoI1 rpade.)

Nmena pyHKIMI AOMKHBI OMMUCHIBATD, YTO 9Ta (DYHKITUS BBITTOTHSET, YeTO HE BbI-
IIOJIHAET, KaK OHa 9TO BBINIOJHAET. highlightCurrentPage() Jyulle, yeM setBack-
groundOfCurrentPageToWhite (). B mocnennem ciaydae mpujeTcss U3MEHSTD BCe CIy4an
3amycka QYHKIIUH, ecii OyIeT PEIIeHO, YTO KeJAThIi — GoJiee 3aMeTHBII (POHOBBIH 1IBET
WJIV 4TO TOJIBKO MepLiaHue MOXKET IIPUBJICYb HY)KHOE BHUMAHUE.

[TomymaiiTe, B ueM 3aKII0O9AETCS CyTh TIEPEMEHHON WM PYHKIINHU, KOTOPYIO HY K-
HO Ha3BaTh. [lepeMeHHYyT0, KOTOPast COAEPKUT UM daiiia /sl Tpe/BapuTeTbHON
HAaCTPOUWKM MPOTPAMMBI, CJIe/[yeT Ha3BaTh settingsFileName, MOCKOJBKY B 9TOM 3a-
KJII0YAETCH ee CYyTh. settingsText He OXBAThIBAET BCIO CYTh COAEPKUMOTIO, B€/lb, €CIIN
caMW JaHHbBIE COZIEP:KAT TEKCT, 9TO HEJIb3sI Ha3BaTh COIEP;KUMBIM ITEPEMEHHOM. program-
Settings Tak:ke He TepeaeT CMbBICTA, 3aJI0KEHHOTO B lepeMeHHoI. Eciin Bo3HMKa-
10T COMHEHHUS, BbiOupaiite Gosee crenudruecKue XapaKTePUCTUKN: MOKHO JaKe
B MaJIbIX (DYHKITUSX C TIOHSTHBIM KOJIOM 3HAUYEHUIO, TIOJTyYeHHOMY B pe3yJabTaTte apud-
METUYECKOTO BBIYMCJECHU, TPUCBOUTDH UMSA result, U 9TO He BBI3OBET CEPbE3HBIX
nocjeAcTBU. Bbiio Obl JTydllie Bce-TaKu AaTh IIePEMEHHO ToBopsiliee UM, HAllpH-
Mep medianValue.

Ecau nndopmariieil BaskHO paciioaraTh /s IPaBUIbHOTO 0OpalleHus ¢ IIepeMeH-
HOI, 04eHb BaxKHO, YTOOBI 9TU CBEAEHUS ObLIM OTPAKEHbI B €€ UMEHH. ITO 0COOEHHO
Ba’KHO YUUTHIBATD [UUI €IMHUL U3MEPEHUS: €CJIM Bbl Ha30BeTe IIepeMeHHy10 length_in_
mm 1 delay_seconds, BBl IlepeZiaeTe IpyromMy IIpOrPaMMUCTY, YATAIOLIEMY KO/, BaK-
HY10 WH(GOPMAITUIO, YTO He CMOT OBl C/IeJIaTh KOMMEHTAPHii, TIOCKOJIBKY €AMHUIA 13-
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MepeHMs BU/[HA HA KayKIOM yYacTKe KOJIa, TIIe UCIIOIb3yeTcs TiepeMeHHast, KOMMEeHTapuii
&Ke (HUTypHUpyeT TOJBKO TaM, TJe OHa JeKaapupyetcs. Ha mepBbiil B3I/ 3TO BBIHY-
AKJIaeT HAC YAJTMHUTH UMsI 6e3 0c000ii Ha TO HYKIBL, HO Te, KTO YKe CTAIKMBAJICS C Pas-
JIMYHBIMK eIMHAI[AMU U3MePEHUs B BebO-ausaitne (pX, em, pt), 3HaeT, CKOJIbKO CTpajia-
HUI MOTYT IPUHECTU HEJIONIOHSTHIE BEJIMUUHBI.

C 1IoMOTIIbIO YCTOBUIA, YKA3aHHBIX B IMEHU TIePEMEHHON, MOKHO BBISICHUTD U IPyTHE
JIOTIOJTHUTEJIbHBIE CBE/IEHUST B TEX CIIy4asixX, KOT/Ia BEJIMKA BEPOSITHOCTb HEMTPUSTHBIX CIOP-
npu3oB. HazBare nepemenHyio untrustedString miau text_UTF8 MOXKeT TIOKAa3aThCs
CIIUTIIKOM XJIOTIOTHOH ¥ YePecuyp cepbe3HOH Mepoil MpeIocTOpoKHOCTH. TeM He MeHee
9TO CTOMT JeJIaTh, 0COOEHHO €CJIM BbI YK€ XOTh pa3 COBEPIIAIM OIMIMOKY M3-32 HEXBATKU
artoit nadopmarun. C 0/HON CTOPOHBI, BBI BPSI/L JIN YIIYCTUTE U3 BULY KAKYIO-TO CTPOYHYIO
nepeMeHHyo ¢ cyhdurcom UTF8, ecsiu 3aHUMaeTeCh 06PabOTKOI TEKCTa B KOJAUPOBKE
UTF-8, ¢ apyroii — He HYKHO GOSITbCSI J€JIATh 9TO, €CJIU Bbl, HAIPUMED, YATAETE U KOH-
Beprupyete cTpoku B KoarpoBke [SO-8859-1 u oHOBpeMEHHO TIPOIOJIKAETE UCTIONB30-
Bathb cTpoku B KoprpoBke UTFS.

HernacHbri 3aK0H, TPUHSITHIN BO MHOTHX SI3bIKaX MTPOTPAMMUPOBAHMS, TJIACHUT, YTO
MMeHa KOHCTAHT IMITYTCs IPONUCHBIMU OyKBaMu. Jpyrast 3aKOHOMEPHOCTb, YCTaHOB-
JIeHHasl B 00bEKTHO-OPHEHTUPOBAHHBIX A3BIKAX, TJIACUT, YTO MMEHA IIePEMEHHBIX — uJie-
HOB KJIacca private, TO €CTh XapaKTEPUCTUKU 0OBEKTA, KOTOPbIE I0JKHBI OBITH CKPBITH,
HAYMHAIOTCS C HIKHETO MTO[YEPKUBAHUS, HAIPUMeED _state.

Xoportee UM TOJKHO OTANYATHCS sSICHOCTHI0. He Hy»XKHO MCITob30BaTh dog, ecaimn
XOTUTE B OTO IIepEMEHHOI COXPAHUTh UMS OIpeaeIeHHon cobaku. Y HaobopoT,
nepeMeHHas frameColor JI0JIXKHA COJIEPIKATH TOJBKO 1BeTa. Eciim Hy>XHO B aTOH
[epeMEeHHO COXPaHUThH ellle olepaluy 1 o0pasilbl, Jydlile Ha3BaTh ee frameFill.
Ho He cieyeT moBTOPATH MMEHA KJIACCOB B IEPEMEHHBIX-UJIEHAX U TeTTEPE/CETTEPE.
Ecniut BbI 3aHUMaeTeCh 00 bEKTHO-OPUEHTHPOBAHHBIM IIPOTPAMMHUPOBAHUEM U TTHIIIE-
Te KJjacc Animal, okpac He 06s13aTeIbHO 0003HaYaTh Kak animalColor, 10CTaTOYHO
Oyzer mpocTo color.

Ecin pyHKIMM B3aMMOCBSI3aHbl, 9TO J0JIKHO OBbITh IIOHSITHO 110 BO3MOKHOCTH C IIep-
BOro B3rJsgaa. Takue B3aMMOCBSI3M MOKHO IIPOJIEMOHCTPUPOBATh 6oJiee OKa3aTeNbHO
C TIOMOIIBIO PECTPYKTYPHUPOBAHNS KO/, HO IIPUCBOEHNE NUMEH MOKET IIOMOYb U 3/1ECh.
Ecau opna dyHKIIMS M0JKHA TTIEPBO BBITIOJHUTH OINPe/IeJIeHHbIe 3a[a4H, ITOCTIe Yero
TTpotiecc MOKeT MPOIOJIKATHCS, 3Ta (PYHKIINS B CBOEM MMEHH /I0JKHA HECTH TTPU3HAK
initialize wiu prepare: initializeTimer, prepareConnection.

Crenure 3a B3aMOCBSI3aHHBIMY TIepEMEHHBIMU O/lHOBpeMeHHO. Ecin ogHa niepe-
MEHHAast HOCHUT UMsI color, a IOTOM OKa3bIBAETCSI, UTO HY;KHO 0003HAYeHHE 1 J1ist (hOHO-
BOTO I[BETA, MMOSBJSIETCS UCKYIIEHNEe HAa3BaTh BTOPYIO MlepeMeHHYI0 backgroundColor
U TOKOHYKTD € 9TUM Pa3 1 HaBCeraa. ITO HEIMOCAeI0BATEIbHO U BHI3bIBAET OOJIBIIIE Iy -
TaHuIbl. JIydie nepenMeHoBaTh U MePBYIO IIEPEMEHHYIO, YTOOBI B UTOTE TIOJIYYHI0CH
textColor u backgroundColor.

IToMHUTE O BO3MOKHOM HEIIOHMMAHMK. Y BUAEB [IEPEMEHHYIO map, pa3paboTYMK He
CTaHyT pa3bUpPaThCs, HAXOAATCS TaM JAHHbIE KapT WK 9TO ACCOUUAMUEHDbLI Maccus. Be-
POSITHOCTD IIYTAHUIIBI B IAHHOM CJIy4yae BO3HUKAET U3-32 TOTO, UYTO TAaKHe MACCUBBI €CTh
B HEKOTOPBIX S3bIKAX IMPOTpaMMUpoOBaHus, HartpuMep B C++ u Java, u OHU HAa3bIBAIOTCS
map. getIP — He JyuIiee uMs st GYHKIUY ¢ 3agadeil get interesting people (mpumep
B3AT U3 UCTOPUM PA3BUTHS COIUAIBLHOU ceTu aka-aki.com).
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7 ACCOUMATBHBIE MACCHBbI

AccoUMaTMBHbIN MaccMB — 3TO METOZ YNOPSAOYEHHOrO XpaHEHMS KIIOYEBLIX C/I0B U 3Haye-
HWI, HanpumMep "name" => "UBaH MeTpos".

O6pasHOCTh MOKET 0COOEHHO JIETKO TIPUBECTH K MTyTaHUIlE U HEJOMOHUMAHUIO.
B A3bIKax IporpaMMUpOBaHUS, KaK 1 B €CTECTBEHHBIX SI3bIKAX, CYIIECTBYEeT MHOKECTBO
metadop: trees, frames, windows, Cloud, knaccol decorator u factory B 00bEKTHO-
OPUEHTUPOBAHHOM IIPOrpaMMUpPOBaHuU U MHoOToe fipyroe. Hosbie MeTadopsl cTrout
BBOJIUTDH TOJIBKO B CJIy4ae KpaiiHeit Heo6xoaumocTu. Jlaske KOria BaM MpeeIbHO SICHO,
royeMy IMOHATHSA dogsitter uau navelgazer Jiydille JPyTUX ONUCHIBAIOT Balll KJacc,
OHU MOTYT 7106aBUTH TIPOGJIEM TPOrPAMMUCTAM, YUTAIOIIMM KO/, B 0COOEHHOCTH €CJIH
3TU IPOTPAMMUCTBI — IIPEICTABUTENN IPYTOi KyJbTypbl. KpoMme TOTO, BO3HMKAET
yrpo3a BeI6Opa HAYMHAIONMMU MeTadop, 0 KOTOPBIX OHU, B TIPUHIIUATIE, MOTYT U HE
3HaTh. B TakoM ciydae onu BeIOMpaioT Metadopy, KOTOpast ISt APYTUX MPOrpaMMU-
cTOB nMeeT ocoboe 3HadYeHre. B kauecTBe mpuMepa MOXKHO Ha3BaTh visitor, facade,
observer — O0UIENIPUHSATBIE WAOIOHLL NPOEKMUPOBANUS, 3ATIPEIIEHHbBIE K HCIIOIb30-
BaHWIO B KAUECTBE UMEH TIEPEMEHHBIX M K1accoB. [Tosesno Gyner 3a61aroBpeMeHHo
OPOYECTh CIMUCOK MABJIOHOB IPOEKTUPOBAHUS XOTs ObI /ISl TOrO, YTOGBI XOTh Pas
npocMotpeTh nx nMena. Crarbs B « Bukunenun» 1o ajgpecy en.wikipedia.org/wiki/Software_
design_pattern comepskuT ux Kpatkuii 0630p.

LLIAB/TOHbI NMPOEKTUPOBAHWA
LLlabnoH npoekTnpoBaHWs — 3TO NyTb peLLeHnst NoBTopstoLwmxcs npobnem. C wabnoHoM npo-
€KTMPOBaHWSI MOXXHO CPaBHUTb BIOKMPOBAHHYIO 3aCTPOIKY B apXuTekType. 3To peLaeT npo-
6neMy, 1 Npu BbICOKON NIOTHOCTY 3aCTPOMKM OMa MONyYaloT KakoW-HWKakow caa. Ecnu
AKTUBHO HE MPUMEHATb WaboHbl NPoeKTUPOBaHWs B pa3paboTke MO, 3TO MOXeT NpuBecTu
K NpeHebpeXxeHno pacnibiBYaTbIMW MOHATUSMU M UMEHAMU, KOTOPbIE MOXHO 6b1n10 6bl nonc-
KaTb U1 06cyanTb C APYrMU MPOrpaMMUCTaMm.

Hukakunx wyTtok! Hukakoi kpyrocru!

B otauuue ot Apyrux cdep AeATeNbHOCTH Y€JI0BEKA, B IPOTPAMMUPOBAHUN OTCYT-
CTBHUE YYBCTBA IOMOPA M HEJOCTATOK OPUTHHATIBHOCTH TOJBKO CIIOCOOCTBYIOT TIPHU-
CBOCHHUIO y/TaUHbIX UMEH. Jla, nHOr/IA OYeHb X0UeTCsI Ha3BaTh nepeMeHHsble $c3po, $r2d2,
Laserpony u @verlord. Her, nryTku He OYAyT IOBOIOM JIJISI TOPAOCTH IIPH CJEAYOIIEN
CBepKe KO/, JUIITb BO3HUKHYT BOIIPOCH O TOM, YTO MOKET CKPBIBATHCS 32 TOW WU
WHOU TlepeMeHHOoi. X0pOoIIlo, ecJIv Bbl 3HaeTe, 4TO MPOhEeCCHOHANBI YACTO UCITOTb3Y-
0T UM 118n 11 0603HaYeHNA NMOHATUA internationalization, 9ToOBI COKOHOMHUTH
Mecto. Ho Bce paBHO HYKHO 3allUCBIBATH 3TO CJIOBO MOJHOCTHIO, IIOCKOJbKY HE BCE
MIPOrPpaMMHUCTBI OYAYT 3HATHh 00 3TOM. Y 6eIUTECh B TOM, UTO CBOUMU CEKPETHBIMU
CHUMBOJIAMY BbI He 00UINTE 3aKa3UNKa, [PYTUX TPOrPAMMUCTOB, HCITOJIb3YIONIIX KO,
niau uzobperartesis si3blKa porpaMMupoBatusi. HakoHell, Bce paBHO, 4TO 00 9TOM
IyMaert Jio6oit He3HaKOMBIN BaM ITPOTPAMMHUCT, HO €CJIH BAIl HAYaIbHUK WJIA KJIMEHT
HaMepPeHHO WJIN CIYYaWHO TMPOCMOTPHUT KO, 3TO MOKET CTaTh MPUYNHON UX HEl0-
BOJIBCTBA.
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118N
Yucno 18 nosieunock B cnose internationalization, notomy 4to Mexay i U n HaxoauTCs
18 6ykB.

He3abbiBaeMblii MOMEHT

®upma moero apyra 6bina naptHepom Microsoft. To ectb pakTnuueckun Microsoft ee nonHo-
CTbio duHaHcMpoBan. Tam paboTanu Hag O[HOW UTPOM, HO Y HUX ObiNK 6onblve NPobaembl
¢ DirectX, KoTopblIl B TO BpemsA TOMbKO NOABUACA. 118 OQHON KPYNHOWN UTPOBOIN APMapKn
OHW NOATOTOBUNN AEMOBEPCHIO, HE XBaTano TONIbKO YCTaHOBLUMKA. Ero oHW Hanncanu Houblo
nepep ApmMapkon (ceriyac fomkHa urpaTb My3blka, npeaseLyatoLas besy) v 3atem yexanu
TYAA y»Ke C yCTaHOBOYHbIM CD.

HauunHaeTca apmapka, 1 rpa Moero pyra — 3TO LieHTPanbHbI 3neMeHT cteHaa Microsoft.
3anyLeHHasa nrpa AomkHa AEMOHCTPUPOBATLCA Ha OFPOMHOM MATMMETPOBOM 3KpaHe Haf
CaMVM CTEHZOM.

OHWU MbITalOTCA YCTAaHOBUTB Urpy Ha kKomnbioTepax ¢ OC Microsoft, Ho... oHa He ycTaHaB-
nuBaeTcs.

Bnapeney ¢pupmbl yxxe Ha mecTe. KypaTop npoekTa oT Microsoft — Toxe. B BbicTaBou-
HOM 3ane Tonnbl nogei. TexHnyeckne cneymnanncTbl Microsoft nbitatoTcsa noMoub € ycTpa-
HeHneM npobnembl. MoxeT, BUHOBaTbI gpansepbl? Unun sBepcna OC? Hukakux nameHeHU.
OnAaTtb HUKaKkmx. OHM oTKpbIBatoT Registry c nomoLblo regedit. la, npobnema TanTca 3gech.
MepemeHHom BILL_GATES_IS_AN_******* npyicBOeHO HenpaBuibHOE 3HaYeHne B yCTa-
HOBLUMKe.

M Bce 310 Ha NATMMETPOBOM 3KpaHe B regedit. B Microsoft wyTky He oueHunn.

AHOHUMHbIG KOMMEHMamop,
c2.com/cgi/wiki?BadVariableNames

MaTtepuan, us KOToporo
AenarTcA UMeHa

He ouensb xopoiiiye mporpaMMUCTBI 1 JIOJH, /1JisI KOTOPBIX aHTJIMUCKU SI3bIK He POIHOI,
MIPUYMBIBAIOT HOBBIE CJIOBA JIJISI T€X MMOHSATHUH, KOTOPbIE Y:Ke TIOJYYUIIH OTIPe/IeIEHHOEe
Ha3BaHUeE OT OMBITHBIX IporpammuctoB. O mmmanse Baimoy, ocouBiieii okosio 350 cioB
AMEPUKAHCKOTO KECTOBOIO S3bIKa, COOOIIAETCS, YTO OHA /IS HEIIOHATHBIX €l SBJIeHUI
caMma IIpuyMajia Ha3BaHus, Takue Kak water bird wiv metal cup drink coffee. 9o npesoc-
XOJIHO 771 TuMIan3e. Ho 4esloBeKy CTOUT MOHMMATD, UTO JIJISl 9TUX MMOHSATHH eCTh yKe
YKOPEHUBIIHeCS 0003HAYEHMsI, & UMEHHO «Iebedb> U «mepmokpydickas. Ilpu moncke oT-
BeToB Ha Borpockl B Cetn (cM. r1aBy 8) TOXKe T10JIe3HO 3HATH CHEINAIbHbBIN TEPMUH IS
TOTO, YTO HYKHO HAWTH.

[ToaTomy B cireytonieM pasese Mbl TPUBOIUM HECKOJIBKO ITUPOKO UCTIOJIb3YEMBIX
3JIEMEHTOB UMEH, KOTOPbIE He TaK IMPOCTO Y3HATD C XOY WU PA3IUIUS MEKIY KOTO-
PBIME HEITPOCTO OTIPEJENUTh CAMOMY. ITO MX HEIOJIHOe coGpaHue, HO MoCJIe IpoYTe-
HUSI 9TOTO pasjiesia y Bac XoTst Obl OyIeT IpeACcTaBIeHIe O TOM, YTO IIPOUCXOIUT B TO-
JIOBE Y XOPOIIHUX POTPAMMHUCTOB B TIPOIleCCe TPUCBOEHUS UMeH. BO3MOKHO, BbI
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O6paTI/ITe ocoboe BHUMaHUE HA Te 2JIEMEHTDI HNMEH, KOTOPbI€ BCTPEYAIOTCA BaM B 4y-
JKOM KO/I€, 1 BK/IIOUNTE UX B cOOCTBEHHBII aKTUBHBII C]IOBaprIfI 3allac Jis 1porpam-
MUDPOBaHUA.

Mpoueccobl, PyHKLUNU, METOADI

OyHK1MU 06bIYHO 0003HAYAIOT KAKOe-TO JAeiicTBre. DTO A0IKHO ObITh OTPAXKEHO B UX
MMeHaXx, TO3TOMY HauMHalTe UX ¢ T1arosa. markDirty () cMoTpuTcs aydiie, yem dirty ().

DIRTY
Dirty B aaHHOM cnyyae 0603HaYaeT, YTo KakoW-TO NakeT AaHHbIX 6bifl USMEHEH U €r0 HYXXHO,
HanpuMep, coxXpaHuTb. YTobbl He 3abnoKMpPOBaTb MPOrpamMMy, BMOSHE Pa3yMHO OTIOXKUTb
npoueaypy coxpaHeHusi. Ecnu e nakeT gaHHbix 0603HauveH kak dirty, no3xe CTaHOBUTCS
M3BECTHO, YTO MMEHHO XOTENIM COXPaHUTb. ITO CBOEro poaa Metacopa, HO MPOrpaMMUCTbI
npuberatT K Hew.

0O61bEeKTHO-OpMEeHTUPOBAHHOE NPOrpaMMUpOBaHue

Bonblioe ncknoyeHre 13 3Toro Npasunia AENCTBYET AN 06BEKTHO-OPNEHTNPOBAHHOIO
nporpaMmmnpoBaHnsa. O6beKTbl COCTaBNAIT 34eCb HEKOE MPOCTPAHCTBO MMeH (CM. pa3aen
«lMpocTpaHCTBa MMeH» rMaBbl 26), B KOTOPOE BXOAAT BCe MeToAbl. [T03ToMy BO MHOTVX 06b-
€KTHO-OPUEHTUPOBAHHBIX A3blKax 3TO UMA nmeeT Bug O6bekT.caenatbl, UTo 0603HavaeT:
B MPOCTPAHCTBE NMEH (KOHTEKCTE) OObEKTa HYXKHO AeNCTBOBaTb C/IEAYIOLMM 06pa3om.
Bcerpa Hy»xHO nucatb Abbreviation.expand(), ecnu peub naet 06 o6bekTe Abbreviation,
HO HU B Koem ciydae He Abbreviation.expand_abbreviation(), nockonbky meToabl 06bekTa
JOJMKHBI UMETb HENoCpeACTBEHHOE OTHOLIEHUE K 06beKTy — elle OfHO YNOMUHAHue
Abbreviation 66110 6bl IMWHKM.

MBI COCTaBUJIM CITMCOK TJIar0JI0B, KOTOPBIE YaCcTO YIOTPEeOISIOTCS B MMeHaX (hyHK-
nnii. HekoTopele U3 3TUX T1arojioB MOTYT OBITD 3alUIIeHbl OT UCIIOJb30BaHUd B 3a-
BUCUMOCTHU OT KOHKPETHOTO sI3bIKa TIPOrpaMMUpOBaHus, Hanipumep, extract B PHP. 9to
3HAYUT, YTO TaK HEJIb34 HAa3BaTh CO6CTB€HHyIO dynakmmio. Crirucok moMoraeT HAaWTH ria-
TOJIBHYIO YaCTh UMEHU, HO PeliaeT TOJIbKO YacTh Hp06JIeMb1, Be/lb 3a [JIar0JI0M 0OBIYHO
cJIe/lyeT CyIiecTBUTeNbHOE: getQuestion. Ecomt aTo He mpuBesieT k ete 6oJb1eit myTa-
HUIlE, MOKHO TaK’Ke BCTaBUTDb U IpUJiaraTeJabHoe, Kak, HallpuMep, B getUnanswered-
Questions, U/WJH TIOCJIE CYIIECTBUTENIHHOTO BBECTH €Il OJIHO OTIPEIETSIONIEE CI0BO,
Kak B getUnansweredQuestionsList, showUnansweredQuestionsTable.

Ilouck u u3BjaeyeHue
O get.
[Tpumepsr: getParent (), getName(), getRemainingFuel().

3HaueHue IIPpOCYUTBIBAETCA, KOTI'/la 9TO H€O6XOLII/IMO, n (l)yHKI_[I/IH BbIBOJMUT €I'0 Ha
JKPpaH. B O6'beKTHO-OpI/IeHTI/IpOBaHHI)IX A3bIKaX O6HI€HI)I/IHHTO U1 THRAIICYJIAINN
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nepeMeHHbIX 06heKTa MUCATh TIEBIH PsIJI METOIOB THIIA getter, KOTOpbie TPe/o-
CTaBJISAIOT JOCTYII JIJIsI YTEHWS 9THX B IIPOTUBHOM CJIy4ae HEJOCTYITHBIX TePeMeH-
HBIX. DTH METO/bI OOBIYHO HA3BIBAIOT IO (hopMyJie getVariablenname(). B Heko-
TOPBIX A3bIKax, HanpuMep B Objective-C, npunsaro yéupats npedukc. Eciau xe
9TOTO He TPeOYIOT HY MTPAaBUJIA SI3BIKA, HU BAIIU KOJIJIETH, JIYYIIe TIPOMICHIBATH get,
MOCKOJIbKY 3TO O0Jiee KOHKPETHO.

Ecau dynkimg HaunHaeTcs ¢ get, OIBITHBIE IPOTPAMMUCTBI MOTYT U3 3TOTO 3aKJIIO-
YUTh, YTO UMEIONIUICS B BULY TIPOTIecC GY/IET BBITIOMHATHCSA OTHOCUTEIBHO OBICTPO
u Ge3 3aTpyiHeHMit. B 1aHHOM ciTydae aTo He Tak, MOCKOIbKY (BYHKINS, K TPUMEDY,
MPOCMATPUBACT B TEUCHNE MUHYTHI CETh WJIM BECh JKeCTKUA UCK. JIyurie BLIOpaTh
[JIaroJI, KOTOPBIN 6yeT 0603HauaTh 9TH BPEMEHHbIE 3aTPATH, HATPUMED: compute,
acquire, fetch, download uim retrieve. Tak MporpaMMUCThI, AKTUBU3UPYIOTHE
dbyHKIHIO, OYYT TPEAYTIPERIEHBI 06 ITOM.

[IporuBoniocTaBIeHreE MO MPU3HAKY CHHXPOHHOCTU U ACHHXPOHHOCTHU TaK:Ke UTPaeT
HEKYIO POJIb IIPH BbIGOPE MoAXosAIIero riaroyia. Eciu BrarounTs B ckpunt URL
U B KaKO¥-TO MOMEHT IT0JIy4aTh B BbIBojie AaHHBIe oT aToro URL, 6Gpaysep Gyner
HEKOTOPOE BPEMSI HAXOAUTHCS B COCTOSTHIM Oe3eiicTBHs. 3/1ech peub ueT 06 acuH-
XPOHHOII orteparu. [J1aros request 9acTo CJIy;KHUT TOKa3aTeieM TOTO, UTO B TAHHOM
GbyHKIIMY 3a0KeHa aCHHXPOHHAS OTepaIis. get HUKOT/a He 0603HAYAET acHH-
XPOHHYIO OTIEpAIlio, request — OYEHb YacTO, query MOXeT 00603HaYaTh 06a BUIA
oTepaIuii.

O find, search.
ITpumepsr: string.find B Python, array_search B PHP.

find oCyIIecTBIISIET TOMCK BHYTPY KOJIJIEKIINY (JJaHHBIE B KATAJIOTe, 3JIEMEHT B CITU-
CKe, UTOJIKA B CTOTe ceHa). Pe3ysbraTom 0OBIYHO CJLY7KUAT BBIBOJI MECTOIIOJIOKEHUA
HMCKOMOTO 00BbEKTa B KOJIJIEKITMU WJIM 0COO0TO 3HAaYeH NS, Hampumep null, nil, o, -1,
B CJIy4ae, ecju 00BEeKT He HalleH. HexoTropsie mporpaMMUCTbI MOTYT TIOMTBITATHCS
HUCII0JIb30BaTh seek BMeCTO find. seek UCIIOJb3yETCS A APYTUX 1eJieit, oHa oT-
KJIAJIbIBAET OTlepaIy YTEHWST NN 3aIMCH, BBITTOJHIEMbIe YUTATOTIEH /TTUTITYITeN
TOJIOBKOH Ha JIPDYTOM y4YacTKe TIOTOKA /IAHHBIX.

Jlpyroii riiaroJ, search, Takke MOKET BbI3BaTh IpobJieMbl HoHMMaHus: search a bag
03HAuYaeT «IMOMCKATh BHYTPU CYMKHU», & HE «UCKaTh cyMKy». [Ipu ncnonpzoBannmn
search B nMeHax QYHKIUN Helb3s A00ABJIATh B HETO NCKOMBII 0OBEKT, a HY/KHO
OIIpeIeTUTh MECTO, T/l JOJKEH MMPOU3BOUTHCS TTOUCK: searchFolder UITET He cam
KaTaJor, a BHYMPU Hez0.

O include.
ITpumep: Server Side Includes (Web).
3HaueHue, 0COGEHHO YaCTO BCTPEYAOIeecs MPU KOMITUIISIIIMY B TAKUX SI3bIKAX,
kak C, unu Gosee crapoii cepepuoii Be6-rexnonoruu Server Side Includes: gan-

HBIE JIOJIKHBI GBITH BCTPOEHBI Ha MECTO KOMaH/Iibl Include 10 UX AanbHelinieil 06-
paboTKL.

include MOKeT OBITb YaCTbIO UIMEHU (bYHKI_[I/II/I, €CJIM Bbl XOTHUTE 9THUM II0OKa3aTb, YTO
YUTAIOTCA U BCTPAMBAIOTCA APYyTrre€ NCTOYHUKHN JITaHHBIX, HO Yallle include gaBJigercsa
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4aCThIO UMEHM IlepeMeHHoit Tuia boolean, Takoil kak includeOldData, KoTopas II0-
Ka3bIBaeT, BKJIIOYATh WIH HE BKJIIOYATD OTPeIeIeHHbIe ICTOYHUKH JIAHHBIX B 06pa-
GOTKY.

O scan.
[Tpumep: scandir B PHP.

Ot byHKIUYN, UMEIOIIEN B UMEHU Scan, CTOUT OKU/IATh, 4TO OHA He Oy/IeT BBIBOUTD
mepBble MOMABIIUECS el O/l PYKY HOAXO/SIIIE TaHHbIe, a OyeT TPOCMATPUBATh
TabIUIBI MJIU SKECTKUE JUCKU TTOJHOCTBIO U TOJBKO 3aTeM IPENOCTABJIATD BbIBO/I
naHHbIX. [laxe eciiu ellle He U3BECTHO TOYHO, YTO HY’KHO MCKaTh, Scan MOXKET CTaTh
XOPOIIKM perenueM npobsembl. B To Bpemst Kak JApyroii MOMCKOBbIN T1aroJ1, HAPH-
Mmep find uam search, 03HaYaeT, 4TO B IEJIOM MBI IIPOCTO OBICTPO IPOCMATPUBAEM
KaKON-TO MUH/IEKC, TO SCan TOBOPUT: OCYIIECTBJISIETCSI TIOMCK YeTr0-TO BaXKHOTO U 3TO
MOJKET IIPOLOJIKATHCA JOJITO.

BoiBoj

O dump.
[Ipumepst: var_dump B PHP, dumpAccountData.
CobpaHHBIN 0OBEKT CTAHET MO KpallHel Mepe 6oJiee TIOHSITEH TIPU MCHOIb30BAaHUN
dump, HO OyZIET HE COBCEM KPACUBO BBIBOJUTHCS Ha 9KPaH, OOBIYHO TOJBKO JIJIST OT-
JIQJIKW, HO HUKAK He 7T KOHEYHOTO MTOJIb30BATEJIS.

O render.
[Tpumepsr: renderFrame, rie moj Frame UMeeTCsl B BUIY OT/AEIbHOE U300pasKeHUE,
renderHTML (B TpoTHBOBEC parseHTML).
Hekoe npeoGpasoBanue JaHHBIX, TTPeABAPUTENbHAsT 00paboTKa, KoTopast objaerdaer
UX JaybHeliIee NConb30Banue (Hampumep, oabmu ). Il pumepsr: 06beKT Gasbl 1aH-
HbIxX (popmartupyetcs B Buse HTML-koza, mporpamma ray tracing BbiiesisieT HEKoe
nsobpaxenvie u3 fanubix 3D. render WHOTA OTIMYAETCSA GOJIBIION AT TETBHOCTHIO
(BaM MOXKET XBATUTH BPEMEHH, YTOOBI IPUHECTH U BBITIUTH KO(DE).

Q show u hide.
[Tpumepnl: showTooltip, hideTooltip.

Omnepanusi show IPUMEHSIETCS B CITYJasTX, TPOTUBOTIOJOKHBIX TEM, B KOTOPBIX MTPU-
MenseTcst hide. Ecau ske HeT BapuaHToB ¢ hide, To syulie ncrnoab3oBarh display.

Oo0beauHeHue
QO join, merge.
[Ipumep: array_merge() B PHP.

C IIOMOIIbIO join nJjIn merge HECKOJIBKO qacTei JTaHHBIX O6'beI[I/IH§IIOTC$[ B €/IMHOE
I€JI0E. merge IMOCJYKUT 60J1e€ ONTUMATBLHBIM BapuaHTOM, ITOCKOJIbKY JIJIA join cy-
MECTBYET MHOTO IPaBUJI, TPOAUKTOBAHHBIX KOHTEKCTOM: B paMKaX 6a3 JAHHBIX 3TO
03HAYa€T, YTO PE3YJIbTAThI U3 IBYX Ta6JII/H_[ BBIBOJATCA BMECTE Ha OCHOBAaHNHN HEKOE-
TO CXOACTBa. Maccusnt MOTYyT O6'b€[[I/IHHTbCH TaKXe C IIOMOIIIbIO join, HO [JIA 60J1b-
MMWHCTBA A3bIKOB 9TO O3HAYAET, YTO OHU, K TIPUMEPY, BbIBOJATCI B OI[HOﬁ CTPOKe,
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P 9TOM 000Cc00IsISACh 3aAThIMU. Node_is BKJI04aeT B cebst pyHKIMIO Path. join(),
KOTOpast yMeJsio 00beIUHAET HECKOJIBKO YYaCTKOB IIOTOKOB JaHHBIX B HOBOM IIOTOKE
JaHHBIX U yAa/lseT IPU 5TOM He UMeIOIIe CMbICJIa 3aIlCH; 0s . path.join B Python
paboTaeT aHAJIOrMYHBIM 0OPa30M. merge IIOAPAa3yMEBAET, YTO BBIBOJ, [IOJIyYEHHbII
OT omepaiuu, OyeT UMeTh TOT JKe THUIL, YTO U JaHHbIEe BBOJA.

O append, concatenate.
ITpumepsr: append B Python, concat B JavaScript.

ITpukperuisier oAuH 0OBEKT K KOHILY APYTOT0, HATPUMEP OIHY CTPOKY K KOHITY IPYTrOi
WJu oJIuH (haiisl K KOHITY /ipyroro. Eciim mpuKpenuTh HOBYIO YacTh TAHHBIX B HAYaJIE,
a He B KOHIIE, TO B X071 uzieT prepend. DyHKIwms concatenate, 4acTo coKpaiiaeMasi 0
concat, uMeeT moxosxee JelicTeue. Mcmnonb3oBanne append 0OBIYHO 00YCIOBIEHO
paboTOoIi ¢ KosLeKuuell, K KOTOpoil He0OXOAUMO [IPUKPENUTh HeKuil 00bekT. Tak, Ha-
npuMep, 3Ty (GYHKIINIO MPUHATO UCIIOJIb30BaTh B jQuery. concatenate B 1eJI0M
MIPUKPEIISIET OJ[HY KOJUIEKIIUIO K JIPYTOU U TaKUM 00Pa30M CIIy;KUT 0COO0U pasHO-
BUIHOCTBIO combine. IIpu BoIGOpE (byHKIMK OyAET MOJE3HO OTBETUTH HAa BOIPOC,
JOJDKHA i QYHKIMST paboTaTh KaK HEKas MaTeMaTHYeCcKast OlepaIlisl U BBIBOJKUTH
JIaHHbIe, He U3MEHSIS IPH 3TOM caMu ortepanuu: pacuet 2 + 3 = 5 ocrasJsier 2 u 3 6e3
U3MeHeHUN. Append U3MEHSIET TIEPBYIO YaCTh ONEPAIAU: TOCPEICTBOM 00 bEIMHEHS
stringAu stringB MbI ITOJIy4aeM yAJINHEHHYIO CTPOKY stringA. concatenate mooacem
U3MEHUTD stringA, HO He CTOUT 3TOTO JieaTh. HacTo 13-3a 3TOTO TMOIyJIaeTCs abco-
JIIOTHO HOBad stringC.

KONNEKUMN
Konnekumst — 3To 0606LuatoLLee NOHATUE ANS CTPYKTYP AaHHbIX, B KOTOPbIE BXOAAT 3/1EMEH-
Tbl OAHMX M TEX Xe KNACCOB AaHHbIX, HAaNpUMep MacCUBbI, CMIUCKK, KapTbl, CIOBapW, XeLl-
Tabnuupl.

O combine.
[Ipumepni: combine_arrays, combine_tables.

Ouenp Pa3MbBITOE TTIOHATHE, KOTOPOMY MHOT/IAa HeﬁCTBHTeHbHO HYKHO OBITH TAKAM
Pa3MBITBIM. combine O6’b€lII/IHHeT JBa 6osee 00BbEKTA B O/IVH 1 9aCTO UCIIOJIb3YETCA,
€CJIN CIIMCKU, MaCCUBDBI UJIN IPYTHEC CO6paHI/IH JTaHHBIX JOJIXKHBI OBITH CB€/ICHbI B HE-
4TO €J1MHOE. CaMuM TTOHATHEM He BbI/IBUTAIOTCA Tp€6OBaHI/IH K TOMY, KaK UMEHHO
9TO CBeJICHME JTOIYKHO ITPOUCXO/TUTD. HaHpI/IMep, MOJKHO HaITMCaTb (l)yHKLII/HO, KOTO-
pada O6BEZII/IHH6T JIBa MaCCHBa B OJJMH. Ecmu B maccuBe A ecTb JJIEMEHT, KOTOprIL/,I
BCTpEYa€eTCA N B MaCCUBE B, y6paTb 9Ty KOIINIO 6BL10 OBI BIIOJTHE Pa3syMHO B 3aBUCU-
MOCTH OT 00JIaCTH MCIIOJAb30BaHUs 9TUX MACCUBOB. Takue lleflCTBPIH MOT'yT OBITH
3a/[aHbI C IIOMOIIBIO CJIEAYIOIIETO ITapaMeTpa:

function combine_arrays (var a, var b, var strip_duplicates) {

}

Boiee yskocenuaansupoBaHHbIMK Pa3HOBUIHOCTSME, KOTOPbIE MOTYT HEKUM 00-
Pa30OM OIIKCHIBATD XaPAaKTEPUCTUKU OPTAaHU3AIIMA KOMOMHUPYEMBIX JAHHBIX, SBJISIOTCS
splice u concatenate.
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JlJ1st IPOCTHIX MACCUBOB, CO3JAHHBIX BAMU CAMOCTOSITEJIBHO, PEAKO LEIeCO00PasHO
ncath (PyHKIIAIO TAKOTO POJIA, TOCKOJIBKY BCE IMMPOKO MCIIOIb3yeMbIe SI3bIKU ITPOrPaM-
MUPOBaHU 061aaI0T (PYHKITMSIMU CTUSTHUS MACCUBOB 1 COPTUPOBKH LyOJUKaTOB. By-
JIy4M YYEHbIM, BbI MOKETE, K IIPUMEPY, OObEJUHUTD ABe Oa3bl JaHHBIX TeHOMA Pa3jIny-
HBIX OPraHU3MOB U TeHbI, IPUCYTCTBYIOIINE B 00enX 6a3ax JaHHbIX, O0bEIUHUTD B OLHY
3aIUCh, TOCKOJIBKY 3TO MOXKET TTOCTYKUTD IEHHOM IOTIOTHUTETBHON MH(pOPMAITUen /s
BalllUX I10JIb30BaTeeil. B aToM ciyuae MOKHO ObLI0 Obl HazBaTh MYHKIIMIO HE strip_
duplicates, a, ckaxxeM, combine_matching_genes.

Pa3saenenue

O split.
[Ipumepsr: split B Perl u Python.

Ienut o6beKThl Ha HECKOJIBKO YacTeil, 0OBIYHO 9TO pas/esieHne 3HaYeHU il O/[HOT
CTPOKH € IOMOIIBIO 3AATHIX (MU JPYTUX pas/euTeqbHbIX 3HakoB). Oneparus,
MTPOTUBOTIOJIOXKHAS TIO IEUCTBUIO join.

O slice, splice
IIpumepsr: slice B Python, splice 8 JavaScript, PHP u Perl.

Ob6e omepalinu MO3BOJSIOT BBIUJIEHUTD O/[HY YaCTh KOJUIEKI[MH, HATIPUMED, U3 MACCUBA.
B BbIBO/IE BCeria oToGpaskaeTcst Ui pparmMenT. [Tpu 5ToM BayKHO yIUTBIBATD, HE PO-
TIAJT JIX TETEPh ATOT (PParMEeHT B UCXOTHON KOJUIEKIIUUA — TaKOW BapUAHT OTIEPAIAN
HasbiBaeTcst splice. B xoze paboThI 9Ta Olepaliist MOKET 3a0JHSITh IIPOOETbI HOBBIMI
3JIeMeHTaMH, KaK 3TO IIPOMCXOIUT B ITpoliecce niemenus kanatos. VcriosbzoBanue slice
uim splice B uMeHaX (DYHKITUH TOMOTAET [PYTUM IIPOTPAMMUCTAM, YATAIONINM KO/,
BCeT/Ia TPUJIEPKUBATHCS BBIGPAHHOTO UMeHH. B citydae coMmuenuii 06bIdHO mprberaroT
K TTOMOIIT GUOIMOTEKH CTAHAAPTA UCTIOJIB3YEMOTO SI3bIKA IPOTPAMMUPOBAHVIS.

IIpeoOpasoBanue

Q parse.
[Tpumepsr: parse_url B PHP, JSON.parse B JavaScript.

[To cytu, aTh omeparuu cay:kaT i HapcuHra TpaMMatuku. B JavaScript JSON.
parse u3 ctpoku B popmate JSON coszmaer HoBbiit 00bekT. B PHP parse_url mo-
ruyHo pasjesseT URL Ha KOMIIOHEHTBI ¥ BBIBOJIUT MACcCHUB C 3JIeMEHTaMU, TAKUMHU
Kak [path], [query] wau [port]. HTML-mapcepsi mpeobpasyioT cTpoky dhopmara
HTML B DOM-ysen. Onepaiiuu, abCoTIOTHO TIPOTUBOIOJIOKHOI parse, He CylIe-
CTBYET; B 3aBUCUMOCTH OT 0COGEHHOCTEH MpeodpasoBaHHbIE JaHHBIE MOKHO OITH-
caTh ¢ MIOMOIIBIO render, serialize wiu toSomething (cM. nasee).

DOM (DOCUMENT OBJECT MODEL)
DOM — 370 uHTepdelic, obecneunBaoLmii NONbL30BaATENO AOCTYN K CTPYKTYPUPOBaHHbLIM
AaHHbIM B AokyMeHTax popmaTtoB HTML n XML. Ucnonb3ys ero, Mbl paboTaeM He C TEKCTO-
BOW Kallei, a co CTPYKTypoW aepeBa. Bce aepeBo npeacTaBnsieT coboii y3en AoKYMEHTa,
anemeHT HTML Tvna <p> npeacTaBneH B BUAE Y3/1a 3N1eMEHTa, a ero Coaep>XXmMoe — B BUae
y3na TekcTa.
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O serialize.
[Tpumepsr: serialize n unserialize B PHP.

Cepuauzanus co3aer u3 00beKTOB OHY CTPYKTYPY, KOTOPYIO, K TPUMEPY, MOXKHO
BIucaTh B TeKCTOBBIN (ailin. [Tomumo serialize, 3TOT 1poliecc MOKET Ha3bIBATLCS
Takke stringify (Hampumep, JSON. stringify B JavaScript). IIpu nprucBoennu nmen
co6CTBEHHBIM (DYHKIUSAM serialize siBjsieTcst HaunboJiee IUPOKO MCIIOIb3YEMBIM
nouaTreM. [IporuBononosknas hyHKIMS Ha3biBaeTcs deserialize nim unserialize.
B Python sta nmapa ¢yskunit HaseiBaeTcs pickle («oMemarh» ) 1 unpickle, B Perl —
freeze 1 thaw.

O toSomething.

[Tpumepsr: toHTML, toJPG, toString.

[ITupoxo ncnomp3yemMoe cokpatieHue /iid convertToSomething.
Q 1invert, reverse.

[Tpumepsr: reverseSortDirection, invertColors.

reverse U3MEHSIET OYEPEIHOCTH AEHCTBII Ha IPOTUBOIOJIOKHYIO. invert mpeos-
pasyeT MOJIOXNTeTbHbIe 3HAYeHNS B OTPUIIATETbHbIE, CBETJIbIE CEPbIe TOHA — B TEM-
HbIe, CHHUM 1[BET — B JKEJITBIN.

Hayvaso u npekpaiieHue paGoTs

QO start-stop, begin-end, open-close.

Yo kacaetcst aTuX HYHKITHIA, 3/1€Ch CTOUT MOJATAThCS HA MPABIJIA TTAPHOTO KOMOH-
HupoBanus. He ciexyer ncnosib3oBath beginTransaction B mape ¢ closeTransaction
uI openFile B mape ¢ destroyFile. B mpotuBHOM ciiydae 60Jjiee OIBITHBIE IIPO-
rPaMMUCTBI OYIyT YUTATh Bally paboTy Kak MPeoKeHne, KOTOpoe HAaYaaoch 3a
3/lpaBue, a 3aKOHYUJIOCH 32 YIIOKOH.

O pause, stop, exit.
[Ipumepsr: pauseMovie, stopListening, exitState.

CambIMu OTHO3HAYHBIMI UMEHAMH B JIAHHOM CJTydae SIBJISTIOTCS stop U exit. pause
WCTIOTb3YETCSI TOT/IA, KOT/Ia €CTh BO3MOXKHOCTH UCITOIB30BaTh resume. Takke B CIIy-
yae paboThI € IIPOLIECCAMH, CBA3AHHBIMU C HAIIUM BOCIIPUSATUEM, MbI MOKEM UCIIOJIb-
30BaTh Mapy pause-play.

O destruct, destroy, kill.
IIpumepsr: destruct u session_destroy B PHP, kill B KomMaH/IHOI CTPOKe.

DyHKIINK yAAJTEHNUST OTIUYAIOTCS CTETIEHBIO CBOEH «KeCTOKOCTH». destruct ciy-
JKUT aHTOHMMOM (QYHKIIMK construct U mMeeT cOGCTBEHHbBIE TIPaBUJIA: CHaYajIa
paspylIaercs Kphbllia, I0TOM ¢acajl, a 3aTeM BCe 9T0 yOUPaeTcs BHU3 B OIIPeJe/IeH-
HoM riopsiike. DyHKIUS destroy TakKe BBIIIOJHSAETCS B ONIPeIeJIEHHOM TOCIe0-
BaTeTbHOCTHU. Bo riaBe atux hyHKmuii cront kill, KOTOpas MpUMeHSIETCST TOJTBKO
B UCKJIOUUTENBHBIX OOCTOSTENBCTBAX, B TOM CJIyYae eCJiu Apyrue (GyHKIINN HUKaK
He MOTYT TTIOMOYb.
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Ouncrtka u nepemMelneHne

©)

flush.
[Tpumep: flushCache iepenucpIBaeT TaHHbIE K3IIA HA JTUCK.

Hexue nannbie te-to (00bIYHO B Oyghepe 6b1600a) Ha HEKOTOPOE BPeMsI OBLIN CO-
XpaHeHbl, a cefiuac MX U3 HTOr0 BPEMEHHOTO XPaHWMJIUIIA U3BJIEKAIOT 1 0OpabaThiBa-
0T, TO €CTh, K IPUMEPY, OHM 3aIMCHIBAIOTCSA HA KECTKHMIA ANCK MJIM BBIBOJAATCS Ha
JMCTIIIER. DTO CITYKHUT YACTHIO MEPHI ONTUMM3AIAN: ECTh HEKast I0POTOCTOSATIAS OTle-
parys, HapUMeP 3aMICh Ha JKECTKUH ANCK, KOTOPYIO HY/KHO OTJIOMKHTD JI0 JIYUIIUX
BpEMEH, KOT/Ia OHa AeHCTBUTENbHO cebs onmpaBaaet. HempocTaTkoM mpy TakoM Mo-
JIOKEHUU JIENT ABSETCS HEBO3MOKHOCTD COXPAHUTD AaHHBIE: €CJIH TIE€PE]] BBITOTHE-
HueM flush TPOM3OHAET OTKITIOUEHHE HIEKTPUIECTBA, BCE JAHHbBIE OYIyT IIOTEPSHDL.

clear, purge.
[Ipumepni: purgeTempTables, clearFilters.

[TpoMCXONUT OYKMCTKA HEKOETO XPaHUIIUIINA, CKaskeM Oydepa miu kamma. B orinune
ot flush, clear He mozipasyMeBaeT AaibHEN e 06pabOTKI COAEPKUMOTO ATOTO Xpa-
HuUIIA. flush OTIIPABJIIET CTAPOE CTEKJIO U3 JI0OMa Ha mepepaboTKy, TOMETIast €ro
B COOTBETCTBYIONNI KOHTEHHED JIJIs1 OTXO/I0B, a clear IPOCTO-HAIIPOCTO OCTABUT 3TO
CTEKJIO Ha JIECTHUYHOM MIOIMAKE — TJIABHOE, YTO MECTO OCBOGOIUIOCE. purge JIeii-
CTBYET ellle peluTesbHee, 4eM clear, U Iocjie Hee OCTAIOTCA CJIeIbl HeXKeJaHHOTO
COJIEPKUMOTO.

cleanup.
[Tpumep: cleanupTempFiles.

HeSaBepH_IeHHbIe IIPOIECCHI UJIN MIPOLECCHI B PEKUME OKHNTAHUA IPUHYAUTEIBHO
3aBepHIaroTCA — CBO6OI[HIJI€ HUTHU 3aBA3BIBAIOTCA B Y3JIbI.

collapse, compact.
[Tpumepsr: collapseNavigation, compactDatabase.

To, 4TO MOKET 3aHATHh MHOT'O MecTa, o0beunseTcsa. 4acTo 9To CBI3aHO ¢ BIIOJIHE
00BACHUMBIMU 06CTOSITEIbCTBAMU, HAIPUMED B ciiydae ¢ collapseNavigation,
oJHaKo nHoTAA 6e3 6osee abCTPaKTHOTO 00bsICHEHUSI He 000MTHCH: collapseEmpty-
Tags MeHsieT <foo></foo> Ha </foo>. Eciim MbI BcTpeuaemcsi ¢ collapse, TO 4acTo
MOJKHO BCTPETUTBLCS U C COOTBETCTBYIONIEN el DyHKI[Mel, HauMHAIOIIecs ¢ Ta-
pameTpa expand 1 0TOOpasKaoIei COBMEIeHHbIE JaHHbIE B BhIBOJE. [1aros compact,
B CBOIO 0uYepelb, 03HaYaeT, 4T 00beAMHEHNE JaHHbIX, [10 BCeil BEPOSTHOCTH, He-
obpatuMo (ecjiu, HapuMep, B HEKOEM CITUCKE YAAISIOTCS BCe 9JIEMEHTBI CO 3Ha-
yerneM NULL).

move.

[Tpumep: move_uploaded_file B PHP.

OcHOBHOE BHUMAaHME 3/IeCh PEKO YAEISETCS ABMKEHUSIM, BUAMMBIM HEBOOPY KEH-
HOMY Ta3y (3a UCKJII0YeHNeM MCIIOIb30BaHus (GyHKIMN B urpax). Kak mpasuio,
move OTMCBIBAET MPOIIECC TIEPEMEIEHNs], HaPUMeED, KOT/a JaHHbIe U3 OJHOTO KC-
TOYHHUKA IEPEMEIIAIOTCS B IPYTOH 1 COXPAHSIIOTCS B HeM. B crapoM MecTe XpaHeHus
UX HAWTH HEJIb3sT, MHAYE ATO YKE Copy.
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O tidy, pretty, beautify.
[Tpumepsr: tidyHTML, prettyPrint, beautifyJSON.

3nech rojipazyMeBaeTcs MpuBeeHUE TAHHBIX B TOPSIOK B MIJIAHE UX BU3YAJTU3AIUH,
a He B IJIaHe yIIpaBJeHus pecypcaMi. Jlammbie 06pabaThIBAIOTCA IS JalbHeHIIero
HOPMaJIbHOTO BOCIIPHUATHS YeJ0BEKOM, HAIIPUMED, B TEKCT H0OaBsieTcs: 6oJbiie
pobesIoB, OTCTYIIOB U HHTEPBAIOB, 60JIee TOTO, YaCTO OHU BCTABJISIOTCSA aBTOMATH-
yecku. Ecim Hy>KHO TPUMEHUTH TPOTUBOMOIOXKHYIO (DYHKITUIO B TEJISTX 9KOHOMUU
MecTa M BpeMeHH, He0OXOAUMOro sk 0TOOpasKeHUsI JAHHBIX, MCIOAb3yeTCs minify
i uglify.

IIpeBpaTuTh BpEMEHHOE B IOJITOBEYHOE

QO save, store, write.
[Ipumepnr: saveToTempFile, storeResult, writeToSocket.

save u store 3aKpPEIVIAIOT JaHHbIE B HepeMeHHOﬁ NJIN JOJITOBEYHOM XPaHUJINIIE
(IOATOBEYHO OHO TI0 KPpaiHeH Mepe /10 TeX MOP, TTOKa Ha HETO CIYYaliHO He MTPOThEeT-
s Yail U3 KPY;KKU WJIH €TO He KOCHYTCS HECKOIBKO MOIIHBIX MAarHUTOB). write Tak-
JKe MOJIPasyMeBaET, UTO JIAHHBIE 3aIUCHIBAOTCS B KAHAJI TIEPEIaui JaHHbBIX 0e3 esTH
uX r71e-1100 COXPaHUTb.

O commit.
[Ipumepsnt: commitAllTransactions, commitNewItems.

commit IpUMeHseTCs TOTAa, KOr/la IPOU3BOAATCSA HEKUE TPAH3aKIIUU, TO €CTh BbI-
noJiHsieTcst c6op MPOM3BEAEHHBIX M3MEHEHUI U OHU 3aMuchiBatoTcs BMecre. I1o-
CKOJIBKY 9TOT TJIaroJi ncrosbayetrcss B SQL B kauecTBe KOMaH/IbI, OH TIJIOTHO B3an-
MozielicTBYeT ¢ GaHKaMU JaHHbIX.

O bake.
[Tpumep: bakeDetectedFrames.

Hamuue bake B uMeHM (DYHKITUY TOBOPUT TTPOTPAMMUCTY, YUTATOMIEMY KO/, O TOM,
YTO MPOIECC MOKET JTUTHCS GOJIBIIE, 4eM TIAHUPOBATIOCH, U TIPU 9TOM K KOJLy TIPH-
GaBIIAIOTCST OOBEKTDI, KOTOPBIE BIIOCIECTBIH HEIb3st OyaeT usmenuth, Harpumep,
B pefakTope Buaeo(haisioB MOKHO HAJIOKUTH HA N300pasKeHIe CyOTHTPBI OTAETbHBIM
CJIOEM, UTO JIJTUTCS IOBOJBHO JI0JITO. bake «BramBaeT» nx Ha Beka. Takum o6pasom,
B IJAHHOM CJTy4ae r’HOKOCTHIO TPeHeOPeraT paau OICTPOTHI MPOTIECCa.

Her, noxo:xaute! Bepuure Bce Kak 6bL10!

O undo.
[Ipumep: undoMove.

Haubosiee oueBUAHBIN BapUAHT UMEHN A1 GYHKIUH, OTMEHSIOMINX HeKIe TIOHIT-
Hble IefcTBUA. 32 undo JIOJKEH CJIeZI0BATH TJ1aT0JI, HO HA B KOEM CJIyYae He Ha3BaHUs
CTPYKTYP /MIaHHBIX (Hanpumep, undoData, undoTree), 4TO YaCTO BCTPEUYAETCS B He-
Ka4eCTBEHHOM Kozie. Y MHOTUX IIPOrPAMMUCTOB JIIOOUMBIM CII0COO0M 00pasoBaHus
HOBBIX TJIAr0JI0B, 0603HaYa0MKX (GYHKIIMH, CAYKUT J0OaBIeHIIe IPUCTABKA un-
K Y>K€ UCITOJTb3YEMOMY TJIaroJry: unDelete. ITO 4aCTO IPUMEHSIETCS K TJIAT0JIaM, YKe
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0O3HaYyaloIluM O6paTI/IMOCTb HEKOero JielcTBUsA: unRevert. MyHKIKUEN, TIPOTHBOIIO-
JIOKHOM undo TI0 1efiCTBHIO, B TI0O60M cJaydae sgBJseTcs He unUndo, a redo.

O rollback.
[Ipumep: rollback_patch_installation.

Kax npaBuio, ciyxut juist 0603HaueHust OOUIMPHON OTepaIvu, KOTOPast UMEET 3Ha-
YyeHUe B TIEPBYIO ouepeb /1711 TPaH3aKIIUHi B 6aszax JaHHbIX. rollback Bcerna npes-
[OJIATaeT MOJHYI0 00PATUMOCTD TIPEABIYIUX IEUCTBUHN ¢ TPaH3aKI[Hel (CM. pasjie
«Tpanszakiuu u oTKaTel» B T71aBe 26). Vcromb3yiiTe aTy (DyHKITNIO, TOJBKO €CIIN BbI
MOJKeTe rapaHTHPOBATh, YTO IIPOLECC TIOJTHOCTHIO OTMEHUT IIPEbIIYIYIO ONEePaAIHIO.
JI10601i OTKAT MOKET MOBJIHSTH Ha HECKOJBKO 00BhEKTOB. undoTransaction He Tak
XOPOIIIO ITOAYEPKUBAET CIOKHOCTD IIPOUCXOAAIIETO, KaK rollback.

O restore, revert.
[Tpumepsr: restoreOriginalSettings, revertAllChanges.

B laHHOM ciiydae cucteMe BO3BPAIaeTCst paHee TPUCYIIee eif COCTOSTHUE WU CO-
CTOSTHUE 110 YMOJIYAHUI0. 3HAYUT, HTO COCTOSTHUE HYKHO ObLIO TPEBAPUTENHHO
IJle-TO COXPaHUTD. revert MMeeT ONpele/IeHHOE CXO/CTBO, OHAKO B TO BPEMsI, KaK
restore MMeeT HETIOCPEACTBEHHOE OTHOIIIEHKE K COCTOSTHUSIM 1 OOBEKTaM, revert
CBsI3aHa C BHECEHHBIMU M3MEHEHUSIMU: B TIEPEBO/IE C AHTIIMHCKOTO o restore a state
(a configuration, a file) 0603HaYaeT «BOCCTAHOBUTH COCTOsTHUE (KOH(DUTYPAIHIO,
daiin)», HO to revert changes — «BOCCTAHOBUTH U3MEHEHMsI». revert 0ObIYHO TIPU-
MEHSIETCsI B KOMILJIEKCE ¢ CCTEMOI yIIPaBJIEHUsI BEPCHIA, B CJIydae COMHEHUIT JIyd-
1lle MCII0JIb30BaTh restore.

QO recover.
[Tpumep: recover_session.

OG6BIYHO TIPUMEHSAETCS B IOPSI/IKE UCKIIOUEHHUST B TEX CAYYasX, KOT/[a COBEPIIAIOTCS
MOMBITKU YTO-TO BOCIIPOU3BECTU 3aHOBO, HAIIPUMEDP BOCCTAHOBUTD CJIYYANHO ya-
JICHHBIE IaHHBIe. BBIBOJI B TAKOM CJTy4ae yrajiaTh HeJib3sl. recover 0ObIYHO BBICTYIIA-
eT B poJsin KpacHOTo 3 M&M'’s (cm. rnaBy 14). Te, kTo moMIBITANICS BHEPUTD 3Ty
(YHKIUIO B COGCTBEHHBII KOJI, B CJIEYIONIU Pa3 MOAYMAIOT JIBAXKIbI, IPEKIE YEM
elle pa3 ATO CEeJATh, U B CJIydae COMHEHUI OTKAXKYTCs OT 9TO¥ uzen. [la mydie yx
yYMepeTh Ha MeCTe, YeM TZle-TO UCKAZUTD JIAHHBIE.

C 3THMH IMeHaMu JIy4yli€ HE Y TUTh

O process, do, perform, dealWith, manage, change, handle, resolve.

«BpI cMozkeTe mpuMeHUTH processData TosIbKO eIMHOK/IBI Ha TPOTSKEHUHN BCEH CBOeH
Kapbephbl, IOTOMY 4YTO ITOCJIE 3TOT'0 BaC, CTPOT'O TOBOPA, YBOJIATY>, — IMUIIECT K. JL YBHXIBM,
aBTOp CTaThM Ha Sites.google.com/site/yacoset/Home/naming-tips. He Bce mpuaep:xuBa-
IOTCA TaKOT'O MHEHU A, HAIIPpUMED, METO/IaM YaCTO ITPUCBanUBaIOT a6CTpaKTHbIe MEHa 110
JIOBOJIBHO BECKUM IpUuHaM. BozbMeM GG MoTeKy Kracca ay AnoMuIbTpa: BCe ayIo-
(1)I/I]IprbI NMEIOT OIIPEJICTIEHHOE CXO/ICTBO — OHW U3MEHAIOT ay/INO/laHHbIE. ﬂaHHbIe
BXO/IAT B OJIMH KaHaJI Y BBIXOZAT U3 APYTOro YK€ B USMEHECHHOM BU/IE. B raxom CJIydae
HUYTO HE MEIIa€T HaM Ha3BaTb METO/] process B OJ/JTHOM 62130BOM KJracce, OIlpe/iesia-
HOHIEM CXOKHE YEPThI 9TUX q}H]IbTPOB. Takue cosHaTeIbHO HEeTHIaTeJIbHO OTO6paHHHe
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I[JIar0JIbl OOBIYHO BCTPEYAIOTCA B 6ubIMoTeKaX 1 PpeRe — B KOJE HpHJIO)KeHPIfI. Ecim Bor
HE 3HAETE, YTO BaM /I€JIaTb B TAKOM CJIy4ae, 1 HE MOKETE ITPUHATD [IPUEMJIEMOE DEIICHUE,
Jiy4dinie nsberaiiTe MHOrO3HauHbIX UMeH. Takue I1arossl 3aCTaBJIsioT IIporpaMMucCTa
HaOUTD (pyHKIII/IIO MHOKECTBOM Pa3JIMYHbBIX 3a/1a4, a II0JIb30BaTe€JIb KO/la HE MOKET HI-
KaK y3HaTb, KaKM€ UMCHHO 3a/Ia4U BbIITOJTHAIOTCA.

QO filter.

OyHkIMK GUIBTPAIMU JaHHBIX Beeraa 00aJal0T HEKUM KpUTepreM (DUIbTPAIiii,
OJTHAKO, K COKaJIEHNIO, ECTh JIBE JIOTOBOPEHHOCTH O TOM, UTO 3TOT KPUTEPHUH OJIKEH
MOKa3bIBaTh, OyAeT JiM KOQEWHBIN 0CTATOK, TO €CTh JaHHBIE, HE TPOIIeAIIne (QUIbT-
palio, KCIOJIb30BaThes Aajbiire. Torga sydiie OyaeT IpUMeHNTH select, find mim
extract. Vi GyHKIMS BBIOPOCUT 9TOT OCTATOK U IIPOCTO «IIPUTOTOBUT KOdes ?
Torna mopolinyT reject, exclude uiam strip.

O check, validate, verify, test.

«IIpoBepb, He yOEKaIO JIM MOJIOKO», — TOBOPUT OJMH APYroMy. «S1 IIpOBEPHIL, OHO
y6eskajIo pOBHO B [I0JIOBUHY IBEHAALATOI0», — OTBe4aeT BTOpoil. Eciu checkError
UMeeT B Pe3yJibTaTe true, TO 3TO 03HAYAET, UTO MBI TaK 1 He cTanu ymHee. V3 atux
rJIar0JIOB COBEPIIEHHO HEMOHSITHO, YTO I0JI)KHA BBIBOJAUTH (DYHKIINS U B KaKOU
dbopme go/KeH oToOpakaThCs BoIBOJ,. acTo B OLOOHBIX CIyYastX MOXKHO JOOUTh-
cs1 6oJIbIIEll ONHO3HAYHOCTH C IIOMOIILBIO TIepeMeHHbIX Thulla Boolean, rakux kak
isValid, isDatabaseConnectionOpen.

NepemMmeHHble TUNa Boolean

Jlnst GyHKIMI ¢ pe3yIbTaToM, BRIPAKEHHBIM THIIOM AaHHBIX Boolean, To ecTh Bo3Bpa-
mammux true uian false, ncnosb3yercs npedukc: isvalidzipCode(). MHorMe mpo-
rPaMMUCTBI TPeHEGPEraloT TUM MTPABUJIOM U JAf0T TAKUM [TePEMEHHBIM MMEHA THIIa
undo, empty, gender, direction, disable unu status. He cTout cienosath aToMy mpu-
Mepy. C oHO# cTOPOHDI, TpedUKe is faeT HeBHUMATEIbHBIM ITPOTPAMMUICTAM, YNTA-
IOIINUM KO/, CIIeYIONLyI0 HH(OPMAIINIO: 3/1eCh CTOUT 0XKU/IaTh pe3yJibTatr false Ui true.
C 1pyroii CTOPOHBI, TaK MOKHO HAYUUTHCST GOJIEE ECTECTBEHHO BHIPAKATHCS B COOCTBEH-
HOM Kojie. if (isEnabled && isValid) ymTaeTcs jyyiie, 4eM Bce ocTanbuoe. HekoTopbie
SI3BIKH, Takue Kak Ruby, kak npasuiio, B uMeHax (GyHKIUI cojiepskar ? : mayAccess?.

[7ist7ist Ha MMEHa TaKUX TIePEeMEHHBIX, HY;KHO 6e3 IONTHX Pa3yMuil YMeTh Pacro3Ha-
BaTh, YTO OY/IET 03HAYATh Pe3y abTaT. Tak, pe3yIbTaT MOKHO XOPOIIO POUJLIFOCTPHPO-
BaThb B QyHKIIMAX isDone, hasError, isValid. TpyHee cTaHOBUTCS TOT/IA, KOT/IA B UMEHU
TIepeMeHHO CO/IEPKUTCST OTpUlianue: isUnsuccessful, isDisabled. ITO JIETKO TPUBOUT
K IIyTaHUIIE C ABOMHBIMU OTPUIAHUSIMU B YCJIOBUAX («/laHHbIe He ObLIN He HAiiIeHbI ?» ).
He usberatb OTpUIAHUST B IMEHAX MEPEMEHHBIX HEePAIlMOHAIBHO.

B penkux caryyassx MOKeT OKa3aTbCs Pa3yMHBIM TOMECTUTD B HAYaJI0 UMEHN was, has,
can uiu should BMeCTO is: wasMaximizedAtExit, hasPermission, canEdit, shouldAbort.
Xopolue IporpaMMHUCTB B OCHOBHOM JIOT3/IbIBAIOTCS O HazHaueHUH (DYHKITUH, TOCKOJIb-
Ky is OZIHO3HAUHO U JIETKO y3HaBaemMo. KpoMe Toro, is HABOAUT IPOTPaMMUCTA Ha pas3-
MBIIIIJIEHUST O CaMOH TlepeMeHHOI, a He O ee OKPY’KeHUH, 1T03TOMY isMutable BBITJISIUT
JIydlile, 4eM canBeModified. can BBI3BIBAET ellle Oy IPOOIEMY: HOAPA3yMeBAET JIM ABTOP
1oz canUndo, 4TO 3TO JieiicTBUEe isUndoable, WK OH TEM CaMbIM IIPOCTO JAeT M0JIb30Ba-
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TeJIIO IIPaBo Ha 910 AeiicTBre? Kajkmas cekyHaa, KOTOPYIO YuTaTe b KOJa TPaTUT, 4TOOBI
pasobparbes B 9TOM, — lieHHoe BpeMst. He cTout, oHaKo, mucaTh isAbleTo TOMBKO A/t
TOrO, 4TOOBI HE UCIIOJIb30BaTh can.

Onua unib (hakT TOTO, YTO TIPOIIECC 3aBEPITUIICS HECKOJIbKO CEKYH/I HA3a/l, ellle He
CJIIY>KUT TIOBOJIOM JIJISI MICTI0JIb30BaHUs was (wasFound), TOCKOJIbKY, CTPOTO TOBOPST, Mbl
JIUIITh Y3HAEM COCTOSTHHE TIEPEMEHHON B TIPOIIJIOM. Was TIOAXOIUT JIJIsT UCTIOJTh30BAHUS
B TEX CUTYaIUsIX, HAIPUMEP, KOr/a HEKOe MPebIAyIee COCTOSAHUE JOJKHO ObITh BOC-
CTaHOBJIEHO JIJISI UCITOJTb30BaHMs. HacTo B KOHIIE KOHIIOB Mbl BCE PABHO IIBITAEMCS Hali-
TU IPUEMJIEMBII BAPUAHT C is.

MpucBoeHne MMeH MOXKET CKa3aTbCs Ha 3alyuTe flaHHbIX

Curl-API copepxut napametp CURLOPT_SSL_VERIFYHOST. 3ToT napameTp onpegenser,
HY>XHO N1 MpoBepATb SSL-cepTudumKaTol.

CURL

Curl o6o3HauaeT Client for URLs (knneHT ans URL) n aBnsieTcs WMPOKO UCMONb3y-
€MbIM MHCTPYMEHTOM A1 NepeHoca AaHHbIX B KOMMbIOTEPHbIX CeTsIX. [pn HanMcaHum
npunoxexHnin ans cetv Curl 06bIYHO NPUMEHSIETCA A1 TOro, YTO6bI M3B/eYb AaHHbIE
M3 HEKOEero MCTOYHMKA, a 3aTeM 0bpaboTaTb Mx B COBCTBEHHOM npunoxxeHun. APL
(MHTepdelc NporpaMMMPOBaAHNS NMPUNOXEHNS) — 3TO MHTEpPdENC NporpaMMMpoBa-
HWS, B 3TOM ciiydae ansa éubnuotekm libeurl.

SSL-CEPTUOUKATDI
SSL-cepTudmKkaT UrpaeT Hekyio posnb, ecnn BMecto HTTP npu paspaboTke Beb-
NpUNoXeHU ncrnonbyetcs HTTPS 1 BMecTe ¢ HUM 3alundpoBaHHOE COEANHEHME.
3TO NPOMCXOAMUT, HaNpuMep, Npu paspaboTKe NPUIOXEHUN OHNAWH-6AHKUHTa.

MporpammmncTbl NpeanonaratoT, YTo 34ecb peyb MAET O NepemMeHHon Tnna Boolean, no-
CKOJIbKY B KOHLIe KOHLIOB B 3TOW CUTYaL N HY>KHO peLunTb, NPOBEPATb NN He NPOBEPATb
ceptudukatol. Ecnn VERIFYHOST = 0, BO3HMKaeT cnepyiolas BMOHE OXuaaemasn cuTyaums:
Curl He cmoTpuT Ha cepTndMKaTbl. ECnn e nepemeHHO NpucBanBanoch 3HaueHve 1 nnm
true, To BMNOTb A0 KOHUa 2012 roaa npoucxonuno cnepytowee: Curl nposepsn, BCTpeyanucb
nu B cepTrdUKaTe Kakre-nnMbo MMeHa XOCTOB, OHAKO HE CPAaBHUBAJI 3TV UMEHa C akTyaslbHbIM
MMeHeM X0CTa, a NpUHUMan cepTndurKaT B IOOOM Cnyyae, 1 HeBaXKHO BblNo, KTO ero npeab-
ABnAn. OH Ben cebs Tak e, KaK CyKaLluii, KOTOPbIA MPOBEPAET YAOCTOBEPEHUS COTPYAHN-
KOB, HO MPONYCKaeT 1X, AaXke He BrnsafdbiBasack B poTorpaduto.

Takue gencteua Curl npusenn K nonHomy nepecMoTpy Bonpocos 6e3onacHoOCTM, CBA-
3aHHOW ¢ paboToi SSL.

Mopobatowwan npoeepka SSL-cepTMdMKaTOB CTana NPOMNCXOANTb TONbKO NOC/e TOro, Kak
VERIFYHOST 6b110 NpricBOEHO 3HaUYeHUe 2. 3TO KaxeTcA HEOObIUHbIM, OIHAKO NPo6emMbl BooOLLe
He BO3HWKI10 6bl, ecnii 6bl pa3paboTumKm Ha3Banm nepemeHHyto, K npumepy, HOST_VERIFICATION_
LEVEL. Takoe nms cpasy e COOOLIAET KaKAoMy NPOrpamMMICTY, YTO 3AeCb MOTYT CyLLECTBOBaTb
[Be BO3MOXHOCTM U JTyyLUe MPOKOHCYNIBTUPOBATbCA MO STOMY BOMPOCY C JOKyMeHTaLmen.
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Nmena nepeMeHHBIX BO MHOKECTBEHHOM YKCJI€ BBI3bIBAIOT Y MHOTUX ITPOIPAMMHU-
CTOB OTIpe/IesIeHHbIN AncKoMbOopT: areShelvesEmpty, areHamstersHungry. HyxHo nx
IIPUMEHSTH TOJILKO B TOM CJIyYae, eCJIM BCe OCTAJIbHbIe BADUAHTBI TIJI0XO0 COTJIACOBAHbBI
rpaMMaTUYeCKH UK IMHPOKO HE MCIOJIb3YI0TCs. B 00bEKTHO-OPUEHTHPOBAHHOM IIPO-
rpaMMHMPOBAHUM BHIOOP MMEHU BO MHOKECTBEHHOM YUCJIe CBUIETENbCTBYET O TOM,
YTO MOKHO eliie GOJIbIIe Pas/eIuTh KJIacc, TIOCKOJBKY, K TIPUMEDY, OH IMIPEIACTABJISET
c000ii MacCHUB WJIN IIepeYeHb OTAEAbHbIX 00beKTOB. Ha BepiinHe oTBETBIEHUS Aepe-
Ba KJlacca He JIOJUKHBI BCTPEYATHCST MMEHA BO MHOKECTBEHHOM YKCJIE, TaM JOJIKHBI
dburypuposaTh knacchl Shelf uian Hamster ¢ cOOCTBEHHBIMU MeTOAaMU isEmpty mjm
isHungry. Kosiekuus 06beKT0B, KOTOpbie paHee Oblan cOOPaHbl B OJJHOM KJacce,
JI0JIKHa OBITH IlepecobpaHa B MACCUB WJIH [IepedeHb, KOTOPbII Oy/eT BMelaTh B cebs
00beKThI Shelf 1 Hamster.

OdeHb peaKo He IMOAXOAUT HU OQMH M3 UCI0JAb3yeMbIX Ipedukcos Boolean. if
(userExists) B 0JJHOM 0OCY KAeHUU MoJb30BaTeell moprana Stack Overflow! 6b110
OIIpe/leIeHO KaK HarMeHee IIJIOX0€ pellleHle, BCe JKe JIydllee, yeM isUserExist, does-
UserExist man isUserExisting. Ho He cTOUT Ipu BCSIKOM yI0OHOM CiIydae IpuberaTh
K 9TUM MMeEHaM, a Jydllle JeJaTh 9TO, €CJIU Bbl CMOKeTe IIPU HeobXxoauMocTu 060-
CHOBATh CBOH BBHIOOP.

IToJie3HBIM IIATOJIOM JIJIst TTIepeMeHHbIX Boolean corysxut toggle. OH mpeobGpasyer
COCTOSIHUE B IIPOTUBOIIOJIOKHOE U B 1[eJI0M paboTaeT, Kak XOPOLIO 3HAKOMBbII HaM 3J1eK-
TPUUYECKUI BBIKJIIOUaTE b, /|Ba 3ammycka toggle BOCCTaHABINBAIOT HCXOJHOE COCTOSTHUE.
IIpumepsr: toggleVisibility, toggleExpertMode.

O61bEeKTHO-OpUeHTUpPOoBaHHOEe
nporpaMMupoBaHue

B 06beKTHO-OPUEHTHPOBAHHOM TIPOrPAMMUPOBAHUY UMEHA KJIACCOB BBIPAKAIOTC
CYIIECTBUTENbHBIMI. JTU CYIIECTBUTENbHBIE YACTO COBIAAAIOT I10 3BYYAHUIO C IIPO-
dbeccusamu (Manager, Writer) uau ycrpoiictBamu (Converter, Adapter). Takum 06-
PazoM, 3TO OTPEJEISIET TO, YTO B 00BEKTHO-OPUEHTHPOBAHHOM TIPOTPAMMUPOBAHIH
06BEKTHI PACCMATPUBAIOTCA B KAUECTBE HEKUX TPEAMETOB, KOTOPBIM CBOUCTBEHHO
HEKOe IoBejieHre. B uMeHU He HYKHO yKa3blBaTh HAa TO, YTO PeYb HET O KJACCAX,
[09TOMY JIy4Yllle He mucath 1o Gpopmye HekunitClass. Eciu B kiacce npumeHsietTcst
mabJIoH TPOEKTUPOBAHMSI, €TO B UMEHU KJIACCa BCe K€ CTOUT yKa3aTh: Connection-
Factory. Kak u B mMeHax QYHKIUIA, CYIIECTBUTEIBHOMY MOJKET IIPE/IIEeCTBOBATh
[puJaraTejbHOe U, BO3MOKHO, KAKOE-TO OlUCcaHue CTPYKTYpbl. C He caMbIMU T10-
Ka3aTeJbHbIMH, HO [TOJIE3HBIMI IPUMEPAMU TAKOH CTPYKTYPhI IMEH MOKHO O3HAKO-
MUTBCS Ha caiiTe classnamer.com. B mouncke uMeH Tak:ke MOMOKET IIPOCMOTP KaKOTO-
HuOynp GpeliMBOpKa, HalIpuMep Spring.

B HexoTOpoii cTeneHu BEIOOP CYIECTBUTENbHBIX 0G0CHOBBIBAETCS OKPY/KEHUEM,
B KOTOPOM HaXoAuTcs KoJ. Eciy BbI nmuieTe KO s IIPUJIOKEHUS CEPBUCA JIOCTAB-
KM €JIbl, BAM, CKOP€ee BCET0, TOHA[00STCs Kiaccehl Slicer u Butterer, KOTOPbIE, KpOME

1 stackoverflow.com/q/1566745/2535335.
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Bac, HUKTO He ucnoab3yer. OHAKO Yallle, Cy/id 110 BCEMY, CTOUT TPUMEHSITh TEXHU-
YyecKue KOHIIEITHI, [JIs KOTOPBIX YK€ IAe-TO ObLIM yCTaHOBJIEHBI OlIPee/IeHHbIE [10-
HSTUS.

YacTo B 06bEKTHO-OPUEHTHPOBAHHOM IIPOrPAMMHUPOBAHUN UHTEPMENCHI IOy YatoT
uMeHa B (hopMe IIpUJIaraTesbHbIX, 00pasoBaHHBIX OT [JIAT0JIOB, HAIIpUMep Comparable,
Runnable uiu Serializable. TO 0O3HAYAET, UTO TPUMEHUTEIHHO KO BCEM 06BbeKTaM,
UCIIOJIB3YOIIUM OIIpe/ieJieHHbII nHTepdeiic, MOKHO coBepiaTh Hekue aeiicTeus. O0b-
€KTBbI, IPUMeHsoIIe Comparable, XapaKTepU3YyIOTCS TEM, UTO UX MOKHO CPaBHUBATh
IPYT ¢ APYToM, 0ObEKTHI Serialize MOKHO CEPUAIM30BATB /IS TOTO, YTOObI, HAIIPUMED,
1X MO’KHO OBLJIO JIerdye 3alcaTh Ha )KeCTKUI AVCK.

Helper, Manager, Util, Processor, Handler, Service, Coordinator. O6 aTux orpeje-
JIEHUSIX KJTACCOB MHOTO CTIOPSIT. VX MPOTUBHUKY CUUTAIOT UX CJIUIIKOM PACTLIBIBUATHI-
MU 1 OOIIMU, FOBOPSIIMMU O TOM, YTO HEKTO IIOAMEHSIET CBOe HeO0TaToe IPoLeyPHOe
MBIIIJIEHEe MHUMBIM ODUEHTUPOBaHHeM Ha 00beKkT. KpoMe Toro, 3a TaKMMU MMEHaMU
YaCTO CKPBIBAIOTCS KJIACCHI, KOTOPBIE HE OTBEYAIOT MPUHIIUAITY e[UHUYHON OTBETCTBEH-
HOCTH, TO €CTb CJMIIKOM MHOIO Ha cebs GepyT. VIX CTOPOHHUKHU YTBEPKAAIOT, YTO 9TU
KOMITOHEHTBI UMEHU ITMPOKO pacripocTpaHensb! ((hpeiitMBopK .Net coziepKuT, K IpuMepy,
KJIacChl Manager B OOJIBIINX KOJUYECTBAX ), II0ITOMY 110 HUM XOTb KAK-TO MOKHO Y3HATh,
YTO JKe 9TO 32 KJIacc. A 3HAYUT, He HYKHO UX UCMOJIH30BATh TAK CAMOHA/IETHHO — CTOUT
paccMOTpeTh HECKOJIBKO IPYTUX BAPUAHTOB.

Ba3bl AaHHbIX

Craugaptsi 11t SQL- 1 pesIAIMOHHBIX 6a3 JAHHBIX OBLIH YUPESKIEHBI E1IIe [0 TIOSIBJICHUST
WWW. 9710, K COKaTIeHNIO, TPUBEJIO K TOMY, YTO BOKPYT KQKIOTO U3BECTHOTO TIPO/IYKTA
Co3/IaBaIACh COOGCTBEHHASI KYJIbTypa CO CBOUMHU OObrdasiMu. MexKy aTUMU KyJIbTypaMu
He G110 60JTBITOT0 0OMEHa, TOCKOJIBKY CIEIMaINCT o Oazam qaHHbIX Oracle HUKOTIA He
paborai 661 B pupme, sanumMarorreiics dBASE win MS-SQL. B Hacrosiiiee BpeMst Bee elne
neiictByror SQL-cranmapThl, a B CeTr yrke POMCXOANT HEKUI 0OMEH, OJTHAKO PasTNIHbIE
TPAIUIINN YKOPEHUJINCH. B HEKOTOPOIT CTETIEHN 3TO MPOUCXOIUT IO IPUIIHAM, CBSI3aH-
HBIM C TEXHUUYECKOU cocTasJistrorieii Bompoca. Tak, 8 Oracle komanbr SQL u nvena Tab-
JIUI] HEYYBCTBUTEIBHBI K PETHCTPY, & MPeodPasyTcst BHYTPH CUCTEMBI B TIPOMUCHBIE
GYKBBI, HO TOJIBKO €CJIH CTOSIT B KaBbIUuKaxX. Postgres HEUyBCTBUTEEH K PETUCTDPY, HO TIpe-
obpasyeT Bee KITF0UEBbIe CJIOBA B Ha3BaHMsI, HATMCAHHbIE CTPOYHBIMI OyKBamu, a mySQL,
B 3aBHCUMOCTH OT OIEPAIIMOHHO CHCTEMBI, IBUKKa 6a3 TAHHBIX U HACTPOEK, MOKET OBITh
KaK YyBCTBUTEJIBHBIM, TaK M HEUYBCTBUTENBHBIM K perucTpy. [loatomy mo Bcemy Mupy
MHOTO BPEMEHW OTBOJUTCS HA PA3AyMbs O TOM, KaK HAlTH ajipec KJIUEHTa: customer_
address, CustomerAddress, customerAddress, tbl_customeraddress nian T_CUSTOMER_
ADDRESS. Eciut BbI HaunHaeTe paboTarh B CYIIECTBYIOIIEM YK€ HEKOTOPOE BPEM: IIPOEKTE,
6Ee30TKa3HO CJIeLYITE TPUHATHIM B HEM MIPABUJIAM, JasKe €CJIA CUUTAETE, UTO 3T CMEPTHBIE
BaC HEJIOCTOWHBI.

MHor¥e 00IIENPUHSITHIE CTAHAAPTHI KCITOb30BaHNUs 6a3 TAHHBIX B HACTOSIIIINI MOMEHT
TpeOyIoT, YTOGBI MeHA TabJIHIl CTOSIN BO MHOKECTBEHHOM vucie, Takum o6pasoM,
TabuIa ¢ UIMeHaMU JIfojieit oJKHa ObITh HasBaHa Persons. YacTo nmMeHa TabJIHUIL ¥ KO-
JIOHOK TIPWHSITO MUCaTh B Tak HasbiBaeMoM PascalCase nimn UpperCamelCase, 10 ecTh
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HAYKMHATH CJI0BA C IIPOIIMCHON OYKBBI U pasiesIsaTh X IIPOIICHOI OyKBOii: FamousPersons.
Taxxe MMUPOKO UCTIOJIB3YeTCs TPAUIINS MTUCATH CJ0BA B UMEHAX MOJTHOCTBIO TTPOITHC-
HBIMU WJIM CTPOYHBIMU GYKBaMHU, Pa3/elisis UX HUKHUM MOAYEPKUBAHIEM, HATIPUMED:
FAMOUS_PERSONS. B Rails nmpemycmorpen ciegytoniuii oOpasen HarucaHus IMeH TabJIuL;:
invoice_items. BHUMaTeIbHO CiIeANTE 3a IPABUJIbHBIM YIIOTPEOIEHIEM MHOKECTBEH-
HOTO 4KcJIa: TabIMIa ¢ UMEHAMU JII0JEei MOKET Ha3bIBaThCs Kak Persons, Tak U People.
BosMoskHO, 5Ta Tab/mIa coaep:KuT rpady PersonName WM U3 APYroil TaOJUIBI HA Hee
CCBHLJIAIOTCS € BHELIHUM KJII0YOM Personld, Tora People — He caMblil yIauHbIil BEIOOD.

Vmena tabmil 1 cToJIOIO0B He coepskar pobesios. iMeHa cToJI010B yIIOTPeOIsoT-
cs B eJUHCTBEHHOM 4MCJIe, TAKUM 0Opa3oM, B Tabimiie Users ecThb cTojibel UserName
1 3apoc Oy et BhIMJIALETh CAeAyIonmM o0pasoM: SELECT UserName FROM Users WHERE
UserID = 123;.

[lepBUYHBIA K104 TaGIUIBL TOJKEH comepxkaTh ID: ecin Tabiauiia HasbIBAETCs
Hedgehogs, To IepBUYHBIH K104 — HedgehogID nim hedgehog_id. HYacTo xouercs (11 910
IIXPOKO PACIIPOCTPAHEHO) HA3BATh IIEPBUYHBII KJIIOU IIPOCTO ID, HO, Jaske Oyaydu He
caMbIM MTPOGHeCCUOHAIIbHBIM IIPOTPAMMKCTOM, MOSKHO BCIIOMHHTH O CIIYYasiX, KOT/a IpU-
XOJIUTCS UCIIOJIb30BATh JaHHbIE U3 PA3JIUYHbIX TabJIKLI, CTOIOLBI KOTOPBIX UMEIOT (oJiee
roBopsile nMeHa. boJIbIIMHCTBO TTPOrPaMMHUCTOB CTaBsT ID B KOHEIl UMeHU. Te, KTo
IPEANOYTET IIOCTABUTh €0 B HAYa/I0, OyAeT UCKATh HYKHYI0 HH(MOPMAIIMIO IeHb U HOUb
U CKOpPee 3aCTPEJIATCS, YeM HaliIeT, HO B TAKOM CJIydYae TO IIPABKIIO AOJIKHO cOOJI0-
JIAThCSI BCET/IA, U YK€ HEeJIb3sI METAThCS MEK/LY JABYMST BADUAHTAMU.

Ecymm tabimna cogepKUT BHELNTHNE KJIF0YK U3 APYTUX TaOJIUII, TO €CTh TO, 4TO B APY-
roii TabJivie HaXOAUTCS B cTOAOIE id M SBJIETCS TaM ePBUYHBIM KJIHOYOM, 9TOT CTOJI-
Gell CTOUT Ha3bIBaTh B COOTBETCTBUU C TabJMIEl, 13 KOTOPOi GepyTcs HeoOXOoarMble
nannbie. Eciu uciosbsyercs Tabauia Countries, To cieayer ccbliaThes Ha ee 1D
B cToJI01e ¢ uMeHeM country_id miam CountryID, TO ecTb SELECT * FROM Users JOIN
Countries ON Users.CountryId = Countries.CountryId;.

Ecom upenTndHoe nim cxoxee cojiepskaHue MOsSBISETCS B HECKOJIBKUX MECTaX B OJI-
HOI1 6a3e JaHHbIX, TO OHO JOJIKHO UMETh OAUHAKOBOE U, CJIeJ0BATEJIbHO, IPEACKA3YEMOe
nms. Eciiu B 0lHOM MecTe MToYTOBBIN MH/IEKC HA3BaTbh UHAEKC, B IPYTOM — MoYTOBbIANH -
AeKC, a B TpeTbeM — ZipCode, Hy KHO IIOCTOSIHHO IIPOBEPSTH, KAKOW BapuaHT Tpedyercs
B JIAHHOM CJIy4ae.

JL1s1 NPUCBOEHUS IMEHU COeOUHUMebHOU mabiuye nMeHa 0benx TabJInI] COBMEIAIOT-
Cs1 B UMEHU COBMECTHO UCIIO/Ib3yeMOI TabIHIbI B aihaBUTHOM IOpsiaKe: Tabjmia Courses
COZIEPKUT HA3BaHUS IIPEAMETOB, Students — MMeHA CTYAEHTOB, B TabJuie Courses_
Students conep:kuTCS UHQPOPMAITUST O TOM, KTO U3 CTY/IEHTOB MTOCETIAET TOT UJIN MHOU KyPC.

COEANHWUTENbHLIE TAB/IALIbBI
B COEAMHUTENbHBIX TabnMLax OTPaXaeTcsl B3aMMOCBA3b TUMa «MHOrME KO MHOMMM>», Hanpu-
Mep, Mexay CTyAEHTaMU U KypcaMu: Kaxablii CTYAEHT MOXET MOCeLlaTh HECKOBLKO KypCoB,
a Ha KaXKaoM Kypce MOXET BbITb MHOMO ClylLaTeNeN.

Tabruyam noucka TPUCBAMBAIOTCS MeHA TaOJIHIL, HA KOTOPbIE OHU CCBLTAIOTCS, Ha-
npumep, User_roles comepKuT 3HadyeHus1 Administrator, Enduser, Developer 1 KOIU-
pyeT THUII I0JIb30BaTeJIsl, KOTOPBIN MOKET 3alIpPOCUTDH OTIpe/iesIeHHbIe ITpaBa. Tak MOKHO
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JIETKO J0raZlaTbCsd, KaKne Ta6JII/IIII)I B3aNMOCBSI3aHbl MEKY CO6OI‘/JI, 1 HET HUKaKNX HECO-
OTBETCTBUI UMEH MEXKAY CXOKNUMU ITOMCKOBBIMU IPOIEAYPaMU JIJIs1 PA3JTMYHBIX Ta6JII/IH.

” TABNLbBI MOUCKA
Tabnuupl noucka, unm cnosapy, — 3To Tabnuupl, Npeobpasyolme YnTabernbHble UMeHa Ans
[aHHbIX BBOAA-BbIBOAA B YMC/IOBblE UMEHA AJ1st OCYLLECTBNEHUs onepaumii 6a3 AaHHbIX.

Hekoropsle nporpaMMucTbl 6a3 JaHHBIX N30 BCEX CHUJI CTAPAIOTCS B KaKJ0€ Ha3Ba-
Hue cToJ01a BKJII0YaTh COKpAIeHHOe UM Tabauibl: cust_first_name, cust_last_
name. Y 9TOr0 €CTh CBOM ILIIOCDL: BCE CTOJIOIBI UMEIOT OHO3HAYHbIE UMEHA, U IIpU pedak-
TOPHMHTE OYEHb JIETKO OCYIIECTBUTD TOMCK 110 BCeMY KOy Ha ITPeIMET Ha/luKst OOpaeHnit
K onpeesieHHoMY cTou1y. HeocTaTok 3aKI04aeTcst B TOM, 4TO HyKHO HaGupath 60J1b-
IlIe TEKCTA U 3alIOMIHATh, KAKOE COKPaIlleHUe UCIIOJIb3yeTCst. B cirydae paGoThl ¢ BHEIITHU-
MU KJIF0YaMU 9TO MOJKET IIPUBECTH K MOSBJIEHIIO 4yJOBUIIHBIX 3allPOCOB HAOA001e
SELECT * FROM Orders JOIN Customers ON Orders.Ord_CustomerId = Customers.
CustomerId WHERE Customers.Cust_LastName = 'Lauert';.

MoskeT 0ka3aThCs I0JIE3HO BKJIIOYATH B UMEHA CTOJIOI0B ¢ JaTaMu apamerp _date,
¢ BpeMeHeM — _time, a ¢ BpeMeHHbIME MeTKaMu — _ts. He ucnosib3yiite HUKaKux 06-
IUX OMUCATEeNbHBIX CJOB s JaT (TUma date), cTapaiiTech UX Cy3uTh: created_date
0bo3HavaeT AaTy, AJsl KOTOPOU ObLI CO3[aH OTAEIbHBINA (DparMeHT JaHHBIX (BO3MOKHO,
B IPYroii cucreMe), inserted_ts — BpeMst BCTaBKU 9TOTO (parMeHTa B 6asy JaHHBIX
u T. 1. B Rails, eciiit croabipl copepskar 1aTy U BpeMsl, UX IPUHATO Ha3bIBaTh created_
at u updated_at. Ecim B HUX CTOUT TOJIBKO /IaTa, UCTIOJIB3YIOTCS UMeHa created_on
u updated_on.

Hexoropble pa3spaboTYiKu HCIIOIb3YIOT B UMEHAX TabJIuIl IpeduKehl T_ WK thl_,
B MM€eHaX MPeCTaBIeHU — V_, MaTepUaTN30BaHHbBIX TIPeACTaBJIeHNT — MV_. MBI Bce
JKe He COBETYEM 9TOr'0 JIeJIaTh, IOCKOJIbKY, €CJIU M3 COOOPaKeH Il TPOU3BOAUTENbHOCTH
HY>KHO 00BIUHOE [IPe/ICTABJIEH e IIPeoOPa30BaTh B MATEPUATM30BAHHOE HJIU H3MEHSIOT-
¢S Kakue-Jn60 KOMIIOHEHTDBI 6a3bl JaHHBIX U TaOJUIA 3AMEHSIeTCS [IPE/ICTaBIEHUEM, TO
Jn6O IPUAETCS 04€HD MHOTO UCIIPABJISATh, TUOO0 UCIIOJIb3YEMBbIil TPE(BUKC ¥ TUIT TaHHBIX
[IPOCTO He OYAYT COOTBETCTBOBATH APYT APYTY. UeM UCII0/Ib30BaTh HEIIPABUIIbHBIE ITPe-
(puKch 1 onMcaHus TUTA, JTyYllle He UCITOTh30BaTh HUKAKMUX.

YTo )Ke aanbiue?

Ecmm n mocsie yTeHns 9TOM TJ1aBBl BaM BCe ellle CJI0KHO MMPUCBAauBaTh UMEHA, He CTOUT
GECIIOKOUTHCS TI0 ITOMY MTOBOJLY, HAIIPOTHB, 3TO XOpoliuii 3Hak. Buonndopmaruk Po-
Jganz Kpayse, oCHOBBIBasICh Ha CBOEM OIIbITe IIPellolaBaHusl B yHUBEpPCUTeTe, TOBOPUT:
«YMHBI€ CTYIEHTBI TOBOPSIT: MOJI, C UMeHaMu y MeHst mpobiieMbl. HemoGpocoBecTHbIe
CTYJIEHTBI BOOOIIE He TIOHUMAIOT, 3a4€M 9TOM TeMe MOCBSIIATh BpeMsi». Eciu ke BbI 11o-
HSIJTW, YTO HAJ] 3TOU TEMOH IEUCTBUTETHHO BPeMs OT BPEMEHU CTOUT 33/[yMbBIBATHCS, 3TO
TOBOPHT O TOM, UTO BbI YK€ C/IeJIANU GOJBIIOT TIar BIIEPes.

Ho e vy»xHO T1p1 3TOM BriagaTh B cTynop. Ecim B TedeHue ecsiTu MUHYT BaM B TO-
JIOBY He TIPUXOUT HU OJHOTO XOPOIIEro UMEHH, HAMMUIIUTE KaKoe-HUOY/Ib [IJI0X0€E, BO3-
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MOJKHO, B CJIEJIYIONIVM Pa3 y Bac MOJYIUTCS IPUAYMATh YTO-TO MoJyulire. MiHoraa nmpo-
6JieMy [IPUCBOEHMS MMEH MOYKHO BOBCe 00O0MTH, He 3a/1aBast 3HAUEHUAM COOCTBEHHbIE
HepeMeHHbIe, a Co3aBasl UX KaK/Iblil pas 3aHOBO 11pu pabote ¢ KogoM. ITpu BOSHUKHO-
BeHUU coMHeHMH ¢ ToMortibio PHP-komanel date('Y') MOXKHO TPOYNTATH B IOKYMEH-
TAI[MH, YTO B JAHHOM CJIydae UMEETCsl B BULY, €CJIN JK€ BbI CAMU TIPULyMAJU UMsI this_
year WJIM how, TaK He TIoJyduTcst. Ecin gaske BbI, BBOJISI UMSI how, CMOKET€E HaIlllCcaTh
KaueCTBEHHBII KOMMEHTAPHIi K HEMY, OH BCE PABHO He OYIeT NOSIBASATHC IIPU KaXKI0M
YHOMUHAHUY TIePEMEHHOI. JTO BEJIET K OIIPEIeJIEHHBIM TIOTEPSIM IIPOU3BOIUTEILHOCTH,
€CJIM TIPY KKJIOM 32IyCKe OIHOI CTPOKHU YTO-TO CUUTAETCS, MI3MEPSIETCS UJIU ITPOBEPSI-
eTCs 3aHOBO, HO, KaK Yy JI0O0ro HOBUYKA, Y BaC €CTh MHOIO APYTUX 3a00T, IIOMUMO 3TOIA.

He HyskHO cJienio 1mojiarathCst Ha TO, YTO HEKOTOPbBIE TIEPEUHUCIIEHHbBIE 3/IECh PEKOMEH-
manuu OyayT cobmoaarbes B 1o60M Koze. Eciii aBTop HeM3BECTHOTO BaM KOZA YTO-TO
CJIeJIaJT TO-/IPYTOMY, He HYKHO CPa3y C BBICOTBI ITOJIyYE€HHBIX BAMY 3HAHUI KPUYATh, YTO
BCs ero paboTa — noJjiHas uyiib. MoxeT ObITb, 9TO U TaK, HO HE CTOMT MCKJII0YaTh BO3-
MOKHOCTH TOTO, YTO TAKHE PelleHMsI ObLIU IPUHATHI OIBITHBIM IIPOrPAMMUCTOM BIIOJI-
He 0CO3HAHHO.



KoMMeHTapum

Ha camoM JieJie ipyt BOSHUKHOBEHUY MOTPEOHOCTH B HATMCAHWY KOMMEHTAPHST
K KOJLY, BUIUMO, TIOSIBJISIETCS ¥ IOHUMAaHHUe TOTO, UTO JKe TPOUCXO/IHT.

Rpucmuan Xewnep,/@plomlompom, Twitter, 3 dexabps 2009 zoda

ECJII/I BbI CaMU TIPOTpaMMHpPYETE, OUE€Hb BaKHO, I{TO6I)I BbI AyMaJIX O TOM, YTO YUTa-
TeJIbCKAs ayJIMTOPUs BAIIEro UCXOIHOIO KOJIA JIMIIb YaCTUYHO [IPE/[CTaBIeHa MaIll1-
namu. Kyga 6oiee BaKHBIMU YUTATEJISIMU SBJIAIOTCS APyrue mporpaMmmuctsl. OHu
SBJISIOTCS Balllell HeTIOCPeICTBEHHOMU 11eJIeBOU TPYNIIION. B oT/imyre OT KOMIIUIASITOPa
BAIlero A3bIKa MPOTPAMMUPOBAHUS, 3TON 1[eJIeBOM TPYIIIe KOMMEHTApPUU 3a9aCTyIO
HaMHOTO 6oJjiee KCTaTu.

Boepn Crpaycrpyi, paspaboTuuk si3bika nporpammupoBanust C++, B cBoell KHUre
«S13pik mporpammupoBanusi C++» yTBepikzaaet: «Hammcarp xopoiine KOMMEHTapuu
MOJKET ObITh TAKMM e CJI0KHBIM J[eJI0OM, KaK M HallicaTh caMmy rporpamMmys. [Tostomy
He CTOUT CJUIIKOM CTPOro ce0si KPUTUKOBATh, €CJIU Ballld cOOCTBEHHbIE KOMMEHTAPUH,
HaIMCaHHbBIE [IBEe HeleJN Ha3a/l, KaKyTCs 3arafIOYHON apXeoJOTHIeCKON HaX0AKOM, He
uMmerolieil Huyero o01ero ¢ coppeMeHHocTbio. Ho 1mpobiemoii npenebperaTsh HeJIb3s,
ITOCKOJIbKY HAllMCAaHUE XOPOIINX KOMMEHTAPUEB — JIEJIO HE TOJIbKO TAKOE e CJI0KHOE,
KaK U HallMCaHUe XOPOIIEro Kojia, HO U TAKOe JKe BasKHOE.

Ha caenyioiem npumepe pacCMOTPUM, KaK U3 HETIOHSITHOTO KO/l U, BEPOSITHO, 11y-
TaHOTO KOMMEHTApUA MOKHO HpI/IfITI/I K YIaYHOMY KOMMEHTApPUIO.

ItoT Ko/ Ha si3bike C BIIOJIHE TIOHSTEH:

void finalize(RHC* rhc) {
int i;
for(i=0; rhc._mIdG->c > i; i=i+1) {
free(rhc._mIdG->p[i]);
}
}

10T KOl COTIPOBOK/AACTCA KOMMEHTAPUAMMI, KOTOPbIE 3aHNMAIOT CTOJIBKO K€ MECTa,
HO JI€JIaI0OT €TO HEHAMHOTO ITOHATHEE [JI APYTUX:

/* ____________________

* void finalize(RHC* rhc)

* ®OuHanu3auma cTpykTypbl RHC.

* rhc: ccbinka Ha cTpykTypy RHC pna ¢uHanuzauum
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void finalize(RHC* rhc) {
int i;
// nepebop Bcex IdGs
// W o4MCcTKa UX CCbUIOK
for(i=0; rhc._mIdG->c > i; i=i+1) {
free(rhc._mIdG->p[i]);
}
}

K cokanenuio, mpuBeieHHBII TPIMepP BCTPeUAETCs BO MHOTHX ITpoeKkTaXx. KomMen-
TapuH, KOTOPBIE SIBJISIOTCS TPOCTO IOCTOBHBIMYU IlepeBoiaMy ppa3 Ko/ia Ha aHTIMICKUT
WJTH HEMEITKHUH, He TONBKO OECTOIe3HBI, HO ellle U He MOBBIIIAIOT MTPOU3BOIUTENLHOCTD.
X cokpariienue CTaHOBUTCS TIEJIOH TPoGIeMOii, KOT/Ia TIPOTPAMMUCT TIEPETTHCHIBAET KOJT
U TIPY 9TOM 3a6BIBAET COOTBETCTBYIONIMM 00Pa30M NU3MEHUTH KOMMEHTAPHHU. 3aHUMASICh
HOYb HATIPOJIET OTIAIKON HEPAOOTAIOIETO BEG-TIPUIOKEHNUS, MOKHO JIETKO U3MEHUTD
KOJI, HO TIPH 3TOM 3a0BITh 0 KOMMEHTApUsIX. Eciu prioykenne HaunHaeT paboTaTh, TO
y’Ke HIKTO ¥ He BCIIOMHHUT O TOM, YTO aHTJINHCKNN S3BIK U sI3BIK C T/1e-TO pacXomsTcs
B (hOPMYJIMPOBKAX, a YepPe3 TO/l KTO-TO OyAEeT T0JT0 PBaTh Ha cebe BOJIOCHI i COMHEBATh-
cs1 B cOOCTBEHHOM 3/[paBoM yMe. I[1pu dTeHnr cOOCTBEHHBIX M UYKUX KOMMEHTAPUEB
MOKHO TIO[yMaTh, YTO OHU He IMEIOT HUKAKOTO OTHOIIIEHUS K Koy JIyuie X paccMat-
PUBATb KaK TOH IIbSTHOTO YeJIOBEKA: 3aHTEPECOBAHHBIIH, HO CKEIITUIHBIH.

Kon 6e3 koMMeHTapust B IEPBOM CJTyYae HETIOHATEH HE TIOTOMY, UTO SI3BIKU TPOTPaMMH-
POBAHVIS B I[€I0M HETIOHSITHBI JIFO/IAM 1 TPEOYIOT TTepeBoia B (hopme KommenTapues. OH He-
MIOHSITEH, TIOCKOJIBKY aBTOP HE COYYBCTBYET YHTATENO Koia. OH HelOHSTEH, TOCKOIBKY
ABTOP UCIIOJIB3YET HECMETHOE KOJIIIECTBO COKPAIEHUH, /IS IPOYTEHUST KOTOPBIX TPeDy-
eTcsl leTaTbHOe 3HAKOMCTBO €O BceM KozoM. OH HeIoHSTeH, TIOCKOJIBKY TIPH YTEHNHU TaK
U He CTaJIO TIOHSITHO, UTO K€ 32 U/Ies TaKast CTOUT 32 9TUM KOJIOM, 3a4eM OH BOOOIIE HY KeH, —
TaKO¥ KOJI He TIPEJIOCTABIISIeT KOHTEKCTA. B eCTeCTBEHHBIX SI3BIKaX TaK0oe KOMYECTBO TIPH-
YUH HEMOHUMAHVST OOHAPYKUBAETCS TOJMBKO MpH uteHnH mHcTpykinu Deutsche Telekom
o nozaxmodenn NTBA k crumntrepy ADSL 2+ 1 TepMuHaLy JaHHBIX.

Y6paB cokparieHus 1 IPUCBOMB UMsT (DYHKITUH, KOTOPAst XapaKTePHU3yeT 3a1a4y Ko/a
(cM. r1aBy 5), MBI TIOJIy4aeM TaKOi Pe3yJIbTarT:

void freeAllGlobalIDs(RawHandlerContext* rhc) {
for(int i=0; i < rhc.globalID->count; ++i) {
free(rhc.globalID->buffer[i]);
}
}

Boo011ie MbI IIOHATHS He UMeeM, 4To Takoe RawHandlerContext. Ho o kpaiineii mepe
yIKe 3HaeM, UTO y HETO eCTh IJI00ATbHbIE HAEHTH(MUKATOPBI Y€T0-TO U UTO 3Ta (DYHKITHSI
CTUPAET 3TU UACHTU(HUKATOPBL. ITO AAET y:Ke HeMaJo WH(POPMAIIUU, TPUYEM COBCEM
6€e3 KOMMEHTAPHEB.

Emte ogna Bepcus xoza:

/* K coxaneHuw, 3TOT KOA 3AeCb MPOCTO HEOb6XOAWM, MOCKOJIbKY KaxeTca, 4TO
B RawHandlerManager ecTb owubka, koTopaa 6e3 3Toro koaa npuBoauna 6ol
K yTeyke GlobalId-6ydepoB. A He MOry MOHSTb, MOYEMY 3TO MPOUCXOLMT.
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Hagewcb, Mbl CKOpPO MOYMHUM 3TOT 6ar, 4TO6bL U36aBUTLCA OT STOr0 BPEMEHHOrO
peweHua npobnembl. 2008-07-23 -- regular@muskelfisch.com */
void freeAllGlobalIDs(RawHandlerContext* rhc) {
for(int i=0; i < rhc.globalID->count; ++i) {
free(rhc.globalID->buffer[i]);

}
¥

Bort ono kak! Takoit koMMeHTapuii y:ke He IOBTOPSIET HU cJioBa 13 Kofa. OH pucyet
HaM TIOJIHYTO KapTUHY cOOBITUi. OH comepKuT MHGOPMAIIUIO, aGCOTOTHO HEHYKHYIO
MalInHe ¥ Pe/Ha3HAYeHHYIO0 UCKIIOUUTEIBbHO JIJIS JTTOJIeH TT0 TOW TIPUYrHE, YTO €€ HU-
KaK HeJb3s 3apuKCUpOBaTh Ha A3bIKe IIPOTPAMMUPOBaHMS. Terepb Mbl 3HAEM, T/le HaM
MPOOJIKATH KOMATh M JIa’ke KOro Mbl MOXKeM 00 aToM paccripocuth. U, uto Hanbosee
B)KHO, 3HAEM, UTO aBTOPY cCaMOMY He HpaBuTcs aT1a pynkius. [lapa npenymoxxennii gaet
HaM sICHOE TIPeJICTaBJIEHIE, KOTOPOE MBI, BO3MOKHO, HE OIyYHIH Obl IasKe U3 CaMOTO
COBEPIIEHHOTO KOJIa.

MeHblue cnoB — 6onbLie gena

OTHOCUTENIHHO KOJUYECTBA KOMMEHTAPUEB HE ONPEIEJIEHO KAKMX-TO OOIIEPUHSITHIX
pamMok. HUKybIIIIHbIE TPOTPAMMUCTBI HHOT[A BOOOIIE HE KOMMEHTUPYIOT KO/, OTHAKO
3TO CBOMCTBEHHO U MHOT'MM XOPOIIUM IIporpaMMucTam. Pasindne Mesx/ry 1ByMs 3STUMU
KaTEeropusiMu Jioieil 3aKJI04aeTest B TOM, 4TO TTOC/IeJHUE [T033Ke BCe-Taku pasbepyT, uTo
OHU TaM HaITUCAJIU.

A munry MHOTO KOMMEHTapHeB; HEKOTOPbIE YTBEP:K/IA0T, YTO Yepecuyp MHOTO.
Ho MHe o4yeHb HPaBUTCS, KOIJIa KOJ MOXKET paccKkasaTbh MHE 000 BCeM, JaxkKe
€CJIM MHE 4YeThIpe roja. MHe He 04eHb HPaBATCs CILUIONIHbIE CTPOKK Koja 6e3
uHTEpBaJIOB. EC/iu 51 BUKY, UTO TPU-YETHIPE CTPOKHU CBSI3aHBI MEKIY COOOM,
s TIOCJTe HUX OCTaBJISIO MHTEPBAJI U KPaTKUT KOMMEHTaPUI, AfOIIIH MOosCHe-
HUS K ceaytoriemy 6J0ky. [...] ExuHcTBeHHAst TpobieMa, KOTopast MOKET, Ha
MOU B3IVIsl, BOSHUKHYTH, — 3TO CBOWCTBO IIPOrPAMMUCTOB 3a0bIBATH U3Me-
HUTb KOMMEHTAPUIl TIPA BHECEHUN M3MEHEHUN B Koz, Tora Mbl UMeeM JIeJI0
C JIO’KHBIM KOMMEHTapHeM, a 3TO ellle Xy>Ke, 4eM ero OTCYTCTBUE, TIOCKOJIbKY
TaKOW KOMMEHTapUH MTPU YTEHUN KOfa TaeT HeBEPHBIE OPUEHTHUPHL.

Puuapo Masopodse, paspabomuux [10

IKCIEPTHI B chepe MPOrpaMMUPOBAHUSI COBETYIOT HE KOMMEHTUPOBATh OYEBUTHOE.
HO BCE€ HE MOJXET 6bITI) BIIOJTHE OYEBUIHBIM /JIA IIPOTPaMMHCTOB C Pa3HbIM OIIBITOM.
HoBuukam c105XkHO O1IEHUTD, KAKOH KOMMEHTApUH TT03Ke OKAKETCS TIOJIE3HBIM JIPYTUM.
HecMmoTpst Ha TIMPOKO pacrpocTpaHeHHbIe PEKOMEHIAINHT, MBI COBETYeM HalllM YNTa-
TeJISIM [IePBOE BpeMsl KOMMEHTUPOBaTh Kak MOxHO Gosbine. Koz He caMoro BBICOKOTO
KadyecTBa ¢ HOAPOOHBIM KOMMEHTapHeM Ky/a JIydlile Ko/ia He CAMOro BBICOKOIO KauecTBa
6e3 KoMMeHTapus. Bo3aMOKHO, BaM IIOMOKeT TIATeJbHOEe BLICTPauBaHUE BCEX IIPOLEC-
COB B I'0JIOBe, OY/ITO BbI MaJIeHbKMiI peOeHOK, KOTOPBIH yYUTCS TOBOPUTH U BCE IIPOIO-
BapuBaer 1po cebst: «Celuac s Kaaay CHHUI KaMellleK Ha 3eJIeHbI, a Iajbiie...» Jlaxe
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Yepe3 HEKOTOPOe BPEMsI, KOT/IA BBI CTAHETE OMBITHBIM ITPOrPAMMUCTOM, BBI HE CMOKETE
yrajiaTh, KOMY MPHUJIETCS YMTaTh Balll Koi. MoxkeT, 310 OyAeT 6eCTIOMOIIHBII CTY/ICHT,
KOTOPOMY 3TOT KOJI Hy’KHO OY/IeT TPOYUTATH B PAMKAX MTPAKTUKH, ¥ OH TaK TIOPAJLyeTCst
BaIllM KOMMEHTAPHSIM OUE€BUAHOTO. ECiIM 3TO IPOUCXOMUT B € ANHUYHBIX CIAYYASIX, TO
HY>KHO IOMHUTB, YTO HEYMeCTHbIE KOMMEHTAPUH CTEPET JieTue, YeM HEYMECTHBIH KO/,
U €CJTH BBI 9TO CJIeJIAeTe, TO B IPYTOil YACTU KOJIA HIYETO He HAPYIIUTCS.

Ecnt ske BB BUIWTE, YTO Y KOJIA €CTh JIUIIH HECKOJIBKO OOTMX KOMMEHTAPUEB, He-
3HAYUTETHHO MPOSICHSIIONIUX €T0, 6y/IbTe BHUMATEJIbHBI. B CBSA3U ¢ 9TUM YacTO IPUBOIAT
cJI0Ba yBaxkaeMbIX B cdepe nporpammupoBanus bpailana Kepuurana u Po6a ITuke:
«He duxcupyiite ommbKu mI0X0ro Kojga — cpasy IepeluchiBaiite ero». Koneuto, jerde
CKa3aTh, YeM C/IeJIaTh, U TAKAsI CUTYAIlUsI MOKET IIPUBECTH K TOMY, YTO, KHBasI HA CJIOBA
Kepuurana u [Iuke, kon He TOTBKO He KOMMEHTHPYIOT, HO 1 He repenuchiBaior. [loaTo-
MY MBI XOTHM HEMHOTO ITPO/IOJIKUTH BTOPYIO YaCTh 3TOTO BBICKA3BIBAHUS: HE TIepeIu-
ChIBaEIIlb KOJI, TaK XOTs ObI TIPOKOMMEHTHPYH ero. MHade B KOHIlE KOHIIOB 3a0bIBACTCS,
9TO B HEM OBLJIO TJIOXOTO U KaK 3TO MoJydnsiock. Ho Boobiie u3-3a Takux HEYPSUIL
MOJKHO TaK Pa303JUTHCS, UTO YK JIyUIlle IePeIrcaTh.

O CTpyKTYype KOMMEeHTapuesB

Bo mHorux s3pikax ecTb JBa Bujia KOMMEHTapHUeB: OHOCTPOYHbIE, KOTOPbIE paciiojiara-
IOTCA B KOHIIE CTPOKU KOJIa, I MHOTOCTPOYHBIE, CTOAIIHNE Tepef KOAOM U 3aHIMAIOIINE
HECKOJIBKO CTPOK.

OmHOCTPOYHBIe KOMMEHTAPHUH OT/AEJSIOTCS OT KO/ia CHEeINATbHBIMI CIMBOJIAMH,
B 3aBUCHUMOCTH OT SI3bIKA IPOIPAaMMUPOBAHUS, HAIIpUMeED //, # W - -.

// ycTaHaBnvMBaeMm UBeT MO YMOAYaHUK

color = "#ff000O" // ApKo-KpacCHbIf

if ( (rowIndex % 2) == @) { // TOnbKo 4YeTHble pAAbl
color = "#303060" // cuHeBaTLIi OTTEHOK Ceporo

[[JIH MHOTOCTPOYHBIX KOMMCHTAPHUEB BO MHOTI'UX S3bIKaX HeﬁCTByeT CTaHZapT C++:

/* Ona TOro 4TOo6LI Haw CTON pagoBan rnas,

* Mbl MCMOMb3yeM fBa Yepeayrnwuxcs uBeTa ANA pafa 3afHero BuAa
* cTona.
*/

Cratbs anrauiickoit «Bukumnennus Comment (computer programming)' conepxuT
00630p cTUJIEH HATMCAHNST KOMMEHTAPUEB B PA3JIMYHBIX SI3bIKAX.

Hauwnnaromue 4acTo UCIOMb3YIOT TOJABKO OHY M3 Pa3HOBUHOCTEH: 6O MHOTO-
CTPOYHBIH, MO0 OXHOCTPOUHBIN KOMMeHTapuil. B melicTBUTENbHOCTH e Y 0601X Ba-
PUAHTOB €CTb cBOM cneluduyeckue chepbl npuMeHeHnd. BogbITMHCTBO KOMMEHTA-
pueB Ipolle HAlTH, KOTZa OHU HAXO/SATCS Ha OTIEJIbHBIX cTpoKax. Bo-mepBoix, Torna
UX Jierde MPOCMOTPETD MPHU YTEHUH KO/, & BO-BTOPBIX, MOSIBJISIETCST OOJIbIIE MECTA

! en.wikipedia.org/wiki/Comment_(computer_ programming)#Styles.
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U TOT/Ia HEe HYKHO CJUIITKOM aKTHBHO COKPAIATh KOMMEHTApHil B yIep ero CMbICITY.
OmHOCTPOYHBII BaPUAHT MOAXOAUT [JIs1 JOKYMEHTAIMH TTapAMETPOB U ITePeMEHHBIX
Y YaCTO HMCIIOIB3YETCs, K TIPUMEPY, AJIs YKA3AHIS eMUHUIBI U3BMEPEHIS U TUATa30Ha
3HAYEHU TepeMEeHHOI:

const float speedLimit = 300.0; // meTpoB B ceKkyHAy
global int timeLastMoved = 0; // B MuaaucekyHpax
// C MOMeHTa 3anycka Nnporpammbl

...MHOTO CTPOK ZIPYTOTO KOJA...

void moveSpaceship(
int currentTime, // B mMunancekyHpax C MOMeHTa 3anycka Nporpammbl
// (ponxeH 6bITb >=0)
float deltaX, // ropusoHTanbHOe ABWXEHWE B MeTpax
float deltaY // BepTukanbHOoe ABWxeHWe B MeTpax
) A
spaceShip.x += deltaX;
spaceShip.y += deltay;
// paccuuTaTb paccTosHWe, Ha KOTOpoe yaanunacb pakeTa,
// vcnonb3ya dopmyny a2 + br2 = c”2
float distanceMoved = squareRoot(deltaX* detaX + deltaY* detlaY);
// paccuuTaTb KOMMYECTBO CeKYyHA, MpoweAwunMx C MOMEHTa Mnoc/iefHero
// DBUXeHusa
float deltaT = (currentTime — timelLastMoved) / 1000.0;
// paccyuTaTb CKOpPOCTb B M/C float speed = distanceMoved / deltaT;
// ecnu HeT 3anucuM O BpeMeHW NoCNefHero Bbi30Ba,
// Mbl He CMOXeM onpeaenuTb CKOpPOCTb paKeThbl
if (timeLastMoved != 0) {
// CKOpOCTb paKkeTbl Bblwe [ONYCTUMON?
boolean tooFast = speed > speedLimit;
if (tooFast) {

}
¥

// NMOMHWTb O TeKylWeM BpemMeHu ANsA clefyllero Bbi30Ba
timelLastMoved = currentTime;

}

31tech ecTh ojiHA TPOOJIEMA: YACTO TPOTPAMMUCT, YUTAsT KOJI, HE BUAUT HU 00BSIBIIE-
HU IEPEMEHHBIX, HU COIIPOBOKAAIOIIET0 €T0 KOMMEHTapUsI, He TOBOPs YK€ O TOM, YTO
OH €To ellle U He 3HaeT Hau3ycTh. [IocKobKY Ke, HalpuMep, eIMHUIA U3MepeHNs
speedLimit U3 NPUBEIEHHOTO TIPUMEPA YIIOMUHAETCS TOJIBKO B OOBSIBIICHUH, OH JIOJIKEH
MOCMOTPETH €€ TaM, YTOOBI TIPU cpaBHeHNH ¢ GOpMON speed > speedLimit cymeTh OT-
JIEJTUTh MYyX OT KOTJIeT. [loaToMy JTydiiie yHOMSHYTh €/IJMHUILY U3MepeHNUsI B UMEHU Tiepe-
MeHHOH (cM. T1aBy 5). Toraa HysKHO JIUIIb OJUH Pa3 IJISTHYTh W TIPOBEPUTH MTPABHUIb-
HOCTB KoJZ1a: speedInMetersPerSecond > speedLimitInMetersPerSecond

Odenb MOMOTaeT BBOJ JIEHCTBUTEIHHOTO IUANIA30HA 3HAUEHUI, HAIPUMED, 7S Ta-
pamerpa ¢hyHKIUHU (B IPUMEPE BBIIIE currentTime J0IKHO OBITD TOJOKUTETEHBIM 3HA-
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YeHneM). A ellle Ty diie IIPOTECTUPOBATH BBO/ HA KOMITBIOTEDE, /IJIST TOTO €CTh UHCTPYK-
s o Assert (cM. pasjiest «Y TBepsK/eHus > B Ti1aBe 26).

MHorocTpOoYHBIE KOMMEHTAPUU JTOJKHBI CTOSITh TIEPe]] KOJIOM. JTO HYKHO JIJIsI TOTO,
9TOOBI TIPY PACCMOTPEHUN KPUTHYECKOTO 6I0Ka KO/Ia MOJKHO OBIJIO CHaYaIa MOLyMaTh
0 KOMMEHTapUH U GOJIbIIIE He JIOMATh HaJl HUM rosioBy. Hampumep:

webSettings.setJavaScriptCanOpenWindowsAutomatically(false);
webView.setWebViewClient (new KCWebViewClient());
/* 06xopHoW npuem ana
* https://code.google.com/p/android/issues/detail?id=12987 "WebView
* He paboTaeT Ha Android 2.3". O6xogHoi npuem B3AT ¢ * http://quitenotewort-
hy.blogspot.com/2010/12/handling-android-23-webviews-broken.html
*/
if ((Build.VERSION.SDK_INT == 9) || (Build.VERSION.SDK_INT == 10)) {
javascriptInterfaceBroken = true;
webView.setWebChromeClient(new KCWebChromeClient());

}

KommenTapuit oTHOCHTCS K 1f-6JIOKY ¥ TPU3BaH € TIOMOTIBIO CCHIJIOK MOSICHUTD,
MOYEMY 371eCh 3AMPATTIBAIOTCS HEOOLIYHBIE YCAOBHSI JITISI TOTO, YUTOOBI B OTTPEeIEHHBIX
BEPCHAX MPOTPAMMBbI OTKJIIOUNTh BHEAPEHHBIE OCOOEHHOCTH.

MHorocTpoYHble KOMMEHTAPUU HE HYKHO OTAENSTh MEKCTPOYHBIM HHTEPBAJIOM OT
CTPOKH, K KOTOPOIT OHN OTHOCSTCS (B TAaHHOM CJIydae K if-MHCTPYKIINN ), 7T TOTO UTO-
6BI MOKHO OBLITO U BUBYATHHO OMPEIESUTE CBSI3h KOMMEHTAPHUS € KOJIOM.

KoMMeHTapuu TOIKHBI CTOSITh MAKCUMATBHO OJIM3KO K CTPOKAM, KOTOPBIE OHH OTTH-
CBIBAIOT, MHAUE BBICOKA BEPOSTHOCTD, B TOM YHCJIe M MTPAKTHUECKasI, TOTO, YTO MOKHO
M3MEHNTH MX BMecTe ¢ KogoM. [ToaToMy srydie BMecTo I1esIbIX POMaHOB B Hadgasie Kk 101
dbyHKIMY mHcaTh HeOOIbIIe KOMMEHTAPHL.

KoMMeHTapum K 4OKYMeHTauuu

OrnmucanHbie paHee IpUuMEepPbl KOMMEHTAapPUEB ITPpeIHA3HAYEHDI JIJI IIPOTPAaMMUCTOB, Y1~
TAIONIMX UCXOIHBIN KO, U TIOITOMY OOBIYHO OHU PACTIONATAIOTCST TOBIU30CTH OT TOTO
y4YacTKa KoJIa, KOTOPBI OHU OTIMCHIBAIOT. /[ pyToii BUl KOMMEHTAPHEB — TaK HAa3bIBAEMbIe
KOMMEHTAPUH K TIOKYMEHTAITIH OOPMIISIOTCST TaK, YTOOBI MX MOKHO OBITIO M3BJIEYD 13
NCXOAHBIX JaHHBIX C TTOMOII[bIO TEHEPATOPOB JOKYMEHTAIITUN 1 HpeO6p330BaTb BO BHENI-
HUI TOKyMeHT, HanpumMep, B ¢popme crpanur HTML.

KomMmeHTapum K IOKyMEHTAIIUN BCETAA CTOST HAJ[ TIePEMEHHBIMU WU (DYHKITMSAMI
WJIV B HaUaJse OMpeieIeHUH KIacca U OMUCHIBAIOT KIIACC WM HETTOCPEICTBEHHO CIe/y-
0TITY10 (DYHKITMIO WJIH TTepeMeHHYT0. /111 KOMITUIISITOPA 3TO HOpMa/IbHBbIe KOMMEHTapHH,
KOTOPBIE C TOMOIIBIO JIONOTHUTETLHBIX 3HAKOB (DOPMATHPOBAHNS TO/ICKA3bIBAIOT TeHe-
PaTOpy MOKYMEHTAITHHN, YTO OHU JTOJKHDI OBITH TIPE0OPA30BAHBI KAK Pa3 ¢ TOMOIIIHIO THX
CaMBIX T€HEPaTOPOB.

B Java nau6osee a(beKTUBHO TPUMEHSTIOTCS KOMMEHTAPHUHN K TOKYMEHTAIUI: yiKe
B TIEPBbIX BEPCUSX SI3bIKA JOKYMEHTAIIUS BeJaCh MMEHHO C ITOMOIIIBIO TaKO# (DOpMBbI
KOMMEeHTapueB, B JAaHHOM ciy4ae Ha3BaHHOHU JavaDoc. Biok kommernTapus JavaDoc,
CTOSITINH TIEPET METOIOM, BBITJISIAUT TIPUMEPHO CIEAYIONTM 00pa3oM:
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KOHCTpYKTOp M OCHOBHaA To4yka BXoAa ANA YTEHWA CTpaHuubl naaToopmbl

*
*

* @date: 10.11.200917:27:11
* @author Johannes Jander
*
*
*

@param url URL ansa 3arpysku U napcuHra
@param boardDbId yHukanbHbii ID nnaTdopmbl B 6a3e AaHHbIX
*  @return copepxumoe MapCUpOBaAHHOW CTpPaHULbI

public String KCPageParser(String url, long boardDbId) {

}

OO6BIYHO MHOTOCTPOYHbBIE KOMMEHTAPUHU 3aBEPLIAIOTCI B Java ¢ IOMOIIbIO /* */.
JlomosmHuTeEIbHAS 3BE3/I0UKa B HaUYaJle KOMMEHTapus TOBOPUT O TOM, YTO 3TO KOMMEH-
tapuii Tuna JavaDoc.

KoMMeHTapuu K IOKyMeHTAIMK 00JIajatoT ONpeaeeHHON cTpyKTypoil. Tlepssiit
ab3al] COAEPKUT KPaTKOe OIUCaHUe Kilacca Wid I0KyMeHTupyemoii hyHkuuu. OH 10J1-
JKEH JIaTh IIPOIPAMMHECTY BO3MOKHOCTD MCIIOJIb30BaTh JaHHbII KO 6e3 HeoOXOAUMOCTH
€ro POYTEHUSI, TO eCTh OH JIOHOCUT MH(pOPMANINIO 0 TIPe[Ha3HAYeHNH Ko/ia. 3a (yHK-
el CIeAyoT ee napaMerpbl, 06bIYHO 0003HAYaeMble @param, 1 Pe3yJibTaT (PYHKIIHH,
obosHayaeMbIii @return. J[pyrue moss, Takue Kak @author uii @version, HCHOJIb3YIOT-
Cs He TaK 4acTo.

B npyrux si3pikax cymecTByIOT B 4eM-TO CXOKH€, B YeM-TO Pa3Indaronuecs reHepa-
topsl gokyMmenTanuu: RDoc ans Ruby, Docstrings mus Python, Doxygen st C++.
B Perl cucrema nokymenraru (pod) paboraer mo-apyromy, a 8 C# cucrema 1o Ha-
3BanneM XMLDOC 3anuceiBaeT KOMMeHTapun K JokymMeHTaruu B XML.

Koraa n 4to Hy)kKHO KOMMEHTUPOBaTb

KommeHTapuu ObLIH MTPUAYMAaHbI He TPOCTO JIJIST KPACOTDI, U OHU HE JIEAIOTCS B CAMOM
KOHI[e PabOTBI, KOT/Ia BCE OCTAIBHOE TOTOBO'. JIIOM CO CPeTHECTATUCTUIECKON (UuTail:
HU3KOW ) CTEMEHBIO CAMOIMCITUILIMHBI ¥ CUITBI BOJIM BOOOIIE OITYCKAIOT 3TOT aTar paboTh
Jaske B caMmoM KoHT1le. Y maske ecsi B KOHITE KOHIIOB PEMIATHCS HA TAKOM TM1aT, TIOJIOBUHA
MBICJIEH, BOSHUKABIIUX BO BPEMSs HAITUCAHUS KOJIA, K TOMY BPEMEHU YiKe 3a0bIBAETCSL.
[Toatomy myuriie mucaTh KOMMEHTAPUH MapaieIbHO ¢ KogoM. Ecim npuxonurest Tak
CUJTPHO COCPEIOTAYNBATHCS HA HATTMCAHUH KOJIA, YTO y>Ke He XBaTaeT BHUMAHUS Ha KOM-
MEHTAPUH, JIUIlle BOOOIIe TaKOM KO/ He TIUCATh — HABEPHSIKA OH YEPECUYP CJOKHBIN,
HekoTopbie aBTOPBI laske COBETYIOT TUCATh KOMMEHTAPUH /10 Hartmcanus koja. [Ipocto
€cJI B TICEBIIOKO/IE 3a(hUKCUPOBATH BCE, UTO TJIAHUPYETCS CEIaTh, HE TIOTYIUTCS 3a-
MyTaThCs B TOAPOGHOCTSIX PabOTBHI, &, HATIPOTHUB, OSIBUTCST BPEMST TIOLyMATh O HAITUCAHUT
Bcero koja B o0mieM. [IceBIoKoI, TaKuM 00pa3oM, BBICTYIIAET B KAUECTBE MOSICHEHUST JJIsT
€aMoTo aBTOpa KoJla U IPYTUX JIOJIei, KOTOpbIe ero unTafoT. Kpome Toro, mpu comoctas-

! Uckmouenue: 3as1i, HapucoBanubiii ASCII-cumBosiaMu B KoHIle (aiiia.
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JIEHVM KOMMEHTAPHS U KOJIa MOJKHO MTPOBEPSITD, IEHCTBUTEIBHO JIM OBLIO HATIUCAHO TO,
YTO IIIAHUPOBAJIOCH HATTUCATb.

B kavecTBe OCHOBHOTO TIPaBUJIA MOKHO ITPUHATH CJEAYIOMUI MTPUHIIUI: KOMMEHTa-
PHi IOJIKEH COIEePIKATh BCE, YTO MPOTPAMMUCT XOTeJT ObI CKAa3aTh CBOMM KOJLIETaM MU
COBMeCTHOM pazbope co6CTBEHHOTO Koja. B meanre koMmMeHTapuil oskeH He ay6u-
POBaTh BCe, UTO JIeIAeT KOJI, & OTIMCHIBATH, YTO HYKHO JIeJaTh Koy u moyemy. He Gyer
oIMOKOI BMeCTO 0COOBIX IIyTell pelieus mpobiembl onucarb obuuii kouuenr. (IIpe-
MMYIIECTBO JJAHHOTO ITOJIX0/Ia B TOM, YTO KOMMEHTAPHIT He HYKHO MEHSTb, ECJIU IT03Ke
Ta JKe 1eJTb IOCTUTACTCSI IPYTUM, GoJIee 2JIeTaHTHBIM ITyTeM. ) X0potio Gy/IeT, eCJIi BaTIH
KOMMEHTApUU COZIEPKAT CJIOBO «IIOCKOIBbKY». He ciemyer mucarth JUIIb «IIUKJ Ha3a/l
10 MAaCCHBY», a CJIeyeT — <IIUKJI Ha3aJl TI0 MACCUBY, IIOCKOJIBKY COPTUPOBKA II0 YMOJI-
YAHUIO MTPH BBIBOJIE 3AMEIJISIETCS». 10, UTO MACCHUB 3aITyCKAETCsI C CAMOTO KOHIIA, MOXK-
HO JIETKO MTOHATh U3 CAMOT0 KO/Ia, HO IT0YeMY 9TO IPOMCXO/IUT, Y3HATH HENb3sI.

Ecutu BbI iepest cOOCTBEHHBIMY (DYHKITUSME M METOJAMU MTHITIETe KOMMEHTAPUH, Pac-
KPBIBAIOIIHE UX CMBICJ, TO MOKETE UCIIOIb30BATh CIEAYIONTYI0 (hOPMY TIOBECTBOBAHII:
<4 xouy, 4To6bI aTa DYHKIUA, OMMPAsICh HA 3aJIaHHOE UCXOAHOE 3HAYCHIE, BBIBONIIA
50 snauenuii uz tabauupl USER. Ecan a1ux 50 3HaYeHMii HET, IIyCTh OHA BBIBOJUT BCE
ocranbhble. Ecu ncxonoe 3HadeHue 60IIblie KOJINYeCTBa 3HAUCHUH TabJIHIIBI, OHA HE
NIOJKHA UMETh BBIBOJIA, & ECJIH HYKE HYJIST, (DYHKITHST TOJKHA BEIBOUTH OIIUOKY>. JTa He
CJIUIIKOM cyXast (hopMa XOPOIIla TEM, UTO BbI HE TPATUTE MHOTO CHJI Ha OITUCAHIE TOTO MU
HHOTO Kofia. BMecTo 3Toro 0Ha oMoTaeT BaM BBIPa3UTh CBOU TPEOOBAHMS U TIOKETAHUSL.

Ham npumep B3sit u3 User Stories o paspaborke 11O Agile, B KOTOPBIX HOBECTBO-
BaHIe BCer/la BeJIeTCs OT MEePBOTO JINIA eIMHCTBEHHOTO uncia ((opma «s»). Hacto
UCTIOJTb3yeMas aJbTePHATHBA — (HOPMa MHOKECTBEHHOTO YUCJIA («MBI» ):

// Mbl BOMXHbI MPOBEPUTL, CywecTByeT Au daitN, A0 TOro Kak 3anucbiBaTb B HEro
// 4TO-TO

Taxkoe o6parenne MoskeT 0603HAYATh PA3IUYHBIX CYOBEKTOB: «MBbI, Pa3pabOTUNKH
KOJIa», <5 U TeXHUKa» WU <5, aBTOP, U Tbl, YUTATEIby. K 4acTO UCII0/Ib3yeMbIM CTPYK-
TypaM OTHOCSITCS 06OpalieHne BO BTOPOM JIUIIE:

// BaM HyXHO W3MEHWTb 3TO 3HayeHue Ha © ANA OTNAAKM
KOHCTPYKIIMU B CTPaJaTeIbHOM 3aJI0Te:

// 3HauyeHWe [ONKHO 6bITb M3MEHEHO Ha @ ANA OTNAAKM
u 0600611eHHbIE (HOPMBI:

// npoBepuTb, cywecTByeT nu ¢painn, u 3anucaTb

HexkoTopbie mporpaMMUCTbI CKJIOHSTIOTCS K UCIIOJIb30BAHUIO CTPA/IATENBHOTO 3aJI0Ta,
Jla’ke eCJIV TTUIITY T Ha aHTJIUMCKOM. B 3TOM ecThb ompesieIeHHbIN HeJIOCTAaTOK, TOCKOJBbKY
YacTo MBI He 3HaeM, KTO JIOJKEH JeHCTBOBATh B IaHHLIN MoMeHT. HyXHO Bcerna ueTko
bopMyupoBaTh, KTO ABJsIeTCS CyOBEKTOM ACUCTBHUSA B JAaHHBII MOMEHT: HAIIMCAHHBIN
KO/I, 3211y CKaeMbII KOJI, OIIPeeIeHHBII 0OBEKT, II0JIb30BATE b JIU TAMHCTBEHHBIE CUJIbL
BCEJIEHHOI.

PaccMmarpuBast 3TOT BOIIPOC, CTOUT CKa3aTh, YTO J1i000e pelienue Oy IeT eJIoM BKyca
1 3/leCh He TaK YK BAXKHO MPUEPKUBATHCS eIMHCTBEHHOTO BapuaHTa. B HeKOTOphIX
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CUTYAIIUSX TAK U ITPOCUTCS KAKasi-TO OTpeiesieHHas hopMa, HAalIPUMED <«BBI», €CJIU UNTa-
TEJISIM Ko/Ia 0OBSICHSIIOT, Kak 1moJib3oBarhest AP, Eciin BbI XOTHTE TPU3HATH CBOIO BUHY
B IIO30PHOM <«XaKe», JIYUIIle ICII0Ib30BaTh IIEPBOe JIMII0. Beerna mpu HanmucaHum KOMMEH-
TapueB CTaBbTe ce0s Ha MECTO YMTaTesist, YTOObI Y BAC He TOJYYUIOCh TAKON CUTYaIlUH
KaK y mrgoat, KOTOPBIII BOT KaK IUIIET O Tako# hopme kommeHTapues: «“He nemaiite aTo,
He ITOCMOTPEB BOT TO IIPEIBAPUTENBHO”, — PaHbIIe 5T U caM TaKue KOMMEHTapUH MHCAJL.
[Tozske MHE HY3KHO OBLIO YTO-TO UCTIPABUTD B KOJIE, ¥ 51 OBLI TIPOCTO OOVIKEH HAZIMEHHBIMU
MIPUMEYAHUSIMU OJTHOTO UAMOTA-POTPAMMHUCTA. “XM, — MOAYMAT g, — U THI MHE YTO-TO
XOUellTb TIOCOBETOBATH, HAMKCAB KO/ U3 PYK BOH TI0X0!” A 3aTeM s MOHSII, YTO KOA-TO
HAITUCAH MHOU caMuM» .

Cnyuyamn, korga KOMMeHTapui Mor 6bl MOMOYb

Ecau ko coBepiiaeT HeoKUAAHHbIE A€HCTBHSA

OG6bIyHO ciremyeT u3berath TAKMX CUTYALUI, HO OBIBAET, UTO BbI HCIIOJIb3Y€eTe YyKOU
Koz, ppetiMBopky nim API, Ha KOTOpbIe TOYTH HE MOKETE MOBIUATD. Ecii 9T0-TO Mpn
[IEPBOM [IPOUYTEHIH KO HE COOTBETCTBYET OKUIAHIAM, BO BTOPOI pas GyIeT TOYHO TaK
e, TOITOMY TAaKOH yYaCTOK HYKHO KOMMEHTUPOBATh. PacCMOTPUM 3TO Ha CJIEAYIONIEM
npumepe (B Java)*

File tempFile = new File(tempFStr);
FileOutputStream out = new FileOutputStream (tempFile);
out.write(content);
out.close();
/* ECAn Mbl He MOXeM nepemecTuTb ¢ann B Apyryw ¢pannoByw CUCTEMY, HYXHO ero
CKOMMpOBaTb W MepeumMeHoBaTb. MwMTe NpuyYMHy B AokymeHTauuum K API: (http://
docs.oracle.com/javase/7/docs/api/java/io/File.html#trenameTo(java.io.File)):
"MHOrve acnekTbl paboTbl 3TOFO MeToAa WMMMJIMUMTHO 3aBUCAT OT MnaTpopmbl: one-
pauus nepeMMeHOBaHWA MOXET M He MpUBECTU K MepeHocy ¢aiina M3 opHoi cucte-
Mbl B ApPYryw — ¢aitn MoxeT 6biTb AOCTATOYHO 6OMbWMM, M 3TOrO MOXET WU He Cay-
YNTbCA, ecnn dailn C TakMM MMEHeM NyTU yxe cywecTByeT. BbiBogHOe 3HayeHue
BCerfja [OJIXHO MpoBepsATbCA, 4TO6bl 6bla TBepAas yBEpPEeHHOCTb B HEO6XOAMMOCTHU
nepeumeHoBaHua" . */
if (!tempFile.renameTo(outFile)) {
FileInputStream source = new FileInputStream(tempFile);
FileOutputStream destination = new FileOutputStream(outFile);
FileChannel sourceFileChannel = source.getChannel();
FileChannel destinationFileChannel = destination.getChannel();
sourceFileChannel.transferTo(®, sourceFileChannel.size(),
destinationFileChannel);

! www.hulver.com/scoop/poll /1086869940 ZZXTfTNN.

ITOT NPUMEP 3HAYUTEIILHO YIIPOIIEH, B YACTHOCTH, 371€Ch OTCYTCTBYET Kakast Obl TO HU OBLIO
obpaboTka ommbok. Kpome Toro, 66110 661 GoJiee 11es1ecoo06pasHo HCIoIb30BaTh OMOINOTEKY
nanogo6ue FileUtils us Apache Commons, B KOTOPOii aBTOMATUYECKU YUUTBIBAIOTCS TIPO-
6uiembl ¢ iepenmenoBanreM. OJIHAKO B TAKOM CJIy4ae 3/1eCh He ObLIO Obl 9TOTO IPUMEPA.
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3lech IPOMCXOIUT CJIeIyIolIee: Hallla TPOrpaMMa I0JIKHA 3a0JTHUTH (Qaiiy pe3yib-
TaTaMU U3MePEeHUll C MHTEePHET-cepBepa. I1pu aToM B ciryyae morepu cBSI3U He [0JIKHA
OBITh 3aMUCcaHa JIMIIb MOJIOBUHA TAHHBIX, & JIOJIKEH PaboTaTh MPUHITUTT «BCE WIIH HIYE-
ro». [loaTomy MbI 3anchiBaeM jlanuble (content) cpasy ke Bo BpeMeHHblit daii. [lo-
CKOJIbKY MBI CJIE/IyeM OOTIETPUHATHIM MIPaBUJIaM, TO TIOMEIIAeM TH (hailJIbl B KaTaior
JUUIST BpEMEHHBIX (haiiyioB (temp-KaTajor). 3amuch MPOIILIA YCIEIHO, T09TOMY MBI yiKe
YBEPEHBI B TOM, YTO MOXKEM CITOKOITHO TI0JTb30BATHCS BDEMEHHBIM (haitioM.

MBI XOTHM KCIIOJIb30BaTh UMEIONIHIiCS B Java MeTo renameTo (), 4T0ObI BDEMEHHbII
baiin mepemecTUTh B KOHEYHOE MECTO €TI0 UCIIOIb30BaHUs. MBI OJKUIAIN, YTO ITO HE
BBI30BET TPYAHOCTEH (B MAIKe HA3HAUEHUS YK IMEETCsI XPAHIJIUIIE C TAKUM UMEHEM ).

K coxasnenuio, 1mo3sxe BbISICHSIETCS, YTO Java MO3BOJISIET UCIIOJIb30BATh JJIS TIepe-
HOCA ¥ TIEPEMMEHOBAHSI IAHHBIX JIUIITH COOCTBEHHYIO CUCTEMHYIO (DYHKITHIO, & €€ CTPYK-
TypHas 0co0eHHOCTb, B yacTHOCTU B OC Linux, He 1103BOJSIET IEPEHOCUTD (Daiijbl 3a
Tipejiesibl HeKoi (haiiJIoBOI CUCTEMBI, HAIPUMED C OJTHOTO JKECTKOTO /IMCKA Ha JIPYTOH.
[ToaTomy aTOT BapuaHT GYHKIIUU B Java IIpeTepreBaeT Kpax B CJIydae, eCJId KaTajor
temp HaXOAUTCS HA IPYTOM JKECTKOM JIMCKE, YTO BIIOJHE €CTeCTBEHHO. PadpaboTdanku
MeToza renameTo() OIPOMETYIBO PEIILJIN UCII0Ib30BaTh BO3BPAIAEMYTO TEPEMEHHYIO
tuma Boolean, kotopas 6y/eT MOKa3bIBaTh, YCIEIIHO JIU MPOIILIA OTieparus, 6e3 ykasa-
HUISI TPUYUHBL c60s1 TIPH Heyiaue (3TO MOJKET TIPOM3OTH JIUIITb B HEKOEM UCKIIOUUTETb-
HOM CJIy4ae).

He Gera — B TakoM carydae Mbl CKOITPYEM JaHHBIE B HOBOE MECTO (B IPUMEPE MBI
OIYCTHJIM HEKOTOPBIE CTy4ar cO0eB U CIIOCOOBI X YCTPAHEHHUST) U 3aTEM CMOXKEM Yila-
JIUTh BpeMeHHbIil (ailjr. ITo 3aiiMer GoJIblle BpeMeHH, HO IPUBeIeT Hac K ueau. I1o-
CKOJIbKY MBI MOKEM OUEHb CKOPO 3a0bITh 06 OMICAHHOM OTPAaHUYEHUH METOIA renameTo (),
GyJIeT pa3yMHO HaIMCaTh KOMMEHTAPUH, KOTOPBII CMOJKET U Yepe3 IBa To/ia OObSICHUTD
[IPOTPAMMUCTY, TIOUEMY HYKHO ITPOBEPSITH YCIENTHOCTD BBITIOHEHHS renameTo() 1 1c-
MOJIB30BATh JPYTOH criocob meperoca (hailyioB B KOHEUHOE XPAHUIIHUIIE B CITyYae MOsIBJIe-
HUST OMIMOOK [IPU UCTIOJB30BAHUH TTOCJIEIHETO.

Eciu BbI BuuTE HeO6X0/]l/IMOCTb B H3BMEHEHUAX, HO ceifuac He MOKeTe CKOHIIEHTPU-
POBaTbhCA HA 9TOM WJIH Y BaC HEJOCTATOYHO BPEMEHHA

Jaske ogue jauinb GakT HeoOXOAMMOCTH [IePeiesiaTh WK IePernucaTh y4acTOK Kojia
Tpebyer KoMMeHTapust. Eciii U3BECTHO, YTO HYKHO MEPEICaTh YTO-TO, HO HA 9TO HE
XBaTaeT PeCypPCoB, IOCKOJIBKY BCe BHUMAHKE YK€ OTIaHO APYroi mpobjiemMe, oMOKeT
x0Ts 6b1 kKoMmMenTapuil Tuna « TODO: aToT Ko/ HalMCcaH MJI0X0, IIEPENNCcaTh», KOTOPbIN
CMOJKET TIOCIYKUTD OTIPEIeJIEHHON TToMeTKOH. Hpopmatus o ToM, 4To aBTOp MPH Ha-
MUCaHUK Kojia ObLI He YBEPEH B HEM, JIyUIlle, YeM OTCYTCTBHE MH(MOPMAIUK. A elle JIyd-
1re 6yaet, 6e3yCI0BHO, €CJIM OH HAIIUIIET, [IOYeMY He YBEpEH.

[IpuBeeHHBII Jajlee KOMMEHTapHil I10X0ii (OH B3AT U3 ABMsKKa Ojora Riesen-
maschine). TeMm He MeHee ero HalllCcaHKe HeJb3sl 0XapaKTePU30BaTh KaK COBEPIIEHHO
6eCII0JIE3HYIO TPaTy BPEMEHH:

# TODO: TYT yXe eCTb HeKOTOpble Hefo4eThl

BOSMO)KHO, aBTOP KOMMEHTapWA 3HaJa Ha MOMEHT €rOo HalTMCaHWA, YTO Ke TMOILJIO HeE
TaK, HO TIPU 3TOM OHa IIPOCTO YIIOMAHYJIA O HpO6JI€Me 1 HE TOCUUTAJIA Ba’KHBIM YKa3aTh
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Kakue-1160 HOI[pO6HOCTI/I. Ecau BB IIOHAJMA, YTO HE TaK, U JlaKe yrKe IIpe/IIojaaraeTe,
KaK MOKHO 9TO UCIIPaBUTb, 00s3aTeIbHO HAUImuTe 06 3TOM B KOMMeHTapI/II/I! TO, 4qTo
B I[aHHbeI MOMEHT Ka’K€TCs BaM 9JIEMEHTapPHBIM, B lIeI';ICTBI/ITe]IbHOCTI/I Ka’KeTCA TaKOBbIM
TOJIBKO IIOTOMY, YTO BbI IIPSAMO ceityac IIOTPYIKEHDbI B 9Ty TEMY.

OHpelIe.III/ITer C YHUBEPCAJIbHBIM 0603HaYEHUEM HpO6JIeMHI)IX MeCT B Ko/Z€e, HE II1-

ux mouck. [To oBIenpPUHATOMY MTPABHUIIY SPJIBIKOM TODO 0603HAYAIOTCS BCE MECTA, KOTO-
pBI€ ellle MOIAI0TCS KAaKOMY-TO HCTIpaBaeHuio. FIXME 0603HAYAET, UTO 371eCh YiKe BCE
MOTEPSTHO, 2 BOT XXX 0003HAYAIOTCST MECTa, K KOTOPBIM, KaK K TIPOBOJIAM C BHICOKUM Ha-
[IpsKEHKeM, JIydllle He [TOX0AUTb. B pa3inyHbIX IPOeKTax MPUHATO YCTPAHATb UMeIo-
pecs TODO U FIXME /10 CJIe/yIONIero pejansa.

KOMMEHTAPUN TODO
Bo MHorux cpeaax paspaboTtku ¢ nomolbto TODO 0603HayatoTcs Te KOMMEHTapUK, KOTopble
no3Xe NepexoasT B paspsa 3aaad. ECTb gaxe cneumanbHbiii BUA B peaakTope, KOTOpbIi
npeaocTaBnseT nepeyeHb Bcex koMMeHTapueB TODO, a npy KOMNUASILMK 3TU NYHKTbI Nepe-
YNCNAOTCS Kak NpobnemHble knacchl.

Ecau Ko npeaHa3HayeH 151 OrpaHUYeHHOM cdepbl HCIOIb30BaAHHS

buoundopmatnk us ynusepcurera mrata Kanndopuusa Aapon /lapauHr pacckaspiBaeT
KypHaiy Nature o TaKOM cJiydae, BbI3BAHHOM HEOPEKHBIM BEACHUEM JTOKYMEHTAIIUN:
KOJI, HAITMICAHHBIH VM JIJIST CPABHEHUS TEHOMOB, OBLI TIPETHA3HAYEH TOJIBKO JIJIst PAOOTHI
¢ 6TM3KOPOICTBEHHBIMU OpraHu3Mamu. [I0CKOIbKY OH HUT/IE YETKO He YIOMSAHYJ 00
3TOM OTPaHMYEHWH, JIPYTHE FCCIeI0BATENN UCIIOIB30BAIHU €T0 KO/ [IJIs CPABHEHUST OP-
FaHW3MOB — JIAJIBHUX POJCTBEHHUKOB, YTO MPUBEIO K HEBOOOPA3UMBIM PE3yJIbTaTaM:
«XopotIro, 4TO MHE 3TO GPOCUIIOCH B TJ1a3a, TOTOMY YTO PE3YJIbTAThI HCCAEIOBAHMIA IPY-
TUX YYEHBIX OBLIM COBEPIIEHHO HEBEPHBI, HO OHU JIaskKe HE MOTJIU MOJYMAaTh 00 3TOM,
MIOTOMY UTO $I TIJIOXO COITPOBOIILI TOKYMEHTAINe CBOI KOz .

Ecau BbI BpPEMEHHO IIpEeBpaliaeTe 4aCTu Koia B KOMMeHTapI/Iﬁ

YacTo B 11es19X TeCTUPOBAHUS HEKYIO YaCTh K0O/Ia, KOTOpas, HallpuMep, TPOBePsIeT, UMeeT
JIY TI0JIb30BATE b JOCTATOYHO ITPAB Ha 3aIyCK KaKO#-1160 (GYHKIIH, TTOMEIIAIT B KOM-
MeHTapuid. DTo ObICTPBII 1 yAOGHBII CII0CO0 OTJIKHU OTAEIbHBIX YacTeil Koga® (CM. riia-
By 16). Ho kak TopKO Bac 4TO-TO OTBJIEKAET, BO3HUKAET YyTPO3a, UYTO 3TA YACTh KOJA TaK
u octaHeTcs KomMmeHTapueM (/* if (not user_is_authorized) return*/'). Ecom
[oMeyaTh TaKhe MeCTa ¢ TIOMOIIbI0 XXX, MX Jjierde OyAeT MOTOM HaiiTu. A ere Jrydiie
yKasaTh MPUYNHY MTpeBpalleHns Koa B KOMMEHTapUid, TOTOMY 4TO, KTO 3HAET, MOKET,
MTPOTPAMMICT U HE BEPHETCST K 3TOMY MeCTy Ha MPOTsKeHNH Bcero roza. Bee aTo cTout
OTMETHUTD U 71T BpeMeHHO N3MEeHEHHBIX 3HaUeHW: $days_to_keep = 1; // CHANGEME
HE TaK YMECTHO, Kak $days_to_keep = 1; // XXX nomeHATb ob6bpaTHO Ha 7.

www.nature.com/nature/journal /v467/n7317 /index.html.

ITO TaKkKe CBUAETENBCTBYET U O IJI0XOM mpoekTuposatuu. Jlydiie Bece-taku GbLIo Obl 110-
JIyMaTh O KOJI€ C TOUKH 3PEHUS TECTUPOBAHUS M HAIIUCATH COOTBETCTBYIONIME CIIEHAPUY JJIsT
TECTUPOBAHUSI.
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Eciu BBl y2ke monpoOoBaau MepBbIil MPUXO/ANIMA B TOJIOBY CHOCO0 PENIeHust Mpo-
0J1eMbl, HO TIOTEPIIENH HEYAayy

MBICJIB, KOTOPpas CEro/IHA BaM KaKETCA 6aHaHbHOI>JI, n4epe3 Tpu Mecsllia, BO3MOJKHO, 6yZIET
Ka3aThbCsI TaKOM JK€, TI09TOMY BbI 1 BO BTOpOIL/,I Ppa3 MOKeTe OCTAaTbCA HU C YEM, TIOTEPAB
yﬁMy BpPEMEHMN. ITocraBbTe 3HAK KOMMEHTapU:A Iepej] KOJOM 1 HAITUIIINUTE YTO-TO BPO/IE:

// 3To He paboTaeT (MO HEMOHATHLIM MNPUYUHAM)

Ecau BBl He nocie1oBajIM HalleMy OTJIMYHOMY COBETY UCII0JIb30BaTh CHCTEMY KOH-
TPOJisl BepCcuid

B TakoMm cirydae Gy/IeT TOJIE3HO YKA3bIBATh ATl JIS JIIOOBIX TPOU3BEAECHHBIX U3MEHE-
uuit. Ecsin Haj Koj1oM paboTaioT HECKOJIBKO YeJIOBEK, CIEYeT TaKKe BCTABJSITh COKPa-
IIeHHBIE IMeHa. TaK y Bac MOsIBJIIeTCSI BO3MOXKHOCTD Yepe3 TPH HeZleJIU TI0CJIe TOTO, KaK
BCE MOIILJIO HATIEPEKOCSIK, I0TaJIAThCSI O IPUYUHE TPOUCXOASIIEr0. ITO 0COOEHHO BAsKHO
IIPUMEHSITh K I3MEHEHUSIM, KOTOPBIE BBl HE COBCEM OCO3HAETE UJIHM CUUTAEeTe HEYMECT-
HbIMU. HeZlocTaToK: BBl He CMOKeTe IPUBECTH B CUCTEMY BCe BaIlld TOMETKH ITOCJIE TOTO,
Kak moMensiete KojI. [Togymaiite erte pas Hajl TeM, 4TOOBI HAYATH TIOJB30BATHCSI CHCTE-
MO KOHTPOJISI BEPCUTA.

Ecim peueHne MOKET MIOKa3aThCA IPOrPaMMHUCTY, YUTAIOIIEMY KO/, CIMIIIKOM CJIOKHBIM

Eciu BbI 1eICTBUTEIBHO IPUIILIA K KAKOMY-TO 3ayMHOMY PelIeHnI0, 060CHYITE ero
nesiecoobpastocTsb («Tax koa craner paboTtath Ha 75 % OGbICTpPEes ) 1 TOKAKUTE, YUTO OHO
JIeCTBUTEIbHO KAPAMHAIBHO OTJINYaeTCs OT Ipyrux. Korma yepes HeKOTOpoe BpeMs Bbl
B CJIEAYIONINII Pa3 IOCMOTPUTE HA KOJI, IIPUYUHA MOKET OTIIACTD 32 HEHaJIOOGHOCTHIO.
A ecniu BbI ocTaBUTE CBOE pelieHre 6e3 KOMMEHTApPUsL, TYT JK€ TOSBUTCS KTO-TO, KTO
cpasy NPU3HAET KO/ HeduTabeIbHBIM M PA3HECET €ro B IyX U Mpax.

Ecom BbI YiKe 3HaeTe WiIH nmpe/anojaraere, YTo 4YTo-To JAejaeTe HENPaBUJIbHO

Ecav BBI, K TPUMEPY, HE TECTHPOBAIIH TOT WM HHOM yIaCTOK Koza Ha chOH, a TpOCTO 1Mo
KaKHUM-TO KOCBEHHBIM IIPUYMHAM 3HaeTe UK IIpe/IiosaraeTe O HUX, He Hy>KHO CTBILJIN-
BO yMaI4uBaTh 00 5TOM. HarmuimuTe 4ecTHBIN KOMMEHTApPHH 1 TOMeThTe ero TODO. Eciri
M03:Ke BO3HUKHYT TIPOOIEMBI, BBI CMOXKeTe ObICTPee HAWTH WX TIPUINHY.

Eciu Bl yacTo cTpasaere OT IyTaHUIIBI U3-3a MHOKECTBA CJIOKHBIX CBsi3eil B ynpas-
JISIIONIUX CTPYKTypax
Mo:xHO B35ITh 3a [IPABUJIO B KOHIIE TAKUX CTPYKTYP OCTaBJATb KOMMEHTapUii:

for (cat_counter = 0; cat_counter < count(cats); cat_counter++) {
if (cat_counter % 2 != 0) {
for (hedgehog_counter = 0; hedgehog_counter < count(hedgehogs);
hedgehog_ counter++) {

// MHOro koga

} // xoHeu hedgehog_counter
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} else {
// ewe 6onbwe kKoaa

} // xoweu cat_counter
} // koweu for cat_counter

Boobuie B ganpHeiiniem sydiie cTapaThCs UCIOIb30BaTh O0JIee KpaTKue, yaI0OHbIe
JUUIST BOCTIPUSATUS YIIPABJISIONINEe CTPYKTYPbl. HECKOTbKO COBETOB, KaK 3TO MOXKHO CJie-
JIaTh, BBl HalijieTe B riase 15.

Ecau npuxoaurcs UMeTh J1eJI0 ¢ 0OPbIBKaMH Uy5K0TO KO

YkaspiBaliTe HCTOYHUK 4y:KOT0O Koja. BO3MOKHO, TI0 TIOBO/LY HETO M03Ke BO3HUKHYT
BOTIPOCHI UJIH aBTOP OHAKIBI IPEJCTABUT HOBYIO, YIyUIIeHHYI0 Bepcuio kona. ([lom-
HUTE: 3TO KacaeTcst TOJIbKO 0OPBIBKOB Kojla. Ecain BbI MCTOIb3yeTe GOMbINNE YIACTKI
YyKOTO KO/, TO €CTh OT HECKOJIBKUX CTPOK JI0 1eJI0i GUOINOTEKH, CIeNyeT coXpa-
HSTB 9Y3KOH KOJ B OTIENbHOM (hailie, U HU B KOEM CJyYae HeJb3sI BHOCUTh B HETO
U3MEHEHUSI. )

Ecim BAPYT B C€PEANHE KOJQ MOABJAIOTCA YUCJIA

Hazneemcs, uto rocsie npouTeHus U yCBOCHUS IJ1aBbl 14 B BalieM Kozie BAPYT 13 HUOTKY-
Jla He IoABATCSA Yyncia. Bl M mpucBonu KoHCTaHTbL. Onpeiesienre KOHCTAHTDI IOYTH
BCET/a TPUHECET elrie GOJIBITIE MOTB3bI, ECTH BBI 106ABUTE KOMMEHTAPHUH, B KOTOPOM 00'b-
SICHWTE, TIOYEMY BBIOPAIM MIMEHHO 9TO 3HAYEHUE U JIJIST Y€TO OHO UCTIONB3YETC.

Jlaxe ecov mpuanHa OyIET 3ByYaTh CAEAYIONINM 06pa3oM:

// HaihpeHo meTofoM npob6 M ownmbokK: 3TO 3Ha4YeHWe BpoAe OXBaThiBaeT
// HaumeHee rybuTenbHble ANA ceTHaTKW rnasa useTa

BbI BCE€ paBHO 06J1er4nTe JKU3HDb IIporpaMMuUCTaM, YUTAaIOIUM KOZ.

NMpobneMHble KOMMEHTapUM

KoMmMmeHTapum MOTYT HAaHOCHUTD BpPeJl KOAY, B YaCTHOCTH, TOT/Ia, KOTZ[A OHU HEBEPHBI
1 BeJIyT MPOTPAMMUCTOB T10 JIOKHOMY cJeny. /{aske pasyMHble KOMMEHTApUH BJIEKYT 32
€060l IOMOHUTEIBHYIO PaboTy: B Oy AyIeM IPUAETCS IepeeIaTh He TOJBKO KOJI, a ellle
1 OTHOCSIIUICS K HeMy KoMMeHTapuil. Eciii ecTh yBepeHHOCTD B HEHYKHOCTHU KaKOH-TO
nHGOPMALH, CTOUT 3aaTh cebe BOmpoc: «Mory Jiu s IepeHecTy 3Ty NHMOPMAIUIO 13
KOMMEHTapUs B KO/ ?»

Panee MbI pekoMeH10BaIM, B OCHOBHOM HOBUYKAM B IPOTPAMMUPOBAHUMY, TTNCATH
60JIbliIe KOMMEHTApUEB, YeM KaxeTcsl HeoOxXoauMbiM. Eciiu ciieioBaTh 910 peKOMeH-
JAIMH, HYKHO IOMHUTb, UTO elle BaskHee 00AYMAHHO YAaAATh KOMMEHTAPHUH, ECJIU
OHU TIOBTOPSIIOTCS MJIM HE COOTBETCTBYIOT AeiicTBUTEIbHOCTH. MHOTHE pazpaboTuu-
KU HEOXOTHO CTHPAIOT KOJI, IOTOMY UTO C €eT0 HAllMCAaHNuEeM CBSI3aHO MHOTO yCUJINH.
Takoe oTHOIIEHHE K paboTe MEPEHOCUTCS U Ha KOMMEHTaPHH, HO 9TO B KOPHE Hellpa-
BUJIBHO.
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[ToBTOpAI01IIHIECsT KOMMEHTAPUH, KOTOPbIE OIIUCBIBAIOT BYepallHee COCTOSTHUE KOJIa,
ele Xyske, 4eM OTCYTCTBHE KoMMeHTapueB. Ecii y Bac HeT BpeMeH! 0GHOBUTH KOMMEH-
Tapuii, X0Ts1 GBI TIOMEThTE ero TODO ¥ KPaTKo MOsICHUTE, ToueMy oH ycrapes. Eciu on
MPUBOUT K U3OBITOYHOCTH, COTPUTE €ro. XOPOIIre POTPaMMHUCTBI IOCTATOUHO Gectie-
PEMOHHBI B y/IaJICHU Y KOJIa, U ertie GOJIbINe — B yaJIeHHH KOMMEHTAPUEB, TOCKOJIBbKY OHK
3HAIOT, YTO MIPU HEOOXOUMOCTH BCET/IA MOTYT BCE BEPHYTD Ha3a/{ — HAITPUMED, UCTIONb-
30BaTh CHCTEMY KOHTPOJISI BepCHil 1k 6e3 0coObIX YCUITUIT HATIMCATH BCE 3aHOBO.

Bor elie HeKOTOPBIE TIPU3HAKU MTPOOJIEMHBIX KOMMEHTAPUEB.

KoMmMeHTapuii CIMITKOM JITHHHbBIH

Kaxmast He coBceM GaHabHAsT (DYHKITUS JIOJKHA OMMCHIBATHCST BHAYAJIE OTHIM-/[BYMST
npeaiokerusMu. Ecii HykHO 6ouibIie, ¢ (QyHKIINEH SBHO YTO-TO He T0. BO3MOKHO, OHA
XO4eT BCe U Cpa3y UJU CIAUIIKOM CJIOKHO 3a/jaHa.

KOMMCHTapI/Iﬁ CCBLIIA€TCA HA NIEPEUMEHOBAHHBIC 3JIEMEHTDI

C nomoripio nHCTpyMeHTa pechaKTOPUHTA BbI TOMEHSIIN NMS KJ1acca, (PYHKITUH WJTH TTepe-
MEHHO, HO UCIOJIb3yeMbIIl BaMU WHCTPYMEHT He yueJl KOMMeHTapuu. B KkoMmMeHTapuu
Terepb CTOUT ycTapesinee nuMs seMenTa. CaMo 110 cebe HTHOPUPOBaHIE KOMMEHTAPUER
WHCTPYMEHTOM pehaKTOPUHTA He SIBJISIETCSI HETTPABUIIbHBIM, TIOCKOJIBKY MOTJIO IIPOU30i-
TH TaK, YTO Bbl HEOPEIKHO HA3BAIM KaKyl0-TO IEPEMEHHYIO variable, a IOTOM BO3bMeETE
M HazoBeTe ee timestamp. DTO BBI3OBET OOJIBIIYIO MMy TAHUILY, €CJIM 3aMEHUTH BCE YIIOMU-
HaHUs variable Ha timestamp B KOMMeHTapusx. Bo MHOTHX cpegax paspaboTKU cylie-
cTByeT (byHKIHS TepecMOTPa KOMMEHTAPHeEB BO BpEMST TIepeMMEHOBAHNS TTePeMEHHBIX.

KOMMCHTapI/Iﬁ COAEPKUT COKpALlCHUs

3mech AeWCTBYET TaKO JKe MPUHITUII, KaK U JIJIsI UMEH MePeEMEHHBIX (CM. TJIaBy 5): pH-
MEHSTh COKPAIEHH TOJbKO TOT/IA, KOT/[a OHY UCTIOIb3YIOTCst H0JIee YacTo, YeM TIOJTHbIE
caoBa (nanpumep, HTML, PDF).

KomMeHnTapwii, KOTOpPbIi Jiyunie GbLIO Obl IOMECTHTh B COMMIt message CUCTEMbI
KOHTPOJIS BEPCHi, WM HA000POT

Ecuu BBI nictipaBuiiv Gar u puMeHsIeTe CUCTeMY KOHTPOJIST BEPCHL, epe/l BAMU BCTAET
BOTIPOC: Ky/Ia JIydIlle TOMECTUTh KOMMEHTAapHUii: B KOJ WK B commit message? Kax mpa-
BUJTO, TPOM3BOJISI COMMIt, UMEET CMBICT JIUITb TIOSICHUTB, 4/Mo OBLIO M3MEHEHO. XOPOIIIo
KOOPJIWHUPYEMbIE TTPOEKTHI UCIOIB3YIOT CUCTEMY YIIPABJIEHUS 3a/1a4aMy, HAIIPUMED
Jira, u npuBssBIBatOT commit message K cooTBeTcTBY0IIeMy 1D 3a1auu 7151 TOTO, YTOOBI
M035Ke MOKHO OBLITO OTCJIEUTh MPUYNHY U3MEHeHU . Ecain JKe peub UIeT He 0 XOPOIIo
Pa3BUTOM IIPOEKTE, MOKHO CAMOMY YKa3aTh TPUUNHY U3MEHEHUI B KOMMEHTaPHUH. DTO
He Tak yZ06HO, TOTOMY 4TO JUTHHHBIE NICTOPHH HE T0OABISIOT KOAY YNTAOETHHOCTH.

KOMMCHTapI/Iﬁ HEMOHATEH IIPOrpaMMHUCTaM, VI KOTOPBIX IIPpE€AHA3HAYECH

OueHb THIaTEJIbHO O6Z[yMbIBaI';ITe, 6yz[eT JIN IIOHATEH KOMMGHTapI/IfI, B CJy4ae, eCjin
KO/ 6leeT YUTATbCA HEITPOTPAMMUCTAMU NJIN JUJIETAaHTAMMU. HaHpI/IMep, TaKoO€ MOKET



88 Yacrsb II. MporpammmpoBaTh 1 NoHUMaTb

[IPOM30ITH, KOra Bbl BCEMY MUDY II0KasbiBaeTe Iutarut 1y WordPress, HoBoe 110-
noJiHeHue A5 Gpaysepa uan uHcTpyMmeHT Greasemonkey mim Korga moJib3oBaTen
Balllero Kojia Mepe/] 3aIyCKOM JIOJIKHBI BBECTU B (hailjl ¢ KOJOM HEKHe JIaHHbIE /IS
BXOJIA.

OpurnHasbHbie NPpMMepPbl NICKYCCTBA KOMMEHTUPOBaHUSA

# noTpayeHo_yacoB_BnycTyto = 16

# OpHoMy 6ory n3BecTHO

# noceAwaeTca moewn xeHe JapnuH

# NbAH, NOUNHIO NO3XKe

# BpemeHHoe, YyepT ero nobepu!

# pabotai, Hy noxanyicral

# cTpeMHo yaanAaTtb

# ObpalueHne Ko MHe B ByayLem. MpocTn meHsa 3a Bce!

# TAxeno 6bINo NucaTb, Tak NYCTb TAXeno byaeT n unTaTh

#TODO: MNoymHn. YTo NOUMHUTBL?

# Ruby lexer aganTpoBaH 13 irb — BHYTpeHHVe KOMMOHEHTbI HE OMKCbIBALO, MOTOMY YTO
6010Cb.

# 3TOT KoL MOXeT No6UTb OfiHa NNLLb MaTb.

# Y10-0-0-0-0, NOYEMY OH He 3anyckaerca?

WcTtouHukn: stackoverflow.com/questions/184618/what-is-the-best-comment-in-source-
code- you have-ever-encountered/, blog.fefe.de/?ts=b27 08668, @inoxio / Twitter, @l AmMarth
/Twitter.



UTeHue koaa

YuTath KOJ — 9TO MHOT/A TO K€, YTO UCKATh MPpaBLy BHYTpU cebst B Halle
BpeMsl.

Pun Potibep,/ @rinpatu, Twitter, 10 nas 2073 z00a

B 6ompmuncTse CJIy4da€B KO HaMHOTO JIETY€ ITUCATh, YEM YNTATh. ITO CBSI3aHO C TEM, 4TO
TIpY HAITMCAaHUU KO/Ia y HaC YK€ €CTh 06pa3Ha§I MO/JIEJIb TIPDOTPAaMMBbI B TOJIOBE — €€ HYJKHO
JIMIID 3aIIACATh. TO «JIHIIIb 3aIIICATh> YoRE€ IIPEACTABIIACTCA JOBOJIBHO CJIOKHBIM €JIOM.
OIIHaKO JJIA TOTO, 4TOOBI Koz, 0cobenHo '—Iy)KOfI, TMIPOYUTATDh U TIOHATD, HYKHO B IIPOIIECCE
UTEHNA CYMETb BOCCTAaHOBUTDH 06pasHy10 MO/JIEJIb TIPOTPAaMMBbI, CYyIIIECTBOBABIIYIO B TOJIOBE
pa3pa60TqI/IKa OAaHHOTO MTPOAYKTA, a 9TO HAMHOTO CJIOJKHEE. [Ia)Ke ynTas KaueCTBEHHBIA
KOJI, Hy’KHO CPa3y yJIaBJINBATDh 0COOEHHOCTH €T0 CUHTaKCUCa U TIPpA 3TOM ITOCTOAHHO ITOM-
HUTD O IIOBEAECHNHN KOJa KaK €/IMHOI'O IIE€JI0TO. 310 CJIEAYET yIUTbIBATD, €CJI1 BbI IBITAETECH
y3HaTb HO[[pO6HOCTI/I pa6OTbI HEKOI (l)yHKIlI/H/I. ITO CJIOKHO HE TOJIbKO JIJISTI HOBUYKOB.

Tem He Mmenee TMEPpUOANYECKN YUTATh KOJ APYTUX MIPOTPAMMUCTOB OY€HDb BAaKHO,
TIOCKOJIBKY 3TO TOMOTAET CTATh XOPOMIINUM TIPOTPAMMUCTOM. IIOBOJII)HO qaCToO Apyrue
TIPOTPAMMMUCTDI TO-APYTOMY U JIYUIII€ CIIPABJIAIOTCA C HEKOTOPBIMU 3ala9aMU. ITockomb-
Ky y HaC BO BpeMA pa6OTbI Haa KaKNM-TO BOITPOCOM HE€ BCerga €CTb BO3SMOKHOCTD IIPO-
KOHCYJIbTUPOBATHCS C KOJJIETAMU, & MOKET 6I)ITB, HaM H€ XBaTa€T Ha 9TO CMEJIOCTHU, 9TO
XopoI1ras aJbTepHaTUBaA Y3HATDH O JIPYTUX BapUaHTaX PEIICHUA HpO6JI€M.

Aymaerte, 3TO0 A€NCTBUTEJIbHO TOr0 CTOUT?

BriosiHe ecTecTBEHHO He XOTETh YMTATh KO APYTUX. M03T GOIBIIMHCTBA JTOEH Mpo-
TUBUTCS YPE3MEPHON paboTe ¥ B IIETOM TIPEITOYUTAET PacciaabeHe yCepaHoMY TPY-
Iy. 3a4eM YHUTaTh U THITATHCSA TOHITh HePa3bOPUMBLIN KO/, €CJIF BMECTO 9TOTO MOKHO
MOCMOTPETh N300PAKEH IS KOTST UM MOCMESIThCS Ha/l Kydeit MeMoB? ABTOp GJsiora
Coding Horror [Ixxedd Aty nuirer: «HUKTO He yuTaeT 4ysKOM KO Paiu yI0BOJIb-
CTBHUS — JIa 51 U CBO#T He BCET/Ia YnTaIo ¢ GOMBINON 0X0TOH. CMEITHO MPeANoIaraTh, 4To
KTO-TO YCTPOUTCST B KOKAHOM Kpecye 1 OyIeT HACTaKAATHCS OPEH/IN 32 YTEHUEM Uy-
’KOTO NCXOTHUKA» .

1 www.codinghorror.com/blog/2012 /04 /learn-to-read-the-source-luke.html.
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U Bce ke HaiiAyTCst TaKie TPOrPAMMUCTBI, KOTOPBIE 3aXOTT MOCIIOPUTD ¢ [Iked-
(oM, oTpHIIast KOMUUHOCTD TIPEIOKEHHON UM CUTYAIIH, U JaKe TOJIyd4aT HCTHHHOE
YIIOBOJILCTBUE OT YTEHUS «yTOHYEHHOTO» KO/Ia. BO3MOKHO, BBI ITPUIEPKUBAETECH TOU-
ku 3peHus xedda Areyna. Moxer, BaM OGivke MHEHHE BTOPOI TPYIIIIBI U JakKe
Korga-HuOy/Ib Bbl caMy ¢ yiioeHreM Oyzere ynrtarh ko Ho aas Havyama monpofyiite
3aKJTIOYUTD CIEAYIONIYIO CAETKY CO CBOUM MO3TOM: BBI Oy/IeTe BPeMst OT BPEMEHH YHUTATh
JUIMHHBIE KYCKU KOZIa U OOIyMbIBATh IPOYNTAHHOE, HE OTBJIEKAsICh HA JPYyTHE, Oojiee
[PUSITHBIE JIEJIA.

Ecymi ke BBI CIBITHIBACTE OTBPAIlEHNE TPY MBICJU O YTEHUN KOJa, OYIbTe OTKPO-
BEHHBI ¢ COBOI: HET, TaK MPOUCXOAUT He U3-3a KOoJla. ITO HUKAK He CBS3aHO C BAIIUM
MHTEJUIEKTOM. JTO CBSI3AHO JIMIIIb C TEM, UTO BAM HY3KHO €Ille ¥ yMaTh Hajl YyXKUM KO-
JIOM. ITO HOPMAJIBHO, TOCKOJIBKY MBIIILIEHIE TIPU3HAET HEOOXOIUMOCTD 3TOH paboThI,
XOTh €€ MOKHO BCe BpeMst oTpuIiaTh. Ho 310 Beeria HyKHO JiesIaTh, 000CHOBBIBAS HE TEM,
YTO «3TOT KOJI HEBBIHOCHM» WJIH <51 €II[e TaK TJIYII», a TEM, 4TO «sI He Oy IPsSMO ceiyac
00 5TOM ZIyMaTb».

[ToHOE HEKETaHNME TIPOYECTD Jaske CaMbIi MaJbIl (PparMeHT KOa MOXKET TIPEeTisT-
CTBOBATH BallleMy caM000Pa30BAHUIO, ECJIU BAPYT BBl 3aXOTHUTE YTO-TO Y3HATD., MOKHO
paccMaTpuBaTh GHOIHOTEKY, KOTOPYIO XOTEIOCH GBI TPUMEHHUTH B CBOEM KOJI€, WU UH-
TaTh MO3HABATEIbHYIO, HO TIEPENIOJIHEHHYO TPUMEPAMU KOJIa KHUTY, OJTHAKO 3TO Oy/IeT
BBITJISIZIETh Kak OGECIoIe3HO€e MPOTUCThIBAHIE CTPAHUIL, BBI3BIBAIOIIEE OTTOPKEHIE,
€CJIM Y Bac HEJJOCTATOYHO MPAKTUKU B UTEHUH KOJIA.

EcJit BbI 3ax0TesIM HAYaTh PabOTY € HOBBIMU SI3BIKOM HJIU TEXHOJIOTHEN, BAM OUEHD
MOMOXKET YTEHUE CYIECTBYIONIETO KOJA, U ATO MO3BOJIUT [TOJYYUTh HEKOE TIPEJICTABIIE-
HUE O TOM, B YeM 3aKJII0YAIOTCSI UCIIOJIb3y€EMbIE B JAHHOM SI3bIKE WU TEXHOJOTHU CTaH-
JapThl. 3[1Ch He HYXKHO B COBEPIIEHCTBE MOHUMATD KO/l — 3a4aCTYIO TOBEPXHOCTHOE
3HaHve OyzeT BaM Ha pyKy. Ecsiu BbI yike 3HaeTe sI3bIK WM GYHKITNN GUOIMOTEKH 10
TAKOU CTEMEHHU, YTO MOKETE MEXaHIUUECKH TTO/[PAXKATH TOMY, KaK JAPYTHe UX UCTIOJIb3Y-
0T, 3HAYUT, BBl 3HAETE JOCTATOUHO JIJIst TOTO, YUTOOBI CAEIATh IIePBBIE HEYKIIIOKIE IITark
B HOBOU cepe. OcTanbHOE MOCTUTAETCS] METOAOM TIPO0 U OITHOOK, a TaKKe TaJIbHel-
[IUM YTEHUEM.

BbI TaksKe MOKETE TIPUHYIUTH Ce0sT K UTEHUIO Ty3KOT0 KOJIA € TIOMOIIIBI0 HEKUX BHEII-
HUX 00CTOATEILCTB, B TAKOM CJIydae BaM MIOMOJKET YiKe MMEIONHHCS OTIBIT YTEHUsT KOJIA.
JLJTst IITaTHBIX TPOTPaMMUCTOB, KaK U JIJIsI MHOTHX CIIEI[HATUCTOB, HE IMEIOTIIUX MTPSIMO-
0 OTHOTIIEHUSI K TIPOTPAMMHUPOBAHUIO, HO BPEMsI OT BPEMEHU CTATIKMBAIONINXCS B pabo-
T€ CO CKPUIITAMU U IIPOTrPAMMAMH, TAK)K€E CBOMCTBEHHO aHAIM3UPOBATH KOJI [TPE/IIie-
CTBEHHWKOB WJIU KOJIJTeT. XOPOIIero aHan3a He BhIIJIET, €C/IN MPEIBAPUTEIHHO HE
MPOYUTATH KO U HE TIOHATH €r0 XOTs Obl B 0OIINX YepTax.

Jlaske ecoiu BBI TPOTPAMMUPYETE TOTBKO PV CBOETO YAOBOIBCTBYSI 1 JIJIsT Ce0ST, B
MOJKeTe 0Ka3aThCsl B CUTYAIlUH, KOT/[a HeOOXOIMMO TPOYUTATH 4y3K0ii Ko/ B HacTosee
BPEMsI TIPOCTHIE TPOTPAMMBI 3a9ACTYIO CO3/AI0TCST HA OCHOBE YiKe HAMMCAHHOTO KOZA.
SI3bIKU MMEROT COOCTBEHHBIE CTAaHIAPTHDBIE OMOIMOTEKH, A TIO]] TPUKJIALHYIO CPELY, Ta-
Kyio kak Web min MoGuibHbIe yCTPOICTBA, €1Ba JIM MOKHO ITPOTPaMMUPOBATh 6e3 Hc-
nosib30BaHust hpeitMBopKa. Bee 60JTbIITee KOMMYECTBO TOTOBOTO Kojia cTanoBuTcst Open
Source, 4To 1M03BOJISIET 3ArJISTHY T B UCXOMHUKH. OTKPBITHIN HCXOAHBINA KOJ[ YaCTO T10-
CTaBJISIETCSI HE ¢ JIydineil jokymenranueii, xorss PHP u jQuery mpezacTaBiasioT coboit
J[BA BIIECYATJSIIONIMX UCKJIOYEHUS B 9TOM Iiane. HaKkoHell, eciii Bbl HUKAK HE MOJKETe
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YCTPaHUTH OMUOKY U CIIpalinBaeTe 0 Hell Ha (hopyMax y APyrUX MPOrPaMMUCTOB, UX
OTBET OYIET COMEPKATh KO/, KOTOPBIU BaM HYKHO Gy/IeT KaK-TO MOHSTb.

Jlaske ecyivi BBI HAUCAIU KOJI, KOTOPBIM Gy/IeTe MOJb30BAThCS HE TOJIBKO CaMu,
M 3TO MPOUBOIILIO BCETO JIUIIIb TTOCJIE TPEX Hefle b uTeHusa KHuru «IlocTpoeriie pobo-
toB 13 LEGO u porpaMMupoBaHue», BAM BCe PAaBHO He U30eKaTh YTEHUS YYKOTO
KOZIa. A IMEHHO 5TO ITPOMCXOUT B TOM CJIyYae, eCJIU BAlll KO/ He BHITIOTHSIET TEX OTIe-
paruii, KOTOpble OH JIOJKEH BBITIOJIHUTD. B Takre MOMEHTBI BbI CAMH OTBEYaeTe 3a BCe
KOMIIOHEHTHI KOJIa, 1aKe 3a Te, KOTOPbIe BbI CAMU He ITIHcaau. Bl He MOXKeTe UCKaTh
OTTOBOPKH B TOM, UYTO HE OTBEYAETE 32 TOT WM WHOU (pparMeHT Kozxa. B ToT MOMeHT,
KOT/Ia BbI TIOKA3bIBA€TE CBOIT KO/l BCEMY MUPY, BbI CTAHOBUTECH OTBETCTBEHHBIM 32 BCE
omuOKY B HeM. ITO Tak Ke, KaK U TP POSKAECHUH JAETeH: MOKHO OT HUX OTKa3aThCH,
HO 9T0 OyIET, MSITKO TOBOPSI, HEMIOPSIZIOYHO.

YacTo, ynTas 4y;KOH KO, MOKHO HAYYUTHCS JIyUIle CIEUTh 32 YNTaOETbHOCTHIO
COOCTBEHHOTO KOJIA, TOCKOIBKY BbI Y7Ke 3HAKOMBI € O0JIee NI MeHee TIOHSITHBIM KOIOM
U TIOOBIBAMIN B TIIKYPE TOTO, KOMY HYKHO CJIEA0BATH YYKOMY MBIIUIEHUIO. A TOT, KTO
OJTHAK/IBI MPOKJWHAJ TIIOXVE TTPUMEPBI KOJIa, HETOHSTHBIE OTCTYIIBI U YCTAPEBIIYIO
JOKYMEHTAIUIO, OYIeT, BEPOSITHO, GOJIBIITE 33/lyMBIBATHCST O JIETKOCTHU YTEHUST COOCTBEH-
Horo koja. [lyrmac Kpokdopa roBoput: «Ceromnss YuTaeMoCTh KOZla — MOU TJIaBHBIN
npuoputeT. OHa BaskHee 3(h(HEKTUBHOCTU U TIOUYTH TaK Ke BaKHA, KAK KOPPEKTHOCTB,
U 51 IyMaio, YTO YUTAEMOCTh KOJla — BAJKHEMHIIHIT mar K ero KoppektHocTus» . [l Ha-
YUHAIONUX MMPOTPAMMHUCTOB 3TO XOPOIIasi HOBOCTh, TOCKOJbKY TTUCATh YUTAEMBIH KO/
JIeTYe, YeM BbICOKOONI TUMU3UPOBAHHBII.

A Temepsb IpesIaraeM HaITU PeKOMEHIAINH 11 9 (PEeKTUBHOTO YTEHUS IYKOTO
U COOCTBEHHOTO KOJIA.

CnepBa uMTaNnTe AOKYMEHTaLuIo

Yac ureHus KOZa MOJKET COKOHOMUTDb MUHYTY UTE€HUA JOKYMEHTAIUN.

Juomuduc Cnunennuc. Ymenue xoda

Ecin y nporpaMMbl WM MCXOAHKMKA, C KOTOPBIMU Bbl paboTaere, eCTh JOKyMEHTALIUS,
poYUTaliTe CHavasla ee. ITO COKOHOMUT BaM JOBOJbHO MHOTO BPEMEHU NP YTEHUH
KOJIa, TIOCKOJIbKY JOKYMEHTAIUsI COAEPKUT 0030p (DYHKIIUIU TPOrPaMMBI, a TAaKKe OT-
BEYaeT Ha BOIIPOC O TOM, KaK IIPOrpaMMy 0OBIYHO UCIIOAb3YIOT. B IPOTUBHOM cIydae
BaM TIPUAETCST YCEPHO BBIJIABIUBATD 3TO U3 CAMOTO KOJIa.

OcobeHHOo B Tex ciIydasx, KOrla B KOJ BCTPOEHbI HeM3BeCTHbIE OUOJNOTEKH, [k
03HAKOMJIEHHUSI ¢ HUMH YacTO JOCTATOYHO IPOYECTh AOKYMEHTAIUI0. B HCXOIHOM Koze
MOZKHO JIUIIB 31Ty TaTh (KO OMOJMOTEKH YaCTO BHYITUTEILHBIX PA3MEPORB) U OBICTPO
YITH OT LIeJIM UIMEHHO IPUMEHUTH Oubanorexy. Bubamoreku — 210, COGCTBEHHO, M €CTh
KOJI, TIpeTHa3HAUEHHBI JIJIS TaTbHEHIIETo UCIOIh30BaHus B APYTUX MpoekTax. OH 101-
JKeH IIPeJCTaBIATh co0o0il nHTepdeiic u He TpeGOBaTh OT II0JIb30BaTeNs (TO €CTh IIPO-
rpaMMICTa) Jie3Th B Ae6pu. Bubnnoreku 0ObIYHO CHaGKEHBI JOKYMEHTaIHEl.

U Ceuben I1. Konepnl 3a pabotoii. — M.: CumBou-ILmoc, 2011. — C. 107.
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To, 4TO He OYEHH XOPOIIIO PACTIOZHACTCST TIPY YTEHUHN JOKYMEHTAIUH, — B3AaNMOCBSI3b:
KaK MOKHO Pa3yMHO HCIIOJIb30BATH BHIBOJIMMOE 3HAYECHVE OHOM (DYHKITHH JIJISI 3aITyCKa
NPYTOH, KaKue JydIiue MPaKTUKA UMEIOTCS B SI3BIKE, KaK MOKHO BCTPOUTH GUOTHOTEKY
B UCITOJIHsIEMYTO TIporpamMMy? OTBETHI Ha 9T BOTPOCHI BBl Hali/ieTe TPU 03HAKOMJICHUH
¢ o6pasiamu Kojia, KOTopbie 0OBIYHO TIPEJOCTABIAIOTCS Pa3pabOTIMKOM SI3bIKA HJIH
6ubanorexu. s obcyskaerus Hanboiee U3BECTHBIX IIporpaMm u 6ubimorek B Cetu
CYIIECTBYIOT (hOPYMBI, 3alICH B 6J10Tax U,/ Min (pparMeHThl Kofa (CHUTIIETHI ). Ecii Bbl
He MOKeTe HalTH BOOOIIe HUYETO, YTO CIYIKUIO OBl JOKYMEHTAIEH O IPUMEHEHUH
KO/[a, 9TO JIOBOJILHO MOA03PUTENBHO — JnGo Gubaroreka Gbliia HelaBHO pa3paboTaHa
U TI03TOMY €I1le HEZIOCTATOYHO HAJIEsKHA, JTMOO HUKTO €10 He MOJIb3YeTCsA. TO He 3a30PHO,
OJIHAKO HeyM0OHO JUIsT BAC, TOCKOJIBKY B TAKOM CJIydae MPUAETCS BPEMsT OT BPEMEHU
MPOCHUTH TIOMOIIHU Y IPYTUX MOJTb30BATEIEH.

Y HAYMHAIONIMX B 9TOM IIJIAHE €CTh TPEUMYIIECTBO: UM HE HA/I0 IyMAaTh, MJI0X WK
XOPOTIT KOJI, KOTOPBI IPyTHe MOoIb30BaTeu myGankyioT Ha hopymax. OH HaBepHsIKa He
XysKe UX cOOCTBEHHOTO Kojia. Ecii BB TIostaraeTech He TOMBKO Ha KOJ[ O/HOTO YeJIOBEKa,
Yepe3 HEKOTOPOE BPEMsI BbI CTAHETE OTIBITHEE, Jaske ecin OyJieTe mepeHuMaTh y KOJLIEr
JypHbIE TPUBBIYKY UK HE JIyUIITHe PEIIeHUs TPoGIIeM.

PacneuyaTanTe UCXOOHUK

Ecsm Bam yo6Hee paboTarh ¢ GyMaroii, pacredaTaHHbIH Koz Gy/eT 6osiee HaT ISIIHBIM,
vyem axpanHas Bepcusi. Ha 6ymare GbicTpee TUTITYTCST KOMMEHTAPHH, HEKOTOPBIM JIETYe
YUTATh PACIEYATAHHBIN BAPUAHT, 1 MOXKHO TIOJIOKHUTH PSZOM [[BE CTPAHUIIDI, TIOKA BbI
pelakTUpyeTe KO/l ¢ MTOMOIIBIO KOMITbIoTepa. He Hy:KHO IymMaTh, 4TO 9TO yPHO, IaKe
OTIBITHBIE TTPOTPAMMUCTBI TaK A€JIAI0T: «Ecu jke 9acT mporpaMMbl TECHO CBSI3aHDI
MEsKy cOGOM M HA/I0 YUTATh €€ IEJTUKOM, UTOObI IOHSATH OTAEIbHBIE 3JIEMEHTHI, — 3TO
POCTO KotMap. [ ...| { pacneyarsiBaio Bce, CaskyCh Ha TI0JI, PACKJIA/[BIBAIO0 BOKPYT JILCTHI
pacIeyaTKH 1 JIeJal0 Ha HUX MOMETKN» .

ITOT METOJT HTEPECEH TOT/IA, KOT/IA BBI He pab0TaeTe C MHTErPUPOBAHHON CPEIO pas-
PabOTKH, TOCKOIBKY COBPEMEHHbIE CPETBI PA3PabOTKI BO MHOTOM TIOMOTAIOT TIOHSITh KOJT
6e3 HeoOXOMMMOCTH UCTIOTH30BAHNS TTEYaTHOMN KOTTHH. KpoMe TOT0, 9acTo IUTHHHbIE NMeHa
HACTOJIBKO PA3/LyBaiOT TEKCT, YTO OH HE TIOMENIAETCsI HA CTPAHMIIE, & 3-32 TIEPEHOCOB Ha-
PYIIAeTCsT CTPYKTYpa MOKYMeHTa. B KPYTHBIX TIPOEKTax TeyaTh Koaa Ha Gymare B JI0O60M
cJlydae CTAHOBUTCS HE CAMbIM JTYYIIINM BBIXOZIOM 13 TTPOOJIEMHOI CUTYAITHH: €CJIH BBI PaC-
mevaTsiBaeTe GOJBIIYI0 OUGINOTEKY, TO ToTydaeTe OKyMeHT 13 500 cTparuil. ITo 10-
BOJILHO 3aTPATHO, K TOMY K€ BBI IPOCTO HE COPUEHTHUPYETECH B TAKOM OTPOMHOM 0GbeMe.
[ToaTOMY CIIeyeT pacmevdaThiBaTh He BCE CTPAHUITHI, & TOJIBKO Hanbosee HeOOXOINMBIE,
HaTPUMep EPEBO KATAIOTOB TPOEKTa — TaK ¥ BAC TIEPe]T TIa3aMu Beerzia Oy/ieT mepedern
nMmerorxcs (aiisios. Vm iepedens API, KOTOPBII TOMOXKeT 3HATh, Kakue (PYHKITUN BBI
MOJKeTE UCTIOT30BaTh. EC/TH BB XOTHTE TPOYECTH TPOTPAMMY, & He OMOIMOTEKY, pacTeda-
TaifTe HavasIo mporpamMmbl (main() B si3bikax Trma C, a umernno PHP, Java, JavaScript, C++
wm C#) 1 (DyHKIMH, KOTOPbIE KayKYTCsT BaM HarOoJiee MHTEPECHBIMHU.

1 Ceuben I1. Konepni 3a paboroit. — M.: Cumsos-ILmoc, 2011, — C. 172.
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CxemMaTnuyHO n3obpasure
ana cebs, ana yero npegHasHaueHbl
HEKOTOpble KOMMOHEHTbI NPorpaMmMbl

BocbMujiecsiToie TO/IbI ObLIN MEPUOIOM PACI[BETA CXEMATHYECKOTO TIPEICTABICHUS
nporpamm. Tor/a Jyist BU3yaausauu paboThl TPOrPaMMBI 4aCTO TIPUMEHSLINCH CTPYK-
TorpamMMbr! U 6J10K-cxeMbi?, CeTojIHsI TaKue BAPUAHTHI TIPEICTABJIECHIS IPOTPAMM He-
MHOTO TIOTEPSJIN CBOIO MOMYJASIPHOCTh. TeM He MeHee OHM /Ial0T OTJIMYHYIO BO3MOXK-
HOCTb peluTh npobaeMy MyTaHUIBI B KoJe — obecriednBaioT MeHee abCcTpaKTHOE
BUJIEHNE TTPOTPAMMBbI 6€3 TAKMX 3IeMEHTOB CUHTAKCHCa, Kak { Wiu ].

ByzeT BIIOJTHE JOCTATOYHO B3SITh OJIVH JIUCT GyMAaru U paciiucaTh MPOrPAMMHBIE TIPO-
I[ECCHI C TOMOIITBIO OJIOKOB, CTPEJIOK U KPYTOB — HEBAXKHO, KAKUE UMEHHO (DUTYPBI CTAHYT
00603HAYATH BJIEMEHTBI TPOTPAMMBI, TTOCKOJIBKY TaKOe rpaduiecKoe Tpe/cTaBIeHue He-
00XOIUMO JIHIIID JIJIST TOTO, YTOOBI BBI TIOHSLIN ee. EcJin y Bac I0CTaTOYHO BPEMEHU TN
BaM 9TO HY’KHO /IS BBITIOJMHEHUsT G0JIee BaKHBIX 3aIaHKUH, MOKETe CO3/[aTh TaKyIo GJIOK-
CXeMy C TIOMOIIBIO s13biKka MogiespoBanust UML u Takum crioco6om Godiee ipodeccro-
HAJIbHO MPE/ICTaBUTDh CTAaTUCTUYECKNE U AMHAMUYECKUe CTPYKTYPBI IIPOrpaMM.

Kpome Toro, yske npeanpuHUMAIICh MONBITKH Pa3pabOTKU HHCTPYMEHTOB BU3Ya-
Jiu3anuu, mpeobpasyomux ko1 B Oosiee mousTHyo ¢hopmy. He cremure goctaBath
dhyromacTepsl, a MOMPoOYHTE MOUCKATH TAKOH MHCTPYMEHT 110 KJIIOUEBBIM CJI0BaM code
visualization, yka3aB sI3bIK IIPOTPaMMHUPOBAHUS, C KOTOPBIM paboraere. Eciiu Bb
n3yydaere KO/l BLICOKOKJIACCHOTO ITPOEKTA, BIIOJIHE BEPOSITHO, YTO HATJISI/IHbIE IUarpaM-
MBI Y3Ke CyIIeCTBYIOT ¥ BaM OCTaeTCsl X TOJbKO OThICKATD.

CBepXy BHU3, OT NPOCTOro K C/;IOXKHOMY

Ecin okymeHTaMy HeZIOCTATOYHO UJIU €€ BOBCE HET, BaM CJIEyeT Kak MOKHO CKOpee
caMoOMYy MOJIy4uTh 00Iiee Tpe/IcTaBIeHne O CTPYKType Kozia. CKoJbko (hailioB oH co-
nepsxkuT? UTo roBOpAT MMeHa MOCIeTHUX O (PYHKIIUSX TPOTPAMMBI?

MDaii, KOTOPBIT HA3BIBAETCS TAK K€, KaK TTPOEKT, B GONBITMHCTBE CTYIaeB COAEPIKUT
HAYaJ0 Ko/a IIPOTPAaMMBI U ee BayKHENIIe KOMIIOHEHTBI. 3/1eCh CKPBIBAIOTCSI METOIBI
THMamain() WK, B caydae GUOIHOTEKH, (HYHKITNH, KOTOPBIE BaM, KaK UX MOJb30BaTeIO,
6ynyT Hanbosiee MHTEpeCHBI. B IepByt0 ouepesib BaM ciie[oBaio Obl U3YUUTH (hallibl
TAKOTO THIIA, & BCE T€, B IMEHHU KOTOPBIX COIEPKUTCS helper MK util, He 3aCIyKUBAIOT
BaIlleTO BHUMAHUS.

TeKCTOBBIH PeaKTOP € MOAAEPIKKOIM CBOPAYUBAHUS OUEHB TTOMOTAET MOHSITE OBIIYI0
CTPYKTYPY MofyJIst Kofia. CBOpaYMBAHNIE — 3TO BO3MOXKHOCTb BDEMEHHO CKPBITh YaCTH
KOJIa TaKUM 06Pa3oM, uTo, Hapumep, GYyT BUAHBI TOJTLKO BHENTHHE YPOBHHU OTCTYTIA.
Crarbst «Buknnenuns» «CBopaurBaHues» COAEPKUT 0630p PEAAKTOPOB 1 cpejl pa3paboT-
KM, TTOJIIEPKUBATOIIIX TAKYI0 BO3MOKHOCTb.

! en.wikipedia.org/wiki/Nassi—Shneiderman_diagram.

2 en.wikipedia.org/wiki/Flowchart.
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Ecutut BBI yske 03HAKOMUIIUCH C KOZIOM B O01IIeM, TTPHUIILIO BPeMsi BHUKATH B ieTau. Hau-
HHTE C TOAPOOHOTO YTEHUS TOHSATHBIX (DPArMEHTOB, HHAYE Y BAC TIPOIIAJIET BCSIKOE JKeJTaHNE
YUTaTh W BBl IPOCTO OPE3TIIBO GpocuTe (hailir ¢ MCXOMHUKOM B ATbHUH yrour. J{ake ecu
BBI CITPABUJIUCH CO CJIOKHBIMU (hparMeHTaMu KO/[a U pa300pasich B UX (DYHKIHSIX, ITO BAM
MaJIO YTO JIACT B IJIaHE 11eJIbHOTO TOHUMAHUS CYIIHOCTH Koia. IloaToMy Jrydiiie HOCBATUTD
JIParolieHHoe BpeMsl I0OBEPXHOCTHOMY YTEHUIO OIPOMHBIX (DPArMeHTOB KoJia.

Ecin Bl BUIMTE, YTO 3aCTPSIN B KAKOM-TO MECTE U HEe MOKETE IIPOJIBUHYTHCA JaJIb-
111e, JIyYIIle OTBJIEYBCS Ha YTO-TO. Y TIPSIMCTBO Pa3paboTUNKA B OTIPEAETCHHBIX CUTYAIHSIX
HMeeT TOJIOKUTENBHBIN adekT, HO Jydlie UM He 3710ynoTpebsaTh. [10 BO3MOKHOCTH
rocrapaiTech 1103Ke BEPHYTHCSA K TOMY WJIM MHOMY MOYJIO K (DYHKIIUU B IPYTOM
HACTPOCHWH U C HOBBLIMY 3HAHUSIMU — 3TO ITOMOKET BaM BO BCEM Pa3obpaThest CAMOMY.

YuunTtecb UCKYCCTBY C/iefonbiTa

BoIBO OT/Ta109HO HHGMOPMAIINH, 3aTMCh B JIOT-(haii 1,/ M assert sl 0GbITHO MOKHO
00HAPYKUTh B BaKHBIX MECTAX MU TOTEHITHAIBHBIX HCTOYHUKAX OMMUGOK. [ToMeTKI
FIXME u TODO 06bI14HO HaXosATCst BO (hparMeHTax HeKaueCTBEHHOTO Kofa. Vcmobayii-
Te MHMOPMAIIHIO, 3aKITIOUATOTITYIOCS B UMEHAX TIEPEMEHHBIX U (DYHKITHI, — €CJTH 9TH UMEHa
JTAI0T MaJIble WU OITHOOYHbIE CBEIEHUS, JIyuliie 00PaTUTh Ha HIX 0c000€ BHUMAHIE.,

YunTech pacmosHaBaTh PeKYPCUBHBIE (DYHKITHH, TIOCKOJIBKY OHI YacTO CIIYKaT T10-
KazaTeJieM TOTO, UTO B IAHHOM CJIy4dae 06pabaThIBAIOTCS MePAPXUIECKIe JAHHBIE, Ha-
puMep ZiepeBo (Gaiios:

function findCsvFiles (fileOrDirectory, csvFiles) {
if (fileOrDirectory.isFile() && (fileOrDirectory.name.ends-
With('.csv'))) {
return fileOrDirectory;
} else if (fileOrDirectory.isDirectory()) {
var files = fileOrDirectory.list();
for (var file : files) {
csvFiles.add(findCsvFiles (files, csvFiles));

}
}

ITa QYHKIUS PEKYPCUBHAS, TIOCKOJIbKY B HUMKHEN 4aCTH OHa BBI3BIBAET caMy cels,
€CJTM B TIEPEYNCTICHUH 3JIEMEHTOB KaTaJoTa HaIllJIa MOKATAIOT. 3aTeM OHa TIPOCMAT-
PHBaeT J0UYepHHIe IAIKU JAHHOTO KaTajiora u gobasJisier HaiinenHsie CSV-daiisibl B Mac-
cuB csvFiles. Eciin oHa HAXOAUT ellle OJHY IANKy YPOBHEM HUKe, TO cHavana oOpabo-
TaeT ee, a TOTOM BEPHETCSI K OCHOBHOMY KaTaJIoTy.

Hayunrech pacnosHaBath, Kak B BHIOPaHHOM BaMU sI3bIKE HAUMHAETCST ACHHXPOHHAS 00-
paboTKa JIaHHbBIX (IIOTOKK BBINOJIHEHHS 1 MeTol Ajax). YacTo 9T0 MOXKET IMOKa3bIBaTh, YTO
BpeMs1 06pa0OTKU MOJKET OTIYATHCST OT TOTO, KOTOPOE IIPEAYCMOTPEHO JTUHEHHBIM KOIOM:

var db_conn;
Thread.new ({
var success = db_conn.connect (database: "mysql@server",
user: "johannes", password: "pass");
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if (success == false) {
throw DatabaseConnectException.new();

}

... // npoponxeHue kopa

1)

print ("connecting to database");

Ira mMporpaMMa ycTaHaBJIMBAET COeANHEHMe ¢ 6a30ii JaHHBIX B MapaslieIbHO BbI-
MOJIHSIOEMcsT ToToKe. IT0CKOJIbKY B IAHHOM CJlydae 3aIlyCKaeTcst aCHHXPOHHasT 00-
paboTKa, KOMaH/a print BeI3BIBAETCS 00 M020, KaK MPorpaMMa B A€ CTBUTEIBHOCTH
CoeIMHMIIACH ¢ 6a30l JaHHBIX. Y 3TOTO €CTh CBOU ILJIFOCHI, TOCKOJIBKY WHTEP(EIC 0JIb-
30BaTeJIsd He 3aBUCAET, [TOKA IIPorpaMMa yCTaHABIMBAET CBSA3b ¢ 6a30i nanHbix. OHa-
KO TIPU YT€HUH KOJIa HY>KHO TIOMHUTD, YTO CJIUIIKOM PAHO B CTPOKE C KOMAH/ION print
nucarb connected to database, MOCKOJIBKY B ciydae c00st ¢BsI3M ¢ 6a30i TaHHBIX
DatabaseConnectException cpaGaTbiBaeT TOJILKO MOCIE KOMAH/bI print.

CooTtHoweHue 80/20 onTUMasbHO
(B 60n1bLUMHCTBE ClyYaeB)

HecoMHEHHO, MBI 0Y€HB PALyEMCST, €CJIU IEHCTBUTEIBHO OHSIIA KO/, HO JIJIST BBITIOJTHE-
HUSI OTIPEIEIEHHOM 33/[a91 B TIPOTPAMMUPOBAHUN 3TO TIOHUMAHUE 3a4aCTYIO He HYKHO,
a HOBMYKAM HE BCET/Ia 9TO U yjaercsi. ECJIn BBl YUTaeTe KO JIJisi COBEPIIEHCTBOBAHIISI
COOCTBEHHOTO MACTEPCTBA TIPOTPAMMIECTA, CIIOKOIHO aHATU3UPYITE BILUIOTD JI0 MEJIb-
YARIIIX JeTaneil Ko, KOTOPBIN BaM Oy/IeT Ka3aThCsl CJAOKHBIM. «BIEMUThCSI» B KOI
B TAKOM CJiy4ae OBbIBAET TOJIE3HO, TIOCKOJIbKY 9TO TIPIHYKIAET MO3T CJIEIOBATh 3a Pa3-
BUTHEM COOBITUI B KOJIE IIIAT 3a [IIATOM — He UMesT Jlake MTPUOJIU3UTETBHOTO MTPEICTAB-
JieHUs1, 0c060 He yTalaelllb, 0 YeM UMEHHO UJIET PEUb.

Ecou sxe Takast 3a/1a4a BaM He 110 3y0aM UJIn Y Bac HEJOCTATOYHO BPEMEHM, He OTYanBaii-
TeCh: TPUOIU3UTENHHOTO TIPEJICTABJIEHNUS, KAK TIPABUIIO, IOCTATOYHO, & B JIETAJISIX BBI Pas-
Geperech, Korja Oyjere HEIoCPeACTBEHHO paboTaTh ¢ KogoM. ITpoyectsb Koz 1 pa3oOpaThest
B OT/IEJIBHBIX €70 (hparMeHTaX, KOTOPBIE BbI TIOTOM, CKOPEE BCETO, OY/IETE UCTIOIH30BATH UITH
MEPETUCHIBATD, TAKIKE MOJKET OBIT BITOJHE Pa3yMHBIM PEIIEHHEM — TaK BbI U30aBUTECH OT
HEHY’KHOIT paboThl. XOTsI y TIATETHHOTO U3YUeHHsI KOJIa ECTh CBOM OECCIIOPHBIE TIPENMY -
IIECTBA, HY’KHO TIOMHUTD, YTO, BO3MOKHO, 3TOT KO/ GOJIbIIE BAM HUKOTIA HE TIOBCTPEYAETCSI.

MoMHuTe 0 popMaTax AaHHbIX

Eciiu Bam ipuxoaurcst paboTath ¢ MakpocoM VBA! Berpoernnim B daiist Excel, Hyx-
HO PaccMaTpuBaTh He TOJBKO KoJ. JlaHHbie u3 kuur Excel yacto mo3Bosstior ObicTpee,
yeM uctouHnky Visual Basic, HOHATS, JJIs1 4ero jiyuliie NCII0JIb30BaTh Ko, To e camoe
BEPHO U /IJII TPOEKTOB B Access, paBHO Kak U JIJIS [PYTUX TPOTPaMM, KOTOPbIe aKTUBHO
06pabaThIBAIOT JaHHbIE.

! VBA — Visual Basic for Applications, kiaccuueckuii CKpUIITOBBII A3BIK, UCTIOIb3YEMBIA

B KPYIIHbIX KOMITAHUAX.
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Hayuureco pacrio3nasars orpeiesieHHble (hOPMaThI IaHHbBIX, HAIIPUMED:

O 20060712 — meTka BpeMeHH, TO €CTh I'OJI, MeCSIl, IeHb (MMEHHO B TAKOU OUepeHO-
cTi). TOT POPMAT YACTO MOXKHO BCTPETHUTBD B IIOJISIX AaT B Oazax gaHHbIX SQL;

Q 11526 80400 — pecsatusHadHble YKc/a, HaurnHalomuecs ¢ yucest or 10 go 14, gacro
SIBJISTIOTCST BPEMEHHBIMU MeTKaMu UNiX, u3MepsieMbIMHU B CEKYH/IaX, C OTCYETOM OT
1970 rozxa;

Q 192.168.1.10 — deTbIpe unca, pasiessieMble TOUKaMU, IMeroTIie 3HaueHme ot 0 10 255,
obosHavaioT IPv4-aznpeca;

QO 2001:DB8:0:0:211:22FF:FE33:4455 — BoceMb 4ucCeJ, pa3/ieJIEHHbIX JIBOETOUUEM, UJTH
MEeHbIIIEe YUCEJl, HO C OAHUM JBOMHBIM iBoeTOYKeM B pany (::), obozHavator IPv6-
ajipeca;

O f09090 — 1iects IeCTHAMIATEPUUHBIX ITU(DP YACTO 0O03HAYAIOT 1IBETA.

NcTnHa B caMoM nporpaMmme

EcJiv BB cOBCeM He TIOHMMAETE, B 4eM IpobJieMa, 1,/ MU He 3HAKOMbI ¢ HCTIOJ/Ib3YEMbIMU
TEXHOJIOTUSIMHU, He (DAKT, ITO BBI CPa3y Ke BCe TMONMeTe MOCe TIPOYTEHUS KOIa — TIPO-
rPaMMBbI CJIOJKHBI U 3a9aCTYIO K TOMY JK€ TPOMO3IKU. B KOHIIe KOHIIOB, 4aCcTO Bac CIacyT
JIMIITH 3aIyCK ITPOTPAMMBbI 1 HabJII0IeHIE 32 ee paboTOIi.

Ecan y Bac y/ke u Tak MMeETCsT MCXOIHBIN KO, MOXKETE BOCIIOIb30BATHCS CIydaeM
U YIQJIUTh KOMMEHTAPUU B OTIPEIEIEHHBIX (DPArMEHTAX UM BCTABUTD KOMaHIy print(),
9qTOOBI JIydIlle MOHSATH IPUHITAIBL PA0OTHI TIPOTPAMMBI U €€ CTPYKTYPY. Eciiu oTamamk
JJIsI Bac He HeBezioMa 3Bepyika (cM. moapasaent «OTiaaaukuy pasaeia « THCTpyMeHTbI
U CTPATETUH AUATHOCTUKN» TJ1aBbl 13), BbI elile ObIcTpee MpHeTe K CBOEH IEJIH.

Xopoliasi BO3MOKHOCTD y3HATh 0 (PYHKIIMHU Kojia GoJiee TOAPOOHO 3aKIF0UAETCS B TE-
crupoBanuu. Ecyin BbI YnTaeTe KO/, KOTOPBIN €Ille BCe PABHO HE MMEET TECTOBOM JO0KY-
MEHTAIUH, BBl MOJKETE CAMU HAITUCATh MOJLYJIbHbBIE TeCThI (CM. TJIaBy 16), 4TOObI CBSA3aTh
coOCTBEHHOE TIPE/ICTABJIECHHE O KOJIE C PEaIbHOCTDIO.

KonnekrtuBHoe uteHue Kkoaa

ECJII/I y BacC €CTh KO]I]IGI'I/I-HPOFpaMMI/ICTbI NJIN BbI HporpaMMI/IpyeTe B CBO6OI[HO€ BpeMH
U Balllnt I[pySbH TOJKE 3TUM 3aHUMAIOTCA, MOKETE 3BHAUUTEJIBHO y]Iy‘{H_H/ITb CO6CTB€HHbI€
rpodeccuoHaIbHbIe HABBIKU ITOCPECTBOM COBMECTHOTIO UTeHUSsT Koja. Eciiu BbI 0Be-
psieTe APYT APYyTY, MPOAHATU3UPYHTe COOCTBEHHBIN KO COBMECTHO C JIPY3bSIMU UJIU
KoJteramu. Ecami aT0 KakeTcst BaM KOIIMapOM, YATANTe BMECTe UysKOW KOJI.

[lesib uTeHMS KO/ He 3aK/II04aeTCH B TOM, YTOObI OIPEAEINTh CUIbHENIIero u Haiitu
6oJIbIIe BCETO OIMUOOK B 4y;KOM Kojie. [1aBHOe 371eCh — MOHITH KojI. BO3MOKHO, unTast
KOJI, BBI HE TIOJTHOCTBIO TIofiMeTe eTo (PYHKITUIO WA B YEM-TO ommberecs. Ecsn BbI 00-
Cy’KIaeTe KOJI ¢ IPYTHMHE JIFOJbMH, TO OBICTPO CTAHOBUTCSI 3aMETHO, B KAKUX MECTaX BaIlll
TIPE/ITIOJIOKEHMS O BBITIOTHSAEMON KOJIOM (DYHKITUU PACXOISTCS.

Ecnu xe Hy coBceM HUYETro He TOMOTAET, ¥ BaC €CTh TIOJTHOE TIPABO TOMPOCUTH TI0-
Mol y aApyrux (Ho 10 atoro — HU-Hu!). O TOM, Kak 3TOro J06UTHCSI — MOCTOSIHHO JIeH-
CTBOBaTh UM Ha HepBbI nian TpaTI/ITb nx BpeM}E[7 — peqb HOfII[eT B IJIaBE 8
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Kritical: Kpucruna, BbI JOJKHBI HAYYUTHCS CAMOCTOSITENILHO Pa3sbupaThest
B IpobJieMe.

Kpucruna: Kak mue ato cienars?

www.bash.org/?3936

Ectit Ha ceToHATIHII IEHb YPOBEHD TIPOTPAMMHIPOBAHIST HEKOTOPBIX ABTOPOB STON KHH-
U KOJIEOIIETCS OT CPETHETO IO XOPOIIETO, TO ITHM OHU 0OSI3aHBI B TOM YHCIIE W TEM JI0-
GPBIM JTIO/ITM, KOTOPBIE TIOMOTAJIN UM Pa3obparhbest B 6a30BbIX Bommpocax. Ha paccBere apbr
TPOTPAMMUPOBAHHUST CYMTAIOCH OOJIBIION yIaueil MMeTh Tapy-TPONKY 3HAKOMBIX, KOTO-
poie Toxke mporpammuposani. Ceromrst B CeTH €CTh THICSYHM MECT, T/ HOBIYKH MOTYT
u36aBUTHCS OT MYYAIOIINX WX BOITPOCOB M — €CJIM OHU BCE C/IEAIOT MPABUIBHO — JaKe
MOMYYUTh HA HUX KOHCTPYKTHUBHBIE OTBETHL. EC/IM BOTIPOC 3a/aH HEBEPHO, TO, KOHEYHO,
MOJKET CTYIUTHCSI ¥ TAK, UTO OT BAC OTAEMAIOTCS PESKUMU 3aMETAHUSIMU B IyXe «CHAYAA
TOWIIH, & TOTOM criparuBait», Imgtfy! wim RTFM? Muoro 3710061 1 THEBA TPUXOAUT
B 3TOT MUP M3-3a TOTO, YTO TIPOTPAMMHUCTHI HEYAAYHO (hOPMYTUPYIOT CBOM BOTPOCHL. [la-
BaiiTe TIpesiCTaBUM cebe TAKOTO TTPOTPAMMICTA, KOTOPBIH OCTaBIIT Ha (hopyMe JITIst pas-
paborunkos 6ubarorexkn PHPschnargl (BbIMBIIIIEHHOI) ClTeAYIOMMI KPUK O TTOMOTITH:

oT Koro: achiml1990

Komy: phpschnargl-dev

Tema: MNOMOITUTE!!!

B cBoeM nocnegHeM npoekTe A MbiTakwcb Mcnonb3oBaTb PHPschnargl, u Hu4ero He
BbIXOAMT. Korpa s 3axoxy Ha CTpaHuuy, MoW cueHapuii nepecTaeT paboTaTb.
MoxanyicTa, MOACKaxuTe, MoYyemy OH He paboTaeT! BoT Mol Kkop

(3aTeMm cIeyioT IBa CKPUHIIOTA. )
3arpoc TaKoTo BU/Ia OKUIAEMO BBI30BET Pa3ipaskeHue, IOTOMY YTO aBTOP JOMYCTHLI
HECKOJIbKO OIINOOK.

O On BriGpai He TOT hopyMm. On mymai, uto hopym phpschnargl-dev 6yner npaBubHbIM
BBIOOPOM, TOCKOJIbKY dev B Ha3BaHNK YKa3bIBaeT Ha JIEBEJIONEPOB (PaspabOTIMKOB ) Kak

Imgtfy — cokparentoe ot Let me google it for you — «/lasaiire st moutty 1o st Bac 8 Googles.
YacTo oTBeT flaeTest B BUuje cebliku Ha Imgtfy.com.
RTFM — cokpamennoe ot Read the fucking manual — «Yuraii uepToBy HHCTPYKIHIO!>.
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Ha 11eJIeBYI0 TPyIIILy. VI XOTsI TaK OHO ¥ €CTh, aBTOP, K COKAJIEHHIO, YITYCTHJI U3 BUILY TOT
(akr, uTo 310 hopyM paspaborTunkos camoii Gubarorexn PHPschnargl. A kak mpo-
IPAMMHMCT, KOTOPBIH TIPOCTO MOIB3YeTcst GUOINOTEKOM, OH 0JKEH ObLI 00PATUTHCS 32
HOMOIIIBIO Ha (hopyM /s Tiosib3oBaresneii phpschnargl-user.

O MUcnoabzosars «ITOMOTUTE!!!» B kauecTBe 3ar0J0BKa TEMbBI COBEPIIEHHO Gec-
CMBICTIEHHO. JIIO60MY, KTO 3aX0U€ET IIOMOYb, TIPUJIETCS CHAYAJA OTKPBITH COOOIIEHNE,
4TOOBI Y3HATH, B YeM UMEHHO TPEOYETCs HOMOIIb.

O Omnucatb IpobJeMy — He 3HAUUT JOHECTU CYTh 3TOI TPOOJIEMBI 10 KOTO-JIH0O0 €Ile.
ABTOp BoIIpOCa He MpeoCcTaBUJl HUKaKoi (PoHOBOM MH(POPMAITNH, TO €CTh HEe YKa3aJT
Bepcuio PHP, Bepcuto 6ubsmorexu u T. 1. I1o1e3H0 ObLJIO ObI TAKKE MPUKPETUTD
JKYPHAJIBI OMIMOOK, BEJ(b OIIBITHDINA TPOTPAMMHUCT MOKET [TOJYYUTH U3 HUX HarOoJiee
Ba)KHYTO HHMOpMAaIIHIO.

O Kop ouenb ayinHHbBI. MaJio KTO MOKET C JIEFKOCTHIO BHUKATH B 4y»K0i ko, VI Bpsz
JIX KTO-TO OyIeT HAIIPSATaThCs, €CIU KOJL He COKPAIIEH /10 OCHOBHOM MTPOGJIEMBIL.

Jlaxke TIPOCTBIE 3aIIPOCHI O TIOMOIIIK He TAK-TO TPOCTO COCTABUTH, KAK MOKHO OBLIO
ObI TIPETIONOKUTD. B 3TOi1 I71aBe COMEPKUTCS OCHOBHAS MH(MOPMAIUS O TOM, KaK IPO-
CUTDH O TIOMOIIN C MaKCUMAJIbHBIM [IJIAA BaC PE3yJIbTaTOM U MUHUMAJbHBIMHI 3aTpaTaMU
HEPBOB OKPY’KAIOIIUX.

NMoaxoasawmMm MOMEHT

OcHoBHOE IIPaBUJIO I'JIaCUT: yBamaﬁTe 9yiKO€ BpeMs, HO 1 cOOCTBEHHOE IIOITyCTYy HE
TpaTbTe. TOT, KTO 3a/1a€T BOITPOC CJIMIIKOM PaHO, KaXETCA HeCaMOCTOATE/IbHBIM U Kpa-
JET BpeM:A IPYyTUX JOoJEe. TOT, KTO ClIpalinBa€T CJMIITKOM IT03/IHO, TPATUT, BOSMOJKHO,
COBEPIIEHHO 6eCcCMBICJIEHHO IECTh 4acOB Ha HpO6JI€My, KOTOPYIO MOJKHO 6bL10 OBl
PEmunTh B T€4EHNE HECKOJIBKHUX MUHYT C IIOMOIIbIO O/JTHOTO ITPOCTOTO BOIIPOCA. K TOMY
ke B Cetn ", BEPOATHO, BO BCEM OCTAaJIbHOM MUPE ITOJIHO JIIO,Z[BP,I, KOTOPbIM JIefiCTBH-
TE€JIbHO HPAaBUTCA pa36HpaTbc51 C 4y KNMU HpO6]IeMaMI/I — IIpA yCJIOBHH, YTO T€, KOMY
Tp66YETC§I IIOMOIILb, 0 9TOTO XOTA OBl TOIBITAJINCH pa306paTbc;1 B BOIIPpOCE CaMOCTOA-
TEJIbHO.

HPEZ[BapI/ITe]IbHaH CaMOCTOATEJIbHaA pa60Ta ABJIETCA 003aTETbHBIM IIPpOABJIEHUEM
BEKJIMBOCTH 1N IIOMOJKET BaM BbI6paTb IIpaBUJIbHOE BPpEM:A /1JIA TOTO, 4TOOBI 3aJ1aTh CBOI
BOIIPOC. Ecam na Bce IIYHKTbBI N3 CJICAYIOMIETO IIEPEYHS BbI MOJKETE OTBETUTDH «,Z[a», TO,
HE CTEeCHAACD, IIPOCUTE O IIOMOIIIH.

Wckanu iu BbI peuienue 1'[p06JIeMI)I Wiy, euie Jgy4uie, TEKCT COOﬁI].I,eHI/Iﬂ 00 ommoKe
yepes NIOMCKOBHK?

[Tapy coBeTOB 10 TOMCKY BBI HaitieTe BO Bpe3ke « CHavasa uieM, ToOTOM CIIPAITBaeM».
Eciit mo kakoi-To npudHe BaM MIPHILIO coodiieHne 06 omnbKe Ha PYCCKOM SI3bIKE,
BBISICHUJIN JIX BB, KaK 9TO 3BYYNT HA aHTJIMICKOM, ¥ UCKaJIX Jin 3Ty Bepcuio? Keratn,
TaKUM 06Pa3oM MOKHO M30eKaTh CUTYaIHii, KOT/a BbI, CH/S MePe] MOHITOPOM, CTO-
paeTe OT CThIZIa, HOTOMY YTO KTO-TO OMyOJIMKOBAJ CCHIKY B OTBET Ha Balll BOIIPOC, HE
MIPEMUHYB OTMETHUTD, YTO ATO CAMBIN TIEPBBIN Pe3yJIbTaT B TOMCKOBUKE.
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Ecom Bam Bonipoc cBsizan c HTML, CSS, JavaScript uimu XML, BbI BOCIIOIb30BaJIMCH
COOTBETCTBYIOIIUM BAJIHAATOPOM JJIsI IPOBEPKHU U MOKeTe rapaHTHPOBAaTh, YTO BaIll
KO/l COOTBETCTBYET BCeM CTaHAapTaM?

CHICOK 4acTo MCIOIb3yeMBbIX IS BeO-TeXHOMOrNH BauaaTopos cM. B raiase 13. [Tocie
MPOBEPKHU BATUAATOP BBIIACT BAM MHOKECTBO TOAPOOHBIX cOOOIIeHM 06 omubKax
1 HecooTBeTCTBUAX. OIHO U3 3TUX MPEAYIPEXRAEHUI, BOZMOXKHO, CBSI3aHO HETIOCPE/I-
CTBEHHO ¢ Baieii mpobsiemoit. [Toka Batm Ko/ He MPOIIEST BATH/AIINIO, BBl KPAJeTe CBO-
UM BOIIPOCOM BpeMsI IPYTHX Jiofeil. BirpoueM, mporpaMMbl IIPOBEPKU 3apaHee BCTPO-
€Hbl B UHTEIrPUPOBAHHbBIE CPE/bl Pa3pabOTKH JIJIS TOTYISPHBIX A3BIKOB U (DOPMATOB
(cm. paszen «Cpensl paspaboTku» raassl 20).

ITocraBuiu v BbI Ha MAKCMMYM BCE HACTPOHKH CBOEr0 SA3bIKa MPOTPaMMHUPOBAHUS,
OTBevalolIKe 32 BbIauy ONMOOK U npeaynpeskaennii? Bol yuiu nosydyeHnnyio undop-
MAIMIO U HCIIPABUJIM OIIMOKU?

[ToxpoGHee maHHbII BOIIPOC paccMaTpuBaeTcs B riase 13.

Bbi BbIsiCHIIH, ecTh i1 odunuanbubii FAQ s nporpaMmHoro o6ecneyenus, 6u6.1m-
OTEKH WM IPOEKTa, 10 KOTOPBHIM y Bac BO3HUK Bonpoc? Bl ckayy TaM 0TBeT Ha CBOI
BoOIpoc?

ITO MO3BOMHUT M30eKATH HETOBKOTO OTIYIIEHHS, KOTOPOE BO3HUKAET, €CJIN YePe3 M-
MUHYTBI TIOCJIe TTyOJIMKAI[UH BAIllero BOIIPOCA MPUXOUT OTBET, KOTOPBIN CCHLIAETCS HA
MyHKT 2 opunuanbaoro FAQ.

BsI npocMaTpuBaM apXuB caiita, Ha KOTOPOM XOTHUTE 3aJaTh CBOM BOIPOC?

B03MO3KHO, 9TOT BOIIPOC 3a4AI0T IIOCTOSIHHO, HO OTBeTCTBeHHbIe 32 FAQ 6bLiu mpocto
CJIMIIKOM JIEHMBBI, YTOOBI BKJIIOYKTD €0 B CIIMCOK YaCTO 3aJaBaeMbIX BOIIPOCOB.

Her miporiienust Tomy, KTO 331271 CBO¥ BOIIPOC, He TIPOBEPUB BCE BhIIIETIEPEUNCTEHHBIE
MYHKTBI. A TOT, KTO HAUMHAET CBOI 3a1poc co cJIoB: «VI3BUHUTE, ellle HUT/IE HE CMOTPE,
1o at0 CPOUYHO» nnm « yske 3Hat0, 4TO KO/l HEBAHU/IEH, HO 9TO HE MOST BUHA, a...» —
3aC/IyKMBAET TOrO, YTOOBI €10 HOMEDP 0Ka3ajics B TeJIe(OHHBIX CIIPABOYHHMKAX BCEX IIPO-
IaBIoB Poccun v 4T0ObI OHM 3BOHUJIM €My KasKIblii IEHb B [IITh YACOB yTPa M HAYMHAIN
PasroBop co CJIOB: <51 3Hal0, PAHOBATO /i1 3BOHKOB, HO MHE yA00HO UMEHHO celiuac!»
Kpome Toro, Ha og06HBII BOIIPOC, BEPOITHO, HUKTO M HE CTaHET OTBEYaTh.

BoT Kkak 310 pa60TaeT: CHa4aJia mujemMm, noTom cnpalimBaem

NwnTe Ha aHrMMNCKOM A3bIKe, a He Ha pycckom

B Mype 3HauuTenbHO 6orblue Niogei, KoTopble 06CyKaatoT NpobiemMbl NPOrPamMMUPOBaHNA
Ha aHIMINCKOM fi3blKe, YUeM TeX, KTO ieflaeT 3TO Ha ApYyrux A3blkax. COOTBETCTBEHHO, Ha aH-
FMUACKOM Y BacC ropasfo 6osblue WaHCOB HalTK OTBeT, 0co6eHHOo e npobnema cneundu-
ueckas. Ecnin e Bbl MOHATVA He UMeeTe, Kak 3ByuaT K/loueBble C/I0Ba Mo Balueln npobneme
Ha aHINICKOM s3blKe, TO, BEPOATHO, MOMOXET MOWCK CTaTel Mo STON TeMe B PyCCKoW «Brku-
neaum», a 3aTem Nepexos Ha aHr0A3bIuHYI0 BEPCUMIO CaliTa.
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NwnTe oTBeET, @ HE Bonpoc

Mownck no 3anpocy «Kak MHe NpepBaTb NOTOK B Java» BbIAACT B NePBYI0 ouepeab CTPaHMLbI,
rae ecTb TakoW »Ke BOMPOC, a He OTBET Ha Hero, a 3anpoc «[pepbiBaHMe NOTOKa B Java
C 66nblue BepOATHOCTHIO BbiBEAET HA CTPaHKLY, CoAepsKaLLyio oTeeT. lMonpobyiiTe yraaatb,
Kakve GopMynMpoBKY MOTYT NCMONb30BaTbCA B OTBETE, U MLMTE NO HUM. Ha npakTuke 3To
MO>eT 03HauaTb, YTO BaM NPUAETCA CriepBa nepedpaTb HECKONbKO BapraHTOB, Mpexae yem
BbIACHWTCA, MO KaKMM KITI0UYEBbIM C/I0BaM BOO6LLE HY>KHO UCKaTb, YTo6bl HalNTU OTBeT. lMog-
6vpariTe BapuaHTbl C yMOM. ITO OHOBPEMEHHO 1 0byuatoLmnii NpoLece, Befb Nocsie 3Toro
Bbl CTaHeTe fiyylle pa3bupaTbCa B OCHOBHbIX MOHATUAX MO Ballen Teme.

B cnyuyae KOHKpeTHbIX Npo6nem o6biuHble popyMbl NpaKTNYecKn 6ecnonesHbl

Ecnm 13 nonckoBoOM crcTeMbl Bbl MEPELLI Ha CTPaHULY, YXKe MO OfHOMY BUAY KOTOPOM
MOHATHO, UTO 3TO Ppopym Tnna phpBB nnm vBulletin, moxeTe c3KOHOMUTbL CBOE Bpems
1 Ccpasy ee 3aKpbiTb. Kpome Toro, Takme Gopymbl 3a4acTyio MHAEKCPYIOTCA MONCKOBLIMU
cmctemamy Heo60CHOBAHHO, Beflb CChINIKU Ha HUX YXKe AaBHO BeflyT K COBEPLUEHHO APYroi
yacTn obcyxaeHua. B pefknx cnyyasx, Koraa npeaBaputesibHbI MPOCMOTP pe3ynbTaToB
B MOUCKOBMKE COEPXKMT KOHKPETHOE peLleHme Ballel npobnembl, LlenecoobpasHee nepe-
MITW NO CCbINIKE B K3LLU NMOWNCKOBOW CUCTEMbI, KOTOPbI COAEPXKUT UMEHHO TO MPOUHAEKCU-
poBaHHOe paHee mMecTo Ha popyme.

He cpaBaiitecb cpasy

Ecnu pe3ynbTaTMBHOCTb MOMCKa OKa3asacb He CIMLLIKOM BblCOKa, NonpobyiTe 3afjaTb BONPOC
B COYEeTaHNM C TakKMMU HaBOAALLMMU KNOUEBbIMY C/TOBaMU, Kak «BOMPOCHI N OTBETbI», «pe-
LIEHOY, «peLLeHMey, <MPUMepP KOAa», «OTBETWUNY, «bnarofapsay, «Ccnacnbo» nam «cnpaBusica».
Bo3moxHo, B CeTn BOOOGLLe HET OTBETa Ha Balll BONPOC

MocKkonbKy oCTanbHble HEOMbITHbIE NPOrPaMMUCTbI AENCTBYIOT MO TOMY »Ke NPUHLUMY, 4TO
1 Bbl, B CeTv aBTOMATNYECKM 06Pa3yoTCA MeCTa, FAe Ha HUKYEMHbIE BOMPOCHI JAlOTCA HAKYEM-
Hble OTBETbI. PaccMoTpuTe BapuaHT nprobpeteHns «KynuHapHO KHUM 418 TKOB» MO BaLlen
Teme Unm A3bIKy NporpaMmMmmnpoBaHmnsa 13 cepum npatenbctsa O'Reilly; 80 % pelueHun, Kotopble
Bbl ULLeTe (MU ncKanu 6bl, v 6bl 3HaNM 06 UX CYLLECTBOBAHWN), yYXKe PaCCMOTPEHDI B 3THX
KHUrax.

Bo3Mo0XHO, Bce cOBCeM He TaK, KaK Bbl gymaeTe

Ecnu Bbl, 6yAyun He TakUM YK XOPOLIMM MPOrPamMMUCTOM, He HaLLV HKaKOro peLleHus
cBoeil NpobieMbl, 3TO He 3HAUWT, YTO OHa TaKkaA HOBaA 1 3aXBaTbiBalOLLAA Y BECb MUP JOMKEH
y3HaTb O Heil. 3TO 3HauuT, YTO Balla Npobnema NMbo He ABNAETCA TaKOBOM, NGO Bbl COCTa-
BUNY cebe HeBepHOe NpeACTaBieHNe O ee XapaKTepe. Jlyulue TwaTtenbHoO Bce ob6aymaiiTe ele
a3 3a yalleykom yas.

CnpawmuBaiTe B noaxoasilemM Mecre

[Tocre cozmanus StackOverflow (stackoverflow.com) B 2008 roay uckaTh OTBETHI Ha
BOIIPOCHI O IPOTPpaMMUPOBAaHUU CTAJIO 3HAUYUTEJIbHO JIETYE. B ormmumne or Tpexae 1mo-
MyJISIPHBIX (POPYMOB HA 3TOM CaliTe JIydlive OTBEThI MOTYT JIBUTATHCS BBEPX UM BHU3
I10 BETKE 3a CYET BBICTABJICHHBIX OIIE€HOK, TaK YTO BaM HE IPUAETCA 6OJII)H_[€ npocMmar-
puBath 32 cTpaHuIlbl Gopyma, 4TOOBI B KOHIIE He HAMTH HUKAKOTO OTBETA. JTa CHCTEMA
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clieslayia CaiT MOMyJISIPHBIM Y XOPOIIUX nporpaMMuctoB. lllaHc HATKHYTBCST TaM Ha
MOJIE3HBIN OTBET HACTOJBKO BBICOK, uTo StackOverflow momxen, moskanyii, ctath Ba-
M caiitoM /711 norcka Ne 1. PasBe uTo BaM y:ke U3BECTEH CAlT, ClIeIIMaIU3UPYIOIIUIi-
4 Ha Ballieil TeMe, Ha KOTOPBIi BbI BosJaraere GoJbiie Hagexa. Keratu, n3 koMmMmeHTa-
pues Ha StackOverflow BuHO, mMoueMy TOMY WJIH HHOMY BOITPOCY OBLI BHICTABJICH ILTIOC
UJIY MUHYC. JTO TOMOJKET Y3HATh MHOTO HOBOTO O TOM, KakK 3(p(heKTUBHO COCTABJIATh
takue 3arpocsl. Ho ¢ 2008 roza mpoiio yske MHOTO BpeMEHH, T03TOMY 0OpaTHTe BHU-
MaHue Ha IaTy, Koria ObLI laH HaiiieHHbIH oTBeT. HexoTopbie Tpo6ieMbl IporpaMMu-
POBaHUSI OTHOCHUTETBHO BEYHBI, OTBETHI IO APYTUM MOTYT CTaTh HEAKTYATbHBIMU y:Ke
Yepes Tapy MecsIIIeB.

Ecnu StackOverflow He permn Bamry mpo6JemMy, mompoOyiiTe TOUCKATh OTBET Ha
Open Source. Eciiu ecTb mikapHast BO3MOKHOCTb HAIUCATh HAa POPyMe [JIsT HOBUYKOB,
TO BBI, KAK HAYWHAIONMH MPOTPAMMUICT, IPOCTO 00sI3aHBI 0OPATUTHCSI K 9TOMY PECYPCY,
BeJlb IOHAYAIY Y BAC BO3HUKHYT, BEPOSITHO, TPUBUAJIbHBIE TPOOJIEMbI, C KOTOPHIMH HA
dhopymax /111 IPOJBUHYTHIX BbI Oy/ieTe TOJBKO Memath. K Tomy ke Ha dhopymax st
HAYMHAIONMX HE TaK PE3KO OCYK/IAIOT 32 TIYIIBIE OTNTHOKH.

K unamBuayasbubiM pazpaborunkam ¢ Open Source-Software MoskHO o6paimaTbest
¢ Ipoch0Oii O IIOMOIIY TOJBKO B caMOM KpaliHeM cayuae (4uuTaii: Hukorga). Exqun-
CTBEHHOE MCKJII0YEeHNE M3 9TOTO MPaBuia, eciu aToT Open Source-npoeKT HACTOIBKO
COMHUTEJIBHBII /TN Y3KOCIIEIIMATU3UPOBAHHBIN, UTO BbI OKAKETECh OJHUM U3 MPU-
MEPHO CEeMU €ro T0Jb30BaTeeil BO BCeM MUPE U pa3paboTUmK, BEPOSITHO, OyAeT pajl
so6omy Bompocy. U BTopoe uckioueHrne — Bamia (hupmMa MOJKET BBIILIATUTH pa3paboT-
YUKy TOHOPAp 32 KOHCYJIBTAIHIO.

CTpyKTYypUupy#MTe 3anpoc NnpaBuIbHO

Iepen oTmpaBKoOIi 3apoca peruTe juist cebst, 0 4eM, COOCTBEHHO, BBl XOTUTE Y3HATD.
B ciryyae KOHKPETHBIX OMIMOOK BCe OTHOCUTENIBHO Jierko. Ho ecyii Bbl He TOHUMAETE,
HaIpUMep, KaK MCII0Ib3yeTcst KOHKPeTHasA GUOINOTEKA, TO 0JLKHBI 3apaHee MPOAYyMaTh
BOIIPOC.

OH Mor OBl 3BydaTh Tak: <Y KOTO-HUOYAb eCcTh puMep koja, kak PHPschnargl
Bepcuu PHP 5.0 unurmammsupyercst Ha Ubuntu Stoned Snail?» wu Tak: «Maunna-
suzanust PHPschnargl sepcuu PHP 5.0 ma Ubuntu Stoned Snail Beimaer omubky
e_param_range violation. ¥ koro-Hubyab Takoe y:xe 0b1710? MoskeTe cKa3aTh, YTO
g ejialo He Tak?»

B 1iepBoM cirydae CBOUM BOTIPOCOM BbI JIA€TE TIOHSTH, YTO BAM [TPOCTO HYKEH PabOUmii
Koz Bo BTopoMm — uTO Bac uHTEpecytoT cama mnpobiema u ee pemenve. O6a BapuaHrta
[PUEMJIEMBI, HO HA HUX MOTYT ObITh JIaHBI PA3HbIE OTBETHI.

3anpoc MOKHO chOPMYJIUPOBATH, TOJBKO €CJIU TOYHO 3HAEIID, YTO UMEHHO Tpe-
6yercs ot Apyrux Jofeil. Henumuum 6yier cHavaa mpeoCTaBUTh KPATKOE OMHCa-
Hue mpobaeMbl. OHO OKHO COAEPKATH WH(MOPMAIIMIO O TOM, Y€TO BBl MBITATUCH
nobuthbest 1 uto mouwno He tak. s cucrem Ticket Tracking Bce BpeMst ucmonbay-
IOTCSI T€ K€ BOMPOCHI, UTO U MPY BBI30BE 9KCTPEHHBIX CJYKO, pazBe 4TO 0OXOAUTCS
6e3 IocTpajaBIInX:
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Kro BBI?

Yro BBI ceaanmn?
Korma BeI 310 caemann?
Yro cyansioch?

0 00O0O0

Yero Bbl 03KU1aIN?

ITOT CIMUCOK BbI MOKETE B3ATh 32 0Opaselr, Korjaa Gyjiere 3a/[aBaTh BOIIPOC MHTEP-
HeT-coo0mIecTBY. TakuM 06pazoM YUTATEN CMOTYT OBICTPO MOJYYHUTD IPEACTABICHIE
0 mpobJieMe U 0 TOM, CMOTYT JIK OHU TIOMOYb, BMecCTe ¢ TeM BbI JIaeTe OKPYKAOIIUM
MIAHC YKa3aTh BaM Ha TO, YTO BAIIl MOAXO/[ K PEIICHUIO TIPOGIEMBI SBJISETCS CAUIIKOM
CJTOKHBIM MJTH TIPOCTO HETIPABUIbHBIM.

Takum o6paszom, sydiiie He numuTe: <51 xouy Bbr3Barh php_schnarglinit ¢ mapame-
TpaMU X Uy, HO MoJIy4aio coobienne 06 omubke e param_range violation», a namu-
muTe Tak: <A xouy ucrnonbzoarsk Gyukimio PHPschnargl aist crincka iy ¢ raHHEbBIMET
UX aKKAYHTOB B COIMMATbHBIX ceTsiX. YTo6bt mosyunth Personal Object, mpoduib Koto-
poro cogepxutcs B nepeure URL, s BoisbiBaro pyHkimio php schnargl.init ¢ momomipio
mapamerpa X (mycroit PersonalObject) u mapamerpa y (URL-MaccuB), HO TOJIy4ato
coobienue 06 omubke e_param_range_violations.

Kpowme Toro, cozmanue 3arrpoca IoMoraeT BaM OT/IEJUTh BAsKHOE OT HECYIIECTBEHHO-
ro, b1aroapst ueMy Balll KOJ[ 3a4acTyI0 CTaHOBUTCS Jyiyuiiie. IIpaB/a, OH Bee elre oIm-
GOYHBIIL, HO 9TO yKe Kyaa 60/1ee U3sIIHbIe OIIIOKN.

3areM cJielyeT JJIMHHOE ONUCAHKE, B KOTOPOM BbI U3JIaTA€Te CBOU T'HIIOTE3BI,
MPEINOIOKEHNS U UAEH, KOTOPbIe XOTHUTe BOILIOTHTh. BoamoskHo, PHPschnargl Bo-
ob1iie He 0c000 HOIYJISIPHOE PelleHue i Balieil npobjieMbl 1 BECh OCTaJbHOI MU
uctonbayer SozialGraf. Ho Baumm koHcepBaTUBHBIE KOJIJIETH 3aCTaBJAAIOT Bac oOpa-
matbest K PHPschnargl, motomy 4to 910 cTaHaapT, UCHOAb3YIOIUIACS B KOMITAHUT
y7Ke MHOTO JIET, IIOTOMY 4TO 6occ paboTal ¢ 3Toi 6ubInOTeKO, Koraa eme ObLI IpakK-
TUKYIOIUM [IPOTPAMMUCTOM, U ITIOTOMY, YTO HUKTO He X04eT Pa3duparbest ¢ APyroi
6ubIMOTEKON. DTO MHGBOPMATINS BasKHA JIJIsT KAsKIOTO0, KTO CTaHET MOMOTaTh BaM B pe-
mreHuu npobieMbl. Eciin ke BbI ee yTauTe, TO aBTOPbI IEPBBIX OTBETOB OTPAHUYATCSI
TeM, UTO TIPOCTO MPOCBETAT Bac Mo MOBoY cyiiecrBoBanus SozialGraf. Kpome Toro,
STHM BbI JIUIIIAETE YUTATETECH BO3ZMOKHOCTH MIPEIJIOKUTH TPETUH BAPUAHT, B KOTOPOM
B Goubiireit crerienu, yeM B PHPschnargl, 6yayT yurenst Batu ocobblie yCIOBUsL.

To ke camoe JefiCTBYeT U JIJIsT TIPEJITIOJNIOKEHUH, COEPIKAIUXCS B BAIIEM MOAXO/E
K mpobsieme. Ecsiit BbI BBIpAa3uTE UX SIBHO, TO MMOMOJKET OKPYIKAIOIIMM HANUTH B HIX
omMOKY U 0OPATUTH HA ATO Ballle BHUMAHHUE,

Tax uto He mummre: «Koraa s uanimamusupyio PHPschnargl, To nosyuato coobiie-
Hue 00 ormmbKe e_param_range violations, a uasoxunTe npobyieMy Tak: <« WHUIIHATIN-
supyo PHPschnargl ¢ mycreim o6bekToM PersonalObjekt u maccuBom ¢ kmaccamu,
kotopsle npencrasierbl URL. §1 xouy mosryuuts sanonHennbiii PersonenObjekt u cra-
Tyc status_ok, Ho BMecTO aToro mosyyato mycroir Personenal Objekt u coobuienue 06
ommbOKe e_param_range_violation».

Pacckasknre 060 BCex 1arax, KOTOPbIE YCIEIN TPEANPUHATD JIJIsl CAMOCTOSATE b=
HOTO pelieHust Tpo6aeMbl. DTO HE TOJBKO MOMOKET YUTATEIO TIOHSTh BaIlly JAei-
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CTBHUS U XOJ MbICJIell B IIOMCKAX pellleHus, HO U 3aCTaBUT Bac c/leslaTh 3TU HIaru
B IPUHITHUTIE.

Wuorza 6bIBaeT Tak, 4To X0Th B VIHTEpHETE ¥ MOKHO Hall'TH MHOIO MH(MOPMALIAH 110
npobJieMe, HO Ha IaHHOM (hopyMe peltieHust Toyke HeT. Tor/a BaM Cie/[yeT CKOIMPOBaTh
aJ[pec ATO CTPAHUIIBI U I0OABUTH €T0 B IPOCHOY O TIOMOIIH B BUjIE TPUMeYaHus: «S1 yike
YT 3TO 0OCYKIEHUE, TaM 3Ta TIPOGJIeMa TOKE OTUCAHA, HO PEIIEHUS HET»>. ITUM BbI
HE TOJIbKO TIOKA3bIBAETE, YTO CAMOCTOSITEILHO TIPOPabaTHIBAIN BOTIPOC, HO M MCKJTIOYA-
eTe BO3MOKHOCTD TOTO, UTO BaM TTOCOBETYIOT YK€ 3HAKOMbIE 00CYKICHISI.

B mociregHion ouepenp yKaxkuTe KO, CyllecTBeHHble OIunbKy u or-daiinnt Jaiite
KaK MOKHO 60s1bIie nH(OpMaImu o6 orepaoHHo cucTeMe, BepCHH si3bika U T. 1. He-
KOTOPBIE OIMUGKK OOIEH3BECTHBI 1 BOSHUKAIOT TOJBKO Ha OHON-EAMHCTBEHHOM TJIaT-
(opme. Ecii B KOMBIOHUTH Bac OTKPBITO TPOCST AaTh ONpe/eIeHHYI0 MH(HOPMAIIHIO,
006s13aTETHHO BBITIOJIHUTE HTY TPOCHOY, aske eCIU He COBCEM MOHUMAETE €€ TPIYIH.
[IprunHa TOYHO ecTh.

BaskHO MPeNOCTaBISATh COKPAIIEHHYIO BEPCUIO KOa. B maeane ato nokeH ObITh
CaMbIil MATIEHBKHIT KyCOK K071, KOTOPBIi ellle BbI3bIBAET ONucanHyio mpobiemy. Houu-
KaM 3a4aCTy1o ObIBAET TPYHO COKPATHUTh CBO KOJI, TOTOMY UTO OHU HE JIEJIA0T PE3EPB-
HBIX KOITHi1/09KAaI0B, He UCIOIb3YIOT CUCTEMY YIIPABJIEHUS BEPCUSIMU U TECTOBYIO CHU-
CTeMY, C IOMOIIBIO KOTOPOM MOKHO ITPOBEPUTH COKPAIIIEHHYIO BEPCUIO KO/IA, HE MEHSS
py 9TOM GECTIOBOPOTHO OPUTHHAJIBHYIO Bepcuio. Ho To, 4T0 BB HOBUYOK, HU B KOEM
cilydyae He U3BUHSIET Bac, HA0OOPOT, 3TO IOJUKHO CTATh CTUMYJIOM YJIYYIIUTH CBOU Me-
TO/BI PaGOTHI TAKUM 06PA30M, YTOGBI BBI B JII0G0I MOMEHT MOTJIH MTPOTECTUPOBATH KOJI.
ITO 3HAYUTEHHO 00JIETYUT Ballly MPOGMECCHOHATBHYIO JKU3HB, TOTOMY UTO TIPOCTO OT-
najer HeoOGXOMMOCTh CIIPAIIMBATH COBeTa Ha (hopyMax.

Ecyin BBI paspabatbiBaeTe BeG-CTPAHUIIBI WIIH TIPHJIOKEHUST, TO Pa3MECTUTE COKPa-
IMEeHHBIN TpUMep Ko/ia Ha caiitax Bpoje jsfiddle.net nim codepen.io. Tam mpenyararorcst
Tpu obstactu st BBojia anubix: HTML, CSS u JavaScript. Ecu riociie mpoBepKu Baiia
npobiieMa He 6bla pelieHa, TO MOXKeTe OTyOIUKOBATh CCUIKY Ha TIPOTECTHPOBAHHBII
ko1. [IpenMytiiecTBO aTOTO CepBHCa B TOM, YTO 3/1eCh BO3MOKHO BCE CPa3y: Ballli YATa-
TesIn cMOryT 6e3 0COObIX YCHINIA IPOCMATPUBATD KOJL M IIOCJIEACTBIS OLIMOKM, a TaKKe
OTIIPABJIATH BaM CCBLJIKM HA MCIIPABJICHHBIN BapUaHT.

MHorne HauMHAIOIIIE HETIJIOXUE, a TIOPOH Iaske XOPOTIIFe TPOTPAMMHUCTBI UCTTBITHI-
BaIOT YyBCTBO HEJIOBKOCTH 3a CBO# KO/I. [laxke TeX, KTO He 0000 3aMHTEPECOBAH B U3SI-
niectBe 1 3(HEKTUBHOCTU CBOETO KO/, YACTO YA3BJISAET ero CpaBHEHME ¢ IPUMepaMu
u3 yueOHUKOB. Bo BpeMst paspaboTKH MPOrPaMMUCT UCITBITBIBAET TalfHOE YYBCTBO CTHI-
J1a, HO TIPU 9TOM OH He 00sI3aH MOKa3bIBaTh CBOU KO/ KoMy-yn6o eire. Ho 4ro menarn,
€CJIM Y BaC eCTb BOIIPOC U BbI XOTUTE IIPUJIOKUTD K HEMY COOTBETCTBYIOIIME YACTH KOJ1a?
Ecin y Bac ecTh ¢BOOOIHOE BpeMst, MOKETe TOIPOOOBATH IPUUYECATh KO, MPEKIE YeM
OTIPABJIATH ero. Eciin 5xKe Bce Hy/KHO c1e1aTh ObICTPO, TO BaM TIOMIPOCTY TPUAETCSA CMU-
PUTBHCA C TEM, YTO BEChb OCTAJIbHON MUP Tellepb 3HAeT O BallleM MaJIEHbKOM I'PA3HOM
cekpere. Jlydtiie NCTIOMB3YiTe CBOGOIHOE BPEMSI ST COKPAIIEHNST KOJIA U YTETaiTeCh
TEM, YTO MHOTHE U3 YUTATENeil He HAIMcaIu Obl JIydIie, — B KOHIIE KOHIOB, TPUMePbHI
KOJIa U3 y4eOHUKOB TOKE BHIOPAHBI He CTyYailHO, UX TIHCAJIH JIIOIH € GOJIBIITNM OTIBITOM
CTIEIUABHO TIOJ] CUTYAIUIO B yueOHUKeE.
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[Tepen TeM Kak OTIIPABUTh BOTIPOC, 0053aTEILHO MPOBEPHTE €Ile Pa3, BbI3BIBAET
Jii BOOOIIle COKPAIleHHass BEPCHsI BAIeTo Koja omubKy. VIcKyIeHue mpomycTUTh
3TOT IIAT MOKET OBITh BEJIUKO, O[HAKO YaCTO UMEHHO HA 9TOM 3Talle MOKET CaM cOO0I0
[IOSIBUTBCS OTBET Ha Boripoc. Eciiu aTo Ipoun3oiizier — Ha aTale COKpalleHus Kojla uiu
BO BpeMs JIPYroii CTaJiuy NOArOTOBKU BOIIPOCA — U €CJIU Bbl HEBEPOSTHO MUJIBIH ye-
JIOBEK, TO BHI B JIIOOOM ciiydae chopMyJIpyeTe CBOH BOMPOC, OMOJTHUTE €r0 pere-
HUEM 1 onmy6JInKyere.

OdymainTe o umtartene

Wrak, mpobjeMa BaM U3BECTHA U BBl XOTUTE OBICTPO MOJIYIUTH HOoMOIb. OMHAKO
pa3paboTIUKK, KOTOPbIE MOTJIE OBl BAM MOMOYb, JIOJKHBI CHAYANA BUUTATHCS B BAIle
coo00b1IeHE, TT03TOMY CHAbIUTe CBOU BOMPOC WH(MOPMATUBHBIM 3aroJ0BKOM. [Tu-
catb «[TOMOTUTE!!!»> B 3arosioBKe HEBEPHO 110 Pa3HBIM IPUYUHAM: BO-TIEPBBIX,
M3-3a MPOMUCHBIX OYKB U M30BITKA BOCKJIUIATEIHHBIX 3HAKOB 3aTOJIOBOK KaKeTCsI
HABSI3YUBBIM, BO-BTOPBIX, OH HE AT HUKAKON MHGMOPMAIUK O COAEPKAHUU TTPO-
6s1embl. A BoT 3arosioBok «PHPschnargl — npo6siema nnunuanusamnuu nox Debian
Shady» ¢ 66b1€ell BEpPOSITHOCTDHIO TO3BOJIUT YUTATEIIO 3apAHEE CKA3ATh, MOKET JIU
OH BOOOIIE 3/1eCh YeM-TO MOMOYb. He muiiute B 3arojioBKe cyioBa «BaxkHo!» nin
«CpouHo!», 9TO IPUBEJIET JIUIIb K TOMY, 4TO YMTATENb IOUYBCTBYET C€0sT TPUHY K-
JIEHHBIM ¥ UCI0JIb30BaHHBIM. CPOYHOCTH — 3TO TOJBKO Ballla JIUYHAsI TPOOIeMa,
a He IpobJieMa Tex, KTO BaM moMoraeT. Takke ocTaBbTe Ipu cebe TPEII0N0KEeHUsT
0 TOM, 4TO B Balleil mpobJieMe BUHOBATHI IPyTUE Pa3paboOTUUKU: «DTUIECKU Har
B PHP 5.07»

N3araiite cBou Mbicu Kpatko. OGBIYHO MBI BEXKJIUBO IPEIBAPSIEM CaM BOTIPOC
KaKoi-1160 (hopMasibHOI BCIIOMOTATEIbHOM (hpa3oil Bpoje «I-3M, MOKET MHE KTO-
HUOY/Ib TOMOYB, TIO)KaIyiicTa?s> Biarogapst atoMy y cobeceTHUKA He BO3HUKAET OIILy-
tenwst, Gy/ITO Ha HErO BRIBAJINIIN BCto nH(bopMaIuio pazom. OHAKO B ciydae hOpyMOB
MOJIIEPAKKU MJIN YATOB CTOUT TIEPEXOAUTD CPa3y K €y U ONYCTUTb BBOJHbBIE BOIIPOCHI,
Harpumep: «Kro-Hubyab 31ech pasbupaercst B?..»> Bejib MOKHO TIPEIIIOTIOKUTD, YTO HA
TAKUX CAUTaX CUSIT JIIOIU, TOTOBbIE TIOMOYb.

Crapaiitech nmicaTh MAKCUMAJILHO TPAaMOTHO. BriiounTe mpoBepky opdorpaduu ais
HCII0JIb3YEMOTO SI3bIKA IIPOrPAMMUPOBAHISL. 3AITPOCHI, K KOTOPBIM aBTOP MPUJIOKILI XOTSI
ObI MUHIMYM BUIUMBIX YCUJIUE, BOCIIPUHUMAIOTCS CEPbe3HEE, YeM TIOTHAST OITUOOK TTU-
CaHUHA.

OTKa)KUTeCh OT AKTOB CAMOYHUYIKeHUs. ECJIU BbI BBITIOJTHUIN CBOU JIOMAIITHIE
3alanus (CM. paHee), TO He HYy>KHO HAaYMHATh CBOI BOIIPOC C 3aIeBKU: «S 3HATO, 4TO
s TIIYIIBIH /TAYTAsL...», «DTO TOYHO MOSI BUHA...», <] HA4aJ IIPOTPaMMHUPOBATH TOJIBKO
[Th MUHYT Ha3a/, HO...». A eCJIU BbI He TIOATOTOBUJINCH, TO IIyCThie (Ppas3bl He CMOTYT
yOeuTDb BalIMX YUTATEIEN B 0OPATHOM.

Korza BbI mpukperiisiete qaHHble, UCIOJb3YITe PACTIPOCTPAHEHHBIE OTKPBITHIE (HOP-
Mmatbl. He y Beex ectb Jmmnensnonnbiii Microsoft Office, u He kaxplil cMOKeT ynuTaTh
Bamu daitiet Word win Excel. dkcnioprupyiite Takue qaHHble, HaIpuMep, B (hoOpMaThi
HTML, PDF nmu CSV.
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He O)l(MﬂaVITe C/IMLLKOM MHOroro

[Iporiie BCero moJgy4uTh TOMOIIh TaM, T/e JIOAU TycyloTes GecrnatHo. Bam He mpu-
JIeTCs 3aKJII0YATh IOTOBOP Ha TEXOOCAYKUBAHNE, COCTABIATH COTJIalieHne 06 ypoBHe
[IPeIOCTaBJIEHUS YCIYTU U, KOHEYHO, UTO XOPOLIO, He IPUAETCS IJIATUTD 32 YCIYTY.
OGopoTHast cTOpoHa MeJIaid B TOM, U4TO BCE TH JIIOAU Ha (hopyMaX JKEePTBYIOT CBOe
BpeMs Ha o6pbie nena. U ecoiu BbI 3a/1aiute BOIIPOC B Ayxe « MokeT MHE KTO-HUOY/Th
0OBSACHUTD TIPUHITHI IEHCTBUST TapamMeTpa X ?», TO TeM CAMBIM BBI TTOITPOCHTE OJIMKHIX
CBOMX MOTPATUTH OYEHb MHOTO BPEMEHU U HAIKMCATD JOBOJBHO JJIHHHOE COOOIIEHIE.
IT0 cpabaThiBaET PEKO U SBJSETCS HEYBAKEHUEM K JAPYTUM JIIOJISM.

Topaszo myuire Borpoc Buaa « MoxkeT KTo-HUOY/Ib JaTh CCHUIKY Ha 00bSCHEHUE Pa-
60TbI TapameTpa X, KOTopoe 6yIeT MOHATHO HOBUUKY ?». A €lile JIydIiie, KOHEYHO, CaMO-
MY HOUCKATh ATY CCBHLIKY.

Ecuiu BbI He cpasy MOHSLIM OTBET, TO TTOMPOOYITe CHaYaIa TOMOYb cebe CaMU: TIOUTITH-
Te ¥ XOPOIIEHBKO €ro 06yMaiiTe, TIpekie YeM TepecpanBaTh y aBropa. Kak Toibko
BBI HAIILJIA Y€I0BEKA, TOTOBOTO TIOMOYb, TIOSABJISIETCST GOJIBIIOE UCKYTIIEHIE HE PA3/IyMbI-
Bas 06pAIATLCS K HEMY ¥ C IPYTUMU BOTPOCAMH.

[Toxkanyiicta, He OTKyCbIBaliTe HUKOMY PYKY I10 JIOKOTb TOJIbKO IIOTOMY, YTO BaM
IIPOTSHYJIN MU3UHelL ToMoIu. /115 fanbHeNIIuX BOIIPOCOB JIeiCTBYeT BCe TOT sKe IIPUH-
IIUII BEKJIMBOCTU — IIPUHIIUII CAMOCTOSTEIbHON IIpe/IBapUTeIbHON OArOTOBKU. YeM
TOYHEE BbI chopMyJTHpyeTe MPoCchOy 0 MOMOIIH, TEM GOJIBIIIE TITAHC, YTO BBI €€ TIOMYIUTE.
Xopotirrie BOMPOChl — 9TO BOMPOCHI 00 MHCTPYKIUAX (KOTOPBIE TPYAHO HANTH ), 0 pabo-
YUX MPUMePax KOJa UM O TOM, He XOUeT JIi KTO-HUOY/Ib TIISTHY Th Ha HeGOJIBIITYTO, B H/le-
ANBHOM CJTy4ae laske MHTEPECHYIO, TPoGJIeMy U OMOYb B €€ PEIeHHH.

Hu B KoeM cirydae He JK/IUTe, YTO BAM OTJIAIAT KO/ ¥ IIPEJIOKAT aGCOTOTHO TOTOBOE
pelenue 1JIs IpUOMU3UTETLHO OTIMCaHHOM pobaembl. Ha hopymax mo mporpamMMupo-
BaHUIO HEHABUAAT 3a1pochl Tuiia «OTIpaBbTe MHE KO/, HOKAIYHCTay, IOTOMY UTO aB-
TOPBI TAKUX TIOCTOB HECCOBECTHO TBITAIOTCS CBAMTH CBOIO paboTy Ha apyrux. Jlioboe
HHTEPHET-COOBIIECTBO MOKET CTEPIETH TAKUE COOBIIEHNST, HO B I0JTOCPOYHOI MEPCIIeK-
THBE CJUIIKOM GOJIBINAS TEPIUMOCTD IPUBOIUT K TOMY, YTO XOPOIITHE JIOAU YXOJIST U3
3TOTO COODIIECTBA U OHO PACIIAIAETCSI.

He npuBoauTe abCTpaKTHbIX NPpUMEpPOB

YacTo aBTOPHI OMUCHIBAIOT CBOU NPEONOI0NCEHUS O TOM, B UeM MOJKET 3aKTI0UaThCS TIPO-
6JieMa, U TPY 9TOM TIPeHeOPeranT caMuM onucanuem mpobieMbl. ITo He 0c060 addek-
TUBHO 110 IByM TIpUUUHaM. Bo-TiepBbIX, ydiiie GbI OHU MCIIOIb30BAIN BPEMSI I MECTO,
MOTPaueHHbIe Ha CBOM MPEATIONOKEHUS, Ha PeaJbHYI0 NHPOPMAITUIO, MAaKCUMAJIHHO
CBOGOTHYTO OT IOMBICJIOB.

W3-32 TOTO YTO @BTOPBI My TAIOT MPEATIOJIOKEHTE O TPOoOIEMe 1 OHUCAHUE TPOOJIEMBI,
y HUX BO3HUKAET MIPUSATHOE YYBCTBO, UTO BOIIPOC 3a/IaH AOCTATOUHO sicHo. Ho Ha camom
JleJie OHU TPEICTABUIIN TOTBKO CBOIO TOUKY 3PEHUS Ha MOJIosKeHne Belleil. Bo-BTOPBIX,
TaKoe OMUCAaHUe TPOOJIEMbI HATPABUT YUTATEJIS 0 JIOKHOMY cieny. Jlaske eciu mpej-
MOJIOKEHUE CIPAIIMBAOIIETO HE MMEET HUYEro OOIIETO ¢ PeasbHOU MpobIeMoil, OHO
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Cpa3y 3aKperuTcs B CO3HAHUY yrTaresist. U oHayary oH OyieT HCKaTh peleHne nMeH-
HO B 9TOM OIIMCAHHOM HallpaBJjeHUHU. A IOCKOJIbKY Ballle IIPe/II0JI0KeHNe 0Ka3al0Ch
OMUGOYHBIM, TO BHICOKA BEPOATHOCTH TOTO, YTO ¥ OT3BIBUMBBII YMTATEH TOKE HE CMO-
JKeT HAlT! peaslbHYyI0 IPUYNHY.

[TomoraroreMy 6y/IeT Topas/Io Jierde YBUETh HCTHHHYIO TIPOOIEMY He Yepes TPU3MY
Yy;KUX TIPEJIIOJNOKEHUH 0 pobJieMe.

OcraBanTeCb BeXXJ/IUBbI HECMOTPA HMA Ha YTO

He Bcerma oTBET aeTcst B TOM KJIIOUE, B KOTOPOM XOTEIOCH Obl HaM. TIpUUUHBI 3TOMY
MOTYT OBITh Pa3HbIE, HAITPUMED, BOTIPOC 3ajIaH HETOYHO, UJIK HE B TOM MECTE, UJIHM Ha HETO
yoke orsedanu 9000 pas. Toraa KpaTKo MBBUHUTECH U B CJIyYae HEOOXOAUMOCTH MTPEIO0-
CTaBbTE HEOCTAIONTYTO MH(pOopMaInio. Ecii OT3bIBBI pa3Hble, TO pearupyiTe TOJbKO Ha
KOHCTPYKTHUBHBIE U HITHOPUPY#iTe TPyObIe U sIBHO TIyTibie 0TBeThl. Ho OyabTe 0CTOPOIK-
HBI: TO, UTO HA MEPBBINA B3TJISA]] KAsKETCST [PYOBIM U OTKPOBEHHO O€CCMBICTIEHHBIM, MOKET
0Ka3aThCs MPABUJIBHBIM, HO TPOCTO HETIPUSTHBIM JIJIsI Bac 0TBeTOM. [Torpodbyiite paso-
Gparbcs, y Bac IJI0X0€ HACTPOEHNUE, TOTOMY UTO OTBETHBIIHIA OOUIES BAC UJIHA TIOTOMY
YTO OH TPaB, a BBl — HET.

Ecuit BBI moJsrygaeTe TOJBKO OTPHUIATETbHBIE MU TPYyOBIE OTBETHI, HO TIPU 9TOM He
BUJINTE KAaKOU-TUO0 CBOEH OMMOKU WU €CIA He MOJKETE MOHSITh, TI0UeMy OOBUHEHMS
MIPOTUB BaC MOTYT OKAa3aThCS CIIPABEJTNBBIMI, BOBMOKHO, Y BCEX OTBETHBINUX CETOTHS
IJIOXOH IEHb WJIM OHU caM 110 cebe rpyOustHbL. Jlaske y MHTEPHET-CO0OIIECTB €CTh CBOU
XOPOIIIFE U TITOXWE TIEPUOJIBI, a B KOHIIE UX CYNIECTBOBAHUS OT M3HAYAIBLHOTO JKEJTAHWS
MOMOTATh TaM MOYTH HUYETo He ocTaeTcst. VIzberaiiTe THEBHBIX MU PA3TPOMHBIX OTBETOB
€O CBOEH CTOPOHBI, KAKUMHU ObI 3aMaHUYMBBIMU OHU HU Ka3aJMCh B TIEPBbIE MUHYTHI
HerozmoBanus. V3beraiite ux gae TOT/A, KOT/A Y Bac Ha SI3bIKE BEPTUTCS CAMOE OCTPO-
YMHOe 3aMevanue B Mupe. Mbl 3HaeM, Kak TSJKeJI0 3TO CAeaTh, U COUYBCTBYEM BaM.
OpHako 3a49acTyI0, B TOM unce B IHTepHeTe, CAaMbIM MYAPBIM IITArOM OYIET IPOCTO He
obpamnath BHUMaHHUsI 1 TEM CaMbIM TIOTaCUTh HA3PEBAIIYIO CCOPY — J0O0H OTBET
TOJIPKO Pas/yeT MmiaMs eie 6oJIbliie, a He IPUGIM3UT BaC K BaIlleH IIeJIH, BbI TOJIBKO M0-
TPaTHUTE CBOU BPEMsI ¥ HEPBHI. /[0TIOTHUTETbHOE TIPENMYIIIECTBO ATON CTPATErml — T0-
CJTe HECKOJTBKUX JICCATUJIETHH TPAKTUKHU BbI JOCTUTHETE TYXOBHOTO COCTOSTHUST Oy ITHH-
CKHUX MYZPEIOB, 0CBOOOAUTECH OT ITUKJIA CTPAAAHNN JKUBBIX CYIIECTB U CMOKETE BCTATh
Ha MPO(hHECCUOHATLHBIN My Th IPOCBETIEHHOTO MacTepa'.

EcJytit BaM B TOJIOBY ITPUXO/IAT JIAIITD TJIYIIBIE OTBETHI HJIU UX BOOOIIE HET, BO3AEPKI-
TECh OT TOTO, YTOOBI BO BTOPOU a3 3alaBaTh TOT JKe CAMBIN BOIIPOC, TOJTBKO MPUITPAB-
JieHHbIH yrpekamu. [TonpoOyiiTe 3aaath ero B Apyrom Mecte. ECJIU U TaM UCTOPHS T10-
BTOPUTCSI, BBICOKA BEPOSITHOCTH TOTO, UTO MPobJieMa Bee-Taku B Bac. Torma npounTaiite
3Ty TJIaBY ellle Pa3 ¢ caMoro Havasa.

Ecjit BBI TIOJTyYHIIA KOHCTPYKTUBHBIE OTBETHI, MOOJIArOapUTE TE€X, KTO BaM TIOMOT,
U HAITUIITITE KPATKUE BBIBOJIBI, KOTOPBIE MOTYT IIOMOYb B OYYIIIEM APYTUM IIPOTPAMMU-

! Torz[a Bbl aBTOMATUYECKU IMOJIYYUTE OTBET Ha BCE€ CBOU ITPOTPAMMUCTCKUE BOIIPOCHIL: «HPO-

6JIEMBI HE CYIIECTBYET>.
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CTaM, y KOTOPBIX BO3HUKHET TOT K€ BOIIPOC. Tak BbI c/ieTaeTe MU JIydllle, BO3Bpalast
YaCTUYKY TOTO, M3 YETO U3BJIEKJIU TT0JIb3Y CAMHU.

BBIBOMBI TOKHBI MATH MO TAKUM K€ 3aT0JIOBKOM, UTO U UCXO/HBII BOIIPOC, TOTIBKO
c npunuckoit «PEIITEHO» unmu SOLVED. Te, y koro mMajio BpeMeHH, CMOTYT TIPOITY-
CTUTH 3TO COOOIIEHNE, ECIIU 3apaHee YBU/IAT, YTO B HEM TOJBKO BBIBOJIBI U GJraronap-
HOCTB. A Te, KTO He 3aMHTEPECOBaH B 00CYKICHUH PEIIEHUS, CYMEIOT COKOHOMHUTH MHO-
rO BPEMEHHU, TIPOYHUTAB TOJIBKO UCXOHBII BOTIPOC U perteHue. /laske ecin MONCKOBUKU
He BBIIAJTH Pe3YJIbTATOB, & HA COOTBETCTBYIOUINX (POPYMaxX MONAEPKKH HUKTO HE CMOT
WM HE 3aX0TeJI TOMOYb U MPHUIILIOCH CAMOCTOSITESIHBHO PENIATh TPOOIEMY B TTOTE JIHIA
CBOETO0, TO UMEHHO TOT/[A BBl JIOJUKHBI CIETaTh Hajl coboil yeuue. Eie pas gocTymHo
OMUIIKTE MyTh PEIIEHUS TPOBIEMbBI U YBEKOBEYBTE €T0 B MOAX0sAIeM Mecte B CeTn.
ITUM MECTOM 3aIIPOCTO MOJKET OBITH U Balll COOCTBEHHBII 60T, ecin mpobeMa ocTa-
TOYHO cTIeluUYHA /75T TOTO, YTOOBI B GYYIIEM Y TIOJIb30BaTeIel GBI IaHe ObITH epe-
HaIpaBJEHHBIME CO CTPAHUIIBI TIOUCKA CPa3y K Bam. MuUp oT6aaroaput Bac 3a 310 (MHO-
Tr/Ia 1a’ke B BUJIE BOCTOPKEHHBIX ITHCEM).



lNpaBO Ha OKa3aHue
noMoLLMU

3a KaxkapiM «[IoHSITHO> CKPBIBaeTCST MajleHbKOe «4ero-0?».

Matthias Rampke,/@matthiasr, Twitter, 21 pespars 20771 zo0a

Jlaxke camast HETIPOCBEIEHHAsT JIMYMHKA TIPOTPAMMICTA 3HAET KOTO-HUOYIb, KTO 3HAET
etrfe MeHbiie. [ToaTomy B coobienusix Bpoze «Ceituac st Tebe Bee OBICTPEHBKO OObSICHIO>
[JIOXUM MTPOTPAMMHUCTOM MOSKET OKa3aThCsI HE TOJBKO TOT, KOMY TPeOYeTCst TOMOIIb, HO
U TOT, KTO 00BSICHSET. B HEKOTOPOM CMBICJIE 3TO MTPEUMYIIIECTBO, TOTOMY UTO, KaK Y TLIO-
XOTO MPOTPAMMHUCTA, Y BAC €CTh PEKast BO3MOKHOCTb, €CJTH HY;KHO, TIOCTABUTH ce0sT Ha
MECTO YeJIOBEKa, KOTOpoMy TpebyeTcs Kakoe-mnbo obbscHerue. [IpoagBUHYThIE TIPO-
TPaMMMUCTHI 3a4aCTyT0 yrKe He TTOMHSIT, KAaKOBO 3TO — C OCTEKJIEHEBITNM B3TJISIOM BCITY-
[INBAThCS B HEMTOHSATHbBIE 00bsICHEHNST. B 9TOII ritaBe peub MoizeT o ToM, ouemy Oiaroe
HaMepeHue TTOMOYb TaK YacTO OKA3bIBAETCS HEYAAAYHBIM U KaK JIy4Ille TTIOCTYITUTD, €CIN
BbI CAMU OKaKETeCh Ha CTOPOHE OOBSACHAIOMUX. BbI Tak ke CIIOKOMHO MOKeTe AaTh M0-
YUTATh ITY [VIABY HITATHBIM [TPOTPAMMUCTAM, KOTOPBIE OOBITHO OXOTHO BaM TIOMOTAOT.
MoskeT ObITh, 3TO OOJETYUT JOCTUKEHUE B3AUMOTIOHUMAHUST MEJK/TY BaMIL.

HenpaBunbHaa npuyYMHa

B camom 6e306u1HOM BapraHTe HeyAaBIIeiicst TOMBITKU 00bSICHEHHST H0JIee XOPOIITUi
MIpOrpaMMUCT XOYET ITIOMOYb CO6€C6[[HI/IKy, HO y HETO HE BBIXO/IUT. 3H3Tb TEMY — €Ie
He 3HAYUT YMeTh 00BSICHATH ee. V mocJie poBaguBIIecs HOMBITKYA 00bsICHEHUS CO-
GecellHUK OKa3bIBAETCSI B €Il Xy/Ileil CUuTyannu, 4yeM panbiie. [lepex pasroBopom
y HETO, BO3MOKHO, BOOOIIE He OBLIO TIpeicTaBiaeHus o konyenyuu MVC, a moce pas-
rOBOPA OH CJIE/YIOTINE TISITh JIET OYeT MOBTOPSITE: «OX, 51 KOTa-TO YK€ MBITAJICS HTO
HOHSITh, HO 9TO GBIJIO CJIMIIKOM CJIOKHBIM [7ist MeHst». Takum 06pasom, Jrydiiie cHa-
Yajia mo{yMaTh, AeHCTBUTEIBHO JIM BAM CJIELYET IIBITAThCS YTO-MNO0 OOBACHSTD APY-
TOMY YeJIOBEKY.

KOHLEMUMA MVC
MVC, abbpesunatypa ot Model/View/Controller (Mogens/npeacraBneHne/KoOHTponnep), — 310
ycTosiBlUMICS B cdepe npodeccmoHanbHoi pa3paboTku nporpaMMHOro obecriedeHunst WabnoH
npoektupoBaHus. KoHuenums MVC npeanonaraet cnegytoulee. [aHHble XpaHATCA CTPYKTypu-
POBaHHO cornacHo HekoTopolt Moaenu (Model), npeacraenenve (View) oTBeYaeT 3a oTobpaxe-
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HWe faHHbIX, a koHTponnep (Controller) — 3a To, kak NporpaMMa pearnpyeT Ha 3anpochbl MoJb-
30BaTensi. MVC ucnonb3yeTtcst B NporpaMMax ¢ rpaduyeckuM uHtepdeiicoM ans Toro, YTobbl
aKKypaTHO pasfenuThb KOZl, OTHOCSILUMIACS K pa3niMyHbiM 3agadaM. MoapobHee: en.wikipedia.org/
wiki/Model-view-controller~~pobj.

B ocobenHoCTH 9TO KacaeTcst 00bACHEHUT, 0 KOTOPBIX BOOGIE HUKTO He TPOCHLI.
Benp Tema He CTAaHOBUTCS aITPUOPU UHTEPECHON TOJTBKO MOTOMY, YTO BBl CAMU CYUTA-
eTe ee TakOBOIL. U1 eciit BB B BOCTOPTE OT JITMOIa-UCUUCIEHNST, TO BAIl SHTY3WA3M He
TePEIACTCST OCTATLHBIM, €CJTH BBI TIPOCTO OyieTe 0ITo yOeskaaTh ux B aToM. MHTEpec —
9TO TaKO¥ 3aCTCHUUBBIH 3BePb, KOTOPBIHA MPUXOAUT K JIOASIM J00POBOJBHO WU HE
npuxoauT Boob1e. 1 aGCoMIOTHO HOPMATBHO, YTO KOMY-TO MOXKET OBITH TII€BATH HA
TEMY, B KOTOPOH BBI ac, JasKe eCJIN 32 9TON TeMOl Oymyiiee. Y 9TOTO 4ea0BeKa, BO3-
MOKHO, MaJI0 BPEMEHH, WJIH OCTATOYHO COOCTBEHHBIX WHTEPECOB, MU JIOIU U3 €T0
OKPY’KEHHSI TOKE YACTEHBKO MBITAIOTCS TIPUBJICYD €r0 BHUMAaHIE K CBOUM JIIOOUMBIM
teMaM. [ToaTOMY BBI 1OJIKHBI ICXOIUTH M3 YPOBHS YeJ0BeKa U yIUTHIBATD eTo (TIpeji-
noJjiaraemMbie) HHTepechl. IIpu 9ToM Hesb3st 3a0bIBATh OJIHOTO: U Y HAIIIMX COOCTBEHHBIX
YBJICUEHWIT HET PAIIMOHATBHBIX IPUYNH, XOTh KAKHE-TO MBI [TOTOM cebe ¥ IOy MbIBAEM.
OmnpezesieHHO, Y Bac eCTh XOPOIIINe OCHOBAHUS CUNTATh, UTO KaK/IBII YeJOBEK JOKEH
pazbUpaThCs B APXUTEKTYPE TIPOTIECCOPA, ECITH OH XOUeT HalTH cBoe MecTo B X X1 Beke.
Ho, Bo3M03kHO, BBI Ja’ke He 0CO3HAETe, YTO Ballle yBjledeHue 9TOH TeMOii BbI3BAHO YeM-
TO HACTOJIbKO HECePbe3HbIM, KaK, HallpUMep, AeTCKIe BOCIIOMUHAHUS O IIOKOJIaIKaX
B ¢hopme tporieccopa. M ecTb MHOKECTBO JIPYTUX TTOJIE3HBIX /s Ku3HU B X XI Beke
3HAHWH, KOTOPBIX Y Bac HeT.

Tor, KTO X04eT YeMy-T1b0 HayYUTh APYTUX MPOTUB UX BOJIHU, JOJKEH OBLI CTa-
HOBUTHCS yUnTENEM. A 00TIasICh C PaBHBIMU cebe B3POCTBIMHU JIOHLMH, HE OCTAETCS
HUYETO JPYTOTO, KAK CMUPHUTHCS C OTCYTCTBUEM Y COOECEHNKA MHTEPECA K BATIUM
BBIAIOTIIIMCST OCOOBIM 3HAHUAM. B TPOTHBHOM ciiydae KelaHue OOBSICHATH — 9TO
4yuCTOoe THIecaaBue, a TilecJaBrue — 3To Beerja HekpacuBo. Eciiu uesioBex — 4ype3Bbl-
YaifHO yMeJIbIil HACTaBHUK MJIN COOECEHUK TaK WM WHaYe OOTOTBOPUT €0, TO B PEJI-
KHUX cilydasX yaeTcs 3axedb UCKPY 9HTy3ua3Ma. XOTd 9TO CKopee UCKJIIoYeHne U3
TIPaBUII.

BOT Kak 3T0 paboTaeT: NoMoraeM, faXke ec/iu He NPOCAT

Ocobblin criyyalt npeAcTaBnAT coboi NPobnembl, KOTOpblE YENOBEK CYMTAET HepaspeLly-
MbIMM 1 NOTOMY CTOMYECKM X TepninT. Cam OH 0 NoMoLLKM He nonpocut. Ho ecnn Bce ymeno
06CTaBNTb, TO TaKylo MPO6eMy MOXHO pacno3HaTb 1 pewnTb. Kak 3To caenatb, MoxanHec
06BACHWT Ha OfHOM MprMepe.

«Mocne Toro Kak Mov npefbiayLyme NonbiTku nepesect mamy ¢ OC Windows Ha Mac OS
(4TO pENanoch NoA BAUAHMEM TEXHONIOTMYECKOTO eBaHreNnn3ma) notepreny Kpax ms-3a otr-
CYTCTBUA KOHKPETHbIX HarnAagHbIx npeumyLects Mac OS, k nepexopay ¢ Internet Explorer Ha
Firefox A pewnn nogointn nHave. Cnepsa A NPOCMOTPEN, Kakne CaTbl Mama UCNonb3yeT
nocrosaHHo. Moptan T-Online 6bin OAHMM K3 3TVX CaTOB 1 B OCOGEHHOCTW NMOAXOANS ANA
Moeli Lienw, MoTOMy YTO NPeACTaBnAn coboi neperpyKeHHblii pnewamu io3abunutr-ag. Mos
MaTb K TOMY e Nlerko oTBfeKaeTcs, No3ToMy menbTeliawye dnel-6aHHepbl BbI3blBalOT y Hee
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6onblune NpobnemMbl ¢ KOHUEeHTpaumelt. Tak uTo A B o6Lunx YepTax 06bACHUN el NpenmylLue-
cTBa Firefox, nocne uero, 3aBepyB ee, UTO HAYTO KapAVHANbHO He U3MEHUTCA, U NoobeLlaB
BCE HAUNCTO YAANUTb, ECNIN €1 He MOHPaBUTCA, ycTaHoBun Firefox ¢ pacwmpervem gna 6no-
Kuposku peknambl Adblock Plus.

MoTom a oTKpbIn ein noptan T-Online cHauana B Firefox, a ana cpaBHeHus — B Internet
Explorer. Mocne yero TonbKo 1 HY»HO 6bIN0, UTO MepeHeCcTy 3aKNafKM U BKpaTLe 06bACHUTb
mawme, rae B Firefox HaxopaTca KHoMKku. 3aTem s 6bicTpo yaanun Internet Explorer ¢ naHenn
6bICTPOro 3anycka, 4o6asun Ha ero mecTo Firefox 1 elue Hepenn cnycTs pagoBanca MamyHo-
My CYaCTblO.

YeM 3TOT YaCTHbIV ClyYail OTNIMYAETCA OT HeXenaTesIbHOro 1 HEMPOLLEHOMO BMeLLaTeNb-
CTBa B 3KM3Hb APYruX foaei? Bo-nepsbix, loxaHHeC MHTYUTUBHO MOHAS, B YeM 3aKloUaeT-
cA npobnema, Kotopas 6bina y ero matepu. /I He OH oivH cuUTan, YTo 3TO AENCTBUTENbHO
npob6nema. Bo-BTOpbIX, €My YAaNOCb NPOAEMOHCTPMPOBATb KOHKPETHOE MPEenMYLLeCcTBO.
W B-TpeTbux, OH OCTaBUN 3a Hell BbIGOp MeXxy CTapbliM U HOBbIM, @ He NMOCTaBUI ee nepeq
CBepWMBWINMCA GAKTOM.

KOopbICTHbIE MOTUBbDI

Ecau na Bonpoc «Modicio i ToMOTaTh?» Mbl OTBETUIIN, TO TIOPA MEPEXOUTH K BOMPO-
cy «3auem?», OCKOJBKY MOOYKIEHUS YeJ0BEKA, KOTOPBINA UTO-TO 3HAET U XOUET ITH
3HAHM HepPelaTh, PeAKO ObIBAIOT a0COIIOTHO OJ1aropoAHbIMU 1 yncThiMU'. B 1ie1oM He
0ZI06PSIETCST, ECJIU KTO-TO, TOMOTast IPYTOMY, TOMOTAET caMoMy cebe 1 0KU/IaeT 3a 3TO
6saropapraocT. Ho MMEHHO 9TO 4aCTO MTPOUCXOIUT BO BpeMst 00bSICHEHUH 1 00y YeH i,
B 0COGEHHOCTH UTO KACAETCsI TEXHUIECKOU chepbl.

©)

MoryT cyliiecTBOBaTh CJeyIolle KOPbICTHbIE MOTUBBDI.

Bsl xoTHTE IPUBJIEYH HA CBOIO CTOPOHY GoJibliie HOBBIX Jifozieil («IIpocro Beeraa uc-
[0JIb3Y I A3BIK IporpaMmMupoBatust Ruby!»), mpu aToM 0co3HaHHO He o6paliiast BHU-
MAaHUSI Ha TO, YTO APYIOM MOAXO/ K PELIEHIIO UX IIPOGJIEMBI IIOAOIIEN Obl, BOBMOKHO,
ropaszo 6osblire. Ijist (haHATOB MOJIOTKA Kaskast pobiieMa BBIIJISIAUT Kak FBO3/Ib,
BO BCSIKOM CJTy4ae, JI0 TeX 0P, T0Ka YePe3 HECKOJIbKO HeZIe b OHI He OOHAPYKaT, 4TO
TaeyHbIN KJIIOY ellle KpyJe.

VHBECTHINY JIMYHOTO BPEMEHHU JIOJIKHBI OBITH OTIPABAHBI B TOCAEYIONeM. Bbl 1po-
BeJIi MecsiIibl, yraybieHno uzydas temy NoSQL, X0Tst — Hy JIaZiHO, TOTOMY YTO —
BaM BOOOIIE-TO BMECTO 3TOTO TPeGOBATIOCH CPOUHO 3aBEPIIUTH AuccepTanuio. Bee
3TO He JI0JIKHO OKasaThest HanpacHbiM! OcTaibHbIe T0JUKHBI YOEIUTHCS B BAKHOCTH
NoSQL!

ABTOpBI 3TOI KHUTH, HATIPUMEP, He TaK YK U 3aMHTEPECOBAHbI B JIaJIbHEHIIIEM Pa3BUTHI CBOMX
untaresieil. OHU XOTeJIU 13 JIMYHOTO TIIeCaBust o1y OsikoBaTh KHUTY B u3naresiberse O'Reilly,
110 BO3MOKHOCTH C KAKUM-HUOY b JKUBOTHBIM Ha 00JI0KKe, 0CJIOM Harpumep. V1 B ToM ciyuae,
ecyiv Obl UM B PYKH IOTTAJIA MAIIMHA BDEMEHU, OHU XOTeJIH Obl IIePeiaTh cCaMUM cebe B IPOIILIOM
10JIE3HYIO KHUTY.
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O Ha camoM siesie BbI BOOGIIE He XOTHTE, YTOOBI IPYTOH YeJIOBEK YeMy-HUGY b Hay IiII-
ca. [IpocTo XoTHTE TPOIEMOHCTPUPOBATD, YTO BbI yMHEe ero. M xorure, 4ToObl Tak
OHO ¥ 0CTaBaOCh. Tak OHO 1 OCTAHETCsI, TIOTOMY YTO MOA0OHBIM OTHOIIIEHUEM BbI HE
TOJIBKO OTIyTHBaeTe GOJBITNHCTBO COOECEHUKOB, HO M HEOCO3HAHHO MPOTHBOIEH-
CTByeTe IIpolleccy nepefayn 3Hanuil. Harpumep, eciu Bbl, IOMMMO BCETO IIPOYETO,
uzobpaxkaere npobsieMmy GoJiee CI0KHOM, 4eM Ha caMoM jiesie. [ToToMy 4To aTo efiuH-
CTBEHHBIH CIIOCO0 MPE/ICTaBUTH B IEHCTBUTENHHO BBITOIHOM CBETE TOT (DaKT, YTO BbI
CaMOCTOSITEJIBHO PA300PAIUCH B ATOM CJIOXKHOM Boripoce. Eciii B JocTaTouHOiI cre-
MEHU JIPaMaTU3UPOBATh CIOKHOCTh TIPOOJIEMBI, TO €€ pPellieHre, BO3MOYKHO, JakKe
Gy/IeT IEHEKHO BO3HATPAsK/IEHO.

KoneuHo, y KasKI0TO HAIIETo MOCTYIIKA €CTh MHOXKECTBO TIPUYKH. B mtore Beerza mpu-
XOJIUTCST UMETD JIEJIO € MENTAHWHOK 13 Pa3HBIX MOOYKIEHUH, CJIABHBIX U HE OUeHb. | paHu-
12 MEKJLY aJIbTPYMCTHYECKON ¥ aTOUCTUYECKOI MOTUBALIMEN 0COOEHHO TOHKA, KOT/Ia Ppedb
uzet 06 U3BeYHOI oTpebHOCTH B cekce. [ToMorast, Bbl TOKa3bIBaeTe cebst € JIydIieil CTopo-
HBI — BBI JIPY/KETOOHDI, OCTPOYMHBI ¥ TePIIEIUBbL UTO K, HEILIOXUE MTPEIIOCHUTKH JIJIst
o6yuenust. B To jke BpeMst BbI XOTHTE He CTOJIBKO TIOMOYb CBOEMY COOECETHUKY KaK MOJKHO
Jiydiiie pazoGparibest ¢ cucremoit TYPO3, CKOIbKO 3aM0yYrTh €70 B CBOIO TtocTe b, U pas-
B€ €ro BOCXUIIEHUE BAITUMU OOIIUPHBIME 3HAHUSIMU He CTAJIO ObI MOJICIIOPHEM B 9TOM
nesie? Eciiv ObI OH CTaJl 3aBUCETH OT BAC B YEM-TO OJIHOM, HE [TOMOTJIO OBI 3TO B UTOTE ITPO/I-
JIITH BAlllil MHTUMHBIE OTHOIIEHUS? A €CJIH BCE B UTOTE TIOJYUIIIOCK, TOTa: «Marbii, Tebe
Goubiiie He HyskHO u3ydarh TYPO3. Temeps y Tebst ects si. 51 Bee cennaos.

OTcyTcTBMe SMNaTum

Bac 1 BIPSIMb ITOITPOCKUJIN TIOMOYB. BbI MoAyMaiu 0 COGCTBEHHBIX MOTHBAX ¥ HAIILJIH
UX BIIOJTHE TTOpsAoYHbIME. UTo fmanpire? CriepBa MOTpaThbTe HEMHOTO BPEMEHH Ha TO,
4TOOBI Y3HATH, YeTr0 UMEHHO XOUET MIPOCSIIIIL BAC O TIOMOII YETOBEK, 4TO MY HYKHO.
MoskeT ObITh, 9TO HEYTO COBEPILEHHO HE TO, Y4ETO XOTEIH Obl BbI CAMU, OKasKUCh BbI Ha
ero mecre. IIpeIooxKuM, Bbl B BOCTOPTe OT JII0O0M HOBOI TEXHOJOTUU U MBICJIb, YTO
Ballli IPY3bsi MOT'YT BBIOPATh HE caMoe JIydlliee TEXHUUECKOE PellieHre PpobIeMbl, He-
BBIHOCHMA JIJIs1 Bac. Bai cobeceTHHK, HAITPOTUB, MOKET OBITh OJHUM U3 TeX, KTO YKO-
PEHUJICS B CBOUX IIPUBBIYKAX M COBCEM He JI0OUT 1IpoboBaTh HOBOE. TeXHOMIOTUN ISt
HEro JIMIIb CPEACTBO AOCTHKEeHUA 1eau. OObIYHO OH He IPOSABIISAET UHTEPeca JAaKe
K KaykJIOW OTIeJbHOU feTaju moj kamoToM. HebiHocumast cutyarusi! Bol 00s13aHbI
PacTOIKOBATh OeIHATE, HACKOJIBKO HUUTOKHBIM OBLIO €T0 IIPEABIIYIIEe PEIeHHE U KaK
CPOYHO eMy TPeGYIOTCS HOBBII KOMITBIOTED, HOBast OTIePAI[HOHHAsI CHCTeMA 1 aOCOJIFOT-
HO HOBBIN S3BIK TPOTpaMMUpPOBaHus. TOMbKO TaK OH CMOXKET M3 TOJ0BACTUKA CTaTh
HaCTOSIIEeN JATYITKON-TIporpaMMucToM. Ecii pasroBop mepertiies B 3Ty ¢asy, To TOT,
KOMY Hy’KHa ITOMOIIlb, KaK MPaBuUJIO, BeIpyOaeTcs. Beab OH He X0UeT HU JaBaTh ceOst
B 00Uy, HU HAYMHATh HOBYIO sKU3Hb. OH MIPOCTO UIIET MOHATHOE s cebsl peleHne
BUAMMO¥ TpoGJieMbl. Ecyin BbI He TOTOBBI TIPUAYMBIBATD 3TO PEIIEHIe BMECTE ¢ HUM
Y TIOWTH HA PUCK TOTO, YTO OHO MOXKET BKJTIOUATh TaKue IMOKUPYIOINe BEIH, KaK CO3-
panre HTML-crpanunnst B Word, Toraa caenaiite Bam 0601uM 0JJ0JIKEHNE U 3aBEPIIH-
Te Gecemy. Bbl Besib MOKeTe OCTAThCS APY3bsAMHU.
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Ecnu He C/IOMaHO — He Tporau

OnviH 13 aBTOPOB 3TOW KHUIM NPopaboTan HECKONBKO NET B OTAeNe KOHLepHa. B aTom oT-
Zene, 060poTa KOTOPOro BMOJHe XBaTUI0 Obl Ha JOBOJIbHO HecneyHyto Xn3Hb, Bce paboune
npouecchl 661 OpraHN30BaHbl C MOMOLLbI0 Henpoxoaumoro feca u3 Excel-tabnuu, VBA-
MaKpOCOB 1 COCTPAMAHHbIX NpakTMKkaHTamu Ruby-cueHapues. Cepeepos, SQL n sdpdek-
TUBHOW apXUTEKTYpbl MPOCTO He 6bino. TeM He MeHee 3TOT OTAeN CNPaBNANCA CO CBOMMU
00653aHHOCTAMU, XOTb 3a4acTyto U He3pHEKTUBHO, OfHAKO JOCTAaTOUHO ANs TOrO, YTOObI ero
He nocturna cyabba nnaHoBol 3koHomuKn CCCP. IHTepecHo, YTo COTPYAHMKM YacTo Ha-
XOAUNN [OBOJIbHO KpeaTMBHble CNoCcobbl, Kak 060MTY OrpaHnYeHns n Npobiembl C 3PPek-
TuBHOCTbIO X Workflow.

Ecnn cmoTpeTb M3BHe, CUTyaumsa BO MHOTMMX OTHOLLEHUAX Oblla HEBbIHOCKMMOI, HO He-
KOTOpble COTPYAHMKM 063aBenncb yAUBUTENbHbIMU CMOCOBHOCTAMY, MO3BONMBLUMMUN UM
cpenatb u3 MS Office MHCTPYMEHT AnA aHanu3a gaHHbIX. MonbITKa 3anHTepecoBaTb PyKOBO-
avTenen npoekTa 1 pacnopsaauTenein GroaxeTa MHCTPYMEHTOM AJIA aHann3a, KOTopbIii 6bin
6bl TLWaTeNbHO pa3paboTaH C Hyns, NpoBanunack ¢ Tpeckom. Ho npuunHom sTomy 6bin He
npobnembl C 6I0AXETOM NIV OTCYTCTBUE MHTEPECA K ONTMMAlbHbIM CTPYKTYPaM, a HeXernaHue
MEHATb YaCTMYHO paboTaloLLyto CUCTEMY Ha HeACHbIe obeLlaHus.

BoT uto, nomnmo rny6okmx 3HaHui Excel, aBTop BbIHEC 113 3TOro onbiTa Npexae BCero:
npeanbHoe pelleHne He Bcerga noaxoasiuee. M ToT, KTO AaeT COBET, JOIKEH YMETb MHOTAA
CAEPXMBATbCA M BHOCKTb YNYULLIEHUA MOCTENEHHO U MOHEMHOTY, HauMHas C Nepus NIeCTHULDI,
a He CHOCUTb Cpasy BCe 3faHue. B JaHHOM KOHKPETHOM cJlyuyae, KOHEYHO, MOMOTJIO eLLe U TO,
YTO y KOHLepHa 6binu AeHbr Ha MOKYMNKY AOPOroCcToALmMX pabounx CTaHLmMin. 3To NomMorno
COKpPATUTb BbIUMCNIEHNA C 6 YacoB Ao 1,5 yaca, 1 B 3TO BPEMSA MOXHO Obl/10 CMOKOHO Nnoobe-
Zatb.

CnuuwkoM MHOro nHpopmaumm cpasy

Kor/a BbI BBISICHUIIH, YTO Ha CAMOM JieJie TpeGyeTcs BaleMy cobeceIHIKY, TToIyMati-
Te 0 TOM, KaKWe 3HAHUS BBl XOTUTE /IaTh, 4 3aTeM MBICTIEHHO BBIYEPKHUTE /[BE TPETHU
3TOTO crvcka. YeToBeuecKnii MO3T He CIIOCOGEH cpa3y CIPABUTHCS C HEOTPAHUIEHHO
GOJIBITIM KOJTMUECTBOM HOBOM MH(MOPMAIIMK U CBEKUX uael. VI ToT, KTO 00bsICHSIET
IPYTOMY 9eJIOBEKY JBa-TPU HEGOIBIITIX BOTIPOCA B JIEHD, ke caenan muoroe. Orpa-
HUYEHHOCTH Y€JTOBEYECKOTO BOCTIPUSITHSI — IEKOTINBAsT TeMa st 0OeNX CTOPOH.
ToMy, KTO BBICTYIIAET B POJIM HACTAaBHUKA, OYIET HEIPUSITEH COOCTBEHHBIN IPOBAJ,
KOT/Ia y’Ke MOCJIe BBEIEHUsI CIYIATET0 ToTpebyeTcss MHOTOIHEBHAS TTAy3a 151 00-
IyMBIBaHUS. A TOT, KTO XOUeT YTO-TO Y3HATh, IOYTH BCET/]a CIMTAET, UTO IPyTHE T0-
HAH GBI 32 9TO BPEMSI B IECSTH Pa3 O0JIbIIE, HO CaM OH HEMHOTO HeCOOOPA3UTETbHBIT.
B 06s13aHHOCTY HACTABHUKA BXOAUT OTIPe/IeJICHNE YPOBHS BO3MOKHOCTEN YeTOBEKA.
Heo6xoamMo cocTaBUTh CKPOMHBIN TTaH («cHadasa 0ObSICHUTE, YTO TaKoe (HYHK-
11> ), a 3aTeM [IPOTUBOCTOATh UCKYIIEHUIO TONTH ropaszio faublie. To xe camoe
BEPHO U JIJIsT CKOPOCTU OOBSICHEHHS: OTIEHUTE, CKOJTBKO BPEMEHH Y Bac yHIeT Ha 06b-
SICHEHWEe KaKOTO-TO OJIHOTO BOMpoca. Y IBOiTe 9T0 BpeMs. Ecain BbI 3aKoHUMIHN 00D-
SICHATD JI0 TOTO, KaK OHO UCTEKJIO, — BbI Ieperpy3usu cBolo ayautopuio. (Ecian Bol
TONaJIN B CUTYAIMI0, KOT/Ia TPUXOANTCS TOBOPUTH TTepe]] TPYIITION JTiofiell, KOTOPBIX
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paboToaresib WK JPYyroii aBTOPUTETHBIN YeI0BEK IIPUHY I CIYLIAaTh Bac, TO YABO-
€HHOI'O BpeMeHU HeJ0CTaTOuHO. B TakoM cilydyae MoKeTe CMEJIO YBEJIMYUTh BpeMs
3aIlJIAaHMPOBAHHOTO BBICTYILJIEHHS B I€CATh Pas.)

Ha aToM MecTe ocTaHOBUTECH €lile Pas. Bbl II0-IIPeKHEMY OTTAIKMBAETECH OT CBOETO
YPOBHSI 3HaHUii, Ha KOTOPBII BBl XOTUTE IIOAHATH COOECEHIKA, a He OT ero COOCTBEHHO-
ro ypoBHs. I1yTh HaBEPX TEPHUCT, IOITOMY C JIETKMM CEPALIEM BHIUEPKHUTE ellle He-
CKOJIBKO acrekToB. He moanaBaiitech MCKYIIEHUIO HAYaTh 00bsICHEHME ¢ aOCTPAKTHBIX
npuHIMNOB. KOHKpeTHbIe IPUMEPBl — BOT Ballld APY3bsl. JJis abCTPAKTHBIX MOHSATHIL
Bcerja HailieTcst BpeMs B KoHlle. BeiOupaiiTe aTu iprMepbl TaKUM 06pasoM, YTOObI KAk
MOKHO MEHbIIIe 3aIlyThIBaTh ayAUTOPHIO HE OTHOCIIIUMCS K JeJIy HHTEJIEKTYaIbHbIM
GasmactoMm. Ypouiennsie mogenu a-iast Hello, World magsar Bocipusitue.

Ha kaskzoMm ararie cBoero o0bsICHEHUS IIPOBEPSIiTe, IOHUMAET I COOECEAHUK, YTO
BbI UMeeTe B Buay. U He nymaiiTe, 4To, €CJIM OH KMBAET, 3HAUUT, OH y3Ke BO BCEM Pas3o-
Opasicsa. BosaMosKHO, OH IIPOCTO He X04eT IPU3HABATh, YTO IIOHATH HE UMEET, YTO BbI
HoZpasyMeBaeTe 110 MacCuBOM. II0CKO/IbKY BbI CAMM BIIEPBbIE 3aMHTEPECOBAJIMCH 9TOM
TeMOM B BO3PACTe CEMM JIET, TO Telleph He IOMHUTE HU O TOM, KAKOBO 9TO — He MIMEeTh HU
Mavleilero MoHsATUSI HU O MAaCCUBE, HE O TOM, CKOJIbKO BpeMeHU BaM IoTpeboBajIoch,
4TOOBI IeHCTBUTENBHO IIOHSTh 9TY KOHIENIUI0. A yTouHeHus < Thl 3Haelllb, YTO TAKOEe
MaccuB?» HefocTarouHo. COTPYAHUKY KOJI-IEHTpPa He CIIPAlINBAIOT: <A BUJIKA BOTKHY-
Ta B PO3ETKY?» — IIOTOMY 4YTO 9TO OOUAUT JIOOOI0 3BOHIIIErO U OH, He IIPOBEPSIs, OT-
BeTut: «KoHeUHO, B po3eTKe, s e He uAUoT>. Ec/M crpocuTh BMeCTO 9T0ro: «Bel He
MorJiu Gbl IPOBEPUTD, KaKOi (POPMBI pazbeM?» — TO COOECEHMK 3AII0JI3ET MO CTOJI
1 0OHAPYKUT, 4TO BUJIKaA BOOOIE He BCTaBjieHa B Po3eTKy. [loatomy dopmyaupyiite
YTOYHSIOLIME BOIPOCH TAKTUYHO ¥ TaK, YTOOBI COGECEAHUK He cMOT PedIEKTOPHO OT-
BETUTD: <51 3HAI0».

OTBeuyalTe Ha KOHKpEeTHble BONMpPOoChbl

ITpemamososxmmM, Bam 3agaiu Borpoc: «Kakoe cHapsikenne MHe HeOOXOANMO, YTOOBI TIOTT-
HATHCS HA BOCBMUTHICSTIHUK?» Celfuac y Bac eCTh [IBa BapHAHTA: MOXKETE aTh MOAPOD-
HBIM TEXHWYECKU MPABUJIBHBIN OTBET: «['0/l TPEHUPOBOK, TPOTUBOTIEPETPY30UHBIN KO-
CTIOM, KUCJIOPO/I» — WJIM BIIACTh B HEJIOYMEHNE U3-32 BBICOTHI TOPBI. He BhIyMBbIBaiiTe
MPUYUHY, TIOYEMY CIIPOCHBINAS BAC X0UeT 3a0PaThCsl UMEHHO Ha BOCBMUTBICSUHUIK,
crpocuTe ee caMy. Tak BBI IaJITe € MIaHC MOBEAATh, YTO OHA ITPOCTO XOTEJA TPUTOTO-
BUTD YaNIEUKy Yas ¥ BBICIMTAIA, 4TO Ha BbicoTe 8000 METPOB BOIA KUIIAT TIPU KOMHAT-
HOIT Temmiepatype. V1 Toria BaM TOHamoOUTCsT BCETO TTapa CEKYHIT Ha OTBET: «Jlerde Bee-
TO 9TO CIETATH C MTOMOTIBIO KUTSATIIFHNIKA. OHAKO 0OIyMbIBaHIE OTBETA HE BCET/IA
TaKoe MPOCTOE, KaK B HatlleM IpuMepe. VIMEHHO He 09eHb XOPOIITHE TPOTPAMMUCTHI YACTO
MOJTYYaroT Ha CBOU BOIIPOCHI OTBET, UTO UX MOAXO K TIpobJieMe B KopHe HeBepHbIit («Th
JIeJIAEIIb 9TO HETPABUIIBHO!» ). XOTs1, BOBMOKHO, Y HUX Obljla KOHKPETHAsI IPUYNHA BbI-
6paTh MMEHHO 3TOT MOAXOL. [IpIrdnia B BOIIPOCe MOKET OBITD He yKa3aHa. A eCJi 1 yKa-
3aHa, TO BaM OHA, BO3MOKHO, KakeTcsT oueHb 110xoil. Ho B cuTyaruy, B KOTOpoii Ha-
XOIUTCSI COOECETHIK U 0 KOTOPOH BBI, BEPOSITHO, 3HAETE HEIOCTATOUHO JIJISI TOTO, YTOODI
c(OpPMUPOBATh CBOE MHEHHE, OTBPATUTEIBHBIN TTOX0/ K IPOOJIEME TEM He MEHEe MOKET
OKa3aThCSI MOAXOSIINM.
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Kpome Toro, BB MOsKETE 06UIETH COGECEHIKA, €CITH, CIOBHO PabOTAIONIHI € TEKCTO-
BBIMU TTAGJIOHAMU COTPY/IHUK TEXTIO/UIEPKKH IEPBOTO YPOBHSI, Oy/IeTe Cpa3y MCXOIUTh
U3 TOTO, 4TO OH HE MOHUMAET, uTo JiejiaeT. KoMmpomuccoM 31ech G0 GBI CKa3ath, Mo-
YeMy TOZIXO] COBECEHUKA HETb3sT CIUTATh JIydIIIUM BaPUAHTOM, U OOBSICHUTD PEIIEHIE,
KOTOpPOE TIPEICTABJIsIeTCsT BaM GoJiee aieraHTHBIM. Beskimo copmynupyiite obe atu
YacTH, He TUIIUTE: «Baiie perrerre — 3To pelieHne st UANOTOB, & BOT TaK 3TO JIEIaeM
MBI, HACTOSIIIIAE TIPOTPAMMUCTBI». Ecin cobeceiHiK KakeTcst BAM HEBEIKIIMBBIM, arpec-
CUBHBIM WJIH TJIYIIBIM CBEPX BCSIKOI MepBI, He 31nTech. Be/lb UMEHHO TOT/1a, KOTa pevb
3aX0IUT 06 0COGEHHO OCTPBIX MpobreMax (PO KOKa-KOJIy Ha KIABUATYPY, YA
JKECTKUH JINCK, B TOBAPHOU (Gaze MaHHBIX TIPOTIAIHN BXOJISIIHIE 3aKa3bl), CTPECC MOKET OT-
KJIOYHTD Ha BPEMsI CIIOCOGHOCTD [yMAaTh U/WJIH XOPOIITAE MAHEPHI JIasKe Y OOBIYHO MPHSIT-
HBIX Jrozieil. Y maxe eciu BaM OU€BHUTHO, YTO CIIPANTIBAIONIUI — IIPOCTO YE€PTOBCKU Jie-
HUBOE CO3/[aHIIE, KOTOPOE, TIepe]] TEM KaK CIIPOCUTb, 3JIEMEHTAPHO He 331710 CBOI BOIIPOC
B TIOMCKOBUKe, He oTBevaiiTe Tobko: «RTFM». JlaliTe cchuiky i 1o MeHbIlel Mepe
NPaBUJIbHbIE KIIOYEBBIE CJIOBA /IS TIOUCKA, TIPUYEM HTO JIOJIKHA GBITh HE HACMEIITHBAsT
ceplika Ha Imgtfy.com. Eciin peub uzet o pasroBope BXKHUBYIO, B KOTOPOM BBI HE MOJKETE
MPOCTO OTMOJTYATHCS, KAK TIPHU MIEPETNCKE, TO PA3yMHBIM BBIXOIOM CTaHET JAPYKETIOOHO
CKAa3aHHOE: «JTO THI JIETKO MOJKEIITh BBIICHUTD M CaM». Tak BbI 3aBepINTE Pa3IpasKaroNInit
PasroBop u He Oy/ieTe UyBCTBOBATD, YTO BAC MCTIOAb30BaId. Eciin BBI Ipe/osaraete, 4to
BaIll OTBET HA IUIYTIbIIl UJIN 33/[aHHBIN B HEMIPABIJIBHOM MECTE BOIIPOC MOXKET YHU3UTD
cobecetHMKa, He oTBevaiite mpu Beex. OTnpasbre eMy coobiienue. Eciv oH pucyTcTBy-
€T JINYHO, OTBEYAiiTe TOJIBKO TOT/IA, KOT/Ia HUKTO GOJIBIIE BaC IBOMX He CIBIIIUT. MbI MOT-
vt GBI ceifuac IPUBECTH aPTYMEHT, 4TO 3(hdEKT 0T 06YUEHUS BBIIIIE, €CTH 06YIaEMOTo0 He
HO/[BEPTaTh MyOIUYHOMY OCYKIECHUIO, HO BOOOIIE-TO BaM JI0JIKHO XBATUTD M TOTO, YTO
3TOrO TPedyeT HOPMATbHOE YETOBEUECKOE BEXKIIMBOE OTHOIIEHUE. BCIIOMHITE, KAK MHOTO
OBIJIO Pa3HBIX CUTyanuil (B aBTOMACTEPCKOH, (hoTomaboparopun, Ha TPa3IHUYHOM CO-
GpaHUH JIECCHUKOB), KOT/IA BBl CAMH TIPOCTO TI0 HE3HAHUTO BeJN cebst HenpaBUIbHO. Eciiu
B CBOEM BOTIPOCE ABTOP MHUIIIET, YTO Y3Ke TBITAJICS HAUTH OTBET, HO 6e3pe3yIbTaTHO, He
cumTaiiTe, YTO OH UCKAJ €TO C BEAPOM Ha roJioBe. Bol 1 Bee, k1o pabotaeT B cBOGOAHOM
npoekre GNU sperflocken, sHaere, rie TouHo pacnosiaraores JokyMenTsl, FAQ wimi otser
Ha Borpoc. Ho oueBUMIHO, YTO HE3HAIONIEMY YeJIOBEKY He TaK-TO IIPOCTO HAWTH Ty UH-
dopmario. YTo MOKHO H3MEHUTD, 4UTOOBI 06JIETYUTE TTOUCK JIJISI CTEIYIONIET0 YeJI0OBEKa?
MozkeT 0Ka3aThCs M TaK, YTO HA 3TOT BONPOC MOKA €1l HUKTO He OTBETUJI, HO BbI MOKETE
c/lesIaTh MU JIyYliie IS JTIo/Iel ¢ Takol ke mpobuaeMoi (TapasuiesbHo n3baBuB cebst
U IPYTUX OT 0OSI3aHHOCTH OOBSCHSTH TO JKe caMoe B Oy yIieM). J[omoTHITe TOKYMEHTHI
WU OTTIPaBbTE COOOIIEHIE OTBETCTBEHHBIM 32 9TOT BOTIPOC JIMI[AM, B KOTOPOM TINATETHHO
chopMyupyiiTe MpeIIosKEeHNE 0 YIIyYIIEeHNIO CUTYATIHH.

Ecnun Bbl cCaMM He 3HaeTe oTBeTa

ITomorms — Bempb xoportrast. HacTompko Xopomiast, 9T0 MBI YacTO He YAEPKUBAEMCS OT
coba3Ha TOMOYb, TAsKe €CJTM CAMU COBCEM He 3HAEM OTBETA, M HAUNHAEM TIPOCTO TaaTh.
B cayuae, ecsi TpaMOTHBIX OTBETOB ellie HeT (1 €CJTM BOTIPOC He GBI 3aaH MTHCHMEHHO
NeCSITh MAHYT Ha3a/l M YCTHO IBE CEKYH/IBI HA3a[T), BHI MOKETE TTOMOUYD COOECETHIKY
U IOTA/IKO#1 TOKe — TIPH YCJOBUH, UTO BBI JOCTATOUHO YECTHBI, 4UTOOBI YTOUHUTE B CBOEM
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OTBETE, 4YTO pe€Yb UJET UMECHHO O IIPEATIOJOKEHNN. Ecu BBl caMOCTOSTEIHBHO NCKAJIHA
peureHne n HalllJin €ro I‘lIe-JII/I6O €111e, TO He z[enaflTe BU, 6y11TO IIOABMJINCH Ha CBET C 9TUM
3HAHUEM. YKaKUTe ITyTb peHI€eHn:A HpO6JIeMI)I, BO3MOJKHO, 9TO HAY4IUT CO6eC€I[HI/IKa 60J1b-
meMy, 4eM OTBET CaM 110 ceGe. Eci BbI He 3HaeTe OTBeTa 1 He XOTUTE €ro HNCKaTb, TOI'/la,
HO)KB.J'IyI;'ICTay HE CTOMTe Ha IIyTn cnacareseil. B ocobennoctu BO3/JIEPIKUTECDH OT IIIYTOYEK,
KOTOpbIE HaMBHBIN CO6€C€I[HI/IK MOJKET IIPUHATD 3a OTBET. B kauecTBe 1my10xoro IIpuMepa
MOJKHO IIPUBECTU TO BOOAYIIEBJIEHNE, C KOTOPbIM YYaCTHUKN MOTO(bOp}/'MOB aBTOMaTH-
YECKU pearupyroT Ha BOIIPOC «B Moem MOTOIIMKJIE CKPUIIAT TOPpMO3a. Yro lIeJIaTI)?»I

O Constantin H., 30 anpesist 1998, 9:00: «Macsio momoraet B ToMm uuciie. Y gauu!s;

O Kungfufighter, 1 suBapst 2008, 20:53: «Camoe mpocToe peliieHne — CHATH BCIO 00-
[IUBKY U HEMHOTO CMa3aTh MacJIOM»;

O Cheffee, 8 perpamst 2011, 14:57: «Macyio HeoOBIUAITHO CHUKAET CKPHUTT».

BocxuturenpHas IIyTKa, 1 BOT YK€ JIET A€CATb KaK HaXOAUTCA KTO-HI/I6y,ZIb, KTO CUH-
TaeT ec BepIHI/IHOfI cpeﬂHeeBponeﬁCKoro CUTYaTUBHOI'O IOMOpa. Ha camom JleJie 9TO HE
TOJIBKO CJIa6eHbKa§I, HO 1 ITOTEHIIUAJIBHO OllaCHas IIYTKa.

Ecnun Bawum Kkonnerum
XyAwue nporpaMMmcCTbl, YeM Bbl

Ecmm O/THa’K/IbI BbI CTAaHETE HEIIJIOXUM WJIN JIa’KE€ XOPOUINM ITPOTPAMMHUCTOM, TO, BO3MOXK-
HO, ITOITaJIETE B CUTYAIIUIO, KOT'/la BaM ITPUAECTCA pa6OTaTb C MeéHee CMJIbHBIMU KOJIJIETaMH.
VYMeHne BOCIIMTaHHO BecTU cebsl ¢ 9TUMU JIIOAbMU 1, MOJKET 6I)ITI), JlayKe 1noMoraTb uM
CTaThb JIy4lll€ BCTPpEYa€TCA HaCTOJIbKO PEJAKO, YTO, €CJIN Y BaC IOJTYUYUTCH, ITO CAEJIa€T BaC
HeoObIYalino IOITYJIAPHBIM. Barma ciaBa 6yz[eT JaJIEKO OIIEPEsKaTh BaC, a IOTOMKHU CTaHYT
BCIIOMHWHATD BacC C 6JIaI‘O,Z[apHOCTI)IO. Bam IIPOCTO HeO6XOlII/IMO Y4ecCTb C/IeyIoIe COBEThI.

IZ[OCTEITO‘{HO XOpo1Io yiK€ J0CTaTOYHO XOpouIio

[Nenxoanamuruk Jlonansa Buaaukort B 1950 Tosy BBEJI HOHSITHE «[0CTATOYHO XOPOIIEH
Marepu». Ero cyTh 3akjouaercs B CIeAYIOIEM: TIOKa pebeHOK ellle GecIIOMOILEH, MaTh
YIOBJIETBOPSIET KAXKAY10 ero nmotpebHocTh. C pasBuTieM y pebeHKa HABIKOB MaTh GOJIbIIE
He pearupyer Tak GbICTPO Ha €ro XKeJIaHUsI, U TAKUM 06pa3oM peGeHOK TTOCTEIIEHHO CTaHO-
BUTCS CAMOCTOSITEJIbHBIM. ECJIM TIepeHecTr 9T0 Ha CUTYaIio OOIIEHUs ¢ HAYMHAIOIMU
IIPOrPaMMUCTAMH, TO CMBICJI 3AKJII0YAETCS B TOM, YTO € KAKOI0-TO MOMEHTA GOJIbIIE HE HA/I0
pearrpoBaTh Ha KaXK/IbIil PU3BIB O TIOMOIIU. ITO TIOJIYIUTCS C JIETKOCTBIO, €CJIN BbI HE
OyleTe 3aep;KIUBaThC Ha OZHOM MECTE WJIM OTBETUTE Ha e-mail niu coobiieHne ¢ mpoch-
6ol 0 TOMOIIK He cpasy, a CIycTs: HekoTopoe BpeMst. Ho naxe eciu aBTop BoIpoca CUIUT
3a COCETHUM CTOJIOM, BbI MOJKETE ITOITPOCUTD €T0 MOA0KAATh MUHYT 15, TIOKa BbI 3aHSATHI
4eM-TO JAPYTUM. 3a 3TH 15 MUHYT OH, BOBMOKHO, CaM HalZIET OTBET Ha CBO¥ BOIIPOC.

«CMOTPI/I, 9TO COBCEM IIPOCTO»>

O crenyromieii mpobJieMe Bbl, HaBEPHOE, 3HAETE, M3 COOCTBEHHBIX HAOMIOAECHNI B APYTHX
cepax Bamieil sxusnu. [ToBapa-100MTe M PACCKAa3bIBAIOT O TOM, KaK JIETKO CAMUM IIPH-
FOTOBUTH MAKaPOHHOI CyII, HAUMHast ¢ GyJIbOHA U JIAMIIN COGCTBEHHOTO MTPUTOTOBJICHHS
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1 3aKaHYKBast TPABAMH, BBIPAIIlEHHBIMY Ha GasikoHe. KoHewHo, He Tak y»K CI0KHO TIPUTO-
TOBUTD CYII C JIAIIIION, HO IIE€PEel TeM, KaK MepeiTH HeNOCPEACTBEHHO K TOTOBKE, HYXKHO
cZieslaTh MHOTO 11aroB, O KOTOPBIX IPO()eCCHOHANBHBIH 110Bap yiKe IPOCTO He TIOMHUT:
MOKYTIKA CIEIUATBHBIX KYXOHHBIX TIPUGOPOB M MHTPEUEHTOB, KOTOPHIE <KOHEYHO, €CTh
B KQJK/IOM JIOMe». BaskHbIM 1, BO3MOKHO, CAMBIM TPY/IHBIM YCJIOBUEM SBJIsIeTCs (DOPMHUPO-
BaHUE TAKOTO MCUXMIECKOTO COCTOSTHUS, B KOTOPOM Y€TOBEKY B TIPUHITUTIE 3aX0TEIOCH OBl
CaMOMY MIPUTOTOBUTD CYII C JIATIIIOH, BMECTO TOTO YTOOBI 3aJIUTh KUITATKOM COIEPIKUMOE
VIIAaKOBKU. A dpazy «ITo ke cOBCeM IIPOCTO» MOXKHO IIEPEBECTHU TakK: 51 coBeplIeHHO 3a-
GBI, KaKHUe YCIOBHST MHE MIPHITIIIOCH CO3/[aTh U UTO s IOJKEH ObLJT IOTIOJTHUTETBHO U3YYHTh,
[PEsK/IE YEM ITH JIEUCTBUSI CTAJIN U1t MEHST CaM# OO0 Pa3yMeIOIUMHUCS» L.

Kpome mpouero, BbI JOTKHBI CIIOABUTHYTh CBOETO «yYEHUKA» Ha TO, YTOOBI OH HAYAI
3a/1aBaTh BOIIPOCHI CAMOCTOSITEIbHO U IO BO3MOKHOCTH He Ka3aJiCs [IPU 9TOM CaMOMY
cebe raymbiM. Kak mpaBuiio, /71t 3TOT0 HEOCTATOYHO TIPOCTO yOEauTh cobeceHIKa
B TOM, YTO I[VIYIIBIX BOIIPOCOB HE CYIIECTBYET, Be/lb, €CJIM YECTHO, BCE 3HAIOT, YTO 3TO He-
npaB/a, 0cCOOGEHHO €CJTU BB BPEMSI OT BPEMEHH CILUIETHUYAETE O TIOXUX 00pasiax Koja.
Ecuu ke Bbl, HAIPOTUB, c/ieslaeTe BOIIPOCHI U OTBETDI €CTECTBEHHON YaCTbhIO COTPY/[HU-
YecTBa, JIeJI0 ToizieT Kyaa ayuiine. OcoGeHHO XOPOTIIO, eCJIU BbI OyeTe T06poKeTaTe b-
HO pearnpoBaTh Ha pobKue BOompocs! («OdyeHb XOPOIIHii BOMPOC...» ) cObeceHIKA U MO~
cJie TOro, Kak OTBETUTE Ha HUX («IT0 GBI OYEHb XOPOIIHil BOTPOC, MOTOMY UTO...» ),
MO/IETUTECHh C HUM HEKOTOPBIME Ha30BBIMU 3HAHUSIMHE, KOTOPBIE B MOCIELYIONEM 06-
JieryaT eMy KusHb. M TakuM 06pa3oM OH He TOJBKO Y3HAeT MapovKy HeOOIbIMHX (haKTOB
0 CBOEMY BOITPOCY, HO U O3HAKOMUTCS € (oJiee TMUPOKUM KOHTEKCTOM.

Mnoxon koa? CoxpaHanTe CNOKOMUCTBUE

He ctouT ¢ X0y TOJTHOCTBIO TIEPENUCHIBATH KO 32 XY/IITMM, YeM BbI, TIPOTPAMMUCTOM.
Hwu B mpucyTCcTBUM aBTOPA, HU B €TO OTCYTCTBUE. BOMTBITUHCTBO BOCIIPUMET 3TO HE KaK
MOMOII[b, 8 KaK 0cKopOsieHwne. IIporpaMMucT, ormmoOKy KOTOPOTO BBl TAK MACIITaOHO HC-
MIPABUJIN, BPSIZ JIU 3aX0UET B3SITh ce0e Ha 3aMETKY UTO-HUOY/Ib 13 U3SIIHO MePECcaH-
HOTO BaMU K0/Ia, CKOpee OH TIOyMaeT O TIepeBo/Ie B OTEJ MapKEeTUHTA.

Ecnu e Kof MpocTo yskaceH, HO OTCYTCTBUE KauecTBAa HUKAK He MOBJIMSIET HA BECh
MIPOEKT, KymuTe cebe Pe3SNHOBBIN MUK JIJISI CHATHUS cTpecca u Mosraure. Ecii BbI pa-
6oTaere Hajl OJHUM KOJIOM, TO MOJaiiTe XOPONInii mpuMep cBoeii paboroil. Biarogaps
ATOMY Balll KOJIJIETa, He CIIPANTNBast, CMOXKET Y3HATDh UTO-TO HOBOE, He TOTEPSIB TIPU ATOM

U Hao60pOT, 3TO TaK)Ke 03HAYAET, YTO BCE HA CAMOM JIEJIE [IPOCTO, €CJIM BbI TOTOBBI CIEIATH
MHOJKECTBO MaJIeHbKUX MIaroB. [[;k0 ADMCTPOHT, CO3/1aTeNb SI3bIKA TPOrPAMMHUPOBAHUS
Erlang, pacckaspiBaet: «Hexoropbie roBopst: “Komnunsarop — a1o e tak Tpyano”. CoceM
Het. Jto Jerko. EcTh Macca Mesoueii, KOTOpble HETPYAHBI 1 KOTOPbIE HYXKHO ocBouTh. Hano
pazbupaThCs B CTPYKTYpax AanHbix. Hajio pazbuparbcest B xen-TabJmiax u B mapcunre. B re-
HepUpoBaHUK Kozia. B TexHukax unTepiperanuu. Kaxiplii u3 aTux mMpeaMeToB He 0COOEHHO
cioxen. HaunHaroIue yMaroT, 4To 3TO Bce GOJIBIINE 1 CIIOKHbIE TEMBI, 1 [I03TOMY K HUM He
nozictTynaioT. Bee, 4TO BBI He JiesiaeTe, TPYIHO, BCE, UTO BBI YK€ Ceam, Jerko. Jlioam gaxe
He MIBITAIOTCST HUYETO JIeJIaTh, U, 1 LyMaio, 910 ombkas. ( Ceiiben I1. Komepol 3a pabotoil. — M.:
Cumsou-Ilmoc, 2011. — C. 206)
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snio. TTose3ubimM Oy et Takske BABOEM 0OCYANTD KO/l C TPETHUM, B H/Iealle HE3HAKOMBIM
€ BaMU JINYHO 4eJI0BeKOM (cM. pazzedt «KosexktuBHoe ytenue Kosas riasbl 7). Bol Mo-
JKeTe PAcCKa3aTh, Kak MpeJicTaBJisieTe cebe KaueCTBEHHBIH KOJI, He OCKOPOJISIS IPU 9TOM
npucytcrByiomux. (He roBopure, 4To 4ysK0ii KO IBHO MUCATIO CTAI0 TPOHEKABIINX TIO
KJIaBuaType auknx kabanos. CobeceTHIKaM, 06IAAI0NINM XOTh MAJICHIIIEH COIUATbHOIT
KOMIIETEHTHOCTBIO, OY/IET TIOHSITHO, UTO 32 MX CIIMHAMH BbI TOYHO TaK 5Ke TOBOPHTE U 00
ux konax.) Ho He cBasmmBaiiTe Ha cBOMX GEIHBIX KOJIJIET BCE CTAHAAPTHI TIPOTPAMMEPO-
BaHus 3a pa3. OMHON-ABYX Ul B IeHb XBaTUT. HUKTO HE CMOJKeET TepeBapuTh HOJbIIIe.

Eciu BBI BMeCTe ¢ KOJLJIETOl CUINTE TIePel OTHUM KOMITBIOTEPOM, ITOTOMY YTO ITPaK-
THUKyeTe TTapHOoe TIPOTPaMMUPOBaHKe WK pedakTopuHr (cM. riiaBy 15), He UCIIPaBIIAI-
Te ero cpasy e, Kak TOJBKO OH BEIOPAJ He CaMOe OTITUMAJIBHOE PEIIEHIE VITH JIOTTY CTHT
omubky. Ho 1 He 3actaByisiiTe cebst MOJTHOCTHIO OTKA3aThCS OT 3aMEUAHUH, eCITM Ball
HalapHUK OOA3IUBBII MM CKPOMHBII YeJI0BEK, KOTODBIiA IIepe]] KasKI0ii CTPOKOii roBo-
puT: « MUMUMH, BOT 3TO TOYHO HETIPABUJIBHO!»> — U BOITpoIIAoie cMOTPUT Ha Bac. O6-
paTuTe BHUMaHUe Ha mpobeMy u nopoxaute. Eciu ogHOTHITHBIE TPOOIEMBI Yy T
MOBTOPSITHCS, TO, BO3MOKHO, JIasKe MOJYUYNUTCST YCTAHOBUTD UX MPUUUHY. DbPEKT oT
o6yueHust 6yziet 6oJIbIIe, eCTU HATTAPHUK CaM 3aMETHT, 4To Tpedyercs yayunmth. U ca-
Moe BaKHOE: TIPefICTaBbTe cebe, 4To KIaBUaTypa — aTO KOIIKA, KOTOpas Tapy Helelb
HazaJl ToMasia o/ MaIuHy. Bel 0KHBL JIF060# EHON CIIPABUTHCS € KEJTAHUEM B3SITh
ee Ha PYKH, CS/IbTe HA HUX, €CJIU TTPUIETCSI.

Kak nomelwuaTb ycnewHoMy obyueHuro

Camble 3¢ deKTBHbIE METOADI, KaK YAep»KaTb Nioaen ot obyyeHus.
1. OTNUANTL rONOBY YYeHVKa 6EH30MUITON.
2. OTo6paTh Y yueHUKa KnaBuaTypy.
3. Coenatb A3bIKOM NPenogaBaHnA KNMHIOHCKNI (TONbKO He Y KTMHTOHOB).

CaMblil yHMBepcanbHbI/i COBET B MUPE F1acuT: He TAHUTE ofeAno Ha cebal B nepeHocHom
CMbIC/e 3TO NPaBUIO AENCTBYET U TOFAa, KOrfa Bbl XOTUTE HayunTb KOro-nnbo, Kak npasuib-
HO UYMHUTb Benocunea, NasTb UK neneHaTb pebeHka. [lencTByeT OHO 1 ANA KnaBuaTypbl —
HenpasWIbHO TAHYTb ee Ha cebs.

n €CJIN BbI U3 BCCI';I TJIaBbI 3alIOMHUTE TOJIBKO 3TOT OHHH-CHHHCTBGHHbIﬁ ITYHKT, MbI
yKe OyieM C4aCTIUBBbI.



Kak BbDXMTb
B KOMaHAe

Cobpanust ¢ camum co60ii IIpoxoaT 1o 6oblieii yactu 6e3 npobdaem. Tem He
MeHee TIPUIyMaJl MapOYKy 3aIlaCHBIX BADUAHTOB.

@roarrrbert we/Twitter, 16 nosops 2077 zoda

B sM3HM KaXKI0T0 HETIIIOXOTO MPOTPAMMUCTA OMHAXK/IBI HACTYTIAET JI€HD, KOT/Ia OH BIIEP-
Bble HAUMHAET PAbOTATh € APYTUMHE IIPOrPAMMUCTAMU. DTO HEIIPOCTOH JeHb. JIj1si MHOTUX
5TO BOOOIIIE IIEPBbIii Pas, KOr/a APYroil 4eJI0BeK YBUAUT UX KOJ| U BBICKAKeT CBOE MHEHHE.,
ITO MOXKET CTaTh TIEPBOI BCTPEUEii C CUCTEMOI yIIPaBIEHUST BEPCUSIMU UJTH TIEPBBIM OTIbI-
ToM o0IeHns B rereporennoii cpeze («O 6osxe, y ocrambibix Mac! /Linux! /Windows!»).
YeioBeK, KOTOPBIH X0UueT, YToObI B KOJJIEKTUBE €ro IPU3HAJIM [EHHBIM COTPYIHUKOM,
CTAJIKUBAETCS C HeJ0OPOKEIaTeIbHOCTHIO ¥ BIIEPBbIE 3HAKOMUTCS € Pa3/IMYHBIMK MO/~
xofamu K pabore. CoOCTBEHHbBIE METO/BI, CAMOCTOSITE/ILHO paspadaThIBABIINECS FOIAM,
¥ TIPOM3BOJIEHO C(hOPMHUPOBABITHICS CTUITH TPOTPAMMUPOBAHMST BIIEPBBIE TIOIBEPTAIOTCST
KPUTHYECKOI OTleHKe. /laske ecsiu BbI B COBEPINEHCTBE BJIA/IEETE CBOMM SI3BIKOM ITPOTPaM-
MUPOBAaHUS — a HTO COBCEM He TaK, MHa4e Bbl Obl YUNTAJIM IPYTYIO KHUTY, — B COBMECTHOM
HEITPUBBIYHOIT 71t Bac paboTe B KOMaH/E TAUTCS MHOYKECTBO JIOBYIIIEK.

Ha sToMm MecTe HanpammmBaercs Bodpaskenue: «ToT, KTo yiTaeT 9Ty KHUTY, B IIO60M
ciy4ae He paboTaeT B mpodeccnoHaNbHOM KOMaHe paspaboTIMKOB IIPOrPaMMHOI0 00e-
crevenust». Ho s1o ganeko He tak! OcobenHo B HOBBIX chepax Ha paboTy 4acto ot Oe-
3BICXOJHOCTH HAHUMAIOT BCEX, KTO CII0COOEH XOTs Obl IPOM3HECTH 10 OyKBaM Ha3BaHUE
SI3BIKA TIPOTPAMMUPOBAHUSL. MOKET CIYIUTHCS U TAK, UYTO BaM CIETAIOT TPEATOKEHNE,
OT KOTOPOTO BBl HE CMOKETE OTKA3AThCSI.

«Bce ke HaM HY’KHBI ellle HECKOJIBKO Y€IOBEK, KOTOPbIE CMOTYT B IOHEIETbHUK
rie-1o B 3eMite Mexmen6ypr — Iepensis [Tomepamust HaGpaTh Ha KIABUATYPE
Java-nono6usie GykBocodetartist>. OTBETHI OT TPYAOBBIX OGUP:K HA ITOT 3ATIPOC
CTaHOBUJIMCH Bce cMexoTBOpHel. Ha porake mpodeccrnoHaibHBIX TIPOTPaMMU-
CTOB, Ka3aJI0Ch, pazobpanu Bee Kaapbl. Koraa Mbl HUYero He 1o6UIINCH U C TI0-
MOIIIBIO PACCBHIIKH 3JIEKTPOHHBIX ITHICEM IMUPOKOMY KPYTY 3HAKOMBIX CBOUX
COTPYIHUKOB, MHE B TOJIOBY TIPUIILIA W/Est IOUTH C TAYKOH ICHET Ha OT/eIeHIe
uHGOPMATUKY B OJIHOM YHUBEPCUTETE, 4TOOBI HA MECTE HAHSATD CTYIEHTOB Ha
pabory. [...] «Bort. [lecarh Thicsa4. DTO HayanbHbII OOHYC /IS TEX, KTO B II0-
HeJIeTbHUK TToefleT B 3acHUIl U Gy/IeT TaM TIPOTpaMMUpoBaTh Ha Java. U moj-
MTUTIIET MTOJYTOI0BOI KOHTPAKT, KOHEYHO».

Cawa Jlobo. Benviwra
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Mesky TeM paspaboTka MPOrpaMMHOTO 0GECIIEYeH ST CTala YacThio MHOTUX TIPO-
(eccwif, K KOTOPBIM OHA He nMesTa aOCOMOTHO HUKAKOTO OTHOIIIEHHS ellle TIapy JIeT Ha-
3a7. MOKHO BCTPETHUTD aCITUPAHTA, KOTOPBII OJKEH CO3ATh JIJIST CBOEH AuccepTanum
HeOOJTBITON HHCTPYMEHT, U TPaUIECKOro Au3aiiHepa, KOTOPBIN J0JIKEH YIKe He TIPO-
CTO claTh MIPOEKT, caeaaHHblil B Photoshop, Ho 1 ymers konBepTupoBarh ero 8 HTML
u JavaScript. Ecau 8ol paGortaete BMecTe ¢ Back-end-paspaboTunkom, KOTOPBIN OTBe-
YaeT 3a CEPBEPHYIO YACTh CaliTa, KOTOPBIH Y Bac 3aKa3ajl KJIUEHT, TO TOT/Ia BbI BHE3AITHO
CTAHOBUTECH YACThIO KOMAaH/bI pa3paboTdnkoB. OT yUeHBIX-eCTECTBEHHUKOB 4acTO
JKJIYT, 4TO OHU CO3/IAJLYT COOCTBEHHbIE HHCTPYMEHTBI IJISI TIPOTPAMMHOTO 0OeCTICUeHNSI.
I10 3ByuuT 6€300MIHO, HO MOKET UMETDH HETIPUSITHBIE TOCTIEACTBYSL.

C Takoii mpo6aeMoil CTOIKHYIACh OIHA U3 PaBGOUYMX TPYIIT HAYYHO-HUCCIIEN0-
Baresibckoro nuncturyra Cxpunica (Jla-Xoiis, Kanudopuus). Komanaa o
pykoBojictBoM [Ixxeddpu Hanra nuzyyasia xumudeckue crpyktypsol. B 2006 ro-
Iy OHM OOHAPYSKUIU TIPU3HAKK ONIMOKY B TPOTPaMMe, KOTOPYIo pazpaboraiu
COTPYAHUKH ApyToii mabopatopun. OmunbKa NpuBeia K TOMY, YTO B IBYX
CTOJIGIAX BXOJIHBIE JIAHHbIE TTOJIYYa/ i HEMPABUJIbHBII 3HAK, U M3-32 9TOTO STKO-
ObI TIPOMCXO/MIIA UHBEPCUSA KPUCTAJUIMIECKUX CTPYKTYP MOJIEKYJI Ge/Ka, a uc-
CJIeZIOBATENN CTPEMIJINCH UIMEHHO K 9TOMY. [...] Komanme Yanra npuiiocs
OITPOBEPIHYTH MOJIECSATKA CBOUX 3asiBJIEHUIT B 3MaHusax Science, Journal of
Molecular Biology u Proceedings of the National Academy of Sciences. C tex
[IOP OHU BCE IPOBEPSIIOT 1 TIEPENIPOBEPSIIOT 110 HECKOJIBKY Pas.

Computational science: ...Error — Why scientific computing does not computes /
www.nature.com,news,/2010,/107073,/full/ 46777 5a.html

Jlaske ecJi BbI KOIIa-TO yske paboTajid B KOMaH/E, a 3aTeM IIePelLI B HOBYIO KOM-
MAHUIO, BCE PABHO MOJKET TIOSIBUTHCS UyBCTBO HEYBEPEHHOCTH. 3/1ECh JIECTBYIOT TE JKe
TIPaBUJIA, YTO U B CTAPOl KOMIaHUN? S MOKaXKyCch BCE3HANKOM, €CJIN TIPEJITIOXKY MTPaBU-
Jia, IIPUHSATBIE B IIPebIAyIeil pabodell rpyiie, Wik Ha MeHs. KOCO IIOCMOTPST, IOTOMY
YTO OHM JIABHO yCTapeJn?

Eciu BbI HaunHAIONMI paspabOTYUK, TO JIydlle IPOBEANUTE IIEPBOE BPEMsI B HOBOM
KOMaHjie 3a uTeHneM U yueboil. Yuraiite BCE: MCXOAHBINA KO/, ZOKYMEHTAIIO, JOJIK-
HOCTHbIE MHCTPYKIIUU, OPraHU3al[MOHHYIO CTPYKTYPY 1 OUJIA-CKPUIITBL. YYUTECh Y IPY-
IUX, KaK MOKHO 4ale MoACakuBaiTech K KoJleraM — TeM, KTO ITOOOIIUTeabHeN, —
U CJIe[IATE 32 KaKIbIM UX JIBUKEHUEM.

Bo MHOrMX KOMaHaX 3TO HOPMaJabHas MPaKTHUKA, HO JajieKo He Bo BceX. Ecou Her,
TO CTOUT MAaKCUMAJbHO UCIOJb30BATh TO BPEMSI, KOT/Ia BbI IIPOCTO XOAUTE 32 KEM-TO.
3ajaBaiiTe Kak MOKHO OOJIBIIIE BOIIPOCOB, BO3MOKHO, HEe IMEHHO B TO BPeMs, KOr/ia Balll
HACTAaBHUK CO3/IAET SIBHO CJIOJKHBIN aJITOPUTM, HO Cpa3y MOCJe TOTr0, KaK OH C 3TUM CIIpa-
BUTCSL.

BJrarogaps TakoMy BXOKAEHHIO B PaOOYMI IIPOLIECC MOKHO IOHATH KOPIIOPATUBHBIN
CcTUTh KoMmaHuu. Kak octambHble Ha3bIBAIOT CBOM IIeEpEMEHHbIE 9K3EMIIISIPA 1 METO/IBI ?
Kak onu gator kommenTapuii? Ectb i eunblii cruib ckobok? Hauas ¢ BOIpocoB o cTu-
Jie, MO;KHO BCKODe TIepelTH, HallpuMep, K TaKUM KU3HEHHO BaKHBIM BOIIPOCAM: KakK
HA3bIBAETCA cepBep 0a3bl JaHHBIX, KAKKE IMAapoau OyAyT MHE Hy/KHbI, KaKas y IIPOEKTa
cTpykrypa? Kpome Toro, Bbl JOBOJIBHO OBICTPO y3HAETE CBOMX KOJIJIET ¥ [TOUMeTe, KTO
XOPOIIIO yMeeT OOBSACHSTD, @ KTO He JIIOOUT, KOTZa B €ro Aeja CYT HOC.
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3TO He a!

Ectb cocrosiHmte, KOTOpPOE pa3pabOTUYNKN HEHABUIAT OOJIBIIE, ueM JII000e IPyroe: Bhl
XOTHUTE MPOrPAaMMHUPOBATH, @ BHEIITHIE 0OCTOSTEIBCTBA BaM MelnatoT. JacTo ata TpaBMa
MIPOSIBJISIETCST B TMKOJILHOM BO3PacTe, KOT/A [T MaTepH BaskHee JIoMaliHee JKUBOTHOE
U ero MOTPeOHOCTh MOMETUTh YYACTOK, YeM MOTPEeGHOCTh COGCTBEHHOTO pebeHKa CIIo-
KOITHO TI03aJTUTaTh B MOHUTOPE B COCTOSTHUH TTOTOKA («ThI yiKe BBITYJISI cObaKy?»).
3a4acTyio Takyio TPaBMy IIPOCTO HEMOJEUNBAIOT. Y BAC €CTh XOPOIIUE ITAHCHI BHI3BATH
WMEeHHO 3T0 cocTosHue. [Ipsmo B Bam mepBoIii ieHb! U naxe y Bcex kommer cpasy!

«Twr cioman build> — tak Morsii 6BI 3By4aTh CJI0Ba HOBOMCIIEYEHHOTO KOJIJIETH,
KOTOPBII X0UeT UMH MPOJIEMOHCTPUPOBATDH, YTO BBI TOJBKO UTO JUIIAIN BCIO KOMAHY
BO3MOKHOCTH IPOTECTUPOBATH HOBBIH KO/, TO €CTh MPAKTUYECKU OCTAHOBUIIN JKU3HE-
JEeSITETbHOCTD KOMITAHUY U OKA3aJICh, TAKUM 00Pa3oM, B IIEHTPE BHIMAHISL.

A CITyuuIIoCch 3TO TTOTOMY, UTO BBl BHECJIU U3MEHEHNS B IIEHTPATBHYTO CUCTEMY KOHT-
POJIST BEPCHUH, UTO BBI3BAJIO Yy OCTAJTbHBIX OMNOKNA KOMITMJINPOBAHUS UJIU TIPUBEIO
K cOOI0 TPOTPaMMBI CPasy MmocJie ee OTKPBITHsL. IbdeKTHBHAS paboTa IMOCJIE TAKOTO BPSIT
JIU BO3MO’KHA, TIOTOMY 4TO GOJIBITIHHCTBY Pa3pabOTUYMKOB TIPUIAETCS JOJITO TIPOBEPSITh,
MIPaBUJIBHO JIK PabOTAIOT BHECEHHbBIE BAMU U3MEHEHIS.

EcTh KOMaH/bI, B KOTOPBIX BUHOBHOTO HAKa3bIBAIOT, Ha/leBast HA HETO UIUOTCKYTO
MIJISATTY, KOTOPYIO OH JIOJZKEH HOCHTB JI0 TEX MOP, TI0Ka KTO-HUGY /I APYTOil HE COBEPIINAT
TaKoe JKe TPeCTyIieHue. B Apyrnx KOMIMaHUSX HaKa3aHWe COCTOUT MPOCTO B TOM, UTO
BCe, KPOME BUHOBHOTO, TPOMKO B30GHBAIOT Ha KYXHE MOJIOKO JIJISI JIATTE JI0 TEX MO, TIOKa
HE TIOSIBUTCS] BO3MOKHOCTD BHOBB ITPUCTYTIUTH K paboTe. BaM HYKHO IPeANPUHSATD He
TaK YK MHOTO, YTOGBI M36€KaTh 3TON CUTYaI[HH.

OueBHIHO, YTO HEOOXOAUMO KAK MUHUMYM MPOBEPHUTh, KOMIMJIUPYIOTCS JIN U3MEHE-
HUS Ha BallleM COOCTBEHHOM KOMITBIOTEPE U €CTh JIM JKeslaeMblii pesyibrat. Heobxoammo
TaK/Ke MCKJIOUUTh BO3MOKHOCTD TOTO, YTO BHECEHHbIE BAMU U3MEHEHUS OYIyT UMETh
HesKeJIaTeJIbHbIE TOCTECTBU [Tt aGCOMIOTHO APYTOoii yacTu mporpammbl. Kak u Bese,
31eCh IEHCTBYET TIPABIJIO: TUTIOTE3bI — HIYTO, 3HAUEHUE UMEIOT TOJIBKO cyxue (hakThl. Jlake
€CJIV BBI ITPOCTO MPEACTABUTH cebe He MOKETE, UTO MCIPaBJICHUE OMMOKY MTPABOIIACAHIS
B 0OOBIYHOM BOTIPOCE MOKET MIMETh HETATUBHBIN TTOO0UHBIH 2(h(DEKT, BCe pABHO TeCTUPYIA-
Te! Bezib ecivt BBI HEZIABHO B TIPOEKTE, TO MOKETE U HE 3HATH O MHOTUX B3AUMOCBSI3SIX.

Jlutst Toro UTOGBI Ha BCAKUH CJTydail TPOBEPUTD, BBI3BIBAET JIM U3MEHEHHUE KaKue-Tn00
HETATUBHBIE TIOCTECTBUS, MHOTHE KOMAH/IbI NCITOJB3YIOT aBTOMATU3UPOBAHHOE IOHUT-
tectupoBanue (cM. T1aBy 16). Takum 06pasoM MOKHO Y3HATh, K TPUMEPY, UTO Ka3aJI0Ch
661 6e3001IHOE UCTTpaBiieHre OpdorpadIecKoil OIMUOKN B TEKCTE BHIXOMHON (DYHKIIUU
BBI3BIBAET ONIMOKY B APYTOil YACTU MTPOTPAMMBI, OMIUOKY, O CYIIIECTBOBAHUN KOTOPOU /10
OTIpeNIeIEHHOTO MOMEHTA MOKHO JIasKe He 3HATh: TTapcep OXKUIaeT MMEHHO ATOTO BOITPOCa
¢ omeyaTKou. J[pyroit omubKoii, KOTopas TOUHO 3a0TOKUPYET PaboTy BCEX OCTATBHBIX
COTPYAHUKOB, GY/IET OTCYTCTBHE MTPOBEPKH HEOOXOANMBIX Jiyist build maHHBIX, TOCKOTBKY
B TaKOM cJiydae (haili MOKeT OBITh TOJTBKO Ha BallleM KOMITBIOTEPE, HO OTCYTCTBOBATh Ha
JPYTHUX, 4TO MPUBEET K HEMPUSTHOMY — <a y MeHsI paboTtaeT> — cunzapomy. K cuactbio,
B JTI0GOM crcTeMe YIIPaBJIeHUST BEPCUSIME €CTh (DYHKITHSI TPEIOCTABICHHSI CIIMCKA BCEX
(aiiioB, KOTOpPBIE HE KOHTPOIUPYIOTCS IPOTPAMMOiL, TO €cTh MOTYT OBITh 3a0bITHL. Co-
GurropiafiTe MpaBUJIa 1 B OTHOIIECHUH MIPEAYTIPEKACHNN, KOTOPBIE BBIIAIOT CHCTeMa COOPKH,
KOMITIJISITOP WM WHTEpIpeTarop. Jlaske eciu 9TH cOOOIIEHHUS IPEAYTIPEKIAIOT O CUTya-
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MU, KOTOPast, Kak BbI 3HaeTe, Ge30macHa (CKaxkeM, eCTH KOMITUJISITOP 3aMEYaET, YTO BbI
He UCTIONb3YeTe 3asBJICHHYIO IEPEMEHHYTO ), BbI TOJLKHBI C/ICTATh TaK, YTOOBI 9TH TIPE/LY-
IIPEXK/IeHUS UCYE3JIH [1ePel OTIIPABKOI KOZIa Ha IIPOBEPKY B CHCTEMY KOHTPOJISI BEPCHUH.
By/ieT HEOCMOTPUTENBHO TTO3BOJISIT APYTUM Pa3paboTUMKaM BUIETh TaKKe COOOIIEHUS,
MOTOMY YTO 3TUM BBI TpEGYETe OT CBOUX COTPYIHUKOB, YUTOOBI OHU TTPUBBIKJIU UTHOPUPO-
Batb npenynpexaenusa. Ho nocrossHHoe HrHOpUpOBaHUE TIPEAYIPEKIACHUI IIPUBOAUT
K 2 heKTY MPUBBIKAHUS, U3-32 KOTOPOTO 3TH MOJIE3HBIE COOBIIEH ST HOIIBIIE He TIPUBJIE-
KafoT HAllle BHUMAHWE, a 3HAYKT, MBI TepsieM BO3MOYKHOCTH 3apaHee Y3HATh 0 Harax.

dakTop aBTObYCa

Kaxk u ipu cTpountenbeTse 1oMa, Ipy paspaboTKe NPUITOKEHMS TIPUHATO PACTIPENEISATD
3aadyu MG)K/:[y Pa3HbIMU YjI€HaMW KOMaH/IbI B 3aBUCMMOCTU OT UX IIOATOTOBKH, OIIbITA
u/uim npeourennii. VI xorst Bubl pemecest B cepe pazpaboTKy IPOrpaMMHOro obec-
NeYeHNs HA3bIBAIOTCS HE «3eMJISTHBIE PabOTBI», <KJIaAKa CTEH» U «KPOBeJIbHbIE pabo-
TBI», & «0a3bl JAHHBIX>, <09KeHI» U «(DPOHTEH/I», IPUHITUIT Pas/ieJeHUsT TPYAa TOT JKe.
Jlaske ecim OTBETCTBEHHOCTD HE PACIIPEENSETCS SBHO U AETaIbHO, BCE PABHO Yepes
HEKOTOPOE BPeMs B KOMAH/I€ YCTaHABJIUBAETCS COTJIACHE OTHOCUTEIBHO TOTO, KaKue
ACTIEKTBHI TIPOTPAMMBI U KaKast 9aCTh KO/ MPUHAIIEKAT TOMY UJIM MHOMY PaspaboTanKy
1 KTO JIOJIKEH OTBEYATh 32 COAEPIKAIMECS TaM OITHOKMY.

Onnaxo Bo MHOTUX [ T-TIpoeKTaX MMEHHO 9Ta CIENUAIN3AIIN, TO ECTh HEPABHOE Pac-
npeziesieHre 3HaHUH 06 OT/IEbHBIX YaCTSX MPOEKTa CPEIM yIaCTHUKOB KOMAH/IBI, CTAHO-
BuTcs pobaemoit. [ToCTOSHHO BOSHUKAIOT CUTYaIMH, KOT/Ia OT/e/IbHBIE JIOAN OKa3bIBa-
IOTCS B OYEeHb HATIPSKEHHBIX yCJA0BUAX. Hanpumep, ecin BedepoM HaKaHyHe BasKHON
Npe3eHTalN AT KIMEHTOB B POrpaMMe 00HaPysKIJICS TAK HA3bIBAEMbIH MOy -CTOM-
nep — 6ar, AeMAIMI TPE3EHTAIMIO HEBO3MOKHOM, TTOTOMY 4TO IIPOTPAMMA 3aKPBIBAET-
Cs1 cpasy IOCJie CTapTa, BBIIAB Ha MpolaHue coolineHue 06 onbKe, To pa3paboTInKy,
OTBETCTBEHHOMY 3a IAHHBII y9aCTOK KO/Ia, PHAETCS MPOBECTH GECCOHHYIO HOYb. [pyrue
YJIEHBI KOMAH/IbI MOTYT TIOMOYb €MY JIUIIb TOCTOJIBKY-TTOCKOJIBKY, TaK KaK y HUX HET Jie-
TaAbHON MH(POPMAIIMK O B3aUMOJIENHCTBUY PA3JIUYHBIX YACTEN KOIa HA 9TOM y4aCTKe.
OueHb HEMHOTHE Pa3pabOTINKHU CITIOCOGHBI TIMCATH B CTOJIb HATIPSIKEHHON CUTYAIIUH 0~
HHTHbIﬁ n HpaBI/I]IbeHL/,I KOz, HOBTOMy, BO3MOJXHO, B BTy HOYb N HOJIy‘H/ITCﬂ HaﬁTH 141 yCTpa—
HWTb IOY-CTOIIIEP, HO KAYECTBO KOJAOBOM (asbl, CKOPee BCETO, TIOCTPAAET.

51 cam Kak-TO B HavaJjie CBOEH Kapbepbl IMXOPaJI04HO OXOTHIICS 3a 6aroM B Kozie
Ha C++ JUIsT pEKJIaMHOTO KOMIIAKT-ZIMCKA OJTHOTO TOJIIUBY/ICKOTO (pUIIbMa, a Be-
JIOKYPbED, KOTOPbIii JOJIKEH ObLI OTBE3TH OKOHYATEIbHYIO BEPCUIO B LITAMIIO-
BOYHBIH 1LIEX, ysKe CTOSLI IIPSIMO BO3JI€ MOEro pabovero CTojia U HEPBHO pacKa-
YUBaJICS HA NIMIAX CBOUX BeJOTydesb. B oTyassHuM s BHEC B KOJI TaKue
M3MeHeHNs, KOTOPbIE BIIOCIEACTBUY Ka3aJIlCh MHE B JIy4LIeM ciiydae 6e30011-
HBIMH, a B Xy/1IeM — 6oMbaMu 3aMeJIeHHOrO0 gelicTBus. OTBETCTBEHHOCTD 3a
IIPOTPaMMY YCTaHOBKHU, KOTOPAsI ITPY IEMHCTAILISIIIIY Y1211 HE TOJIBKO Hallle
[TO, Ho ¥ Bcro MHGOPMAIIUIO € JKECTKOTO JIUCKA MTOJIb30BATEJS, HEC, K CUACTHIO,
He ¢, a IPyTroii 6JIeAHbII OT HOYHBIX OJEHMIT DKCIIEPT.

Hn bénvue, paspabomuux [10
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[TomobHbIe cydau He UCKJIIOUEHME, a IIPaBUJIO ToYTH Bo BeeX IT-dupmax. OxHako
HepaBHOMEPHOE pacTpesieieHre 3HaHU B KOMaH/Ie TPUBOUT K ITPpobIeMaM He TOJIBKO
U TIoHcKe omu6OK. BoJIe3Hb MM MPOCTO OTITYCK OHOTO U3 CIEIUATUCTOB TAKIKe MO-
CTOSIHHO CTAHOBSITCS IPHYMHAMI KPUTHYECKUX CUTYaIHil 1 cTynopa. «K aroii Mozenn
JIaHHBIX 51 HE IPUTPOHYCh, €€ CleIall Vopr, 1 g MOHATHSA He NMeI0, YTO OH TaM HaTIpU-
JlyMbIBA», — TOBOPUT KoJLtera Mlopra pyKoBOZUTEIO IPOEKTa, OGbACHSI, TIOYeMy OH
HE MOXKET TIPOJIOJIKUTE PaboTy, MOKa €ro KOJIJIera He BEPHETCSI U3 OTIYCKA U HE BHECET
HeobXoMMble n3MeHeHns. Ecm mpoekT BaskeH, To IOpT MOJTyunT B II0apoK OT CBOETO
paboTonaresist Guser Ha 0GpaTHBII peiic.

Tax HazbIBAEMBIiT haxmop asmobyca, Wi (paxmop zpy306uUKd, MOKA3bIBAET, CKOJIb-
KUX 4WIEHOB KOMaHJIbI MOKHO OJTHOBPEMEHHO IepeexaTh aBTo6ycoM 6e3 ToTo, 4ToOb
3TO TPUBEJIO K OCTAHOBKE MTPOEKTA. 3HAYEHUE BAPBUPYETCS OT HyJIst (caMblii HebJraro-
MPUATHBIN crydail) 10 yncia Bcex wieHoB KoMmanbl. [lociennee myyrire Bcero — ecau
He JIJIsT KOMaH/IBI, KOTOPYIO TIepeexasu, To BO BCSIKOM cirydae s npoekta. Ilox ciosa-
MU «TIEPEEXajio aBToOyCOM» MOAPa3yMEBAIOTCsT, KOHEYHO, APYTHE TPUYHHBI BHIOIBAHUS
13 KOMaH/IBI: COTPYAHUKH YBOJIBHSIOTCS, 3a001€BAIOT, POXKAIOT feTeil. st HekoMMep-
YECKUX TPOEKTOB MPOOIEMON MOTYT CTATh JaXke HeOObIITIE U3MEHEHHUS B 06pase JKu3-
HU YYaCTHUKOB: KOHEI[ yueObl, BIOOJIEHHOCTD, PACCTABAHME, TIEPEE3T, HOBBIE MHTEPECHI.
Ecst BB He paboTaeTe MOl HAYAJIOM TaKOTO PYKOBOJUTENS TPOEKTA, JJIST KOTOPOTO
0YeHb-OYCHDb BasKHO COBMECTHOE BJIajIeHNe KOJ0M, TO (hakTop aBTobyca 6yaer crpe-
MUTBCSI K HYJTH0. [[0JTHOCTBIO TOKOHYUTD € 3TOH TPOGIEMOT HEJTbh3s, e MOKHO TOJIBKO
MOTIBITAThCST CMATYHUTD. B 9TOM OMOTyT:

O 4eTKOE pacipe/ieJieHIe 30H OTBETCTBEHHOCTH, U3JI0KEHHOE B TUCbMEHHOM BU/IE;
O 4eTko 0603HAYEHHBIE MHTEPPENRCH MEKILY OTAETbHBIMU YaCTAMK IIPOEKTA;

Q 0630pbI Ko1a (cM. T1aBy 7);

Q Oar-Tpekep;

O coBMecTHast paboTa HaJl KOJOM.

B dupmax, mpuaepKuBaOMmUXcst TiOKON METOIOIOTHH TPOTPAMMUPOBAHUS, TTPOTIE
pacrpeiesuTh 3HAHUA MEKITY OOTBINTNM KOJMYECTBOM COTPYAHUKOB, TaK KaK 9TO SIBJIs-
€TCsl 4acThlo JaHHOI Mozeu mpoiecca paspaborku I1O. Ecim Bbl 0Kazanuch B pupme,
KOTOpast He TIPUJIEPKMBAETCS HI OHOM MOJIENN TTPoIecca pa3paboTKu, TO XOTst Obl MO~
3a00THTECH O TOM, YTOOBI HAUTH CPEIU CBOETO OIIMZKAMIIIETO OKPYKEHUST KOTO-HUGY b,
KTO MOJKET BCTAaTh Ha BaIlle MECTO B CJIydYae BAIlETo BHIOBIBAHUSA. ECIM 9TO BO3MOKHO
C OPTraHU3aIMOHHOM TOUKU 3PeHMUs, HAliIUTe KaKoro-HuOyIb Kosery cebe Ha 3aMeHy
Ha TOT caTydaii, eciu BAPYT Hasouro 3aboseere. OObACHUTE ITOMY KOJIJIETE, KAK OPTaHU-
30BaH MPOEKT, YTO HEOOXOANMO JIJIst PabOTHI CUCTEMBI, KAKUE 3a/[a4H 110 COTTPOBOKIEHUIO
TpebyeTCst BBITOIHITh. 3aMUCHIBANTE BCIO HH(MOPMAIIMIO O TOM, YTO BbI C/IEJIAJIN U T10-
yemy. 3aHOCUTE B CUCTEMY KOHTPOJISI BEPCUI BCE, YTO HEOOXOANMO JIJIst KOMITUJISIIIUN
Baleil MpOrpamMMbl, — a JIydIiie BCEro W BAIlU 3aIMCH TOKE.

Jlaxe eciii BbI MUIIETE KOJ TOJIBKO JUIst ceOst M HET HUKAKOTO 3aKa34nKa, BCE PABHO
crenyer mo3ab0TUThCS O TOM, YTOObI Y APYTUX ObLIa BO3MOKHOCTb BOCIIOJIb30BATHCS
9TUM KOZOM, €CJIN OAHAK/Ibl Bbl YyTPATUTE K HEMY MHTEPEC. B naeajJbHOM CJIy4Yae 9TUM
JPYTUM HE TIPUAETCSA MPOCUTH Y BAC Pa3PEIIeHus, TAK KaK, eCJIM Pedb UJIET He 0 HEBEPO-
STHO TIOMYJISAPHOM WHCTPYMEHTAIBHOM CPEICTBE, HUKTO HE 3aX0UeT 3aTPYAHATH celst



Maga 10. Kak BbDKUTb B KOMaHae 123

pockbaMu. ITO 3HAUUT, YTO KO/ YIKe J0JFKEH BECTH Tie-HUOY b «I1yOJIMUHY 0 JKU3HD>,
Ha Github nanpumep (cMm. rnaBy 21).

CoOTpyAHMYECTBO C 3aKa3uuKamMmm

Boapimoe 3abryskaeHne MHOTUX Pa3pabOTINKOB — TaKOE MPEACTABJIEHUE O CBOEH MPo-
(beccun, corsacHo KOTOpoMy KX 3ajaueil spisercs paspaborka I10, a 3agadeil KineH-
Ta — MPeJOCTaBIeHNE TOUYHBIX CBEAEHUI O TOM, 9TO HYKHO pazpaboraTts. Ha camom
JIeJIe CO3/IaHue MTPOTPAMM YaCTO SIBJASETCS JOBOJIBHO HEOOIBIION 4acThio Baniei pabo-
ThI, 2 IBBUHYIO JI0JII0 COCTABJISAET KOHCAJITUHT.

Kaxk pa3paboTymK, IMEHHO BbI SBJASETECH TEM, KTO 3HAET, KAKMM 00Pa3oM MOXKHO
peamm30BaTh U/IEU B IIPOTPaMMeE, 1 BbI TOT, KTO JOJIKEH 3aMETHUTDb HEPEAJITMCTUIHDBIE OKM-
JaHus M yKa3aTh Ha HUX. ECJIM TOJIBKO BaM He BBIIIAJIO CYACThe paboTaTh ¢ TEXHUIECKU
OY€HDb IMPOJABUHYTBHIM KJINEHTOM, TO IIPUAETCA TPATUTH MHOTO BPEMEHH Ha TO, ‘{TO6]JI
BBICIYHINBATDh 3a9aCTYIO PACILJIbIBUATBIE U JTaKe HOpOfI IIPOTUBOPEYNBBIE Tpe6OB3HI/IH
BAIIero KJIMEHTA U JIeJIaTh PeaJMCTUYHbIE TIPEIJIOKEHUS IO UX BOILUIOMIEHHUIO, TAK KaK
Balll KIMEHT HE MOKET OLIEHUTD, YTO BO3MOKHO, & UTO — HET.

U jae KOT/ia KJAMEHTBI UM TTOJb30BATENH BBIPAKAIOTCS SCHO, OHM 9aCTO UMEIOT
B BUJLY HE TO, YTO FOBOPSIT. VX IieJieBast IPyIIia HEITPEMEHHO XOU€T, 4TOOBI CJIeBa BBEPXY
ObL1a rojrybast KHOIIKa, KoTopas OyIeT BblaBaTh KAKyI0-TO eCTb. V1 BOT BbI T€PIIEIUBO
coszzaere ronyOyi0 KHOIKY, KOTOpPas BBIIAET JaxKe ABE KECTH OJHOBPEMEHHO, HO NPU
BUJIE HEE TT0JIb30BaTes I TOBOPAT: « HeT, Mbl cebe 910 He Tak peacTasisany». He kasanu-
Te TIYIOCTb APYTUX Jiofeil. Tak y» yCTpOoeH MUp, M OJHA U3 BALIMX 32724 B KAYECTBE
IIpOorpaMMUCTa — BMECTE C 3aKa3YUKaMU IIyTEM TEPIIECINBbIX yTO‘{HeHI/Iﬁ U IIOIIBITOK
HpI/IﬁTH K pe3yJibTaTy, OT/I€JbHBIC I€TA/IN KOTOPOI'O HUKTO N3 BaC HE MOT IPEJIBUIETD.

CroxHee, Koraa Bbl paboTaeTe He ¢ OIHUM KJIMEHTOM, & ¢ HECKOJBKUMU TIPE/ICTABUTE-
JIIMU KOMIIAHUH, 9ero J06Poro, elle M 13 Pa3HbIX, BPAKIYIONNIX MEKTy COO0H OTAE/0B.
Torza Bai pabGoure BCTPedn PUCKYIOT PEBPATUTHCA B apeHy /ISt CTOJTKHOBEHHI; 10 Kpai-
Hell Mepe 9TO MOKET MPUBECTH K TOMY, UTO HA BCTPEYAX BAIIK KIUEHTHI OYIYT HE CTOJIBKO
00CyKIaTh C BAME IIPOEKT, CKOJIBKO IIITAThCsE Paso0parhest MesKLy cOO0ii U IIPUBECTU CBOU
e/ ¥ TpeboBaHu K 0011eMy 3HaMeHare 0. IToka armocdepa apysKkesio6Hast i BaM ILIATST
3a IIPUCYTCTBUE, 9TO HE TPAaTrN4IHO. Brr MOJKETe HOHpO6OBaTb HEMHOTI'O YTOYHHUTD HallpaBJie-
HME MX JIMCKYCCUM, YTOOBI K KOHILY BCE e J0OUThCS eIMHCTBA 10 MOBOLY LeJIei 1 Iy Teit,
KOTOPBIMU CJIEAYET K HUM UATH. HO €CJIN MEKAY PAa3HBIMU IIPEACTABUTEIAMU ITAaPpUT Ha-
npsiKeHHast aTMocdepa, TO BETMK PUCK TOTO, YTO MPOEKT 3aKOHYUTCS HEyAaueld, Oy/ib Bbl
XOTb CAMBIM JTy4IIIM Pa3pabOTUMKOM ITPOrPaMMHOr0 obecriedenust. Ecim o6cTositenseTsa
MO3BOJISIOT, TO JTy4Ile GPocaiiTe 91O IEJI0 U UIIUTE APYTHX KIMEHTOB. Ecm Het — mymaiite
0 JIeHbrax 1 He XBaTaiTech 3a OyThUIKY: JTydIlie BPEMEHA e1lle HACTYTIAT.

PaboTa c no6bpoBonbLyamMmu

COBeleIeHHO HE O6H33T6]H)HO, 4qTo BOO6HI€ HaﬁﬂeTCH KTO-HI/I6leI), KTO 3aX04eT C BaMu
COTPYyAHNYATb Ha 663B03M€‘3,ZIHOI>'I ocHoBe. Eciin ske BaM 10B€3JI10 HAaliTH TaKUX JIIO,ZIeﬁ, TO
CTOUT LIEHUTDb 3TO 60J1b111e COOCTBEHHBIX HpO(i)GCCI/IOHaJIbeIX HpelIHOLITeHI/Iﬁ N IIPUBbIYEK
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U HE CTIOPUTD M3-32 (OPMaTUPOBAHISI KOJIa M ApyTUX Mesiodeit'. OcobGeHHo crapaiiTech He
OTIYTHYTH (CBOEl HEHA/IEKHOCTBIO FJIU XaMCKUM TI€PETTMChIBAHIEM KOIA U T. /I.) 3aHTe-
PECOBABIIMXCSA HEKOMMEPYECKUMHE TIpoeKTaMu. Uepes HeCKOIBKO JIET 3TO GY/IyT JIO/IH,
KOTOPBIE IPUTJIACST BaC B OIJIAYMBAEMbIE TPOEKTHI FJIN C KOTOPBIMH BbI CO3/[ATUTE KOM-
nanuto. Hy nim Her.

Ecou B TexyIeM mpoekte 6bLI0 MPUHSATO PEIIEHUE, C KOTOPBIM BBI He COTJIACHDI, He
CTOUT YXOAUTbh, TPOMKO XJI0Nast ABepbio. OT UCKYIIEHUS MOCTYITUTh UMEHHO TaK MO-
JKET, BEPOSITHO, Y/IEPKATh 3apaHee OTOBOPEHHOE PABUJIO, UTO J000i, ¢ YbUX ryh cire-
Tt (hpasa «Eciu BBI XOTHTE IeaTh 9TO TaK, TO 6¢3 MeHs!», aBTOMaTUYECKH BBLIETAET
13 TIPOEKTa BMECTE CO CBOUMU yrpo3aMu. Bipouem, He peKOMeHIyeTcs TaK OCTYIIATh,
Jlaske ecJiM Bbl 4yBCTByeTe cebst BpaBe ceath ato. Hanpumep, BbI BhICTyIaeTe 3a
HCIOJIb30BAHHUE TPOTPECCUBHOTO (hOPMATa C OTKPBITHIM UCXOIHBIM KOIOM, YTO OOJIbIIE
HUKTO He MOJJICPKUBAET UK He TIOHUMAET. BriosHe MoKeT OBITh, 4TO MUP CTasl Obl
Jydiiie, eciv ObI BCe MPUHSIN BAlly CTOPOHY ¥ YCTAHOBUJIM HOBBIE OTIEPAIMOHHBIE
CHCTEMBI, Ha KOTOPBIX 9TOT hopMmat paboTas 6b1. CrIOKONHO Ipearaiite CBoii Bapu-
aHT ABa-TpU pa3a. Ho ecor BB M mocJie 3TOTO MPOMOJIKUTE CTOSITh HA CBOEM U TEM
CaMBIM ITIOCTABUTE TI0/l yTPO3Y NaJbHEIIIIee CyIeCTBOBAHIE ITPOEKTA, TO TAK BbI COBCEM
He cfieJlaeTe MU JIydIlle.

! Kak mo:xHO JIOCTUYb TAKOTO CITOKOHHOTO OTHOLIEHMA, Mbl BaM, K COXaJIEHUIO, 110JCKa3aTb HE

MoxkeMm. B YaCTHOCTH, BbIXO/L 9TON KHUTH OBLI OTIOKEH Ha roJ B TOM YMCJIE U U3-3a NOJITUX
CITOPOB O TOM, Kakom PEAAKTOP MUCII0JIb30BATD.
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UCKyCCTBO
owmbartbcs
aNs HAYMMHaKLWMX

Ero uaTynImsa HacToiunBO TpehGoBaIa TIOBEPHYTH HANEBO, TAK KaK /10 CETO-
JTHSITITHETO JTHS OH BCET/Ia TOBOPAYMBAJI HAIIPABO, HO Ta K€ caMast HHTYHITH CKa-
3aj1a €My, YTO eT0 TPOCTPAHCTBEHHOE MBINILIEHIEe HACTOIBKO PACCTPOEHO, YTO
Ha caMy MHTYHUITIIO HesTb3sI TT0JIaTaThCs, IO9TOMY OH CHOBA ITOBEPHYJI HATIPABO.

Bonvgeanz Xepproopp. llecox

Bo MuOruX chepax Hatieil JKU3HN OBITYET TPAKTUKA PACCMATPUBATH OIMTMOKY KaK JIMYHBIE
HE/IOCTATKHU, U3 KOTOPBIX HUYEMY HeJIb3s1 HAyUYNUThCA. <Y MEHs IIPOCTO HET XOPOUIEero
abCTPaKTHOTO MBITIIJIEHHST», — TOBOPUT ILIOXOU TPOTPaMMUCT UitH: <5 ipocto Gecropsi-
JIOYHBIH YeTOBEK U JIOJLKEH JIydliie KOHIIEHTPUPOBATHCSA» — U OOBUHSET caMoro cebst
B TOM, YTO €MY 1 B TPETHI1 Pa3 He yJJaIoCh IIOHATD YTO-TO CJI0XKHOe. B To Jke Bpems 11po-
IPaMMUCTBI CKJIOHSIOTCS K MBICJIA O TOM, YTO II0JIb30BaTeJIb UX CaliTa UJIM aBTOMAaTa 110
npojake GUIETOB TPOCTOMIIISA, & UX TIPOTPAMMY YiKe HEBO3MOKHO YIydinTh. B 060mx
CIIyYasxX ONMMOKN PACCMATPUBAIOTCS B KAYECTBE SIMHIYHBIX CIYYalHBIX HEOPAOOTOK,
U3 KOTOPBIX HEBO3MOKHO C/le/IaTh Kakue-To Gosiee obiue BoIBobL. OHAKO ONMMOKY He
majiafot ¢ Heba, y HUX BCET/[a €CTh MPUYUHA. ITH MPUYMHBI MOXKHO BBISICHUTD TIOAPOGHEE
U TaKUM 06pPa30M BOCTIPETISITCTBOBAT TIOSIBJICHIIO 9THX ONMMO0K B Oyyiem. Hy maswo,
He BOCIIPEIISATCTBOBATD, & C/IEJIaTh UX MEHee BePOSATHBIM.

[TporpaMMuCT 3aHUMAET TPUBUIETUPOBAHHYIO MO3UIMIO TIPH U3YUYECHUN OMUGOK:
eMy ropas/io cJI0oXkHee, YeM B Ipyrux cdepax :KU3HH, YKIOHUTHCS OT OCO3HAHUS TOTO,
4TO OH cOBepIIUI o1OKy. [IpaB/ia, Ipy HATKCAHUY TPOTPAMM MHOTHE OITUOKH, BILIOTH
JI0 CUHTaKCUYECKUX, MOTYT JI0JITO OCTaBaTbhCs HeHalieHHbIMU. Torna Bo3HUKaeT 1Ipu-
SITHAs UJLTIO3US TOTO, YTO MPOTpaMMa paboTaet, B TO BpeMs Kak Ha CAMOM JieJie OHa
JIVITITh JKJIET, YTOOBI HAYaTh BBIIABATh HEMPABUIIbHBIC 3HAYCHUS B TePUGBEPUITHBIX 06-
JacTax au6o mpekpatuth pabory. Y BosiHe BO3MOKHO HAMMKUCATH CHHTAKCUIECKH KOP-
PEeKTHYI0 (DYHKIIMOHUPYIOILYIO IIPOTPaMMy, KOTOpas B 1IEeJIOM CTaHeT OJ{HOI OTPOMHOMN
omu6koi. Ho Bee ke onmMbKH Ha HU3KOM YPOBHE B TPOTPAMMHUPOBAHUY GPOCAIOTCS
B Iy1a3a GbIcTpee, ueM, CKaskeM, BO BpeMst MOJuyMHO auckyccun. Koneuno, aTo He
SIBJISIETCS YEM-TO YHUKAJIBHBIM, TaK KaK WHIKEHEPHI, TUJIOTHl U BPaul TakKe OBICTPO
3aMeYaloT, 4TO COBEPIIUIIN OIMUOKY B pacdyeTax, COMINCH ¢ Kypca WU MOCTABUIIN He-
[IPaBUJIBHBIN [uarno3. OJHaKo B IIOBCEHEBHOM KU3HU Mbl JI0BOJILHO PEJIKO 3aHUMAa-
eMcs pa3bopom cBoux omuboK. TakuM 06pasoM, BB CMOYKETE HAKOTUTD OTIBIT TIPABUITb-
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HOTO 0OpaIeHust CO CBOUME OMIMOKAMU, KOTOPBIi HE TaK-TO JIETKO TOJYYHUTh B IPYTHX
npodeccusix.

Etre omHUM IPENMYIIIECTBOM [IJIs1 TPOTPAMMUCTOB SIBJISIETCS TO, YTO TIPU BOSHUKHO-
BEHUU ONMOKY OHU TOYHO 3HAIOT, UTO Pedb uzeT 06 ommbKe, a He 0 CAyYaiiHON Heynaue
Ha GUprKe, MUPOBOM 3aTOBOPE MJIM MPOU3BOJIE KaKUX-THO0 BEOMCTB. XOTs, KOHEYHO,
MOJKHO €llle HEKOTOPOe BpeMsI TIepeKIaIbIBaTh BUHY HA APYTOro: KOMIWJISATOD HeJ0pa-
6oraH, coobIeHunst 06 ONTMOKAX MOSIBJIAIOTCS U3-32 KAXK/IOH MEJIOYH, SI3BIK TPOTPAMMU-
POBaHUSA He TOAUTCS, GBI MHTETPUPOBAH UYKOU KO, B KOTOPOM OTIPEIETIEHHO OBLIO
MOJTHO OTTUOOK, UJIA XOCTEP, KOTOPOMY MTPUHAJIEKUT CEPBEP, YTO-TO 32 HOYb U3MEHLIL.
Ho B 60/IbIITMHCTBE CJIYYaeB BBl PAHO WJIH MO3/HO BCE-TaKU TIPHUIETE K TIOHUMAHUIO TOTO,
YTO HAa CAMOM JIeJIe CAMU JIOTYCTUIN OMHOKY (MU JIECSITh, UJIH CTO).

Ckopee Bcero, caMoe CyIeCTBEHHOE MPEUMYIIECTBO OMMUGOK TTPOTPAMMHUCTOB 3a-
KJIIOYAETCS B CIIEAYIOMEM: B GOJBIINHCTBE CTy4aeB MOKHO TPOCTO HAJKATh Ha [TOBTOPUT,
9TOGBI ellle pas YBUJIETh UX BO Beel kpace. Eciu 6b TporpaMMHbIe OMMOKY HETb3sT GBLITO
BOCIIPOM3BECTH, BUIMMO, M YIS ObI TOUHO TaK jKe MAJIO BHUMAHUS, KAK U B IPYTHX
cepax Hamel ;KU3HM.

B rocrsx y 3abnyxpenus:
YyBCTBYiTE cebs kak AOMa

W3 nctopun HayKu M3BECTHO, YTO OT HAYYHBIX TEOPU OTKA3bIBAJINCH HE TOT/A, KOT/A
B HUX HAKAIJIMBAJMCh TTPOTUBOPEYNSI, a JIUIIH TOT/A, KOT/a TIOSIBJISIACh ATbTePHATHB-
Hast TEOPHsT, KOTOPast MOTJIa 3aHATh X MecTo. Ho 1 Oyayun JoabMH, He UMEOIIUMI
OTHOTIIEHNUST K HAYKe, MBI [IeJIAeM TOYHO TaK JKe: TPUAEPKUBAEMCS KaKOTO-Ti60 yhe-
JKJICHUST IO TOTO MOMEHTa, [TOKa He OyeT HallIeHo APyroe. ITOT MOAXO/ TPUMEHSIETCSI
B TIOBCETHEBHOM TIPAKTHKE, HO M3-32 9TOI0 OCO3HAHKE CBOEH ONMMOKH 3aHUMAaET KPaTKUi
MUMOJIETHBI MOMEHT.

U 31eCch MPOTpaMMUCTBI B G0JIee BBIUTPBINTHON CUTYAIMN: OCO3HAHKE CBOEH OIUOKY
B ITPOTPAMMHUPOBAHUH YACTO HE MMPOCTO 3aHNMAeT OYeHb MAJIEHbKN TPOMEKYTOK BpPe-
MEHHU MEJKIy MPOIIAHUEM CO CTaphIM U MIPUHSATHEM HOBOTO yOeskaeHus. HacTo yacaMu
WJTH THSIMU MBI 3aCTPEBAaeM B CUTYAIINH, KOT/Ia IPUAEPKUBAEMCST KaKOH-Tn60 ommbou-
HOIT TEOPWH, OTTHCHIBAIOTIEN PEATHHOCTB, 1 TOCTOSTHHO TTO3BOJISTEM KaKOH-T160 Hepabo-
TafoIell mporpaMMe BOAUTD Hac 3a Hoc. Oco3HaHMe ONUOKHU JIJIST TPOTPAMMUCTA — HE
MHIMOJIETHOE COCTOSTHUE, OT KOTOPOTO JIETKO N30ABUTHCS M CHOBA 3a0BITh, a CKOPee
COCTOSTHIE, KOTOPOE OYAET TUTHCS OJITO.

ITO CKOpee XOPOIIo, TaK KaK JIMIIb IPH YCIOBUH TOTO, ITO UETIOBEK JI0JITO ¥ KEeCTO-
KO CTPA/IAJ M3-3a CBOUX 3a0TysK/IEHII, OH OY/IET He TaK YIOPHO MPUAEPKIUBATHCSI CBOUX
CTapbIX MPEAPACCYIKOB U OKaKETCst 0Jiee OTKPHITHIM JIJIs HOBO nH(bOopMaIini. MosKHO
paccMaTpuBaTh 3201y KIEHIE KaK MTPAKTUKY MEAUTAIIUI: 4eM OOJIbIIIE BPEMEHH MBI TIPO-
BOJIIM C HETTPUYKPALIEHHBIM OCO3HAHMEM TOTO, YTO TOJBKO UTO JOMYCTUIN OMIHOKY,
TeM JTydIIIe JIIsl HaC — MOJKET OBITh, He KOHKPETHO JIJIST TEKYIIETO TPOEKTA, HO JIJIST TOTO,
4TOOBI CTATh YMHEE B OYAYIIIEM.

To, kKakuMM CJICIIBIMU HAC MOL'YT C/leJ1aTh IIPEAPACCYIKHY, IIPOSIBIIACTCA IIPEXK/Ie BCEro
B TOM, UTO TIOCJIE PEMIEHHSI TPOOJIEMBI YaCTO BBISICHSIETCS: TIPOGJIEMa TOUHO ONHCAHa B JI0-
KyMeHTaIuy, B CeT Wl B IPYTOM JIOCTYITHOM MECTE, T/Ie BbI YK€ MHOTO pa3 MoJyJaIn
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Heobxoaumyto nrdopmanuo. Bmecre ¢ pemenuem. JKupubsiv mpudrom. Ioka Bbl enre
HEIUISINCH 32 CBOU JIOJKHBIE YOEXKICHUsI, TO PEIIEHUE OCTaBATIOCh HEBUANMBIM. XOTsT
BAIIIY 71232 YBUJIEIH IPOOIEMY U PEIlIeHIE, MO3T PACIICHII X KaK PasapaKkaionuii (hax-
TOP U TI09TOMY OTOPOCHIL.

[To mprymHe 9TOr0 MMEHHO HAYIHAIOIIUM TIPOTPAMMUCTAM CJIELYeT IIBITAThCS Pas-
BUTB YYBCTBO TOTO, /IO KAKOTO MOMEHTA MOKHO UTHOPUPOBATh YKa3aHUs HA TO, YTO BB
JOTYCTUIIN OITUOKY. A TIOTOM HACTYTTAET MOMEHT KAITUTYJISIIIUH, KOT/Ia BbI 06ECCHIICHHO
nymaete: «Hy majiHo...» — 1 BBIOpachIBaeTe B OKHO CBOU CTapble YOEKICHUsT. ITO MOMEHT,
KOTJIa BBI ITPOIIAeTEeCh C JIOJKHOHN YCTAHOBKOH 1 HaunHaeTe (Kak MUHIMYM Ha KOPOTKOe
BpeMs) TOUHee M MeHee TIPe/IB3SITO CMOTPETD Ha BEIIIH.

Yacro yske 10 3TOr0 MOMEHTA MOSIBJIIOTCS TIOXKYIIIe COMHEHUS, KOTOPBIM, OHAKO,
BBI HE XOTEJIH MOaBaThest. [Ty6OKO BHYTPH BbI YYBCTBYETE, YTO YTO-TO HE TaK, HO
HECMOTPSI Ha 3TO ellle TPU pasa Ieskaere Ha Nepesarpysutb B HaEK/E, YTO TpobiemMa
ucyesHer cama co6oit. [Icuxo0ry Ha3bIBAIOT HTO HEMPUATHOE OIIYINEHNE B JKUBOTE
KOTHUTUBHBIM JIMCCOHAHCOM: BBI CYZIOPOKHO IETJISIETECh 32 KAKOe-TO MPEICTaBJIeHIe
0 MUDE, HECMOTPSI Ha TO 4TO (haKThl TOBOPSIT COBCeM Jipyroe. Ilapa ciabbix roiockoB
numat: «Jla 370, MOKeT ObITh, COBEPIIEHHO HEBEPHO!» — B TO BpeMst Kak GOJIBIIAS 4aCTh
XOPa aBTOPUTETHO 3aBJIsieT: « KoHewHO ke, 5TO MpaBUIbHO!» DTOT BHYTPEHHMIT pa3ia
BBI3BIBACT HETIPUATHBIE OIIYIIEHUS U MOKET OBITh MPEKpalieH AByMsT My TAMIE: 60
BBI IPUCTTOCABIMBAETE CBOIO MOJIEITH K (haKTaM, TUOO MBITAETECH TIPUCTOCOOUTH (haKThI
K Mojiesi. To, 4TO BBl CHAyaIa MO/[ABJIsieTe COMHEHUE, BMECTO TOTO YTOOBI TIO/IATHCSI
eMy, SIBJISIETCS He TIPU3HAKOM TJIYTIOCTH WJIV JIEHH, a TIOTILITKON CIIACTH CBOM MTPeayHesk-
JIeHUs, U3MEHsI (DAKThI B HYKHYIO CTOPOHY. DTOT MOIXO0/] HE SIBJISIETCS HETPABUIbHBIM
I10 CBOEII IPUPOJIE, OH YACTO BEZIET K BITOJIHE TIPUEMJIEMBIM pe3yabraTaM. DakThl — 1 32
npejielaMi TOTATUTAPHBIX TOCYAapeTB — GoJiee THOKY, YeM 0 HUX 0OBIYHO JyMAIoT.
B aTOoM MecTe cKaskeM JIUIIb, YTO BbI 9KOHOMUTE BPEM:I, €CJIU MIPUCTYITUBAETECH K U~
CKY ITPOTECTYIOMINX FOJIOCKOB.

N3yueHue ownboK B NOBCEeAHEBHOCTH

Byayuu mporpaMMucToM, paboTAOIINM BPeMsT OT BPEMEHH, BBl He 00513aTE/IbHO B U€T-
BEPTHI pa3 pacmosHaeTe omMuOKY, KOTOPYIO BUAETH y3Ke TPU pasa [0 3TOT0. Y TeX, KTO
3aHNMAaeTCsT IPOTPaMMIPOBAHNEM JIUIID Pa3 B Tapy Hee b WJIN MeCSIEB, IOCTAaTOUHO
BPEMEHM JIJIST TOTO, YTOOBI BCe BpeMsT 3a6BIBATh CBOM HanboJiee JacToie ook, [ToaTo-
MY UIMEHHO TAKVM IIPOTPAMMUCTAM MTOJIE3HO CIEIATh TIOUCK OIMTUOOK MPUBBIYKON Ha BCIO
OCTABIITYIOCS KM3HB. JIaske €CITM BBI TPOTPAMMHUPYETE PEIKO, BBI MOKETE TAKIM 06Pa3oM
VIIPAKHATHCS B HAXOMKIEHUH OMNOOK, aHAIN3€e UX MPUYKMH W YCTPAHSTD UJIH CMSTYATH
VX TIOCJIE/ICTBHSI.

BeposTHO, coOCTBEHHBIE ONTUOKY TP OPUEHTUPOBAHUU B HE3HAKOMBIX TOPOJAX
i cbopke Mebean or UKEA moxoxu Ha Te, 4TO CKPBIBAIOTCS 3a MPOrPaMMHBIME
mpobiemamu. B KoHIle KOHIOB, OfiHA U Ta JKe TOJOBA OTBETCTBEHHA 32 ITH BUJIBI /€S-
TeabHOCTH. TOT, KTO BCET/A AYMAET JIUIIH O CIAEAYIONEM TTare, BMECTO TOTO, YTOODI
IIJIAHMPOBATh 3apaHee, WM CKIOHEH K PEIIeHNsIM B IyXe <« Tak coiieTs, U B IOBCe-
JTHEBHOW JKM3HU, KaK U B TPOTPAMMIPOBAHUH, CHOBA ¥ CHOBa OY/IET OKa3bIBATHCSI C Ty-
CTBIM 6HaKOM Ha MYCTHIHHON CeMbCKOoit opore. TOT Jke, KTO TOCTOSTHHO YIUTHIBAET BCE
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BO3MOJKHBIE CJIYYAHOCTH, GY/IET TACKaTh ¢ COOOH CYMKY PasMepOM C TYPUCTHYECKITH
PIOK3aK ¥, IPEANOJIOKUTEIbHO, B TPOTPAMMIPOBAHUY TIOMTUPATh HOTAMU MTPUHIUTI
YAGNTI (cwm. riasy 18).

Eciit BbI 0/THAKIBI TIPABUIIBHO TTOIOMIETE K COOCTBEHHBIM OMIMOKaM, BaM Oy/IeT Jier-
4e JKUTh ¢ OCO3HAHWEM TOTO, UTO JPYTHE JIOAU TOXKE TIOPOH He CIUIMKOM YMHO cebst
BenyT. Eciii BbI P BOBHUKHOBEHUHU OMIMGOK HE TPATUTE BPEMsI Ha TO, YTOOBI 3JTUTHCS
M3-32a WX TOSIBJICHS, a [yMaeTe HaJl TeM, TI0YeMy OHU BO3HUKJIM U KaK n36exkaTh ux
B OY/IyIIieM, BBl MOJKETE TOMOYB U IPYTHM, BMECTO TOTO 4TOOBI 063BIBATH X U TIOPTUTH
UM HaCTpPOEHHE.

Tak, pedb UAET 0 TOM, YTOGBI TIPY U3YYEHIH COOCTBEHHBIX ONMMOOK PacCMaTPUBAThH
UX He KaK MUMOJIETHbIE HE3HAYNMBbIE eJIMHUYHbIE OTKJIOHEHUS MJIU TIPOCTO KaK BEIIH,
HEPBUPYIOIIUE BaC, 2 KAK BO3MOKHOCTh HAYYHUThCS yeMy-To. Kak u mouemy nosiBusiach
omn6ka? MoskHO Ji 6110 0OHAPYKUTH ee panbiie? Ecau na, To kak? CyliecTByIOT Jiu
noo6HbIe OMUOKN B IPYTUX MECTaX Koja uin cdepax Haliel kusHu? Boamoxuo Jm
PEIUTD 9TH TIPOBIEMBI OHOBPpeMEHHO? MOKHO JIM HaJIe)KHO 3aCTPAXOBATHCS OT TI0-
SIBJIEHUS TaKOI JKe OIMUOKH, a €CJIM HET, KaK MOJKHO CMSTYHUTH TIOCIIEICTBUS ITOTO?

Ba3y AaHHbIX cbena cobakal!l

VIMEHHO KOT/Ia BBI e1lle He OYeHb XOPOIIUHI MPOTPAMMMCT, TO, 9TO BB BUHOBATHI B T10-
SBJIEHUY OMMOKH, TOPaso GoJiee BEPOSITHO, YEM TO, 9TO 9TO KTO-TO APYToid. [ToaTomy
JaKe C TOYKM 3PEHHS CTATUCTUKY UMEET CMBICH CHAYaJIa B3SITh OTBETCTBEHHOCTD 34 BCE
BO3HUKaroIe onmbOKn Ha cebst. Takum 06pasoM BbI n30€KUTE CUTYAINH, KOT/IA 1eJIbI-
MM JJHAMU B Pa3TOBOPAX C APYTUMHE BbI OOBUHSIIIM KOMITUJISITOP, SI3BIK MTPOTPaMMHUPOBa-
HUS W IPYTUX TPOTPAMMUCTOB, 8 B KOHIIE KOHIIOB BBIICHUJIOCH, YTO OMINOKY 0TIy CTHJIH
BCE-TaK1 UMEHHO BBL

ITpu 5TOM, BOBMOKHO, BB OyzieTe 9yTOUKY GBICTPEE MPOBUTATHCS BIIEPE], €CIIH
B PasroBopax ¢ caMuM co0oii 1 IpyruMu Oy ieTe Ha3blBaTh OIMUOKY OMIMOKOIA, a He 6aroM.
ITpo6aeMbr — He MaJIEHBKHE TIPECMBIKAIONINECST, KOTOPBIE TPOHUKJIN B KO U BEyT TaM
CaMOCTOATETBHYIO KU3Hb 6e3 Hamrero ydactns. OHM — CO3JaHHBIE HAMU K€ CAMUAMME
3abysxaenuns. Kak mporpaMMUCTBI, MBI CTMIIKOM 9aCTO BKJTIOYAEM B KOJL TO, YTO XOTHUM,
HE MoJIBepTrasi KPUTHUECKOH MPOBEPKE, SIBJISIETCS JIU 9TO TEM, UTO CIOJIa MOA0MIeT. Y Hac
€CTh TPEICTABIECHHE O TIPOTPAMMHOM aJITOPUTME, U3 KOTOPOTO MBI XOTHM OTJIUTH TIPO-
rpamMmy. YToGbI CIPABUTHCSA € TOM 3a1aueil, MbI UTHOPUPYEM ITPOBEPKY ACTa/eH B MOJTb-
3y peaqmsanuu. A KOrjia mporpaMMa JeIaeT He TO, Yer0 MBI OT Hee OKUIAEM, MBI TOBO-
pum: «/la aTo Gar!» Ha camom ke gese B GOJTBNIMHCTBE CIy9aeB Mbl HEOCTATOYHO
XOpOMIo 06[yMaJIH, 4TO TIPOMB0HIET, ECITU 0KUAAEMOE 3HAYEHNE He Oy/1eT BBEAEHO, NJTH
HEZI0CTATOYHO MO3a6OTHINCH O TOM, KaK JIOJIKEH BBITOTHATHCS KUK, 0T 0 10 konunye-
cTeolpoaykTos — 1 mm ot 1 10 konuuecTeoMpoaykTos. TOT, KTO 3aHUMAETCST TOUCKOM
ommOKH, cunTas ee 6aroM, BMECTO TOTO YTOOBI MCKATh ee y cebst KaK CO3/aTelist mpo-
rpaMMbI, GBICTPO MOTEPSET TEPIIEHUE, HAYHET PYTaThCS, YIPSAMO Pa3 3a PA30M 3aIlyCKaTh
NPOrpaMMy UM OOBUHATH KOMIIBIOTED B TIYMOCTH. ITH SMOIMOHATIBHBIE PEAKIINH CTO-
SIT Ha Ty TH CUCTEMATHYECKOTO MONCKa oInu60ok (cM. riiaBy 12). YemoBek, KOTOPbIi pac-
CMaTpPHUBAET OMMOKY B KAUECTBE CBOEH COOCTBEHHOM, TTOKa He [0Ka3aHO 06paTHOE, GyIeT
CKOpee MCKATh B KOJIE, 4eM OOBMHSTH SA3BIK TIPOTPAMMHUPOBAHUS NN KOMITUISTOD.
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LLineM c MArkom noaxiagxKkoun

EcJiut BbI IOBOJIBHO 9aCTO MPUXOUTE K TOHUMAHUIO TOTO, 4TO CAMU CTAJIU TPUYUHON
OmnOKH, TO MOCTENEHHO BbI Oy/IETE CTAHOBUTHCS HEMHOKKO yMHee. Bbr ycBoute
MeTazHaHUE, KOTOPOe BBITJISIIUT IIPUMEPHO TaK: «XOTSI MOU OIIYIEHUS BELYT MEHSI
K yOeKIEeHUIO, 4TO s BCE CIeJIaJl IPABUJIHHO, BEPOSITHO, 3TO HE TaK U YyBCTBO COO0-
CTBEHHOU MPABOTHI — JIUIIb YaCTh 3201y KIeHs». Uepes HEKOTOPOe BpeMst Bbl Oy -
JIeTe 3HATh, KaKue OMUOKHU JleJlaeTe CHOBA U CHOBA, M OCO3HAETE IMPEKIE BCETO TO,
YTO pedub HJET O BallMX COOCTBEHHBIX OMUOKAX, a He 0 JKECTOKOCTH HTOTO MUPA UJIU
Heyayax Jpyrux.

Kaxk He coBceM 3peJiblil IPOrpaMMUCT, CYUTANTECH C TEM, YTO BBl MOXKETE JIOMYCKATh
OIMOKH, TaK JKe KaK JIOJN CO CBETJIION KOKEH MOIb3YIOTCSA KPEMOM JIJIST 3AIUTHI OT
YJIBTPAPHUOTIETOBOTO U3JIYUEHUS U CKEUTOOPAUCTDI HOCST 3AIUTY HA JIOKTSIX U KOJIe-
Hs1x. CyIIecTByeT CTOBKO BEIIEl, KOTOPBIE U OMBITHBIM ITPOrPAMMHUCTAM, HECMOTPST Ha
MTOVCKH pelneHnst B VIHTepHeTe 1 MHOTOUNCIIEHHBIE UCTIpaBIeHMst, He yaaores Ha 100 %:
(hopmarsr cChLIOK, Tesie(OHHBIX HOMEPOB, TIOUTOBBIX U 3JIEKTPOHHBIX a/[PECOB UJIU 0CO-
Oble CUMBOJIBI B THOCTPAHHBIX SI3BIKAX N300UJIYIOT CBOUME HIOAHCAMU, TOPAYKAIOT CBOUM
pasroobpasuem. COOCTBEHHOPYYHO HATMCAHHDII MHCTPYMEHT KaTETOPUYECKH HE ITPU-
HUMAaeT KOPPEKTHbIE JIAHHDIE, 1 TOJb30BATEb BRIXOAUT U3 cebst. BuHOl Bcemy yOexIeH-
HOCTb TIPOTPAMMUCTA B TOM, YTO OH IIPELyCMOTPEJI Bee 0cobbie cayuan. IIporpammuct,
CUUTAINUN cebst cabbiM U HECOBEPIIEHHBIM CO3[[aHIEM, JOCTABUT MOJb30BATENIO
MeHbIIle HeyJ0OCTB, TAK KaK IPELYCMOTPUT COOOIIEHNE, KOTOPOE OYIET MOSBISATHCS IPU
BBO/IE COMHUTEJIBHBIX a/[PecoB: «Bair agpec Harucad B HeoObIuHOH (opme. TToskanyii-
CTa, IPOBEPHTE €llle pas, He caesianu Jiu Bol oredarky. Cracu6ol» Bo Bropoii pa3s BBe-
JIEHHbIE JIAHHBIE OYIyT MIPUHSATBI, JAJKE €CJIU UX (POPMAT HE COOTBETCTBYET MPEACTABIIE-
HUSAM TIporpaMmucTa. TakuM 06pazoM PEIaTcst MPOCThIe TPOGJIEMBI EPENy TAHHBIX
OJIEN JIJIST 3ATTOJTHEH WS, TIPU 3TOM TT0JIb30BATEb ¢ HEOOBITHBIMU UMEHEM U a/[PECOM HE
MONA/IAET B PYKU KOHKYPEHTOB.

B raBe 13 npuBener criucok HanboJee YaCThIX IIPUYUH OMUO0K. Y KaKI0TO J10-
MOJIHUTEJNBHO K 9TOMY €CTh JUYHbIE 320y KI€HIST, KOTOPBIX BBl HE HAWETE B 3TOM
criicke. TToie3HO co3aTh Te-HUOYIb JOKYMEHT, B KOTOPBINA BbI Oy/IeTe 3aUChIBAT
cBou usiobieHHbIe OMOKU. Tak BbI, BO3MOKHO, Oy/IeTe PeKe UX AOMYCKATh UK XOTSI
ObI — TOCJIE TPOCMOTPA JIOKYMEHTa — OBICTPEE HAXOAUTD. A €CJIU BBI €Il U CTOJIb TIPO-
HUIATEIbHBI, YTO CPa3y JKe CTAHETE 3AIMCHIBATH M BOSMOXKHbIE PEIIIEHUST, TO HEBEPOSIT-
HO obJierunre cebe JKU3Hb.

OTtpsiBOK U3 cnucka Katpun

O «BaxHas mpuumHa OMMUOOK — UTHOPUPOBATH JAHHBII CIHUCOK.

O W norza HeOCTATOUHO TTPOCTO HATIHCATH YTO-TO Bpojie fopen ($uma_dainna), a Hy>KHO
ere ¥ TOMECTUTD Pe3yJIbTaT B IIepeMeHHYT0, MHAaYe HIUero He TTPou3oieT. A mHora
BCE C TOYHOCTBIO 10 HA0OOPOT.

O Yro-to paboraetr 8 PHP4, Ho e paboraer 8 PHP5, unn HaoGopor (a Ha cepsepe
WCTIOJTB3YIOTCS pasanuHblie Bepcut PHP — B 3aBucmMocty ot Toro, cronjob BbI3BI-
BaeT CKPUIIT WJIN OH BBI3BIBAETCS BPYYHYIO).
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o HepeMeHHbIe 13-3a JICHU He ObLII NMHUIINAJIN3UPOBAaHbI. Ecnm atayacTtb IIpOrpaMMbI
BbI3bIBA€TCS MHOTO pa3, TO II€EpeEMEHHAasA IOJy4aeT OCTaTKU U3 HpOHIJIOﬁ ornepanunu.

O [uxnwhile u s He gpy:xuM. Beerna, Bcerzia, Bcersia BCTpanBaTh B HETO YCJIOBHE TIpe-
PBIBaHMsI, KOTOPOE KOTa-HUOY b 06s13aTebHO cpaboTaeT. /laxke eCi BCe BOITJISIANT
Tak, Kak OyTO 9TO AEHCTBUTETHHO HE HYKHO>.

OTpsiBOK N3 ciucka Jl;KoaHHbI

QO «Ilepex svn ci (BHECTU UBMEHEHUS B CUCTEMY YIIPaBJIEHUs] BEPCUSIMU) cHAYasa
BBIITIOJITHUTbD KOMaH/AY svn st, ‘ITO6I)I TIOCMOTPETD, YTO OHA BbIAACT. Nuage TapaHTH-
poBaHHO 3a0yenib J0OaBUTh BasKHbIE JaHHBIE C IOMOLIBIO svn add ¥ IOJIyYUIIIb 110
HIAIIKe OT KOJIJIEr 3a To, 4To ux TaM Het. Dpaza “Tak paboraer e’ TOXKe He feiaeT
Tebs oIy JIsipHee.

O Ywuraii IpOKJISTYO oOKyMeHTaIuo mo “Angpouay”, Angular wiu D3, BMecTO TOTO
9TOODI BCe BpeMst cOOUPATh MOAXOAIIIE KyCOUKH KoioB Ha Stack Overflow.

O B Beb-npuiiokenusx mocse ooHosierus daitnos CSS i JavaScript, uTo6bl TOUHO
MOJIYYUTh CaMble HOBBIE WX BEPCUH, 06513aTEIbHO OOHOBJISITh CTPAHUILY HAKATHEM
Shift+R (uu Ctrl+R B Internet Explorer).

O Bcerza cHauasa poBepsTh, He 060PBAJIOCH JIX TIOAKII0OYEHIE K 6a3e JaHHBIX.

O B Eclipse npu BosaukHOBeHNUH TIPOGJIEM Beeria HaKUMaTh OUUCTUTb U TOJTBKO TIOTOM
JieJaTh nepekoMnusanmio. Torma coobierns 06 ommnbKax NCYE3HYT WK CTaHyT 60-
Jiee OHSITHBIMU,

O Pabotast Haj BeO-ipoekTaMu, st cozzaro development- u production-sepcuu, 4TOObI
MOCETHUTEISIM caiiTa ObLI JOCTYTIEH TOJIBKO TOTOBBIH Kozt Ho, HecMOTpst Ha 910, 51 yiKe
OJTHAK/IBI CJIyYaiiHo mokonasack B production-sepcun. C Tex mop st Beeraa cHabKaro
3ar0JIOBOK CTPAHUIIBI IIOMETKON BPOJIE ### DEV ### Hekoe_XyAoXeCTBEHHOEe_TBOp-
yecTBO ### DEV ###, KOTOpast XOPOIIO 3aMeTHA Kak B Opaysepe, Tak M B TEKCTOBOM
penakrope. Korma st 6yy repeHocuThb Ko B production-Bepcuio, caMoe IJI0X0€, YTO
MOJKET CJIIYYUThCS, — 3TO TO, UTO 51 3a0yAy YAAIUTH 9Ty moMeTKy. Ho 910 s oueHb
GBICTPO 3aMeUy>.

Kax nmoxoit mporpaMMucCT, BB TPUHITMITHAIBHO HE IOJKHBI I0BEPSITH CBOEH MHTYU-
i, THTYyuIms paboTaet XOpOoIIIo NI TOT/IA, KOT/a BbI 10 3TOTO TOAAMU MOAKPETLIS-
JIU € TaHHBIMU U (hakTamut. Eciiu GbI BbI OBLIM ONBITHBIM [TPOTPAMMICTOM, BAIlI€ IECTOE
YYBCTBO MOTJIO 6I)I 6bITb TIPaBUJIbLHDBIM. Ho econ BbI He OTIBITHBIN IPpOTPaMMUCT, a JTUIITb
KTO-TO, KTO TPOUYMNTAJ KHUTY Masikosbma [amyaiina, Bamia WHTYUIUS He TTpaBa.

B o ke BpeMs He MOBPEIUT MPUCTYIIMBATHCS K CBOEMY TIECTOMY 4YBCTBY, TIOKa OHO
HE CTAaHOBUTCST HEIIPOBEPEHHO 6a30ii JIJIs TOCTPOEHUs Tpeanonokennii. [lopoit y Bac
663 SIBHOM TIPUYMHBI BOSHUKAET OIIYIIEHNE HETIPABUJIbHOCTH KOJA. He 6yI[€T HEBEPHBIM
BHUMATEJIhHO MTPOBEPUTH ITOT KOJ[ C OTIAUNKOM WJIU, €CITM TaKOW BapUAHT HEBO3MO-
KeH, BBIBECTH TIOPOOHBIE JIOT-(Pailsibl. ITO UyBCTBO — MPU3HAK TOTO, YTO BBI MOCTEICH-
HO CTAaHOBHUTECH (0JIEe XOPOIITHUM MPOTPAMMHUCTOM, TaK KaK XOPOIIUM MTPOTPaMMUCTAM
He HY’KHO KPOIIOTJINBO, KOMaH/[a 32 KOMaH/[ON YUTATh KOJI, YTOOBI 3aMETUTh MIIIOXHE WU
OMMOOUHbBIE YIACTKH.

J1s1 IpeATIoNoKeHUH IeHICTBYIOT Te JKe TIPABUJIA, YTO U JJIsT UHTYUITHI: OHU TaK 4acTo
BBOJAT B 336ﬂy)KI[eHI/I€ HEOIIBITHBIX IIPOTPAMMUCTOB, YTO B UTOT'€ Bbl 9KOHOMUTE BPEM!I,



132 Yacrb III. PaboTa Haa owwmbKamm

He BBIIBUTasl HUKAKUX MIPEATION0KeHM. Bce BOHUKAIOINE TTPETIONIOKEHHS CIeyeT
TIATETbHO TIPOBEPSITH, TIPEK/IE YeM ITPEATTPUHUMATH YTO-TO, OCHOBBIBAsICh Ha HUX. B oco-
GEHHOCTH 9TO KACAETCS MPE/TOJIOKEHIIT O TOM, YTO HY;KHO CIIeTIaTh, YUTOOBI ONMTHMU3HU-
poBaTh Koz Kak HOBUYKY, BaM cJieyeT B3sTh 3a ITPABUJIO BO3EP:KUBATHCS OT OTITUMHU-
3aIM¥ TPOU3BOIUTETHHOCTH KO/Ia. ECJIN BBI IEHICTBUTEIHLHO CIUTAETE, UTO JIOJKHBI ATO
cZienaTh, BOCIOJb3yiTech A/B-TecTnpoBaHueM: BCET/Ia TECTUPYITE HEOTITUMU3UPOBAH-
HYIO BEPCUIO IPOrPAMMHOTO MOJIYJId, & He TY, KOTOPas I0JIKHA BBIIATD Te JKe PE3YJIbTAThI,
HO y3Ke onTuMu3npoBata. Ecim pacuerst ckopee Geruibie, caeyeT mo 06CTOSITeNbCTBAM
MOBTOPUTb TIPOLEYPY THICAUY Pa3, YTOOBI BBIIBUTH PEATBHO U3MEPUMbIE PASTHUMSL.

U36eraTb npeanonoxeHni 1

MHe Hy>KHO 6bII0 HanrcaTb HayuyHOe BEO-NPUNTOKEHME, KOTOPOE FeHEPUPOBasio Ha CTOPOHE
cepBepa KapTUHKY, 0TObpaxatoLLyto ob6nako Touek. Korga nonb3oBatenib HABOAWI yKa3aTesb
Ha OfiHY 13 TouekK, bpay3ep fomKeH bl MoKa3biBaTb BCMbIBAKOLWME NOACKA3KM C MOMOLLbIO
JavaScript. TeKCTbl A8 NOACKA30K NPUXoanIn U3 6asbl AaHHbIX B BUAE CMIUCKA 1 BMeCTe
C NPOrpaMMHON COCTaBAIOLEN BCTPANBANMCh Kak CKPbITble TabnuLbl B KOZ CTpaHuLbl. TO
[0BOJIbHO XOPOLLO PaboTano, HO TONIbKO ANA HEGOMbBLION YacTV TOYEK — Yem Hosblue ToYek
6b1n10 B 06N1aKe, TeM pexke NoKasbiBanacb NoACKa3Ka.

Mocne npoaomKUTENbHON OTNAAKUN BbIACHUOCh, YTO KOMMOHEHT, 0TOOparkaloLLuii Noa-
CKa3Kw, MO YMOJTYAHWIO BbIBOAWI Ha SKPaH TONbKO 25 3HaYeHW U3 KaXX[oro TEKCTOBOrO
CMWCKA, @ BCE OCTalIbHOE MPOCTO «CbeAan». MOXHO 6blI0 UMEHUTb KOHGUIypaLmio Tak,
4TOObI BBIBOAUINCH BCE 3HAYEHNA; K HECYACTbIO, YTOObI 3TO CAenaTh, TpeboBanoch ycTaHo-
BUTb MakcuMmanbHoe 3HaueHue 0 (ga, Oracle, s nopgo3pesan Tebs). fl npegnonoxmn: ecnu
He yKa3blBaTb MaKCMMaJibHOE 3HauyeHve, To 6yfeT BbIBOAMTLCA NPOK3BOJIbHOE 6osbluoe
KONMYECTBO KOMMOHEHTOB CrncKa. Ml AencTBUTENbHO, 3Ta HECKObKO HeyAauHas Jloruka
CO 3HaYeHVeM MO yMonyaHuio 25 Gbina faxe ynomaHyTa B JOKYMeHTaLun.

WoxaHHec

U36eraTb npepgnonoxeHuni I1

Bar B Ubuntu-Upstart 6bin1 o6Hapy»eH B Hauane 2010 roga: CKpUMT, KOTOPbIV NOC/e MOHTU-
pOBaHMA XeCTKOro AMCKa JOMKeH 6bln ounLwaTh BPEMEHHBIN KaTanor /tmp, BMeCTo 3Toro
6e3 npegynpexaeHna GopmaT1poBan BECb XECTKUIN ANCK, KOTAa JI0OOMbITHBIN Nosib3oBaTteslb
paav npobbl 3anyckan ero Bpy4Hyto 1 6e3 aprymeHToB. CKpUMT, UK, TOYHEe roBOps, aBTOp
CKPUMTa, ICXOAMN U3 TOTO, UYTO NYTb K BPEMEHHOMY KaTanory yxe 6yaeT KOPPEeKTHO cUnTaH
6e3 npoBeAeHNA NPOBEPKM, CYLLECTBYeT N BOOOLLEe TaKoW KaTanor 1 6bl1 N yCnewwHbIM
nepexof B AaHHbI KaTtanor. Ecnm »e 3To He yaaBanocb, CKPUNT aBTOMATUUYeCK 3anycKanca
B KOPHEBOM KaTasiore 1 oTTyaa ¢opmaTmpoBan BeCb XKeCTKNUN ANUCK.

O6pa3sLoBO CMOKOWMHbIV OTYET OAHOIO BMAAENbLA XEeCTKOro AnUCKa O JaHHOM bare Bbl
MOXeTe NpounTaTb 3aech: bugs.launchpad.net/ubuntu/%2Bsource/upstart/%2Bbug/557177.

M36erath MpeAnoJIoKeHHIT B YHCIIE TIPOYETO O3HAYAET TAKIKE YIUTHIBATD, UTO OLIHO-
KU MOXKeTe COBeplIaTh He TOJIBKO BbI, HO U ipyTre. [lockosbKy okpy:Kaloliye He Bceraa
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JIeJIAIOT TO, YEro MbI OT HUX OXKKA€eM, JaHHbIe, KOTOPbIe MbI 3alipalinBaeM us MHTepHe-
Ta WJIM U3 TIPOrPAMMBI, IPUXOIAT K HaM He Tak ObICTPO, Kak Obl TOro XoTe0ch. VIHOr1a
azpecar BooOiie He oTBevaet. DyHKIME 1 GUOINOTEKY PAabOTAIOT He TaK, KaK HAITCAHO
B KOMMEHTApPUSsIX WU JOKyMeHTauu K HuM. [Tosib3oBaTe i BeyT cebst He Tak, Kak mo-
cTymnanu Gbl MbL.

ITo3TOMY pEKOMEHIYETCS AeIaTh MUHUMYM IIPEANON0KEHUI 1 UCXOAUTD 13 TOTO,
YTO BCE, YTO MOKET IIONTH He TaK, Korga-HuOy b IMoHAeT He Tak (TOYHO TaK JKe, Kak
U BELIH, KOTOPbIE, COOCTBEHHO, COBEPIIEHHO HE MOTYT IMOWTH He TakK). B ¢Bsi3u ¢ aTum
IpoYTUTE TJIaBy 16 M HATIMIIIUTE TECTHI TSI BAIMX TPETION0KEHUH, KOTOPbIE TIOMOTYT
oOHapysKUBaTh OMIMOKU B HUX HA paHHEM JTalle.



Otnapka I:
NOMCK OLUMOBOK
KaK HayKa

«Paspaboruuk I[1O». 1o croBOCOUYETAHUE BHI3BIBAET B BAIIEM MO3TY CJIELy-
0TIy 0 KAPTUHY: Y BaC €CTh 3aIly TaHHBII KJIyOOK KOJIa, KOTOPHII BbI 3aT€M pac-
nyThiBaeTe. B GOJBIIMHCTBE CIydaeB 9TO J[asKe BEPHO.

A Bapeuz/@agento, Twitter, 4 aszycma 2073 z00a

Tor, KTO My TEmecTBYET, PAHO WU MO3/{HO 3201y iuTcst. B JintepaType MHOTO BECETBIX
U KYTKUX UCTOPHUH, B KOTOPBIX JIOIU COMBAIOTCS C IIyTH U CBOUME HEOOYMAHHBIMU
NIEHCTBUAMM ellle CUJIbHee 3aTOHSAIOT cebst B yroJl. B cBssu ¢ aTum kiy6bl myTeniecTBe -
HUKOB ¥ IUPEKIINY HAIIMOHAJIBHBIX TAPKOB /IAI0T MyTEIIECTBEHHUKAM APy XOPOITNX
COBETOB, KAKUM 06Pa3oM B TAKOW CUTYaIlMi MOXKHO CHOBa BHIOpaThCst B He30macHoe
MECTO WJIU XOTsA OBl He YXY/IIIUTh CBOE TIOJIOKEHHE.

Paspa6orka I10, kak npasuiio, ropas/io MeHee ollacHa, YeM MOXO0J1 B Topbl. B mporiecce
pa3pabOTKU HENb3st yMEPETH OT JKAK/IBI, PEIIKO HYKHO CIIATh B TIPOMOKIIEN TAIaTKe, 1a
Y BO BPeMs BHE3AITHO HACTYIUBIIEH HETIOTO/[BI TOPa3/0 KOM(OpPTHee TIPOBECTH BPeMS 32
MICHMEHHBIM CTOJIOM, YeM Ha BBICOKOTOPHOM mactouiie. OHAKO eCTh 1 TO, UTO 00be/ -
HsieT 002 ITUX THIIA JIEATETHBHOCTH, — JIBIZKEHHE TI0 HETPOCMATPHUBAIOIIEHCSI, & YaCTO U HE
OYEHb 3HAKOMOU MeCTHOCTH. UTOObI I0CTUYD IIEJIH, TIEPE]T ITy TENIECTBUEM BaM HYKHO MBIC-
JIEHHO MTPEJICTABUTH OKPYSKAIOIILYIO BAc Cpefy, pu pa3pabotke ITO BbI JOIKHBI CMOJIEITH-
pOBaTh B TOJIOBE TIPOrpaMMy U ee TioBe/ierne. OuMOKN HepeAKo BEAYT K GOIBIION My TaH!-
1le, TAaK KaK BAIIX [TPEJICTABJIEHNSI O MUPE U PeajibHbIe YCJIOBUSI GOJIBIIE HE COBIIA/IAIOT.

U omubku mpu pa3paboTKe SBJSTIOTCS HE UCKIIOYEHIEM, a TPAaBUJIOM. B xo/e pas-
JIMYHBIX 60JIee PAaHHUX UCCIIEA0BAHUI' IPUIILIN K BBIBOLY, YTO IPOTPAMMUCTBI JIEJIAI0T
omubKu B 2—5 % CTPOK KOJIa, ¥ HTU MCCJIEI0BAHKS OTIMPAIOTCS Ha JIAHHBIE, TIOJNYY€HHBIE
[IPU TECTUPOBAHUY OIBITHBIX Pa3pabOTIMKOB.

He Bce cOBeTHI /IJisI Ty TEIIECTBEHHUKOB IIPUMEHUMBI B paboTe ¢ TIPOrPAMMHBIMU
omubkamu. Tak, pazpaboTyrKy HUUEM He TIOMOXKET COBET COOONIUTH XO35IMHY TOCTHHU-
1IbI KOHKPETHOE BPeMs U 11eJIb TI0XO0JIa, TaK KaK, €CJIU BbI 3aIyTATUCh B KOJIe, HUKTO He
BbIILIET criacareseir. OiHaKo BO BPEMS MOJATOTOBKY K Iy TEIIECTBUIO U IIPU Pa3pelieHun

1 Cwm. obuuii 0630p 3zxech: panko.shidler.hawaii.edu/HumanErr/ProgNorm.htm.
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C6I/IBaIOHH/IX C TOJIKY CI/ITyaHI/IfI, CJIy4alolInXcC:A BO BpEMA ITPOIrpaMMUPOBaHusA, €CTh HE-
CKOJIbKO OCHOBHBIX ITpaBWJI, KOTOPpbI€ MOTYT 06JIeTYUTD BaM JKU3Hb.

ITnanupyiite Ha nepcuektuBy. B oco6eHHOCTH 103260THTECH O TOM, YTOOBI BBI BCET/a
MOTJIH CHOBA BEPHYTHCS B HCXOAHYIO TOUYKY

IIpesk/ie 4eM BBI TPOHETECH B MYTh M HAYHETE MEPENHUCHIBATL KAaKON-T1O0 yUacTOK Ko/a
WJIH YCTPAHSITH YIIPSIMYIO OIMUOKY, BbI JIOJIKHBI TOJTOTOBUTHCS. VCTIob3yiiTe cucremMy
yTIpaBJieHnst BepcusiMu (cM. riaBy 21) u coxpaHuUTe KOJI, TIPEK/IE YeM BHOCUTD OOJIbIIITE
U3MEHEHVST WJIH HAYMHATD UCTIPABJIEHUE CJIOKHBIX OMIOOK. TOJIBKO TAKMM 00PA30M BbI
CMOJKeETe B JII000€E BpeMst BEDHYTHCS B ICXOHY0 TOUKY. Eciit BeipaGoTaere B KOMaH/IE,
BaM, €ECTECTBEHHO, HE CJIEYET COXPAHSITH 3aBEIOMO HEMPABIJILHBII KO/ B O0IIEM Xpa-
Husuie. B aToM cirydae BaM ciieyeT UCIOIb30BaTh BOSMOKHOCTH CUCTEMBI YITPaBJIe-
HUST BEPCUSIMU U CO3/IaTh BETBU U BAIll IMYHBIN «OTPOCTOK», B KOTOPOM BBI OyieTe HC-
MPaBJISITH OTpeesienHbie omubku. Kak TonbKo omubka OyieT ycTpaneHa, BETBb CHOBA
OyzleT MHTErPUPOBATHCSI B OCHOBHOE HAITPaBJIEHHE Pa3pabOTKU.

MpbI pekOMeHIyeM CPOYHO HayaTh IIPUMEHATD CUCTEMY YTIPABJICHWS BEPCUSIMU, HO
€CJIU BBI He MOXKeTe ce0s TPEOIOIETh U HAYaTh MOJIb30BAThCS €10, CAETalTe O0/IKEHEe
U CO3/1aliTe PE3ePBHYIO KOIMIO TAHHBIX, HAJ[ KOTOPBIMU BbI X0TUTE paborars. Eciu Bb
yIKe 3HAETe, UTO BaM He YIACTCS KK b Pa3 MPUHYKIATH cebst ¥ K 9TOMY, TOT/a mobec-
MOKOMTECH 06 ABTOMATHIECKOM CO3/[AaHUN PE3EPBHBIX KON HA CEPBEPE U,/ UJIH JIOKATIb-
HOM KoMITbtoTepe. Takum 06pa3oM, BBl BCE-TaKH €llle CMOKETe BEPHYTHCS K BUepallHe-
My coctognuio. Kak ato npoucxoaut, onucano B riiase 21.

3amMeTbTe MeCTO, Ha KOTOPOM BbI IOTepsid opueHTanuio. He HacrauBaiite Ha TOM,
4TO BCE B MOPSI/IKE WM [0 KpaiiHeil Mepe CKOPO CHOBa GY/IET B OPS/IKe

BoJIbIIMHCTBO TPOrPaMMHBIX OIMIMOOK JIETKO 3aMETUTh M UCIIPABUTH, YACTO PEYb UIAET
0 IPOCThIX omubKax B opdorpaduu nin cuHTakcuce. Hanmpotus, Jornyeckue ommoOKH,
He [TPUBOJSIINE K BBIHYKIEHHON OCTaHOBKE PAGOTHI IIPOTPaMMBbl, a H3MEHSIIOIIEe 3Have-
HUS JAHHBIX, MO’KHO HAWTH U UCIIPABUTB JIUIITh C OTPOMHBIM TPYZIOM. VIMeHHO Kak HeoTIbIT-
HBIE [IPOIPAMMUCTBI, Mbl YACTO TEPSIEM OPHEHTAIMIO U HA00yM UCIIPABJIsieM HEIPeo-
Jlaraemble ONIMOKH, 4aCTO COMPOBOXKIAEMbIE MBICJIbIO: <51 JKe Bee ¢esiall IPaBUIbHO .
B aTom MecTe o1 9acTO CTAaHOBSTCS CyeBePHBIMU: MbI HACTAMBAEM HA TOM, UTO HA CAMOM
JIeJie Bce TIOHUMAEM, TOJIbKO KOMITHJISTOP, 6asa JaHHBIX 1 OIlePAllHOHHAS CHCTEMA SIKOOBI
3aMBICITUIIH 3aTOBOP TPpOTUB Hac. Ha aTom MecTe oTcTynuTe Ha3aj v MPU3HANTE, YTO BB
B JIEHICTBUTEJIbHOCTY TIOHSTHUS HE NMeeTe, YTO ceiiuac Tepesi BAMU ITPOUCXOANUT. JTO OC-
BOOOKIAET Iy Th JJIsI CUCTEMAaTUIECKOTO ITOMCKa OIMOOK, KOTOPBIil MbI OITUChIBAEM JIAJIEE.

Ecim noTepAIH OpUEHTAIUIO, HE BIIa/jaiiTe B MMaHUKY, TaK Bbl TOJIbKO YXY/AIIUTE CBO€
MMOJIOKEHUE

Ecan B mponecce mporpaMMUpOBaHUs Y BaC COBEPIIEHHO HUYETO HE MOJTy4aeTcs, He
IbITalTeCh CUITON TPOPBATHCA K 11esn. Kak ToJIbKO B poriecce noucka onmboK Bac 0XBa-
ThIBaeT (hpyCcTpanus, 30CTh UM CKYKa JUGO BbI MOJIA€TECh CYEBEPHBIM UESAM, BbI
OYeHb JIETKO HAaHOCKTE yIiepO GOJIbIINii, 4eM U3HAYAIbHAS IPo0IeMa. TO COCTOSIHUE,
B KOTOPOM BbI CKJIOHHBI CJIy4aiiHO yAanuTh Gasy AaHHBIX AU cOPOCUTH HOYTOYK CO
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cTosa. B HameM mpuMepe PHUCKY MOJBEPTAeTCsI JIUIITh KO/, HO TO XK€ CAMOe IOMYTHEHIe
paccyiika BefieT K TOMY, UTO 3a0JIyANBIITIECS Ty TElIeCTBEHHUKY U3-32 SIPOCTH, KOTOPast
He MO3BOJIIIA UM TOCMOTPETh HAa KapTy, CPBIBAIOTCS B paciieuny. B o6onx ciaydasx
6e300maHast IpobIeMa IIPEBPAILAETC B CEPbE3HYIO.

He Bce Tax 1m10X0 B COCTOSHUY GECTIOMOIIHOCTH: BCE BT B3TJISIIBI U CYKICHUS
0 TIPUYMHAX BO3HUKINEH OITUOKH, CYIIECTBOBABIINE PaHee, YyKe OCHOBATEIBHO Pa3OUThI
Ha KyCOUKH. B TaHHBIN MOMEHT BBI HE JIEPIKUTECH 32 TAKOE GOJIBINIOE KOJMYECTBO MPE/-
ybexkIeHnH, Kak OOBIYHO, U MOXKETE — TEOPETUYECKH, €CIIU BbI HE CIIMIIKOM 3aHSIThI
CBOEH 3J710CThI0, — 6oJIee HCKPEHHE BOCTIPUHUMATD TO, YTO JIEHCTBUTETLHO TIPOUCXOIUT
B BaIlleM KOJIe WJIM OKPYJKatolei Bac cpejie. JIoOuTesiM jJkaHpa ysKacoB 3HAKOMA CUTYa-
1151, KOT/IA 3allaYKaHHast KPOBBIO IVIABHAS TEPOUHSI TIOCJIE BCEX MyYEHUI OCTAHABIMBA-
€TCsT U TIPUXOJIUT K BBIBOJLY, UTO €€ MPE/IECTBYIONas cTpaTerusi 6p1a He 0COOEHHO
yCIIeITHON. B TaHHbIIT MOMEHT OHA CTAHOBUTCS IPYTUM YEJIOBEKOM, TEM, KTO HAXOAUT
BBIXOJI U3 CUTYAIIH TaM, T/Ie TIPesk/ie ero He 66110. HecMOoTpst Ha TO 4TO (hUITbMBI y3KacoB
HE CJIMIIKOM TIOJIE3HBI B IOBCETHEBHOCTH, CBOGOIHON OT 30MOMU, B TAHHOM CJTy4ae OHU
[PE/IAraloT HACTOSIIYIO TOMOIIIb: HETHOKHE MHEHUS 1 HEYyMECTHBIE CTPATETUY MEIIAIOT
HaM PACHO3HATh B HOBBIX CUTYAIIUIX TO, YTO MOXKET IIOMOYb.

Hauatb pazbuparbcst B TSKEIIOM CUTYAIIMHI 1 HE BCTPETUTD €€ HU YUCTBIM HACUITNEM
(<41 ceityac npocTo Oyay A0JOUTH 9TOT KOJ, II0OKA OH He 3apaboTaeT, XOTh BCIO HOYb!» ),
HU MaHeBpaMu yKJIoHeHus («YTo mpoucxoaut ¢ aTuM “TButrepom”?») Tsixxeno. Munam-
MYM JII0ZIell OXOTHO NMPHU3HAIOT, YTO OHH, BO3MOKHO, COBCEM HE TAK KOMIIETEHTHBI, KaK
3TO BBITJIIIUT Ha poTorpaduu B UX pe3ioMe. MeHee ONBITHBIE TPOTPAMMIICTHI 371€Ch
CHOBA B BBITOIHOM TIOJIO)KEHUU: BB He JIOJKHBI 0OMAHBIBATh HU ceOs1, HU MUP, TOBOPS,
YTO y Bac BCe Mojl KOHTPosieM. BBl MozkeTe pacciabuThes ¥ ¢ MBICIIBIO: «ITO TIPOTPaM-
MUDPOBaHIE, COBCEM HE TaK IIPOCTO!» — IMPUHSATH CBOIO PACTEPSIHHOCTb.

CucreMaTMyeCcKM NOMCK ownbok

MHorue He IOHUMAIOT, YTO YXOZ 32 MOTOLIUKJIOM — a0COJIIOTHO palliOHAIbHbIIA
rpoitecc. OHU IYMAIOT, 3TO YTO-TO BPOJI€ CHOPOBKU UJIM UTO y KOTO-TO «PYKHU
HIPUCIIOCOO/IEHDI K MAIIMHAMY. ITO BEPHO, HO CHOPOBKA [I0YTH [IOJHOCTHIO CO-
CTOUT M3 JIOTUYECKOIO IIOAX0/a, U GOJIBIINHCTBO IIPOOJIEeM BOSHUKAIOT M3-3a
«KOPOTKOTO 3aMbIKAHUS MEXK/y HAYIITHUKAMU», KAK TOBOPSIT CTaPble PAIHOJIIO-
6uTesn, — HeCIIOCOOHOCTH IIPABUIBHO UCIIOJIb30BATh CBOIO FOJIOBY. MOTOLIMKII
[TOJIHOCTBIO TIOIYMHSAETCS 3aKOHaM JIOTUKU. [109TOMy HY»KHO, TaK CKa3aTh, CIaTh
DK3aMeH Ha 37IPaBblil CMbIC/L, YTOObI HAYYUTHCS YXAKUBATD 32 MOTOLIMKJIOM.

Pobepm M. [lupcue. [lzen u uckyccmeo yxooa 3a mMomouyuriom

HenayuHbiii ToMCK OMMOGOK B OCHOBHOM COCTOHT 3 MOIBITOK HA00YM 4TO-HUOY/Ib U3-
MEHUTH U TIOIPOOOBATH, He 3apaboTaeT Jik ceityac. B TojioBe mporpaMMuCTa Py 9TOM
KPYTUTCST HEYTO Bpojie: «Pe3ymbTaT Kakoli-TO CIAMIIKOM MajleHbKUH, CTOXKHAs MITyKa
ATO WCUYUCJEHUE TTPOIEHTOB. MOKeT, CTOUT BCe-TaKu B KOHIle YMHOKUTH Ha cTo? [la,
TaK Jiydiie. Y pa, pabouwnii 1eHb 3aKoHunIICs !>

[TepenuchiBaTh KO/l HA OCHOBE TIPOCTBIX MPEIIOJIOKEHIH PETKO OKa3bIBAETCS XOPO-
1reit ugeeil. Bo-TiepBhIX, TIPU 5TOM BbI, BEPOSTHO, JIOIIyCKaeTe HOBbIe ommOKu. Ilmoxue
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MPOTPAMMHUCTBI MOTYT CPasy e YSICHUTD, YTO Ha OJIHY UCTIPABIECHHYIO OIMHOKY 0Ty CKa-
0T OJIHY-/[BE HOBBIX. Eciii m3MeHeHue Kojia TPOUCXOMUT Ha Gasze 0OBIYHOTO TPE/IIIOJI0-
JKEeHUsI, BLICOKA BEPOSITHOCTh TOTO, YTO ATO IPEATNIOI0KEHNE JIOKHO 1 BbI JIUIIb BCTPAU-
BaeTe B KOJ[ HOBBIE ONMIMOKHM, He Pelas MCXOAHYIo pobieMy. B takom cirydae Bbi
JleJlaeTe He [[Ba IIara BIlepe/l ¥ OINH HA3a/l, a JIUIIIb IIar Ha3a/l.

Bo-BTOpHIX, HA/IEKHO UCIPABUTH OMIMOKY MOKHO JIMIIb TOT/A, KOT/IA HalifieHa ee
npudnHa. ToT, KTO TEPIeJUBO KOBBIPSAETCS B KOJIE 1 MPOOYET M3MEHEHUSsT, BEPOSITHO,
KOT/Ia-HUOY b yCTpaHuT omnbKy. Ha TaHHBII MOMEHT OH Jlaske ee IeHCTBUTETBHO YCTpa-
Hu1. boJsiee BeposSTHO, OJJHAKO, YTO OH MPOCTO YCTPAHUI CUMITOMBI UJIH TIEPEMECTIIT
omubKy B Apyroe Mecto. Yepes mapy He/le b W MECATIEB cTapast OIHOKa BCILIBIBACT
CHOBA B HOBOM BU/I€, ¥ TIONCK HAUMHAETCSI CHAYAJIA.

ITorck omuboK — XOpOoIIHii criocod TPEHUPOBaTh HayYHbIN oaxo. [lepBbiii mar —
TouHble HabmoaeHus. Uto TaM Boobire mporcxoaut? YUTo sBisieTcst OmmOKON 1 4To, o6~
CTBEHHO, JIOJKHO ObLI0 GBI ipon30iTH? TIpy KaKuX yCIOBUSX TOSBISIETCST OMMOKA?
Ha a7oii cTajuy BbI BOCTIPUHSIIN U OTIPEAEIIIN TipobieMy. BTopoii mar npeamnonaraet
MOCTPOEHYE TUTIOTE3BI TOTO, KaK JIAHHAS OIMMOKA MOSIBJISETCS. A Ha TPEThEM IITare TeCTUPY-
eTe 9Ty TUIOTEe3Y, MCIPABJISIS IPEATIOIATAeMbIiT HETIPABUIIbHBII YIACTOK KOJA ¥ TIPOBEPSIST
€ro0 B YCJIOBUSIX, TIPU KOTOPBIX MOSABJIANACH oliOKa. [Tocsie aToro inbo ommubka ycTpaHeHa,
J6O BbI CHOBA HAYMHAETE CO BTOPOTO Iara U BBICTPAUBAETE HOBYIO rutioTesy. [Ipu sTom
HUMEHHO 3a0bIBYMBBIM U HEOITBITHBIM MOJIE3HO BECTH TPOTOKOJT OTJIA/IKH, 3aMTUCHIBAs BCE,
YTO OHM celfuac iesiatoT. Ecu ske BbI ITbITaeTeCh 3aIIOMHUTD BCE, He BeIs 3aITUCH, YIKe Yyepes
M0JIYaca y Bac MOSIBUTCST HABSI3UMBOE TIOI03PEHNE, UTO BbI, KaK 3a6TyIUBIITHIACST, XOUTE TIO
KpyTY U TIpoGyeTe B TOYHOCTH TO K€ CaMOE, 4TO MPOOOBAIH B CAMOM HAYAJIe.

Bcerza HerpusiTHO, KOTZIa HUYETO He 3aMChIBAEIIIb, & TIOTOM, HAIIPUMED, ye3sKa-
ellb Ha HeJIENIO B OTIycK. Bossparaenbes u gymaenib: « 1o xe TyT, cobeTBeH-
HO TOBOPsL, HY>KHO JeJ1aTh? Ara, He paboTaer, rae e ommOka?» Bee 510 To1bK0o
JUISL TOTO, YTOOBI 1EJIbIH IEHb UCKATh OIMMOKY U MOTOM NPUHTH K BBIBOJLY, YTO
3TO OBLIIO UIMEHHO TO, UTO ThI JIEJIATI BECH JIEHB [TEPE]] OTIIYCKOM, 2 IMEHHO: IeJTbIIA
JeHb UCKAJI OIIKOKY, HAIIEJ €€, HO He 3aIKCAL, YTO JKe OBLIO OMIMOKOM.

Bo Bcem, 4TO He KacaeTcs KOMIIBIOTEpa, s Befy ces Tak ke, y MeHs ¢ co00i
Bcerga ectb 6mokHOT. OG0 BCeM, YTO KaK-TO IOAXOAUT IO OIIPEAETICHHE Pe-
KyPCHH, WU TpaHC(HOPMAIK KOOPAUHAT B KOOPAMHATHON CUCTEME, UJIN 110~
JOOHOM, 51 JIEACTBUTEJIHO OT PYKH JieJialo anucu. JIunbo 10, Torga B 60JIbIIIH-
cTBe cirydaes Bee paboraer, 6o, eciu He paboTaer, moce.

Kopuenus Tpasuuyex, paspabomuux 110 u asmop

Ha6nwoaeHue

Ha6]IIO,ZIeHI/Ie, BO3MOJKHO, SBJIAETCA OAHUM N3 CaMbIX HEJOOIIEHEHHBIX HaY4YHbBIX METO-
Z10B, B€Ib IIPOCTO HOHa6]IIO,ZIaTb — 9TO 4YTO, HAaCTOJIbKO cyaoxHo? Ha camoM ke JieJie Ha
Ha6JIIOI[eHI/IH HaKJIaJ[bIBAIOT YETKUI OTIIEUATOK HAIIII OJKUTaHWs, a HE YIUTbIBATb OKU-
JJaHHA MOJKET OKa3aTbCA CJIOKHOM SaI[a‘Ieﬁ, TaK KaK IIpn Ha6]IIOlIeHI/II/I MBI Oecco3HaTe b
HO (l)OpMI/IpyeM THUIIOTE3bl YBU/IEHHOTO. B GosnpmuncTBe CJIy4a€B 9TO IIOJIE3HO, TaK KaK
n3-3a HpOCTOfI Oll€YaTKH BaM HE HY’KHO CUIETDH I1I0JI9acCa 1 CMOTPETb Ha KO/l KaK 6apaH
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Ha HOBbI€ BOPOTa, HO IIPU ITONCKE CJIOKHBIX o1MOOK 9Ta CBSI3b Ha6]IIOI[eHI/IH 1 IIOMCKa
IIpUYrH HOpOIjI MOJKET CTaTb IPEIIATCTBUEM.
Oruer 06 ommnbKax B 6paysepe Opera ABJIACTCA B JaHHOM IlJIaHE€ ITOKa3aTE/JIbHbIM

(puc. 12.1).

Opera bug report wizard

All bug reports must be written in English. The bug report wizard should only be used
for reporting bugs, and not for support. For support related queries please visit the

help pages.

If your bug is being discussed in the Opera community forums, a report has probably
already been filed. Additional reports will then serve no purpose, as they will simply
be marked as duplicates.

Bug description

What kind of problem is this? *

Other problem

Where is the problem?

Not sure/Other

Brief summary of the problem encountered: *
What URL triggers this bug, if any?

Describe in 3 steps or more how to reproduce this bug: *

1.
2.
3.

When following the steps described above:

1. What do you expect to happen? *

2. What actually happens? *

Optionally, provide an email address where we can contact you:

Puc. 12.1. Mpumep dopmbl gna coobueHna ob owmnbkax, Opera
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O O mpobieme Kakoro poja uiaet peub? ( BeiHyskaeHHast ocTaHOBKa, Tpobert B Gezomac-
HOCTH...)

O Kparkoe onmcannie (offHa CTPOKA).

O Kakwue BHenHMe ycaoBust (B JAHHOM CJIydae Kakue ajpeca BeO-CTPaHUI[) BbI3bIBAIOT
npobiemy?

O Kpartkoe MoTraroBoe OMucanue TOro, Kak MO;KHO BOCIIPOU3BECTH TPOOJIeMy (TpH miara).

O Kaxoii pesynbTaT BB OKHIATN?

O YTo mpousomnLIo Ha cCaMoM fiesie?

¥ Bac HeT HEOOXOUMOCTH BCET/IA MOAXOUTH K STOMY TaK GIOPOKPATUYECKHU, HO BHA-
yaJie Gy/IeT MOJIE3HO PaclieyaTarh TaHHBIH CIIMCOK U TIOJIOKUTD BO3JIE KIaBUATYPHL. Ecu
oThIIeTe OMMOKY — 3aMoNHITE €ro. Bo3MOKHO, yike Ha JAaHHOM Iare Wiv Koraa Gyie-
Te MPOCMATPHUBATH 3AICH TI03Ke, BaM GPOCUTCS B IJ1a3a, 4To OMMOKa ellle HeI0CTaTOu-
HO 4eTKo orucana. [ToTparbTe BpeMst Ha T, 4TOOHI ellle Pa3 MPOCMOTPETh OMUCAHYE.

Kpome Toro, 6yzieT mosie3Ho 3aBeCTH ¢ KPako MPOTOKOJIA OTAAIKN Tpady s HElpH-
BBIYHBIX SBJIEHUH, B KOTOPYIO GY/IETE 3aIUCHIBATH TO, YTO COBEPIIEHHO HE 3aBUCHT OT TIpe-
cJIelyeMoit BaMu OmMOKH, HO IPOMCXO/UT HE TaK, KaK BCET/IA, OT «CEPBEP PearupyeT MeJl-
JIEHHEE, YeM OOBIUHO» JI0 «BCET/Ia, KOT/IA s 3aITyCKAI0 POTPAMMY, B 3[aHUU BKJIIOYAETCSI
MOKapHast CUTHAJIM3AIMsT>. B KOHIle CHOBa 1 CHOBa GY/IET BBISICHAThLCSL, YTO 9TH HaGII0/e-
HYst GBIIM COBCEM He TAK YK He CBSI3aHbI € TEKyIIeil mpoGreMoii, Kak BbI CHAYAA Ty MAJIH.

JPEG-mapcep, KoTopbiii paboTasl i KaMepbl OXPaHbl, BCeria IpeKpamia pa-
60Ty, Korja K ABepu (bUPMbI IOAXO/MII TeHepalbHbIi qupekTop. OnmbKa 1mo-
sropsiack B 100 % ciydaes. bes mytok. [Iist Beex, KTO He Tak y:K MHOTO 3HAeT
o cxxatuu gannbix B JPEG: kaprunka pasdrBaeTcss Ha 4TO-TO BPOJE MaTPUIIbL,
COCTABJIEHHO 13 MAJIEHbKIX OJIOKOB, KOTOPbIE KOIUPYIOTCS C TIOMOIIBIO MArHH,
u 1. 1. [Tapcep Kak/plii pa3 1aBUIICS, KOT/IA TIPUXOIVIL TUPEKTOP, TIOTOMY UTO TOT
BCET/Ia IPUXOINJ B KJIETYATO pyOaliike, KOTOpast IPUBOINIIA K BOSHUKHOBEHUIO
KaKOro-To 0COGEHHOTO CJIydasi M3 KOHTPACTa ¥ IPAHUIL OJIOKOB.

stackoverflow.com/questions/169773/
whats-the-toughest-bug-you-ever-found-and-fixed

Yewm Gosibliie JaHHBIX BbI cOOEPETE Ha IAHHOM MIare, TeM Jiydiie. McnonbayiiTe Takke
pasnuunble (hOPMBI TIPEICTABICHIS TAHHBIX, KAaKHe TOJIbKO BO3MOKHO. [ noTesa, KOTo-
past HUKOT/Ia He pUIIa Obl BAM B TOJIOBY, €CJIM Obl BBl CMOTPEJIN HA JaHHbBIE B BUJIE
TEKCTa, MOXKET Cpasy ske OPOCHUTHCS B I1a3a MPU UX TPaUIECKOM MPE/ICTABIEHU.

YT10o ycnoxxHsieT HabnroaeHune

Ha6JIIOZ[eHI/Iﬂ CTPEMATCA CTAaTh THIIOTE€E3aMU

ITO OTHIOAD HE TaK JIETKO — IPOTOKOIMPOBATH TOIBKO TO, YTO AEHCTBUTENBHO BU/HIIIb.
HetpenupoBaHnbiii HabII0AaTeNIb BUANT MYKIUHY, GEryILIero 3a aBTo0ycoM, a B 1eACTBU-
TEJBHOCTU 9TOT MY’KUYMHA IIPOCTO OEKUT B TOM K€ HAIIPABJIEHHH, YTO U CAYYailHO IIPO-
€3KaIoIUiT MEMO aBTOOYC. AGCOIIOTHO CBOOOJHOE OT TUIIOTe3 HAOIIOAEHNE HEBO3MOKHO,
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HE 6lebTe CJIMIIIKOM CTPOTH K cebe. Kamaoe Ha6]IIOI[eHI/Ie CBA3aHO C KaKUMU-TO IIPEAIIO-
JIOJKEHUAMMU, B HaIllIEM IIPUMEPE BMECTO MYJKUMHDBI p€4b MOI'JIa UTHU O JKEHIITNHE, NHO-
TUVIAaHETSAHUHE NI CUMYJIATINNA MaTPUIIbL. OHako 3a11ch 1 HOBLIHGI';IIHaSI €€ OIICHKa MOI'yT
IIPpUBECTU K HOBOﬁ, HE HpellHOJIaI‘aBHIeﬁCH PpaHee TUIIOTE3€ UJIN K€ IIEPECUYECPKHYTD €€.

N36upareibHOe BOCOPUSATHE

B koHIle 11oMcKa omnOKN 4acTo BISICHAETCS, YTO, COOCTBEHHO TOBOPS, C CAMOrO Ha-
YaJjia BOKPYT Bac HaXOIUJIOCh MHOKECTBO OTPOMHBIX YKa3aTeJbHBIX 3HAKOB C HA/IITH-
camu <K ommbxke, moxaiyiicTa, BOT crofal». U Tak He TOJIBKO B IPOrPaMMUPOBAHIH.
B aToMm BUHOBAT B OCHOBHOM (DeHOMEH CJIEMTOTHI HEBHUMAHUSI, KOTOPBIH JIydIlle BCETO
00BbACHUTD HA NIPUMEPE KJACCUYECKOTO IKCIEPUMEHTA C TOPUILION, IIPOBEAEHHOTO
B 1990-e rozpr. VcbITyeMbIM OKa3bIBaIl KOPOTKOE BUIEO C 3aIIKChI0 6acKkeTOONbHOI
WUTPBI U IIPOCUJIM UX IIOCYUTATHh KOJMYECTBO Hepeaay. [IpumMepHo 1ojioBrHA 3puTeiei
M3-32 KOHIIEHTPAI[UU Ha MsTde He 3aMevalia, YTO B Cepe/InHe BUJIEO Yepes MIOIMIAIKY
MIPOXO/IUJI YEJIOBEK B KOCTIOME TOPUJIITBL. B mpoiiecce oTJIajiku KOJTUYECTBY Tepeay
COOTBETCTBYET TOUCK OTIPE/IeJIEHHBIX CUMIITOMOB, KOTOPbIE, KaK Mbl IIPEJIIIOJIaraem,
YKasbIBAOT MyTh K ommubke. [Ipyrue npobiemsl, Takue ske GoJIbIIne U BOJI0CaThIe, KaK
TOPUJIJIA, MOTYT IIPY 3TOM ITPOCKOJIB3HYTh Yepe3 9KpaH He3aMeUeHHBIMU.

KoruutusHsbIii AUCCOHAHC

JKenanue ycTpaHUTh OMIMOKY B HATIMCAHHOM BaMU KOJIE SIBJISIETCST JIUIITh OJIHMM M3 MHOTHX,
KOTOpBIE HAIll MO3T JIOJKEH B3BENTNBATh, COOTHOCS APYT € pyroM. B uncie mpodero oHo
KOHKYPHUPYET C JKeJIAHUSIME CUUTATh ceOsl TPaBbIM, HUKOT/[A He COBEPIIATH OMINGOK, TIPOU3-
BOJIUTH Ha JIPYTHUX JIFOJIE BIIeYaT/ICHIE YMHOTO YeIoBeKa U He GBbITh BBIHYKICHHBIM CJIHIII-
KOM CHJIBHO 00lyMBIBaTh UTO-J1100. ECIIM 0IHO 13 9THX JKeTaHuii OepeT BepX, TO Halll MO3T
MPUKJIQJIIBAET SHAYUTEIbHBIE YCHIIIHST, YTOOBI yOPATh BCE YKa3aHUs Ha OIIHOKY UJIN ee TIPH-
YUHBI U3 HAIIIETO BOCTIPUATHS. Eciii mosioskeHne /1esT IO3BOJISIeT HaM Ka3aThCsl XOPOITUMU
MPOrPAMMUCTAMH, MbI GJIaroapHoO TIPUHUMaEM ero yeiyry. Ecim ske (pakThl MpUBOAAT HAC
K 3aKJIIOUEHUIO, YTO MBI YTO-TO C/IEJIAJIN HETIPABIJIbHO, MBI CMOTPHM B JIPYTYIO CTOPOHY.

B cBsa3u ¢ atum npakTryeckuii coBeT oT Yapspsa JlapBuna: «B TeueHre MHOTHX JieT
1 CJIEZIOBAJI 30JI0TOMY TIPABIITY, 8 IMEHHO: KOT/IA s CTAJIKUBAJICS C OIyOJUKOBAHHBIMU
(bakToM, HabTIOICHUEM WJIH K€, KOTOpbIE IIPOTUBOPEUNII MOMM OCHOBHBIM PE3yJIb-
TaTaMm, s He3aMeIJTUTETbHO 3aMTMChIBAJ 9TO: OTTBITHBIM Iy TEM S BBISICHUJI, UTO Takne (hak-
TBI U WJIEH TOPA3JIO0 JIerde YCKOJIb3atoT U3 TaMSITH, YeM OJIaromnpusiTHbie». V1 B 9TOM BaM
MOMOZKET TIPOTOKOJI OTJIAKH, & ellle Jiydlie — OOIIUi TPOTOKOJ K KO/, B KOTOPBIN BbI
3aHOCUTE BCe HEOOBbIYHBIE BEIIH, [IePej TeM KaK OTJajKa BOOOIIE OKa3biBAeTCs HE0OOX0-
JMOit. BopoTtbes ¢ TeM, 4To onmbka ocTaeTcs He3aMe4eHHOM, TaK KaK Bbl CMOTPUTE Ha
KO/ ¢ GOJIBIIIETO PACCTOSIHMUSL, [IOMOTAEeT TaKKe METO/I yTeHKa (cM. TiraBy 13).

AHanus 1 nocTpoeHue runortes

EcJti BbI BBIIEAJIN U IO BO3MOKHOCTH 3aIIUCAJIH TPOOJIEMY, CITEYIOIINM IIIATOM CTAHET
MOCTPOEHHE THIIOTE3, KOTOPBIE MOTJTU OBl 00BSICHUTD OMIUOKY. DTO MOKET OBITH COBEPIIIEH-
HO GaHATBHBIM: « XM-M, JIajKe €CJIH OMIMOKa ¢ 3TON (DYHKI[UHU, TO BXOTHOE 3HAYECHUE JIOJIK-
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HO GBITH TAKUM U TOJTBKO BBIXOHOE 3HaueHue HenpaBuibHo. Ho ecim ommbka do Hee, T0
1 BXOZIHOE 3HaUeHue yoxe Jpyroe. VITak, IpoBEPUTD ellle pa3 BXOHbIE U BLIXO/HbIE 3HAYe-
HUsT». Y BAC yIKe €CTh JIBE KOHKYPUPYIOIIHE THIIOTE3bI 1 TECT, YTOOBI BBIOPATH O/[HY U3 HUIX.

Crpoiite 1 IpoBepsiTe IMIIOTE3bI OJHY 32 IPYTOH, asKe eCJIM BaM X04eTcd c/leJlaTh
JIBE BEIIK cpasy: Tak Oy/eT GbICTpee U 'y BaC BCE PaBHO YiKe Hy)KHAst CTPOKA Tiepe]] ria-
3aMu. JTO JIOBOJIBHO CJIOKHO — BBECTU B KOJl OJTHO U3MEHEHUE U He CO3/1aThb HOBBIX
npo6siem. Eciiu ske BbI M3MeEHsIeTe HECKOJIBKO MECT 3a OJIUH Pas, TO OYEHb JIETKO CO371a-
eTe COBEPIIEHHO HOBYIO TPOGJIEMY, TOCTE/ICTBUS KOTOPOH TTOX0KN Ha HU3HAYAIBHYTO
omu6Ky. [Ipu 5TOM HOBast U cTapast OIMMOKY JasKe He IOJDKHBI OBITH 0COOEHHO TOXOKN —
HEOITBITHBIE TPOTPAMMUCTBI TaK OBICTPO 3a6BIBAIOT, KAKYIO TPOOJIEMY OHU, COOCTBEHHO,
XOTEJIH YCTPAHUTh, YTO OXOTHO J[yMAIOT, YTO COBEPIIEHHO JIPyTast, HOBast ONMOKa 1 Obiia
CTapoi. ITO KOHEI Hay4YHOTO METO/Ia M Ha4aJlo COBEPIIEHHO HOBOM 3a1lyTaHHON CUTya-
VX BBI TIPOCMOTPEJTH OITUOKY, 2 MOKET, BBI €€ YK€ YCTPAHUIIN, HO BMECTO Hee BITUCAIIH
APYTYIO C HOBBIMU MOCJECTBUSIMU WJIH K€ BbI BCE-TAKHU HE HAIIIN CTAPYIO OIHOKY
U B JIOTIOJIHEHUE BHeCIM HOBYI0? Topasyio GoJiee 3aTpaTHoO 110 criaM, HO GoJiee 4eTKO
1 B UTOre€ 9KOHOMHO 10 BpEMEHHU ITPOBO/IUTD OTJIA/IKY MAJIEHbKUMU IIAKKaMU U 110CJIe
KasK/IOT'0 11ara IIpoBepsTh Pe3yJIbTar.

Ecau BaM B roJjioBy IPUXOJIUT IMIIOTE3a, B TO BpeMs Kak Bbl IIpoBepseTe IpYryio,
3aIUIIUTE HOBYIO HJIEIO M OTJIOKUTE OJIOKHOT B cTOpoHy. [IpoBepbTe 110 KOHIA TEKY-
IIY10 UJIEI0, TPEXKIE YeM TIOCBITUTE cebst birectsmieii HoBoil. Ecin omubka mostBistet-
cs B OIIpe/leJIEHHBIX MacCUBaX JIAHHBIX, 3AlIUIIUTE 3TU MACCUBBI U APOYKY JPYTUX,
B KOTOPBIX OIMUGKA HE MOSBISIETCS, B KAYECTBE TECTOBBIX.

YTO yCNno)XXHAEeT NOCTPpoeHMue rmnortes

IpenyGesxaenus

MBI CKJIOHHBI K TOMY, 4TOOBI OGBUHSTH B HAIIUX OMMOKaxX Apyrux (JIojei, mpeiMeTsl
nsm mporpammbl). Eciii BBl Kak TPOTPaMMHUCT ysKe OJTHAK/Ibl HAIIIA B OTIPEIeIEHHOM
MojLyJie OmOKY, B OyylieM O4eHb CKOPO HAYHETE€ BUHUTD 3TOT MOJYJIb, €CJIA YTO-TO
MOUIET He TaK. DTO UMEET OTIPEIETEHHBII CMBICJI, TIOCKOJBKY OIMUOKY, KAK TOBOPHUT
OIIBIT, HE MOSIBJISIOTCS [TOOJIMHOYKE, HO 3TO IIOJITOJIKHET BaC K IIOCHENTHBIM 3aKJII0UeHU-
siM. MbI CKJIOHHBI BUZIETh ONIMOKY B TOM MOJLYJIE M HE BBICTPAUBAEM HUKAKUX aJlbTEP-
HATUBHBIX THIIOTE3, KOTOPbIE, HATIPUMED, MOTJIN ObI CKA3aTh HaM, YTO B [IOJ03PUTETHHOM
MOJLyJie OIUOKA JIUIID TPOSIBJISIETCST, HO HA CAMOM JIEJIE €€ TPUUYMHA B IPYTOM.

T'unoressl CTPeEMSTCS CTaTh YO€ K IeHHAMU

Omnucannbliii B riase 11 paspbiB MesKAY ABYMS yOEXKIEHUAMU — IJIOAOTBOPHOE COCTOSI-
uue. Ho B HeM Kpaiitie HEYIOTHO U BEJIUKO MCKYIIIeHUEe KAaK MOXKHO CKOpee CHOBA Bep-
HYTBCSI HA KQJKYIIYIOCSI TBEPJIOH 0UBY HOBOTO yoeskaetusi. COOTBETCTBYET Ji JTAHHOE
yTBepxKAeHne HabMI0aeMbIM (DaKTaM, 4acTo SIBJISIETCA BTOPOCTENIEHHBIM. [UIIOTE3bI
Hey0OHBI I/ HAIIETO CO3HAHUS, ¥ OHU TAWHO CTAHOBATCS YOEKIAECHUSAMM, €CIU Mbl
AKTUBHO HE PENSATCTBYeM UM B 9ToM. OCO3HATH JAHHYIO TEHIEHIIUIO [I0JIE3HO HE TOJIb-
Ko jist otanku 11O, HO 1 /7ist TOTO, YTOOBI IPABUILHO OPUEHTUPOBATHCS B MOJTUTHYE-
CKUX TeMaX, HA MECTHOCTH U B YEJIOBEYECKIX OTHOIIEHUSIX.
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NMpoBepka runortes

Harr 3abryauBInniicst myTemnieCTBEHHIK M3 HAaYaja TJIaBbl TOKE CTPOUT TUIOTE3BI
0 CBOEM MECTOTIOJIOKEHNU 1 TPOBEPsIeT UX B PeaIbHOCTH, KOT/Ia UIIIeT Ha KapTe Kakue-
TO OPUEHTUPBI UJIH, HATIPUMED, UJET BJOJIb TPEOHSI TOPBI, YTOOBI CPABHUTD OUEPTAHIIST
CIIeYIONIEil TOTMHBI ¢ KapTol. Ecii OH 0COGEHHO TEPIIEJUB U/ MU OIBITEH, OH TaK-
’Ke CMOTPUT B [[PyTOM HallpaBJeHUH, 3 UMEHHO CJIeJUT, COOTBETCTBYET JIU JTaHHBIN
gauamadT 0603HaYEHHOMY Ha KapTe. DTO 0Caa0JIsieT HCKYIIEHNEe MOCYUTATH CMYTHO
MTOX0KYI0 MECTHOCTh cKOMOM. IIpu oTsazike Bce TOYHO Tak Ke: ITPOBEpPKa TUIOTe3
MIPOUCXOUT B MPOIlecce CPaBHEHUS PA3JIUYHBIX BEPCUI ITPOTPAMMEBI C KeJlaeMbIM
pe3yJabTaTOM.

CHauaJia IpoBepbTe By TpyObIe MTPEATION0KEHIS O TOM, TJI€ TOSBJISIETCS OMN0-
ka. TOJIBKO KOT/[a YCTAHOBUIIU «20€», BBl JIOJIKHBI IEPEXOUTD K «nouemy». Eciu
KaKasi-TO (QYHKITUS TTOy4aeT ellle TIPaBUIbHbIE 3HAYEHNS, HO BBIZIAET JIOXKHBIE PE3YJIb-
TAThI, TO 3T UJIK [pyTast GYHKIIKSL, HA KOTOPYIO CChLIAETCS JaHHast, ommOovHbL. B Ta-
KOM CJIy4ae TOIbITaliTeCh OTPAHUIUTD 001acTh GYHKIUU, B KOTOPOU MOSIBJSIETCSI
omubKa, B 3aBUCHMOCTH OT IPEAIIOUTEHNHN € TIOMOTIbI0 KOMAH/IbI print WK XKy PHAIOB
(cm. raaBy 13). BeimosiHuTe pazbuBKy Ha OJIOKU: TIPOMUCHIBAIITE KOMAH/Y B BUJIE IUK-
JIa, onteparopa if/else myu BbI30Ba (byHKuI/H/I nepes KaxkJbIM 6JI0KOM KOJ1a U elle OlHy
KOMaH/Iy — 1ocJjie Hero. B HanGoJiee ¢:kaTOM BUJie 9TO BBITJISIIUT TaK:

function do_something() {
print "i was here 1";
if (foo == bar) {

print "i was here 2";
} else {

print "i was here 3";
}
print "i was here 4";

return something;
print "look, i was even here 5";

}

Ecs BBI BIIETIIIN OJIOK ¢ ONTHOKOM, TO MOKeTe HauaTh (DOPMYITUPOBATH U TTPOBE-
PATH TUIIOTE3bI HA TIPEAMET TIPUYUH OMIMOKU: «Ara, MOKET OBbITh, IIMKJI TPOBOIUTCS
CJTATIIKOM YacCToO, 3a/[a[UM-Ka MBI 7Sl IPOOBI CYETUUK> .

BriosiHE BO3MOXKHO, 9TO BaM NIPHUAETCS HATTMCATh TECTOBBINA KO UJIN CO3/IaTh Te-
CTOBBIE JaHHbIE, YTOOBI TPOBEPUTD PaspaboTaHHbBIE TUITOTE3bI. [IpH MPOCTHIX ONI6-
Kax, KOTOPbIE BEAYT K BBIHYKACHHOMY ITPEKPAIICHUIO0 pabOThI TPOTPAMMBbI, TECTOBBII
KOJI ¥ laHHBbIe HE OYEHb BaKHBI, IIOCKOJIbKY KapTHHA OMMMOKK U Tak moHsaTHa. Ha-
MIPOTHUB, €CJIN BBI MMUATIETE TPOTPAMMY JIsT OIIEHKH OOJBIINX 00hEMOB JIaHHBIX — Ha-
MPUMED, B HAYUHBIX IIEJsIX, — Y BAC YaCTO BO3HUKAIOT MPOOIEMbl HELOCTATOUHON
MPO3PAYHOCTH 33/[aUW U /MU HeXBaTKU BpeMeHu. Eciin Bam, Hanmpumep, HYKHO 00-
pabaThIBaTh HEPAPXUUECKIE CTPYKTYPHI JaHHBIX ¢ HECKOJBKUMU CJIOSIMU UJIU €CJIU
00beM JTAHHBIX HACTOJIBKO GOJBIION, YTO TPOBEPKA AJTUTCS HECKOJIBKO MUHYT, BbI HE
3psI TOTpPaTUTE BPEMS, €CJIN CIIEeNNAIbHO CO3/[aZINTe MaJeHbKUN YITPOIEHHBIN Mac-
CHB JJaHHBIX.
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Y10 YyCNno)XXHAET NpoBepKy runortes

CKJIOHHOCTD K TOATBEP KIEHHIO CBOEI TOYKU 3PEHHUS

Kax BeisicHu1 B ony6imkosaHHoM B 1960 oy sxcriepuMeHTe aHIIMACKUI TICHXO0JIOT
[Turep Karkapt BacoH, 11011 CKJIOHHBI K TOMY, 4TOObI IIOATBEPKAATH CBOM IPEIIIOIO0-
JKEHISI, 1 130eraroT COMHEHUIT 110 UX MMOBO/Y. DTO ABJIeHIe GblJIO HA3BAHO MO-aHTJIMHCKU
confirmation bias, nu MOKCK MOATBEPKAECHUS. Y YaCTHUKK €r0 9KCIePUMEHTa MOJIy-
YaJu 110CJIe0BATEIbHOCTD U3 TpexX yncels: 2, 4, 6. 1Ix 3amadeil ObLI0 NOHATD, KaKas 3a-
KOHOMEPHOCTb JIEKUT B OCHOBE IAaHHOTI'O YK CJIOBOTO psijia. KpomMe TOTo, OHM ITOKa3bIBaIn
DKCIIEPUMEHTATOPY COOCTBEHHBIE TPU YMCJIA U [TOJYYaJd 3aMeYaHre O TOM, COOTBET-
CTBYIOT OHM 3aKOHOMEPHOCTH Mu HeT. Ecii 6Bl 9TOTO He HaGJII04aI0Ch, YYaCTHUKY
JOJIKHBI ObLIM ObI TIOCTYIIUTD CJIEAYIONIMM 00pa3oM.

1. HOCMOTpeTb Ha ITOCJ/IeI0BATEJIbHOCTD YMUCEJ U ITIOCTPOUTDH T'MIIOTE3Y O TOM, KaKasd
3aKOHOMEPHOCTDb CKPbIBAETCA 3a Heﬁ, HaIlpUMeED: «BCE€ BpEM:A HpI/I6aBJIHTb JABa».

2. Hanwmcatp Tpu uncIia, yI0BIETBOPSIONINE TAHHO T0C/IeI0BATEIBHOCTH, U TIOKA3aTh
ux akcnepuMenTatopy (npumep Bepudukamumn): <12, 14, 16».

3. Hamucarp Tpu 4ymcia, KOTOpble IPOTUBOPEYAT YCTAHOBIEHHOM 3aKOHOMEPHOCTH,
U TIOKa3aTh UX aKcrepumMenTaTopy (nipumep dambcudukanmuu): <10, 11, 12».

4. Ecnu npumep BepuduKanuu ObLT OTKIOHEH SKCIIEPUMEHTATOPOM UJIH OBLI TPUHAT
npumep banbcuuKanuu, 0TOPOCUTH CTAPYIO TUIIOTE3Y U TOCTPOUTH HOBYIO 3aKO-
HOMEPHOCTbD.

O/HaKo MPaKTUYECKN BCEe YYACTHUKHY mpotryctuin mar 3. [Ipeskae Bcero onn mo-
Ka3bIBaJIN 9KCIIEPUMEHTATOPY TAKHE TOCIE0BATEIbHOCTH U3 TPEX YNCET, KOTOPBIE OTTH-
paJIuch Ha BHIOPAHHYIO UMHU 3aKOHOMEPHOCTD, U JIMIIb OYEHb PEAKO — TOAAIIAECS IS
(hampcudukanmuy nx Mpeanoaokennii. Tak Kak 3aKOHOMEPHOCTD B 3a[IaHUH BHITJISEA
KaK «yBEJIMUMBAOIINECS YHUCIA», A 9TO O3HAYAJIO, UTO TIpeAIoKeHust Trma « 1, 37,948 563»
TOsKe ObLIM OBl IPUHATHI, YYaCTHUKAM 9KCIEPUMEHTa ObLJIO OUeHb CJIOKHO JOUTH 110
MPaBUJIBHOTO pelneHust. [IoMcK MoATBePKACHNS HAINX MPEANOI0KEHNI MOKET OT-
IIyTrHyTb HacC OT yCTaHOBJIeHI/IH KECTKUX KpI/ITepI/IeB, Ha OCHOBaHUUN KOTOprX MbI 6bUII/I
ObI FOTOBBI OTKA3aThCS OT CBOUX YOEKICHUI.

IIpeHeGpeskenne OTPUNATENBHBIME PE3YIbTATAMU

B Hayke cHOBa 1 CHOBa 00CY K 1aeTcst IPoOJIeMa TOTO, YTO HAYIHBIE SKYPHAJIBI CIUIITKOM
OXOTHO TIyOJUKYIOT COOOIIEHUST 00 HCCIEMOBAHUSIX C TTOJOKUTENbHBIMY UJIU 3HAYH-
TeJBHBIMU PE3YJIbTATAMU U CJAUIIKOM PEKO — 06 MCCIIeI0BAaHUX, KOTOPbIE He MPU-
HECJIW HUKAKUX Pe3yJIbTaTOB. JTO TaK Ha3blBaeMasi CKJIOHHOCTb K TIO/ITBEPKICHUIO
HanucaHHoro B mybaukanuu. OHAKO UCCIeI0BAHKE, U3 KOTOPOTO CJIE/YET, UTO CPe/l-
cTBO X He OKa3blBA€T HUKAKOTO BJIUSIHUS HA 00Jie3Hb Y, TaKKe BaJKHO JIJIST HAYKH,
U €CJIM OHO UCUYE3HET HEOMyOJIMKOBAHHBIM B SINIUKE CTOJIA, MCTUHHASI KAPTUHA UCKa-
3uTcs. B oTnazske Bce oueHb noxoske. Eciu 111 TPOBEPKU MIOI03PEHUS BbI ITPOBOJIUTE
TECT U 3TOT TECT HE HAXOAUT OMIUOKY, ECTh J[BE BEPOSITHOCTH: UJIU TECT HE JIEJAET TOTO,
YTO JIOJIKEH, UJIH IIPOTPAMMUCT HE COBCEM MOHSLI, YTO SIBJISIETCST TPOOJIEMOM, U TIPOBO-
JIAT TECT He B TOM MecTe. He3HaunTebHBIN PE3yJIbTaT MOKET OBITh TAKIM K€ TI0JIe3-
HBIM TIPH TIOMCKE MTYTH K yCTPAHEHUIO ONTUOKY, KaK U Ha EPBBIN B3TJIsI/ ropasio boJiee
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HpaBI/I]IbeII?I n OLIHOSHB.‘-IHI)H;'I. ByI[bTe XOpOoIIM yY€HbIM, BHUMATEJIbHO OTHOCUTECH
N K OTpUIlaTCJIbHBIM peE3yJibTaTaM.

HpeHe6pe>KeHne HENoAXOoAAIINMHA OTBETAMH

PeSy]IbTaTbI, KOTOPbIC HE BIIMCbIBAIOTCSA ITOKOPHO B Halli€ IIpe/iICTaBJIEHUE O HPO6H6M€,
MeIIaloT HaM — BpeEM:A OT BpEMEHHN OHM HAC JasKe pa3ApaKaroT. MbI CKJIIOHHBI UTrHOpU-
poOBaTh UX, HO 9TO omnbKa. Kamamﬁ (baKT, KOTOprfI HE COOTHOCUTCA C OKUJTaHUAMU,
IIepe/la€T HaM BasKHO€E COO6HI€HI/IG, a UMMEHHO TO, 4TO 60 MBI HE COBCEM IIpaBUJIbHO
ITOHAJJIHN HpO6JI€My, mbo Y HacC CJIOKNJIOCH COBEPIIEHHO HETIPABUJIBHOE ITPE/CTaBJICHNE
O HeEu.

Matite mpo6seme Bpemst. CMOTpUTE Ha Hee Kak Ha JiecKy Ha pbibasike. [Tpoiizer
COBCEM HEMHOTO BPEMEHH, U BB TIOYYBCTBYETE JIETKOE TO/IepruBanue, HeGob-
II0I CKPOMHBII Pe3yJIbTaT, KOTOPBII Bac POOKO CIIpaIllUBAET, HHTEPECHO JIN
BaM 4TO-1160 B TakoM pojie. [...] Tlokaxute cBoit untepec. [lombiTatitecs cHa-
YaJjIa IIOHATH HOBBII Pe3yJIbTaT He B OTHOIIEHNH Ballei GOJIbLION IIPoOIeMbl,
a paju Hero caMoro. MozkeT ObITh, TpoGJIeMa He Tak YK 1 BeJIUKa, KaK BbI Iy-
Maete. VI MOJKeT ObITh, Pe3yJIbTaT He TAKOU YK U MAJIEHbKUH, KaK BbI [yMaeTe.
Mosket ObITh, 3TO COBCEM HE TOT PE3YJIbTAT, KOTOPBIN BaM HYKEH, HO OTOPOCH-
T€ €T0 TOJHKO TOT/IA, KOT/IA IOJIHOCTHIO YBEPEHbI B 3TOM. Eciiu BbI He Oynere
0TOPACKIBATh €TO CPa3y, TO YACTO CTAHETE 3aMeYaTh, YTO MOOJUZ0CTH Y HETO
€CTb JIPYy3bsl, KOTOpble 0’KM/IAIOT Balleil peakiiuu. V1 cpenn atux apyseii, Bo3-
MO>KHO, UMEHHO Ta UH(OpMaIIKs, KOTOPYIO BbI UIIETE.

Pobepm ITupcue. [lzen u uckyccmeo yxooa 3a MOmoyuriomn

«HayuHblil 110AX0/» — 9TO 3BY4HUT HAMHOTI'O IIPOILIE K HAMHOT'O O0JIee YIIOPSI0YeHHO,
yeM eCcTb Ha caMoM jfiesie. /laxe eciu y Hac eCTh COBEPIIIeHHO KOHKPETHAsI 3aNHTEPECO-
BAaHHOCTb B TOM, YTOOBI HATH OIINOKY B CBOMX MBICJUTENIbHBIX OIIEPAIIAX U B HALIIEM
KOJI€, YaCTO Mbl CAMM CTOUM Y cebs1 Ha IIyTU. DTO He JIUYHBIA U3bsIH — 1 COBEPILEHHO He
OJIH U3 T€X, KOTOPbIE IIPUCYIIHU TOJIbKO HEOIIBITHBIM IIPOIPAMMUCTaM, — a 001ast Ipo-
GJ1eMa BCex 4eI0BEeYECKUX T0J10B. Hu ommmbky, Hu BRIGOP OKOIBHBIX ITyTel IIPU UX yCTpa-
HEHUU He BO3HUKAIOT MPOCTO TaK WU 10 TaynocTu. [Tose3Ho moHsATh, 4TO MPU 3TOM
MPOUCXOIAJIO B Ballleli TOJIOBE.



Otnapka 11:
Hauaun oWn6Ky

A ceituac pacrieuaTali ICXOAHBIN KOJI, 3alIeKH €TO C CBIPOM — I HaJ[eI0Ch, 4TO
TaK Bce c60, KOTOPBIE OCTAIHCD, Oy/IyT YCTPAHEHBL.

Tobuac Dubuzep,/@scholt, Twitter, 7 aszycma 2070 200a

Coob6wyeHuns 06 owmbkax — Hawm Apy3bs

OrjiajiKa 10/IKHa UMETh KaK MOYKHO MeHbIIe 00IIero ¢ IPeAIOI0KEHUIMU, FaJaHueM
1 OTYasTHUEM OT M3MEHEHWS CIy4alHbBIX yacTeil mporpamMMebl. [loaTomy ncmosbp3yiiTe
6a3y naHHBIX, Opaysep, BeO-cepBep U MHBIE OT/EJIbHbBIE YaCTH MPOTPAMMBI, YTOOBI BBI-
BECTH KaK MOKHO G0JIee TOYHbIE COCTOSHIE IIEPEMEHHDBIX U XPOHOJIOTMYECKUNA X0/ BbI-
MOJTHEHUSI TIPOTPAMMBI, TaK KaK ¢ TIOMOIIBIO PE3YJIbTATOB OTJIAJAKU YaCTO MOKHO TIPO-
CJIEIUTD XOJ BBIIIOJHEHUS 10 HOSBIEHUS KaKON-1100 OmMOKK. DTO HAYMHAETCS CO
CBEJIEHHIT, KOTOPBIE BBIIAET BaM KOMITUJISITOP, — COOOIIEH st 00 ONMOKAX U ITPeLyTPesk-
JICHUSL.

Jlaske eciu peaynpeskIeHns] cHaYa a MPOU3BOJIAT BlleUaTIeHIE HAJL0ETUBOTO
[IyMa U KasKyTCsl He TAKUME BRKHBIMH, KaK COO0IIeHUsT 06 ONHOKAX, CIEAYeT CePhes-
HO BOCIPUHUMATD UX M YCTPAHSTh BBI3BIBAMOIINE X MPOGJIEMBI, TaK KaK, BO-TIEPBBIX,
[oCJie MHOTOYaCOBOTO MOKUCKA ONUOKM MOKET BBISICHUTBCS, YTO UMEHHO MpeayIpe-
JKJIeHIEe, KOTOPOE BaM BCE BPEMs Ka3al0Ch HEBAyKHOM MEJI0YbIO, OBLIO KJIIOUOM K OIIN0-
Ke. Bo-BTOPBIX, B MPOTUBHOM CJIydae Bbl IPUBBIKHETE K IPEAYTIPEKICHUSIM U HAUHETE
UX UTHOPUPOBaTh. K ueMy 9T0 BeJeT, BBl MOXKETE 3aMETUTh Ha TIPUMEPE Pa3JIUIHbBIX
HEPaJOCTHBIX COOBITUI Ha aTOMHBIX 9JIEKTPOCTAHIINSIX, TPH 3amycke paker. [Ipemy-
[PEKAEHUS He IPOCThIE NPUAUPKH, JaXKe €CJIM HEOIIBITHBIE IIPOrPAMMUCTBI YACTO UX
TaK HHTEPIPETUPYIOT. Pa3paboTunKu sI3bIKa BKIIIOUIIIN WX B CBOM SI3BIK, 4TOOBI 00PATUTH
BHUMAaHIE Ha HE COBCEM YHCTHIE TIPUEMbI i BOBMOSKHBIE JIOBYIIKH, U HYKHO PU3HATD,
BeCbMa BEPOSTHO, UTO Pa3pabOTYMKU A3bIKA 3HAIOT O A3bIKe OoJiblie, 4eM Mbl. I1oaTo-
MY TPeAYTIPEKACHUS — 9TO TPEJIOKEHNUsI, KOTOPBIE BbI HE JOJKHBI JIETKOMBICIEHHO
oTOpachiBaTh.

Jlaske ecyivi BbI MPUHITMITMAIBHO HIUETO HUT/IE HE YUTAETE, CTOUT Y3HATh, KAK BbI
MOJKeTe B BBIODAHHOM BaMU sI3bIKe TIOBEPHYTh KPAHUKH Ha CUETYMKAX OMMUOOK Ha-
mpaBo. Eciu 9T0 MPUBOAUT K TOMY, UTO IIPOTPaMMa, KOTopast mpesxkae paborana 6e3-
VIIPEYHO, ceifiuac BBIAET OTPOMHOE KOJUYECTBO cO00IIeHn 06 omnbKax, 9To He Mo-
BoJ s oryagHus. KosndecTBo onmmboOK COBEPUIEHHO HUYETO HE TOBOPUT O TOM,
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HACKOJIbKO CEPbe3HO MOJI0KeHNe B AeiicTBUuTebHOCTH. O/[HA-eIMHCTBEHHAsT OIOKa
MOJKET MOCTYKUTh IPUYUHOI CePhe3HBIX CO0EB BO BCEH CHUCTEME, 1 9TO HECMOTPSI Ha TO,
4TO BbI XpaOPO MbITAETECH YTO-TO C/IeIaTh ¢ KoAoM. HayasbHbiil cG0i MOpoKaaeT HoBbie
coobutenns 06 omubKax Ha APYrux crpanuiax. VcrnpaBbre HepBoHAYaIbHYIO OMINOKY,
TOT/Ia UCYE3HYT U €€ MOCJAEACTBIS B BU/IE HOBBIX OIMOOK. ECJIM BBl CTOJIKHYJIUCH C Jia-
BUHOI co00mienuii 06 onmbKax, CKOHIIEHTPUPYHTe BHUMAHUE Ha TIEPBOIi 13 HUX.

K coskaneHnuio, 1aeko He BO BCeX si3blKax coo0IeH st 00 onmmbKe 1eHCTBUTENbHO
onuceiBaioT omubOKy. OcoO6EeHHO YacTo CTPOKA KO/Ia, B KOTOPOI SIKOOBI MOSIBISETCSI
omunbKa, ykazaHa HellPaBUJIbHO, TaK KaK KOMITHJSATOP 5KaJyeTcst Ha OIUOKY JIUIITh
B TOM MECT€, B KOTOPOM ee 3ameTiJI. Harpumep, ecJiv Bbl 3a0bLIH OTKPbIBAIOILY IO CKOO-
KY, KOMITUJISITOP HUYETO He 3aMETHT, O/IHAKO OH YBUUT OJIHY JIUIITHIOI 3aKPbIBAIOILY IO
CKOOKY 1 OyzieT OOBUHSATD ee. YKasaHHBIN B co00meHnN 006 omubKe HOMEDP CTPOKU —
camoe TocJIeiHee, YTO MOKET TIOJOMTH: OlOKa MOKET ObITh B Heil, MOKeT ObITh 3a-
JIOJITO JIO Hee, HO HUKOT/a — B IIOCIEAYIONMX CTpoKax. JacTo onmbKka UMEHHO B TIpe-
ABLIYIIEH CTPOKe, TaK KaK TaM, HallPUMep, Bbl 3a0bLIU TOCTABUTh TOUKY € 3alSATOIL.
OumbKu, AKOOBI HAXOAAIIMECS B CAMO MOCJeHEl CTPOKe, YKa3bIBAIOT HA OTCYTCTBY-
011y 10 GUTYPHYIO CKOOKY. ITa CKOOKA MOKET ObITh T/le YTOAHO B KOJI€, HAXOAAIIEMCST
BbIIIIE, [IO9TOMY MYZPbIM pelieHneM OyeT UCII0Ib30BaTh PEAaKTop ¢ HYHKIMEH 6bL-
Oenenus cko6ox!.

KOMYy TYT YUTO-TO OT MEHSl HY)KHO?

Coobrienust 06 ommubKax MOTYT MOSIBJSATHCS U3 PA3HBIX CTOUHUKOB. CHHTaAKCUYeCKIe
OMMUOKY OTCIEKUBAIOTCS TTAPCEPOM — TPOTPAMMOI, PACTTO3HAIONIEH OTKIOHEHUS OT
MpaBUJI CHHTaKCHCA IJAHHOTO s13bIKa. Ecyiu BbI HabrpaeTe prnit, To Balll peaktop (ecsu
y Hero eCTh apcep JJIsI UCIIO0Tb3yEMOTr0 BAMU SI3bIKA) UJIH TIapCep B KoMnuasmope,/
unmepnpemamope yCTAHOBUT, YTO He 3HAET TaKOTO cjoBa. [locie yero on mposepur
B CBSI3AHHBIX C HUM OMOIHOTEKAX U KOJIE, HE OIMCAHO JIH I7ie-HUOY b 3HAUEHUE TAHHOI
koMaHIbl. Tak Kak peusb uzet 06 omeyarke, OH HUYETo He HafiIeT 1 COOOIIUT BaM O CUH-
Takcuyeckoi ommuoke. [103TOMy CMHTaKCHYEeCKHUe OMTUOKHU SIBJISIOTCS O4€Hb TIPOCTBIMU:
BBI CPa3y ke UX HaliJieTe, IPUYEM rapaHTUPOBAHHO. XOPOIIKE PEAAKTOPBI U CPEIbI
pa3paboTKu 0COGEHHO MOIE3HbI I UCIIPABJIEHUS TAKUX ONMTHOOK, TAK KaK OHYM HAXOJIST
UX y’Ke B IPOIlecce HAIMCaHUsI. B sS3bIKaX IpOrpaMMUPOBAHIS, CO3MAHHBIX JIJIST OTIpe-
JIEJIEHHOTO Y3KOTO TUTIa 33/1a4 (CM. pasziest « Tuiibl mepeMeHHbIX» TJ1aBbl 26), yKazaHue
HEBEPHBIX THUIIOB IIePEMEHHBIX (CTPOUHAS ITEPEMEHHAs TaM, I'lle 0KUIATIOCh YHCJIO0)
Takke BEIET K ONMOKaM, O KOTOPBIX MPOrpaMMa BaM COOOIIUT €eIle B TIPOIlecce Tpo-
rPAaMMHPOBAHUS.

Ec/iv HENOHATHO, B KAKOM JIOKYMEHTE OTCYTCTBYET CKOOKA, BAM IMOMOJKET CIIOCO0 PEIeHUs],
KOTOPbI pabOTAEeT U B CAMBIX IIPOCTBIX PEJAKTOPAX: OTKPOUTE BCE JIOKYMEHTBI U UIITUTE B HIUX
C TIOMOIIBIO (DYHKIMU, KOTOPast B GOJIBIIMHCTBE CIIyYaeB BBITJISIUT IPUMEPHO KAK «HAUTH BO
BCEX OTKPBITHIX JOKyMeHTax», { u }. Eciin cKoOKY 1eiicTBUTEIBHO HET, y Bac OyeT pa3HuIa
B 1. Tenepp HaoGyM 3akpoiite mapy JOKYMEHTOB, ellle pa3 nepecuunraiire. Eciu pasnuna uc-
4e3J1a, OIMOKA B OZIHOM U3 3aKPBITHIX JOKYMEHTOB. 3aTeM BbI [IOBTOPSIETE JIAHHYIO IPOLIEAYPY
C 9TUMU JIOKYMEHTAMHU JIO TeX TI0P, [IOKa He HaliJleTe MeCTO, T/Ie OTCYTCTBYET CKOOKa.
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KOMMNNATOP N UHTEPMNPETATOP
KoMnunsaTop nNepeBoauT MCXOAHbIM Koa B pabouyyio NporpamMMy, KOTOPYHO MOXHO 3anycTuTb
Ha ApYroM KOMIbIOTEPE, Ha KOTOPOM He YCTaHOB/EH KoMnunsTop. NHTepnpeTaTop cunTbiBa-
€T Balll KOA U BbINOMHSET €ro, OAHAKO OH AOKEH 6biTh HA TAKOM e KOMMbIOTEpE.

OwiubKu KoMNULAYUY TIOSIBJSIIOTCA B TEX SA3BIKAX, B KOTOPBIX CYIECTBYET YeTKas Tpa-
HUIA MEK/TY [TPOIECCOM KOMITUJISIIAY M 3AIIYCKOM ITPOrPaMMbL. XOTsI CETOIHSI GOJTBIITIH-
CTBO SI3BIKOB KOMITUIIUPYETCst (PaHbliie ObLIO TOPaso OOJIbIIE SI3BIKOB, KOTOPBIE JIUIITH
HHTEPIPETUPOBAIICH ), HanbOOIee PACIIPOCTPAHEHHBIM METOJIOM SIBJISIETCST KOMITHJISIIIHSE
«TOYHO B CPOK» — UCXOHBIN KOl KOMITMJIMPYETCST JIUIITh TOT/Ia, KOT/Ia OH JI0JIKeH 00paba-
THIBATHCS. B O0JIee CTaphiX sSI3bIKaX U SI3bIKAX, OPUEHTUPOBAHHBIX HA BBICOKYIO ITPOU3BO-
JIUTEJIBHOCTb, ITPOIECC KOMITUJISIIIH, KaK TIPABUIIO, IPOMCXOAUT SKCITUIUTHO. KoMmuJisi-
TOp 0OpabaTbiBaeT UCXOAHBIN KO/, OLpeesaeT, KaKue elle Pecypchl He0OX0AUMbI
(6ubmmoTexn, Apyrue GailIbl-ICTOYHIKHY ), IPOBEPSIET, CYILECTBYIOT JIU OHH, 4 3aTeM IIepe-
BOJIUT BCE B MawuHHbiil K00. Ecsiu Bbl cociaich Ha GUOIMOTEKY, HO, HATIPUMED, YKa3aln
HENPaBUJIbHbII [TyTh, KOMITUJIATOP OCTAHOBUT IIEPEBOJL IPOTPAMMbI U BBIIACT ONTUOKY.

MALLUMHHBIA KOA
MalUMHHBIV KOoA AeNCTBUTENIbHO MOCTYMaeT B Npoueccop U obpabaTbiBaeTcs TaM, MO3TOMY
nporpaMMa MoxeT paboTaTb TOMbKO Ha Npoueccope, A4S KOTOPOro OHa KOMMMAMpyeTcs.
Y KaXkaoro ceMeiicTBa NpoLECCOPOB CBOM MalUMHHLINM kog, Y npoueccopos Intel He TakoM,
Kak y npoueccopoB ARM B cMapTdoHax uam NpoLeccopoB CTapbiX KOMMbIOTEPOB (hMPMbI
Apple.

Ceftuac g 0ueHb IPUBETCTBYIO Te S3BIKH, I7IE €CTh KOMITUIISITOP, KOTOPBII MOKET
[TPOAHATIN3UPOBATH TPOTPAMMY U CKA3aTh MHE €IIle TIEPE]] TEM, KaK YTO-TO OyeT
3amyieno, e ommbka. Kak-to s meperues na Takoii, ¢ Ruby na Scala, u s re
X04y Ha3ajl, TAK KaK y MEHsI TEIEPh €CTh COOECEHIK B BUIE KOMITHJISTOPA, KO-
TOPBII MHE OYE€HD CUJIBHO TIOMOTAET: OH TOBOPUT MHE, T/Ie £ C/IeJIal OYeBU/IHBIE
ormnbKu. PaHbliie y MeHst TAKOro HUKOT/IA He ObIJI0, U UMEHHO MHE TIPUXONIIOCH
MIOCTOSTHHO KPOIIOTJIMBO TIPOBEPSITH, T/IE JKe YTO-TO TOILIO He TaK.

Ayxac Xapmann, paspabomyux I10

OwubKru 8pemenu 6oinoaHeHUs, HATIPOTUB, GPOCAIOTCA B IJIa3a JIUIIb B XO/E BbIIOJI-
HEHUS TIPOTPAMMbI ¥ OOBIYHO TIPUBOJAT K BHE3AMHON BBIHYKIEHHON OCTaHOBKE TIPO-
rpaMMbl, e/ pa3pabOTYKK He IPENSTCTBYET STOMY MOAXOAALIEN 06paboTKOM omnboK
(cm. pasgen «O6paboTka ommboK» r1aBbl 26). B manmoM Ture ommbKu pecypeoB BO3-
HUKAIOT M3-32 HENPABUIBHOI KoH(pUryparuy (Bbl yKa3aau HeIPaBUIbHBIN cepsep 6a3
JIAHHBIX B KOH(MUIYPAIMK) U HETIPELYCMOTPEHHBIX COOBITUI (11eJIeBOM cepBep B AaHHbBII
MoMeHT He pabotaeT). OHaKo GOJIBIINHCTBO OMIMGOK BPEMEHHU BBITIOJHEHUS ABJISAIOTCS
omubKaMu IPOrpaMMUCTa, KaK, HAIIPUMEP, CIeYIONIIe.

O Bbl He UHUTIHATTNBUPOBAJIH TIEPEMEHHYIO, HO XOTUTE ee IPUMEHUTh. B si3pikax ¢ akc-
IUTUITUTHBIM TIpoIieccoM KoMmmuasiuu (Hanpumep, C++ winu Java) sta ommbka
B OOJIBIIUHCTBE CJIyYaeB ke Oy/IeT HalijieHa K MOMEHTY KOMITHJISIIIUY, B IUHAMUYE-
CKUX sI3bIKaX, HampuMep B JavaScript uin Ruby, — TOIbKO K MOMEHTY BBITIOJTHEHUSI.
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O 3nauenue HepeMeHHOI;'I PaBHO HYJIIO, a BbI IIbITAETECHh PA3JICJUTDh APYTro€e 4YMCJIO Ha
9TO 3HAaYEHHUE.

O Bpwr meITaeTech B3STh JaHHBIE U3 (aiina, KOTOPHIA He OTKPHLIN. HekoTophie S3b1KT
OTKPOIOT €ro, MHOTHE BBIIAIOT OMIHOKY.

QO BmI nbITaeTech cunMTaTh U3 MACCHUBA JJIMHON ISTh IIECTON 3jieMeHT. MHOorue SI3bIKU
BBIIQYT BaM OMNOKY BPEMEHH BBITIOJTHEHUS, TAK KaK TaKasl ONepaIisi YKa3blBaeT
Ha ommOKy TporpammMucta. Kpome Toro, oTpuiiaresibHbie HHAEKCH MACCHBOB BO MHO-
I'MX SI3BIKAX BEAYT K OMUOKaM BPEMEHHU BBITOJHEHUSI.

O Bpwr mbITaeTech ¢ MOMOIIbI0 PYHKITUN parseInteger() BMECTO CTPOYHON MepeMeH-
HOU 42 1peo6pa3oBaTh B YUCJIO TIEPEMEHHYIO Cynepciafkas Kowedka, TaK KaK Cuu-
Tasu He Te gaHHbie. OOBIYHO 9TO BJieveT 3a cOOOH ONHUOKY BPEMEHU BBITTOJHEHUSI.
HexoTopble SI3bIKM CUUTAIOT, YTO YUCJIOBOE 3HAUEHHE Cynepcnafkoi Koweykn paBHO
HYJITO, OTHAKO MbI CYUTAEM, YTO OOJIBIINN CMBIC B IAHHOM CJIydae UMeeT OmmOKa
BPEMEHU BBITTOJIHCHUA.

Jozuueckue owubxu — 310 OIMMOKU BpEMEHU BBIIIOJIHEHN S, KOTOPbIE PEIKO IPUBOLAT
K BBIHYKIEHHOM OCTAHOBKE PpadOThI IIPOrPAMMBbI, HO 3aCTABJISIOT IPOIPAMMY BECTH ceOst
HE TaK, KaK MbI 0xkugaeM. JacTo OHM OCTAIOTCSI «TUXUMU», TAK KaK HE IPUBOIAT K I10-
SIBJIEHUIO cO001IIeHNs 00 olnOKax, N3-3a Yero UX CJ0KHO 3aMeTUTh. UTOOBI OTCIeUTh
UX [OSIBJIEHNUE, BbI JOJKHBI C IIOMOIIBIO KOMAH/BI print mwin oraagduka (60IbIe 0 HIX
0001X yKTaiiTe B JaJabHEIIIIeM ) AT 3a [AroM OTCIEAUTD IPOLECCH 06PabOTKU JaHHBIX,
IIPOUCXOSIINE B Balllell IIPOrpaMMe.

Hampumep, Bo13oBute (GyHKIMIO ¢ IIEPeNyTaHHBIMU ITapaMeTpamMu. HecMoTps Ha 9710,
OHa BCe PaBHO 4acTo PaboTaeT ¢ JaHHBIMU 1 PACCYMTHIBAET BHIXOIHOE 3HAYCHIE — KOHEYHO
e, HerpaBuibHoe. CUeTUNK IMK/IA CO 3HAUYEHNEM Ha eIUHIIYY MEHbIIe WK OOJIbIe Hy:K-
HOT'O MOKET IPUBOIUTH K TOMY, YTO BbI CUUTBHIBAETE HEIIPABI/IbHBIE JAHHbIE U3 MACCUBA.

Mauorue npo6aeMbl HEOXOTHO BBIXO/SAT U3 KyCTOB, KOT/A Bbl BKJIIOUAETE IIPELY-
npexaeHus u coobuenus 06 omnbkax. Ho korma-aubyap JaHHas BO3MOKHOCTD KC-
uepnaet cebs. Ko CHHTaKCHYeCKH IIpaBUIeH 1 HE COAEPKUT HIKAKUX OYeBUIHBIX JJIS
pPeIaKTOpa WU KOMIWIATOPA KCTOYHUKOB OIINOO0K, HO, HECMOTP Ha 3T0, He paboTa-
eT. Peub uzieT 0 JIOrm4ecKkux olOKax, 1, 9T00bI MX HAWTH, HyKHO 3HATh, 4TO e, COOCTBEH-
HO, JOJIKHA JeJIaTh [IPOrpaMMa. DTOTO KOMIIBIOTED, KOHEUHO e, He MOKeT. B 3aBucu-
MOCTH OT $I3bIKa, CPebl Pa3paboTKH, CIIOCOOHOCTEN U IIPEAIIOYTEHNI IIPOrPaMMUCTA
CYILIECTBYET MMPOKKUII HAOOP CTpaTeruii, KOTOPbIE Bbl MOXKETE HCII0Ab30BaTh, YTOObI
OTBICKATh OIIUOKY.

"HCTpYMGHTbI n CTpatTermm ANarHOoCTukKum

HekoTopsle 13 onMcaHHBIX B JAHHOM pas/iesie HHCTPYMEHTOB y:Ke BCTPOEHBI B Cpey
paspabotku (cMm. pasuen «Cpensl pazpaboTkuy» riasbl 20). HekoTopbie I3bIKH, HATIPUMED
Objective-C mnn Java, IIOUTH Beerga MpeAnoaraioT MporpaMMUPOBaHNE ¢ UCTIOIb30-
BaHMEM WHTETPUPOBAHHOM Cpe/Ibl pa3paboTKU, HO J7Is APYTHUX SI3BIKOB 9TO CKOpee He-
xapakTtepHo. Tak Kak BOIIPOC O TOM, KaKyIo Cpey pa3paGoTKU TPUMEHSITD, SIBJSIETCS
MOYTH YTO PEUTUEH, MBI He aeM HUKAKUX PEKOMEHIAINiT, HO BaM CJIEIyeT XOTsI Obl
OJIVH Pa3 yCTAHOBUTD U OMPOOOBATH CPELLY, TIPEXKIE YeM BBI OT Hee OTKAKETECh.
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NMpuBbIYHbIE NOAO3pEeBaeMblie

EcTh HECKOIBKO OCHOBHBIX NTPABUJI ONPENEIEHIS TOTO, B KAKUX MECTaX BeposiTHee
BCero HaxoauTest omubka. OXOTHUK MONAET TYAA, TAe OH BCTPETUT IUYb C HAUGOJIb-
meit BEPOSITHOCTRIO, CKOPee Ha MOJISHY B JIECY, YeM B COOCTBEHHBIH TIoTpeb ¢ KapTo-
penem.

[TpaBusa otaaaku ot JI:ko! TOBOPAT HaM, 4TO BCe OMMUOKN HAXOATCS B AHAMA30He
TpexX KOMaH[ JI0 U MocJjie TIocaeqHell U3BMEHEHHOH CTPOKU. JTO 03HAYAET, UTO TIOCTEe
KaKIOTO M3MEHEHU I BBI JIOJKHBI CPas3y JKe MPOBEPITH UX MU 3ATIOMUHATH, YTO BbI U3-
MeHWJIU TTocJiefHuM. Eciiin He MOskeTe 3TO 3aIIOMHUTB, Hy:KeH KOHTPOJIb Bepcuit. Ecan
y Bac moj| pyKoii yruauTa cpasHenus (cM. riaBy 20), TO BbI CMOKeTe 04eHb OBICTPO
HANTH Pa3aIndus MeKIY ABYMs BepcusiMu. O4eHb BEPOSITHO, UTO O/IHA U3 BhIIETEHHBIX
I[BETOM CTPOK ¥ COAEPKUT OMHUOKY.

Koneuno e, MUp He Bcerma HacToabKO IpocT. COBEpIIEHHO He HCKII0YEHO, YTO,
XOT$I OMTUOKH 1 TPUCYTCTBYIOT CKPHITHO T/IE-TO B KOJIE, OHU CTAHOBSITCS 3aMETHBI JIUTITH
TOTJIa, KOT/Ia BbI 4TO-IMO0 M3MEHUTE B APYrOM MecTe. Takue «CIIsiies» OIMOKU CII0K-
HO HalTH, TaK KakK, PyKOBOACTBYSICH MpaBaaMu oT J[5ko, BbI Gy/ieTe UCKATh HE B TOM
MecTe. Y TelaeT JUIIb TO, YT0 OHU OTHOCUTENBHO peki. [TogaBstioniee 60TBITHHCTBO
OMmu6GOK HAXOAATCS B IOCJAEHUX CTPOKAX, KOTOPDIE BB N3MEHSIIIH.

Takumu ke MOJ03PUTETBHBIMU SIBJISIOTCS KJIACCHI U YaCTH KOJA, B KOTOPBIX PaHbIIe
yoKe BO3HUKAIHM OMUOKU. ITO CBA3AHO C OTMCAHHON paHee BHICOKOH BEPOATHOCTHIO
TOTO, YTO TIPU MOUCKE OMMUOOK BBI JIHUIITH 3aTYIIEBBIBACTE, IEPEMEIIAETE UITH YCTPAHSI-
ere omuOKy, HO cOo3/laeTe TIPY 9TOM HOBYI0. Ecaim omibka HYt TaMm, HH 3/1ech He Gpoca-
€TCs B TJ1a3a, BB MOJKETE OTPAHUYKT TTOJI03PUTETbHBIE 00IACTH, CHOBA U CHOBA Y/IAJIsIst
YYACTKHU KOJIa UJTH CO3/1aBast KOMMEHTAPHL.

OxHako He cocpeoTauNBaiTECh CIUIIKOM CHJIBHO Ha TAKUX MOJIO3PUTENbHBIX Me-
crax. [IpenB3saToe MHEHME O TOM, T7Ie HAXOAUTCS OIINOKa, MOKeT (CM. r1aBy 12) BbI3BaTh
TO, UTO BBl HE 3AMETUTE CUMIITOMBI, CBUIETEIBCTBYIOIINE O IPYTOM JIMATHO3E.

BanugaTtopsl, Lint-nporpaMmmsl, aHanus koaa

Ecuu BoI ysxe paboranu ¢ HTML, CSS niit poficTBEHHBIMU TEXHOJOTHSIMHE, TO, BEPO-
STHO, KOTZIa-TO y’Ke T0Jb30BANCH BATUAATOPOM. JTO MPOTPAMMA, KOTOPas MOKET
HANTHU U I0KA3aTh OMUOKY B UCXOJHOM Kojie. J[Jist HACTOANIMX A3bIKOB IIPOTPAMMUPO-
BaHU TAKJKE CYIIECTBYIOT MOI00HbBIE HHCTPYMEHTBI, TAK Ha3biBaeMble Lint-npozpammol
(ot anryr. lint — «Imyx» ), Tak Kak IPEACTABISIOT COOO0# «IIETKY JIJIsT OUMCTKH OT IyXa»
JUIS Kozla. B MX HasBaHMAX /Il KaXK[0TO A3bIKa BCTpeYaeTcs: KopeHb lint, Hanpumep:
Pylint (mst Python), JavaScriptlint wim daar kommusiinu -Xlint ays Java. Ouu
UIIY T TIO/I03PUTEbHBIE BEIIH, CIeJTaHHbIE IIPOTPAMMUCTOM, HAIIPUMED UCIIOJIb30BAHUE
HEMHUIUAIU3UPOBAHHBIX IEPEMEHHbBIX, U BBIZAIOT CIIMCOK BO3MOKHBIX 060K, OHuU
OTHOCSITCSI K CEMEMCTBY crmamucmuueckux anaiuzamopog koda. Cpenu HUX HapsiLy
C COBCEM MaJIeHbKUMU TIOMOIIHUKAMH, CJESIIUMUA TOJIbKO 3a opdorpadueii, ecTb
00beMHbIe HHCTPYMEHTBI JIJIsI aHAJIN3a KoJa U IorucKa omnbok. OHM peliaroT MHOTHe

1

Ceitiben I1. Konepnl 3a pabotoit. — M.: CumBoa-ILmioc, 2011.
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3ajlauu U3 TeX, YTO MPUILIOCH OBl TIe-HUOYb B APYTOM MECTE PEIiaTh KOMITUIISITOPY,
KpOMe TIpoliecca IepeBojia B MAITUHHBIN KOI.

Bosiee mpoABUHYTHIE HAXOAAT TaKKe TUI OMMUOOK, KOTOPbI HTHOPUPYETCS KOM-
MBIOTEPOM, HATIPUMED, YTEYKH ITAMITH, TAK KaK OHU aHAJTU3UPYIOT X0/ BBITIOJTHEHS
OPOrPaMMBI 1 YCTAHABJIMBAIOT, YTO OJIMH GJIOK KOJIa BRITOJTHsIeTCsT Beeraa (daiin or-
KPBIBAETCA), a IPYTON — JINIIb TIPU OTIPe/IeJIEHHBIX yca0BuX (aiiy cHoBa 3aKpbIBa-
etcst). KoHeuHo ke, Bce MPeNMYIIeCTBa IaHHBIX TPOTPAMM ITPOSIBJISIOTCSI JIUIITD B CTA-
TUYECKU TUITM3NPOBAHHBIX A3bIKaX, Takux Kak C, C#, C++ uin Java, MOCKOJIBKY B 9TUX
sI3bIKAX TUIIBI IEpEMEHHBIX (CM. pa3ziest « TUTIbl iepeMeHHbIX» TJIaBbl 26) OYeHb JKecT-
KO 3aKPEIJICHB U He MTPOMCXOIUT AUHAMUYECKOTO TipeobpasoBanust THNoB. [Iporece
KOMITHIJISIIIH B 9THX SI3BIKAX TIOJTHOCTBIO OT/IEJIEH OT CTAPTA ITPOTPAMMBI, 3THM SI3bIKAM
HEU3BECTHBI IUHAMUYECKHUE KOHCTPYKTHI, HAITPUMeEDP eval (), KOMIUIUPYIOIIUE CTeHe-
PUPOBAaHHBIN K MOMEHTY 3aITyCKa IPOTPaAMMBbI HCXOIHBIHN Kog. [loaTomy cTaructuye-
CKHI aHAJTU3ATOP KOJIA B 3TUX CKOPEE CTATUUYECKUX SI3BIKAX MOXKET TOPa3o Jydlie
MPe/ICKa3aTh X0/ BBIMOJHEHUS TIPOTPAMMbI U PAcTio3Hath onrbku. Hanporus, B -
HAMUYECKOM sI3BIKe BCETIA MOKET TIPOU3OITH TO, YTO OTCYTCTBYIOMIAS (DYHKITHS MO-
SIBUTCSI JIMIIb B XOJI€ BBITIOJTHEHUS TPOTPAMMBIL.

Ecii rcnosib3yeMblii BAMU SI3bIK [OIIEPKUBAET CMpozuil pexcum (strict mode), cie-
ZIyeT €ro BKIIOYHUTH. B TaKOM cirydae si3bIKOBOM Mapcep WK Baruaatop GyaeT ropaszio
CTPOKE OTHOCUTHCSA K TIO03PUTETBHBIM YYACTKAM KOJA: TO, YTO B OOBIYHOM PEXKIME
6BIIIO GBI TPOCTHIM TIPEAYITPEKACHUEM, PACCMATPUBAETCS KaK OMIMOKA. JTa CTPOTOCTh
noMoraet u3berath CKPLITHIX OMHGOK.

OTnagka ¢ NoMoLbIO KOMaHAbI print

Boru nmporpammupoBanust TOBOPAT: « bl TOJKEH 3aMChIBATh KOMaHAy print
B MecCTa TBOETro KO/Ia, B KOTOPBIX YTO-TO He TakK, a 3aTeM KOMITUJIMPOBATD 1 3a-
IIyCKaTb ee».

Lrco Apmcmpone. Kodepor sa pabomot

[TpoBePEHHBIM METOOM TTONCKA OMMOOK SBJSIETCS pa3bueHre Kojia ¢ TIOMOIIBIO Bbi-
BOJIA JKYPHAJIOB, KOTOPBIE TIOMOOHBI TPOCEKAM [IJIsT 3ATUTHI OT JIECHOTO TTokapa. B Ha-
vajie GYHKIIUU BBl BBIBOJUTE JKypPHAI «3/eCh HaumHaeTcst pyHkius getBookmarks()»,
a B KoHIle — «371ech 3akaHunBaeTcs pyHkiusa getBookmarks()». Mesxay o6onumu BbI-
BO/IaMU JKYPHAJIOB BBI MTUIIETE APYTUE KOMAH/IbI, BHIBOJSIIUE TEKYIIEE COAEPIKAHIE
MePEMEHHBIX, COCTOSIHUE COEJIMHEHUN ¢ 6HazaMu JaHHBIX, BDEMEHHBIE OTPE3KU UJIH
nepexBavyeHHble UCKIIOUeHNs. ECIu Ipu 1IepBOM BBIBO/IE JKYPHAJIOB BCE B TTOPSI/IKE,
a TIPH BTOPOM — HET, OMuOKa B KO/le HAXOUTCS MesKy HuMu. Yacto BbI OyzeTe cTas-
KHBATBCSI C TE€M, UYTO (DYHKITHMS BBI3bIBAET APYTHE (PYHKINHU, B 9TOM CJIydae HAUMHUTE
TAaKUMU BBIBOJIAMU JKYPHAJIOB B HauaJie U KOHIlE U Apyrue (DyHKIMH, TIOKa He Oyere
YBEPEHBI B TOM, UTO HAIILIH OMUOKY B OIHOM 13 QYHKIIUN MEKIY ABYMS TAKUMHE TIPO-
cekamu. B 3aBucuMocTy OT THHBI (DYHKIIUU BBl MOKETE MCKATh OIMUOKY TIPSIMO B KOZIE
WJIV TIOBTOPHUTD TPOTIEAYPY C OTPAHIYEHHEM O0IACTH €eITle Pas.

YacTo 9TOT METO/ BKYIIE C UCIOJIb30BAHUEM KOMAH/BI print — eIMHCTBEHHDII
BO3MOXKHBIN METOJl OTJIAJIKH, K COKAJIEHUIO, He oueHb 3 (HEeKTUBHBIN, TaK KaK BaM
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[IPUXOJUTCA BIUCHIBATh KOMAH/IBI print B O03PUTEIBHBIX MECTaX 110 BCEMY KOJY.
Peznxo Bbl cpasy ke 1olazaeTe Ha HY>KHOE MECTO, ¥ TOTJIa IPUXOJAUTCSI MHOTO Pa3
3alyCcKaTh IIPOrPaMMYy, OLIEHUBATDh BbIBO/IbI KYPHAJIOB, BIIUCHIBATh HOBble KOMaH/IbI
print u 3amyckaTb CHOBA.

O1leHKa COCTOSIHUSI TIPOTPAMMBbI € TOMOIIIBIO JKYPHAJIOB TaK:Ke HA3bIBAETCSI printf-
omaadkoi. OHa UCMOTB30BAIACE elie B TO BpeMsi, Korga C ObT caMbIM MTOMYJISIPHBIM
SI3BIKOM IIPOTPAMMUPOBAHUS, U [TOJIyYUJIa CBOE Ha3BaHue 13-3a GyHkuuu printf (Print
Formatted), ucniospsosasuieiics B C. [Tpumep:

for (i = ©; i < endPoint; i++) {

printf("Loop: %d\n", i);

}

3HaueHue CUeTUYUKA IIUKJIA i TIPK KaXk/I0M 3aIlyCKe BbIIAeTCS OJIUH Pa3.

CrienuasibHO IS A3BIKOB 6a3 IaHHBIX (BO MHOTHX Ga3aX JIAHHBIX TPOrPAMMBI MOXKHO
3aIycKaTh MPsIMO BHYTPH 6a3bl) a/lbTePHATHBHBIM BAPUAHTOM SIBJISIETCS CO3/IaHMe Tab-
JIUIL SKYPHAJIOB U 3aI0JIHEHUE WX 3HAYCHUSIMU.

Y oTsajiku ¢ TIOMOTIBI0 KOMAH/IbI print eCTh OJ[MH HEOCTATOK: BbI 0Y€Hb OBICTPO
repecraHere CIpaB/IsAThCS ¢ 00beMOM MH(POPMAIIK, BBIBOAUMON IIporpaMMoii (Iopoi
3TO y’Ke Ha3bIBAIOT CJIENOTON NPOKPYTKN). Eciii BbI B ZiecaTH MecTax MporpaMMBbl MC-
10JIb3yeTe KOMaH/Iy print, a 3aTeM, HarlpuMep, cuntaere qanHbie u3 CSV-aiina cpenanx
pas3MepoB, BaM IIPUETCS TIPOYECATD APy ThICSIY CTPOK.

BeneHune >xypHanos

OH_II/I6KI/I BpEMEHH BBITIOJIHEHWA, TOCTATOYHO CEPbE3HBIE I/ TOTO, ‘1TO6]JI IIPpUBECTU
K BBIHY KIEHHOI OCTaHOBKE Baliei mporpamMmsl, Bbl 3aMetute caMu. OiHaKko ecTh omub-
KM, NOCJIEJICTBHS KOTOPBIX HE CTOJIb IPAMATHYHBI, HO, HECMOTPSI Ha 9TO, OHU JIOJI’KHBI
OBbITH 3a(hUKCUPOBAHBI: UCIIOJIb3YETE JIU BbI JAHHbBIE KAKOTO-T00 cepBepa U jKeJaeTe
COXPaHUTD OTIPEAENEHHYIO OPUEHTAIMIO B CUTYaAIMH, KAK YACTO COEANHEHHE C JAHHBIM
CepBEPOM HEBO3MOJKHO, 100 ¥ Bac eCcTh (DYHKIIMSI, B KOTOPOH MOTYT HOSIBUTHCS HC-
KJIIOYEHMS, ¥ BBl XOTEJIM Obl KK/ Pa3 BHOCUTD 3aIUCh B 5Ky PHAJ, €CJIU 9TO TTPOUC-
xoauT. Bo3aMOKHO, BbI TakkKe XOTe M Obl B ONPEIETEHHBIX MECTAX Balleil MPOrpaMMBbI
3aHOCHUTD B JXYPHAJI 3HAYECHUA IIEPEMEHHDIX, ‘{TO6bI IIOTOM IIPOCJIEANTD, IIPABUJIbHO JIN
Ballla MPOrpaMMa UX PaccYnTaIA.

Bwi MmoskeTe co3maBaTh JKypHAJBI C TIOMOIBIO KOMAH/IBI print, HO JIYUITUM pPelleHun-
eM OyzieT 1CI0/1b30BaHne OUOIMOTEKH Ky pHAIOB. Bo-11epBbiX, Takue GUOJINOTEKU CTaH-
NapTU30BaHbl, BO-BTOPBIX, BBl MOKETE YCTAHOBUTH B HACTPOMKAX, CKOJBKO M KaKUe
JANATHOCTUYECKHNEe COO6H_[eHI/IH JOJI)KHBI BBIBOJITUTBHCS. Tunnuno Hamnuue JKYpPHaJIOB pa3-
HBIX YPOBHeEIA, OT Fatal (cucrema Gosibiie He paboTaeT, KTO-TO J0JIKEH TIPOBEPUTH €€
U UCIIPAaBUTH OIUOKY) 110 Debug (BCst cucTeMHast HH(OpPMAIust, KOTOPYIO MOKHO BbI-
BeCTH, OY/IET COXPAHATHCS B sKypHas ). Kak Ha3bIBalOTCS TPOMEKYTOUHbBIE CTYTIEHU
U CKOJIBKO UX, 3aBUCUT OT OUOIMOTEKH: Yalle Bcero ectb Info (10B0IbHO GOJIbINOE KO-
JIMYECTBO BBIBOJIOB JKYPHAJIOB; IPABUJIbHBII TapaMeTp, 4TOOBI BIIEPBBIE TPOTECTHPOBATH
porpaMMy Ha HOBOM KOMITBIOTEPE), Warning (BBIBOAATCS JUIID TPOGJIEMBI, HO TaKHE,
KOTOpBIE He MennaioT paboTe IporpaMmbl) U Error (Cepbe3Hble OIMOKH, KOTOPBIE MOTYT
CKa3aThCs HA XOJIE BBIOJHEHUS TPOTPAMMBI).
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[Ipu ucroab30BaHNM GUOINOTEKH KYPHAJIOB Bbl B 3aBHCHMOCTH OT CJIydast pelaere,
KaKoIl yPOBEHb JKYPHAJIOB XOTeJU Obl TIPUCBOUTH MH(MOPMAIMH, BHOCUMOI B 5KypPHAJI.
Hanpumep, eciii Bbl llepexBaTUIN UCKJIIOYEHUE, TO MOKETE BHECTU ATY CEPhE3HYIO
OUIMOKY B JKypHAL:

Logger.log(LoglLevel .ERROR, "HostedMode exception: ", e);

3HaueHre TIePEMEHHON U3 TOH JKe caMOl TIPOrpaMMBbl OYIYT BHOCUTHCS B JKyPHAI
C ypoBHEM Debug:

Logger.log(LoglLevel .DEBUG, "Users connected:"+numConnectedUsers);

[Tpu 3arrycke nmporpaMMBbl BbI MOXKETE BHECTU B JKyPHAJ CBeIEHUS 0 KOH(MUTYpAITII
[IPOrPaMMbI, YTOOBI TOTOM MOKHO OBLIO JIETKO [TPOBEPUTH, TIPOU3OIIIE] JIU 3AIyCK CHU-
CTEMBI C IPaBUJIbHBIMU HACTPOMKAMMU:

Logger.log(LogLevel.INFO, "Configured to use database instance
"+Config.databaseName);

MoskeTe 3a71aTh B HacTpoiikax 6GUGIMOTEKN KYPHATIOB, OYAYT JIM 3aTMCHIBATHCS
B GUOIMOTEKY BCe JKYPHAIBI WU TOJBKO BaskHbIe. EcJIi BB 3aHMMaeTech OTIaIKO# mpo-
rpamMMBI, To Debug niiu Info — XOpOMIMi BHIGOD, TOT/A B Balll (haiiyl Ky PHAJIOB ICHCTBHI-
TeJbHO GYIyT 3aUCHIBATHCA BCE KOMAH/IBI JKYPHAIOB. ECIIM BBI CTOJIKHYJIUCH C TEM, YTO
TOHETE B IOTOKE COOOIIEH T, BBICTABbTE YPOBEHD JKYPHAJIOB C MEHBITUM KOJUYECTBOM
yBeloMJIeHHH, HarpuMep Warning. Takum 06pasom, cooBIIeHus ¢ ypoBHeil Debug 1K
Info nucyesnyT u3 daiiia xKypHanos 6e3 Kakux-1mbo U3MeHEeHUH KOJia ¢ Baliei CTOPOHBI.
Jlst tecta T1O B GOIBITUHCTBE CIYYAEB MOAXO/AT Warning v Error, U €CJIM TIPOTpaMMa
paboTaeT XOpolio, yCTAHOBUTE B HACTPOITKax Error WK Fatal, 4TOOBI BAXKHbIE ONTHOKH
HE 3aTepsJINCh B TIOTOKE HECYIECTBEHHBIX OTJIAI0YHBIX COOOIIIEHUTA.

Ecnv BB Hcmosb3yeTe A3bIK, B KOTOPOM HET BO3MOKHOCTH paboTaTh ¢ YPOBHIMU
JKYPHAJIOB, ¥ BBl HE XOTEJHU GBI UCTIOJIB30BaTh (hPEHMBI JKYPHATIOB, BAaM CJIEAYET Kak
MUHUMYM HalTH BO3MOKHOCTb HACTPAUBATh BAIlHU KypHAIbL. UTOOLI yOPATh BBIBOII
KOMaH/IbI print OAHOM (GYHKITNH, BB MOJKETE 33/IaTh JIOKATBHYIO OYJIE€BY MEpEeMEHHYIO
debug 1 czies1aTb KOMaH/IBI print 3aBUCUMBIMU OT €€ COCTOSHUS:

function readAnalysisData (fileName) {
var debug = true;

if (debug) {printf("readAnalysisData, checkpointi,\n", i);}
}

Ecnu BB 3ayanuTe eif 3HayeHne false, BBIBOJBI JKYPHAJIOB NaHHON DYHKIIUNT
HUCYE3HYT.

Ecan ol paGoTaere Ha 6aze Unix (Mac unu Linux) uiau ucnonssyere Cygwin
B Windows, MoskeTe 3amucaTh Bce KOMaH/bl print B OAWH JOKYMEHT, HalpUMep, 3a-
[yCTUB MPOrpaMMy ¢ ./myprogram >log.txt u ucmosb3ys tail -f log.txt, 4TOOBI
TIPOCMOTPETH BBIBOJ (TaKKe CM. TIaBy 22).

Brl Takske MokeTe 3ammcaTh BalllK JaHHBIE, PA3/Ie/IUB UX 3aMISATHIMYU UM 3HAKaMH
TaOyJIAIIH, ¥ [TOCJIe 3aBepIleHus paboThI IIPOrpaMMbl TIPOaHAIM3UPOBaTh X B Excel
WJIH IPYTOM TabIMaHOM Ipotieccope. Eciiu BbI MCIoJb3yeTe KOMaH/Iy print MHOTO pas,
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BIIICBLIBANTE B OT]IalIO‘-IHI)IfI BbIBO/I B KA4Y€CTBE€ MapPKEPOB pa3/IMYHbI€ KOPOTKHE CTPOY-
HbI€ IIEPEMEHHDIE:

function readAnalysisData (fileName) {
printf("readAnalysisData, enter,\n", i);
file = open(fileName);
for (i = ©; i < file.length; i++) {
printf("readAnalysisData, loopstart, %d\n", i);
printf("readAnalysisData, loopend, %d\n", i);
}

printf("readAnalysisData, exit,\n", i);

}

3armycTuTe IporpaMmy ¢ . /myprogram >log.csv, u Bbl nosyunte CSV-gaiin, BbI-
IIISIASANIUN TPUMEPHO TaK:

readAnalysisData, enter,
readAnalysisData, loopstart, ©
readAnalysisData, loopend, ©
readAnalysisData, loopstart, 1
readAnalysisData, loopend, 1
readAnalysisData, exit

3areM, ecJii BBl HIMITOPTUPYETe 9TOT (Hail/i B TabJIMUYHBII [TPOIIECCOP, MOXKETE COp-
THPOBATh 10 CTOJIOIAM, HAIIPUMEP, YTOOBI yOeANThCsI, uTO 1 Lloopstart, 1 loopend GbLIN
BHECEHBI B ’KypHas. Eciiu BbI X0poIio pasbupaerech B CBOEM TabJIMIHOM IIPOLIECCOPE,
TO MOJKETE € MOMOIIIBIO PUIBTPA CTOJIOIOB [IeIEHAPABIECHHO IOCMOTPETD JIUIIb JaH-
Hble 110 HyHKIIUM readAnalysisData. ITO 3aHUMAaeT MHOTO BpEMEHH, OJTHAKO MHOT/A
MOKET COKOHOMUTH BPEMsl, KOTOPOE BbI B IPOTUBHOM CJIy4ae MPoBesu Obl, yTaAbiBas,
B ueM TpobJieMa.

Ecuu Baia iporpaMma o6padarbiBaet O0JIbIIIe MACCUBBI JaHHBIX, CO3/aliTe TECTO-
BBII MacCHB, KOTOPBII HaMHOTO MeHbIre. COOTBETCTBEHHO, IIpOrpaMma Gy/IeT CO3/1aBaTh
ropasio MeHblIire JKypHaaoB. Eciim onpeneeHHas onibKa He MOSIBJISIETCS B MAJIEHBKOM
TECTOBOM MaCCHBE, BbI I0JIKHBI HACTOPOKUTHCS: BO3MOKHO, B OCTABIIIEICsT YacTy O0JIb-
IIOT0 MACCHBa CKPBIBAETCS ONIMOKA B JAHHBIX.

OTnaguvkm

OTnaguuKy — BCIOMOTATebHbIe MHCTPYMEHTHI, Habmoatonue 3a paboTaioriei mpo-
rpamMmoii. Vcnosb3yst uX, BBl MOXKETe TPOBEPUTH 3HAUEHNUSI IePEMEHHBIX B MOMEHT UX
M3MEHEHUS U CIeI0BATh 32 XOI0OM BBITIOJHEHNS TPOTPAMMBI C TOMOTIIBIO PA3JIUIHBIX
(aitsioB, 00bekTOB 1/ Mnn GyHKIUNA. Biarogaps oTaagunky Bbl MOKETe TOYHO OTCJIe-
JIWTH, 9TO HA CAMOM JIeJie JIeJIaeT TIPOTPAMMa, BMECTO TOTO UTOOBI JIUIITH TIPEMTOIaraTh.
OTnaguuk MOXKET TOMOYB BaM Pa3obpathest U B Kojie 6e3 OIMOOK, TOHSITh paboTy KO-
TOPOTO BaM CJIOXKHO, TaK KaK B 3TOM CJIydae BBl MOJKETE TIPOBEPSITH CBOU MTPETIOTI0KE-
HUSI CPa3y Ke.

Marndaeckoe fieficTBY€ OTIQTINKA COCTOUT B TOM, UTO OH MOYKET <ITPUKPEMTUTHCS> K Pa-
GoTarolmelt IporpamMMe ¥ B 3aJaHHBIX BAMHU MYHKTaX (TaK HA3BIBAEMBIX /MOUKAX OCMAHOBA)
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OCTaHOBUTD €€. KOI‘,IIB. BBIITOJTHEHWE ITPOTPAMMBI OCTaHABJIMBACTCS B TaKoM TOYKE, Bbl MO-
JKETE CAEJaTh CieAyoniee.

QO CuwuraTthb BCe BHUWMbIEC Ha ,ZIaHHbeI MOMEHT 3HaY€HHWA MMEPEMEHHDBIX 1 /[aK€ N3ME-
HHUTDb UX.

O TIpoAoJLKUTE WIIH TIPEKPATUTH PabOTY TIPOTPAMMBI € 9TON TOUKH.

O Haubouee nHTEpeCHas 0COOEHHOCTDb COCTOUT B TOM, YTO Bbl MOJKETE p336I/ITb X0/
BbIIIOJIHEHUA IIPOTPAMMBbI Ha IIaru: UCXOIHBIN KO, 6YI[GT O6pa6aTbIBaTI)C${ CTpOYKa
3a CTpO‘IKOﬁ U TI0CJIe KaXKI0M CTPOKHU OTJIa/TYUK 6}7[[6T OCTaHaBJIMBATDb IIPOTPaMMy,
4yTOOBI BB MOIJIU IIOCMOTPETDb 3HAYECHUA IIEPEMEHHDbIX.

Jlsist GOJIBITMHCTBA PACTIPOCTPAHEHHBIX S3bIKOB MIPOTPAMMUPOBAHKS CYHIECTBYIOT
oTJIauuKH, paboTaolre Ha 6a3e UCXOAHOTO KOJA: HEBAXKHO, TIPOTPAMMUPYETE JIU BbI
Ha CKPUTITOBOM f3bIKe, B JavaScript, B 6paysepe uiu B KOMIIMIMPYEMOM SA3BIKE, B Pe-
AJIbHOCTH Balll UCXOIHBIN KO/ 00pabaThiBaeTCs He MPOIECcCOpoM, a GoJiee MM MeHee
ONITUMU3UPOBAHHON TTPOTPaMMOIl 06pabOTKK MAITUHHOTO KOJIa, KOTOPBIN CO3/IaH U3
HCXOHOTO Kozia. BaMm He Hy:KHO TPOTPaMMUPOBATD Ha SA3bIKE TIPOTPAMMUPOBAHNS, & OT-
JIAKUBATh HA MAIIMHHOM S3BIKE, TOCKOJIbKY OTJIQTUMKN HACTOJBKO MPOABUHYTHI, YTO
JIKUBO YBEPSIOT Bac, 4YTO BbI MOXKETE IIaT 32 MaroM JIBUTAThCS 110 CBOEMY KOy W Ha-
6J0/1aTh 32 pabOTON TPOMMCAHHBIX BAMU BBIUMUCJIUTEIBHBIX ONEpAIiuii. ITOT METOI,
MOJIYYMBIIMI HAa3BaHU Sourcemapping, SBJSeTCS MATECHBKUM TEXHUYECKUM YyIOM,
KOTOPOE JIeJIaeT OTIauUK ropas/io 6oee y1oOHbIM JJIst oJb3oBates. Ha puc. 13.1 Bt
suure pacipenue Firebug s Firefox, koTopoe oyetnb nomynsapHo y paspaboTankos
WHTEPHET-CTPaHUII.
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CyIiecTByeT JiBe BEPCUU OTJIQIYUKOB: 3aITyCKaeMble Yepe3 KOMaH/IHYIO CTPOKY (OHU
[IPUJIAraloTCcs K GOJIBIIMHCTBY SI3bIKOB IIPOrPAMMUPOBAHNA ) U MHTEIPUPOBAHHbIE B Cpe-
1y paspaborku. [TpuHIMIEL KX PabOThI B OCHOBE CBOEH OJMHAKOBBI, HO cpepa KCIIOJIb-
30BaHUS U 33/[aUN CHJIBHO PA3JINYaioTCsI.

To, xak paboTraer OTJafYMK, Mbl OObSICHUM Ha IIPUMePE MaJeHbKOM IIPOrpaMMBbl,
HalcanHoi Ha Ruby, — oanH pas i MHTErpupOBAaHHOIO OTJIaUuMKa, BTOPO pas —
JUIS OTJIATIMKA, 3aIyCKaeMoro u3 KoMmaHaHol crpoku. [Iporpamma cunrtsiBaer TSV-
daitn u ansa kaxmaou cTpoku nmoacunThiBaeT rpadsl. KomnuecTBo rpad BeIBOAUTCS
BMeCTe C UX 3HaYeHUusiMu. [[JIs1 3TOTO porpamMMa MCII0JIb3yeT KOMaHy count_terms,
KOTOPast BbI3IBAETCSI IIUKJIOM B KOKIOU cTpoKe ((DyHKITUS OlNpejiesieHa BBEPXY, OC-
HOBHasl (DYHKIIMST HAUMHAETCST HUKE):

7 TSV (TAB-SEPARATED VALUES)

Moa TSV noHMMaeTcs BO3MOXHOCTb MpeACTaBneHus Tabnuu B popmaTte «TOMbKO TEKCT».
[laHHble B OTAENbHbIX rpacdax Tabnuubl pasaeneHsl 3Hakamu Tabynauuu.

#!/usr/bin/env ruby

def count_terms(terms)
return terms.length;
end

File.open("testdata.tsv", "r").map{|line|
terms = line.split("\t");
len = count_terms(terms);
puts "#{len} terms in #{terms.join(' ')}";
}

OTnagka B MHTErpMpoBaHHOM OT/1afjuMKe

ITpu 3arpysKe MporpaMMBbl B MTHTEIPUPOBAHHYIO CPeLy PaspabOTKI Mbl MOKEM IIETIKOM
Ha MaHeJIM BHU3Y CJieBa yCTAHOBUTH TOUKY OCTAaHOBA, KOTOpas Ha puc. 13.2 mossisieTcst
Ha TO¥ JKe TTaHeJIN B BUIE KPY>KKa. Y Ka3aTesb TaM JKe TIOKa3bIBaeT HaM, B KAaKOH CTPOKe
TOJIBKO 4TO OBLIa OCTAaHOBJIEHA TPOTPaMMa.

Y UHTErpupOBAHHOTO OTIATUNKA €CTH P TIOJIEH JIJIST BBIBO/IA MH(MOPMAITNHN 1 TTOJIel
yrpasJieHus, Ha puc. 13.2 B HuxHeM 11oJ1e read_tsv.rb mpezicTaBieH HCXOHBIN KO/ TTPO-
rpammbl. ETo BbiojTHEH e GbLIO OCTaHOBJIEHO Ha JIeBATON cTpoke. [TporpaMmMa curTaia
tsv-ails 1 pasgennia CTPOKH, ceiiuac IepeMeHHOH terms OyIeT MPUCBOEHO 3HAYEHUE
MEePBOI CTPOKK B KAUeCTBE MaCCUBa, OTJEJEHHOT0 3HaKaMu Taly sy, Beepxy cipasa,
B TI0JIE C TIEPEMEHHBIMM, 3TOT MACCUB PA3JIOKUIICS ¥ MBI BUJIUM €TO TIEPBBIE 3JIEMEHTBL.
Bepxy creBa, B mosie Debug, Ham TIoKa3aH X0/l BBIITOJHEHUS TPOTPAMMBI U TO, UTO TIPO-
rpaMma ObLjTa OcTaHoBJIeHA. TeKYIIUiA BEIBOJ IPOrPAMMBI [TOCJIE CTaHAAPTHOTO BBIBOAA
JaHHBIX 0TOOpaskaercs B moJe Console.

Kpacssiii npssmoyrobHUK B 11osie Debug (2) npepbiBaet mporpammy, 3esieHast CTpei-
Ka (run) (7) npomosmkaeT paboTy IPOrPaMMBbI 10 CJIEAYIOIIEH TOUKH OCTAHOBA, JKEJIThIE
ykaszaresn (3—5) pasdrBatoT MOCAEAYIOMIMN X0/ BBITOJHEHHUS TPOrPaMMbl Ha MaJI€Hb-
KHe TIarm.
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¥ o Ruby Thread - 1 (Step end at fVcIumestatafaptanaE P@[D] “a*
= /Volumes/Data/aptana test/read_tsv.rb:4 > @[1] “b*
= /Volumes/Data/aptana test/read_tsv.rb:9 - > @ [2] "
= /Volumes/Data/aptana test/read_tsv.rb:7 | & -
) = /Volumes/Data/aptana/test/read tswv.rb:7 ¥
AN Yal»

ﬁread_tsv.rb x |Termina|
1 #!lAusr/bin/env ruby
2
3= def count_terms{term_array)
B4 return term_array.length;
5 end
6
7= File.open("testdota.tsv", "r").map{|linel
8 terms line.split{""t");
@ 9 len count_terms{terms);
18 puts "#{len} terms in #{terms.jein(' 'J1";
11 1

Puc. 13.2. IHTerprpoBaHHbIl OTNaauMK — nporpamma 6bina npriocTaHoBEHa

OTnaaka B oT/IafguMKe, 3aMyCKaeMoM
yepe3 KOMaHAHYH CTPOKY

KOMaHZ[bI JJTaHHOTI'O THUIIa OTJ/IaJ4NKa HpI/I6JII/ISI/IT8]IbHO COBIIaZal0OT C KOMaHAaM BCTPO-
€HHOTI'O OT/IaJYNKa:

O yCTaHOBUTD/YAAIUTDH TOUKY OCTAHOBA,;

MPOIOJIKUTH PaboTy [0 caeyrolei Touky octanosa (run);

epeMecTUThCS B QYHKIINIO M OCTAHOBUTH B Hell mporpammy (Step into);
[IePEMECTUTHCS U3 TeKYIeN (hyHKITMN U OCTAaHOBUTH 1porpammy (Step out);

00O

BBITTOJTHUTD OIHY CTPOKY ¥ OCTAaHOBUTH TIporpaMmy (Step over).

Jluis 3ammycka ckpuira B oTiaguanke Ruby Habepure:

ruby -rdebug myscript.rb

CKPUIIT 3aIlyCTUTCS U OCTAaHOBUTCS Ha IIEPBOIi CTPOKe. 3aTeM OT Bac 1oTpebyercs
BBECTHU OJTHY U3 CJIEAYIOIINX KOMaH/I.

O b(reakpoint) <HoMep cTpoku > — yCTaHABJIMBAET TOUKY OCTAHOBA B JIAHHOH CTPOKe.

O n(ext) — MPOMOJIKAET BBHIMOJHEHWE CKPUIITA M OCTAHABJIMBAETCS B CJIENyIONIEi
cTpoke (Harra KoMaHza Step over, cM. paHee).

Q s(tep) — BbINOHSAET (DYHKIIUIO B TEKYIIEN CTPOKE U OCTAHABIUBAETCS B €€ Havajie
(nama komana Step into, cm. panee).

O fin(ish) — mpomoJIKaeT BBIIOJIHEHE CKPHUIITA U OCTAHABJIMBAETCS TIOCJIE 3aBepIIle-
HUS Tekyleid pyHkium (Hala komaHa Step out, cMm. panee).
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O c(ontinue) — CKPUIIT BBIIOJHAETCS JI0 CJEAYIONIEN TOUKU OcTaHoBa (run).

Q ¢ <HOMep CTPOKM > — CKPHIIT BBITTOJHSIETCS /10 YKa3aHHON CTPOKH U OCTaHABJINBAET-
cs1 B Hell.

O p(uts) — BBIBOAWT 3HAUEHUST IEPEMEHHBIX.

B otnajiumkax ecTh TpU KOMaH/IBI /71T TIOHIATOBOTO BBITIOJIHEHUS Ko/1a: Step into, Step
over u Step out.

MowaroBoe BbINOJIHEHUE
B MHTErpupoBaHHOM OTNagumke

Crpenka B cepenuie (cM. puc. 13.2, 4) o6osaauaer Step over. [1{e190k Ha Heii IPUBOLUT
K TOMY, 4TO (DYHKIIH count_terms () BBIOJHSIETCS, HO IIPOrPAMMa CHOBA OCTAHABJIU-
BaeTCs TOJIBKO IocJie 3Toro. Toraa Bel momnajiaeTe Ha 9KpaH, IMOKA3aHHBIA Ha puc. 13.3.
Bam kak 1moJib30BaTesio KaskKeTcs, 4To MPOrpaMMa IpoIyCTUIa 3Ty MyHKIUIO, OJHAKO
y TIepeMeHHbIX, U3MEHSIEMBIX 3TON (DYHKITUE, TTOC/Ie 9TOTO UBMEHIINCH 3HAUEH:I. Step
over — cTaHapTHast KOMAH/Ia IS TOTO, YTOOBI KaxK/[bIil pa3 He MPOBePsATh Bee (DyHKITUK
€O BCEMU UX TOAMPYHKIIUSIM.

%5 Debug 11 = I RS T |_‘Ts‘2 » || b= variables

¥ "B read_tsv.rb [Ruby Application] Name Value
¥ 1 Ruby @ len 4
¥ o Ruby Thread - 1 (Step end at /Volumes/Data/aptanal P@Iine “[Binary Data)]"
= /Volumes/Data/aptana/test/read_tsv.rb:10 > @terms Array[4]

= /Volumes/Datafaptana/test /read_tsw.rb:7
= /Volumes /Datafaptana/test/read_tsv.rb:7

p fusr/binfruby
«»F 3 IRRES

ﬁd__tsv,rb x | || Terminal

#l/usr/binsenv ruby

N == K

al

2

3= count_terms(term_array)
4 term_array.length;
5
b
?_
]

File.open("testdata.tsv", "r"J).map{lline
terms line.split{"“t");
e 9 len count_terms(terms);
B 18 puts "#{len} terms in #{terms.join(' ")1";
R 1

Puc. 13.3. IHTerpupoBaHHbI oTiaguuk nocne Step Over

Crpenka ciesa (cum. puc. 13.2, 3) o6osHauaer Step into. IT0 03HAYAET «BBIMOIHU
(byHKIIMIO B 3TO¥ CTPOKE M OCTAHOBUCH». EC/IN BBI TIEPEXOUTE B KaKy10-Tu60 (DYHKIIUIO,
TO BUIUTE JIOKAJIbHBIE TIePEMEHHBIE C UX 3HAYeHUAMU. MoskeTe TIepeiiTH ele Jambliie,
B O YHKIIAU, U C TTOMOTITBIO KOMaHJIbI Step over TPOCMOTPETb TIar 3a IAaroM Bee OTie-
paruu BHIOpaHHON (hyHKITUH.

B mannom cirydae Mbl CHOBA 3aIIyCTHM TIPOTPAMMY B OTJIAYUKE 10 TOYKH OCTAHOBA
u niepeiineM B GyHKIMIO count_terms(). B TOT MOMeHT, KOT/ZIa TTpOorpaMMa JIOILIa 0
BBITIOJIHEHWS (DYHKIIMK B TOUKE OCTAHOBA, MBI ITI€JIKaeM Ha cTpeJike Step into u mmomnaza-
€M B OKHO, TTOKa3aHHoe Ha puc. 13.4.
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Poebug Lk B 2D RF[B v x
¥ "% read_tsv.rb [Ruby Application]
¥ 1@ Ruby
¥ ;B Ruby Thread - 1 (Breakpoint at /Volumes/Datafapta
= /Volumes/Data/aptana test/read_tsv.rb:9
= /Volumes/Data/aptana test/read_tsv.rb:7
= /Volumes/Data/aptana test/read_tsv.rb:7

p fusr/bin/ruby
4| r i = ) A

Name Value
P@Iine *[Binary Data]"
Y@terms Array[4]

» @) "a"

"

Y e T
v
(<)
=

ﬁ read_tsw.rb X ||g|Termina|

1 #!lAusr/bin/env ruby
2

3= count_terms{term_array)

4 term_array.length;

B

b

7= File.open("testdata.tsv", "r").map{|line

8 terms line.split{""t");

B 9 len count_terms{terms);

18 puts "#{len} terms in #{terms.join(' 'J1";
IRTI 1

Puc. 13.4. lHTerpupoBaHHbIN oTnaguuk nocne Step Into

Kpy:KOK TOUKHM OCTaHOBA ITO-TTPEKHEMY CTOUT HAIIPOTHB JIEBSITOI CTPOKH, OJTHAKO YKa-
3aresib — HaIPOTHUB YeTBepToii. [IporpamMma HaxomuTces ceituac B pyHKIMU cnt_terms()
Y JKIET AaJbHeNnX yKazauwil. CBepXy cIipaBa, B 1oJie Variables, BbI BUUTE JTOKATbHBIE
nepeMeHHble (PYHKITUH, TI09TOMY 3/IeCh ITOKa3bIBaeTcs term_array, a He terms. Beerna,
KOT/[a y Bac €CTh TIOJI03PEHNE, UTO B (DYHKIIMU MOKET OBITh OIIHUOKA, BBI IOJIKHBI C TIOMO-
1Ipio Step into TiepeliTl B 9Ty (DYHKITUIO ¥ TPOBEPUTH PAacUeThl HA OCHOBE 3HAUEHWIT Tiepe-
MEHHBIX.

Crpenka cupasa (cm. puc. 13.2, 5) o6osuauaer Step out. Illesuok Ha Hell Beger
K TOMY, YTO MPOTPAMMa BBITIOJTHSIET OCTATOK TEKyIlel (GyHKIIUU 10 KOHIIA U 3aTeM
octaHaByuBaeTcs. ViTak, ecyiu BBI IeJKaeTe Tae-11u00 B GYHKIUK Ha count_terms(),
TO TOTIa/laeTe B OKHO, n3o6pakeHHoe Ha puc. 13.3. Bece pacuerst B GyHKIINY OBLIN
[IPOM3BEIEHBI, U, KaK U JJOJUKHO OBITh, HCIIOJIb30BaHUE (DYHKIINU 3aKOHUYEHO. Step out
MIPUMEHSIETCSI TTOCJIE TOTO, KaK BBI C TOMOIIbI0 Step into meperin B GyHKIMO U yOe-
JUJIMCH, 9YTO OHA BCe JlesIaeT BEPHO, — ¢ TOMOIIbIO Step out Bam He HYKHO BBITTOJHATD
(byHKIIMIO 710 KOHIIA, 1 BBI MOKETE TIPOJOJKUTH YPOBHEM BBIIIIE.

Tunuunblii mpreM mpu paboTe B OTIaYNKe — YCTAHOBKA TOYEK OCTAHOBA MEPE]]
[IPEIIOIaTaeMbIM MECTOM C OIMTUOKON, OCTAHOBKA MIPOTPAMMBI B 9TOM MECTE U MPO-
BepKa TOTO, UMETOT JIU CMBICJ 3HAUEHUS ITepeMEHHBIX. YTO 9TO 03HAYAET B OTAEJIBHO
B3SITOM CJIy4Yae, 3aBUCUT OT TUIIA OIIUOKH, KOTOPYIO BB XOTUTE YCTPaHUTh. Ecain peub
UAET O AEJIEHNN Ha HOJIb, Bbl YCTAHABJUBAECTE TOYKY OCTaHOBA TaM, I'/l€e paCCYUTHIBA-
€TCSI IeJIUTEND, TO €CTh 3HAaUeHNe B 3HaMeHaTeJie. B ciyyae UCKITIOUeHUs BB, KaK MMpa-
BUJIO, MOKETE CYUTATH HOMEDP CTPOKH, B KOTOPOI OHO MOSIBUJIOCH, B JKypHaJie U JIJIsi
pO0BI YCTAaHOBUTH TOUKY OCTAHOBA 3a APy CTPOUYEK 0 9TOTO. 3aTeM BBI IIIar 3a Ia-
rOM TIPOJIBUTAETECH K MIO03PUTEIBHON CTPOKe U HAbJII0aeTe 3a TeM, KaKkre (DYHKITUN
" 3HAYECHUA IIEPEMEHHDBIX Sal[efICTBOBaHbI. YacTo 3aTeM BaM IPUXOAUTCA MMPEPbIBATH
XOZ MPpOTpaMMbl, YCTaHABJINBATHb HOBYIO TOYKY OCTaHOBA 1 3allyCKAaTbh IPOTPpaMMy
elle pas.



nasa 13. Otnaaka II: Haiiau owmbKy 159

MowaroBoe BbINOJIHEHUE B OT/IafuUMKe,
3anycKaeMOM M3 KOMaHAHOW CTPOKM

3arrycTiM Halry TpOTpaMMy-TIPUMeP He B UHTETPUPOBAHHOM OTJIQIYMKE, a B OTIATINKE
KOMaHHOH cTpoku B Ruby, ncross3yst rdebug:

johannes$ ruby -rdebug read_tsv.rb testdata.tsv
read_tsv.rb:3:def count_terms(terms)

[Tporpamma 3amycTiach B OTJIQ{YMKe, OTHAKO OCTAHOBUJIACH YiKE B TEPBOH (DYHK-
uu count_terms(terms):

(rdb:1) b 9

Set breakpoint 1 at read_tsv.rb:9

MpbI ycTanaBinBaeM TOYKY OCTaHOBA B CTPOKe 9, B KOTOPOIi CTOUT len = count_
terms(terms);:

(rdb:1) c Breakpoint 1, toplevel at read_tsv.rb:9
read_tsv.rb:9: len = count_terms(terms);

ITporpamma BBITIOJTHSIETCSI 1aJIbIIIE M OCTAHABJIMBAETCS B TOUKE OCTAHOBA B CTPOKeE 9.
OTtauuk ApysKemoOHO MOKa3bIBaeT HaM, KaKOM KO/ CTOUT B 9TOI CTPOKE:

(rdb:1) s read_tsv.rb:4: return terms.length;

[Tepexomnm B hyHKIMIO count_terms (terms). B Heil 0T/IaluuK OCTaHABIMBAET MTPO-

TpaMMy 1 CHOBa BBIBOAUT HaM I/ICXOI[HLIfI KO/

(rdb:1) p terms.length
4

Mpb1 MOJkeM BBIBECTHU B OTJIA[IUUKE [IJIMHY MaccuBa terms — 4:

(rdb:1) s read_tsv.rb:10: puts "#{len} terms in #{terms.join(' ')}";
Unem panbine v nokuaemM GyHKIUIO count_terms (terms):

(rdb:1) s 4 terms in a b ¢ d read_tsv.rb:8: terms = line.split("\t");

3areM UieM Jaybliie U BUAUM Pe3yJIbTaT BBITIOJTHEHUST KOMAH/IBI puts (print).

OTnagka B AeK/1apaTUBHbIX fA3blKaX
nporpamMMmnpoBaHus

[Ipu nporpaMMupoBaHNH € IIOMOIIBIO IeKJIaPATUBHBIX SI3BIKOB (CM. pasfien «S3b1Ko-
BBbI€ ceMbU» TJIaBbl 26), Takux Kak SQL unu CSS, mporpaMMuCT He 3a/1a€T MOTIAaroBoe
PYKOBOZICTBO TOTO, KaK IIporpamMMa JI0JKHA PEITUTh TEKYNIYIO 3a/1a4y, a ¢ TOMOIIBIO
CeJIEKTOPOB U TTPABUJI OIIPeleiIeT, KaKue 3JIEMEHTDI JI0JIKHbBI U3MeHAThCsA. KoMIbio-
Tep obJiaziaeT OTHOCUTEIBHO BBICOKON CTeleHbi0 CBOOOABI B TOM, KaK OH UX Oyzer
KCII0JIb30BATh.

C o/1HOI1 CTOPOHBI, 3TO IPEUMYIIECTBO, TIOCKOJIbKY, KAK TOBOPUT OIIBIT, B JIcKJIapa-
TUBHBIX SI3bIKAX MMOSIBJISIETCS] MEHBIIE CEPbe3HbIX omnbok. Ham ropasio serde mpej-
CTaBUTH cebe «sI XOUy 3TO», YeEM JIEPKATh B TOJIOBE U KOPPEKTHO 3aIllUCaTh BO BCEX
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netangx 100 maros, koTopele BemyT K 1iesin. Ho, ¢ 1pyroii cTOpoHBI, Ipy MOSIBIEHUN
omu6oK, eciu, HatpuMep, ormeparop SQL He BbIIaeT Pe3y IbTat, XOTsI JAaHHbIE B TaOJIH-
I[aX eCTh, VJIM PETYJIIPHbIE BBIPAXKEHIS BBIIAIOT TOJBKO IYCThIE CTPOYHBIE TIEPEMEH-
Hble, Wi KoMauzabl CSS He paboTaioT, CUTyalus CTAHOBUTCS IIEKOTINBOIL. B nexia-
PATHUBHBIX A3BIKAX HET BO3MOKHOCTH BOCIIOJIB30BATHCS CTOCOOOM print-oTiaaKy,
4TOOBI BO BPEMSI BBITIOJTHEHUST [TPOTPAMMBI BBIBECTH 3HAUEHUS IePEMEHHBIX. MajieHb-
KUMU [IAKKAMU IBUTAThCS 110 KOAY U HAGIIONATH 32 TEM, KOT/[a KaK1ue 3HAYCHWUS 13-
MEHSIOTCST, TAK)Ke HEBO3MOJKHO.

Ho ne Bce Tak 6e3HA/IEKHO, TAK KaK U B JIEKJIAPATUBHBIX SI3bIKAX €CTh BO3ZMOKHOCTU
3arJITHYTh BHYTPb CHCTEMBI, O KOTOPBIX MbI IOTOBOPHM B CJIEAYIOIIUX Pas/iesiaxX.

SQL

explain — MOITHBIN UHCTPYMEHT, ecau Bail SQL oueHb Me/JIeHHBIH, TaK Kak explain
TOYHO TOBOPUT BaM, Kak 6a3a JaHHbIX 0OpaboTtasa sanpoc. [Ipnobperst HeKOTOPBII OITBIT,
BBl CMOJKETE 3aMETHTh, T/I¢ Ga3e TaHHBIX TPHIILIIOCH TIPOCMOTPETD BECh CTOJIGEI] B TaOIH-
1€, TaK KaK BbI He OTPEAeNUIN uHaeke. [Ipu oTajike 3ampocos, KOTOpbie 160 He BbI-
JIAl0T CTPOKH, TUGO BBIZAIOT WX CIUIIKOM MHOTO, 3TO, K COKAJIEHUIO, TOMOTAET OYEHb
cmabo. Takue 3aPOCkI Yalle BCEro 3a/[al0TCsA KOMaHIO| Join, KOTOPast CBSI3BIBACT MHO-
ro TabJINIL, U €CJTU B HUX IPUCYTCTBYET Mapa HYJIEBbIX 3HAYEH U1, TPOTPaMMa He BBIBOJIUT
HUKaKIX 3HaueHuit. Ho ecsm ycsioBYs 17151 JTaHHOTO OMIepaTopa CIUITKOM OTJIHYAIOTCS
OT CTAH/IAPTHBIX, YTO BEJIET K TOMY, YTO IPOTPAMMA BBIZIAET MHOTO CTPOK, explain MoXeT
yKasaTh BAM HA MECTO BO3HUKHOBEHWUS TPOOJIEMBI, TOKA3bIBast BEJIMYUHY MACCHBOB JIaH-
HBIX Ha PA3HBIX YPOBHSIIX CJIOKHOTO 3a1IpOCca.

31ech BaM [TIOMOTYT Pa3JIosKeHUe 3apoca Ha KOMIIOHEHTHI U UX ITPOBEPKa 10 OT-
neabHoctu. Co3aiiTe TECTOBBI MacCUB JJAHHBIX, BBICYUTANTE B yMe U Ha Gymare
MPaBUJIBHBIN PE3yJabTaT U KAMEHb 32 KAMHEM CHOBa cobepuTe OMmUGOYHBIN 3a1poc.
B kaxoii-To MOMEHT COBOKYITHOCTb PE3yJIbTATOB HAYHET OTKJIOHITHCS OT BAIIUX 0K -
NIaHUH, TOT/IA CIEAYET BBECTH YTO-HUOYIb Bpojie left join wum Apyrux creruaib-
HBIX YCJIOBUH.

Pensinnonnbie cucteMbl 6a3 JaHHBIX, TOHUMAIOIHE KOMaHIy WITH, oberdaior
3Ty paboTy. WITH IO3BOJISIET BBIJICTUTH PA3IUYHBIE TTO3aIPOCHL B OT/EIbHBIE BJIOKH,
KOTOPbIE€ BU3YaJIbHO OT/EJEHBI OT 3apocoB ¢ Join. TakuM o6pa3oM, BBI JI€TKO MO-
JKeTe CKOTMPOBATH U TPOBEPUTH JII060H 13 9TUX ToA3anpocoB. Ecau Bee moa3amnpo-
cBl paboTaioT, HO OO Pe3yIbTAT BCE-TAKHU ellle HeBepeH, mpobieMa B rIaBHOM
3ampoce.

PerynsipHble BblpaKeHusi

Perysisipubie BoIpaskeHUs CJI0KHBI 119 YTEHUS, IOHUMAaHW U, K COXKAIEHUIO, TAK3Ke /1S
oTyIaIku. Tak Kak B HUX B C:KATOM BUJI€ 3aKOJIMPOBAHBI JIeHCTBUTEIBHO CJIOKHbIE OI1e-
paIuu, HaM TSKeJIo 6e301MMO0YHO TIPOCAENTH 32 HUMU. T0, 4TO B PETYIISIPHBIX BbIPa-
JKEHHUSAX IPOU3BOJUTCS IPYIIIMPOBKA U OJIHA U3 IPYIIIT YAaCTO SIBJISETCS OIIINOHAIBHOMH,
He JiesaeT boJiee JIETKUM MOHUMAHUE W TTOUCK OIMUOOK.

Heckosnbko JieT Ha3a/| HOABUIUCH BCIIOMOTaTeIbHble HHCTPYMEHTBI, C HOMOIIBIO KO-
TOPBIX MOXKHO PeryJisspHble BBIPAKEHUS MHTEPAKTUBHO PA3JI0KUTh U OTIauTh. OnuH
13 IIpUMepoB — debuggex.com, CTPaHMIIA, Ha KOTOPYIO Bbl BHOCUTE Balll PeryJisipHble
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BBIPaKeHUsI ¥ TECTOBYIO CTPOUYHYIO TiepeMerHyio (puc. 13.5). 3ampoc B moucke regex
tester BBIJACT ellle penIokeHus. [Ipuiokenue MoKka3pIBaeT BaM, IIPOU3BOIUTCS JIU
TPYNITUPOBKA, KaKKe TPYIIIIbI CBSI3BIBAOTCS (HOMEPa CTPOK B CKOGKAX, KOTOPBIE BHI 3a-
naere, 4TOOBI UCIIOJIB30BATh PE3YJIBTAT KaK PErYIsAPHOE BHIPAKEHUE), U CO3/IACT Tapy
CITyYalHBIX, TOAXOASIIUX TI0/] BAIITN PETYJIIPHBIE BBIPAXKEHUSI CTPOYHBIX T€PEMEHHBIX.

Short Tutoria

“f&tl’-pﬁ’?:\/\/(-+?)\/(\D+D\/ (\d+)\.heml
[C] Ignore case (i) ] ~$ match lines (m)

Check out the 4-minute tutorial fo learn about Debuggex' most powerful features!

— Group 1 Group 2 Group 3
o-Hemm-La-low i o)
v
pm:ps://danensalan.nen/ahuﬂ,’ua.hml
Matches
Captured groups: Some random matches:

0: "nttps://datensalat.net/abed/123. heml " -
n " http://AXE - b/7/0/31.heml
1: "datensalat.net

2: "abed"
.

"
3: "123 http://0/--/491.html

Puc. 13.5. Debuggex: BuA, perynapHoro BbipaxeHusa

RegexBuddy — npustoskenne Windows, Kotopoe Bbizaer erte 6oJiee ogpoOHyI0 HH-
(hbopMAaIIHIO B I1BETE O Pe3yJIbTaTax, OMCKE ¢ BO3BPATOM' 1 1Iarax, By lIUX K Pe3yJIbTaTy.

CSs

Bo Bce Gpaysepbl BCTPOEHBI MHCTPYMEHTHI pa3paboTunKa. ITH MHCTPYMEHTHI BBIIAIOT
kpacuBbiil criicok CSS-komanz, geiicTByonux /st Boiziesienroro pparmenta HTML.
CSS-komMaH b1, 3aT€pTHIE APYTUMHU, OYAYT 0TOOGPAKATHCS EPEUEPKHY THIMU.

Eciin oiHa u3 Bamumx KOMaH/I ¢ yKa3aHUEM CTUJISI OTCYTCTBYET, BO3MOKHO, BBI ClleJIa-
JIW OTIEYATKY, TAK KaK cuHTakcuueckue ommOKku B CSS BeyT K TOMY, 4TO KOMAH/IbI BO-
00111e He BHOCSTCS B CIIMCOK. VLJTH 5ke BBl 3a6BLIN COXPAHUTD €€, NI COXPAHIIIU HE B TOT
haiin — B 1060M cITydae OTCYTCTBUE KOMAHJIbI OY/IET TeM, 4To BaM MoMozKeT. C IIOMOIIBIO
CSS-Banunatopos, naripumep CSS Lint (csslint.net/) uau Jigsaw (CSS-BanumaTop
or W3C) (jigsaw.w3.org/css-validator/), Bbl cMOKeTe ObICTPO HAlTH CUHTAKCHYe-
ckue ommbku. [ToueMy KOMaH/IbI 3aTUPAIOTCS APYrUME (HAIIPUMED, B APYTOil KOMaH/e

! Opna yacTb PeryJisipHBIX BBIPAXKEHUIT He cpaboTala, M0ITOMY BBIIIOJIHEHUE MPOJOJIKAETCS

C IpyToi 4acTbio.



162 Yacrb III. PaboTa Haa owwmbKamm

CTOWT CIEIUATTbHBIN CEJIEKTOP MJIN JKe OHA HAXO/IUTCS B CBSI3AHHOM TT03/[Hee (haiijie), 3Th
WHCTPYMEHTBI, K COXKaJIeHUIO, CKa3aThb He MOTYT, O/IHAKO OHU KaK MUHUMYM JIal0T BaM
OTIPABHYIO TOYKY /ISl HOHMMAHUSI TOTO, [I0YEMY 9TH KOMaH/Ibl He paboTaloT.

Eci B pasHbIX COBpeMEHHBIX Opaysepax Bbl BUAMTE OOJIbLIME PA3IMUYK, IPEAIIO-
JoxuTesnbHO, B BameM CSS mian HTML ectb ommbKa, Tak Kak Ha JaHHBIM MOMEHT BCe
Gpaysephl BBLAAIOT OAUHAKOBbIE PE3YJIbTATHI, BILIOTh 0 MEJKUX AeTajeil. VI, BO3MOXK-
HO, IPUYMHA B TOM, YTO BBI ITbITAETECH C TIOMOIIBIO JIoMa ¢Bs13aTh /Ba CSS-kona, Heco-
BMECTHMBIX APYT ¢ ApyroM. CTpoUHbIe 5JIeMEHThI He JIo0T KoMaHabl height u width,
OHU IIpeJHA3HAYEHBI 1JIs 9JIeMEHTOB 0JI0YHOTO YpoBHsL. 1 Hao6opoT, line-height —
TOJIBKO JIJIS1 CTPDOYHBIX 2JIEMEHTOB.

Ecii a1eMeHTBI YIOPHO BeayT cebs He Tak, KaK Bbl XOTUTE, U Bbl IipoBepuin CSS
u HTML Ha npeamer omuGoK, yMEeHbIINTE KOJUYECTBO KOMaH/ CTIIS, B 0COOEHHOCTU
TeX, KOTOPbI€ BJIMSIOT Ha TUII OTOGPasKeHUs U MOJOKEHUE HA CTPAHUIE, TaK KaK OHU
MOTYT BCTYIIaTh B XUTPOe B3anMo/ielictBue. Hammpumep, BriounTe B Koz float: left,
position: absolute, a Takxke display: block, ogHaxo koMania float 6e3 YKa3aHUs 11~
PMHBI He pacTaruBaeT 06beKThI o muprHe Ha 100 %, a c;KMMaeT Balie coAepKUMOE, TO
ecTb paboTaer ckopee Kak display: inline-block.

Ecnu 60onbLUe HUYero He noMoraeTr

Ecsin Bac 3aTepsio Ha KaKOH-TO mpobiieMe, KOTOPast KAKETCsT HEPA3PENTNMOM, 9acTo To-
MOTaeT (PU3NIECKHU HJIH XOTS GBI MBICTIEHHO OTOUTH OT KJIaBUATYPbL. IIpOTy/IKY, IaBaHue
11 TTOE37IKM Ha BEJIOCHTIE/IEe YacTO BBI3BIBAIOT XOPOIITHE NIEH, TaK KaK TP 3TOM depe3 Halll
MO3T MeJJIEHHO TTPOKATHIBAIOTCST aTb(ha-BOTHBI, CTIOCOOCTBYIOTTHE TIOSIBIIEHUIO TBOPYECKIX
perrtenmit. JacTh MO3Ta 3aHUMAETCST MOTOPHO /IEATENHLHOCTHIO, BHUMAHIE Oy KIaeT T7e-
TO B JIPYTOM MECTE, 1 UMEHHO MOITOMY TIOPOH MOKHO Kak OY/ITO KPaeM TJTa3a BOCTIPUHSITH
HEKOTOPBIE ACTIEKTHI TPOOJIEMbI, KOTOPBIE ITPH TIOJHOM KOHIIEHTPAIIMN OCTAIUCH CKPBITHI-
mu. Kpome Toro, Kpaiite moJie3HO TO, 9TO B IBIKEHUH BaC He MOKeT oTBIedb Facebook.

Bo BpeMmst cHa B HallleM MO3TY TIOSIBIISTIOTCST G0Jiee MeITTEHHBIE TETA-BOJTHDI, KOTOPHIE
MOTYT BBITAIIUTh HA CBET MCKOMBII pe3ysnbrar. COH, KaK BBISCHUJIN UCCTIEIOBATENH,
1 caM 1o cebe TToMoraeT B perennu mpobaem. VHoraa perenne caMmo OO0 TPUXOANT
Ha cJtefryioniee yTpo. Bmecto Toro uto651 3a HOUB cIoMath cebe Bee 3yObl, TPHI3S 3a/IaHueE,
MOKHO TTPOCTO TTOWTH CTIaTh. BpeMeHaMN pellleHne, HalJIeHHOe BO CHE, OTHOCHUTCSI K TIPO-
6J1eMe, O CYTIECTBOBAHUN KOTOPOIT BBI M He TTOI03PEBAI.

Mue cHuUICS yKacHbIH Tpobes B 6e30MaCHOCTH B OTPOMHOM MEXaHU3Me
Blogengine. Korza st ipocHyiachk, st MOHSJIA, YTO 3TOT TPOOEST IeHCTBUTENBHO
cymiectByet. KaskpIii yTHUK MOT 3aMEHUTH Bee U300pakeHus B 6iore Kap-
TUHKOI CO CBOEH OTCKAaHUPOBAHHOU MTATOU TOUKOM.

Kampun

Komneurno /K€, KpbOM€E MeCTa /IJidd CHa, BaM HY KEH JIMCT 6yMaI‘I/I niam I{TO-HI/I6y,Z[b apyroe
JLJIs1 3aIlMCU HOBOU ujaen. Muave Ha ciaeayitoiiee yTpo oHa UCY€3HET — HEBAKHO, Ha-
CKOJIBKO HACTOMYMBON 1 He3aObIBaeMON OHa Ka3aiach BEUYEpOM. " xTo 3HaeT, IIpUuaeT
JIM OHa KOF,Z[a-HI/I6y,7_'[b CHOBa.
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CoH Ha paboueM MecTe — He BCET/Ia IOCTYITHBIA BAPUAHT, 0COOEHHO JIJIST CITYKAIUX.
Heb6oubiioe yTerenue: yeTaaocTh TOKE MOKET TOMOYb TPpU petieHny pobiemsr. Ecin
3aJ1aTh WCIBITYEMBIM 33/1a49K, TPEOYIOIIE TBOPUYECKOTO PEIIECHIS, JYYIIe BCEro OHM
C HVIMU CIIPABJISIIOTCS B TE Yachl, KOT/[a HauMeHee GOIphl, HAITPUMED, COBBI — IO yTPaM
1 Hao60pOoT. [ThsTHBIM CTYIEHTAM TaKIKe yaBaJIOCh HANTH HEOKUIAHHbIE PEICHYST ObI-
cTpee, YeM TPE3BBIM. Y CTaBIIMH M TIJIOX0 COOOPAKAIONINI MO3T XyKe COTPOTUBJISIETCST
Pa3/IMYHBIM CTPAHHBIM HJIEIM U HEOXKMIAHHBIM CBS35IM, U UMEHHO 3TH UJICH SABJISIOTCS
TEeM, YTO HY’KHO TP PEIIEHUH OTIPeIeJIEHHBIX TpodeM..

OJHO#T U3 CaMBIX TIPOCTHIX U M3TOOJIEHHBIX CTPATETHI TOMCKA OMUOOK SBJISETCS
MeTo/ yTerka. CBOMM Ha3BaHMEM MeTOJT 00s13aH HEU3BECTHOMY TIPOTPAMMICTY, ¥ KOTO-
POTO GBITa IPUBBIYKA C TIETBIO MOUCKA OMTHGOK 00BACHSITH CBOW KOJI YTEHKY, CTOAIIEMY
Ha paboueM crosie. Ecaiu y Bac HeT moji pyKo# yTeHKa, MOYKETe BOCTIOJIb30BAThCS MO~
MOII[IO JTI060TO YET0BEKA, CTOSIIIETO PSIIOM, OT KOTOPOTO He TpebyeTcst pasbuparhbest
B IIPOIPaMMUPOBAHUN JIy4llle, YeM I1acTMaccoBas urpyiika. CTpoka 3a CTPOKOH OITn-
HIMTE 9TOMY YeJIOBEKY, YTO JI0JIKEH JleIaTh KO/ U YTO OH JieslaeT BMecTo aToro. Bo MHO-
TUX CJIydassx o4eHb ObICTPO BB ckaxkere: «O! D1o ke Tam He Hamucano. Crnacu6o 3a
MOMOIIIb, TEMEPh 5T 3HAIO, B UeM JIT0». MeTo/I yTeHKa MOKET GBITh MOJIE3HBIM yiKe Ha
CTa/INY IIJIAHMPOBAHUS: KOTJIa BBl OIUCHIBAETE JAPYTOMY CBOU HaMepPeHUs, IyTh UX UC-
MOJTHEH VST CTAHOBUTCST GoJiee MOHATHBIM. To, 4TO BB 06JIeKaeTe CBOM TIJIaH B CJIOBA, SIBHO
3a/1efiCTBYeT MHbIE 00JACTH MO3Ta, HESKEJIH ero 061yMbIBAHHE.

Pamnb1iie s ctiop3oBata /17151 3TOT0 pa3Hble Bl Ha MOeM IMICbMEHHOM CTOJIE,
TTOTOM PE3UHOBOTO YTeHKA (KOTOPBIH MOTEPSIICS ) U B KOHIIE KOHIOB (pUTYypKHU
u3 «Moli MasieHbK1i TOHW». VIrpa B BOITPOCH! ¥ OTBETHI € TOHU B 3aBUCUMOCTH
ot Trma GUTyPKU [IOHK M3 ceprajia MHOTIA IIOMOrajia MHE B PellleHIH mpodJie-
mbl. HezmaBHo s 3aBesia KowiKy. Terepb s TOBOPIO C Heil, ecJId MHE HYKHO 00Cy-
IIMTh C KEM-TO IIPOOJIeMy.

www.flickr.com,/photos/chixOr/84796 84070

Ilnst cpenpi paspaborku IntelliJ-Idea cymecrsyer Code Consultant Plugin (sites.goog-
le.com/site/codeconsultantplugin). Code Consultant sagaer Bopocsl, OTHOCAIINECS
K JIeJly, HalfpuMep: «JTO MPaBUIbHBIN Kjaacc?» nian «M o yueM HaM 3TO TOBOPUT?».
Opnnaxo paspaborunk, Hatan Bokcaen, npeaynpesxuaet: «[Liarun cosman JuIib st
pasroBopa. Eciii Bam 1eficTBUTEIbHO HYKHA [TOMOIIIb, TOTOBOPUTE C KOJLIETOM NI IPY-
TUM 4eJI0BEKOM». Eciiit To6IM30CTH HET HU KOJUIETH, HU TJIATMHA, HU YTEHKA, BaC B JIO-
60e Bpems Boipyunt Developer Duck: www.developerduck.com.

PojicTBEHHBIM METOY yTeHKa sABJsieTcst MeTos otsiaaku Stack Overflow, Hazsatue
KOTOPOTO MbI B35 113 KomMeHTapust k Hacker News:

1 maseiBaio ato Metogom Hacker News. A y:ke pemui MHOTO TIpo6ieM, mbi-
Tasich copmysmpoBath xopornuit Bornpoc 17t Stack Overflow. TIpo6iema
KaQJKETCsI CJIOKHOMU, eCJTi s1 (QOPMYJIUPYIO €€ B yMe OJHUM TIPE/JIOKEHUEM.
Ho eciiu s1 IBITAIOCH OITUCATD, YTO CKPBIBAETCS B IIIyOMHE BOIIPOCA, YETO 5T XOUY

! Bosee nmoapobHyIo nHGOPMAIIIo MOKHO HailTH Ha caiite www.wired.com/wiredscience/2012/

02/why-being-sleepy-and-drunk-are-great-for-creativity /.
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lIO6I/ITbCH, KaKne NHCTPYMEHTDI NCII0JIb3Y10, KOT/la ITOABJIACTCA MOA HpO6JIeMa,
1 BCE 9TO Ha IIpUMEPE YIPOIIEHHBIX CJIy4Ya€B, TO Yalll€ BCETO OTBET IIPUXOJUT
B TOJIOBY €1I1€ 10 TOT'O, KaK s HallhCaJl BOIIPOC /10 KOHIIA.

news.ycombinator.com/item2id=5239925

Ecnu v 3TO He noMoraer

N ot npodeccnoHaTIbHBIX TPOTPAMMICTOB CHOBA M CHOBA MOKHO YCJIBIIIATD UJIU TTPOYH-
TaTh, YTO OHM YACTO HE 3HAIOT, KAK UIMEHHO UM YAJI0Ch YCTPAHUTh KaKy0-TH60 OMIMOKY.
Bot uTo ckazan ogua n3 mporpaMmmMucToB mpoekTta Arpanet bepuu Kosemr: «Bot Tak 511 3a-
paboTast CBOKO PEITYTAIINIO, UCIIPABJIsIst OITUOKH, KOTOPbIE O0JIbIIIE HUKTO HE MOT HCIIPABUTb.
XOopoII10, 4TO MEHsT HUKOT/IA He CITPAITUBAJIH, KaK 5 9TO /iesiail. [IoToMy 9To 4eCTHBII OTBET,
KaK IPaBuJIo, ObLT: “S HelocTaTOuHO pasobpasicst B KOJIE, IOITOMY POCTO B3SLI U HAIIKCAJ
HoBbIiT"»!. Koreuro, nosicisier Kosesnt, oH 6bLT 0UeHb XOPOII B HAITKMCAHUI HOBOTO KOJA —
TIJIOXUM TIPOTPAMMIUCTAM HE CTOUT CJIEIOBATh €TI0 IPUMEDY.

Harnmcarb Ko 3aHOBO — He caMoe ObICTPOE WK IIPOCTOE PEIIEH e, HO B KU3HU ITPO-
rpaMMUCTa B ONpPe/IeJIEHHBIT MOMEHT BO3HUKAET CUTYAIIWsI, KOT/A KO/l HU B KaKyto He
MOAaeTCs OTIajike. Eciu BBl MOOILIM K 9TOU TOUKE, MOKHO JINOO HOIPOCUTH COBETa
y 6oJiee OIBITHOTO KOJIIETH, IMOO Mepenucarh YacTh Ko/a ¢ OIMUOKOI 3aHOBO, JIydlie
BCETO, HE 3arJis/IbiBas B Hepabouuil ko, 3amuirire st cebst BXOIHbIe 3HAYEHUST 1 32-
Ja4YM KOJIa, a 3aTeM CO3/IaiiTe, ecIIn TTOYyIHTCs, Jaske GoJiee Xopoliyio Bepcuio. B utore
BBl COKOHOMHUTE BPEMSI I HEPBDI.

Mocne noucka ownbok 0 nomcke owmnboK

Ecim Bb1 06HAPY K111 OIIMOKY, TO HE IyMAaIiTe, 4T0 9TO OIIPENEIEHHO IIOCIEHsI B Balllei
JKM3HK OInOKa B IiporpamMmmupoBatuy. [TogymaiiTe napy MrCHOBEHUI HaJl CJIELYIOIIM.

O TIlpusesa jm K 3T0M omumbKe oAHA U3 MOMX IIPUBbIYEK Iporpammucra? Eciu ga, To
Kakas?

O TIpusen i k ommbKe KoHIENT Moero kKoaa? Eciu ga, To kak?
O Kaxk g mor 6b1 ObICTpee HAIACTD HA CJIe/] 9TOH ommrOKu?

Econ BBI yoke 3HaeTe, 4TO 3a0BIBUMBHI, 3AMUIITKITE IO/ CBOMX Pa3MBIIIJIEHUN B Te-
Tpab «BbIyYeHHBIX YPOKOB». [lapy MUHYT, KOTOPBIE 3alIMyT Yy Bac pasiyMbsl U 3alIUCh,
BbI COKOHOMUTE TIPH TIOUCKE CJAEAYIONIEH OMMOKH.

Jlydiie Bcero — JJIst KXKI0# OnMOKY, KOTOPYIO BbI YCTPAHWJIIM, 3alIUChIBAiiTe MexXa-
HU3M poBepku. Tak BbI HATOMHUTE cebe 06 HTOM MOBJIHEE, ECITU OITUOKA TIOSIBUTCSA BHOBD
B cJIydae, Korja Jubo Bbl YCTPaHWUTE He caMy OMHMOKY, a JIUIIb ee CUMITTOMBI, JTU6O 110
KaKMUM-TO IPUYMHAM CTApblii KO/ CHOBA «BO3POIUTCS», HAIIPUMED, €CJIN BB YA U3
CUCTEMBbI YIIpaBJIeHUs BEPCUSAMU CTapblil BapuanT. Kak co3ziaBaTh IIpaBUJIbHbIE TECTHI
IS TPOBEPKH, TIOAPOGHO paccKkasbiBaeTcs B riiase 16.

1 Ceuben I1. Konepni 3a paboroit. — M.: Cumsou-ILmoc, 2011, — C. 457.
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Haubonee pacnpocrpaHeHHble NPUUYUHbI
OWM60K NJIOXUX NPOrpaMMUCTOB

1.

N3menenHnblii daiin He ucnoabdyercsa. Eciu cienannble BAMU U3MEHEHUS HU
K 4eMy He MPUBOJSAT, P IIPOBEPKHU BHECHUTE abCypAHOE 3HAUEHNUE JIJIST KaKOii-
Janbo mepeMeHHO’, KOTopoe B JII0OOM cirydae GyneT 3aMeTHBIM B paboTe Koja.
Ecau e 1 mocsie 2TOTO HET HUKAKOU peaKIlnu, IPEAMOTOKUTEIHHO, BBl M3MEHS -
eTe He TOT (aiiyl MJIu JKe BHOCUTE U3MEHEHUS He B TOM MecTe. BO3MOXKHO, TyTh
B (haitsie KOHGUTYpAMU WU IPOTPAMMe YKa3aH HEMPABUIbHO, YTO TTPUBOIUAT
K TOMY, YTO BBl BHOCHUTE ITPABKY B TTPABUIBHBIH (paiis, HO MPOTPaMMa BbITIOTHSET
HeTPaBUJIbHBIN.

IlepemenHnas He uHMIHaAu3upoBaHa. (Vuunnanusanus nepeMeHHOHN BBITJISIUT
KaK HEeCKOJIbKO M3JIMIIHASA CTPOKA, B KOTOPOii foo ycraHoBIeHO Ha 0 in ykasaH
MyCTON MaccuB.) ATy omuOKY 4acTo JOIYCKAIOT IPOTPAMMICTBI B HaYaJIe Kapbe-
pbI, conpoBosk/iast ee MbicJibio: <1, Mmenounsie mpuanpkn! Paboraer ke, Kak TOJIb-
KO YTO BBISICHUJIOCH, OTJIMYHO ¥ 6e3 910l 61opokpatnu ¢ nHuinaansanueii!» Bo-
MEePBLIX, AeHCTBUTENBHO paboTaeT, HO 3aT€M TIPOTPAMMUCT BCTABJISIET CBOI KOJT
B IIMKJI, MOKeT OBITH Jlaske He 3Hast 00 aToM. [ToaToMy ceiiyac epeMeHHast BMECTO
HUYET0 BCE BPEM IIOJIy4aeT OCTaTOYHbIe 3HAYEHNS U3 NPOIIJIOTO IIUKJIA U CO3/a-
€T IIyTaHUILy.

HOpH]_IOK OLI€HKH B JJIMHHBIX paCu€TaxX HEIIPpABUJICH. BI)IXOLI n3 curyanuu — 10-
IIOJIHUTE/JIbHbIE CKO6KI/I, B TOM 4HCJIE€ B T€EX MECTaX, I'/l€ OHN KaKYTCS HEHYKHbIMU.
He o6pama171Te BHHUMaHUWA Ha HACMEIIKU APYTUX IMIPpOrpaMMHUCTOB Ha/l TEM, YTO BbI
pacCTaBJIsI€TE HEHYKHbBIE CKOOKH. DTO He CTOUT HUKAKUX YCI/I]II/IIjI ", KpoMe€ TOrOo,
3aKPEIJISAET TO, UYTO Bbl ﬂeﬁCTBI/ITeJIbHO XoTeJin caesaTb.

Bbl HCTIONIb3yeTe HEMPABWIBHYIO BEPCUIO OHOIHOTEKH, (PPEHMBOPKA UM PYTOTO
CBA3aHHOTO HHCTPYMeHTa. B caMoM yZauHOM ciydae He yAaeTcs Mpoiecc KOMIIH-
JIAIH, TaK KaK KOMITUJISITOP He MOXKET HUYETO CIeNIaTh, UCII0JIb3YS TAaHHYIO BEPCHIO.
ITO MOKET CJIYYUTHCS JIUIID B SI3BIKAX, KOMIIUJISAINS B KOTOPBIX POUCXOAUT 10
3amnycka nporpamm (Hamnpumep, C++). CkpunroBsie s13biku, Takue kak PHP wian
JavaScript, noakmouaor 6u6JIUOTEKN TIO-APYTOMY, B HUX TOJBKO KO BPEMEHH 3a-
MyCKa Bbl 3aMETUTE, UTO UCIIOJIb3yeMast Bepcust OGUOIMOTEKN HECOBMECTUMA C BEp-
cueil a3bIKa.

IIpo6JeMsbl ¢ peryasipHBIMU BbIpasKeHUSIMHU, B 0coOenHocTH ¢ greedy. Bmecto ma-
JIEHBKOTO KyCOYKA PETYJSIPHOE BBIpasKeHue cpazy 6pocaercs Ha TOJTOBUHY MUPA.
B Takux ciyvasix momoraet regex-tester (cM. paHee).

PasupiM QyHKIMAM 110 OIIMOKE a1 OIHO Ha3BaHue. Bbl Haticain aBe GyHKIIHH
C OZIMHAKOBBIM Ha3BaHUEM U U3MEHWJIM HACTPOMKH BBIBOJIA B IPOrPAMMeE TaK, 4TOObI
OHa HUKOTJ/Ia He BbIJIaBajia COOTBETCTRYIOMIee coobierue 06 ommbke. Hebobioe
yTeIleHrEe: BCe PABHO 3TO 0003HAYAET HOCTONHYIO MTOXBAJIbl MPUBBIUKY MTOCTIEI0BA-
TEJTHHOTO MPUCBOECHUS UMEH (DYHKITUSIM.

Bri3Bannas (l)yHKI.lI/Iﬂ HE Ta, KOTOpasa uMejachb B BUMY. Omna JuIb Ha3bIBAETCS Ipu-
MEPHO TaK JKe. IS4\0) IIPOUCXOUT IIPEKIE BCETO TOT/la, KOTZla Bbl UCIIOJIb3YETE PEAAKTOD,
KOTOprﬁ ABTOMAaTHYE€CKU JIOIIOJIHACT Ha3BaHU A Q)yHKHI/Iﬁ N IIEPEMEHHDIX, a ITPOTPaMMUCT
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JIa€T CJIMIITKOM ITOXOKNE Ha3BaHW:A, K KOTOPbIM 3aTEM lIO6aBJIHIOTCH HeEITpaBUJIbHbIE OKOH-
YaHMA.

8. BceoOuas nyranuna c isset, empty, NULL 1 mpo4nuMu MM IIOZ0GHBIME (CM. Pasiest
«Tskenas pabora ¢ HuueM» B riase 17).

9. Ommoku Hey‘lTeHHOﬁ €/IUHHUIIbI. HpI/I 3allMCHU UJIN YTEHHNM MaCCHBa Bbl Sa6bIBaeTe,
C 4Yero Ha4yMmHaeTcA CTapTOBbeI NH/AEKC — C HYJIA WKW €IUHUIbI NJIN KaK CHUTACTCS
JUINHA MaCCHBa — C HYJIA WX €ANHUWILBI, NJIN UCITPABJISIETE IIPOTPAaMMYy HE B TOM Ha-
ITpaBJICHUN. Z[I)HBO]II)CKI/IM o6pa30M GOJIBIINHCTBO A3bIKOB HAUMHAIOT CYMTATh Mac-
CUB C HYJIf, HO IJIMHA MAaCCHUBa 3a/[a€TCA, HaunHasA C €ANHUIIBI. HOSTOMy Yy BacC BO3-
HHUKAIOT TaKHeE K€ HEIPUATHOCTH, KaK, HAIIpUMED, 3/1€Ch:

var values = String[5]; // values ceivac ["',""',"","","'"]

var index = values.length(); // index ceiivyac 5

var val = values[index]; // values umeeT 3Ha4veHua anAa values[0]
// Bo values[4],
// odHako dyHKuMa obpawaetca K values[5]

B kaTeropuio ommboK HeyYTEHHON eIMHUTIBI BXOJAT TAKIKE YacThle OMMUOKH, KOTIa
IIMKJT BBITIOJTHSAETCS CJAMIIKOM MHOTO WJIM CJIMIIKOM MaJio pa3. BUHOBHUKOM B 60J1b-
IINHCTBE CJIy4yaeB ABadeTcA 1 = 0,1 < max_value, i++, B cepeauiHe KOTOPOTO BMe-
CTO < TOJIKHO CTOSITD <=.



Henob6pbie
npeasHaMeHOBaHMA,
nnn KopunuHeBble
M&M's

Koz y>xe ceituac oueHb 1I0XO01.

— ITO Ke JIeJIo BKyca.

— Hy z1a, HO BHYTpU ecTb o1iepaTtopbl 6€3yCI0BHOTO IIEPEXO/Ia.
—0...

Kampun accuz 6 paszosope ¢ paspabomuuxom 110 Anoi HTociep

MysbikanbHas rpymina Van Halen Bo Bcex koHTpakTax TpeGoBajia OT OpraHu3aTopoB,
4TO0BI B CIy’KeOHBIX IIOMEIIEHNSX 3a CIIEHOH CToslIa Tapenodka ¢ M&M's, B KoTopoit
He JIOJIKHO OBITH JIPake KOPUYHEBOTO IIBETA. 3BYUYHT KaK JIETEH/Ia, HO 3TO He TakK. J[aBu]
JIu Pot o6ocHOBBIBaeT 910 TpeboBaHKe B CBOEH aBToOKOrpadum.

Van Halen 6b11a riepBoii rpyIImioii, KOTopast ycTpanBajia OrpOMHbIE [IOY Ha CIIEHEe
B rOPOZIax CpeiHeil BeMMYMHbL. MBI TIPUE3Kaiu ¢ AeBIThIO (hypamu 060pynoBa-
HUSI TY/I4, TJIE JI0 3TOTO CTAHAAPTOM ObLIIM MAKCUMYM Tpu. VI TexHIYecKue mpo-
GJIEMBI HE 3aKAHYMBAJIMCH HUKOT/IA — HOANOPKHU CIIEHbI HE BBIIEPKUBAJIN BEC,
HOJI IPOBAJIUBAJICS, IBEPH OBLIM HEIOCTATOUHO GOJIBIIMHU JJIs HAIIEro 060py-
JIOBaHHUS.

Crvcok Hammx TpeOOBaHMi ObLI TIOX0K HA KUTAUCKUH Tesie(hOHHBIN CIIPaBOY-
HUK, TaK KaK y Hac ObLJIO TaK MHOTO OOOPY/IOBAHUS U JIOJEN, 32 HETO OTBeYa-
omuX. [...] TloaTomy MbI B KauecTBe HEOOJIBINON IPOBEPKHU B KOHIIE PasJiesia C OITH-
CaHWEM TEXHUUYEeCKUX TPeOOBAHUIT MOMeCTHIH CJiefytotiee: «B momerenusix 3a
CIIEHOU He JI0JKHO OBITh HUKAaKUX M &M’s KOpHUHEBOTO 11BETa; [TPU HAPYIIIEHUN
3TOTO MIPaBUJIA TPYIIAa UMeeT TIPABO OTKA3aTh B IIPEIOCTABIEHUN CBOMX YCJIyT
C cOXpaHeHueM ITpaBa Ha TOHOpap, 3aKpellJieHHbI! B JoroBopey. Eciu ke s Ha-
XOJIAJI B TapeJiouKe KopuuHeBbie M&M's, Bce HysKHO OBLIO OCHOBATEIHHO TIPO-
BepsTh cHavyasia. CTOMPOIIEHTHO T7le-TO CKPhIBATIACH TeXHUYECKast ommbOKa. OHu
He TIpoYrTaiu 10roBop. Ha HUX Hesb3st ObLIO moJiarathest. VTHOTIA sT HaXOuit
[IPU HTOM BeIH, KOTOpbIe ucnopTusiu Obl Bee moy. Haxoammch B GyKBaIbHOM
CMBICJIE OTIACHBIE JIJIST JKM3HU TIPOOJIEMBIL.

Ao6ud Jlu Pom. Odypesuwue om sapot
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Kopuutesbie M&M'’s ectb 1 B Koje. OnpeeieHtble camu 1o cebe 6e3061HbIe Ipe-
3HAMEHOBAHMSI BCET/Ia YKA3bIBAIOT HA TO, YTO B (hyHIAMEHTE KOJIa YTO-TO He TaK. ITUM
00bsICHSETCS Pe3Kast peakius IIPo(eCCUOHANIOB Ha MEeJIOYX BPOJie HeyHU(PUIUPOBAHHOTO
(opmaTupoBaHs, KOTOPYIO HOBUYKH BOCIIPHHUMAIOT KaK IIPEyBEJINYEHIE U TPUIUPKH.
[TpusHaku, pacCMOTPEHHBIE B CJIEAYIONIUX pas/iesiaX, B CIydae yJauu IIOMOTYT BaM YBU-
IIeTh 1 yCTPAHUTh TAKUE CUTHAJIBI B BaleM Koze. Jlaje eciu Bbl HU4ero He OyIeTe AeJaTh
JIAJIbIIIE, TIOCJIE IPOYTEHMS 9TOM IJIaBbl BbI XOTS Obl OyeTe 3HaTh, KAK OIILITHBIE IIPOIPaM-
MHECTBI C O[HOTO GETJIOr0 B3TJIsIa 3aMEYAIOT, YTO Balll KOJ CKOPO COPBET BCE II0Y.

CnuwkomM 6onblume pansbl

HauuHarolue nporpaMMKCThI CKJIOHHBI 3aIIKChIBATh BCE B OIMH OOJIBbIIOI (a1, uTo ae-
JIAeT KOJ| HeIIpo3pautbiM. Ho Bam HudueM He IIOMOKET U TIaTe/IbHas pas0uBKa Koia Ha 12
(baiisios, ecim Kax /bl U3 HUX caM 110 cebe odeHb 60Jibiioit. Korma MoKHO cuntaTh, 4To
(paii Goabiioii? B kadecTBE OCHOBHOIO IIpaByJIa JOCTATOYHO 3HATD, YTO IISITh SKPAHHBIX
cTpaHull — 3To MHOTO. DaiiJ, colepsKaIIUil IeCSITh BAKHBIX (PYHKIUN (He MaJeHbKUX
[IOMOLIHUKOB, KOTOPBIE JIUIIb BHI3bIBAIOTCS U3 3TOTO (haiiyia), ToxkKe JOBOJLHO OOJIBIIOI.

IIpoGaema

Boubimoii daiin BeI3bIBaeT HCKYIIEHNE HeOPEKHO pasbuThb Koz, Hosble (PyHKIINMU IIPOCTO
<IIPULIMBAIOTCS> CBEPXY WJIM CHU3Y. BBI TpaTnuTe MHOTO BPEMEHU HA IPOKPYTKY GOJIb-
moro daiiia. B To Bpems Kak Ko, pa3jiesieHHbIl Ha MaJieHbKUe (paiiiibl, Jierde mo/aeT-
cs1 06paboTKe, 6OIBIION (Al COEPAKUT KO ¢ OOIBUINM KOJMYECTBOM 3324, YTO yC-
JIO’KHSIET ero IOHUMaHue.

Pemenune

Pacripeziesite Ko/ B HECKOJIBKO (hailsioB. Bari moMOIHUK B 9TOM — cpefia pa3paboTKi (CM.
riaBy 20). Xopoliee mpaBiIo: ofiHa 001acTh 3a1a4 Ha oguH (aiin. Tak, Harpumep, Bee (pyHK-
WU TI0 pacyetam GyyT B oHOM (haiisie, BMECTO TOTO UTOOBI XPAHUTHCS BO3JIE TOH (DYHKIINH,
KOTOpas UM Hy>kHA. BasKHO JIOTMYHO 1 TIOHATHO PACIIPEAETATh KO/ TI0 Pa3HbIM (aiiiam.

Bo MHOTHX 06BEKTHO-OPUEHTUPOBAHHDIX SI3BIKAX JAEMCTBYET MPABUIIO: KAKIBIN
KJTacc HaXOMUTCS B OTAEIbHOM (haitie. HacTo maske B IBYX: OJIMH TIPEHA3HAUEH ST
BUIUMOro uHTepdelica, Apyrod — /I INYHBIX JeTajlel, UMIJIEMEHTAIIUH, He Kacalo-
neicst Ipyrux KaaccoB. B KaxkoM s3bIKe CYIIeCTBYIOT CBOM TPAJAUIIUKA TOYHOTO Ha-
3BaHUs JJAHHBIX (hALTIOB.

Hampumep, B C++ ofuH KJiacc 3aKperieH B 3arol0BOYHOM (aiise (Bbl 00bsIBIsICTE
MUPY, YTO OH CYIIECTBYET), a B UICXOHOM (paiinie ctout cam koj. B C++ ouenp MHOTO
TPaAJMITAIA U MAJIO JKECTKUX MpaByI. Tpaauiiiy B IPUCBOCHUN UMEH: OHU JIOJIKHBI ObITH
Hanucanbl B BepbirokbeM peructpe (Camel Case), HazBaHus 3ar0JJ0BOYHOTO U UCXOLHO-
r0 (ailIoB TOJKHBI PA3INIATLCS TOJTHKO OKOHYAHUEM, TO €CTh SpaceShip.h — 3aroJo-
BOYHBIN (haitsr u SpaceShip.cpp — MCXOMHBII.

K coxanenuio, B C++ cyniecTByIOT pasuble Tpaauiuu. IloaTtomy 3arosoBoYHbII
(aiin MoxeT Ha3bIBAaThCS TaKKe SpaceShip.hpp uiu SpaceShip.hh, a ucxomubrii —
SpaceShip.cc uiu SpaceShip. c++.
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OueHb AJSIMHHbIE PYHKLUUMU

Bce, uto GoJiblile He TOMEIAETCS] HA 9KPAHHYIO CTPAHUILY, CJAUIIKOM JUIHHHOE, Po-
6ept C. MapTtuH B cBoell KHUTE « HUCTHII KO» PEKOMEH/YET He TIPEBBINIATh MAKCUMYM
U3 JiecsiTu CTPoK. Bee, uto mumnHee 50 CTPOK, OIPEEIEHHO CAUIIKOM inHHOe. ToT,
ko nuier pyuxuun gauaaee 100 cTpok, B cirepyiomeii skusau Oyzer poctoM 2 M 20 cM
U BCIO JKM3Hb Oy/IET CIIATh HA TOCTHHUYHBIX KPOBATSIX.

IIpo6rema

ZIJII/IHHbIe (l)yHKLII/II/I HETIPO3pavHbI, CJIOKHBI JJId IOHMMaHUA 1 YKa3bIBalOT HA TO, 4YTO
aBTOP HEAOCTATOYHO XOPOHIO UX ITPOyMaJl. Bwr yacto JieJjiaere 60Jb1IE OZ[HOﬁ 3ala4n.

Pemenue

Omra byHKIMS TOKHA PENTATh OJHY 33/1a4y. BBl IeTko MOJKETe 9TO TPOBEPUTD, 06H-
SICHUB 3a/J[auil JaHHOU (DYHKI[MK IPyTOMY IporpaMMucty. Ecjin B 9ToM 00bSICHEHUT
BCTPEUAETCs COI03 «1», BaM CTOUT ITOLYyMaTh HaJl TeM, KaK MOKHO Pa3/ieINTh 3Ty (PyHK-
muio. Econ y Bac ecThb nTMHHEBIE QYHKIINN, KOTOPBIE JIETAIOT Ky4y Bellel, cieayer 3a-
IMcaTh, KaKne 33/1a9M 3a HUMHU 3aKPEIUIEHBI, ¥ TIEPEHECTH OTHOCSTNECS K HIM 4acTh
(yukuu B otaenpubie hyHKImU (CM. TIaBy 15).

[Toapo6Hble KOMMEHTAPUH K GIOKY KOJA YaCTO CBUIETETBCTBYIOT O TOM, UTO GIIOK,
K KOTOPOMY OTHOCSITCSI KOMMEHTAPUH, JIydliie ObLIO Obl IPEACTABUTD OT/IEIbHOM (QYyHK-
1ueil. VIMeet CMbICTI TEPEHOCUTD JIasKe OTAETbHBIE CTPOKH, €CJIM OHU TPEOYIOT 00bsICHE-
HUS U CHAOKEHbI JUTHHHBIMU KOMMEHTaPUSIMHU.

YcnoBuS ¥ ITUKJTBI TaKKe MOKHO BBIHECTH B OTZEIbHBIE (DyHKINHU. Toraa B cryyae
C YCJIOBUSIMU OTBETBJIEHUST OYIIYT CTOSTD JIPYT BO3JIE JPYTa, a if u else cpa3y cTaHyT
BuiHBL Takum 00pa3oM, (GYHKIIHS ¢ YCJIOBUSIMU CTAHET MPO3PAYHON U OYIIeT Jrydiie
OTpaskaTh OOIINE CBS3M.

[l THHEBIE pacyeTsl N7 TOKJIBHBIX TEPEMEHHBIX U OTPE3KOB KO/Ia, CBI3BIBAIOIINE
CTPOYHBIE TIepEMEHHBIE, TAKXKE YACTO SIBJISIOTCS KAHAUAATAMH JIJIsI TIEPEHOCA B OT/IEJb-
Hble (DYHKIIUU.

CnmwuKoM Wnpokue pyHKLUmn

Kaxk unraTeso aTOi KHUTH, BaM CJIelyeT MOMBbITAThCS OTPAHUYNTHCSI MAKCUMYM TPeMsT
YPOBHSIMU OTCTYIIOB, a elile Jiyuine — AByMs. OJJHaKO OIUH-eIUHCTBEHHBIN YDPOBEHD
OTCTYIIa, KOTOPBII UCHIOIB3YETCST BO BCEX CTPOKAX, TOKE HE ABJIAETCS JOOPHIM 3HAKOM.

IIpoGaema

Tak ke, Kak ¥ CTUIITKOM JITUHHBIE, CIUTITKOM ITUPOKHUE (DYHKITNN HETTPO3PAUHBI, CJIOK-
HBI /IJ11 TOHUMAaHUS ¥ YKa3bIBAIOT Ha TO, YTO aBTOP HEJIOCTATOYHO XOPOIIIO UX ITPOAYMAJL.
IMuputa He TOMBKO TTPobIeMa (POPMATUPOBAHUS, HO U [TOKA3aTeNb TOTO, YTO BHYTPEH-
HUiT (TO €CTh C JAJIEKUM OTCTYTIOM ) KOJ[ UCIIOJIb3YETCST IGO0 B CJUIITKOM OOIBIITOM KO-
JINYECTBE IIUKJIOB, JTMOO B CJAUIITKOM OOJBIITOM KOJTUYECTBE YCIOBHIL,
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Pemenune

YacTo MOMOraiT pasMbILLIEHU HaJ TeM, KakK IpobJIieMy MOMKHO PaCuJeHUTh Ha Ma-
JIeHbK1e IPOOJIEMBI, KOTODPbIE BbI, B CBOIO OYepe/lb, IIepeHeceTe B OT/IebHble PYHKI[UN.
B kakoii-To MOMeHT Ipo6JIeMbI CTAaHYT HEAEJIUMBIMY, 2 UX PelleHIe — 3a4acTyIO IIPO-
CTOM U JIETKOM /17151 ToHuManus hyHKImel. Ecau Ko/ cTaHOBUTCS KBaJPATHBIM, TO €CTh
HEVIMHHBIM 1 HEITUPOKUM, 9TO T0OPBIN 3HAK.

HenoGpbiM 3HaKOM B KOJIE CTY/IEHTA SIBJISIETCS TO, YTO OH CTAHOBHUTCSI CITUIIIKOM
JUIMHHBIM. OUeHb IPOCThI KOPOTKUE CTPOKHU ¢ HEOOJIbIINUM KOJUYECTBOM 3a-
BUCHMOCTEN B CTPOKE, HO OH ITPOCTO 3alIMXUBAET BCE B OIHY. MHOTHE Tiepe-
MEHHbIe BpeMEHHbIe W HUKOT/la He OYAyT HCIIOIb30BaThCS CHOBA, TOT/A UX
MOZKHO JIETKO YAAIUTh U KOJ cTaHeT boJree mpo3paubiM. Koria cTyIeHThI BbI-
YUUJIA 3TO TIPABUIIO, OHU HAYaJ/IX TcaTh Koj[ padMepoM 200 3HaKOB Ha CTPOKY,
B KOTOPOH MPOBOAMJIMCH Bee oreparuu. TyT HysKHO HailTi Gajiatc. B xoHIle
KOHIIOB KOJI TproOpeTaeT KBaipaTHyto GopMy.

Ponano Kpayse, 6uoungopmaniux

HaHpI/IMep, caeayomnrasa CTpoKa, Ha4nHaromaA MUK, OTHOCUTE/IbHO AJIVUHHAA U CJIOK-
Hadg 1J1d TIOHMMaHWA:

for (var index = customerRecords.GetInitialValue(); index <= customerRecords.
GetLastValue(); index += customerRecords.GetIncrement()) {
// KoA, KOTOpbIi BXOAUT B LMWKN

}

Kox moxxno CAeJIaTb KBaJApaTHBIM ABYMSI crocobaMu. BO-HepBI)IX, Bbl MOJKETE /10~
6aBUTD Pa3pbIBbI CTPOK. ITo pa60TaeT HE BO BCEX A3bIKaX, HO JieJIa€T KO/ OIITUYECKU
MEHEE [NIMPOKHUM:

for (var index = customerRecords.GetInitialValue();
index <= customerRecords.GetLastValue();
index += customerRecords.GetIncrement()) {
// KoA, KOTOpbIi BXOAMT B LUK

Ente Gostee ynaurbiM 66110 ObI pazbUTh IUKJT BpEMEHHBIMU [IEPEMEHHBIMMU:

var start = customerRecords.GetInitialValue();

var end = customerRecords.GetLastValue();

var increment = customerRecords.GetIncrement();

for (var index = start ; index <= end; index += increment ) {
// KoA, KOTOpbii BXOAUT B LUK

Ceifac He TOJTBKO KO CTAJ KBAJPATHBIM, HO U TIUKJ — (0JIee TETKUM JIJIST BOCTIPHSI-
THsT 61aT0aPST CO3MAHUIO BPEMEHHDIX TIEPEMEHHBIX.

MHoroypoBHeBble ¢pyHkuum if/then

Hannas npobyemMa — POACTBEHHUK HeJ00pOoil MaMATH MHOTOYPOBHEBBIX CKOOOK, 0CO-
GEHHO SIBHO OHA TPOSIBJSAETCS TOT/IA, KOT/A XO/| BHIIIOJHEHHSI TPOrPAMMBI 3aBUCHUT OT
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IByX i 6osee yeaosuil. CkasaThb cebe: «Mrak, eciin A u B BepHBI, TOrga JOJKHO IIPO-
M30HTH ATO, ECJIN TOJIBKO A, TO BOT 3TO, ¥ €CJIU HU TO HU [PYTOE, TIPOCTO TIPOIAOITKUTE> —
JIETKO, 3aITUCATh ATO B KOZ — ToxKe. K cojkaeHuIo, TPy aTOM BbI CO3/Ia€Te KOJI, KOTOPBIiA
ropas/Io JieT4ye HAITNCATh, YeM TIPOYUTATb.

IIpoGiema

Ecau xoz BbITIOTHEHNS TPOTPAMMBbI 3aBUCUT OT MHOTUX YCJIOBUH, HY>KHO ITPOBEPUTD UX
B TOM ke OJIOKe Koga. ITO OueHb OBICTPO IPUBOAUT K IIOSIBJIECHUIO MHOTOYPOBHEBBIX
(pyHKIIMI, CMBICJI KOTOPBIX TTO3/IHEE OYEHD TSIKETO TIOHSTh.
IIpumep:
if (test_database() == 0K ){
if (load_file() == OK ){
/* Koa AnAa HOpManbHOro cocToAHuA*/

} else {
/* Kop mnna ucnpaBneHua owunbok load_file() */

} else {
/* Kop pnAa wcnpaBneHnua owubok test_database() */

}

Co06CTBEHHO TOBOPS, 9TO OTHOCUTENBHO IIPOCTOM KO ¢ TPEMS OTBETBJICHUAMM /IS
caydad, Korja test_database() u function_B() BblmaloT cTaTyc OK, 1 [JId CJIy4Yaes, KOT/a
ozniHa 13 GyHKIUI BeIgaeT craryc omnbku. Koa mpobieMaTiyeH 110 MHOTUM IIPHYUHAM.

O OrBetBienus Ay «test_database() Bbiiaer ctatyc OK» u «test_database() BbI-
JIaeT cTaTyC OIMUOKKU» PasjieieHbl BCTABKOM.

O 3HaueHue, BbiflaBaeMoe test_database(), CHauaja TECTUPYETCST, HO CTATYC OIMTUOKU
i load_file() cHavasia MCTIPABIISACTCA.

O MUsroponb u3 if/else Hesb3s OXBATUTD B3IJISI/IOM.

Pemenue

Bce ImepecTaHOBKU chIOBI/Iﬁ BBIHECTU B OT/ICJIbHBIC OTBETBJIEHUA NUJIN CPa3y Ke B OT-
nenbHyI0 GyHKIMIO. XOTs TaK KO/ CTaHeT JUTNHHEE, OH OyzieT 6oee mpo3padHbIM.
Tax npumep Oyzuer 60Jjiee MOHSITHBIM:

if (test_database() == OK) { parse_file(); } else {
/* Koa pna ucnpaBnenua ownbok test_database() */ }
function parse_file() {

if (load_file() == OK ){

/* Kop pna HopMmanbHOro coctoAaHua*/

} else {

/* Koa mnna ucnpaBnenua ownbok load_file() */

}

}

AJITOPUTMBI TECTOB M UCIIPaBAeHUs OINOOK JJis test_database() u load_file()
MBI OTKOPPEKTUPOBAJIH ITyTEM ITePEHOCca BCeX JICHCTBUI ¢ (DailiioM B OTAETbHYIO (DyHK-
ITUTO.
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BcnnbiBarowjme nocpeau Kkoaa umcna

He Bce uncsia Tak XOpoOIIO BIIMCHIBAIOTCS B IECATUYHYIO CUCTEMY, KaK, HallpuMep, var
lengthMM = lengthM * 1000. 31ech, Jae He 3Has IPOOJeMbl, MOKHO IIPEAIIONOKUTD,
YTO /ITMHA B MeTpax Obljia mepeBeieHa B MIUIIUMeTPhI. Tak:ke MHOTHE ObI PACTIO3HAIH
B yMHOKeHun Ha 3,14159 ymuosxenwe Ha n. Ecain ske tie-HuOy b B Koze ctont 2,71828,
yKe TOpa3io MeHbIIle YnuTaTesell TOUMeT, 9TO pedb ueT o jorapudmax. M 94to MoxeTt
3Ha4nTh uncJio 86 400, ncrospayiomieecs B KadyecTBe KOHCTAHTHI ITPU yMHOXeHNN? B an-
[JIOSA3bIYHON JIUTEPaType TaKue YKCJla Ha3bIBAIOT MAZUUECKUMU.

IIpo6aema

Y3Ke 10 TIPOIIeCTBUN KOPOTKOTO IPOMEKYTKA BPEMEHU BbI OOJIbIIE HE TOMHUTE, YTO YKC-
J10 86 400 03HAUAET KOJMYECTBO CEKYH/T B CyTKax'. Ec/ii npu co31aHuu I0Ib30BATENBCKO-
ro unTepdeiica Bbl 3a/1aeTe nose mupuHoit 30 TMKCeoB, a I03/[Hee TOHUMAETE, YTO JIy4d-
1ire Gb1I0 Obl, YTOOBI OHO UMEJTO MIUPUHY 50 TUKCEJIOB, BaM TIPUIETCST HANTH U U3MEHUTh
Bce MecTa, re ctouT nudpa 30. Eciiu KoJ1 TOJIoH MarndecKux Yucet, OUueHb JIETKO MOYKET
MOJIYYUTHCS TAK, YTO ATO YUCIIO BCTPEYAETCS BO MHOTUX (QYHKIMAX. U ecyivt BbI B IaHHBIT
MOMEHT TIONBITAETECh U3MEHUTD MMTUPUHY TIOJISL U TIPU 3TOM HE MTPOSIBUTE JIOJKHOTO BHU-
MaHUs, B IONIOJTHEHKE K 9TOMY ellle U YCTAaHOBUTe KajeHaapHbiit hopmat mecsia 50 aHeit.

Pemenue

MHorre MHCTPYMEHTBI aHaJIM3a KOJIa PACIIO3HAIOT OMIMOKY ¥ COOOMIAIOT O HEll, BUIS 110~
sBJileHne Marndeckux yuces. [Tomecture Banm 3HaueHus B IepEMEHHBIE, a €1lle JIYYIIE,
€CJIM BAlll I3bIK TIPOTPAMMUPOBAHUS PACIIOJIATAET TAKOW BO3MOXKHOCTBIO, — B KOHCTAHTBHI,
HarnpuMep const secondsPerDay = 86400;. ITH KOHCTAHTBI BbI I0JIXKHBI TOMECTUTbH TY/1A,
IZle CMOJKETe JIETKO UX HAWTH, — 9TO OCOOEHHO I0JIE3HO, €CJIU BbI 3aXOTUTE MO3/KE UX U3~
MeHUTb. Eciiu BbI paboTaere B 00beKTHO-OPUEHTHPOBAHHOM SI3BIKE, CJIEYET II0yMaTh, He
OyIeT JIx JIydllle IPeACTaBUTh T 3HAYEHUS] B BULE CBOUCTB 00beKTa. B IPOTHBHOM CiIyyae
y Bac JIOJIKHO BOWTHU B IMPUBBIUKY 3aITUCHIBATh HEM3MEHHbIE 3HAUEHUs B Hauase (aiiia.
Jlydiiie Bcero He TIPe/ICTaBIIATh PEJIKUE 3HAUEHMST, HATPUMED KOJMYECTBO CEKYH]I B CyTKAX,
B KauecTBe Pe3y/IbTaToB Yero-jiubo B BallleM KOZE, a epelaTh 9Ty 3a1auy KOMIIAJIATOPY
WJIU UHTEPIIPETATOPY, €CJU 3TH JJAaHHbIE MOJKHO TIOHSTh, YBUIEB X pacyetr. [ToTom Bam
OyJIeT J1erde HOHUMATh, O YeM UJET Pedb, €CJIH B Koz OYAET CTOSATh 24*60*60, a He 86400.

Cno)xHble apudpMeTnyYecKne BblipakeHus
B KofAe

Tak ke, Kak ¥ 4UCJIa, TTOSIBJSAIONIMECS B Kojie 63 NPUBA3KK K TIEPEMEHHBIM, [IHHHBIE
pacueTbl 63 KOMMEHTAPUEB UJIN Pa3OUBKY rOPA3/I0 JIErye HAUCATh, YeM TIOTOM MOHSITh.
OcobeHHO cepbe3Hble 3aTPYIHEHMS] Y YUTAIOIIETO BAIl KOJl BHI30BET UX IIPOBEPKA HA
rpeiMeT IPaBUJIbHOCTH.

[TpubausuTesbHO, OHAKO 0OpaTUTEe BHUMaHUe Ha rJaBy 17 u He co3iaBaiiTe KaJleHIapHBIX
(QYHKITNI, B KOTOPBIX UCIIOJIb3YeTCsT yinHa cyTok B Buje 86400 cekym.
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IIpoGiema

OKPYKAMOIMM HAC JIOSM, HE OTIUYAIOMINMCS JIOOOBbIO K MATEMAaTHKe, YUTATh U 10-
HUMATD (DOPMYJIBI €I1[e CJAOKHEE, YeM TIPOTPAMMHBIN KO/, 9TO JKe OTHOCUTCS 1 K (hOpMy-
JIaM, 3allMCAaHHBIM B BHJIE KOjia. DOPMYJIbI — 3TO CII0cO6 049€Hb CHIIBHO CKATOTO MPel-
CTaBJICHUA PACUYETOB. Ecimt onu ctaHoOBATCS COAUIIIKOM JJINHHBIMU, MHOTHE HAYMHAIOT
IPOIYCKATh YaCTH KOJA WJIM CKPHIBAIOT UX. VIMEHHO TIPH MOUCKE OIHOO0K 9TO BEIET
K GOJIBIITMIM 3aTpaTaM BPEMEH.

Pemenune

YripocTure Koz /WK nepeBeguTe ero B GyHKIMIO, Ha3BaHUE KOTOPOUl B U/1€aJIbHOM
BapuaHTe cpa3y CKa)kKeT BaM, 4TO B Heil HaxoauTcs. CJI0KHOCTh MOKHO YMEHbBIIUTD,
IIprUCBanBasA IPOMEXKYTOUYHDBIE PE3YJJAbTaThl BDEMEHHDBIM ITIEPEMEHHDBIM. Ecan stum epe-
MEHHBIM TIPUCBOEHBI TOBOPSIIIIME HA3BAHUsI, CPA3Y JKe 3alUIINTE Iark pacyuera.

Kaxk ne HyKHO /ie1aTh:

kiloWattPerWeek = wattPerYear / (52 * 1000)

Kax "yxHO nenarts:

weeksPerYear = 52
wattPerWeek = wattPerYear / weeksPerYear
kiloWattPerWeek = wattPerWeek / 1000

Fno6banbHblie NnepeMeHHble

B Kko/ie mostBIsIeTcsT MHOTO TJI00aIbHBIX TIEPEMEHHBIX, TO €CTh MEPEMEHHBIX, KOTOPbIE
JIOCTYTIHBI BCEH MTPOTpaMMe, He TOJIBKO oTAe bHbIM QyHKIIIM. (Bosbiine 06 obaactu
JIOCTYITHOCTH TIePEMEHHBIX TOBOPUTCS B T1aBe 26.)

IIpo6rema

MHOTHM HEOIBITHBIM TPOTPAMMUCTAM HPABATCS TI00ATIbHBIE OOBEKTHI UJTU TIEPEMEHHDIE,
U OHU OXOTHO ¥ B GOJIBIIIOM KOJIMUECTBE UCHIOMB3YIOT UX JIJIs 0OecTiedeHust B3auMo/ieii-
CTBUST MEK/TY PA3HBIMU YaCTSIMU TIPOrpaMMbl. Harpumep, GOJIBIIMHCTBO TPOTPAMM Tpe-
GyI0T OOIIUX JIJIst BCeli TIPOrpaMMBbl HACTPOEK, YIIPABJISAEMBIX [IEHTPATU30BAHHO, HATIPUMED
JIAHHBIX JIOCTYTIA K Oa3aM jaHHbIX. HEeBasKHO, I0JKEH JIM TT0JIb30BATENb UMETh BO3MOK-
HOCTb U3MEHSTh 9T HACTPONKH, UJIM OHU JIOJIKHBI OBITh 3aKPEIIEHBI B KOJIE, B JIIOOGOM
cJrydae ciieyer yOeuThes, 9To Pa3InyHbIe YaCTH TIPOTPAMMbI BCET/IA UCTIONB3YIOT OJHU
U Te JKe 3HAUECHUSI.

Haub6oJiee IpocThiM peliieHreM SIBJISTIOTCST TI00aIbHbIe TiepeMeHHble. BHauase oHu
0YeHb YIOOHBI, HO YBEJMYMBAIOT BEPOSITHOCTD MOSABJIEHUS B KOZIE ONMMOOK U JIETAIOT ero
MeHee yI06HbIM B pabote. KOHKPETHDII HEZIOCTATOK: OYEHD JIETKO I7ie-HUOYIb B QYHKIUN
CO3/IaTh BPEMEHHYIO IEPEMEHHYIO C TAKUM K€ HA3BaHUEM, KaK U y YKe CYIIeCTBYIONIei
rJI06JIBHOM, YTO TIPUBE/IET K HENPEHAMEPEHHBIM U € TPYAOM TIOIAIOIINMCS OTJIA/IKE
usMmerenusaM. Heckosibko 6oJiee abCTpakTHBIN HEJOCTATOK: CYIIECTBOBAHUE IJI00AIbHbBIX
nepeMeHHbIX cOOMA3HAET TPOrPAMMKCTA MOJNOKUTHCA HA UX HAJEKHYIO paboTy Kak
B OYEHb IIIYOOKUX CJIOSAX TIPOTPAMMHOMN apXUTEKTYPbI (HAITPUMEP, BO BCIOMOTATETbHBIX



174 YacTb III. PaboTa Hag, owmnbkaMm

(YHKITHSIX, KOTOPbIE YCTAHABIUBAIOT COEIMHEH e ¢ Ga30i IaHHON ), TaK U B MEHee TJIy-
Gokux (HAIpUMeD, B [I0JIb30BaTEIbCKOM uHTepdeiice). B nepcnekTuse Bee G6I0KU Koga
CTaHyT 3aBUCHMBIMU OT KaKUX-JTUG0 TI0OATBHBIX TEPEMEHHBIX, KOTOPBIE 33/IaHbI B CO-
BEPIIEHHO IPYruX Mectax. [locsencTBreM cTaneT To, 9To Ko OY/IET CJI0KHO UCTIOJIB30-
BaTh B [IPYTHX MIPOEKTAX, a TAK)KE CIOKHO TIOHUMATh M3-32 CMEIIEHIST MOy JIeN.

Pemenue

Jlyuiiie Bcero He MCIIOJIb30BATh TI00a/bHbBIE IepEMEHHbIE BOOOIIIE, JaKe eCId OHU Ka-
JKYTCsI O4eHb yIOOHBIMY Ha TpakTHKe. Eciiu nHbOpMaIs, KOTOPYIO Hy KHO 100bIBaTh
¢ TpyaoM, TpebyeTcs BO MHOTHX MecTaX, 3agaiite GyHKIHo get (), KOTopas TOJbKO
B TIEPBBIN Pa3 BBIIIOJTHUT OTEPaAINIo, 3aTPATHB MHOTO BPEMEHU, a 3aTeM IIPH BCEX BBI-
30Bax OyJIeT BbIIABaTh PE3YJIbTAT IEPBOHAYAIBHBIX PACUYETOB.

[lacke ecit BbI OU€Hb CMYTHO TIPEJICTABIISIETE CBOIO TIPOTPAMMY KaK COBOKYITHOCTH MO-
JyJiell Ha PasJIMYHBIX CJI0SIX (HAIPUMEP, OT CAMOTO TJIyOUHHOTO CJIOsI TOMOIIHIKOB B Pabo-
Te ¢ 6azaMy JAHHBIX 1 IIPOBEAECHIH PACUETOB JI0 T10JIb30BATE/IbCKOTO MHTEpdeiica Kak BepX-
HETO CJI0sT), BBl Y7Ke CieIasti GOJIBILON Iar K TOMY, 4YTOObI CTaTh XOPOIIUM IIPOIPAMMICTOM.

PeMOHTHbBbIN KOf

PesyabTar pacueToB He TaKOM, KAKUM J0JKEH ObITh, HATIPUMED, TIPOU30IILIA ONTHOKA
HEYUYTEHHOW €MHUIIBI — 3TO O3HAYAET, UTO PE3YJIbTAT BCETAA MEHBINE UK GOJIbIITe
Ha eITUHUILY. Bwmecto Toro I{TO6])I PEHINTDb NCXOTHYTO HpO6JIeMy B CaMUX pacueTaX, Bbl
HAIMNCATHN KOJI, KOTOPBII UCIPABJISET HEMPABUIbHBIN PE3YJIbTAT.

IIpo6aema

[Tycth JlaTaHue KOJIa YacTO TIOMOTAET, HO 3TO HeoOpbIil 3HaK. OHO BBIIAET YUTAIOIIEMY
Balll KOJl HCTUHHYIO TIPOGJIEMY, 2 UMEHHO: BBI HE PEITAETECH 3aHOBO TIEPEIUCATH CXEMY
PACYETOB C T1eJIbI0 OTKOPPEKTUPOBATD €€ TAK, YTOOBI B UTOTE PE3YJIbTAT GBI TPABUIBHBIM.
Jlaxe ecim 9T0 B TOM WJIM MHOM CJIydyae ocTaeTcst 6e3 mocjeICTBUN, OH MOKET PENINTh,
YTO BBl OYE€HH HEOXOTHO TOTOBBI PA30UPATHCS ¢ GoJiee CEPhE3HBIMU TIPOBTIEMAMHL,

[TpocToli mpuMep: BBI XOTUTE CO3/IATh CTPOYHYIO ITEPEMEHHYIO U3 MACCHBA, 3JIEMEH-
TBI KOTOPOTO Pa3/IeI€HbI 3ATISI TBIMU:

var elements = [1, 5, 7, 3];

var formattedStr = "";

for (var 1 = 9; i < elements.length(); i++) {
formattedStr = formattedStr + elements[i] + ", ";

}
formattedStr = formattedStr.subString (@, formattedStr.length -2);

Bbl cosmaere nepeMeHHyI0, KOTOpasi BBILISAUT Tak: 1, 5, 7, 3, ,u oOpesaere I10-
cJeHue [Ba 3HaKa, YTOObI JOCTUYD JKeJaeMOro pesyJjbrara: 1, 5, 7, 3. B manHoM
cirydae Bce paboTaer, HO 9TOro MOKHO U He JIeJIaTh:

var elements = [1, 5, 7, 3];
var formattedStr = "";
for (var 1 = 9; i < elements.length(); i++) {
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if (i '=0) {
formattedStr = formattedStr + ", ";
}

formattedStr = formattedStr + elements[i];

}

(Eciv Bam 1 cefiyac 6pocaeTtcs B 1J1a3a, 4To 9TO ellle He ONTUMATBEHOE PEeleH e, TIPo-
SIBUTE TEPIIEHNE — OHO OY/IET HAMJIEHO B CJIEYIOIIEM paseie.)

Eciiu BbI, Kak BO BTOPOM cJIy4ae, pasjnyaeTe B IUKJIE IEPBBII U BCe OCTaJIbHBIE dJIe-
MEHTBI, MOKeTe CIEeIMalIbHO IOCTAaBUTD Ha O/IHY 3aIIATYIO MeHbllle. TOYHO Tak ke MOK-
HO ObL10 OB IIPOBEPUTDH B GYHKIUY if, ABisercs i i = elements.length(), HO 3TO
CJIOJKHEE YUTAETCSL.

Pemenue

OTHOCHUTECH CEPbE3HO K TAaKUM omubkam 6e3 HOCJIG,ZICTBI/HjI. Bor CKOPO OY€Hb JIETKO 6y-
JAE€TE 3aMevaThb, I/l€ IOAIIPAaBUJIN PE3YJIbTATbl PACUYE€TOB C IIOMOIIbIO KYBaJI/Ibl.

3aMeHuTe KOJI B TAKMX MeCTaxX 6oJee IIpaBUJIbHBIM. B S3bIKaX, KOTOPbIE NCITOJIb3YIOT
for each-IUKJIbI, BBl YaCTO MOXKETE UX IIPUMEHATDb, TAKUM o6pa30M, BaM H€ ITOHa/10-
ouTca MH/IEKC MaCCHUBa 1 BCA HpO6]I€‘Ma HMCYE3HET.

Cob6cTBEeHHass MMNJIeMeHTauus
pyHKUMMN

B koze ectpb (DYHKHI/II/I, TIOXOKHME Ha T€, KOTOPbIE YK€ €CTb B SA3BIKE NJIN NUMEIOT IIOX0KEe
Ha3BaHUe.

IIpo6Gaema

Byayuyu naumHaionum, Bbl He 3HaeTe Ha3BaHUs BceX (QYHKIINI, KOTOPbIE CYIIECTBYIOT
B MCIOJIb3YEMBIX BaMU SI3bIKE WJIN OUOIMOTEKe, U 3T0 HOpMasibHO. OHAKO B PoIlecce
pabOoThI BBISICHUTCSI, YTO B BAIIIEM KOJI€ €CTh (DYHKI[IH, KOTOPbIE JIEAIOT TO JKE CaMOe,
4YTO U T€, KOTOPbIe HEMHOTO TI0-/[PYTOMY Ha3bIBAIOTCSI UJIA BbI3BIBAIOTCS.

Tak Kak Bbl, BEPOSITHO, JiejiaeTe 6oJibIe OMMOOK, YeM CO3/IaTelIb BAIETO SI3bIKa,
U, TIOCKOJIBKY €T0 KOJI TPOBEPSIETCST IPYTUMU Pa3paboTIMKaMy U OIPOOOBaH Ha IPakK-
THKe, Ballla UMIIJIEMEHTAIUS XY:Ke, YeM Ta, KOTOpas ysKe CyIlecTBYeT.

[IpuBeseHHbII paHee TPUMEpP, B KOTOPOM M3 MAaCCUBA CO3/IaBATACh CTPOYHAS Tepe-
MeHHast, BO MHOTUX SI3bIKaX MOKHO YIIPOCTHTB elile cuiibHee. BMecTo Toro 4To6bl Kyco-
YeK 3a KyCOUYKOM TPUKJIEUBATh MACCUB K IT€PEMEHHOI:

var elements = [1, 5, 7, 3];
var formattedStr = "";
for (var 1 = 9; i < elements.length(); i++) {
if (1 '=0) {
formattedStr = formattedStr + ", ";

}
formattedStr = formattedStr + elements[i];
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UCTIOIb3YHTe DYHKINIO THTIA join():

var elements = [1, 5, 7, 3];
var formattedStr = elements.join (", ");

Pemenue

371ech BaM TIOMOSKET TOJIBKO uTenue. Jlyute Bcero — kaura «B ckoparytie opexas (In a Nut-
shell) wanarenscrBa O'Reilly o Bariemy s13bIKy Wi (Ha BTOPOM MECT€) UYKOU KO,
Korza 651 BbI HU HCIIOJIb30BaN 6a30Bble (DYHKI[MH TUIIA COPTUPOBKH, Pa3OMBKHU CTPOU-
HBIX TIEPEMEHHBIX, (PUIIBTPBI, POPMATHPOBAHHBIE BHIBOJIBI HJIH CMEHY TUIIA TIEPEMEHHBIX,
BaM CJIe/IyeT MIPOUYNTATD, HET JIM UX ysKe B BallleM S3bIKe (Takxke cM. rmaBy 19).

Ocob6ble cnyuam

Bari koj1, COGCTBEHHO, BCET/Ia BBIIAET TPABUJIBHBIN PE3yIbTaT, 32 OHUM HUCKTIOUCHUEM.
Beer/a, eciiu B HeM BCTpeYaeTcsl CTpOYHAs TIepeMeHHast, COCTOATas TOYHO u3 71 3HaKa,
BCe uzieT He Tak. [109TOMY BbI BCTPOUJIU B KOJ[ 3aIIPOC, KOTOPBIN MO-APYTOMY TOAXOIUT
K JAHHOMY 0COBOMY CJIyUaro.

IIpo6iema

V sT0ii OonMbOKNM ecTh InpuynHa. Nc JTOBOJIBHO BBICOKOI BEPOATHOCTBHIO 9Ta MIpUYINHA
IIPpUBOAUT HE TOJIBKO K OIHI/I6K€', KOTOPYIO BbI BUANUTE, HO N K ITapOYKeE JIPYyTHUX. JTa BU-
JAnMasd omubOKa JOJI’KHa BaM ITOMOYb, HO BbI 3aKJICUBACTE €€ 060gaMu 1 3aTeM 3a0bIBaeTe
O €€ CylIeCTBOBaHN. KpOMe TOI'O, BEPOATHO, YTO Balll MEXaHU3M YCTPaHECHUA o1munboK
BOO6IlIe He pa60TaeT 1 CKOPO Ha 0604X CHOBA MOSIBUTCS OTBPATUTEJIbHOEC IIATHO. Pano
NJIN ITIO3HO KO 6y11eT IeperoJiHEH 0COOBIMI CJIy4dasiMU, KOTOPbIE€ BaM IPUAETCA yUn-
ThIBATh ITPU BCEX USMEHECHUAX N PACIITNPEHUX.

Pemenue

Haiizure ncxonnyto mpobiemy. YcTpaHure ee.

HeyHudpuyumposaHHoe HanucaHue

HaszBauus oHUX (GYHKIIUI U IEPEMEHHBIX HAITCAHBI B BEPOIIOKBEM PETHCTPE, B IPY-
TUX UCTI0JIb30BAHO HIKHEE TTOYEePKUBaHIE, HEKOTOPbIE M3 HUX HA aHTJTUHACKOM, HEKO-
TOpPbIE — Ha HEMEITKOM. J[JIsT OTCTYIIa UCTIOMB3YIOTCS TO TaOYISTOPBIL, TO TPOOEJIBI, B OTIe-
paropax MHOT/A CTOAT IIpo0eibl, a UHOIa — HeT, HanpuMep $i=1u $i = 1.

IIpo6iema

JIu6o Mbl BUMM 371eCh KOHMDIUKT MEKIY MHOTUME TPOTPAMMHUCTaMU, JTMO0 aBTOP ro-
JlaM¥ TIPUKJIEUBAJ K CBOEMY KOJIy ClleJIaHHbIE B CIellKe JoToaHeHus. Vi Mplcasamu
6bL yoke He Ha paboTe. HeBHUMAaHUE K MeJIoUaM — 3HAK TOTO, 4TO, BEPOSATHO, ¥ BAXKHBIE
BOITPOCHI OBLIM MPOUTHOPUPOBaHbI. CyIIECTBYET MHOTO Pa3HbIX TPaJUIUii, HO HET U3-
BUHEHUS TeM, KTO CJIeyeT HeCKOJIbKUM OZIHOBPEMEHHO UJIN ITPUYMbIBA€T HOBBIE.
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Pemenne

Haiizure B HanbGoJsiee 4acTo 3alaBa€MbIX BOIIPOCAX K BAIIEMY SI3bIKY, KAaKUE TPaJUIIH
B HEM NIPUHSATBI, 1 OpUEHTUPYiiTech Ha HUX. Vlin npounTaiite riiaBy 4 uiu 5, Beibepure
KaKy10-1100 TPAIUINio 1 mpuaepKuBaiiTech ee. Cpema pazpaboTKH yIIPOIAeT yIopsi-
Jlo4eHue o0O6H0ro xaoca.

®dyHKUMKN 6onee YeM C NATbIO NapaMeTpaMm

[Tpumep u3 daiina tcpdf.org, 6ubanoreku s cosganusa PDF:

Image ($file, $x='"', $y=""', $w=0, $h=0, $type=""', $link='"', $align="",
$resize=false,

$dpi=300, $palign='"', $ismask=false, $imgmask=false, $border=0,
$fitbox=false,

$hidden=false, $fitonpage=false, $alt=false, $altimgs=array()).

IIpo6rema

JUTMHHBIE CITICKU MapaMeTPoB — TPU3HAK TOTO, YTO KTO-TO 3a0bLT Pa3bUTh aHHbIE HA
06BEKTHI UITH MacCUBBL. VT aTO MOKa3aTe b TOTO, YTO B KOJIE HEAOCTATOYHO (DYHKITHIA,
KOTOpble MOTYT 3alpallinBaTh 3HaYeHus. JlonoaHuTeNbHbIE ITapaMeTPhbl 03HAYaloT J10-
MOJHUTETBHYTO PAOOTY JIJIst KaXKIIOTO, KTO TIBITAETCS BBI3BaTh (hyHKIMI0. Pobept C. Map-
THH B cBOel KHUTe «UUCTBII KOJI» B KauecTBe U/IealbHOTO KOJIMYEeCTBA [1apaMeTPOB Ha-
3BIBAET HOJIb, OJIMH ITapaMeTp yKe Xy’Ke, YeM HU OJIHOTO, /[Ba XyXKe, YeM OJIMH, TPeX ysKe
ciestyeT u3beraTh, a I7ist BCETo, uTo GOJIbIIE TPEX, Hy;KHO UMETh Beckue mprdanHbl. Ho, Tak
Kak ¥ BO BCeMU IIPU3HAHHOM U 4aCTO UCIIOJIb3yEeMOM KOJie CHOBA U CHOBA BCTPEUAIOTCS
(hyHKIINY € yAUBUTEIHHO OOJIBIITIM KOJMIECTBOM APAMETPOB, Mbl YCTAHOBHJIM IPAHUILY
HECKOJIBKO BBIIIE — Ha IIATH [TapaMeTpax.

Pemenue

[TposepbTe, MOKeT N1 BhI3BaHHAST (DYHKIMS caMa MTPOBECTH pacueTsl. Vn BeiHecuTe
4acTH KOJa, CO3/Iaf0lKe MapaMeTpsl, B oT/lesibHYI0 (pyHKIMI0. Vn ke mpukpenure
K QYHKIIMYM BMECTO PasIMUHBIX OTHEJbHBIX apaMeTPOB LeJblil 00bEKT UM MAaCCHB,
coziepsKaIuii 3HaYeHUsT OMHOTO THTIA.

Hanpumep, B npuBeIeHHOM paHee IPUMePe MOKHO OBLIO Gbl yIyUIIUTh (QYHKIINIO,
ecJii ObI IIPOTrPaMMIUCT 3a/1aJ1 IOTHYHbIE TTapaMeTPhI 10 YMOJYaHUIO IJIs BCeX HACTPO-
ex PDF. 3nauenus x v y Ob11u ObI TOrA ©, ecJii OBl TOT, KTO BbI3bIBaeT (DYHKIUIO, HE
3ajai apyrue 3HaueHust. DyHKIKS BhI3BIBAETCS BMECTE HE TOJBKO ¢ UMeHeM daiina,
HO M CO CBSI3aHHBIM C HElf MAacCHBOM, B KOTOPOM COZEP KATCS OTKJIOHSOIINECS Ha-
CTPOUKH:

$settings = {

$dpi => 600,
$fitonpage => true

};

$img = Image ($file, $settings);
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Ay6nupoBaHue koaa

W aenTUYHbIN U1 OYeHb MMOXOKUN yUaCTOK KO/l TIOIBJISIeTCS B KOJIe MHOTO Pa3.

Ipo6rema

CKOHI/IpOBaHHbIﬁ Koz Hey[[O6€H Ha IIPpaKTUKE, TaK KaK BaM I103K€ IIPUAETCA AeJilaTh U3-
MeHeHMd BO MHOTUX MeCTaX. I[O HACTYIUVIEHWA 3TOTO MOMEHTA BbI 06 3TOM OOBIYHO He
IIOMHUTE. Kp0Me TOTO, ITIOXOXK1E 6I0KHU KOJla 3allyThIBalOT YN TAIOIIETO, KaK TOpo/ia, 110~
CTPOEHHBIE TT0/] ﬂHHefIKy, He CHOCO6CTByIOT OPUEHTUPOBAHUIO. Bwr TpaTUTE MHOTO Bpe-
MCHH Ha ITOMCK HYXKHOTO ME€CTa B KOJIE.

Pemenue

KomnuposaHue y4acTKOB KOJla — 3HAK MBICAUTEIbHON JeHu. Koneuno, B HeGOMBIITIX
KOJIIYEeCTBAX OHA TI0JIe3HA, ¥ TOATOMY 3/IeCh leficTBYeT npaBuiio Tpex'. Bece B mopsiaxke,
€CJIM BbI HCTIOJb30BAIH KO/ 1Ba pa3a. Ho Kak ToJIbKO BB ToWMasH cebst Ha TOM, YTO TOT
JKe CaMBblii KOJl KOTUPYyeTe B TPETUI pas, BaM CJIeyeT ITOAyMaTh HaJl yHUbUKAIIIET.

Haunwre yHUDHUKAIMIO ¢ TepeHoca 06Iero HHCTPYMEHTa, UCTIOIb3YIOIIET0CS BO
MHOTUX (QYHKIUSIX, B OTAETbHYIO hyHKINIO. ITa DyHKIHS OyIeT BHI3BIBATHCS TIPE/IbI-
ny1iei GyHKITMeH, B KOTOPOU Terepb CTOUT JIUIIb KO/, CO3/TAHHBIN /71T PENEeHNS TEKY-
e 3a1a4m.

CoMHuTenbHble Ha3BaHusA ¢ainnios

Daiisbl, B KOTOPBIX HAXOAUTCS IIPOTPaMMa, Ha3bIBAIOTCsI SuperActionMasterMainLoop,
AllMiscellaneousHelperFunctions 1 ExtraMagicHacks.
IIpoGiema

Hassanus ¢aiiyioB kak oryasjieHue B kHure. Eciiu orstaBieHne He paboTaer, YuTaro-
IIEMY TIPIXOAUTCS ¢ TOMOIIBIO KPOIIOTINBOU PYYHOU PaGOThI BOCCTAHABIUBATE CTPYK-
Typy Bcelt mporpamMMbl. Kpome Toro, HazBaHUs (DYHKITUH ¥ TIePEMEHHBIX B TAKUX (haiiyiax
He HAMHOTO JIyYIIle.

Pemenue

[IpouuTaiite riaBy S5 ¥ IPUHUMAITE BO BHUMAHUE CKA3aHHOE TaM.

JITabUPUHT yTeHus

B 6osbmuncTBe COBPEMEHHDBIX SA3bIKOB HET H€O6XOHI/IMOCTI/I pacmoJiaraTb CI)YHKI_[I/II/I
B onpeneﬂeHHoﬁ Imocje10BaTEeJIbHOCTH, ITIO3TOMY BEJIMKO UCKYIIE€HNE 3allUCbIBATh UX

! Bnepsbie yriomsinyTo B: @aynep M. PeakTopuHr: yiydliieHUe CyIecTByoInero koaa. — M.:

Cumsout-ITmoc, 2008.
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TaM, IJle ceifyac Kak pa3 OTKPBIT TeKCTOBBI pegakTop. [loaTtomy poacTBenHble hyHKINY,
3alMCaHHble B pa3HOe BpeMsl, MOTYT HAXOJUTbCS B PA3HbBIX MeCTaX.

IIpo6rema

HpI/I YTEHUU KO/{a CJIOKHO IOHATD, I'/Ie HAYUHAETCA IIPOTrpaMMa 1M 4TO 3a YEM CJIEAYET.

Pemenune

W3MeHuTEe CTPYKTYPY MPOrpaMMbl Tak, YTOOBI OTHOCSLIMECS K OJHOM 3aaue yacTH
KO0Jla pacroJaraguch psiioM. [Ipu aTom npujepxuBaliTeCh 3aBUCUMOCTEM: €CJIN [T
O/THOU (PYyHKIIMY HY>KHBI TPHU IPYTHE, JIeTde MOHITh KOJI, He TPaTs MHOTO BpeMeH! Ha
MTONCKU 3TON (yHKIMU. PacmosioxuTe Ko MPUMEPHO 10 CTETIEH! eT0 3HAYNMOCTH.
YacTo B mporpaMMe BO BCIIOMOTaTeJNbHBIX (DYHKIIUSIX €CTh CKYUHBIH KO/, KOTOPBIN
JOJIKEH ObITh, HO HUKOTO HEe HHTEPECYET, TaK KaK OH, HallPUMep, TOJIbKO (hOpMaTHPY-
€T ¥ CBA3BIBAET CTPOUYHBIE IIepEeMEHHbIe. Y 6epuTe 3TOT KO B caMblii KoHel (aiina.
Tot e Koj, KOTOPbII Tpebyercs Tie-To elle, HanpuMep uHTepdeiic Kakoro-anbo
Kjlacca uian oObsiBieHrne QYHKIUN, KOTOPBIE JOJKHBI ObITh BUIHBI, CJIEAYET PACIIO-
JIOKUTH B Hauaje daiina niau 6joka Koga. MHorHe GYHKIUHU HOSBJISAIOTCS apaMu:
HaIPUMeED, OJJHA HHUIUATUZUPYET CTPYKTYPY MU OOBEKT, APyrasi CHOBA JeJIaeT ero
HEeMHUIMAIN3UPOBaHHbIM. in onHa pyHKIMS 3a/1aeT TepeMeHHYI0, a Ipyrast BO3-
BpalllaeT ee 3HAUYEeHNE B UCXOAHYIO TOUKY. DTH QYHKIINH JOJKHBI CTOSTD PSIOM, TaK
KaK U3MEHEHMs B OJHON (QYHKIMU 4acTo TPeOYIOT U3MEHEHUI B APYroi U ee Helo-
CpeICTBEHHAs OJIM30CTh HATOMUHAET 00 HTOM.

becnonesHblie KOMMeHTapum

KOMMeHTapI/II/I K KOy TUIIa /* caM He 3Haw, novyemy 3TO 670K TyT AONXEH CTOATb,
HO ecnn ero y6paTb, He paboTaeT */ MOKA3bIBAIOT, YTO aBTOP CaM He MOHJ CBOH KO/
U He TPUIOKUI OCTATOYHBIX YCUJINH, yTOOBI €r0 MOHATH. HelmoHaTHLII KoJ 4acTo
COZIEPIKUT omunbKy, KOTOpBIE B XO/l¢ HOPMAJIBHOTO BBINIOJHEHUA IPOTPAMMBI €llle He
IIPOABUJIIUCD.

IIpoGiema

I1oT 0c06EHHO HeAOOPDI 3HAK IPOU3BOAUT BlleYaTJeHUE IPU3bIBA [IPOIPAMMUCTA
K MUPY MTO/ICKa3aTh €My BBIXO/I U3 TTOJI0KeHus. Ho psioM HUKOTO HeT, T03TOMY U3 CTpa-
Xa MCIIOPTUTD KOZ OH Pl ero He Tporath. OHAKO CTPax 1epes; COOCTBEHHBIM KOZLOM
MIPaKTUYECKU TaPaHTUPYET, UTO 3TOT KO/ HETIPABUIbHBII.

Bpewms ot BpeMeHM Takne KOMMEHTaPHUH JOMNCHIBAIOT JPYTHE TTPOTPAMMUCTHI, KO-
TOPbIE YUTAIOT KOJI 1T033Ke (/* 4TO TyT NpOMCXOAMT, M, rnasHoe, nodemy? */). ITO
[PU3HAK TOTO, YTO KOJI CJIOKEH Ik HOHUMAHUSI, HO He 00513aTeIbHO OH ILJIOXOIA.

Pemenue

Ecnu BB HaXO/JIUTE B KOJE TaKN€ KOMMEHTApUU, HAYHUTE COMHEBATbCA. Ecmu HYKHO
nucaTb Ko/ JaJjbllie, BHUMaTE/JIbHO HpO‘IHTafITe €ro, YTOOBI IOHATD KOZ Jiy4d1iie, 4eM €ro
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aBTOP. Ecmu ectb BO3MOJKHOCTD, BaM CJIEIYET IEepenncaTb KO, 4TOOBI OH pa60TaJI, no-
momy 4mo BbIIIOJIHAIOTCA OIIPEAC/JIEHHBIC YCJIOBUSA, a HE HECMOMPS HA...

OuyeHb 60s1bLLIOE KONMNYECTBO 6a30BbiX
KJ1aCCOB N nHTepgencos

[Tpo6iemMa akTyasbHa /11 OCHOBAHHBIX Ha 6a30BBIX KJIacCaX 00bEKTHO-OPUEHTHPOBAH-
HBIX 513bIKOB THTa C++ wn Java. OiuH K1acc T0JUKEH Cojiepskath He 6oee Byx 6a30-
BBIX KJIacCOB nJu nHTepdeticoB. Kiaccsl nosb3oBaTe bCKUX MHTEPGhENHCOB MOTYT B CJIY-
4ae HeOOXOMMOCTH COIEPIKATD YEThIPE, HO ATO JIOJIKHO JIaTh BaM TOBOJL CJIEANUTH 3a
KOJIOM C TIOBBIIIIEHHBIM BHUMAHHUEM.

IIpo6rema

ITOT HeOOPbIN 3HAK ABJISIETCS IPU3HAKOM TOTO, YTO BbI MOTJIH ObI elie pa3 o6iyMarh
[3aiiH KaccoB. IIpo6ieMbl, KOTOPBIE IPUHOCKUT BMECTe ¢ COOOI IJIOXOM Anu3aliH, OueHb
MHOTOOOPA3HbI U IEJIAI0T 3MEHEHUS B KOJIe 6€30CHOBATEIHHO CTOKHBIMEL.

Pemenue

Ecym BBI y6elII/UII/ICI), YTO KaKOM-TO KJIacC lIeI‘/)ICTBI/ITe.HI)HO BbIBOJIUTCA N3 IPYTOTO KJyac-
Ca, BaM ITIOMOJKET TO, YTO Bbl TPOMKO ITPOU3HECETE Ha3BaHUA 000HX KJIaCCOB U BCTaBHUTE
MCKAY HUMU «— 3TO». Ecmm IIp1 9TOM IIOABATCA CTPaHHBIE ITPEAJIOKEHNA BPO/IE «Ma-
IMNHa — 3TO KOJIECO», CJECAYET BO3JAECPIKATHCA OT HACJIECJOBAHUA. Bwmecto 9TOI'0, BOSMOX-
HO, CTOUT 3a/1aTb HpOHI]II)II;'I 6a30BbII KJIacC Kak CBOMCTBO 0ObekTa. CBA3Ka TAKOTO TUIIA
OTHOIIIEHUI — «€CTh»: «Y MaIIUHBI €CTh KOJIECO».

OueHb 60/1bLLIOE KOJIMYECTBO NepeMeHHbIX
WJIN CBOMUCTB 06beKkTa

IIpo6rema

Kiace oueHb cyioxken B moHuManuu 1 pabore. Korjia HAUMHAETCS «0Y€Hb MHOTO» U «CJIUTI-
KOM MHOTO», BbI HE MOKETE MocIejoBaTesibio paboTars. Eciiu bl paboTaete ¢ KooM yepes
onpejieJIeHHbIE TPOMEKYTKU BPEMEHH U He MOJKeTe Pazodparhest B GOJBIIOM KOJMYECTBE
(yHKIIMI 1 TeEpeMEHHBIX, 3HAUNT, UX CJAUIITKOM MHOTO.

Pemenue

CHavaJjia Bam CJIeYET IPOBEPUTD, HEJIb3 JIN PA3/IETUTDH KJIACC Ha HECKOJIBKO KJIaCCOB.
Moxer 6LITL, KJIaCC IIbITAETCA PENIaTh MHOTO 3a/la4, KOTOPbIE MOTYT OBITH JIydHi€ Bbl-
IMOJIHEHBI OTAECJTBbHBIMU, CIICITNAJIU3UPOBAHHBIMHI KJIaccamu? HpOBepre, BO3MOJKHO,
OoIpeaejieHHbIe CBOMCTBA 0OBEKTA UMEIOT CMDBICJI, JINIIb KOT/[Ta OHU CTPYIIIIMPOBAHDBI.
YacTo OHM MOSIBIISIOTCS BMECTE B APYTUX MeCTax. B rakom cJiydae CTOUT O6"b€I[I/IHI/ITb
X B OMH KJIaCC, B KOTOpblf/,I JacTO MOJKHO TI€PEMECTUTDH TaKKe YaCTh IIEPEMEHHDBIX.
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bnoku koaa u (IDYHKLIMM, noMeLleHHble
B KOMMEHTapumn

IIpoGiema

Taxue 6;10Kku 1 QYHKIUU — IPU3HAK TOT'O, YTO B OLHO 13 (DYHKIUI CKPBIBAIOTCS HEYETKO
ompeieieHHbIe OmmOKY JIO0 pedakTopuHT He ObLI T0BeJEH 10 KOHIA (cM. TiaBy 15).

Pemenue

Huuero crpainoro, ecjiu Bbl cHauajla CKOIIMPoBain (GyHKIUIO, 3aTeM OZHY BEPCUIO I10-
MECTHJIM B KOMMEHTAPHH, a IPYTYIO riepeesasii. [Ipu mosiBieHn N HEMOHSITHBIX OMIMO0K
BBI MOJKETE BEPHYTHCS K TIEPBOHAYAIBHOI Bepcru. Y Bac OyIeT MeXaHUu3M ObICTPOM TIPo-
BEPKHU TOTO, ECTh JIU B HOBOI BEPCUU OIMUOKY UJIM HE BHECEHBI JIU B 623y JaHHBIX, KOTO-
past TBOPUT GECUNHCTRA, HETIPaBUJIbHBIE JaHHbIe. Ecii usMeHeHHast (QYHKITHS He eJlaeT
TOTO, UTO JIOJIKHA, TIPUIILIO BPeMsT GECTIONIAIHO ee YAAIUTh. Ecan y Bac ecTh crcTeMa
YTIPABIEHUS BEPCUSIMH, BBI GyJIETE 9TO JETATD ¢ GOJIBITE TOTOBHOCTHIO, TaK KaK BCET/IA
MOJKeTe OTKATUTD TPOTPAMMY B MOCJIeHee pabouee COCTOSTHIE.

Mcnonb30BaHue onpeaeneHHoro 6paysepa

Ecuiu BoI kKOTa-HIOY 16 pabotanu ¢ HTML, CSS uiu JavaScript — 6a30BbIME COCTaB-
JIFIOTMH KaK[0TO BeO-TIPUIOKEHSI, TO 3HAETE, UTO Pa3paboTINKY PA3HBIX Opay3e-
POB [0-Pa3HOMY PabOTAIT C OAHUMH U TEMH Ke BEllaMH, YaCTUYHO Jaske HellPaBIIb-
HO 3aKJIQZIBIBAIOT CTAHAAPTHI. JTO CTAI0 IPUYNHO MOBBIIIEHHOTO JIABJIEHUS Y T1€JI0TO
MOKOJIEHUSI TIPOTPAMMHUCTOB ¥ BbI3BIBAET HENPUSTHBIE 3aTPY/IHEHUS TIPU HACTPOITKe
BeO-TIPIIIOKEH U IS BCEX BAXKHBIX 6pay3epoB (XOTS MOJOKEHIE BEIlelt IBHO yIyd-
IHJI0CH ). MHOTHeE pa3paboTYNKI HAYT JIETKUM ITyTeM W [BITAIOTCS MPEANUCAT CBOUM
MOJTb30BATEISIM OTIPENEIEHHBIN Opaysep.

IIpo6Gaema

ITO paszpaxkaeT MOJIb30BATEIEN, KOTOPHIM HE PA3PEINEHO TOIb30BAThCS TAHHBIM Opa-
y3epoM (HampuMmep, Ha paboueM MecTe), TeX, B ONEPAIIMOHHON CHCTEME KOTOPBIX OH HE
paboTaet, Wi TeX, KTO TIPOCTO UCTIOIb3YeT OJNH Opay3ep, Tak Kak MOJHOCTHIO I0BOJIEH
CBOUM BBIGOPOM.

Pemenue

HUcnonpayiite Bamaatopbl! OHM CYIIECTBYIOT /IS BCEX BAKHBIX BEO-TEXHOIIOTHI (CM. TJ1a-
By 13). He ckymurech Ha BpeMst, IPOTECTUPYITE CBOM KO/ B CAMBIX BaXKHBIX Gpaysepax.
He mbitaiiTech Ha OCHOBAaHUU TIPEATIOUTEHUI — CBOUX U JIpy3€ll — MOHSITh, Kakue Gpayse-
PBI HY?KHO IIDOBEPUTD, @ UCIIOJIb3YITE CTATUCTHUKY, IPUKPEIIEHHYIO B BU/IE CCBIJIKU K CTa-
Tbe «bpaysep» B «Buxkunenuus. He cpbiBaiiTech B ApyTryio KpailHOCTb — He TBITaTECh
OpHCTIOcCOOUTD CBOIT KO/ KO BeeM Gpaysepam. [TojyiepskuBas peikie Gpaysepbl, BbI JIAIIb
u3MarbiBaete ce0si U TPaTUTE CBOU CUJIbI HE B TOM MECTE.
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Yrobbl ypaBHATD pasnnuus B pabote JavaScript B pasHbIx Opay3sepax, BaM CJIeILyeT
UCII0/Ib30BaTh OubanoTexy, HanpuMep jQuery, Underscore wau Prototype. Hecmorps
Ha 1o uTo npubausurensHo ¢ 2010 roga umIeMeHTalys JavaScript B pasHbIx Opaysepax
MIOXO03Ka, TTO-TIPEKHEMY CYIIECTBYIOT PA3JIUYHs, K TOMY Ke BaM, BO3MOKHO, TIPUIETCS
MO/IEPIKUBATE U CTapbie Opay3ephl.

CyuiecTByeT Leblii psag 6ubaMoTeK s JavaScript, KoTopble CO3JaHbl JUIIb AJIs
TOTO, YTOGBI YCTPAHITD PA3TINIUS MEXK/TY Opay3epaMu U TIOJICPKUBATH CTAPbIE BEPCHH,
onu HocsAT HasBanue polyfile. Ecoiu Bam HyskHa onpenenennas ¢hyHkius B Gpaysepe,
cJIeryeT IOUCKATh B VIHTepHETE MHGMOPMAIINIO O TOM, MOKETE JIH BbI JIJIs TI0JIb30BaTeNel
Gouiee crapbix Opay3epoB IPUMEHSTh TAKYIO OUOIIOTEKY.

Mopo3puTtenbHbie 3BYKU KJ1aBUATYpbl

Kaxzapie 30 cexyH/1 BBl yaapsere 110 KJIaBUIIAM KJIABUATYPBbI, yIapbl PUTMIUYHO MOBTO-
psIIOTCSI.

IIpo6iema

ITO yKa3bIBaeT Ha TO (M He TOJBKO BaM, a BCeM IIPUCYTCTBYIOIINUM ), YTO BbI JieJlaeTe BPyY-
HYIO YTO-TO, 4TO JIy4Iiie ObIIO ObI BBITOIHAITE C TIOMOIIBIO CKPUTITA MJIM KOMaH b1 HanTu/
3aMeHuTb. ¥ pellieHtii, KOTOpble ITPOM3BOAT MeHbIIIe TT0/I03PUTEIbHBIX IIIyMOB Ha KJIaBU-
aType, MHOTO TIPEUMYIIIECTB: BBl HE MOJKETE CIYYaiHO BHECTHU OIMMOKY, C/Ie/IaB ONeYaTKy,
3T0 GJIATOIIPUSITHO BJIUSIET HA CAMOYBAsKEHUE U, B OTJIMYHE OT COBEPIIEHHO MEXAHUUECKITX
IIPOIIELYP, BEPOSITHO, BBI YEMY-TO IIPU 3TOM yuuTeCh. KpoMme TOro, 3TOT 3ByK 0O3HAYAET, UTO
YeJI0BeK, KOTOPBIi SIBJISIeTCsI ero IPUYMHOM, He 3HaeT Yero-To COBEPIIIEHHO dJieMeHTapHO-
TO, HalIpuMep, KaK MOKHO IIOMEeTHUTb B KOMMEHTapUK MHOT'O CTPOK 3a O/[UH pas.

Pemenue

[ToTpaTbTe APy MUHYT W BBISICHUTE, KAK Ty 5Ke CaMyI0 TIPOOIEMY PEIItaioT JAPyTrue JIOjIH.
B 60JIbIIHHCTBE CIyYaeB Bbl BBISICHUTE, UTO Y HHCTPYMEHTA, C KOTOPBIM paboTaeTe, UMeH-
HO JIJIST 9TOTO CJIYYas €CTh YPE3BBIYAiHO y06HasT PYHKIUA.

JavaScript-paspaborunk yriac Kpokdopa' orBedaer Ha Bonpoc «Bam Berpeuaics
KOJI, KOTOPbIil MOHAYAJLY BBITJISAAET CyMOYPHO, HO ITOCJI€ YUCTKY BBl TOHUMAJIH, YTO Ha
CaMOM JIeJie OH XOPOTI?» TaK:

Her, Takoro HUKOT/IA He CJIy4anock. MHe KaKeTcsl, OUeHb CJI0KHO HEOPEKHO
HAITHCATD XOPOIIHH KO/ (TI0/f XOPOIITUM KOJIOM sI TOHUMAIO unTaembiit). Ha atom
YPOBHE COBEPIIEHHO HEBAKHO, UTO O3HAYAET ATOT KO/ JIJISI MAIIIUHbI, €CJIN ST He
MOTY [OHSITh, YTO OH JIOJIKEH JIEIATh; OH MOYKET OKa3aThCsl yANBUTEIBHO 3 dek-
TUBHBIM, WJIN KOMITAKTHBIM, WU TIOTPSICAIOIITNM €II[€ B KAKOM-TO CMBICJIE, HO 3TO
ysKe HEBKHO?,

1 Ilyrnac Kpokdopa taksxe siBisiercss aBropoM kuuru JavaScript: The Good Parts.

2 Ceutben I1. Komepsl 3a paboroit. — M.: Cumsou-Iloc, 2011. — C. 107.
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Jlake ecJivt BBI UCTIPABJISIETE TOJBKO CaMble SIBHBIE ONMTMOKY WIIH B layibHeiineM 6y-
nete uzberathb UX, a MEJIKUE OMMOKH, CKPBIBAIOTIMECS 32 HUMH, HTHOPHUPOBATH, BBI YIKe
MHOTOTO JOCTUTIIN. [T09TOMY CTOUT ITPOBEPUTH COGCTBEHHBII KO/l Ha HAJIMYUE OTIMCAH-
HBIX 3/1eCh KOpIYHEBBIX M &M’s. Bo-TiepBbIX, Te, KTO Gy/IeT YMTaTh BAIll KO/, IEPECTAHY T
3aMeyatb ¢ [IePBOTO Ke B3IVIA/A, YTO Mepel HUMHU I1JI0XO0 IIPOJAYyMaHHas 10/eJIKa, BO-
BTOPBIX, TIOCJIE TPUHATHUS MPETIOKEHHBIX PEMOHTHBIX MEP Pedb yike He OyaeT uaTH
0 IJIOXO IpoyMaHHO# nojesnke. Ko nepeiizer kak MUHUMYM Ha CTYIIeHb KayecTBa
<II0JIEJIKA CPe/lHEel CTelleHU TPOYMaHHOCTH .



PedaKTOpUHr

Peq)aKTOpI/IHF — 9TO KOI'la 3aMeYaclllb, YTO foobar — JIOBOJIBHO UIMOTCKOE M1
JUJISL Q)yHKHI/II/I, " MIEPEMMEHOBBIBACIIID €€ B sinus.

Awndpeac Boek, yum. no: Jymy JJonnepxaxe. Tepmurnvl ungopmamuru

B rsaBe 14 peun 1111a 0 Mpu3HAKAX COMHUTENTHEHOTO KOJ[A, KOTOPbIe GPOCAIOTCS B IJ1a3a yKe
pu ero GerjioM pocMotpe. Ho maske ecyiv KoJi ¥ Ha [epBbIi, 1 Ha BTOPOIL B3TJIsi] BBITJIS-
JIUT COBEPIIIEHHO YMCTHIM, HEKOTOPbIE U3MEHEHUs BCe PABHO MOTYT IIOWTH €My Ha II0JIb3Y.
Kak HOBUYOK, BbI MIOHAYAITY Pa/lyeTech, YTO HATUCAIN ITPOTPAMMY, KOTOPAsi 3aITyCKAeTCs
1 Jles1aeT MIPUMEPHO To, YTo JloJikHa. Ho aTa pagocts 1iuTcest Hefosro. Bl BbIsicHNTE, YTO
[IPUMEHEHHE Balllell TPOrPaMMbl MOSKHO OBLIO OBl PACTIPOCTPAHUTD U HA IPYTHE 3a/[aUH.
Hauanpauk — ecim Bbl paboTaeTe MporpaMMICTOM — OyZAEeT A& IaTh paciuupenuil. Beap
13 IPOTOTHUIIA JIOJKHA TOJYYUTHCS CJIeyoNas BEPCUS IIPOTPAMMBI, TPUTOTHAS JIJIS VIC-
M0JIb30BaHUsT (HajeeMest, BbI OyIeTe COMPOTUBIIITHCS TAKOH TIeperieKTrBe ). Vi Bbl 0c03-
Haete, YTO € CaMOT0 Havasa Jiydiie GbIIo NCTIOIb30BATh APYTYIO OUOIMOTEKY.

Kpome Toro, BCSKUIT KOl MOBEPKEH CTAPEHUIO, KaK OBl CTPAHHO 3TO HU 3BYYaJIO
B oTHOmeHuM 1ucpoBoil nHGopmaruu. XoTd OH U He CTAaHET B OJMH MPEKPACHBIN
JIEHb HETOJIHBIM U Pa3OUTHIM, KaK HACKBO3b ITPOPKABEBINIUN BEJIOCUIIE, HO CO BpEMe-
HEM T10JIb32 OT HETO YMEHBITUTCA. Bo-TiepBbIX, UBMEHATCS OKPYsKAIOIIUE YCIOBUSA,
BO-BTOPBIX, N3-32 U3MEHEHUN CMakeTcsl M3HavYaJbHasd 3ajyMKa. To, uTo elle BYepa
ODBLIIO TIPABUJILHBIM U OCMBICJIEHHBIM, CETO/IHST SIBJISIETCSI TAKOBBIM TOJIBKO OTYACTH.
BoJsiee HOBbIe 06JACTH TPOTPAMMBI Y3Ke HE TaK XOPOIIO B3aUMOJEHCTBYOT ¢ 6osiee
CTapbIMH, KpacHas HUTb, KOTOPAs, X0UeTcsA HAZlesIThCs, HEKOT/la IIPOHU3bIBAJIA MPO-
rpaMMmy, MOXKET C TeueHUeM BpeMeHHU MoTepsThes. [locaennuii u, noxamnyii, Hanbosee
BQKHBIH JIJIs YU TaTEN el 9TON KHUTH (haKTOP: TOKA BbI HE CAMbIN XOPOIIWH U ONIBITHBIN
OPOTPAMMUCT, BBI IeJlaeTe YCIeXH CPaBHUTENBHO ObICcTpo. [10aTOMY 4acTo caydaercs
TaK, 4TO Bbl CMOTPUTE Ha KOJ, KOTOPBIH ellle BUepa Kas3ajics BaM BIIOJIHE JOOPOTHOI
paboToii, 1 KpacKa CThIjIa 3aJUBAET BAIIIE JIUIIO...

Bce niepeunciieHHOE — IOCTATOYHBIE OCHOBAHUS /IJIT MI3MEHEHUS CYIIECTBYIONIETO
kona. Takoe «TexobcayKUBaHUe» KOJA Ha3biBaeTcst pepakTOPUHTOM, U 9TO He TO JKe
camoe, 9to oTyaaka. OTJaKa O3HAYAET JIUIIh YCTPAHEHNE KOHKPETHBIX OMMOOK, TOT/[a
Kak 3aja4a pedakroputra — ybepedb Bac oT OyAyIMX OMMMOOK UIIH 110 MEHbIEH Mepe
06J1eryuTh JANbHENIITYI0 paspaboTKy TporpaMMbl. PeakTOPUHT caM MOJKET TIPUBECTH
K NOSABJIEHUIO HOBBIX GAroB, TI09TOMY He CJIeJlyeT BHOCUTh U3MEHEHUS B KOJI, €CIIN U3-
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BECTHO, 4TO OH COIEPIKUT Garu 1 mpobieMbl. PehakTOPHHT He I0JIKEH 3aTparuBaTh ysKe
uMeroIuecs: 6aru, MOTOMY YTO TOT/[a OOJIbIIE HETb3s OyAeT PA3IMIUTh, MOMAJ JIU Har
B KOJI B pe3yJibTate peakTOpUHTa Win OBLI TaM U JI0 9TOTO.

OcHoBHas 11e7Tb peakTOPUHTA He B TOM, YTOOBI TIPUYKPACUTD KO/ B COOTBETCTBUU
C IMYHBIMY TIpe/nodTeHusmu. [pubGeraiite K peakTOPUHTY TOJIBKO B TOM CJIyYae, €CJIH
XOTUTE UCIIPABUTD C €r0 IOMOIIbI0 KOHKpeTHbIE Benu. [Tocse pedakTopunra Koz 10J1-
JKEH CTaTh 110 CPABHEHUIO C IPEABILYIIIAM COCTOSHUEM:

O 6GoJee y1o609UTAEMBIM;
Q 6osee 0O00IICHHBIM;
O Kak MOKHO 60JIee KOPOTKUM.

HoBbrii, Ty4imii Koz jierde moHATh, IOTOMY 4TO OH GoJiee yaobounTaemslii. Ero ser-
4e MPUMEHUTD /s HOBBIX 3a/[a4, TIOTOMY 4TO OH GoJiee 060061eHHbIH. 11 B HeM MeHbIIe
omnbOoK, IIOTOMY YTO OH KOpode!.

MucaTtb 1n 3aHOBO?

Bo MHOTHX CHUTyanusix MpOTPAMMUCT OKa3bIBAETCS TIEPEl BEIGOPOM: WM HayaTh BCe
C YHUCTOTO JIMCTA U IOJHOCTBIO TIepelcaTh KO/, UK NCIPABJIATh €I0 CTPOKA 32 CTPOKOI.
Besnk co6J1a3H MOTHOCTHIO OTBEPTHYTH HAMMCAHHOE paHee W HayaTh BCE 3aHOBO —
C XO/Iy OTGPOCUTD JKAJTKHUE TIOMBITKU BBIJIEYUTH OT/IETBHBIE CUMIITOMBI, 2 BMECTO 3TOTO
Cpasy 3aHATbCS COTBOPEHUEM HOBOI'O IIPEKPACHOTO MUPA, CO3/IaTh KOJI, CBOMM BEJINKO-
JIETTEM TTOOOHBIN KPUCTATBHO YHCTOMY alMa3dy! ITO eCcTeCTBEHHBIN TTOPHIB, KOTOPOMY
MOBEPKEHBI KaK GOMIBI-ONHOUKH, TAaK U TIeJIble (DUPMBL. Y BbI, YACTO OH MPUBOIUT
K Kpaxy. B crapom xojie TpyIHO pa3o6paThes He TOTBKO MOTOMY, YTO PAHBIIIE €T0 aBTOP
MPOTPAMMHUPOBAT €IIe XYIKe, YeM celfiuac, HO M TTOTOMY, YTO OH BBIHYK/IEH ObLI YIUTHI-
BaTh MHOKECTBO OCOOBIX CIYUAEB U IOTIOMHUTETBHBIX YCIOBUN U MOCTPAUBATHCS TTO]T
HMEIOILYIOCs IIPOrPaMMHYIO cpelly. I'eHa, ToJiblil 3eMJIeKoll U TayK-1ITuliee]] He M0JIb-
3yIOTCs pelryTalueil )KUBOTHBIX-KPACaBYMKOB, HO Ha TO €CThb CBOM IIPUYMHBL Bce onn
MPUCTIOCOOUINCEH K OTIPEAETEHHBIM TPEOOBAHUSIM U YCIOBUSIM OKPYKAIONIEH CPEIBI.
Crapble orpaHndeHust GYyT BIAUATH U HA HOBLIH TIPOEKT U MPUBEAYT K TOMY, UTO He-
KOTOpBIE MIPEKHNE HEMOTPEOGCTBA COXPAHATCS U B HOBOU BEPCUH.

Muenus npodeccrioHaIBHBIX IPOIPAMMUCTOB ¥ aBTOPOB YMHBIX CTaTell 110 TOBO/LY
TOT0, CTOMT JIM HAYMHATD BCe CHAYasIa, pa3/ieJInuch. B To BpeMs Kak OJIHU ITPOCTO YA~
I0T IIJIOXOM KO/ ¥ MTUNIYT JIy4IIUH, IpyThe OT 3TOro npenocteperaior. Jxxoan Croabeku,
OJIMH U3 U3BECTHEHINX GI0TEPOB, HIIYIIIX 0 pazpabOTKe MPOrPaMMHOTO 0OeCTIeYeH T,
cunraet Tak: «To, 4TO HOBBIH KO OY/ET JydIle CTaporo, — abCypAHOE MPECTABIEHHUE.
Crapbiii koj ucrosnb3oBaau. Ero TectupoBanu. B HeM HallM ¥ yCTPaHUIIN OIPOMHYIO
kydy 6aros»2. CoracHo CriobCky, BOOOITE HET OCHOBAHUT IS TIPETONOKEHYIST, UTO CO

Bosiee KOPOTKUI KO COAEPIKUT MEHbIIIE OMUOOK, YeM JINHHbBIA, U HE TOJBKO TIOTOMY, 4TO
IPOCTO 3aHMMaeT MeHbIie Mecta: cM. blog.vivekhaldar.com/post/10669678292 /size-is-the-
best-predictor-of-code-quality.

Cnonvcxu /. Tpabim, Ha koTopbie He ctouT Hactynath. Y. I (Spolsky J. Things You Should
Never Do, P. I) // www.joelonsoftware.com/articles/fog00000 00069.html.
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BTOpOﬁ ITOIIBITKH KO/ BI)IfIlIET Jiy4dnie, 4eM C HepBOfI. HpaBna, OH I'OBOPUT O KO/I€ 110 MEHb-
e Mepe CpeJIHETO KaYeCTBa, HAIIMCaHHOM HpO(l)eCCI/IOHa]II)HI)IMI/I IIpOrpaMMMCTaMH, a HE
O TeX HEIIPUTJIAIHbIX ae6pﬂx, KOTOPBIM ITOCBAIIEHA 9Ta KHUT'A.

HoBuuku B Jlesie IporpaMMrpOBaHUA ﬂeﬁCTBHTe]IbHO MOTYT paCCUUTbIBaTb Ha TO,
YTO CO BTOPOTIO pa3a KO y HUX BI)II>'IZIET Jiy4dline, HO BCe JKe, HaJeACh ITOJIyYHUTb HOBbII?I,
ropaszio ]Iy‘-IIHI/Ifl KO/, OHM BO MHOT'OM IIPUHHUMAIOT K€JIa€MOE 3a ,Z[efICTBHTe]IbHOG. ITo-
9TOMY MbI COBETYEM 6paTbC§I 3a HalluCaHME€ COBEPIIEHHO HOBOI'O KOJa TOJIbKO B TOM
cJjay4dae, eCan CTaprI;'I COZIEPIKUT OIMUOKY U BbI JayKe I1ocJjie ToaTe/JbHbIX ITIOMCKOB HE
MOJKETE BbIACHUTD, I'I€ OHU 3aTaUJINCh. Bo Bcex ocTanbHBIX CJIy4dasx jiydlie HoTpaTuTb
BpeEMs Ha NOCTEIIEHHbIE USMEHEHU, ITOTOMY YTO TaKUM O6p3.30M BbI TOJKE IIPUIETE
K II€Jin, TOJIbKO PHUCK, 4YTO BOO6I.[I€ HHUYEro He IMOJyYUTCA, 6y1[eT MEHbIIIE.

Koraa Hy)xeH pecdaKTOpUHr

B ormmune ot OTJIa/IKH, [JIA pe(I)aKTOpI/IHI‘a HE CyIIECTBYET KOHKPETHDBIX ITOBO/10B, /I€JIa-
IOIIMUX €T0 H806XOZII/IMI:>IM. Ecou BB 0TI05KMTE pe(baKTOpI/IHF, IIporpaMma He IepecTaHeT
pa6OTaTb 1 BbBI IIO-TIPEJKHEMY CMOJKETE lIO6aB]IHTb B HE€ HOBbIC BO3BMOKHOCTU. HOZ—)TOMy
JIOBOJIBHO CJIOKHO paspa60TaTb IIPOCTBIC ITpaBUJia OTHOCUTEJIBHO TOI'O, B KAKOM CJiydae
CTOWUT BHOCHUTb USMCHCHU B CymeCTByIOHII/Iﬁ KOz.

B ocnoBHOM CIIPAaBOYHUKH I10 pa3pa60TKe IIporpaMMHOIO obecrieyeHus J1aloT cJie-
AYIOIYI0O PEKOMEH/IAITNIO! pe(l)aKTOpI/IHI‘ HYKEH BCSKHIA Pa3, Korjga HaTbIKa€lIbCA Ha
ILJIOXOM KOz. I[]IH HOBHUYKOB 9TO MOJKET CTAaTb HpO6]IeMOI>JI, TaK KaK OHHM ITOCTOAHHO Ha-
TaJIKUBaIOTCA Ha 9YTO-TO, YTO HYKIACTCA B UCIIPABJICHUAX. Xorsa pe(l)aKTOpI/IHF n jpaer
MIpUATHOE OIlIylI€Hne, 9YTO Bbl BCE€ PaCYUCTUIIN U HpI/I6paJII/I, H€O6XO,ZII/IMO CO6JIIO,ZIaTb
Pa3yMHO€ paBHOBECHUE MEXK/IY HAIlMCaHNEM HOBOT'O KO/Ia 1 HABEAECHUEM JIOCKa Ha YiKe
MMEIOTIHNIICS. ﬂque BCEIro 3aHUMaTbCA pE(I)aKTOpI/IHI‘OM, KOr/ia ITpouijio CpaBHUTEJIbHO
HEMHOI'O BpEMEHHN C MOMEHTA HallMCaHUA KO/ld, HO 1 HE COBCEM MaJIO: BbI €111€ B KaKOI-TO
CTEIICHU IIOMHUTE BaKHbIE /I€Ta/IN, HO YK€ HE A€PKUTECh PYKaM 11 HOTaMU 3a IIJIOXHE
penreHus TOJIbKO ITIOTOMY, YTO Ha UX ITIPUIYMbIBaHNE OBLIO 3aTpav€HO MHOI'O CUJI.

[[JIH GOJILHBIX C CUHAPOMOM [LmomkuHa CyHI€ECTBYET PEKOMEH/IallMA, KaCalolasacsa
IIocemeHnAa KOMHaT cOOCTBEHHOI KBapTHPbI U COCTOAIIASA U3 IBYX yacreil.

1. He yxynrait nuuero erre cujibHee.

2. Kaxnmprii pas, KOTAa ThI 3aX0/INITH B TO WM MHOE OMeIIeHNe, TPON3Be/in KaKoe-
HUOY/Ib MaJIEHbKOE YTy dIIIEHIE.

It IIpaBUJia MIPUMEHWMBbI U JIJI pe(baKTopI/IHra. MHorue yacTu Kojja Bbl HUKOT/A He
BCTPETUTE, €CJIN IIPOCTO HE 6y,ueTe 3aXOUTh B COOTBETCTBYIOIIEE ITOMEIIEHNE. 10 HOp-
MaJIbHO, TaK KaK €CJIM y BaC HHU pa3y HE BOSHUKJIO IIPUYNH CITYCKaTbCA B 9TU I‘]Iy6OKI/Ie
HoAg3emMeibda, 3Ha4YUT, XpaHHIHI/IfICH TaM KO/, BOSMOJKHO, 1 yyKaC€H Ha BU/l, HO CBOIO 3a-
Jlaqy BBIIIOJIHAET JOBOJIBHO XOPOIIIO. C]IelIOBaTe]II)HO, BbI MOJKETE ITOTPATUTDH CBOE BPEMSA
Ha 6oJiee BasKHbIE Belu.

Ecau Bam BCTPEYAECTCA KO/, KOTOprfI Bbl XOTUTE paCIIMPUTDb N HpI/ICHOCO6I/ITb JJIA
BbIIIOJIHEHM A HOBbIX 3a/la4, cJleslaiiTe 3TO TaKUM CHOCO6OM, KOTOprfI 10 KpafIHefI Mepe
HE yXYJAUINUT €ro Ka4eCTBO. [Tociie aToro Koz, TOJIKEH OCTAaThCS KaK MUHHUMYM TakK K€
XOpOoHIO CTPYKTYPUPOBaHHBIM U TaKHUM K€ YUTA€MbIM, KaK paHbIIIE.
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[ToaToMy He HY;KHO OT/IEIbHO BCTPAUBATH B KO PA3JIMYHBIE OCOOBIE CIYYaH, OTBE-
yalolme HOBBIM HYk1aM. Bmecto aToro ciemnaiite pemetue 6osee 06001IEHHBIM BE3/IE,
riie 970 Bo3MOoskHO. Eciu BBI, ipocMaTpuBas 610K Ko/la, HATATKUBAETECh HA PA3JIEIBI,
KOTOPBIE BBI3BIBAIOT MBICIb: «BOT 3TO MOKHO OBLIO GBI HATIMCATD SICHEE», U €CJIH BbI
BJPYT ellle ¥ 3HaeTe, KAKUMU CPeJICTBAMU BHECTH 9TY SICHOCTD, TO HE MEJJIUTE, a CPa3y
nepenceiBaiite. Bor B 6yaymem nobmarogapute cebst 3a 9t0. COOTBETCTBYIONUM 06-
Pa30M U3MEHUTE U KOMMEHTAPUH K KOJY, €CJIU UX He ObLIO — HATIUIIUTE.

[ToncTpanBaiitecs 1o/ MpaBujIa IPUCBOECHUS UMEH 1 GOpMaTUPOBAHUE, UCIIOJIb3Y-
eMble B JIaHHOM pasjiesie. Ecim oHu IpoTuBOpeyaT BallleMy HbIHEIIHEMY CTHJIIO, U3Me-
HUTE BeCh pasziest. Mex/y 3TUMU JBYMsI BO3MOKHOCTSIME JIEKUT ITYTh BHIOOPOYHOTO
HAJIOJKEHUST 3ATLIAT: BBl OBICTPO MPUJIETBIBACTE APy HOBBIX CTPOUYEK B CTUJIE, KOTOPBII
[peoyuTaeTe ceiyac, a 0CTaBIIyiocsd YacTb GyHKIIUM OCTaBIsieTe HeusMeHHon. 13-
GeraiiTe 3TOTO TPETHETO MY TH.

ITo BO3MOKHOCTH yKaKUTE 1aTy U3MEHEHUs (DYHKIMH, 9TO IO3BOJIUT BaM IIpolIe
OTJIUYUTH CTAPBIN KO OT Ko/Ia MocJie pehakTOPUHTA, €CJIM BBl CHOBA Gy/IeTe TIPOCMAaTpPH-
BaTb aTOT (hait1. Ecsint Bbl IUCIUNITIMHUPOBAHHO 110JIb3yeTeCh CUCTEMOI KOHTPOJIS Bep-
CHI, TO OT 3alIMCBIBAHUA JIaT BHECEHUS U3MEHEHUI MOKHO OTKA3aThCs, @ BMECTO 3TOTO
3arJsi/IbIBaTh B ee uctopuio. Ho 1o paboTaet TOJIBKO B TOM CJIyYae, eCIU BbI 4aCTO pe-
rUCTpUpPyeTe BHECEHHbIE UBMEHEHUS B CUCTEMe KOHTPOJISI BEPCUH, eCJIu XKe JleiaeTe 3To
TOJIBKO Pa3 B MECSII, OTCJAEINUTD UX OYAET TPYIIHO.

HoBoe petierne He 06s13aTeNIBHO CPasy ke TTOKaKeTCst HoJiee TPUBIEKATETbHBIM, YeM
crapoe. ITyckaii aTo Bac He myraet. Eciu Bbl ¥ Balll KO/ IBUJKETECh B BEDHOM HAIIPaBJICHUH,
HO Pe3yJIbTaT MepecTPOeYHbIX paboT MOKa UTO BaC HE YAOBJIECTBOPSIET, 3TO 3HAYKT JIUIITE TO,
YTO KO/ TIEPEKMBAET HEOOXOAMMYIO IPOMEKYTOUHYIO a3y — HEUTO BPOJIE CTAMHU JINUUHKHL.

le/IBHaKH TOro, 4YTo B Z[aHHI:Iﬁ MOMEHT BHeCeHHe U3MEeHEeHHil He 6y/1eT OmHUOKOMH

O TpyaHooObscHUMBIA Koa. Moxere 3anath cebe caeayIonuii Bompoc: «A ¢cMor 6bl
51 0OBSACHUTD CYTh 9TOM MYHKIUK IPYTOMY IPOTPaMMUCTY 32 MUHYTY? A 32 IATh
MuHyT? M xots 66l 3a gecarts? Miu BooOie He emor 617> Ecin HanGosee Bepo-
SITHBIMU KaKyTCS JIBa ITOCJIETHUX BapUaHTa, TO (DYHKITUIO CTOUT YIIPOCTUT.

O ILroxue mpusnaku. Koz comep:xut ouesuamblie podieMsl, OIMCAHHbIE B IJ1aBe 14.

O Bemy, BoI3bIBalolIye pa3apaskeHne, HaKaImBaloTcsa. HekoTopbie aBTOPBI ariTUPYIOT
32 MCIIOJIb30BAHKE ITPABUJIA, POJICTBEHHOTO OIMCAHHOMY B IJiaBe 14 mpaBuity Tpex pas:
€CJIU BBI YIKE B TPETHI Pa3 UCIIBITHIBAETE PAas3iPasKEHHE, BCTPeUas Kakoe-Jn00 HeJI0CTa-
TOYHO OIITUMAJIBHOE PEIIEHNE, BEJIMKA BEPOSITHOCTD TOTO, UTO BBI €11[e MHOTO pa3 Gyiere
pasmpakaTbcs U3-3a HEr0. ITO XOPOIIHIA TIOBOJI YCTPAHUTD IPUYUHY Pa3/ipasKeHHUS.

O HenpaBwibHbie MecTa. Bl uiiiere (aiis ujid 4acTh KoJIa B OIIPe/IeJIEHHOM MECTe, HO
HUYEro TaM He HaxoauTe. HaBepHaKa 9TO caMoe ecTeCTBEHHOE MeCTO JIJIST TOTO, 4TO
BBl MIIETE, U JIy4lIe BCEro OBLI0 OB 9TO Tyaa U mepeMectuTsb. C OAHONE CTOPOHDI,
TOrJ[a Bbl ObICTPEE HAJIETe 5TO B CJEAYIONIMIL Pas, a ¢ APYroi — AYeKH, B KOTOPHIX
MO3T UILET YTO-1100 B IIEPBYIO OYEPE/lb, 3a4acTyi0 U B CAMOM JIeJI€ SIBJISIIOTCS JJIst
3TOro HanboJIee JIOTUYHBIMU U MTOAXOAAIIMHA.

O TIpob6iaemsi ¢ monuMaHueM. [lepednThiBast COGCTBEHHBIN KOJI, BbI CHAUAJIa €T0 He
IIoHUMaeTe, HO II0cJIe HEKOTOPOro pa3MblIIenus IOHMMalue BCe JKe HacTyllaeT.
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Vcnosb3yiiTe 3T0 BHOBb BO3HUKIIIEE TOHUMAHUE U MIEPEITUIITATE KO/ TaK, YTOOBI TPU
CJIE/IYIONIEM MTPOYTEHUHN ¥ BAC GBI MIAHC TIOHSTD €ro ¢pasy. ITO MOKET 03HAYATH,
4TO BaM CJIE/[yeT IPEAIOUecTh MeHee aJIETaHTHOE, HO GoJiee MTOHATHOE peteHve. Bos-
MO>KHO, KOT'/Ia BBl B IIEPBBII pa3 MMHUCAJIU ITOT YYACTOK KO/, TO YK€ CTOAJN Tepejt
TaKUM 7K€ BLIGOPOM ¥ C TOPIOCTHIO 36PN SIeraHTHBIN CJIOKHBIN BapuanT. Ho My
PEeHbIii KO/l ciocoOHbI HarmucaTh Muorre. Camast CJIoKHas 3a/[a9a — HATTHCATh TAKOi
KOJI, KOTOPbIii BBI CAMU BCe €llle MOKeTe IIOHATD IIPU IOBTOPHOM IIpouTeHuu. Jlyuiie
TEIINUTD CBOE THIECJIaBUE ITUM.

O CiHMIIKOM MHOTO CHEIHAIbHBIX pemennii. Haunnasg BcTpanBaTh B IPOrpaMMy HO-
Bble BO3MOKHOCTH, BbI y3Ke 3HaeTe, 4TO B OYIyIleM BaM [IPUIETCS BHOCUTD JajibHel-
I1e U3MeHeHUd CHOBa ¥ CHOBA BO MHOTUX MecTaX. BO3MOKHO, BBI Iaske JOCTATOUHO
[IPELYCMOTPUTENbHBI JIst TOTO, YTOOBI HAIIMCATh KOMMEHTAPUIi, B KOTOPOM HAIlOM-
nute 06 aToM Oyayiiemy cebe. B aToM ciydae BaMm ciiefoBajio Obl 00bEeIUHITD BCE
ozo6HbIe MecTa B ogHy QyHKIuUIO (cM. ganee paszpen «O0beaunsiite ko). Eciu
B IIPOLIJIOM BbI IIpeHeOPeriy MOCHAeHIM IIYHKTOM 1 ceiidac BbIHYKIEHbI Je/aTh
[IOXOKKE U3MEHEHUsI 1 UCIPABJIEHUs B PA3HbIX MECTaX CBOEH IIPOrpPaMMBbl, TO BOC-
10JIb3YITECH DTUM II0BOJOM U CBEAKTE TAKUE MECTA BOEIHO.

O OumuOKY BO3HUKJIH M3-32 TOTO, YTO BbI 3a0bLIM YTO-TO, O YEM XOTEJIH <IIPOCTO
HHUKOTZ]a He 3a0bIBaTh». Y CTpaHUTE MOBOJ /IS 3aBA3BIBAHIS TaKMX Y3€JIKOB Ha
naMATh. JII0IU He [yMAoT 0 TOM, 0 4eM 06s13aTeTbHO CIEAYET MOAyMaTh, asKe TO-
r71a, KOT/Ia Ha KapTy OCTaBJIeHA UX KU3Hb: PACIIPOCTPAHEHHOM IPUYNHOM HecyacT-
HBIX CJIy4aeB /Ia’ke C CAMBIMU OIIBITHBIMM CKaJI0JIa3aMU SIBJISETCS IJI0XO 3aBsI3aH-
HBII cTpaxoBouHbIi y3es. [loaTomy ckasosnasam peKOMeHIyeTcs IPOBEPATh CBOUX
HanmapHuKoB. Ho 1 06 aT0M BHOBB 1 BHOBB 3a6biBatoT. He /17151 Beex, HO [7ist 04€Hb
MHOTHX MTPOOJIeM B JKU3HU CYIECTBYET JIydlliee PEelieHre, 4eM «00 9TOM 51 TPOCTO
JIOJIKEH 06sI3aTeTbHO JIyMaTh KasK/IBIH pas».

O Ilnoxoe coceacTBo. Harrie BCero K MI0XOMY KOAY 0GPAIaeTcst TOXKe MIMEHHO TLIOXO0M
KOJI, POCTO TIOTOMY 4TO OOBIYHO OHYM HAIIMCAHBI OJHUM aBTOPOM B OJIHO W TO K€
BpeMsi. Eciii BBl OGHAPY KN TIO03PUTETIBHOE MECTO U TIPOU3BENN PehaKTOPUHT,
MOCMOTPHTE, Kakue QYHKIIMY K 9TOMY MECTY oOpaliatoTcs, U 6pochTe Ha HUX KPH-
THUYECKUH B3TJISIT — BO3MOYKHO, TaM TPSIIYTCST 0OIACTH, KOTOPBIE TAKKE CIETYET
MO/IBEPTHYTH Pe(PaKTOPUHTY.

Teneps, pexe 4eM BbI KUBHETE W TPUMETECH 34 JIeJI0, MBI ITPOCUM Bac ellle HeHa-
JIOJITO yriyOuThest B ceOs 1 mojtyMaTh. [loHMMaeTe Jiu Bbl, Ha 4TO BIUSIET KO, KOTOPHIit
BbI cOOMPaETECh TMOABEPTHY T pehakTopuHTy? EC/IM HET, TO 9TO MOKET UMETh HENpPH-
STHBIE TTocaencTBU (cM. Bpe3Ky «Koz aTo nim Mmycop?»> B KOHIIE TOH TJIaBbl). A eCTb
JIVL Y BaC BPEMsl Ha TO, YTOOBI HE TOJIBKO pa3obparh paboTAIOIYIO CUCTEMY Ha YaCTH, HO
U CHOBA IIPUBECTH ee B pabouee cocTostaue? JKusHb mocie He3aBepuieHHOTo pedhakTo-
pUHTA MOXKET CTaTh ellle TsKeIee U OTBPaTUTeJbHee, YeM JI0 HEeTO, TOUHO TaK Xe, Kak
ocJjie PEMOHTA B KBapTHUPe, 3aKOHYEHHOTO HAnoIoBuHYy. O6a yTBEPKACHUS 3ByUaT
TPUBUAIBHO, HO UX HE TAK-TO MPOCTO MPUAEPKUBATHCS. ECJin BB IOHSAIN, YTO COBEP-
IIIEHHO He XOTUTE MEPENUChIBATD KOJI, €CJIU BBI TOCTOSHHO MPEPbIBAeTECh N3-32 BCTPEY
Y IPYTUX TTPOEKTOB UJIA BaM HE XBaTaeT BpEMEHU, TO BaM MIPUIETCI PACCTABUTH MPUO-
PUTETHI M PEIIUTH, 3AHUMATHCSI JIM ceiiuac pepaKTOPUHTOM KOJla UK Pa3paboTKO
HOBBIX BO3MOXKHOCTEH.



nasa 15. PechakTopuHr 189

B BOIIpoOcCe O TOM, CTOUT JIK ITPOBO/IUTDH pe(baKTOpI/IHI‘ B YCJIOBUAX HEXBATKU BPEMEHH,
MHEHHUA paCXOoAATCA.

9710 A0COITIOTHO HETIOIXOISIIIII MOMEHT, TaK KaK BEPOSITHOCTD C/IEJIATh OIMIHOKY
BO3pacTaeT 1 Bbl MOKETe IMOTEPSIThCS B Xa0ce HAIlOJOBUHY ITPOIIeIero pedak-
TOPHHT KO/Ia, B KOTOPOM TIOSIBUJTHCEH HOBBIE 3aHSITHBIE OIMTHOKM, B TO BPEMS KaK
Ha CaMOM JieJIe BaM HY’KHO BBITIOJIHUTH Ky4y APYTOil paGOTHL.

Hoxannec Andep

S mpuHIUTIMATBPHO He COTJIACEH CO BCEMU apTyMEeHTaMU, KOTOPbIE CBOJSTCS
K TOMY, UTO He HY>KHO JIeJTaTh ITPaBUJIbHBIE BEIH, KOT/IA TapUT el THOT. ImeH-
HO TOT/Ia MX M HY:XHO ziesaTh! [loToMy uTo mepesioBbie METO/IBI IJIST TOTO U CY-
[IECTBYIOT, 4UTOOBI 9KOHOMHTH BpeMsi. KOHeUHO, I 9TOr0 HYKHBI KPErKue
HEPBBI U YMeHHUe KOHIIEHTPUPOBaThest — 310 mpobiema. Ho ecoin y Bac HeT HU
TOTO HU JIPYTOT0, TO JIyUliie BOOOIIIE He TPUKACATHCS K KOLY.

i bénvwe

KommpomuccHast TO3UITHST, KOTOPOH MOXKHO MPUAEP:KUBATHCS B PEaIbHON KI3HH,
COCTOUT, BEPOSITHO, B TOM, YTOGBI BKJIAABIBaTh B pe(aKTOPUHT HEMHOTO OOJIbIIe BpeMe-
HU, YeM XOTeJIOCh OBl B YCJIOBUSAX €r0 HEXBATKU, HO BCE K€ MEHbIIIE, YeM HYKHO OBLIO
GBI 17151 TIOJTHOTO CYACTDSI.

Bce no nopaaky

Ecsv BbI 1eJIeHATIPaBIEHHO PENTIIN 3aHAThCS pehpakTOPUHIOM B TIpUHIUTIE paboTa-
IOIIEH YaCTH TPOTPAMMBI, TO UMEET CMBICJI CHaYasIa COCTAaBUTD YTO-TO BPO/IE ONUCH. BbI-
HUITITe MPobJIeMbl BMECTE C MMEHAME COOTBETCTBYIONNX (hyHKIni. Takke sanummre,
YTO BBl XOTUTE YJIYUYIIUTD U TToYeMy. Bbl I0JKHBI UMETD SCHOE TIPeICTaBJIeHUE O TOM,
YTO ¥ 110 KAKUM IIPUYMHAM XOTUTE YJIydIiaTh, — YeluTe TOJIbKO TaM, Tie vyeinercs. Ecan
BbI HAaYHeTe peakTOPUHT TPOTPaMMBI OZITHOBPEMEHHO CO BCeX KOHIIOB, TO CKOPO yTpa-
TUTE CHOKYCUPOBAHHOCTD ¥ HE CMOJKETE YJIYUIIUTDh HUYETO.

Taxast oruch Jmib 0630p, OHA He J0JEKHA OBITH CIUTITIKOM MOAPOOHOM, TaK Kak caMm
IIpoITecC 3aIMChIBAHNS BajkHee KOHKPETHOTO pe3yJibTaTa. To, 4To BBl 3aIMChIBAETE ITPO-
6J1eMy, TIOMOTaeT BaM KOHKpeTHee ChOPMYIUPOBATH €€ U JIYUIIIEe TIOHATh, TO CIYKUT
OJIHOBPEMEHHO ¥ HAIOMUHAHUEM, U oberanueM camomy cebe. U ecaiu Bee Halm yBelie-
BaHWs OBLIM HATIPACHBI ¥ BB, I0BE/s pehaKTOPUHT /10 TIOJOBUHBI, yeXaJi Ha TIeCTh
MecsIeB B ABCTpasuio, 61arofapst 9TUM 3aMeTKaM y Bac XOTs OBl Oy/IeT MaHC CHOBA
3aCTaBUTh IPOrPaMMy paboTaTh.

HeypaBwuiica nnaH

Mo rnynoctu ctaTby B 6nore Riesenmaschine 6binv pa3melueHbl B Takom dopmaTe, KOTOPbIN
XOTA 1 BbIrnAgen noxoxmm Ha XML, Ho nm He aBnanca. bbin nosyyeH oTAeNnbHbIN TEKCTOBbIN
[OKYMEHT, CofieprKaLLyii HECKONbKO CTPOK, ONMCHIBAIOLLMX 3aMeyaTesIbHbIN MaH N3MEHEHWIA,
03arnasfieHHbIN cnefyowmm obpasom.
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MnaH npeo6pasoBaHusA ¢palinoB ctaten B npaBunbHbin XML 1 ganbHeliwero nepexoaa
Ha SimpleXML [1]

CHauana nepenucaTtb UCNONb30BaBLLYIOCA 1O CUX NMOP UHCTPYMEHTAsbHYIO NPOrpamMmmy Takum
obpasom, uTobbl OHa NepeBapuBana 1 Morna cosfaasatb dalnibl B CTapoi 1 HoBow dopme
(cpnenano) [2].

3aTem 13MeHNTb BCe paiinbl, MPUYEeM Tak, YTOObl OHM He MO BbiTb [BaX bl U3MEHEHDI
no owwm6bke [3]:

—<?xml version="1.0" encoding="1s08859-1" ?> BcTaButb [4];

— BOKPYr CTaTbM YTO-TO Bpoge <article> </article>;

— &amp; BmecTo & [5].

3aTtem nepexop Ha SimpleXML.

Bce obpaboTaHHble flaHHble fOMKHbI NPoNTH Yepe3 utf8_decode n3-3a Hanuumsa ymna-
yTOB.

[1] 3TOT 3aronoBoOK HaNOMWHaN O TOM, 1A Yero, CO6CTBEHHO, ObIIO HYXKHO 3TO NPeob-
pa3oBaHue, 1 yKa3blBasl TeM caMblM Ha moTuBaumio. SimpleXML — 3T1o pacwupeHune PHP,
KoTopoe cynuno 6onbLumne ynpoLlleHusa B paboTe ¢ Gpainamu ctatei.

[2] B n3HauanbHoOW BepCMM KaxAablil 351emMmeHT nceBo-XML-kofla fomKeH 6bl1 CTOATb
B CBOEII CTPOro OnpefeNieHHo CTPoKe ¢alina, 4tTobbl 6bITb pacno3HaHHbIM. Bpag v Heob-
XOAVMO FOBOPUTbL O TOM, YTO 3TO He 6bino xopouein naeen. Ha BCcakuin cnyyan mMbl Bce xe
roBOpVM: 3TO nJioxas uges. He nosropaiTte 310 foMa.

[3] ToT daKT, uTo B KOHLie 3TOV CTPOUKM YXKe He CTOANO CJIOBO «CAefaHo», yKasbiBaeT
Ha TO, UTO peyb LA NULb 06 OYEHb CJIOXKHOM U 3anyTaHHOM MePONPUATAX NO MOUCKY
N 3aMeHe C MHOTOUYUCTIEHHBIMU BEPOATHOCTAMY LOMYCTUTb oWwn6KyY. MporpaMmMmncT no-
nyyuwe 6611 6bl B KypCe, UTO TakMe 3aflaun He PeLlatoTCsl C MOMOLLbIO MOMCKA U 3aMEHbI,
a BMeCTO 3TOro NnuiLeTcs MasieHbKas NporpaMMKa, KOTopas CYMTbIBAEeT CTaTby B CTAPOM
dopmate 1 npeobpasyeT Ux B HOBbIN. Hy>KHO NpMOCTaHOBUTbL MalLUHY, Ans Npobbl Npo-
nycTUTb Yepes KOHBepTep Napy cTaTel, a 3ateM 06paboTaTb C ero MOMOLLbIO BECb MacCuB
HOaHHbIX.

[4] He cnnwkom xopowas uges, UTF-8 nopolwuna 6ol nyywe (cMm. rasy 17, pa3gen «Kogu-
POBaHVe 3HaKOB»).

[5] &aBnaetca B XML cumBonom, 3ape3epBrpOBaHHbIM 151 BHYTPEHHEro NCMNosb30BaHuA,
1 NMOSTOMY He JOJIXKeH MPOCTO Tak NOABNATLCA B TEKCTE.

Taknm 06pa3om, 3Ta nonbiTKa pedakTopUHra, C OfHOW CTOPOHbI, He yaanach, C Apyron —
Tak 1 octanacb nnaHom. Ecnu 6bl ero ele pa3 nonpo6osany BONAOTUTb, 3TO NPUBENO Obl
K MOSIBNEHNIO BYX BUZOB CTaTel: HOBbIX, B 6onee npaBunbHom XML, 1 cTapblx, Hemcnpas-
NeHHbIX. be3 3Toro JOKyMeHTa KTo-HUOY b, BO3MOXXHO, MPOCMOTPEN Obl TONbKO OfiHY U3 HOBbIX
cTaTel 1 IErKOMbIC/IEHHO PeLUwsl, YTO Y BCeX CTapbIX TOT e Gopmar, uto nocnyuno 6ol oT-
NpaBHOI TOYKOWN ANA HOBbIX Heyzau.

IIpeskiie 4eM BbI OTKpPOETE PEAKTOP KOJAa 1 HauHeTe pehakTOPHHT, OybTe 106pHI,
3apeTUCTPUPYHTE HBIHETITHEE TIOTOKEHE Bellel B CHCTeMe KOHTPOJISI BEPCHH TITH XOTST
bl czietaiite pe3epBHYI0 Konuio. CaMoe HENPUSITHOE, YTO MOYKET CJYUHTHCS C BAMH [IPH
pedakTOpuUHTe, — TO, YTO BaM BHE3AMHO TIPUAETCS BOCCTAHABINBATD BUEPAITHEE CO-
cTOsTHME, YTOObI HANTH HEOKMIAHHO MPOSIBUBIIYIOCS Pa3pyIIAoIyio 6a3y maHHbIX
omubKy, 0 KOTOPOU PaHbIle HUYETO He OBLT0 n3BecTHO. YTOOBI 0OHAPYAKUTH ITY ONTHO-
KY, BbI JIOJUKHBI BOCIIPOM3BECTH HA CBOEM KOMITBIOTEPE COCTOSIHUE CHCTEMBI, 3aITyIIEeH-
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HOM y KJIMEHTa WK Ha BalieM BeO-cepsepe. V eciu Bb ellle He 3aBepILiIi U3MEeHeHus],
CBs3aHHbIE C pe(paKTOPUHTOM, U Yy BaC HET CUCTEMbI KOHTPOJISI BEPCUIT, BAM TIPUIETCS
OTMEHUTH BCE BHECEHHbIE M3MeHeHusI. /|pyTast ormacHOCTh COCTOUT B TOM, UYTO B MPO-
ecce peakToOpUHra Bbl MOJKETE JIaTh Maxy, HajleJaTh OIINOOK, a BEPHYThCS Ha3ajl yKe
He cMoskeTe. Bo Bcex aTHX cIyvasix Jiydille OTMEHUTh M3MEHEHNsI, BHECEHHBIE B XO/1€
pedakToprHTa, 1 BO3BPATUTHCS K MPOBEPEHHOMY TIPAKTUKOM, XOTs U 6e300pasHOMY,
cocrosiHu0. Byyun pazpaGoTIMKOM MPOrPaAMMHOTO 0OECTIEYeH ST, BbI HAXOAUTECH —
B OTJINYME OT yUACTHUKA BOCXOK/IEHUS HA DBEPECT — B BEChMA 3aBUJ[HOM ITOJIOJKEHWH,
TaK KaK eCJIM BbI UCIIOJIb3yeTe CUCTEMY KOHTPOJISI BEPCHH, TO JIJIsT BaC He CYNIECTBYET
MouKU Hego3spama.

Pacrieuaraiite mpo6JieMHBI KO/ U [TOJIOKUTE €r0 BMECTE C IIPUMEYaHUIMU BO3JIe
COCTaBJICHHON paHee onucu npobeM. DTa paciedaTka — JeTaJbHOE OMUCAHKE CY-
[IECTBYOIIEr0 KO/Ia, OHA JOMOJHUT KpaTKuil 0630p. Pacrmeuyarka n3HavyaJbHOTO CO-
CTOSHUSA KO/, TIOJIOKeHHAas BO3JIe KJIaBUATYPHI epell peakTOPUHTOM, — OUYeHb
moJie3Has HaroMuHaika. Kpome Toro, 1o moMoraer u36aBUTHCS OT IPUCTYIIOB IIPO-
KPacTUHAIMHU, KOTOPbIE TIPOSIBJSIIOTCS B TOM, YTO CHa4yaJia BbI ITPOCTO XOTUTE BHITA-
IIUTH CTAPYIO BEPCUIO U3 CUCTEMBI KOHTPOJISI BEPCHIL, a TOTOM TOJIBKO Yepe3 Jac 3a-
KpbiBaere BKIAAKY ¢ caiitom Reddit. (U ecsint BbI IPOMTHOPHUPOBAIN BCe HAIIHU 106PBIE
COBETBHI TI0 TTOBOJIY PE3ePBHOTO KOIMUPOBAHUS, TO, BO3MOKHO, YK€ Yepe3 HECKOIbKO
vyacoB OygeTe GarogapHsl 3a TO, YTO y BaC €CTh XOTs OBl OyMaKHas pacledaTka 13-
HaYyaJbHOTO KOJIA.)

3aTeM IPOBEPbTE, AEHCTBUTENBHO JIU Bbl OHSIIH, TIOYEMY CYIIECTBYET 3TOT KO
1 4TO OH zejiaeT. Eciu BbI He yBepeHbI, UTo IIOHUMAETE 11eJIb CYIIeCTBOBAHUSI U CII0CO0
(DYHKIIMOHUPOBaHMS KOJA, CIIPOCUTE KOTO-HUOY/Ib, €CJIU 9TO BO3MOKHO. OObsICHHUTE
€My, UTO, I10 BallleMy MHEHUIO, JIeJIaeT 3TOT KOJ ¥ YTO B HEM CTOUT MCIPaBUTh. Ecin
PSZIOM COBCEM HUKOTO HET, OOBSICHUTE KOJI BallleMy PE3MHOBOMY yTEHKY (CM. 06 9TOM
B pasjese «Eciu 6osiblie HUYEro He moMoraeT» riasbi 13).

PedakTopuHr Bceraa 10KeH IPOBOIUTHCS B HAIIPABJIEHUN CBEPXY BHU3: CIIepBa
U3MeHeHUs 00IIell apXUTEKTYPhI, a 3aTeM TOHKOCTH, — WHaYe BbI [IOTEPSIETECH B IeTa-
JISIX 1 100beTech HeMHOTroTo. VITak, eciiv Bbl, HAIIPUMep, YCTAHOBUJIN, YTO Ballla CHCTe-
Ma yIIpaBJIeHUsI TIOJIb30BaTE/ISIMU BBITIOJIHSIET 1 TaKKe 3aaui, Kak 00paboTKa 3aKa30B
U IIPOU3BOJICTBO ILJIATEKeH, KOTOpbIE Jryuliie ObLIO Obl BBIAEAUTD B OTAEAbHBIA MOLYJIb,
TO ¢JIeloBasio Obl BHAYAJIE OTAEIUTH 9TH (DYHKIIMU OT OCTAJIbHBIX, a 3aTEM YiKe LyMaTh
0 TOM, Oy T Jii B HOBOM (PMHAHCOBOM MO/LyJie COOCTBEHHBIE OKHA, MEHIO M DK3EMILJIsI-
psl 6asbl ganHbIX. Ho OyabTe 0CTOPOKHBL: U3MEHEHIE apXUTEKTYPbI HE 03HAYAET, UTO
BBI JIOJKHBI CPABHSTH C 3eMJIel BCe 3/1aHIe TPOTPaMMBI ¢ TOMOIIIbIO OyJibaosepa. Ecin
BbI 3acTaHeTe cebs 32 BbIHANIMBAHKEM HOZOOHBIX IJIAHOB, OTOMUTE OT KOMIIbIOTEpPa,
rJ1yGOKO MOBIIITITE U MOYMANTE O MyPaBbsIX, MEPEHOCSIIUX TY/Ia-CIO/Ia TT0 OTHOH cOC-
HOBbIE UTOJIKH. B X0/1e pechakTopuHra J1st BceX mpo0sieM MOKHO HAITH TaKoe pelieHue,
KOTOPOE CKJIAZIbIBAETCs U3 MAJIEHbKUX aBTOHOMHBIX HIaros. M Baiua npo6jiema He Kc-
KJTIOYeHUe.

PedakTopuHT 10JKEH TI0 BO3MOKHOCTH 3aTPAaruBaTh TOJIbKO BHYTPEHHIOIO CTPYK-
Typy mporpaMMHOro MojyJsi. C Hapy:KHOUM CTOPOHBI, TO €CTh B TOM KOJie, KOTOPBI
UCIIOJIb3YET MOJIBEPTAEMbIN PE(DAKTOPUHTY MOJYJIb, IOJIKHO IIPOU3BOUTHCS KaK MOJK-
HO MeHblIlle u3MeHeHn#. EcTh, KOHEUHO, NCKII0UeHne — ciydai, Korna narepdetic
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KaKoTO-Tu60 MOJYJIS 3a/1aH HeYAauHO Wi Tpebyer pacumpenus. [Ipumepom Mor Obl
MOCIYKUTH nntepdelic, KOTOPLII MepeaeT U OKUIAET B KAaUeCTBE MapaMeTpa uMs
MOJIb30BATEJIST, — U BBI IOHMMAETe, YTO HA CAMOM JleJie JTydiie ObLIo OBl UCIIOIH30BATh
UIeHTU(PUKATOP MOJIb30BATENS, TAK KAK TOJIBKO OH SIBJISIETCS OHO3HAYHBIM. B aTOM
caydae peakTOPUHT OXBATHIBAET TAKIKE KO, KOTOPBHI MCIIOIb3yeT MOLYJIb.

XOTst BCe 3TO B MI€ATbHOM CJIydyae JIUIIh MeJKIe U3MeHeHUsI KO/a, OHU TSHYT 3a
co00I1 He MeHblIIee KOJUYeCTBO OIINOO0K, yeM GoJibline. BeposaTHOCTh TOro, 4To HoCJIe
U3MEHEHUST MTOSIBUTCS OIMNOKA, €CJIM CPABHUTD CUTYAIUN <M3MEHEHA OJ[HA CTPOKA»
U «U3MEHEHBI ISITh CTPOK», PE3KO MoBbIlnaeTcst cpasy 10 80 % u cuosa namaet 1o 40 %
npu usmenenusx B 20 crpokax!. [Ipiunna 3T0ro B I€pPBYIO OYepesib B TOM, 4TO MeJIKIE
U3MEHEHUs KKy TCsI PYTUHHBIMU U BOCIIPUHUMAIOTCST HEOCTATOYHO CEPhE3HO.

[ToaroMy mocjie KaxA0To 1iara IpoBepsaiiTe, Bce Jin Mo-mpeskHeMy paboraer. bes
MOJYJIBHOTO TeCTUPOBaHUsA (CM. T71aBy 16) BBI MOKeTe TIPOITYCTUTH TIPU MTPOBEPKE Ka-
Kue-HuOYy b 0cobbie caydan. Toraa moposkaeHHbIe B X0/1e pe(akTOPUHTA OIMTHOKU BbIi-
JIYT HAPY’KY TOJBKO B T€UEHUE CJAEMYIONIUX JHEN NN HEENb.

EcJiit BbI He UCTIOJIb3yeTE CUCTEMY KOHTPOJISI BEPCUH, HO BCE PABHO HE XOTEJU ObI
BBIMTYCKATh M3-110/] KOHTPOJIST TOCJIEACTBYS BO3HUKAOIIUX TAKIM 00pa30M HOBBIX TIPO-
6JieM, TO MOKETE OCTABUTD B KOJIE CTAPYIO0 BEPCHIO M3MEHSIEMOI (DYHKIINHU, 3aKOMMEH-
TUPOBATD €€ COMEPKIMOE U UCIOIb30BATD 3TY CTAPYIO QYHKITUIO TOJIBKO [IJIs TOTO, 4TO-
6bI 0OpaIarhest K HOBOU (QyHKIMU. B ciyuae HEMPUSATHOCTU MyTh HA3a/l, K CTAPOMY
pelieH o, OyAeT 3aKPhIT He MOJHOCTHI0. HO eCcTh OIMH HEOCTATOK: C OIPEETEHHO
BEPOSITHOCTBIO MTOCJIE€ HACTYIIJIEHUS JIe][JTallHA TIPOEKTA MU OCJIA0IEH ST BAIIETO UHTE-
peca K mporpamme crapast GyHKI[US TaK 1 OCTAHETCS B KOJIEe Ha BEKU BEUHbIE U Oy/IeT
cOUBATD ¢ TOJKY OYAYIIIX YuTaTe el Koa.

VIMeHHO TaKoit JIOTHKe MBI 00sI3aHbI CJIEAYIONIUM TPUMEPOM Kofia Ha si3bike C, Ko-
Topoiit Moxannec narmcan B nauae 1990-x, B cepenune 1990-X pacirupus 171s HOBOL
MPOTpaMMHOI TaThopMbl, a B KoHile 1990-x 3ameHuT o6paliieHueM K OJHOM-e1nH-
CTBEHHOU OUOIMOTEYHON (DYyHKIMU. ITO OBLIO MOBOJBHO XAJATYPHOE CPAaBHEHUE JIBYX
CHUMBOJIBHBIX CTPOK. OH MOGOSIIICS YAATUTD CTAPBIN KOJI, TOITOMY CHAYaIa 3aKOMMEH-
TUPOBAJ €T0, U JIa’Ke CIycTst 15 J1eT MOKHO OGHAPYKUTH 3TOT TIPEBPATUBIIINNCS B OKa-
MEHEJIOCTh KOJI, KOTOPbII COXPAHWIICS 3aMeYaTesIbHO, CIOBHO BHYTPH sSHTAPs. MOXKHO
JIa’Ke 3aMETUTb — MPHU CUJIBHOM YBEJIMYEHUN — MOMAPKHU B KOJE:

int compare_strings (long firstData, long secondData) {
/* #if TARGET_API_MAC_CARBON // pacuupeHue AnA HOBOW
// nporpammHo# naaTdopmbl

p2cstrcpy ((char*) &strl, ((MWNickPtr)firstData)->nick);
p2cstrcpy ((char*) &str2, ((MWNickPtr)secondData)->nick);

#telse // un3HavYanbHoe cOCTOAHME B Hayvane 1990-x
BlockMove (((MWNickPtr)firstData)->nick , &strl, 255);
p2cstr (str); BlockMove (((MWNickPtr)secondData)->nick , &str2,
255);
p2cstr (str);

Y O1u nudpsr Mbr B3sin u3 xpecromatuiinoit kuuru CtuBa Makkonnesia « CoBepIieHHbIIH
ko> (Microsoft Press 2004, nemenkoe usganue B Microsoft Press Deutschland, 2005).
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t#tendif
result

*/

result =

= strcmp((char*)&strl, (char*)&str2);

secondData)->nick,
false, false); // HboHewHss Bepcus

return result;

}

RelString (((MWNickPtr)firstData)->nick, ((MWNickPtr)
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B npunIuiie, BbI MOKET MPOU3BOAUTH PehaKTOPUHT XOTh B TEKCTOBOM PEAAKTOPE
€ TIOMOTITBIO TIOWCKA 1 3aMeHbl. Ho MBI coBeTyeM BaM Be3jie, T/ie BO3MOKHO, IT0JIb30BATh-
s OJJIEPKKOI 1porpaMMHOro obecredenust. Takue cpenpl paspaborku, kak Eclipse,
MO3BOJISIIOT YACTUYHO aBTOMATU3UPOBATh HEKOTOPBIE U3 OMUCAHHBIX JIajIee OTePAIIHil.
Xora IporpaMMa 1 HE MOJKET CKa3aTb BaM, YTO BbI JOJIKHBI UCIIPAaBUTh, HO B TOM, KaK
3TO C/IeJIaTh, OHA BCIYECKH TOTOBA BaM TIOMOYB: BBl MOKETE OJIHUM IIETIKOM TIepeMe-
CTHUTD Ty WM UHYIO QYHKITIIO B IPYTOii Gaiiy nim Kjacc — IporpaMMa caMa BBITIOTTHUAT
mepeMeIenne 1 MPOu3BeIeT HysKHble mepenMenoBanus (puc. 15.1).

Android

m DesanitizeMameServie ﬁg about_dialog.xml (m BrowsePicture.java ﬂg main_xml M
1 package net.krautchan.android.activity;
2
3@ import java.io.Buffer Undo ®Z
:; blic closs Eisenhol Revert File
pul 1C class 1senhel
49 public static fin Save #S |
58 ivate AlertDial
51 private ~ler™™} Open Declaration F3
528 @0verride Open Type Hierarchy F4
- 53 public veid ‘E"c"# Open Call Hierarchy ~XH
Z: super.onCreat  gp oy i Breadcrumb ®B
setlontentVie 1 %
56 Quick Outline ®0
57 Quick Type Hierarchy BT
58 Button testBu Show In TBHW > 39 H
593 testButton.se ir(d {
6o Cut 8X
61E bli
i 62 PRI Copy #8C
e &3 Copy Qualified Name Intents.action.PICK_DIRECTORY");
64 Paste 8V rard"));
65 ra.TITLE", "Please select a folder™");
66 Quick Fix 381 1a.BUTTON_TEXT", "Use this folder");
:; } Source HS »
£8 Refactor T » Rename... CER
70 Local History > Move... CHV
71
72 } References > Change Method Signature... Y 3#C
;j B Declarations » | Inline... A% |
75 Button goKCBu 1 .
e 7gokCButton, B Add to Snippets... Extract Interface...
778 gokCButton.se L. Extract Superclass...
~ 78a public vg Find Bugs > Use Supertype Where Possible...
79 Eisen Run As » Pull Up... r
ij .y ¥ Debug As > Push Down...
: : Profile As >
¥4 //showBookmar R
83 Button showAb Validate Extract Class...
a4 //showhboutBy  Team > Introduce Parameter Object...
A5 showAboutButt  Com pare With » d di )
i~ Replace With > Introduce Indirection... r:
ﬂﬁ Problems f@ Javadoc ( peci  Google » | Infer Generic Type Arguments...
WikiText » 1

Puc. 15.1. MeHto pedakTopuHra B cpege pa3pabotku Eclipse
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[Tomo6HbBIE TPOrpaMMHbBIE CPEICTBA, TOMOTAIONIHE TIPH PehaAKTOPUHTE, CYIIECTBYIOT
JUIS1 Pa3JIMUHbIX A3bIKOB U cpeJ] paspaborku. B « Bukunenun», B cratbe Code Refactoring
(en.wikipedia.org/wiki/Code_refactoring), coziep:KuTcs ux akTyaabHBIH CITUCOK.

Pacnpeaenute koA nNo HeCKoNnbkuM danam

Xoportiio HauaTh pehaKTOPHUHT CO CMSTUEHUS ysKaca Mepesl OrPOMHOT TPyl Koz, Tpe-
Gytoriero usmeneHuit. CrpysuTe ycTpaliaoIiie YacTyH Kojia, KOTOPBIE YKe YCIIEH TPHU-
HECTH BaM CTOJILKO HeyZad, B OTAeJbHbIe Gaiiabl. Tak Bl CMATYNTE IEMOTHBUPOBAH-
HOCTb M CTPaX MPUKACATHCS K COOCTBEHHOMY KOZLY.

B Objective-C 1 MHOTHX APYTHX sI3bIKAX YITAKOBKA KajKI0TO KJIacCa B OTAETBHBIN (haili
SIBJISIETCST OOIIETTPU3HAHHBIM CTAHIAPTOM, B Java c/IeJIaTh KaK-TO TO-APYTOMY TPYIHO Hake
TeXHUYECKH. J[Jis1 II000TO IPYTOTo sI3bIKa 3TO ToKe Xopoiias uies. Ilonpobyiite HaiiTn
JIOTHIECKHUE TPAHUTTBI MEXKTY YaCTSIMU Kozla. Hudero cTpanrHoro, ecid moHayasry 9TH 9acTh
Bce etie OY/yT T0BOJBHO GOJIBIINME — Ha 9TOH CTAINHU TIOMOKET JIFO0E YMEHbIIICHHE.

Y pacnpeziesieHus Kofia 10 Pa3HbIM (paiiaM ecTb U elle OTHO MPENMYIIECTBO: TOKa
BeCh KOJI HAXOJUTCS B OMIHOM-EIMHCTBEHHOM (haiisie, BETUKO UCKYIIEHIE PEaTN30BbI-
BaTh IleJIble PaboUre MPOIECCHl B OMHON-eINHCTBEHHON (DYHKITNH, OYATO KyJTMHAPHBIE
perenTbl. Eciii pasiokuTh CJI0KHBIE paboune MOTOKU Ha OTAe/bHbIe (hailibl, KasK bl
U3 KOTOPBIX OTBEYAET TOJBKO 32 OHY OTEpaInio, Gy/IeT JieTue PacipeaeuTh 9TH OTle-
paryy 1Mo MaJeHbKUM (DYHKITUSM. JTO CJIEAYIOINIA TTIar.

Pasb6euTte nporpaMMHbIA MOAY b
Ha 6osee Menkue Mmoaynu

B Teopun Bce 04€HB TIPOCTO: HEBAKHO, UET JIU PeUb 00 00EKTHO-OPUEHTUPOBAHHOM,
(pyHKIIMOHATIBHOM WJIM IIPOLIEAYPHOM IIPOrPAaMMUPOBAHNH, KAXK/[bIii IPOIPAMMHBIN MO-
Iy7b! IOJTKEH OTBEYaTh 32 OJIHY 3a/1a4y U, Ha0G0POT, OJIHA 3aj1aua He JMOJIKHA Pacceu-
BaTbCs 10 pa3HbIM Moy IsiM. Hanprmep, B HayyHO-UCC/Ie10BaTeIbCKOM aHAJIUTHYECKOM
ITO skcnepuMeHTaIbHbBIE JAHHbIE JIOJKHBI CYUUTHIBATBCS B OJHOM MOJYJIe, aHAJIN3UPO-
BaTbCs — B JIPYTOM, a TPETU MOJLYJIb JIOJI’KEH 3alliChIBATh Pe3yJbTaThbl B (hailibl.

Ho npu Hanmcanum peasibHON IPOrpaMMBbl BCE 3a4acTyIO CIOXKHEe: TakK, [/ aHAIN3a
BaM MOTYT MOHAI0OUTHCS HE TOJBKO 9KCIIEPUMEHTAIBHBIE IAHHBIE 13 Balliel 6a3bl IAHHBIX,
HO U KaJIMGPOBOYHBIE MTAPAMETPDI, KOTOPbIE OepyTCs 13 Kakoro-mbo daitna. Takum 06-
Pa3oM, BaM HYKHO TaK’Ke HAIICATh (DYHKITUH, KOTOPbIE OY/IyT YMTATh 9TH (hailiibl Tapame-
tpusanui. DyHKIMH, KOTOPBIE 3AMUCHIBAIOT PE3YJIBTATHI B (hailIbl, IOJIKHbI TAKIKE TIPE0D-
Pa30BBIBATh 3TH pe3yabTaThl B XML, 4TOOBI X CMOTJIa HCTIOJIB30BATh JIPYTast IPOTPaMMa,
a 10 3aBEpIeHUN aHAJINM3A e1Ile U JIOJKHO GBITh OTIPABJIEHO COOBIIEHIE MOIB30BATEIO.
Bort Tak BOT HEYTO, 4TO BHAYAJIE KAa3aJI0Ch TPOCTBIM, GBICTPO MOKET PA3BUTHCS B CHCTEMY,
TJie OMepaIiy TI0 CYUTHIBAHIIO MHGMOPMAIK 13 6a3bl JAaHHBIX U OTIepaIiiy ¢ haiiiaMu

! 3[[er o/ MOZlyJIEM MbI IIOHUMAaEM, HallpUMED, KJlacC B O6'beKTHO-OpI/IeHTI/IpOBaHHOM nin

(hyHK1IMIO B IPOTIEZLyPHOM TIPOTPAMMUPOBAHUH.
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CTOAT PAJIOM 1 OZIMH U TOT K€ MO/LYJIb OTBEYAET 3a (bOpMaTI/IpOBaHI/Ie, BbIBO/] HH(bOpMaIII/H/I
" OTIIpaBRy COO6IH€HI/IH 06 YCIIEIITHOM BbIIIOJIHEHUW aHaJI13a. ITO XOTS U AOITyCTUMO, HO
J€JIa€T CUCTEMY HEITOHSITHOI U IIPUBOJIUT K TOMY, YTO Y€PE3 HEKOTOPOE BPEMS BaM IIpU-
JETCA ITOCTOAHHO UCKaTh, Ky/la UMEHHO OBLT IIOMeNIEH TOT UJIN WHOM DJIEMEHT.

HOE)TOMy HNMEET CMbICJI U3 TPEX MOlIyJIeI';I c/iey1aThb IIATb.

O IIpexuue momyu:
® MOJYJIb CYUUTHIBAHMUS,
®  MOMYJIb AHAJIN3A;
®  MOAYJb 3anucu (hanios.
O Hosbre moym:
*  MOyJib Gasbl JAHHBIX;
*  MOIyJIb paboThI ¢ (aiiytamMu (Cro/Ia TIEPEKOUEBBIBAIOT OTEPAIIMY CUNTHIBAHUS U3
TIEPBOTO MOJLYJIS M OTIEPATINY 3aMCH (DAMIIOB U3 TOCTETHETO MOLY IS );
¢ MOAYJb aHaJIU3a JaHHBIX,
* MojyJib (popmaTupoBanusg B XML;
®  MOZYJIb OTIIPABKU COOOLIEHMS.

ITocne aToro Hp806paSOBaHI/IH Ka)KI[bIﬁ MOIYJIb CTaJl 6oJ1ee MaJICHbKUM 1 QJOKYCI/I-
POBaHHBIM. Yike caMu Ha3BaHUS Monyneﬁ JIOBOJIbBHO TOYHO /JIalOT ITOHATb, YEM OHM 3a-
HumaroTcst. OcHOBHas IIporpaMMa OTB€YA€T TOJBKO 3a «OPKECTPOBKY», 06pa111a;1c1>
K (l)YHKHI/IHM N3 OTAEJIbHBIX MO,ZIy.IIefI B HY’KHOM IIOPSAJAKE.

HOZIBelIeM HUTOT: p336I/IBaI>'ITe CJIMIIKOM 6obluue npozpammiuovle Moﬁyﬂu NI OOBEKTHI
Ha 6osee leO6HI)I€‘ B O6paH1€HI/II/I €/IMHUIIbI, KOTOPbI€ 3aHNMAIOTCA TOJIBKO OJIHUM aCII€K-
TOM. [[JIH ATOI IeJIn 3allMIINTE, 3a4€M HYKEH Ka)KlIbIﬁ MOyJib, U HO,ZIYMB.I;'ITG Ha/l TEM,
O/[Ha 9TO 3a/la4a NJIN HECKOJIbKO. IToTom cosmaiiTe HOBBIE MOAYJIN 1 pacClIpeeJINTE 110
HHM KO/ TaKNUM 06pa30M, YTOOBI TOXOKHE (byHKHI/II/I OKa3aJInCb BMeECTeE, a 9JIEMCHTHI,
BBITIOJIHAOIME HEPO/ICTBEHHbIC 3a/la4, — Pa3/l1€JIbHO.

YTO 3HAYUT «CJIULLKOM BOSIbLLION»?
HeT Takoro npaBuna, KOTOPOE OMPEAESAET, CKOILKO HY)XXHO CTPOK, YTOBbl BbIpasuTb UAEI0.
Kak unMTaTenb 3TOi KHUMM, Bbl MOXKETE MOKa YTO MCXOAWTb M3 TOTO, YTO BalUM (PYHKLMK, 06b-
€KTbl UK KNaCcChl CKOPEEe CIMILKOM 60/1bLLIME, YEM CIIMILKOM MajieHbKMe.

Oﬁpamal‘/’lTe BHUMAaHHE€ Ha IIOBTOPEHHUE OJJUHAKOBBIX WJIHN MTOXO0KUX yacrei Koaa

Kor/a BbI iiteTe IMHHbBIE GJOKH KOJa, B HUX TOYTH BCETIa MOKHO OOHAPY/KUTH 00J1a-
CTH, IOBTOPSIIOIINECS MHOTO Pa3, — XOTh He 00s13aTEJIbHO BCe OHU HAXOMISITCST B OJTHOM
¥ TOM K€ MECT€, HO OHU PazbpOCAHBI 110 ITPOrpaMMe. ITHUX MOBTOPEHUI MOKHO M30eKaTh,
€CJIM IEPEMECTUTH TAaKOH KO/ B (DYHKITUH ¥ 0OPAIIaThCs TOJBKO K 3TUM (DYHKITHSIM.

«3aroJI0BOYHBII KOI» HAMEKAET Ha TO, YTO GbLT ObI HE IPOYB OTHPABUTHCS B DYHKIIMA

Eciit BbI 0GHAPY KU KOJI, KOTOPBIN pas/iesieH Ha OTAETbHBIE ari MHOTOUUCICHHBIMU
3aroJIOBKOTIOIOGHBIMU KOMMEHTAPUSIMU, TO YACTh Balliell paboThl yike cienaHa. Beposit-
HO, 9TH 3aT0JIOBKH JIaKe TIO/ICKAa3bIBAIOT BaM, KaK MOTJIM ObI HA3BIBATHCST HOBBIE (DYHKITUL.
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AKTHBHO HILUTE NOANPOOIEMbI, KOTOPbIE HE UMEIOT OTHOLIEHHS K HENOCPEICTBEHHOMI
3ajiaye KoJa B 9TOM MecTe

(DYHKHI/IH, KOTOpasd CYUTBIBAECT JaHHBIC 13 633])1 OaHHDBIX, TYT K€ KOHBEPTUPYET TN
nanabsie B HTML? Toraa B 60JIBIIMHCTBE CJIyYaeB UMEET CMBIC BBIHECTH TIPeoOpaso-
Banne B HTML B otaespiyio dyuximmio. [loapobHee 06 9TOM TOTOBOPUM B CIIEAYIONIEM
pasziesie o/l Ha3BaHUeM « Y cTpaHstiiTe To60UHbIE 3(HEKTHI>.

Pa3zzensiite Koz Ha 6ojiee KOPOTKHE PyHKUIUH

DOyHKIMK CIyKaT I CTPYKTYPU3ALNU KO/, a CTPYKTYyPU3alus BaKHa 110 KpaliHei
MeEpe HE MEHbIIIE, Y€M BO3SMOKHOCTD ITOBTOPHOTO IIPUMEHEHN I, IIPOCTO ITIOTOMY, YTO OHaA
3HAUUTEJNBHO 0bJieryaeT ureHre. BBoauTe GyHKIMY ajKe TaM, T/€ TPOUCXOIUT YTO-TO
COBEPIIEHHO 0COOEHH0E, HOIbIIe HUTAE He IPUMeHaeMoe. K ToMy e II0TOM 9acTo BbI-
SICHSIETCSI, YTO Te BEIH, IOBTOPHOE IPUMEHEHNE KOTOPBIX KAa3aJI0Ch IPU UX HAIMCAHUI
CTOITPOIEHTHO HEBO3MOKHBIM, BCE K€ MOT'YT IIPUTOJUTHCA B IPYTUX MECTaX.

Cpena paspaborku (cm. raaBy 20) MoskeT 06J1erduTh 9Ty 3azady. Bo MHOIHMX cpegax
paspaboTku ecTh HyHKIMA BbligeneHne MeToaa, KoTopast aBTOMATUYECKN OTIPABJISET
BBIOPAHHYIO 00IACTD KOIA BMECTE CO BCEMH TPEOYIOUMMUCS TapaMeTPaMU B OTAEIbHBII
METOZ M MHOIZIA JAKe JeJIaeT IPEI0KEHI 110 OBOLY TOT0, KaKue Apyrue 001acTi Koga
TaKKe MOKHO ObLIO Obl 3aMEHUTD € TIOMOIIBIO HTOI'0 METO/IA.

Takoe 060cobIeHEe OTAETBHBIX 3a/[a4 B KOPOTKUX, aBTOHOMHBIX €[HHUIIaX — 3TO
B)KHBII 11T, KOTOPBIH SIBJISIETCST OCHOBO JIJIs AajibHelero peakTOpUHTa, TaK Kak
BBI TOJIBKO B TOM CJIy4ae CMOKETe Pa3yMHO IIepecobpaTh CBOM KOZ 3aHOBO, ECJIM OH HE
XpaHUTCs B GECKOHEYHO AIMHHBIX GyHKIMAX. KpoMe Toro, nybampoBanme Koaa Jerde
00HAPY/KUTD, ECIM STOT KO HE CIIPSATAH Ie-TO Ha IIyOOKOM YPOBHE MHACHTAIM.

Ho Bce xe nmetiTe B BULy, UTO OJIMH TOJBKO pa3Mep MOJYJIS ellle HUYero He TOBOPUT
0 TOM, ZIOCTATOYHO JIF 5TOT MOZYJIb (DOKYCHPOBaHHbI. IIpOCTbIE 31241 PEIaoTcs 0OBIMHO
C TOMOII[BIO HEOOJIBIIOr0 KOJIMYECTBA KO/, CJIOKHBIE, HAIIPOTUB, TPEOYIOT GOJIBIIOr0 KOJIH-
YeCTBa OTAEIbHBIX KOMaHI. [IporpamMmbl ¢ rpadudecky nHTEPQENCcoM MOIb30BaATENI 0CO-
GEHHO 9aCTO UMEIOT JOBOJIBHO GOJIbIIIE MOLY/IH 151 BBITOJHEHHS COOTBETCTBYIONIIX
3az1ad. XOTs1 KOJL It BHyTPEeHHeN 00pabOTKHM JAHHBIX MOKET ObITh TOPaszo 60JIee CII0KHbIM,
B KOHEYHOM CY€Te OH 3aHIMAET HAMHOTO MEHBIIIE CTPOK, 9eM Koz rpacmdeckoro front-end.

ITosToMy He GOTECh IICATh MOLYJIN, 3AMETHO IIPEBHILIAIOIINE II0 PA3MEPY OCTAJIb-
Hble. XOPOIIO IIPOAYMAaHHBII MOYJIb BOILIOLIAET KaKyI0-I1O0 COBEPIIEHHO OIPE/e/IeH-
HYIO HJIel0, He GOoJIbIle, HO U He MEHbIIIE.

YcrpaHanuTe nobouHble 3@ eKTbl

Hy:xHO IpuokuTh HEKOTOPbIE YCUJIUS, €CIU BBl XOTUTE CTPYKTYPUPOBATH KO/ TAKUM
06pa3oM, 4To6bI OH COCTOSI U3 KOPOTKUX (DYHKIIUH, KaXk/Iast U3 KOTOPHIX 3aHUMAETCST
TOJIBKO OJTHUM JiesioM. Halle Bcero MMeHHO HOBUYKH TPeliaT TeM, YTO IPOCTO 3aMUCHI-
BaIOT KOJI B COOTBETCTBUH C 3AIIJIAHMPOBAHHBIM XOJIOM BBITIOJTHEHUS IPOTPAMMBI, JIUIIb
MHMOXO/IOM BCTaBJISAA TaM U TYT (QPYHKIIMU ¥ BBIHOCS B HUX T€ WJIM UHBIE YACTH KOJIA.
Ecnu dbynkius analyzeExperimentData() aHATM3UPYeET dKCIIEPUMEHTAJIbHBIE IaH-
HBIE U TYT JK€ €llle U 3aMIChIBAeT UX B (ails, To coxpanerue — mobounsii addekrt. ITo-
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6outbie apheKTH — aTO TPOOIIEMA, TAK KAK OHU 3aTPYAHSIOT TOHUMAHWE KO/ U YCIOK-
HAIOT €To conpoBosKkAeHue. VHoraa takue GyHKIY ¢ TO60YHBIM a3(hhEKTOM MOKHO
pacno3HaTh 110 KoMMeHTapusaM Bpoje: «Baumanne, KPOME TOTO, sta dpynkius je-
naet ete u...» K pyurmnnm 6e3 mobouHbIx a(hheKToB MOKHO 06PAIaThCSA CKOJb YTOTHO
9acTo, 1 obpatieHre K GYHKIINUT MOKHO MPU HEOOXOAUMOCTH MEPEMECTUTD B IPYTOE
Mecto. B ocoberrocTr Te hyHKINH, KOTOPbIE BO3BPAIIAIOT 3HAYECHUE, IOJIKHBI JIeIaTh
910 6e3 Mo6oUHbBIX 3((HEKTOB.

B namiem npumMepe u3 uMeHu (OYHKIUU TIOHSITHO, YTO HA CAMOM JI€JI€ JIOJKHO ObITh
ee 3ajiaueil. MoKeT TOKa3aThCs, YTO € MTOMOIIBIO 3TOH (GYHKIMU YIOOHO BBITTOJHATH
TaKKe M COXPAaHEHHeE, HO TOT/IA €€ TIPUAETCS TYT JKe ePeIeIbIBATh, ECJIU BAPYT OKAXKET-
Cs1, UTO PE3yJIbTaThI Jyuliie ObLI0 GbI COXPAHSTh B 6a3y MaHHBIX. VI BBI CKOMIIpYyeETE ee
BO BTOPYIO (DYHKITUIO M 3AMEHUTE TY YACTh, KOTOPAsI 3aMUCHIBAET PE3YJIbTATHI B (aiil,
Ha 9acTh, COXPAHSIONIYIO UX B 6a3y AaHHbIX. [locse aTOro y Bac MosIBATCS 1B OUYEHb
MOX0KHe (PYHKIIUU, OTTACHOCTD ITEPEITYTaTh KOTOPbIE BEJUKA.

Henaiite kopoue!

Paznensaiite ko1 Ha KOpoTKHE GYHKIINU, KOTOPbIE [eHICTBUTEIBHO BBITTOIHSIIOT TOJBKO
HeoOXOIMbIE BHIUMCIEHUS 1 BO3BPAIIAIOT pe3y rbrat. Ecimi BbI XoTHTE Hamucars hyHK-
U0, KOTOPAst aHATU3UPYET IaHHBIE, TO OHA I0JIKHA BO3BPAIIATh PE3YJIbTaT TOMY KOZY,
KOTOPBIN K Hell 06paTuicst. 3ateM aToT Ko/ o6pariaercst K GyHKITHH, KOTOPast COXPaHsI-
eT TOT pe3yJibTaT B Gaiin (niau B 6asy maHHbIX). HeocTaTOYHO TPOCTO BHIHECTH 3a-
Jlady COXPAHEHUS B KaKyI0-T160 (hYHKITHIO, K KOTOPO# BBI 06paIaeTech HATIPSMYIO 13
(DYHKIMH, BBIMOJHAIONIEN aHAIN3. DTO JIUIIb CMENaeT Mpobemy, U Ho60UHbIN 3 derT
BCe PaBHO PUCYTCTBYET, XOTh M KOCBEHHO.

Oun Moxys b — O/IHA 3a/1a4a

B obiieM ciryyae Kax/plii IpOrpaMMHbII MOLYJIb — HEBasKHO, KJIACC 3TO UJIH (DYHKITHST, —
JIOJ;KEH MIMEThH TOJIBKO OTHY 3a/1a9y. [[pruMepoM Heyiauu, cTaBIell pe3yIbTaToOM TOTO, UTO
UAeHT(GUKATOPBI (PPATMEHTOB TEKCTA OBLIH TIEPErPYIKEHbI IOMOTHUTETbHBIMU (DY HKIIH-
SIMH, SIBJISIETCST CTyYaid, IPOU3OIIEIIHI TIPU HATTMCAHUY TOW KHUTH. B 10BOJIBHO HOBOM
Ha TOT MOMEHT PelaKTope Stypi — OHJIANH-UHCTPYMEHTE JIJIST OJITHOBPEMEHHOM COBMECT-
HOH paboThI ¢ TeKCTaMu — (hPPArMEHTBI TEKCTA, J00ABICHHbIE PA3HBIMU ABTOPAMH, IIOME-
YJaloTCs Pa3HBIMU I[BETAMM, TT0 KpaifHel Mepe B Teopuu. Ha mpakTrke TEKCT ocTaBasICs
OJIHOI[BETHBIM, H3-32 Yero ObLIO JIETKO 3a1yTaThes. [Touecas 3aThIIKK U OTEPEITCHIBAB-
IIHCH ¢ pa3pabOTYMKAMU, MbI BBIICHUJIN CJIEAYIOIIee: KAsKIOMY MOJIb30BATENI0 B 9TOM
pelaKTope MPUCBANBAETCS TOJMBKO OUH U3 16 I[BETOB. DTOT IIBET TOTYYAETCS U3 UICHTH-
(pukaTopa mosb30BaTENIS MyTEM €0 JIeJEHUS TT0 MOYJI0 16, U T0ATOMY €TO HeIb3s U3-
MEHUTD. EAUHCTBEHHOE pelleHre COCTOSI0 B TOM, YTOOBI JI0 TE€X HOP CO3/aBaTh HOBbIE
AKKayYHTBI, TIOKA HAKOHEI] BCeM yYacTHUKaM MTPOEKTa He TIPUCBOUJIN Pa3HbIe I[BETA.

O6beguHsanTe Koa

JlOBOJIBHO YacTo B X0jie PabOTHI HaJl IPOEKTOM BBl CHOBA U CHOBA ITHIIETE TIOXOKUE
(byHKIINYT 1 MCTIONB3YeTe TIOXOXKHUE CTPYKTYPHI TaHHBIX. [loHavary aTo faske onpaBaanHo:
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€CJIM IIMCaTh KOJL II0/] pelleHre KOHKPETHOM 1pobieMbl, AeJio uzet 6pictpee. Bosee 0606-
HIEHHOE peleHye TpebyeT GoIbINIX MBICIUTEBHBIX YCUINI M BpeMEHHbIX 3aTpaT. Tak-
e BO BpeMs pa3pabOTKHU IIPOrpaMMbI 3a4aCTyIO COBCEM He SICHO, KaKy1o (DOPMY ITPUMET
KO/l B OKOHYATEJIbHOM BapUaHTe

Ho korzga mporpaMma yske, B IPUHIKIE, pab0TaeT, HACTyIIAET BPEMSI JIJIsI 3aMEHbI 110~
X0kHUX QyHKIMIT 60s1ee 06006IEHHBIMU. JTO JaeT HECKOJIbKO IIpenmylnects. Kox B 11e-
JIOM CTaHOBHTCSI KOPOYe, XOTS caMa HalicaHHas 0000IEeHHO (QYHKIMS U IT0Jy4aeTcst
HEMHOTO JyinHHee. Takoi Koj MEHbIIE OABEPKEH PUCKY BOSHUKHOBEHUS OIIMOO0K, TaK
Kak B HeM 0O0JIbllle HE COAEPKNUTCS Pa3HbIX peain3alyii MoX0KNX 3a1a4. 1 ero ropaszio
JIerde CONPOBOKAATh: €C/IM BbI XOTUTE PACIIUPUTD (DyHKIMOHAILHOCTD, BAM HEOOXO0/I1-
MO [POU3BECTH U3MEHEHNUS TOJBKO B OJJHOM MECTE.

IIpoBepbTe, He BCTPEYaroTCs JIn Tae-HUOY b ITOX0AKKE APYT Ha ApyTa QYHKIMU — OHK
He 00s13aTeIbHO OYLYT HAXOAUTHCS B OHOM M TOM K€ KJIACCEe WU IIPOrPaMMHOM MO/~
sie. Togymaiite, KakuM 06pasoM MOXKHO 0ObeUHUTH UX B OfHY Oojiee 0000LIEHHY IO
dynkuio. Eciu 910 KaskeTcs HEBBITOJIHUMOI 3a7adeid, To XOTs 6bl IIPUMHUTE BO BHUMA-
Hue TOT aKT, 4To B OyAylleM Bbl HaBepHsIKa 3a0yIeTe 0 HAIMYMH MHOTOKPATHO BCTPe-
YaoIUXCS IOX0XKHMX (PYHKIUHA, U HaUIIUTEe KOMMeHTapuil: « BHuMaHnue, M3MEHUTDH
TaKKe 371eCh U 37eChb!»

[IpuBegeM npuMep: NPUIOKEHHE JOJAKHO 3arpyKaTh C CepBepa JMYHbIE JaHHbIE
u gaHHble 06 n306paskeHusax. IIporpaMMucT Hammmcal B Xo/e pa3paboTKy IIPHI0KEHHMST
cregyiomye QyHKINU:

function getFigures (startFigureld, endFigureld) {
if (startFigureld >= endFigureld) {
return null;
}
var numFigures = endFigureIld — startFigureld;
var figures = getViaHttp('http://www.example.com/figures/?start=" +
startFigureId + '&amp;end=' + endFigureld);
if (figures != undefined) {
return figures;

}

return null;

}

function getPersons (startPersonId, numPersons) {
if ((numPersons == null) || (numPersons <= 8)) {
return null;
}
var persons = getViaHttp('http://www.example.com/persons/?start=" +
startPersoldn + '&amp;count=' + numPersons);
if (persons != undefined) {
return persons;
}

return null;

}

B nepBoMm ciiydae mporpaMMUCT PENTL, 4To (GyHKIUs Oy/IeT OKUAATh HAuaIbHbIH
1 KOHEYHBI MH/IEKChl. B aTOM cityyae oHa mpoBepsieT, UMeIOT JIM CMBIC HayaJbHbBIN
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U KOHEYHBIH WH/IEKCBI, TO €CTh SIBJISIETCS JI KOHEYHBIN HHIIEKC GOJIBIINM, Y€M HAUATb-
HeIil. Ecoirt 510 Tak, To hyHKIMA 3arpyKaeT AaHHble 00 U306pakeHUSIX 1 TPOBEPSIET
YCIIEITHOCTH 3arPy3KU.

Bo BTOpOM ke cirydae IPOrpaMMUCT PEIILI, YTO (hYHKIHST GYIET 0KUAATH HAUaTb-
HBIH MH/IEKC U KOJMYECTBO YeoBeK. DYHKIMS TPOBEPSIET, OBIIIO JIU OTIPEIETECHO KOTU-
YECTBO W ABJISIETCS JIM OHO GoJbIuM, ueM 0, U 3arpysKaet JMYHbIE TaHHbIE TaK JKe, KaK
U MePBYIO (PyHKIUIO.

Pedaxropunr dhyHKINI TPUBOAUT K CIEAYIONIEMY Pe3yJIbTaTy:

function loadFromWebservice (startIndex, endIndex, url) {
if (startIndex >= endIndex) {
return null;

}

var num = endIndex — startIndex;
var data = getViaHttp(url + '?start=' + startIndex + '&amp;count=" +
num);

if (data != undefined) {
return data;

}

return null;

}

Tenepp obpammenne K 9ToH GyHKIINU MOTJIO ObI MPOUCXOANUTH B POTPAMME CJIE/Y-
01(UM 00Pa3OM:

var figures = loadFromWebservice (startFigureld, endFigureld,
"http://www.example.com/figures/");
var persons = loadFromWebservice (startPersonId, endPersonlId,
"http://www.example.com/persons/');

Tax Kak cuznamypa memooa JJist NOJyYeHUsT TUUHBIX JaHHBIX U3MEHUJIACH, TO KOJI
[IPOrPaMMBbI, KOTOPBIiT paHee oGpaliaics K GyHKIINU getPersons (), TakikKe J0JKEH ObITh
MU3MEHEH COOTBETCTBYONNM 00pasoM. BosHuKarorast mociie peakToprHra HeoOX01u-
MOCTb OZIMHAKOBO 00paMIaThCs K TOXOKUM (DYHKITUSIM Uallle BCErO sIBJISIETCS TIPEUMYy-
IIECTBOM, TIOCKOJIBKY ITPUBOKT K TOMY, YTO 0OPAIIAIOIINECs K HUM YIaCTKH KOJA TAK/Ke
CTaHOBATCS GoJIee TOXOKUMHE JPYT Ha Apyra. B HaleM ciryuae Ko, KOTOPBIHA oOpatiai-
cs1 K QyHKIUU getPersons(), mocje pedakToprHra OyaeT UMeTh OOJIbIIee CXOACTBO
€ KOJIOM, oOpataBumMcs K GyHKIMY getFigures (), 4eM paHbIIIe.

CUrHATYPA METOOA

CurHaTypa MeTofa — 3TO YTO-TO BPOAEe MHTepdeiica METOAA, TO ECTb BCE, YTO MOXET 6biTh
MHTEPECHO BHELLHEMY HAbMIOAATENo: UMsI, C MOMOLLLIO KOTOPOro MpovcxoauT obpalleHne
K METOMY, KONMYECTBO 1 NOC/IEA0BATENLHOCTb €r0 NapaMeTPoB, a TakKe TUM BO3BpaLLaeMo-
ro 3HayeHmsl.

Ente onun pesysibrat pepakTOpUHTA B HAIIIEM TIPUMEPE 3aKJII0UAETCsI B TOM, UTO UH-
dopmanust 06 URL, 110 KOTOPOMY [OJIy4alOTCs JaHHbIE, BhIHECEeHA 3a IPeIeibl (PYHKIINU.
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B 6oJsbIIMHCTBE CTy4aeB 3TO XOPOIIO, TOTOMY 4TO 61arofapst aToMy (hyHKIIHsT CTaHO-
BUTCs HoJIee IPUTOAHON T IOBTOPHOTO MPUMEHEHUs. ECJIN BbI 3aX0OTHTE UCTIOJIH30-
BaTb ATOT KOJI /IS 3aTPY3KU JAHHBIX C Pa3HbIX CEPBEPOB, TO IIOCJIE TAKOTO PeakTOPUH-
ra cziesiath ato OyJIeT Jerye.

Omnako ecin 3T0T ahPEKT HEsKeTaTeIeH, HATPUMEP, TOTOMY, YTO (DYHKITHsT oOparia-
€TCs K KOJIY B COBEPIIEHHO Pa3HBIX 06JIACTAX TIPHJIOKEHUS M BBl HE XOTUTE Pasdpachl-
Batb nepemenHble 11 URL-anpecoB 1o Beelt mporpamme, TO MOKeTe CO3/IaTh Tak Ha-
3bIBaeMble yA0OHBIE METO/BI. B Ko/le OHU CTOST Kak MOKHO GJnke K 0600IIeHHO
(OYHKIIUH U TPEICTABISIOT cO00# criennpudecKue ClieHapruy UCTIOIb30BaH . B Hatiem
[IpuMepe OHU BBITJIAAAT TaK:

function getFigures (startIndex, endIndex) {
return loadFromWebservice (startIndex, endIndex,
"http://www.example.com/figures/"');

}
U rak:

function getPersons (startIndex, endIndex) {
return loadFromWebservice (startIndex, endIndex,
"http://www.example.com/persons/');

}

O6o61ienne He Bcerja U He TOJbKO IIpeuMyliecTBo. Eciy Bbl 00beuHuTE [BE
¢GyHKIIMY B OjiHY, TO PU U3BECTHBIX YCJIOBUIX CO3/IaJIUTE 3ABUCUMOCTH TaM, TJe ee
panbiie He 6b110. BMecTo AByX caMOCTOSATEIbHBIX (DYHKIIMIL, KOTOPbIe MOTYT THOKO
pasBUBATHCA JaJibllie — eCIM He0OXOAUMO, B PasHbIX HallpaBJIEHUsIX, — y Bac Telepb
ogHa. He HY’KHO M3-3a 3TOr0 OTKa3bIBaThCs 0T 0000IEHKs, HO CHavYa/Ja HEMHOTO 110-
JlyMaiiTe 0 TOM, ICHCTBUTEIHHO JIM MEKLY ABYMS YaCcTSIMU Balllero KO/ia €CTh He TOJTb-
KO YKCTO TOBEPXHOCTHOE, HO U OoJiee TIIyGOKOe CXOJICTBO.

He Hy>xHO coBMeIaTh Belli HACUIbHO, €CJIN Pe3YJIbTaT OT 9TOro OyIeT MeHee HarJisijl-
HBIM U TIOHSITHBIM, YeM TIpeIbIyIee COCTOsIHUE. Ecyin BBI yike MOJKeTe MPeIBUECTD, UTO
B pe3yJibTare IJIAHUPYEMOI0 BAMU OObeIMHEHHS TI0JIyYUTCS (DYHKIIMS, KOTOPast, Cy/Is 10
repe/iaBaeMbIM IIapaMeTpam, Oy/IeT 3aHUMAThCS OYeHb PasHbIMU BELIAM, TO 9TO IPU3HAK
TOro, 4T0 0000IIEHK e B JaHHOM CJIydae IIPUHECET CKopee Bpejl, 4eM 1oJib3y. Hampumep,
Juist hyHKIuK drawShape (shapeType, posX, posY) noHazobuca 6ol KOMMEHTapuii,
KOTOPbIiT 00BSICHsIT ObI, 4TO TTapaMeTPaMu MOTYT ObITh circle, square u bunny rabbit.
B To Bpems kak cmbica pyHKIUi drawCircle(posX, posY), drawSquare(posX, posY)
1 drawBunnyRabbit (posX, posY) IOHSTEH caM COOOIL.

ITO 03HAYAET TAKIKE TO, UTO, IIPOBO/ISI pe(DaKTOPUHT, MHOT/IA HYKHO OTXOJUTH OT
cauIIKoM 06001eHHbIX pertennii. Eciu Bbl Hanum GyHKIWO, KOTOpas IPUHUMAeT
HeGOIbIIOE KOJIMYECTBO ONPeAeIeHHBIX IIapaMeTPOB (4acTo ABa) U B 3aBUCUMOCTHU
OT 9TUX ITapaMeTPOB BBLIMOJHAET OYEHDb pa3dHble 3a/la4yM, TO BaM CJEAYET I10JAyMaTh
0 ee pasbueHuu Ha oraesbHble GyHKIMK. [TapaMeTpbl, KOTOPbIE YIPABJISAIOT TOJbKO
noBejieHueM (PyHKIIMU, — TPU3HAK (DYHKI[UK, KOTOPask 3aMaX1UBAETCS HA CJAUIIKOM
MHOTO€.

B naniem npumepe B pyukiuu drawShape (), 1o CyTH, CIIpATanbl TpU (PYHKIIUM, KO-
TOpbIE JIeIa0T aOCOMOTHO Pa3Hble BEIlM, — YTO UMEHHO, OIIPEeAesIAeTCs apaMeTpOM
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shapeType. PazymMHO GbLI0 OBl COEIUHUTH TO OOIIEE, YTO B HUX €CTh, B OHY (DYHKIIMIO,
HO TIPU 9TOM €03/1aTh TPU (pyHKIIMU — drawCircle, drawSquare u drawBunnyRabbit,
KaxkJas U3 KOTOPbIX oOpaiasachk Obl K o01ieil GyHKIMH.

MoHaTHee odopMnaiiTe ycnoBus

B ruase 14 peus Mua cpeay Mpodyero 0 HeoObIUATHO 3allyTAHHBIX 1 3aCYHYTHIX Ha [Iy-
GOKUil ypOBEHb MHAEHTAIMH YCIOBUAX if/then. B Xxoze pedakTopuHra cTOUT KpUTHYE-
CKU B3TJISTHYTh W Ha T€ YCJIOBUS, KOTOPBIE HA MEPBBINA B3TJIS/ BBITJSIAT BIIOJHE TIPU-
JIMYHO.

I'zne crowur if, :xenaresneH u else

XOTsI IOBOJIBHO YaCTO ¥ BCTPEUYAIOTCSI CJIyYar, KOIJa 3aJlyMaHO TOJIbKO O[HO YCJIOBHE
6e3 IPOTUBOTIOJIOKHOTO, O[HAKO HAMHOT'O Yallle IPU HEBBITIOJHEHUH YCIOBUS JI0JIKHO
NPOUCXOMTH YTO-TO AApyToe. Ec/m BBl IporyckaeTe BeTBb else, TO, BEPOATHO, 3a0bIBa-
ere mo3ab0TUTHCST O TOM, YTO J0JFKHO IPOU30ITH B TakoM cirydae. [Togymaiite: Moxer,
BaM BCE e MPHUIET B FOJOBY YTO-HUOY/Ib, YTO MOTJIO OBl MOXONTH IS BKIIOYEHUS
B BeTBb else. Eciiu HeT, TO Bee e Jiydliie cos/iaiite mycroii else u 00bsICHUTE B KOMMEH-
TapuM K HEMY, TI04eMy JaHHbIH CIydail HUKOTAa He HACTYNHT. Tak Bbl JaAUTe 3HATDH
camoMy cebe GyayIeMy, 9To XoTs Obl TIOLyMasn 00 3TOM.

3a61aroBpeMeHHO IIOCTABJIEHHBIN OIepPaTop return Mo;KeT caeaarh KoJ 6oee yao-
60ouynTaEMBIM

B s3bike C mpaBUIOM XOPOIIIEr0 TOHA CYUTAIOCH CHAOKATD KKIYI0 (DYHKIIUIO TOJBKO
OJTHIM OTI€PaTOpPOM return. B KOHIle BBITIOTHEHUST (DYHKIIUN CHOBA OCBOOOKIAINCH
PECYPCBI, BBIIEIEHHBIE €10 [IJIsT caMOil cebs, a Kaskiast OTIOJTHUTEIbHAsT BO3SMOKHOCTh
BO3BpaTa JIErKO MPUBOANIA K YTEUKAM MaMsITU. B sI3bIKaX co cO0PKOL Mycopa 310 yike
He Baia npobiieMa. IIpaBia, e BB UCIOJb3yeTe KaKoe-Tu00 HHCTPYMEHTAIbHOE
CpeNCTBO aHAIM3a Kozia (cM. T71aBy 13), To OHO MOJKET C OIpe/ieIeHHBIM HEZIOBOJTHCTBOM
pearupoBaTh Ha YPe3MEPHO OOJIBIIOE KOJIMYECTBO TOUEK BBIXO/A B (DYHKIIUH, CUNTASI
3TO IPU3HAKOM (DYHKIIMH, KOTOPAsk XOUET CJAUITKOM MHOTOTO CPa3y WJIN CJAUITKOM He-
MOHSITHAS.

CBOPLLUMK MYCOPA
C6opLUMK Mycopa — 3TO YacTb Cpefibl BbINOMHEHNS Kakoro-nbo si3bika, koTopasi obecrneum-
BaeT yAaneHne HeHyxHbIX 60/1ee 06bEKTOB U3 OnepaTMBHON NaMsiTH, 0CBOBOXAas TeM CaMbIM
MECTO Ansi HOBbIX OGBEKTOB.

IIceBnokoz ¢ efMHCTBEHHBIM OIIEpPATOPOM return:

doSomething(someVariable, someOtherVariable) {
if (someVariable != null) {
// chenaTb 4YTO-TO
} else {
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// cpenaTb 4TO-TO ele

}

return someResult;

¥
Tor xe Koj ABYMs TOYKaMM BbIXO/Ja:

doSomething(someVariable, someOtherVariable) {
if (someVariable == null) {
return false;

// cpenaTb 4TO-TO
return someResult;

}

Temnepb ocHOBHASA YacTh Kojia (// cAenaTb 4TO-TO) IEPEIBUHYTA HA OIUH YPOBEHD
UHAeHTAIY OJIMKe K JTeBoMY Kpaio. Ha TakoM KOPOTKOM TIpIMeEpe 3TO He3aMeTHO, HO
B M/easie BaM CJIeZI0BAIO OBl BCTABJSATH MHOJKECTBEHHBIE TOUKU BBIXO/IA TOJBKO B Ha-
yaJie ¥ B KOHIIE (DYHKIINH, T/Ie TOTeHITUAIbHbIE YUTATETN KOJIA TOTOBBI K UX MOSBJIEHUIO,
11 II0 BO3MOKHOCTH He JIeJIaTh 3TOTO B CEPEIHE, T7ie OHM MOTYT TOJIBKO 3aILyTaTh B CJIy-
Yae, eCJIM pedb UeT 0 boJree IIMHHBIX PYHKIUSX. A €Ile JIydIiie — He MUIITITE [THHHBIX
byHKIIAIA.

Bertsu if u else 105KHBI OBITH NPUOIMSUTEIBHO OAUHAKOBO BasKHbI

Ecsi 5T0 He Tak, TO JIydllle ¢ caMoro Havajaa yopaTs ¢ 0POrd TPUBUAJIBHbIE 1 0COObIe
cJiyyad, Kak OIMCAHO B TIPEJbIYIIEM IIYHKTE. JTO TIO3BOJIUT YMEHBIIUTH KOJTUIECTBO
OTCTYTIOB U BJIOKCHU.

J{TMHHbBIE H/WIH CII0’KHbIE CTPOKH B BeTBH if, BeTBH else wiu BHYTpPH yCI0BUS MOKHO
BbIHECTHU B (pyHKIMH

Toraa BCsA CIOKHOCTD TIEPEMECTUTCS B (DYHKIIMU — Ty/a, Te OHa He OyaeT MeInarsb.
JobGasienne GyHKIMMN:

function isCuteHedgehog(someAnimal) {
if (isHedgehog(someAnimal) && isCute(someAnimal)) {
return true;

}
}

MO3BOJINT COKOHOMMTB MECTO B TOU YacTH KOJIQ, T/le HaXOIUTCS YCJIOBUE, U M30aBUT OT
JIMIITHUX PasMBbIILJICHIH TIpu ee uTeHnr. TaM OyzeT HalllcaHo TOJIbKO if (isCute-
Hedgehog(someAnimal)). Camy (yHKITHIO BBl MOKETE TIOMECTUTD B «SITIUK /7SI HHCTPY-
MEHTOB» — OTAAJICHHYIO YaCTh Balllero KoJa.

[Tepemetnenue gacteii ycaoBus B (PyHKIIUT MOKET UMETh CMBICJI JIaKe B TOM CJIy4Yae,
€CJIM OpUTHHAI OB I0BOJIBHO KPAaTOK: YTEHHE HOBOI BEPCUU TTOTPeOyeT MEHBIITIX Pas-
MBIIIJIEHWH, TaK KaK HOBOe MMsl (DYHKIMK OY/IeT UTPaTh Pojb KOMMEHTapHs. if is-
Even(someNumber) ynTaeTcd npoiie, yem if (someNumber % 2 ==0).
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NmuTte ujieHTHYHbIE CTPOKH, IPUCYTCTBYIONINE BO BCeX BETBsX ycaoBus: if/then

ITH CTPOKH BBl MOKETE BHIHECTHU 32 3aKPBIBAOIILYI0 CKOOKY ycioBust. Torma BeposiTHbIE
u3MeHeHus B OyyIeM MoHago0uTCst IPOU3BOAUTD TOJIBKO B 9TOM MECTE.

IMoaymaiite 06 HCIOIb30BaHUH KOHCTPYKIMK switch/case

Onepatopsl switch/case JIEUCTBYIOT KaK PsiJl TOCTABJIEHHBIX JIPYT 32 JIPYTOM OTIEPATO-
poB if. To, uTo 1pu KucIoab30BaHKK if/else 6bLI0 Obl 3aIly TAHHBIM HATPOMOKIECHITEM
YCJIOBHH, 4aCTO Cpa3y CTAHOBUTCS TOPas/o GoJsiee yio609uTaeMbIM, KOT/Ia TIPUMEHEHO
switch/case. /lonofHUTENbHOE TPEUMYIIIECTBO COCTOUT B TOM, UYTO KOHCTPYKIIUU
switch/case npejycMaTpuBaIOT mapameTp 1o ymonavyanuio (c umenem default uim
else), KOTOPBI NIPUMEHSIETCS 3/IECh Yallle, YeM TIPU ucoab3oBanuu if/else. K co-
JKaJIeHUI0, KOHCTPYKIUA switch/case BO MHOIUX IIOILYJIAPHBIX A3bIKaX UMEET TOT He-
JIOCTATOK, YTO KKl OTIEPATOP case J0JIKEH 00sI3aTeIbHO 3aKAHIMBATHCSI KOMAH/ION
break, HHAYE OH COJIBETCS CO CJEAYIONIUM OIIEPATOPOM case. ITO MOKET ObITh IPeIHA-
MEPEHHBIM, KaK B CJIeAYIOLIEM CIydae:

switch (animal) {

case 'rabbit':

case 'kitten':
// cpenaTtb 4TO-TO
break;

case 'velociraptor':

case 'shark':
// cpenaTtb 4TO-TO ele
break;

default:
// He JenaTb HU4Yero

}

Ho Taxoil <11pockok» 4acTeHbKO IIPOKPa/AbIBAETCS B KO/ BOIIPEKH HAMEPEHUSIM aB-
TOPA, ¥ MIOTOM 3Ty OMIMOKY CJOXKHO HalTH U ycrpanuth. Jlyriac Kpokdopa B kHure
«JavaScript: cujibHbIe CTOPOHBI» COBETYET II0 ATOM IPUYKHe BOOOIIe 0TKAa3aThCs OT
IpUMeHEeHHsT KOHCTPYKIIMK switch/case. Ecsin Bac HUKOT/Ia HE CMYIIAJIO OTCYTCTBUE
rapaMeTpa 10 yMOJIYaHUIO, HO BBI yoKe He pa3 MMeJId HEITPUSATHOCTU U3-32 <ITPOCKOKa»,
1006aBJIeHHOro 110 omKubKe, TO, BO3MOXKHO, BaM 00JIblile MOAXOAUT oleparop if/else.
Permaiite camu. Eciiu BbI BCTaBiisieTe <IIPOCKOK» HAMEPEHHO, TO JIy4Ille BCEro CHAOAUTD
3TO MECTO KOMMEHTAPHEM.

NMpaBW/ibHbIA LMK ANA NPAaBUJIbHON Lenn

Kax mporpaMMHCT He CUIIKOM OIIBITHBIHN, BbI, BO3MOKHO, TIPEATIOUNTAETE OHY OTIpe-
JeJieHHy10 (hOpMY IMKJIA, UCIIOJIb3YsI KOTOPYIO 4yBCcTBYeTe cebst HanboJsiee YBEPEHHO.
Ho passnnyHble TUIIBI IUKJIOB CYIECTBYIOT He TOJIBKO IIOTOMY, YTO ITPOIPAaMMHUCTHI JITO-
6517 pasroobpasue. Kaskplil U3 TUTIOB JTydliie BCETO MOAXOAUT JJIs KaKOoW-1ubo cosep-
[IEHHO OTIpe/ieJieHHON Tiesii. KoHeuHo, 000 THII IIUKIa MOKHO TIOIOTHATH MO/ BbI-
TIOJTHEHNe He CBOMCTBEHHBIX eMy 3ajlay, HO 3TO HeHY:KHOe YCJIOKHeHNe KU3HU.
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Ecomn BBI ¢ caMoro Havasia 3HaeTe, Kak 4acTo J0JUKEH BBITIOTHATHCS 1K, BRIOEpUTe
Uk for. Eciim He 3Haete — mukJ while. Iukibl while HECKOJIBKO 6oJee yﬂ060qI/ITa-
€Mbl, YeM IIMKJIbl do-while, IIOTOMY YTO yCJIOBUE YKa3bIBaeTCs B CaMOM Havasie. MHorue
LUKJIbI do-while MOXKHO Oe3 pobJeM 1peodpa3oBaTh B IIUKJIBI while.

Ecov BBI BKIIOYaeTe B IIUKJ for KPUTEPUI MTPEKpaIieHust Iinkaa (0ObIYHO ¢ TOMO-
IIBIO OTIepaTopa break), To 3TO MPU3HAK TOTO, YTO AAHHBINA UK JTy4lie 65110 ObI ciie-
JIaTh IIMKJIOM while. Eciu Bbl cHIoIb3yeTe B 3arosioBKe IIUKJIA for KOHCTPYKIIHIO, KO-
TOpas CUJIBHO OTKJIOHSETCS OT i = ©; 1 < someValue, i++, 3TO TakKe IIPU3HAK TOTO, YTO
ero Jryutie 6b110 ObI TIpeobpazoBath B UK while. Ecain BB 3/0ynoTpebisieTe cueTdu-
KaMW, 4TOOBI IOCPOYHO BBINTH U3 IIWKJIa (HATTPUMED, BHE3AITHO Jle/laeTe TIEPEMEHHYI0-
cueTyrk i paBHoii 100), 9T0 TakKe IIPU3HAK TOIO, YTO HTOT LUKJI JIydlie ObLIO ObI IIpe-
obpasoBath B while.

Ecou BBI 06aBisieTe B MK foreach win while mepeMeHHYIO-CUETYNK, 3HAUCHHUE
KOTOPO#1 BO3pacTaeT I10CJjIe KaX/[0T0 IPOX0XKAEHN IIUKJIA, 3TO IIPU3HAK TOTO, UTO IIUKJI
JIydIiie c/ieJath MUKIoM for. VICKIIOYEHIEM U3 9TOTO MPaBUJIA SBJISIOTCS 6€30NACHbIE
cuemuuxu (safety counters).

Bce aT0 siniib OpUEHTUPOBOYHBIE YKa3aHUA. MoryT HallTHCh JOCTaTOYHO BECKUeE
OCHOBAHWSI JIJIsT TOTO, YTOOBI BCe JKe BBIOPATh WHOI THTI IUKJIA. Torma BaM, BO3MOXKHO,
CTOUT U3JIOKUTH 9TH OCHOBAHUS B KOMMEHTAPUH, YTOOBI HE MPUIILIIOCH CHOBA [yMaTh 00
9TOM, KOT/Ia BbI B CJIEAYIONINI Pa3 yBUIUTE 3TOT KO/,

OcdopmMnanTe UMKbl NOHATHEE

Kak u B ciryyae ¢ ycJIOBUSIMH, HA TIMKJIBI CTOUT TOCMOTPETHh KPUTUYECKH, JIaKe eCIr Ha
MEPBBIN B3TJISIJL C HUMU BCe B TOPsiIKe. JacTo B HUX KPOIOTCST GOJIBIITIE BO3MOKHOCTH
JUJIST OIITUMU3AIUH.

Kazk/plii UK 10KEH BBITOJIHATD TOJIBKO OHY (hyHKIHIO

Tot ¢akt, 4TO MUK MOKHO TIPUCIIOCOOUTD U JIJisl BBITIOJTHEHUSI IBYX (DYHKITHIL, He
SBJISIETCS IPUIMHOM JIJIs1 HAPYIIEHUS 9TOTO IpaBujia. B ¢BsI3U ¢ 9TUM HEOIIBITHbIE MTPO-
TPaMMUCTBI 4aCTO JIEJEIOT CMYTHBIE MBICJIN 06 sxonomuu. Ho BBISICHUTD, HeﬁCTBH-
TEeJIbHO JIN UCTIOJIH30BAHNUE ITUKJIA C HECKOJTBKUMY (DYHKITMSIMUA 3HAUUTEIbHO COKPATUT
MPOJIOKUTETbHOCTD BRIYUCIEHUM, MOKHO TOJTBKO TTPOBEPKOT (cM. pazzaen « Tectupo-
BaHUe MPOU3BOUTENBHOCTHY TJaBbl 16). Eciim Bam HeoX0Ta 3TUM 3aHUMATHCS, TO
JIyUIIle UCTIONIb3YIITe B MHTEPECcax YATATEIeN Balllero Ko/a O0IbIe OTAeTbHBIX IIIKJIOB,
KasK/IbIIl 13 KOTOPBIX BBITIOJHSET OHY 33/1a49y.

JByX ypoBHei BJI0K€HHOCTH JOCTaTOYHO

Cru MaxkonHes T, aBTOp «COBEPIIEHHOTO KOay, pa3pemaeT CBOUM YUTATEISAM 0
Tpex ypoBHell. Kak unTaTesnp 3TON KHUTH, Jydllle OTPAHUYbTECH, TTOKATYH, IBYMSI.
EcTp nccienoBanms, KoTopbie TOBOPST O TOM, YTO M Y XOPOIINUX TPOTPAMMUCTOB, Ha-
YUHASI C TPETHETO YPOBHS BIOKEHHOCTH, HAUNHAIOTCS CEPhe3HbIe MPODOIEMBI € TO-
HUMaHHEM.
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C moMeHTa ,7_106aBJIeHI/I}I BTOPOro YPOBHS BJIOKEHHOCTH BCE€ CUETYUKHU IIUKJIOB JOJIK-
HBbI ITOJIyYaTh TOBOpANIAE UMEHA

iu j sier4e nmepemnyTars MpU HAIMCAHUU U TsKEsIee IIPaBUIbHO NCTOJIKOBATD IIPU YTEHNH,
4JeM, HarpuMep, lineCounter 1 wordCounter.

Yem MeHbIIIe CTPOK C HHAEHTAIMEH, TeM JIyylle

Muorue 11po6JieMbl ¢ UHAEHTALMEN MOKHO CMSATYUTh, €CJIM, KaK OIIMCAHO paHee, B OlIpe-
JIeJIEHHBIX CJIy4asx A00aBUTH ellle OAHY TOYKY BbIXO/Ja B Hauajie (DyHKIMH, 8 HE TOJbKO
eIMHCTBEHHBINA OTIepaTop return B KOHIIE.

Oneparop continue cGMBaeT MHOTUX YHTATEJIEH C TOJKY, M €0 MOYTH BCETa MOSKHO
n3b6exaTh

Tot pakt, uTO B IPOrpaMMUPOBAHUY TJIaroJi continue (TTPOAOJIKUTE) o3HauaeT «[Ipep-
BU TO, YTO THI NPSIMO ceifuac Jiesiaellib, ¥ CO CJAeAyIOINIEero 1ara MpooJKail BHITOJIHITE
IIUKJI», 2 break (TIpepBaTh) — YTO-TO COBEPINEHHO IPYTO€, CTAHOBUTCS IIPUYNHON JOJTHX
Pa3MBbIIIJIEHH, 4 TAK/KE YacThIX BOMPOCOB B CeTH ¢ poch6oit 00bACHUTD PA3HUILY MEK-
ny break u continue. B xadecTBe mMojcKa3Ku MOKHO TPEIJIOKUTH 06aBAITH B KOHIIE
¢10BO loop (1uKi): passl break loop 1 continue loop Jydllie MEPEAAOT CYTh TTPOMC-
xogstiero. CaumkoM 6OJIbIIIOe KOJUIECTBO BHIXOJOB M3 IIMKJIA — MPU3HAK TOTO, YTO,
BO3MOJKHO, OBIIO OBl Jiydiiie PasbUTh €ro cojepkumMoe Ha Gosee Meskue (hparMeHTsl.
Kpome Toro, oniepatop continue B IiMKJIax while 4acTo B Pe3ysbTaTe OMMOKY TPUBOIUT
K TIOSIBJIEHHIO GeCKOHEUHBIX ITUKJIOB. JIyulile Becero BooGIIE He Mpe/lycMaTPUBATh BHIXOIbI
B TeJie TIUKJIA, TO €CTh 0TKa3aThCs OT break u continue. lyriac Kpokdops B kauTe nH-
TepBbio «Kozepst 3a paboToii» maet cienyioniee obbsacHenue: <51 ele He BCTPETUI HIX
O7iHOTO (hparMeHTa Kojia, KOTOPBIA He CMOT Obl yJIyUIIUTh, BBIKAHYB OllepaTop continue.
[la, c ero momoIpIo Jerye co3aTh KaKyo-To CJI0KHYIO KOHCTPYKIUIo. Ho s 3ameTnt, yto
BCET/[a MOTY YJIYUIITUTh 3Ty KOHCTPYKIIUIO, HAli/isT CIOCOO BBIKUHYTH €r0. Tak 4To JINYHO
s1 HUKOT/[a He MCI0JIb3YI0o ortepaTop continue. Eciu ske 51 BUXKY continue B cBoeM Ko/lg,
3HAYWT, YTO-TO HEOMLyMAT» .

PyTuHHbIe 3a71auH IIUKJIA TOJZKHBI CTOSITh BMECTE B HaYaJie WU B KOHIIe

He pacnpegensiite ux mo Bceit cpenneii yactu. Takue 3agaun 0ObIYHO CBSA3AHBI C TEMU
repeMeHHBIMY, KOTOPBIE Bbl BBEJIM HETIOCPE/ICTBEHHO TIEPe] ITUKJIOM (Yalre BCETO 3TO,
HarpuMep, YBeJIMUYeHe 3HaYeHNs TePEMEHHOMH, MTPO/IJIeHe CUMBOJIBHOM CTPOKYU WJIN
MaccuBa).

IMukasl while 10 5KHBI IMETh KPUTEPHUIA NPEKPAIEHUs B KaY€CTBE CTOI-KpPaHa

ITo kpaiineit mepe, ecsii BB MoJrydaeTe A0CTyn K ¢aitinam nau yepe3 CeTb K IpyTUM
cepsepam. Tak Kak BEPOATHOCTD OMUOOK MPU 06PAIEeHIH K BHEITHUM PECYPCaM ropas-
IO BBIIIIE, YEM TP CYMTHIBAHUM C 3aIIOMUHAIONIETO YCTPOICTBA UJTH JKECTKOTO JTUCKA,
BaM CTOUT OTPAHIYUTH KOJUYIECTBO MOTBITOK U JIyYIlle 3aBEPIIUTH ITPOTPAMMY € OHOI

U Ceuben I1. Konepnl 3a pabotoii. — M.: CumBou-ILmoc, 2011. — C. 107.
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omubKoH, ecin 3TOT mopor npesbitieH. Hanpumep: «/lenait uto-HuGY1b, TOKA X MEHBITIE
y, Ho He o3/1Hee yeM 1tocse 100 moBTopennit — nmpexpaTtuy. COOTBETCTBYONNI KOJL MOT
ObI BBITJISAIETD CIIEAYIONMM 06pasoM:

tries = 0
max_tries = 100
while (some condition) {
do something
tries++
if (tries >= max_tries) {
log_error ("connect failed")
exit (1)

}

He Bcrasusiiite kputepuii mpekpaiiieHus B ycaoBue while. YcioBue while u ycioBue
peKpanieHus IUKJIa UMEOT COBEPIIEHHO Pa3Hble 3a/[a9K U JIOJIKHBI ObITh MTPOCTPAH-
CTBEHHO Pa3JiesIeHbl.

MocMOTpUTE KPUTUUECKUN Ha NMEepPeMEHHble

B riiaBe 14 yike nwia peub o T06a7bHBIX TIEPEMEHHBIX U O TOM, UTO UX CTOUT u3be-
rath. Ho u sipyrue nepeMentbie CTOUT HHOTAA 0POPMUTH elife Gosee JToKaabHO. T1o-
CMOTPUTE Ha BCE TIEPEMEHHbIE KPUTHYECKUM B3TJISAMOM: JIEHCTBUTENBHO JIH HEO6XO0-
MO PacIpOCTPaHATh X MPUCYTCTBUE Ha Jajnekue obracTu koaa? HyskHbl mu oHu
B00OMIe? Ecitit BaM yacTcst OTPAHUYHUTH KOJTMYECTBO U PACIIPOCTPAHEHME TTEPEMEH-
HBIX, 3TO c/ieJiaeT Koj 6osiee MOHSATHBIM, TaK KaK €ro YUTaTeasIM He TPUAETCS OJTHO-
BPEMEHHO JIepKaTh B TOJOBE Tak MHOTO 3eMeHToB. (Boabiie undopmaiiun 06 06-
JlacTH IpUMEHEHUs IepeMeHHbIX BBl HalizieTe B ryiaBe 26.)

ﬂeﬂaﬁTe N3 MEPEMEHHBIX-YWICHOB JIOKAJIbHbIE IIEPEMEHHbIEC BE€3/1€, I1€ BO3MOKHO

B 06beKTHO-OPUEHTHPOBAHHOM MIPOTPAMMUPOBAHUI HHOTIA MOJKHO CIIE/IATh 13 TlepeMeH-
HBIX-4JIEHOB JIOKQJIbHBIE TTepeMeHHbIe MeTo/1a. [lepeMeHHbIe-4IeHbI OJKHBI COfIeP:KaTh
TOJIBKO T€ 3HAYEHNST, KOTOPBIE BAYKHBI JI7IST COCTOSTHIUST OOBEKTA U HE MOTYT OBITH MOy YeHbI
ITyTeM IIPOCTOro Bhrancsaenus. [IpomesxyTouHble 3HAUSHVST NI 3HAYEeHN s, KOTOPBIe HyKHO
MPOCTO BBIUKMCIIUTH (HATIPUMED, CyMMY GPYTTO), He CJIEYeT XPAHKUTb B [TEPEMEHHBIX-UJIEHAX.

MEPEMEHHbIE-YJIEHbI

MNepeMeHHble-UneHbl — 3TO NepeMeHHble, KOTOpPble MOryT BbITb MPOYMTaHbI U U3MEHEHbI BCe-
MU PYHKLUMSIMU TOrO UM MHOMO O6beKTa.

yl'lpaBJIﬂIOIIlI/Ie d)ﬂal"l/l B IIUKJIaX YKa3bIBalOT HA HAJIMYHUE NTOTEHIIMAJIA AJIA YIyUIIECHUA

Yacro takue (aaru HocAT uMeHa Bpojie done, found, success uiu keepGoing, KOTOpbie
HaMEKaloT Ha TO, YTO 3/1eChb aBTOP CAMOCTOATEIbHO 3aHOBO PEAIN30BaJI dJIEMEHTapHbIE
(yHKIIMN UCTIOJIb3yEMOTO SI3bIKA IIPOTPAMMUPOBaHUs B hopme diiara. ITO HEIJIETAHT-
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HO, ¥ 9TOTO MOXKHO U36€KaTh, €CJIU TPEYCMOTPETD JIOTMOTHUTETBHBIE BHIXO/bI U3 I[HK-
Jia (JIOCPOYHBIN return) WK BBIHECTH YaCTH KOJA B METO/bI. TakuM 06pa3oM, BbI He
Gy/iere IPUHYKAATH YATATENEH KO/Ia TPOCMATPUBATE IIIKJT /10 KOHI[A, €CJIM TaM Ha ca-
MOM JIeJie HUYIeTo GOJIbINe He MPOUCXOIUT.

Ecm nepeMeHHasi HUKOra He U3MEHAETCA, TO HMEET CMbBICJI C/1€JIaTh €€ KOHCTaHTOI

C onHOM CTOPOHBI, TaK KO/l CTAaHOBUTCA YUIIE, C ,ZIpyI‘Oﬁ — BaM GoJibliIe He HYXHO KaK-
,lII)Iﬁ pa3 AymMaThb O €€ COCTOAHNN. Bo mHormx si3prkax cnyqaﬁHoe N3MEHCHHNE KOHCTaHTbI
IIPpUBOAUT K CUHTaKCUYECKOI OIHI/I6KE, 4TO €elle Ha CTaun IMporpaMMmnpoBaHuA HallO-
MHWHAET BaM, 4YTO p€Yb UJIE€T O KOHCTAHTE.

IToaymaiite o mepeMelieHIN MEPEMEHHBIX U YCTAHOBKE HX B HEMIOCPEICTBEHHOI 6H-
30CTH OT M€CTa HCII0JIb30BaHUSA

Ecnm Bce SaﬂeﬁCTBOBaHHbIG B Q)yHKHI/II/I IIEpEMEHHBIC OIIpE/ICJIEHBI B Ha4aJI€, KO/, KO-
HEYHO, BBITJIAINUT YUIIIE. Ho B 10 )¢ BpeMs YNTaTEJIAAM Balllero KO/a IMPUAECTCA AyMaTb
006 aTHX MEPEMEHHBIX €II1€ 10 TOTO, KaK UM CTAHET SJCHA IEeJIb X NCIIOJIb30OBaHU .

PecdakTopvHr 6a3 gaHHbIX

Jlaske eciit BoI Masto paboTtaeTe ¢ PeJSIIUOHHBIMU 0a3aMi TaHHBIX U €Il MEHbIIe MU
HUHTEPECYETECH, TEMA HOPMATH3ANINH OJKHA OBITh BaM 3HaKoMa. HopMaiusarmio cxe-
MBI 6a3bl JAHHBIX MOKHO TPY0O CPAaBHUTH ¢ PeaKTOPUHTOM TIPOrpaMMHOTO Kogaa. OHa
JIaeT MOXOKIE PEUMYIIECTBA: yCTPaHEHUE U30BITOUHOCTH, TIOBBITIIEHHE aO0CTPAKTHOCTH
U yMEHbIIIEHIE BO3MOKHOCTEN OMMOOK.

Cy1IeCTBYIOT Pa3in4Hble CTEIIEHNH HOPMaTU3aI[ii 6asbl JAHHBIX, TIPH 9TOM 0OBIYHO
YIOMUHAIOTCS ECTh HOPMAJIBHBIX ()OPM, OT TIEPBOIT /10 MIECTOM, a TaK}Ke HOPMaJbHAs
dopma Boiica — Komia — B 3aBUCHMOCTH OT TOTO, HACKOJIBKO CHJIBHO CXeMa TIPHOIH-
JKaA€TCA K 9TUM IIEPEJOBBIM METO/IaM. OHI)IT TOBOPUT, YTO MO-HACTOANIEMY BaKHBI TOJIb-
KO IIePBbIe TPU HOPMATbHBIE (POPMBI'.

1. Tlepsas nopmaiabHas popma (1H®D): rpadbi 6asbl JAHHBIX He COAEPIKAT 3HAYCHUIA,
KOTOPBIE MOKHO PAa3yMHO PaclIpeIe/uTh 1o elite GoJiee 1pobHbIM pasaenam. Hampu-
Mep, rpaa Name, KoTOpast JI0 HOPMAJIU3AIUK COfiepKaja 3HaueHre Laura Berndsen,
paszensercs Ha Tpadbl Firstname 1 Lastname, rpada Address — Ha yJIUILy, HOMED
JIOMa U OYTOBbIi MHAEKC. [Tocse aToro Bl cMoskeTe 6e3 mpobIeM OCYIIECTBISATh
MOUCK TOJIBKO TI0 (haMUJIUSM, N30aBUBIINCH OT HEOOXOIMMOCTH KaXIbIi pas pas-
JIeISTH B CBOE TIPOTPaMMe JTaHHBIE O YesToBeKe Ha UMS 1 (haMUITHIO.

Copnepskaliyecs B 3alIMCAX XapaKTEPUCTUKH, KOTOPbIE MOTYT UMETb CaMOCTOSITE/Ib-
HYIO 3HAYMMOCTb, TOKe JOJIKHBI OBITh TIepeMelieHbl B coOcTBeHHy o Tabuiy. Ha-
npuMep, [Jist 6asbl TUYHBIX JaHHBIX 9TO O3HAYAET, YTO HAPsAY ¢ Tabiuieil pusnde-
CKVIX JIUTI IOJKHA CYTIECTBOBATD TAKKE TabJIMIA AIPECOB, TaK KaK aJ[peca MOTYT OBITh
TOJTE3HBI U JI7IsT TAGIUIB (PUITHATIOB MU TIOCTABIIINKOB.

Bce nHopmasibibie (hopMbI TIOAPOGHO omucanbl Ha ctpanuiie https://ru.wikipedia.org/wiki/
Hopmanbuas_dopma.
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JLuist Kask 101 TabJIUIIBI BaM CJIEIYET OTIPEEUTh MHANBUILY AJIbHbIIN njeHTudUKaIu-
OHHBII HOMep (cM. riaBy 26), KOTOPBIA B MUPE PEJISIITUOHHBIX 6a3 JaHHBIX Ha3bIBa-
€TCs MEPBUYHBIM KJII0YOM (Primary Key), 4TOOBI MOKHO OBLIO CO3/aTh OTHONICHMST
MEXK/TY Ope/IeIEHHBIMI 3AIUCSIMU B PA3HbIX TabJIMIax.

2. Bropas HopmaibsHas dhopma (2HD): BoiHOCHTE XapPAKTEPUCTUKY B OT/ICJIbHBIE TAh-
JIMIIBL, €CJIN 3aITUCh COAEPKUT MAacCUB MJIM CIIMCOK XapakTepucTuk. Hanpumep,
B cJryyae ¢ Tabiuiieil oCTaBIUKOB 3alPOCTO MOXKET OKA3aThCST, YTO Y OJIHON (PUPMBI-
nocTaBIuKa 6yIeT HECKOIbKO 3aBOICKUX ajpecoB. He caemyeT peniath Ty 1mpo-
6JeMy, cozziaBast B cBoeit cxeMe 6a3bl JAHHBIX HECKOJIBKO MOXOKUX Tpad, HAlpuMep
TpH rpadbl ¢ apecaMu. ITO BepHBIH IPU3HAK TOTO, YTO 3T MHOTOKPATHO BCTpeYa-
OIIUECsT XaPaKTEPUCTUKU MPOCATCS B COOCTBEHHYTO TabIuILy.

Bo BTopoii HOpManbHOii (hopMe TabINIBI CBS3aHbI OTHOMIEHMAMU. ITH OTHOLIEHUS
BbI OTIPEIENIAETE CIIEAYIONUM 06pa3oM: B TabJIMIe C MHOTOKPATHO BCTPEYAIOIIUMUCST
XapaKTepUCTUKaMU (B HAIIIEM TIPUMEPE 3TO TabJIMIA JIPECOB) BbI OTIPEETISIETE OJTHY
rpadyy Kak BHelTHUI K104 (Foreign Key), KOTOPBIH CBSI3aH C IEPBUYHBIM KJIIOUOM
(Primary Key) apyroi Tabauisl (Harpumep, moctasiukos). Torna 6asa JaHHBIX
OyleT 3HATD, YTO BCE A/IPECa C OTpe/IeJIeHHBIM BHEITHUM KJIFOYOM TIPHHAJIERKAT O]
HOMY 1 TOMY K€ MOCTaBIIHUKY.

3. Tperbs nopmanbuasi popma (3HMD): B To Bpems kak e 2HD — usbexars wc-
MOJIb30BAHMST HECKOJIBKUX Tpad /Uit OJHOM U TOU JKe XapaKTePUCTUKHU, HCKYCCTBO
npumeternss SHD B Tom, 4T0OBI HAWTH TPadbl, KOTOPbIE, ECJIU PACCMATPUBATH UX
MOCTPOYHO, COIEPIKAT OIPEIEJIEHHBIE, MHOTO Pa3 BCTPEYAIOIINECS TOCTEN0BATEb-
HOCTH, U BBIHECTHU UX B cOOCTBEHHBIE Tabsuibl. Harpumep, eciiv B 6a3e COTPYJHUKOB
yKazaH Gpuina, B KOTOpoM paboTaet COTPY/IHUK, TO B TPEThell HOpMaIbHOU (hopme
HazBaHue (prnana He cTOUT B rpade TabIuIlbl COTPYAHUKOB. BMecTo aTOTO CO3/1a-
ercs tabymiia Branch, cesizanHas ¢ Tabuiei coTpyaHUKOB. B Tabsuiie coTpyiHUKOB
yKa3aH TOJIbKO HeHTU(hUKATOp hummaia.

Tperbsa HopMmabHast (popMa XOpoIiia 715t COCTaBIeHusT (DOPMYJISIPOB, T/IE He HY>KHO
Ka)K/IBIH Pa3 3aHOBO YKa3bIBATh TAKMeE 3HAYEHUs, KAK HA3BAHUS YJIUIL UJIN TOPOIOB.
BMeCTO 9TOro OHM CYUTHIBAIOTCS U3 y7Ke CYLIECTBYIONIEN TaOIUIBI U IPELJIaraloTcs
Ha BBIOOD B (hopMe BHINAZAIONIETO MEHIO. DTO HOMOTraeT U36eKaTh OIe4aToK U pas-
HOYTEHUN B HAIIMCAHUYM HAa3BAHUI.

/13 3TOTO TEOPETUYECKOTO PACCMOTPEHNUS 6a3 JAHHBIX MOKHO BBIBECTH CJIEAYIONIHE
rpy0bie paBuIa.

OTtHOcurech ¢ IIOA03PEHUEM K Ta6JII/I].laM, B KOTOPBIX O4Y€Hb MHOT'O rpad)

Yacro pasdymMHee paclipeZleJInThb Co/iepKaHre 10 HECKOJIbKUM Ta6JH/I]_[aM. Kak HOBHYOK,
Bbl, BOSMOJKHO, OUY€Hb Pa/lbl K€ TOMY, YTO BaM BOO6H.[€ YAaJsI0Ch 3aCYHYTb JaHHbIE B Ta-
6JII/I]_[y, BO BCEM IIOCJIEAYIONIEM BaM BUIUTCS CMYyTHas OIIaCHOCTb. Hos A0JITOCPOYHOM
IIepruoe Bbl TEM CaMbIM OKaKeTE cebe He/:[06py10 ycayry.

Kaxnaas rpada 1oKkHa CIIyKUTb OJAHOM-€ITMHCTBEHHOI 1eJTH

Eciit BbI, pyKOBOAICTBYSICH COZIEPsKAHUEM APYTUX rpad TabIUIIbI, UCTIOMb3YeTe KAKYIO-
Jin6o rpady A pasHbIX THITOB JAHHBIX, JIydlie pasbeiite aTy rpady Ha JBE HOBBIE.
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U306eraiite U30BITOYHOCTH JAHHBIX

CoxpaHsisi OJIHU U T€ JKe JIAaHHbIe B HECKOJIbKUX Pa3HBIX MECTAX, BbI TIOBBIIIAETE PHCK
HapYIIEeHHs [eJIOCTHOCTH Ga3bl JAHHBIX. DTO KACAETCS TAKIKE TEX JTAHHbIX, KOTOPbIE He-
WUJICHTUYHDI, HO TECHO CBA3aHbI 1 MOT'YT 6])IT}J TIOJIYYE€HbBI O/THU U3 IPYTUX, KaK, HalIpUMeEpP,
Bec OPYTTO M HETTO.

YTO0 MOXKHO caenaTtb elle

C 0/1HOI1 CTOPOHBI, IIPOBO/Is pe(haKTOPUHT, Bbl HE XOTUTE PACIIBLISITD CBOU CHJIbI HA M€-
JIOUH, ¢ APYTroil — BaM IIOCTOSIHHO GPOCAIOTCS B IJla3a HOBbIE HECOBEPIIEHCTBA Balllero
koza. Jlenaiite 3ameTkn. MoskeTe MCIIOIb30BATH JIJISI 9TOTO KOMMEHTAPUH K KOJLY, JIU-
CTOK, KOTOPBI 3aT€M IIPUKJIEUTE BO3JIE MOHUTOPA, UJTH CITEIUATTBHO TPEYCMOTPEHHBII
CIIMCOK B cpejie paspaborku. Hanpumep, B Takux MHTEIPUPOBAHHbBIX Cpeax pa3paboTKu,
kak Eclipse nin Visual Studio, ectb 110106HbBII CIIUCOK 33/1a4, KOTOPBIN IIPEACTABIISIET
B y100HOi1 (hopMe Bce KOMMEHTapUH, CHaGKeHHbIEe OIpPeAeJeHHBIMU KIIOUEBBIMU CJIO-
BaMU Bpojie FIX, HACK uym TODO (puc. 15.2).

M3menenus, 00beM KOTOPBIX JEHCTBUTEIBHO HEBEJIMK, Bbl MOKETE BBIIIOJIHATD MAMOXO-
noM. Ho mporpammy Bce ke HeOOXOAMMO TIPOTECTUPOBAT: JIEFKO OKA3aThCsl B CUTYaIlH,
Kor/1a HeOOJIbIIIe U3MEHEHNS], CZIeJTAHHbIE TIOXO/IS, TPUBOZIST K IOJHOMY OTKa3y [IPOrPaMMBbL.

:|senheinriclm
Java Files]
dencies = _
Graphical Layout | [5) test_sumner_text.xmll
raries
[l Problems f@ Javadoc @; Declaration fﬁﬁ LogCat fE Console M
98 items
v oAl Description Resource Path Location Type
T FIXME change name - this is not a Writer StypiWriterjava | /StypeSafe/src/de/isnow/ line 12 Java Task
1 FIXME do something UpdateCheck.java  /Eisenheinrich/src/net/kr line 70 Java Task
festxml 9 FIXME doing this as an Activity was a dumb idea. Move to Eisenheinrichjava  Prefs.java fEisenheinrich/src/net/krzline 33 Java Task
1 FIXME Error Handling WetiliciousActivity.ja /Wetilicious /src/ora/weti_line 98 Java Task
% FIXME implement some toast or dialog shit BannedDialog.java  /Eisenheinrich/src/net/kre line 62 Java Task
1 FIXME implement some toast or dialog shit UpdateDialog.java  /Eisenheinrich/src/net/kr: line 48 Java Task
) % FIXME remove next line and implement thread caching. KCThreadViewActivit /Eisenheinrich/src/net/kré line 374 Java Task
les 9 FIXME there's bullshit-code here, remove second onclick-handler GoToThreadDialog ja /Eisenheinrich/src/net/kre line 38 Java Task
errest % FIXME this is a copy and paste mess, DRY up! FileHelpers.java  /Eisenheinrich/src/net/kr line 29 Java Task
1 FIXME this Is an ugly way to track which image button was clicked. See If we can KCPostActivity.java  [Eisenheinrich/src/net/kr: line 66 Java Task
stel 9 FIXME we get nullpointer exceptions in the line below. Prefs should not be an act EisenheinrichActivity {Eisenheinrich/src/net/kre line 125 Java Task
rel 9 FIXME: board db-ids need to be stable for one session. Cache.java [Krautbase src/net/krautcline 49 Java Task
rter TODO at some paint, factor this out into a cache KCThreadListActivity /Eisenheinrich/src/net/krzline 75 Java Task
' TODO Auto-generated catch block BinaryObjectsScraper /HellKC/src/net/krautchar line 152 Java Task
+ TODO Auto-generated catch block BinaryObjectsScraper /HeilKC/src/net/krautchar line 155 Java Task
<> TODO Auto-generated catch block Cache Java [Krautbase/src/net/krautc line 137 Java Task

Puc. 15.2. Cnucok 3agay B cpefe paspaboTku Eclipse

ITepenmenoBaTh PpyHKIMH, METOABI, IPOTPAMMHBIE MO/LYJIN WIH epeMeHHbIe

YucThbie epenMeHOBaHNs JIEXKAT CKOPee Ha TPaHuUIIe TOH 001aCTH M3MEHEHUT, KOTOPYIO
MOJKHO Ha3BaTb pe(jl)aKTOpI/IHFOM. Mur YIOOMUWHAEM UX 3/1€Ch, IOTOMY YTO OHH XOPOIIO
COTJIACYIOTCS C TIEJSIME PePAKTOPUHTA — JEJIAI0T KO/ OHSITHBIM U YIOOHBIM J17ist pabo-
TBI C HUM B OYYILEM.

Yarre Bcero (hyHKIMYM paHO WM MTO3/IHO U3MEHSIOT CBOIO OCHOBHYIO 3a71auy. Tak,
B Tporiecce pa3paboOTKU MOKET 0Ka3aThCsl, 4TO Bamia (DyHKIUSA printUserData()
60JIbIIle HE 3aHUMAETCST HEITOCPECTBEHHBIM BBIBOZIOM CUMBOJIbHOI CTPOKU Ha HKPaH,
a BMECTO 9TOTO BO3BpAIaeT CTPOKY, KOTOPYIO 3aTeM WJIU 3aluchiBaeT B daiii, uiaun
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orobpaxkaer B okHe. (TyT UHTepecyOLIeCs KCTOPUIECKUME BOIIPOCAMK YUTATENN
MOTYT TIOUEPITHYTh CBEJEHUS O TOM, YTO YK€ CAMO MCIIOJIb30BaHNE KOMAaH/IbI print
Il BBIBO/IA MH(OPMAIUY HA 9KPAH — aHAXPOHU3M U 3Ta KOMAaH/Ia CaMa CJIY>KHUT ITpU-
MEpPOM OIUChIBaeMOro heHoMeHa.) B aToM cirydae cBOeBpeMEHHBIM pelieHreM ObLIo
Obl TIeperMeHoBaTh (QYHKIUIO B serializeUserData(), 4ToObI MM U 3aJa4a BHOBb
COBITAJIN.

Ewe yamie nmepemMerHbie 60JIbIIE HE COAEPIKAT TOTO, YTO YKazaHo B uMeHu. CHayajia
repeMeHHast $position, BOSMOKHO, e1lle U COAEPKUT YKa3aHe OTHOCUTETbHOH TIO3UITIH,
HO II0TOM Bbl 0OHAPYKUBaeTe, 4YTo abCOJIIOTHOE O3UIIMOHUPOBAHUE BCe e mpole. B Ta-
KOM CJIydae CTOMT IIeperMeHOBaTh lIepeMEHHYIO B $absolutePosition. Boiiee nmoxpobuyio
uHGOPMAINIO 0 TIEPEMEHOBAHUSX BbI HalijieTe B pasjiesie «CHavana BusanTuii, motom
KoHcranTrHonob, tenepb CtaMGyJi» I1aBbl 5.

¥ nansiire HEUCII0JIb3YE€MbIC IEPEMEHHDIC

HeI/ICHO]IBSyeMbIe IepeMEHHbI€ HE CTOUT BbIYECbIBATb N3 NCXOAHOI'O KO/Ia, KaK BHIeﬁ, —
OHMH HE BpeaAT pa60Te IIporpaMMmbl. OpnHako oHU cO6uBaIOT C TOJIKY yuTaTeaei KO/ia,
II09TOMY, €CJIN YK Bbl O HUX CIIOTKHYJIMCb, CTOUT UX yJAAJIUTb. ﬂOHyCTI/IM, BbI XOTUTE
paclimpuTb MOAYJb U 06Hapy>KI/IBaeTe IIEpEMEHHYIO, d)yHKHI/IIO WJIn KJjilaCC, KOTOpbIE
BBITJVIAAAT HEUCIIOJIb3Y EMbIMU. [[a>1<e €CJIM Bbl HE IIpPUMEHACTE BOO6HI€ HUKAKOMI Cpe/ibl
paSpa60TKI/I, B abOCOTIOTHO JTI0O0M PEAAKTOPE Bbl BCE€ PABHO MOJKETE 3allyCTUTD IIOUCK
II0 BCEM (baﬁ]laM IIPOEKTAa U BbIAACHUTD, JIeCTBUTEIHLHO JIX 3Ta Imogo3puTe/TbHasd HITY -
Ka HE NCIIOJIb3yETCA. Ecnu aTo Tak, 6e3KaJI0CTHO lea]IHﬁTe ee. Eciiu BBI He YBEPEHDbI
B IIPaBUJIbHOCTHU TaKOTO 1Iara, TO XOTA OBl SaKOMMeHTprﬁTe €€ U YKaKWUTE aTy NU3b-
ATUS U3 ucoab3oBanus. Korma Bbl HaTKHETECh HA Hee B CJIelIyIOH_II/Ifl Ppa3, TO CMOJRETE
YAaJINTb, €CJIN 3a 3TO BPpEMA HE CJIYIUTCA HUYIETO I1JIOXOTO.

IlepedopmarupoBanue

Wnorma 3a cuet 6osee mogpobHOTO (HOPMATHPOBAHIST MOSKHO OCTHYD JydIeit yno60-
YUTAEMOCTH, KaK B CJIeTyIOIIEeM TIpIIMepe:

if (some condition &&
some condition &&
some condition &&
some condition)
do something

Bripouem, 661710 Gbl JTydliiie BBIHECTH CIOKHOE YCJIOBYE B (PYHKIINIO, KAK 3TO OMUCAHO
paHee B 1ipuMepe ¢ cuteHedgehog.

Crtano v Tenepb 4EACTBUTEJIbHO NyyLue?

Ecsii mocsie Bcex aTUX TiepecTPoeK BbI CMOTPUTE Ha KOJT, KOTOPBIN XOTh W COCTOUT TETIEPh
TOJBKO U3 KOPOTKUX KYCKOB, HO 3aTO COMEPIKUT TOPA3a0 GOJbIIE METOOB, KIACCOB
1 (haiiyoB, U eCJiM TETIEPD BBI CIIPANTBaeTe ce0st, CTAM JIM OH IeHCTBUTETBHO Gotee yao-
6OUNTAEMbIM, YeM PAHbIIIE, TO 3HANTE: HA 9TY TEMY CHIOPSIT U CIEUATHCTHI. Yarie Bcero



nasa 15. PechakTopuHr 211

BBI MOJKETE C/IeJIATh TOJIBKO UTO-TO OJHO: YMEHBIIUTD MJIN KOJUIECTBO OTIETbHBIX Ya-
CTell, MW UX TIHY. «YTO [T OJTHOTO TIPOIIIE, TO JIJIs1 APYTOTO CJIOKHEE» — TaK OHAK-
IbI Hanmcaa 00 aToM B cBoeM GJiore Maiik Teitmop'.

B cropHBIX ciryyasix OpUEHTHPYHUTECH He Ha IJTMHY, & HA TO, KAaKOI BAapUAHT KO/A BBl
JIydiiie ToifiMeTe Tpu cJeAyionieM poutennu. Ecim Bbr paboTaere ¢ IpyruMu JIIOIbMY,
TO J1e10 OOCTOUT CIIOKHEE, TAK KaK BaM MPUJETCS BBISICHUTH, KAKOW BAPUAHT TIOHSATHEE
IS 9TUX APYTHX Jogeii. Pesynbrar Beerga Oyaer kommpomuccoM (eM. riasy 18). Eciu
y Bac MaJio OIIBITA WUJIM HET BBIPAXKEHHOTO TIPEANIOYTEHUST HU OJIHOTO 3 BAPHAHTOB, TO
B CITIOPHOM CJTy4ae JIydIiie yiK c/iesaite omubKy, pasouB KOJI Ha CIUIITKOM MaJeHbKHe
KycKku. HaunHaionmx mporpaMMHUCTOB TOPAsIo Yallle BBIAET CAUIIKOM J[JIITHHBII 1 He-
CTPYKTYPUPOBAHHBIH KOJI, YeM CIUIIKOM GOJIBIITOE KOJUYECTBO OT/CABHBIX YacTel.
MbicuTETbHBIE YCUITU, 3aTPadeHHbIe HA Pa3OUBKY KoJla Ha GoJiee MeTKUe KyCKH, TT03-
&Ke B JII0O0M CITydae OKyTISATCS.

Tenepsb camoe BaskHOe y:ke ciesaHo. He moamaBaiiTech HCKYIIEHUIO TIPOIOJIKUTh
mrdoBaTh Ko — Ballla 3a/[a4a COCTOUT B TOM, YTOOBI TIHCATH TIPOTPAMMBI, KOTOPBIE
NIeJTAloT OTpeleIEHHbIE BEIlH, a He B TOM, YTOOBI GpaTh TEPBbIe MECTa Ha KOHKYPCax
KPaCOTBI UCXOTHOTO KOJIA.

B «CosepmierroM kojie> CtuB MakKOHHEIT IPUBO/UT MOJIE3HOE MTPaBUIIO: <« TpaTh-
Te Baie BpeMs Ha e 20 % pedaxTopunra, KoTopbie TpuHOCIT BaMm 80 % mpubbLIn».
Brl He cpasy moiiMeTe, 10 KAKUM ITPI3HAKAM Paclio3HaTh aTu Marmueckue 20 %. C reve-
HUEM BDPEMEHU Yy BAC PA30BbETCS] UyThe OTHOCUTEJNBHO TOTO, KOT/Ia BAM CTOUT JIeJIaTh
pedakTOPHHT, a KOT/Ia — CKOpee HeT. A TI0Ka YTO BaM JIOCTATOYHO TOMHUTH O TOM, UTO
naxe npocu mperedperaior 80 % TEOPETHYECKH BOZMOKHOTO PehaKTOPHHTA.

Koraa ot pecdakTopMHra siyuile oTka3aTbCs

Jlaske ecJit BBI TIPOTPAMMEPYETE He 32 JIEHBTH, TO OOBIYHO BCE PABHO HE JiesaeTe To bec-
1IeJIBHO, @ XOTUTE CO3/IaTh YTO-TO ollpeiesieHHoe. TOIbKO B TOM cily4ae, eCjlv BbI IIpOrpaMm-
MUpYeTe UCKITIOYUTENTBHO PN PA3BICYCHUS WA YTOOBI UCTIBITATH HOBBIN SI3BIK, PEIICHUE
MpoBeCTH pehaKTOPUHT He YPEeBATO HUKAKUMU PUCKaMU U TToOG0YHBIME achderTamu. B iro-
6GOM JIPyroM cirydae pehaKTOPUHT BJIeYET 32 COB0# Ope/ie/IeHHbIE U3IEPIKKH.

Eciu Bbl XOTHTE TOJIBKO [T€PEUMEHOBATh (DYHKIIMY WU IepeMeHHbIe NN IPUBECTH
OTCTYIIBI B COOTBETCTBUE C JIOKATBHBIM PYKOBOCTBOM IO CTUJIIO O(DOPMJIEHUS, TO JIy4-
Ille OCTaBbTE BCE KaK eCTh. BbI He IPUBHeceTe B KOJ CTPYKTYPHBIX YIIyUIIeHH, a B Oy-
IYIIEM U BaM U JIPYTUM, BOSMOKHO, 61T TPYAHO MOHITH CMBICT ClICJTaHHBIX U3MEHe-
Huii. B ycioBusgx HexBaTku BpeMeHU BeCbMa HEIIPUATHO HAXOJUTh B UCTOPUU CUCTEMbI
KOHTPOJISI BEPCUI MHOTOUNCJICHHbIE U3MEHEHM S, KOTOPbIE IIPUXO/IUTCS PACCOPTUPOBDI-
BaTh Ha PeasibHblil pepaKTOPUHT U YUCTO KOCMETUYECKHUE N3MEHEHUS.

[TosiBsieHME HOBBIX TEXHOJIOTUI TaKKe He SABJISETCS JOCTATOYHBIM apIyMEHTOM IS
nposezieHus pedpakropunra. Ecsiu Bbl He MOXKeTe IPUBECTH NCKIIIOYUTEIbHO HAJIesKHBIX
ApryMeHTOB B 110JIb3y TOTO, YTO OJIaro/apst IPUMEHEHUIO HOBOW TEXHUKU WJIA HOBOTO

! ITOT MOCT — Xopoliiad oTipaBHasd TOYKa JJiA JaJIbHENTIero YTeHUsd, €CJIN Bbl XOTUTE Y3HATDb

60oJIbIIIE O eTO Pa3MBIILIEHUSAX Ha 3Ty TeMy: reprog.wordpress.com/2010/03/28 /what-is-
simplicity-in-programming,/.
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cpezcTBa paspaboTKU KO/l CTaHET 3HAYUTENbHO ObICTpee, MoJle3Hee Wik yao0Hee 1t
00CIyKMBaHUS, TO JIydllle OCTaBbTe BCe Kak ecTb. Haiiaure cebe MaleHbKMI YaCTHBII
TIPOEKT, B PaMKaX KOTOPOTO CMOJKeTe HAaUuTPAThCS C TPUBJIEKATETbHBIM HOBIITECTBOM.

B 110163y TOTO, 4TOOBI HUYETO HE JIe/IaTh, 0COOEHHO MHOIOE TOBOPUT TOT CJIydaii, eciiu
BBI paboTaeTe ¢ APYIUMHE JIOAbMU. B KOMaHAHOM IIPOEKTE JKeTaHue IpoBecTr pedakTo-
PUHT YaCTO BO3HUKAET 10 TPUYMHAM, UMEIOITUM MaJI0 OTHOIIEHUST K UCXOHOMY KOy
KaK TAaKOBOMY. JTO, HAITPHMEP, XBACTOBCTBO, TPOKPACTUHAIIVST UJIW MHTPYIKKH, HATIPAB-
JICHHBIE Ha TI0JTy4YeHne OOJIbIIei BJIACTH.

Tort, kTO MepenuchIBaeT KO/, HAMMCAHHBIA APYTUM, TEM CAMBIM YTBEPK/IAET, 9TO OH
JIydille [TOHLI 3a/jauy, YeM U3Hada bHbIi pa3paboTdyuk. ITo He pobjieMa, eciu cylie-
cTByeT (haKkTUYeCcKast U BCeMU ITpU3HaBaeMasi pa3Huila B komrerentnoctu. Ho eciiu use-
HBI KOMaH/Ibl UM€EIOT TIPUMEPHO OJIMHAKOBBIN OIIBIT, TO PeaKTOPUHT Uy;KOTO KO/Ia BOC-
[IPUHUMAETCs KaK He OYeHb NPUATHOE Hocaanue. [ coxpaHeHus oOLuecTBEHHOIo
CIIOKOUCTBUSI JTyuliie cOOM0AaiiTe OCTOPOKHOCTD 1 3aHUMAiTeCh COOCTBEHHBIM KOJIOM.
Koneuno, B koMaHzax paspaboTYMKOB JOJAKHO AeHCTBOBATH 30J10TOE IpaBuiio «Kox —
9TO He YaCcTHAs COOCTBEHHOCTb» U KayK/bIH J0JIKEH UMETD [IPABO PACILIUPATD U UCIIPAB-
JT1h ero. Ho, HecMOTPs Ha 9TO, Mbl PEKOMEH/IyeM KaK MOYKHO paHbliie 00CyAUTh BO3-
MOKHOCTD TIyGOKOT0 pedakTOpUHTa CO BCEMU IPUYACTHBIME K KOZY JIOAbMIL.

ITepecTpanBasi B Xo/1e 6e3yaeps;KHOIl pehaKTOPUHIOBOI OPIMU BCIO CTPYKTYPY IIPO-
€KTa, Bbl IPUBOJIUTE B CMSITEHNE CBOMX COPATHUKOB. BO3MOXKHO, BBI JIUITh HAPYIITNTE
MPUBBIYHBINA MOPSIOK WX PpaGOThI, HO BIIOJHE BEPOSATHO, UTO OHU MOYYBCTBYIOT ceOst
MPOTPAaMMUCTAMH BTOPOTO COPTA.

[TomyMaiiTe TakKe O TOM, 9TO, IIPe06Pasysl UMEIOIUIICS NCXOAHbIA KO, BB HE 3a-
HUMaeTech 4eM-TO TaKUM, YeM BMeCTO Bac MeuTasiu Obl 3aHATbCS OCTaJbHble. BbI BbI-
IOJIHsIeTe HEeIIPUSTHBIE 3a/Iaul, KOTOPbIe Ballli KOJLIern 6epyT Ha ceOsl Tak ke HEOXOTHO,
KaK U BBl Y KasKI0ro ObIBAIOT HENPOAYKTUBHBIE (Dasbl, KOI/a peajr3aliist HOBbIX IPO-
TPaMMHBIX BO3MOKHOCTEH UIeT oueHb Tyro. VIHOTHA 9TH (ha3hl MOKHO MCIIOJIH30BaTh
JIJIST COTIPOBOXKIEHUS KO/IA, HO He CeAYeT U3 YNCTEUTIel MPOKPACTUHAIINHY TIEPETTHACHI-
BaThb KO/l BJIOJTb 1 TIoTIepeK. XOTs MOCJe 3TOTO U BO3BPAIAelibCsl JOMOU ¢ TAKUM OIITY-
IIeHKMeM, Kak OYATO ¢esIal 4TO-TO IOJE3H0e, HO 00as IPOAYKTUBHOCTh KOMAHIBL OT
aTOrO majaer. M gase eciiu Bbl IIPOrPaMMUPYETe UCKIIOUUTENbHO s cebsl, He oza-
BaliTeCh UCKYIIEHHIO 3aHAThCS YKPALIATEJbCTBOM CBOEI0 KO/a, YTOOBI YKIOHUTHCS OT
TPYIHBIX 3a/1a4. DTO TO K€ CAMOE, UTO 3aTeATh TeHEPaIbHYI0 YOOPKY KBapPTUPBI B TOT
MOMEHT, KOTI/Ia Hy?KHO IIMCATh AUILIOMHYIO paboTy.

Jlaxke ecyiv Bce 9TO He TIPO BAaC M BAC CIOJABUTIN HA PeDAKTOPUHT TOJBKO CaMble
GJ1aropoJIHbIe 11eJIM, 3HaiiTe: Bac He Bcera nobsarogapsT 3a peakTopuHr. Bor morpa-
THUTE MHOTO BPEMEHU HAa N3MEHEHUS, B Pe3yJIbTaTe KOTOPbIX KO/ MPOJIOJIKUT /I€JIaTh TO
JKe caMoe, uTo 1 panbine. Eciii Bee moiiger xopolio, He xaute OyPHBIX allJIOAUCMEHTOB.
A BepOSITHO, UTO BCe TIONET HEXOPOIIIO, — KaK YacTO BaM YiKe JOBOINJIOCH U3MEHSITh
KOJI, He BHOCS B HETO HOBBIX OMOOK? B XyiieM ciydae Bbl 110 HE3HAYMTEIbHOM MIPU-
YyHe pa3pyIluTe YTO-TO BaskHoe. TeM caMbIM BbI TYT JKe HaBJjiedeTe Ha ce0sl ClIpaBeL/in-
BbIii rHeB OpaTheB-IIPOrPAMMUCTOB, TaK KaK Pe(aKTOPUHT He SBJSETCS CaMOIIE/bIO,
a JI0JIXKeH JIMIIb YIPOCTUTH Oy AyIiLyio paboTy. Eciu BMECTO 9TOro OH yCI0MKHSIET TEKY-
11y paboTy, 3HAYUT, BBl YTO-TO JieJIaeTe He Tak.
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Ixepanbay BaitHOepry mpuHaIesKuT cienyomuii adopusm: «He cymiecrByer
CTOJTb GOJBIIOTO, 3AMy TAHHOTO UJIH CJIO;KHOTO KO/, KOTOPBIH He CMOTJIO OBI YXY/IIIUTH
cornpoBoxkaeHnes. OH MpeayIpeskaaeT 0 BO3MOKXHOCTH UCIIOPTUTD CJIOKHBIH KO CO-
NPOBOAUTENBHBIMU PabOTAMU, BBIOJTHIAEMbIME ¢ GjaruMu Hameperusamu. Vtax, He
3aHUMaiTech peaKTOPUHTOM KO/Ia, KOTOPBIN BBl HE TOHUMAETe, TIOTOMY UTO MHAUe
C BaMU [IPOU30MIET TO XKe, YTO IPOU3OIILIO C OJHIM U3 aBTOPOB B CJIyYae, OMUCAHHOM
B CJIeTyTOIIei BpesKe.

Kop 310 nnu mycop?

«B offHOM 13 CBOMX NEPBbIX MPOEKTOB A paboTan ¢ BeAyLM pa3paboTunMKOM HaZl OfHUM Java-
npunoxeHmem. OfgHa YacTb HaMMCAHHOMO MM KOAa MoKa3anacb MHe C/IULWKOM 3amnyTaHHON
1 HEMOHATHON, TaK UTO s Nepeaenas NCXOAHbI KOA C LIeNbIo YAanuTb U36bITOUYHbIE MeCTa 1 Jyy-
LLEe NPUCNOCOBUTb €ro Nof BbIMOJIHEHNE KOHKPETHbIX 3aaau.

Ha cnepytowmii neHb oH Bbi3Basl MeHsA K cebe 1 C HEKOTOPbIM HE[OBONILCTBOM CNPOCUII,
3a4eM Al ICKPOMCAJT Ha KYCKM HamnmCaHHYo UM MalUUHY COCTOAHMWN. BbisicHMNOCh, UTo A He
pacno3Han ee Kak TaKOBYIO 1 HE 3HaJl, YTO OH NPefyCMOTpen ee A1 KOHKPETHbIX paclumnpe-
HUI. XOTs caenaHHble MHOI M3MEHEHUSI U MOXHO Obl1J10 ObICTPO OTKATUTb C MOMOLLbIO CUCTE-
Mbl KOHTPOJIA BEPCUIA, MOMEHT, B KOTOPbI MHE MPULLIOCh NPU3HATb, YTO A HEMPaBUIbHO
NOHAN KoZ, 6blN1 HE CamMbIM NPUATHBIM.

WoxaHHec

MALLMHA COCTOSIHUIA
3To napaavrMa NporpaMMMpoBaHuUsi, B paMKax KOTOPOW OCOBEHHO BaXKHbI OMpeAesieHHbIe
COCTOSIHMSI U Nepexoabl Mexay HUMKU. Hanpumep, HeobxoaMMOo yaA0CTOBEPUTLCS, UTO PUHAH-
coBas onepauua nmbéo 3aBepiniacb yCcnewHo, nm6bo B cnyyae OWMOKKN Bblia MONHOCTbIO
OTMEHEHa.

910 GBI OYEHB KPATKUH 0630P TEMBI, KOTOPOIA OCBSATIEHBI TleJbie KHury. Ecim no-
cJie TIPOYTEHUS BbI MOJIYUMJIH MTPEACTABICHUE O TOM, IPU KaKUX 00CTOSITENbCTBAX pe-
(bakTOpUHT sIBJISIETCSI XOPOIIEH Maeeil 1 Kak OH B OOIIUX YepTaxX IPOU3BOIUTCS, TO IE/b
3TOM TJIaBBI BHITIOJTHEHA.

Eciit BBI XOTHTE Y3HATh HEMHOTO GOJIBIIE [T0 PACCMOTPEHHON TeMe, pEKOMEHIyeM
BaM OYeHb JIPYKECTBEHHBIE 110 OTHOIIEHWIO K JINJIETAHTaM COBETHI 110 TOBOLY pehaKkTo-
puHra, comepskamuecs B kuure [lactuna bocyamma u Tpesopa Dayuepa «Huraembiit
koj1, unu [IporpammupoBanme kak uckycctBo». «Coepienubiiit ko> CtrBa MakkoH-
HeJIJTa TaKJKe COAEPIKUT MOAPOOHBIE U TIOHSITHBIE TIPUMEPBL. JKeJIaoInM MOrpy3UThCst
B TEMY OCHOBATEJIbHO TOPSIU0 pekoMeHiyeM Kuury Mapruna @Daysepa «PedakTopunr.
Yayumienue cyuecrByiomiero koga» (Addison Wesley Professional, 1999). Kuura opu-
€HTHUPOBAaHA Ha MPO/IBUHYTHIX YUTATEIEH W COIEPKUT HECKOTBKO HETTPOCTHIX UJIEl, HO
o Gosbuieit yactu copersl Dayepa OyLyT XOPOLIO IIOHATHBI U HaunHaomuM. Kpatkoe
M3JI05KEeHEe BCeX TEXHUK yJIydTeHns KO/a, TPE/ICTaBIEHHBIX B €T0 KHUTE, MOSKHO HAUTH
1o azpecy martinfowler.com/refactoring/catalog/.
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NMpobnema u ee pewseHne

Katpun: «YTto 1enath, ecm ThI yike pazobpaics B TpobieMe U 0CO3HAT BECh YiKac ObI-
JIBIX JIESTHU#, HO Ta YacTh, KOTOPYIO HY’KHO W3MEHUTB, 3aCe/Ia CJUIIKOM TIIyOOKO B OC-
HoBaHuu Koga? Hymepanus crateii 6;ora Riesenmaschine — 510 BpeMeHHast MeTKa,
KOTOPast U3MEHSIETCST BCAKWUH pas, KOT/[a CTaThs MOABEPTAETCsT BHYTpeHHeH 06paboTke,
Y TOJIBKO TIPY aKTUBAINH YCTAHABINBAETCS HA ITTUTETBHBIH CPOK. JTO HETIOCTOSIHCTBO
BHYTPEHHUX HOMEPOB CTaTel BiedyeT 3a coO0H MHOTOUMCIEHHbIE HempusiTHocTH. Kak
petai 661 6oJIee OTMBITHBI TPOTPAMMUCT 3Ty TIPobIeMy ¢ caMoro Hadana? U kak mpo-
n3BecTH peaKTOPUHT, €CJIU B OCHOBAaHUH KO/Ia HY’KHO 3aMEHUTH OJUH U3 CAMBIX TJIy-
GOKO JIeKANIX KaMHeH?»

HMoxannec: «Jlexanas B 0OCHOBAHNM TOI CHTYAIIH TPOGIEMA 3aKTIOYACTCS B TOM,
YTO UAEHTU(DUKATOPHI 3aMaXMBAIOTCS HA CJAUIIKOM MHOTOE: OHU TIBITAIOTCST OBITh, BO-
MEPBBIX, BpEMEHHOI METKOH TTOCTeHET0 NU3MEHEHUSI, BO-BTOPBIX, HHANBUIYATbHBIM
UIeHTUGMOWKANTUNOHHBIM HOMEPOM, a B-TPETHUX, €Ille U YeM-TO BPOJIe OTCJIEKUBAHS
cearca. To ecTh CTaTh¥, KOTOPBIE PEMAKTUPYIOTCS B TAHHBIN MOMEHT, IOJKHBI CHAb-
JKAThCsI IPEAYNPEKIEHUEM B CIIYIae, eI UX 3aX04YeT OTPEJAKTUPOBATH KTO-TO €IIle, UJIN
kak? Kax pas B ciydae ¢ upeHTH(DUKATOPAMHU YacTO 3a0bIBAIOT, YTO UX BayKHAS (QYHK-
1¥st — OBITH OIHOZHAYHBIMU OTIPEIETUTEISIMU Y€T0-T160, KOTOPbIe HEBO3BMOKHO TIepe-
nyTaTh. OHU SIBHBIM 06pa3oM MPU3BIBAIOT MOAYMATH CIeAyIoliee: “AX, TYyT BCEro ofiHa
CTPOKa, BeJb 51 MOTY BIIMCATh TyZa 4TO-TO padymHoe!” Ho npentudukaTops! ¢ ABOMHBIM
3HAUeHNEeM (BPEMEHHbIE METKH YU aIpeca 3JIEKTPOHHOI TIOUTHI ) SIBJISTIOTCST 9aCTO BCTPe-
garoretics oMmubKoi, KOTOpast CHOBA M CHOBA TIPUBOJUT K HETIPUSTHOCTSIM .

ATy TEPETPYKEHHOCTh TTEPEMEHHON MOKHO GBITIO GBI YCTPAHUTD, €CJTH ObI TIPH CO3-
JIaHWW CTATHU el GBITIO MPUCBOEHO B KAYeCTBE MHANBHUYATIBHOTO UAECHTH(DUKAITTHOHHO-
r0 HOMepa GOJIbIoe CAyYaiHOE YUCT0, KOTOpoe GoJIbIie GBI HUKOT/A HE U3MEHSIIOCh.
Jpyrue GyHKIMKE MOXKHO OBLIIO OBl Pealn30BaTh B HOBBIX MoJAX Ha XML, Hanpumep
timelLastEdited u lastEditor. Temepp 9TH 10JIsI MOXKHO OBLIO ObI B JIE000OE BpeMs 13-
MEHWTD, He TPOTast MHANBUIYATbHBIH NAeHTH(MUKAITUNOHHBIN HOMED.

Yacto mpobieMy He YAAETCs PENIUTH ¢ XOAY, TOT/A HY;KHO PasIoKUTD ee Ha YacTH,
a TIOTOM TI0 OY€Pe/IH TT03a00TUTHCS 0 Kask/I0H U3 yacTeil. B TakoM cirydae mumryTest Tak
HasbIBaeMble (DYHKITUHU ¢ Oy THIOUHBIM TOPJIBITKOM — (QDYHKITHH, KOTOPbIE IMEIOT MOHO-
TIOJINIO HA YIIPaBJIeHIe OTIpeeJIeHHBIMU JaHHBIMU. B puBeZieHHOM paHee cIydae 3To
ObLu Obl, HarpuMep, GYHKIMU getPostingID(), setPostingID() 1 updatePostingID().

Hanee 5Tv GyHKIUHU criepBa MPOIOJIKUIN OBl TPOU3BOAUTL HYMEPAIIWIO CTaTEl
HEY/IAauHO BBRIOPAHHBIM CITOCOGOM, OJTHAKO TIEHTPATM30BAHHO — HU B KAKOM JIPYTOM
MeCTe TIPOTPAMMBbI UAEHTH(MUKATOPHI He BEIYUCTSINCH ObI U He W3MEHSINCE. B sornke
HyMepaIiy HU4ero Obl He M3MEHUIIOCh, TI0ITOMY 0OBIYHO TAKYIO MEPECTPONHKY MOKHO
peaym30BaTh IIar 3a I1aroM, He pa3pylias MOCTPOEHHBIH Ha BCEM 9TOM KapTOUHBII [10-
MUK: TaM, T/I€ PaHbIIle U3MEHSTUCD UIEHTU(HUKATOPHI, TPOUCXOAUT 0GpalieHue K (hyHK-
K ¢ GYTHLIOYHBIM TOPJIBIIIKOM updatePostingID(). [TockoabKy B YHKITHH co/ep-
JKUTCS TPEKHSS JIOTHKA, IPYTHE, elile He 06paboTaHHble YaCTH KOJIa MOTYT TPOJIOJIKATh
BO3HIO C UIEHTU(UKATOPAMH Ha CBOI MaHep. AHAIOTHYHBIM 06pa3oM, uepes obparite-
HUe K pyHKIMK sortArticle(), 3aMeHSIOTCS MeCTa KoJIa, KOTOPble 3aHUMAaJUCh COP-
TUPOBKOU CTATEMN.
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Korzia Bce 310 c/1e1aHo U XOPOTIIO POTECTUPOBAHO, GOJIBIIAS YaCTh TPOOJIEMBI yiKe
perena. Tenepb MOKHO OCTAHOBUTH CUCTEMY, YTOOBI TIOMYIUTH BO3MOKHOCTH CIIOKOT-
HO U3MEHUTD JIOTUKY BBIYICIEHUS HIEHTU(MDHUKATOPOB. JTO J€IAETCS TOIBKO IIeHTPAJH-
30BaHHO, C UCITOJIb30BAHUEM HEGOJBIIOTO KOJIUIECTBA PYHKIUN ¢ GYTHIIOYHBIM TOP-
JIBITIIIKOM.

[IpaB/a, B KOHIIE BO3HUKAET €Il OfHa TPobieMa — mpobueMa MUTPAIUN JAHHBIX:
CTapBbIii CIocob HyMepaIuy crareil He TTOJXOAUT K HOBOMY, TaK KaK CTapble UICHTU(hHU-
KaTOPBI COCTOSITH U3 BPEMEHHBIX METOK, & 3TO XOTh U HE PACIIOJIOKEHHBIE TI0 TTOPSIIKY,
OJTHAKO TIOCTOSTHHO Bo3pacTatoriue g pbl. HoBbie maeHTHOUKATOPEI, HATPOTHB, SIBJISI-
I0TCS cTydailHpIMU yrcamMu. C TIOMOIIBIO CTapbIX UAEHTH(MUKATOPOB CTATBU MOXKHO
OBIJIO COPTHPOBATH, 2 ¢ HOBBIMH 9TO HEBO3MOKHO. [103TOMY HY’KHO pacrpenesnTs obe
byHKIINN TPEKHUX NAEHTU(DUKATOPOB, 2 UMEHHO (DYHKIINIO MHIUBUAYAJIbHOTO HIEH-
TUDUKAIMOHHOTO HOMePa U (DYHKIIUIO TOMOIITHIKA IIPU COPTUPOBKE, B /1B moJist (ID
u timelLastEdited) B daitnoBom dopmarte. K coxanenuro, 3To TpUBEJET K TOMY, 4TO
CTapblii 1 HOBBIH (hailioBbie (hopMaThl GoJIbIIe He OYAYT COBMECTUMBL.

Yro6bl He MPUXOAUIOCH UMETH JIEJI0 ¢ IBYMS (popMaTaMit, UMEJIO GbI CMBICJT HAIH-
cath HeGOJIBINYIO IPOTPAMMKY, KOTOPast Mpeodpa3oBbiBaia OBl CTapble CTATHY B HOBBII
opmar: 6pasia Obl cTapbiil (haiiy CTaThi, CAUTHIBAJIA 3HAUEHUE CTAPOro UAEHTU(UKATO-
pa u 3amuckiBasia 661 3TO 3HAUYEHME B timeLastEdited 1 HOBBII HACHTHDUKATOP. ITY
[POrpaMMy HYKHO TIPOTHATB OJMH Pa3 MO BCEM CTAThSIM, OCJIE Y€T0 MOKHO OYIeT pe-
NaKTUPOBATh CTAPble CTATHH, U 3TO He OY/IeT KasK/AbIil pa3 MPUBOANUTH K UBMEHEHUIO WX
upenTrduratopos. [Tose timelastEdited, HAPOTHB, GYIET U3MEHATHCS MIPU KAXKIOM
PeIaKTIPOBAHUN.

Jlo pedakToprHTra U OOHOBJIECHUSI TAHHBIX MACCUB JIAHHBIX BBITJIsAAENT Obl Tak (6e3
XML-teroB):

Article 1236739535
content blafasel

[Tocae pepakTopuHTa 1 OGHOBJIECHUS JAHHBIX MACCUB JAHHBIX BBITJISIEN OBl CJIE/y-
tomuM 06paszoM (cHoBa 6e3 XM L-reros).
Crapasg cratbs:

Article 1236739535
lastTimeEdited 1236743135
lastEditor null (Tak kak B cTapoM ¢opmaTe 3TOro noss He 6bL10)
content blafasel

Hogas craTbsi, cozpannas B HoBoM dopMmare:

Article 2345903094024305928 3489029435
lastTimeEdited 1486587262
lastEditor Johannes
content blafasel



TecTupoBaHue

Hpouecc TECTUPOBaHUA — ITO OecKOHeYHOoe CpaBHEHNE HEBUIMMOTO C HEO/[HO-
3HAYHbIM C I1€JIbIO TOTO, 4yTOOBI N30€3KaTh HEMBICIUMOTO B OTHOIIEHUY K HEU3-
BECTHOMY.

Sowcetimne bax

[TporpamMmmHOe obecrieueHne MOKHO TECTHPOBATH Pa3IMYHBIME criocobaMu. JIJist Havasa
MPOrpaMMy 3aIyCKaIOT, YTOGBI yOEIUThCST B KOPPEKTHOCTH e (PYHKIIMOHMPOBAHU. 3a-
TeM BKJIOYAIOT TECTOBbIE IIPOTPAMMBI, KOTOPBIE IMPOBEPSIOT UCXOASIIMI U3 CUCTEMbI
KOHTPOJISI BEPCUSIMH KOJI, KOMITUJIUPYIOT €ro ¢ 00pasiioM u tectupyior. CyIiecTByioT
TECTHI Ha HAXOXKAEHKE ONTMOOK B MPOOJIKUTENBHOCTH 00pabOTKY HaHHBIX (KOTOPHIE
MOTYT TIPUBECTH K cOOT0 B TIPOTPAMMeE), OITUOOK, IOMYIEHHBIX B ITPOIECCE HATTUCAHS
AJITOPUTMa, TECTHI IS IUATHOCTUKHU TTAMSTH, TTPOGIEMBI ¢ KOTOPOIT MOTYT MPUBECTH
K TIOTJIONIEHUIO TTPOTrPaMMOil Bee 60JIbIero 06beMa TaMsITH, TPOTPAMMBI, OTIPEeIs-
I0IIKeE JIAHHbIe, NCKasKeHHbBIE B ITpoliecce TpaHchopMaliny, U cepTudUIUPYIOIIE TECThI,
KOTOpBIM ToziBepraetcst [10, 4To6b1 ObITh 3a/1€HICTBOBAHHBIM B OTIPE/IEJCHHBIX OTPACIISX.

Ana yero Hy)XHO TeCTUpoBaHue

[lesio He TOJBKO B JIEHU, KOTOPasd MellaeT HaM MTPUJIesKHO ITHCATh TECTOBbIE ClIEHAPUH,
HO ¥ B IIOCTOSIHHOM OIIYIIIeHUN HeXBaTKu BpeMeHH. OTYacTu 3TO BEPHO, Be/lb TECTHI,
BIIPOYEM, KaK U JIPYTHe CocoGbl obecriedeHnst KauecTa (HapuMep, BelleH e TOKYMEH-
Taruu), TopMossT pazpaborky I10. OnHako cymecTBYeT psiji MPUYHH, TT0 KOTOPBIM CTO-
UT TECTUPOBATh KaK MUHUMYM Harboiee BayKHbIE YACTU TTPUITIOKEHIISI.

B orsmmune ot npoynx hopM L0KyMEHTAIUH, B TECTOBBIX CIleHAPUAX IIPOIMCHIBAIOT
M3HAYaJIbHO 3aJI0’KEHHBIE B KoJie TapameTphl. Jlornyeckas cxeMa IporpaMMbl, IPOIIH-
ChIBaeMas B KOMMEHTAPHUSIX, He Beeraa Oy/eT M3MEHSThCSI B COOTBETCTBUH € PeoOpa3o-
BaHHBIM KozioM. He cTout Taxske U3MEHATD ITapaMeTphl KO/a, alallTUPYS UX 110/ TECTO-
BBI€ CIIEHAPUH, — HTO MOKET TIPUBECTHU K ONTHOKAM.

TecTbl ABAAIOTCS XOPOIIUM OCHOBAHMEM JIJIs1 peoprannsanuu koga. Ecau nmocie
MHOTOKPATHBIX U3MEHEHUH CTPYKTYPBI IPOrPaMMBbl 3aIlyCTUTh TECTOBBIN ClleHApUii, OH
YKaKeT Ha HEKOPPEeKTHO paboTtarommuii ko, OOBIYHO 9TO TPYAHOPACTIO3HABAEMbIE HITH
JKe ycTapeBllne Bepcuu Kojla — UMEHHO JIJIsl TaKUX BEPCUI TeCTUpPOBaHUE SABJISETCS
HanbGoJsiee BaKHBIM. TakiM 06pa3oMm, TIII0XHE PE3YIbTAThI TECTUPOBAHUS MOTYT CHITPATh
BaM Ha PYKY — OHHU YKa3bIBAIOT Ha TIPOGIEMHBIE MECTA B TIPOTPAMME.
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Korza Bb pabotaere B KOMaH i€, TECThI ABJISTIOTCST BAKHBIM KOMIIOHEHTOM COBMECT-
HO¥1 paBOTBI: €CITH BCE COCTHIKOBKU MESK/LY TIPOTPAMMHBIMHU MOJLYJISIMU Y CIIETITHO TIPOTILIH
TeCTUPOBaHUE, PA3PAGOTUMKI MOTYT GBITH YBEPEHDI B TOM, YTO BCET/IA CMOTYT MEPEIPO-
BEPUTH UX TaKUM ke 06pa3oM. VI Hao6OpOT, TIPY BHISIBJIEHUN HOBBIX OIMHUGOK MOYKHO
TECTUPOBATH W YYIKOU KOJI, & 3aTEM CPaBHUBATH PE3YJIbTAThI, UTOOBI YCTAHOBUTH, B 4EM
3aKJI0YAETCST OINOKA.

Cnocob6bl TecTupoBaHus

Cyu[eCTByeT MHOKECTBO CITOCOO0B TECTUPOBAHU, HE KOHKYPUPYIOIIUX MEKTY coboit
" pa3yinvIaroninxcsAa JUIb C(l)epaMI/I MCIIOJIb30BaHUA.

CucreMHOe TecTupoBaHue

Jlaxke ABJISISCH HE CAMBIM JIYUIIUM TIPOTPAMMUCTOM, BBI OBI, BEPOSTHO, BHIOPAIU 3TOT
Tul TectoB. OH 3aKJII0YAETCS B TOM, UTO BBI TO U JIeJIO IleJIKaeTe Ha HAaCTPoliKax 1 pyHK-
IASIX TIPOTPAMMBI, YTOOBI YOETUTHCS B €€ UCTTPABHOCTH.

He crout npere6perath TaKMME TECTAMH, TaK KaK 3a9aCTYIO C MX TIOMOIIBIO0 MOKHO
BBISIBUTD OTIpe/ie/ieHHbIe Tipobaembl. Hampumep, HayuHast 06paboTKa TaHHBIX MOTJIA ObI
BKJIIOYATD B ce6s1 CIIeYIONINE ITATBI.

QO CuurbiBaHue JaHHDbIX.

O Ymuopsgodenne Bcex TOUEK AaHHBIX. /|71 9TOTO MporpaMMa HaXOIUT TOYKY C BBICO-
KUM 3HAYEHUEM U JIEJIUT BCe TTOCTEAYIONe 3HAUeHUS Ha 3TOT MAaKCUMAJbHBIN T10-
Kasatesib. TakuM 00pa3oM TOUKM YHOPSIIOUUBAIOTCS B MHTEpBase ot —1 10 1.

O CraTucTruecKuii aHaIu3 yIOPS/I0YEHHBIX paHee TOYeK.

Ecin B HateM mpuMepe 06paboTKa JAHHBIX SIBJSETCS YACTHIO BeO-TTPUIIOKEH IS HITH
[IPOrPaMMBI C ITOJIb30BATEIbCKUM UHTEP(hENCOM, TO OTCIEKUBATH 9TAIIBI M PYKOBOINUTD
UMY MOKHO 4epe3 T0JIb30BaTeNbekuii naTepdeiic. [Tonb30BaTe b BEIGHPAET BXOAHOI
(aiin, cucrema 06pabaThIBAET €T0 U COXPAHSIET B YKa3aHHOM MecTe. B3aumoseiictBue
[I0JIb30BATEJIS C CUCTEMOM TPYIHO CUMYJIMPOBATH C TIOMONIBIO aBTOMATU3MPOBAHHDIX
TecTOB. XOTS U CYIIECTBYIOT POTPAMMBI JIJIst 3alTUCH MAaKPOCOB, Harpumep Selenium,
KOTOPbIE MOTYT 3alUCHIBATh U BOCIIPOU3BOAUTD JAEHCTBUS MOIb30BATESI, B GOJIBITIH-
CTBE CJIYYaeB 9TO He CAMBIH YIIOOHBIN BapHAHT.

[ToaToMy TIpH MaJIeHbKUX U CPEIHEro MaciiTaba MpoeKTax He IPUOEraoT K aBTOMa-
TU3UPOBAHHOMY CHCTEMHOMY TECTUPOBAHUIO U MPOBOJAT €r0 BPyuHyI0. OObIUHO cam
paspaboTurK win ke GeHBIN TPAKTHKAHT CAIUTCS 32 KOMITBIOTED ¥ IPOBEPSIET TIPO-
rpaMMy B PesKUMe T10Ib30BaTe s, TO €CTh IeHCTBYS KaK CPe/IHECTATUCTUYECKUI MTOJIb-
30BaTesib. Tak MOTYT BCIUIBITH HEKOTOPBIE OMUOKU, HAITPUMED, €CJIM TIPU HAJKATUY Ha
oTIpeieJIeHHYI0 KHOTIKY ITPOMCXO/IUT HeBEpPHOe JIeiiCTBHE.

TunuyHbie TPOGIEMbI TIPH UCTIOJIB30BAHUY ATOTO THITA CUCTEMHOTO TECTUPOBAHMS
Gy/IyT OTIMCaHBI laiee.

Kaxzplit 107630BaTE/b TPUMEHSET JIUIIb MAJIYT0 4acTh (hyHKIIMI TpOrpamMmbl. SIB-
JIsIsCh pabaMu CBOUX TIPUBBIYEK, MBI 0OBIYHO PabOTaEM CO BHAKOMBIM HAO0POM (DYHKITHIA.
[TleskaeM Ha TPUBBIYHBIX SIPJBIKAX U KHOMKaX, gyMast: «Ceituac 3akanunBaio pabory
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HaJI IOCJIeIHUM OKHOM, KaK OOBIYHO, IIPEACTABJIIO PEIU3HY 0 BEPCUIO KIIMEHTaM M HAKOHEII-
To nomoti!» K coskanenuo, mop3oBaTeTbcKre MHTEPMENCH PEKO SBIISIOTCS TMHEAPHbI-
MU, II09TOMY, €CJIM KTO-TO U3 BAILIMX KOJLJIEI U3MEHUT GOKOBYIO BETBb JIPEBOBUIHOM CTPYK-
TYPbI WJIU 3HAYEHUE KaKOH-IMO0 IepeMeHHOM, BPsiJL JIM BBl 9TO 3aMeTHTeE.

Ecom 1o aToro BbI cTO pa3 TecTUPOBAIN TPOTPAMMY, TO, CKOPEE BCETO, HA CTO MEPBhII
pas Oyzere B [OJYCOHHOM COCTOSIHUU IIEJKATh Ha BCILIBIBAONINX OKHAX, BMECTO TOTO
4TOOBI BHUMATEIbHO BEICMATPUBATH OIIMOKY U u3MeHeHust. Eciin 3HaYeHUst UBMEHSITCS
1 He OYyT COOTBETCTBOBATH UCXOAHBIM, BPSL JIM BBl 9TO 3aMETHUTE, TAK KAK Balll B3IJIsL]
Oyzer npuKoBaH Jauib K kHoke OK. ONBIT [I0Ka3bIBAET, YTO TAKUM TECTUPOBAHHEM
MOZKHO HalTH JIUIIIb OYEBH/IHbIE U TPYObIe OITHOKH.

OObIYHO MBI IIHIIEM TECTOBbIE CLIEHAPUU /IS OJHUX U TEX K€ CUTYAIWii, IIPU 9TOM
YacTo yIIyCKaeM U3 BUJLY, UTO CJIEYET IIPOBEPSITh BCE ACIIEKThI IIPOTPAMMBbI, B TOM YHCJIE
HETUTIMYHBIE cIyvyan. Harmpumep, BaM HY;KHO BOWTHU B NPUJIoKeHWe. Eciin BbI sIBJIsieTeCh
Pa3paboOTYNKOM WJIH TECTUPOBIIUKOM, TO, CKOPEE BCETo, Ballli JaHHble OyIyT ePBBIMU
BBeJIEHHBIMU B cucTeMy. OTHAKO MOYKET CJIYYUTHCSI, UTO TP PETUCTPAITNH TT0JIb30BaTE e
npousoiizer c6oil M3-3a JIOrvHa, HaOpaHHOro KUTalcKuMU neporimdamu. B ko Mosker
3aKpacThbcs omMOKa, KoTopast OyAeT MelllaTh perncTpalMiy Iob3oBareseil. B pamkax Mo-
JYJIBHOTO TECTHPOBAHMsI TOPA3/Io JIeTyue TePEeNncaTh OTAEIbHYIO cXxeMy 6a3 JaHHbIX, IPU
PYYHOM K€ TECTUPOBAHUU ITO HEBO3MOJKHO.

PyuHoe recTupoBaHye 3aHMMaeT MHOTO CHJI 1 BpeMeHH. [ToaroMy in6o ero npoBoasT
HEOXOTHO, 100 Ha OIpeAeJeHHO CTafuu PasBUTH IIPOEKTa BOOOIIE He IIPOBOJSIT.
B KoHIie KOHII0B, pa3paboTYMKaM ILIATAT HE 3a TO, YTOOBI OHU LEJbIMU AHAMMY LIeJKAIN
Ha KHOIIKAaX, a 3a Harucanue mporpaMm. 11o aTuM mpruurHaM Mbl COBETYEM MEHbIIIE BPe-
MEHHM yJeJISaTh PyYHOMY TECTHPOBAHUIO ¥ KaK MOKHO Jaile npuberaTb K aBTOMaTU3M-
poBaHHBIM TecTaM. Ho ecsti BbI Bce paBHO penniv TECTUPOBATH TPOTPAMMY BPYUYHYIO,
TO PEKOMEHIYEM TTPUIEPKUBATHCS CIELYIONTUX TIPOCTIX MPABUJL.

O Cocrasbre mian pabotel. Eciu pacticarh, Kakue JIeHCTBUS W B KaKOH TT0CIe/[0Ba-
TEJILHOCTHU CJIEAYET TECTUPOBATh, MOXKHO IleJIeHAIIPABJIECHHO 33/1aBaTh Pa3jnyHble
mapaMeTpsl IJIsT TPOTPAMMBI, TPOBEPsIs TAKUM 0OpPa3oM pasHble ciydyan B pabore
MPOrpaMMbl. 3a/laHne MOKHO Pa3/leINTh HA BCEX YUACTHUKOB Balllell KOMaH/IbI, UTO
MO3BOJIUT U36€KaTh CyOLEeKTUBHOCTH B TeCTUPOBaHUU. M1 4TOGBI He IOy CTUT OIIIHN-
GOK 110 HEBHUMATEILHOCTH, COCTABbTE KOHTPOJBHBIN CITUCOK, BB CMOJKETE Pacreda-
TaTh €70 U TIOMEYATh BBITTOJTHEHHBIE 33IaHMUSI.

O Tecrupyiite uabupareabuo. He mbitaiitech cesats Bee 1 cpasy. Eciu Bo BpeMst
pa3paboTKH BbI GyjieTe MOMEYaTh, KaKOi UMEHHO KO/ U3MEHSIIIN, TO CMOXKETE COKO-
HOMMWTD BpeMsI Ha IT0JIHOM TeCTUPOBaHuu. Jlyulie noTpaTbTe 3T0 BpeMs Ha TIIaTeb-
HOE TeCTHPOBaHKE U3MEHEHHBIX [TAPaMeTPOB IporpamMMbl. Eciiu ske BbI OyzieTe mpo-
BOZIUTD [TOJIHOE TECTUPOBAHME, TO HAUMHANTE C CAMOTO Hayasla — C PETUCTPAIy UK
JKe 3aroJiHeHusT 6a3bl IAHHbBIX.

O HcnoabayiiTe CKpUHIIOTHI. /{eaifTe CKPUHIIOTHI, €CJIM HAZIO0 3aTTOJTHUTH MHOTO T10-
Jiell pa3TMYHBIMU TaHHBIMU. Tak BbI BIOCTEICTBUN CMOKETE CPABHUTH CKPUHIITOT
C TeM, YTO y Bac Ha dKpaHe.

O Tecrupyiite Ha ommoOKax. [TpumaymaiiTe MapouKy M3HAYATBHO HEBEPHBIX JaHHBIX
U B paMKax TeCTUPOBAHUS BBOJAUTE UX B cuctemy. Habuozalite 3a peakiueii npo-
rpaMMBbL: OHA MOYKET JaTh COOM, HUKAK He CPearnpoBaTh MU K€ BHIAACT YETKOE U 110~
HSATHOE Jaske 0OBIYHOMY I0JIb30BaTE0 coodlieHne 06 oubKe.
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MoaynbHOe TecTupoBaHue

MopysibHBIE TECTBI — 3TO MPOTPAMMBI, KOTOPBIE 3aTPYy-KalOT OTPeeIeHHbIe MOYJIH,
a Takke GyHknum u yactu aiero [1O ¢ pazgnuyHbIMU BBOAHBIMY JAaHHBIMU U COTIO-
CTaBJIAIOT PE3YIBTATHI C 33JaHHBIMU 3HAYCHUSMU. DTOT CITOCOO TECTUPOBAHUS 11O TTPa-
BY SIBJISIETCSI CAMBIM PEKOMEHIyeMbIM Kak HarboJiee s EKTUBHBII, OBICTPHII 1 JIETKO
HOJAAIOMIMIICS aBTOMATU3ALIUH.

MomyibHbIe TeCTBI TaKKe SABJSAIOTCS YaCThIO IOKYMEHTaluU. B TeCcTOBBIX cirydasdx
COXPAHSIOTCSI BCE YCJOBHSI TECTUPOBAHUS, TAKUM 00PAa30M MOJKHO Y3HATh, KAKUE BHIBO/I-
HbIE JAHHBIE TTOIY9aTCs TIPU OTIPeIeIeHHBIX BBOAHBIX TAHHBIX. MOy IbHBIE TECTHI — 3TO
B HEKOTOPOM PO/i€ BBITIOJIHSIEMble KOMMEHTapPHUH.

C mOMOIIIBI0 MOYJIBHBIX TECTOB XOPOIIIO TECTUPOBATH U MAPaMETPBI OE30TTACHOCTH.
BbI MoskeTe HamucaTh TecT, KOTOPBIi GY/IeT CUMYJIMPOBATH BBOAUMBIE TTOJIb30BATEIEM
naHHble ¢ BHeApeHneM XSS- u XQL-Kkojia, ¥ TeM caMbIM [TPOBEPUTH, OYET JIM TPOTPaM-
Ma UX Pacro3HaBaTh.

Moy bHbIe TeCTBI SIBJISIOTCS OTPAOH /1J1d TeHTsieB. Beib BCero-To Ha10 3371aTh KOHK-
peTHBIE TeCTOBBIE TapaMeTPBl U 110CJIe CPABHUTD UX C TIPOIIMCAHHBIMU B KOJIe JAHHBIMM.

Hampumep, Bb1 Hanmcanm yHKIMio readExperiments (), KOTopast TPU HECKOJBKIX
aKcriepuMeHTax cunThiBaeT ¢ CVS-naHHbIX (3HAUEHMS, pa3/ie/IcHHbIe 3aMSITBIMI) BCe
n3MepuTeNbHbIE JaHHbIe. B TakoM ciryyae BbI TUIIIETE TECT B COOTBETCTBUU C TIPOTIECCOM
BBINIOJIHEHUS IPOTrPaMMBI BHYTPH 3TOH (pyHKIMN. BeposaTHo, HyHKIIMA MOKET IOBECTH
cebs cienyomum 06pasom.

O Ortkpoert aHHbIE,

o BleeT ITOCTPOYHO CUUTBHIBATb U3SMEPUTECJ/IbHbIE 3HAYECHUA U IJIS1 K.’:DK,ZIOI;'I CTPOYKHN
3a/1aBaTb HOBBIN IKCIIEPUMEHT B BHU/IE 00BbEKTa MJIM MacCUBa.

O Pazobber KaxkIyio CTPOKY Ha OT/EIbHBIE H3MEPUTENbHbIE 3HAYEHUS U BITUIIET Ty/Ia
JKCIIepUMEHT (MaCcCUB).

O CoCTaBHUT CIUCOK 3KCIIEPIMEHTOB B COOTBETCTBUH C YNCIOM CTPOYEK.
O OT0o6pa3uT CHUCOK IKCIIEPUMEHTOB.

Kamamﬁ M3 3THUX ITAIIOB MOJKHO ITPOBEPUTD C ITIOMOIIBIO MOYJIbBHOTO TECTUPOBaHNA,
HO ecJyin y BaC MaJIO BpEMEHU MJIN BbI €1e HEAOCTATOYHO XOPOIIO OCBOMUJIN 3TOT TUIL
TECTUPOBaHU, MOJKETE /1JIAA Hadajla HallMCaTb Iapy TECTOB, KOTOPbIE 6yHyT IIPpOBEPATH
Q)yHKHI/IIO KaK I1eJj1oe.

ZIJIH 9TOTO MPUJIOKNUTE K JaHHBIM C HCXO/HBIM KOAOM BXO/AINNE JTaHHbIE, KOTOPbIE
JOJIZKHBI COIEPKaTh ITpaBUJIbHbIE 3HAUYEHUA, © MOKHO IIPUCTYIIATh:

function testReadExperimentsIsNumExperimentsOK () {

var experimentList = readExperiments("/home/johannes/sampledata_20130312.
csv");

assert(experimentList.length == 5);

}

[Tosapassisiem! Bol Hanvcamn cBO MepBbIN MOYJIbHBIN TeCT!

YTBEep)xaeHus

Ecsin BBI He BiiajieeTe XOPOITIO KOMaH/ION assert () W3 MPUBEIAEHHOTO paHee IpUMepa, Mo-
sere HaliTy 6oJiblie nHGOPMAIIAKU 110 JaHHOH! Teme B riase 26. O HaKko oOMMi IPUHITHIT
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JIOBOJIBHO MTPOCT: KOMaH/Ia ycrosus tumna Boolean, u ecsiv pesymbrar Gyzer false, To Ipo-
rpamMMa TIPEPBIBAETCS U3-3a OIUOKY MJTH JKe assert () 3aIycKaet mporecce 06paboTku uc-
KJTIIOYeHui. B Moy IbHOM TeCTMPOBAaHNY KOMaHIA assert () sIBJseTCs KII0YeBbIM KPHTe-
pueM sddexrusHocTH Wiu HeaddekTrBHOCTH TecTa. OHa Jesaer Ty paboTy, KOTOPYIO Bbl
BBITIOJTHSIETE TIPH PYYHOM TECTUPOBAHUML.

B 3aBuCHMOCTH OT sI3bIKA M CUCTEMBI OTJIAKN KOMaH/a MOXKET Ha3bIBAThCs TO-
pasHomy. Hanpumep, B Angular.js, dpeiimBopke JavaScript, 910 Bbirisigeno Obl ciie-
NYIOIIAM 00pa3oM:

expect(experimentList.length).toBe(5);

MonypHoe TeCTHPOBaHME 3aPEKOMEHIOBAIO ceOsT KaK TITONAIKA, TIe KOMAH/IBI
COPEBHYIOTCS] B HAIIMCAHUN YTBEPsKACHN, Hanboiee IPUOIVKEHHBIX K CTPYKTYpeE de-
JIOBEYECKOTO SI3BIKA. JTO TIPUBOJNUT K YTBEP:K/ICHISIM THIIA:

expect(experiment.name).to.be.a('string');

Tect MOKHO cUMTATD YCIEIIHBIM, €CJIU B IepeMeHHOH experiment . name HaX0AUTCS
Kakas--HUOY/Ib CTPOKOBAsI TIePEMEHHasL.
B npyrom BapuanTe BMecTO expect uiau assert ucnosabdyercs should:

experimentList.should.have.length(5);

HaHHbeI KO/ IPOBEPAICET, 6yZIET JIX MaCCHUB B KOHII€ BbIIIOJTHEHHWA ITPOTPaMMbI CO-
JIEPKATDh IIATH 9JIEMEHTOB.

TecroBbiK Habop (Test Suite)

Moy ibHBIH TeCT, TPUBEEHHBIN paHee, TPOBEPSIET JIUIIb OJUH aCTIeKT (DyHKIINY Read-
Experiments (), a UMEHHO, HAWJIET X (PYHKITNS TTPABUIBHOE KOJTMUECTBO IKCIIEPUMEH-
TOB BO BBOJMMBIX ITaHHBIX. ECJIN HAl/IETCST BCETO YETBIPE — IIECTH, TECT BBIJACT OIITHG-
Ky. OTHAKO TeCT He MOKET MMPOBEPUTH, CONEPIKAT JIM IKCIIEPUMEHTHI PAIlMOHATHHBIE
3HAYEeHUSI.

[Tpu BBITTOTHEHUH CIIEYTONETO TecTa (YHKITUS TTPOUAETCS MO CITUCKY SKCIIEPUMEH-
TOB ¥ TTPOBEPUT KaKAbIN 9KCIIEPUMEHT Ha TPAaBUJIBHOCTb 3HAYEHUS:

function testReadExperimentsNamesOK () {

var names = ['exp_ 1356346800', 'exp_ 1356347203', 'exp_ 1356350314°',
"exp_1356351341', 'exp_ 1356354958'];

var experimentlList =
readExperiments("testdata/sampledata_20130312.csv");

for (var i = @; i < experimentList.length; i++) {

assert(experimentList[i].name == names[i]);

}

}

HpOBOI[H 9TOT TECT, BaM HE€ HYXHO OBLII0 OB 6eCHOKOI/ITbCH, BCE€ JIN 9KCIIEPUMEHTDI
CUUTBIBAIOTCA, TaK KaK BbI YK€ ITIPOBEPUJIN ITO C ITOMOIIIBIO ITPOIIJIOTO TECTA. MOI[yJIbHOQ
TECTUPOBaHNE MOKHO CPaBHUTD CO CTEHOIA. Koraa KaMEHIIUK CTPOUT CTEHY, OH KJIaJIET
KUPHINY 3a KUPIIMYOM, HaYWHadA CHU3Y U 3aKaHYMBasA Ha CAMOM BEPXY. CHauaja MOKHO
TECTUPOBATb OT/I€JIbHbIE MEJIKNE YaCTH ITPOTrpaMMbl U IIJIaBHO MMEPEXOAUTDb K TECTHUPO-
BaHUIO ITPOTpaMMbl B 11€JIOM. ITo leO6HO, TaK KaK TECTbl HaXOAATCA Ha BUAY U JIETKO
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chOKyCHPOBaThCs Ha OTIPEAETICHHO MpobiieMe, TIOCKOIbKY KasKIbIi TEeCT TPoBepsieT
TOJIBKO OJINH aCIIeKT IIPOrPAMMBIL.

Tak, U3 psiia OTAETBHBIX TECTOB MOKHO C(hOPMHUPOBAThH TECTOBBII HabGOP, KOTOPbIi
GYJIET COCTOSITH CHAYAJIA U3 COBCEM MTPOCTBIX TECTOB, TOCTEIIEHHO AOUET /10 HoJtee CI0K-
HBIX ¥ CO BDEMEHEM CTaHeT TaKM 0OBEMHBIM, YTO CMOJKET TIPOBEPSITH BCE ACTIEKTHI MO-
JlyJisl IPOrpaMMBbl 32 pas.

dukcrypbl (Fixture)

3ayacTyo HEBO3ZMOKHO TIPOTECTUPOBATH KO/ B [TOJTHON M3oisiui. K npumepy, Bali Koj
JOJKeH oOpamarhes K 6ase JaHHBIX, YTOOBI CYUTATh UM cOPOCUTH 3HaUeHM. B aTOM
cJrydae BaM HaJIo JIJIs Hadasia Co3/[aTh TECTOBYIO 6a3y JaHHBIX U HAIIMCATH OTIOJIHUTE b-
HBII KO/, KOTOPBIH OyIeT 3aI0MHAT HYKHBIE TaGJIUIbl 3HAYEHUSAMM, a [OCJIE TeCTa
YAAJIATD UX.

Jlist TakuMX CoiydaeB MPOYHO YKOPEHUIOCH TIOHATHE <urcmypas. OHa onuchiBaeT
cpely, B KOTOPOH IIPOBOAUTCA TecT. B1o6aBoK K COGCTBEHHO TECTOBOM (hase AT MO-
nyau tecrupoBanust setup u teardown. Ha srare setup HajaKuBaeTCsl CBA3b MEXLY
6azaMU JJaHHBIX, 3ATOJHSIOTCS TaOJUIIBI BBOAHBIX JIAHHBIX U YAAJIAIOTCS BHIBOIHBIE
nanHbie u3 Tabauil. [locse npoBeieHrst TecTa ¥ IPOBEPKU PE3yJIbTATOB, TO €CTh Ha ATa-
e teardown, Ha060POT, Pa3PhIBAIOTCS CBA3U MeKAY OazaMU JaHHBIX UJIM JKe YAAJIAIOT-
cg BpeMeHHbIe Januble. V3-3a MojtyJielt setup u teardown oT/ieIbHBIE TECTBI HE 3aBep-
MIAIOTCS /10 KOHIIA, YTO 3a9aCTyI0 M HEBO3SMOYKHO U3-3a BBITIOJHEHMS TIPOTpaMMbl. Eciiu
Balllel IIPorpaMMe Hajlo CHAYAIa COIMHUTHCA C YIAJEHHBIM CEPBEPOM UJIH K€ CUUTATh
6a3y TaHHBIX, TO CTOMT HTO JIEJIATh OJMH Pa3 3a BCe BPEMsI TECTOBOTO 3aITyCKa, a He C 3a-
MYCKOM KasK/IOTO OT/IEJIHOTO TeCTa.

JList ucpaBHOTO MOJLYJIBHOTO TECTUPOBAHUS BAKHBIMU SABJSAIOTCS Ciiefyioniue (ak-
TOPBI.

O CnocoGHOCTH OIIEHUBATD MPOIETAHHYI0 PadOTy. Kax/Iblii TeCT 0JIKEH YMETh OTIpe-
NIEJIUTH, HACKOJIBKO XOPOIIIO OH CIIpaBuiIcs ¢ 3anadeil. Tect, mpeobpasyomuii BBOj-
HbIe JJAHHBIE B BBIBOJIHBIE, KOTOPbIE BIIOCJIEICTBUN ITPOBEPSIET YeJIOBEK, He SIBJISETCS
MO/LYJIbHBIM.

O Hesasucumocts. OT/eTbHBIE TPOTPAMMBI TECTOBOTO HAOOPa MOKHBI GBITH He3a-
BUCHUMBI JIPYT OT ApyTa. XOPOIIo, KOT/[a eCTh BOZMOKHOCTH 3aITyCTUTDH JIIOOOH TeCT
B J1060e BpeMst. ITO HYKHO JIJIsT TOTO, YTOOBI BHI MOTJIN OBICTPO MOJIYYUTH 001IIee
IIpejicTaBjeHye O BO3HUKIIEH Henosajke. Eciu 110 npeaBapuTeIbHbIM YCIOBUAM
TECTOBOI MPOTpaMMe HY KHa 3aMoTHeHHAA 6a3a TaHHBIX, TO OHAa OJKHA (HACKOIb-
KO TTO3BOJISIIOT YCIOBYSI BBITIOTHEHYST) 06 3TOM M03a60TUTHCS caMa. XOPOTIIO, CITH
HeT HeOOXOMMOCTH TPOBOUTD CHAYATA TECT A, TPeoHpa3yIoNuil JaHHbIE B OIIpe-
NIeJIEHHYTO CTPYKTYPY, a mocjie — TecT B, KOTOPbIi 6y/1eT OCHOBBIBATHCS HA ATHX
CTPYKTYypax.

O CootHeceHue ¢ KOmoM. TecThl I0KHBI OBITH CTPYIIITAPOBAHBI B 3aBUCUMOCTH OT KOJIa,
KOTOPBIIl OHU TECTUPYIOT. 3HAUUT, BCE TECTHI ¢ PyHKIMEN readExperiments () 10JLK-
HBI HAXOAUTHCS B (haiijie, KOTOPbIA MOT ObI HOCHTh Ha3BaHHe TestReadExperiments.
JKemaTebHO, 4TOGBI B 9TOM (haiijie He pacIioiaraiiuch APyTHe POrpaMMHbIe MOLYJIH,
1, Ha060POT, Te, KOTOPBIE CBSI3AHbI ¢ readExperiments (), He CTOUT pa3bpackBaTh MO
Pa3HBIM MECTaM.
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O 3aBepuieHHOCTb. Kask/blil TECT 0JKEH ObITh 3aBEPIIEHHBIM, TO €CTh He 3alpallii-
BaTh JJAHHbIE BBOJIA U HE IPOM3BOMUTH BbIBOAHbIE JaHHbIE. EC/IM TeCT BBIIOMHSETCS
HOPMAJIbHO, TO HMYETO MPOUCXOAUTH He J0JKHO. [Ipu cboe TecTa M0/KHO 0TOOpa-
xKaTbcst coobuieHne 06 ommbKe, HaIpUMep, Kak Ipu 06paboTKe MCKIIOYeHnH, —
JlajibHediIne AeificTBUS 3aBUCAT HEOCPEACTBEHHO OT sI3bIKa IPOrPAMMUPOBAHUSL.

O ABTOMAaTU3HPOBAHHOCTD. TeCTBI JIOJKHBI TPOXOAUTH ABTOMATHYECKU. ITO 9KOHOMUT
BPEMsI U CUJIbI U TOMOTAEeT GhICTPO BIABUTH omubKy. Hanpumep, ecau mocse mpo-
ecca OTJIAJIKU M PECTPYKTYPUSAIUY BbI CMOYKETE OBICTPO MPOBECTU PSIJl TECTOB, TO
y Bac 6y/IeT BO3MOKHOCTD YOEAUTHCS, YTO B USMEHEHHBII KOJ[ He 3aKpasach OMMOKA.

O Tecruposanue Ha ommOKax. KpoMe olrcaHHbIX TECTOB, KOTOPBIE IIPOBEPAIOT pabo-
Ty HpOFpaMMbI C HpaBI/IJII)HI)IMI/I JaHHbBIMU, cne[[yeT IINCaTh TECThI, KOTOpI)Ie 6y[[yT
3aj1aBaTh OMUOOYHBIE WJIH TPEIe/IbHbIE 3HAUEHUST, HATIPUMeD Yepes pa3 NaN mm null
BMeCTO uncyIoBbIX 3Hauenuii, CSV 6e3 3ansaTbix, sHaku B Koguposke UTF-8, nenpa-
BUJIBHO O(l)OpMJIeHHbIe BBO/IHbIC TaHHbIC U T. II. XOpOIHO HalliCaHHasA nporpaMMa
HpI/I HeBeprIX BBO/IHDBIX TAHHDBIX MOJIJKHA BbICBECUUMBATH OH_II/I6Ky, a HE BOCHPOI/ISBO-
JUTDH CTpOKy 633])1 JTaHHDbIX HaHOJIOBI/IHy.

O CoxpaHeHHE TECTOBBIX JJaHHbIX. TeCTOBbIE JAHHbBIE OTHOCSTCS K TPOTPAMME U T10-
3TOMY JIOJKHBI OBITH ITPOMUCAHBI BMECTE C KOZOM B CHCTEME YITPABJICHUST BEPCUSIMH.
Ecymi ske mantble KOHOUAECHITMATBHBI UK CJUITKOM GOJIBIITIX Pa3MEPOB, TO, CKOpPee
BCETO, 9TO HEBO3MOKHO. B KauecTBe anbTepHATHBBI MOKHO TOMETUTH cele, Te Ha-
XOJIMJIACH IaHHBIE ¥ KaK OHW HAa3bIBAJIMCD. DBITh MOJKET, BaM TIOBE3€T U Uepe3 Mmapy
JIET OHHU €Tl COXPAHSTCS.

O Bubmoreku TecTpoBanus. /[Jis1 MHOTHX SI3BIKOB CYIIECTBYIOT TECTOBBIE (hPEHMBOPKH,
Harpumep jUnit (Java), NUnit (NET), Test::Unit (Ruby), Mocha (JavaScript) wiu
unittest (Python). OHu c1OCOGCTBYIOT pas/ie/IeHII0 MOYJIEH TECTUPOBAHMS Setup, test-
suite, teardown, a TaksKke OMTUMUSUPYIOT MIPOTIECC BHITIOTHEH NS (DYHKITHN assert ().

IT10 MasieHbKue GpeiMBOPKH, KOTOPBIE UMEIOT OTPAHUYEHHBIH HAOOP PYHKITHIL.
MHoroe Bbl MOTJIU 6bl HAIIMCATH W CAMU, HO GUOIMOTEKH TECTUPOBAHKS SKOHOMSIT
YCUJINS, TaK KaK IIPU UX UCIOJIb30BAHUU He HYKHO IOJATBEPKAATD YK€ U3BECTHBIM
pesyJibTar.

Banunpauuna gaHHbIX

B ¢dunamcoBoit u HayumHoit chepax 0COOEHHO YacTO MPOBOSATCS OMEPAIINHU € OOMBITIM
06BEMOM TAHHBIX, KOTOPbIE TPAHC(HOPMUPYIOTCS 1 PACTIPEIETSIIOTCS 110 6a3aM TaHHbIX
WJIH TIEPEHOCSITCS M3 OJIHOM Gasbl JAHHBIX B JAPYTYIO, CO3MAHHYIO MO APyToii cxeme. ITo-
9TOMY 3a4acTylo Ba)KHa He CTOJIbKO IIPOBepKa KOJ0B, CKOJIBKO IIPOBepKa Ha 1[eJI0CTHOCTD
GOJTBIIIX 0OHEMOB IAHHBIX. Jlaske eCITH BHI UMITOPTHPYETE BCETO OTHY KIUEHTCKYIO 6a3y
nauubix u3 Excel B8 6asbr ganabix CYB/I, To He cMoKeTe BPYUYHYIO TIPOBEPUTD KasKIbII
UMTIOPTUPOBAHHBINA (haiin. B Takmx ciydasix MOTPenrHOCTh BBIYUCIEHUH, TOTHIeCKUe
OIMUOKH B TIPOTIECCe MPeOOPA3OBAHIS JAHHBIX U IPYTHE HETOYHOCTHU TIPEACTABISIOT CO-
60i1 GOJIBIITYIO OMTACHOCTD, TAK KaK He TIPUBOJAT K COOK0 CHCTEMBI U [TO3TOMY MOTYT JI0JI-
T'O OCTaBAThCS HE3aMEUYEHHBIMU U B TO JKe BPeMsI HAHOCUTH OTPOMHBIH Bpel. Cleyrolnne
METOJIbI TIOMOTYT BaM IPeAyTafarh MOA00HbIE CTyUau.
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00630pHas NPOBEPKa BCETO YYACTKA IAHHBIX

Ecnu BBI, HamipuMep, 3HaeTe, YTO HA UMIIOPTUPYEMOM y4YacTKe TaHHBIX 3aMTUCH Pa3/ieis-
I0TCST MESKATY COBOT TTyCTHIME CTPOYKAM, TO B JTIOOOM TEKCTOBOM PEMAKTOPE MOKHO TOJT-
CUYHTATH, CKOJBKO TMYCTHIX CTPOK OBLIO HA ITOM yUIACTKE TAHHBIX. TakiM 06pasoM, TTocie
HMITOPTA BBI CMOJKETE COCUUTATDH, CKOILKO HOBBIX 3aTIMCell OSBIJIOCH B Ballieil a3e mam-
HbIX. ECJTH 9nciia cTPOK He COBIAZIAIOT, CTEYeT UCKATh ONMHOKY. EC/i BoI UMIOpTHpYeTe
KJIMEHTCKYIO 6a3y, TO ¢ MOMOIIBIO JIF0O0# TIPOrpaMMbl 06PAGOTKH 3JIEKTPOHHBIX TabJIHI]
MOJKHO Y3HATB, CKOJTBKO 3AITHCEl COMEPIKUTCST B KAKIOM TUTIE KIMEHTCKUX (as.

ITpu uMIIOpTE HaHHBIX B 6a3y MaHHBIX 15t 00JIerdeHus PabOTh MOKHO UCIIOJIB30BATh
orparmdeHus. /[ 3TOro HY»KHO TTPOITHUCATh BO BCEX crosbiax orpanuderne NOT NULL,
TaKuM 00PA30M, UTO, €CJTH B TIEPEMETIAEMBIX TAHHBIX OY/IET OTCYTCTBOBATD TI0JIE, KOTOPOE
He MOAA/IaeT MO/l OrpaHIYeHue, Tpou3oiaeT c6oil. Eciii BbI 0JHOBPEMEHHO TEPEHOCUTE
JIaHHbIE B HECKOJIBKO TAOJIUII, €CTh CMBIC HCIIO/Ib30BaTh grewnue kuouu (Foreign Key),
9TOGBI TAHHbIE UMITOPTHPOBATUCEH KOPPEKTHO. /1715 Hauasia co3maiite TecToBYIO 6a3y mamH-
HBIX U TIEPEHOCUTE JaHHBIE TYIa, €CJIU BBl HE YBEPEHBI, UTO B ciIydae cOOsI MporpaMMa
CMOXKET BOCCTAHOBUTD MTPOIECC MMITOPTA TAHHBIX.

BHELLHWE KJ1HO4MN

ECnv HaZlo COOTHECTM AaHHbIE M3 Tabnmubl A C AaHHBIMM 13 Tabnuubl B, To Tabnuua B gomk-
Ha BK/KOYATb BHELLHWUE KIKOUM, KOTOpble 6yyT COOTBETCTBOBAThL MEPBUUHBLIM K/lloUaM B Ta-
67mue A. OrpaHnyeHns oT6MpaloT B Tabnuuy B nuLib Te AaHHble, BHELIHUE KIH0UM KOTOPbIX
COOTBETCTBYIOT MEPBUYHBIM.

Bb160pOYHbIiA KOHTPOJIb

Bribupaiite oT/iesibHble yY4ACTKH JAHHBIX U BPYUYHYIO TPOBEPSIITE, HACKOIBKO TPABUJIb-
HO OHU OBbLIM CYMTAHBI WM UIMIOPTHPOBAHBL. CTOUT 3aMETHTD, YTO HTO BECbMa TPY/IO-
€MKHUI1 Tpolece, KOTOPBIi He TapaHTUPYyeT CTOIPOIEHTHYIO TPaBUIbHOCTb.

OG6patHas 06paGoTKa

Hanummre nporpammy, Kotopast 0yaeT sKCIIOPTUPOBATD JaHHbIe 00PaTHO B M3HAYAIb-
HO 3aIaHHBbIIT (DOpMaT, U TAKMM 006Pa3oM IIPOBEPSIITE COOTBETCTBUE UMIIOPTUPOBAHHBIX
JIAHHBIX 9KCITOPTUPOBAHHBIM. K cojkaseHnto, 3TOT MeTO T He Bcer/ia BO3MOKHO MCTIOJIb-
30BaTh, HAIIPUMEP, €CJIH JIJIsI 3AII0JTHEH NS IIPOOEJIOB Bbl UMIIOPTUPYETE U3 HECKOJIBKIX
nctouHnKOB. Co3/1aHue 3KCTIOPTUPYIOTIEN TIPOTPAaMMBbI MOKET 3aHSTh CTOJIBKO JKe Bpe-
MEeHH, CKOJIbKO ¥ HallMCcaHue IIPOrpaMMBbl It 00paTHOTO IIpoLiecca.

IIpoBepka gocToBEepHOCTH

Eciu B Tabuuiie ecth rpada ¢ MpOLEeHTHBIME BeIMYNHAMU, CJIeLyeT 100aBUTh SUEHKY,
B KOTOPOI OYyIyT CyMMUPOBAThCS JaHHble U3 3TOH rpadsl. Eciu cymma OyzeT mpeBbi-
math 100 %, 3HAUUT, rae-To BKpaiach oubKa.

Jlaske ecii mporpaMMbl 00pabOTKH 3JIEKTPOHHBIX TabJIUI] HE TTOJIb3YI0TCS 0C060i
MOTYJISPHOCTBIO Yy Pa3pabOTUYUKOB, OHU SABJISIOTCS XOPOIIMM CIIOCOOOM MTPOBEPKH
nannbix. Hlenakas Ha 0CHOBaHUAX rpad, MOKHO OBICTPO HACTPOUTH (DUABTPHL. TakuMm
006pazoM, GoJIbIIIast YacTh HEHYKHBIX JaHHBIX 0TOOpakarbest He Oyaer. Bor Moxkere
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COPTUPOBATH YYACTKH JAHHBIX 110 rpadam. MoxKHO TakKe UCIO0JIb30BaTh QYHKIIUU
CYMMUPOBaHUs ¥ 06yCIOBJIECHHOE 3aKpaliBaHue sueek (HAPUMEp, eCIM CyMMa
B rpade C Menblie, ueM B ssuelike D10, sueiika Oyzer 3akpalleHa B KPACHBII 1[BET).
ITO TOMOTaeT GBICTPO PA3JAUYUTD TUITBI JAHHBIX U UX 1[€JIOCTHOCTD.

TecTupoBaHMe NPoOU3BOAUTENIbHOCTHU

TectupoBanue MPOU3BOAUTEIBHOCTH, B OTJIINYNE OT MOYJIbHBIX TECTOB, HE BBIIAET CO-
0011IeHU i 0 KOPPEKTHOI U HEKOPPEKTHO# paboTe mporpaMmbl. OHO TIOKA3bIBAET MPO-
JIOJIKUTETTBHOCTD BBIMOJTHEHNsT (DYHKI[UH WU JKe KOJMYeCTBO 00pabOTaHHBIX IAHHBIX
B ceKyH/y. Pe3yibTarh! He SIBJSIIOTCST aGCOTIOTHBIMU BEJTMYMHAMU U JIOJIKHBI AaHAJTU3U-
POBATbHCA € YUETOM TTOKa3aTesel MPOIIIBIX TECTOB.

OnHako He CTOUT CAUIIKOM MHOTO BPeMEHU IPOBOIUTD 32 aHATM30M ITPOU3BO/IN-
TeJBHOCTH, TAaK KaK, CKOpee BCETo, BBl ITUIIIETE TTPOTPAMMY, PACCYUTAHHYIO HA THICSIYN
10JIb30BATEJICH: YeM MEHBbIIIe TT0JIb30BaTeIeH MOTb3yIOTCS IIPOTPAMMOIA, TeM MEHBINIEMY
KOJIMYECTBY Jiiofieii Gy/IeT BaykeH yPOBEHbD TPOU3BOANUTEIBHOCTH. EC/in co BpeMeHeM Bbi
paspaboTaere BEPCHIO TPOrPaMMBI, KOTOPast GYIET MONb30BaThCsT GOJIBIION TOTYIAPHO-
CTDBIO, TO, BEPOSATHO, BAIIl JIOXO/] TO3BOJIUT BaM yIEJIUTh BPeMs ONITUMU3AINH TPUI0Ke-
Hust. Eciu peub uzet o 6ecriatHoil mporpamMMe, TO, BO3MOKHO, HAMIy TCS €/INHOMBIIII-
JIECHHUKH, KOTOPBIE CMOTYT B3ATh 4acTh PabOTHI Ha cebsl.

Vimest 1610 ¢ cephe3HON OMMOKON MPOM3BOAUTELHOCTH, CIEAYET KaK MOJKHO PaHbIIe
HAYMHATH C TECTUPOBAHMS, UTOOBI CICAUTH 32 IMHAMUKOM PaboThl POrpaMMbL. XOPOIITUM
IpUMEPOM MosKeT mocyskuth Mozilla. B 6paysepe Firefox mosroe BpeMst BosHukaa mpo-
6J1eMa, CBsI3aHHAs CO CKOPOCTBIO PaboThl Java-konoB. KoHKypeHTHbIe Opay3epb! MMesn
GoJiee ONITUMU3UPOBAHHBII MO/ CPE/TY BBIMOTHEHUS Java-Koj, u3-3a uero Firefox 1o cpas-
HEHUIO ¢ HUMU CYUTAJICS MeTIEHHBIM Gpay3epoM. UToObI MOTMBHUPOBATH Pa3pabOTUMKOB
U TIOXBACTATHCS CBOUMM YCIIEXaMU BceMy MUpy, pazpaborunku Mozilla cosmnanu caiit
AreWeFastYet.com, T/ie COTTOCTABIISIM CKOPOCTH BBITIOJHEH ST Java-KojioB Opaysepos Moxzilla,
Google Chrom u Apple Safari 1 oTob6paskann nokasaresm CKOPOCTH B BUJIE IMATPAMMBL.

SIBasAsACH paszpaboOTINKOM-OMHOUKOM, BBI BPSIIL JIK MIMEETE BOSMOKHOCTD 3aITyCTUTh
TAKOH IOPOTOCTOSINI MOHUTOPUHT IIPOU3BOAUTENbHOCTH. OTHAKO, TECTUPYS TIPOU3-
BOJIUTEILHOCTH OCHOBHBIX KOMITOHEHTOB IIPOTPAMMBI, BBI CMOJKETE JIETKO U OBICTPO pac-
no3Hath mpobJeMsbl. B yacTHoCTH, 9T0 KacaeTcst MOGUIBHBIX TPUIIOKEHIIH, TAK KaK MPo-
1eccopbl cMapT(hOHOB OTHOCUTENHFHO MEJIJIEHHBIE, 32 CUET Yero MOTpebasoT 6obIie
anekTpoaHepruu. Ecu jke BbI mutiieTe BeG-MpUIIoKeHue, CaeayeT obpanaTh BHUMAHUE
Ha BpeMs OTKJIMKA cepBepa M BpeMsl BBITIOTHEeHUs JavaScript.

CaMblii TPOCTOii CII0CO6 U3MEPEHUST TPOU3BOAUTETBHOCTH 3aKII0YAETCSA B TOM, UTO-
6bI 3aceub BpeMs Hauajia M KOHI[a paboThI OTPeIeIeHHOTO Kojia v KoaoB. Eciu BbI-
4ecTh U3 BPEMEHU OKOHYAaHWs PabOThI BpeMst Hauasia, MOJIyYuTCs BpeMst, KOTOPOe KOM-
MBIOTEP TPATHUT HA BBITIOJIHEHUE OTIpe/iesieHHOTOo Kofa. 1{enecoobpa3Ho BecTH THEBHIK
3amuceil u3MepeHutt, 4To6bl BIOCAEACTBUN MOXKHO OBIIIO AHATIM3UPOBATH PE3YJIbTATHI.
Ecoin nokazarenu GyyT yXyAIIATLCS, CIEAYET BbIICHUTD TIPHYUHY.

Heckoubko GoJiee CJI0KHBIT METOJT TPEACTABIIsIET cO60i TECTUPOBAHUE C TIOMOIIHIO
6ubInoTeK, K IpuMepy joisualom nns Java, timeit nius Python u Benchmark nns Ruby.


Mixxx
Пишущая машинка
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VX Tak:ke Ha3bIBAIOT HHCTPYMEHTaMU IIPOGhUINPOBAHUS WU IIPOCTO ITpodaiiiepamuy,
TaK KaK OHU [103BOJISAIOT aHAJIM3UPOBATh OT/ebHble (hPAarMEeHTBI, a TAKXKe CKOPOCTh
BBI30BA ONpeieIeHHbIX (pyHKIMHA. Eciu BBI TecTHpyeTe PEISIMOHHYIO 6a3y JaHHBIX,
BOCIIOJIb3YHTECh (DyHKIIMEH explain, KOTOPas MOXKET /1aTh Pa3BePHYTYI0 MH(MOPMaIINIO
0 CKOPOCTH BBIITOJTHEHUS 3a1IPOCOB.

Wcrnonb3ys TecTbl TPOU3BOIUTEIBLHOCTH, CIEyeT OCTeperaTbecsl HEKOTOPBIX JIOBY-
mek. Harmpumep, BbI MOTJIH GBI HCIIOJTE30BATh OTIMCAHHYTO paHee (GYHKIUIO 06paboTK I
HAYYHBIX JAHHBIX CJACAYIONUM 00Pa3oM:

function readExperiments(experimentFileName, resultFileName) {
var startTime = time.now();
print ("Start time: "+startTime);
var experimentFile = open (experimentFileName);
var experiments = new Array();
while (experimentFile.canRead()) {
var line = experimentFile.readlLine();
experiments.add (parseExperiment(line));

}

var results = processExperiments (experiments);
var resultFile = open (resultFileName);
resultFile.write (results);

var endTime = time.now();

print ("End time: "+endTime);

print ("Total time: "+ (endTime — startTime));

}

ITOT KO XOTh U 3aaeT BpeMst 00padOTKH JaHHbIX, O[HAKO COAEPIKUT P/l TPYIHOCTEM.

N3meHeHusda xkoaa

B onmncannom paHee KoJie u3aMepeHre BpEMEHU BbITTOJTHEHU A ITPOTPaMMbl OBLIO 3a/laHO
[JII KOHKPETHOTO CiIy4dasd. ITO He ITIOMelIaeT, €CJA Bbl UIIETE HpO6]IeMy IIPOU3BOAUTEJIb-
HOCTH, B€/Ib BaM HYKHBI ITPOCTO JaHHbIE NU3MEPEHU . OHH&KO He caeyer 3&6bIBaTb, 4To
J100bIe U3MEHEHU KOZla MOT'yT ITOBJI€EYD 3a coboil OI_HI/I6KI/I, K TOMY JKe U1 UCITOJIb30Ba-
HHWA IPOTPaMMbI B IIOJTHOIIEHHOM PEXHME KO/l BCE PaBHO IPUAETCA BEPHYTH UCXOIHBIN
BU/T, © UBMEPUTDH NTPON3BOANTEIbHOCTb TAKNUM c110c060M BBI O0JIbLIE HE CMOJKETe.

Boubioii pazépoc pe3yabTaToB JaHHbIX

TectoBblii 3allyCK BbIIIOJIHSAETCS BCETO OJAMH Pas3. OI[HaKO CTOUT ITPOBOJAUTD KasKIbIi TECT
110 HECKOJIbKY Pa3, TaK KaK MHOTI'/la (bOHOBaSI IIporpaMMa MOJKET 3arpysKaTh IIPOLIECCOP, N3-3a
Yero TeCT MOKET BBIIIOJIHATHCA 3HAYUTE/IbHO Me/IJIEHHEE 00bI9HOrO0. XOTb TaKue Iepera/ibl
" CJIy4daroTcCs KpaﬁHe PEAKO, TaKast 6osblIad Ppa3Hulia B IIPpOJAOJIKUTEIbBHOCTU p3.6OTI)I BCe
sKe MOYKeT COMTB C TOJIKY. ITo aToit IpunyrHe He]IeCOO6p3.3HO IIPOBO/IUTD TECTDI 110 HECKOJIb-
Ky pa3 1 UCIIOJIb30BAaTb IIPU 9TOM CpeJlHEE 3HAUYE€HUE PE3YJIbTATOB TECTA, NJIN MeI[I/IaHyi.

! B saBucumocTu ot 3a/la4 TeCTa pe3yJibTaTbl MOTYT KoJebaThesl. MeaHaHa BCerga 6yz[eT OoTO-

6pa>KaTb cpeaHue nmokasaTesin TecTa. Ecin Bam HaZ0 IIPpOaHaJIN3NPOBATDH KOJI66]IIOH_[I/IBC$I 110-
Ka3aTeJiv, CTOUT pAaCCMaTPUBATDH TAKKE MAaKCUMAJIbHbIE U MUHUMaJIbHbIE 3HAYEHU .
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I/I3Mepe}me HEHYKHBIX JTaHHBIX

Ecom Bb u3mMepsieTe BpeMs BoITToTHEHUST (PyHKIIMY, KOTOpas cunTbiBaet 70 1000 Touek
JIAHHBIX C JKECTKOTO J¥CKA, TO IIPOTPAMMa BBICUUTHIBAET CPE/IHEE 3HAUEHME, a 3aTEM
BIIMICHIBAET PE3YJIBTATHI B (DAIJIBI JAHHBIX, TO3TOMY, CKOPEE BCETO, BbI U3MEPSIETE HE
COBCeM TO, 4TO XOoTuTe usMeputh. DaiinoBbie onepanuy YTEHUsT 1 3ATUCH 3aHUMAIOT
CJIATIIKOM OOJIBIIIYTO YaCTh OT BCETO BPeMeHU BhinoJiHeHus pyHKImu. [loaTomy Jiist Ha-
Yajia CTOUT CUYUTATH JJAHHBIE, 3aT€M [IPOBECTH TECTUPOBAHUE, H0KIATHCS PE3YJIbTaTa
U TOJIBKO [TOTOM HAYaTh BBITIOJTHATH (DAJIOBbIE ONIEPAIIHH.

BpeMa BbITNIOJIHEHHU S 3aBHCHUT OT 00beMa 3aIHCH JaHHbIX

HekoTopbie aIropUT™MbI UMEIOT HEM3MEHHOE BPEMsI BBITIOTHEH s BHE 3aBUCUMOCTH OT 00b-
eMa IJaHHbIX, OZHAKO Yy OOJIBIIMHCTBA 9TO BPEMSI YBEIMYNBAETCS B 3aBUCMMOCTH OT 00heMa
3aITMCBHIBAEMBIX JJAHHBIX. JTa 3aBUCHMOCTD BBIPAKAETCS TaK HasbiBaeMbIM «O GOIbIIM».
Ecsiu BaM He T10Be3J10 U Batiei porpamMMe st CYUTHIBAHKS GOMBIINX 00BEMOB IAHHBIX
HY’KHO 9KCIIOHEHITMAIBHO GOJIbIIE BPEMEHH, TO TMOKYTIKa GBICTPOTO MPOIECCopa BPsiL I
pernurt 11pobiemy. BaM IpuzeTcst u3MeHsITh alTOPUTM HJIU JKe JI0BOJIbCTBOBATHCST IIPH 00~
paboTke HeGOIBIIUMU 0ObeMaMi JaHHbIX. YToGb! o1eHnTh pabdoty anroput™a «O 6oJib-
II0E», CTOMT CO3/IaTh TECTOBBIE JAHHbBIE Pa3IMYHBIX pasMepoB. Hampumep:

function testProcessExperiments() {

var experimentFile = open ("testdata/smallsampledata.csv");

var experiments = new Array();

while (experimentFile.canRead()) {
var line = experimentFile.readlLine();
experiments.add (parseExperiment(line));

}

var startTime = time.now();

var results = processExperiments (experiments);

var endTime = time.now();

return endTime — startTime;

}

function testProcess20Experiments() {
var smallSampleTime = new Array();
var largeSampleTime = new Array();
for (var i = 0..20) {
if (random() > 0.5) {
smallSampleTime[i] = testProcessExperiments ("testdata/
smallsampledata.csv");
} else {
largeSampleTime[i] = testProcessExperiments ("testdata/
largesampledata.csv");

}

print "Small experiment median: "+math.median(smallSampleTime);
print "Large experiment median: "+math.median(largeSampleTime);
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OmnucanHbie paHee HpO6JIeMbI MOJKHO pE€HINTD, €CJIN:

O wu3MepsiTh BpeMs BBITTOJTHEeHNST (GYHKIUM processExperiments() B paMKax TecTa.
Dyuknuio readExperiments () Tporath He CTOUT, TaK Kak (hailloBbIe OTIEpaIiy MOTYT
MOBJIUATD Ha PE3yJIbTaThl TECTUPOBAHUS;

O O6pa6aTI)IBaTI) OTAEJIbHO JaHHbIE GOJIBIINX U MAJIEHbKUX Pa3MeEpPOB;

O dYepe3 Kaxk/Ible ECATH Pa3 YePeoBaTh TaHHBIE, YTOOBI He BO3HUKATIO HETIPEIBUIEH-
HBIX KOJIeOaHHIT B CKOPOCTH.

B xauecTBe gonoIHUTEIBHOM MEDPBI TPEIOCTOPOKHOCTU CJIEAYET 3alINChIBATH TaKIKE
Me€Anany.

NMpaBUIbHO TECTUPOBATb

Hukorza e mpoBoguTe TecThl Ha pabo4MX JAaHHBIX, TAK KAK OHU MOTYT U3MEHSIThHC,
a BMeCTe ¢ HUMU U 11eJible Gasbl JaHHBIX. EC/I B X0/1e TECTUPOBaHUSI BbI HCIIOJIb3YETe
TaKWe JIaHHbIe, TO PUCKYeTe TTOJIYIUTh UCKaKeHHBIE Pe3ybTaThl. [IoaTomy cTouT mnpo-
BOJWTB TECTHI HAa HEM3MEHHbIX JaHHbIX. Ec/i Bo BpeMs najbHelinell paspaGoTKu Ipo-
rpaMMbl TToMeHsieTcsl (hOpMaT JaHHbBIX, CIEYET CO3/1aTh HOBbIE TECTOBBIE IAHHbBIE U TIe-
perucaTh TecToBbIe clieHapuu. K coxkajieHuto, IPyrux crocob0B MoKa He CYIIECTBYET.

[pynmupyiite TECTHI IO CBI3aHHBIM MEKILY 000 pyHKIIAM 1 o6bekTam. Ecim mpu
[IPOBEPKE ONPENEeHHOI0 Koa Kakoi-HUOYIb TeCT OOHAPYKHUT OMIKOKY, TO, CKOpee
BCETO0, 3TO IOBJIeYeT 3a cOO0M omMOKY U B IPpYruxX TecTax. B TakoM ciryuae yao0HO, eciu
TEeCThI PasrpaHUYeHbl [0 TPYIIIAM, — 9T0 0OJErYUT IOCAeAYIOMINI aHAIUS.

Crapaiitech IIPOBOAMTH TECTUPOBAHUE Ha PasHbIX 0ObEMAX JAHHBIX U PA3HBIX 3HA-
yenusx. Cienyer recrupoBatb NULL-3Hauenus, 0, —1 u 1, Tak Kax 1pu Takux 3Have-
HUAX 4Yalle 00HapyKUBAIOTCA OMUOKK. TakyKe CTOMT PETYJIAPHO aHATU3UPOBATH IIPO-
Hecc oOHAPYsKEHUsT 1 yeTpaHeHust oinOoK. TOJBKO TaK Bbl CMOKETE Y3HATh, KAK BEIET
cebst IporpaMMa, €CJId YTO-TO UET HENPABUIbHO. JIJIsT 5TOTO MOKHO pa3padaThiBaTh
TECTHI ¢ YCTHIMU CTPOKAMH, yKasaTesIamMu, NaN-3HaueHUAME U IPYTUME HEOOBIYHBIMU
U HeJIeHCTBEHHBIMY 3HAUEHUSIMU.

He Biaaiite B kpaiiHocTu. Bol He 06sI3aHBI TECTHPOBATD, COXPAHSIET Ji Ga3a JaHHBIX
(baiiybl MU BBIBOAUT UX 0OPATHO. ITO BeChbMa CKPYIIYJIE3HO IPOBEPAIOT CO34aTeNN
nporpamMmbl. Takike Bbl MOXKeTe He TeCTUPOBaTh paboTy 6ubanorek u GpedMBOPKOB.
CKOHIEHTpUPYHTECh Ha CBOEM KOJIe, OJJHAKO U 3/eCh He neperubaiite majaky. Meroj,
yTeHust (TeTTep), HaIpUMep TIPUBEIEHHBIN /lajiee, BaM TakKyke MOKHO He TECTUPOBATD:

void setColor (newColor) {
this.color = newColor;

}

Y mporpaMMHUCTOB KPUTEPHUEM KayecTBa CYNTAETCS JTOCTHKEHUE MOJIYJIbHBIMU Te-
cramu 100 % moxpeiTust Koza. B reopun aTo X0poIio, oHAKO HA TPAKTHKE He BCET/A
BBITIOJTHUMO, 0COOEHHO €CJTHU TI0 TPOhECCUH BbI HEe TPOrpaMMICT-paspaboTunk. Eciu Bbi
THIATETHHO TIPOBEPUTE BCE BaXKHbIE (DYHKIIUU CBOEH TTPOTPAMMBI M CTAHETE JIENATh 9TO
PETYIISIPHO, TO yiKe OyIeTe JIydiiie MHOTUX ITPOTPAMMUCTOB,
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#yeroHexBaTaeT: 3aKOHA, 3alIpelalolero M1caTh IpeaylpeskieHue « by by
He KJIacThy mpudTOM MeHbIero pa3mepa, yem 500 myHKTOB.

Kampun laccuz/@kathrinpassig, Twitter, 16 aszycma 20713 z0da

Mest cpeziHie HaBBIKK IPOTPAMMHUPOBAHUS MOKHO T0OUThCsI yenexos. Tort, y Koro ecth
MOJIOTOK ¥ 'BO3/IH, HO KTO He IMEeeT TIOHATHUS, KaK UMH MOJIb30BAThCSI, MOJKET IOCTPOUTh
cebe oM. Bo3aMoskHO, OH OyIeT HEMHOTO TIEPEKOIIEHHBI 1 He CTaHeT TIPETEeH0BaTh Ha
ApXUTEKTYPHBIE HATPAJIbI, OHAKO BBIIOIHSTH CBOM OCHOBHbIE (DyHKIMHI OH cMoskeT. Ha-
HpUMeEP, YKPhIBATh CBOKMX X0351€B OT JIOK/IsA. B CTpOMTEIbCTBE I0MA TaK JKe, KaK U B [IPO-
IPaMMHPOBAHUH, O MHOTOM MOKHO JIOTa/IaThCsl cCaMOMY. UTO-TO MPUXOAUT € OIBITOM,
HaIlpuMep: KOPOTKO OTITHJIEHHBIE IOCKH He TaK-TO MPOCTO TIOAOTHATD MO/ HYKHbIN pas-
Mep, TaK JKe Kak U KOT/Ia-TO CTEPTHIN KO MOKHO HaBCeT/Ia TIOTEPSATh, eCJIN 3apaHee He
103260 TUTHCSI O PE3EPBHON KOIMHU WM CHCTEeMe KOHTPOJISI BEPCHIA.

OnHako OGbIBaeT He TaK-TO MPOCTO OTraAaTh MPABUIBHBII TOPSAOK AeHCTBUIT 1 1O~
CJIeICTBUSA OMMOOK BUIHBI a/ieKo He cpady. CHOBa IpUBeeM MPUMeEp € MOCTPONKOIL
noma. Tot, KTo He 3HaeT, 4TO MO CTaHAAPTY MTPOBOKY TTPOKJIA/BIBAIOT MO/ ITYKATYPKOIi,
GyIeT POKJIAJIIBATD €€ TaK, Kak eMy yA0OHO. JKUIIbIIbl, IPHITEIIIe OC/e HETo, 3aXOTT
MOBECUTh KaPTUHY U MOTALYT FBO3/IEM B IIPOBOZIKY. MOKeT GbITh, CPa3y OHU HUYETO U He
3a110/103PAT, OZIHAKO KOTIa-HUOY /b KabOesib HAUHET JABIMUTLCS U JIOM 3arOPUTCSL.

B 5101 ri1aBe coOpaHbl HECKOJIBKO TIPELY IPENTETbHBIX 3HAKOB, KOTOPBIE TIOMOTYT pac-
Ho3HaTh IpobseMy. J{aske ecim BbI KUBeTe MO feBr30oM «Kakas pasHuiia, u Tak coiizer!»,
BbI OKaxkeTe cebe 1 OyIy LM X03s1eBaM A0Ma OOJIBIILYIO YCIYTY, EC/IH XOTS ObI IIPOOEKUTECH
IJ1a3aMu 110 9TO TiaBe. BaM He Hajlo 3alIOMUHATD BCE TN, HO €CJIN KOTa-HUOY/Ib BbI
GyieTe TOTOBBI 3a0UTh TBO3/Ib B CTEHY, YTO-TO BAC OCTAHOBUT M BbI BCIIOMHKTE, YTO YTO-TO
KOT/Ia-TO YUTa/IN. B TakoM cirydae 9Ta rJiaBa BbIIOJHUT CBOE Ha3HAYEHHE,

GET- n POST-3anpochbli

Oo6sacTb NPUMEHEHHs: BeG-TIPOrPaMMHUPOBaHIE.,
ITocaexacreus neBenenus: Googlebot ynassier Bech KOHTEHT CO CTPAHUIIBL.
Kparkas undopmanus: POST-3ampocs! HCTIOJB3YIOTCS 1JIs TIepelavur TAHHBIX Cep-
Bepy, HAIIPUMeEP, €CJIU MbI 3aKaUMBaeM YTO-HIOYIb Ha CAlT MJIU JKE ITPOCTO OTChLIAEM
3aI0JTHEHHBIH popMmyJisap. TakuM 06paszoM, Ha CepBEPE MOKET MOSBUTHCSI YTO-TO HOBOE
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(HampuMep, 3amuch B 6JI0Te) WIIH JKe U3MEHUTBCS YTO-TO y3Ke CyIecTByIolee (HapH-
Mep, ipoduib rtosrb3oBaresst ). POST-3ampockl MOTYT 3211y CKaThCSI C TOMOIIBIO KHOTTKU
OTnpaBuTb uin JavaScript, HO He TPOCTOM CCHLITKOM.

GET-3ampochl NCIIOIBb3YIOTCS 17151 IOTyY€eHHs TAaHHBIX C CEPBEPA, HATIPUMED, Pe3YJIb-
TaTOB MOUCKOBBIX 3arTpocoB. GET-3ampochl He 0JIKHBI BHI3BIBATH KAKUX-JTHO0 M3MEHE-
HUI HA cepBepe, KPOMe He3HAYUTETBHBIX, — 3alIPOCHI (PIKCUPYIOTCS B JKyPHAJIE CEPBe-
pa. OIHaKO C TIOMOIIIBIO ITHX 3APOCOB MOXKHO YCTPOUTD PasindHbie cHOU Ha cepBepe.
Hamnpumep, BbI TIUIIETE CUCTEMY YIIPaBICHUsI KOHTEHTOM JIJst HOJTBINIOTO MTPABUTEb-
CTBEHHOI'O caiiTa, CChUIKU /IS yaaleHus koToporo paboraior yepes GET-3anpocsr. Ciry-
CTs apy JHeN Ball KpacuBbIi HOBBIH cailT nocemaer Googlebot, 4To6bI OTCKaHUPOBATH
CTPaHWUIIBI J7Is1 TIOMCKOBOTO HHekca Google. CoracHo 3a1aHHO# yCTaHOBKE OH Tiepe-
XOJIUT IO BCEM YKA3aHHBIM CCBIJTKAM U 32 HOUb YIJISIET BECh KOHTEHT'.

GET-3anpocsl He TOJKHBI BEI3BIBATH MpobieM win cboes. Beerma momkHa GbITh
BO3MOJKHOCTb TIPOCTO MEPE3arpy3uTh CTPAHUILY, HEe OJKU/AA KAKUX-TNO0 HETPUATHBIX
CIOPITPH30B.

GET-3a1pochl COXpaHIOTCs B JKypHaJe Opaysepa, a TakKe B BUE JIOr-(aiiios B Kyp-
HaJtie cepBepa. Bbiio 6bI XOPOIII0, ecTh bl B 5KyPHAJIE HE BCTPEYANCH KIMEHTCKHUE IAHHBIC
U HOMepa KpeauTHbIX KapTouek. (BepositHo, Tak ¢pupma Connect 2 Cleanrooms Ltd. us
Kupk6u JIoHCIelI 110/1b3yeTcst JaHHBIME OJIHOTO 13 COABTOPOB 9TOM KHUIHU. [Tpu Kax oM
BBI30BE COXPAHEHHOHU B Opay3epe CTPAHUIIBI 3TON (PUPMBI TIPOUCXOINIIO ABTOMATUYECKOE
odopMIIeHIEe 3aKa3a M ABTOPY MPUXOIUIOCH TTIOTYYaTh OUYePEHY IO TPOMO3KYIO MOCBLIKY
u3 Auraun.)

POST — 210 coobuieHne, KOTOPOe, KaK MOCHLIKA, MOXKET CoJepkKaTh B cebe uTo-
HuOy 1b, HatIpuMep (dailji, KOTOPbIi Haso 3arpy3uTh Ha cailT. GET B JaHHOM ciydae
MOKHO CPaBHUTb C TeJIErpaMMOoii, 31iech Bee nepenaercs uepes URL. Y crapbix 6Gpayse-
POB MOI'YT BOSHUKHYTb IIPOGJIEMBI ¢ UCIIOJIb30BAHUEM CAMIIKOM AauHHOro (o1 2000 3Ha-
kxoB) GET-3ampoca.

PesysbraT otociannoro POST-3ampoca Hesb3s1 3aHECTH B 3aKJIa/KH, B OTJINYUE OT
GET-3anpocos. OHO JIUIIb 9TO ABJISETCA BECKON IPUYMHOM JJIs1 TOrO, YTOObI I0JIb30-
Barbcs orckoM ¢ momortbio GET-3ampocos, a 3akaspiBath mokymnku ¢ momoriisio POST.

Tax xkak URL conepsxkut Bce nannsie GET-3ampoca, Bce mapameTpsl HaxXo/sATCS Ha
BULY y Kaskoro. Jlaske sou 6e3 0coObIX HAKJIOHHOCTEH K XaKePCTBY WHOT/IA UCTIBITHI-
BAIOT WCKYIIEHIE TTOTPOHOBATh 3aMEHUTD TIapaMeTphl 3anmpoca. (XoTst HeJb3sT yTBep-
&K1aTh, uTo 1 POST-3anpocs siBastiorest GezonacHbMu. [IpH UCTOTb30BAHUY TPOCTOTO
Gpay3epHOTO JOMOIHEH ST UJIH jKe KOMaHIHOM CTPOKM MOKHO JIETKO M3MEHUTH TapaMeT-
PBL.) TO ABJISIETCS OHOM U3 TPUYNH HEOOXOAUMOCTH TIATENBHO CIEAUTD 3a Ge3omnac-
HOCTBIO Ha cepBepax. bouibliie nHGOPMaIUK BbI HalijieTe B ryiaBe 29.

B kauectBe yTemeHus: oueHb MHOTO Jiiojieit yacto mytaioT GET-u POST-3anpocsr.

Menee yTemmuTeIbHBIM SIBJISIETCST TO, UYTO MBI KaK MoJib3oBaresn VIHTepHeTa pac-
MIAYMBAEMCS 32 HTU OMIMOKY U B UTOTE TIOJYYAEM JIBA XOJOIUILHUKA BMECTO 3aKa3aH-
HOTO OJTHOTO.

! TloyuyuTeabHble TTOAPOOHOCTH ITOI MCTOPUU MOKHO MpodecTh Ha caiite thedailywtf.com/

articles/the_spider_of doom.aspx (na anrauiickom ssbike). Mcnosbsosarne GET-u POST-
3aIPOCOB GBLJIO JIUIIb OHUM U3 MHOTUX HEOCTOPOKHBIX TIOCTYIIKOB B 9TOH UCTOPUH.
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KoaupoBaHue 3HaKOB

OO6aacTh MPUMEHEHHS: BE3JIE.

IocesicTBUS HEBeIEHUS: BBI MOTIa[eTeCh pa3dpaborunky /Ixxoany CriosabCKu, KOTO-
pbiii Korga-to Hamucasr: «Ecim B 2003 roy Bbi Gyere paboTaTh HPOrPaAMMUCTOM U S TI0H-
Malo Bac Ha TOM, YTO BbI He Gy/ieTe 3HATH 6a30BBIX BElIe Mpo 3HAKH, HaOOPHI 3HAKOB
U CIMBOJIOB, KOZMPOBKY 3HaKOB 1 KOHIKO, TO B KauecTBe HaKa3aHUs, KISTHYCh, 5 3a-
CTAaBJIIO BaC IIIECTh MECSIIEB YNCTUTH JIYK Ha TIOABOIHOM JIozike». KpoMe ToTO, Balmm Tek-
CTBI MOTYT BBITJISIZIETh CTPAHHO WJTH HE OTOGPAsKATHCSI BOBCE Y TIOJIb30BaTE e U3 APYTHX
CTPaH, UCIOIB3YIONINX APYTHE TUTIBI MPUQTA WU HACTPOUKH Gpaysepa.

Kpartkas undopmanus: <1rpocto Tekctay He cyliecTByeT. Kaxaplil TekcT Hanucan
B OTIPE/IENIEHHOI cucTeMe KOJMPOBaHus 3HaKoB (mo-anriuiicku — character encoding,
usm 1pocto Encoding).

Koxuposauue — mpoiiecc mpeobpa3oBaHist 3HAKOB U CHUMBOJIOB B YKCJIA, IO HCTOPH-
YeCKVM TIPUYMHAM 3TH YUCJIA PA3INYAIOTCS B 3aBUCHMOCTHU OT CHCTEMBI KOIUPOBAHILS.
Hanpuwmep, ASCII otHOCUTCS K TeM BpeMeHaM, KOT/la B aHTJIOSI3bIYHBIX CTPAHAX BCE
nymaiu: «Hy, 7 6ut, mosxkainyit, 6yaer goctaroutnos. [loatomy mpu Habope Tekcra Ha
OT/IEJIBHBIX SI3BIKAX (HEMEI[KOM, TI0JLCKOM 1 TeM 60JIee KUTAHCKOM ) HEKOTOPbIE CUMBO-
JIBL MOTYT He 0ToOpaskaTbes. [Tozske OBLTO MPUAYMAHO MHOKECTBO JAOTIOJHUTETbHBIX
cucreM KoanpoBaHus, Takux Kak [SO-8859-1 (i1t HEKOTOPBIX BOCTOYHOEBPOIIEHCKUX
a3bikoB) mian Windows-1252.

Opmmako mpobJieMa cepbesHee, ueM KaKeTCs Ha MepBblil B3ruisit. Harr Mup Bee BpeMst
MEHSIETCsI, ¥ TPUXOAUTCS TIOAICTPANBATHCS 1TO]] HOBBIE YCJIOBYS, K TOMY JKe KOIUPOBKA
3HAKOB OTHIOZIb HE CAMOE JIETKOE 3aHSITHE.

Ha ceropusiiauii 1eHs yHUGUIIMPOBAHYE BCEX 3HAKOBBIX CUCTEM BaskKHEe SKOHOMUU
namaTH. [loaToMy mocieiHUM TAIIOM PAa3BUTHS CUCTEM KOIUPOBAHI MOKHO HA3BATh
FOnukoz. TIpr BO3MOKHOCTH XOTsT ObI TPOGEKUTECH 10 cTaThe B « BUKumeauus», mocss-
menHoi IOHUKOY, YTOOBI MOHATH, KAKUX Pa3Maxa U CIOKHOCTU HTa CHCTEMA.

Bo MHOTHX s13bIKaX IIPOrPAaMMUPOBAHNS Ha3BaHU (PYHKIIUI 1 IEPEMEHHBIX B KOJIe
JIOJIKHBI HAUMHATHCS TOJIBKO ¢ GYKB UM HEKOTOPBIX CUMBOJIOB, TAKUX KaK «_», HO HE
¢ unces win Apyrux sHakos. IOuukon, Tak e kak u ASCII, pasinyaer 6yKBbl, LudPbI
U 3HAKH, HO €I GYKBBI 3 PA3HBIX 3HAKOBBIX CHCTEM, 3TO MOJKET 3aTPYAHUTH PACIIO3-
HaHUe. Bo MHOTHX sI3BIKaX MPOrPaMMUIPOBAHUS BBl MOXKETE HA3BaTh IIEPEMEHHYIO A,
Tak Kak 9To 6YKBa rpedeckoro aadaBuTa, HO He MOJKETE JIaTh epeMeHHOiT HasBaHue ©
Tak Kak 9To yxke cuMBoJ. OIHAKO BCe PABHO JIyUIlie UCIIOIb30BATh JTATHHCKIE OYKBBI,
9TOGBI He COUBATH C TOJKY TIPOTPAMMUCTA, YMTAIONIETr0 Ko, KOHMKO JIydIie TPUMEHSTH
LTSI HATIVICAHUST TEKCTA,  He [T KOZIOB.

He caenyer ucnonssosars cucremy ASCII. ITpu nipumeHeHun GUGIMOTEK IPOTPaM-
MUPOBaHS HHOT/IA MOKHO BBIGHPATH KOJUPOBKY, KOTOPYIO O6YET UCTOTb30BaTh (hyHK-
1us. Bol He ommbGerecs, ecau Boibepere UTF-8, naxke eciu mokJsiich cebe Beeraa wmc-
nosnbzoBaTh ASCII. Co BpeMeHeM 06g43aTeNbHO IIOSBUTCS KaKOU-HUOYIb YeIOBEK
¢ norunoM Swigtobor Jabtonski. Tora Bel 1 mo6marogapuTe cebs 3a KOTIa-To IPABUIBHO
C/IEJTAHHBIN BBIOOD.

B rauecTBe yTelmeHus: KOMPOBaHUe 3HAKOB — OJ[HAa U3 HEMHOTUX OOJIacTeil mpo-
rpaMMUPOBAHUS, B KOTOPOI IPOTPAMMICTBI HE U3 aHTJIOTOBOPSIIUX CTPAH OKa3bIBAIOT-
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c4 B Goulee BbII/IrprHIHOﬁ CUTYyallun. OHM OTHOCATCS K TUM BOIIpOCaM el1ie 6oJiee He-
6pe>1<H0. Crour 3aMETUTD, YTO npo6J1eMa IIOCTEIIEHHO NCYE3a€T, TaK KaK ITOABJIAETCA BCE
6oJblIe IIporpaMM C UCITOJIb30OBaAaHUEM IOHI/IKOLIa 110 YMOJIYaHHUIO.

YKa3aHMe BpeMeHM U AaTbl

O6aacTh NPUMEHEHHS: B OCHOBHOM VHTepHeT.

ITocneacTBUs HEBEAEHH: NHANIICKIX II0Jb30BaTe el Ballero caiira Gyaer BoiOpa-
CBIBATD CPa3sy JKe MOCJIe BXO/a, TAK KaK CEAHCHI Oy/IyT 3aKaHUMBATHCSI N3-3a HeJEHCTBU-
TEJBHOCTH.

Kparkas undopmanus: Xotb BpeMsi U JTUHEHHO, OHAKO e3KeTHEBHO UCIIOIb3yeMOe
HaMU yKa3aHUe BpeMEeHHU TAKOBBIM He sBJisieTcs. V3-3a HATMYKs TaK HAa3bIBAEMBIX Ce-
KYH/I KOOP/JIMHAIIMY U IEPEXO/IOB HA 3UMHEE U JIETHEE BPEMsI OHO CIIOCOOHO JIeJIaTh CKay-
Ku B Oyyiiee unu gaxe npoiioe. Takum 06pasoM, Bbl He MOKeTe ObITh YBEPEHBI B TOM,
YTO KaskJiash MUHYTa cocTaBJsieT 60 ceKyH/I, MHOTIa uX MoxkeT ObITh 1 61. B Mecsiie He
Bcerga GeiBaer 30 aueli, a B roxy — 365.

B onnom nHe He Beerjia oJIMHAKOBOE KOJTMYECTBO 4acoB. Hampumep, rnipu nepexoze
C JIeTHero BpeMeHu Ha 3uMHee 4yac B ipoMeskyTke Mexay 2:00 u 3:00 npoxoaut nsa-
KBl — TI0 JIETHEMY |, TIOCJIE TIEPeX0/1a, 110 3uMHeMy BpeMen#. [Iepssiii yac (¢ 2:00 1o 3:00
110 CpeIHEEBPOIEIICKOMY JIeTHEMY BpeMeHt ) opHuIMaIbHo 06o3Hadaercss 2A, a Bropoi
yac (c 2:00 no 3:00 o cpenneeBponeiickomy Bpemenn) — 2B.

Bpemsi B koMmIibioTepe elife 60jiee HETOYHO. BOJIBITUHCTBO KOMIIBIOTEPOB UMEET
BCTPOEHHBIE KBapIleBble YacChl, KOTOPbIE TIEPUONYECKU CBEPSIIOT BPEMS C CEPBEPOM
eINHOTO BpeMeHU. BcTpoeHHbie 4achl I0BOJIbHO HETOUHBIE, T03TOMY 3aMETHO OTCTAIOT
OT eIMHOTO BPEMEHH /10 TOTO MOMEHTA, [T0Ka He COeMHATCS ¢ cepBepoM. Eciiu BbI uc-
MOJIb3yeTe CUCTEMHOE BPEM /Il CHHXPOHU3AIUY UJIH JIJIsl TOYHOH paboThl Batieil
[IPOrpaMMBbl, YTOUHUTE, UCIIOJAb3YeT JIM [IpOoTrpamMMa JIMHeiiHoe BpeMs, TO eCTb TO, KO-
TOPOE He HAJIO CBEPATH U cOPaChIBATD.

HexoTopbie miporieccopsl, B 0COGEHHOCTH B cMapT(hOHAX, HE UMEIOT TIPEABAPUTENBHO
HACTPOEHHOTO COEZIMHEHNUS C CEPBEPOM €JIMHOTO BPEMEHH, U3-32 Yero BpeMsi Ha CMapT-
(bone mMozxeT He coBIAZATh HA HECKOJIBKO CEKYHJI MJIU JIaKe MUHYT C YCTAHOBJICHHBIM
BpemeneM. Eciu BbI uinere Be6-npuioskenus s back-end-cepsepa, To 6yabTe TOTOBBI
K TOMY, UTO BpeMs1 Ha cMapTdoHe 1 BpeMsi cepBepa MOTYT He coBIIaziaTh. Eciim BaM Ko-
ra-HUOYIb TPUAETCS TUCATh MOOUIILHBIE IPUTIOKEHUS, TIOMHITE O TOM, YTO 4aCOBOi
HOSIC MOKET B JI0O0IT MOMEHT ITOMEHSITHCSI, HATIPUMED, ECJIH [I0JIb30BATEIb 3aIIIe] B [TPU-
snoxenue us [lekuna.

XOoTb ceifyac 1 CyniecTByeT CTaHAApT PeryJupoBaHus BpeMeHu Bo BceM Mupe — Bcee-
mupHoe koopautuposarnoe spems (UTC), oxHako, paboTast ¢ BpeMeHeM U JaTOoM, cJie-
IIyeT B IIEPBYIO OYepe/ib 00palaTh BHUMaHIE HA YaCOBBIE MOSICA.

Ecau Bame npusoxenue ¢pukcupyer BpeMs 110JIb30BATENbCKON aKTUBHOCTH WJIU
IPYTUX ONePalnii, TO ero MoKHo 1peodpasosats B UTC. ITo JIerko caearh, ey Bala
nporpamma paboraet uckiountesabHo ¢ UTC-opmarom u eciin BHEITHIE BpEMEHHBIE
noKasaTeJ i KonpepTupylores u coxpansaiorcsa 8 UTC. IIpu otobpaxennn Bpemenn 00s-
3aTeJIbHO yKa3bIBaliTe 4acoBOM MosC.
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Timestamp (0C/I0BHO — OTMETKA BPEMEHU ) — MOMEHT, KOT/Ia TPOU30IILIO OTIpe-
nesenHoe cobbiTrie. CaMast 4acTo MCIOIb3yeMas CHCTeMa OTMETKY BpeMern — Unix-
Timestamp. Ona Benet orcuet ¢ 01.01.1970. Cosnaresnu Ha3BaIM ATOT JIeHb, KOTOPbIT
npubIU3UTENHHO COBMANAET C BOSHUKHOBEHUEM CHCTEMBI, HAYAIOM HOBOH 3TIOXU.
Mesxy TeM B Ka)KJ0ii ONEPAIIMOHHON CHCTEME CYIIECTBYIOT TaKKe CUCTEMHBIE YaCHl,
KOTOPBIE ABJAIOTCS 60JIee TOUHBIMUA U BBICYUTHIBAIOT BPEMSI JI0 MUJLIUCEKYH][ C Ha-
yasa 1970 roga. OGbIKHOBEHHA CEKYH/IHAsI BpeMEeHHAas OTMETKa [IPeACTaBIseT coO0i
JeCSITHYHOE YMCJI0, MUJTUCEKYHIHASI OTMETKA — TPUHAAIATH3HAUYHOE. ECJn BB moury-
gaete rpyObie OMMOKY B YKA3aHUY KaJIECHIAPHOTO YHCIa U BPEMEHH, TO, BO3MOXKHO,
HETPABUJIBHO KOHBEPTUPOBAJIYU 3HAYEHUST CEKYH/THOM MJIN MUJITTICEKYH/THON BpEMeH-
HOU OTMETKH B f1aTy. Vi ske BbI kKoHBepTUpyeTe BpeMenubie oTMeTkn B UTC 110 mecT-
HOMY BPEMEHH, M3-3a Y€TO BPEMsI U YUCJIO MOTYT OTOOPaKAThCSA HETPABUIBHO.

CyriecTByeT 0BOJBHO MHOTO (pOpPMATOB 3aI¥CH KaleHJapHbIX naT. Beerna co-
XpaHsiiTe YIcia U BpeMs B OIHOM GopMaTe ¥ 110 BO3MOKHOCTHU UCIIOJIb3YUTE KOIH-
poBky ISO-8601 (rox, mecsr, neup B popmate [TTT-MM-/I/] u Bpems ¢ ykazanuem
yacoBoro 1nosca). B orauune ot cucremsl Unix-Timestamp atot ¢popmar Oyzer 1o-
HSTEH KaXI0MY.

B kauecTBe yTelmenus: ceiiuac B Kak10i 061acTH TPOrPaMMUPOBAHUST CYIIIECTBYIOT
PasJIMYHBIE TPOTPAMMBI JIJIsT KOHBepTaIuu MecTHOTO BpeMenu B opmat UTC u Haobo-
pot. Ecii noBeseT, HaiizieTe U TaKyio, KOTOPasi CMOKET KOHBEPTHPOBATH YHCJIa U3 TPH-
FOPUAHCKOTO KaJIeHAAPS B I0JMAHCKUI U 06PaTHO.

CoxpaHeHue aecaTU4YHbIX apob6en
B BUAe CTPOKOBbIX, LIe/I0UNCI/IEHHbIX
N AECATUYHbIX NEepPEeMEeHHbIX

Oo6sacTb IPUMEHEHHUS: UCTIOIB3YETCSI PEIKO, OJTHAKO BE3JIE.

ITocneacTBus HeBeIEHUS: MICTIOIb3Y I HEKOPPEKTHBIE YUCJIA, B XYIIIIEM CIydae MOK-
HO HaKUTH TIPOOJIEMBI ¢ (PUHAHCOBBIM OT/AEIOM.

Kpartkas ungopmanmsi: KOMIIbIOTEP COXPAHSIET YKCTa B ONHAPHOW CHCTEME, JIFO/IH
CUMTAIOT B lecaTnYHOM. Tak kak uyncyo 10 He nmoanasaeT 1o ABOUYHBIN TOPSIIOK, TO OHO
He MOKeT ObITb COXpaHEHO B 61/1HapH01>’1 crcTeMe, U TaKUX 9rces MHOTO. Tak, Harmpumep,
yicsio 0,1 coxpansiercss B GOIBbITMHCTBE S3bIKOB IIporpammuposaius Kak 0,09999... a npu
oToGpakeHnn CHOBa OKPyTJIsteTcst 110 0,1.

Jaxe ect 6bI KOMITBIOTEPHI PAGOTAIN B JIECSITUYHOM CUCTEME, OHU BCE PABHO HE CO-
XpaHgaamn 6]31 BC€ UMcCJjia B IIEPpBOHAYAJIbHOM BH/IE. HepeMeHHbIe 1I€JI0TO TUIla UMEIOT OTrpa-
HUYEHHBIN TUATTa30H 3HAUCHUI U He MOTYT UMETh ITU(pPY TIOCIE 3aTSITOM, OJTHAKO UX MOK-
HO 0TOOPA3UTh TOYHO, He puberast K OKpyriieHu 0. UTo e KacaeTcst YicelI ¢ TUIaBaoIeit
3aIATOM, TO TYT IUATTa30H 3HAYEHU I TOPA3/I0 MIMPE 32 CUeT HATNIUS (P TIocie 3aTITOH,
B JIAHHOM cJiyuyae 6e3 OKPYTJIeHHsT 0TOGPAsUTh He TIOMyInTcst. ECIIM UCTOb30BaTh mepe-
MECHHBIE C HJIaBaIOH_IeIL/,I 3amaTon TIPU BbIYHUCJICHUAX, TO HETOYHOCTH 6y[[yT CyMMUPOBATh-
cst. B oboux cirydastx BBIGOP THTIA TIEPEMEHHON 3aBUCUT OT CBOOOTHOM OTIepaTUBHOI T1a-
MSTH, KOTOPOH BBI pacriojiaraere.
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[ToCKOJMBKY MBI PEIKO OMEPUPYEM JECATUIHBIMU APOOAMU ¢ GOTBITUM KOJTHYE-
CTBOM 3HAKOB TIOCJIE 3alATOMN, OKPYTJIEHUE He KaxKeTcst HaM GOJIbINoil mpobieMoii 110
[OSIBJICHUSI CYMMUPYIOIUXCS MOTPEIIHOCTeH. Y IMBUTEIbHO, HO HETOYHAd Iepeaya
YHCEJI MOJKET CO3/IaTh TIPOBIEMY TIPH UCTIOIb30BAHUHT CTAHAAPTHOTO [UAIA30HA YHCET.

[TprmMep, KOTOPBIIT HATIISIHO IEMOHCTPUPYET TPOOIEMbI, BOSHUKAIOIIHE TIPH MTPE0D-
Pa3s0BaHUMU ECSTUYHBIX YHCEN B GUHAPHBIC:

double a = 0,7;
double b = 0,9;
double x = a + 0,1;
double y = b - 0,1;
if (x ==y) {

/* 3To cpaBHeHuWe He cpaboTaeT B 6O/NbWMHCTBE MNOMNYNAPHbIX A3bIKOB */

}

Cy1iecTBYOT pasinutbie OHOINOTEKH, KOTOPbIe MOTYT 00pabaThiBaTh JeCATHYHbIE
JIPOGH € CaMBbIM Pa3HBIM JINATIA30HOM 3HAYeHWIA. B HEKOTOPBIX SI3BIKAX CYIIECTBYIOT TAKHE
THUIIBI IaHHBIX, KaK Decimal 1 bignum, ciennaabHO IJIS YUCes TaKUX TUIOB. Ecyim Bl
paboTaete ¢ JJeHEKHBIMU CYMMaMH FJIH BaM HY’KHA TIPEIETbHASI TOUHOCTD 3HAUEHU T 10
JPYTUM TIPUYUHAM, PEKOMEHIYeM O3HAKOMUTLCS € 9TUME OHOTHOTEKAMHL,

Ecan ke y Bac ecTh BO3BMOKHOCTH MTOJHOCTHIO TEPEKTIOIUTHCS HA 1IEJIbIE YHUCTIA, TO
TaKUM 00pPa30M BbI MOKeTe n30eKaTh OMMCAaHHBIX pobiiem. Hampumep, mpu BeleHUN
00bIYHOIT GyxranTepun 6e3 yuera MPOLEHTOB BATIOTHBIE CYMMBI, KAK ITPABILIO, 0JIIAPOB
nJn €BpO OTPpaHUYEHBI IBYMA 3HAKaMU I10CJIE 3aIISITOM. A 9TO 3HAYUT, YTO BbI MOJKETE
COXPaHATH JeCATHYHbIE JPOOU KaK LieJIble YMCia, IPocTo yMHoxkad Ha 100 u orobpaskas
CYMMY B IIeHTaXx, a He B €BPO.

Tax:ke OyIbTE OCTOPOKHBI, SKCIIOPTUPYST IAHHBIE WJIU UMIOPTUPYS U3 IPYTHX UC-
TOYHUKOB, TAK KaK B HEKOTOPBIX CTPAHAX UCIIOIB3YIOTCS PA3Hble 3HAKU JIJIST PA3/IEIEHUST
IPOGHOI 1 Tiesioit yacreit uncsa. Hanpumep, B EBporie mpumensiior sarsityio, a B CIITA —
TOYKY. B IporpaMMUpOBaHIK UCIIOIB3YETCS aMEPUKAHCKAsI CHCTEMA, B OyXTaITepU —
B OCHOBHOM eBporielickasi. [IporpaMMbr i7ist pabOThI ¢ 3JIEKTPOHHBIMU TabIMIIAMK TIPH
akcriopte B CSV (cM. rimaBy 24) Takske HCIOIB3YIOT eBPOTeiicKuii (hopMart.

Tort, KoMy 0BeIOCH MOpaboTaTh B TPAHCHAI[MOHATIBHOM KOPIIOPAIUH, BEPOSITHO,
He Pa3 4yBCTBOBAJ Ha cebe 9Ty PasHUILy, IbITasCh UMIIOPTUPOBATD JaHHbIE APYTOro
dbopmara.

C Bo3HukHOBeHUeM BceMupHOIi mayTuHbBI 3aMETHO BO3POCJIA POJIb TEKCTOBBIX (hOP-
maroB (XML, JSON, SOAP), B koTopbIx 3Ta pobiiemMa IPosIBJIseTCs elte OoJiee sIBHO,
YeM B paHee UCHOJIb3yeMbIX OMHApHBIX (hopMatax. [1o 310l IpUUKHE, €CJi Bl OOMEHM-
BaeTECh JaHHBIMU MEXKAY Pa3JMYHbIMU CUCTEMaMU UJIN YMNCJIOBBIMU (I)OpMaTaMI/I, OTKa3
OT UCTIOJIb30BAHMSI YUCET C TIABAIOIIEH 3aTISITOM OBLIT GBI BADUAHTOM PELIEHST IIPOOIEMBIL.
B Takom ciryuae BbI MOJKETE TIEPEHOCHTB IIEJI0€ YHCJIO U OT/EIbHO 3HAMeHaTe b, Ecii 910
HE BBIXOJI, TO UCIIOJIb3YITe aMEPUKAHCKYIO CUCTEMY M OY/IbT€ TOTOBBI K 3alIUCU YHCEJT
B 9KCIIOHEHI[MAJIbHOII crcTeMe B boJiee cioxkuoM dopmare (2e-4 smecro 0,0002). K cua-
CTBIO, C YUCJIAME TaKOTO TUIa Ge3 Tpya crpaButcst GyHKIMs parseFloat(), KoTopast
CYIIIECTBYET BO BCEX S3BIKAX MPOTPAMMUPOBAHYIS.

B kauecrBe yTenmeHus: pa3pabOTIUKK SI3bIKOB CAMU YACTEHBKO MYTAIOTCS B 9TOM
obaactu. B 2011 roxy B Java u PHP Bcuiblia omubka B COXpaHEHUH AeCITUYHBIX
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apobeii, 13-3a KOTOPOIi pousouin c6ou BO MHOIMX BeO-TIPUIIOKeHUAX. BoJbiie 06
TOM MOXKHO IIPOYeCThb B cTaTbe Www.theregister.co.uk/2011/01/04/weird_php_dos_vuln/
(Ha aHTJIIUIICKOM SI3BIKE).

MNepenaya nepeMeHHbIX B BUAE 3Ha4YeHni
W1 CCbUJTKM

Oo6aacTh NPUMEHEHHS: Be3JIe.

IlocieAcTBUS HEBEEHUS: Ty TAHUIIA TIPU PAbOTE C IPOTPAMMOIA.

Kparkas undopmanmsi: nepeMeHHasi U BEJUYUHA He SIBJISIOTCS OJIHUM U TEM JKe.
IToBTOpsiiTe 5TO cebe KaK MOKHO Yallle U IBITARTECh OCMBICAUTD. IIpenioxenye 3Byaur
TAUHCTBEHHO IMOHAYaMy U PyHIaMEHTaIbHO TIOTOM.

Hampuwmep:

varl = 5;

var2 = varl;

VHTYNTUBHO BCe MOTYT IPE/IIOJNIOKUTD, YTO Var2 paBHsSIETCs 5, TaK Kak varl = 5.
OnHako 370 He Tak:

function confuse (local_var) {
local_var = 7;

}

varl = 5;
confuse (varl);

31eck 3amava ycaoxusercs. Kakoit Benuaunsl Tenepb varl, 5 uam 77

B 6osbInHCTBE A3BIKOB varl Gy/ieT UMeTh 3HaYeHKe 5, TaK Kak repeMeHHas local_
var sIBJISIETCS JIOKAJTbHOM TIepeMeHHol (cM. Ti1aBy 26). 3HavyeHue varl, HO He caMa Tepe-
MeHHast varl Ipy Bbi30Be (DYHKIMK KOTIMpyeTcst B local_var. Takum o6pasom, Hajiese-
Hue local_var 3HaueHHeM 7 HUKAK He OTPA3UTCs Ha 3HAYEHUU varl:

function confuse ($local_var) {
local_var->firstName = "Bernadette";

}
Termepb YHKIMST BRI3BIBAETCS CIAEAYIONTIM 00pa3oM:

varl = new User {
firstName => "Bernd",
lastName => "Lauert"

confuse (varl);

Kaxkoe ke nms IoJIy4YnJia IiepeMeHHast va r1? I/IHTepeCHO, YTO B OOJIBIIMHCTBE A3bIKOB
IIEpEMEHHYIO Ha3bIBAlOT Bernadette. B oTsinuue ot IIPOCTBIX ITEPEMEHHDBIX, HAIIpUMEDP
II€JIbIX, IIPU BbI3OBE€ KOTOPBIX (1)yHKI_[I/II/I nepeaeTcs JIMIIb CaMO 3Ha4Y€HNE COCTaBHbIX
IEpEMEHHBIX, TaAKNX KaK CTPYKTYPbI, MAaCCUBBHI, O6’beKTbI, a TaKyKe YaCTUYHO CTPOKOBbBIE
IepeMeHHbIE, B Hel COZIEPIKUTCA CChLJIKA Ha JIOKAJIbHYIO IEPEMEHHYTO. 910 00DBACHACT-
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cd TeM, YTO varl gBJiseTcd He CaMUM MacCUBOM, a JIMIIb yKa3aTeseM Ha Hero. Takum
o6pa3oM JIoKanbHast iepeMetHast local_var Kak Obl BHEAPSIETCS B TIEPEMEHHYIO varl
Y CTAaHOBUTCS OHUM IiesibiM. [ToaTomy 11pu usmenenuu local_var uaMeHsieTcs 1 varil.

[TprurHa 5TUX Pa3JIUUMii BeChMa IIparMaTHyHa — €CJIM MMEETCsT MAacCHB GoJiee ueM
€ MUJIJTMOHOM JIJAHHBIX U B HEM JIaeTCS CChLIKA Ha (DYHKIINIO, TO B (DYHKIIMIO TIepe/iaeTcs
JIMIIb Tiapa 6aiiTOB, KOTOPBIE 3aHMMAET aJIPEC CCHIIKU Ha COEPKUMOe MaccuBa. Eciu
GbI MACCHUB TIEPE/IaBAICS Yepes 3HaYeHeE, TO BCE TAHHBIE TPUXOAUIOCH ObI TEpeMeIaTh,
a Iput GOJIBIIIOM KOJMYECTBE TAHHBIX 3TO OBLIO GbI HeoucyeMo MeieHHo. [TpocToie ske
THITBI JAHHBIX YaCTO TIEPEJAIOTCS B KAUueCTBE OOBIYHBIX 3HAYCHMI, TAK KaK OHU HE 3a-
HUMAIOT MHOTO MecTa. Bbito 661 He 04eHb yI06HO MepeiaBaTh UX B BUJIE CCBLIOK.

ToBopst B 0611EM, PA3THYIE MEK/LY TIPOCTHIMU U CJIOKHBIMU THTTAMU JIAHHBIX SIBJISIET-
CsI 11eJIecO00Pa3HBIM TAKKe MOTOMY, UTO, TOBOPSI O YKCJIAX, MBI HE IlyMaeM O HeU3MeHsI-
eMBIX KOHCTaHTaX. Yucsio 5 ist Hac HenaMeHHO. [10aToMy, eciiu st IPUCBOIO TIEPEMEHHON
€O 3HAYEHHEM 5 3HAUYEHUE 3, TO 51 3aX0UY MOMEHSITh HE CAMY CYIIHOCTD 5, & TIPOCTO 3HaYe-
HUe nepeMeHHo. Ecn yyacTok JaHHBIX HAXOJUTCS B MacCHBe, HY>KHO BCer/ia UMeThb
BO3MOKHOCTb MU3MEHSATh HEKOTOPbIE JJaHHBIe (HAIIpUMep, UMs WK (haMUJIHIO).

Cy1iecTByIOT SI3bIKU € YeTKUM pa3rpaHUYeHUeM TUIOB JAaHHBIX, KOTOPbIE MOKHO
nepeIaBaTh ¢ TIOMOIIBIO CCHIJIKK U € TIOMOTITbIO 3HAUEHUH. A CyIIecTBYIOT U GoJiee ruGKue
B 9TOM OTHOIIIEHUU A3bIKU, HalpuMep, B C++ nepeMeHHON IPUCBANBAETCS CCHLIIKA, KO-
Topas nepezaercs B GyHKIUIO:

void square(int x, int& result) {
result = x * x;

}
ATy HYHKITHIO MOKHO BBI3BATH CIEAYIONMM 00pa3oM:

int result = 0;
square (5, result);

Jlaske ecii y (YHKIIMK HET BBIBOAHBIX 3HAUEHHUIL, y result IPH 3alycKe B JIOOOM
cily4ae 3HaueHHe 25, OCKOJIbKY & YKa3bIBA€T HE IPUCBAUBATH (DYHKIINU 3HAYEHIE TTepe-
MEHHOH result, a IIPOCTO CChLIATHCS HA ITY [I€PEMEHHYIO.

7 VOID
KnioyeBoe cioBo void yKasblBaeT Ha TO, YTO MEPEMEHHOMN He MOXET BbITb MPUCBOEHO 3Haye-
Hue result = square (5).

CylIecTBYIOT SI3bIKH, B KOTOPBIX Y€TKO 0003HAUEHO, KAKIE IIepeMeHHbIE MOKHO BIIH-
CBIBaTh B QYHKITNH, TOMEYAsi UX, K TPUMEPY, Kak IN OUT. TaKuM sI3bIKOM SIBJISIETCS SI3bIK
6a3 gauabix CYB/I, KoTOpPbIil HCIIOAB3YeTCst KaK BCTPOeHHbIN s3bik 1uist Oracle Forms
U TI09TOMY UTPAeT BayKHYIO POJIb B GOJIBIINX KOPIOpAMIX. BybTe OCTOPOKHBI IIPU
M3MEHEHUH CChLIOK MJIU COOTBETCTBEHHO IN OUT-TiepeMeHHbIX B pyHKIKAX. Bam Gyner
Jierde pazobpaTh CBOIl KOJI, eciiy Bbl Oyjere mucath GYHKIUHU 110 MAGJOHY «BBOJ —
(ysKIMST — BBIBOI» (B JAaHHOM ciydae var x = function(y)).

Pazuble SI3bIKYM MPOrPAMMHUPOBAHUS COXPAHSIOT CCBHIITKUA W 3HAYEHUS [T0-PA3BHOMY.
W3yuast HOBBIH SI3BIK, CJIEyeT BbIIEIUTH BpeMsl, 4TOObI pazobpaThest ¢ oM. K coxkaire-
HUIO, BO MHOTHUX SI3bIKaX TPYHO MOHSITH BOMPOCHI AN hePEHITNAIINN CChIJIOK U 3HAYEHUI.
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Hanpumep, Ruby siBiisieTcst COBpeMEHHBIX SI3BIKOM, KOTOPBII BCe TIepeiaeT B BUJIE CChl-
JIOK, OJIHAKO YacTO 3TO BHIMJISIIMT KakK Tiepefada 3HaueHuid. Ecav ke HauaTh WHTEpECo-
BaThCsI ATUM BOIIPOCOM, TO MOYKHO HATKHYThCS Ha OONIMPHBIE AUCKYCCUH, B KOTOPHIX
podecCcHoHaTbHbIE IPOTPAMMUCTBI HE MOTYT IIPUITH K eIMHOMY BBIBO/LY, B KAKOM BHJIE
SI3BIK BBIIAET TIEPEMEHHBbIE. Java e, Ha0O0POT, BCeria BbIAeT 3HaueHsI, OJIHAKO MHOTHE
[POTPAMMHUCTBI TOTOBbI MOKJISICTHCS, YTO BBIIAIOTCS CCHUIKU HA OOBEKT.

Pesiome: ecJiu Bbl He OCUJIUJIN 9TOT IIYHKT, TO 3alIOMHUTE BCErO OJIHY Belllb — Tiepe-
MEHHbIE, KOTOPbIE [EPEAIOTCsI € MOMOIIBIO CCHUIKU B (DYHKIIUIO, MOTYT UMH K€ 1 13-
MeHsiThest. Ecoin ke BbI Iepe/iaete B (yHKIMIO caMO 3HaYeHHUe, TO [IepeMeHHast OCTO-
arHa (immutable).

B kauecTBe yTemeHus: eCJiu He OHATh IPUHIIUTIA PaGOThI, TO METOIOM IIPOG U OIIIH-
GOK BbI BCe 7Ke cMoskeTe paboTaTh ¢ IporpaMMaMu cpeiieii caoskroctu. B Cetn mosnHo
KOMMEHTapHUEB, U3 KOTOPBIX ICHO, YTO JIaske POABUHYThIE TIPOrPAMMUCTbI HE TOHUMA-
0T IPUHIIUITA 06PaBOTKM MIEPEMEHHbBIX B TOM W HHOM SI3bIKE.

MeHee yTeluTebHbIM SIBJISIETCS TO, YTO HEIIOHMMaHKe PUHITUIIA pabOThI 3a4aCTy IO
BBI3bIBAET OMIMOKH, KOTOPbIE BIOCIEACTBUU TPYAHO PEIIUTh.

Tshkenas pabota c HU4YeM

Oo6sacTb npuMeHeHus:: Ha3bl JaHHBIX, TAKKe TPUMEHSIETCS] BO MHOTHX SI3bIKAX.

ITocneacTBUs HEBeIEHUS: JIUTITHSIST MOPOKA.

Kparkas undopmanust: NULL SBJIsIeTCS He TeM Ke caMbiM, uTo mudpa 0, a ueM-To
BPOJIe BAKYYMa, UTO O3HAUAET, YTO TaM, TJI€ OH CTOUT, HE MOKET ObITh BOOOIIe HUKAKOTO
sHauenwus, gaxe 0. Tpy6o roBopst, NULL cooTBercTBYeT He 0, a «HemsBecTHOMY>. K co-
JKaJIEeHUIO, B PA3HBIX SA3bIKaX 3HAUEHUE PA3JIMIaeTCs, a B HEKOTOPBIX SI3bIKaxX (HampumMep,
CYB/I) oHO ellie 3aBUCUT OT KOHTEKCTA, B KOTOPOM 3TOT caMblit NULL yroTpebsieTcs.
Nnes «<Hen3BecTHOTO» B Pa3HBIX S3bIKaX BBIpaskaeTcs mo-pazHomy. K mpumepy, null
B Java, nil B Ruby u None B Python.

Bo MHOTHX sI3BIKaX TIepeMeHHbIM €3 33laHHOTO 3HAYEH WS TIPHCBAUBAETCS 3HAUCHIE
NULL. B HexoTOpBIX si3bIKax (JavaScript) mepeMeHHyT0 TaKOTO THITA Ha3biBaOT undefined,
B Perl — undef. OaHaKO 9TO HE 3HAYUT, YTO B ITUX A3bIKAX HEe MOKET OBbIThb NULL, oH ITpO-
cTo GyJIeT Mepean mo-ApyroMy.

B HEKOTOPBIX SI3BIKAX CYIIECTBYET MOX0Kee BhipakeHre — NaN (Not a Number) wium
Infinity, KOTOpBIe 0003HAYAIOT HEPAITMOHATBHOE 3HAUEHUE, TO €CTh YTO-TO, UTO HE BbI-
paskero G poii, a 3HAYUT, 4TO-TO OecKoHeuHoe. NULL, undefined 1 NaN 3HauUTENbHO
OTJIMYAIOTCS APYT OT APYTa, OAHAKO OOIIIee Y HUX TO, YTO X HEJIb3sT UCII0Ib30BaTh B Ma-
TEeMaTUYECKUX ONePaIHsIX. 3a4acTyIO TOSBJISETCs coodtieHne 06 oumbKe Wil sKe CHO-
Ba NULL, undefined, Infinity nu NaN.

Ho 6yapre BHuMarenbubl. Hammpumep, B JavaScript cyniecTBYIOT MaTeMaTHUECKITE
pasanunsa MeXay undefined 1 null:

>1 + undefined
NaN

>1 + null
1
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B manHom koHTeKcTe NULL 6yeT mpecTaBasaTh coboii 3nauenue 0.

B CYB/I npu cpaBHeHUM HeJIb34 UCII0Ib30BaTh NULL B KayecTBe YHCJI0BOTO 3Haye-
Hus (HarpuMmep, select *from users where firstname = NULL). Hazo BeiGpars apyroii
oriepaTrop cpaBHeHUsd: select * from users where firstname is NULL. JTO 4eM-TO TIO-
Xoske Ha s13bIK Perl — 3mech Hajo nponuceiBaTh if defined ($var), uToGbI IIPOBEPUTS,
stBJIsIeTCst Jiu $var undef. B Java u MHOTHX IPyTUX sI3bIKAX MOXKHO, HA060poT, 63 mpo-
6JieM TeCTUPOBATh C 3aJaHHbIM 3HaueHreM NULL: if myObject ==null {....

Tor, KT0 1pu 3ampoce Gasbl JAHHBIX IHIIET select * from users where firstname =
NULL, 6yzeT yauBieH, Tak kak saipockl CYB/I, KoTopble UCII0Mb3YIoT = 1 NULL, He BbI-
JatoT pesyabTar. CTpaHHO, HO 3aIIPOCHI, cojep:Kalire <, > 1 NULL, TakKe He BbLAAIOT
pesyJIbTar, Tak Kak Jioboe cpaBHeHwue ¢ NULL aet NULL.

B 06K THO-OPUEHTHPOBAHHBIX A3BIKAX TPOTPAMMUPOBaHsT NULL MOKET HA3bIBATHCS
0G'BEKT, JIJIsT KOTOPOTO elile He ObLI BHI3BAH KOHCTPYKTOP. ECJIH 5Ke TOIMBITAThCS TOMYYHTh
JIOCTYTI K 3HAYCHUSIM JTH 5K€ METOJIAM TaKoro 0ObekTa (HarpuMep, print user. firstname),
TO TIporpamMma GyieT 3aBepiieHa coodieHusiMu 06 ormubke NullpointerException, Tak Kak
NULL He nmeeT firstname.

B nepemennbix tima Boolean, koTopbie MOTYT cojieps:kaTh B cebe JIUIIb true Win
false, MOXKET HE CTOSATH 3HAYEHIHE, B TAKOM CJIydae oHO Gy/er NULL. YacTo 1o Ha10
YUUTBIBATD [IPU HAIIMCAHUM YCJIOBUIH ¢ onlepaTopamu if/then/else. Tak, Hanpumep,
B CYDB/I cpaBHenme ¢ NULL Bcerna BbiziaeT NULL, B Java — false. B JavaScript cpaBHenue
Tuna if myvar == null Bcerna Bbiaer false, OJHAKO €CIAU Y HepeMeHHOI?I 3HaYeHue
undefined usim null, To orepaius npoxoaut ycneinrno. B JavaScript u PHP cymectBy-
€T TakXke ollepaTop ==, KOTOPbII IIPU TaKUX CPaBHEHUAX BblaeT false IIpu 3HAUYECHUU
repeMeHHoO undefined 1 true mpu 3HaYeHUU null.

B xauecrtBe yTemeHnus: 3HauyeHre NULL B IEPEMEHHBIX YACTO IIPUBOJUT K SBHBIM
U XOPOIIIO 3aMETHBIM OITHOKAM.

Menee yTemuTeIbHbIM SBJISIETCA TO, YTO TOYHOE 3HaueHue NULL 3aBUCHT OT SI3bIKA.
[ToaToMy Mpu U3yYEHUH HOBOTO sI3bIKa GY/IET MOJE3HBIM JICTATThHOE 03HAKOMJICHIE
C 9TOi TeMOI.

Pekypcusa

Oo6uactb mpuMeHeHust: 00paboTKa HepAPXUUECKUX JAHHBIX (HAIPUMED, MOAKATETOPUN ),
B 0011€EM, BCE IPEBOBUIHBIE CTPYKTYPBHL.

ITocaencTBusi HEBEAEHUSI: TPOTPAMMaA PACXOLYET BCE JOCTYIMHOE MPOCTPAHCTBO
B CTEKe U TaKUM 00Pa3oM YBeJMYuBaeT HarpysKy Ha mpoiieccop 1o 100 %, us-3a gero
KOMITBIOTEP PabOTAET CAMIIKOM MEIEHHO. ITO TIPOUCXOIMUT U3-3a TOTO, YTO Pa3 3a pa-
30M BBI3bIBAIONAst ceOst (DYHKIMST HAaMCaHa ¢ HEMPaBUJABHBIM yCIoBrueM otMenbl. OHa
MOJKET BBI3BIBATHCSI GECKOHEYHO JI0JITO JI0 TeX MOP, MOKA HE 3aKOHYUTCS MaMSITh.

Kparkas uadopmanusi: ¢ moMoIibio peKyperu MOKHO HAITMCATh KOMIIAKTHBIN 1 Kpa-
CHBBIN KOJI, €CJIM PEYb MAET O APEBOBUIHBIX NEPAPXUYECKUX CTPYKTYpax.

B npunume, MoxkHO 060iTHCD U 63 PEKYPCUH, OMHAKO 9TO OY/IET 3aHUMATh ropas-
110 GOJTBIIIE BPEMEHTL.

Pemrast 1po6JieMy ¢ TIOMOTIBIO PEKYPCHH, CIEAYeT OOpalaTh BHUMAHUE Ha MAKCHU-
MaJIbHBIH 00beM 00pabaThiBaeMbIX JaHHBIX. B TO BpeMs Kak TpocThie (yHKINU TIPH



238 Yacrb III. PaboTa Haa owmnbkamm

pacTyIieM KOJHYeCTBE TaHHBIX HAUMHAIOT PAbOTAaTh Me/ITIeHHEe, PEKYPCUBHBIE B TAKIX
CJIy4asix B KOHIIE KOHIIOB IPUBOJAT K ¢HOIO B IPOrPaMMe.

Crieyer onpeiesuTh Mpe/IeIbHO AOMYCTUMBIH 00beM TaHHBIX [JIST PEKYPCUH U CTa-
paTbcs NPUAEPKUBATHCS €ro.

Jlasee IpuBeieH IPUMEp PEKYPCUBHOI (DYHKITNH, KOTOPas 6ECKOHEYHO BBIIAET CTPO-
KOBBI€E JIaHHbIE:

main () {
print "ich bin eine Funktion, ";

subfunction ();

}

function subfunction () {
print "die eine Funktion aufruft, ";
subfunction ();

}

V3 npuMepa 3aMeTHO, UTO € TIapoii CTPOYEK KOJIa MOJKHO CO3/[aTh OECKOHEYHO MHOTO
JaHHbIX. V11 ke B Xy/IIIeM cJydae pocTo CIOMATh IIPOIIECCOP, & B JIydIieM — MPUBECTH
K c6010 IPOrpaMMBbl.

B kayecTBe yTemeHus: HENPaBUILHO 3ajlaHHast PeKypcust Gpocaercs B r1asa npu
[EePBOM e TECTUPOBAHUU. B oT/indme 0T HeKOTOPBIX APYrUX ONIMOOK, TIPYU HETIPABUIIb-
HO 33/IAHHON PEKYPCUY YaCTO BBICBEUMBAETCS OMIMOKA EPENOTHEHUS CTEKA.

FO3abunutmn

Oo6aacTh MPUMEHEHHSI: BE3JIE.

ITocaencrBust HeBeAeHHUA: 110J1b30BATEIN Balllell IIPOrpaMMbl ITPOBOAST CIAUIIKOM
MHOTO BPEMEHW, TaJasi ¥ MBITasiCh pa3obpaThes, Kak paboraTh B porpamme. Bor kak
pa3paboTuuk mpoBoAUTE GOJIBIIE BPEMEHH, Y€M HYKHO, 3aHUMAsICh TEXTOMIEPKKON
U ucipasseneM /1eeKToB, BBI3BAHHBIX 110JIb30BaTeNIMU. B KOHIle KOHIIOB BbI Pa30-
YapoBBIBaeTECh B YMCTBEHHOM Pa3BUTUU BCETO YEJI0BEYECTBA I CTAHOBUTECH AKTUBHBIM
IIPOIIATaH/IMCTOM KOHCEPBATUBHBIX UIEH.

Kparkas undopmanus: ecsiu BbI paboTaeTe ¢ MPUIOKEHUSIMU UIH BeO-cafitamu,
KOTOPBIMH MOJIb3YETCsT GOTBITOE KOJMUECTBO JIOEH, eCTh CMBICT O3HAKOMUTHCS C JIH-
TepaTypoit wiu GJIOTaMH, MOCBATIEHHBIMU 103a6MIUTH. MBI TPUBOUM BKPATIIE CAMOE
Ba)KHOE.

[Tonp3oBaTens Beeraa mpas. Ecau mpu ofpalieHun ¢ Baleil mporpaMMoit OH BefieT
cebst KaK IUKAPb, BbI, KOHEYHO, UMEETE TIOJTHOE MTPABO BO3MYIIATHCSI, HO TOJBKO HAe/IH-
He ¢ coboit, cuist B kKoMHate. U BbI He MOKeTe HamUcaTh THEBHBIH TTOCT B 6JI0Te, Iaske He
MoskeTe 0OCYIUTH 3TO B Y3KOM KPYTY COTPYAHUKOB. Tak Kak 5To Balia TPoTrpamMMma, ee
HEMPaKTUIHOCTH ¥ HEMTPOAYMaHHOCTD BRIHYK/IAIOT TIOJI30BaTeIei HelpaBUIbHO pabo-
TaTh ¢ TPUIOKEHUEM. ECJIN JIIOM XOTAT YIYYIIUTh CBOM YMCTBEHHbBIE CTTOCOOHOCTH,
OHM Pa3raJbIBAIOT CYJOKY MJIM 3alUCBIBAIOTCS Ha OHJIAH-Kypchl B MaccauyceTckuit
TexHosorudeckuil. [Tputoskenue xe He 10JIKHO 3aCTaBJIATD JIO/IEH BBIIOJIHSATD TSKeJIble
MBICJTUTENBHBIE OTIEPAINH, & TOJKHO GBITH HACTONBKO TIPOCTBIM, YTOOBI Taxke THKApH
13 KAMEHHOTO BeKa MOTJIN B HeM paboTarh.
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[Tosp3oBaTe b HUKOT/A He BUHOBAT. [loBTOpsiiTE cCebe 9T0 Kak MOKHO Yalle.

Ecint o onpesieIeHHBIM TIPUYMHAM CYIECTBYIOT YCTOSABIIUECS CIIOCOObI CO3/IaHUs
caiita (Harpumep, IBUKOK MTPOKPYTKHU, hopmyinpoBka «Bxon/Perucrparnus», yciaos-
HOCTB, TIPU KOTOPOIA ITOCJIe MIeTYKA Ha TIATTKe CAaliTa [OMaIaelllb Ha [JIABHYIO CTPAHUILY ),
TO, TIOKAIYICTA, HE TIHITAfTECh OBITH OPUTHHANBHBIM. B OUeHb PefIKUX CIydasx Takue
WHHOBAI[MK MOTYT OBITh OMPaBAAHHLL. EC/IU BBI He TIaBHbBIH Pa3pabOTUNK KOMITAHUN
Apple, 510 He TOT ciyyaii.

Crapaiitech GbITh 0GBEKTUBHBIM U He CYINUTD Beex Mo cebe. BoaMoskHO, osib3oBaTesb
BaIIeTO MPUJIOXKEHUS — JAJbTOHNK M3 CTPAHBI, IJle MHUIIYT CIIPaBa HAJIEBO, U paspele-
HUe 9KpaHa ero KodeBapku (SIMTOHCKIe MOJIesH ¢ ocTynoM K MutepHety) — 30 x 1280.
HagepHoe, mpuMep HEMHOTO YTPUPOBaH, HO BCET/IA [yMANTe O TOM, UTO Y ITOJIb30BaTEEH
He TaKoe JKe YCTPOHCTBO, HA KOTOPOM BbI TECTUPYETE IIPOTPAMMY, U OHU HAXOMASTCS
B IPYTUX YCIIOBUSIX.

BaxkHoe 1 oBIIenpruHsITOE Beeraa A0JKHO ObITh 4eTKO 0ToOpaskeHo Ha caiite. Crie-
duyecKoe ¥ HeOOBIYHOE PACTIONATACTCS B MEHEE 3aMETHOM MeCTe.

JloTIOTHUTETHHBIX 0OBSICHEH I, KaK TIPaBUIo, He Tpebyercs. B mpoTuBHOM cirydae
UX Pa3MENaoT cpasy moj o0bscHsieMbIM 00bekToM. Co0OIIEeHUs 0 HEKOPPEKTHO 3a-
MOJTHEHHOM (hOPMYJISIPE MOJIKHBI 0TOGPAKATHCST HUKAK He BBEPXY WU BHU3Y CTPAHUIIBI,
a Hermocpe/CTBEHHO HAIPOTHB 10 B aHKeTe. [lo/ickasky He TOKHBI COep:KaTh He-
AKTUBHBIE CCHIIKM HA JIOKYMEHTBI, TOHATHSI, 00BEKThI, YTOOBI TI0JB30BATESIM HE MTPHU-
XOIUJIOCh CAMUM UCKATh UX 110 BceMy VIHTepHeTy.

B xauecTBe yremeHus: HECMOTPSI HA TIPOTPECC TIOCJIETHUX JIET, TPOTPAMMUCTHI BCE
TaK JKe MaJIo BPEMEHU YAEJSIOT BOMpocaM 103a6manTi. Tak 4To Balmm MeJKHe Morpeli-
HOCTU MOTYT HUKOMY U He GPOCHUTBCS B I71a3a.



KoMnpomMuccsl

C kakoro 3HaueHus J0JKeH HaunHaTbes MaccuB — 0 uim 1? Moit KoMIipo-
MUCCHBIN BapranT 0,5 OTBEPIJIM, Ha MOii B3IJIsi, 9TO OBLIO HeJaJlbHOBUIHO.

Cman Keinu-Bymmi, Opumanckuti Mysvixanim u npozpammuc

B mocobusx mo mporpaMMUPOBAHUIO MUP BBITJISUT TaK, CJIOBHO CYIIECTBYET BCETO
OJITH UCTUHHBIN [Ty Th — JJOCTATOYHO BCETO JIUIIB eMy cJie/joBaTh. Ho kora becenyerib
C MPOTPAMMHUCTAMU VJIM YUTAEIIb UX OJI0TH, OONBITUHCTBO TIPU3HAETCS, YTO UM MPHU-
XOJIUTCST TPUMEHSTh COOCTBEHHBIE CBOCOOPasHbIe MeTO/bI. OIHO3HAYHBIE PEIICHVS,
KOTOpPbIE YCTPanBasu ObI BCEX B IOJTOCPOUHOI MEPCIIEKTUBE, — CKOPee UCKII0YEHHE,
YeM TIPaBUJIO.

[lesio B TOM, UTO CJIOBO «pellleHue» — JINIIb KPAaCUBbIN 9BhEMU3M, 03HAUATOTINI
«OTKJIa/IbIBaHKeE MPpobaeMs. B 01HOM MecTe MOKHO M36aBUTHCS OT Yero-HuOY /b HEY100-
HOTO WJIF HEJIOTMYCTUMOTO, HO 0OBIYHO 9TO 03HAYAET, YTO OCTOKHEHUS BOSHUKHYT B JIPY-
rom Mecte. /[xxon [am, HanucaBInii HCKJIIOYUTENIBHO TIOJIE3HYIO KHUTY Systemantics?,
MOMOTAIOIIYIO TOHUMATh CJIOKHBIE CUCTEMBI, TOBOPUT 06 HTOM TaK.

MueHue 0 TOM, 9TO OMUOKY UCYE3AI0T, TIOCKOJIbKY JE€TAIN CTAHOBSITCS BCE
6e30TKa3Hee, — 3TO, ECTECTBEHHO, YHCTEIIIee BhIIABaHIE JKEJAEMOTO 3a Jeki-
cTBUTENIBHOE. Jluiib GaHaIbHeN e OMMOKN MOTYT OBITh CBsI3aHbI ¢ (He)Ha-
JEXKHOCTDIO JleTasieil. Eciiu ommbKa BOSHUKAET OJIUH Pa3 HA MUJLIMOH CJIYYaesB,
TO 9TO He TPobIEMa 1711 KOMITBIOTEPOB, TIPOU3BOIUTENH KOTOPHIX OaHKPOTST-
Cs1 B K&KJIOM TPETheM cirydae. B pesysibTaTe MOKYIIATEIIO TIPUXOAUTCS UMETh
JIeJI0 C TIOJTHOIIEHHOU CUCTEMOM, TeXTIOIZIEP:KKa KOTOPOH yrKe He OCYIIeCTBIIA-
ercst. B 11e10M TOBBIIIEHHAST HAJIEKHOCTD JIETAJIEN JIUIID TIEPEPACIIPEIeIseT
AQHEPrHIo’ Ha CBSA3YIOIINE Y3JIbI CUCTEMBI WJIH JIPYTHE JETAJIH, TOYMHUTD KOTO-
poie yxke cioxuee. CyIecTBYET IPABUIIO «ECIIH YTO-TO HE CJIOMAJIOCh, 3HAYMUT,
CJIOMAJIOCH YTO-TO B [PYTOM MECTE>.

Llowcen [auin

! Gall]. Systemantics. — How Systems Work and Especially How They Fail.

2 Ameprus — B cucteMaTuueckoil reopuu asia, IPOTUBOOIOKHOCTh SHEPTHU. AHEPTHS Ha-
KAIJIMBAETCS B TYNUKOBBIX CUTYAIUX, II0JJ0OHO TOMY KaK B C3KATOW MPYKUHE COCPEAOTAUN-
BAETCS DHEPTUSI.
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MozkHo miepehopMyIHpoBaTh MPoOIEMY TaK, YTO € e HOBOH Bepcueii OyieT ropasio
Jierde ynpasutbest. Ecaim HeMHOTO MoBe3eT, mpobJeMy MOKHO BUIOU3MEHUTD TaK, 4TO
B Hell Gy/ieT mpotiie paso6paThest U MHOTUM APYTUM JiiofisiM. Ho u 3/1ech feiicTByeT mpa-
B0 «BecruiaTHeIi chip GBIBAET TOJIBKO B MBITIETIOBKE>. B KAKOM-TO OTHOIIIEHUN HOBAst
BEPCHST OKAKETCS XysKe cTapoil. Ecim jke Bammmm KOJIOM TIOJIb3Y€TCS KTO-THO0 KpoMe Bac,
TO JIJIS1 HETO 9TO CJ1ab0e MECTO MOXKET OKA3aThCs HACTOIBKO BasKHBIM, YTO OH ITPUMET pe-
opraHmsanuio 3a omuoKy. Yalie BCero mpuxoauTcest 06yMBIBATH CIIEYIOIIIE MOMEHTBI.

O Kraccnyecknii TpeyrosbHUK YIPABICHNUS IPOEKTAMU: TPOEKT A0JKEH BBITTOIHSTD-
cs1 GBICTPO, [IETEBO U Pe3yabTaTuBHO. Ha mpakTuKe MPUXOANTCS YAOBIETBOPUTHCS
MaKCHUMYM JIByMSI 9TUMU KaueCTBaMU.

O IIpu paspabotke ITO HepenKo BCTAaeT BOIPOC O TOM, GYJIET JId IPOEKT BOOOIIE 10-
Be/ICH 10 KOHIIA. To ectb TIPpUXOJAUTCA BbI6I/IpaTb MEXTY MOCPEACTBEHHBIM KO/IOM,
KOTOPBIH, OJIHAKO, IEHCTBUTEIBHO IOKUBET J10 PEJIN3a, U HAJIEKHBIM KOIOM, KOTOPbII
HUKOT/Ia He Oy/IeT 3aBepIIieH.

O TIporpamMMHOe U anmapaTHoe obecedeH e ¢ MHOKECTBOM KOH(DUTYPAIIMOHHBIX BO3-
MOKHOCTE OTKPBIBAET OIPOMHBIE BO3MOKHOCTH TIepe/] HEMHOTOUNCIEHHBIMU TeX-
HAPSIMU-9HTY3UACTaMI. ECIi orpaHnduTh HAOOP AOCTYMHBIX (DYHKITHIA, TO TIPHIIOKE-
HUE CTAHOBUTCS yAOOHBIM JIJIsT 60Jiee MUPOKOH MOJIb30BATEIbCKON ayIUTOPUH,
OJTHAKO PaboTaTh ¢ MPOTPAMMOIL OHYM MOTYT JIWIIIh B OTPAHUYEHHOM 00bEME.

O Heboubiime aKKypaTHbIE CUCTEMBI CIIOCOGHBI Ha Masioe. UToObI 10CTUYB Pe3yJIbTara,
U3 HUX CHAYaJIa HysKHO BO3BECTH OOJIBIIYIO YIJIOBATYIO CTPYKTYPY.

O Bo6oabmmHcTBe CJIy4a€eB yAa€TCA mbo COKPATUTb KOJIMYECTBO ITPUMEHAEMbBIX METO/IOB,
KJIaCCOB, (bafIHOB, b0 C/IeJIaTh X KOMITaKTHEE, HO HE PEIINTD obe ot 3a/lavyu Cpasy.

O XOPOLHI/IE KOMMEHTApHUM AeJIal0T KO ITOHATHEE. HJIOXI/IG, HEBEPHbIE, YCTapeBIINeE,
omun6OYHbIE KOMMEHTAapUU TOJIbKO YXY/IIIAlOT KOJ. Co BpEMEHEM XOPOIIrE KOMMEH-
TapuU IpeBpalialoTCA TOJIbKO B IIJIOXHE.

O B GOJBITIHCTBE SI3BIKOB JIOKAJIbHbIE TEPEMEHHBIE MOKHO 00BSBIISTH JTNO0 B HavasIe
dyHKIIH, THG0 B TOM MECTE, T/Ie OHM MOTYT HOHAMOOUTHCSI, TO €CTh TPSMO B TEJIE
dysrmn. Y 060ux criocob0B €CTh CBOU JOCTOMHCTBA M HEOCTATKHU. B mepBoM ciry-
Yyae MBI aKKypaTHO TIEePEUHCIIsieM Bce TepeMeHHBIE B OTHOM MECTE, HO 3TO MECTO OKa-
3BIBAETCST IAJIEKO OT TOTO YUaCTKa KOJIA, T/IE 9TH [IepeMeHHbIe OYIyT UCIIOIb30BaThCSI.
Bo BTOpOM ciydae Koj1 mosydaercst 6oJiee IyTaHbIM, HO TOJBKO MepeMeHHast 06b-
SBJIEHA — W BOT OHA y’Ke MCIIOTTh3yeTCs.

O Markoe koguposanue (http://thedailywtf.com/articles/Soft_Coding): B mpunnute,
XOpo110, €CJin Mbl HE 3allIUBA€EM B IIPOTPaMMy TP KOMIIUJIAIINN TaKH€ BEIN, KaK
YIIPABJISIONIAS 3AMMKMCh, a XPAHUM UX B (hailjlax HaCTPOEK, IIOCKOJBKY MO{00HBIE
BJIEMEHTBI MOTYT MeHAThCS. OTHAKO CJIElyeT OCHOBATEIbHO 00[yMaTh, YTO IIPOU-
30M/1eT, ecJIv T0JIb30BaTe b (MU AIMUHUCTPATOP) U3MEHUT 3HaUeHne. B TakoM
cJlydae BCE BHIUUCJIEHUS CPa3y OyIyT BBIOJIHITHCS C yIETOM HOBOM YITPaBJISIOIEi
sanucu (6osbinast kaTactpoda), Tubo aMIH J0JKEH BHOCUTh HOBYIO YIIPaBJisi-
1omy1o 3amnuch poHo B 00:0031.12, 4T06BI ¢ 9TOr0 MOMEHTA BCE BHIYUCACHUS YIKE
BEJIMCh ¢ HOBOU 3alMChIO, JINOO CYIIECTBYET BO3MOKHOCTH COCTABUTH XPOHOJIOTH-
YeCKUH CIIMCOK YIPaBJASOMNX 3amucei. IHOTIa IpoIIie Bee JKeCTKO 3aKOINPOBATh,
a KOT/Ia JIeTaIv U3MEHSTCS, HAIMCATh HOBYIO BEPCUIO TIPOTPAMMBI.
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O Il1oxomy IpOrpaMMHUCTY, OTBICKUBAIOILIEMY B KO/l OIIpe/iesIeHHOE MEeCTO, IIPUXO/INT-
¢ BCSIKUU pa3 IIpocMaTpuBaTh Bech KO/ 3aHOBO. Ecin ke 11ocie10BaTb pocToMy
COBETY U pa3ObUTh KO/ Ha MHOKECTBO (HAIIOB, TO B HEKOTOPBIX CIyYasix moTpedyer-
€5 UCKATb ellle J0JIblIIe.

Ecsu otipejie/ieHHast IPAKTHKA UK COTJIAIIEHNE JIOJITOEe BPEMSI OCIIAPUBAIOTCSI, 3TO
SIBHBII TIPU3HAK TOTO, YTO MBI CTOJIKHYJIMCh KaK Pa3 C TAKUM HEOJIHO3HAYHBIM MOMEHTOM.
IIpocTO He yaaeTcst MPUTH K 00IIeMy MHEHHIO, CTOUT JIX BHIKYPUTH IPOOIEMY U3 OJHON
YACTH CUCTEMbI U [IEPEMECTUTD B JIPYTYIO.

[ToCKOJIbKY BCE JIIOIU UMEIOT COOCTBEHHBIE MHEHUS U TIPE/IIOUTEHNUST, OHU MUIITYT
pasHbIi Koj, ¥ 910 ke Xopoio. [10106H0 reHeTHIecKoMy pasHoo6pasuio B GUOJIOTHH,
pasHoobpasue Koja B IPOrpaMMUPOBAHUH JIeJIaeT BCIO OTpaciib OoJiee 3pesioil u obe-
CIIEYUBAET €€ IAJIbHENIIIee Pa3BUTHE.

O6MaHuYMBbIE OCTOUHCTBA

Korza y mmoxoro mporpaMMHUCTa BBIJIAETCS XOPOITUI JIeHb, B KOTOPBII X0UeTCs BCe
WCIIPABUTH U ONITUMHU3UPOBATD KOJI, CIYYAETCS TaK, UTO JIJIS TOCTVKEHWST BEPHBIX I1e-
Jieil IPUMEHSIFOTCST HEBePHBIE CPeCTBa. BCImoMHITE, KaK XOPOIIO 3BydaT IPeaBbIOOp-
HbIE PeYd MOJUTUKOB, HO JTUGO PE3yJIbTaT MOJIydaeTcsl HYIeBbIM, JTUOO BO3HUKAIOT
HOBBIE TPOOJIEMBI, a CTapbhIe TPH TOM He PEIIAlTCsT. 311eCh Mbl PACCMOTPUM TP TAKMX
0OMaHYMBBIX JOCTOMHCTBA, KaK YBEPEHHOCTH B 3aBTPAIHEM JHE, OTUMU3AIAI CKO-
POCTHU U Kpacora.

yBEpEHHOCTb B 3aBTpallHEM AHe

Be1 Hamcanu Koji, KOTOPbIM OYeHb TOPAUTECH, TOCKOJIBbKY OH HE TOJBKO OTBEUAET BCEM
TEKYIIUM TpeOOBaHMAM, HO U YUYUTHIBAET BO3MOKHbIE JOPAOOTKY 3aBTPALIHETO 1 JAKE
IOCJIE3aBTPAIITHETO [THSI.

OnHaKo 3HAKOMBIE OITBITHBIE TPOTPAMMUCTBI, YBUJIEB Balll KO, BOCKINIAIOT: « Y AGNI!»
B nepesoge ¢ aHr/miickoro sta abdpesuarypa osHadaet: « Bam 210 He moHagobutcs». Bama
[IporpaMMa CJIOKHee, yeM TpeOyeTcsl, Paii 9TOro IOTPeOoBAIOCh BBINOIHUTD JTMIIHIO
paboTy, B IporpamMMe yBeINYUI0Ch YHCI0 OATOB, a UCIIPABJIATH ee caokHee. [Ipexe Bee-
'O BO3HUKAET OIIACHOCTD, YTO BAIIM MHBECTULUY HUKOIZA He OKYIISATCS, BeAb ragarth o Oy-
IyieM — fejio HebiarozapHoe. Torma Bbl Gyjere crpagath OT HEYA0OCTB COOCTBEHHOTO
TBOPEHUSsI, TAK 1 HE BOCITIOJIb30BABIIIHCh €T0 IOCTOMHCTBAMH.

[TosTOMY IUIIKTE JUIIH TOT KO, KOTOPBIi JeHCTBUTENbHO TPEOYETCS [JIsl PEIIEHIS
sagaun. Ecam Korga-HuOy b B caMOM Jiejie BOSHUKHET CUTyalllsl, KOTOPYIO BhI ceifyac
[IPEABOCXUINAETE, TO BbI yKe OyzeTe ropa3io yMHee 1 CMOJKETE PELIUTh 3a1a4y ¢ dek-
TUBHEe, 4eM IIpeacTaBigere cebe a1o ceituac. Kpome Toro, BO3MOKHO, K TOMY BpeMeHU
BbI OyzieTe paclojiaraTh COBEPIIEHHO MHBIMM TEXHUYECKUME BO3MOKHOCTAMU. Ham-
JIy4lliast MOATOTOBKA K OyAyLIuM TpeboBaHIAM — IICATh MOHATHBINA ya10004nTaeMblLil
KoZ. A 1oka a1o Oyyllee He HaCTYIINJIO0, OTOPOCHTE BCE, UTO B JAHHBII MOMEHT He HY K-
HO. JKM3Hb cTAaHET OT 3TOTO TPOIIE U TIPEKPACHEE.
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Baxmneiimue npusnaku Y AGNI TakoBb.

O A6ctpakuuu u 0606mennst. Hapsany ¢ YAGNI cymectsyer npuniui « Boi 6oJibiie
HUKOT/Ia 9THM He BOCTIOJIb3yeTeCh». HeollbITHbIE TIPOrPaMMKCThI YaCTO OKa3blBAIOT-
sl B TAaKOU CUTyalnu: Korja notTpeGyercst 3aHOBO UCIIOJIb30BaTh UMEIOIMNACS KO/,
ysKe OyJIeT HaiijieHo 3HauUTeIbHO OoJiee yaauHoe penrerue. Jlaske GbiBasiblil 1po-
IPAaMMUCT YaCTEHbKO OOHAPYKUBAET, YTO BECh MUP JABHO 3HAeT 60Jiee pallHOHAIbHOE
pelieHue, 4eM 10Ty YHI0Ch Y HETO.

O OrpomMHOe MHOKECTBO KOH(UTYPAIIHOHHBIX BO3MOKHOCTEH. HacTo, 0cobGeHHo mpu
HAIMCAHUY ITPOrPaMM € rpaduuecKkuM M0JIb30BaTeIbCKUM nHTepdelicoM, HacTya-
€T TaKOH MOMEHT, K KOTOPOMY B IIPOIPaMMY Yy>Ke€ BCTPOEHBI BC€ MBICJIUMbIe KOH(MU-
TypaIMOHHBIE BO3MOKHOCTH, THHO MTOTOMY UTO 3TO CYUTAETCSA HEOOXOMUMBIM, JTHOO0
ecs aToro TpebyoT mosb3oBartes. Kondurypaimontoe MeH10, KOTOpPOe Ha JAHHOM
aTare CTAaHOBUTCST OTHOCUTEIBHO CTAGUIBHBIM, OKa3bIBAETCSI CTOJIb 3Ty TAHHBIM, UTO
HU OJIUH TTOJIb30BATEIb YIKe He B COCTOSTHUHU Y4TO-T1O0 CKOHGUTyprpoBaTh. BMecTo
9TOTO HY)KHBI PA3YMHBIE YMOJIYAHUS, 2 KPYT AOCTYITHBIX (DYHKIIUH OJKEH OBITH
OrpaHUYeH CaMbIMK HEOOXOMMBIMU BapHaHTaMu. B Teopuu Bce 3T0, K COKATIEHHIO,
3BYUHT TOPA3/IO MPOIILE, YeM OKA3bIBAETCS Ha MPAKTHKE, MOCKOIBKY, YTOObI 33/1aTh
XOpOIIKe CTaHAapTHbIE HACTPONKH, HY?KHO BIJIOTHYTO IIO3HAKOMUTLCS C IPUBbIUKA-
MU ¥ TIOTPEOGHOCTSIMU TTOJTIb30BATEJIS.

[Tosie3Ho cpa3y 0TOPOCUTH BEPCHUIO, YTO KaKKe-THO0 MIPABUIbHBIE PELIEHUST MOTYT
OPUHUMATHCS Ge3 TTOATOTOBKU. J[axke CIIENUATUCTaM He BCErja Mojl CUIY TPaBUIBHO
OTIPEIeSIUTh, KAaKO# 06BEKT OJIKEH 34 UTO OTBEYATh MU KaKOe UMsI JIOJKHO OBITh
y dyuknun. Utak, MoxxHO 6€3 3a3pEHIsI COBECTH JIJISI HAUATA YTO-HUOY (b CMACTEPUTD,
a TIOTOM JIOBECTH 9TO /10 yMa JU60 PacCTaBUTh BCe 110 CBOMM MecTaM. [Ipu atom Gy ayT
[I0JIE3HBI IIPUEMbl 1 MHCTPYMEHTbI, MUHUMU3UPYIOIIKE U3JIePKKU Ha MOCJIeAYIole
nsmeHenud. Ho aTo HU B KoeM ciiydae He OIIpaB/ibIBaeT IIOPOYHBIX ITPakTUK. Eciu Bbl
XOTHTE Ha3bIBaTh CBOM IlepeMeHHble dings, TO CChIJIATBCA Ha HAC He BIIpaBe (CM. TJia-
BY 5). MbI JINIIIb XOTUM CKA3aTh, YTO €CJIM HA TPOTSIKEHUU KAPHEPBHI BbI IPUMETE Mapy
HenIeanbHbIX PEIICHUH, KOTOPBIE TOTOM MOKHO GYIET OTKOPPEKTUPOBATE, TO HUYYTh
He TIoKpoeTe cebst TTO30POM.

CxkopocTb

Ecov BbI TOMHUTE, UTO TAKOE MATPUYHBIHM IIPUHTEP, TO, BEPOSITHO, TPUTIOMUHAETE U TaK
HA3bIBAEMBIN OBICTPBII PEKUM, UM PEKUM YePHOBUKA. [IOCKOJIbKY TaKask TEXHOIOTHSI
obecrieunBajia OO XOPOIIY0 yI0G0UUTAEMOCTD, TUOO BBICOKYIO CKOPOCTH PabOThI, HO
HE TO U [PYTOE CPasy, MOJIb30BATENIO IPUXOAUIOCH BBIOUPATh. JINGO TPUHTED TIHIXTUT
Y TieYaTaeT yapyyvaolie MeIJIEHHO, HO 3a/IEHCTBYET BCE CBOM BO3MOXKHOCTU — U TIOJY-
YaeTCst MEHIO Ha MPaMOPHOU OyMare Jijist JOPOTOro PECTOPaHa, MO0 OH CTPOUUT Ha Oy-
MayKHOM PYJIOHE BBIMMUCKY U3 cueTa 3a nocaennue 20 jieT, Ho 3Ty CKOPOIIUCH €/IBa MOK-
HO MIPOYMTATD.

Korpa muiirenisb Ko, CKOPOCTh U yI060YUTAEMOCTD TOXKE PEIKO JOCTUTAIOTCS OTHO-
BpeMeHHO. ONTUMU3UPOBAHHBIHN KOJT — 3TO YiKe He TIPoCTeliIiiee pelieHre ITOCTaBJIeHHON
3ajlauu, ero CJI0KHEe POCJIEKUBATD, YTO 3aTPYAHSIET MOKCK OMuGOK. [Ipu onTuMusanun
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CKOPOCTH MOYKHO JIETKO 3aUMETh JINIITHNE MPOGJIEMBI, TAK U HE BOCIIOJIb30BABIIUCE JI0-
CTOMHCTBAMHU TaKOi OBICTPO#T pabOTHI.

[ToaTomy BcsAKuUil pa3, KOT/a U IPOTPAMMUPOBAHUY BaM [IPUXOJUT Ha yM e
0 TIPOU3BOJAUTENLHOCTH, TOHUTE €€ IPOYb. BeposaTHOCTD TOTO, YTO BHYTPEHHUI T0JIOC
Bac 0OMaHeT, HCKJIIOYMTENHLHO BBICOKA XOTsI ObI ToTOMY, 4To 80 % KO/ B Baliei mpo-
rpamme Gy/IeT BBITOJIHATHCS CTOJIb PEIKO, 4TO MOKHO aOCOJTIOTHO HE YUUTHIBATD, CKOJTb-
KO BpeMeHHU Ha 3To yxoauT, 2 uiu 20 mc. K ToMy ke 1a’ke OIBITHBIM IIPOTPAMMUCTaM
e/Ba Jin yraetcst yraaarh e 20 % Kojia, 0T KOTOPBIX B CAMOM fieie Gy/IeT 4TO-TO 3aBUCETh.

Ecau 1oBepuThCSt HHTYUIME, TO Beera Oy/enib ONTUMU3UPOBATH Ty YaCTh KOJIA,
KOTOPYIO ONTUMHU3UPOBATH yA06HEe BCEro (KaK TOJIBKO CTAHEMIb TIPOTPAMMHUCTOM IO~
onbITHee). [Ipu onTuMu3auy Ko/1a Ha CKOPOCTD JIEHCTBYIOT Te JKe IIPABUJIA, YTO U 1IpU
[10X0/Ie Ha CTPOMPBIHOK: BCer/ia HyKHO 4TO-TO 3apaHee u3MepaTh (cM. pasnen «Tectu-
pOBaHUe MPOU3BOAUTEILHOCTHY TIABBI 16), 0cOOEHHO Te BEIH, KOTOPbIE, KAK KaXkKeTCsT,
U3MepATbH-TO U He3aYeM.

By/lyun HauMHAIOIIUM MPOTPAMMHUCTOM, MOJKETE CMEJIO OTJIOKUTH MOA0OHBIE TLTAHbI
Ha motoM. Eciiu BbI Gyziete TpaTUTh BPEMST U PECYPCHI Ha ONTUMU3AIIHIO, €CJTH HE BITOJI-
He IOHUMaeTe YCTPOHUCTBO KOMIIBIOTEPA MM KOMIIUJISTOPA, TO 3TO BEPHBIH ITyThb K I1PO-
Baity. EcJiu ske BbI, HECMOTPST HU Ha UTO, XOTHTE MPOJOJIKUTH cCaMOOOpa3oBaHue, TO BaM,
BEPOATHO, IOMOTYT CJIeAYIOIINE JKeJIe3Hble IIPaBUIa.

O KOZI JTOJIKEH OBITh THIATEJIbHO ITPOTECTUPOBAH, 4yTOOBI B HEM HE OCTAIOCh N3BECTHBIX
HpO6JIeM. OHTI/IMI/ISaHI/IH N UCITpaBJIEHNE OomunOOK MJIOX0 COYETAIOTCS APpYyT C APYTOM.

O OHTI/IMI/I?)EIL[I/IS?I KO/la, KaK ITPaBUJIO, IPUBOJUT K HOBbIM OHH/I6KaM, KOTOPbIE TIOTOM
TOJKE IIPUAETCA IPABUTDH, — CPa3dy BbI[[e.HHfITe Ha 9TO JOIIOJTHUTEIbHOE BPEMAI.

[TosHakoMbTech ¢ OMGIMOTEKAMU JIJISt TECTUPOBAHUS IPOU3BOAMTEIBHOCTH (CM. IJIa-
By 16) u BbIsIcHUTE, 4TO TUITYT B VIHTEPHETE O BO3MOKHOCTSX OIITUMU3AIIUH TIPH pabo-
Te Ha MHTEPeCYIoleM Bac A3bike. ECTh Takue s3bIKH, B YaCTHOCTH JavaScript, onTuMu-
3aIUst KOTOPBIX — U3BECTHASI TOJIOBHAsE 00D, [€710 B TOM, UTO CPe/la UCTIOTHEHUS TAKIX
A3BIKOB (B ciIydae ¢ JavaScript oo 6paysep) mpeTepuesaer OypHyIo sBosonuio. Cero-
JTHSATIHSIS ONTUMU3AINS YoKe 3aBTPa MOXKET 0Ka3aThCs MMaJKOM B KoJiece.

Ecau BBl mporpaMMupyeTte Ha KOMOUIUPyeMoM s3bike, Hampumep Ha C nin C++,
TO B CaMOM HadaJie pabOThI MOKETe YKa3aTh KOMIIIIISTOPY, YTOOBI ITPU TPAHCISILIUAI KOAA
OH 3ajieficTBOBaJI H0Jiee BHICOKYIO CTENEeHb ONTUMU3AIK. B cpemax pa3paboTKu B Ha-
CTPOMKaX MPOEKTA JIJIsT ATOTO MPELyCMOTPEHBI ClienaIbHble (BhJIaKKY, B CIydae ¢ KO-
MaH/IHOI CTPOKOII OHM HasbiBaloTCs (uraramu. [Tocie Toro kak Koj O6y/er TpaHCAMpoBaH
C BBICOKOM CTENEHbIO OITUMU3AIINH, €r0 00S13aTeIbHO HYKHO IIPOTECTUPOBATH IIOBTOP-
HO, ITOCKOJIbKY Ha HEKOTOPBIX MIaraX ONTUMH3all1 MOTYT BKPACTbCA OIHI/I6KI/I. O]IHaKO
HE HepeOHGHHBaﬁTe TOT BBIUTPDIII B CKOPOCTH, KOTOPOT'O MOKHO JOCTUYD ITyTEM arpec-
CHMBHOW ONITUMU3AIUHN, — KaK ITPABUJIO, OH COCTABJISIET BCETO Mapy IIPOIEHTOB.

JL7151 MHOTHIX SI3BIKOB CYTIIECTBYIOT TaK HA3bIBAEMbIe UHCTPYMEHTBI-IPOPUITUPOBITIU-
KU. OHI/I AHAJIN3UPYIOT KOA CTaTUYECKU NI IMHAMUYECKHN U IIPU OIIEHKE ITOKa3bIBAIOT
T€ €Tr0 YYaCTKH, Ha BBIITOJTHEHNE KOTOPBIX ITPpOTpaMMa TPATUT CJAUIITKOM MHOT'O BpEMEHU
JinGO K KOTOPBIM PETYJISIPHO BO3BPAIIAETCS.

CaenyeT onTUMU3UPOBATH TOJBKO T€ YYACTKU, KOTOPBIE TPO(PUIUPOBIINK OIIEHIBAET
kak ropsturie Touku (hotspot). OTaajieHHbIE YIaCTKU KO/2, KOTOPbIE BBITTOJIHSIIOTCS PEIKO,
JIaKe TIPU MACTEPCKOM ONMTUMU3AIIUHI HE IAI0T 3aMETHOTO YCKOPEHUST PAOOTHI TPOTPAMMBIL.
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Econ Het xemanust pasdbupaThes ¢ MpoGUIMPOBIIMKOM, HO Y BAC €CTh OTJIAIYNK UITH
HHasT BO3MOXKHOCTb OCTAHOBUTH PAOOTAIOIIYIO TPOTPAMMY ¥ TOCMOTPETD, Ha KAKOM Me-
CTe OHA 0Ka3aJ1ach, TO MOXKHO 33/I€HICTBOBATh MMPOCTON IIPUEM, KOTOPBII B KOMaHHOMN
CTPOKE BBITIOJIHSIETCS KOMaHIoM kill, a B cpejie pa3paboTKK — ¢ MOMOIIBIO BCTPOEHHO-
ro oTJIaauuKa. B pacuere, 4TO HAM IIOBE3€ET, MBI TAPY Pa3 IPUOCTAHABINBAEM BBITIOJTHE-
HUE IPOTPaAMMBI U B KaXK/IOM M3 3TUX CIy4aeB IPOCMATPUBAEM CTEK BBI30BOB. Ecin
cylecTByet mpobJeMa ¢ MPOU3BOUTENBHOCTHIO, Ha KOTOPYIO TPaTUTCs, fomycTtum, 80 %
BpPEMEHU UCIIOJHEHNUs, TO mpuMepHO B 80 % ciIydaeB, MPUOCTAHOBUB IIPOTPAMMY, MBI
OYYTUMCS UMEHHO B 9TOI TOUKE.

[IporpaMmbl ¢ rpadUIecKUM MOJb30BATEIBCKIM HHTEP(EICOM MOSKHO CyIIECTBEH-
HO YCKOPHTD, €CJIM HANIPABUTh BCE YCUJIUS IO ONITUMU3AINU UMEHHO HA KOMITOHEHTHI
unrepdeiica. [Ipu atoM mporpamma GbICTpee pearupyer Ha AeHCTBUsI MOJb30BATEST
U cyOBEeKTUBHO KajKETCS, UTO OHA yeKopuiaach. DOHOBBIE BLIYUCIEHUSI, TPUA KOTOPHIX
MHAUKATOp 3arpy3ku pacteT Ha 10 % MeieHHee, BOCTIPUHIMAIOTCS TOPA3/I0 TePIIIIMEE.

B cayuae ¢ Be6-ipuiIoKeHUIMU 0OBIYHO OUEHD BAJKHO, KAKOE BPEMsI TPATUTCST Ha
nepe/avy JaHHBIX 13 Gpay3sepa Ha cepBep 1 06paTHO. B maHHOM ciydae onTHMU3aIiust
06BIYHO CBOJMTCS HE K HACTPOIKE MPOU3BOAUTEIBLHOCTH CEPBEPA, 2 K TOMY, YTOODI
YMEHBIUTH 06bEM MepelaBaeMbIX TaHHbIX. [[Js1 9TOT0 Ha Be6G-cepBepe MOXKET BKIIIO-
yaTtbea deflate-cixkaTue, MOryT HCIIOJIB30BATHCS YMEHbIIeHHbIE (aiinbl JavaScript
miu CSS nmubo cokpamarbest KOJIUYeCTBO KAPTHHOK MJIM YMEHBIIATHCS MX Pa3Mep.
Caenpytomuii Hanbosiee efiCTBEHHBIN AT ONTUMHU3AIUN — YIPOCTUTH CTPYKTYPY
HTML, uto6sl Be6-cTpaHuilbl 0TOOpakaauch ObicTpee (CpaBHUTE C BBIILEYIIOMIHY -
TBIM ITYHKTOM ).

Ecom naCcTpyMEHT He nMeeT rpaduueckoro nHTepdeiica u He mojkaovaercd Kk Un-
TepHeTy, 6BIBAET JOCTATOYHO Pa3bUTh 3a/laHKe HA TTAKEThl TAKUM 00Pa30M, YTOOBI UX
MOJKHO GBIJIO TIapalJIeIbHO 06pabaThiBaTh HA MHOTOsIZIEPHOM Tipotieccope. Ho st ato-
T0, KaK TIPaBUJIO, HYKHO Pa3bUPaThCst B MHOTOMIOTOYHOCTH. A MHOTOTIOTOYHOCTD — SIBHO
HE TO JIEJI0, KOTOPBIM CJIEIOBAJIO ObI 3AHUMATHCSA HAYUMHAIOIIEMY TPOTPAMMUCTY.

CoBepLUEHCTBO, KPacoTa, 3/IeraHTHOCTb

Kpacora kojia Bo MHOTOM T10/100HA TEJIECHOH KPACOTe: €CJIU HEMHOTO OBE3ET, TO BHETII-
He BBl MOKETE BBITJISA/IETH I0BOJIbHO IPUBJIEKATENbHO, HO TIOJT KOKe Bce PaBHO KPOBa-
BOE MsICO, KOTOPOE TIOKA3bIBAIOT B (PUIbMaX y5KacoB. UT0OBI 10OOUTHCSA HEKOTOPOii Kpa-
COTBI Koj1a (KaK U YeJIOBEYECKOTO TeJia ), He TPeOyeTCst HUUEro CBEPXbeCTECTBEHHOTO, HO
CTpeMJIeHHEe K COBEPIIEHCTBY — 9TO 3aHATHE <HA (ysraiims». IIpuueM make B camoM
KPAaCHUBOM KOJI€ YePE3 HECKOJILKO JIET HUKTO yIKe He pa3bepercst.

KoneuHo, IpusTHO OBLIO GBI PEITUTH TPOOJIEMY Pa3 U HABCETIA, IPEKIE YeM Mepe-
XOAUTH K BBITOJTHEHWIO HOBOH 3amaun. Ho K KOHITYy IpoeKTa oTava oT AadbHENITUX
ONTUMU3AIUN [TOCTEIIEHHO CTPEMUTCS K HyJ0. [1710X0ii TporpaMMUCT CIUIIKOM PaHO
6pocaet Takue 10pabOTKU U CYUTAET JOCTATOYHO XOPOIIUM PEIIEHUE, KOTOPOE Ha Jiesie
SIBJIIETCS B JIydllleM cirydae mojoBuHYaThiM. Ho ecim 3a1m03/1a710 MpekpaTuTh ONMTHMHU-
3AIUIO0 WK HE MPEKPATUTH €€ BOOOIIE, TO MOXKHO MTOCTABUTH MO/l yTPO3Y BECH TIPOEKT.
Hy:kHO yMeTb paHO MJIM HO3HO CAEJIaTh IHOCHAeAHUN IITPUX U IIEPERTH K pazpaboTKe
IPYroro (pparMeHTa, Ha KOTOPBIN JedCTBUTENBHO 1eIeCO00PA3HO TPATUTD BPEMSL.
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[TporpaMMupoBaHye He KOHKYPC KPACOThI. ITO MOCTOSTHHASA HEOOXOMUMOCTh UMETh
JIEJI0 CO CIOKHOCTSIMU, PA3GUPAThCsI B [Ty TAHUIIE HESICHBIX, TIPOTUBOPEYUBBIX U M3MEHSI-
omuxcst TpeGOBAHUTH, a TaKIKe TPEO0JIEBATh OTPAHUNYEHHOCTh COOCTBEHHBIX BO3MOJK-
Hocreit. U tax o cmeptu. Kak u B ’kusHu, B 910l paGoTe Tpebyercst MpU3HaBaTh HECO-
BEPILEHCTBO U TPYIUTHCS B TAKUX YCJIOBUSX.

VIMeHHO cTpeMJIeHre K COBEPIIIEHCTBY TO U JIEJI0 MOAOPACHIBAET HOBBIE (DaTabHbIe
HJIeH, O YeM MBI yike ToBOpHJIH B riase 15: «IIpocto yerpouTs renepaibiyio ybopky! Ha-
yatb Bce ¢ Hauasa! Ha atoT pa3 Bce ciiesiaTh IpaBUIbHO!» — KOT/Ia HAIIPAIIMBAETCS UMEH-
HO TaKast ujiest, IPUBJIEKAIONIAs BAC CBOEH KPACOTOi, 3JIETAHTHOCTHIO U GE3YTIPEYHOCTHIO,
He Mo/yIaBaiitech. B TsKeIbIX CIydasx BaM, OKATYH, MOKET MOHAZ0OUTBCS CBOe0oGPas-
HBIii CIIOHCOP B TOM 3HaUY€HHUH, KOTOPOE IIPUHSTO B Cpejie aHOHUMHBIX aJIKOTOJIUKOB. I1po-
cro obparuTech K ApyTy u ckakute: «[Tomoru Mue! MeHs ojioJieBaeT HaBA3UYNBAsT UJEsT
cTepeThb BeCh KOl M HayaTh BCe CHauasia». XOPOIIHUH APYT Bac OT 3TOTO YAECPIKUT.

Kox nukorsa ve cosepiieHer. OHAKO 9TO Jke 03HAYAET, YTO OH HUKOT/IA He Ge3Ha-
nesxen. CeroJiHst Balll KOJ[ HEKAa3KCT, BOBMOXKHO, OH OY/IeT TaKOB U Yepe3 JeCATh JieT.
Ho ecsivt BbI OTHBIHE U HaBCer/[a PELINTE, YTO CO3/IaHUE KPACHBOTO, 3JIETAaHTHOTO KoJla —
Ballla TIEPBOOYEPE/IHAS KU3HEHHASI 11€JTh, TO, BOSMOKHO, B IAJIEKOM OY/IyIIIEM BaM y/IacT-
41 CO3/IATD APy CTPOK, O KOTOPBIX U Yepe3 HECKOIBKO JIeT MOKHO OyrieT ckas3ath: « He-
110x0». Ho Mup gBHO He cTaHeT Xy’Ke, eCJId BMECTO 3TOr0 Bbl IIPU3HAETE, YTO HA CBETE
HET HUYEero COBEePILIEHHOTr0, U y/I0BJETBOPUTECh HAIIMCAHUEM TaKOTO KO/a, KOTOPBII
Gy/IeT BIIOJTHE MMOHATEH U Yepes MeCTh MECSIIEB.

A6conoTrsauua: Kkorga gonycTuMbl
NOPOUHbIE NMPAKTUKMH

Bo Bcex kHurax, mocobusix u MogKacTax Ha TeMy IIPOrpaMMUPOBAaHUS IIOCTOSHHO TIO/-
YEePKMBAETCS, KAK Ba’KHO MMCATh YMCTHINA KOJI, TOJb30BATHCS CHCTEMaMK KOHTPOJIS BEp-
CI/II?I " B IPUHIIUIIE TIOAJIEPKUBATDH ITOPAIOK. B TIPpUHITUIIE — 3TO XOPOMIO U MPaBUJIbHO,
U CJIEAYIOIINNT pas3/iesl HU B KOEM CJIydae He J0JIKEH MOATOIKHYTh Bac K HEAKKYPaTHON
pabore 1 0TOUTH MHTEPEC K CAMOCOBEPIIEHCTBOBAHMIO.

Ho Bceraa ectb uckimoyeHus.

CosHaTesbHO TMCaTh TJI0XOM KO — BCE PABHO YTO AENATh A0JITH. DTO MOPUIIAETC,
HO B OITpe/ieJIEHHBIX JKU3HEHHBIX CUTYAIMSIX Y Bac IIPOCTO HET IPyToTo BhixoAa. M kak
KPEAUTDI BIIOCJTEACTBUM IIPUXOAUTCA OTAaBaTh C IPOIEHTaMM, Bbl PACIlJIQYNBAECTECDh 3a
TeXHUIECKUH OT B KOJIE, JOTMYIIECHHBIN pajiu CKOPEUIero JOCTKEeHNS 11eau. Bam
MPEICTONT HEOIATOMAPHOE 3AHSTHE — PACILIETATh 6e3yMHYIO Ty TAHUILY B KOJIE, BBIHO-
CHUTb HACTPOHKH B (hailibl U BHIOpACHIBATH OOJBINHE (DPArMEHTHI KOJIA.

Hckmouyenne 1 — oyHOpPa30BbIE MPOTPAMMBI

Taxoit Kozt 10JKeH ObITh BBITIOJHEH JIUIIh OJTHAK/IBI MJIH HECKOJIBKO Pa3 — HAIIPUMED,
B IIPOrpaMMe, 00eCTIeYMBAIOIIEN MUTPAIUIO OT/IEILHOTO TIPIJIOKEHS], BECh MACCHB JIaH-
HBIX KOTOPOTO JIANTUPYETCS K HOBOW BEPCUM MTPOrpaMMbl. ToT/Ia Koz TPOCTO UCTIpaB-
JIIOT JIO T€X MOP, TIOKA OH He BBITIOJTHUT CBOIO 33j1auy. B TakoM cirydae nepgheKknnoHu3m
He OTIPaB/aH.
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Hckmouyenue 2 — npOTOTHIIBI

ITporoTnbl — 9T0 HAGPOCKHM, IPU3BAHHBIE PEICTABUTH UALIO B Koje. IIpu nx paspa-
6OTKe JOIyCTUMO IIpeHeOperaTh TAKUMH BelllaMy, Kak 00paboTKa oMmOOK, peaansyst
TOJIBKO HZIET0 U HE YYNTHIBasA, KAK BIIOCTEACTBUH MOKET N3MEHUTHCS 1IEJIb €€ MPUMEeHe-
Hust. EcTh XUTPBIN TpHeM: PETUCTPUPOBATH B CHCTEMe KOHTPOJISI BEPCUIT M TIPOTOTHUIIHI,
TaKUM 00Pa3oM, B KaUueCTBe PE3EPBHOIT KON COXPAHSIETCS BCSI UCTOPHSI pa3paboTKH,
a KOHerTHbeI IIPOTOTHII MOJKET COZEPKATh MHTEPECHBIEC U/IEH, KOTOPbIE BIIOCIECACTBUN
TaKyKe MOT'YT IPUTOAUTHCA.

K coxaseHuio, B TaKOM CJIydae IPOTOTHII 3a4aCTYIO PACCMATPUBAETCS KaK MepBast
BepCus PUIIOKeHNs. VIMEHHO B JAHHOW CUTyal[Mu BaM ayKHYTCS BCE KECTKO 3aKO0-
JIMPOBaHHbIE 3HAYEHUS U MO/IaBJIEHHBIE UCKITIOUeHUS. ITY HHMOPMAIIUIO MOKHO pa-
[MIOHAIBHO UCMOJIb30BATh, 3AHUMASICh PePaKTOPUHTOM, MOy IApU3ANueil 1 OTIal-
KOi1 koza.

BriosiHe MOJKHO BBICTPOUTB Ha OCHOBE TIPOTOTUIIA CEPHE3HYIO CUCTEMY, €CJIU Hali-
JIETITb BPeMsi elife pa3 06[yMaTh Koe-KaK CKJIETaHHYI0 apXUTEKTYPY, TPUYECATh MEJTKIE
U He O4eHb MEJIKUE OTPEXH, 8 TAKXKe T103a00TUTHCS O HAZIEKHOCTH, YA0OCTBE TTOIEPHKKY
U PACIIUPSEMOCTH CUCTEMBL. BO MHOTHX KOMITAHUSX C 9THM BO3HUKAIOT MPOOJIEMBI, TO-
CKOJIbKY OT/IEJTBHOE BPEMST HA TaKy1o pabOTy HE BBIICISAETCA.

Hckmoyenne 3 — cMyTHO npeJCTaBasenIb cebe npodiemy

Ciiygaercs, 9TO ThI XOUEIb YTO-TO PeaJn30BaTh, HO CaM He BITOJTHE TIOHUMAEIITb, YTO
MMeEHHO. B Takux cydasx iydiiie cHavasa HarmucaTh KO U TOCMOTPETh, YTO TOJTYUNUTCS,
4TOOBI IIOJIHOCTHIO IIPEACTABUTD cebe mpobieMy. 3aTeM KO MEHSIIOT, IIPUYECHIBAIOT He-
AKKypaTHBIE MECTa 1 00eCIIeYNBAIOT IPAaBUIbHYIO 00paboTKy OINGOK.

Taxkoii criocob nreparMoHHON pa3paboTKU KoJa OY4eHb JeCTBEHHBI, eCIi IPUMe-
HSITH €0 B HEOOJIBINX 00beMax, HAITPUMep, YTOOBI OCBOUTHCS ¢ HE3HAKOMOIT OubinoTe-
KO WJIU TIPOTECTUPOBATD pelienne 3aaun. OHAKO TaKas MPAKTHKA JAA€T PSIMO TIPOTH-
BOITOJIOXKHBII PE3yJIbTAT, €CJIM BHEAPHUTD €€ B paMKaX GOJIBIIOTO MTPOEKTa, MOCKOJIbKY
HEaKKypaTHbIe TIPUEMbI HABCETIA YKOPEHSIIOTCSI B KOJIE.

B omnpeneneHHbIX 00beMax JOMYCTHM U KOIKIIACT KOJA, TO €CTh UCIIOJIb30BaHNE
He6OoIbIINX (hParMeHTOB, HaJepraHHbIX ¢ (POPYMOB 110 POrPaMMHUPOBAHMIO MU U3
6s10roB. Takue criMcaHHble KyCOYKU KOJA 3a4acTyIo He CIMIIKOM IOAXOAAT K KOHKPeT-
HOU TIPOTpaMMe, MOTYT OBITh YCTAPEBITMMH MJIH HEKaueCTBEHHBIMIEL. Ho TpenMy1IiecTBo
(bparMeHTOB B TOM, YTO OHU PAabOTAIOT U MOTYT IPUTOAUTHCS B APYTOM MECTE — TaM,
rJie B MPOTHBHOM CJIyYae TPHUIILIOCH Obl YacaMU YU TATD OKYMEHTAIIO U PasbupaThCst
B KOHIENIUSIX. Eciu BBl ciemno konupyere rae-abo Ko, TO JOJKHBL XOTS ObI IIPOYH-
TaTh, YTO €Ille MUIIYT O HEM B JJAHHOM MCTOYHUKe (HAIIPUMED, B KayeCcTBe KOMMEHTa-
pUsI), @ TaKyKe OCTABUTh COOTBETCTBYIOIINE KOMMEHTAPUH B CBOEM KOJIE.

PaccrtaHoBKa npuMopuTeTOB

Mocne nepepbliBa B HECKOBKO JIET A 3aX0TEN NMO3HAKOMUTLCA C HOBbIMMW BEG-TEXHONOTMAMY,
B YaCTHOCTU Nyylle pa3obpaTbca ¢ 06beKTHOM Moaenbto JavaScript, noapobHee nsyuntb
jQuery n onpoboBatb HoBble BO3MOXXHOCTU HTML5. [1ns sToro
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A B CcBO6OHOE BpeMA Hanuncan cBoeobpasHblii KOHCTPYKTOP Kosina<el c Be6-noanepKKoi.
B 3TOM NprnoxeHnn MoXHO KOMOMHNPOBATb MeIoLMECA KapTUHKIN 1 CHabXKaTb UX TEKCTOM.
Peann3oBatb 3TOT NPOEKT A peLunn 3a YeTbipe Heflenn — y MeHA Kak pa3 BblAanca AeKPeTHbIN
OTNYCK, — COBMPaACh K KOHLY 3TOro cpoka 3anycTutb paboTocnocobHbIN NpoToTUM. 3TO He-
60nbLUIOI CPOK, YUMTbIBASA, UTO 3a 3TO BpeMA TpeboBanocb 0XBaTUTb Tpu 6onbLUKe Tembl, NO-
nyTHo 3a60TACb 0 MNageHLe. MosTomy A pelunn, YTo o6beKkTHaA Moaenb 6yaeT UMeTb HU3KUIA
npuiopuTeT 1 A He Byay pa3buBaTb KOA Ha MOAYNW, Kak npeanonaran 3apaHee. Bmecto storo
A pelnn BCe 3anmcaTb B OrpOMHbIN daiin JavaScript B HaaeXxae, UTo no3xe y MmeHA byget
BpeMs npuyecaTb 3TOT Kog. Mpuiien K Takomy BbiBOAY, MOPa3MbICAVB 1 PELLMB: B CTONb He-
60nbLIOM NPOEKTe HeJOCTaTKW, CBA3aHHbIE C OTCYTCTBMEM MOAYIIbHOCTY, ByAyT He CINLLIKOM
cepbe3Hbl. K Tomy e y MeHA Obio oLLyLleHre, YTO eCciv A BO3bMYCb 3a YfleHeHUe 06beKTOB
6e3 NoHVMaHNA 06 beKTHOM MOAEN, TO MHe MPUAETCA eLle ABa UM TPU pa3a NnepenncbiBaTb
BCe 3aHOBO.

Ha 37oT pa3 cTpaterus cpabotana. Ceilyac y MeHa ecTb pabouasn cuctema, i XOpoLlo
npepactasnaio ce6e HTML5 u jQuery, a B HacTosALee Bpema 3aHMMaloCb Mogynapusaumen
Koga.

WoxaHHec

Hckmouenne 4 — anpTepHATHBA ObLIA Yepecuyp 3aTPATHOM

ITOT ciryyail IeTMKATHBIH, MOCKOIBKY TOATATKUBAET K JIOKHBIM OIIEHKAM pau yi00-
cTBa. 3aYacCTyIO, €CTM CJIOKHOCTD KaXKETCS HETPEO0JUMO, 3TO TaKKe MTPU3HAK TOTO,
4T JIOO BBI He BIIOJIHE MMOHSLIN 3224y, THO0 MMEIOIIUICS KOJL II0X0 CTPYKTYPUPOBaH.

Ho Bce-Taku Bo Bcex ciiydasix eCTh O YeM ITOPa3MbICIUTD: O MUTPAIlMOHHBIX CIleHa-
PHSIX, 0 TOM, KaK [eperpaBuTh MHMOOPMAIUIO U3 OHOI 6a3bl JaHHBIX B APYTYIO, TPHYEM
3allyCK M TeCTUPOBaHKe TpeOyeTcs BBIMOIHUTD Ha OJHON MaIlluHe, BILIOTH /10 PYKOBOJI-
CTBa MO0 BOCCTAHOBJIEHUIO, B X0O/[€ KOTOPOTO JIOJIKHBI 2KOHOMHUTBCS 710 TPEX yPOBHEN
BJIOKEHUSI.

Hckmouenne 5 — Ha BaC BHE3AMHO CIIYCKAIOT Je/JIaiiH

Kak 1paBusio, ruGKie CpoKU MOTYT JIMIIb YAJIUHATBCS — 110 KpailHell Mepe Mbl JII0OMM
cebs1 B aTOM ybexnaTh. Ho nnorna geamaiin BOSHMKAET Ha TOPU3OHTE COBEPIIEHHO He-
OKUIAHHO. DTO 0COOEHHO HEMTPUSITHO B TEX CJIyYasiX, KOT/Ia Thl TOJBKO Ha4al pa3pabor-
Ky KaKO-TO BaKHOU BO3MOKHOCTH, MOHUMAEIIIb, YTO OHA 1 OJIM3KO He TOTOBA, HO 3a-
Kazunk TpeGyer paboTOCIIOCOOHBIN POTOTHIT «KaK MOKHO CKOPEe, JIydllle — 3aBTPa».

N — peasbHast HCTOPUsT — ThI paspabarbiBaeliib npusoskenue it Android mpocto
U3 IIOOBY K UCKYCCTBY, YTOOBI TTIOXBACTATHCS, YTO MIMEHHO Thl HAITUCAJI [IEPBOE TIPUITOKE-
HI€ TAKOTO POJIA, & TOTOM CJIYYAETCS IJIe-TO POYECTh PACIIBIBYATHIE CBEIEHUSI O TOM,
4TO KTO-TO JIPYTOM YIKe TUTIET IPAKTUYECKH TO e camoe. Thl 4yBCTBYEIb 10CaLY, CJIOB-
HO TPOUTPBIBAEIIb TOHKY K KOKHOMY MOJTIOCY, H]Ist BTOPBIM, TO3TOMY HACKOPO JI€JIA€EIIh
MUHUMAJIbHYIO BEPCUIO ¥ HAJCENTbCS, YTO B HEe He BKPALYTCS COBCEM YK OJMO3HbIE
Garu. TToz:xe 00s13aTeIBHO HANIETCST BPEMST, 4TOOBI IPEIAPUPOBATD KOJ[ C TEXHUUECKUM
JIOJITOM U 32aHOBO €r0 cOOPaTh.
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CuTtyanuu, B KOTOPBIX HEAKKypaTHbBIE TIPUEMBI M XaJITyPa HABEPHSIKA BaM ayKHYT-
€51, — KOTJIa BBl HACKOPO ZieJIaeTe 3aIIaTKY 711 (GYHKITMOHUPYIONUX cucteM. Ecim Tie-
TO YTO-TO He pabOTaEeT, TO IPAKTHIECKU HUKOTA HE CTOUT «OBICTPEHBKO UCKATh» OIING-
Ky W UCTIPaBJSTh ee. Bo-TIepBhIX, B YCIOBUAX IEUTHOTA CaM IEUTHOT MPOBOIIUPYET
onn6Ki. Bo-BTOPBIX, IIOCKOJIBKY BbI JOILYCTUJIA HCXOAHYIO OLIMOKY, a He IOAyMaJIi Haj
3aj1aueii TTOJ0JIbIIIE, OMIMOOUHO TI0JIATATD, YTO CMOKETE 3aHOBO BHUKHYTh B 33j1a4y U pe-
ITUTH ee JIyYllle, YeM B TIPOIILITBIN Pas.

Hckmoyenne 6 — Bbl XOTHTE TOOEANTH B <KOHKYpCE MO 00 ycKaun Koga»

Hexoropbie pa3paboT4vKy yMEOT IPOrPaMMUPOBATh TaK XOPOIIO, YTO Y HUX IIOJIY-
YaeTcs TPO3HBIN, HETIOHSITHBIN, HO TIPe/lesIbHO BBIBEPEHHBIN Ko/, Torma oHN ycTpanBa-
0T JIy9JIU ¢ TAKMMU ke rpodeccuotaiamMu. Llesib Takux «KOHKYPCOB 110 006Gy CcKaiun
KOJa» — HalUCaTh IIPOrPaMMYy, KOTOpasi B uzease OyaeT IOHATHA JIUIIb MalluHe, HO He
YeJIOBEKY.

¥V HauMHAIOIIEro MPOrpaMMUCTa eIBa Jik Oy/IeT Jaske MPU3PAYHbIil [aHC T06eUTh
B TAKOM COCTSI3aHUU, JIa’Ke €CJIU OH HUYETO He TTOHUMAET B KOJIE U 110 HEBEJKECTBY UTHO-
pupyer Bcstueckue corsiaierust. [Ipu3oBoii Ko B TAKMX COPEBHOBAHUSIX HETIOHSITEH, HO
cZieJIaH TaKUM CIIEIUATbHO, TTOCKOJIbKY BBITIIEJ U3-TI0/I PYKU MacTepa.

EcJiv BbI Bce-TaKku XOTUTE HONPOOOBATh CBOM CUJIBI B TAKOM KOHKYPCE, TO BaM CIOJa:
https://en.wikipedia.org/wiki/Obfuscation_(software), BbiGeprTe KOHKYPC Ha TOM SI3BIKE,
KOTOPBIIf BaM HPABUTCS.

Mo:keTe cchlIaThCsl HAa HAC M B CJIEYIONIUX CJIYYAsIX, KOT/Ia XOTUTE TIPUMEHSTH He-
Ge3yIpeyHble METOIbI.

O Bce mocencTBIsI XOPOIIO 0603PUMBbIL, TOCKOJBKY PEUb UAET O HEOOIIBIIOM TIPOEKTE
wn 06 OT/IETBHOM MOJIyJTe B 6oJiee KPYITHOM TIpoeKTe (Pa3yMeeTcst, eCJIM OH He CBSI-
3aH ¢ GAHKOBCKUMU CUETAMHU MJIU YbUM-HUOY /b 37I0POBHEM).

O BbI co3HATENBHO JIOMUTECH qepes3 CBOI IIPOEKT «B I'PA3HBIX Callorax» 1M HaMepeBa-
€TeChb ITI03KE HaBECTU B HEM ITOPA/IOK.

O Ilosxe y Bac HalizieTcsl BpeMs U BO3MOKHOCTb YCTPAHUTD YCTPOEHHBIN BaMU Xa0C.

B nneane ciemyer yeTko momedathb II0OXON KO KaK MJIOXOM.

PasymeeTcs, ¢ 9TUM CIHUCKOM CBSA3aHa ellle OfHa MpobiieMa: MOKHO IIPAKTHYECKU
B /110001 CUTyallul YUCTOCEPEYHO YTBEPIKAATH, YTO B HEH aKTYaJbHO XOTSI ObI OHO
U3 OIIMCAHHBIX YCJIOBUM. B TaKOM ciiydyae 9TOT CIIUCOK He paboTaeT B KauecTBe pas-
IPAaHUYUTESBHOTO MHCTPYMeHTa. BO3M0OXKHO, TPOI0IKast IPUBEIeHHbIN paHee Ipu-
MED C JOJIIOM, CJeAYeT CKa3aTh O HEKOI BHYTPEHHEH «KapTOTeKe NOJKHUKOBY», KO-
Topast Benach Obl B «O01ecTBe 3aMUThl BBICOKOTO KayecTBa Koja». Beakuii pas,
Korja 6epelib TeEXHUYeCKUI KPeAUT, B 9TOI KapToTeKe AejiaeTcss HoBas 3anuch. Kpe-
JATHI MTOTAIAIOTCS TPU PeaKTOPUHTE TIOXOTr0 KO/, B TAKOM CJydae 3aluch ya-
aserca. IIoka ecTh HeloraleHHbIE BBIILIATHI, HOBBIX KPeAUTOB He OepeM. Takum
06pasoM yaaeTcs XoTst Obl 0HAXK bl M30€KaTh B KOJAE OLIMOOK, CBSI3aHHbBIX C JKeJla-
HUEM CeJaTh I0-ObICTPOMY, IIPH YCIOBUU, YTO IPUIEPKUBACILLCS [IPABUJI TAKOIO
BBIMBIIIJIEHHOTO 00IeCTBA.
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Eciaiu BB Tak HUKOT/IA U He cobeperech ¢ IYXOM, 9YTOOBI TPUOPATHCS B TIIIOXOM
KOJIe, BCET/Ia OCTAeTCst BOBMOKHOCTD KyTTUTh CBOeOGPasHyIo MHyAbTeH 0. Ha caiite
codeoffsets.com MOKHO U36aBUTHCS OT OTPEXOB, AOMYIIEHHBIX B KOJIE, TO0GHO TOMY
KaK Ha PYTUX Pecypcax MOXKHO 3aIJIaTHTh 32 JUIIHUE BbIXJIOMbBI. Tak, Tpu HeKade-
CTBEHHbBIE CTPOKU BaM TaM UCIPaBsT 3a $1,5, I0X0 CIIPOEKTUPOBAHHBIN KJIACC — 3a
$50, a nmosnHas nepepaborka npuiaoxenusa norgHer Ha $5000. Ity geHBIU UAYT Ha
MOJIEPIKKY PA3IMUHBIX CBOOOIHBIX MPOEKTOB, TIOCBSIEHHBIX 60phe TPOTHB TIT0-
XOro KOJIa.
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He nenaun cam

Onnax bl xxui B ITosblire GeHbIi eBpeil, y KOTOPOTO COBCEM He ObLIO JeHer
Ha y4elOy, HO OH IIMTaJI 0COOYIO CTPACTh K MaTeMaTuuecKuM Haykam. OH unTal,
YHTAJI TO, 4TO MOT IPHOOPECTH, — 9TO ObITa TTapa AeneBbix KHmskek. OH xyMait,
U yYWJICS, ¥ ellle pa3 gyMait. M B ofuH 1pekpacHblil ieHb oH coBepiui OT-
KpBITHE, OH 00HAPYKUJ 1esyto CHCTeMyY M MOYYBCTBOBAJL: ST UTO-TO CHEJIAJL.
A KoT/1a OH ITOKWHYJI CBOI MaJIEHbKUIA TOPOJIOK, OH YBUJIEJ HOBbIE KHUTH, U BCE,
4TO OH ClIeJIaJ, BCE, YTO OH OTKPBLI, YK€ ObLIO 3€Ch — 9TO HA3bIBAJIOCh AU(D-
(pepertmanbubM ncyucaeHueM. Torma on ymep. Jlioau TOBOPSIT: 4axoTKa.
Ho on ymep ne ot Hee.

Rypm Tyxorvcxuii. He 6vi6aem nemponymozo cneea

HeorrbITHBIE TIPOrPAMMUCTBI TPATSAT MHOTO BPEMEHHU, 3aHOBO n306peTast GyHKIUH,
KOTOPBIE yKe MMEIOTCST B UCTIOIb3YEMOM MU SI3BIKE WU €T0 CTAHAAPTHBIX 61OIHnoTE-
Kax. Pagymeercs, Ha mepBBIX TIOPAX HEBO3MOKHO TONYIUTH MPEACTABIEHIE 000 BCeX
(OYHKIUSAX KOHKPETHOTO sI3bIKA TporpaMmMupoBanust. HUKTO He Gy/eT HaunHATh H3yJe-
HUe sI3bIKa, 3AII0OMUHAsE BCe ero KoMaH/ibl B asihasutHoM nopsizike!. Tem He menee kax
e 6e3 0COOBIX YCUIHUIA OITPe/Ie/ITh, T/IE 1eJeco06pasHo KOPIEeTh HAJl 3a1a4eil U mpo-
rPaMMUPOBAThH CAMOMY, a 7€ BBI BCETO JIIIb 3aHOBO n300peTaeTe Besocutes (¢ Tpe-
YTOJIbHBIMU KOJIeCaMu )?

Bot memosrapiit cicok komaua PHP, koTopbie s 1o HesHaHWTO Hamicaia caMma:
array rand, disk free space, file get contents, file put contents, filter var,
htmlspecialchars, import_request variables, localeconv, number format, parse
url, strip_tags, wordwrap.

Rampun

OI[HaKO HeyMeJIble TIPOTPaMMUCTBI HE TTOJIb3YIOTCA UMEIOIMUMHACA PEIMIEHUAMN He
TOJIBKO II0 HEOIIBITHOCTU HUJIN HE3HAHUIO. I[a>1<e €CJIN II0CTaBJIeHHaA 3a/ada BbI3bIBA€T
Yy nporpaMMucCTa pO6KO€ TOZO03PEHME O TOM, YTO KTO-TO YK€ MOT paHee C Hel CTOJIKHYTb-
Cs ¥ HAUTH penieHune, 1ajIeKo HE BCeT/Aa 1eIacTCA C]IeI[yIOHlI/Iﬁ JIOTUYHBIH TI1ar: Haﬁny—Ka

! IlouTn HukTo. B IIpUHIIUIIE, 9TO OYE€HDb XOpollasd naes, Ho IPpUCTYIAaTb K YTEHUIO TaKOro CIIn-
CKa KOMaH/[ CJIeJ[yEeT YK€ Ha TOM JTalle, Korja 1oJAbICKNBa€ellb KaKI/Ie-HI/I6yI[b 9K30THUYECKUEe
(l)yHKI_[I/II/I, O CyHUIECTBOBAHNHM KOTOPbBIX B CBOE€ BPEMA U ME€UTATb HE pellaJiCA.
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s1 9TO peleHre. MHOTHe BOCIPUHUMAIOT IIPOTPAMMIPOBAHNE KaK MHTEPECHOE U YBJIe-
KaTeJbHOE 3aHATHE, [I03TOMY TOPa3/i0 OXOTHEE TTHIITYT KOJI, 4eM UIITYT yKe HAaTMCAHHBII.
Kpome Toro, 110111 CKJIOHHBI TIEPEOIIeHUBATH COOCTBEHHBIE CIIOCOOHOCTH, & TAKIKE HEI0-
OIIEHWBATh CIOKHOCTD CTOSIIEH Mepes HUMH 3a1aun. Kax pas Te 3amaun, KOTOpbIe Ka-
JKYTCS BIIOJIHE 0003PUMbIMU, 000paYrBaIOTC IIPOOJIEMaMU, XOTsI HEOIIbITHBII IIPOrpaM-
MUCT, 03HAKOMUBIIUCH C 337Ia9€ii, TIOUTH CPa3y NoJaraeT, YTO HAIleJ ecJI He pellleHue,
TO TITh K HEMY.

BHuMaTe bHbIe YNTATEN PACIIO3HAIOT B 9TUX MPoOJIeMax 060POTHYIO CTOPOHY BaX-
HBIX TIPOTPaMMePCKUX Ho0poeTeeii, nepeuncieHtbrx Jlappu YosicoM (0 HUX MbI
FOBOPUJIM B IJIaBe 2): JIEHU, HETEPIIEHUs 1 TIePEOIeHKN COOCTBEHHBIX CHJI. ITH Kaue-
CTBa MIPOTPAMMUCTA TIPEBPAIIAIOTCS B IOCTOMHCTBA JUIIH TOTAA, KOTa CIEeIaIuCT
HAaYMHAET UCTOJB30BATh UX K MECTy. TOT, KTO CaMOCTOSTEIHHO MUTIET BCE CBOU WH-
CTPYMEHTBI, He 03a6OTUBINUCH TIPEIBAPUTEIBHBIM UCCJIEIOBAHUEM, YITYCKAeT BPEMS,
KOTOPOE MOKHO OBITIO OBI TOTPATUTH HA CO3/IAHIE YETO-TO IeHCTBUTENHHO TIOIE3HOTO,
elife He cymecTByioniero. Beap nepsas pabouast Bepcust COGCTBEHHO (DYHKITMK pac-
YeTa JaThl, ABUKKA JJIs1 GJIOTa WJIM MHCTPYMEHTA JIJIS yuera pabodyero BpeMeHH IHIIeT-
Cs1 Ha yiuBJIeHUE OBICTPO, HO CTOUT TOJIBKO HAYATH €10 OJIb30BATHCSI, KAK TOPA3UTEIb-
HO GBICTPO BCILIBIBAIOT KAKUE-TO YACTHBIE CIyYar, Oar, MOKeNaHusT O PACITUPEHHUIO. .
A korza ¢ KomoM HAYMHAIOT PAGOTATH APYTHE JIOAH, €70 TOANEPKKA MOKET OTHSITH
y Bac OrpOMHENIINIT KycOK Ku3uu. COTJIAaCHO N3BECTHOMY SMITMPUYECKOMY ITPABUILY
OTBITHBIN TPOTPAMMUCT C YYE€TOM OOIYMbBIBAHHUS, TECTUPOBAHUSI, OTJIAIKHU, ONITHMHU3a-
[UU ¥ TIOKYMEHTUPOBAHUS ITUIIET IPUMEPHO ECSATh CTPOK OTTOUYEHHOTrO KO/IA B JIEHb
(kcraTw, y mucatesieii cxosxkast cutyaius ). HeonbITHBI paspabOTYUK, BEPOSITHO, yCIIe-
eT He GoIIbITe.

JU7ist peteHust MOCTOSHHO TOBTOPSIIONINXCS MTPOBIEM CYIIECTBYIOT CTaHIaPTHDIE
peleHwus, ToBeleHHbIE 10 COBEPIIEHCTBA MHOTUMU IMTOKOJIEHUSIMU TIPOTPAaMMKCTOB. Ta-
KOBBI, HAITPUMED, AJITOPUTMBI COPTUPOBKU. HeobxoauMocTh paboThl HaJl 3a/1a4uel, Tpe-
Gytoreit 0co6oTo, paHee He CYNIECTBOBABIIETO MPUHITUIIA COPTUPOBKH, cama o cebe
MAaJIOBepOsITHA [JIs cpe/Hero nporpammucta. Ecoiu npenaraemoe Bo hpeliMBOpKe CTaH-
JApTHOE pellleHre He SBJSeTCS MIeaJbHO NOJOTHAHHBIM 10l KOHKPETHYIO CUTYAITNIO,
3TO ellle He TIOBO/ Pa3pabaTbiBaTh COOCTBEHHOE PEIEHNE, TOCKOIbKY B TAKOM CJIyJae
BbI HE TOJIBKO TPATUTE BPEMST, HO U, BEPOSITHO, [IOTTyCKaeTe OMMOKH, a Takke paboTaere
Bpaspes ¢ dpeiiMBopkoM. MHaue TOBOPsI, B UTOTE BB peain3yeTe st celst MpeKPacHbIit
AJITOPUTM COPTUPOBKH, HO HECTBIKOBKH MEXy KOZIOM 1 (hPeiMBOPKOM TIPOSIBSITCS T/ie-
HUOY/Ib B APYTOM MECTE.

ITpuMEHSI T TOTOBBIE PEIIEHUSI 1eJIECO0OPAZHO U TOTOMY, YTO CAMO/IEbHBIE HHCTPY-
MEHTBI He 006Pa/LyIoT TeX, KOMY B GyIyIieM IpraeTcs paboTaTh ¢ BAIMM KOJOM ¥ YMTAThH
€r0. BO3MOKHO, 3TH CIIETUATICTHI 3aX0OTT MOBBICUTD TPOU3BOANTETHHOCTD TIPUIIOKEHUST
WM HaliTh B HeM omOku. Ecim ske B HeM BMECTO BBI30BA MPOBEPEHHBIX CTAHAPTHBIX
(byHKIIUIT BCIUIBIBET Baliie COOCTBEHHOE PellleHIe, TO HE3HAKOMBII KO BBI3OBET CIIPaBe]l-
JMBOe HepoBepue. YnuTaTenio Koja IPUIETCS CaMOCTOSITEbHO PasOUpPaThest ¢ eTaJISAME
CTPAHHO (DYHKITUT COPTUPOBKH, YTOOBI YOETUTHCST, 4TO OHA HE COIEPIKUT OITHOOK 1 JIeH-
CTBUTEILHO 3(h(heKTUBHO peraeT 3aj1auy. HarpoTus, eciiu 661 B KoJie GbLTa HCIIOJIb30BaHa
cTaHjapTHast (GYHKIHs, TO ONBITHBII YATATETb MOT ObI BCEM 3TUM He 3aHUMATHCS, TI0-
CKOJIBKY Pean3aliisl CTaHIapTHOH (QYHKITIH TPOBepeHa yKe CTOIBKO Pa3, YTO MOKHO He
COMHEBATHCS: OMMUOOK B Hell HeT 1 paboTaeT oHa ahHeKTHBHO.
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Y10 penatb

Ecam noBunb ce6s Ha TOM, YTO CHOBa M CHOBa INNIICIIb TTOXOKHIA KO AJ1A pelneHnA
OTHOCHUTEJIbHO HpOCTOfI 3a/la4M, CKOpee BCEro, AJd TaKOTo Caydasd yKe €CTb TrOTOBOE
KOMITaKTHOE€ pEllICeHUE. CyHIeCTByeT pPAn BO3MOKHOCTEH Hall[yIIaTb TaKO€ pelIeHune.

©)

©)

Yuraelb JOKYMEHTALUIO 110 S3bIKY, MCIIOJb3YEMOMY B JTaHHOM IpeaMeTHol 0bJia-
ctu. Moxer 6bITh, yacTCst HATH MepeKpPecTHbIE CCHUIKU Ha HY;KHOE PellleHue.

CMOTpHIITh CITUCOK BeeX (DYHKIMI Win (DYHKIMI U3 ONpe/leIeHHON TeMaTHIecKOi
06JIACTH ¥ HAIEETTBCSI, YTO HYKHAst QYHKIHS OyAeT UMeTh TOBOPSITIee Ha3BaHUe.
Taxk, GyHKII array_rand U3 IPUBEIEHHOTO paHee IpHUMepa JeTKO OTBICKMBAETCS
B HoKkymenTaiuu 1o si36iky PHP Ha caiite php. net B paznese « DyHKIINN MacCHBOB».

CBaepsienibest ¢ KHUTOH, B KOTOPOI IePEYNCIISTIOTCS CTaHIapTHBIE penenust. [t aTo-
0 XOPOIIO HOAXOAAT cOopHUKK pelienToB oT usaarenscrsa O’Reilly (8 opurunane
takue kauru HaszbiBatoTess Cookbook). B Hux hopMyIupyoTest TUITHYHbIE BOTIPOCH,
BO3HUKAIOIINE TIPU TPOTPAMMUPOBAHIH, OTBETHI HA KOTOPBIE NafoTcst B (hopme pe-
ETITOB.

3abuBaerib MpobIeMy B MOMCKOBUK U UINEIIb PelleHNe HA TAKMX CEPBUCAX, KaK
stackoverflow.com, r/ie cpasy MHOKeCTBO II0JIb30BaTes el IIpe/yiaraioT peleHnst OHO
aneraHTHee apyroro. Hampumep, s HaTKkHyJICs HA (DyHKIMIO array_rand, 3a/1aB 3a-
npoc "how to" "random element" array php.

3axoauiib Ha caiiTel github.com mm sourceforge.net 1 uielb B ONUCAHUAX CBOOO/I-
HBIX TIPOEKTOB HAMMMCAHHBIN HA MHTEPECYIoIeM Bac s3bike. CYIecTBYET OTPOMHAS
BEPOSITHOCTH TOTO, UTO Ballia mpobJeMa yiKe penragach. 3aTeM BbISICHSIEIb, KaK aB-
TOPBI IPOEKTA CIIPABUIINCH C 3a/1a9ei.

Korza Hakonuinb HEKOTOPBIN OMBIT, TO U B CPABHUTELHO HOBOM SI3BIKE ITPEJICTAB-
JIsienThb, Kakue yHKIIUU ecTh B pacnopstbkennu. Ocraercsl yTOUHUTh WX HAa3BaHUS
U TEXHUUYECKUE JIeTaln. YoKe He pugercs GopMyJInpoBaTh B MOMCKOBUKE KaKOM-
HUOYIb TSKEJIOBECHBII 3ampoc Bpoje "how to" "random element" array php.
BMecTo 9TOro 10CTaTOYHO CIIPOCKTE: array_rand in python, 4ToObI HAWTH TUTOH-
CKUIT 9KBUBAJIEHT y>Ke 3HaKoMOl KomaH el PHP.

JInipb OKOHYATETHLHO y6€Z[I/IBH_II/ICb, 4YTO HUTZE HET TOTOBOT'O KO/Ia, KOTOPBIM MOKHO

6BLITO OBl BOCIIOJIB30BATHCS, CTOUT MPUCTYNATh K IPOrPAMMUPOBAHUIO caMoMy. [1pu
3TOM MOJKET OUeHb IIPUTOAUTHCS U MCXOJHBIN KOJI, HAITMCAHHDBIN Ha IPYTOM SI3bIKE, —
C €ro TIOMOIIBI0 BB CMOKETE KaK MUHUMYM OIEHUTh UCTUHHBIE MACIITAOBI CTOSTIEN
repe/; BaMU 3a/1a4i.

Bonblue cnyluaii, MeHblue paboTai

fl Kak pa3 yuycb He 3aHUMATbCA HEHYXKHOW PabOTON: MOCTOAHHO CAyLLalo NOAKACTbl O CBO-
60AHbIX MpoeKTax. [pryem A yuycb faxke Ha TeX, Ha3BaHUA KOTOPbIX Ha MePBbIN B3rNAL MeHA
COBEepLUIEHHO He NHTepecytoT. YTo6bl He n306peTaTh Beniocunes, CHavyana Hy»KHO y3HaTb, UTO
Benocunea CylecTByeT. 34ecb OYeHb MOMOraeT 3HakoMCTBO
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cnaHgwadTom cBoboAHbIX pa3paboTok. Kpome Toro, 3T NoaKacTbl M36aBnAT OT Npeay6ex-
AeHus "Becb 3T0T Open Source Hepaboumii, KOPABbIA 1 OTBPATUTESIbHBIN', KOTOPOE, MO Cy-
LLeCTBY, ABMAETCA OUYepeHOM UMOCTacbio HENPUATUA YyXKX paspaboTok (npuHumn SHMM —
"3T0 He Mbl NpyayMann'), — AOCTaTOYHO NOCSTYLLIATh, C KaK1M 3anajioMm OCHOBATesIM MPOEKTOB
pacckasbiBaloT O CBOUX AETHULLAX.

AHrnon3bluHblii nogkact FLOSS weekly (twit.tv/floss) perynapHo npefctaBnaet Te nuiam
MHble cBOOOAHbIE MPOEKTbI. B 3TOM NoaKacTe ocHOBaTeNny MOryT pacckasaTb, YTO NOABUINIO
MX Ha KOHKPETHYI0 pa3paboTKy, Kakune pelleHns OHWU NPUHANN NPU ee NPOoeKTMPOBaHUN.
B npyrux Bbinyckax Tema obcy»xaaetca wmpe. OueHb pekomMeHayto NporpaMMmncTam, Briepable
6epyLmmca 3a HOBbIN A3bIK, 6MBNAMOTEKY NN TEXHONOTMIO, Napy YacoB NOCNYyLWaTb Takue
noaKacTbl.

AH Bénvwe

Bunébnuorexkm

Ecsin BaM He yaloch HAUTH B PACCMATPUBAEMOM SI3bIKE TAKyI0 (DYHKI[MIO, KOTOpAst
peHa3HAYeHA JIJIS PENIeHUsT KOHKPETHOI 3a/1aui, TO, BO3MOXKHO, OHA JIEUCTBUTENHHO
OTCYTCTBYET B sifipe sI3bIKa. [Ipu peliieHnr OTHOCUTEBHO CJIOKHBIX 33/1a4 (COeIMHEHTE
¢ 6a30ii JaHHbIX, CHHTaKcuYecKuii pazbop XML, o6paboTka n306paskeHmii U JIMHT-
BUCTUYECKHUE OIEPAIIH ), TO TI0 YMOJYAHUIO B BAIlleM SI3bIKE, BEPOSITHO, He OYIeT TOTO-
BBIX MHCTPYMEHTOB JIJIST 3TOTO. B TAKOM CJIydae MpUIeTcs IOMCKATh PEIEHUE B COOT-
BETCTBYIONIMX OMOIMOTEKAX.

Bubanoreka! — s1o nogbopra Gpyuknuii (6O KIaccos, eciu pedb uier 06 06b-
€KTHO-OPUEHTHPOBAHHOM SI3bIKE ), TPEHA3HAYEHHBIX JIJIST PELIEHUST CXOKUX ITPOOIIEM,
BO3HUKAIOIINX B Pa3JIMYHBIX Tporpammax. ([la, aTo Kacaercst mopasuTesbHO OOJIBIIO-
ro KoJimdectBa pobiieM.) B upeanbHoM ciryuae aBTOp OUOIHOTEKH OCOGEHHO cTapa-
eTcst cieiath uHTepdeiic cBoero HUOIMOTETHOTO KO MAKCUMAJIBLHO TOHSITHBIM U~
POKOH ayJIUTOPUY ¥ XOPOIIO €T0 JOKYMEHTHPOBATh., ITOT MHTEpdelic 6ubinoTekn
HasbiBaetcsa API (maTepdeiic mporpammupoBanus mpusioxkennii ). CoszaBas Xopouiuia
API, ero paspaboTuuKu yAeJAs0T 0co60e BHUMAHKE CTPOroMy COOJIIOLEHUIO CorJlalie-
HUl (cM. TJ1aBy 4), 4TO6bI c1eath HHTepdeiic IpeCcKa3yeMbIM U TEM CaMbIM 00Jier-
YUTD JKU3HD Pa3paboOTIMKAM MPUIOKEHUH.

SI3BIKK TPOrpaMMUPOBAHUS MIPENOCTABJSIOTCS pa3paboTUNKy HE B TOJIOM BUJIE,
a cojiepsKar oueHb HoXoxkue Habopbl PYHKIMHI, nHaye ObLI0 Obl IPOOIEMATUYHO Ha-
MUCATh KaKy0-1100 OCMBICTIEHHYIO Tporpammy. [Tog06HbI HAOOP HA3BIBAETCSI CTAH-
IapTHOU 6ubroTeKol nin 6ubinoTeKoit Bpemeru ucrnosnterusi’>, CaMblil IPUSITHBIN
ACTIEKT CTAHAAPTHBIX OUOIMOTEK 3aKII0YAETCS B TOM, YTO IPOTPAMMHUCT TIPOCTO TIOJ-
pasyMeBaeT, YTO OHA CYIIECTBYET, M PACCYMTHIBAET, UTO CMOJKET MCIIOJIH30BAThH €€

TepMuHbl «GUOIUOTEKAY U <ITAKET> 31€Ch YIIOTPEOISIOTCS KAK CHHOHUMBL,

Kax npaBuiio, B Takux GUOGIMOTEKAX COMEPKATCS OCHOBOIOJIATAONME (QYHKIIUY JJIsT OTlepa-
1uii ¢ 6azaMu JaHHbIX, paGOTHI ¢ TEKCTOBBIM BBOZIOM,/BBIBOIOM, MaTeMaTuueckue (hyHKIHH,
yHKIUY [7151 OOpAleHKst CO CIICKAMU, MACCUBAMU U CTPOKAMHU.,
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hyHKIMHU CTOJH ke 6e3yCTOBHO, KAK U KOMaH/[bl, BCTPOEHHBIE B A3bIK. YacTo 1aIeKo
He TIPOCTO MPOBECTU TPAHUILY MEXK/Y SIZIPOM A3bIKA U CTAHAAPTHON OGMOIMOTEKOH, HO
Ha TIPaKTHUKE 9TO PEIKO MMeeT 3HAUYCHIE.

WHast cuTyanus CKIaabBaeTcs ¢ GUOINOTEKaMHU, KOTOPBIE He TaK TPOYHO CBSI3aHbI
¢ A3bIKOM. Beib Takue GUGIMOTEKH MPOrPAMMUCTY ISt Hauasia TIPUXO/IUTCS OTHICKATD,
MOTOM CKayaTh U YCTAHOBUTH. TH CIIEIUATbHbIEC OUOIMOTEKH TOJLKHBI TPUCYTCTBOBATH
1 Ha KOMITBIOTEPE KOHEYHOTO MOJIh30BATE IS, B TPOTHBHOM CJIYYae €My TIPHUIETCS YIO0B-
JIETBOPUTHCS BEO-MIPUTOKEHUSIMU, I pabOTHI KOTOPBIX HY’KEH JIUIb Gpaysep. Eciu
BBl XOTUTE MPUMEHATH TaKue GUOIUOTEKH, TO IOJBKHBI 06yMaTh, Kak OHU TOMALYT HA
Balll KOMIIBIOTEP U MPU HEOOXOANMOCTH Ha KOMITBIOTEPBI BAIIUX MoJb3oBaTeseit. ([l
3TOTO OOBIYHO TAKIKE CYIIECTBYIOT TOTOBBIE PEIICHUS, UX ¥ HYKHO TPUMEHSITh, & HE BBI-
JYMBIBATDb YTO-THGO CAMOCTOSATENBHO.)

Cutyarust MOJKET CTaTh TTO-HACTOSIIEMY CTOKHOU ¥ HEPBO3HOIM, €CJIH ISt pabOThI
¢ 6uboTekoil TpebyIOTCs TPU ApYyrre OUOINOTEKH, a A1 PaOOThI ITUX TPEX — elle
b, [Tog06HBIE 3aBUCMMOCTH MOTYT HACTOJIBKO YCJIOKHUTBCSI, 4TO C HUMH €/1Ba MOJK-
HO YTIPaBUThCsL. 13-32 9TOTO He CIMIITKOM MCKYITIEHHbBIE TIPOTPAMMUCTBI OTHAK BT MOTY'T
B CEPIIax Bce GPOCUTD U PENIUTD: <A ¢/le1aio-Ka 51 Bee camy». [[porpaMMbl, TOMOTAIoMINe
paspeniaTh 3aBUCUMOCTH W YCTaHABIUBATH OGUOIUOTEKH, HA3BIBAIOTCS MEHEONHCEPaAMU
naxemoe (MM OyZeT IIOCBIIEH cleluanbHblil pasen B raase 20).

Ecii B ToM s13bIKe, Ha KOTOPOM BbI paboTaeTe, CymecTByeT cOOBIIeCTBO MPOrPaMMHU-
CTOB, OPTAHM30BABIINX TAKYIO TTAKETHYIO YCTAHOBKY GUOIMOTEK, TPUYEM COOOIIECTBO
BeJIET COOTBETCTBYIOIIIIT OHJIANHOBBII KaTagor, — BaM MOBe3J0. Belb UMEHHO B TAKWX
KaTajorax ysobHee BCEro MCKaTh KOHKPETHYIO GUOINOTEKY UL PEHICHUS CTOATIEH
nepes Bamu 3a/iaur. [109TOMy K HUM cJiesiyeT oGpalarbest B mepByIo ouepelib. B Heko-
TOPBIX U3 HTUX KATAJIOTOB MOKHO TTOIMUCATHCS Ha RSS-JIeHTHI, B KOTOPBIX COOGIIAeTCst
0 HOBBIX TIOCTYTIJICHUSIX, B IPYTUX €CTh CHCTEMA OTEHOK U JPYTHE MEXaHU3MbI 0bectie-
YyeHust KauyecTBa. HeKOTopble U3 3THX MCTOYHUKOB TiepedrcieHbl B Tabu. 19.1.

Ta6bnuua 19.1. Katanoru 6ubnunortek

A3bIK Bu6nnoTeyHbli KaTanor Appec B IHTepHeTte
JavaScript JavaScript Libraries javascriptlibraries.com
Python Python Package Index pypi.python.org

Perl Comprehensive Perl Archive Network cpan.org

R Comprehensive R Archive Network cran.r-project.org
Ruby Ruby Gems rubygems.org

PHP PECL (PHP Extension Community Library) pecl.php.net

PHP PEAR (PHP Extension and Application Repository) pear.php.net

Node.js Node Packaged Modules npmjs.org

B Java u C++ Takue yao0HbIe KaTaJloTH, K COXKAIEHHIO, OTCYTCTBYIOT. ITo anpecy
javascriptlibraries.com HaxoasTCsI TOJBKO BaskHel e 6ubanoreku. OHAKO MPOTpaMMU-
cram Ha C++ cenyeT oOpaTUTh BHUMaHME Ha KOJUIeKInio 6ubimnorek boost.org. toT
CalT He CIUTIKOM JOCTYTIEH /TSI HEOMBITHBIX TIPOTPAMMICTOB, TOCKOIBKY caM 10 cebe
CJIOKEH, HO TporpaMMUCThl C++ MPUBBIKJIN K TAKMM MTPOOTIEMaM.
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Kpome aTHuX KaTasoroB, CBA3aHHBIX C KOHKPETHBIMU SI3bIKAMU, €CTb HHTEPHET-Cep-
BUCHI Bpojie github.com, bitbucket.org u sourceforge.net, Ha cepBepax KOTOPBIX MOKHO
CKaYaTh BCEBO3MOKHBIE CBOOOIHBIE TIPOEKTHI, B YaCTHOCTH, X KOJI.

MpuBA3KM K A3bIKAM

3auacTylo pasnuuHble pelleHns, cneuduyHble Ana KOHKPETHbIX A3bIKOB, 6a3upyoTca Ha
OfHO U TOW e brnbnmoTeke, KoTopasa 06bluHO HanucaHa Ha C. B Takom cnyyae 6nbnuoTteka
COCTOUT M3 HeBONBLLOrO «NepeBofa», NO3BONALENO NPUMEHATb €€ C Pa3HbIMU A3bIKaMW.
Ecnu BbI cnibilwmTe $pasy: «Mbl ucnonbsyem PHP-npuBasky ana pabotbl ¢ open-ssl», 310 03-
HayaeT, YTo B NPOEKTE NpMMeHAeTCA KpuntobrnbnnoTeka open-ssl, HanncaHHaA Ha C, BHe-
Apaemas B akocmctemy PHP ¢ nomoupbio cootsetctaytowero PHP-mogyna.

[TpakTUYeCcKH BO BCEX OCHOBHBIX chepax 3aj1au yske ecTh GecriaTHbie GUbInoTexy,
KOTOpbIe JieTKO HaiiTu. OOBIYHO JIasKe He OfIHA, a OT IBYX JI0 AecsiTu. [IporpaMMucT oka-
3bIBaeTCs Nepesl BLI60poM, U Ha BIGOp Tpebyercs Bpems. JKesesHnoe npaBuiio: 6path
HauboJIee pacipocTpaHeHHy0 OUOJNOTEKY, WK Ty, CAUT KOTOPOU MOIePKIUBACTCS
JIydIiie BCero (3TO MPU3HAK TOTO, YTO pa3paboTunKu 3a00TSITCSI O €€ IOCTYITHOCTH ), TN
TY, B KOTOPOM camast Jiydiiiasi JOKyMeHTalus 1 HarboJiee moHATHbIN AP

Taxxe obpamaiiTe BHIMaHKe Ha JULEeH3U0. EcTh Takue munensun, kak GPL, onn
00sI3bIBAIOT BAC IIPEAOCTAB/ATH BECh CBOM IIPOrPAMMHBIN KO II0 TAKOH JKe JUIEeH3UH,
€CJIu BBl yroTpebuTe B HeM X0Tst Obl HeGOJIBINO# BCTAaBHOM (hParMeHT, TTOANAIAIONIH TT0]T
muensuio GPL. JTunensus Afferto-GPL (AGPL) uzer Ha miar gasbiie 1 Tpedyer my6m-
KOBaTh BECh KOJ[ BAIIIETo BeO-cepBuca, €C/in Bbl ipuMensiete B HeM AGPL-niiieHsupyembie
6ubamorexn. Ipasaa, 00bI9HO OUOIMOTEKH IPESOCTABIAIOTCS 110 MEHEE CTPOTUM JILIEH-
3usiM, Kak To: BSD, MIT wiu LGPL. Ho Bce-Taku yTouHsiiiTe Takue BOIIPOCHI, €CJIN Pa3-
pabarbiBaere He CBOOOIHBIN IIPOEKT.

O6palyeHune C 4Hy)KMM KOAOM

Ecau BB ckomupyete parMeHT Koja ubo Hanuiiere coOCTBEHHBINH KO/ HA OCHOBE
YyIKOr0, KOTOPBIH rie-HUOY b BUAEH, TO MOJYUUBIIMHACA KO OKAKETCsT HEOHOPO/I-
HbIM. B mipunItune, 910 Hen36eKHO, HEOMBITHBIM MTPOrPAMMUCTAM MPUXOAUTCSA C HTUM
CMUPUTBCS, IPOCTO HYKHO ITPONTH 9TOT 3TAIl, 0CBAUBAsI UCKYCCTBO ITPOrPAMMUPOBAHUSL.
Jlydrie BCero mpocTo MpU3HATh ATOT (haKT M MO3a60TUTHCS O TOM, YTOOBI TPAHKIIBI MEK-
1y COOGCTBEHHBIM ¥ 4yKMM KOAOM GBI MAKCUMAJIBHO 3aMETHBI, TIPH 9TOM YY3KOH KOJT
BBIHOCHUTCS B oT/esibHbIe (haiiibl. Ho ecov BbI cTapaTesibHO IIOATOHAETe YKo KO/ 110/
COOCTBEHHbIE COTTTaleHus (CM. TJIaBy 4), TO CTOJIKHETECH CO CIIONIHBIMU HEY100CTBa-
M. Bo-11epBbIX, cuTyanus, BeposSTHO, TOJIBKO YXYAIIUTCS, BO-BTOPHIX, BbI GyjieTe Tpa-
TUTD BpeMs BIIyCTYIO, B-TPETbUX, IIOJYYUBIIMICS KO/ He yIACTCS MOIePKUBATD, €CJIn
9yKOi KOJI B MICTOUHWMKE BIIOCIEACTBIM OyAeT 0OHOBJIEH. BMECTO 5TOro MOKHO pac-
CMOTPETh TaKOI BAPUAHT: CJIOXKHBIE BEIU 3aTPATATH MOTIYGKe, a TOBBIIIE PASMECTUTh
cOBCTBEHHYTO (DYHKITHIO HA OCHOBE BbI30Ba GUOJIMOTEYHON — TaKOM, Y KOTOPOH TOpasio
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MPOIIIE CITUCOK TIAPAMETPOB U OIYIIEH BeCh (GDYHKIIMOHAJ, KOTOPbI He TpebyeTrcs B Ba-
tmeM mpoekTe. Takoil Ko/ Ha3bIBaeTCs 06epmKoil.

HebosbIiie hparMeHTsI 4y;K0To Kojia MOSKHO OPaTh KOT/Ia B3yMAEeTCs], IAXKe €CJIH BbI
He BIIOJIHE WX TIOHUMAETe. ITO OJIMH U3 CAMBIX TIPOCTBIX U KPACHBBIX CIIOCOGOB 0OYUYEHMSI.
OnHAaKO HYKHO UMETh XOTsI GbI MUHUMAJIBHOE TIPEJICTABJIEHIE O TOM, UTO JIETAET 4YIKON
KOZI. B TpOTHBHOM ciydyae BeJIMKa OMACHOCTh TOTO, 4TO OH GY/IET HE CTOJBKO PeliaTh 3a-
JIauy, CKOJIbKO BBI3BIBATH COBCEM HHbIE MoGouHbIe apdekTol. [Tpr o6IMPHBIX 3aMMCTBO-
BaHUSIX I10JIE3HO OCTABJIATh B KaUeCcTBe KOMMEHTApHs I'MIIePCChUIKY Ha UCTOYHMK. Toraa
MO3’KE TaM MOKHO OY/IET €e1Ile pa3 MOCMOTPETh TIOSICHEHHSI, a MHOT/[A Iaske HaiiTi 0GHOBJIE-
Hus. Kpome Toro, Takas mpakTrka 1o3BoJisieT npeiynpeuTsb yipeku: «Bol mpucBanBaete
qysroe». [ToMeyaTh MCTOUHNK — XOPOIIast UJest, IXKe €CITU ATO He TPEOYETCs 1Mo JINICH3NH.

TonyasipHbie omUOKU Ipu paGoTte ¢ yy:kuM KoxoM. He mamensiiite HUUero B Jo-
KaJIbHOI Kot 6ubnnoTedHoro Kozia. [Tocsie aToro uyskoit Koz 6y/IeT yske HEBO3MOKHO
o6HoBuTh. To, 4TO y Bac mosyunres, HasbiBaeTcst «BeTkay (fork) — myctsb maxke BbI HU-
Yero He CJIBIIIAJIN O BeTKaX U He XKeJjaeTe O HUX 3HaTb.

BETKA
BeTtka (6yKBanbHO — BW/IKA) — 3TO MPOrpaMMHbIV NPOEKT, BO3HMKLLWIA B pe3ynbTaTe n3Me-
HEHWI, KOTOpbIe KOrAa-To 6blIN BHECEHbI B UCXOAHbIV NMPOEKT. MOCKOMbKY 3T M3MEHEHUS He
YUMTBIBAIOTCS NpU AanbHenLen pa3paboTke MCXOAHOMO NpoekTa (3To MOXeT 6biTb BbI3BaHO
MHOTOYUCTIEHHBIMU MPUYMHAMM COLMANBHOIO, MOIMTUHECKOTO TN TEXHUYECKOTO XapakTepa),
oba NpoeKTa co BpeMeHeM BCe CUJIbHee OTAANSIOTCA ApYr OT Apyra U CTPEMATCS K pa3nnyHbIM
uensiM. MNpu 3TOM CTaHOBUTCS BCE CIIOXKHEE NEPEHOCUTH CAENaHHbIE YNyYLleHNUs U3 OAHOro
NpoeKTa B APYroi Unu napannenbHo YCTPaHATb HalaeHHble OWMEKN. MpUMep — pasnnyHble
NpPOV3BO/HbIE OnepaLMoHHoi cucteMbl BSD: OpenBSD, FreeBSD, NetBSD.

He ucmonb3yiiTe 4yKoil Ko TallKOM, €CJIM aBTOP OTKPBITO TPeOYeT CChLIaThCs Ha
cebs1. Bbl MozKeTe II0IbITaThCS CAEIATh 9TO 110 Pa3JIUYHBIM IPUYMHAM — U3 9CTETHYE-
ckux coobpakennii («Hy u rie Je s 371ech OCTABJIIO €0 UM ?» ), U3 JIMYHOTO TIIECIABHSI
(«JIroau TIoLyMaroT, 4To S caM He pazobpasicsi» ) Tubo 110 JKelaHuio 3akazurka. OIHaKO
€JIMHCTBEHHOE BEPHOE PellleHre TaKOBO: €CJIU BBl HE XOTUTE WU HE MOKETE yKa3aTh
aBTOPa, TO HE NCITOTb3YHTE TAKOH KO/I.

He npumeHsiiiTe 4ysK0il KO HUKOT/Ia, KPOME CIyJyaeB, ONMMMCAHHBIX flajiee. Ecin BbI
3aMMCTBYETE UyKOI KO/, TIPOBEPbTE, TI0 KAKOH JUIIEH3UU OH TIPe0CTaBJsieTcs, 1 yoe-
JIATECH, YTO COBJII0IaeTe Bee YCIOBH. Bee ocraibHOe — 9T0 HApYIIEHUEe aBTOPCKOTO
11paBa, 3a YTO IOPUANIYECKH MHOT/Ia HATATAIOTCsI TOUCTUHE APAKOHOBCKUE HAKa3aHUSI.
Kpowme Toro, 4y:Koii Kozt BaM He TIPUHAJJIEKUT.

Yero He HY)XHO AenaTtb CAaMOCTOATE/IbHO

C]IelIyIOH.II/Ie 3a/lad HE HY KHO peniaTb CaMOCTOATEIbHO. BHPOLIEM, I9TO HE B036paHHeT-
Cs, HO TaK BbI IIPOCTO HEMHOTO YCJIOKHUTE cebe KNU3Hb.

Dyukuus, npeobpazyomas GyKBbl U3 CTPOYHBIX B PONUCHBIE

Kax MUHUMYM 17151 aHTIINHICKOTO W HEMEIIKOTO SI3bIKa Takast (GyHKINS HakmeTcs. Bos-
MOKHO, OHa JIaske OYIeT YUUTHIBATh 0c000€e CBOUCTBO OYKBBI «B», 2 IMEHHO YIIMHEHIE
CTPOKU Ha OJIMH CUMBOJI, KOT/Ia 3Ta OYKBa MpeBpaliaercs B «ss». [1ogo0HbIe (DyHKIINN
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CYHIECTBYIOT U Ui MHOTUX APYTUX SA3BIKOB. Ceiiuac BaM KaKeTCsA, 4YTO ApYyTrue sSA3bIKN
BaM He HOHa,ZIO6F{TC51y ITIO3TOMY Bbl MOJKETE YANBUTDHCA, KOT'Zla HOpOfI YBUANUTE B KaKHUX-
HI/I6YLII) MMeHax cOOCTBEHHBIX CTpaHHbIE CII€IINaJIbHbIE CUMBOJIbI.

ITouckoBas pyHKIMS A1 COOCTBEHHOIO caiiTa

[Touck HysKHO nucath 6bIcTPO. UTOOBI 06pabaTHIBAJICS BBOJ B PaciipOCTPaHEHHBIX
dbopmaTax, a BBIBOJI IIPELOCTABIISIICS [10Jb30BaTENI0 B ya0bounTaeMoii popme, Tpedy-
€TCsI BBIIOJIHUTh Maccy paboThl, Ha KOTOPYIO 3a4acTyIO HE OTBJIEKAIOTCS. B KPYIIHBIX
MOMCKOBUKAX JAIOTCS YKasaHus, Kak 6e3 0coObIX YCUJIUN BCTPOUTh B COGCTBEHHBDII
caiit, ckaxeM, Google-mouck. {Jist 60JBITNHCTBA APYTHX IIPAKTUYECKUX CJIyYaeB TaK-
e ecTb roToBble pemenus. Tak, Lucene u Lucy — cBoGogHbIE TPOEKTHI, 062 OT KOM-
nanuu Apache Foundation, npeacrasisttor coboit 6uboTeku ¢ GyHKIUAMUI OJHO-
TEKCTOBOI'O IOMCKa g s13biKoB Java, C, Perl u Ruby.

CoO0CTBEHHbIE CHHTAKCHYECKHE aHATU3ATOPSI [ hopMmaTos daiinos wim URL

«3HaueHus, pa3ieJieHHbIe 3alISTHIMU, Pa3Be ¢ HUMHU BO3MOJKHBI CJIOKHOCTUA? IJTO Ke
MTPOCTO 3HAYEHUST, MEXKAY KOTOPBIMU CTOAT 3alsIThie», — JyMaeTe BbI U yAasseTe 3a-
IIATBIE C TIOMOIIIBIO String.Split(', ") win explode(",",$string). Ho Ha camom zmeme
Jlaske co cToJb TpocThiMu opmaTamu, kak CSV u JSON, nopa3uTesbHO JIETKO HAKUTh
cebe TIPOGJIEMBL: 3AMAThIE MOTYT OBITh 9KPaHUPOBAHbI THOO0 CTOSITh BHYTPH IIUTAT, TO JKE
KacaeTcs KaBblueK. 3HAUEHUSI MOTYT PACIPOCTPAHSATHCST HA HECKOJBKO CTPOK... UTO YK
TOBOPUTH 0 GoJiee CIOKHBIX (hopMaTax, HarprmMep 06 XML. TTo aHaIOTHYHBIM IPUYH-
HaM He cJie/iyeT BpyIHyo oT(uaIbTPOBRIBATh U mapameTpsl 13 URL.

BepHo 1 06paTHOE: He MUIIHTe cCOGCTBEHHBIH ceprannsaTop (QyHKIHO, Ipeobpasy-
IOIIYIO ITepeMeHHbIe 0OBEKTHI B TAKOU BUJI, YTOOBI NX MOKHO ObLIO COXPAHITh WX IIepe-
cpuiaTh). [Torp3yiiTech MHOTOUNCIEHHBIMY TOTOBBIMY PENIEHUSIMU, TOT/IA HE TTPUIETCS
6eCITOKOUTHCST 00 SKPAHUPOBAHUI, PABUIBHOI PacCTaHOBKE CKOOOK U IPYTHX 0OpeMe-
HUTEJILHBIX JIeTAJISIX.

KomMmyHnukaius ¢ 6asamu aanupix SQL

ITpakTryeckn aust Moo Maphl <sI3bIK ITPOrPAMMHUPOBAHUS — 6a3a JaHHBIX» €CTh MO -
i, cOpachiBatolie B 6a3y JaHHBIX COCTOSTHUE 0OBEKTA UK CTPYKTYPBI JIHOO MO3BOJISI-
IOTIIE€ BOCCTAHABJIMBATH COCTOSIHIE, YIKe 3allMCAaHHOE B 6a3y JaHHBIX. DTO GUOIMOTEKH
JUIS TaK Ha3blBA€MOI'0 OOBEKTHO-PesIAMOHHOro otobpaxenus (ORM). Vx ocHoBHas
n/iest 3aKJII0YAETCS B TOM, 9TO MPOTPAMMUCT He JIOJIKEH CaM 3aHUMAaThes cozfannem SQL-
Komanz. Beab Ha caMoM J1e1e 910, BO-TIEPBBIX, CJIOJKHEE, YeM KasKEeTCst, BO-BTOPBIX, B KakK-
0¥ Gasze JAHHBIX 9TOT MPOIECC HEMHOTO PA3/INYAETCs, B-TPEThHX, UMEHHO Ha HTOH MOYBe
BO3HUKAET IieJiblii Kjiacce Openieiil B 6e3omacHocTy (3TOH 1pobJieMe HOCBSIEeH pas/iest
«Buenpenune SQL-kozna u XSS — yrposs B 11071b30BaTe/IbCKOM KOHTEHTE> TJIaBbI 25).

CamocTosiTeIbHOE HAaNIMCaHUe PeryJISIPHBIX BbIPasKeHHH 1JIsl paCPOCTPaHEeHHBIX 3a/1a4

Ecnu Bo3HUKaeT Maseliiee O03pEHNE, 9TO KTO-TO YKe MOT PENTUTh JAHHYI0 pobire-
MY, HY>KHO IIPUMEHSITh TOTOBOE pellleHre, TeM CaMbIM 9KOHOMsI BpeMsI Ha oTsanaky. I1o-
MOYb B 3TOM BaM MOKeT, Hanpumep, cait regexlib.com.
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Hanvcanue GpyHKIMiA, yCTAHABIMBAIONIMX T€ WM HHbIE COOBITHS HA ONpeieIeHHbIE
OTpPEe3KH /IH#, HeJleJIM WIH BpeMeHH rojia

ITa 3a/1a4a Ha TIEPBLII B3I/ TaKKe KasKeTCsI ITPOCTOH, HO T0BOJIBHO CKOPO BBISICHSIETCS,
YTO TIOJIHOKKH 371€Ch OYKBAJIBHO HA KKIOM T1ary. [109ToMY MaTlbHOBUJIHBIE JIFOH B TAKUX
CITy9asixX TOJIb3YIOTCST BCTPOEHHBIMU BO3MOKHOCTSIME, UMEIOIIIUMUCS B JTIO00IT oriepariu-
ounoii cucreme. B Windows Bor Haiinete mranuposiuk 3agad (Windows Task Scheduler),
B Unix (cooTBeTcTBeHHO, U B Mac) /17151 3TOr0 Npe/iHa3HavYeH ClelUaJbHbI HHCTPYMEHT
cron (tioapo6Hee o HeM — B riaBe 22). Ecii B Kozt IeWCTBUTETLHO TPEOYETCST BCTPOUTh
TaiiMep, TO ¥ JIJIsT 9TOU 1esin ecth Oubsmoreku. Bol Haliere ux mo 3ampocy scheduling
library maoc Ha3BaHNe HMHTEPECYIOIIETO BaC sI3bIKa IIPOTPAMMUPOBAHUA.

HeTpPIBI/IaJIbeIe MaTeéMaTH4Y€CKHuEe U (1)I/I3PI‘ICCKI/IC aJIrOpUuTMbI

Ecin BbI He mpodeccroHATbHBII MATEMATHK MK (DU3WK, TO HE CTeyeT OPaThes 3a perire-
HYe MOGBIX 33/1aY, CYIECTBEHHO BBHIXOSIINX 32 TIPEIEITBI MKOIBHOTO Kypca. Takue ai-
TOPUTMBI HE TOJIBKO TSKENO HATNCATD 6e3 OIMHOO0K, HO ¥ CJIO;KHO TECTUPOBATD. J[JIsT 9TOTO
ecTh OUOINOTEKN, KOTOPBIE OBLITN OTPEIIEH3MPOBAHBI U UCIIPABJIEHBI OT3BIBYUUBBIMU KOJI-
seramu. Kpome Toro, TipejisTaraeMble B HUX PETEHsT, BEPOSITHO, MHOTOKPATHO OBICTpee
u adekTrBHee, ueM Bariia cobcTBeHHasT Bepcust. Ecii BB yike 3HaeTe, 9TO B paboTe HaJl
ITPOEKTOM BaM TIPUIETCS PENIaTh MaTEMATHIECKUE U CTATUCTUIECKHUE 3a/[aUH, TO BOCTIOJb-
3yWTeCh COOTBETCTBYIOMIMMHU ITporpammamu (Harpumep, SAS) muan a3b1koM Bpojie R.

IIucatp HHCTPYMEHT, U3MEPSIOIIMIA CKOPOCTh KOJIa

JTa 3a7avya TaKKe CJIOXKHee, YeM KaXKeTcsl Ha TIepBBIi B3JIsi. DyzeTe s BbI 3amyckarth
npyrue GpoHoBbIe mporiecchl? CKOJIBKO MPOIIECCOPHOTO BPEMEHH KOMIIBIOTED BBIJETUT
Ha BBITIOJIHEHKE? JTa TeMa 0COOEHHO aKTya bHa B TeX CIy4asx (HO He TOJbKO), KOT/a
BBI 9KCILTyaTUPYETe CePBEP COBMECTHO C IPYTUMHU TI0JIb30BaTeIIMH. Bo Bcex s3bIkax
[IPOrPaMMMPOBAHUS HAlly TCS TOTOBbIE PellieHus Takoro poza. B JavaScript ato Firebug
(nna Firefox) u Speedtracer (a1 Chrome), B Java ectb iporpamma jvisualvm, B Python —
CKaskeM, MOfIyJib timeit, B Ruby npumensiercs Benchmark. Vimute 1o sampocy timing
code (koz 11 TaliMepa) win profiler (npoduarposinuk). Ecim Bel pabotaere ¢ 6asamu
JIAHHBIX, TO IOJIKHBI OBLITH XOTsT ObI OTHAYK/IBI CTATIKUBATHCS € explain. Dta komamaa SQL
Co06ITaeT MHTEPECHBIE BHYTPUCUCTEMHBIE IETAINA O TOM, KaK ObLJI BBITIOJHEH 3a1poc.
HeMHOTo monpakTHKOBABIINCh, BBl CMOJKETE MTOHSATH TI0 €€ Pe3yJIbTaTy, YIaJI0Ch Jiu 6ase
JIAHHBIX OTITUMU3UPOBATH 3AMPOC, MOKHO JIU GBITIO UCTIOIB30BATh HUHCKCH U KAK BbI
MOTJTH GBI JIOTOJIHUTENLHO YCKOPUTH ATOT 3aITPOC.

IMucarp cucreMy ma0JI0HOB IS CO3AAaHUS CalTa

EcTbh MHOTrO TOTOBBIX HMHCTPYMEHTOB, KOTOPbIE MOXKHO HAWTU 110 3anpocy template
engine (1abJOHU3aTOP) € YKa3aHUEM KOHKPETHOTO SI3BIKA.

ITucats coGCTBEHNbIN TEKCTOBBIN pesakTop AJs padoTsl ¢ noasmu seoga B HTML
m60 WYSIWYG-penakrop, paGoraomuii B Gpaysepe

Kaxk Bcerma, B manHOM cirydae Jierko peasnnsoBath mepsbie 80 % dyukimonana. Ha ocras-
mmecst 20 % (ecan roBoputh 0 WYSIWY G-pemakropax) faske B OMBITHBIX KOMaH/aX
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[IPOrPaMMUCTOB TPaTATC ro/bl paboTel. Yo kacaercs mosieii BBoga 1 HTML, pabo-
Ta IIPOCTO He CTOUT 3aTPAYEHHBIX YCUJIHIA, YIUTHIBAsI, KAKOE MHOKECTBO FOTOBBIX pellle-
HUI 711 9TOTO MIMEETCS.

ITucatp Ko, cpabGaThIBAOMMIi IPH HABEJIEHNH YKa3aTelsi Ha 00bEKT, U APyTrue pac-
IPOCTPaHEeHHbIe YKPAUIeHUs I CaliTOB

Briosite BepositHO, 4T0 99 % TOTO, 4TO BBI XOTUTE MOJYYUTH OT DYHKIMN Ajax, yxKe Cy-
IECTBYET B TOTOBOM OOKATAHHOM BHje. B MaHHOM ciydae 4y;Koi KO HE TOJBKO COKO-
HOMUT BaM BPeMsI M CHJTBI, HO U yOepeskeT oT HeGIarocKIOHHOCTH TIorckoBuka Google.
Mbsrr Karre, corpyaank Google, permresibHO He COBETYET CaMOCTOSITETLHO THCATH KO/,
cpabaThIBAIONIMI TIPY HABEIEHUN YKA3aTeJsT, TOCKOJIBKY OH MOJKET JIETKO BBI3BATh He-
nosepue y anroputMoB Google, HCKITIOYAIONNX W3 HHIIEKCA T CTPAHUIIBI, Ha KOTOPHIX
CKPBIT TEKCT-CcTIaM. XOPOIIN NCTOYHUK Ajax-TIpuMoYeKk — caiT script.aculo.us.

ﬂenaTb COOCTBEHHbIE HHCTPYMEHTbI HHTE€PHAIIUOHAJINU3allUH

TekcThl Ha BatieM cafite JOKHB OBITH Ha PA3HBIX s3bIKAX. TaKyio 3a/1ady pernaim yKe
MHOTHeE JIFOIH /IO BAac, TO3TOMY JIJIsT JAHHOW 11eJId €CTh TOTOBBIE PEIeHNs], B YaCTHOCTHU
YTHJIUTHI gettext ¢ MPUBSIBKaMU KO BCEM PACIIPOCTPAHEHHBIM si3bikaM. UToOBI HAliTH
IPyTHe Hy KHble OMOIMOTEKH, MOUIIUTE 10 3aI[POCAM MHTEPHALMOHAAM3aLUMsA, TOKaIN3a-
unA, 118n IJII0C Ha3BaHNE NHTEPECYIOIIEro Bac A3bIKa.

ITucatb cOOCTBEHHBIE HHCTPYMEHTBI 3Ky PHATHPOBAHUS

Peub uiet Kak 0 JKypHAIMPOBAHUH OIIUOOK, TaK U O PETUCTPAIIMK OOpaIeHnH K caiiTaM,
OTCJIEKUBAHUH JIEMCTBUIA MTOJTb30BaTe s M 06 HHTepIperaliy (ailyios xKypHaios. logdj —
aT0 GUGIMOTEKA 151 Ky pHAIUPOBaHust (CM. mojipases «BeeHue JKypHaIoB» pasjena
«HCTPYMEHTBI M CTPATETUH TUATHOCTUKUY TJIaBbl 13), lepeBeieHHAs U Ha IPyTHE S3bIKH,
rzie HasbiBaetcst Tak: logdjs (JavaScript), logdr (Ruby), Log4net (NET). B Python ona Geiia
Cpasy WHTETPUPOBAHA B SI3BIK U Ha3biBaeTcst mpocto logging. Utobsr logdj n anamornanbie
MAKeThl MOTJTV aHAJIM3UPOBATH (DailyIbl )KYPHAJIOB, CYIIECTBYET, HATPUMED, TPOTPaMMa
Apache Chainsaw, pazpaGoTka KOTOPOH, K COKaIEHIIO, OCTAaHOBUIACh. B IpUHIUIIE, KOPOT-
Kue (haiisbl JJOTOB MOKHO YMTATh ¥ AHATM3MPOBATH MPSAMO B TEKCTOBOM PEIAKTOPE.

H3006peTaTh COOCTBEHHDIH SA3bIK PAa3METKU TEKCTa

Ecin Bam HysKeH 0ObIYHBIN IIOHATHBIN HecleuaancTy (hopMar TEKCTOBOIO BBOJA, KO-
TOPBII [103Ke [JIAHUPYETCS aBTOMaTHYECKH IIpeoOpasoBarh, ckaxeM, B HTML, to, mo-
JKauryiicTta, He BBILyMbIBaiiTe caMu, Kak 0003HAUaTh B CIIUCKAX KYPCUB WMJIU JKUPHBII
wpudT. JIJst 5TOTO He CYIIECTBYET OOMIENPUHSATHIX CTAHIAPTOB, €CTh JIUIIH OOIIENpHU-
HATBIE PEIIEeHUA A OIIPEeAE/JICHHBIX ITPEAMETHDBIX O6JIaCT€I>)I. TaK, B BUKN-UCTOYHUKAX
JIEHCTBYIOT CBOU COTJIAIIeH s], Ha (hopyMax npumensiercst hopmat BBCode, BO3MOKHO,
Bac Takske sauHrepecyior popmarsl Markdown u Textile. B cratbe «Bukuneaun» «SI3bik
Pa3METKH» JAeTCs UX KpaTKuit 0030p. JIydlire BCEro moIb30BaThCs PACIPOCTPAHEHHBIM
SI3BIKOM Pa3METKH: €CTh TOTOBbIE GUGIMOTEKN, 0OECTIeYNBAOIINE KOHBEPTAIIUIO U3 OJI-
HuxX ¢hopmaroB B apyrue. Ecaum Bam uepes mapy Hezenb mokaskercs, uto HTML-BBox
Jsydiie npeactaButh B Buze PDF, To nepenensiBaTh npumeTcst coeceM HEMHOTO.
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IIpuaymMbiBaTh COOCTBEHHBIE COTIAIIEHUST

Eciiu Bb paGoTaeTe B KOMaH/e, OTKaKUTECH OT U300peTeHnst COOCTBEHHBIX CTaHAAPTOB
B Koze. B Mupe goctarouno pacnmpocTpaHeHHBIX yMOJTYaHUH, a IpodeccuoHanbHoe
B3aMMOJIEAICTBIE — M TaK HEIPOCTOMH MPOIECC, @ €CJW TIPU ITOM €Ile W IPUAETCS OT-
CTanBaTh CBOM HOBOBBEJIEHUS... (CM. TaKXe TJIaBy 4).

Yero HM B KOEM c/lyyae He cnenyer
Aenatb CaMOCTOATE/IbHO

I[aJIee TMepevYncCaeHbl IJIOXUE NIEN, YpEBaTbl€ TOPa3/10 60J1ee TAXKENIbIMI IIOCJIC/ICTBUA-
MU, YEM JICAHNA, OTMCaHHBIE B IIPEABIAYIIIEM pa3/eJie. HeKOTOpI)Ie N3 HUX 6leyT CTOUTDH
HEMaJIiO HEPBOB 1 IEHET HE TOJIbKO BaM, HO 1 BalllUM I1OJIb30BATEJISIM.

HaCTpal/IBaTb npaBuJia pacueTa JaThbl

B mecsmax pasHoe kosmuectBo aHel. CyIecTBYIOT BpeMeHHBIe Tosica. JleTHee BpeMsl.
Hywmeparust kaneHmapHbIX Helesb. BricokocHsle rofsl. BucokocHbie cexyHabl! MHorne
JIIOMTN YK€ U3PSITHO MOJIOMAH TOMOBY HaJl STUMU TIPOOIEMaMU, PE3YJIbTaT UX paboThl
sacdukcupoBan B 6ubanorekax. [lonb3yiTech 9THM, WHAYE HAXKUBETE cebe TTPOOIEMBI,
kak An Bénpire (cm. Bpesky «He nmenaii cam, a To 3aBTpa moroza ucnoptutes!s). Ecan
BBI YCBOWTE 9TO MPABIUIIO, TO YK€ HEMHOTO MTPEB30i/IeTe TporpaMmMuctoB Amazon u Apple.
B Amazon Te kuuru, ybu Kindle-sepceun Boiim 29 deBpaiis, cCunuTaoTcs oy OJIMKOBaH-
HbIMHU 28 eBpasis, a MPoAaKHy, 3alJIaHMpPOBaHHbBIE Ha 29 deBpasis, peructpupyiorest 1 Map-
ta. Time Machine ot Apple coxpaHsieT JaHHbIe PE3EPBHOIO KOIIMPOBaHs OT 29 dheBpaiis,
OJTHAKO 9Ta /]aTa He 0TOOPAKAETCSI B BAIIEM TTOJIh30BATEILCKOM UHTEPGeEice.

He penai cam, a To 3aBTpa noroga ucnoprurca!

«3pecb yxe TPU AHA NIbeT foXxAb». [onoc pykoBoanTena npoeKkTa no tenedoHy 3By4mnT Kak-To
06ecnokoeHHo. OH CTOUT NOA NCKYCCTBEHHBIM CBETOAMOAHBIM HEGOM 1 FNAZWT Ha XMypble
obnaka Haf co6oii, KOTopble, OAHAKO, AOIKHbI ObINN pacceATbCA elle ABa AHA Ha3aj BMeCTe
C HaCTOALMMU 06M1aKaMW, 3aBOSTaKMBABLLVMUN He6O Haf 3AaHKEM. STO AOMKHO OGbINO MPON30I-
TV NMOJTHOCTbIO aBTOMATUYECKM B COOTBETCTBUV C U3MEHEHKeM TeKCTOBOro paiina Ha cepeepe
BepnnHckoro meTeoponornyeckoro MHCTUTYTa.

BoTy»e iBa roaa c1crema GyHKLIMOHMPOBAsIa COBEPLLEHHO Ge3ynpeyHO: HayYHbI COTPYAHNK
MHCTUTYTa 3anm1CbIBaET B TEKCTOBbIN Palin ypoBeHb 06/1a4HOCTV 1 BUJ, OCafIKOB, MO KOMMbloTep
Kaxk[ble AeCATb MUHYT CKauMBaeT 3TOT daiin, pa3brpaert ero, a 3aTeM B 3aBUCUMOCTY OT pe3yJib-
TUPYIOLLEro BBOJA Ha OrPOMHOM ANCTINIEe MOA KPbILLEe 3MMHEro caia MoryT NoABUTLCA obraka.

Cnywas no TenepoHy LyM JOXKAA, A IPOCMaTPMBaL0 Gpaiin >KypHanoB MPUNOXKEHUA N y6ex-
[laloCb, YTO OH cobupaeTca 06pPaTUTLCA Ha cepBep MHCTUTYTa 3a HOBbIMU MeTeoJaHHbIMU
NULWb NPYMEPHO Yepes ABa MUIMapaa ner.

Mpw 3Tom A 6bIN COBEPLUEHHO YBEPEH, YTO Knacc 06paboTkm AaT, HaMMCaHHbIA MHOK
COBCTBEHHOPYUHO, HaBEPHSKa He COAEPXKUT HNKaKMX OLIMOOK, BeAb OH CTOMbKO NleT 6e3y-
npeyHo paboTan u nogaepXuBanca B nopagke.

AH bénbwe
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CaMocrosiTesbHas1 peaansanus Kpunrorpagun

ITO rapaHTUPOBAHHO TJI0XAs Ujies, JJaXKe eCJIM Balll TIJIaH CBSA3aH C «UCKITOYAIONIIM
NJIY, B koTOpPOM $1 yIOMSIHY UMsI MOeit komkuy (cM. riaBy 25). Kpunrorpadus, no-
NOOHO aTOMHOIT dHEepreTHKe, Takast cdepa, Te BCe Hy:KHO 0093aTelbHO MOPyJaTh 9KC-
mepTaM, MOCKOJIbKY BCe MeHee NCKYIIEHHBIE JIIO/IU SBHO He TIPEACTABJISIOT BCEX ITOCIE]-
CTBUI CBOel ledTeIbHOCTU. HeKoTopble CUMTAIOT, UTO B CJIy4ae C aTOMHOW 9HEPTeTUKOM
3TOTO He MPe/ICTaBIAIT U sKcnepThl. [loMmHNTE 0 Tak HazbiBaeMoM 3akoHe IlIHaiiepa,
Ha3BaHHOM B YeCTh KOHCYJIbTaHTa 1o 6e3onacuoctu bpioca [naiiepa: «JTi060ii uesosek
MOXKeT IPUAYMATh TAKYI0 YMHYIO CUCTeMY Oe30MaCHOCTH, YTO OH WJIU OHA HE MOKET
MPEICTAaBUTDH cebe CIIocob B3JIOMATD 3TY CHCTEMY ».

Peub o kpunitorpaduu uieT He TOMBKO B TEX CIyYadX, KOT/A BaM IJIATUT 32 3aIUTY
uHpopMaIy Kakast-HUOy/b Crercyskba, HO 1 BCAKUIT pas, KOT/Ia JIeJio CBS3aHO C Tia-
possimu. B ciyyae ecii BbI rymaete: «AX, 4TO CEKPETHOTO B 3TUX JTAHHBIX, 3/16Ch MOKHO
o6oiiTich Ge3 TOMHOIEHHO KpuTTorpaduu», MPeACTaBbTe, YTO Obl CAYIUIOCD, €CIIH
6b1 Best HGOPMAIUS BAIIIETO MOJIb30BATENS XPAHUIIACH U [IepelaBaiach B Hesanmdpo-
BaHHOM Bujie. Eciii 5Ta MBIC/Ib BAM HETIPUSITHA, TO 00€CTIeYbTe HACTOSIIIYIO KPUIITOTPa-
(huI0, TOJIOBUHYATOTO pelieHns ObITh He MOKeT. B uacTHOCTH, 9TO 03HAYAET, UTO BbI HE
Gy/eTe cCOBCTBEHHOPYYHO MAaCTEPUTh BXOJHBIE CTPAHUIIBI. BO-TePBBIX, Tak HajEKHEE,
BO-BTOPBIX, YK€ €CTb TOTOBbBIE PEIIEHUS, B-TPEThUX, OOIIeHE ¢ 3a6bIBUMBBIMU MTOJIH30-
BaTesIsiMU OyJIeT He TAKUM HEPBO3HBIM (CM. BPE3KY).

Maponb: Alzh31m3r

MockonbKy Mol 6nor Riesenmaschine BbIpoc 13 He60MbLLOK HOBOCTHOWN PYOPUKIM OBbIYHOTO
calnTa, JOCTYN K KOTOPOW UMeNu BCEro TPy YenoBeKa, 1 NMOCKONbKY A NOHATUA He nmena 06
ayTeHTUdMKaLMK, BCA 3alimTa JOoCTyna obecrneymBaeTca C NoMOLLblo O6bIYHOrO KaTasiora
c paiinamm .htaccess. BeposiTHO, y 3TOro MmeTofia MHOIO HEAOCTATKOB, O KOTOPbIX A 1O CUX NOP
He 3Hato, HO OAWH 13 TaKMX HEJOCTAaTKOB KaXKeTCs OMPOMHBIM AaXke MHe: Kaxabli 13 50 ye-
NOBEK, 3MM30ANYECKN NONyYaoLWMX AOCTYN K CaiiTy, MHoraa 3abbiBaeT CBOW Maposib, a Ha
caliTe, KOHEYHO, HET MeXaHN3Ma, KOTOPbI NO3BOSIAN Obl NONb30BaTENIO M3MEHATb CBOW Ma-
posnb. MHe NpoCTo NPUXOAMT 3NEeKTPOHHOe coobuleHre 06 3TOM, U NOCKONbKY A TOXe He
3anucbiBato cebe 3T Naponu, A BblHYy>KAeHa BblAYMbIBaTb HOBble, KOTOpble obnagatenu
TaKXKe MOryT 3abbiTb yXe uepes Hefento.

KampuH

Paspa6arbiBaTh COOCTBEHHYIO CHCTEMY OTCJIEKUBAHHS OIMOOK (06aroB)

IMosbzoBatesb Stackoverflow Koxcrantua BepeTeHHUKOB TPUBONT CIIEAYIONLYIO CTa-
THUCTUKY TT0 UMEIONIIMMCS CUCTeMaM TaKoro poja (1o coctosHuio Ha koHert 2012 rozxa):

O Trac: 44 000 cTpok koza, 10 uestoBeKko-J1eT, Ha paspaboTKy morpadeHo $577003;

O Bugzilla: 54000 cTpox koma, 13 yenoBeko-jer, Ha pa3paboTKy noTpauero $714437;
O Redmine: 171000 cTpok Kojia, 44 4em0BeKO-TO/IA, Ha pa3paboTKy rotpadeHo $2400723;
O Mantic: 182000 cTpok Koaa, 47 4ye10BeKo-JIeT, Ha pa3paboTKy norpadero $2 562 978.
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Ecm BbI XOPOIIIO 3HAKOMBI € CHJIBHBIMU U CJIA0BIMU CTOPOHAME MMEIOIUXCST CUCTEM
1y Bac eCTh [apa AeCSTUIETUI CBOOOIHOr0 BpeMeH!, He TI0/JaBaliTech Ha HAIIIK YTOBOPBI
1 BOILJIOIIAlTe CBOU ILJIaHbL. PasyMeeTcst, COBpeMeHHbIE CUCTEMBI OTCIIEKUBAHUS OIIMOOK
JIAJIEKU OT COBEPINEHCTBA. B IPOTUBHOM cilydae CMUPHUTECH C TEM, UTO 3TH CUCTEMBI (DYHK-
LOHA/IBHO He MoKpbiBatoT 100 % Ballix HOTeHIMAIbHBIX HOTPEGHOCTE, U TofapuTe cebe
ot 10 10 47 yenoBeKO-J1eT CBOOOJHOIO BPEMEHHU.

Paspa6arbiBaTh COOCTBEHHDBINH BUKH-BUMKOK

Cwm. IpuMep € CUCTEMOM OTCJIeKMBaHUSA OLIUOOK.

Paspa6arbiBaTh cOOCTBEHHBIN codT 118 6J10Ta

Cm. IIpuMep € CUCTEMOI1 OTC/IeKUBaHUS OLINOOK.

H3zo6peraTh codcTBeHHbIE (popMaThI (Paiiion

Korpa e xouercst pasbuparbest ¢ ToHKocTIMA XML 1 JSON, 6bICTPO IPUXOIMT HA YM
uMeHHO Takas uest. Cama 110 cebe oHa yske GOJIbINAst XaJaTHOCTh, OJHAKO B XY/ILIEM
cilydae HOBOUCIIEUEHHBIH hopMaT (aityioB GyeT Tak MOX0K Ha CBOW TPOTOTHII, YTO
Oymymuit unTatesib (2 TO U BbI CAMU ) MOKET TIPUHSITH €T0 32 OPUTHHAI, 4 TOTOM HEMAJIO
YAUBJISATBCS U PBaTh Ha cehe BOJIOCHI.

ITucarp Koa, npoBepsIoNIUid, sBasieTcs u ctpoka wm URL aapecom aekTpoHHOIM
TOYTHI

Ecsu tpebyercst 310 cienaTh, TO HyKHbI JU60 GubimnoTeka, 1160 06ecKypaskuBaoie
JUTHHHOE 1 CJIOKHOE PETYJISIPHOE BhIpaskeHue. Ecim fotyctute ommbOKy, TO JIHUIIb Pac-
CepAINTE CBOUX MOJIb30BaTE e, Ubst TI04Ta Oy/IeT OTOGPACKIBATH COBEPIIEHHO KOPPEKTHBIE
azipeca. VImeronyecs penieHus 3BOJTIOIMOHUPOBAIN KaK Pe3yJIbTaT COBMECTHOTO TPYy/ia
MHOTHX JIIO/IEH, yYUTBIBAIOT MHOTOUMCIIEHHBIE MIUIIKU, HAOUTHIE TIPY PEIIeHUN HeCTaH-
JIAPTHBIX cJiyyaeB. BeposaTHOCTD TOTO, YTO KTO-TO B OIMHOYKY TIOBTOPUT 3TO JIOCTHXKE-
HHe€, COIIOCTABUMA T10 BEPOSITHOCTH € CaMO3apOsK/IeHIeM OpOHeHOC A 13 1iia. B kayecTBe
WJITIOCTPAITMY TTPUBEZIEM 37IeCh IIPUMEP TAKOTO PEITeHUST:

\b(([\w=-1+:/72 [www[ . 1) ["\s () <>]+(2:\([\w\d]+\) [ ([ [ :punct:1\s1]/)))

(Ucrounuk — http://daringfireball.net/2009/11/liberal_regex_for_matching_urls, 06b-
SICHEHWE ¥ COBETHI 110 BO3MOKHOU ONTUMU3aIun BeIpaskenus: — http://alanstorm.com/
url_regex_explained.)

A BOT IpyTO¥#l BApUAHT pelleHust:

/A (https?) :\/\/((?:[a-20-9.\-1|%[0-9A-F]1{2}){3,}) (2:: (\d+))2((2:\/(?:[a-
z0-9\-._

~1$8 ()+,;3=:@] |%[0-9A-F1{2})))(?:\?((?:[a-20-9\-._~!$&" ()+,;=:\/2@] |%[0-
9A-F1{2})))?(?:

#((?:[a-20-9\-. ~!1$8&" ()+,;=:\/2@]|%[0-9A-F]1{2})*))?$/i

(http://snipplr.com/view/6889/regular-expressions-for-uri-validationparsing/.)
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Ere yio6Hee MpUMEHSITh TOTOBBIE PETYJISPHBIE BhIpakeHus1. [loTparbre mapy MUHyT
Ha II0KCK 110 3arpocy email validation library (6u6.morexa 115 Baauaalu 9J1eKTPOHHOI
MOYTHI) ¥ YKAKHUTE KOHKPETHBIN s13bIK. [Iprberaiite K peryJisipHbIM BbIPAKEHUSIM JIUIITH
B CJIydae, ecJii TaKOW IIOKCK He JacT IOAXO/SAIIEero pe3yJibTaTa.

Ynanars HTML-Teru u3 cTpoKu ¢ NOMOIIBIO PeryJIsIpPHbIX BbIpasKeHHU

Taxoit MmeTos KaskeTcsT HEBEPOSITHO TPUBJIEKATETbHBIM HEOITBITHBIM ITPOTPAMMUCTAM.
Ho HTML ciiokHee, 4eM MOKET OKa3aThCs Ha IIEPBLI B3IJISA, a JJIsl KasK10T0 pabo-
Yero PeTyJIsIPHOTO BhIPasKeHUs! CyIecTBYeT KaK MUHUMYM OJIMH YaCTHBIN CJIydaii, Ha
KOTOPOM MOJKHO CIIOTKHYThCSI, IIPUYEM BO BpeMst paboThl ¢ aGCOMIOTHO KOPPEKTHBIM
HTML. Passe uto Yak Hoppuc moxer paséupars HTML ¢ IOMOIIbBIO PEryIsipHBIX
BBIpakeHUH. BceM OCTasbHBIM JI715T 9TOM 11€7TM PEKOMEH/IYETCS <TTOTYTINTh» TTOIXO/Is1-
iyt 6ubnnoreky (3ampoc, Hapumep, HTML Parser, HTML Sanitizer, HTML Purifier niun
parse html library). Tak 9KOHOMUTCS Macca yCUINUH, KOTOPBIE IIPHUILIOCH OBl HOTPATUTh
KaK Ha MPUyMbIBaHWeE, TaK U HA MHOTOJIETHEE MCIIPABJIEHUE CJIOXKHBIX PETYJISPHBIX
BBIpasKEHUI?.

IKpaHUpYIOIIKE MPOIELYPbI, MO3BOJsAIOIKE yaaasaTh kox SQL, JavaScript u XSS

ITpesx e Beero (v He ToabKO B Web) GbiBaeT He0OX0IMMO 3aMaCKIPOBATH YITPABJISAIONIIE
CHIMBOJIBI SI3bIKA, YTOGBI MOKHO ObLIO 06pabaThiBaTh (hparMeHThl IPOrPAMMBI Ha 9TOM
si3bike. Ecimi BB XoTHTE 01y OIMKOBaTh Ha caiite mpumepbt u3 HTML, To He MOsKeTe mpo-
cro BcraBuTh 3T0T HTML 171e 3absaropaccyinTest, a TOMKHBI CHaYaIa 9KPAaHUPOBATh
CUMBOJIBL < U >. VI3BECTHO, KaK CJI0/KHO SKpaHUPOBATh aKTUBHOE COAEPKUMOE, U B KaXK-
TIOM SI3bIKe €CTh (DYHKITNHU WIH GHOTHOTEKH J7TsT ITOH TIEJTH.

(I)OpMyJII/IPOBaTb COOCTBEHHbIE JIUII€H3UN U 1OTOBOPbI

3/1ech TaKKe Hali[yTCs TOTOBBIE PELIEHNSI, TaBHO IPOAyMaHHbIe crieruanuctamMmu. [1pu-
MEeHsIsI UX, Bbl u30aBuTe IpaBoobiajaresieil 0T orpoMHoii paboTbl (1, BOSMOKHO, OT pac-
crpoiictBa). [lounute B Creative Commons NOAXOISIITYTO JUTIEH3UIO, €CJIU XOTUTE BbI-
KJIanpiBaTh B IHTepHETE TeKCThI nin (ororpaduu. Ecam HyKHO cOCTaBUTH I0TOBOP,
06paTuTech K I0PUCTY.

K coxasnennto, opuiasbHble U MIMPOKO PACIIPOCTPAHEHHBIE PELIEHUs TOXKE He
Bceria BepHbL, [109TOMY BCe COBETHI, MPUBEEHHBIE B 9TOM TJIaBe, KACAOTCS JIUIIb He-
OIIBITHBIX MJIN MAJIOOIIBITHBIX ITPOTPaMMUCTOB. M IIPOCTO: KOJ APYTOTro YeJ0BEKa
¢ GOJIBIIION BEPOSITHOCTHIO OKAJKETCS JIyUllie, ObICTPee U KOPPEKTHEE, YeM UX COOCTBEH-
HBIH, €r0 MOKHO KOUPOBaTh 6e3 comueHuit. OHAKO 1 HAYMHAIOIINM MTOPOH 11eJIeco-
00pa3Ho MHcaTh HEKOTOPbHIE BEIIM CAMOCTOSITEIBHO MPU YCIOBUH, UTO 3HAEITH MEPY

' Hanpumep, 510 BbIpaskenue MoskeT 6b1Th Takum: <(2:"[~"1*"["1*[ [~ 1% [ "1#[~">])+>. Ero as-
TOp, noJib3oBarelb itsadok c caiita Stack Overflow, npexynpeskaaer: «3To peryJsipHOe Bbipa-
xkenue He yunuTbiBaer 6;10koB CDATA, KoMMeHTapueB, 3JIEMEHTOB JIJIsi CKPUIITOB U CTHJIEH.
Terneppb XOpoITas HOBOCTb: BCE 9TO MOJKHO YIAUTD € TIOMOIIBIO PETYJIAPHOTO BHIPAKEHUST>.,

2 Kunaccuueckuii reker o reme — http://blog.codinghorror.com/parsing-html-the-cthulhu-way/
(1epeBoz Ha pycckuii s13bik — http://gautama-it.blogspot.com.by/2011,/02/html.html).
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U TIOHUMAETITh, 4TO Jiesaelib. K coxanenuio, 31o 6biBaeT HewacTo. CeTh M306UIyeT uc-
KYCCHSIMU O TOM, KOT/Ia CTOUT TPUOETraTh K COGCTBEHHBIM PEIICHUSAM, a HE TT0JIaraThCst
Ha UMEIOMIHecst HHCTPYMeHTHI 1 Gubarorexn. Kpome Toro, Bb HalijieTe Maccy cBuje-
TEJIbCTB OIIBITHBIX IPOrPAMMUCTOB, KOTOPBIE YKe He pa3 U He J[Ba pelllajuch HallucaTh
9T0-160 CAMOCTOSITEIBHO, & TIOTOM TPUXO/MIN K BBIBOALY, YTO UX BIIOJHE YCTPOUIIO
6Bl TOTOBOE PeEllleHre, TPUMEHUB KOTOPOE MOXKHO OBLIO GBI COKOHOMUTH MHOTO CHJT
" BpeMeHu. VITak, pedb WIeT 0 TAKOM OTIBITE, KOTOPBIN KaXK/IbIi T0JIKEH TPHOGPETATH
cam. Ecsii BbI IpOMTrHOpUPYeETe HAIll COBETBI ¥ PEIIUTECh NUCATh CAMOCTOSITEIbHO, TO
X0Ts1 ObI GyJIeTe 3apaHee 3HATh, KAKOBBI OCHOBHBIE CJIOKHOCTH, CBSI3aHHBIE C MHTEPHA-
[UOHATM3aIel U GYHKIMEH pacyera gaThl. Bam Gy/eT mpoiie — CIycTs Hexeiu, Me-
CATIBI VU TOJIBI, KOT/IA BBI BCE-TAKK PENIUTE MPUOGETHYTH K TOTOBOMY PEIIEHII0 — OTle-
HUTB IPOOIIEMY 1 TIOHSTh Yy KOH KOJI. BbI HayunTech yBaskath paboTy U pasMbIIILICHNUS,
3aJI0KEHHbIE B YYKOH BapUaHT PelIeHUs.

Tpw pewseHusa ogHon npo6semMbl

Karpun: «Korna-to s1 6bl1a 4eJI0BEKOM, HATIMCABITUM JIBUYKOK JIJIst 5J10Ta, COXPAHATONIU
oTzesbHbIe 3amucy B Buge XML-daiinos (ipumepHo ¢ TakuM obocHoBanuem: “IIpu He-
06X0IMMOCTH 51 JIETKO CMOTY M3MEHUTh TEKCTOBBI (paiisl, a BOT 3a1ch B 6a3e TaHHbIX —
uer”). s paborsl ¢ atuMu daiiaamu g Hanucaza XML-mapcep, KOTOPBIiA IIpy YTEHUU
cpa3sy BbIOPACHIBAET BCE, UTO CTOWT B YIJIOBBIX CKOOKAX, & TIPH 3aIUCH BHOBD 3aKJII0YAET
CTPOKH B yIJIOBbIe CKOOKH. B Koze crout kommenTapuii: “Tloromy urto napcep st PHP
Hukyzaa He rogurcss”. Ceroans MeHs TaHeT 106aBuTh: “3mech aprop ommbaerca”. Jaxe
eca PHP-mapcep meiicTBUTENBHO OBLI TaK ILIOX, S BPs/ JI ObLIA B COCTOSHUN 3TO [a-
THOCTUPOBATD.

Moxannec: «Bo Bpemena, koraa HTepHeT enie Ha3bBaxM MHOOPMAIIMOHHBIM
xaiiBeeM, a “Buxunenusa” eme He Oblia u300peTeHa, s IPUHAI IPOEKT OHIARHOBOMI
SHIUKJIONEUH, KOTOPYIO MIaHUPOBa 10paboTaTh KaK B TEXHUYECKOM, TaK U B CO-
JiepskaTeabHOM oTHoIeHuu. [lepBas Bepcus npencrasisiia coboii mporpammy Ha C,
6e3 Be6-unrepdeiica. Ona nepesoauia rekcTosble daitasl B HTML ¢ IoOMOIIbIO Tapbl
TeX-1mono6HBIX TOJACKA3Z0K.

[ToaTomy, IPUHUMAsT CAlT, s CTANIKUBAJICS C OIIPe/leJIEeHHBIMU TPOGJeMaMu: HYKHO
ObLI10 OBICTPO BBECTU configure && make, 4TOOBI Ha CepBEpe 3aIlyCTUIACH IIPOrPAMMa-
koHBepTep. K coxasnenuio, B pe3ysbTare s MOJIy4as IIPeHEPUATHEHIITUN CITUCOK OIIU-
00K, TaK Kak pasjnuyHble OMOJIMOTEKH ObLIN HECOBMECTUMBI.

[TockoJibKy B TIOCTIE/IHUE TISATD JIET MUP HE CTOAJ Ha MeCTe, Y MEeHS TIOSIBUJIACH OT-
JINYHAST BO3MOKHOCTD He TOJBKO 3aHOBO M300PeCT KOHBEPTEDP, HO U OJIHOBPEMEHHO
npeobpasoBarh nanubie B XM L-onucanue. YToObI OLIYTUTE, ¢ KAKUM SHTY3Ha3MOM ap-
XUTEKTOPBI TIOCTEBOCHHON SMOXKM OKOHYATEJNHHO U GECTIOBOPOTHO POBHSIIN C 3eMJIeil
pasboMbIieHHbIE HEMELIKIIE TOPO/Ia, IT0IpoOyiiTe BhayMaTh X ML-ommcanue [ist XpaHe-
HUS CTPYKTYPUPOBAaHHBIX (haiiioB. BesmkosenHbie HeMCITUCAHHbIE JIUCTBI, HUKAKUX YT,
CBSI3AHHBIX ¢ 0OPATHOI COBMECTUMOCTbHIO, GE3rPAHUYHBIN TPOCTOP JJIS TBOPYECTRA.

K coxamnennio, cepBepbl TOro BpeMeHu ObLIN HEIOCTATOYHO MOIIHBIMHU AJ1sT 00paboT-
ku KpymHbIXx XM L-daiinioB B peabHOM BpeMeHH, a CHHTAKCUYeCKHe aHam3aTopbl X ML
1 6JIM3KO0 He JIOCTUTAIN HbIHeNTHeH cTenenun ontumusaniu. Cobupasch peanrn3oBaTh
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Beb-uHTEpdEIIC, s CKOHIIEHTPUPOBAJICI Ha TOM, 4TOOBI Iipeobpasosath B HTML gaHHbIe,
cozepxamiuecss B HTML, ¢ OMOILIBIO Tapbl PEryJISPHBIX BbIPasKeHU I TaK, YTOOBI II0JIb-
30BaTEIbCKUI BBOJ MOKHO GBIJIO TAKMM sKe 06pa3oM pachacoBaTh B yIJIOBbIE CKOOKH.
[Mony4nIoch MHOKECTBO KPACUBBIX U TPYAHOOOHAPYKUMBIX ONTHOOK, U3-32 KOTOPHIX
6ot XML-ananuszarop 6pe3ryinBo oTBeprai Mou gaxHbie. OKasaBIINCh II€PE Bbl-
6GOpOM: HaIicaTh MTOJHOIEHHBIH aHau3aTop u reHepatop XML nubo xak-HuOy b J10-
KaJM30BaTh MPo6IeMy, 51, K CYaCTbIO, PEITII OTCOPTUPOBATH HOUBIO MACCUB JIAHHBIX
C MOMOII[BIO TPABUIILHOTO TIApCepa U ¢ IPUMEHEHUEM Cron, YTOGBI OT/IETUTh 3ePHA OT
nesest. HaiizieHubie onmOKY MpeicTosIIO UCPaBUTh BPYYHYIO, YTO OBLIO HE CAUITKOM
npohecCHoHANBHO, HO XOTsI ObI paGoTasio. A B lalbHENIIIEM 0Ka3aJI0Ch, YTO COOCTBEH-
HOPYYHO cocTpsnanHbiii XML oka3ajicst HaCTONBKO yI060BapHM, UTO €TO JaKe MOKHO
6b110 peobpasosath B HTML min LaTeX ajia nocienyiomero usrorosierus PDF.

OrssipIBasich Ha3a/l, [YyMalo, 4YT0, BO3MOXKHO, ObIJIO ObI OBITH JIerde U JAaJIbIle MpH-
MEHSTh MPOCTOH (hOPMAT JAHHBIX TIEPBOTO TTOKOJEHUS — U3 BCEX NOTIOTHUTETbHBIX
BO3MOXKHOCTEI, KOTOPBIE I BHE/IPILI, UCIIOIb30BAIACH JIUIIIb MAJIasi TOJUKA.

Su Béabme: «/IJ1g 1poekTa, B KOTOPOM TpeboBaIOCh HOAPYKUTD ABa KPailHUX,
AHTAarOHUCTUYECKUX cerMenTa I T-uHayCTpUK, a UMEHHO (PUHAHCOBO-OYXTaaTepCK il
co(dT U KOMIBIOTEPHYIO UTPY, MHE TPeGOBaIach BO3ZMOKHOCTh COXPAHSTH BBITUCKH
u3 cuetoB. [lockopKy aTa 3a71aua He KPUTUYHA IO BpeMEHH (JIOMIHUPYIOIIYIO POJIb
B mporiecce urpaet o6MeH uHbopManueii ¢ 6GaHKOBCKUM CEPBEPOM, B IAHHOM CJIyYae
3TO U €CThb Y3KO€ MECTO) U ITOCKOJIbKY Ha PAHHEM 3TAIle 9TOTO IIPOEKTA I XOTeJ UMETh
IPOCTOii B 06pallleHnu YeJJoBeKoYnTaeMbIil (hopMmart, st octanosusicsa Ha XML. B ceoe
BpEMsT MOUM JIIOOUMBIM 3bIKOM OB Python, Tak uTo st mpouynTan mapy crareii u 1mo-
cTOB B 6J10TaX 0 cHTaKcuyeckoM pasbope XML 8 Python u osnakomuicsa ¢ API pas-
ananbix XML-Moxynei, nocrapigpmmxca ¢ guctpubytusoM Python. B "Bukuie-
K" TIPOYUTAJ O KOPEeHHBIX paznanuyngax mexay DOM- u SAX-mapcepamu. B koHIie
KOHIIOB s PEINJ XPaHUTh JIaHHbIE 32 KaXK/[bI MecsIl B OTAeabHbIX XM L-daiinax.
[TockoabKy 9T (HalIbl TOTYYATCS HE OYEHDB OOIBIITNMHU, sl CMOTY OJTHMM MaXOM MpPO-
YUTATh UX C TOMOIIbio Moero DOM-niapcepa, 4To SBHO IpOIIe, YeM PearnpoBaTh Ha
akThl pasbopa B SAX-mnapcepe. BoJbine Bcero mue noupasuicsa API ElementTree,
Tak Kak aTa GubIMoTeKa, MyCTh TOT/[A U He BXOAMBIINAs B cOCTaB AucTpubyTrBa Python,
Ha MO B3TJISI, JIYYIlle BCETO PENIaeT OCHOBHYIO 33/1a4y — BbIIABATh IPOCTHIE Pellre-
HUS I TPOCTHIX pobieM. Hampumep, CIIMCOK BCEX TPAH3AKIUN 32 MECSIT] BBIBO-
JIUTCSI C TIOMOIIIBIO BCETO JIBYX CTPOK:

import xml.etree.ElementTree as ET
transactions = ET.parse("transactions/2010-01.xml").getroot().fin-
dall("transaction")

Cuycrs mapy Bepcuii Python ElementTree o6pes craTyc cranaapTHO GUOIMOTEK .



NHCTpyMeHTapum

S1 anamusupyIo cTaTUCTUKY IyOauKaimii B 6;1ore Riesenmaschine ¢ momoripio
ITPOTPAMMBI /1711 THTEPITPETAIINH aCTPOHOMMYECKHX TAHHBIX, KOTOPas Ha3bIBa-
erca MIDAS (Munich Image and Data Analysis System). KcraTu, ¢ momorsio
aToii mporpammsl 4 jiesaio 1 BCE ocranpaoe. He cumnTas oneparuii, Kotopbie
MOZKHO BBITIOJTHUTD B TEKCTOBOM PEAAKTOPE C TIOMOIIBIO KIIABUATYPHOTO MAKPO-
ca, TAaKUX KaK MHTEPIIPeTaIis aCTPOHOMUYECKUX JAHHBIX.

Azexc Hlonvy. Riesenmaschine

Eciiv He uMeelb MOHATUS O TEME, TO CJIOKHO MoA06paTh st PAGOTHl BEPHBIN WH-
CcTpyMeHTapuii. B mporpaMMupoBaHuu aTa CUTYaIUs JaxkKe elle CI0KHee, YeM B JIPY-
rux cepax, ecyiv He CYUTATh, MMOXKATYH, HAKOMUTEJIbHOTO CTPaX0OBaHU KU3HU. B TO
JKe BpeMsi oJI00p MHCTPYMEHTOB UTPAET OIPEEIISTIONIYI0 POJIb Ui KOM(MOPTHOCTH
[IPOrPaMMUPOBAHUS, & €CJIU TOBOPUTH 00 OIIBITHBIX CIIEIUATMCTAX, TO U st 3 dek-
TUBHOCTH.

MHorue ObIBaIbie TPOTPAMMUCTDI IO (DYHIAMEHTATIM3MY U OPTOJIOKCATBHOCTH MO-
IyT TOTSITAThCS ¢ MOKaxeaMu. OHM PhSTHO 3aIUIIAIOT JIIOOUMbIE SI3BIKU, TEKCTOBBIE
penakTopsl u cucteMbl cbopku. Ecimi cobpath BMecTe TPyNIy MPOrpaMMICTOB U He-
MHOTO UX HOATIOUTH, TO MOKHO HAOIIOAATh CIIOHTAHHOE 3aPOsKIeHNE OECKOHEYHOTO
cropa HeMPUMUPUMBIX OMIOHEHTOB.

ITO — BKYIIE C TOP/BIHER — CBSA3aHO C TEM, UTO JJIsi GOJBIIMHCTBA 3a/a4 U3 006-
JIaCTH TTPOTPAaMMUPOBAHUS He HANIETCA TAKOTO SI3bIKA MU TEKCTOBOTO PelakTopa,
KOTOPBI# OY/IeT ABHO JIydllle BCEX OCTANbHBIX. Y KaKI0TO MHCTPYMEHTA €CTh CBOU
JIOCTOMHCTBA U HefocTaTku. Hanpumep, oueHb MOIIHBIA peaKTOP, BEPOSATHO, HE
yaactest GbICTPO OCBOUTD, & B UHTYUTUBHO TIOHATHOM HE XBaTaeT MHOTUX BO3MOIK-
Hocreit. Ho co BpeMeHeM, IPUCIOcabInBasiCh K CBOMM UHCTPYMEHTAM, Bbl HAYYUTECh
06X0a1UTh 160 UTHOPUPOBATH MX CJAABOCTH, & CUJIbHBIE CTOPOHBI OCBOUTE B COBEP-
IIEHCTBE.

Bce 310 110IBOINT HAYMHAIONTUX TTPOTPAMMUCTOB K YCIOKANBAIOIIEH MBICIH O TOM,
41O, 30paB MpeAMeTHYI0 00/1aCTh, JIETKO BIUTHCI B ee MEMHCTPUM — U yiKe Oyzer
KaKOIi-TO pe3y/bTaT. Y GOJbUIMHCTBA OOKATAHHBIX MHCTPYMEHTOB HAIZETCS 10 Hape
HACTOSIIIUX JIOCTOMHCTB, HHAYE 3TU MHCTPYMEHTBI He TT0JIb30BATIUCH Gbl TAKOH MOy JIsAP-
HOCTBI0. Biiaroiapst ToMy 4To OHU TaK pacrpoCTPaHeHbl, yAaeTcst ObICTpee PelaTh BO3-
HUKAFOIIHE BOIIPOCHI U TIPOOJIEMBIL.
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PepnakTopbl

IIycTb, B IPUHIKIIE, U BO3MOKHO IIKCaTh GOJIbIIUE [IPOTPaMMbI B BIOKHOTE WK € 1O-
Motnbio SFTP-uHcTpyMeHTa /17151 KOMaHIHOM CTPOKH, TAaKOE PellieHre HUKYya He TO/IUT-
cst. CTpPOro roBopsi, 3TO JIaske He KOCTBLIIb, & HOIOIAs PaHa.

XoTs TPOrpaMMHUPOBAaHNE — OTHOCUTEJBHO CJIOKHASI BBICOKOTEXHOJIOTUYHAS JIesi-
TEJIBHOCTD, IPY KOTOPOH He MOMENIAeT HEKOTOPAst TEXHUYECKas TIOJIEPKKA, YACTO MOJK-
HO TIPOYUTATH O TOM, UTO BCE, KPOME PEAAKTOPA U KOMITUJISITOPA, — U3JTUIIHSISI MUIITYPa.
BosmoskHo, a1t iporpammucta ¢ 20-JIETHUM OIIBITOM 3TO JIEHCTBUTENIBHO TaK, HO Ha-
YUHAIONIUI He JT0JIKEH MOAaBAThCS HA TAKYIO IIPOBOKAIIHIO.

BaMm B caMoM zete aGCOIIOTHO, PEIIUTEIBHO He 000HTHCh 6e3 pelakTopa, KOTOPBII:

O wmosxket yntaTh paitast UTF-8 u ISO-8859 u mepecoxpansTh UX U3 MEPBOTO BO BTO-
poii opmat u Hao6opot. Kpome TOro0, OH T0IKEH TPHHUMATD OKOHIAHTST CTPOK JIJIST
Windows n Unix;

O obnafaeT A3BIKOBBIM CUHTAKCHMYECKUM MOJLYJIEM, TIPEAHAZHAYEHHBIM JIJIs IPOTPaM-
MHUpoBaHus. Takoil CHHTAaKCHYeCKUI MOJIYJIb OKPAIINBAET TEKCT PA3HBIMHU [IBETAMHE
B 3aBUCHUMOCTHU OT TOT'O, YTO Hepeﬂ HaMU — KOMMeHTaprI, (byHKL[I/IH NJIN CUHTAKCU-
yeckast ommoOKa;

O MO03BOJIIET UCKATh U 3aMEHSTH TEKCT OTHOBPEMEHHO BO MHOTHUX (haiiax. [Toxamyi,
eIMHCTBEHHBIN pefaKkTop, He 06 IaJalomnii TAKOH BO3MOKHOCTBIO, — 9TO BIOKHOT,
TTO3TOMY HAIll OJTHO3HAYHBIN COBET: BBISICHITE, KaK B BallleM PeaKTOPE BHITIOJIHS-
I0TCSI OZIHOBPEMEHHBIN MMOMCK U 3aMeHa B HeCKOJIbKKX (aitinax. Kpome Toro, 06-
paiaiite BHUMaHUe U Ha MPeAyIPEkKIeHNs, CBA3aHHbIE ¢ I106aJbHBIM TOMCKOM
U 3aMEHOI1, KOTOpble Iepedncierbl B paszene «Cpebl pa3paboTKu» JaHHOMU IJIaBbl
U B IJIaBe 5.

BeposiTHO, laske y caMOro CKPOMHOTO peflakTopa GoJIbliie BO3MOXKHOCTEH, 4eM BbI
ceftyac ucrosnbayete. He momemnaer BpeMsi OT BpeMeHH OTKPBIBATH KaKne-TO U3 HUX.
Hamnpuwmep, y3Hats:

O Kak co3gaBaTh MaKpOChI JIAA 4aCTO IMMOBTOPAIOHINXCA onepauI/Iﬁ;

O eCTb JI1 HECKOJIBKO 6y(1)ep0B O6M€Ha, KOTOpbIE n30aBuy GBI BaC OT ITOCTOSTHHOIO
IIEPERJIIOYEHUA MEKAY ABYMSI ,Z[OKyMEHTaMI/I? JIn6o MoxkHO 1 I[O6aBJI§ITb HOBbIE
JAaHHbIE K TEM, UYTO YK€ UMEIOTCS B 6y(1)epe O6MeHa;

O Kak 3aCTaBUTh PETAKTOP OTOOPAKATH (DYHKIIUH TIPIMEHSIEMOTO SI3BIKA TIPOTPAMMI-
poBanwst. IHOTIA 1151 9TOTO TPEOYIOTCS TIAruHBI (TTOAKITI0UAEMBIE MOTY TN );

O Kak BKJIIOYATh PeryJsipHbIe BRIPAsKEHIS IIPH [ONCKE U 3aMeHEe;

O Kak 3aCTaBUTh PEIAAKTOP MOIIPABJIATH III0X0 OTGOPMATUPOBAHHBIH KO T10 O11bI-
Ty, Kak pa3 npu Hamucanuyn HTML nan XML dopmaruposanue 6picTpo cOuBa-
eTcsl.

[laxke ecsim IpsIMO celiyac BbI HE BBIICHUTE, KaK BCE ATO JIEJAETCS, TI0JI€3HO 3HATH,
obsamaet i BooOIIEe PEAKTOP BCEMH 3TUMHU BO3MOKHOCTAMU. Korna-uuGy /b Bl Ha-
CTOJIBKO OTYAETECH VJIU BIOXHOBHUTECH, UTO PEIIUTE TTOAPOGHEe Pa3odpaThes B IETAIAX.
[TpaBuio Tpex (cMm. rnaBy 14) u 3/1eCh BaM MTPUTOIUTCS: €CJIN B TPETUH pa3 HY>KHO UTO-
TO CJIeJIaTh BPYYHYIO UJIH CHEIUANBHO YCIOKHUTE cebe 3a/1auy, TO, TTOKANYi, CTOUT
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MOTPATUTD MTAPY MUHYT HA UCCJAEOBAHUS U OTBICKATh BOSMOKHOCTH, KOTOPBIE, MOKET
OBITh, TPEYCMOTPEHBI B PEIAKTOPE KaK Pa3 Ha TAKOH corydaii.

B crarbe anrmiickoit «Bukunemuunys Comparison of text editors («CpaBHeHMe Tek-
CTOBBIX PEAAKTOPOB») €CTh Pa3indHble 0630pHBIE TAGIHIIBI, COJEPIKAIIUE CBEICHUS
0 TOM, KaK¥e PeJAKTOPbI KAaKUME BOCTPEOOBAHHBIMU BO3MOKHOCTAMU 06aa1aioT. Te u3
HUX, KOTOPbIE MPUCTIOCOGIEHBI criernaabho st pabotel ¢ HTML u Be6-paspaboTku,
HaxozsTcs B pasgee Comparison of HTML editors.

MpenmyLleCcTBa HEKOMMNETEHTHOCTH

Ewe fnecaTb fieT Ha3ag A Nonb30Baacb PeLaKTOPOM, C MOMOLLbIO MAaKPOCOB KOTOPOIro MOT-
na cpenatb Bce. 3710 6610 NoteTab noa Windows. Kynus nepBsbiii Mac, A 6bina BbiHy»KAeHa
0OCBauMBaTb HOBbLIV pefakTop, HO HY TextMate, HM SublimeText n 6n13Ko He fanu MHe BO3-
MOXHOCTel, KoTopble Yy MeHA 6binn B Windows. C ofHOM CTOPOHBI, 3TO HeyA06HO, A 13-3a
3TOro MHorga pasapaxatcb. C 4pyroi CTOPOHbI, MON OTTOUYEHHbIE HaBbIKU paboTbl ¢, IpAMO
CKaXeM, oYeHb CKPOMHbIM fA3blkom Makpocos NoteTab gonro yaep»kuanu MmeHsa OT TOro,
yTOObI peLaTb 3ajaun He ¢ nomoLlbio bOKHOTa, a, cKaxem, Ha Aa3sbike Perl. Kctatn, Heocse-
[OMJIEHHOCTb O BO3MOXHOCTAX COOCTBEHHOTO peflakTopa 3a4acTylo NoATaNKMBaeT MeHs
pa3paboTtaTb 6onee 3penoe pelleHre — HanpuMep, YTo-HMOYAb C MCNOSIb30BaHNEM pery-
NAPHbIX BblpaXkeHUN. NperMyLLecTBO Takoro noaxofa 3aknoyaeTca B TOM, 4To 1 pabota
nonget GbicTpee, 1 HaBbIKM MEHA He NOABEAYT, eCIN A BHOBb NMOMEHSA pefakTop unu
onepaLnoHHYy0 cncTemy.

Kampun

KakoW A3bIK NporpaMMMpoBaHuUS
NpPaBWIbHbIN?

TPETb BCEX ITPOTPaMMUCTOB 3HAIOT MUHUMYM OJIVH SA3bIK IIPOTPaMMHWPOBAHUSI.

bepndIxengenvc/ @eckes, Twitter, 26 cenmsabps 2012 z00a

[Tosraraem, 4To BBl UMeeTe XOTsI Obl OPUEHTUPOBOYHOE MTPEACTABJIEHIE KAK MUHUMYM 00
OJTHOM sI3bIKE TIPOrPaMMUPOBAHUSI, MHAYE BBl YUTAIKM OBl He 9Ty KHHTY, a YTO-HUOY b
<1751 YaWHUKOB». Ho, BO3BMOIKHO, BBI y:Ke HECKOIBKO JIeT BbIHAIIMBAETe TYMaHHbIE T1J1a-
HBI U3YYUTh BTOPOH WJIH Jla’ke TPeTN I3bIK. Jlaske eciu BbI yKe MOXKeTe U3bICHATHCS
Ha IISATH A3bIKaX IPOrPaMMUPOBAHUS, TI0YeMy OBl He OCBOUTD I1ECTOH?

MHorme ocTaHaBIUBAIOTCS Ha TIEPBOM IV BTOPOM SI3BIKE TTIPOTPAMMUPOBAHUS U TO-
BODSIT, UTO 9TOT SI3BIK BIIOJIHE OTBEUYaeT UX IJlaHaM. Takas JieHb CBsI3aHa, B YJACTHOCTH,
¢ oHUM (PEHOMEHOM, KOTOPBIN ObLI OIMCAH U3BECTHBIM 3CCEUCTOM U IIPOTPAMMKUCTOM
[Tosom T'psMoM Ha IpuMepe BBIMBIILIEHHOTO A3bika «biab»: «Korja am ruiorernye-
CKHUI 61a0-1TPOrPAMMUCT CMOTPUT BHU3 Ha KOHTHHYYM MOIIHOCTH SI3bIKOB, OH 3HAET,
4TO CMOTPUT BHU3. Meree Molbie, yeM “Biab”, S3bIKu IBHO MeHee MOIIHBI, TAK KakK
B HUX HET HEKOH 0COOEHHOCTH, K KOTOPO MPUBLIK TporpaMmuct. Ho korga o cMotpur
B [PYTOM HaIlpaBJIeHNH, BBEPX, OH HE OCO3HAET, YTO CMOTPUT BBEPX. 10, YTO OH BUIUT, —
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9TO IIPOCTO CTPAHHbBIE A3BIKU. BO3MOKHO, OH CUNTAET MX OAMHAKOBBIMU ¢ “Biabom” 110
MOIITHOCTH, HO CO BCSIYECKUMM CJIOKHBIMU THTYIKaMU» L.

UHTepBbIO € Jlykacom n Matnacom

Jlykac: YTo MHe e iCTBUTENIbHO NMOMOTTIO, TaK 3TO N3yYeHNe HOBbIX A3bIKOB.

Maruac: Korga 4oCTaTOUYHO NOYUNLLILCA, OCBaVBaTh HOBbIE A3bIKM CTaHET COBCEM JIETKO.
Kak Tonbko nomellb ocCHoBOMonaraloLLue KOHLENUUK, OCTaNbHOE YXKe He COCTaBnAeT Tpyaa.
OcTaeTca CMHTaKCUC, KOTOPbIN M3yYaeTca oueHb ObICTPOo. Kpome Toro, Bee elle pas yKknagbl-
BaeTCA B rofIoBe, eCNu Tbl peLlasl OfHM U Te »Ke 3afaun Ha pa3Hbix A3bikax. JTlobon A3biK no-
CTPOEH HEMHOTO MO-CBOEMY, 1 YXKe NO3TOMY OH CTUMYNIUPYET TaKune peLleHus, KoTopble Tbl
BMOCNEACTBUN CMOXeLLb NPUMEHUTb B TBOEM MePBOM A3blKe.

Jlykac: bbiBaeT 11 TaK, UTo Tbl HAXOAMLLb A3blK, KOTOPbIN NOAXOANUT Tebe ropasfo nyulle.
Ecnu 1ol npupaewwb 6onblioe 3HaUEHNE MUKPOMEHEAXMEHTY, TO, NOXanyi, cnefoBano 6Gbl
BblyunTb accembnep.

Matwmac: Koraa y»ke gonro nporpammupyeLlb Ha KaKOM-1M60 A3blke, NPYBbIKaeLLb K onpe-
JeneHHbIM NAMOMaM, yCBanBaeLlb, Kak ienaloTca onpeneneHHble Belu, Hanprumep, CUHTaK-
cnyeckuii pas3bop cTpoku. A MOToM, B HOBOM A3blKe, 3TO yxe He paboTaeT. Hy>kHO cHoBa
pasMbIlWNATb, Kak cAenaTtb TO UK 3TO...

JlyKac: ...npu 3Tom, BEpOATHO, NI0BULLb cebA Ha mbicnu: «O, A 3TO fenan CAULWKOM rpo-
MO34KO 16O Wen no yctapesLemy nyTu». inn gospesaellb Jo TOro, YTobbl YTO-HUOY b
nounTaTb No AaHHOW npobneme.

MaTuac: C fpyroi CTOPOHbI, Tbl, KOHEUHO, MEPEHOCHLLb Ha HOBbIE A3bIKM Te KOHLeNLUuy,
KOTopble yxKe n3yunn B ctapbix. Ctapad nguoma npu 3Tom He 3abbiBaetca. [pocTo Tbl Mo-
NoJIHAELWb CBOW NHCTPYMEHTapuM.

KatpwuH: [1a A 1 npu paboTe ¢ efMHCTBEHHBIM A3bIKOM NMOCTOAHHO Pa3yy4nBaloCh Aenatb
Te UV ViHble BeLn.

Maruac: Ho Toraa Tbl nioTHee nsyyaelub 6a3oBble MPUHLMMNbI PaboTbl, @ He OTBeYaeLlb
Ha Bonpoc «Kak A caena KOHKPETHO BOT 3T0?». KOHKpeTHble npuembl AfiA TOFO UAN MHOFO
A3blka A MOry 6bICTPO BbiCKaTb B MIHTepHeTe. MomeyaTtb cebe Nogo6Hble BeLy B MOeM CIly-
Yae 6ecCcmbICNEHHO, 3TO MPULWINOCH Obl AenaTb ANA CIUWKOM MHOTUX A3bIKOB.

B Ceru mosiHo 60Jiee Wil MeHee CEPbE3HDIX TIEPEYHEN, B KOTOPHIX YITOMUHAIOTCS
KOHKPETHBIE IOCTOMHCTBA U HEZIOCTATKH OT/EJIbHBIX S3bIKOB ITpOrpaMMupoBanus. [Ipu
HTOM HAC TSHET JIOTOJIHATH TAKUE CIIMCKY U HEOCTOPOXKHO Pa3baBIsATh X COOCTBEHHbI-
MU IpeIoyTeHUsAMU 1 aHTUnaTusAsMu. Ho fetany Taknx KOHKPETHBIX PEKOMEH Al
MEHSIOTCS KasK/Ible 11apy JIeT, U Bbl He MHOTOMY HAYYUTECh, €CJIM Mbl BAM ITPOCTO 110CO-
Beryem: «bepu Python — ¢ HuMm He ommbenbest!» (XOTS ¢ HUM BbI M B CAMOM JieJie He
omberecs).

IT-koucyabranT u aBrop /[xkedpdpu Myp sennt Bcex mosib3oBaTeseii-TexHapei Ha
MATH TPYTIIL
O Hogaropst. Te, KT0 M306pETAIOT TEXHOJIOTHN WA OYeHb OIU3KH K 9TOMY.

O Pannue mocyenoBaTes . IKCIEPThI-TEXHOJIOTH, XOPOIIIO YJIaBIUBAIOIINE, Ky/1a BETEP
JIyeT, U pPaHbllle BCEX OCBANBAIOI[HE HOBbIE TEXHOJIOT UM,

1 http://www.nsc.ru/win/elbib/data/publ_cat/1225.pdf.
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O PanHee 6OJIBIIMHCTBO U [03AHEe OOJIBIIMHCTBO — TE I0Jb30BaTeNH, U3 KOTOPBIX
COCTOUT MEHHCTPUM. TeXHOIOTHS, BOCIIPUHSITAs] STUMU IPYIIIAMU, SIBJISIETCS CO-
CTOSIBIIIEIICSI.

O VYBaibHu. VIHEPTHDBIE TOTPEOUTENH, OCTAIOIIUECS] BEPHBIMU TEXHOJIOTUSIM TI03aBUe-
parrHero JHsl.

SA3bIKK TPOrpaMMUPOBAHUS TI0 CXOKEMY MPUHITUAITY PACIIPOCTPAHSIIOTCST CPeu He-
CKOJIBKUX IPYIIII TI0JIb30BaTE e, B PasHOil CTENeHr TOTOBBIX Ha prcK. Yem GoJiee oIbi-
TEH W TeXHUYECKU 3aNHTEPECOBAH ITPOTPAMMICT, TEM BEPOSITHEE OH OKAKETCS B YUCIE
PaHHUX TTOCTeI0BaTeNIe! sI3bIKa. 37I0POBO, €CITN TTO3KE ITOT SI3bIK 3aKPETTUTCST, TOCKOJIb-
Ky B TAKOM CJIydae y paHHero mocjenosares Oyaer 6oubiiast popa. Eciu ke s3bIk He
MIPUKUBETCSI, 3HAUUT, PAHHUH TT0CIeI0BaTe b IpOMaxHyJicst. J1jist 1060ro, KTO yiKe Bbi-
YUYUJI MHOTO SI3BIKOB, 9TO OyieT MeHee O0JIe3HEHHO, YeM JIJISi HEOIIBITHOTO YeTOBeKa,
BBIHY3K/IEHHOTO IPU3HATD, YTO €T0 JIOMMBIiA I3bIK MOPaJIbHO yCTapel.

Bpl, kak HaUMHAONUH TPOrPAMMHUCT, CKOPee JOJIKHBI OTHOCUTHCS K PAaHHEMY
GOJIBITUHCTBY: ¢ OJHOU CTOPOHBI, BBI €llle He HAIKCaJN Ha sI3bIKe COOCTBEHHBIX OH-
61oTeK W GOJIBIINX IPOEKTOB, IOITOMY He MPUBSA3aHbl K HUM — a B OOJIBIIMX
KOMIIAaHUSAX TaKas NpuBssKa Habogaercs yacto. C ApyToil CTOPOHBI, Ha OCBOEHUE
HOBOTO sI3bIKa BaM TpebyeTcst 60JIbIlie BpeMEHH, YeM 9KCIIEPTY, TPUYEM BbI, BEPOSIT-
HO, He CTOJIb XOPOIIIO TIPe/iCTaB/sieTe, KaKiue U3 HOBBIX MOAX00B caMble MHOT0OGe-
Hialouue.

[ToaToMy BOT BaM HECKOJTBKO CPAaBHUTELHO HEYCTAPEBAIOTITUX COBETOB O MOIBICKU-
BaHWUM BTOPOTO — TISITOTO SI3BIKA.

[ToTeHIA SI3BIKA 3aBUCUT HE TOJBKO OT €r0 BO3MOKHOCTEH, HO M — 0COOEHHO /ISt
HOBUYKOB — OT MMeTOTIENCs JOKYMEHTAMK U aKocucteMbl. [lonmure B UHTEpHETE
doxymenmauyuro 1o 13bIKy. OOpaTUTE BHUMAHUE HA TO, HACKOJIBKO BbI COPUEHTUPYETECH
B TOM, 4TO HaiifeTe. HeKoTOpbIe SI3pIKM MCYEPIBIBAIONIE JOKYMEHTHPOBAHBI, TPUYEM
B pacueTe Ha HOBUYKOB, TI0 JIPYTUM, B IPUHITUTIE, TAKXKE MMEETCS BCS IOKYMEHTAIUs, HO
MOHSATD €€ 0OYeHb CJI0KHO. [10 HOBBIM SI3BIKAM 329aCTYIO IPOCTO HET MOJHOIIEHHOH J10-
KyMEHTAIWH.

[MouuTe MO UMEHU SI3bIKA, 10OABUB CJIOBO tutorial (pykoBoacTBo). OnpobyiiTe
TIEPBBIE IATH ATOTO PYKOBOJACTBA. [Ipr 5TOM UTHOPUPYIiTE BHYTPEHHWH TOJIOC, KOTOPOH
[IPY KaKA0M MOJ0GHOM MOMBITKE HAIIENThIBAET: «31ech Bee nHauye! He xouy!»

BrisicHuTe, KakK IaBHO CYIIECTBYET 9TOT S3bIK. Ecjii OH MOJIOXKeE TISATH JIET, TOT/Ia
JUJIST BAC, BEPOSITHO, HAUAETCS CAUITKOM MaJIO TOAXO/SIINX UHCTPYMEHTOB, CTUIITKOM
MaJio IOKYMEHTAI[M{, MaJIO TOTOBHIX petieHuil B CeTH, a B i3bIKe GyAET CIUIIKOM
MHOTO 6aroB. Coo06IIecTBO MoJb30BaTeNedl OYAET COCTOSATh U3 YECTONOOUBBIX MPO-
IPaMMUCTOB-9KCIIEPUMEHTATOPOB, KOTOPBIM TIOPOIT HE XBATUT TEPIIEHUS OTBJIEKATh-
cs1 Ha Bautu nmpobiembl. OTBer Ha Bonpoc «TobKo y MeHs Takast mpobJieMa?s 3ada-
CTYI0 OKaXKeTCs yTBepAUTETbHBIM. Ecotu s13b1k cTapiie 30 JieT, To BbI TaKKe PUCKYeTe
0CTaThCsI HaeJHe CO CBOMMHU MPpobieMaMi, a (OPYMBI 110 ITOMY S3BIKY OKaKyTCs
3a0pOLIEHHBIMU.

EcTp st mporpaMMuCTBI Cpe/iu Balivnx JIpy3el, cocesieit, Kosuter? bepurech 3a SA3bIK,
Ha KOTOPOM paboTaloT Ballli 3HaKoMbIe. J{ajke eciid sI3bIK caM 1o cebe OKaKeTCs Henjiea-
JIEH JIJIS TeX 3a/1a4, KOTOPBIE BbI TIepe]] OO0 cTaBuTe, MHOTHE HEJOCTATKI KOMIIEHCHUPY-
FOTCS TeM, U4TO ITPU BOSHUKHOBEHUHU TIPOGJIEM BaM IIPOCTO GYIET € KEM ITOCOBETOBATHCSL.
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Ecuu Batv ipy3bst — B3bICKATETbHBIE TIPOTPAMMHUCTBI, OOTOHSIONINE BAC 10 OTIBITY Pabo-
THI Ha MHOTO JIET U HE JKEJIAOIIHe, YTOOBI UX YIIUYUIIN B OTIBITAX C HEABHO MOSBUBIITHMCSI
SI3BIKOM, TIOUHTEPECYNTECH, C KAKUM SI3BIKOM OHU PAOOTAIIH TISITh JIET Ha3a/l, U M3yJalTe ero.

WHora sI3bIK TPOrPaMMUPOBAHIS BBIOUPAETCS B 3aBUCUMOCTH OT UEH, KOTOPYIO
XOuelb peaan3oBath. Hampumep, ecaiu cobupaenibest pazpabaroiBarsd mox Android —
yuuib Java, mog i0S — k nmpumepy, Objective-C. 3auacryio onpezessioliee 3HaUeHIe
MMeeT IUPOKast 9IKOCKCTEMa, KaK B cirydae Beb-paspaborku. BiusHue Beb He ocabeBa-
et yxe 20 net, B HeM pazBusuch si3biku HTML u JavaScript. Y Tot u apyroit cranku-
BaJIMCh ¢ KOHKYPUPYIOIMMHU UAESIMHU, HO B CHUJIy OTPOMHOTO ycrexa Beb 3T uen He
MPUKUITHCh.

WHorza creruaibHbIil HHCTPYMEHT, € MTOMOIIHIO KOTOPOTO MOKHO PETIAIONIM 00-
Pa3oM TIPOJIBUHYTH BAIll TPOEKT, €CTh TOJIBKO B OJTHOM WJIH IBYX s3bIKax. Eciiu BB J10BU-
Te cebst Ha TOM, 4TO o6pabaTeiBaeTe CTATUCTUKY TIOCEIEH T GJI0Ta ¢ TOMOIIIBIO TIPOTPaM-
MBI JIJISI THTEPIIPETAIIUYA ACTPOHOMUYECKHX JAHHBIX, TO BaM, BEPOSITHO, CTOUT ITOyMaTh
00 UCNOIb30BAHUY KAaKOTO-HUGY/Ib MATEMATUYECKU-CTATUCTUYECKOTO A3bIKA, HATIPHMED
s3bIKa R, B KOTOPBII MHOTHE CTATHCTUYECKHE (DYHKITUU TIPOCTO BCTPOEHBIL.

PasysHaliTe, ¢ TIOMOIIBIO KAKOTO A3bIKA JAPYTHE MPOrPAMMUCTBI PENTaiy OJ00HbIE
npobsemsl. (U 3aTeM moyMaiiTe, HeJIb3s1 JIM BaM TIPOCTO TIEPEHATH YrKe HAliZIEHHOE MM
rOTOBOE peliieHne — cM. TiaBy 19.)

Bo3MO3KHO, BbI HII[eTe TTOAXOISIINE SI3bIK JJIsI TIPOEKTa, HAJl KOTOPBIM paboTaere
COBMECTHO C JIPYTUMU poTpaMMucTaMu. EcJi BbI He caMblil XOPOIINH pa3paboTunK
B KOMAH/IE, TO IPOCTO CJIEyITe MPEIOKEHISIM KOJLIET U He JKaTyHTeCh HA TO, YTO BaM
IIPUXONTCS TepeyInBaThes. PaccMarpuBaiitTe aTo He Kak MOJUYMHEHVE HeCTIpaBe/In-
BOMY TPeOGOBAHUIO, & KAK IIEHHYIO BO3MOKHOCTD BBIYUUTH HOBBIU SI3BIK CPEH JIOEH,
KOTOpPBIE UM y3Ke BianeoT. He mporectyiiTe, OCHOBBIBAasICh Ha KAKIX-TO OTPbIBOYHBIX
CBEJIEHUSX O SI3bIKE, TPEITIOKEHHOM KoJlieraMu («/la Hy, Java xe Takasi TpoMO3ZIKast!s ),
€CJIM Ha CAMOM JIeJie BaM BCETO JIMIIb JIeHb B HeM PasGupaThCs.

Ecuaiu BbI BoOG111E He cobupaeTech paboTaTh HaJl KOHKPETHBIM ITPOEKTOM, & TIPOCTO
TaxK, U151 €051 XOTUTE HAYYUTHCS TPOTPAMMUPOBATD HOJIYYIIIE, TO BAM CTOUT IIPUCMO-
TPETHCS K TE€M SI3BIKAM, KOTOPbIE XOPOIIIO 3HAKOMSIT C KAKUM-TO OIIPeJIeIEHHBIM CII0-
cobom mbinuienus: Ruby — orsnmyaercs npusgrtaoit ru6xocrbio, Smalltalk — ocoben-
HO 3JIETAHTHO BOILJIONIAET UJIeI0 00bEKTHO-OPUEHTHPOBAHHOTO TPOTPAMMHUPOBAHUS,
Scheme wnn kakoi-HUOY b W3 AUATEKTOB Lisp — mpuMepbl (GYHKIIMOHATBHBIX SI3bI-
KoB. Mnu C, a MOsKeT ObITh, Jaske A3bIK acceMbyiepa — OHM 3aCTaBAT BAC CTOJIKHY ThCsI
C TAKMMU OCHOBaMU IIPOTPAMMUPOBAHU, KaK UCIOJb30BaHNe yKa3aTeslell U yrpas-
JIEHWE TTaMSTBIO.

Ila, Benuk cobasH BEIOPATh B KAUECTBE BTOPOTO SI3bIKA TOT, KOTOPBIH KasKeTCst
B UeM-TO TTOXOKUM Ha XOPOIIIO 3HAKOMBIH 1epBbiil. Ho eciim Ha mepBoM MecTe 71 Bac
CTOUT HE CTOJBKO JOCTHKEHNE OBICTPBIX PE3YJIbTATOB, CKOJIBKO JKeJTaHhe CTaTh XOPO-
[IUM TIPOTPAMMUCTOM, TO BbI OBICTPEE IPOBUHETECH BIIEPE]] C TAKUM BTOPBIM SI3BIKOM,
KOTOPBII KaK MOKHO OoJtee He MOX0sK Ha nepBbiid. Ecim Bb 10 cux nop paborasu ¢ PHP
i Ruby, nosnakombreck ¢ C, C++ unu Java. Ecau BbI hasat 00beKTHO-OPHEHTHPO-
BAaHHOTO TIPOTPAMMUPOBaHus, To Lua niu R mocyskaT 119 BaC UHTEPECHBIM KOHTPA-
crom. Eciii BaM siydiiie 3HAKOMBI I3BIKH € HOTATBIMY TPaAUIIUAME, Takue Kak Python
usu Perl, To, Bo3MOKHO, He ToMeIaeT mompodoBaTh Kakue-HIOYIb COBCEM HOBBIE SI3bI-
Ky, Takue kak Go uiau Rust.



274 YacTb IV. Beibop cpeacTs

Wnorna urpaet posib kpyTusHa. Eciiv BaM (XOTb BbI U IEPIKUTE 3TO B TaiTHE ) BAYKHO,
9TOGBI, PA3TOBAPHUBAS C BAMH, JIPYTHE TIPOrPAMMUCTBI (TYCTh aKe TAfHO) BOCXUIIAICH
BaMU H3-32 SI3bIKA IPOrPAMMUPOBAHUS, KOTOPBII BB UCIIOJIB3YETE, M €CJIH 3TO BOCXU-
IIeHUe YCUIIUBAET Ballly MOTHBAITHIO, TO KAKOH-HUGY/Ib TOJIBKO YTO TPULYMAHHbIN S3BIK,
HECMOTPsI Ha CBOU HEJIOCTATKHU, MOJKET OKa3aThCs KaK pa3 TeM, 4TO BaM HYKHO. VIHOTIA
cTapbie SA3bIKY TOJKE 006JIaIAI0T OTIPE/IeJIeHHBIM (haKTOPOM KPYTH3HBI — HAITPUMED, A3BIK
accembiepa i Lisp. Ho 3HaHuMe TaKUX SI3bIKOB YKPACKT BaIll TIOCTYKHO CITUCOK TOJTb-
KO B TOM CJIy4ae, eCJIH BbI €I1le IOBOJBHO MOJIO/IbI. VIHAUE JIETKO MOSIBIISIETCS TI0/I03PEHNE,
YTO BBl BBIYYHJIM ITOT S3BIK JABHBIM-/[ABHO, €Ille KOT/Ia YYUJINCh B HHCTUTYTe Giaro-
POZIHBIX JIEBUIL, ¥ C TEX ITOP JAJIBIIE HE PA3BUBAIIIIC.

He o6parmaiite BHUMAaHUS HA TaOJIHUILI, B KOTOPBIX YKA3aHO, CKOJIBKO CTPOK Tpeby-
€TCsI B PAa3HBIX sI3bIKAX Ha BBITIOJTHEHIE OJTHOH U TO¥ ke 3a1aun. Kax HOBUYOK, BBI 1OJIK-
HBI PaJI0BaThCs, €CJM Y BAC XOTh YTO-TO KAaK-TO MOJIYYaeTCs, a KPATKOCTh — He 00s13a-
TEJIHHO MPEUMYIECTBO, OHA MOKET OBITH 1 3JIOM.

REPL

REPL — aro ab6pesuatypa ot Read — Evaluate — Print Loop («uuks Tuma “npov-
TaTh — BBIYHMCJINTH — 3aMncath’» ). BeposaTHO, 3TO 3ByYuT Tak, 4TO BaM XOUETCSI CKa3aTh:
«0-0-0, 9T0 YUTO-TO CIIUIIKOM CIIOKHOE, JIYUIIIe TIPOCTO mpomnyirys. Ho Oyzaer sxaib, eciu
BBI Tak mocTynute, ToToMy uto REPL HeoObIYaifHO CHIIBHO TIOMOTAET TIPU U3y4YeHUN
KaKOTO-JTH00 SI3bIKA.

REPL — B HEKOTOPHIX CIydYasiX €r0 HA3BIBAIOT TAKXKe MHTEPAKTUBHON 060TOUKOM
(interactive shell) — mpuHUMaeT Ha BX0 KOPOTEHbKIE KYCOUKH TIPOTPAMMBI, BBITIOJI-
HSIET WX M BBIZAET pe3yJibrat. J[Jist si3bika MpoTpaMMUPOBAHUS 9TO TO JKe, UTO 000I0UKA
(nm — B cryyae ¢ Windows — okuHo DOS) 171 oniepaiinoHHO CHCTEMbL: HHTEPAKTHB-
Has cpefia, B KOTOPYIO BBl MOKETE BBOJUTH KOMAH/IBI, KOTOPBIE TYT K€ BBHITIOIHSIOTCS, —
HUYETo He HAJI0 KOMITUITMPOBATH UJTH Ky/la-TO BRITPYsKaTh. Bce BBOAMMBIE BAMU KOMaH-
JTBI 3AHOCSITCSI B UCTOPUIO, TAK UTO MMO3KE BBl CHOBA MOKETE K HUM 0OPaTUThCSI.

Taxk kak B REPL BbI BUANTE HETIOCPEACTBEHHBIN Pe3ybTaT pabOThI BAIINX KOMAH]I
U HE TpaTUTe BPeMsI Ha BBITPY3KY U/ MJIH KOMITUJISAINIO, TO OHM OCOGEHHO XOPOIIIO TO/-
XOJISAT JIJIST TPOTPAMMUPOBAHUS B MPOGHBIX IEJISIX: BBl UTPAETE C SI3BIKOM TaK W 3J1aK,
HCTIBITBIBAETE PA3HbIE MITYKM. A KOT/A JieJiaeTe OIMUOKY, BUAUTE UX CPasy.

Boipaskenue «Read — Evaluate — Print Loop» nosgBusioch kak 0603Ha4eHre HHTEP-
aKTUBHON cpezibl Lisp, Tak KaK 9TOT SI3BIK € €T0 MIACTHYHOCTHI0 0COOEHHO XOPOIIIO
MOAXOANT J71st pabOThI 0 TakoMy TpuHIUITY. OHAKO TaKHe HHTEPAKTUBHbBIE 000T0UKH
MPEeyCMOTPEHBI JJIsT 0OUeHb MHOTUX SI3BIKOB. BO3MOKHO /1aske, YTO OJTHAXKIBI BBI yIKe
paboranu ¢ Kakoi-HuOYIb 13 HUIX.

O Pensauuonnbie 6asbl ganublX, Takue kak MySQL, msSQL unu PostgreSQL, yixe
JECATUIETUSIMU CHAOKAIOTCST KOMaHAHBIME cTpoKamu win GUI-kineHtaMu, KoTo-
pble TI03BOJISTIOT UHTEPAKTUBHO COCTABJISITH TAOJIMIIBI, & TAKXKE OCYIIECTBIISITH BBOJI
U CUUTHIBAHUE TAHHBIX. BbI BBO/IUTE OmtepaTop SELECT 1 cpa3y mojryJaeTe pe3yabTarT.

O /[us si3bika Python cymectByer moBosibHo nszBecthbiiit REPL iPython.
O B PHP ectb o6osouka phpsh (www.phpsh.org/).
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O Bwmecre ¢ untepnperaropom Ruby nocrasnsercs REPL irb (Interactive RuBy).

QO REPL a1 JavaScript BeTpoeH B 60IbIIMHCTBO GPay3epoB B BUZe KOHCOIU JavaScript.
CTouT TOJIBKO OTKPBITH KOHCOJTb, U BBI TYT JK€ MOKeTe BBOIUTb KOMaH/IbI JavaScript!.

QO MareMaTuueCKH-CTaTUCTUYECKUE SI3bIKU, TaKUe KaK R, B 3HAUUTEJIbHOU CTEIleH!
ocHoBbiBatoTcst Ha REPL, Tak kak 6dJbiiast yacth mporecca paspaborku 11O Ha ta-
KHUX A3bIKaX — 3TO MOJICIMPOBAHME AJITOPUTMOB aHAIN3a JAHHBIX. Takoe MoJieIupo-
BaHue TpeOyeT TECTUPOBAHMS PA3JIMYHBIX THIIOTES, YTO OCOOEHHO TIPOCTO U OBICTPO
JleJIaTh ¢ IPUMEHEHUEM TIPUHITUTIA TIPOOGHO paboThl, uctosb3yemoro 8 REPL.

Jljtst Takux s13BIKOB, Kak C++, MCXOAHBINA KO Ha KOTOPBIX JOJKEH OBITh CHaYaIa
TTOJTHOCTHIO CKOMITUJIMPOBAH M KOTOPBIE NCITOIb3YIOTCS CKOpee /ISl CHCTEMHOTO MPo-
rpaMMUPOBAHUS U CO3/aHusI rpadudyeckux moJb3oBaTeabckux nnrepdeiicos, REPL,
HaIpOTUB, BCcTpevyaeTcs pexxe. [[pnamHa 3TOro B TOM, 4TO TaKue 337[a4d MJI0XO0 PacKJia-
JIBIBAIOTCS HA MaJleHbKHe KYCOYKHM KO/Ia M X CJIOKHO peniaTh MHTepakTuBHO. U 1o
KpaliHel Mepe paHblle Ha KOMITUJISITNIO TPOTPAMMBbI YXO/IAJIO TPOCTO CIAUITKOM MHOTO
BPEMEHM.

IToJb3ysich TOAOOHON HHTEPAKTUBHOI CPEIOi, BBI MOKETe OOBSIBJISATH IIEPEMEHHBIE,
KOTOpBIE OYIyT COXPAHEHBI B TeUEHHE ceaHca padOThl. AHAJIOTUUHBIM 00Pa30M BbI MO-
JKeTe OIpeessaTh (PyHKINY, a Mo3:Ke 06paIaThess K HECKOJIBKUM CTPOKaM. ITO Kak
KaJbKYJISITOP, TOJIBKO JIJIST SI3BIKOB IIPOTPAaMMUPOBAHUS U KPyYe.

Bor mpumep ucnonbzoanust REPL irb s siseika Ruby:

C:\scripts>irb
irb(main):001:0> puts "hello"
hello

=>nil

3/1ech IPOUCXOUT CJIEYIOIIee: B IEPBO CTPOUKE MbI C TIOMOIIbIO KOMAH/IbI irb
3amyckaeM Interactive RuBy, cokpamiento irb. [Torom BBosiuM KOMaHy puts "hello",
KOTOpas eCTh He UTO MHOe, KaK KOMaH/a 1eyaTt. B TOT MOMEHT, KOr/la BbI HaXKUMaeTe
Ha Enter, oHa BBITIOTHAETCSA U HA 3KPaH BBIBOJIUTCS CJIOBO hello. Hamocsienok irb BbI-
BOJIUT BhIpakeHue =>nil. Bee, 4TO cienyeT 3a =>, — 3TO BO3BpaIaeMoe 3HaueHue Ko-
Mman/ bl Ruby. Xorst puts 1 BRIBOAMT Ha 9KpaH TEKCTOBYIO CTPOKY, HO B KauecTBe (pyHK-
11U He uMesia Obl BO3BpAIlaeMOro 3HaYEHUs], [I09TOMY 3/1eCh U IIOSIBJIIeTCs nil.

CoBceM 10-IpyromMy BCE BBITJISIJIUT B TOM CJIy4ae, ECJTU Bbl CKJIQ[bIBAETE C TIOMOIIIHIO
irb uncia:

irb(main):002:0> 1+1

=> 2

Eme B REPL M0OXHO 00BSBIATH IEpEMEHHbIE, KOTOPbIE OYAYT COXPAHATHCS B TeUe-
HIe cearca paboThL:

irb(main):003:0>pinkie_count = 3

=>3

irb(main):004:0>pinkie_count -= 1

! Ecuii BBl He MOJKETE HAUTH 3TOT IYHKT MEHIO, TO ucnoJb3yiite Firefox u ycraHoBure paciiu-
penne Firebug. B rem BbI Haiizere KoHcoab JavaScript o myHKToM MeHio KoHcob.
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=> 2

irb(main):005:0> puts "Yucno musuHues: #{pinkie_count}"
Yncno musunHues: 2

=>nil

31ech MbI CHavaJIa OTIPEJIETIsSieM ITeEpeMEHHYI0 pinkie_count u IprcBanBaeM eii 3Ha-
yenue 3. irb TyT ke ero BeiBoAMT. B ciemyiomieil cTpoyKe HCpaB/isieM 3HauUeHUe repe-
MeHHOI1, Bbruntas 1. BeiBoguTest 3HaueHune 2, 4To IOKa3bIBAET, UTO IlepeMeHHast pinkie_
count U IaJIbIIle OCTAETCS OTIPE/IETIEHHOM 1 coXpaHsieT cBoe 3HaueHue. Hy a B ocsenuei
CTPOYKe MBI BBIBOJIVIM €€ 3HaYeHNe ¢ TIOMOIIbI0 KoMaH/ Il teyatn (puc. 20.1).

| £ * [ Comsole = | HTML €33 Scrigt DOM  Met  Covkies & T80
r var elements = [1,3.5.7]:
var formattedsts -
“S.5.7]: ver formattadStr = "1, .sottediir. substring (0. for (var & = Oy & < olements.lesgthy i+4) [
formattodfts = formattodBts + olesente{i] +

& Clear Persist Profile AN Errors Warnings Info  Debuglafo  Cookies

s vor glesents =

}
formattedser = formattedstr.substring (0, formattedStr.length =2);

var tewt = "EautTy

Rum  Clear  Copy  History el

Puc. 20.1. Firebug B kauectBe REPL gns JavaScript

Ecii y Bac ecTb Jiuiiib mpubIUsUTEIBHOE TIPEACTABIEHIE O TOM, KaK PEIIUTh MPO-
6semy, To REPL mozoiiieT nieaibHO: BbI MOJKETE 9KCIIEPUMEHTHPOBAT, TIPOGOBATD Pas-
JIMYHBIE UIeN — U cpa3y OyzeTe BUAETh Pe3y IbTat. BaMm He TPHUIETCsT COXPAHATD (haii
M 3aIyCKaTh €ro KaK IPorpaMMy. ITa MHTEPaKTUBHOCTH BbI3BIBAET JKeJaHUE paspadaThl-
BaTh KO/ HeGOJBIIMMU KyCKaMu, GyAT0 3T0 Habpocku B aabOome. Ecii BbI yBepeHbl, 4TO
HAIIJIA BEPHBIH Iy Th, TO MOKETE CKOMTUPOBATDH KO/l U3 UCTOPUH M BCTPOUTD €T0 B CBOIO
nporpammy. Eciii coBceM 3amyTasrch, MOXKETE BCE YAAJIUTH U HAYaTh 3aHOBO.

U p1st TOrO, YTOOBI TIPOCTO MO3HAKOMUTBCS ¢ KAKUM-HUOYIb S3BIKOM U COCTAaBUTh
o HeM Breuatsienne, REPL — 3ameuaresnpras mryka. JIutrs HeMHOTHE U3yYafoOT SI3bIK,
yuTas KHUTY WX OHJAH-TOKyMEHTAIINIO, — MTOKA BBl HE PEITUTE C TIOMOTIBIO S3bIKa
napy HeOGOMbIINX TIPobJIeM, y Bac He OyIeT HaCTOSIIETO IPEICTABIECHIS O TOM, HACKOJIb-
KO XOPOIIIO OH BaM TOAXOAUT. [T03HAKOMUTBCS € I3BIKOM MOKHO, TOJIBKO OIIPOGOBAB €ro,
[TOUTPaB C HUM.

Diff n patch

Ecyin B Batem xojie osABUIACH HOBas OMIMOKA, KOTOPYIO TPYAHO HAWTH, U BbI UCIIOJIb-
3yeTe TOT WJIM MHOM CII0c00 KOHTPOJISA BEPCUI UK XOTs ObI BPEMsI OT BPEMEHU BBITIOJI-
HsIETE PE3EPBHOE KOMPOBaHUE, TO BaM IoMoskeT mpuMenenue yrunuthl diff. Diff ozuna-
vaer difference — «otmunes. ITO UHCTPYMEHT, KOTOPBII MOJKET CPABHUTD J[BA TEKCTOBBIX
(atina m ormeruts paznuuus. Y tuautel diff GeiBaoT kak ¢ rpaduueckum nurepdeiicom,
TaK U JJIs1 KOMaHAHOU cTpoku. O MOC/IeHEM BaDHAHTE MBI PACCKAKEM TI03KeE, KOT/a
Gynem roBoputh 0 patch-gaiimax.
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Yrunuts! diff Ha Gase rpaduyeckoro nnrepdeiica yaile BCero MMeIT OKHO, pas-
JleleHHOe BEPTUKAJIbHOI YyepToii Ha JiBe yacTu. Ha o{HOII cTOpOHE TTOKa3bIBAeTCs O/THA
Bepcus, Ha Apyroit — apyras. CieBa oT moJieit, 0TO6pakaloNX KO, HAXOUTCS MO~
Jloca, MOKA3bIBAIOIIAs PA3aNdus B c;kaToM Buje. C IOMOIIbIO BEPTHKAIBHON TIOJIOCH
MPOKPYTKH, HAXO/ATIEHCS € TIPaBOil CTOPOHBI, MOXKHO CHHXPOHHO MTPOCMATPUBATH 002
(aiina.

[Ipocreiimias Bepcus yruanthi diff ecTh B KadecTBe AOMOTHEHNST BO MHOTHX Pe/lak-

Topax. Mau ske 5T0 MoxKeT ObITh OT/le/IbHas IporpaMma, HanpuMep WinMerge uiu
Diffmerge (puc. 20.2).

ann htcki - SouirceGear DifMarge =

[Users {anow Deskton/ hickjs «

= -1

S— D
Tefrd Bk CoTEekn « SOMuAFEen]

emtil” nayeun-tent-wna’d mterC'd || = 5" Eooymun-coeven 3. bayean-tent [contest st Lesrun}
L (0 thede v rulE) 11 {odi i e ancefinad}) |
BT rt (Cediisade ix w17

Corata.Tog (TEEIL mode chars”sB{edtiNece) .ch lerenl]. Iengihd;

Changes: 28

Reference View (Files a5 Loaded) . £ View fFke a3 Ededy- |

Rabeset: Defasit_ detudt

Puc. 20.2. Diffmerge B gencreun

Korza Bbl 3ammyckaere Takyto porpamMMy, oHa Tpebyert, 4uToObl Bbl OTKPBLIHN iBa (haii-
Jsia Jist cpaBHenust. Y trunta diff crioco6Ha cpaBHUBATH KO/ B HEKOTOPOIT CTENIEHU YMHO.
B 3aBuCHMOCTH OT BBIGPAHHBIX TIPOTPAMMHBIX YCTAHOBOK OHA OY/IET, HAPUMEP, TIOJHO-
CTBIO UTHOPUPOBATH PA3JIMYUS B IIPOOETBHBIX CHMBOJIAX — 9TO YEPTOBCKU YA0OHO B TOM
cJrydae, ecyim ¢ KoJioM pabotas 6oJiee ueM OJIMH IIPOTPAMMUCT U B Pe3yJibTate Tabyasaius
6bLia mpeoOpazoBaHa B poOesibl. [Ipu «TJIyoMs CPaBHEHUH B TAKOU CUTYAI[IH OKA3aJI-
cs1 GbI OTMEYEHHBIM BECh TEKCT, B TO BpeMst Kak diff Bbigesser Toibko 6J10Ku, pasinya-
IOLIAECS COAEPIKAHUEM.

Yacto B yruaurax diff ecTh BO3MOKHOCTD BBIIIOJHUTE 0O0beauHenne (merge). B nan-
HOM CJIydae T10/I 9TUM TIOHUMAETCS TO, YTO TIPorpamMMa Oy/IeT M0 HAKATUIO KHOMKH KO-
MUPOBATH U3MEHEHUS U3 OJHOU BEPCUU B JIPYTYIO, YTOOBI, HATPUMED, CTIAIUTH KOH-
(OIMKTBI B cCHCTEME KOHTPOJIS Bepcril. TOMbKO HYKHO OUEHb YE€TKO PEIIUTh, OTKPhIBAS
06a (aiisa, B KaKyIo CTOPOHY BbI OyJeTe KOITMPOBATH, BCET/a CIIPaBa HAJIEBO MM HA0060-
pot. U 9TOro penteHus HyKHO O4€Hb CTPOTO MPUAEPHKUBATHCS, TIOTOMY YTO €CJIM BbI
CKOTIMPYETE YTO-TO B HEBEPHOM HATIPABJIEHUU, TO YK€ HE CMOYKETE HUYETrO TTOHAThH
" JINIIb YCUJINTE XaOocC.
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Ecin BBI X0THTE TTOPA6OTATH B HE CTUIITKOM TECHOM COTPYIHUYECTBE C APYTHMU Pas-
paboTYMKaMU — HATIPUMEP, PEITIIN BHECTH Mapy HEOOIbIINX U3MEHEHUH B TIPOEKT
C OTKPBITBIM HCXOJHBIM KOJIOM, — TO BaM TakK:Ke CTOUT 0OPATUTh BHUMAHUE HA MIPO-
rpammet diff u patch. Yacto Bam He GyayT cpasy AaBaTh JOCTYI K TIPOEKTY € PABOM
BHOCUTH M3MEHEHUSI TOJIBKO JIJIS1 TOTO, YTOOBI BBI C/IEJIANH TIAPY YIYUIIEHUH, — BMECTO
3TOTO BJIAJIEIIBIBI TPOEKTA MTPOCTO TIOTIPOCAT Bac MpUcaaTh patch-daitibr.

Patch-daiinbl — 910 TEKCTOBBIE (DAiijIbl, B KOTOPHIX IIOCTPOYHO COAEPHKATCA U3MEHE-
HUIsI, KOTOPBIMU PA3JIMIAIOTCS IBE BEPCUH KAKOTO-THO0 TEKCTa. DTO BHITJISANT, HAITPHU-
Mep, CJAEYIONUM 06pa3oMm:

145c149

< * Monb3oBaTenyn MOryT CaMOCTOATE/NIbHO CO3faBaTb HOBble aKKayHTbl M MPOCUTb
Bbic/laTb cebe 3abbiTble Maponu.

> *Monb3oBaTenu MOryT CaMOCTOATE/IbHO CO34aBaTb HOBble aKKayHTbl U BOCCTa-
HaB/AMBaTb 3abbiTbie naponu.

[Tucpst n 6yKBbI 145¢149 B 11€pBOI cTpoke — 310 coobienue diff-mporpammer, Ko-
TOPOE O3HAYAET ciiefytolnee: «B mepBoii Bepcuu TeKCTa si HalllesI JaHHOe MECTO B CTPO-
Ke 145, Bo BTOpoii Bepcun — B cTpoke 149».

CHUMBOJI < B CJIEYIOIIEH CTPOKE YKA3BIBAET, UTO 3TY CTPOKY HYKHO BBIKUHYTD, & CHM-
BOJI > IByMSI CTPOKAMU HUJKE TOBOPUT: «BMeCTo Hee Hajlo BCTABUTD BOT 3TY». Mexkty
sTUMU patch-KoMaHaMu CTOUT elie CUMBOJI - - -, KOTOPBI MX Pas/esisier.

Ecsmi MesKLy IBYMsI BEPCUSIMU TEKCTA UMEIOTCST Pa3indust GoJiee 4eM B OJTHOM MECTE,
TO B patch-(aiis ¢ moMOIIbI0 TAKOTO CHHTAKCHCA 3AMMUCHIBAIOTCS BCE U3MEHEHMSI OJTHO
3a IPyTHM.

Patch-daitner o6pabatsiBatoTest mporpammoit patch u cogmatorcest mporpammoii diff.
C momoribio obparieHus:

diffcode-versionl.txtcode-version2.txt>code.patch

BBI MOJKeTe co371aTh patch-aiin ¢ nmerem code.patch, KOTOPBIH BB MOXKETE TIOCTAT
KOMY-HUOYIb ApyroMy. Tora on MokeT 06paTuThest K patch:

patchcode-versionl.txt<code.patch

Y TIOJIYYUT B Pe3yJIbTaTe TeKCTOBDIN (aiisl, B TOYHOCTH COOTBETCTBYIONIMI BallleMy.
¥ nepecoiiku patch-gaitioB BMecTo 1esbix pailios ecTb /iBa MPperMyIecTsa.

O Tosyuaresnb MOXKET 3arJIsTHY Th B patch-daiin (310 Beb MPOCTOil TEKCTOBBIN (hopMar)
1 OBICTPO MOJIYYUTh MPEACTABJIEHIE O TOM, YTO UMEHHO BbI H3MEHWIIH.

O Patch nposepsiet cocrosiaume daitia, KOTOPbINA OH 10JKeH 00paboTaTh, XOTSI 3TO U He
o4eHb riryboKasi IPOBEPKa, HO eCJIi y HoJjrydaresis daili yxe ObLI M3MeHeH, To patch
pefynpeaut 06 3ToM.

Bot u Bce — BHeceHHbIe BaMU U3MeHeHUsT 106aBIIeHbl B (haiisn mosryyarests.
Tangewm diff u patch Mmosker GbITh MHTEPECEH HE TOIBKO IIPOrPAMMUCTAM: HATIPHIMED,
3TO MPEKPACHOE CPEJCTBO JIJISI TOTO, YTOOBI MUCATH BMECTE KHUTH, €CIM BB HE XOTHUTE

MeCSITIaM¥ TIPEPEKATHCST O TOM, KaKHe MHCTPYMEHTHI U (hOPMATBI TOAOMIYT JIydiie’.

! la-ga. Vs MOKHO BMECTO BCETO 3TOTO IIPOCTO UCIONb30BaTh JlokymenTsr Google.
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MeHep)xep nakeToB

31ech MTOBE3JIO MOJIH30BATENSIM Linux, Tak Kak OHU € BBICOKOI BEPOSITHOCTBIO Y3Ke CTaI-
KUBAJIMCh C MEHEIKEPOM TTakeToB 3Toi OC IpH yCTaHOBKE SI3BIKOB TPOTPAMMIPOBAHIS
nin BeG-CepPBEPOB, — B 3aBUCUMOCTH OT AUCTPUOyTHBA Linux 310 MOT OBITH, HATIPUMED,
dpkg/apt wiu rpm. st Mac OS ects Mac Ports u Homebrew, nipasza, ux Hy;KHO cHa-
yajia yCTaHOBUTh. I1oc/ie 3TOro JIst Bac OTKPHIT Bech MUp cBoGoaHoro ITO — Moskere
noaGMpaTh M yCTaHABINBATH Kakue yrofaHo porpammsl. [Torszosaresn Windows MoryT
Bocnosb3oBarbest Cygwin man Npackd.

KoneuHo, cBobozntoe ITO, Takoe Kak SA3bIKK IPOrPaMMUPOBAHIS, CepBePhI 6a3 JaH-
HBIX UJIU BeO-CEePBEPDI, MOKHO CKOMITIJINPOBATh U CAMOMY, BEJIb MCXOIHBIH KOJI JIETKO
cKavaTh U 9TO He 3anpenieHo. OJIHAKO 3TO MOKET CTATh 3aHATHEM, 32 KOTOPBIM BbI
MPOBEZIeTE BECh BeUyep, MOTOMY YTO JJIsi KOMITUJISIIIUK OOJIBIIOTO MaKeTa CBOOOIHO-
ro ITO HyKHO MHOTO MEJIKMX HHCTPYMEHTOB KOMaHAHO cTpoku u 6ubmorek. Eciun
B Balllell cUCTeMe CTOUT yCTapeBInas BePCUst KaKoU-TO OUOIUOTEKH, TO KOMITUJISITOP
nact c6oil 1 BaM MPHUAETCS CHavajla YyCTAaHOBUTH HOBYIO BEPCHIO, a TIOTOM YiKe TIPO-
JOJIKATh YCTAHOBKY HYKHOU IIPOrpaMMBbl. A TPYU KOMITHJIAIINY OUOIMOTEKH TPOU30Hi-
JIeT, KOHEUHO JKe, TO JKe caMoe, IOTOMY UTO B Balllell cucTeMe HeT KaKoW-HUOY b ApY-
TOil Hy;KHON OGUOINOTEK.

B cospemerntoM ITO oyeHb MHOTOE 3aBUCUT OT OUOJIMOTEK, ONIPEAEIEHHBIX BEPCUI
KOMITUJISITOPA MJIN TakK HasbiBaeMbIX HHCTpyMeHToB cOopku (buildtools), To ects mpo-
rpaMM, KOTOpPbIE TIOMOTAIOT TIPU KOMITHJISAIIMY. PacyThiBaTh BPYYHYIO KIYOOK THX
3aBHCUMOCTel — HebaroapHoe 3aHsTHE, © UMEHHO TI09TOMY ITPUILYMAJI MEHEIKEePh
MaKeTOoB.

MeHepKepbl MaKeTOB 00eCIeYnBalOT CTAHIAPTU3UPOBAHHBII KaHal yCTAHOBKU
(cBoboaHOr0) IO: OHM UCTOMB3YIOT TOJIBKO 11O U3 CBOMX KaTaJoros (Tak HasbiBa-
€MBIX PEMTO3UTOPUEB), KOTOPOE KOH(MDUTYPUPYETCS U CTPYKTYPUPYETCS TI0 TIPABUJIAM
HaKeTHBIX MeHeIKepoB. COMPOBOKIAIONINE TTAKETOB (3TO HAIIU JIOGE3HbIE COBPE-
MEHHHMKH, KOTOPbIE 3a00TSTCSI 0 TOM, 4TOOBI ¢ KOZOM MOT paboTaTh OMpeaeeHHbII
MEHeJIKep MMAKeTOB) AeJIaloT 3a Hac BCio paboTy. Bbl MOKeTe pacCYMThIBATD HA TO, YTO
MeHeJKep TTaKeTOB 00eCIIeUnT HalesKHOE TPOTPAMMHOE OKPYIKEHHME — 3TO rOPas/io
Jierde, YeM CaMOMY KOMITUJIUPOBATH ITPOTPAMMBI /LIS BCEBO3MOKHBIX MJIATGOPM BO
BCEX BO3MOKHBIX BEPCUSIX.

E1rie oHO MPenMYyIIECTBO MEHEIKepa MTaKeTOB B TOM, UTO OH pelraeT mpobJaeMy 3a-
BucumMocTeld. COPOBOKIAONIIIT TPOEKTa JOJIKEH JIUIIb YKa3aTh, Kakue OMOJINOTeKH
U MHCTPYMEHTBI COOPKH JIJIsT KaKOi BEPCUY OH ITPELYCMOTPE, K MEHEIKED TTAKETOB caM
JOTPY3UT UX MIPH YCTaHOBKE. Bac, Kak moJjib30BaTe s, MOKET HEMHOTO HaIlyraTh TO 00-
CTOATEBCTBO, YTO, KOT/IA BB XOTUTE YCTAHOBUTD OJMH TOJBKO BeG-CepPBEDP, MEHEIKEP
MaKeTOB ycTanaBauBaeT 50 IPyTUX JOTOJTHUTENBHBIX TAKETOB — OT SI3BIKOB ITPOTPaM-
mupoBanus 10 SSL. Ho 310 He 10/5KHO Bac OTIYTHBATH, Be/lb BUHUECTEPHI HBIHYE BMe-
CTUTEJIbHBL.

Ecyiv BBI HAaIpSIMY10 CKauMBaeTe U KOMITHJIMPY€ETE UCXOIXHBIN KOJI, TO BaM TIPUJIETCS
CKaYMBaTh 3aHOBO KaK/[yT0 HOBYTO BEPCUIO, YUUTHIBATH BCE 3aBUCUMOCTH, BBISICHATD, HE
MOSIBUJIUCH JIN HOBBIE TPYAHOCTHU ITPY KOMITUJISAIINH, U TTPOBEPSITH, 3AITYCKAETCS JIM HOBAsT
Bepcus Ha Balei cucreme. Bee aTv 3aaun MoKeT B3sATh Ha ce0sl MEHEKED TTaKeToB,
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U JIJIST TOTO, YTOObI YCTAHOBUTH aKTYAJIbHYIO BEPCUIO HYKHOH MTPOrPaMMBbI, BaM HYKHO
Gynet stk HabpaTh apt-getupgrade (MM aHAJIOTHYHYIO KOMAH/Y JIJIST IPYTUX MEHE-
JKEPOB MaKeTOB). Eciiu BBI 10 KAKUM-TO TIPUYUHAM (HATIPIIMED, 13-32 HECOBMECTHMOCTH
C IPYTOI1 TPOTPAMMOIi, KOTOPYIO HEJIb3s1 TPEOIOJIET C TOMOII[BIO MEHE’Kepa ITAKETOB)
He XOTHTEe OOHOBJISITH OIPE/EIEHHBIN MAKET JI0 CAMON HOBON BEPCHU, TO ATO TOXKE HE
npobeMa: MEHEKEP MaKETOB MOJKET U 33/IEPKUBATh OOHOBJICHUS.

B MeHemkepax makeToB 4acTo ecTh (GYHKIINS TOUCKA IT0 PETIO3UTOPHIO, C TOMOIIIBIO
KOTOPOI BB MOJKeTe IleJIeHaIPaBJIeHHO UCKATh TaKkeThl. Ecii BBeeTe KJII0ueBoe CJI0BO,
Hampumep, SSL, To MeHe/Kep BbIJIACT CIIUCOK NakeToB — oT SSL-cepsepa no SFTP-
KJIMEHTOB U BeO-CepBEPOB C MOAIepKKoil SSL.

OcHoBHbIe GYHKINT GOJBITHHCTBA MEHE/PKEPOB MAKETOB TIOXOKH.

O update — MeHe/Kep IIAKETOB 3arpyskaeT U3 CeTH CINCOK HOBEHIIUX Bepcuil ma-
KETOB.

O upgrade — aTa KOMaHIa YCTaHaBJIMBACT aKTyaJIbHYIO BEPCHUIO TOTO UJIX NMHOTO ITaKe-
ta. Kak IIpaBNJIO, €CTb TaKoi BapraHT KOMaH/Ibl upgrade, C TIOMOIIbIO KOTOpOI';I Bbl
MO’KeTe 0OHOBUTH BCE ITAKETBHI.

install — ycraHaBiMBaeT HOBBIH MakeT. /{1 9TOT0 BaM HY>KHO BBECTH UMS TTaKeTa.
remove (1yu delete) — yaasigeT yCTaHOBJIEHHBIH MaKeT.

list — BbIZIaeT CITUCOK HEAABHO YCTaHOBJIEHHBIX ITAaKETOB, a YaCTO 1 HOM€Pa X Bepcnﬁ.

0 00O

find — MIIeT KaKoii-1100 MaKeT B PEIIO3UTOPUM.

Hapsiny ¢ «6obiuMm» MeHeIKepaMy MaKeToB, TAKUMU Kak apt, BO MHOTHX SI3bIKaX
IPOrpaMMUPOBAHUS €CTh U COOCTBEHHbBIE MEHEFKEPDI, CIIEIUATBHO OPUEHTUPOBAHHBIE
Ha pa3paboTunKoB. B HUX BB He OThIIIETE BeG-CEPBEPOB, 3aTO Haiiere GpeiiMBOpKY
1 6UbIMOTEKN, KOTOPBIE MOKETE TPUMEHUTD JIJIs COOCTBEHHOTO MPOEKTa U KOTOPBIE
[PETIOKAT BaM PElieH s, He TIPeyCMOTPEHHbBIE B CAMOM SA3BIKE. ITU MOJYJIH, YaCTO
umerorre HasBarue Package, coiepskar He ToJBKO Bee (haiiiibl, cocTasisione 61ubaImo-
TEeKy, HO U MeTaJ[aHHble: HATPUMED, AJIEKTPOHHbIE aapeca aBTopos, URL gomamineit
CTPAHUIIBL, & TaKKe MHMDOPMAIUIO O TeX CAMBIX 3aBUCUMOCTSX. Bce aTn MeTamaHmbie
CUMTBIBAIOTCS aBTOMATUYECKHU, TTOITOMY MTPOIECC YCTAHOBKH MAKETa, BKII0Yast aBTOMA-
THYECKOE CKAUMBAHUE U YCTAHOBKY BCEX JIOMOJIHUTENBHO HEOOXOANMBIX TIAKETOB, MOXKET
OBITH ABTOMATH3UPOBAH.

YacTo cydaercs Tak, 4To JJIs OTPeIeJeHHON MTPobIeMbl, HallpuMep 06paboTKu
XML, cyriecTBYeT HECKOIBKO KOHKYPUPYIONIHMX MAKETOB U CO3/IATEJN A3bIKA HU OJ[HO-
My U3 HUX HE OT/Ai0T TIpeanodTenus. Toraa Bbl MOKETE CaMU PENTUTh, KaKOil BaM Hau-
6oJsiee CUMMATHYEH, U YCTAHOBUTH €r0 ¢ MOMOIIBIO BCTPOEHHOTO B A3BIK MEHEKepa
naketoB. Koneuno, ectb pasubie GOpPMAThI TIAKETOB U PasHbIe TTAKETHBIE MEHE/KEPHI,
uHave Bee 6110 651 cauikoM pocto. Ho He BosHyiiTech: coobInecTsa mojb3oBareeii
GOJIBIITMHCTBA A3BIKOB JIOTOBOPUJIMCH UCTIOIB30BATD JIJIS KAXK/IOTO SI3bIKA TOJIBKO OJIUH
¢opmar.

BoT npuMepbl MEHE/KEPOB MAKETOB JIJISt HEKOTOPHIX U3BECTHBIX SI3BIKOB:

O Perl — cpan;
O Ruby — gem;
O Python — pip;
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O PHP — PEAR uiu Composer;
O Java — Maven2, Ivy uiu Gradle;
QO JavaScript — Bower uiu Jam;

O Node.js — npm;

O NET — NuGet;

O Objective-C — CocoaPods.

WHorzma y Bac ecTh BOZMOKHOCTh YCTAHOBUTH MAKET KAK C MTOMOTIBIO «GOJTBITOTO>
MeHeKkepa rnaxkeToB Bauleil OC, Tak U ¢ IOMOIIBIO MEHe/KePa, BCTPOEHHOI'O B A3bIK.
B aToM cirydae MbI COBETYEM c/ieJIaTh BHIGOP B MOJIb3Y BTOPOIO BapUaHTa, IOTOMY YTO
3a9aCTYIO 3TO MO3BOJISIET YCTAHOBUTH H0JIee aKTyaTbHbIe TTAKEThI. PaHO MITH MTO3/THO OHU
OyIyT BKJIFOUEHBI 1 B PEITO3UTOPHIT TAKETHOIO MEHEIKepa Ballleil CHCTEMBI, HO HET 0CO-
OBIX TIPUYHH TOTO KAaTh. KCTaTH, cIeyer Mo BO3MOKHOCTH U30€eraTh YCTAaHOBKU Of-
HOTO TTaKeTa ¢ TIOMOTIHI0 000MX MEHETKEPOB, TIOTOMY UTO TOT/IA BB OBICTPO TTOTEPSIETE
KOHTPOJIb HaJl TeM, Kakas Bepcus y Bauero I10.

dpernMBOpPKH

Ecui BbI XOTHTE pa3paboTaTh MporpaMmy HoJiee CJA0KHYIO, 4eM KaKOU-HUOY b MaJIeHb-
KW crieHapuil KOMaHHO# 060JI0UKH, TO BaM He 000 THCh 63 UCITOIb30BAHUS TY/KOTO
KOJla, KOTOPBII 06ecreynT BhITOHEHNEe 6a30BbIX (QYHKIINH, TAKKX KaK A0CTYI K Gase
nanabix i napeuar XML, Takske roTOBBIN KO/l 4aCTO UCTIOJB3YIOT TTIPU CO3/IAaHUN
rpahU4ecKOro MoJab30BaTeIbLCKOro nHTepdeiica nin Be6-IpuIoKeHui.

TToste3HbIil KO, KOTOPBIN peausyeT o01ire, BHOBb I BHOBb UCIOJIb3yeMble 6a30BbIe
yHKIH, 0GBIYHO TOCTABJISIETCS B (hOPMeE TIAKETOB, Ha3bIBAEMbIX OUOIHOTEKAaMU (CM. TJIa-
By 19) mmm dpeitmBopkamu. [IpoBectu rpannity MeKIy 3TUMH ABYMSI TIOHSTASIMU He BCe-
T/Ia TIPOCTO, B YACTHOCTH, TIOTOMY, YTO MHOTJIA OHK YETKO HE Pa3/IeJISTIOTCS.

B kauecTtse rpy6oro mpaBuia MOKHO IPUHSATH cJeAyolee: GnOJnoTeKa MPeIoCTaB-
JisieT (DYHKIMK, K KOTOPBIM MOKHO 0OPaTUThCS 13 cOOCTBEHHOU TporpaMmbl. Kak -
carb IPOrpaMMy M KakK KMCII0Jb30BaTh OUOIMOTEKY — peliaTh caMoMy paspaboTUHKy.
B npoTuBOTOMI0KHOCTD 3TOMY (PPEMBOPK KaK TOTAJTUTaPHOE TOCYAPCTBO: €CJIN He
XOYETIIb JKUTh TT0 €70 TIOPSIZTKAM, OCTAETCSI TOJIBKO AMUTPUPOBATH U HAYATh UCIIOIH30BATh
npyroit ¢ppeliMmBopk. [loToMy uTO hpeiiMBOpPKH 3a/1a10T TOBOJBHO CTPOTHE TIPABUJIA,
COTJIACHO KOTOPBIM MIPUXOJUTCS CTPYKTYPUPOBATH IPOTPaMMY.

YyTb 60Ji€€ TTO-HAyYHOMY: OGUOINOTEKA TPEAOCTABJISAET PEIIEHIS IJIst KaKOi-I1160
onpe/ieJieHHO# mpobieMHoi obactu (Hanpumep, XML-mapcepbl yIIponanT CUUTHI-
Banne XML), B To BpeMs Kak (HpeliMBOPKHU NPEACTABIISIOT COO0M KapKac s Beell
MIPOTPaMMBI, B OIIpe/ieJIEHHbIE MECTa KOTOPOTO BBl BCTABJISIETE CBOY KOJI COTJIACHO TTpa-
BuaM ¢GpeiitMBopKa. IIpruMepoM MOTYT TOCTYKUTh HPEiMBOPKHU BeG-TIPUIIOKEHNH,
takue kak Ruby on Rails, kotopsie obsierdaror 6bicTpyo paspaboTKy AWHAMHYECKITX
Be6-caiiToB. Bubimoreku BB MOJAKIIOYAETE K KaKO-I1b0 mporpamMmMe 1 o6paliaeTech
K UX (QYHKIUSAM, B TO BpeMs Kak (hpeiiMBOPKHU paboTaoT 1o npuHIuny loanusyma:
«He 3BoHUTE HaM, MBI TIO3BOHIM BaM CaMH». ITO 3HAUUT, YTO IIPOTPAMMHUCT OOJIbIIE
He MMUTIET METO/l main 1 He 3aIyCKaeT IIPOTpaMMy, a BMECTO 3TOTO ONpeessieT B (haii-
Jlax KoHdurypanun ppeiiMBopKa, Kakue (pyHKIIMOHAJbHBIE BO3MOKHOCTH OH XOUeT
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noJIy4uTh, 3aaet mabrounst HTML wiun kopa, onpesensier cxeMbl 6a3 TaHHbIX, a TO-
TOM ITUIIET TOJBKO TOT KO/, KOTOPBIN ABJsAETCA clielinUYecKUM JJIs ero 3a/1a4u.

ITO HUYYTH HE XYIKe, YeM UCTIOab30Banue 6ubarorexu. [Tyckaii Bce v 3ByUYHT MyTa-
I011le, HO UCII0JIb30BaHue (PPeliMBOPKOB UMEET Psi/l IPEUMYIIECTB.

O Y He CAWIIKOM OIBITHOTO TIPOTPAMMUCTA, UCTIOIB3YIONIEro (peiiMBOPK, MEHBIITE
BO3MOskHOCTEH st omnbku. Ecan ppeitmBopk u Henjeanex, ero ¢puaocodus 1o
KpaifHeil Mepe He OKaXKeTCS TIOJTHOCTHIO HETIPUTOTHOM.

O Xopoiue (hppelitMBOPKH BBICTPAUBAIOT JIOTHUHBIN TPOCTON KapKac, MCIIOJIb30BaHIE
KOTOPOT0 M306aBJIsieT pazpaboTunKa OT MHOKECTBA CKYYHOU PabOTHL.

O OubITHBIE pa3pabOTYUKK 3HAKOMBI ¢ (hriocodreid, COraIacHo KOTOPOI ObLI CIIPOEK-
TUPOBaH (GPERMBOPK, ¥ MOTYT COOTBETCTBYIONIMM 00Pa3oM IOACTPauBaTh [10]] Hee
CBOM KOJI.

O He u3o6peraTh BeJIOCHIIE] 3aHOBO — 9TO BCET/IA TIPEUMYIIECTBO B Jiesie paspaborku T10.

Bbi6op ppeiMmBoOpka

Korza BoI BeiGupaere (hpeliMBOPK, BBI He TO UTOOBI IIPOJIAETE 32 HETO AYIILY, HO IO Kpaii-
Heil Mepe Ha CPOK TIPOEKTA Ha HEM JKeHUTeCh. V1 0T 9TOr0 BBIOOD HUIealbHOTO TTapTHEPA
eie Tskesee. MosKHO BbIOpaTh GpedMBOPK, KOTOPBII GepeT Ha ceOst CAUIIKOM MHOTO
3a/Jja4 ¥ UMEHHO U3-32 MHOIO(YHKIIMOHAILHOCTH II€PeCTaeT ObITh HOHATHBIM. A MOKHO
BBIOpaTh PpeiiMBOPK, GYHKIIHE KOTOPOTO OKAKETCST HEOCTATOUHO. Eciii Bl COMHeBa-
€TeCh, TO JIydllle BEIOPATh CIUIIKOM CKPOMHBIH (GPeiiMBOPK: TOT/a JieTde TTOHSITh, KaK
¢ HuM paborate. OTcyTeTByOMITE (DYHKIIUE BB INOO PeannsyeTe caMu, TNOO HA/IEeTECh
Ha HOBYIO BEPCHIO, TJIe MX KOJUUECTBO Oyer paciupeHo. CIUIKOM CJIOKHBINA GpeiiM-
BOPK TIPUBOJIUT CKOPEE K TOMY, YTO IPOEKTOM TIEPECTAIOT 3aHUMATHCS U OOPEKAIOT €70
HA CMEPTbh.

[Tpu pabore ¢ PpeiMBOPKOM MOKET HACTaTh MOMEHT, KOT/la BbI moAyMaere: «Jla
KaKoro 4epra UM Hazo, 6e3 hpeliMBOpKa s pelii Obl 5Ty IPOGIeMY B ISATH CTPOUKax!»
IT10 HOpMasbHO. DPEMBOPKY PACCUUTAHBI HA CaMble Pa3HbIE CJydal TIPUMEHEHVS,
U TI09TOMY OHM HACTOJIBKO 0600IIEHHBIE, UTO HHOT/IA TPOCTOE B HUX CTAHOBUTCST CIIOK-
HbiM. OIHAKO aJIbTePHATUBA, 3aKII0YA0IIAsICS B TOM, YTOOBI CAMOMY BCE HAIKMCATh
¢ HyJIsT, KaxkeTcst oJiee IPOCTOM, TOTBKO MOKa TporpaMma Masielbkast. Korma oHa cra-
HOBUTCS GOJIBIION U CJIOKHON, KaK/[0€ M3MEeHEHMeE IIPEBPAIIAETCS B BEChMa PUCKOBAH-
Hoe mpefnpusitue, [[03TOMy, KOT/Ia BBl PEIIAeTe, UCTI0Ib30BaTh (DPEHMBOPK UJIH HET,
CTOUT IPUKUHYTh, 4TO OTPEGYET OOJIBIIET0 KOJIMIEeCTBA PAOOTHI, CAMOMY PEATU30BATh
HeoOX0oMMble 6a30Bbie (DYHKIIUHU WU TIOHSITh BRIOPAaHHBIN (DPERMBOPK 1 HATIMCATD KOJ[
u ailsibl KOHGUTYpaIEK, YTOOBI ¢ HUM MOKHO ObLIO paboTaTh.

NMpenynpeauTtenbHblie 3HAKU
npu paborte ¢ ppeiiMBOpKamMm
Ecsin y Bac mOCTOSTHHO BO3HUKAET YYBCTBO, UTO (hPEMBOPK JIUIITb BCTABJISIET BAM TTAJIKH

B KOJIeca U BCE TOPA3/I0 CJAOKHEE, YeM JIOJIKHO ObLIO ObITh, TOBOJILHO BEJIUKA BEPOSIT-
HOCTb TOTO, YTO BBI HE TIOHSJIM OCHOBOTIOJIATAIONTYT0 KOHIIENINIO (hpEIMBOPKOB U TIbI-
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TaeTech ITUCATh Balll KO/l B PAMKaX KaKoW-TO IPyroii KoHIenuu. Hekoropsie Ha3bIBatOT
3710 60pB6OIT ¢ PPEeHMBOPKOM, HEKOTOPBIE — BKOJAYMBAHUEM KBaJPATHBIX KOJIbHEB
B KPYTJIbIE JBIPKH.

B iesiom peiiMBoOpKY ceyIoT HEKOTOPOo# pumocodun, opeessionieil, KAKUM
00pasoM L0JKHA ObITh OpraHM30BaHa cia)ieHHas pabora 6uban0TEK, MabJIOHOB,
PECypCoOB U MCXOHOTO KO, SIBJISIONIETOCS AJIs IIPOeKTa crienududeckuM. Jta Gu-
Jocodust OKa3blBaET BIMSHUE U HA BAII KOJ[, TOTOMY YTO TOJBKO €CJIH BbI Oyjere
CJIeIOBATH KOHIEMIY (GpedMBOPKa, BAM YAACTCS MUCATh MPorpaMMy 6e3 0coOBIX
npobiieM. B mpoTuBHOM ciiydae y Bac Bceraa 6yayT BHI3bIBATH YAUBICHUE MOMEHTDI
BPO/I€ CIEAYIONINX.

O «MHe HaJIo TIPSIMO 37IeCh U ceifuac MoJy4YnTh OT (PpeiiMBOpKa coefnHerue ¢ 6as3oi
JAHHBIX, HO 5T He HAX0KY HUKAKHUX CIIOCO00B 9TO clie/IaThy. BeposiTHO, IPHUYMHA TIPO-
GJIeMBI B TOM, UTO (PPeiMBOPK XOUET y/epsKaTh Pa3padOTYMKA OT peaM3aliiuu Mpsi-
MOTO I0CTyIIa K Gase TaHHbIX, @ BMECTO 3TOTO TIpeJiaraeT eMy uHrepdeiic, ¢ momMo-
IIBIO KOTOPOTO MOKHO Gy/IeT H30MpareibHO 3alUChiBaTh AaHHbie B BT, aiiibl nim
Ha yaJieHHBIH cepBep. BMecTo TOro 4To6hl HCKaTh COeMHEHNE ¢ Ga30l JaHHbIX,
CJIe/LyeT BBISICHUTD, KAKMM 00Pa3oM BbI MOJKETE IepeaTh 00bEeKThI (DPEHMBOPKY st
XpaHEHUSI.

O «Mmue Hazo OLYYUTb Ha 9TOM MECTE Pe3yJIbTaTbl, KOTOPLIMU £ XOUy ellle pa3 Boc-
MOJTb30BATHCS TIO3sKeE, HO OHH, YBBI, €11le PAHbIIte ObITN TIepPelaibl B 6a3y TaHHBIX WITH
0JIb30BATEJIIO>. 371€Ch IPOOIIEMA MOXKET OBITh B TOM, 4TO (PEHMBOPK IIPE/LyCMaTPH-
BaeT MHOTOCTYIIEHYATYI0 00pabOTKY, ITPU KOTOPOIl CHAvaIa IIPOBEPSIIOTCST [IApaMeT-
PBI, 3aT€M I10JIy4aroTCs JaHHbIC ¥, HAKOHEL, BbIAIOTCA 3HadYeHuA. BoaMoskHO, Baml
KO/ PacIloJIOyKeH Ha HelIPaBUJIbHOU CTYIIeHN.

HoBuukam CJI0KHO OTJIMYUTH YYBCTBO, YTO ThI paboTaelb MpoTuB (GhpeiiMBopKa.
U 6e3 TOTO MPUXOAUTCS TIOCTOSTHHO GAPAaXTaThCS W30 BCEX CHJI, YTOOBI OCTABATHCS HA
miaBy. Ho ectb ciryuau, B KOTOpbIX XoueTcst mpocto 3aoparh: «HET! 9TO HE MOJKET
BbITh HACTOJIbKO CJ/JIOKHDBIM!» Torna ctouT 3a1yMaThCsI: a HE MOKET JIM OKa-
3aThCs TaK, YTO ZIeJI0 He B (ppeiMBOPKE, a B TOM, YTO BBI TIBITACTECH UCTIOJIB30BATD OT-
BEPTKY B KauecTBE MOJIOTKA?

Ecnu B Ha3zBanum (hpeiiMBOpKa BCTPeEUYaeTCA CJIOBO enterprise, 3To BEPHBIN TIpe/-
yIpeAUTeTbHBII 3HaK. Peub uer He 0 3a6aBHOM KOCMUYEeCKOM KopabJie, a 0 61opo-
KPATUYECKOM MOHCTPE, KOTOPBIH OB CO3/aH [JIsT UCIIOJb30BAHMS B KPYITHBIX KOH-
nepHax. Enterprise-(GpeiiMBOpKY TUIIyTC He I TOTO, 4TOOBI 061erauTh pabory
B KaKOi-1160 4eTKO OuepueHHO TeMaTUYeCKOM 00J1acT, — OHU HUIIYTCS C OLJIsIA-
KOU Ha CIIMCOK BO3MOXKHOCTeH. HeBakHO, KAKMX MMEHHO, — 3TO MOTYT OBITH acIek-
THO-OPUEHTUPOBAHHOE TIPOrpaMMKUpOBanue, obaurbie Texuonornu, Map/Reduce
uiu J00bie Ipyrue pa3pekJaMupPOBaHHbIE BOSMOKHOCTH. PazpekiaMupoBaHHbIe,
K COKAJIEHUIO, Yallle BCero He3acay:keHHo. [IpmunHa aToro B TOM, YTO B KPYITHBIX
KOHIIEPHAX PEIIeHNUs TPUHUMAIOT He Pa3pabOTUNKH, a X HAYAJTbHUKH J[BYMsI YPOB-
HSIMU UEPAPXUU BbIIIIE — U OHU, C OJHOM CTOPOHDI, GOSITCSI PUCKA, a C IPYTOil — PEKO
OBIBAIOT 3HAKOMBI C AKTYaJIbHBIMU TPeHaMu. [109TOMY B ciiydae COMHEHU N OHM € 6OJIb-
et 0X0ToU BeIOUPAIOT (PPERMBOPK € BIIEUATISIONIAM CITUCKOM BO3MOKHOCTEH, pas-
paboTaHHBIA KPYITHOU (hUpPMOIL, KOTOPBIH B 95 % ciiyuaeB u30bITOUEH VIS TTPEIIIO-
JlaraeMoi 00J1acTH TIPUMEHEHUS.
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Cpepabl pa3paboTku

Cpenbt paszpaboTKu cpey MHCTPYMEHTOB i paspabotku [1O 6yaro mBeiinapckue
apMmeiickue HoxU. VIX ujiest B TOM, 4TOOBI COBMECTHUTD B OHON 000JI0UKE KaK MOKHO
60JIbIIIE MHCTPYMEHTOB, HYKHBIX Pa3pabOTUUKY, OTCIO/A ¥ TPOUCXOUT UX aHTJIHHACKOE
Haspanue Integrated Development Environment (IDE) — unrerpuposatnHas cpeia
paspaborku. OHU BKIIOYAIOT TEKCTOBBIN PEIAKTOP, CUCTEMY YIIPABAEHUS TIPOEKTOM
U, KaK TIPaBUJIO, IPYTHE CPECTBA, TAKUE KaK CHCTEMA KOHTPOJIS BEPCHIT U HHCTPYMEHTHI
nuist pecbakropunra. IDE 0co6eHHO XOPOTITH TeM, YTO BKIIOYAIOT B ceOst IPOTPaMMy-0T-
JIJTYVK, KOTOPO#T OUeHb YI0GHO MOTb30BATHCS: MOXKHO HATIMCATH MPOTPAMMY ¥ TYT K€
OJIHUM HAJKATHEM KHOITKH 3aIlYCTUTh B OTJIAIYUKE, YTOOLI TPOBEPUTH e PaboTy.

Takoe o6beIuHeHre HEBEPOSITHO OOJIErYaeT sKU3Hb mporpamMmmucTa. I1o kpaiiteit mepe
TOT/Ia, KOT/Ia BBI TPUBBIKJIN PaboTaTh B Kakoi-mu6o cpese paspabGoTKu. A 10 TeX mop Ha
OCBOEHUE ITPHUJIETCS TIOTPATUTh HEMAJIO BpeMeHH 1 HepBOoB. [loToMy 4To y Beex cpen pas-
paboTKK ecTh 06Iast YepTa: ¢ HUMH He HAYYHIIThCS paboTaTh 3a OJMH Bevep.

Jlyulire Bcero aTo 3aMeTHO HA IPUMePE OUY€Hb IUPOKO PACIIPOCTPAHEHHOM CPeIbl
paspaboTku ¢ oTKpbIThIM KooM Eclipse. Oma 6blia 3aymMaHa kak maHariest oT Bcex Oejt
B cdepe paspaborku I1O u nmostomy mpeacrTabiser coboi aumb kapkac 11 IDE, ko-
TOPBII MOYKHO PACITUPATH U KOHDUTYPUPOBATh B J0O0M Hampasiaenuu. Ilo cyTu, ee
(byHKIIMOHATHPHOCTH OCTUTAETCS C TIOMOIIBIO IIJIATTHOB, TO €CTh pacIIupeHuil. Mosx-
HO CKAQyaTh T€ U3 HUX, KOTOPBIE TOIEPKUBAIOT UCIIOIb3yeMbIe BAMH SI3BIKH ITPOTPAM-
MUPOBaHUs WU GPENMBOPKH, CO3/IaB Jist cebs 4TO-TO BPOJIE CPEBbI Pa3paboTKH 110
UHAUBUAYaIbHOMY 3aKa3y. [Toatomy Eclipse Mosker mpuMeHsIThCS 1151 pazpaboTKu
MPAKTHYECKU Ha JIOOBIX SA3BIKAX MPOTPAMMHUPOBAHUS, 2 KPOME TOTO, HCTIOJIb30BATHCS
kak penaktop HTML.

YnpasJsieHue npoeKktamMu

MHorwue cpefibl pa3zpaboTKH OPraHU3yI0T UCXOAHBIA KO/ B TIPOEKTHI. ITO MO3BOJISIET
paboTarb ¢ KOJOM JIJIsI PA3HbIX IIPOrpaMM B oaHoi u Toii ke IDE. Daiijibl He cMelmBa-
I0TCS, TAK KaK KaXK bl TOMeIlleH B OIlpe/ieJIeHHbIN OTBeZIEHHBIN /7151 ITPOeKTa AIUYeK —
O/IMH-e/IMHCTBEeHHBIN. /[ake ecyiv BbI CO3/1a/IUTE B PA3HBIX TIPOEKTAX (PaiJIbl C OJ[MHAKO-
BBIME UMEHAMHU, Cpefia pa3paboTKu GyIeT 3HaTh, KAKOMY TPOEKTY MPUHAIIEKUT KAKOiT
aiis. Ha nepBbIit B3I/ 9TO HE KAXKETCS YeM-TO YAUBUTEIbHBIM — KaK/[bIN TPOEKT
SIBJISIETCST KATAJIOTOM B (hall;IOBO#I CHCTEME, TO €CTh cpela Pa3pabOTKH YIIOPSIOYNBAET
(haiiuTbl IPOEKTA TOYHO TaK e, KaK BbI ObI CJIEJIAJN 3TO CAML.

Kpome toro, cpesia pazpaboTKu MOAIIUBAET K KAKAOMY MPOEKTY HH(MOPMAIUIO O TOM,
uTo TpeGyeTcs st IpeBpalleHus Ko/a B pabouyto porpamMmy. Pasimuus or a3bika K A3bl-
Ky 3/1eCh OYeHb BEJIUKH: B cayyae mporpamMmbl Ha C++ 910 MOKeT ObITh KOMITUIISTOP WK
3aIlyCK KOMIIOHOBIIMKA, B CJIydae IIpujoxkenus Java Enterprise mossken Obith cosgan JAR-
apX¥B WK 3allyIiieH Beb-cepsep. EcTh Takske cpesibl pa3paboTKu /Ui BeG-TIPUIIOKEHNIA,
KOTOPBIE UJIH 3aITy CKAIOT JIOKAJIBHBIN BeO-CEPBED, U MOTYT 3arpysKath (hailJibl Ha cepBep
uepe3 SSH. A B c/rydae MOOMJIBHBIX IPUJIOAKEHNI K KOMIMJIALUK H0OABIISIOTCS HAHECEHKE
3JIEKTPOHHOM TOJIIIMCHU U BBITPY3Ka B OMYJIATOP Wiu Ha cMapTdon. Bee aTo yka3biBaercs
OTIEJIBHO IS Kaskaoro mpoekra u cobupaercst B Build Configuration (kondurypanun
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c6opu). Eciiit BBI XOTHTE 9KCIIOPTHPOBATH TOTOBYIO BEPCHIO TIPOTPAMMBI, TO HAKIMAETE
KHOTIKY Build, 11 B Hezipax cpe/ibl pa3pabOTKH TYT K€ 3aITyCKAETCs MAIIMHA, KOTOPast IPo-
JIeJIBIBAET BCE IIATH, OCTAIONIUECS /IO 3aBEPIIEHUS TIPOYKTA.

Cpezibl pa3paboTKU MOTYT TaKsKe YIPABJISITh 3aBUCUMOCTSIMU TIPOTPAMM, KOTOPbIE
BBI TTHIIETE C UX MOMOIIILI0. ITO 3HAYUT, YTO BbI YKa3biBaeTe OMOIUOTEKN WK hpeiiM-
BOPKH, KOTOPBIE XOTUTE UCTIOIb30BATH JIJIS CO3/IAHUS ITPOTPAMMBI, ¥ Cpejia Pa3paboTKi
MOXeT 100aBUTh COOTBETCTBYIONUE (Gailyibl K HYKHOI KoHburypauu cbopku. Eme
cpeibl pa3paboTKU YacTo MOTYT BKJTIOUATh B cebsT MEHE/KePhI MakeToB (M. paszen «Me-
HeJKep MTaKeTOB» paHee B 3TOH TJase ), Takne kak Maven nim Bower: Bol ipsimo u3 IDE
UIeTe HysKHyto 6HOINOTEKY B CIIMCKE U OTpe/esisieTe HyKHYI0 Bepenio, a IDE ckaun-
Baet TpebyeMbIil hailsr. ITO MOBOJIBHO yI0OHO, €CIU XOTHTE 3aMYCTUTH HoJiee HOBYIO
Bepcuio GUGIMOTEKH B TECTOBOM PEKUMeE: BB MoskeTe mpsiMo B IDE uaMeHuTh HOMEp
BEPCUU Ha HYXKHBIN, OHA CKaYaeT HOBYIO BEPCHIO U CKOMITHJIMPYET BAIly IIPOTPaMMYy,
U BBI CMOJKETE IPOBEPHTH, HE TIPUBOJIUT JIK CMEHA BEPCUH K OMIMOKAM ITPU KOMITUJISIITUAI
WJTH UCTIOJTHEHUH TTPOTPAMMBI.

NMpoBepka koaa

ExemneBHBIN TPYAOBOI TpoIiecc MPodeccnoHaJbHOTO TPOTPAMMHUCTA Yallle BCETO
BBIIVISIIUT TaK: U3BJIedeHe KoJla U3 CUCTeMbl KOHTPOJIS BepCUll, IporpaMMUpOBaHue,
mpoBejieHNe peaKTOPUHTA, TECTUPOBAaHNE, 3aHECEHNEe N3MEHEHNH B CHCTeMY KOH-
TpoJist Bepcuit. merHo 310 obaerdator IDE. Cpa3dy XOTHM yCTOKOUTD TE€X, KOMY TIPH
CJI0BaX «IIpodecCrOHaIbHbIHM IIPOrPAMMUCT» 3aX0TEI0Ch OTIOKUTD KHUTY B CTOPOHY:
WHCTPYMEHTHI, KoTophie npeanaraioT IDE, mosesns! ns Beex, Aaxe /71 HOBUYKOB,
KOTODBIE eTlle BUepa JJOMAJH TOJIOBY HaJl TeM, Kak BhiBeCTH Ha akpaH ¢pasy «Hello,
World!».

Cpennt pazpaboTKi BKIIOYAIOT B cebst mapcep sS3bIKa ¢ TPOBEPKO CHHTAKCHCA, KO-
TOPBII ellle BO BpeMs HallUCAHUsA IIPOBepsieT KO/ Ha COOTBETCTBUE IIPaBUIaM CUHTAK-
cuca (puc. 20.3). ITOT pelakTOp TOHNMaeT CHHTAKCHC ONPe/IeIEeHHOTO SI3BIKA M OT-
MeJaeT KOJI ¢ OTMTHOKAMU. ITO SKOHOMUT BPEMsI, TAK KaK BaM HE MPUXOIANTCS CHAYATA
KOMITUTHPOBATH (haisl ¢ KOZOM, COEPIKAIIIM OTTNOKHY, TN 3aTPYKaTh €T0 Ha CEPBED,
IJTsT TOTO YTOOBI 3TN OMUOKY 06HAPYKUTD. (CIPaBeTHBOCTH PAIU CTOUT 3aMETHUTD,
YTO BCE HETLTOXME TEKCTOBDIE PEIAKTOPDI, TaKMe Kak emacs, vim, Sublime u T. 1., Toxke
3TO YMEIOT.)

Inspection Results for Inspection Profile 'Project Default’
b () v # Loop statement that doesn't loop (1 item) Name i
X v assets (1 itern) diagrams. js
= @ 'for' statement doesn't loop Location
|7 P C55 (37 items) file .../assets/js/diagrams.js - [4
= ¥ Data flow issues (3 items)
B v # Redundant local variable (3 items) Problem synopsis
+ - Local variable 'text' is redundant
v assets (3 items)
+ ¥ @ Local variable 'z' is redundant
£ (@ Local variable 'color' is redundant Suppress
n
o @ ® Local variable 'text' is redundant Suppress for statement
» General (5,331 items)
S > HTML (S items)

Puc. 20.3. «TexHag30p» 3a KOAOM B AENCTBUMN
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B s3b1kax co crarnueckoii Tunusanueii (cM. tiaBy 26), Takux kak Java, IDE taxxke
[IPOBEPSIOT, He XOTUTE JIU BHI TIepelaTh (DYHKINU, KOTOPAs OKUAAET YUCJIO HA BXOJE,
(aiir, cTpOKY WK elle KaKyo-HUOY b IIepeMEeHHY0 HenpaBujibHoro tuia. Ha puc. 20.4
Eclipse mo6e3to mojickasbiBaet, 4To Java He MOANEPKUBAET ABTOMATUIECKOE MTPeol-
pa3oBaHIe CTPOKOBOTO TUIIA B YUCJIOBOH, TIO9TOMY BBI HE MOKETE YMHOKUTH CTPOKOBYIO
epeMeHHYI0 Ha YUCJIO.

public void testMethod(String input) {
int wrong = inputl*.2;

43 The operator * is undefined for the argument type(s) String, int

}

Press 'F2' for focus

Puc. 20.4. Java He No6UT yMHOXaTb CTPOKMN

Cpebl pa3paboOTKU MOTYT OTMEYATh KO, KOTOPBIN XOTS ¥ HE COJEPKUT OMUOOK, HO
BBI3BIBAET TaK Ha3bIBaeMble IpeAyIpeskaeHus (warnings). OTMeueHHBIH KO/ 3aTeM OT-
MPABJISAETCS B CIIUCOK TIPOOIIeM Witk ripeynpexaetuit. Hebosbiiie mpobieMbl ¢ KOJIOM,
TaKue KakK TPOIYCK TOUKU C 3aMATOM B KOHIE CTPOKHU UM U3OBITOYHBIE TPOBEPKY HA
NULL, BO3HUKAIOT BCET/a, U B CIIEIIKE UM MOXKHO He TIPUATh 3HAYEHUSI, OIHAKO Yy HUX
€cTh CBOWCTBO TlepepacTaTh B HACTOAIINE OMMUOKHN MPYU HEGJIATOMPUATHOM CTEYECHIH
obcrositenbeTB. Cpezia MPOTPaMMUPOBAHMSI, TPUBUBATOIIASI TIOJIb30BATENIO TPABUJIA
XOPOIIIEr0 TOHA, TIOMOTaeT u3besKaTh OrOpUeHUil B GyIyTIEM.

ABTOAONOJNIHEHUE KoAa

B To Bpemst Kak TEKCTOBBIN PEIAKTOP MOKHO MIPOCTO OTKPBITH U CPa3y HAYaTh MPO-
rpaMMHPOBaTh, B cpejiaX pa3pabOTKK BaM MPHUAETCS OPTaHU30BATh CBOIO paboTy 110
mpoektaM. B aToM ciryuae cpea paspabOTKI 3HACT HABEPHSIKA, KAKOM SI3bIK MJIU SI3BIKH,
Kakue 6uOIMoTeKH U Kakue (hpedMBOPKHU BbI COOMPAETECH UCITONB30BATD JJIST KAsKI0TO
mpoekTta. OCHOBBIBAsICh Ha STOM 3HAHUU, OHA MOYKET — TIO BaIlIEMY JKETaHUI0 — JIEJIaTh
MIPEIIOKEHNS TT0 aBTO0MoTHeHn o Koza (puc. 20.5).

public void setSpinnerSelection(String selection) {
this.mSelection = selection;
seleckion. .
@ substring(int start) : String - String
protected KCTh @ substring(int start, int end.] : String - String
Eisenheinr @ toCharArray() : char(] - String
T+erator<k @ tolowerCase() : String - String
while (ite @ toLowerCase(Locale locale) : String - String
KCThre @ toString(} : String - String
if (t. e toUpperCase() : String - 5tring
F'® @ toUpperCase(Locale locale) : String - String
| @ trim(} : String - String

Puc. 20.5. ABTogononHeHve Koaa B Eclipce

B aToMm mpuMepe TOKa3aH KycOK ITPOTPaMMBI Ha Java. Selection — 3To0 JloKaslbHAs
nepeMeHHas crpokoBoro tuma. IDE 3HaeT, kakue MeTOABI IPUMEHSIOTCS B Java K CTpo-
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KaM, 1 TP BBOJIE 3TOM TIePEMEHHOI MPeIJIaraeT UX B KauecTBe BADUAHTOB aBTOJOIIOJ-
Henus. Tak Kak Java — A3bIK ¢ cuibHOU Tunm3anueit, IDE MozxeT Tak:ke Ipe/1ocTaBuUTh
JIAHHBIE O TOM, CKOJIBKO TIapaMeTPOB KAKOTO THUIIA OKUAAET KAKJIbIIH METOJ U KAKOBO
BO3BpalllaeMoe 3HaueHne Toro uian nHoro mMetoja (puc. 20.6).

public class BaliseGroupErrorMessage extends ConfigurableDSEMessage {
public BaliseGroupErrorMessage (byte[] inData, DSEMessageDefinition configuration, T
super {inData, configuration, timeZone);

public int getNID_C_UNISIG () {
try {
new, COSE|

| @ CachingDSEMessage(byte|] inData, TimeZone timeZone) - de.isnow.etcs.data.dse.mes|
@ ConfigurableDSEMessage(byte[] inData, DSEMessageDefinition configuration, TimeZaor
@ ConfigurableDSEField(DSEDefinitionField def) - de.isnow.etcs.data.dse.ConfigurableD
@ ConfigurableDSEField(DSEDefinitionField def, int id) - de.isnow.etcs.data.dse.Configu

Puc. 20.6. Ckoponuchb B Eclipse

MpeumywecTBa cpen pa3paboTku

HaBepHoe, Ana MeHA 3TO Ta BO3MOXHOCTb, 38 KOTOPYIO A Ha CaMOM Aene nobio cpefpl pas-
paboTKM: BBECTM MMA NMepeMeHHON, MOC/Ie Hee — TOUKY U CMOTPETb, YTO MOXKHO AeNaTh C 3TUM
06beKkToM. ECin 1 BMXKY, UTO HMYEro He MOABMAETCA, TO A 3HAl0, YTO FAe-TO B Mporpamme
[OMyCTVN OWKNOKY 1 OMKEH CriepBa No3aboTUTbCA O ee NCMpaBieHNI. DTO KpaTKas CrpaBkKa,
OTNafuMUK 1 YCKOpUTENb PaboTbl, CoefUHEHHbIE BMECTE. V K TOMY ke MOCTOAHHOE NOBbILEHKE
KBanuorKaumm: «O, CMOTPK-Ka, STOT OOBLEKT MOXKET eLLe U 3Tol»

3Ta BO3MOXKHOCTb NMO3BONAET MHE YyBCTBOBaTb Ce6A YBEPEHHO faXKe C TaKUMM YKaCcHO
Hefpy»KentobHbIMM NpofyKTamu, Kak Oracle SQL Developer — IDE gna nporpaMmmypoBaHms
6a3 paHHbIX. Korga paboTaellb B AOBOJIbHO reTEPOreHHOW Cpefie CO MHOTMMMN PasHbIMU
CTaHfapTamm NPUCBOEHNA MeH rpadam TabnuLibl, To oueHb yao6Ho npocTo BBeCTn «USER.»
1 yBUAETb, KaK Ha3biBaeTcA rpada nepsryHoro knioya: ID unm USER_ID. Kpome Toro, Kaxkabli
VN, KaXkaaa nepemeHHasn 1 Kaxaaa QyHKUMA NpeAcTaBnaoT cOO0M rmnepccbifky, Tak uto
MOHO OY€eHb JIErKO NepenTy K X onpepaesieHuio.

WoxaHHec

CxofHa € 3TUM ¥ CHCTEMa, TIO3BOJISIONIAS BBOJUTH TOJIBKO KPATKYIO (hOPMY THUIIOB
nepementbix'. ITo cokpamienuto IDE mMosker oTragars 1 0ToOOPa3UuTh THII, KOTOPBIN BbI
uiere; CDSE mipeBpaiiaercst B ConfigurableDSEMessage. ITO 0COGEHHO yIOOHO ISt TEX
SI3BIKOB, B KOTOPBIX MHOT'O JIJTUHHBIX HMEH THIIOB, 3alIMChIBAEMBIX B BEPOJIIOKbBEM PETH-
crpe. Bl HabupaeTe napy nponucHbIX OyKB 13 Havasa win cepeaunbl, a IDE Borrsaru-
BaeT UX B [TOJTHOE M3 TUIIA. B S3bIKax, r/ie TUIIBI He 33/aI0TCs Uy BCeX TepeMeHHBIX THIT
var, aTa QYHKIUSA, KOHEYHO, He CTOJIh MOJIe3HA.

! Cuenymonuii ipuMep B3sIT U3 00bEKTHO-OPUEHTHPOBAHHOTO sI3bIKA. B TaKUX SI3BIKAX MOKHO
CaMOMY OIIPE/IEJISITh CBOU THUIIbI IIEPEMEHHBIX B (hOpMe 0OBEKTOB, KaK B [IPUMEPAX U3 IJIaBbl 23
¢ tunamu Article, PngImage niau Customer.
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MoMoLwb B opraHu3auum Tpyaa

MHorwue cpebl paspaboTKy PeAIaraloT BO3MOKHOCTH, TIOMOTAIOIIME TIPOrPAMMHUCTY
opranu3oBath ero Tpya. Cioia OTHOCUTCS HaIMI1e CUCTEMBI KOHTPOJIsI Beperii (Version
Control System, VCS). KoneuHo, 6e3 mipo6JieM MOKHO TOCJIE KaKI0T0 3HAYUTENbHOTO
M3MEHEHUST CBOPaYNBaTh TEKCTOBBIN PelaKTOP U Jie3Th Ha Pabouunid CToN ujii B TepMUHAI,
4yTOOBI TAM BHECTH TIOCJIEHIE U3MEHEHNUS B CHCTeMY KOHTpoJis Bepeuit. Ho korma Bb
OTPBIBAETECH OT KOJIa, IOTOM MOzKeTe 0OHAPYsKUTh cebst Ha reddit — poBepsOIINM, KaK
PasBUBAETCS CUTYAIM ¢ MEMaMHM ITPO KOTHKOB, — U BOT BBI yiKe COMINCH ¢ pabodero
putmMma (puc. 20.7).

I iy Bayeux-Backend [Bayeux-Backend] M | 3
21 Bibber GOOQ'E Web Toolkit p s BaliseGroupErrorMessage extends Conf
0 bisam New BaliseGroupErrorMessage (byte[] inDatq
{7 BrainBrowser Go Int er (inData, configuration, timeZone);
L] CamlLeech 0 Into
mc"”lt“"“:f“” Open in New Window int getNID_C_UNISIG O {

EL_-J'C"'”‘“C s Open Type Hierarchy Fa | {

I fi=> DachsParser Show In SCBwW p | return (int)getFieldValueByName("NID]
] de.teamspring.ar ptch (Exception ex) {
[C1de.teamspring.ar [ Copy wC | ex printStackTrace();
[Clde.teamspring.ar .

5z Copy Qualified Name .
& Derby - # Commit 8#
CIDIA-Test [E Paste A
7 DIA-Tool 3 Delete @ <« Fetch from Upstream
I DIAGrep =7 Push to Upstream
21 DSBrowser 2 Remove from Context “C{r+38. bl

WABEEOEN] it Path » | Remote >

Vi src Source SCees > % Switch To >

> iff > nekraut  pofactor N®T »  Advanced >

¥ [ = net.kraut

b i net krautch f25 Import... &= Pull

b [ net krautch AE s

b B netkrautch B PXPOTL- #1 Synchronize Workspace

> 3 net.krautch .

> 3 net.krautch F;nd B;UQSh " Merge Tool

» [ netkrautch % Refres i 3 % Merge...

> 3 net.krautch Close Project
» 2 gen [Generatey  Close Unrelated Projects = Reset...
» =i Android Depel  Assign Working Sets... Y Rebase...
b = Referenced Lik
> Zlclﬁ > assets R“E As »  Create Patch... |
> Lbin Debug As > Apply Patch... H
» &3 libs Profile As > i
b iy res Validate % Ignore i
W (= stuff

(S AndroidManife " are With > % Add to Index

Lesestoff.txt ) % R f Ind

2 line.xenl Repla(e With » = Remove from Index

IE:B NOTICE.txt Eestolre from Local History... &4 Untrack

i d.cf oogle »

*“Bpm.guar - Android Tools [ [{ Show in Repositories View L

i® Eisenheinrii  Configure [ ! Show in History
_ Properties | & Disconnect I

Puc. 20.7. NMoaknioueHue Git Eclipse
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B cpeze paspaGoTKK BbI MOKETe BHIOPATh U 3aHECTH B CUCTEMY KOHTDPOJISI BEPCUI
IEJTBIN TPOEKT, MOIIPOEKT UJIN OTAETbHBIN (haiisl, a TaKKe BEPHYTHCS K UCXOTHOMY CO-
crostario VCS uau MpocMOTPEeTh CIIUCOK U3MEHEHUH. 3/1eCh HET HUYETO, YTO HETh3sT
6b110 61 cenaTh 1 6e3 IDE, Ho 3aT0 Bee O PYKO.

3ariaHUPOBaHHbIE JIEHCTBUSI MOSKHO 3aITMCHIBATh B KOMMEHTAPHUSIX — B PA3HBIX SI3bI-
Kax [0-pa3HoOMY, HAaIIPUMep, TaK:

// TODOErrorhandlingomittedfornow (owubka noka 4TO He ycTpaHeHa)

U no naxkatuio kuonku [DE mokaskeT Bam HemovaThIll criucok fesi. Ecim y Bac, Ha-
npuMep, HaOUT KUBOT I10cj1e 06ea ¥ BBl ceiiuac He CII0COOHBI Ha HACTOSIIYIO KPEATUB-
HOCTb, TO MOKETE IIOCBATUTD ce0s1 paboTe ¢ 3TUM CIIICKOM. ECTh IIOX0/KHe CIIMCKH U I
omMOOK U IPEYIIPEKACHUA.

B cpenax paspaGoTKu MMeHA IIEPEMEHHBIX 1 TUIIOB YaCTO SIBJISIOTCS TUIIEPCCHLIKAMU.
Mo:KHO IIeTKHYTh Ha UMEeHU ITlepeMEHHOM, U TeKCTOBBIN peZIakTop TYT JKe IepelieT K ee
onpeznenennio. C THIIAMK [IEPEMEHHBIX elle yA00Hee: KOrja Bbl Ha HUX LIEJKAETe, OT-
KpbIBaeTcs (paitji, B KOTOPOM OHHU OIIpeJiesIeHbl. ITO TPEUMYIIECTBO BAXKHO TAKIKE TOJIb-
KO 11 0OObEKTHO-OPUEHTUPOBAHHBIX SI3bIKOB C CUJIbHON THIIM3ALUell, TaK KaK JIMIIb
B HUX BO BPEMSI ITPOIPAMMUPOBAHUS TIOHSITHO, KAKOW TUIT UMEET Ta UJIU NHAS TIEPEMEeH-
Has. B c1a60 THIIM3UPOBAHHBIX U IMHAMUYECKUX sA3bIKaX, Takux kKak PHP uau Perl, IDE
He MOJKET 3TOTO OIIPE/IENUTh.

Mouck n pecakTopuHr

Cpebl pa3pabOTKU — MOLIHbIE UHCTPYMEHTbI IIPOrPAMMUPOBAHUS U COIIPOBOKICHUS
Koza. TOT, KOMY TOBOAMIOCH TIOTYOUTH TIPOEKT B PE3YJIIbTAaTe TI0GATBHOTO TTONCKA 1 32-
MeHBbI IMEHU TIePEMEHHOM, 1eHuT TOT (hakT, uto IDE monnmaet koza. C ee ToMOTIbIO
MO’KHO U3MEHUTDb UM IlepeMeHHON 1iesleHallPaBIeHHo, He MeHA 3a0/IH0 U OAUHAKOBO
3Byvalye uMeHa QyHKIUN 1 3HaYeHUs] KOHCTaHT. [IpesicTaBbTe, 4TO B CIELYIONIEM OT-
PBIBKE KOJIa BBI XOTUTE 3aMEHUTD IIEPEMEHHYIO username Ha user_id.

const prompt = "Please enter your username" ("MoxanyicTa, BBeauTe Bal
normn"
varusername = get_username();

[Ipu aTOM BBI, BEPOSITHO, HE XOTUTE MEHSTH CTPOKY, KOTOPAst IPUMEHSIETCS B MOJIb-
30BaTeNbCKOM MHTEepdelice, MEHATb UM (DYHKIIUM BaM, BO3MOKHO, TOXKe He HYKHO.
BbI X0TUTE UBMEHUTD JIUIITH UM TEPEMEHHOM. PelTh 9Ty 3a/1a4y ¢ TIOMOIIBIO TOMCKA
1 3aMeHbI OBLTIO OBI TPYAHO, a BOT cpejia PaspabOTKU MOHUMAET PasHUILYy MEKIY Iepe-
MEHHOW, UMeHeM (PYHKITUN U CTPOKOBOI KOHCTAHTOMW, U OHA MOXKET BaM OYeHb CUITHHO
MOMOYb. VIHTErpupOBaHHBII MOMCK YACTO MOKET PA3JINYaTh MMOUCK B UMEHAX (PYHKITUI
1 [IOUCK B KOMMEHTapPUSAX — 9TO JieJIaeT €0 PEe3yIbTaThl 3HAUNTEIBHO GoJiee TIEHHBIM.

Ecom aitn cTan comnmkoM JIMHHBIM, TO €70 OT/IETbHBIE COCTABJISIONINE, TAKUE KaK
nepeMeHHbIe, (DYHKITUY WM BHYTPEHHUE KJIACCHI, TPUIETCS KPOIIOTJINBO KOTTMPOBATH,
pacrpeiesisist 1o HoBbIM (haitnam. [ToToM He0OXOANMO YIOCTOBEPUTHCSI, YTO HOBBIE MO-
LyJI MMIIOPTHPYIOTCS TaK JKe, KaK MPEsKHII, ¢ KOTOPBIM CTaJI0 HeyJ0OHO paboTaTh.
A TIOTOM BBI €l11e TOJKHBI TIPOBEPUTD, KaKHe TOTIOTHUTEIbHbIE M3MEHEH WS HY;KHO BHE-
CTH B KOjI. B cpefie paspaboTKu BbI MOJKETE BBIIEIUTD YaCTh KOJA UJIM BHY TPEHHUIT KJIacce
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U aBTOMATUYECKU ITIePEMECTUTD X B HOBBIH (aiis. Bee B3anmocssizu IDE aBromaTnye-
cku neperaiut caegoM. C Takoil IIOMOLIBIO PasOUBKa CIMIIKOM CHJIbHO PaspOCIIUXCS
(ailsios GyaeT BCessITh ropasio MeHbILHIT yKac.

HepocrtaTtku

Cpenpl pa3paboTK1 HUKOT/[A He TIOOEKIAI0T B KOHKYPCAX Ha CaMOe BBICOKOE 103a6HIINTH,
u, TI0 TIPaB/ie TOBOPSI, UX WHTepdeiic Bcersa nmeperpyskeH: KHOKH /711 BAXKHBIX KOMaH]/I,
Takue Kak CKOMNUAMPYW 1 3anycTy NporpamMMy!, pacriosioKeHbl PsiZIoM ¢ KHOIIKaMH, KOTO-
pble HYKHbI TOPa3jio peske, Bpojie HoBblli C-cbain. ITu 4epThl — HEAOCTATOUHO JIPYsKe-
CTBEHHBII MHTEpdEIC 1 yKacHO GOJIbIIOE KOJUYECTBO (PYHKIMIA — MOIYT OTIIYTHYTh
HEOIIBITHBIX 10J1b30BaTesieil. [IpusTHBIM HCKIIIOUeHNEM Cpeliy TPAAUIIMOHHBIX CPEl pa3-
paboTKU ABJISAIOTCS NPOAYKTHI Maiikpocodrosekoit Visual-Studio-Express. Eclipce —
(aarman cpenu cBobonnoro IO — K coxkasieHuo, BaseT coO0i XOPOIIUIi IIPUMEP ILIO-
xoro ausaitna 06010uku. Cpebl pa3paboTKK Ui PA3JIMYHBIX A3BIKOB CO3/1aeT (hupma
JetBrains, 1 X0Ts ee IpOAYKTH 6e300pa3Hbl, OHU JOBOJIBHO XOPOIIO IPOAYMAHbI U He-
IIJI0XO0 [TOMOTAIOT.
[pyrue HeOCTaTKU TaKOBBI.

O Cpeny pa3paboTKu PUAETCS BHAUAJIE HANTU M YCTAHOBUTH. ITO CKYYHO U TIOPOI
TpyaHo. Ilouck mo 3anpocy «IDE+ nasBanue si3bika IporpaMMrIpoOBaHus» JOJIKEH
BBIIATh HECKOJIBKO CCBIJIOK, MEKY KOTOPHIMHU MOTOM MOKHO BEIOUPATB.

Q 3aTeM HY;KHO OCBOHTB paboTy co cpeaoil. KosmuectBo (byHKIUI BEJIMKO, a MHTEP-
(eiic ckopee MmI0X, M0aTOMY KprBast 00ydeHust KpyTtasi. [IJis 3eJIeHbIX HOBUYKOB 9TO
MUHYC, TaK KaK UM [IPUXOAUTCS OAHOBPEMEHHO CIIPABJIATHCS 1 ¢ IPOOIEMaMu B HO-
BOM $3bIKe, 1 ¢ ocBoeHuneM IDE.

O /lypHble IPUBBIYKK JUIIb B O9€Hb HE3HAUYNTETBHOI Mepe PacIio3HAIOTCS W MC-
MPABJISAIOTCS cpeoi paspaboTku. Ber 6e3 mpobiieM MoOKeTe THCaTh €PYHIOBbII
xon u B IDE.

O Xors Bbl U MOKeTe BbiOupath u3 pasandnbix IDE, Ho, Korga BeIOOp c/ieiaH, BbI CBS-
3aHbI 0COOEHHOCTSIMU KOHKPeTHOI cpezbl. Cpena paspaboTky 00benHseT pas/iny-
HbIE HHCTPYMEHTBI, U paboTaTh ¢ Helt Gy/IeT JIydiiie BCETO B TOM CJIydae, ECIIH TPe-
YCMOTPEHHOTO B Cpejie sIIKa UHCTPyMeHTOB BaM xBaTtaeT. Tot, komy B UKEA He
XBaTaEeT ISITH CTAHIAPTHBIX 11BETOB cepun «bBuims, Gy/ier, HaBepHoe, 6oJiee cuacT-
siuB 6e3 IDE. C moMoIIbio TEPMUHAJIA M BCETO TIPOYETO OH HATIPSIMYIO TIPUCTIOCOOUT
pabouyIo cpey K CBOMM MOTPEOHOCTSIM, ¥ MY He HYKHO OyIeT UATH Ha KOMIIPOMUC-
cel. TeM ke, KTO TIPEATIOYUTAET TLIIOXOM KOMIIPOMUCC JTNTETHHON KOH(MUTYpaIuu,
cTouT X0Ts1 6bI TTIOTPOGOBaTh opadorars B IDE.

B03MOKHO, BbI HCITBITBIBAETE CMYTHOE HEJKETAHUE KaK-JTHO0 MEHSTD BAIll HBIHETII-
Hull uacTpyMerTapuil. JKuium xe kak-to u 6e3 atoro! IIpoTHB 3TOTO HEYErO BO3PA3UTD.
Tora MOJKeTe CMOTPETD Ha ATY TJIaBYy Kak HA UyKYI0 MacTepcKyto. Termephb Bbl XOTsT Obl
Y3HAJIU O CYIIECTBOBAHUU ONMCAHHBIX 3/IeCh MHCTPYMEHTOB U O HEKOTOPBIX BO3MOK-
HOCTSIX UX IpUMeHeHusl. BO3MOXHO, B O/IMH IPEKPACHbIN JileHb HAaCTYIIUT MOMEHT,
KOT/Ia BBI TIOYYBCTBYETE, YTO UTO-HUOY/Ib U3 HTOTO CMOTJIO GbI TOMOYb BaM PEIIUTh
BCTABIIYIO TIepe/l BAMH TIPOOJIEMY.
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CI/ITyaHI/IH HE€ CMJIbHO Pa3JIM4aeTCA AJIsd BaC U OIIBITHBIX ITPOIrPaMMUCTOB: HEBAKHO,
KaK MHOTI'O Bbl 3Ha€Te, — BCer/ja HafII[yTCH MHCTPYMEHTBI 1 CTPATETHUHN, O KOTOPbIX BbI
JlayKe He CJIbIIIaIN. PasBe uto y 6oJ1ee OIIBITHBIX CO BPEMEHEM IIOABJISAETCA Yy ThE, 6uaro-
Aaps KOTOPOMY OHU ITIOHUMAIOT, ITPU pelI€eHN HpO6JIeM KaKOro po/Jia MOKHO HaeATbCA
Ha CyIeCTBOBaHME TOTOBOT'O peHICHU S NI MHCTPYMEHTa, 06J1erqa10111er0 pa60Ty. Y Hux
€CTb CTPATETUH, ITO3BOJIAIOIINE OTBICKMBATD 9TU PCIICHUA U ITIOCTOAHHO MUMOXO/I0M
CJIEINTD 3a TEM, HE IT0OABMNJIOCH JIM YTO-TO HOBOE. n KOT/1a pedb 3axXoauT 00 U3MeHeHnH
Ipoliecca nx pa6OTI)I, OHH HOpOfI YHUPATCA MEHbIIIE, YEM HEOIIbITHBIE ITIPOTPAMMUCTDI,
€CJIN 9TO USBMEHEHUE CYJIUT ITPpEUMYIIECTBA.



CucrteMa KOHTpoONnS
BEepCUMN

Team Fortress 2 ycraHosJieHa Ha pabounii komibiotep. Eciii BOSHUKHYT BO-
MPOCHI, TO He MTPOrpaMMHOe obeciedeHne KOHTPOJIS BepCuii 1 0630pa Kojia.

Tim Weber,/@scy, Twitter, 17 aneaps 2077 zoda

Cucrema xkoutpoJist Bepcuit (VCS) — 910 HalIOMWHAMKA U CIIacaTeTbHbIN SKOPb /I
IpOrpaMMHUCTOB. [laHHast cHcTeMa IaeT BO3MOKHOCTD B JTI060E BPEMSI COXPAHUTH TEKYIIEE
COCTOSTHUE TIPOTPAMMBI, a 3aTEM TIPH HEOOXOUMOCTU BEPHYTHCS K JIIOOOMY MOMEHTY.
Cucrema OyHKIIMOHUPYET TI0 TIPHHITUITY COXPAHEHNUS OYKOB B HITPE: €CITU UTPOK YyBCTBY-
€T YBEPEHHOCTh B CePeINHe UTPBI, OH COXPAHSIET TeKYIlee COCTOSTHIE (COXPAHSETCS).
U ecnu mo3Hee OH TOTHOAET OT HATAAEHUsT 3y6aCTOTO MOHCTPA, UTPa MPOIOJIKAETCS
C COXPAHEHHOTO COCTOSTHUSI.

CucremMa KOHTPOJISI BEPCHiT TIO3BOJISIET pa3paboTunKy paboTaTh ropasiio cBoOOIHEE,
6e3 crpaxa. Eciv B porpaMme 6bita 10Ty 1ieHa onbKa, KOTOPYIO TPY/IHO OTJIAIUTh, BbI
MosKeTe TGO yeep/IHO MPOCMATPUBATH TIPOTPAMMY JI0 TEX TIOP, TTOKa He HaliieTe onmoKy,
160, BEPHYBINUCH K CTAPON BEPCUH, CO3/IAaTh HOBYIO (1, BEPOSATHO, JTYUIIYIO).

Jlist pa3pabGoOTUUKOB MPOTPAMMHOTO 06€CTICYEH ST CHCTEMa KOHTPOJIST BEPCUT SIBJIS-
€TCsI TAKIKe CIIeIMaTN3UPOBAHHON CHCTEMOI Pe3€PBHOTO KOIIMPOBAHNUST NaHHbIX. OTHAa-
KO pe3epBHBIE KOTIMHU CO3/IAI0TCS He MTPOCTO Yepe3 OMpe/IeIeHHbIN nHTepBast. Paspabor-
YUK CO3/Ia€T PE3EPBHYIO KOHIO (OH (DUKCUPYET UIU PETUCTPUPYET KOI ), KOT/Ia yBEPEH
B TOM, YTO CTOUT MPEKPATUTH PaBOTy HA/ TEKYIEH Bepcruel. ITOT MPUHIUIT U3BECTEH
BCEM, KTO XOTb Pa3 PEAAKTUPOBA CTaThio B « Bukumenuus: 17151 BcexX cTaTeil BeleTcst
UCTOPUST U3MEHEHUH, 61ar01apst KOTOPOI MOKHO O3HAKOMUTECS ¢ PASIIYMSIMU MEKITY
JIBYMSI BEPCUSIMU OTHOM cTaThi. [Ipn HE0OXOANMOCTH aIMUHUCTPATOPDI « Bukumeaun»
MOTYT BOCCTAHOBUTH H0JIee PAHHIOID BEPCHIO CTaThu. Ecii cTaThst Obliia M3MeHeHa, ee
COXPAHSIOT KaK HOBYIO Bepcuio. Pagnuia B ncnosp3osanuu VCS B TOM, 4TO BUKHU-aB-
TOPBI 32UACTYIO U3MEHSIIOT OTAEIBHYIO 3aIiCh, a paszpaborumku 11O B mporiecce mpo-
rPaMMUPOBAHUS, KaK TIPABUIIO, 00pabaThIBAIOT HOBbIE BO3MOYKHOCTU B GOJBIIOM KOJH-
YecTBe (HANIOB U XOTSAT CHHXPOHHO COXPAHUTH BCE 9TU U3MEHEHHS KaK HOBYIO BEPCHIO.
Taxum 06pasom Gy/IeT YIPOIIEH TaK Ha3bIBAEMBIIl OTKAT K TIPEAbIAYIIEH BEPCUH, TaK
KaK OJIHOBPEMEHHO OY/IyT OTMEHEHBI BCEe B3aNMO3aBUCHMbIE U3MEHEHUSI B UCTIOJIb3Y-
eMbIX (aitrax.

B T0 BpeMst Kak TIpoTpaMMbI PE3ePBHOTO KOTIMPOBAHUST OTOOPAKAIOT TOJBKO BPEMSsT
Pe3epBHOTO KOMMPOBAHUS U BOCCTAHABJIMBAIOT coziepkanue, VCS 1mo3Bosiser onpese-
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JISITh, KTO M KOTZIA ClIeJIall TO Wil nHOe n3MeHneHue. K tomy ke, kak mpasuiio, VCS s
KayKI0ii (pUKCAIUY 3arpaniBaeT KOMMEHTAPHH, B KOTOPOM KPATKO OTIUCAHO, 4TO GBITO
peanuzoBano. [Ipu onpeeseHHBIX 06CTOATENBCTBAX 3TA AOMOJHUTENbHAST TTPO3PAY-
HOCTb MO3BOJISIET OBICTPee 0OHAPYKUBATH HOBBIE ONMTHOKH, TAK KAaK HEOOXOIUMO MTPOaHa-
JINBUPOBATH TOJBKO U3MEHEHHBIE CTPOKH KOJIA.

Boubitast vacth 066r9HbIx VCS — GecriatHoe mporpaMMHoe obecriedeHre ¢ OTKPhI-
TBIM UCXO/IHBIM KO/IOM. BBl MOskeTe mosib3oBaThest cBoeit VCS naxe co ctaporo [IK nian
apeHHoTOo cepBepa. TeM He MeHee BaM BCe PaBHO HEOGXOIMMO CO3/[aBaTh PE3ePBHBIE
KOIIMY ¥ aIMUHICTPIPOBATH CEPBED, IOTOMY UTO, €CJIU CEPBEP, YCTAHOBJIEHHBII B TIO/I-
cobKke y Bac B oprice, BBIHIET M3 CTPOsI M3-32 MOKapa MM B3JIOMa, OYEHb BEPOSTHO, UTO
Bail pabounii komibiorep, VCS 1 pesepBHble KOIIUU TaKKe BBIAAYT U3 CTPOSL.

B takoMm cirydae CTOUT TOyMaTh O PENIEHUH TIPOBIEMBbI € TOMOTITbIO XocTHHTa. Ecim
MPOrpaMMHOE 0HeCTIeYeHINE C OTKPBITBIM HCXOIHBIM KOIOM HE SIBJISIETCS XOPOIIEeH TLIat-
dopmoii ms coberBenroro VCS-cepsepa, BaM CJIeyeT, UCXO/Isl U3 JIy4diieil 0003puMo-
CTH CBOETO MPOEKTA, BHIOPATh caMblil H0IBINOI XOCTHHT-TIpoBaiiziep. B HacTosIee Bpe-
MsT HanGoJiee M3BECTHBIMHY SIBJISTIOTCST CIIE/YIOTIHE:

O sourceforge.net. OuH U3 cTapeluX XOCTUHT-TIPOBANIEPOB /ISt TPOEKTOB C OT-
KPBITHIM UCXOHBIM KOJIOM, [TPEJIarafoliii pa3indHble CUCTEMBI KOHTPOJISI BEPCHUI
(CVN, Git u Mercurial). Kpome Toro, Sourceforge moaiepskuBaeT HCTOPHIO 3aTPy30K
U IUCKYCCUOHHBIE (DOPYMBI;

O github.com. Hecmorpst Ha To uTo github poussen nepeBopor B mupe VCS, pabora-
IOIINX Ha XOCTHHTE, OCTAbHbBIE XOCTUHT-MPOBAiIEPhI COKPAIIAIOT AMCTAHIINIO. JL1s
NOJJIEPKKY MHOCTPAHHBIX POEKTOB MPEJIATAIOTC OECTIIATHBIE XOCTUHTH TPOEKTOB
C OTKPBITBIM MCXOAHBIM KOJZOM, XOCTUHIM IIPUBATHBIX PEITOSUTOPUEB Ha IJIATHON
OCHOBE, BeO-PEaKTOPDI TSI PA3IMIHbIX (GaiiIOB U APyTHEe yAOOHBIE BO3MOKHOCTH.
Github ymnanocs qo6uThest Takoro ycrnexa B CBSI3M ¢ TPUMEHEHHEM KOMITOHEHTA
Social Coding, 6;aromapst KOTOPOMY B COBMECTHOI paboTe HaJl TPOEKTAMK ¢ OTKPbI-
TbhIM NUCXOAHBIM KO/IOM 6bIJII/I BIIEPBbI€ BBEAECHBI 9JIEMEHTDBI COHI/IaJIbHOI;JI ceTn (Ha‘
PNy ¢ pa3MeIIeHneM KO/la y9aCTHUKM MOTYT OOINAThCst, KOMMEHTHPOBATh MPABKH
JPYT APYTa, a TAKKE CIEIMTh 32 HOBOCTAMM 3HaKOMBIX ). Github ocnosan Ha cucTeme
KoHTpoJist Bepcuit Git;

O bitbucket.com. Bitbucket rak sxe, kak u github, npegmaraer xocTuHr HEGOIBIIKX IIPH-
BATHBIX PENO3UTOPHUEB, HO Ha OECILIATHON OCHOBE. B KauecTBe CHCTEMBI KOHTPOJIS
Bepcuil ucnobaytoress Git u Mercurial;

O code.google.com. HecMoTpst Ha ONTUYECKYIO M TEXHUYECKYIO OTCTAJIOCTD, HE TEPSET
HOMYJISAPHOCTH Y Pa3pabOTYMKOB, B YACTHOCTH Y TE€X, KOTOPbIE YUACTBYIOT B TAKHUX
KoHkypcax, kak Google Summer of Code. [loCTyIIHbI CHCTEMBI KOHTPOJISI BEPCUIA
Mercurial, Git u CVN-Hosting, a Tak:Ke BUKU-UCTOYHUKU 110 KOHKPETHBIM MPO-
eKTaM U HHCTPYMeHTHI 0030pa koza. Code.google.com XpaHUT TOJIBKO IIPOEKTEI C OT-
KPBITBIM UCXOJHBIM KOJIOM.

Ecom BeI xX0THTE paspaborars I10, Ko KOTOPOro He XOTUTE OTKPBIBATh B OmxKaiiiee
BpeMs, TO BaM TIpHU/ieTcs 3anaaTuThb 32 V CS-XOCTUHT.

Bce ocnoBubie VCS-XOCTHHTH TIPE/ITATAIOT BMECTE C XOCTUHIOM MTPOEKTOB TaKKe
CHCTEMY OTCJIEKMBAHUS OIIUOOK.
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AnbTepHaTuBbI

MHorre HauMHAIIHE TPOrPAMMUCTHI M TPOTPAMMIECTBI, paboTaOIINE HEPETYIISPHO,
[IPOTUBSITCS TOMY, YTO, KpoMe paboThl ¢ a0COMIOTHO HEOOXOIMMBIM HHCTPYMEHTAPUEM,
ux BraruBatoT B paboty B VCS. Eciit BbI IpUHAIEKUTE K TPYIITIE TAKUX MTPOTPAMMU-
CTOB, HE CTOUT 3aKPhIBATH IJIa3a Ha 3Ty MpobieMy, a CleyeT Kak MUHIMYM HailTH aJjib-
TepHATUBHOE pelneHne. OTHAKO TaKOW BapUAHT BO3MOKEH TOJBKO B TOM CJIy4ae, eCJin
BbI TIPOrPaMMHUPYeETe caMocTosATebHO. [Ipu pabore B komaHae VCS siBisieTcst HeoOX0-
JIMOCTbIO, TIOTOMY YTO TOJIBKO TAKMM 00Pa3OM KOJL CMOJKET OCTAaThCsI COTIACOBAHHBIM.
Camblii ysKacHBII KOIIMap B KOMaHIHOI paspaboTke — 9TO KOr/a JBa YeHa KOMaH/Ibl
peasn3yIoT pa3IuIHbIEe BOSMOKHOCTU U MIPU 3TOM BHOCST M3MEHEHUS B OJIUHAKOBBIE
aitner. Eciu y 5ux Het VCS, TO 0IMH TIepeNUCHIBAET U3MEHEHUS], BHECEHHBIE IPYTUM,
U TIpOrpaMMa CTaHOBUTCS Hepaboueii 1o B Hell He XBaTaeT PaclIMPEHUH, HATHCAHHBIX
JIPYTUMHU 4JIEHAMY KOMaH/IbI.

Ho mockosibKy BbI UnTAETE 3TY KHUTY, BPSI/I JIM BbI 4IEH KOMaH/IbI paspaboTarnkos. Ecim
He XOTHUTE UCIOJb30BATh CUCTEMY KOHTPOJISI BEPCUH, BEPOSITHO, BBI TIPOCTO HEPSIILIIUBHI,
[09TOMY XOTsI ObI IPUOEPUTECH B BAHHOI 11 MTONPOOYHTE HAUTH HHCTPYMEHT HOJTYYIIIE.

[TpeumyiecTsa VCS HACTONBKO BENTUKH, UTO KoMmaHust Apple maxke Bcrpona
B onepannounyio cuctemy Mac OS! mporpammy Versions CreruasbHO st KOHTPOJIS
Bepcuii. Korza Bel m3mensiete (haiiirbl, omepamoHHast cucteMa B (DOHOBOM peXUMe
CO3/IaeT apXUBUPOBAaHHbIE Bepcur. Eciii BbI X0THTE 3apUKCUPOBATH ONPEIeTeHHBIN
MOMEHT COCTOSTHUS, MOJKHO YKa3aTh BEPCUIO BpyuHYI0. OlepalinonHast cCucTeMa Io-
3BOJISIET IepeOUPaTh BEPCUN ISl BO3BPATa K IPEAbIAYIe. Versions MOKHO MCITOJb-
30BaTh 1151 paspaborku I1O, HO TOJBKO TPU YCJIOBUU, YTO PEATU3AINS BO3MOKHOCTH
TpebyeT U3MEHEHUS JIUITb HEKOTOPHIX (paityioB. st MOJHOIEHHO CHCTEMBI KOHTPO-
JIS BePCUH 9TO He TpobiieMa, Bbl GUKCUPYeTe B3aMMO3aBUCUMbIE H3MEHEHHUST BO BCEX
(aiinax, Versions e, Ha060poT, paboTaet Ha yPOBHE OTAEIbHbBIX (DailJIoB, U €CJIU BaM
He TIOBE3JI0, Y Bac He OKAKETCS OJTHOM BEPCUM OJHOTO OINpeziesieHHOTOo (aiiya. [Toab-
soBaTean Mac-OS MoryT npuMeHsTh Versions jijis MporpaMMUPOBaHU HeOOIBITIX
MTPOEKTOB, UCXOJAHWKH KOTOPBIX COCTOSIT U3 MAJIOTO KOJIMYecTBa (haiiioB.

Ho camas nioxas anbpTepHaTUBA — 3TO CO37IaHNE pe3epBHBIX Komuil. Baenramit
IICK ¥ TIPOrpaMMa PE3EPBHOTO KOTIMPOBAHKS 0T BOBMOKHOCTD B JIDO0E BPEMSI BEP-
HYTbCS K GoJiee paHHEH BePCUHU Koja. PesepBHBIE KOUKU — 3TO TO, YTO BBl B JIIOOOM
ciydae JieylaeTe, ¥ XOTsI OHM He MOTYT 3aMEHUTh Bce Bo3MoxkHOCcTH VCS, oHM naior
YBEPEHHOCTb B TOM, UTO KOJI HE TIPOIA/IET, €CJIU ¥ Bac YKPaayT HOyTOYK. Ecau ogHa) bl
BaM TTOHAZOOUTCS Pa3BEPHYTh PE3EPBHYIO KOIMUIO, BbI BEPHETECH K TOMY COCTOSIHUIO,
KOTJIa 3Ta KOS CO3/aBaiach, HO OHO MOKET ObITh COBEPIIEHHO OTJIUYHBIM OT TOTO,
KOTOPOE BBl XOTeJI ObI BOCCTAHOBUTh. KpoMe TOro, HeT HUKaKUX KOMMEHTapUEB, OT-
HOCSITIUXCS K TOUKe hrKcaruu (KOMMHUT-KOMMEHTaPHEB ), T0TOMY BbI HE 3HAETE, K Ka-
KOI Bepcuy BepHeTech. PezepBHOE KOMMPOBAaHUE TIOXOIUT TOJIBKO JIJIsI TIPOTPAMMUCTA,
paboTaoIEro B OAWHOYKY, TaK KaK OHO He TT03BOJISIET CHHXPOHU3UPOBATh MCXOAHBII
KOJI, CO3JIaHHBbII ABYMsI paspaboTunkamu. Elile oMH HEIOCTATOK PE3EPBHBIX KOIMUI
B TOM, UTO JIJIsI pEaTM3aIUU BOSMOKHOCTH 3a9aCTY0 TPEOYIOTCST M3MEHEHHSI HEKOTOPBIX

" C2011 roga Mac OS X Lion.
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aitnos. Eciiu pesepBHas komus c/iesilaHa B TO BPEMsI, KOT/IA BbI PEAIN30BATIH TOJBKO
MEPBYIO YaCTh U3MEHEHUI, TIOCTapaiiTech Pa3BepHYTh Ty BEPCHIO KO/, KOTOPAst COOT-
BETCTBYeT Hepaboyveil mporpamme.

Ecsit BaM /10 CUX MO He yIaJ0Ch MPUYYUTH ceOst PEryJIsipHO — B IAHHOM CJiydae
He IMeETCs B BU/Y €KETO/THO — JIeJIaTh KaKue-JTu00 pe3epBHBIE KOITUH, TO HE TEIIbTe
cebst WILTIO3USIMU, YTO 9TO BAPYT MOJIYYUTCS B GYAYINEM JIHUIITH O TOH TPUYNHE, YTO
BBl HAMEPEBAETECh OMHAXKBI BCe-TAKW HAYATh JKUTh IIPABUIbHO. Jlydle monckathp
Kakoe-HUOY/Ib TEXHUYECKOE PellieHre, KOTOPoe MOMOXKET PEIUTh TPoOIeMy ¢ MOTH-
Barueil. Mexy TeM CylIecTBYIOT TaK/e TPOBAlephl MIATHBIX aBTOMATH3UPOBAHHBIX
00/1auHBIX PelIeHuil [/ pe3epBHOro KomupoBatus, kak Dropbox, iCloud u Backblaze,
KOTOpbIe 63 BCIKUX PasMBINIICHUN U TIPUHYKACHUN Yepe3 orpe/eeHHOe BPeMs
COXPAaHST Ba)KHENIIIVE TAaHHBIE C CEPBEPA HA IPYTOM KOHIIE CBETA, a M0 JKEJTAHUIO JJasKe
3amudpyior.

Esu BBI cymraere 06JaK0 HEOCTATOUHO TIPUBATHBIM, TO MOKETE C TOMOIIBIO 3a-
HaHus cron (CM. TJIaBy 22) Kak MUHMMYM pas B JIeHb cOOMPaTh BaXKHEHIIe KaTaJoru
c cepepa B ZIP-apxussl. [Ipodeccronasmbl yTBEp:K/IAI0T, YTO TPU Pe3EPBHBIE KOTTUH —
IIBe JIOKAJbHBIE U OIHA BHE JIOMa — JAIOT [IAHC B CIy4yae YPe3BBIYAITHON CUTyaluu
COXPaHUTD XOTsI ObI OIHY PabOUyI0 BEPCHIO.

Peliierue ¢ mpuMeHEHNUEM CTON MOKET BBITJISIIETh IPUOIM3UTEIBHO TaK: HHCTPYMEHT
KOMaH/IHOI cTpokH rsync (cranzapTHbiii 1iasa Mac OS X u Linux, MoskeT ObITh IiepeycTa-
HoBJieH Ha Windows) mMo3BoJIsieT BaM PETyJIsipHO, HATPUMED KaxK/IbIil 4ac, KOTMPOBAThH
cozepskaHe pa3pabaThIBAeMBIX KATAJIOTOB ¢ cepBepa. Jlaske eciin uTo-HUOY b CIYIUTCS,
0 KpaifHel Mepe Buepaliiiee COCTOSTHUE MOKeT ObITh BOCCTaHOBJIeHO. 3anuch B Crontab
NOJIKHA GBITA BBITJISAAETH TPUMEPHO TaK:

* % % * * pgync -arze ssh --delete ~/development/ 192.168.1.20:/backups/
development

B yactHocTH, 5TO 03HAYAET: TPOrpaMMa rSync AoJrKHa tepeaatsb no SSH, To ects 1o
3amndpoOBAHHOMY COEJIUMHEHIIO, COEPKIMOe TIAKU development 13 Balllero AOMaiii-
Hero Kartajora Ha komibiorep ¢ [P-agpecom 192.168.1.20 u ram coxpanuTh 3Ty uHhOP-
MallMio B Katasiore /backups/development. Eciiu Bbl iokainbHo (y cebst) yaassiere daili,
TO U Ha cepBepe Pe3ePBHOTO KOTIMPOBAHUsI OH GY/IET yAAJeH.

Pa6ota B VCS

Pa6ora B VCS BHe 3aBUCHMOCTH OT CUCTEMbI BBIIIOJHIETCSA CXOAHBIM 00PasoM: B X0/1e
paboThl HaJl IIPOEKTOM IIEPBOE, UTO HEOOXOAMMO CIeJIaTh, — U3BJAEYb aKTyaJbHOE CO-
crosiiue nipoekta us VCS (Check-out). 3ro cienyer genarh exeiHEBHO WK TIOCHTE
KaKJIOr0 COXPaHeHUs, YTOObI Kak MOKHO paHbliie 00HAPYKUTh BO3MOKHbBIE KOH(DIUKTHI
U yCTpaHUTh UX. TOJNBKO MOC/Ie YCIEINHOTO U3BIeUeH s MOKHO paboTaTh ¢ TeM JKe CO-
CTOSTHUEM, UTO U BCE OCTaJIbHBIE.

Kasknprii coxpansieT cBoM M3BMEHEHUST JJOKaIbHO, 1 x0T VCS 3aMevaeT 3Th nuameHe-
HUsl, OHA HUKAK He pearnupyer.

Korza 1ocTurayTo cTabuiIbHOE COCTOSTHIE, M3MEHEHUS 3arPy KaloTCsl B PEIIO3UTOPUIA
VCS (Commit wiu Check-in). Penosutopuii VCS — 5T0 MeCTO XpaHeHUs BCeX BEPCUIT
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Bcex (hailIoB BCEX MPOEKTOB, KOTOPbIE OOCTYKMBAIOTCSA CUCTEMOM KOHTPOJIS BEPCUI.
BeimosiHsist coxpaHeHue, HACTOSITEbHO PEKOMEH/IYETCs IaTh KPAaTKOe OMUCAHUE TOTO,
9T OBLIO C/IENTAH0. ITO KOMMUT-KOMMEHTAPHIL.

Ecymm 6b111 cospansl HoBble daiiibl, onu godasisaioresa B VCS (Add). ITocae kaxmo-
ro 106aBJIeHYsI HEOHXOANMO BBITIOJHUTH COXPAHEHHE, YUTOOBI 3aTPy3UTh (hailJibl B pero-
3uTOpUil. 31eCh HOBUYKOB TIOJICTEPETAIOT [IBE JIOBYIIKH: JHO0 pazpaboTynk 3a6bIBaeT
N06aBUTH HOBBIE (DAlJIbI U €r0 KOJIJIETH WX He TOMyJaioT, 60 moce 106aBaeHus OH
3a6BIBACT BBITIOJHUTH COXPAHEHE, N3-32 4eT0 (hailiibl MIeHTUDUIUPYIOTCS KaK 3arpy3-
KU M KOJIJIETH BCE PABHO MX He IoJrydyaroT. CucreMa KOHTPOJISI BEPCUIT HACTAUBAET HA
noGaBIeHNH, YIIPABISIEMOM BPYYHYIO, 4TOGBI B pPabGOYeM KaTaJIore MOTJIM XPaHUTHCST
(baiisrer, KOTOpPBIE TOJIKHBI OCTATHCS HA JIOKATTBHOM YPOBHE.

B nexoropbix VCS, nanpumep Git, cymiecTByeT Takol OT/IeIbHBIN 1I1ar, KAK KOMaH-
na Push, xorna Bepcust cHavasIa COXpaHseTcsl B JTIOKAIbHBIH pero3uTopuil. C moMoIIbio
KoMaH Ibl Push ona Gyziet 3arpyskena u ony6rkoBaHa. Kak UMEHHO 910 GYHKIIMOHUPY-
er, OyzieT pasbsACHEHO To3iHee B onucanuu Git.

Ecnu xTo-HUGY b OIHOBPEMEHHO C BAMU U3MEHSET OJIMH ¥ TOT e (haiia, Heo6Xo-
JIMMO CJIVSTHUE BAIUX U3MEHEHUH W M3MEHEHWH, BHECEHHBIX IPYTHM Pa3paboTuKOM
(Merge). Ecii BaM 110Be3JI0 U U3MEHEHUs ObLIM CleJIaHbl B pa3HbIX MecTax daiina, To
onu 6yyT o6beuaensl VCS apromarndecku. Ecimi xe HET, BAM TIPUIETCST BMEIIATHCS.
B raxom cyuae VCS nipu perucrpanuu v u3BJIeYeHUH BBIZIAET COOTBETCTBYIOIIEE OTIO-
BellleHUe U 3aTeM HAeHTH(PUIUPYET B TEKCTE MECTA, B KOTOPBIX €CTh HECOBMECTUMBbIE
U3MEHEHUSI:

<<<<<<< .mine
.wrapchart {
.chartwrap {
.r550

B nanHoM ciydae rpousoiies KOHGIUKT MEKITY MAPKEPAMH <K<K T >>>>>>>.
JlokanbHast Bepcust oTMedeHa .mine u yaasena cucremoit VCS u3 Bepcun 550 ¢ momo-
IpI0 =======, B 5TOM ciryuae 06a paspaborunka usmenman nms CSS-kiacca.

O ToMm, Kak pa3peniaTh KOH(IMKTEI, BBI IPOYTETE B CIEAYIOIIEH TJIaBe.

Eciu cymectByeT npobJiemMa, Bbl MOXKETE TPOAHATU3UPOBATH BPEMEHHYIO XapaK-
TEPUCTUKY U3MEHEHUH U ONpeeIUTh, KTO OTBETCTBEHEH 32 3TU U3MEHEeHUs (UCTO-
pust). B ucropuu 6iokamu OyayT repedrcaeHbl Bce Bepcun (B COOTBETCTBUU € HO-
MepPOM BepPCHUU) C KOMMUT-ATON U KOMMUT-KOMMeHTapusMu. B Git aTo BbITASAAUT
MIPUMEPHO TaK:

commit da5b01220ce22e5f7e7dd4db58ebdde95158b753 Author: Johannes Jander
johannes@jandermail.de Date: Tue Apr 1623:55:562013 +0200
English localization

commit c6f481alcdc429875668786a17d2c9b67ff8d7a7 Author: Johannes Jander
johannes@jandermail.de Date: Wed Apr 1021:53:502013 +0200

- flag to mark threads as visited (for the history)

- make images in ThreadView react to clicks

- Adjust target SDK version to 8 again to stop Activities from restarting
when the device orientation changes
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[Tpex e Bcero BBl BupnTe yHUKaIbHbIN uaeHTudukrarop (ID) kaxmaoro kommura,
3areM — aBTOPA U B CJIEAYIONIE CTPOKe — AaTy. 3a IMYCTOH CTPOKOIA CIelyeT COOTBET-
CTBYIOIIUI KOMMUT-KOMMEHTAPUH, a 32 CJEAYIOIIEH yCcToi CTPOKOM uaeT OJI0K Ipeibl-
IYIIETO KOMMMTA.

Jliist Toro 4To6Bl BEPHYTHCS K OMPEETECHHOMY COCTOSTHUIO, UCTIOIb3YETCS OTMEHA
(Revert). JlokanbHoe cocTosgHue OyneT oTkaoHeHo, u u3 VCS Oyzer uspiaedyena 6osee
pamHsist Bepeust. Kak mpaBuiio, oHa HOBEHIIAst, HO BO3MOKEH BapuaHT u GoJiee paHHedt
BEpCUU.

Pa3pelwueHne KOH(PIMKTOB

Korza gBoe paboTaoimux Haj IPOEKTOM BHOCST U3MEHEHUS B OJJHU U Te JKe (hallbl,
a3aTeM MBITAIOTCS UX 3aUKCUPOBATE, B CUCTEME KOHTPOJIST BEPCUIT BO3HUKAIOT KOH-
¢aukTel. VCS ykasbiBaeT, 4TO U3MeHeHUs ObLIU BHECEHBI OJHOBPEMEHHO B OJUH
1 TOT ke (paii. B aydiinem cirydae nu3MeHEHUST BCTPEYAIOTCS B PA3HBIX MECTAX TEKCTA,
TOT/[a CHCTEMa KOHTPOJIST BEPCHIT MOXKET CJIUTh u3MeHeHust. Ho B 6OJIBIIUHCTBE CITy-
YaeB 9TO M3MEHEHUS B OJHOM ¥ TOH JKe CTPOKe KOjia, KOTOPble HEOGXOAMMO YCTpa-
HATb BPYYHYIO.

Eciin nameHenust BCTPEYAIOTCsI B OMHOM 1 TOM JKe CTPOKE, TO TPOUCXOIHT CJIELYIOIIEE:
TOMY, KTO ITEPBLIM TOMBITAICS 3aDUKCUPOBATD U3MEHEHUST, TOBE3JIO, U €70 U3MEHEHST
GyIyT TIPUHSITHI, & BTOPOH YBUANT HEMPUSATHOE M3BeTeme 06 oniOke. B kauecTse mpu-
Mepa TipuBegeM (aiis ticker.css, kKoTopbiit o6cayxkuBaeTcss SVN u B KOTOPOM MMst
CSS-kJacca 6bLIO U3MEHEHO OJTHOBPEMEHHO IBYMST Pa3pabOTUMKAMU:

>svn ci -m "css classname changed"

OTnpasnsaw am/assets/css/ticker.css

Nepemewatw AaHHble.svn: E160028: Mepepaya He yaanack (MoapobHOCTU cnefywT):
svn: E160028: File '/Althorp-Menzies/am/assets/css/ticker.css' is out of
date

[la yx, E160028 He BHyIIAET ONTHMHU3Ma — 4TO 3TO MOXkeT ObITh? BoT emme oHo
0OHOBJICHUE!

>svn up
C am/assets/css/ticker.css
KoHonukT B daitne "am/assets/css/ticker.css" obHapyxeH.
Beibop: (p) oTnoxuTb peweHue, (df)oTobpasuTb M3MeHeHHUs,
(e) pemakTupoBaTb ¢ann, (m) cnuavue,
(mc) cBos CTOpoHa KOHAUKTA,
(tc) yyxaa cTopoHa KOHOAMKTA, (S) O0TO6pa3nTb BCe MapameTpbl:

C — 9TO HeZOOPBIN 3HAK, CBUETEIBCTBYIONIMNA O TOM, YTO BOSHUK KOHMJIUKT, KOTO-
PbIii 10JKeH OBITh PEllieH MpH yuacTuu paspadoTurka. C OMOIIbI0 KOMAH/IbI p BB MO-
JKeTe B 3TOM MECTe ellle HeHa/I0JITO OTJIOXNTD PellieHne, HO BCe PAaBHO IIPHU/IETCS pearu-
POBATH U PEIIATh — ITO KACAETCS HE TOJIBKO CBSI3€it, HO ¥ pabOTBHI ¢ CHCTEMOI KOHTPOJISI
Bepcuii. Ecyii BBI yBepeHBI B TPaBUIBHOCTU CBOMX U3MEHEHU, TO MOXKETE TTePeIaTh UX
KOJIJIETaM € TTOMOII[bI0 KOMaHIbI mc. ECJIv JKe BbI TIPEIIOUNTAETE IPUHSATH PAadOTy KOJI-
JIET, 3TO MOYKHO C/IeJIaTh C TOMOIIBI0 KOMaH/IHI tc.
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Kak IIpaBuN.JIO, HeO6XOlII/IMO B3IVIAHYTb Ha KOH(b]II/IKT, 4TOOBI OII€HUTD, YTO IIO3BOJINT
CJINTh U3MeHeHus1. B Takom CJIy4ae Bbl BI)I6I/Ip8.eTe KOMaHZy m 1 T[ToJIyda€eTe IIpeJacTaBJie-
HHE, B KOTOPOM ITPOTUBOITOCTABJIAIOTCSA CBOU U Y KHWE€ U3MECHEHUA:

(1) uyxas Bepcua (6 cTpoka) |(2) cBosa Bepcua (6 cTpoka)

Boibop: (1) npumeHseT 4yxyw Bepcui, (2) NpuUMeHAeT CBOKW Bepcun,
(12) npuMeHAeT cHayafa Yyxyl Bepcui, 3aTeM CBOW,
(21) npuMeHAeT cHayafa CBOW BepcuW, 3aTeM YyXyw,
(el) pepakTupyeT 4yxyl Bepcuw U MpUMeHAeT pe3ynbTarT,
(e2) pepakTupyeT CBOW BeEpCUi0 M MpUMEHAET pe3ynbTaT,
(eb) pepakTupyeT obe BepcuM W MpUMEHSET pes3ynbTaT,
(p) oTknagbiBaeT peweHue KOHOGIMKTA AN 3TOro oTpeska
U yCcTaHaBnMBaeT KOQIMKTYHWME MapKepbl,
(a) npepbiBaeT cnusHue daitna M BO3BpaWaeTCA K TaBHOMY MEHH:

B manHOM MOJOKEHUH, BEPOSTHO, OYAET 1e71ecO00Pa3HO € MOMOIIHI0 KOMAHIb el
Pa3BEPHYTH UY/KYyIO BEPCUIO, BBECTU CO6CTB6HHI)I€ N3MEHEHUA BDYYHYTIO 1 3aTEM COXPa-
HUTh. SVN cpasy oKUBJSETCS:

CoeanHeHne 3akoH4YeHo "am/assets/css/ticker.css”.

Boibop: (p) pewnTb nosaHee, (df) nokasaTb W3MeHeHwUs,
(e) pemakTupoBaTb ¢ain, (m) cnudAHue,
(r) oTMeTuUTb Kak peweHHoe, (mMC) CBOS CTOpPOHA KOHAUKTA,
(tc) 4yxaa cTopoHa KOHOAMKTa, (S) MOKasaTb BCe NapameTpbl:

B nariem npumepe TOJIBKO OIH KOH(MJIUKT, TOITOMY COe/[UHEHNE 3aKOHYEHO, U BbI
C ITOMOII[BI0 KOMaHAbI r MOIJIX Obl yBetoMuTh SVN, 4TO BHIIIOJIHUIIN CBOIO paboTy.

Kakyro cMcteMy KOHTpPO/ifi BEepCuM Bbi6paTb?

B macrosiiee BpeMsi CyIeCTBYeT OrPOMHOE KOJTMUECTBO PA3JTUUHBIX CUCTEM KOHTPOJIS
Bepcuil. Pasbpoc BapraHTOB BEJIKK, OT IIOJIOOUBIINXCS, HO YCTAPEBAMOIIUX CHCTEM BPO-
ne CVN no otHocuTebHO HOBOM Git. TakXke CyIiecTBYIOT IJIaTHbIE TTPOTIPUETapHbIe
cucremsl, k mpumepy, ClearCase ot komnanuu IBM, Visual SourceSafe, paspaboranHast
KkoMmaHueii Microsoft, U ciCTEMBbI ¢ OTKPBITBIM UCXOAHBIM KOJIOM.

Ecom BBI He cBsi3aHBI coTIanieHreM ¢ (pUPMOIT 110 TIOBO/y KaKOW-TO OIMpelesIeHHOMN
CHCTEMbBI KOHTPOJIsI BEPCHIA, BBIOUPAiTe MEXKILY ABYMsI HarOoJIee Oy ISIPHBIMU CETOIHS
Subversion/SVN (cBo6oaHas LEeHTpaIU30BaHHasA cCUcTeMa KOHTpoJs Bepeuit) u Git,
U JIasKe eCJIU BBl CTOJKHETECh C KaKMMU-IH60 pobseMamu, B THTepHeTe Haiinere 60Jib-
I10€ KOJMYECTBO I0JIE3HBIX CChLIOK. Eciin BbI paboTaeTe MHAMBUAYAIbHO, IIaTHBIE
BapUAHTBI OJJHO3HAYHO IMPOUTPHIBAIOT — Jake I T-KoMIaHuu MoJb3yI0TCSI UMU CKOPee
10 TIPUBBIYKE.

JlJist HAUMHAOIMX IIPOrPAaMMKCTOB pasHulia Mexkay Git u Subversion 1oBoJIBHO He-
3HaunTeJNbHas. Subversion — crcTeMa KOHTPOJIS BEPCUH, TOSIBUBIIASICS B HAYAJIE IBYX-
TBICSTYHBIX TOJIOB U BITOCJIEICTBUY TIOJIYYMBINAS ITUPOKOE pacripocTpanenue. Git mosiBu-
sack B 2005 roay u 6maromaps cBoeii cirysx6e Beb-xoctuHra github.com oueHb OBICTPO
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crajsa nonyJsipHoi. K MOMeHTy BbIXO/la opurnHasia 3toit KHuru Git y>ke B OCHOBHOM
samenma Subversion kak B cpefie mpodecCHoHaTbHBIX Pa3pabOTUNKOB, TaK U B KPyTax
aHTy3uacToB. Ha HEKOTOPBIX caiiTax BB MOXKETE YBUIETb XaPAKTEPHYIO JIEHTOUKY C HAJI-
muceto Fork me on github. 9To mokasaresns TOro, 4to aBTOP yNPaBJISIET COAEPKUMBIM
¢ noMo1pio Git.

O6e cucTeMbl KOHTPOJISE BEPCUH JI0BOJIBHO XOPOIIIO YCOBEPIIEHCTBOBAHBI, U MIPU
BBIGOPE OJTHOM M3 HUX BHUMAHHUE CO CTOPOHBI pa3paboTunkos 1O He 10KHO UMETh
PEIIaoIIero 3HAYeHUsT — BO3MOKHO, BAM ITOMOJKET CPABHEHIE UX IIPEUMYIIECTB U He-
JIOCTATKOB.

Subversion

CyiectByet reHTpaibHbiil Subversion-cepBep, KOTOPBIM BB MOJKETE YIIPABJISITH Ca-
MOCTOSITETHHO. B KauecTBe ajbTepPHATUBBI MOXKETE 3aKa3bIBATh TOTOBBIE XOCTUHT-
mwiaubl Subversion, KOTOPbIE SBJSIOTCS OECILTATHBIMY JIJISI TIPOEKTOB € OTKPBITHIM
kozom. Ho eciiu He XOTUTE OTKPBIBATH KO/, IPUIETCS 3aILJIATHTD.

Kaxpiit KOMMUT 3arpysKaeTcst HApsIMy1o B periosutopuii Subversion-cepsepa u 110-
CTYTIEH BCEM yYACTHUKAM ITPOEKTA.

Ka it ipoexT B Subversion uMeer 0CHOBHYIO JIMHUIO pa3pabOTKM — TaK HA3bIBa-
embiii crBoul (trunk) u Bersu (branches), koropblie B onpeseieHHbIA MOMEHT OTXO/SAT OT
OCHOBHOH JiuHKU pazpaboTiu. BeTBu HEOOXOAUMBI /ISt TOTO, YTOOBI OITPOGOBATH HOBBIE
uzen. Eciiu uien OKaxKyTCst yCIIENTHBIMU, OHU PEMHTETPUPYIOTCS B CTBOJI, ECJIH HEY/1A4-
HBIMM — OCTAHYTCSI HA TOM JK€ MECTE, & TPOrPAMMHUCT IIPOAOJLKUT PabOTy Hajl OCHOBHOM
JIMHUEH Pa3paboOTKH.

Git
CytecTByeT 1eHTpasbHBIN Git-cepBep, ynpaBjieHrue KOTOPBIM BBl MOYKETE OCYIIe-
CTBJISITh CAMOCTOSITEIbHO. Kak BapuaHT, MOKETe TTO3BOJIUTH ceOe YITPABJISITh TIPOEKTaMU
C TIOMOTI[BIO IIJTAHOB, pabOTAOINX HA XOCTUHTE, KaK B CJydae ¢ Subversion-xocTHHIOM,
IJTaHBI JIJIST TPOEKTOB ¢ OTKPBITHIM Ko/oM GeciutaTHbie. OcoberHocTh Git 3akmouaercst
B TOM, UTO, KPOMeE IIEHTPAILHOTO PENo3uTOpHs, Ha Git-cepBepe CyIecTBYIOT JIOKAJIbHbIE
PETO3UTOPUH Ha KOMITBIOTEPE KAXKIOTO YIeHa KOMAH/bl. M1 KOMMUTBI 3aTpyKaroTCs He
Ha [IEHTPAJIbHBIN cepBep, a B JIOKAJIbHbIE PENO3UTOPUU. BriocieacTBun Bce KOMMUTI
€ TIOMOIIBI0 KOMaH/IbI Push OyayT 3arpysKeHbl Ha IIEHTPAJIbHBIN CEPBEP.
ITpenMyIIecTBO TAaKOTO ABYXYPOBHEBOTO Pa3MEICHHUST B TOM, UYTO HEKOTOPbIE pabo-
YIie oTepaIiy B 3aBUCMOCTH OT 0OCTOSITEILCTB MOTYT OBITh 3a(DUKCUPOBAHBI OTIE/Th-
Ho. Korza Bce ToTOBO, BB ocTasiisiete (Push) Ha cepBep Bce M3MeHeHuUsT. DTO OJIaronpu-
SITCTBYET HEGOJIBIITIM KOMMUTAM, TAK KaK ¢ HIMHU TOPas/Io Jierde BO3BPAIIAThCsT HA3A/,
B orsmunie o1 SVN KOMMUTBI 3arpysKatoTCst B OOIIUI PENO3UTOPUI HE HATIPSIMYIO, UTO
HCKJTIOYAET BO3MOKHOCTD TIOTIAIaHIs TY/a CyYaiiHbIX OMIMOOK YJICHOB Ballleil KOMaH-
no1. C momortpio Git BeI MOkeTe (PUKCUPOBATH laXke MaJeilie N3MEHEHUS U B CIydae
BO3HUKHOBEHUS TPOOJIEMBI BEPHYTHCSI Ha3a/l, & IOCJIE YCIEITHON OTIaIKK [TPEIOCTABUTh
Pe3yJIbTaThl CBOEH PabOTHI B paCOpsiKEHKE IPYTUX paspaboTurkos. Ho B TO jke Bpems,
noJb3ysich Git, Bl MoskeTe 3a0bITh COBEPIITUTH HE TOJBKO KOMMHUT, HO | Push, Toraa



300 Yactb IV. Belbop cpeacts

c/leJTaHHble BAMU U3MEHEHUS TaK U OCTAHYTCS HA JIOKATbHOM JIFCKE, & B XyIIIIEM CIIyYae,
€CJIM TIPOJIbeTe Yail Ha HOYTOYK, GYyT yTpadeHsbl.

ITo cBoeii opranusaiuu Git ropasmo 6osee rubkas cucrema. B Heil HeT 06s13aTeIbHOM
OCHOBHO# JUHUN Pa3pabOTKK MPOEKTA, a MHOTOYKMCIEHHbIE BETBU MOIEPKIBAIOTCS
CUCTEMOI U SIBJISIOTCS YacThio Git-KyabTyphl. Bo3MOXKHO Tak:ke 0ZIHOBPEMEHHOE CYTIle-
CTBOBaHIE PABHOIIPABHBIX PEIIO3UTOPUEB. Kask1b1it TOKaIBHBIH perno3uTopuii (Kak mpa-
BUJIO, Y KyKIOTO pa3paboTyrKa), B CBOIO 0Y€Pe/Ib, MOJKET MMETh BETBH, B KOTOPHIX Pa3-
paboTuuk MoXxeT ompoboBaTh CBOU uaeH. J[Jist TOro 4To6bl pazpaboTUNK HE TPATUI
OTPOMHOE KOJIMYECTBO BPEMEHU Ha CIUsTHUE 9TUX BeTBel, Git ipe/iaraeT ouenb adex-
TUBHBIN HHCTPYMEHT rebase, ¢ TIOMOIIBI0 KOTOPOTO JIOKAIBHAS BETBb MOJKET OBITh CHH-
XPOHUM3UPOBAHA C OCHOBHOI BETBBIO, €C/IU Pa3paboTKa B Hell yike YIIIa J0CTaTOYHO
naneko Biepes. MoxHO nob3oBaThes Git 1o ToMy e IPUHIKILY, 4To U Subversion, —
HapaBHE C JIOKAIbHBIMU BECTH IIeHTPAJBHBIN PETO3UTOPHIL.

Ho Takast rubxocTh nmeet cBoto 1eHy. Git IpOoU3BOIUT BIIEYATICHHE HECTOKHOM
CHICTEMBI, HO, KOT/Ia BO3HUKAIOT MTPOOIEMbI KOH(MIIMKTA, MOXKET OKa3aThCsl TOBOJIHHO
CJIOKHO TH TTPOOIEMBI YCTPAHUTD, @ 3aTEM 3arPY3UTh B TEKYIIUI PEMO3UTOPHIL.

NMonesHble naen npu pabore
C CUCTEMOMN KOHTPONS BepCcUuM

OcCHOBHOE TIPABHUIIO TJIACUT: 32 KayKIbIM KoMMHUTOM caieyet obnosenue (Update), 6ia-
rofiaps aTOMy U3MEHEHUs, 3aPErUCTPUPOBAHHBIE IPYTUM Pa3pabGoTUNKOM, SABJISIOTCS
OYEBH/IHBIMU. ITO TOT CJIYYaii, KOT/[a UBMEHEHHUS CHAYAJIA TIPUHSATHI B COOCTBEHHBIIH KOJT
U OTJIKEHBI, a 3aTeM 3apUKCHPOBAHbL, 1 Bce paboTaet. /17151 TOTo 4TOOBI TIPOBEPUTD, BCE
Jit paboTaeT, JIydIiie BCETO BOCTIOIb30BAThCSA AaBTOMATH3MPOBAHHBIM MOJIYIBHBIM TECTH-
poBanueM (Unit-Tests), B r1aBe 16 onmcano, Kak 3TO CIAEYET €TaTh.

HexkoTopbie crucTeMBbl KOHTPOJISE BEPCHIT TPEOYIOT KOMMUT-KOMMEHTAPHER, IPYTHE
MO3BOJISIOT 060HTHCH G€3 HUX, HO TeM He MEHee KayKIbIil KOMMUT JI0JKEH CHAOKATHCST
TaKUM KOMMEHTapueM, JIaxke eciu B HeM 3anucano: «/lobasmen daiin personen.html,
KOTOPBIN MbI 320BLTH BKJITIOYNTH B TOCTEAHUN KOMMUT> .

Kax npasuiio, usmenenus pukcupyrores ve 6ecropsinouro. Hanbosee moaxopsimee
BpEMsI /1T KOMMHUTA — TO, KOT/Ia Peaii30BaHa BO3MOKHOCTD WJIM YCTPaHeHa OmMOKa,
He paHbIie (M3MeHeHUs Yy T HEOJTHBIMHI ), HO U He Mo3e (BO3MOJKHBI /IBA M3MEHEHMUST
B ofiHOM KoMMuTe). Tak kak B Git u IpyTux cucTeMax KOHTPOJISI BEPCHIT €CTh JIOKATbHBII
PErno3nuTOpuil, MHOTHE aBTOPBI COBETYIOT YAIlle BHITIOJTHATH KOMMUTHI, TAK KaK HOBBIE
VCS pabotaioT 0BOJBHO OBICTPO ¥ OJIMH KOMMHUT MPAKTUYECKU He TIPEPHIBAET TTOTOK
MbICIIE pazpaboTyrka. A eciiu K KasKI0My KOMMUTY Gy/eT HAlMCaH KOMMEHTapyii —
YTO MBI HACTOSTEIHHO PEKOMEH/IYeM JIeJIaTh, — TO HE IMEET CMBICTIA TPOBOUTH (PUKCa-
MO CJUIITKOM YaCTO, YUTOOBI He OTBJIEKATHCS HA COCTABJIEHUE BHATHOTO KOMMEHTAPUS,
KOT/Ia BBl Pa3MBIIILIsIeTe HAJ KOIOM.

[Tepes KOMMHUTOM KOJIa TPOCMOTPHUTE €I1le Pa3 BCe 3aKOMMEHTHPOBAHHbIE GJIOKK
koza u yaanute ux. [locse aToro nmpoBepbTe, IBISAIOTCS U KOMMEHTAPUHU K KOIY 110
CHIX TIOP aKTyaJbHBIMU. B ciiyuae comuenus momoxer yrusnuta diff, kotopas ere pas
060061ITHT Bee clIeTaHHble BAMU M3MEHEHUS — HArJISAHBIE (KOT/Ia BOBMOYKHO TIPOYUTATH
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1aTy) ¥ HeoueBUHbIE (KOTZIa HEBO3MOXKHO MPoYnTaTh 1matd). B rimase 20 onucanbl
diff-momo6HbBIe MHCTPYMEHTBHI € TPaUIECKUM TT0IH30BATETBCKUM HHTEPPEHCOM, KOM-
HeHCUpYIoTye GOMBITUHCTBO Hey100cTB, cBst3anubix ¢ diff. Eciu BbI He 6ouTech cBsi-
3BIBAThCSI C KOMAHIHON CTPOKOMH, TO MOKeTe TTO3BOJIUTE cebe otobpaskars BoiBox diff
psIMO Yepe3 Hee.

3apeructpupyiiTe Bce aHHBIE, KOTOPBIE IPUHALJIEKAT IPoeKTy. Ecu cnycTs He-
KOTOPOE BPeMsI PEIIUTE MPOOJIKUTH PAOOTY HAJl TIPOEKTOM, KPOME HCXOHOTO KOJIA, BaM
NoHAO6ATCS U pyTHe haiiibl. UTo 1e1aTh, eCTn MMEIOTIUECST Y BaC JAHHbIE UCTTBITAH I
(pesyJbTaThl OTJIAAKK) HACTOJIBKO OOJIbllKe, 4TO npeBbimaoT 1 T6aiiT? 3aperucrpu-
pyliiTe ux BMecTe ¢ kogoM! Bbl mob3yerech 6a3oil JaHHBIX ? DKCHOPTUPYITE cxeMy Gasbl
JAHHBIX U ee COAEPKUMOE KakK sA3bIK onucanus ganubix (DDL) mau Dropskript u 3a-
perucrpupyiite ee. Torza B ciydae, eciu cepep 6a3bl JaHHBIX Gy/IeT U3MeHeH nin 6a3a
JAHHBIX BBIIIET U3 CTPOSI, C IOMOII[BIO CKPHIITA BBI 32 APy MUHYT CMOKETE BOCCTAHO-
BUTH CXEMY.

DROPSKRIPT
Dropskript — 370 TekcToBbI harn ¢ SQL-onepaTopaMu, C NMOMOLLBIO KOTOPbIX cxeMa 6a3bl
[aHHBIX MOXET 6bITb BOCCTAHOBJ/IEHA CO BCeMM Tabnuuamu u npu HeobXoanMOCTH C coaep-
XKaHueM.

HeyanauHble naen npm pabore
C CUCTEMOM KOHTPONA BEepCcUmn

Haub6ouiee pactipocrpanennast ommbka npu pabore ¢ VCS — ato pezikiie 0OHOBJIEHUS
paboueii Bepcun. OTaCHOCTD 3aKJIIOYAETCS B TOM, UTO B TEUEHUE JIHST YETIOBEK HE UHTE-
pecyercst, ObLIU Ji BHECEHBI U3MEHEHUST IPYTUME Pa3paboTINKaMu, HO TeM HE MEHEE
(ukcupyer cobcTBeHHbIE pe3yibTaThl. Eciu B utore B (haiiie BO3HUKaeT KOH(MJIIMKT, TO
VCS oTkaxeTcs OT TAKOro KOMMHTA. B TakoM ciiyuae, TIpesk/ie 4eM CHOBA COBEPIIUTD
KOMMUT, HEOOXOIMMO JIOKAJIBHO YCTPAHUTH KOH(MIIUKT.

YacTo mpu COBEPIIEHUH KOMMUTA Pa3pabOTUUK CIIUIIIKOM J10JIT0 KoJtebercst. Ecim
CO BPEMEHH TIOCJIETHETO KOMMUTA MPOIILIO TPH JHs, 2 BMECTE C BAMU HAJ[ KOZOM pabo-
TAeT KTO-TO €IIl€e, TO BEPOSITHOCTH KOH(MJINKTA JOBOJBHO BhICOKA. IIpobiieMa Toxo:ka Ha
OITMCAHHYIO PAHEE, HO B IAHHOM CJIydae pa3paboTUrK MOJIyYaeT IPeayIpeRIeHne 0 KOH-
(uukTe, KO/ 3a0MpaeT BCIo BETBb. TaKsKe B 9TOM CJIydae y BaC CTh TOT, KTO CJUIITKOM
JIOJITO K/IJ1 U HECET 32 3TO OTBETCTBEHHOCTH: EMY MPUIETCS JIOKAJIbHO YCTPAHUTD KOH-
(JtuKT, IpEKIE YEM BBI CMOKETE POJAOJLKUTE PadOTy.

Eme ogun u3BecTHBIN pelenT HEMPUATHOCTEN — KOMMUTHI «B TTOCTIETHIOI0 MU-
HYTY», KOT/Ia 10 HACTYIJIEHUSI KPAaHETo CPOKa X04YeTCs YCIeTh COXPAHUTD ellle OJHY
BO3MOJKHOCTb. VI ecJi B 3TOT KOJ[ 3aKpaJsiach OMKOKa, pa3apakeHie BIOJHE Clipa-
Be/JINBO, TIOTOMY YTO OHA MONAZAeT KO BCEM KOJIJIETaM, a BO3MOKHO, M B TOTOBBIH
MPOYKT.

Cy1iecTBYIOT JaHHbBIE, KOTOPBIE HE 00CTYKUBAIOTCSI CHCTEMOU KOHTPOJISI BEPCHIA.
Daiinbl HACTPOEK, B 0COGEHHOCTHU T€, KOTOPBIE COAEPIKAT My Th, UMSI TTOJIb30BATEIS
U apoJib, JIOJIKHBI OCTABATHCS HA JIOKAJILHOM KOMITbIOTEPE, 0COOEHHO €CJIH BBl BCE
MIpOTPaMMUPYeTe CaMOCTOsATeIbHO. Eciu ke crucTeMa KOHTPOJISE BEPCUiA TOCTYIHA
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IUISE PYTHX, BBI JOJKHBL 3a0bITH TIPO TapoJib. [IpobaemMa B TOM, 9TO OJHAK/IBI 3ape-
TUCTPUPOBAHHBIH [1apOJIb COXPAHSIETCS B UCTOPUU CUCTEMBI KOHTPOJIS BEPCUH.

CucremMa KOHTpons Bepcun — anemeHT NO

Cucrema KOHTPOJIS BEPCHUIT MOKET MCIIOIb30BATHCS HE TOJIBKO KaK CPe/ICTBO yIIpaBJie-
HUSI UCXOHBIM KOJIOM, HO M B KauecTBe 6a3bl JaHHBIX, YTO MO3BOJISIET YIIPABJIATH TPO-
IPaMMHBIMU JIAHHBIMH.

[Tpu BHECEHWU KJINEHTOB B KOMaH/IHYIO CTPOKY V CS 1103B0JISIET CO3/1aTh ClIEHAPUIA.
[TpakTuyecku Ha JIOOOM SI3bIKE TPOrPAMMHUPOBAHISI MOSKHO BBI3BATH BHEIIHIOO MPO-
rpaMmMmy. /L7151 3TOrO CyniecTByeT KOMaH/ia, KOTOpasl BBITJISIIUT IPUMEPHO Kak system(),
OHa OIlKCaHa B TJiaBe 22.

Ecyu BbI co31asiu HOBBII haii 20120903 . txt, C TOMOIIbIO KOMaH bl system( ' svn add
20120903.txt "), 3a KOTOPOII cieayeT [pyrasd KoMaHja system( ' svn commit -m """ ), aToT
(aiin mosxker 6bITH 3arpy:keH B Subversion-penosuropuii. JlanHast omnepaiusi MOKeT
OBbITH BBHITIOJIHEHA KAK € JIOKAJBHOTO KOMITBIOTEPA, TaK U ¢ cepBepa. Eciiu, HanmpuMep,
BbI celfuac muiiere NporpamMmmy Jist 06paboTKK AaHHBIX, TO ¢ IOMOIIIBIO JIBYX STUX CTPOK
MOKeTe IIepeMecTUTh CBOM Pe3yJIbTaThl Ha yaJeHHbIN cepBep, OTKYy/a II0CPEICTBOM
system('svnup') OHM OYyT PEryasApHO U3BJIEKATHCSA U BHOCUTHCS Ha BEO-CAAT.

ITO KayKeTcst IOBOJIBHO IPOCTO, HO Ge3 CUCTEMbBI KOHTPOJISE BePCHUil MiH 6a3bl TaHHBIX
MIPUJIETCsI CAaMOCTOSITEJIbHO ITPOrPaMMUPOBATh IPUMEPHO cienylolee.

1. T1O mo/KHO B TedeHre HECKOIBKUX MUHYT B pE;KMMe OHJIAIH MPEJ0CTABUTD JOCTYII
K pesyJibTaTaM 06paboTKK Ha BeO-cepBepe beispiel test.

2. Tlepemaua pe3ynbTaToB Ha BeG-cepBep beispiel.test moskHa ObITH 3ammdpoBaHa.

Bce BbIBeIeHHBIE PE3YIIbTATHI JOJIKHBI OBITh 3aaPXMBUPOBAHBI KAK HA JIOKAJIBHOM
KOMIIBIOTEpE, TAK U Ha cepBepe.

4. O6paboTKa JOJKHA TPOXOAUTH aBTOMAaTUYECKH Y€PE3 PEryJIspHbIE TPOMEKYTKH
BpeMenn. Ilepeada aHHBIX TOJKHA TPOUCXOAUTD Aaxe 0e3 BMEIIaTeIbCTBa pas-
paboTunka.

Jlsist TOro 9ToGhI ¢ CaMOTo Havajla caMOMY BCe 9TO Peasn30BaTh, BaM TOHAA00UTCS
HeMajto BpeMeHu. Subversion (6o so6ast apyrast SVN) obecrieurBaet 3amppoBaH-
HYIO TIepefiady JAaHHbIX TI0 ssh, yno6Ha st paboThI CO CIIEHAPUSAMH, a TaKXKe 3TO Hle-
aTbHBII MHCTPYMEHT, KOTOPBIH MOKHO OTHOCUTETBHO JIETKO BCTPOUTH B COOCTBEHHYIO
nporpamMmMmy.

Kax cepsep 11:1 XpaHeHs JaHHBIX CUCTEMA KOHTPOJIA BEPCUIL, B CpaBHEHHH ¢ 6a3oi
JAaHHbIX, UMECT pH[[ HpeI/IMyH.[eCTB.

O ABTOMaTHMYecKOe apxXuBUpPOBaHUe, Tak Kak VCS, Kak MpaBujo, co3/aeT BEpPCUU
BBOJIMMBIX JIAHHBIX. A 06HOBJIEHNE B 6a3e JAHHBIX BEJET JUIIb K ePenuChIBAHUIO
JIAHHBIX.

O Ecau nmeercsa maGOpMAIst, KOTOPYIO MOSKHO ITPEACTABUTD U KaK TOKYMEHTHI, 1 KaK

OT/ZI€JIbHBIE MHOJKECTBA JaHHbBIX, YEJIOBECK HE MOJKET BOCIIOJIb30BATHCA IMTPpEUMYIIE-
CTBaMM pe]IHHHOHHOfI 6a3bl JaHHDbIX, TaK KaK OHa ITPUMEHAETCA JUIIb KaK MECTO
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XpaHeHUsT IaHHbIX. B Takoii cutyanuu 1ist 06IeTYeHrst SKU3HI MOKHO C PABHBIM
YCIIEXOM MCTI0JIb30BaTh cucteMy daiiyioB uiau VCS.

Ho B T0 ke BpeMs crcTeMa KOHTPOJISI BePCHI Kak cepBep XpaHeHMUsI JaHHbBIX B CPaB-
HeHUU ¢ 6a30ii TaHHBIX MEET CBOU HEOCTATKH.

O B 6a3e JaHHBIX TOUCK 3aMKUCH TPOXOAUT JOBOJBHO ObICTPO 1 rubko, VCS — a0
XpaHeHue peleHns.

Q Ecam neobXoauMo COXpaHUTh JaHHble B HePapXUIeCKOM IIOpsIIKe, 6a3a JaHHBIX OJ1a-
rojaps CBS3sIM M TaOJIMIAM IPeJIaraeT Topasio O0JIbIe BO3MOKHOCTEI.

B GosbIinHCTBE CJydaeB CUCTEMbI KOHTPOJIS BEPCU HE MOTYT 3aMEHUThH Gas3bl
JAHHBIX, HO JIJIST 3JIEMEHTAPHOTO OJI0Ta MJIU CHCTEMBI PEJIAKTUPOBAHUS, KOTOPbIE (hUK-
CUPYIOTCSI TOJIBKO KaK OT/eJIbHbIe CTPAHUI[bI C JATAMU BHECEHUS U3MEHEHUIT U 110-
caenqauM pegakropoM, VCS mMoryT 6biTh BiiosiHe 3(p(heKTUBHBIM MalIMHHBIM HHTEP-
deiicom.



Command

and Conquer:

N3 )XU3HU
KOMaHAHOMW CTPOKM

Ecsm Bam TpeGyercst ceaTh GOJIbIIE MSITH KJIMKOB, HAYYUTECh [T0JIb30BaThCs
KOMaHIHOM CTPOKOIA.

Ilon Andepcon, blog. AdminArsenal.com

KomaHHast cTpoKka — 9TO He BBIMEDIINI AMHO3aBp BPeMeH Hadajia 00paboTKy AaH-
HBIX, a IPOJ[yMaHHbII MHTepdelic /1719 Ype3BbIUaitHO JIeHUBBIX Jifojieil. HeonbiTHOMY
MIPOTPAMMHUCTY C ITEPBOTO B3IJIsI/Ia TPYAHO € 3TUM coracuThest. Ho eciim BHUMAaTe b-
Hee IIPUCMOTPETHCS, TO B KOMaHIHOU CTPOKE MOT'YT OBITh CKPBITHI IIPOCThIE PEIIEHIS
po6yieM, KOTOPbhIE YACTO BCTAIOT IEPell HEPETYIIPHO PabOTaIOIUMU [TPOrPaMMU-
CTaMH.

KomanHast cTpoKa 1 ee cpecTBa GepyT CBOe Hayallo ¢ TeX BPeMeH, KOT/a He IIPH-
XOJIMJIOCH JIaKe IyMaTh O TpahuIecKuX MoJIb30BaTEIbCKUX NHTEP(Deiicax, a moab30Ba-
TeJIU JOJIKHBI ObLIN GbITh 9KCIIEPTAMU BO BCEM U IOTOKHU PaboT OBLIH ellle CPaBHUTEIb-
HO MPOCTBHIMHU. F13-32 TOTO YTO KOMIIBIOTEPHI PAabOTAIM MEAJIEHHO U 00beM ITaMsATH ObLI
HeOOJIBIINM, OCHOBHbIE 3a[a41 3JIEKTPOHHOI 06pabOTKU JAaHHBIX B TO BPEMSI CBOAMJIICH
K TIOBTOPSAIONIUMCST (LIMKJINYECKM ) OTYeTaM, pacyeTaM 3apaboTHOM I1aThl, 00paboTKe
Jior-aiiios. Bee 9T0 MOKHO ObLIO OTINYHO PELTATH ¢ HOMOIbIO HEGOJIBIIKX TPOrPaMM,
KOTODBIE 3a4aCTYIO OBLIM CBSI3aHBI APYTUME CIIOCOOAME Yepes3 CLIeHAapUU — TOT aCIleKT
OCTaeTCs BEChbMa 3HAUMMbIM U /IO CETOIHSIIITHETO JIHS.

[Tocsie HEMOMTOTO TIEPUO/IA O3HAKOMJIIEHUST BBl CMOJKETE €XKEJHEBHO TIepeMenaTh
(aiisibl ¥ KOUPOBATh KaTaJoru B 060JI0UKY ropasao ObicTpee, YeM B rpaduyecKuit
MTOJIb30BaTEbCKUH MHTEP(deTic oepaTUBHOI cucTeMbl. KpoMme Toro, Bce IeiCTBUS pe-
TUCTPUPYIOTCS, SIBJISIOTCS BOCIIPOU3BOAUMBIMU (TIOBTOPSIEMBIMK ) U TI0OITOMY JIETKO
aBTOMAaTU3UPYIOTCS.

Pabora ¢ knaccuueckoil KoManaHoi ctpokoit Unix He To/bKO noBblinaet 3¢h@eKTrB-
HOCTb B 0011[eM, HO U cIIocoOCTBYeT yiydlienuto ausaiina I10: MHOTHE TIPOrpaMMbl
SIBJISIIOTCSI XOPOIITUM ITPUMEPOM MOJIYJIBHOTO UCIIOJTHEHWST, OHM OTITUMHU3UPOBAHBI JJIST
COBMECTHOI PabOThI ¢ APYTUMHM IIPOrpaMMaMu. BMeCTO TOro 4ToOBI IBITATHCS KOE-KaK
PEIINTH OOJIBIIOE KOJIMYECTBO IIPOOJIEM, STH IIPOrPAMMBI JEJIAI0T aKIEHT Ha ONITUMAJIb-
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HOM peltieHrH HeGOoJIbINoi mpobiaemsl, 1 6obiine HUYero. Bee octanbHoe mepenaeTcs
JPYyTUM IporpaMMamM. JTO B KAKOH-TO CTENEHU COOTBETCTBYET Pa3/ieJIeHUIO TPyl
MEX/IY PA3TMYHBIMU KJIacCaMU B 061acT 00BEKTHO-OpHUEHTHPOBaHHOTO u3aiiia 110.
K Tomy ke GOJTBIIMHCTBO ATUX CPEACTB OCHOBBIBAIOTCS Ha OUOINOTEKAX, KOTOPBIE MO-
IYT UCI0JIB30BATBCS ATUMHU Ke TporpaMmamu. Eciiv Bbl 3HAKOMbI ¢ 3TUMU [TPOrpaMMa-
MM, BaM GYJIeT TOpas/o CI0KHee BHOBb HEHAPOKOM M306PECTH BEJIOCUTIE W BBI MOJTY-
YyuTEe HAYaJIbHOE MPEACTaBIeHEe 0 paboTocnocobHocTn 6Gubmnoreku. Hampumep, ToT,
KTO pa3obpalicst co cpeicTBoM openssl 1 lorajasncs, kKak MOKHO BHEAPUTD KPUITTOTPA-
$uto B cOBCTBEHHYIO TIPOTPAMMY, MCIIOIB30BAJ JIJIST TOTO UMEHHO OGMOINOTEKY, Ha
KOTOPOI OCHOBBIBAETCS IaHHOE CPEJCTBO.

MNMosbilmeHne 3(pPpeKTUBHOCTU C NOMOLLbIO
aBTOMaTU3aLlum

BBezienne B aKCILUTyaTanuio KoHBelepa B aBTOMOOMIBHON MTPOMBITILIEHHOCTH TTPUBEJIO
K TOMY, YTO HA 3aM€EHY IOBOJIBHO PA3HOCTOPOHHE, HHTEPECHOI, TO3BOJISIONIEl TIOTYYUTh
VIOBJIETBOPEHNE ABTOMOGUIIECTPOUTENBHOMN JIEATETBHOCTH TMPUIILIO GOJIBINOE KOTHYe-
CTBO pabOYMX MECT, Ha KOTOPBIX KasK bl PAOOTHUK TIOCTOSTHHO U3TOTABJIMBAJ JIUIITh OTHY
JleTalb. DTO MEPBBII 9Tl ABTOMATU3AINY — PaszieJIeHNe Ha ATOMbI, MEJTKUE TOCTOSTHHBIE
HaGOPBI WICHTUYHBIX ACHCTBUH, BBITOJIHAEMBIX B CTPOTOH MOCJIEI0BATEILHOCTH, KOTO-
PBIii 06YCIIOBUI BTOPOIA aTall — BBE/ICHUE B 9KCILTYATAIIUIO TIPOTPAMMHUPYEMBIX POGOTOB,/
ABTOOIEPATOPOB, BBIMOIHAIONNX 63 MOTEPU PACCY/IKA CKYYHBIE 3alaHUsI TOPA3/Io Ha-
nexHee, 4eM Jio6oit yenosek. Ha cerofHAIIHMI 1eHb B aBTOMOOUIECTPOEHUH, TPY6O
roOBOpS, AU3aliHEePhI U IIPOrPaMMMCThI 3aMeHeHbI poboTamu. JBe 3agaun (mpodeccun),
KOTOPBIE, KaK MPABUJIO, SBJISIIOTCS JOBOJIBHO PA3HOCTOPOHHUMHE, NHTEPECHBIMU U T10-
3BOJIAIONIIMU TIOTYYUTh YAOBIETBOPEHHE.

KomBeiiep B aBTOMOOUIECTPOCHUM MOKHO CPABHUTH ¢ KOMAH/HOM CTPOKOHN B pas-
pa6orke I1O: oHa He fie1aeT KU3Hb KPaCUBeEE U APUE, HO MO3BOJISIET CIEIATh CIIE/Y oMU
IIar B 9BOJIIOIUY B HATIpaBJIeHNN 3(hheKTUBHOCTH Yepe3 aBToMaTusanmo. Komanmnas
CTPOKa MIEPEHOCHT TI0JIE IesITeIbHOCTH pa3paboTankos [1O ¢ KOHKpeTHOTO Ha aGCTPaKT-
HOE, TO eCTb Ha TO, YTO OHU JIEJIAI0T OXOTHEE BCET0, — Ha MPOrPaMMUpOBaHue!

[ABa nporpaMMucTa, ABa MHEHUS

Korga A Aymaio o TOM, UTO Cienano MeHa HemnnoxyMm NPorpaMMmnCTOM, TO NPeXe BCEro MHe
NpUXoauT Ha YM nepexof oT rpaduyeckoro nonb3oBaTenbCckoro nHTepderica K cpeacTsam
KOMaHAHOW CTPOKM Kak K OCHOBHOMY 1CMOJb3yeMOMYy MHOI B MPOrpaMMNpPOBaHNN UHTEp-
dency «<yuenoBek — MalLnHay.

Mpw ocyLwecTBAEHNM 3TOrO Wara A JOBOJIbHO AOATO MeLlKan. HecmMoTpA Ha To UTo A yxe
B 80-e rofbl B AoyepHem otaeneHnm komnaHun Commodore Amiga HanpaAMyto CTOSTKHYNCA
Unix-nogo6Holi o6onoukon, nepexon Ha cuctemy DOS, a B KoHeuHoM cueTe Ha Windows
HaZloNro oT6U OXOTY NePexoAnTb Ha MCMOMb30BaHNE KOMaHAHOW CTPOKM: HEMOCTOAHCTBO
N APKUI OWNOOYHBIV AN3aH NPUBENN K TOMY, UTO UCMONb30BaHNe «KOMaHAHOW CTPOKN»
B Windows 1o crx nop ABASETCA pa30yapoBbIBAOLLMM OMbITOM.
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Mpowno 6onblue 20 neT, NpeXxae Yem s, BbINOSIHAA HOBOE 3aflaHne, 3aMeTW, Kak Mo
KOJSINern no KOMaHAe onepaTMBHO CO3faBaiv B CBOMX 060/10YKax annapaTtHble cpeabl, No-
cnepfoBaTeNbHO aBTOMaTU3MpYA To, UTo ObINO paHee caenaHo 3¢deKTNBHbIMK pa3paboTuu-
Kamu. M A nocnewnn HaBepcTaTb ynyLieHHoe. K MoeMy cYacTbio, B 3TOM KOMNaHWW NpaKTu-
KOBaNioCb NapHoe NporpaMmrpoBaHmne, KOrAa y BaC MOCTOAHHO €CTb HamnapHUK, KOTOPbIN
KaXkAbll AeHb MeHAeTcA. Mon HanapHUKU NPOABUIN CHUCXOXKAEHWNE K HOBUUKY M Hayunnu
MeHA 60/bLLIOMY KOIMYECTBY NPEMOB, KOTOpPble MO3BONMAY ObICTpee AOCTUraTb LIenn 1 Npo-
BOAWTb feHb 3a 6onee NPUATHBIMU 3aHATUAMK, YeM HaBurauma no nposoaHKKy Windows.
Mow Konneru, ectecTBeHHO, paboTanu napannenbHoO Ha Bcex Tpex nnatdopmax (Linux,
Windows n Mac OS X) n uyBctBOBanu ce6s 3a NtobbIM KOMMbIOTEPOM KaK [JOMa, MOTOMY UTO
y Bcex 6bla ogHa KomaHfHasa ob6onouka bash-Shell: gna cnctem OS X n Linux — pomaluHas,
a AnA HOBOro KomnbtoTepa ¢ cuctemoit Windows cambim 06bI4HbIM AeiicTBueM Bbina ycTa-
HoBKa cygwin. Mocne poob6opyaosaHua Unix-nogo6Ho cpefibl Takme yCTpoCTBa CTanu
roAHbl K ynotpebnexuto.

AH bénbwe

Y MeHA KOMaHAHaA CTPOKa HepeaKo Bbi3bIBAET MOX0e HaCcTpoeHUe. YTo MeHsa caenasno He-
NJOXVM NPOrpaMmmncTom, Tak 31o IDE-nHTepdelic, Takon Kak Intellij IDEA, koTopblii noHMMa-
€T Kof 1 FOBOPUT: «JTa BETBb KOAA He BbIMOJSIHEHA, MPOCTO YAAUY.

C moei Toukun 3peHuns, IDE-nHTepdenc ¢ xopowmm coyetTaHneM KnaBuLl (Knasuwamm
6bICTPOro Bbi30Ba) GYHKLMOHMpPYET 3HaunTeNbHO nyyue, yem shell-cueHapuin, Ho Koraa,
He MeHsAA KOHTEeKCT, He06X0AMMO 13 OAHOW NPOrpaMMbl cAenaTb APYryto, OT KyNbTypHO-
ro Wwoka rpapuyeckunin Nonb3oBaTenbCKnin MHTepdenc monya nepexoinT K KOMaHAHON
cTpoke.

Tem He MeHee A LOCTAaTOYHO peanbHO CMOTPIO Ha BeLwyy, YTOObI He BUAETb NPerMyLLecTB
KOMaHAHOW CTPOKW: A afMUHUCTPUPYIO CBO HEGONbLLOW apeHayeMmblii Linux-cepBep yepes
ssh-npoTokon, n c Moel cMCTeMOI KOHTPONA Bepcuii A paboTato Haf NPOeKTOM MHOrfa Yepes
IDE-nHTepdelic, Horaa yepes KOMaHAHYH CTPOKY. Mol MO3r ropa3fo nyulue BOCNprHUMa-
€T NOHATUA Yepes AeTany, NO3TOMY B LLKOJIE Y MeHA Bbliv NioxXnue OTMETKM MO NaTUHCKOMY
A3bIKY M XOpolune — no MaTeMaTuke. Ceiiyac, K COXaneHunto, 3To NPUBOAMUT K TOMY, UTO MHe
NPUXOANTCA NOCTOAHHO YTOUYHATb NapameTpbl MHorux shell-komaHg,.

laHc

Korna B MoOsKeTe TTpelycMOTpPeTh HATMUMeE OIpe/leJIEHHBIX CPE/ICTB, HAIlpUMep, KO-
r/1a numreTe cgi-cieHapuii (00uMii MexkceTeBoN MHTEpdEiic) A1 callTa U caMy aJMIHU-
cTpUpyere cepBep, TOI/la 3HaHue 3TUX CPE/CTB TaK JKe BaKHO, Kak 3HaHUe CTaH/IapTHON
6UGIMOTEKY TOTO SI3BIKA, HA KOTOPOM BBI TporpaMmupyete. KpaTkast KOMaHIHAS CTPO-
Ka, KOTOPYIO BBI BBI3BIBAETE /1T CBOEH TTPOTPAMMBbI, MOKET TIOMOYb COKOHOMHUTDH COTHU
CTPOK KOJIa ¥ BBITIOJTHUTD 3aj1atue Gosiee 9(pheKTUBHO U TIOHSATHO /TSI IPYTHX, YEM ITO
clieJTaeT Bar cOGCTBEHHBIH KOJI.

B xpaitHem ciryyae aTH 3HaHUS 03HAYAIOT, UTO BbI HE BIIEPBBIE IPUCTYIIaeTe K 3TO-
MY TIPOEKTY, TaK KaK KOMOWHAIINS U3 IBYX WM TPEX CPEICTB yiKe AaTa KOHKPETHBI
pe3yJIbTaT, KOTOPBIN BBl XOTEJU MTOJTYYNTh. Begb caMbIM JIy4IIUM U TaPAaHTUPOBAHHO
OTJAKEHHBIM CUMTAETCS KO/, KOTOPBIN HanmncaH He Biiepsbie. [loaToMy myurre u mpo-
(beccroHambHEE TOT TIPOrPAMMUCT, KOTOPBIN ObICTPee TIOHUMAET, YTO TIPOTrPAMMUPO-
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BaTh ysKe HEYero. A BBITOLY MOXKHO MOJYYUTh, XOPOIIO PazoOpaBIINCh ¢ KOMaHTHOM
CTPOKOIA!.

Hawwun gavHHO6OpoOAabie npeaku

VHTepnpeTaTop KOMaHAHOWM CTPOKK — 9TO MPOTPAMMa, KOTOPAs IPUHIUMAET U BBITIOJI-
HsIET KOMaHIy B )OpMe TEKCTa, U, KaK Pe3yJIbTarT, B IaTbHEIIeM KOMaH/IA [TPeCTaBIIe-
Ha B BUJIE TEKCTA. ITO 0COOEHHOCTh MHTEPAKTUBHOTO PEKUMA MHTEPIPETATOPOB A3bIKOB
nporpaMMupoBanus, Takux Kak Python, Ruby mnu TCL. Koncousb Java-Script B Firefox-
naruse Firebug GyHKIMOHMpYeT Mo TakOMY ke MPUHITUITY, KOTOPBIH 6oJ1ee mogpo6HO
onucaH B pazzesie «REPLy ranassr 20.

[Mockonbky nsobperarenu Unix ObLIN JIOABME JCHUBBIMU Ha PEKOMEH/AIINH, Ha-
3BIBAIOT ATOT UHTEpIperarop sh (cokpaiienwe ot shell), a mporpamMmbl, KOTOpbie OH BBI-
noJjHser, coorsercTBenHo shell scripts (shell-ciienapun). IIporpaMmmupoBaTh Ha 9TOM
sI3bIKE COBEPIIIEHHO HEMTPUBBIYHO. MBI MOKEM OTTOBOPHTD OT 9TOTO, TIOTOMY YTO CUHTAK-
CHC, HATIPUMED, TAKUX YIPABJIIIONINX CTPYKTYP, KaK if U switch, Wi KOHTYP/IIUKI
poOrpaMMbl aGCOJTIOTHO IPYTHE 1 He ABJISTIOTCS XOPOITMMY U MHTYUTUBHBIME. EcJti peub
UJIET O KOPOTKUX 33jlauax, Jallle MoJIb3yloTcs TaKUMHU si3bikamiu, Kak Perl, Python wiu
Ruby. HTepakTHBHBIN peskuM 060I0UKM, HATPOTUB, OYEHD TIOJIE3€EH.

CymiecTByeT Leblil psig pasanudbix o6onoyex Unix, Hanpumep C-Shell (wasbisa-
totest Takske csh win tesh), Korn Shell (ksh) nmu Z Shell (zsh). Xots onu 1 He cunra-
I0TCSI HOBEHIIIUMU, Ha ceroHsHui 1eHb Bourne Shell sissiercs HanGouiee wacto wic-
noJib3yeMoii?. ITa 0600uKa Gblia Ha3BaHa TaK B 4eCTh CBOETO paspaborunka CTuBeHa
BopHha, kotopsiit B 1970-e rogst 6611 corpyauukom KoMnanun AT&T.

To, 4To JIFO/IV MHOT/Ta NCTIOJIB3YIOT Ha3BaHHe «000I0UKa», MHOT/IA «TEPMIHAT»,  MHOT/IA
<KOHCOJTb», IMEET IJIABHBIM 00Pa30M MCTOPUYECKYIO TIPUYUHY, B HACTOSIIIIEE BPEMSI HTH
TEPMUHBI TI0 CyTH O3HAYAIOT OTHO U TO k€. Shell (0bosouka) — aT0 HaCTOSIIAS TPOTPAMMA,
Ha3BaHKEe KOTOPOH MTPOUCXO/UT OT TOTO, YTO TIEPBOHAYATIEHO OHA JIEHCTBOBAIA KAk 000-
JIOUKA OTIEPAIIHOHHON CHCTEMBI U ObIJTa CBEPXY, & CETo/[HsI PaboTaeT Ha YPOBHE, PACIIOJO-
JKEHHOM TTy60KO0 BHYTpH. TepMUHAI U KOHCOJTb TTOJTYYHITH TAKHE HA3BaHWsI H3-32 TOTO, 4TO
PaHbIlie OHU GBI CAMOCTOSATETBHBIME YCTPONCTBAMI — SKPAHOM M KJIABUATY PO, KOTOPBIE

Kaxk npaBuJio, uesioBek u3beraer Takux HEMpUATHBIX CUTYaIlMii, B KOTOPOil OKasaaach mpo-
rpammucTia Xusep Aptyp B Hauase 2013 roga. OnHa co3masa A1s TIMIHOTO MTOJTb30BAHUS CPETl-
CTBO KOMAHJIHOI CTPOKH, KOTOpoe HasBasa replace u pasMecTuia Kak OTKPBITBIN MCXOAHbII
ko Ha GitHub. Beizsan Hacmernku B « TBUTTEPE» TOT (haKT, UTO CBOMCTBA YKe CYIIECTBYIO-
muUxX cpeacTB KomanaHol ctpoku sed u find oHa 3amenunia yeM-To 6osiee coxKHbIM. [1o1po6-
Hoe 00CcysKIeHre TIPOGIEMbI U BO3MOKHBIE aJIbTEPHATUBBI BbI MOKETE HAUTH 110 a[pecy News.
ycombinator.com/item?id=5107491.

Ecyiu 6bITh TOYHBIMHU, TO YAl BCETO CErO/IHS UCTIOIb3YeTCst JopaboTaHHAs KOMU 000JOUKH,
npuAyManHoi BopHOM, HasBaHUeE COXPaHEHO M3-3a HEOOXOAUMOCTH COOIIONATh AaBTOPCKOE
mpaBo. JTa komus sBisteTcst dacTbio GNU-IIpoekTa, KOTOPHIi 110 GecIIaTHO JIUIEH3UH TTpe-
JIOCTABJISIET B T10Jb30BaHue Bee Hanbostee BakHble Unix-cpencTsa, HasbiBaercst bash, uto pac-
mudposbiBaercs kKak Bourne-again Shell u sBasiercs xopoumm npumepom 068U pazpaboT-
yrkoB Unix K UTpe CJIOB.
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TIO3BOJISITTH OCYTIECTBIISITh MHTEPAKTUBHYI0 KOMMYHUKAIIUIO C KOMITBIOTEPOM (ITPOIECCO-
pom) 6e3 Beskux nepdoxapt! CeroiHs sTH yeTpoiicTBa yke cTajii IporpaMMHBIM obectie-
YeHueM, a TOHITHE «TepPMUHAT» I Mac wiu, Hanipumep, Ubuntu-Linux cyrecTByer
TOJIBKO B OKHE TPahuuecKoro MoJib30BaTeIbCKOT0 MHTEpdErica, st TOTo YTOOBI IATh pPe/-
CTaBJIEHVE O HIDKEJIEXKAIINX YPOBHSX ONIEPAIIOHHON CUCTEMBI.

Windows

Cpenu onepaiinoHHbx cucteM Windows 3anumaet ocoboe monoxenue. Ecin Mac OS
u Linux ocuosanbl Ha Unix, To Windows, a1 Toro 4ro6bl IPUMEHUTD BCE CPEACTBA,
VIIOMSIHYTBI€ B 9TOH TJIaBe, TIPUIETCS TUGO TPOUTH CBOM COGCTBEHHBII Ty Th, THOO yCTa-
HOBUTH Unix-110I00HYI0 Cpey Cygwin.

Ecuu 8o paspabatsiaere ITO u xoTute, 4T06BI 0OHO paboTano B cucteme Windows,
B BallleM PACIOPSIKeHUU Tpu uHTepdeiica KOMaHHON CTPOKH.

O DOS-cpena, KOTOpyIo JaCKOBO HA3bIBAIOT «IIPUTJIallieHe K BBOAY». HemHorue pa-
60TaIOT ¢ 3TOH CPeIoi, TOTOMY YTO €€ BO3MOKHOCTH JJOBOJILHO OrpaHryeHHbL. [TpaB-
J1a, MOJKHO HamucaTh .bat-ciieHapuii, 171 Toro uTo6bI KOe-4ToO AaBTOMATU3UPOBATH, HO
Bce ke cpesie DOS HepocTaeT MHOTUX MMPAKTUYECKUX CPEJICTB.

O Windows PowerShell, koTopast coBepIiieHHO OTJIMYAETCS 110 CBOEH ujiee 0T Cpeibl
KOMaHJIHBIX CTPOK U clieHapueB B o6osoukax Unix TeM, 4TO ABJSETCS 0OBEKTHO-
opuenTrpoBaHHoil. Ee cpeacrsa, HazbiBaeMbie cmdlets, MOTYT ObITh HACTOJIBKO CBSI-
3aHHBIMH, YTO BBIBOJ] IAHHBIX OJTHOTO SIBJISIETCS] BBOJIOM JIJIST IPYTOTO. JTO TMTOXOKE
Ha (rocopuio KoMaHIHbIX cTpoK B Unix, Ho cmdlets He miepezaeT HUKaKOro TEKCTa,
tosibk0 NET-06bekt. Cuienapun PowerShell MoryT cunThiBarh TaksKke cTaHAAPTHbBIE
Windows-miporpaMMsi, JJist 9TOrO IIPUBJIEKAETC TPAJUIIMOHHBIN S3bIK IPOrPaMMU-
poBanus, Takoil kak Ruby wiu Perl. PowerShell — noBosibHO MHTEpecHast KOHIIE-
L¥$1, HO OHA BBIXOJINT 32 PAMKH OOILENPUHATOTO UCIIOIb30BAHUSA KOMAHIHON CTPOKH,
KOTOPOE MbI MOKEM PaCCMOTPETH B 9TOM KpaTKo ritaBe. Eciiu Bbl paboTaeTe UCKIIO-
yurenbuo ¢ Windows, BaMm HeoOxoamMo Gostee noapobHo pacemorpers PowerShell.

O cygwin. cygwin oTKpBIBaeT mojb3oBaTeisiMm Windows 1iesibiii MUp CPEICTB KOMaH/I-
HOU CTPOKHU C OTKPBITBHIM KoioM. [lociie ycTaHOBKY CTaHZAPTHOTO TTAKeTa BbI MOXKe-
Te 6e3 BCIKUX BCIIOMOTATEJNbHBIX HHCTPYMEHTOB TIEPEyCTaHOBUTH COEPIKAIIUECS
B yTIpaBJSIONIEM makeTe 6a3bl JaHHBIX, BeO-CEPBEPDI, I3BIKU TPOTPAMMHUPOBAHUSI
U B pe3yJbTaTe TOJYIUTe BOSMOKHOCTH pabotats B Windows Tak xe, kak B Unix.
HenocratkoM siBJIIeTCS TO, UTO BB HE CMOKETE UCTIOB30BATh CEIUAIbHBIE OTIepa-
i Windows, kak B ciryuae ¢ PowerShell. A mpenmyiiecTBo B TOM, 4TO BaM He TIO-
HaOOSITCS CHenaNbHbIe 3HAHUS 1 BBl CMOKETE OJITHAKOBO YCIENTHO paboTaTh Kak
Ha komibiorepe ¢ Windows, tak 1 Ha Linux-cepsepe.

YTo cnepyeT 3HaTb KaXXAOMY NPOrpaMMUCTY

[Tosb30BaTENM, HEPETYJISIPHO PabOTAIOIINE ¢ KOMAHAHON CTPOKOM, MOTYT OKa3aThCsI B 3a-
MeIIaTeIbCTBE U3-3a TOTO, YTO HEKOTOPbIE KOMAHIbI, HATIPHMED, cd, BCTPOEHBI B 060J104-
KY 1 MOTYT OBITh 3aITyIIeHBI 13 TI0HOTO MECTA, & IPYTHE, TAK KAK SIBISIOTCS] HEOOMBITIMI
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ABTOHOMHBIMH IIPOrPaMMaMIL, UIMEIOT COOCTBEHHOE MecTOHaxX Ok IeHe. OObIYHbIE MECTa
JUIST pa3MeNeHusT TAKUX 4acTen 060104K1 — /bin, /usr/bin, /usr/local/bin. B 6ob-
IIMHCTBE CJIyYaeB B [IOBCEJHEBHOM KU3HU HECYIIECTBEHHO, BCTPOEHA KOMaHAa B 060-
JIOUKY WJIA HET, HO HE Y/IUBJISTHTECH, ECJIU MOSIBJISTIOTCS KOMAH/[bl, KOTOPbIX HET B YKa3aH-
HBIX KaTaJorax 1 KOTOPbIE He MOTYT ObITh HAaliIeHbI ¢ IIOMOIIBIO KOMaH/1 £ind niu locate.

Ecym 6bL1 3aI1y1LeH 1Ipoliece ¢ 60IbIIMM 00beMOM TEKCTOBBIX JaHHBIX W/ JaHHbIN
Tpollecc He OTBEYAET, €0 MOKHO TIPeKpaTuTh ¢ moMolnbio Ctrl+C. Ho aTot npuem cpa-
GaThIBaeT He JJIs BCeX KOMAH/: eCJIU [OCJIe 3aIlyCKa HeOOXOAMM BBOJ KaKMX-I100 JaH-
HBIX, TPEKPATUTh rpotiecc moMmosket Ctrl+D. Eciiu Huuero He momMoraeTt, MOXKHO 3aKPbBITh
TEKyIllee OKHO U OTKPBITh HOBOE.

NMapamMeTpbl

B rpaduueckom 1osbp30BaTeNIbCKOM HHTEPdETice ATt MOXOKIX BEPCUIA OTHUX U TEX Ke
KOMaH [ b0 CyIIeCTBYIOT PasHble KHOMKH, MO0 HEOOXOAUMO YCTAHOBUTD Pa3/IMIHbIE
aazxku. B Shell aTa sxe 3agaua peraercs ¢ IOMOIIBIO CAEAYIONIMX KOMAH]| M TAPAMETPOB:

O 1s. [TokaseiBaer (aiinbl, HaxozsmMecs B working directory (paGouem karasore), HO
HCKJTIOYaeT CKpBIThIe patiibl. (B cucteme Unix daiisibl cauTaioTCsT CKPHITBIMU, €CITN
UX UMs HaumHaeTes ¢ ..) B cucreme Windows Takast KoMaHia M3BeCTHA Kak dir;

O 1s -a. Orob6pasaer Bce daiiibl, Haxoasuecs: B working directory. ITapamerp a
03HAYAET, YTO CJIEAYET MOKA3bIBATD Bee (haliJibl, Jaske CKPBITHIE;

O 1s -1la. IloxassiBaet Bce ¢aiiasl 1 popMaTHpPyeT pe3yabTaT B BHJIE cIIcKa (T1apa-

MeTp 1).

[TocmemoBaTeTPHOCTD MAPAMETPOB HU HA UTO HE BIUSET, -1a QYHKIIMOHUPYET TaK
e xopoio, Kak -al. Oba mapaMeTpa, [0 CyTH, SIBJSIOTCS JUIIb KPAaTKOH HOpMOIt
ot 1s -1 -a. 3avyacTyio, KOT/la KOJUYeCTBO OYKB OTPAHMUYEHO, TTAPAMETPHI C Pa3JIid-
HBIMH KOMaH/IaM1 IMEIOT Pa3INyHoe 3HAYeHe, HAl[PUMeD, -1 MOKeT 03HAYaTh «UH-
TEPaKTUBHBIH» MO0 «HETYBCTBUTENBLHBIN K PETUCTPY CUMBOJIOB.

K cosxanenuio, mpu paGote ¢ TapaMeTpaMu CYIIECTBYIOT Pa3IndHbIe YCIOBHOCTH.
OpmHott 13 Hanbosiee BaXKHBIX MPEACTABISIETCS Tak HaszbiBaeMas Longopts (koTopas,
K CYACTBIO, B GOJBIIMHCTBE CIyYaeB UConb3yeTcst Toabko GNU-cpencTBamu B cucreMe
Linux), B KOTOpOU mapaMeTpbl — 3TO He OT/IeIbHbIE OYKBBI, a 1ieJIble cI0Ba. HexoTopbie
Longopts M0/KHDI OBITD 3aITCAHBI TOJIBKO PA3/IeTbHO U HE MOTYT ObITh 3AITUCAHBI CTUT-
Ho. Longopts o6o3Havaiores - -

rsync -v siBAfeTcA TeM Xe, 4TO W rsync —--verbose

B rpacduyeckom 1osib30BaTeibcKOM HHTepdEce MHOKECTBO PA3JIMUHBIX KHOIIOK,
CCBLJIOK, ITapaMeTPOB, KOTOPbIe 3aHUMAIOT MHOTO MeCTa Ha 9KpaHe ¥ KOTOPbIe He Bcerjaa
JIETKO OTBICKATh B MEHIO 1 noaMeH0. Ho ObIBaioT ciydan, KOrja 4eJ0BeK He BUIHT TO,
41O eMy HysKHO. KoMaHHast cTpoKa CKpbIBaeT Hajidre OOJIBIIOTO KOJIMYeCTBA BO3MOK-
Hocreit. C momo1npio -h, -help nin --help OTKPBIBAIOTCS BCIIOMOTaTeJ/IbHbIE CTPAHUIIbI
C OCHOBHBIMU TTapaMeTPaMH JIJIs TAHHOW KOMaH/IbI.

C nomoriiplo mapaMeTpa man (manual) Bbl MOJKETE BBIBECTHU JI€TaJIU UCIIOJIb30BAHULI
KaKI0M KOMaH/Ibl HAIIPSMYIO U3 KOMaH/IHOU cTpoKu. OHa NPUMEHSIETCS B TOM CJIy4ae,
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ecJIM Bbl 3HaeTe MM KOMaH/Ibl, HO He 3HaeTe TOYHO, UTO 110/l HUM IOJPa3yMeBacTC:
Harpumep, man grep. KpoMe Toro, MeHee JIOBKUM T10JIb30BATEJNIM KOMAH/HOU CTPOKHU
TIPUIETCS MPUBLIKHYTh K HABUTAIIUH B 3TOM TeKcTe. BBl MOKeTe ¢ TeM JKe yCIIeXOM HC-
[0JIb30BAaTh JIJI TIOMCKA manpage grep Balll IOMCKOBUK, HO PE3YJIbTaT Oy/IeT TAKUM JKe.
K coskamenuio manpage He COJIEP:KUT JOCTATOYHOTO KOJIMYECTBA TPUMEPOB U MTPUTO/I-
Ha JIUTIb 1711 HACTOSIUX TPO(hECCUOHANIOB, KOTOPbIE, B IPUHIIUIIE, BCE 3HAIOT U XOTST
JIUIIb CJIETKA OCBEKUTD 3HAHUSI 0 CUHTaKcuce KoMau . O KaXi0M Cpe/iCTBe KOMaHIHOM
CTPOKH, €CTECTBEHHO, UMEETCs CTaThs B «Buknmeanms, B KOTOPOH Bce TOCTYITHO U3-
JIOKEHO ¥ TIPUBEJIEHBI TPUMEPBI UX UCTIOTb30BaHMs1. Kpome Toro, B KOHIlE IJAHHOM I'J1a-
BBl BBl Hali/leTe CChUIKY Ha MCTOYHUK, IJe BCe MOAPOOHO 0OBICHIETCA U €CTh MHOTO
TIPUMEPOB MCTIOJH30BAHUS CPEACTB KOMAHIHOW CTPOKH.

ApryMeHTbl

Hapsiny ¢ mapameTpaMu MHOTHE TTPOrPaMMBbl KOMAH/IHOM CTPOKHU YUUTHIBAIOT U apry-
MeHTBI. [lapaMeTphl BIUSIIOT Ha TO, KaK HEMIOCPEACTBEHHO paboTaeT KOMaH/a, a apry-
MEHTBI YKa3bIBAIOT HA MCTOYHUK ¥/MIU 1eJb/00beKT, HarpuMep daitn. Komanna cp
KOIUPYET CYIIECTBYIONIME (hailyi u JaeT KOIUU Ceyioliee uMSI:

Cp MCTOYHUK.txt obbekT.txt

MHoOTHE MPOrpaMMBbl TaKKe TPUHUMAIOT HEKOTOPhIE aPTYMEHTBI JIJIst TOTO, YTOOBI
OIMHAKOBO pearupoBaTh Ha Bce, HAIpUMep, rm yzaasuseT haibl:

rm ¢annl.txt ¢ann2.txt

3/1ech BaC MOKUIAET MHOTO HEIPUSATHOCTEH, €CJIM BBl UCIIOJIb3yeTe nMs (haiiia
¢ npobeom:

rm uma ¢ainna npoben.txt

OO6BIYHO rm BbIAET O]_HI/I6Ky, €CJIN He HAXOAUT (bai/’mbl umAadanna u c npobenom. txt.
Ho BB MOKeTE TPETOTBPATUTD TIOTEPIO JAHHBIX, €CJIH 3aMUIIeTe BMECTO 3TOTO:

rm "uwma d¢aina c npobenom.txt"

Kak Bbi3blBaTb KOMaHAbl KOMAHAHOM CTPOKH
Ha pa3HbiX A3blKaX NporpaMMuMpoBaHus

B fanbHelwem B JaHHOW rnaBe Mbl paccmoTpum Shell-komaHAabl TONbKO € TOM TOUKU 3peHus,
YTO CONPsXKEHMNE TakKUX KOMaHA MO3BOAUT YNPOCTUTb BbIMOMHEHME YacTo NMOBTOPALMNXCA
3afjay, Tak Kak OHW ABASIOTCA Hanbosiee pacnpoCTPaHEHHbIMM NPUTOXEHMAMMK NPU paspa-
60TKe MO. 1na Toro uTobbI COKPATUTL CBOIO PABOTY, Bbl MOXKETE BOCMONb30BaThCA A3blIKaMi
nporpammupoBaHma Shell-komaHg,

B KauecTBe NnpumMepa NpMBOANTCA KOMaHAa, KoTopas 3ByUnT Kak system():

*  Ruby — system s} "-I, '/usr/bin’
*  Python — cmd =,Is -l /usr/bin’ os.system(cmd)
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*  Perl —my $Scmd ="Is -l /usr/bin"; my $status = system($cmd);
e PHP — $cmd ="Is -l /usr/bin'; $status = system($cmd, Sretval);

BmecTo |s Bbl MOXKeTe, KOHEUHO, BbI3BaTb JI00YI0 APYTYyio NMPOrpaMmy KOMaHAHOM CTPOKMY,
Hanpumep cvn (Subversion-Client) unu scp (konupyeT daiinbl C 0OHOIO cepBepa Ha APYyron).

YTOo AenaTb C pe3ysibTaTaMun?

Eciit westoBek 60JIbIle HUYETo He JOTIMCHIBAET, PE3YIbTAT KOMAH/BI OGBIYHO TIOSIBIISIET-
cd B OKHe TepMUHaia. ECM BMECTO 9TOTO OH JI0JIKEH BBITPYIKATHCS B KAKOH-HUOY b
(haiisr, MOSKHO UBMEHUTD TIYTh C TIOMOTIIBIO >

1s >all my_files.txt

ITO camasi IpocTasi U3 MPOUYUX BO3MOKHOCTH MUCATD Jior-(haitsibl. C KasK/[bIM BbI-
30BOM 3TON KOMaHIbl all_my files.txt OyAyT mepesanuicaHbl. >> H00ABISIET PE3YJIb-
TaThl B KOHEI uMetornierocs daiiyia (1 co3maer 3ToT (aiii, ecyiv ero He CyIIeCTBYET).

< Geper comep:kumoe (Daiiia u jesaer ero JaHHbIMU BBOJA nporpammbl. C 11o-
MOIIBIO < (uuTaeT u3 daitna) u > (nutet B Baiia) MOKHO CO3/aTh OTIUIHBIE TTPO-
rpaMMbl QUIBTPALH, YTOOBI (PUIBTPOBATh U COPTUPOBATH TPYAHOOOO3pEBAEMbIE
00bEMBI TEKCTA.

TpaauiroOHHO CYIECTBYIOT JBa IOTOKA Pe3yJbTaToB: STDOUT (standard output) —
9TO MECTO, KyZa JOJIKHBI BBITPYKATbCA CTaH/lapTHbIE PE3YJ/IbTaThl KOMaH/bl, STDERR
(standard error) BbizaeT cirydaiiHo BBITpysKeHHbIe omrOKH. Oba IIOTOKA JJIst IPOCTOTHI
[IPOHyMepoBaHbl: STDOUT — 1 1 STDERR — 2. EcJin BbIBOZL IaHHBIX OCYIIeCTBJIeH B (haii
6e3 coobienus 06 omuoKe, TOTAA 3TO BBITJISANT TaK:

echo test 1>testfile.txt

Y1oObI UIBMEHUTD IIyTb STDERR, He0OXOIUMO 3aMEHNUTDH 1 Ha 2. 2>8&1, 4TO Bbl, BEPOAT-
HO, IOBOJIBHO YaCTO BUEJIM, O3Ha4aeT: STDERR JJ0JKeH ObITh [lepeHalpasjieH Ha STDOUT
(& cooburaer 060J109Ke O TOM, YTO HUYETO, KpoMe daiina c He6HaFOHpI/I§ITHbIM UMEHeM 1,
He TI0/[Pa3yMEBAET).

BwMmecre ¢ Tem cymiecTByeT eie 1 STDIN 110/l HOMEPOM ©, 3TO CTAHJIAPTHBIE JJAHHbBIE
BBO/Ia, HAIPUMeED, Yepe3 KiaBuaTypy. Ho korza daiis c noMoribio < rmepeHanpasisieTcs
Ha STDIN, ImepeHarpasJIsIeTCs TOJIBKO €70 COLAEPIKUMOE.

ConpshxeHue pe3ysibTaToB

OcHoOBHast IPUYKMHA TOTO, YTO KOMAaH/IHAS CTPOKA TAK JIOOUMA CBOUMU MOYUTATEIISIMH,
COCTOUT B TOM, YTO BCE KOMAaH/IbI, KaK JieTaju KOHCTPYKTopa «Jleros, MoryT npucoenu-
HATbCA IPYT K Apyry. Kaxkoe cpencTBO BBIIOJHAET OJHY U TOJIbKO OJIHY 334y, HO
HACTOJIBKO XOPOIIO ¥ YHUBEPCAJIbHO, KaK TOJIbKO BO3MOXKHO. CJIOXKHBIE 3a/1a4U [IPU-
XOZIUTCA PelIaTh B TOM CJlydae, KOr/la pe3yJibTaT OJHOW KOMaH/Ibl ABJISETCS JaHHBIMU
BBOJIA LI APYTOI KOMaH/bL. ITO IIpoucxoauT yepes Pipe-oneparop |:
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1s -1 | less

Ecam nosy4yeHHbiii cincok ¢ailioB okasajics JJIUHHBIM U HeYIOOHBIM IS KC-
M0JIb30BAHUS, BOCIIOJIb3YHTECh less — KOMAH/0H, KOTOpast 0OBIYHO TOJIBKO 3aI10JI-
HSET 9KPaHHYIO CTPAaHUILY (CM. lajiee).

TUIMYHBIMU JeTansaMu «J1ero» KOMaHAHON CTPOKH, KOTOPBIM OyAyT IEpeJaHbl pe-
3YJIBTATHI JIJIsT 0OPAOOTKY, SABJSIOTCS sort (COPTUPYET Pe3yIbTaThl, HATIPHUMED, 10 aJi-
dasury), grep (Bo3BpallaeT TOJIbKO K TEM CTPOKAM, KOTOPbIE CO/IEPKAT OIIPEIETIEHHYIO
MOCJIE0BATEBHOCTH CUMBOJIOB), uniq (0TOGpAChIBAET BCE CTPOKU, KOTOPBIE BCTPEUAIOT-
¢ IBaXK/bl), head 1 tail (yKa3pIBAIOT Ha HA4YaJI0 U KOHell (aiia COOTBETCTBEHHO).
[Tpumepsl UX UCIIOIB30BAHMS TPUBEIEHDI asiee. KOoHeuHO, MHOTHE U3 3TUX TaK HA3bI-
BaeMBIX JIeTaJiell 3aBUCHT JIPYT OT JIpyra:

sudo tail -n 100 /var/log/apache2/access.log | grep ' 404 ' | less

ITa KoMaHa pocMoTpeia nociennne 100 cTpok xKypHasa Beb-cepBepa Ha Ipeji-
MET JIOCTYIIAa K HECYIIECTBYONUM CTPAHUIIAM U BbIZIala TOCTPAHWYHBIN Pe3yIbTart.
[Tpu Gospiux Jor-aiiax MpoIece MOKET MPOXOAUTD ObICTPee, TaK Kak grep pas-
GsioKUpYeT Bee (ailibl.

CuMBObI-A)XOKEPDI

MHoroe 13 TOro, 4To TIPH JAPYTUX 0OCTOSTENBCTBAX MOKHO BBIIOJIHUTE B TPaUuecKoM
daitnoBom menemzkepe nn SFTP-kinente, mogyvyaercs Jgydiire ¢ TOMOIIBIO KOMaH/HON
CTPOKH, TaK KaK MOKHO 60Jiee TOYHO YKa3aTh, K KakuM (ailzaM MoKHO 0OpaIaThes.
B aToM OMOTYT Tak Ha3bIBAEMbIE CUMBOJIBI-IPKOKEPBI. B Tabr. 22.1 npuBeeHb Hau-
6oJiee pacrpocTpaHeHHbIE CUMBOJIBI-IIZKOKEPHI.

Ta6nuua 22.1. Hanbonee pacnpocTpaHeHHble CUMBOJIbI-AXKOKepPbl

CuMmBoON-mxokep 3HaueHue

* CooTBeTCTBYET Nt06LIM CUMBOMAM

f* O6Hapy»uBaeT Bce talifibl, UMEHA KOTOPbIX HauYMHatOTCsl C «f>»

f*.txt O6HapyXMBaeT BCE TEKCTOBbIE haliibl, UMEHA KOTOPbLIX HaYMHAOTCS C «f>»
? CoOTBETCTBYET TOJSIbKO OAHOMY CMMBOSTY

f??sch.png O6HapyxwusaeT frosch.png, Ho He fisch.png

[abc] oder [A-Z] CooTBETCTBYET rpynne CMMBOJIOB

[abc]* O6Hapy»vBaeT Bce dalifibl, UMEHa KOTOPbIX HaYMHAOTCS

C «a», «b» nnn «c»

[A-Z]* OxBaTbiBaeT Bce haiinbl, UMeHa KOTOPbIX HAUYMHAIOTCS C NMPOMUCHON GYKBbI
«A» 1 3aKaHUMBAIOTCS! NMPOMNUCHON BYKBOW «Z» (6yAbTe BHUMATEbHBI,
Clofia He BKJTIOYEHbI YMASYThI, A1 TOro YT0Obl BKIOYUTL UX U KOPPEKTHO
UCMoNb30BaTh pasfINYHbIE NUCbMEHHbIE cUCTeMbl (LWpUdTHI), BaM cneayet
pa3obpatbcs ¢ Character Classes [[:upper:]])

[labc] nnwm [1A-Z] Bbi3blBaET MPOTMBOMNOMIOXHOCTb M UCK/IOYAET BCE CUMBOJIbI 3TOrO BblbOpa

asdff!0-9] OxsartbiBaet asdfg, a He asdf3
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B pasnuuHbIX 060J09KaX CUMBOJIBI-KOKEPBI 0OIAAI0T Pa3IUIHBIMEI BO3MOKHO-
CTSIMU, KOTOPbIE BBIXOJAAT 32 IIpeleJibl IIePeYUCIeHHBIX 3/1eCh, HO T€, YTO IIPUBE/ICHDI
B Tabuuiie, GyHKIIMOHUPYIOT OBCEMECTHO.

Hasurauus

Pabouwii kaTajor — aTo TO MECTO, rze Mbl 0ObIYHO HaxoauMcs. Hampumep, Mbl XOTUM

C MOMOTIIbIO 1s HAIPAaBUTh Bee (haiiyibl B O/[HY MAIKY, TOT/Ia KOMAH/IA CChLIAETCS — eCIn

60JIblile HUYETo HEe yKa3aHO — Ha MECTOHAXOsKeHHUe .home — KaTajiora, B KOTOPOM Bbl

M3HAYaIbHO HaxoauTech. OOBIYHO OH Ha3bIBaeTcs /home/bernd WM KaK-TO IIOXOKeE.
Cyl1ecTBYIOT CJIelyIole KOMaH/Ibl JIJIsl HABUTAITUH TI0 TIATTKaM:

O pwd — cokpaienne ot Print Working Directory («BbiBecTu pabodnii KaTajaors).
YkaspIBaeT Ha TO, B KAKOM KaTaJlore BbI ceityac HaxoauTech. C TOMOIIBI0 KOMaH/IbI
pwd TIPO(eCCUOHATIBI IPOBEPSIOT, YTOOBI KaKIass KOMAH/IA, C TOMOIIBIO KOTOPOM UTO-
HUOY/Ib MOJKET OBITH 6E3BO3BPATHO YAAJIEHO, HAXOJAUIACH UIMEHHO B TOM MECTE, T/IE
BBl XOTUTE YTO-TO Y/IaJIUTD;

O cd — cokpamnienne ot Change Directory («cMena karajioras). C ee IOMOIIIbIO BbI
MOsKeTe TepeiTH B Jo6yio Apyryio manky. Mcnonb3oBanue cd mo3BoauT Bam (6e3
YKa3aHWs MyTH ) BEPHYTHCST B CBOU IOMANTHUI KaTayor /home/bernd/ 1 KaTajor Ha
YPOBEHb BhIIIle, HATIpUMEP 13 /home/bernd/ B /home/. Komanza cd HeobXoanMa Tak-
K€ JIJS1 TOTO, YTOOBI BEPHYTHCS B KATAJIOT, B KOTOPOM BbI OBLIIH B TIOCTEAHIH pa3. Tak
MOSKHO GBICTPO TIEPEHTH U3 OJIHOTO KATaIOora B IPYTOI.

dannbl

Dotfiles (Touxa-aiinbr) — 510 Bee dailiibl, UMeHa KOTOPBIX HAYUMHAIOTCS C TOUKU <. »,
KOTOPBIE He BHIBOJATCS HA OKPAH € MOMOIIBIO CTAHAAPTHOM KOMAH/IbI 1S U B GOJIBITHMH-
CTBe CJIyuaeB HeOOXOAUMBI JIJIs TOTO, YTOOBI COXPAHUTH HACTPOMKK IPOTPAMM KOMaH/I-
Holt ctpoku. (C momMonipio 1s -a MOXKHO yBUZIETh Bce (Daiiiibl, axke TouKa-(anabn).
./ ¥ ../ 3aHUMAIOT 0c000€ TIONOKEHHE. ./ — OOBIUHO HTO KATAJIOT, B KOTOPOM BbI Ha-
XOJIUTECH, . ./ — 3TO KaTaJIOT HAa YPOBEHbD BBIIIIE.

PacemoTpuM KoMaH/Ibl 71st paboThl ¢ (aiimamu.

O mv. C momoIibio KOMaH/bI mv (Move) MOKHO He TOJIbKO TTePeNnMEHOBBIBATH (halibl,
HO ¥ TiepeMeniath uxX. B otimune ot rpadudeckoro GpaioBoro MeHeKepa, B KOMaH/I-
HOU CTPOKE MMEETCsI TOpaso OOJIbIle BO3MOKHOCTEH It TOTO, YTOOBI, HATIPUMED,
6OJIBIIOE KOJTMIECTBO (hallJIoB 110 ONPEIeIEHHOMY KPUTEPHIO HAUTH U TIEPENMEHO-
Barhb. U KOT/1a YeToBeK ANCTAaHIIMOHHO MTOTyYaeT ITPaBo IOCTyTa K CEPBEPY, mv CITPaB-
JISIETCS € IOBOJIBHO GOJIBITMM KOJUYECTBOM (hailios ropaszo Osictpee, uem SFTP-
Client, xoTs1 cepBep 1 KJIMEHT He JOJKHBI YBEIOMIISATD O KaXKIOM OT/IETbHOM (alie.

* mvfilelfile2nepenmenoBbiBaeT filelBfile2. Eciufile2 y:ke cymiecTByer, OH
Gyzet nepesarricat. HeolbITHBIM COBETYeM HCIIOAb30BaTh ITapaMeTp -i (interactive),
TOT/Ia My, TIPESK/IE YeM TepesanucaTh CYIecTBYIomui datir, 6yger 3anpanmsarh
noaTBepskaeHue. IlapameTp -1 pacrosaraercs MesKIy mv 1 IepBbIM MeHeM (aiia.
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* mvfilel file2 file3 some_dir mepeMectut Tpu (aiina B KaTaysor some_dir.
B aTomM corydae BbI Tak:ke MOKETE MCIIOJIb30BATh ITAPAMETD —i.

QO cp — cokpaieHue ot copy («kKonupoBaThs ). [Ipeumyiiectsa B cpaBHenmu ¢ daiisio-
BbIM MeHepxkepoM 1 SFTP-Client Takue e, Kak 1 y KOMaHIbI mv.

® cpfilel file2 kommupyert cosmep:xkanue filel B file2. Ecau file2 yike cyte-
CTBYET, OH GY/IET TIePe3anucaH, B 5TOM MOMOKET mapaMeTp —i.

® cpfilel some_dir rmomecTUT KOIHUIO filel B KaTajaor some_dir.

®* cp-rmy_important_data_dir some_backup_dir momecTuT (pailibl B HOBBIN
KaTtaJor some_backup_dir u ckonupyer B Hero my_important_data_dir co Bce-
MW BJIO’KEHHBIMU TIo/IKaTasoramMu. Eciiu kaTasor some_backup_dir yxke cyie-
CTBYET, BC€ CKOIIMPOBaHHbIE JaHHbIE 110/l CBOUMU IIepBOHAYAJIbHBIMU UMEHAMU
OyIyT IMOMEIIEHBI B IIOAKATAJIOr MJIK B some_backup_dir/my_important_data_
dir.
O rm. C moMoI1bio KOMaH/IbI rm (TEMOVe — «yIaJIUTh» ) yAAISIOTCS (haiiibl U KAaTaJIOTH:
rmfilel.

J1J1s1 TOTO YTOGBI YIAIUTh KATAJIOT, HEOGXOUMO BOCTIOJIB30BATHCSA KOMAH/IOH rm ¢ T1a-
pameTpoM -r (recursive). CHauasa ciaexyeT yIalauThb U3 KaTasuora Bee Gailbl, a 3aTeM
Y caM KaTaJor.

[Ipu ucnosnb3oBaHUM KOMAHABI rm MOKET CIYUYUTHCI HETOIIPAaBUMOE, TTIO3TOMY MBI
COBETyeM, B OCOOEHHOCTH TeM, KTO PaboTaeT ¢ CUMBOJIAMU-IKOKEpaMHU, COOIIOAATD
MepBI PEJI0CTOPOKHOCTU OT CIYYaHOTO YAQJIEHUSI C AKECTKOTO INCKA. 3/IECh TAKIKe
MOXKEeT TOMOYb UHTEPAKTUBHBIN TTapaMeTp -1, KOTOPBIN 1epe/ KaKAbIM yAaJTeHueM
OTPe6YET IOATBEPKICHII:

rm -i f*

rm: remove fisch.png (y/n)? y rm: remove frosch.png (y/n)? n YTo6bl He noa-

TBepXAaTb OTAe/NbHO yAaneHue Kaxaoro u3s 100 dainoB, MOXHO BNUCaTb KomaHay ls,
B Hawem npumepe ls f*.

Jl1s1 TOro 4TOOBI IIPOBEPUTD, Bee i (aliibl ObLIM YAATIEHbI, KIABUIIEH CO CTPEIKOIL
BBEPX BbI3bIBAIOT KOMAH/y U 1s 3aMEHSIOT Ha rm.

Q diff. ITa KOMaHIa CpaBHUBAET Mexy coboll nBa (daiina: diff testl test2. Boxee
nozapobHo KoMaH/a diff paccMoTpena B rirase 20.

IIpaBa qocrtyna. Kaxapiii haiis cHabkeH uH(GopMaImeir 0 TOM, KTO JIOJKEH eT0
MPOYHTATD, TOTMMCATH WU BBIIOJTHUTH. ITO IPABO MOKET OBITH U3MEHEHO C TTIOMO-
mbio MeHeazkepa daitio 1 SFTP-Client, Ho ecin Heo6Xx04uMO paboTaTh OJHOBpPE-
MEHHO € HECKOJNBKUMU (haiilaMu, TO TOPasjio OBICTPee CAEIaTh 9TO € TIOMOTIBIO KO-
MaHHO# cTpoku. C mOMOIIBIO 1s -1 MOXKHO YBUJIETh, KAKUE [IPABA YCTAHOBJIEHBI,
[PUMEPHO TaK:

$ 1s -1 drwxr-xr-x 3 tomcat7 users 3350528 Jul 1021:34 logs
-rw-r--r-- 1 snow snow 470 Dec 182012 post.html

-rw-r--r-- 1 snow snow 1955 Dec 182012 readme.txt
-rwxr-xr-x 1 snow snow 126 Dec 182012 render.sh

-rw-r--r-- 1 snow snow 494 Dec 182012 rendertemplate.htm
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To, uTo HauMHaeTCsA € d, — ITO KaTaor; r o3Havaet read, w — write, a x — execute.
[TepBoe coyetaHue rwx MOKA3bIBAET, KAKUMU MTPpaBaMu 06JIaIaeT MOIb30BaTEIb ITOTO
(bailna, BTOpoe — 1paBa rpyIibl 10JIb30BaTeNEH, TPEThE PWX — IIPABa OCTAJIBHBIX 110JIb-
3oBateJieil 110 BceMy Mupy. CUMBOJI - YKa3bIBaeT, KOMY I0CTYII 3atipeliieH. VlHora Ha aT0
MPaBO YKA3bIBAIOT C OMOIILIO HOBBIX OYKB B BOCBMEPUYHOI CHCTEME CUUCIICHYIS, YTO
ropasio 6eicTpee u ybeauresnbree. IToi (HoPMOH desoBeK J0GUBAETCS TOTO, YTO GYKBBI
rwx Ha TIUQPBI 421 3aMEHAIOTCS U 10OABISIOTCS. r-- COOTBETCTBYET 4, Fw- COOTBET-
CTBYET 6, r-x — 5. 777 0603HAYaeT: BCEM MOKHO BCE.

[Tosib3oBaTesieM HOBOTO (haiisia 3a4acTylo SIBJSETCS TOT, KTO €ro co3/1ajl. TOIbKO 3TOT
0JIb30BaTe b (PaBHO Kak M poOOT) NMEET MTPaBO U3MEHSITh JaHHBIH (haiiz. DTo mpouc-
XOJIMT C IIOMOIIbIO KOMaH/Ibl chmod:

chmod 644 test.txt

ITO 03HAYAET, YTO MOJIb30BATENIb test . txt UMeeT IIpaBo YUTATh U JOINCHIBATH JaH-
HbL (ails, Bce 0CTaIbHBIE MOIYT €r0 TOJIBKO YUTATD.

Ecin BbI 3arpysxaeTe cleHapuy U3 cucteMbl UNiX WU BBIFPY/KAETE UX, TO OHU 5IB-
JILIOTCS JIJIS1 OII€PALMOHHON CUCTEMBI IPOCTO TEKCTOBBIMU (aiijiaMu, KOTOPbIE Bbl HE
MO’KETE 3allyCTUTh Kak IIporpamMmy. J[Jist Toro 4to6bl cie/1aTh UX UCIOJIHSEMbIMY, He-
06X0AUMO 106ABUTD:

chmod +x meinskript.sh
Bce PHP-daiisl B kaTasmore MOXKHO C/IEIaTh UCIIOJTHSIEMBIMU C TOMOIITBIO KOMAH/IbI:
chmod +x verzeichnis/*.php

sudo. Kak 1paBuJio, Bbl MOJKeTe U3MEHSTh TOJIbKO Te (Dailyibl, KOTOPbIE CO3/IaIU CAMH,
1 YUTATh TOJABKO Te, K KOTOPBIM UMeeTe MPaBo JocTy1a. MHorue cucTeMHbIe Ky PHAJIbI
MOTYT ObITD MPOYUTAHBI TOJIBKO aJIMUHUCTPATOPOM (C KOpHeM User), HO Bac, KakK pas-
pa60Tq1/1KOB, OHU MHTEPECYIOT IIPEXK/E BCErO TEM, YTO COLEPIKAT €TaJIN YaCTO BCTPeya-
OLUXCS OUIUOOK.

Ecsim BBI X0TUTE IPOYMTATD 3T (DaliJIbl, HAIPUMED, C TIOMOIIIBIO tail, Torja He-
00X0IUMO nepej 3TOM KoMaHA0l HamucaTh sudo: sudo tail /var/log/syslog. Ona
CJIeZIUT 3a TeM, 4TOObl KoMaH/a tail BBIIOIHAIACH He HanpAMYIo, /I HadaJja Bam
HPHUETCsS BBECTH COOCTBEHHBIN 11ap0Jib. sudo YHUBEPCalbHA: HEBAJKHO, Tepejl KaKOU
KOMaH/IOM BbI ee 3aluiineTe, oHa OyeT BbIIIOJIHEeHa Ha YPOBHE HOCTYIIa afMUHICTPA-
TOpa.

Bo Bpems Be6-pa3paboTKu, KOrjja MHOTHE OJHOBPEMEHHO MOTYT IHOJIb30BAThCS O/I-

HUM KOMIIbIOTEPOM, 4TOObI U30exKaTh HENPUATHOCTEH, CIEAUTE 3a TEM, YTOOBI He

U3MEHATH CBOW YPOBEHB JIOCTYIIA C TTOMOIIBIO sudo.

NMpocMmoTp

PaccMoTpuM KOMaH/IBI 1711 TPOCMOTPA (HaiiIoB.

O less. Komamnza less OTHOCUTCS K TOMY BPEMEHHU, KOT/IA CKPOJUTHHT elrie He GBI 130-
GpeTeH, HO U CETOIHSI MOJKET OKa3aThesi moJiesHoil. OHa oTpazkaer cojepskanue daiia,
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WJIY, TOUHEe, JaHHbIe PYTUX KOMaH/I, BCET/la TOJbKO Ha OJIHOM 9KPaHHON CTpaHuUlle,
HaIpuMep, TaK:

less logfile.txt

B KoHIIe CTpAaHMIIBI CTOUT BOETOYNE, KOTOPOE 0603HAYAET OKUAAHNE BBOJA TaHHBIX.
Yarme Bcero 3T0 mMycTasi CTPOKA, ¢ TTOMOIIBIO KOTOPO MOKHO TTepelTH Ha HOBYIO
sKpaHHyio cTpanuily. C MOMOIIBIO g OCYNIECTBISETCS MTEPEX0/] B HAYAO0, a C TIOMO-
IIbI0 G — B KOHEI[ TEKCTA.

O head. IlokasbIBaeT TOJIBKO HayaJl0 TEKCTOBBIX JJAHHBIX BbIBO/IA, TO €CTh I1IepBble He-
CKOJIBKO 71 cTpOK. OHa MOXKET NCIOJIb30BaThCA KaK /7Sl (pailioB, Tak U 1711 JaHHBIX
BBIBOIA IPYTUX ITPOrPAMM KOMaHHOU CTPOKU:

head -n 20 logfile.txt

B nanHOM ciyuae komaHza BeiaeT mepsbie 20 cTpok daiina logfile.txt. Ecom
Hepez JaHHBIMK BbIBOZIA MCII0JIb30BaTh 1s, 9T0 OYAET BHIIJIAAETh CIEAYIOIUM 00-
pasom:

1ls -1t | head -n 20

Komanjia mokaspiBaeT cricok HoBelmmx 20 (aisoB TEKyero Kataaiora, COpTH-
pyeT ux 1o gate nuaMmenenusd. [lapamerp -1 o3HavaeT «hopMaTpoBaTh B BUJIE CTIU-
CKa», -t — «COPTHPOBATH 110 BPEMEHU», -n YKA3BIBAET HA KOJUYECTBO (Hailnos,
KOTOPBIe HEOOXOMUMO TTOKA3ATb.

QO tail. JTa KOMaH/IA ABJISAETCA O6paTHOI71 10 IEMCTBUIO KOMaH e head, ¢ ee ITIOMOIIIbIO
BBl MOJKeTe yBU/IeTh KOoHell ¢aitina. OHa IPUTOAUTCS, €CJIM BaM B KOHILE 6OJIBIIOTO
Jor-daiina HeoOX0UMO HalTH OIIPEEIEHHYIO YYETHYIO 3aITUCh.

Hampumep, mst Toro, utoObl onacth B Kouer 6osbiioro Apache-httpd-or-gaiina
C TIOMOIIIBIO less, BbI MOJKETE MOJIOKUTH TIPeCC-TaTbe Ha KJIaBHITy pobesa (4ToOb!
MPOKPYTUTH aity) u noiitu nonuth Kode. brarogapst komanje tail Bbl MOXKeTe
OYeHb OBICTPO YBUETH HYKHbIE TIOCJEIHIE CTPOKU. B cTaHIapTHOM ciiydae ToKa-
3BIBAIOTCST IECSTH CTPOK, HO €CJIN K KOMaHjie tail 106aBUTh mapaMeTp -n 100, TO
B pe3yabrate Bbl yBuauTe nocyuennue 100 cTpok.

Econ Bate mporpamMmHoe obecriederie HaMcaHo B JIor-aiisie, TPUTOUTCS TaKKe
napametp -f (follow): tail -f mokaxer Bam mociiennue crpoku daiina B AMHAMUKE.
[TporpamMma 3aBHCHUT OT HOBBIX CTPOK (haiisia, KOTOpbIe OGHOBIISIOTCS HA 9KPAHE C TIO-
Momibio tail. Hampumep, -f access. log MOKa3bIBaeT B peaJbHOM BPEMEHH, UTO TIPO-
HCXOJUT Ha BaileM Beb-cepBepe.

O tee. Cosmaer T-006pasHbIil TPOMHUK JIsI KOMAHIBI C TOM 1[€JIbIO, YTOObI JAHHBIE BbI-
X0J1a MOKHO OBLJIO OJIHOBPEMEHHO 3allcaTh B (haiijl M YMTaTh, HAIIPUMED, TAK:

curl http://example.com/test.html | tee test.html | grep anfang

HTML Be6-caiita Gy/er 3amucan B ailst test.html. OMHOBpPEMEHHO Ha TepMUHATIE
Gy/IyT MOKa3aHbI BCE CTPOKMU, Cofiepskariiie cioBo anfang. Komanza tee MokeT OBITH
MoJIe3Ha, KOT/[a 3aITyIIieHa JIOJTOMIPAoIas TPOrpaMMa, KOTOPast BBIIOMHSIET OTIAKY
JIAHHBIX BBIBO/A. Ta JKe OTJIa/IKa IAHHBIX BBIBOJIA [TUIIIETCS B (haiis, 4TOOBI TTIO3/HEE TPO-
BECTH JIETATHHBIH aHAJIN3, HATIPUMED, OTOUIBTPOBATE TAHHBIE BBIBOJIA TTO CTPOKAM, CO-
JIEPKAIIM OTTUOKY, JIJIsE TOTO YTOOBI IIPOCMOTPETH TOJIBKO CAMbIE CEPhE3HBIE OTTUOKH.
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O wc. Komanga we (word count) okasbIBaeT, CKOJIBKO CTPOK, CJIOB U 6aiiTOB COAEPHKMAT
aitr:
wc diplomarbeit.tex
302762489 diplomarbeit.txt

JleiictBue pacrpocrpansercs Ha GOAbIINHCTBO (ailios:
wc diplomarbeit_kapitel@l.tex diplomarbeit_kapitel@2.tex
8102998 diplomarbeit_kapitel@l.tex

221741491 diplomarbeit_kapitel@2.tex
302762489 total

Tax, B cucreme FOHMKOX 0/IMH 3HAK MOKET 3aHUMATh GOJIbIIE OAUTOB, CIIEI0BATEb-
HO, TI0Ka3aTeJb KoJmdecTBa 6aiiToB ropasno Menee nudopMaTuset. I1oaToMy B HO-
BBIX BEPCHUSX WC €CTH TaK)Ke BO3MOXKHOCTD, KOTOPas TTO3BOJIIET OTPA3UTDh KOJIMYECTBO
3HAKOB (C TTOMOIIBIO -C WJIH -m).

Kpome paGoThi ¢ TekcToBbIMU (halllaMu we TIOAXOANUT, HAIIPUMEP, /ISl TOTO, YTOObI
CPaBHUTb, cofepsKat Jiu (pailjibl uin TaGJIrLbl OAUHAKOBOE KOJIUYECTBO 9JIEMEHTOB.

UckKkaTb U HAUTH

PaCCMOTpI/IM KOMaH /bl JIJId ITIOMCKA.

O find. TO Pa3HOCTOPOHHSIA KOMaH/Ia, C IIOMOIIBIO KOTOPOM MOKHO HallTH JitoGble aii-
JIBI, KOTOPBIE COOTBETCTBYIOT OITpe/ieieHHbIM ycioBusiM. OHa 6e3 TpeboBaHUsT IpocMa-
TPUBAET JasKe Te MOAKATAIOIM, KOTOPbIE He BhIIOJIHIOT Hukakux Shell-koman. Hanpu-
Mep:
find . -name "*hog.png" -print

Touka o3HauaeT «MCKaTh B aKTyaJbHBIX KaTajaoraxs, Ciofia ke OTHOCATCA TTO/IKaTa-
JIOTH. -name O3HAYyaeT, YTO KoMaHzia find paccMaTpuBaeT TOJbKO MMeHa (haiiljios,
a "*hog.png" yKasbIBaeT HA TO, UYTO UM aiiia JOJKHO 3aKaHYMBAThCS HA hog. png,
takske OymyT HaiizieHbl (aiiibl warthog. png u hedgehog. png. -print o3Havyaer JIib
TO, YTO KOMaH Ia JI0JIKHA TIePeiaTh BaM PE3yJIbTAThI IOUCKA. B GOJIBITMHCTBE HOBBIX
crcTeM MOXKHO o6oiituch u 6e3 —print. ITonpoOyiire.

find animals/hedgehogs -mtime 7 -print

IJTa KoMaHIa HalijieT Bce (baf/’mm B Karajiore animals/hedgehogs, KoTOpble OBLIN U3-
MeHEeHBI B TeueHIe TIOCTeHNX CeMt JHel. Ecm peub njieT o MUHyTax, TO BMECTO -mtime
MOJKeTe IIPUMEHUTH —-mmin.

find . -perm 777 -print

3/ech KOMaHIa HaXOAUT Bee (ailibl, KOTOPBIE 1O MpaBy AocTyia (cM. paHee) 060-
3HAUEHBI KaK <«OCTYITHO JIJIst BCEX»... UTO He siBjisieTcst Xxoportiei uaeeit. (O6 arom
noapobHee roBOpUTC B Tiiase 25.)

Bynpre BHUMaTeNbHDBL: ecyiu laeTe KoMaHy find / -name "*log", TO MOXeTe cMe-
JIO UJITU TIUTh KO(e, TOTOMY 4TO KOMaH/1a find MPOCMOTPUT BECH JKECTKUI JIUCK
B [IOKMCKaX KJIIOYEBOTO CJIOBA. locate — 9TO 0OZHO3HAYHO GoJiee ObICTPast BO3MOK-
HOCTb IIOKCKA 110 GOJIBIIOMY AepeBy (aiiios.



318 YacTb IV. Beibop cpeacTs

O locate. I/IHIGT BC€ IIYTH AOCTYIIa, KOTOPbIE K/JII0Y€BOE CJI0BO KOFlIa-]II/I6O BKJIIOYaJI0
B ceOs Kak IIO/ICTPOKa.

locate wallet.dat

3ech KOMaH/Ia Ha BCeX JUCKAX UIIET q)aiv’m, B MIMEHU KOTOPOTO COZlepKuTCsAwallet.dat.

locate BBITIOJIHSET MPAKTUIECKH TY 3Ke caMyto GyHKITHIO, YTO M KoMaH/1a find, TOJb-
KO TOpa3/io ObICTpee, TaK KaK IPOCMATPUBAET He BECh KeCTKUH IUCK, a JIUIIb 6a3y
nannbix. [Tpas/a, 1 6oabimmHersa Unix-cucreM HEOOX0AUMO CHaYaIa YCTaHOBUTH
TaKyIo 6a3y JAHHBIX, YTO HOBUYKH B ITOJb30BAHNN KOMaHIHOI CTPOKOM HE JIeaioT
HU B HayaJsie, HU B KOHIIE, KOT/la KOMaH/1a He 1I0X0Ka Ha locate --create u Ha3bIBa-
eTcs updatedb. Eciim BamM IpuXonIoch NCKaTh YTO-TO C TIOMOIILIO KOMaHIbI find
Ha Gosnbmmx Anckax Unix-cucreM U u3-3a pa3odapoBaHUs Bbl XOTUTE TIepEiTH Ha
CUCTEMY Windows, COBETYEM BaM pasobpaTbcs ¢ locate.

O grep. Uimer B comep:kuMoM bailioB u mocsie HeGOMBINOTO TPEABAPUTETHHOTO TTPO-
CMOTPa MecTa HaXOK/eHUS BbIJIaeT Hall/IeHHbIE STYeHKH.

grep "~<[Hh]1>" index.html

B nannoM ciryyae KoMaH/Ia BbIJIaeT CITUCOK 3aT0JIOBKOB THIIA H1, KOTOPBIE BCTPEYAIOTCS
B (haityiax index . html. CHHTaKCHC TaKOM e, KaK B CTAHIAPTHBIX BHIPAKEHUSIX: » O3HA-
YaeT «B HAYaJIle CTPOKU», KBAJ[PATHBIE CKOOKH CJIEJISIT 32 TeM, YTOOBI B Pe3yJIbTare ObuIi
Hali/ieHbl U <h1>, 1 <H1>. Pe3ysbTar nmoucka BBITJISAUT TPUMEPHO TaK:

index.html:<h1>nwbumbii ex</hl>
index.html:<H1>MpoTuBHasa nuaska</H1>

[TapameTp -i (case-insensitive) MO3BOJISIET IPOCIEANTH 3a TeM, YT0ObI 00a criocoba
[peICTaBIeHUs OB HAallIeHBI:

grep -i "<hl>" index.html
[TapameTp -v 03HaYaeT «HAUTH BCE, UYTO HE IPOTUBOPEUUT yCIOBUIO>.
grep -v "index.html" access.log

JlaHHas 3amuch BBIIAET BCE CTPOKU ¢ cepBepa JoT-(haliiioB, B KOTOPBIX KTO-HUOY /b
BBI3BIBAJI Kakue-HIOYIb Apyrie CTPaHUIbL, KpoMe index.html.

[TapameTp -c cunTaer cChbIKN NN UCTOYHUKH. C TOMOIIBIO:
grep -c npubausuTenbHo /auccepTtaumsa/rnasad.tex

Bbl MOJKETE BbIFICHUTDH, KaK 9YaCTO BCTPEYAETC CJIOBO «HpI/I6]II/ISI/ITeJIbHO>> B IJIaBe 4
ATOM Auccepramnun.

grep -ir ungefdhr

B sarmicu Bbilile KOMaH/a TPOCMATPUBAET KATAJIOT, B KOTOPOM BbI HAXOIUTECH (. )
u Bee nojkaTanoru (-r (recursive)), 4ro6bl HAUTH «IPUOIU3UTENbHO> U «IIpubn-
3UTesNbHOY> (-1 (case-insensitive)).

O which. MlHOTIA B cCUCTEME CYIIIECTBYET HECKOJIbKO BEPCUIT IpOrpaMMbL. Tak, Hampu-
Mep, korga Python yske Gbi TOTOB K KOMIUIEKTAIMH, OBLIA IOYKOMITJIEKTOBAHA HO-
BeifIast Bepcusi.
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which python oTBedaer Ha Bonpoc «Kakas us pasnnunbix Bepcuii Python samycrut-
¢S B MOell cucreMe, ecJii B KOMaH/ie S He YKaxky which?» B ¢opmaTe IyTH K 3TOMY
(aitry. Hanpumep, Takum oOpasom:

/usr/bin/python

Eciiu He OCTyaeT HUKAKOTO 0OPATHOTO CUTHAJIA, @ BBl TOYHO 3HAETE: TO, YTO BAM
HEOOXOAMMO HANTH, HAXOIUTCS IIIe-TO B CUCTEME, 3HAYUT, KOMaH/a 3aPEruCTPUPO-
BaHa He B PATH. CrcTeMa 110 ouepeit TPOCMOTPUT CITUCOK KAaTaJIOTOB, 4yTOOBI HAUTH
TaM UCKOMOe. 3aTeM BBITIOJIHSAETCS TO, UTO HaiileHo repBbiM. Vcnomb3oBanue echo
$PATH 1103B0JIsIeT OTOOPA3UTH COIEPIKAHNE HTOTO CITHCKA, C TOMOIIBIO JBOETOUHUS
OT/IeJIbHbBIE KATaJIOTU MOTYT OBITh IPYT OT JPYTra OTAEJIECHbI.

ConepskaHue PATH-IIEpEMEHHOI TaK/Ke MOKET ObITh H3MEHEHO:
export PATH=$PATH:/new/path

Uepes n1BoeToune crapoe cofiepkanuie PATH-TiepeMEHHOM CBS3aHO ¢ HOBBIM IIyTeEM,
B JIAaHHOM cJiy4ae /new/path. Eciu Bbl XoTuTe yaanuth PATH-IepeMeHHYI0 U3 KaTa-
JIoTa, MOXKeTe 3anucaTh cojiepkanrie BO BpeMeHHbIH (aiii:

echo PATH=$PATH > tmp

IToce TOro Kax BbI B II0OOM PeJaKTOPE II0 BallleMy BHIOOPY HACTPOUTE COAEPKAHMIE
U cJieslaeTe UCTIOMHsIEMbIM (haiisl, KOTOPBIN UMeeT OTpaHNYeHHOEe TTPAaBO A0CTYTIA,
C TIOMOTIBIO chmod +x tmp BBI CMOXKETE CUMTATH CO/IEP;KAHNE, BCETO JIUIIH BHI3BAB
JlaHHbIN aitr:

./tmp

$PATH 1103BOJISIET IPOKOHTPOJMPOBATD YCIIEITHOCTD OlePalluy.

CbepexxeHue pecypcos

31ech pUBEIeHbI KOMAH/IBI [JIs1 paGOThI ¢ pECypCaMi KOMITbIOTEPA.

Q ps. Komanga ps (process status) 1mo3soJsieT 0T00pasuTh CIIMCOK BCEX TEKYIIUX
npoieccoB. OHa 0cOOEHHO MOJIe3HA JISA TOTO, YTOOBI BBISICHUTD, HE 0T YIIeHa JIK
rae-Huby b Hestenas omubKa, KOTopas BEIET K TOMY, UTO TPOIECC YacaMU UET 10
KPYTY 10 TOMY Ke while-1iukiay. BecbMa KCTaTU UCMIOJIB3YIOTCS TaKKE TTapaMeTPhI,
Kak -A («oroOpazaer Bce, Jajke MPOLECChl IPYIX M0Jb30BaTeeii») u - («I10-
Ka3aThb TOJTHYI0 KOMaH/IY» ).

B crcke, BBIIAHHOM € IOMOIIBIO KOMaHABI ps, HanboJiee BasKHBIME SBJSIOTCS JBe
Betu: B rpacdax, moamucanubix START wu STIME, BuiHO, ¢ KAKOTO BPEMEHU UJIET
niporiecc. Ecim ipoitecc Havasics Mof03pUTETBHO IaBHO WJIK TaM YKa3aHa IIPOCTO
JlaTa, BEPOSITHO, OH €llle UJEeT ¥ er0 MOKHO 3aKOHUUTH C TIOMOIIHI0 KOMaH/IbI kill
(cMmorpure panee). s aroro HeoOxoauM 1D mpoiiecca, KOTOPBII MOKHO HaliTh
B rpade PID.

O top. Komanza top (top CPU consumers) otoGpakaeT nHOOPMAITHIO, CXOKYIO C OTO-
GpaskaeMoil KoMaHIo# ps. OTOOpaKeHNE AKTYaTU3UPYETCST KasK/IbIe JIBE CEKYH/IbI
U BBITJISIZIUT IPUMEPHO TaK:
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top — 15:28:45 up 478 days, 15:59, 1 user, load average: 0.61, 0.16, 0.08
Tasks: 181 total, 2 running, 179 sleeping, © stopped, @ zombie

Cpu(s): 0.0%us, 4.7%sy, 50.8%ni, 44.4%id, ©.0%wa, 0.0%hi, 0.0%si, 0.1%st
Mem: 4190040k total, 2980332k used, 1209708k free, 345488k buffers
Swap: 4194296k total, 144912k used, 4049384k free, 2063132k cached

3/ech Hac Mpeskiie BCero MHTepecyer cpeqHee 3HaueHue sarpysku cuctemsl (load
average). CpeziHss 3arpyska oToOpakaeTcst B BUE TPEX 3HaUE€HUIT, KOTOPbIE ITpe/I-
CTaBJSAIOT COGOM yCpeHEHHBIE BEIMYMHBI 3arPy3KHU IIpolleccopa 3a nocjiennue 1,5
u 15 munyT. YTO TOHMMAETCS O/ BBICOKOW MM HU3KOM 3arpy3KOi, 3aBUCUT OT
COOTBETCTBYIOIIEN cucteMbl, a tMeHHO oT konndectBa CPU-samep. [losaTomy s
TOTO, 4TOOBI UMETh IOHATHE O TOM, YTO IIPEACTaBIAeT COO0H HOPMaAJIbHOE CO-
CTOSIHHE KOMIBIOTEPA, 1eleco00pasHo BBI3BIBATh KOMaHAy top. I'py6o rosops,
3arpyska mpoiieccopa 1 v HUKe SIBJISIeTCS ONTUMAJIbHOMN, BCe, YTO HUXKE 3, CUU-
TaeTcss HOPMaJbHBIM. JTO KacaeTcs KoMIbioTepoB Tobko ¢ ogauM CPU. C mo-
MOII[BIO:

grep -c processor /proc/cpuinfo

MO:KHO BbIICHUTD KostmuectBo CPU B kommbioTepe. Ecaii nx /1Ba, TO ONTUMAaNbHON
Oyzer 3arpyska 2 1 HIKe, IOIIyCTUMO BCe, UTO HiKe 6.

O kill.
kill 1234

C mmoMonIbio 3TOM KOMaH/IbI aeTCsl YKa3aHue 3aKOHYUTD TTPOIECC MO HOMEPOM
1234. BeiBatoT caydan, Korja 3To He cpabaThiBaeT ¥ MPUXOIUTCS AeHCTBOBATH
O-APYIOMY:

kill -912349 o3Ha4vaeT «HMKAKUX BO3paxeHwit!». Ecnum nocne 3Toro HabawpawT-

cA becnopsfoYHble OCTAaTKKU npouecca, HeobxXxoAuMMO cHavana nonpoboBaTb BeXU-
Bbli Ccnocob.

O du. Heyskemnu 3a feHb Ha cepBep OT APYTUX HUYETo GoJIbIe He TonafaeT? BepositHo,
y Bac OBIBAJIN CJTy4an, KOT/ia uMeroreecs mpoctpancTBo mamsatn (disk quota) 66110
ucueprano. Komanaa du (disk usage) mokaseiBaer, He 3aHMMAIOT JIM Ballli JAHHBIE
CJIWITITKOM MHOTO MECTa.

du -sh

Bmecte ¢ komaHI0l IpuMeHsAIOTCs napamerpsl s (summary) u h (human-readable).
Ecsu BB 3amycTuTte KOMaHmy du -sh / Ha BBICIIEM YPOBHE KaTajora, TO y3HAETe,
CKOJIBKO MECTa 3aHATO Ha AKCKe. Pesynbrar OyneT He B BUAE AJUHHBIX HEyH0OHbIX
udp 6e3 eqUHUI U3MEPEHHUs, a, HA0OOPOT, JIETKO BOCIPUHUMAEMBbIN, HAIIPUMED,
takoii: 9.8G, rie G osHavyaer «rurabaiiT». Takske MOKHO y3HATh, B KAKOM KaTaJIore
HAXOAUTCS CaMblil GOJIBIION «IIOTPEOUTEI IPOCTPAHCTBAY, CAEIATh 9TO MOMKHO CJIe-
IYIOLIMM 00pasoM:

du -sm * / | sort -n Wcnonb3ysa napameTp m, Bbl MONY4YMTe pe3yNbTaT B Mera-
6aTax, napameTp human-readable 3aecb, K coxaneHuw, He QyHKUWOHUPYeET, 4Hero
TpebyeT cnepywuwas copTupoBka. MapameTp -n BLINOAHAET YUC/OBYH COPTUPOBKY,
ONs TOro 4Tobbl Ha Bbixoge 6bno «1, 2, 10, 11» BmMecTo «1, 10, 11, 2».



nasa 22. Command and Conquer: 13 XM13H1 KOMaHHOMN CTPOKM 321

CoBMecTHas paborta

PaCCMOTpI/IM KOMaH/IbI JIJIA COBMECTHOM pa6OTI)I.

Q python -m SimpleHTTPServer 8080. 3amycKaeT MaleHbKHI BeO-cepBep Yepes mopT
80801, koTophIii TepeaeT (haitibl B KATAJIOT, B KOTOPOM BBl HaXOAUTeCh. Ecu Bari
IP anpec 192.168.1.11, npyrre MOTyT BOCIOJIb30BaThCS BaIUMU (haiijiaMu yepe3
http://192.168.1.11:8080/. Ecsiit BB XOTUTE C/IeaTh TOCTYITHBIMU JIJId BCEX Mapy TeK-
CTOBBIX (haityios, hoTorpaduii U3 OTIYCKA UK YTO-TO MOA0OHOE, TO BaM Oy/eT /0-
CTaTOYHO IaHHOM KoMaH pl. C ee TOMOIIBIO BbI TaK:Ke MOXKeTe TIO3BOJIUTD APYTUM
JIOJISIM BPEMEHHBII IOCTYI K JIoT-(haiinaM Ha cepsepe 6e3 TpefoCTaBIeHust 100
HUTEJIBHOTO aKKayHTa M0Jb30BaTessd. BeiBaloT ciydan, korga daitas index . html
BBIIAIOTCS KAK [VIABHAS CTPAHUIIA HAPABHE ¢ «OOJIBIIUMU»> BeG-cepBepaMu, TAKUMHU
kak Apache httpd. Ecoiv onn oteyTeTByioT B katasorax, pasieieHusix Python, cep-
Bep BbIIAET CITUCOK (aiiioB.

O php -S 127.0.0.18080. Tax ke, kak omucaHHas Bbiiie Python-komanza, 3ammyckaer
BeO-cepBep, KOTOPHIH uepes Beb nemaet (ailibl Z0CTYITHBIMU, ITOT BeO-CepBep TaK-
ke BoimonugeT PHP-cuienapun.

CyHXpoOHM3auusa

PaCCMOTpI/IM KOMaH/bI V11 CMHXPOHU3AIUH.

O cron. KomaHay cron MOKHO TIPEJICTABUTD Kak TaiiMep. BMecTo TOro 4T00bI mMoJTH-
BaTh GATKOHHbIE PACTEHMUS UJIH BKIIOYATH OTOTLIEHNE, 9TA KOMAH/IA 3AITyCKAET CIle-
Hapuu Ha cepBepe. OHa OUeHb MOJE3HA, TAK KAK YETOBEKY He MPHUAETCS GOIbIe
IyMaTh, HAIPUMeP, 00 OTKPBITUU PE3EPBHBIX KON UJIH PETYJISPHOM yIaTeHUN
HEHYKHBIX (hailioB, KOTOPBIMU TIeperpykeH cepBep. Komanna cron zpeiicTByer
TOJIBKO B TOM CJIy4ae, KOT/ia Ollpe/ieIeHHbIe IIPOI[eCChl MOKHO OTKOPPEKTHPOBATh
110 BPEMEHU: BOSMOJKHO, BaM HYKHbBI TaHHbIE He6OJII>H_II/IX Be6-Cp€IICTB u3 Apyroro
HCTOYHHUKA, HAIIPUMED, KOT/Ia BBl XOTUTE Ha OOKOBOU MAHEJ CBOErO caiiTa MmoKa-
3aTh CBOM mocJjenHue coobuienus B Twitter. Bo-mepBbIX, €CJIi BbI IPU KaKIOM
BBI30Be caliTa KOHTAKTHpyeTe CHadaja ¢ Yy:KIM CepBEpPOM, TO V HEeTepPIIeTNBOTO
MOCETHUTEJIST 3TO 3aiiMeT GOJIbIlle BPEMEHH, YeM eCJIU Obl JaHHbIE HAXOMMINCH Ha
caMoii cTpanuile. Bo-BTOPBIX, 3TO BPEUT APYTUM cepBepaM U 3JUT UX aMUHU-
CTPATOPOB, OCOOEHHO €CIM Balll CAliT BBI3BIBAIOT Yallle HECKOJIBKUX Pa3 B J€Hb.
U B-TpeThux, 3T0 aGCOMIOTHO He HYKHO, TOTOMY YTO 3a4ACTYH0 HEOOXOAUMBI TOJIb-
KO caMble aKTyaJbHbIe JaHHbIe (CeKYHAHOH akTyanbHOCTH ). Kak mpaBuiio, BIoJHe
JOCTATOYHO IIPOCMOTPETH TO, YTO OBLIO U3MEHEHO, a 3aTEM COXPAHUTH ITHU JTaHHBIE
JIOKAJTBHO ¥ NCIOJIB30BATh JaJIbIIIe.

[Ipu nporpamMmMupoBaHuM TaliMepa IIPUAETCS TaKKe ITOBO3UTHCS € 3allyTaHHBIMU
nepeksovyaresissmu. Ho B CeTu 0BOJIBHO MHOTO MOAPOOHBIX IpUMepoB. Kaskbrit

O6bruno Beb-cepsep npumersier opt 80, Ho Jist 6osree GbIcTporo obMeHa (hailraMu HCIIO0Ib3Y-
ercst, Kak 1paBuio, 8080, TOJIbKO MPOIECCH ¢ KOMITBIOTEPA AIMUHUCTPATOPA TPEOYIOT MOJTyYe-
Hus goctymna ot nopta menbiire 1000.
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3aIpoc HAXOAUTCS B (haiisie Moji UMeHeM crontab B cBoeit cOOCTBEHHON CTPOKE, BBI-
[JIS/IAT 9TO IIPUMEPHO TaK:

051 * * * nice -n 19 php /home/bernd/backup.php >> /home/bernd/cronjob.
log 2>&1

[TepBbie AT TO3UINIA, 13 KOTOPBIX TPU 37IECh 3aMeHEHbI 3B€3/[0YKaMU, yKa3bIBa-
0T HA IPOMEXKYTOK BPEMEHHU, B T€UEHME KOTOPOTO UTO-TO JOJIKHO TPOU30UTH.
[TepBas nmo3uius yka3plBaeT HA MUHYThI, BTOPasi — HA 4acChl, 3aTeM CJIEYIOT /1aTa,
MeCSIL U JleHb HejleJn. 3Be3I0YKK 03HadaloT jioboe BpeMs. CorjiacHo TOMy, 4TO
3lleCh HAIIMCAHO, KaXKIbII JeHb Kaxkaoro Mecana B 1.05 Oyzer BoisbiBaThesa PHP-
clleHapuii ¢ UMeHeM backup.php. nice -n 19. ITO 03HAYAET «/IOPOTOU CIIEHAPUIA,
Oy b Tak a00e3eH 1 He IIoABeprail cepBep Ype3MepHbIM HarpyskaMm. Eciiu emy ogHoO-
BpEMEHHO HY’KHO BBIITOJIHUTD elife 18 3amanuii, 6yab nepBoodyepennbiM». M korga
pesepBHBII cleHapuil cooOmuT BaM 160 00 yCIIeNIHOM BIIOJIHEHUH, J1O0 00
ommbKe, B KOHILE J0JKeH ObITh TPUKpenieH (aiiy ¢ umeHeM cronjob. log. Yepes
2>&1 coobmenue 06 omubKe, Kak U JaHHbIE BHIBOAA CLeHAapus, OyAyT 3aICaAHbL
B Jior-caii.

Yem ganbine, TeM odeBugHeil. IIpobiema 3aK/I04aeTcss B TOM, 4TO crontab-gaiijibl
HEIIPOCTO JIOKAJIbHO UBMEHUTD B JIIOOOM PeaKTOPe 110 BalleMy BhIOOPY, TaK Kak OHU
HAXOJSATCA BHYTPHU cHcTeMbL. {1t 9TOro BaM mpuercs HporuHGopMUpoBaTh cron 00
usmeHenusix. [1poiiie Bcero caenath 3To, eCJiu JJIst Hayaja Bbl COXPAHUTE COJIEPIKAHLEe
crontab BO BpeMeHHBIX (haiilyiax:

crontab -1 > cronjobs.txt

Mozkere 06pabaTbiBaTh 911 (paiiibl 1ubo Ha cepsepe, 1mbo nokaabHo yepe3 FTP-Client.
C momotipio crontab cronjobs. txt Bbl mH(pOPMUpPYeTe cron 0 HOBBIX Cron-3ajaHusx.

Ecmu BMecTe ¢ crontab BbI HCIIOJIb3YETE ITapaMeETP -1, T0 6yZLYT ITIOKa3aHbl HOBbIE
3aJlaHMA.

PepakTupoBaHue C cepBepa

Kak nipaBuiio, B cucreMe Unix Bl MOXKeTe ITOJIYYUTD IOCTYI KaK K OZAHOMY, TaK U K He-
CKOJIBKUM pefakTopaM. KakuMu oHu 6yayT, 3aBucuT ot auctpubyrusa. Eciu Bbl He
3HaeTe, YTO ITO JAeT, HopodyiiTe which vi wau which nano.

Q vi. ITO pemaKTOP, K KOTOPOMY HE0OXOAUMO IPUBHIKHYTh. BaM ciienyeTr HaunHats ero
HCITIOJIb30BAThb TOJIBKO IT10CJI€ TOTO, KaK ITPOYTETE XOTA 6bI OCHOBOIIOJIararonyie nH-
cTpyKiuu. /{11 HemoCBsAIIeHHBIX Vi TOBOJBHO IIPOCT: B HEM BCETO /IBa PEKUMA, B O]I-
HOM OH KaJIyeTCs, a B APYIOM IIOPTHUT TE€KCT. EC/IM IOHATH, 4TO puaercs paboTaTh
¢ Esc 11 :, TO MOXXHO IeHCTBUTENIbHO MPOAYKTUBHO PEJAKTUPOBATH TEKCTHI. Vim —
HOBag yJyuiiennas penakiust. Ha caiite vim-adventures.com B urpoBoii hopme MOXK-
HO HAYy4YUTBHCA IIOJIb30BATbCA vim.

O nano. Boiee apysken06HbIN 110 OTHOLIEHUIO K HOBUYKAM PELaKTOP, KOTOPBINA IOKa-
3BIBAET UMEIOTNECS KOMAHBI B IBYX cTpokax. CaMoii BaKHON KOMaH/ION SIBJISETCS
Ctrl+G, xoTopasi BbI3bIBaeT MTOMOIIIb.
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UHTepHeT

Pacemorpum cpejictsa [ijist pabotst B CeTH.

O curl. I[Tporpamma curl — kak MaJIeHbKIIT NIBEHIIAPCKUI TIEPOUMHHBINA HOK IJIS TIOJLY-
YeHust IOCTYyTIA K Beb-cepBepy. UTOOBI OTKPHITH BeG-CTPAHUILY B TEKCTOBOM Peflak-
TOpE, MOJKHO GaHATIBHO 3aTPY3UTh €€ Ha JIOKaJbHbIH auck. V3 atoro ciexyer, 4To
TaKUM 00Pa30M MOJKHO, HATTPUMED, KaKIbIi IeHb CHHXPOHU3UPOBAHHO CKAYNBATH
aiin ¢ GUPKEBBIMU KyPCaMH, aHAJTM3UPOBATH €T0 COJIEPKAHIIE U 3aITMCHIBATE B 6a3y
JTAHHBIX.

Topasmo 6onbinuii wHTEpec curl mpencrassiet A Be6-paspaboTUNKOB, TAK KAK MO-
JKeT MCTO0Ib30BaThes A TeseHanpasaeaHbix HTTP-3ampocos. Hampumep, mis
caiita AJAX BbI Harucaju BeO-cepBIC, KOTOPBII TTepeaaet cBou AaHHbie Kak JSON,
U XOTHTE 9TOT BeG-CEPBUC MTPOTECTUPOBATH, B TAKOM CJIyYae BaM JIydIlle HCIIOJIb30-
BaTh curl, uem oGprunbIii Gpaysep. Eciu 8ol otkpoere URL Be6-cepBuca uepes 6pa-
y3ep, OH OTBETHT, uTo nojaepskusaet hopmarsl HTML, XML uiit 0ObIYHBII TEKCT,
Ho He JSON — ¢opmat Bamiero Be6-cepsuca. Bair Be6-cepsuc u 6paysep He CMOTYT
HaliTh 001K (hopMaT, U BBl YBUAUTE JIAIID MEYATbHYIO OIUOKY CTPAHUIIBL.

curl -H"Accept: application/json" http://example.com/webservice -owebservice.
json, Hao6opoT, BbisbiBaeT URL u sanparusaer copepxkatue kak JSON — uMeHHO
TaK, KaK rnepeaer Bai Be6-cepsuc. Daiiibl webservice. json (110 yMOTYAHKIO TTHIIH-
Te curl mocje stdout, -o BbIIaeT (ailyibl Kak 11eJib) Bbl MOKETE JIMOO OTKPBITH C II0-
MOII[bIO TEKCTOBOIO PeAAKTOPA, MO0 IIPOCMOTPETH € IIOMOIIBIO grep.

curl MoxeT Tak;Ke UMUTHPOBATh 3arPy3KHU, HAIIPUMEP, ¢ IIOMOIIbIO (h1akKa —X BbI
MoskeTe yctaHoBUTb POST kak HTTP-rmaros (1o ymosruanuto ato raiaros GET). Ecam
BBI BBI3BIBAETE IIPOTPAMMBI C ITOMOIIBIO (hJtakKa - i, oH BbiaeT Bam HTTP-3arooBok,
KOTOPBIi oTnpasiser BeO-cepsep. C HOMONIBIO -V BbI MOKETE IIPOYECTh UTOTOBbIHI
obOMeH maHHbIME Meskay curl u BeG-cepsepom ot ycraHossieHus: TCP-coexunenus,
JI0 JIMKBUJAIMH, [I0CJIE TOTO KaK cepBep OTBETUT. BaM He 0053aTeIbHO 9TO IIOHAL0-
OUTCS, HO €CJIM BBl KOTAa-HUOYIb YIIOPHO GOPOJIKCH ¢ IIpobaeMoil 0OMeHa JaHHBIMU
C CEPBEPOM, TOT/IA BbI OL[EHUTE OMOIIH curl.

KomeuHo, cyIecTByIoT eltie U paciiiperst Gpaysepa, KOTOpbIe MO3BOJISIIOT U3MEHSITh
3aTOJIOBKH 3aTPOCa, HO BBl MOXKETE TIPOBEPHUTE CUTl-CTPOKH MPOCTO KaK TECT ¢ MO-
MOTITHIO KOJIa BAIeTo BeO-cepBrca B CHCTEME KOHTPOJIS Bepenii. MoskeTe 3amyCTuTh
curl Ha cepBepe, Ha KOTOPOM B BallleM PACTIOPSIKEHUH HET rPadpMIecKoro MoTb30Ba-
TeJbCKOTO MHTepdelica,  BBI3bIBATH ee u3 ciieHapus. [locaeatuit myHKT 0cO6eHHO
WHTEPECeH JIJIs TPOTPAMMIUCTOB, TaK KaK € MOMOTIBIO curl-BbI30Ba BO3MOKHO 3aMe-
HUTB GOJIBIIIOE KOIMYeCTBO KOIO0B. libcurl — a10 6ubnnoreka, B KOTOPOIi pasMeleHbl
pyHKIIIM 17151 BceX MMeoIuXcs mporpaMM, HarpuMmep st PHP.

O ssh. ssh (Secure Shell) — s10 6ubMOTEKA CPEACTB, HEOOXOAUMASI [IJIs TOTO, YTOOBI
YCTaHOBUTD 3amn(PpoBaHHYIO U 03TOMY OoJsiee 6e30MacHyIo CBSA3b KOMIbIOTEpa
¢ keM-HuOy b eme. Ecm y Bac ecTh cepBep ¢ IOMEHOM example. com, TOTr/Ia BBl MO-
KETe yCTAaHOBUTD CBSI3b MEKY CEPBEPOM M TEPMUHAJIOM BalllEro JIOKAJbHOTO KOM-
nbloTEpa C MOMOMIBIO ssh username@example. com. IIpu 5TOM username — Bare UMs
HOJIb30BATEJISI Ha CEPBEPE.
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Hanpumep, eciin uestoBek xoueT paboTath Ha Linux-cepBepe, eMy MpumeTcst BONTH
B cuUCTeMY He Tak, kak B Windows, yepes ypajeHHbIii Pabounit cton, a paboTaTh
MPEUMYTIECTBEHHO ¢ KOMAHIHOW CTPOKO# cepBepa. ssh mudpyer nepesaBaeMbie
JIaHHbIe B GOMBITUHCTBE CTyYaeB TakK HAJEKHO, YTO BbI MOXKETE BOWTH B CUCTEMY
CBOErO cepBepa uepes OTKPHITYIO 6eclpoBoAHYIO JoKaabHyo ceth (WLAN), He
0T1acasiCh, YTO [PYTHE TIOJb30BATENN ITOI CETH CMOTYT IIPOYUTATH BAIIl TAPOJIb.
Hu B xoem ciryuae BbI He 1OJKHBI BXOAUTH B cucteMy yepe3 WLAN nesamudpo-
BaHHO, IOTOMY YTO TaK BBI [a€Te IPYTUM BO3MOKHOCTD 3aITUCATh PAJANOCBSI3b U T10-
no6paTh IapoJIn.

O scp. Ecim BbI B ocHOBHOM paborasu ¢ FTP, BaMm, 6e3yci0BHO, HCOGXOAUMO TIepe-
iTu Ha scp wim sftp, Tak kak FTP He 3ammdpoBaH: ecyin BbI [0Jb3yETECh OTKPBITOI
6eCIPOBOIHOI IOKAJIBHOIT CEThIO, KaskIBIH MOKET 6e3 0COOBIX 3aTPyAHEHUI YNTATh
Ballly JAHHbIe BMECTE ¢ BaMU. JTa 4acTh ssh-1akeTa mMo3BoJjisieT IpPOU3BOAUTD 3a-
1 poBaHHBIA 0OMEH JaHHBIMHU YePE3 CETh MEKIY OIHUM KOMITBIOTEPOM U JIPY-
rumu. [Ipu 5TOM BBl MOKeTe CKauMBaTh U 3aTPysKaTh (hailJibl Ha cepBep, M HUKTO,
3a UCKJIIOUEHNEM CEKPETHBIX CIyKO, He CMOXKET UX MPOYUTATh. 3arpysKa Ipouc-
XOJIUT TaK:

scp datei.txt username@192.168.1.11:/data/

Daiin datei. txt 3arpyxen ¢ kommbiorepa, | P-momep kotoporo 192.168.1.11, B Te-
KyImuii katasnor /data/. CkauynBaHue MPOUCXOANT TAK:

scp username@192.168.1.11:/data/datei.txt ./

CtouT N NOMHUTb 060 BCeM 3TOM?

Het. OnHoit U3 M0JI0KUTENBHBIX U OYEHD MOJE3HBIX XapaKTePUCTUK 00010ukn Unix
SIBJISIETCSI TO, YTO OHA TIPEIOCTABIISIET JKYPHA KOMAH/I, KOTOPBIE BbI HAGPAJIH HA KJIaBUA-
Type. ITOT JKypHaAT U3baBJIsIeT Bac OT MOBTOPHOTO Habopa. JIjist Toro uto6sl paboTaTh
C 9TUM KYPHAJIOM U [TOJIYYUTD IOCTYII K 3AIIMCSIM, €CTh HECKOJIbKO Ty Tei.

O KiaBummm co cTpeskaMu BBepxX,/BHU3. [Ipy HaXKaTUM KJIABUIIN CO CTPEJKON BBEPX
Oyzer oToOpakeHa 1OC/Ie[HsIs KOMaH/a, UCII0JIb30BaBIasicsa B obonouke. ITpu Ha-
KaTUHM KJIaBUITN BO3BPaTa BbI BEDHETECH B ITPEKHEE MECTO. HpI/I IIOBTOPHOM HaKaTUN
KJIABUIIIU CO CTPEJIKOIN BBEPX MOSBUTCS IPEBILYINAS KOMAH/A U T. JI. J[J1s1 TOro 4T00b!
BEPHYTHCS Ha3aJ K HOBBIM KOMaH/[aM, BOCTIOJIb3YHTECh KJIABUIIIEH CO CTPETKON BHUS.
Haxxumaiite KyIaBuIiLy o TeX 1MOP, MOKa He MOSBUTCS TIycTasi CTPOKa BBOIA.

Q Ctrl+R. [Isist Toro 4ToGBI IeJIeHAIPABIEHHO HAITH OIIpe/ieIeHHY 0 KOMaHIy, BOCIIOJb-
3yitech kaaBuimamu Ctrl u R. IIpaBza, BbI MOXkeTe MOTYYUTDh TOJTHKO YaCTh TON KO-
MaHIbl, KOTOPYIO HIIeTe, 1 000JI0YKa OTPA3HT JIUIIb IIEPBYIO0 OOHAPYKEHHYIO KOMaH-
ny. Hampumep, ecsii BeI BOIILIN B CUCTEMY CepBepa uepes:

ssh -1 johannes bayeux.datensalat.net

TO MOJKETE 9TY CTPOKY KaK MO MAHOBEHHUIO BOJIIEOHON MOTOYKI HANTH € TOMOTIIBIO
Ctrl+R uiu HabpaB Ha KJaaBuarype bayeux. Byabre BHUMATENIbHBI: KOIJA Bbl HAMKU-
MaeTe KiaBuIy BBoza (Enter), HalileHHast KOMaH/1a cpa3y Ke BBITTOTHSIETCS.
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O history. ITo KOMaH/Ia, KOTOPad BbIJAeT Balll XKypHaJI UCTOPUU. B HeM BblI yBUIUTE
[ocJIe/IHYE TTapy COTeH KOMaH/l, KOTOpble BBOAMIU. Y KaxXI0H KOMaH/bl €CTb CBO
HOMeEP B KypHaJjie UCTOPUM, BBITJIAAUT 3TO IPUMEPHO TaK:

14 cd /usr/local/tomcat/logs/
15 tail -n 100 -f catalina.out
16 tail -f tomcat.log

ECJII/I XOTUTE IMTOBTOPUTH KOMaHI[y, MOJKETE IMMOCTABUTD IIE€EPET HOMEPOM KOMAaHbI
BOCKJIUTIATENbHBIN 3HAK, HATTPUMeED, |15 A7 MepBoil KOMaHARI tail. !'! — aTo 1MO-
cye/IHs KOMaH/a, M €l COOTBETCTBYET KJIABUIIA CO CTPEJIKOH BBepX. B oTimyme
ot Ctrl+R 1 KyaBHUII CO cTpesaKaMu, !HoMmep He MOMellaeT HalIeHHY0 KOMaHy
B cTPOKy BBozia. Ho ecsin BBI HakMeTe KJaBUILy ESc, KoMaH/a Bce paBHO OyeT
BbIIIOJTHEHA.

Eule He BCE!

B 9roit ritaBe MbI pazobpani He Bce TOHKOCTH bash-TiporpaMMupoBaniist, HO TeM He Me-
Hee JJaJIy I1apy COBETOB, KOTOPBIE C/IeJIaloT BO3MOXKHBIM BbLKMBaHIe ¢ KOMaHAHOH CTpo-
KOI U TIOMOTYT YIIPOCTUTH TPYAOBBIE OYIHU TIPOTPAMMHUCTOB. BeposiTHO, BBI CKaxkeTe
0 ToM, uTo B VHTepHeTe MaHHOe TPOGIEMHOE TI0JIE B TIETOM JIYUIIe OCBEIEHO 1 TOKY-
MEHTHUPOBAHO, HO He CTOUT 3a0BIBATH O TOM, UTO STH CPE/ICTBA SBITIOTCS «OYILOHOM>,
13 KOTOPOTO BIIOCJEACTBUU ObLI IPUTOTOBJIEH MHTEpHET. Bh 63 IpobiieM Haiigere
TTOMOTITh Ha (hOpyMax WM OTHIIIETe TTapaMeTPhI OTAEIbHBIX HHCTPYMEHTOB B CeTn.

Eciut BbI 110 TPOheCcCOHATBHBIM TPUIMHAM OCHOBATETHHO paboTaeTe ¢ KOMAHI-
HOM CTPOKOIT MM HTOT pasziest IpoGy/IHI Bare TOOOTIBITCTBO, MOXKETe MOBICKATh cebe
gyro-HubOY b Ha caiite www.commandlinefu.com. Caiit mpeaiaraeT MHOTO HeGOTBIIIX
IIPUMEPOB I10JIC3HOTO UCIIOIb30BaHU KOMaH/ KOMaHAHON CTPOKU, KOTOPbIE BbI MO-
KeTe OTBHICKATH JINOO TIPOCMOTPETD 0 KPUTEPHIO «OIEHUTH OCOOEHHO TTOIe3HbIe>. [l
aTUX (PparMeHTOB O0OBIYHO JM0OEe3HO AaH HeGoIbIIol KoMMeHTapuil. Unix Power
Tools! — 970 KHWUTA, HECMOTPSI Ha 3BYYHBIN 3aTOTOBOK, PACCUNTAHHASI Ha TPOGHECCHO-
HAJTBHYTO ayTUTOPHIO U TTOJIE3HASI I/IT HOBUYKOB, TaK KaK B HEH eCTh MoApo6HOe 06b-
SICHEHHUE BceX KOMaH/I.

! Kuura Unix Power Tools soinia B usgareabctse O'Reilly 8 1997 roxy u ¢ Tex mop 6bLia He-
CKOJIbKO pa3 nepepaborana. Byibre BHUMATEIbHBI — II0JIb3YHTECH HOCJAEIHUM U3AHIEM.



O6beKTHO-
OpPMEHTUPOBaHHOE
nporpaMMupoBaHue

CryzieHThI CMOTPSAT HA BOPOX MH(OPMAITNH, KOTOPBII 51 UM TIPEICTABJISIO, U TO-
BOPAT: «AX, Bellb MOJKHO 3alIMCATh BCE 9TO ¥ MOCJIEA0BATENBHO, TOraa Oyaer
TTOHSITHEE».

Ponrand Kpayse, buoungopmamux

Kax mpaBmio, MHOTHE JIIOAN XOTSIT B JKU3HU 4y Th OOJIBIITE TIOPsIIKa. XOPOIIIO, KOT/IA €CTh
MHOTO KapaHaliel, geraneit ot «JIero» u 3alMCHBIX KHUKEK, HO OBLTO OBI elite JTydiire,
ecit ObI HOYBIO HE TIPUXOAUIOCH HATBIKATHCS HA ATU TMOBCIONY Pa3bpOCaHHBIE BEIIIH.
U motoMy HeOOXOAUMOCTD B PENIEHUH MPOOIEMbI XPAHEHHUST TOBONBHO BEJMKA: €CIN
3aIMxaTh BCE B OTHO MECTO, TO HE TOJBKO He MPHUIETCS HACTYTATh HA CBOU BEIIH, HO
U MOJKHO GYJIET TIPIMEPHO TIPEICTABIISITE, B KAKOM SITIIKE OHU HAXOJSATCS.

OmHako y MeTo/ia COGUpPaHusT BCETO B KOPOOOUKH €CTh CBOYM HEZIOCTATKH, TTOTOMY YTO
B KaKOH-TO MOMEHT BBI y3Ke He 3HaeTe, YTO B Kakoi Amuk yopanu. B Takom ciaydae
HY’KHO YITAKOBBIBATH BEIIN TI0 MPUHIIUITY MOA0OUS: PYYKH B OJTHOM SITIUKE, a IETCKUE
UTPYIIKA — B IPYTOM, CIIEIIMATBHOM SITIUKE /71T UTPYIIeK (MJIN B TIATH sMuKax ). Toraa,
BO3MOKHO, BBI BCe elile He GyieTe TOUHO 3HaTh, T/ie cTOuT Kopobka ¢ USB-kabenem, HO
BaM TIPUAETCST UCKATh Y3Ke TIPOCTO KOPOOKY, a He OTETbHYIO BEMlb, a 3TO, KaK MOKa3bl-
BaeT OIIBIT, TOPA37I0 MPOTIIE.

3ayvacTylo mporeypHOe TPOrpaMMUPOBAHIE U TIOXOKE MTPOCTO HA XPAHEHHE BCETO
B OTHOM KOPOOKe: pasHooGpasHbie (GYHKITUH U TIePEMEHHBIE TOMEIIAIOTCST B OUH (afi,
HO €CJIM BBI UIeTe KOHKPETHYIO (DYHKITIIO, TO 6e3 XOpOoIe TaMsIT TyT He 060N THCD.
U xoTs1 mouck 1o haiisry momMoraer, Ho, eCJIU BBI TOJIBKO TIPUMEPHO 3HaeTe, KaK Ha3bIBa-
ercst GYHKIMS, U OH He 0c060 MHOTO faeT. OCHOBHAs MPo6IeMa 3aKTI0YaeTCs B TOM, YTO
HE CYIIECTBYET HUKAKUX TEXHIYECKUX MeP, KOTOPbIe OBl BBIHYKIATH MTPOTPAMMICTA
MOPUIEPKUBATHCS KAKOTO-JIIO0 OMPEIETIEHHOTO TIOPSIKA.

A o6bekTHO-opueHTHpoBatHoe porpammuposanue (OOIT), HanmPOTUB, TO3BOJISIET
OPTraHU30BBIBATH MICXOHBII KO B COOTBETCTBHUH CO BTOPBIM MeTo/I0M. Bee, uTo oTHO-
CUTCS K 0OBEKTY, HATTPUMED TIepeMeHHbIe 1 (DYHKITUH, 3aMUCHIBAETCS B OUH (ails,
B KOTOPOM MOYKHO HAfTH UCKIIOYUTETHHO TO, YTO UMEET OTHOIIEHHUE K 9TOMY 0OBEKTY.
Ecyii oTCTYIUTE OT 9TOTO MPABUIIA, TO KOMITHIATOP GYIeT pyraThCsl.
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HaunHaioumm IporpaMMHECTaM CJI0KHO CieJIaTh BBIOOP MeK1y 00beKTHO-OpUEH-
THPOBAHHBIM Y TIPOIIE/LyPHBIM TIOIXO/IOM ITPU HAITMCAHWH TTporpamMmbl. OHU, BEPOSITHO,
YUTAJIH, 4YTO 00BEKTHO-OPUEHTUPOBAHHBII METO — COBPEMEHHBII U IIOILYJIAPHBIIL, HO
UM He JJO KOHI[A IIOHATHO, YTO KOHKPETHO 9TOT METOJ JOJIKEH IIPUBHECTH B pa3paboT-
Ky IIpOrpaMMHOTO obecriedeHrsl. JTa HeolpeJeleHHOCTh BOSHUKAeT YaCTUYHO U3-3a
TOrO, YTO B OOBEKTHO-OPMEHTUPOBAHHOM IIPOrPAMMUPOBAHUU MHOIO€ HA3bIBAETCS
COBEPIIEHHO MHaYe, 4eM B IPOIeAYPHOM IIPOrPaMMUPOBAHMH, Jaxe ecii paboTaer
Tak ske. Kpome Toro, 00beKTHO-OPHEHTHPOBAHHOE IPOrPAMMHPOBAHIE 3a4aCTYIO M0-
BULIMOHUPYETCs KaK IPUHIMIIMAIBHO OTJIMYHOE OT IpoleaypHoro. He ciumikom Gec-
MTOKOMTECh U3-3a ATOTO, MOTOMY uTO, XOTs ¢ rmomonibio OOII BbI 1 n3yuaere npyroi
MBICJIEHHBI II0AX0/ K PEIIeHII0 IIPOOJIEMbI, TO He 3HAUUT, YTO BbI C CAMOIO Havaja
JIOJIKHBI lyMaTh WHAYeE.

Ha camom zeste ncropudecku 06beKTHO-OPUEHTHPOBAHHOE TPOTPAMMHUPOBAHE SIB-
JISIETCS Pa3BUTUEM IIPOIeyPHOro mporpaMmmupoBanusa. O6a aTux crnocoba 0JMHAKOBO
9 dEKTUBHBI, TAK YTO HET TaKOii IIPpoGJIeMbl, KOTOPYIO HEJIb3s ObLIO ObI PEIIUTH 1 IIPO-
uenypHo Toxke. OGbEKTHO-OPUEHTHPOBAHHOE IIPOrPAMMKIPOBAHIE IIPOCTO HoJlee ICHOe
U CTPYKTYPUPOBAHHOE. DTO 3BYUYHUT HECKOJBKO KATETOPUYHO, HO MOTOIUTE HEMHOTO,
ceifuac Mbl nepeiizieM K 000CHOBaHMUIO.

OO06beKTHAsI OPUEHTHPOBAHHOCTD He MIPe/IIIoJIaraeT TOro, 4YTo Bbl TeNePb AOJIKHBI
BBIOPOCHUTH M3 FOJIOBBI BCE CBOU UYIECHBIE 3HAHUSA O IIPOLEYPHOM IIPOrPAMMUPOBAHIH,
MepeMeHHbIX U (PyHKIUAX. T0, 4TO BbI 3HAaeTe U3 MPOIEyPHOTO TTPOTPAMMUPOBAHKS
Kak pyHkuio, HazsiBaercst B OOII MeTOZI0M, M OH COCTOUT U3 MPUBBIYHBIX ITPOIIELYP.
Ocobennoctbio OOTI siBisteTcst TO, 4TO METOIBI BMECTE C IepEeMEHHBIMU (KOTOPBIE 3/IECh
MPENOYNUTAIOT HA3bIBATh YJIEHAMM ) KOMIIOHYIOTCSI B CII€IUAJIbHbIE MOJLYJIH, KOTOPbIE
[IOTOM Ha3bIBAIOTCS 0ObEKTAMH.

JLJ1st IpOrpaMMUCTa Pa3HUIA MEKAY IIPOLIEAYPHBIM U 0ObEKTHO-OPUEHTUPOBAHHBIM
MBIILJIEHIEM SIBJISIETCS 110 GOJIbIIEi YaCTH BOIIPOCOM IIE€PCIIEKTUBBIL.

ITO XOPOLIO MOKHO OOBICHUTD HA IIPUMePE KyJIUHAPHBIX PELENITOB.

PetteniT onuchiBaeT, Kak B3BENIMBATD MHIPEJIUEHTHI, CMEIITUBATh U HAarpeBaTh. Bee
JleJTaeTcst ocJie/IoBaTeIbHO BO BpEMEHH, 110 KpaitHei Mepe B xopouiux pelentax. CHa-
yaJja Ha/lo B3BECUTb MHTPEAUEHT A, IOTOM WHTPEAUEHT b, 3aTeM cMellaTh WHTPen-
eHThl A 1 B, moToM :xapuTh ¥ T. 1. CaMU UHIPEUEHTHI SIBJISTIOTCS TACCUBHBIMU KOM-
HOHEHTaMH, KOTOPbIe [ToBap oOpabaThiBaeT KaKUM-TO olipeeneHHbM o6pasom. Illaru
K KOHEUHOI1 LIeJIM OIIMCaHbl B MeJIbYalIIuX IHOAPOOHOCTSIX.

Mbic/IeHHAs TO3ULUS OOBEKTHO-OPUEHTUPOBAHHOIO IIPOrPAMMUCTa CKOPEe II0X0Ka
Ha POJIb, KOTOPYIO Iie-T10Bap UTPpaeT Ha KyXHe PecTOpaHa: OH 3HAET PEIENT U MOKET
nenerupoBath ero yacty. [1led-moBap moHUMaeT, YTO OH MOJKET JIaTh ACCUCTEHTY JI0CTa-
TOYHO 3HAHUI 06 OTBAPHOM KapTodeie, YToObI 3aTeM JaTh TOMY 3aaHie UCKIIOUNTEIb-
HO 110 FTOTOBKE OTBapHOIo Kaprodeis, He 00bsIcHsd Kaxk Al mar. Kakum o6pasoM mo-
MOIITHUK CBAPUT KapTO(hEJib, ITO €0 JIEJIO /IO TEX TIOP, TIOKA BBIXOJIUT HYKHbII PE3YJIbTAT.

Taxum 06pasoM, B 9TOM YIIPOILEHHOM [IPUMepPE eCThb pasjesieHre Tpy/a: IOMOLIHUK
HoBapa FOTOBUT CBOIO KapTOIIKy Hanbosee ahPeKTUBHBIM AJ1s cebs criocoboM, a tmed-
HOBap IIPOBEPSIET TOJIBKO PE3YJIbTAT U B OCTAIBHOM 3a00TUTCS O TEX [IOATOTOBUTENbHBIX
1araX, KOTOpPbIE BXOJSAT B €r0 COOCTBEHHYO 30HY OTBETCTBEHHOCTH. ITO OrPaXKIaeT ero
OT MUKPOMEHE/IZKMEHTA U PA3TPYKAET OT MEJIOUEN.
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NMpeunmyllecTBa
06BbEKTHO-OPUEHTUPOBAHHOIO
nporpaMMmpoBaHUNA

VcTopuueckn 00beKTHO-OPHEHTHPOBAHHOE IIPOrPAMMUPOBAHIE BO3HUKJIO B Pe3yJIbTa-
Te kpusuca. B xouie 1970-x eMKOCTb XpaHUJIHII KOMITBIOTEPOB CUJIBHO YBEJIUYNJIACH
3a cueT Iepexojia Ha MHTerpajbhble cxeMbl. Pazpaborunku 1O Toro BpeMeHu sageii-
CTBOBAJIM HOBBIE PECYPCHI, YTOOBI MUCATh G0JIee MOLIHBIE U yAOOHBIE B UCIIOIb30BAHUI
IIPOTPAaMMBbl, YTO 03HAYan0 GOJIBIIMKA pasMep MCXOAHOIO KOJa AJS KaXKAOrO IPOEKTa.
B 1972 ropy rosnmanckuii nadopmaruk dxcrep Jeiikerpa ciemyionum 06pa3soM ormmcain
3TO SIBJIEHNE B CTaThe O paHHEH UCTOPUHN CBOEH MPOdeCcCchm.

OcHOBHas MPUYMHA KPU3UCA TPOTPAMMHOTO 06eCTIeYeHUsT — PE3KUIL POCT
MOH.IHOCTefI BbIYNCJJINTEJIbHBIX MAIlIH. Hpome TOBODPAA: HET BBIUNCJIUTEILHON
TEXHUKU — HeT IPo0JIeM ¢ pazpaboTKOM IIPOrpaMMHOTO 0GeCTIEYeH s 1S HEE;
KOT/[a ¥ Hac OBLIO TOJBKO MAPOUKY CJAOBIX KOMITBIOTEPOB, B TPOTPAMMHPOBA-
HUU He ObLI0 GOIBIIUX IIPo6JIeM, ceifyac ke, KOraa y Hac eCTh TUTaHTCKHE KOM-
MBIOTEPBI, TPOTPAMMUPOBAHUE CTAJIO CTOJIb K€ TUTAHTCKOM TTPOBIEMOiH.

Joczep B. Jletixcmpa. Cuupennviii npozpammucm

U o, 4TO 117151 HETO OBLIO TUTAHTCKUM KOMITBIOTEPOM, HUYTO 110 CPABHEHUIO C Ha-
YUHKON COBPEMEHHBIX CMapT(OHOB.

3-3a Toro uto Kaxaast GyHKIUsS MOTJIa ObITH BbI3BaHA M3 TI0OOT0 MECTA B ITPOTPAM-
Me, OBLIIO OU€HbD TSKEJIO MEHSITh KOJI, TPUMEHsist pehakTOpuHT (cM. riaBy 15), motomy
YTO KasK/10€ n3MeHeHre (hYHKIIUU MOTJIO MTOBJIEYb 32 COO0 U3MEHEHUST B TEX MECTAX, U3
KOTOPBIX 3Ta (PYHKIMS BbI3bIBAIAC.

Kpome ToTo, TPOEKTHI PACIITUPSIIICE CAUITKOM OBICTPO JISt TOTO, YTOOBI OIUH-€[HH-
CTBEHHBIN TPOTPAMMHUCT MOT COXPAHATD TOJHBI KOHTPOJIb HAJl BCEM.

Taxum 06pas3oM, 3a1a4rt He0OXOAUMO ObLIO Pa3Ie/IUTh Ha MOLYJIU U 33 KasKbLI MOLYJIb
oTBeyYasia CBost KoMaH/a. YTo0bl ocJie OIyIUuTh (OYHKIIMOHUPYIOILY IO IPOrPaMMY, MOJLY -
JIX HY?KHO OBLIO COEIUHSITH ¢ OMOIIbI0 UHTepdeiicoB. Bckope mexoaHblil Koz ele
OOJIBIINX TIPOEKTOB Y3Ke HE MOJIYYAI0Ch KOHTPOJIUPOBATH C TIOMOIIBIO UMEIOIIUXCSI CPEICTB.
Pa3paboTurKy TIOTEPSIA KOHTPOJIb HAJl CUTYAIMEl U CTAJIN Pealn30BbIBaTh (DYHKITHO-
HAJIBHOCTD 110 HECKOJIBKY Pas3, IOTOMY UTO He 3HAJIM, YTO OHA ysKe OblIa pealn30BaHa 10
sroro. B aroii curyaru OOIT felicTBUTENIBHO TOMOTJIO, TIOTOMY UTO 0GeCIIeunio Gecrpe-
[SITCTBEHHOE B3aUMO/IENCTBIE MHOTHX TIPOTPAMMUCTOB B PAMKaX pabOThI HaJl OOJIBITIMI
[IPOEKTAMHU, & TAKKe 00JIETIUI0 00bsABIEHNE HHTEP(HENCOB MEKILY YaCTSIMU TIPOTPAMMABIL.

B ocobernocTr ycyryGuiio aToT KpU3UC TOSBJIEHYE TPAPUUECKHUX TT0Tb30BATE b=
ckux unrepdeiico (GUI) B 1980-x rozax, moToMy 4TO UX 2JIeMEHTBHI, HAIIPUMED TaKue,
KaK OKHa WJIN MEHIO, IPeyCMaTPUBAIM HEOOBIYAITHO HACKIIIIEHHBIE U IPU 3TOM CJIOK-
HbIE B3auMO/ieiicTBUS. B T0 5Ke BpeMst ajieMeHThI rpaduueckoro naTepdeiica 0cobeHHO
y00HO TIPOTPAMMHUPOBATE € MOMOIIBI0 OOBEKTHO-OPUEHTUPOBAHHDBIX CPENCTB, YTO
CJIENTATIO ATY, TOT/IA €Ille HOBYIO, TEXHOJIOTHIO HHTEPECHOI 1715t pa3paboTunkoB. KHorka
Bryouenus B GUI, HapuMmep, UMeET HECKOJIBKO COCTOSTHUIL: 0OBIYHOE, BBIOPAHHOE
Y HEaKTUBHOE.
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B 3aBUCHMOCTH OT COCTOSIHUS TaKue 3JIeMeHTbl HHTepdeiica MOTYT IIPUHUMATD PYTroit
BHEITHUH BUJL, 4TO TPeGYET OTHOCUTEIBHO GOJIBIIOTO BHYTPEHHETO KOJIA M HECKOIBKIX
MepeMEHHBIX, TPUTOM YTO TTPOrPaMMa, B KOTOPO JIaHHAsT KHOITKA MTPOCTO GYIIET UCTIONb-
30BaThCsl, HE JIOJKHA 3HATH 00 9TOM Kojie. I103TOMy 9TH KHOTIKH YI06HO UCIOIB30BATh
B KAY€CTBE MHOTOPA30BOTO MOAYJIS: Kak paspaborurk rmporpamm ¢ GUT, st ioskeH mpocTo
3aIIOMHUTD, YTO Y KHOIIKU I1E€PEKJIIOUEHHS eCTh PA3IMYHble COCTOSHUS U YTO HaKaTHEM
MOJKHO BBI3bIBATh 33/laHHYI0 MHOIO (pyHKIIMIO. MeHs MokeT He BOJIHOBATD, KAK UMEHHO
3TO MPOMCXOJINT, U TEM CAMBIM sI ybeperaio cebst OT eJIOTo PsAfla CIOKHOCTEH.

OO6beKTHO-OPUEHTHPOBAHHOE TPOTrPAMMHUPOBAHUE TI0JIE3HO UCIIOIB30BATh 110 MHO-
MM IPUYMHAM.

OO0BEKTHI COoZiepsKaT YKa3aHUA Ha TO, KaK UX HYKHO UCII0JIb30BaTh

ITockoJbKY METOIBI 00bEKTa IPUHAIEKAT 9TOMY 0OBEKTY, TO [0 HUM MOKHO TIOHSITb,
YTO C HUM MOJKHO JI€JIaTh.

Taxum 06paszoM, 00bEKT oTIpeessieT HHTepdEIic o OTHOIIEHUIO K BHEITHEMY MUDY.
B mpotieypHOM mporpaMMUpOBaHUuU (HYHKIUU U JaHHBIE PAa3MEINaoTCs psaoM 6e3
KaKoO#i-/1100 CBsI3H, TI09TOMY He TaK IMPOCTO MOHATh, KAKHe JaHHbIe MOKHO 0OpabaThi-
BaTh C TIOMOINBIO0 KaKNX (QYHKITUT.

KO/’.’[ 6oiee HaA€KE€H, MIOCKOJIbRY 00bEeKTbI aBTOHOMHBI

Ko, npuHaiekanuii o6beKTy, BUIEH JIJist BCETO MUPa TOJIbKO YaCTHYHO. B HeM MOryT
cofepsKaThCs 3aKPhIThIe (MPUBATHBIC) METOMABI, IOCTYT K KOTOPBIM MOKHO TTOJYIUTH
TOJIBKO 4epe3 00BeKT. ITO TOBBIIIAET yA00CTBO COMPOBOXKIECHMS, IOTOMY U4TO HE BCE
U3MEHEHUSI BJIEKYT 3a OO0 M3MEHEHUsI B YIaJeHHbBIX YacTAX Ko/a (y JOKAJIbHBIX U3-
MeHeHU JJoKaIbHbIH ahdekT). B X0pol1i1o HallMCaHHOM ITPOIIe/lyPHOM KOJIE TAKIKe Yiie-
Jsisiercst 6opiioe BHUManue Hagexuoctu, Ho OOI erite 1 oiepKuBaeT pazpabOTINKOB
B JIaHHOM BoTipoce. [ToCTOSTHHO MHcaTh MOZYJIBHBIN KOJ[ C TOMOIIBIO I3bIKa 63 BCTPO-
€HHOW TIOJI/IEPKKH yIaeTCsl HEMHOTUM — 3TO He Beera Jerko u ¢ OOIL

Crangaprusanus

OOII — 370 MeTO/T OpPraHU3aIuy U CTPYKTYPUPOBAHUS KOJA, KOTOPBIN He TIPUXOAUTCS
YTOMUTEIHLHO OOBSICHSITD JIIO/ISIM, C KOTOPBIMHU XOTHTE paboTaTh. ECTH U PyTHE METOJIBI,
HO JKeJIaTeJbHO UMEeTh HeKOTOPbIA 00umii cranzapt — u OOII aBjsgercs Kak pas TaKuM
HIMPOKO PACIPOCTPAHEHHBIM Ha CETOMHANTHUN /IeHb CTAHIAPTOM.

Bce, uTo cBA3aHO, rpyNNUpyeTcs BMecTe

Buiarogaps ToMy 4TO IepeMeHHbIe U KOJI, KOTOPBII MCIIOJIb3YeT 9TH IepeMeHHbIe, 00b-
eIMHEHBI B OHOM 00bEKTE, KOl CTAHOBUTCSI G0JIee IIOHATHBIM, HOCKOJIbKY JIETKO MOMKHO
[IPOCJIEUTD B3aMOCBS3b. Y KasKA0ro 00beKTa eCTh UM, KOTOPOE, KaK B HallleM IIPHU-
Mepe ¢ UIPYIIKaMU, YKa3blBaeT Ha cofiepKaliuecs B HeM (hyHKIUU.

B npoueaypHOM IIporpaMMUPOBaHUU ObLIO OBl OYEBUIHBIM, HAIIPUMED, HOAIEPIKKA
B 6ase maHHbIX QYyHKIMY getUserId(), a B ApyroM daiiie B cucTeMe yIIpaBIeH s I0JIb-
soBaTensaMu Oblia Obl GyHKIUS deactivateUser(). B 06beKTHO-OPHEHTUPOBAHHOI
cucTeMe ObLI ObI co3/1aH 0OBEKT IT0JIb30BaTeJId, a B HeM — oba MeToza: User-> getId()
u User->deactivate().
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Ci103HOCTD HHKANCYJIUPYeTCs

CJI0/KHOCTP KOJZIa 4aCcTO 3aKII0UAETCS B M30BITKE IETAJIEH U YCIOBHIA, KOTOPbIe HEO6X0-
JIAMO COOJIIOIaTh. ITa CI0KHOCTD He ucuyezaet ¢ OOTI, Ho oHa MHKATICYIUPYeTCsl B 00b-
€KT€ C IIOMOIIBbIO YIIOMAHYTBIX PaHE€ IMTPUBATHBIX METO/IOB. (ZIaJIee TIPUHITATI THKAIICY -
Jisiiun Oy et 00bsicHeH Goutee oApobHO.) OObeKT MOsKeT coepskaTh etie 100 MeToz0B,
HO €CJIV BBI IIPOCTO XOTUTE MCIOJIb30BATH €T0, TO BaM IOTPeOYETCsI BCETO JIUIIh HECKOJIb-
KO METOJIOB, KOTOPbIEe BUIHBI CHApPY:KU Kjacca. V1 BaM He Ipuercst pa3dupaThCst Co
CJIOKHOH CTPYKTYPOil 06BEKTA MOJHOCTHIO.

OOII ynpomraer npoiecc MOJeUPOBaHUS JaHHBIX

B OOII Bcerna nematoTcst MOMBITKA HAWTH CXOJICTBO MEKIY POJICTBEHHBIMU JIAHHBIMU
WJIHA 9aCTSIMU KOJ1a, YTOOBI 3aTeM TIEPENTH OT 3THX KOHKPETHBIX POJICTBEHHBIX IIPUMEPOB
K 001IIeMY CITy4alo, KOTOPBIH BKIIOYAET KOHKPETHBIE crydan. V1 XOTsI CIeInaiCThl, 1c-
MOJTB3YIOIITHE TIPOIIEAYPHOE TIPOTPAMMIPOBAHHE, TAK/KE CTPEMSITCS MTOJIYIUTD abCTpaK-
I[[UIO IIyTeM TIEPEX0/Ia OT KOHKPETHBIX cJydaeB K oOmum npasuiam, Ho B OOII mouck
obriiero petnerst 0co06eHHO A(h(hEKTUBEH 3a CUET UCITOTH30BAHIST MEXAHI3MA HACTEN0-
Banust. HacemoBanme mo3BOISIET U3MEHSITh HEKOTOPBIE CBOUCTBA POAUTETHCKOTO 00b-
€KTa B KOHKPETHBIX caydasix. Jletasu OyayT MpUBe/IeHbI B TabHEMIIIEM.

MprHUMNbI 06BEKTHO-OPUEHTUPOBAHHOIO
nporpamMMMpoOBaHuA

MoAay/nbHOCTb U UHKaNCynauus

Ecau nporpamMmmuoe obectieuenne pazpabaTbiBaeTCs B TeYEHNE JAJIUTETbHOTO BPEMEHH,
TO 4aCTO HACTYIAET TAKOU MOMEHT, KOT/Ia KaK/1ast YaCTh IIPOTPAMMbI MOKET BBI3bIBATh
Jm06yI0 ipyryio GyHKiuoo. Ecu 5T0 KaxkeTcss BaM 3HAKOMBIM, TO Bbl, BEPOSTHO, 3Ha-
€Te U 0 TOM, UTO TAKOE MOJIOKEHUE BEIIe He JIAeT C/IeJIaTh Bce OBICTPO B CJydae, eCJu
Korga-HuOy b MOHaA00UTCS HACTPOUTD KaKyIo-11060 GyHKIUI0. CTPYKTYypa CHCTEMBI
OUY€eHb IJIOTHASI — Pa3Hble YaCTH IIPOTPAMMBI [IEPEIIETEHBI APYT ¢ Apyrom. Takue
TECHO CIIETIJIEHHBIE CHCTEMBI COIEPIKAT KOJI, KOTOPBIN JIUIIb C TPYJIOM MOXKHO OT/Ie-
JIUTH ¥ MOBTOPHO KMCII0JIb30BATh B IPYTUX cucTeMaX. M 0BOJHHO YacTO U3MEHEHUE
B OJTHOM MeCTe BJiedeT 3a co60il naibHeilne nu3MeHEHsT B COBEPIIIEHHO IPYTHUX 00-
JIACTSIX KOJIA.

Ecisin BBl X0TUTE M30€KATh TAKOW CIIAdHHON KOLOBOM MacChl, TO JOJIKHBI CO3/1aTh
3aKpbITbIe 00JIACTH, KOTOPbIE HATIPSIMYIO JIOCTYIIHBI TOJBKO U3 HEKOTOPOU 4aCTH KC-
XOJTHOTO KO/Ia, B TO BPEMS KaK ApyTre 06JacT MOTYyT ObITh JIOCTYITHBI TOJIBKO Yepes
untepdeiicol. Toraa Bo OyzieTe 3HATH 3apaHee, KAaKUe YaCTH KO/la 3aTPOHYT U3MeHEHN,
HOTOMY UTO 3TO MOTYT GBITh TOJILKO (DYHKIIUH U3 OJTHOTO U TOTO K€ 0OBEKTA, MOCKOJIbKY
OHU <KUBYT» B OJTHOM U TOM K€ <4EPHOM SIIUKE>.

K npumepy, BbI pa3pabaTbiBaeTe CUCTEMY YIIPABJIEHHSI KOHTEHTOM, B KOTOPO#T €CTh KaK
MOJIb30BATEJU C TAKUMU TIPOCTHIMU ITPABAMHU, KAK, HATIPUMED, «CO3/IATH CTATHIOY MM «UH-
TaTh CTATHIOY, TAK ¥ a/IMUHICTPATOPBI C PACIIMPEHHBIMY IipaBamu. Torza Bam Heo6X0MMO
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HMMEeTb BO3MOXKHOCTD IIOCTOSTHHO 3allpalliiBaTh yPOBEHb ABTOPU3AIIMH KaXKOTO [10JIb30Ba-
TeJIst, YTOOBI BKITIOYATH MK GJIOKMPOBATh (DYHKITMN B TIOJIb30BATEIHLCKOM HHTEpPETiCe.

B namem npumepe coszaBaTbh CTaTbu MOTYT BCe a/IMUHUCTPATOPDI U IIOCTOSIHHbBIE
MOJIb30BATENH, IOCTYI KOTOPBIM GBI GBI JIaH SBHO.

B cayuae, eciu GbI BbI XPAHUJIH TTOJH30BATEICH B MACCHBE:

var $users = [
{ id: 1, name="Hans Meiser", mayWrite = true, level="user"},
{ id: 2, name="Bernd Lauert", mayWrite = false, level="admin"},

1;
Besne, roe momb3oBaTe b MOKET CO3/1aBaTh HOBBIE 3aMMCH, IPOBEPHTE CIEAYIOIIee.

O Ecau nosb3oBaTes b aIMUH, TO OH MOKET CO3/1aBaTh 3aMMCH HE3aBUCUMO OT TOTO,
mayWrite nMeer 3HadyeHue true niau false.

O Ecsam nosb3oBaTesib MPOCTOH 103eP, TO OH MOKET CO3/1aBaTh 3alMCH, TOJBKO ecu
mayWrite nMeer 3HaueHue true.

KoneuHo, BB MOKeTe BHECTHU 9TO yCIOBHE B (DYHKIINIO, HO IIEPE TEM, KK €€ BBI3bI-
BaTbh, BaM BCe PaBHO IIPUAETCS BEIOPATh HyKHOTO II0JIb30BATENS U3 $users U MepeaaTh
€ro 5Tol (DYHKIMK Ha IPOBEPKY. IlepeMenHas $users TakkKe MOXKeT OBITh U3MEHEHA
n3-3a OMMOOK B PYTHX 00JACTAX KOZA, BO3MOKHO, JaKE B TEX, KOTOPBIE HE UMEIOT HU-
4yero oOIIero ¢ HalluCaHUEeM CTaTe.

ITpu 06BEKTHO-OPUEHTUPOBAHHOM IOAXOIE BBI OBI CO3AIH OOBEKT, KOTOPBIIA MOKET
CIIEJIaTh IIPOBEPKY U B TO JKE BPEM COAEPKUT HH(OPMAIUIO O MOIb30BaTEIE:

object User = {
private var $id;
private var $name;
private var $mayWrite;
private var $level;

function hasWritePrivileges() {
if ($level == "admin") {
return true;

}

return $mayWrite;

}

function getId() {
return $id;

}

function getName() {
return $name;

¥
}

DyHKIWS, TPOBEPSIOIIAs, Pa3penieHo JIU M0Jb30BaTeI0 CO3/IaBaTh CTAThU, BKJIIO-
YyeHa B IAHHOM cirydae B 00bekT. B HameM BbigymanaoMm OOTI-cuHTakcrce aTa hyHKIHIS
BUHA M3BHE, B TO BPEMsI KaK IM0JIsI $mayWrite u $1level CKPHITHL. Y CJIOBUS TOTO, MOKET
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JIY 110JIb30BaTeb Ha OCHOBE paspelleHn a/IMUHUCTPATOPa UK CBOErO YPOBHA ITHUCATh
CTaThH, IIPOBEPSIIOTCS TOJIBKO B 00bEKTe, B MeTozie hasWritePrivileges (). CyluecTBeH-
HBIM MOMEHTOM 3/1€Ch SIBJIETCS TO, UTO (DYHKIUSAM, Pa3pellaloiiM WU 3allpelaonium
oIIpe/iesieHHbIe JIeHCTBUS B 110JIb30BaTEe/IbCKOM HHTepdelice, He HyKHO HUYero 3HATh
0 MpaBUJIaX YIPaBJIEHUS TPaBAMU — OHU TIPEYCMOTPEHBI B 0OBEKTE MOJB30BATEIS.
Hu ypoBeHb moIb30BaTe s, HY €T0 pa3pelieHre He MOTYT ObITh M3MEHEHbBI U3BHE BCJIE]-
CTBUE TIPOTPAMMHOMN OMIMOKH, OHU YCTAHABJIMBAIOTCS MIPU CO3IAaHUN 00BEKTA.

ITOT MPUHIAT UHKATICYJIAN (OT aHTJL. encspsulation) siByisieTcst BaXKHBIM TTPUHIH-
oM OOII. On yMeHbIIIaeT CI0KHOCTD ITPOTPAMMBI, B TO BPeMs KaK BHYTPEHHUH TIPUHITATT
paboTbl 06BEKTA OCTAETCS HETPOHYTHIM. U B TAHHOM CJTydae MOHATHE «0O0bhEeKTHO-OPUEH-
TUPOBAHHBII» CHOBA BO MHOTOM COOTBETCTBYET JCHCTBUTEJIbHOCTH: U B PEAJIbHOM MUDE
MBI, KaK IIPaBUJIO, He 3HAeM TOYHO HU HA TEXHUYECKOM YPOBHE, HU Ha YPOBHE IIPOrpaMMm-
HOTO obGecredenst, Kak paboTaeT KoMIboTep. Bee 9TH CI0KHOCTH YIIaKOBAHBI B CHMIIA-
TUYHYIO 00EPTKY, a MBI JIUIIb UCTIOIb3YEM CHCTEMY B IIEJIOM.

Kakum o6pasom hasWritePrivileges() onpenessieT IIpaBa, CHapysKu HesscHo. Ecin
BBI KOT/[a-HUOY/Ih 3aX0THUTE BKIIOYUTH YIIPABJIEHIE TIPaBaMu B 6a3y TaHHBIX, TO CMOXKe-
Te C/eJIaTh 9TO MyTeM U3MeHeHud hasWritePrivileges(), He Tporas OCTaJbHYIO 4acCTb
IporpamMMBbl. A eciit BbI KoTaa-HUGY b Oy/ieTe BBOAUTD HOBBIH YPOBEHD aBTOPHU3AIHH,
Hanpumep «Penaktops, To BaM IpujieTcsl U3BMEHUTD JIOTUKY hasWritePrivileges(),
a TakKe JIMIIb YAaCTUYHO U3MEHUTD IlepeMeHHble Tulla $level. BHemHe HUYero He 1o-
MeHsIeTCsl, Bbl Oy/ieTe 1 JaJiblile JeJIaTh IIPOBEPKY, BbI3biBast hasWritePrivileges().

OO6BEKTBI PA3IMIAIOT USHYTPU ¥ CHAPYKU. [IJs1 METOIOB 0O BEKTA TTOJIB30BATEIS TIOJIS
(riepeMennbie) $mayWrite u $level — BHyTpenHue. DyHKIMs hasWritePrivileges()
TaK’Ke BHYTPEHHSS, 1 [I09TOMY OHA MOXKET I0JIy4aThb JA0CTYII K 3HaYeHUAM 1noJieit. CHa-
PY’KH 9TU 3HAUEHUST HEIOCTYIIHBI, TIOCKOJIBKY OHU 3asIBJIE€HBI Kak puBaTHbIe!. Takum
06pasoM, caeayouui Ko ObL1 Obl OIIUGOYHBIM:

var $user = new User();
print ($user->$level);

Komanjia print nibiTaetcs u3BHe MOJIYYUTh JIOCTYII K 3aKPbITOM lepeMeHHo $1level,
YTO HeAOMyCcTUMO. CMBICT 9TOTO OTPAHMYEHUS B TOM, YTO €CJIU BHEITHUN MUP X04eT
4TO-JI100 Y3HATH O TIEPEMEHHDIX, KOTOPbIE 3asIBJIEHBI KAK YACTHBIE, TO OH J0JIKEH CMU-
PEHHO 3ampaIuBath 9Ty nHbopMaImio y obbekTa. [10106H0 TOMY Kak JIOKaJIbHbIE Mepe-
MeHHbIE (PYHKIIMU HE MOTYT ObITh M3MEHEHbI WU TIPOYMTAHBI 3a TIPeIeJIaMK STON (hyHK-
[[1M, TAK U 3aKPHITHIE IEPEMEHHBIE ABJISIOTCS JTOKATBHBIMU JIJISI CBOETO 0OBEKTA.

A6CTpaKkumMsa AaHHbIX

O6BEKTHO-OPUEHTUPOBAHHOE IIPOTPAMMUPOBAHIE IPEIHAZHAYEHO AT TOTO, YTOODI
IIOMOYb ITPOTPaMMUCTY B BbIBE/ICHUN a6CTpaKL[I/H/I IIyTEM IIepexo/ia OT ITOXOKUX IIPO-
6J1eM K 001LI1eil CyTH 1 Pa3IMYHbIM JA€TaIsIM.

! CyH_IECTByIOT TaKKe O6'beKTHO-OpI/IeHTI/IpOBaHHbIe A3bIKU O3 3aKPbITbIX IEPEMEHHDIX, HAIIpU-

Mep Python. B takux ciry4asix KOHTPOJIb 3a TeM, 4TOOBI HUYEro He HATBOPUTH C BHYTPEHHE
paboToii 06bEKTa, BXOAUT B 0OSI3aHHOCTH IPOrPAMMUCTA.
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Hanpumep, /15t TOTO, 4TOOBI MIMETH BO3MOKHOCTD OTOGPaKATh B TpahUUECKUX pe-
JIaKTOpax pasiudHbie (opMaThl U306PaKEHI, B TPOIIEAYPHOM TPOTPAMMUPOBAHUM
MPUIIIOCH OBl HATHCATH MHOKECTBO (hYHKITHIA:

function renderlpeg ($x, $y, $width, $height, $data){

function renderPng ($x, $y, $width, $height, $data){

function renderTiff ($x, $y, $width, $height, $data){

}

He HyXHO GBITH BBICOKOKJIACCHBIM TPOTPAMMUCTOM, YTOOBI TIOHUMATD, YTO MESK/LY
(opmaramur pacTPOBBIX U300pAKEHUN HAPSY ¢ HEKOTOPBIME PA3IUYUSIMU €CTh U TIe-
JIBIN PAA CXOOHBIX YEPT: H306p3}K€HI/IH COCTOAT U3 TNUKCEJIOB, Y HUX €CTb BbICOTA U M-
PUHA, ¥ OHU MOTYT OBITH OTOOPAKEHBI B JIIDOOM MeCTe Ha 9KpaHe. ITO onucanue — ad-
CTPAKIIHSI, TOTOMY YTO MBI HE YUUTHIBAEM, KaKOi 13 (hopMaTOB U300pakeH s 00a1aer
MPO3PAYHOCTDIO, M300pakeHHE B KaKOM (popMare MOXKHO CKUMATH Oe3 MoTeph U 3aK0-
JIMPOBAHbI JIM IBETa ¢ UCIoJb3oBarreM 8 6ut (aro 256 nseros, Hanpumep GIF) wim
24 6wt (16,7 MJIH LIBETOB C IIPO3PaYHOCThIO, Hanpumep, JPEG).

Bb1710 661 X0OpOI110, ec/iv Obl y Hac ObLIa TOJILKO 0/iHa renderImage-pyukius. Ho B po-
[elyPHOM ITPOTPAMMUPOBAHUY TIPUXOAUTCS JTUOO MTUCATH JIJIST KAJKIOTO rpaduuecKo-
ro popmaTa co6CTBEHHYIO (PYHKIMIO, THUOO MCCAEA0BATh COfepKIUMOoe (PYHKIUN Ha
MpeJIMET TOTO, KaKoi rpaduueckuii hopmar 3akioder B $data, 4TOOBI 3aTEM BBI3HI-
BaTh crierubudeckue s popmata GyHKITUMY JEKOMITPECCHH, YTO TPUBEJIO OBI K yIKa-
calonie JJTUHHBIM U CJIOKHBIM (DYHKIIUSIM.

B OOII ropaszo Jjierde BbIBECTH 3Ty aOCTPAKIIMIO OCPEACTBOM olpeaesieHus Image-
o0BbeKTa:

object Image = {
var $height;
var $width;
var $data;

abstract function render ($x, $y);

}

[TomuMmo nepeMeHHbIX $height, $width u $data, ecTsb eue cBoero poja mabJoH A1
render()-dyskiun. OH He peain3oBaH (3T0 3a4a4a pa3spabOTUNKOB, KOTOPbIE XOTAT
Hanucarb creruuIecKuil Ko/ /171 OTpe/ieIeHHbIX Tpaduiyecknx (popMaToB) U, ciie/1o-
BaTeJIbHO, OIPeesIeTCs Kak abcTpakTHBIA. V1 3/1ech MbI yCTaHABJIUBAEM, YTO KaxKIast
KOHKpeTHast render () -peasn3aiiys MoyJdaeT iBe TlepeMeHHble: $X 1 $y, OTBevaloIne 3a
MECTO Ha 9KpaHe, Ha KOTopoe OyeT BBIBEIEHO H300paskeHue,

Ucnionb3yst ynoMsHY THIN paHee MTPUHITUIT HACTEI0BAHS, TETIEPh MOKHO OTIPEIEeJIITh
crierduyeckre 00beKTHI 1JIsT IIPEeACTABIEHUs PA3JINYHbIX rpadruecKux (opMaToB:
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object PngImage inherits Image {
function render ($x, $y) {

}

ITOT 06pATHBII AT — OT aGCTPAKITMN K KOHKPETHBIM TIPOIIECCAM PEATN3AIIUU — MBbI
omuiiieM B niozipasziene «Ilomumopdusms» gannoro pasmena.

M3-3a TOTO 4TO KOJ OTPaHUYEH MOA00MEM PasHbIX GOPMATOB U300paKeHUIl, OH
B UEM-TO XysKe alallTHPOBAH MO/ 0COOEHHOCTH Kaska0ro hopMaTa. DopmaT, oaaepKu-
BaroIUil 8-GUTHBIN PeXKUM, JIydIle MOAXOANT JIJIsT TEX CAyYaeB, KOTJIa B MOHUTOPE HC-
M0JIb30BaHa TOKE TOJBKO 8-6uTHas MaTpuiia. Ho Tak Kak MbI XOTUM TO/IEpsKaTh HoJiee
KauecTBEeHHbIE (DOPMATBI, TO PYHKITHS render () 8-6UTHOTO (hopMaTa OKHA OTTAIKHU-
BaThCs OT TOTO, YTO IJIyOMHA I[BETa MOHUTOPA COCTaBJisieT 24 OuTa, U B COOTBETCTBUU
C ATUM JIOJIXKHA TIePEKOIMPOBATH JAHHBIE.

To, 4T0 Ha TIEPBBIil B3TJISA/ KAKETCST HEJOCTATKOM, UMEeT Ha ITPAKTUKEe 3HAUYUTETh-
HbIE TPEUMYTIECTBA, TOCKOJbKY CBEJICHUE MTOXOKUX TUTIOB JI0 X CXO/IHBIX YePT 3Ha-
YUTEJBHO YIIPOIIAeT UCIOJAb30BaHNe KOia. Y IPOIIaeT, IOTOMY YTO M03BOJIsIeT ab-
CTPaTUPOBATHCS OT MAJIOCYIIECTBEHHBIX fieTasell. Kak pa3paboTunky MHe He HYKHO
3HATD, I KAKUX OCOOBIX ONTUMU3AIUN WU BO3MOXKHOCTEH 0COGEHHO MOAXOIUT
(opmat X, BMECTO 3TOTO 5T MOTY 3alIOMHUTH TPOCTOM, OXBATHIBAIONINI MHOTHE (DOP-
MaThl ClI0cOb MoJyueHusT M300pakeHusT Ha aKpaHe. 3a TO, Kak UMEHHO 3TO MTPOUC-
XOJIUT, OTBETCTBEHEH TOT, KTO Pa3pabaThiBAET MPOTPAMMHYIO MOMIEPIKKY KOHKPET-
Horo hopmara.

ADGCTpaKIUs BBIEJSET CYIHOCTB, SIIPO TPYIIIBI CBSI3aHHBIX CTPYKTYP AAHHBIX UJIH
6JIOKOB KoJa 1 youpaer crieruduyeckue AeTaIu.

AGCTpaKIus co3/laeT YeTKOE Pas/eIeHne MEKLY TEMH TIPOTPAMMHUCTaMH, KOTOPbIE
XOTSAT MTPOCTO UCTIOIB30BATh MOJYJIb Kozla (B HAIIEM CJIydae /st CO3/IaHus n300paxke-
HUS ), ¥ TEMU, KOTOPBIE XOTST HAITUCATH HOBBIE MOLYJIH KoJia (B HAIIIEM CJIydae JIJIst TO/I-
JePKKK HOBBIX (popMaToB nzobpakenwii). [IepBbIM 15 pelieHrs 3aJauu JOCTATOUHO
MIPABUJIBHO BBI3BATH (PYHKIINIO, B TO BPEMsI KaK BTOPbIE JOJIKHBI JIUIIb TUCATh PYHKIINN.
Ho u TeM u ipyrum He3aueM yIOMUHATH O CAMOM uHTepdelice — OH yiKe OIpeseseH
C IIOMOIIBI0 AOCTPAKTHOTO OOBEKTA.

Jliist Toro uto6bI focTrub yerexa B OOTI, pekoMeHyeTcs 3apaHee IPUBBIKATh K 110~
HCKY CBOUCTB CTPYKTYD JAHHBIX UJIH MPOTPAMMHBIX KOMIIOHEHTOB, KOTOPBIE TIOXOKU
JPYT Ha JIPYTa JI0 TAKON CTEMeHH, YTO OHM MOTYT ObITh abeTparnposanbl. Tak, B ERP-
CHCTEMe UMEET CMBICJ CBECTH BCE MPOAYKTHI K OTHOMY 00BEKTY, KOTOPBIH 00JIaaeT
TAKUMM CBOWCTBAMH, KaK IleHa MU CPOKK JoCTaBKK. B crcteMe o6paboTkn nsobpaxke-
Hull 6a30BbIM 00beKTOM ObLT ObI GuIbTp. Kaxaas KoHKpeTHas peaausanus 00beKTa
(ubTpa peanusyer cBOU METO/I, KOTOPBIN U3MEHSIET BXOIHOE n300pakenue. Kak ator
MeTOJT paboTaeT, 3aBUCHT OT (DAaKTHIECKOH peasrn3aliny, 6a3s0Bbiil 0GHEKT HE UMEET C HTUM
HHUYEro o0IIero.

Ecyin BBI cHavasia onpesiesmre cBou abcTpakTHbIe 6a30Bble 0GBEKTHI U MX CBOWCTBA,
a y’Ke 3aTeM 3arpOrpaMMUpyeTe KOHKPETHYIO PEAIU3AINIO, TO JIOTHIECKU MOIETUTD KO/
XOPOIIIO TIOJTYYUTCST CAMO COOOM.
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NMonumopchunsm

ITocite TOro Kak BbI abcTparupoBaiy oOmmye cBoicTBa 00beKTa, BaM HEOOXOIMMO 11034~
GOTUTHCA O PA3IMYUAX, YTOOBI UMETh BO3MOKHOCTD HCIIOIb30BATh 9TOT KO B Pa3/Iny-
HBIX KOHKPETHBIX CAydasx. B mpuBeseHHOM panee TIpuMepe MbI OIUCAIN ¢ TOMOUIBIO
o6bexta Image ocHoBHBIE (DyHKIMK M300pakeHus. 1 Tereps AJ1sl TOTo, 4TOObI 1ieIeHa-
[paBJIEHHO YTO-TO HAyaTh AEJIATh C KOJOM, HEOOXOAMMO pa3paboTaTh crenupuuHble
00bekThI Image z11st pasHbix (OPMATOB U300PAKEHMIA

object PngImage inherits Image {
function render ($x, $y) {

object JpegImage inherits Image {
function render ($x, $y) {

}

BaiBinas 10 aToro abcrpakTHoM (GyHKIMs render() Tenepb OyAeT OKUBJIEHA C 1IO-
MOIIBIO KO/Ia, KOTOPBIN MOXKET pacrakoBbIBaTh (U3 $data) 3akomuposanubie B PNG
wiu JPEG nannbie 1 OTpUCOBBIBATH TUKCENbI HAa dKpaHe. [Tepementbie $height, $width
1 $data SBJISAIOTCS YaCThIO POUTENBCKOTO KJIACCa, U, CJIEIOBATENBHO, UX He HY;KHO ellle
pas oNpenesATh 14 cnennduyeckux o6bekToB. KoopauHatsl $x 1 $y, B KOTOPHIX JOJIK-
HO OBITB [TOKA3aHO U300paKeHNe, He ABJAIOTCS YACThIO 00BEKTa, IOTOMY 9TO, BO3MOXK-
HO, 9TO JKe N300paKeHNe 3aX0UETCsT TIOKA3aTh U B [PYTUX YACTAX IKPaHA.

Tousbko Giarogapst monuMopdusmy ¢ momoinbio OOTl MOKHO co31aTh AeHCTBH-
TeJIbHO MOJYJIbHBIN ¥ IIOBTOPHO UCIIOJIb3yeMbII cOPT, HOTOMY 4TO paspabaThiBaeMble
uHTepdENCh OCTAIOTCI HEM3MEHHBIMU JIJIsI MHOKECTBA PAa3JIUMYHbBIX, HO IIPU ATOM CBSI-
3aHHBIX oOsacreil. HeBaskHO, Kakoil rpadudeckuii opMar Mbl XOTUM TIOJIEPKATE, —
OCHOBoITOJIATaIIHe GYHKIIUH OCTAIOTCS IPEKHUME. MBI MOKEM OBITh YBEPEHBI B TOM,
4yTO BCce rpacduyeckue (popMaTsl MOAEPKUBAIOT 3TY (DYHKITUIO, U 37IECh HAC HE MHTEPe-
CyeT, KakM 00pa3oM 3TO JOCTUTAETCSL.

BzaumozeiicTBue abcTpakiinu U HoJuMopusMa 06JerdaeT TOBTOPHOE UCTIOJb-
30BaHHUe KO/, TOTOMY YTO €r0 MOKHO BCTaBJIATH BCErla OJHUM U TeM ke 00pasoM
B pasjuuHble cpeibl. Tak, B HameM IpuMepe ObLI0 Obl 0YeHb IIPOCTO OCYIIECTBUTH
WHTETPAINIO HOBOTO rpaduveckoro (popMarta, TeM He MeHee, BO3MOKHO, CaM MPOIECC
HAIMCAHUsI COOTBETCTBYIONIEH (hyHKIUU render() st aToro dopmara ObLIT OB 10-
BOJIBHO TPYZOEMKHUM.

HacnepoBaHue

B 06bEeKTHO-OpHEHTHPOBAHHOM [TPOrPaMMHUPOBAHUN HACJIEJOBAHKE UTPAET BAKHYIO
poib. K coxkajieHuIo, 1 3TOT TEPMUH JIMIIb YACTHYHO COOTBETCTBYET TOMY, YTO MbI OObIY-
HO TIOHUMAeM II0]] HacJeJoBaHreM. B To BpeMs Kak B peaTbHOM MUPE XapaKTePUCTUKU
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poauTesiell TOJIbKO pa3 HacJaeyIoTCs IeTbMU, a 3aTeM Te BelyT COBEPIIEHHO OT/e/IbHYIO
KU3HB, 0OBEKTBI OCTAIOTCS CBA3AHHBIMIL €CJIU U3MEHSIOTCST CBOMCTBA POAUTEIHCKOTO
KJlacca, TO MEHSIFOTCST U CBOMCTBA MPOU3BOAHBIX KJIaccoB. OOUIMM SABJISETCS TO, YTO
U TYT U TaM CBOMCTBA HACTEAYIOTCS U HET HEOGXOIMMOCTH CO3/IaBaTh MX 3aHOBO.

Harmmu panee BBezieHHbBIE KIacchl PngImage 11 JpegImage CBSI3aHBI IPYT C IPYTOM, OHI
TTOTOMKH KJ1acca Image. B To BpeMst Kak KoOJI, C TOMOIIBIO KOTOPOTO PacHaKOBbIBAIOTCS
PNG- unu JPEG-daiinsl, MeHsieT cBOI BHEITHUI BUJT KXK/IBIN pa3 B 3aBUCUMOCTHU OT
rpaugeckoro opmara, y 1o04epHuX 06BEKTOB ecTh ob1ne Yeptel. Hanpumep, ecim
noTpebyeTcst y3HaTh IUPUHY WK BBICOTY M300PaskKeHUS B IIMKCEIaX, 0e3 PasHUIIBI IS
Kakoro (popmara, To, KOHEYHO, BBl HE 3aXOTHTE JIJISI 9TOTO 3aHOBO MEPENUCHIBATD KOJT /TSI
Kax10r0 (hopMaTa M300pasKeHNUL.

3liech B UTPY BCTYIAeT HACIEIOBaHME: BBl TTUIIETE KO TOJbKO OJMH pa3 KaK MeTO/T
B 00bekTe Image, U €ro MOTOMKH HACJIEAYIOT STOT METOA. ITO BBITJISIIUT CJAEAYIONINM
obpasoMm:

object Image = {
var $height;
var $width;
var $data;

abstract function render ($x, $y);

function getWidth () {
return $width;

function getHeight () {
return $height;

object PngImage inherits Image {

function render ($x, $y) {

}

Wrak, 4ro0sI co31aTh 00beKT PngImage, HYKHO HAITUCATH:

var $png = new PngImage(url);
print ("Breite: "+$png.getWidth()+" Hohe: "+$png.getHeight());

Kax BbI Bu/iuTE, B OIIpEIe/IeHUN obbexTa PNGImage HUYETO He M3MEHUIOCh, HO OH
moJiyunyi yHKIIMOHAJBHOCTD, TOTOMY YTO MbI PeaJM30BaJIM METO/IbI getWidth ()
1 getHeight () B poauTeabCcKOM Kiacce. M B TOT jke MOMEHT Bce ipyTue creruduye-
ckue popMaThl U306paKeHHii 9Ty QYHKIIMOHAIBHOCTD... Hy-Y-y, yHacJaeq0Baau. Bme-
CTO TOTO YTOOBI PACIIUPTH KAKOU-TO OAUH OIpeeeHHbIN (hopMaT n306paskeHUsI, Mbl
pasoM czesianu Bce popMaThl yMHee U yaoOHee.
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Koneuno, 310 He uyn071elicTBEHHOE CPEACTBO. B mporerypHOM IPOTrpaMMIPOBAHNIN
BBI TIPOCTO POy OIUPOBAIH ObI KO [UIS PA3INYHBIX (QYHKITNH H300paKeHNH, OTIH KOJT
TS BBICOTHI, IPYTON — JJIst MIUPHUHBL TeM He MeHee 9TO TIOTOM HeoOXOANMO OBITIO OB
IIPOJIeNIaTh U JIJISI BCeX IPYTUX (hopMaToB.

BrurioueHne METO/IOB B POIUTENHCKUN 00beKT uMeeT Tpu ahdeKTa.

1. Eciau nporpaMMHCT BUJIUT KOJI, TO OH 3HAET, YTO METO/IbI getHeight () u getWidth()
MOTYT OBITh BRI3BAHbI 751 BeeX rpaduaecknx ¢popmaTos. Ecim 661 971 METOBI GbLIK
BKJIIOUEHBI B 00beKTHI PngImage 1 JpegImage, TO MOT OBl CYLIECTBOBATD TPETUH (op-
Mar u306paXKeHus, y KOTOPOro 9TUX METOJOB He ObLIO Obl.

2. Kaxapiii popmMaTt, KOTOPBII MBI XOTHM MOAAEPKATh, OJKEH 001a1aTh CBOMCTBAMUI
BBICOTHI M INUPUHBL TakuM 06pasoM IBHO Oy/IeT IIOKa3aHOo OIHO YCJIOBKE, KOTOPOE
C JIETKOCTBIO MOKHO pacCMaTpUBaTh KaK M3BECTHOE, He TIPOBEPSIS €T0.

3. TIpomnsBojHbIE KIACCHI COIEPIKAT TOJIBKO crienndriecKuil Ko/ st CBOero rpaduye-
ckoro opmara. Pogurenbekuii Kiace CoepsKUT TOAbKO GoJiee 001mii Ko, DTO 10~
3BOJISIET YIIOPSAIOYNTH OOBEKTHI M Y€TKO PA3/eIUTh 3a/aHust. B OOJbIINHCTBE CITy-
4aes BbI TOJIBKO OyzleTe CMOTPETh, KaKue METO/Ibl COAEPKUT POAUTENbCKUI KIIACC,
[IOTOMY 4TO JiJIs1 0TOOpakeHUst U300pakeHu He 00513aTeIbHO YYUThIBATH Clielupu-
Ky rpadudecknx ¢popmaTos. TakuM o6pasoM, HacIeA0BaHUe NOAAEPKUBAET IO~
MopGhU3M.

Pa3yMHoe ucnosnb3oBaHue OO0

OOII Bcerga Xopo1Io UCTIONB30BaTh TOTA, KOT/IA BB IMEETe JeJI0 C JaHHBIMU, MEKIY
KOTOPbIMU MOJKET ITPOUCXOAUTH MHOT'O BSaI/IMOI[efICTBI/IfI. HoayMaﬁTe, KIIpumepy, o Cru-
cTeMe MHTepHeT-MarasuHa. TpeboBaHUsI K TaKO CUCTEME CIIeYIOIITE,

O KuueHTbl MOTYT BBIOMPATH TOBapbl (TOBaPHbIE MO3UIIMK) 1 J0OABIATH UX B KOP-
3UHY.

O KireHThI MOTYT BUIETH OOIIYIO CTOUMOCTb.
O KiameHTB MOTYT 3aKa3aTh TOBAPHI U3 KOP3WHBI UJIW OUYNCTUTH KOP3UHY.

Eciu BbI 3aX0THUTE IEpEHECTH 3TH TpeOOBaHUS B IPOrPaMMHOE 00€eCIIedeHHE, TO Cpa-
3y YBUZINTE, YTO MX MOKHO JIETKO PEaTN30BATh C MOMOIIbIO Pa3JINIHBIX JJOTUYECKHX
e/IMHUIL, TAKUX KaK CKJIaJl, COJEPKAIIUI TOBapPbl, KIMEHT, KOP3UHA U Pa3JIMYHbIE TOBaP-
HbIe MTO3UIIUU. JTHU TJIABHBIE TePOU Halllel MCTOPUH B3aUMOJIEHCTBYIOT APYT C IPYTOM
OTIPEe/IEIEHHBIM 00Pa30M.

Korza kiauenT 1o6aBiser ToBap B KOP3UHY, B KaTajlor OTIIPAB/ISETCA 3aIIPOC Ha IIPO-
BEPKY TOI'0, ECTh JIM 3alIPalluBAEMbIi TOBAp B HATUYMH.

Jlns oroGpaxkenns oOmIei CTOMMOCTH KOP3MHE HYKHO 3HaTh, KAKUE TOBAPhI B Hell
cozepxarcs. Ko, KOTOpbIi peannsyeT KOp3uHy, paCCUUTHIBAET MOJHYIO CTOMMOCTD,
OT/IEJIBHO 3aIpaIlnBast y KaKI0ro TOBAapa ero 1eHy U 3aTeM BbICUMTBIBAS CYMMY.

Il okoHYyaTebHOro 0hOPMIIEHNS 3aKa3a HeoOXOAMMO, YTOOBI IIPOLYKTHI B Hase
6w 3a6poHupoBanbl. KaTasior 10/keH akTyaIn3upoBaTh HaJIMYMUE TOBAPOB, U O[HO-
BPEMEHHO € STUM KOP3HMHA A0/ KHA ObITh OYMILEHA.
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Yro6bl aHHYIUPOBATD 3aKa3, HYsKHO OYUCTUTH KOP3UHY.

Eciivt BbI IpoaHATM3UPOBAIN TAaKUM 00pa3oM TpeGOBAHUS JIJIst MATA3UHA, TO YIKe Pas-
PabOTaITH IPOCTYIO APXUTEKTYPY TIPOTPAMMHOTO 0OECTIETEHHUST C MOTYJISIMI U B3AUMOZIEH -
CTBUSIMU. DTy aPXUTEKTYPY JIETKO MOSKHO OTOOPA3UTh C TIOMOIIIBIO TPOTPAMMHBIX 0GBEKTOB
Item (Togap), Cart (Kopsuna), Customer (Ilokymnaresns) u Magazine (Karasior/ckian):

Article {
var id;
var name;
var price;

}

Cart {
var articles[];

function empty() {
articles = new list();

}

function getTotalPrice() {
var int price = 0;
for (var i = @; i < articles.length; i++) {
price = price + articles.get(i).price;
}

return price;

}

function addArticle(Article article) {

}
}

Customer {
var cart;
var store;

function placeOrder() {
var articles = cart.articles;
cart.empty();
. // mit den Artikeln dann zum Bezahlen.
for (var i = @; i < articles.length; i++) {
store.removeArticle (articles.[i]);
}
}

function cancelShoppingCart() {
cart.empty();
}
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Magazine {
var articles[];
var numInStore[];

function removeArticle(Article article) {
for (var i = @; i < articles.length; i++) {
if (articles[i].id == article.id) {
numInStore[i] = numInStore[i]-1;

function hasArticle(Article article) {
... // EcTb nu B 6a3e onpepeneHHbli ToBap?

function addArticle(Article article) {
... // DobaBuTb B 6a3y onpepesieHHbin ToBap

}

YuuTsiBaiiTe, 4UTO KaK/IBIN CO3MaHHBIN BaMi OOBEKT UMEET MTPABO Ha CYIIECTBOBA-
HUe, TIOTOMY YTO OH IIPUBHOCHT HOJIe3HbIEe (DYHKI[II, KOTOPBIE HUT/IE 10 9TOT0 He ObLIN
peann3oBaHbl. ITO MPABO Y 0GBEKTOB OIHO3HAYHO €CTh TOT/IA, KOT/IA B3aUMOJIeHCTBIE
o6bexTa A ¢ IpyruM 06BEKTOM U3MEHSET COCTOSTHUE 0OBEKTa A, COCTOSHIE APYTOTO
006DbeKTA TN COCTOSTHIE 06OUX — B HATIEM CIYYae TOBAPHI MOTYT OBITH MOMETIEHDI
B KOP3WHY/yIaJeHbl 13 KOP3WHBI NJIN CHATHI C yueTa Ha ckyaze. ToMy, KTO 4nTaer
BaIll KoJI, Oy/IeT TIOHSITHEE, €CJIU KOP3UHa caMa OyeT KOHTPOJUPOBATh U U3MEHSTh
CBOE COJIEPIKUMOE, UEM eCJIM Hajlo OyIeT cHauasia HaliTH KOP3UHY KJIUEHTA B TI00aIb-
HOM JIBYyMEPHOM MaccuBe (Bce KJIMEHTHI, BCEe TOBAPHI ), a 3aTeM U3MEHSATH B 3TOM KOP-
3UHE cTaTyc ToBapoB. [Ipr 06HEKTHO-OPUEHTUPOBAHHOM TIOXOIE Y KaXkKI0TO 0OhEKTa
KJIUEHTA €CTh TOJIBKO OINH OOBEKT KOP3UHBI U 00BEKT KIMEHTA MOJKET BbIIaBATh 00D~
€KTBI TOBApOB 0e3 HeoOXOAMMOCTH Ppa3OUpaThCs ¢ TeM, KAK IMEHHO XPaHATCs OObEKThI
TOBapoB. TakuM 06pa3oM, TPUAETCS UMETD €TI0 TOIBKO C OHUM TIPOCTHIM MaCCHBOM
BMECTO JIBYMEPHOTO.

Ecav mucath npuiioskeHue, UCnob3yst 00bEKTHO-0PUEHTUPOBAHHBIH MOAXO/, TO
C TIOMOIIBIO KOPOTKHUX U MPOCTO cPOPMYIUPOBAHHBIX OMUCAHUN MTPOLIECCOB MOXKHO
B 00IuX YepTax HabpocaTh B3anMOIeHicTBIE 0OBEKTOB, He JTOMast TPU ITOM 3apaHee
rosioBy Haj Aetaismu. Takue rpy6bie HAGPOCKU MOTYT OBITD MOJIE3HBI TIPH Pa3paboT-
K€ CHCTEMBI, 4TOOBI BKpATIle OMMCATh (GUITKH U B3AUMOJIEHCTBHUE € TIOIh30BATEIEM.
Koneuno, Bce 3T0 BO3MOXKHO U B IIpoIlelypHOM TIporpaMmmuposanuu, Ho OOII oco-
GEHHO XOPOIO MOIXOINT JJisi COTIOCTABIEHUST PA3TOBOPHOTO OMUCAHNUS U Peasi3a-
[[UH, TIOTOMY UTO 37I€Ch IIPOrpaMMHBIe 00BEKTHI MOTYT PACCMaTPUBATBCA KaK MEH-
TaJIbHbIE EJIMHUIIBI, KOTOPBIE 00JIa1a10T COGCTBEHHOM MaHepoii mosesenust. Hampumep,
y Hamrero o6bekra Cart (Kopsuna) ectb MeTost empty (), KOTOPBIH MOXKHO BbI3BATD U3
customer.placeOrder() ¢ TOMOIIBIO cart.empty().
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Hepoctatku n npo6siembl

He rak XOpo1Io OOII mogxomuT st CJIy4a€B, KOrJa y BacC €CTb JINIIb 60JIbIIOE KOJINYe-
CTBO ITOXOKUX ITPOCTBIX JaHHbIX, BE€Jb TOI'/la Y 00BEKTOB HET IMpaKTU4Y€CKU HNUYEro, Kpo-
M€ METOZ 0B, KOTOPbI€ OTBEYAIOT 3a YTEHUE U 3allUCh [IEPEMCHHBIX-YJIEHOB. Ho ecou BoI
IIPOCTO XOTUTE COXPAHUTD /IaHHbIEC, TO ITO IIPOIIE C/l€/IaTh C IIOMOIbIO MaCCHBa HUJIN
XenInpoBaHUA. A ciibHO THUIITM3UPOBaHHbIE O6'beKTHO-OpI/IeHTI/IpOBaHHbIG A3bIKH, TaKNE
KaK Java, BBIHYK/AIOT ITPOrPaAaMMUHCTOB BMECTO 9TOI'O OIIPEACJIATH O6’beKTbI, JlaKe eC/Iin
BBe/JeHHUE 00bEKTa B JlaHHOM MECTE CKOp€e HEIIPAKTUYHO.
OO6beKTBI JIy4lie NCII0JIb30BaTh, KOTI'la OHU:

O JeMOHCTPUPYIOT Pa3IMYHOE MOBe/IeHNE B 3aBUCUMOCTH OT UX BHYTPEHHETO COCTOSI-
Hus. Hanpumep, 06beKT 0JIb30BaTEs, KOTOPbIH paspeliaeT onpe/ieeHHble Jei-
CTBUS, TOJIBKO €CJIA Y HErO CTaTyC «3aJI0THHEH;

O MOTYT BBIIOJIHATH BHIYMCICHUS C UCTIOIb30BAHNEM COOCTBEHHBIX JAHHBIX 1 TEM Ca-
MBIM CO3/IaBaTh CJIOKHYIO CUCTEMY, KOTOPasi CHapy»KH IPOcTa B IPUMEHEHNH;

O TPeACTABJSAIT Pa3JUYHbIE BADUAIMK OJHOM TEMBI TAKUM 00Pa3oM, 4YTOOBI OBLITH
OCHOBHbBIE (DYHKIIUHU, CBOWCTBEHHBIE BCEM POJICTBEHHBIM 00BEKTAM, U, TOMUMO 3TO-
ro, cienupryeckre HGyHKITUH.

Oxnaxo npu pazpabotke I1O JOBOJIBHO YACTO TIPUXOJUTCSA UMETD JIEJ0 C OAHO00-
Pa3HBIMHU JAHHBIMH, He TPeOYIOIMMHI HUKAKHMX CI0KHBIX BBIYMCICHUN MM B3aUMOIEH-
ctBuii. Takoii TUI JaHHBIX XOTh ¥ MOKHO IIPEJICTABUTH 00BbEeKTHO-OPUEHTHPOBAHHO, HO
3TO MaJIO YTO JACT 110 CPABHEHHIO C IIPOIIEALYPHBIM IIPOTPAMMUPOBAHUEM.

B kauecTBe nmpuMepa MOKHO UCIOIb30BATh OLEHKY TOAMYHBIX 000POTOB BeeX (huma-
JIOB BaIlleil KOMIIAHUH 32 MOCTEIHIE TOABI, TO €CTh BPEMEHHOM PsIJI IIPOCTHIX YNCEJT I
Ka1oro punmana. JeficTBUTENhHO, 5TO MOKHO OBLIO GBI CMOAETMPOBATD M C TOMOMIBIO
06BEKTHO-OPHUEHTUPOBAHHOTO TTOXO0/A: ONPEAETIUTD OOBEKT OLIEHKH, 0OBEKTHI (hrsira-
JIOB ¥ 00BEKTBI 000POTOB, HO MEKLY STUMI 06OPOTAMU HET GOJIBIIOTO KOJINYECTBA B3aK-
MozeHcTBHIL. AHanu3 cpeaHero o6opoTa A1 Kaxk/0r0 U3 (GUINANO0B MPEACTABIAET
co6OH TIPOCTO CYUTHIBAHUE KOJMYECTBA IIPOJAK, UX CyMMHUPOBAHKUE U BHIBEACHNE CPEJl-
HETO 3HAYEHMS, TIPH TOM CTATyC KaKIO! OTAENbHON MPOAaKK HE MEHSETCS.

Hamr npuaymanubiii o6beKT 060poTa HUKAaK He pasBuBaeT cucremy. Takoit oGbeKT
6b11 GBI TIPOCTHIM KOHTEHHEPOM JIJIST YMCEJT, B OTJMYUE OT 00bEeKTa TOBapa, KOTOPbIi MO~
€T BBICYUTBIBATD IIeHy OPYTTO U3 HETTO UJIM COAEPIKATD PA3JINYHbIE IIEHBI /IS PA3HBIX
KOH(UTYpanuii. ITOT TUII ZAHHBIX JTyYIIe U JIETYE IPEACTaBUTD B BUZIE MACCHBA U (DyHK-
1Wii, HATIPUMEP UCIIOJIb3Ys MPOLEAYPHOE TPOrPaMMHUPOBaHKE /IS PACYETa CPEIHEro
obopora:

var float[][] sales;

function getAverageRevenueForBranch (int branchId) {
var sum = 0;
for (var i = 0; i < sales[branchId].length; i++) {
sum = sum + sales[branchId][i];

}

return sum / sales[branchId].length;
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Pa3nunuHblie mogenum obbekTa
B 3aBMCUMOCTH OT fi3blKa

O0ObEKTHO-OPUEHTUPOBAHHBIN IIPUHIIUII HEJb3s1 a0COIIOTHO OJUHAKOBO IIPUMEHUTD
B J1060M si3bike. Onucannble B ganHoi raase csoiictsa OOII apasiores 6osee nan
MeHee OOIIUME, HO TeM He MeHee SI3bIKK CYIIECTBEHHO PasJIMYaloTCs B TOM, KaK OHU
peanmsyioT 3TU CBOMCTBA.

Hampumep, ecain Java HCIIOJNB3YET JJIs1 OIpeiesieHIs 00beKTOB CBOETO PoOja Iia-
GJIOHBI — TaK Ha3bIBa€MBbIE KJIACCHI, TO IPYTHUE SI3BIKU Kya 6oiee TnOGepasbHbl U B HIX
MOHO 100aBagaTh 00beKTaM J00ble HOBbIE CBOICTBA BO BPEeMs BbLIIIOJHEHUS [IPO-
rpamMmbl. S3biku, 6asupyromuecss Ha OOTI, B aTOM miate GoJiee KeCTKUE: eCIIH 3aX0-
yercst 106aBUTh 0OBEKTY HOBOE CBOMCTBO, OY/Ib TO METOJ WU TIePEMEHHAs, TO MPH-
JIETCSI MEHSITD OTIPe/leJIeHHe KJIacca UM CO3/1aBaTh PACHIMPEHHBINA KJIACC C TTIOMOIHIO
HacJIeJOBaHUsI.

Ob6s3aTesTbHO aIalITUPYHUTECH K ITPABUJIaM CBOETO sI3bIKa. ECJI BBI 10 9TOTO HEILJIOXO
CIIPABJISLIUCH ¢ JavaScrip, mpupojia si3bika KOTOPOTo 6oJiee IMHAMUYHA, TO €CJIU BAPYT
BaM TTOHAA06UTCS TporpaMMupoBaTh Ha C++, ipueTcs nmepeyduuBarbest. Jaxke eciu
CTaTHYECKUH MOAXO0/] TAKKUX S3BIKOB, Kak C ++, 6a3upyronuxcst Ha KJIaccax, Clepsa mo-
KaXKeTCda BaM CJIOKHBIM U KE€CTKUM, BbI JOJIJKHBI UJIM HAYaTh NCIIOJIB30BaTh UX, UJIN
B IIPOTUBHOM CJIy4ae MPoCcTo u3beraTh aToil A3bIKOBOI ceMbu. Eciiu ke BbI, HA060pPOT,
XoTuTe Tepeiitu ¢ Java Ha 6osee rubkuii OOTI-s3b1k, Hanpumep PHP, To Bam ciienyer
MepecTaTh MBICJIEHHO JI€TUTh BCE Ha KJIACCHI I HEPAPXUN HACIETOBAHUSL.

qGM 6I)ICTp€€ BbI Hepey‘{I/ITGCb 1 OCHACTUTE CBON O6'b€KTbI BO BPEMA BBITIOJTHEHUA
[IPOrpaMMBbl HOBBIMHU METOIaMHF HJIU TIEPEMEHHBIMU 9K3eMILIsIPa, TeM GOJIbIIe BbI Oyiie-
Te B3aUMOJIEHCTBOBATD ¢ A3bIKOM. Jlaxke ecm Biagets OOII, mpu mepexojie Ha Apyroit
SI3BIK BOSHUKHET OIPEEIeHHbBII Oapbep, IOTOMY UTO TIPABHJIA MOTYT OBITh PAa3HBIMU.
CHusbTe TpebOBaHUS K caMOMY cebe 1 OTKaKUTECh OT UAEH BO UTO ObI TO HH CTAJIO TIepe-
HECTH CBOU CTUJTb HA HOBBIH SI3BIK.

O61bEeKTHO-OpUEeHTUpPOBaHHOEe
nporpaMmMmMpoBaHU1e U NJ1aHbl
no 3axeaTy MMpa

O06bEeKTHO-OPUEHTHPOBAHHOE [IPOrPaMMUPOBAHIE IIOXO0KEe Ha KOPOOKY ¢ «Jlero»: us
MaJIEHbKKX JleTajlell MOKHO coOMpaTh GOJIbIINE CTPYKTYPbI U COEAUHATD UX B IleJIbie
Mupbl. VI uMeHHO u3-3a Toro, uto B OOII 9T0 BEIXOAUT IIPOILE, YEM B IIPOLIELYPHOM
[IPOrPaMMUPOBAHKHU, Y MHOIMX Pa3pabOTYMKOB €CTh [IEPUO/I, KOI/a OHU Iiepebapiinba-
10T ¢ 00BEKTHO-OPHUEHTHPOBAHHBIM MOJIeIMpoBaHueM 3a1a4. OHU IyCKaOTCs B KOIII-
MapHble abCTPaKTHbIE NEePAPXUK KJIACCOB JIaKe TaM, e BEPOSTHOCTD TOTO, YTO ITOT KO,
HOHA0OUTCS B KaKOH-KO0 €lile 4acTh IPOTrPaMMbl, KpaiiHe MaJia.

Hosuukam B OOII yacTo 1005t aBaTh COBET: UIINATE CHaYaja oO1Imii, abCcTpaKT-
HBII1 00BEKT, a 3aTeM BBIBOAMTE M3 HETO KOHKPETHbIE pealu3aliiu I HeOOX0AMMbIX
curtyanuii. XoTh 9TOT COBET HAJEKHBIA U MOAXOAUT AJist OOJIBIIUHCTBA CJAYYaeB, OH
MOJKET CIIPOBOIMPOBATH Ha TO, YTOOBI «3aTaAYMBATL»> 10/] IOBTOPHOE UCIIOJIb30BaHKEe
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Jlaske camble crieluduyecKre KJIacchl, 4YTO He MMeeT CMBICJIA 3a MpeelaMi KOHKPeT-
HOTO TIPOEKTA.

B raxoii cutyanuu, 6yydu He O4€Hb OMBITHBIM TIPOTPAMMHUCTOM, HY5KHO YSICHUTD
cebe, 4TO 3a/1a49a B TOM, YTOOBI HAITHCATD He MEPCIEKTUBHYIO CTAHAAPTHYI0 GHOIHOTEKY
HCII0JTh3YEMOTO SI3BbIKa, & BCETO JIUIITh IPOTPAMMY, KOTOPasI, BEPOSITHEE BCETO, HE MOJTY-
YUT MUPOKOTO pactpocTpatenus. [loaromy moHayany He epebapiiuBaiite ¢ abcTpaxT-
HBIMU KJIACCAMU U HACJIEOBAHUEM, TPOTPAMMUPYIITE TOJBKO TO, B YeM €CTh CPOYHAsI
HeobxoauMocTh. Ecain BbI 63 0c060i Ha TO HYK/IbI MPOOYETEe CBOM CUITBI B CO3MAHUM
06BEKTHBIX MePapXHUii, TO 3a4aCTYIO U3-3a 9TOTO He TPUOJIIIKAETECh K CBOel (hakThye-
CKOM 11eJTH, a TIPOKPACTHHUPYETE, XOTh U, Ka3aJI0Ch Obl, a¢hdekTHBHBIM criocoboM. Eciu
Y BAC €CTh OIBIT B TMOAX0/AaX K 06BEKTHO-OPUEHTHPOBAHHOMY MBINLJICHUIO, TO 0OHAPY-
JKUBATh BO3MOXKHOCTU K aGCTPaKINHU y Bac OYIET TOMyIaThCs caMo COOOIL.

MHorue mporpaMMUCTBI CTPAIAIOT OT TTPOBIEMBI «<MOJIOTKA U TBO3/IsI»: €CJIN Y Bac
B PyKe MOJIOTOK, TO BCE BBITJISIIUT Kak TBO3/Ib. BB ucmosbayere /st 10601 pobiembt
OJIVH ¥ TOT K€ HHCTPYMEHT, JIasKe TaM, TJie 9TO He mMeeT cMbica. [locie HeGombIoil
NPaKTUKU MHOTHE HE3HAYUTETbHBIE TPOOIEMBI MOJKHO JIOBOJIBHO MTPOCTO PEITUTH TIPO-
HeypHO, a Bo3MOKHOCTH, KoTopbie OOII mpeiaraet it apXUTeKTyphl, U30BITOYHBI,
€CJIV UMeeTIIb JIEJI0 TOJIBKO C TTApOit COTeH cTPok Koza. [loka peanusyeris Takoe IpocToe
3aganue ¢ momoinibio OOII, amHA TPOrpaMMBbl MOXKET YBETHMYUTHCS B [[Ba pasa U 3Ha-
YHUTETHHO GOJIBIIE BPEMEHHU YiiIeT Ha 06lyMbIBAaHUE HACJIEIOBAHNSI M B3AUMO/ICHCTBUIT
00BEKTOB, YeM Ha caMy IIpobJieMy.

[ToaToMy, ecJii BbI MUIIETE HA SI3BIKAX, KOTOPbIE HE TPEOYIOT OOBEKTHON OPUEHTH-
poBaHHOCTH, TakuX Kak PHP uim JavaScript, To BbI I11lI€Te B COOTBETCTBUHM C IIPOGJIe-
MOTi: HeGOJIBIIIE TIPOrPAMMbI — TIPOIELYPHO, GOMBIIHE TPOEKTHl — C CAMOTO Havasa
06BEKTHO-OPUEHTUPOBAHHO. EC/HN JKe BBl UCIIOJIb3yeTe TaKoil A3bIK, KaK Java, TO aToT
COBET MaJIO YeM TIOMOXKET, IIOTOMY UTO IPOIIEJyPHO HA Java mucaTh 3aTPYIHUTEIBHO,
Jla 3TO U He MpeJroaraercs. B TakoM ciydyae coxpaHsiiTe CIOKONCTBYE U He TPAThTe
MHOTO BpEMEHH Ha MYAPEHYIO aDXUTEKTYPY.



XpaHeHue AaHHbIX

Ecsn Bam cpouno tpebyercs Tabauiia, B KOTOPOH He 6ojiee ceMu CTONGIOB,
KOTOpYyto y106HO 06pabaThiBaTh BMECTE C JAPYTHMU JIIOJIbMU, TO BbI, KCTATH,
MOZKETE [TPOCTO-HAIPOCTO BOCHOJIb30BaThCs KasenmapeM Google.

Rommenmamop 6 <Bioze 0isa cadosodoss, riesenmaschine.de

Y HeKOTOpBIX IPOrpaMM HET BBHICOKMX TpeGOBaHUI K XpaHEHUIO JaHHbIX. ECJu BbI,
K IIPUMEPY, MUIIETE YaT, TO JOJLKHBI TI03a00TUTHCS JIUIID 0 (haiiax KoHbUrypaun
U B cilyyae HeOOXOAMMOCTH — O XKyPHAJIUPOBaHUU coobuieHnit. B obiiem u neiom
OCHOBHOW 3ajiaueil IIPOrpaMMbl YaTa sIBJISI€TCS TOJbKO IIOJydeHne cOOOIIeHmit, uX
oTo6paskeHne U BO3MOKHOCTDb PACCHUIKKA COOCTBEHHBIX COOOIIEHHH.

Jlsist MHOTUX UTP He TPeOyeTCst CIIOKHOTO yIpaBieHus fanubiMu. [paduka u ckpuii-
TBI IIPUJIATAIOTCS, A TEKYIlee COCTOSTHUE TIPOXOKIAEHUS UTPhI MOKHO JIETKO COXPAHUTD
B HebopmnX daiinax. PazpaboTunkaM Urp PeAKo IPUXOAUTC GECIIOKOUTHC 00 0OMe-
He IAHHBIMU C IPYTUMU IPOrpaMMaMy UM O MOAXOAANINX (popMaTax /s A0JITOBpPe-
MEHHOTO apXUBUPOBAHUS.

PaspaboTunkam TEKCTOBBIX PEJAKTOPOB B 9TOM OTHOIIEHUH TOKE MOBE3JI0: TT0JIb30-
BaTeJM OTKPBIBAIOT (haiiJIbl, PEJAKTUPYIOT UX U COXPAHSIOT, IIPOTpaMMa-pelakTop He
JIOJIZKHA TIPEIOCTABIATH 6a3y HaHubix. [[01630BaTENb caM MOJHOCTHIO OTBEYAET 32 TO,
rJie ¥ KaK OH XOUeT XPaHUTb CBOU JITaHHbBIE.

Ho Bo MHOTHX cepax 3Ta CUTyaIust BBITJSIUT HHAYE, U BaM, KaK pa3paboTuuKy,
MPUXOMUTCS IyMaThb O TOM, KaK YIPaBJIATh JaHHBIMU, JeJIaTh UX JOCTYIHBIMU JIJIS
MOMCKa U, BO3MOXKHO, apxuBaiiuu. Hexkotopsle mpuioxenus, Takue kak [1O g na-
YUYHOTO aHAJIM3a, COBEPUIEHHO GeCIoie3Hbl 6e3 CBOUX MAHHBIX. 3/1ECh COAEPKUMOE
3aYaCTyIO BasKHee, YeM caMa IPOrpaMMa, U BbI, KaK pa3padoT4HK, JOBOJBHO YACTO
SBJISETECh eIMHCTBEHHBIM WJIN OJJHUM U3 HEMHOTUX MOJb30BaTesel, Tak 4TO BaM
NPUXOIUTCA CPasy, B IPoIlecce paspaboTKu 061y MbIBATh, IOMUMO IIPOYETO, eIl 1 BO-
IIPOC XpaHEeHUS JaHHDIX.

Eciu BBl nuimere MoOMIBHOE IIPUJIOKEHNE, TO OOBIYHO y Bac ecTh back-end-6asa
NIaHHBIX, KOTOpas 6epeT Ha cebst yIpaBJieHue MoJb30BaTENAMK 1 KOTOPAs — B 3aBUCHU-
MOCTH OT THIIA TIPUJIOKEHUS — JIOJKHA YMETb COXPAHATH ¥ OTIIPABJIATH re0/laHHbIe NN
BBeJICHHYIO T10Jib30BaTesieM nHbopmaiuio. VIMeHHO TPUIoKeHus g cMapTdOHOB
JIAIOT CETO/IHSI BO3MOKHOCTD [TOYYBCTBOBATh HA COOCTBEHHOI MIKype MPOBJIeMBbI TPO-
HIJIBIX TTOKOJIEHUH TTPOrPAMMHUCTOB: YCTPONCTBA OTHOCUTEJIBHO MEJIJIEHHbIE, M Y HUX
Masto namsiTi. [103ToMy, Kak pa3pabOTUYHK, Bl He MOKETE IIPOCTO JEPKATDH BCE JAHHBIE
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B RAM, a 10/5KHBI BMECTO 3TOTO BBITPY>KaTh HEHY>KHbIE JJaHHBIE BO (hJren-amMsTh. Tak
kak nozaksodyenue Kk back-end-6ase uepes UMTS ropaszo 6oJiee MeijIeHHOE, YeM Yepes
komibiorep ¢ DSL- uarn WLAN-noKk/I04eHreM, TO O4eHb MOKET ObIThb, UTO BaM IIPU-
JIETCST YCUJIEHHO MOJIyMaTh HaJl TeM, KaKUMM JJAHHBIMU BbI OyieTe 0OMEHUBATHCS MEKLY
MOGUJIBHBIM TIPIJIOKeHeM 1 back-end, a kakue naHHbIe ocTaHyTCS Ha yeTpoiicTse. B To
JKe BpeMsI caMasl BaxkHas nHGOpMaLus JOJKHA XpaHUThes Ha back-end-cepsepe, mo-
TOMY 4TO CMapT(OHBI JOBOJIBHO 4acTo TepsioTcs. M Bamum noabsosaresn OyayT BaM
GJIaroIapHbl, €CJIU TIOCJIe 9TOr0 BCe JaHHbIE He TPomaxyT 6e3BO3BPATHO, a UX MOKHO
OyzeT IPOCTO CUHXPOHU3MPOBATh Ha HOBOM yCTPOICTBE.

Bawm cireyer 3apanee MpUHSTH PENIEHUE O TOM, Kak OyAyT XPaHUThCS BAIlU JaHHBIE,
IIOTOMY 4TO IOTOM IIOMEHATH ero OyneT TpyAHO. B nmpuHIuIe, 3T0 BO3MOXKHO — IIPO-
pedakTopuTh IPUIOKEHNE TAKKMM 00Pa3oM, 4TOObI OHO COXPAHSIO CBOM JaHHbIe B Oase,
a He B (hailyiaX, HO ATO M3MEHEHNE MOKET B JIaJIbHEHIIIEM ITPUBECTU K 3HAYUTETHHBIM
sarpartam. [ToaToMy, iepe]| TeM Kak HadyaTh [IPOrPaMMUPOBATh, BAM CTOUT 061yMaTh CBOU
TpeGOBaHK K XPAHEHUIO JAHHBIX.

JIBuzKOK GJioTa, KOTOPBIIT 1 HATIMCAJIA CaMa | C TIOMOIIBI0 KOTOPOTO BEy He-
CKOJIbKO OJIOTOB, He UCTOIb3YeT 0a3y TAHHBIX, TOTOMY YTO MHE 10 CETOHSIII-
HETO JIHS TI0 KAKON-TO HESICHOH TPUYITHE HEMTPUATHBI 6a3bl TAHHBIX. XOTST 5T UX
ysKe JIOJITO UCTIOJIb3YIO ¥ B IAHHON CUTYaIluu ToXKe TpuayMasa Obl, Kak Teo-
peTUIecKy 3T0 MOTI0 661 paboTarh. O TPUHATOM MHOTO JIET Ha3a/T JIETKOMBIC-
JIEHHOM PelIeHNN «aX, 3TO TOYHO IONET U C TEKCTOBLIMU (hailiaMu» 5 4acTo
COXKAJIEIO 10 CUX TTOP, TIOTOMY YTO, KOHEYHO, 6a3bl JTAHHBIX — 9TO PEINeHHE,
KOTOpoe ObLIO pa3paboTaHo KaK Pa3 ISt TAKUX 3a/[au.

Kampun

[l IpUHATHA 3TOTrO pellleHrs He CTOJBKO BaKHO, KaK Bbl XpaHUTe JaHHble (YTO
OYEHb JIETKO ), CKOJIbKO KAKIM 00Pa30M BbI XOTHTE IIOBTOPHO MX 3aMpalinBaTh. [[aHHbIE,
KOTOpbIE TPEGYETCS TPOCTO 3aaPXUBUPOBATH, MOKHO COXPaHsTh U B (aitmax. Ho ecau
BbI XOTUTE TIPOCMATPUBATD JAHHBIE, BBIYUCIISTh CYMMY, (PUIBTPOBATH U OOBEANHAT
MACCHBBI JIaHHBIX, TO BAM CTOUT TIOAyMaTh 0 6a3e JaHHBIX.

CyIecTBYIOT TPH PA3JIUYHBIX CIIOCOOA XPAHEHYSI IAHHBIX:

QO (paiisbl. ITo HpocTeiiniee peieHue A HeOGOMbIINX IIPOEKTOB U X OTJIALKH;
Q (aspl maHHBIX. Bel He mpoiizere MuMo 6a3 JAaHHBIX, €CJIM Balla IPOrpaMMa JOJIKHA
OCYIIECTBJISATD TIONCK WJTU aHATTU3 IAHHBIX;

O cucrembl yipasjaeHus BepcusaMu. JJoBoJbHO HeOObIYHbIH c110c00 XpaHeHHs JaHHbIX,
HO OH MOJKET OBITh I10JI€3€H, ECJIM COAEPKUMOE YACTO MEHSIETC.

daunbl

Barma mporpamma 6e3 0co6bIX YCHITHIT MOXKET COXPAaHSATh CBOM JJaHHbIe B (haiiiax 1 mo3-
’Ke IPOYUTHIBATD UX, IPAB/A, TOJHKO €CJIH MIPSIMO Celiuac BbI He THIIETe YUCTOE BeO-
npuJioskenue ¢ JavaScript.

Yacro BbI OyzeTe moy4aTh JaHHbIE Ve B (pailiax, Oyab To CSV-daiibl ¢ puna-
COBBIMHU JTAaHHBIMH, KOTOPBIE BbI IOJKHBI UMITIOPTUPOBATH U MTPOAHAIN3UPOBATH, NN
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PEe3yJIbTaThl HAYYHBIX M3MEPEHUI, KOTOpBIe BBI X0THTE 06paboTath. Ho maxke ecsu Bbl
Gepete nanHbie 13 VIHTEpHETa UK BAIU [IOJIb30BATEM CAMU CO3/[Af0T JaHHbIE, BB MO-
’KeTe ITOMeIAaTh UX B (DaiiIbl M T03Ke CHOBA ITPOYNTHIBATb.

Y xpaHeHUs JaHHBIX B (ailjiaX ecTh HECKOJIbKO IIPEUMYIIECTB. Bo-11epBbIX, 3TOT
€11oco0 He 3aBUCHUT OT sI3bIKa TIPOrPaMMHPOBaHust. Bo-BTOPBIX, BaM He TIPUXOAUTCS pas-
6upaTbes ¢ coenHeHsIMU 6a3 faHHbIX, SQ L vn cucteMaMu KOHTPOJIsA Bepeuii. Apxu-
BallUsI JAHHBIX TOKE HE SIBJISIETCS] TPOOJIEMOH, €€, TOMUMO ITPOYETO, MOKET OOECIIEUNBATE
MIPOTpaMMa Pe3epBHOTO KOTIMPOBAHUS JaHHBIX, €CJTH TaKyIo TIPeIOCTaBIseT Ballla CH-
crema. O6OMEHUBATHCS JAHHBIMHU, IAsKe OUeHb GOJBIIMME, MOKHO T10 3JIEKTPOHHON MO~
yre, yepes Dropbox wiu SFTP-3arpysky. Ha kpaiinuii cirydail y Hac Bce elle 0CTaroTest
USB-duanerkn.

Ho y atoro crocoba ecth 1 HECKOJIBKO HEJOCTATKOB: TOJHOTEKCTOBBIN TTIOUCK OTTe-
PaTHBEH B UCMOJIb30BAHUH ¥ GBICTPO BBIZAET PE3YJIBTATHI, HO TOJIBKO /IO TEX MOP, TIOKa
y Bac JIMIIb Heboiblire 06beMbl JaHHbIX. A BOT g 6osbliux (aitnos nmorpebyercs
YCTaHOBUTH MTOMCKOBYIO MauHy Bpoje Lucene v paboTaTh ¢ Hell 13 Ballel TIPOTPaMMBL.

Ecsu BbI 3aX0THTE MOIEPKUBATE THOKKE 3aTIPOCHI, BPOJIE «BCE MarasuHbl ¢ 060po-
TOM MEXKIY X U I €BPO», TO JOJIKHBI OyIeTe CUUTATH BCIO MH(MOPMAIIIIO U HATACATD KO
IS KQsKJIOTO 3aIPOca TAKOTO THMA. A CO3[IaHKe B Clydae HeOOXOAUMOCTA MHOXKECTBA
CJIOKHBIX U CTPYKTYPHUPOBAHHBIX MMOMCKOBBIX 3alIPOCOB OYET TPYAOEMKIM (<«BCE U3-
MepeHHbIE 3HAYeHUsT, KOTOPbIe OTHOCATCS K yeTpoiicTBy Robot 183, 11 Bce usmepentbie
3HaueHus Joint 3 rotation, kotopsie 6oJbiine 45°» ). C 6a30ii JAHHBIX 3TO MPOIILE, TOTOMY
yT0 Gasbl JaHHBIX 1 SQL OB M300PETEHBI KaK Pa3 JIJIst 3TOM EJIH.

A 4TO, ecJIu y BalIUX T0JIb30BaTeell eCTh BOBMOKHOCTh MeHITh fannbie? Torma
BaM HEOOXO/IMMO 3arpysKaTh MAKETHI JAHHBIX U CHOBA BHOCUTH U3MEHEHHBIE JJaHHBIE
B (hait. U Tor/ia Ha/io yMaTh 0 TOM, KakKiM 06Pa30M BbI XOTUTE PACTIOPSIIUTHCS ITHU-
MU u3MeHeHustMu, Kax[blil pa3 mepenuchBaTh BClo 6a3y JaHHBIX? YTPaBJISITH BEp-
cusAMu? IJTO TOKE MOXKeET OBITH JOBOJBHO HEYAOOHO U OYIET MPOIIEe OCYIEeCTBUT
B 6ase JAHHBIX UM B CUCTEME KOHTPOJIA Bepcuid. TyT jke Bac mojcTeperaer u camas
TpyAHOpelaeMast mpobeMa XpaHeHust B (paiiiax: ecyiu Ba MOJb30BaTeNs OIHOBPE-
MEHHO BHOCSIT M3MEHEHUs, KOTOPbIe 3aTParuBaioT Pa3inyHble YACTH OJHOTO U TOTO
ke (hailyia, Bala cucTeMa J0JKHA CBECTH 9T U3MEHEHUs 6€e3 MOTePH Pe3yJIbTaTOB
PaboTHI KasKI0TO U3 MOJTb30BATETeH. DTO MOKET CUUTATHCS KAKUM YTOIHO, HO TOJBKO
He [IPOCTBIM, U B MTOT'e CIIEIUAaJbHO JJIsI PpellieHus: 9TOM mpobJieMbl ObLia n306peTeHa
cucreMa yrpaBJieHus BepcusiMu, B 6ase faHHBIX GJIOKH JaHHBIX XPaHATCS B Pa3Jjiiy-
HBIX TabauIax (pensiiuoHHble 6a3bl JAHHBIX ) WU 3aMUCAX (TOKYMEHTOOPUEHTUPO-
BaHHBIE Ga3bl JAHHBIX ), U 6a3a OTBEYAET 3a TO, YTOOBI IPH MapaJiIebHbIX H3MEHEHH -
SIX He BO3HUKAJIU KOH(MJIUKTHI.

Ecuiut BbI petmiy XpaHUTh JaHHbIE B (haiiiax, To BaM HEOGXOIMMO BIOpaTh (hopMar.
B Hacrosiee BpeMst mupoko ucnosbsyores CSV/TSV, XML, JSON wiu cBoboaHbIe
TekcToBbIe (hopMmatsl. Kakoil 661 hopMmat Bbl HU BEIOpasIH, 3apatee yoeuTech B TOM, 4TO
nanubie 3akoauposanbl B UTF-8, nHaue mpu mpouTeHNH Bac OYAYT KAATh HEPHUSITHBIE
ciopnpussl (cM. TiaBy 17).

A ceituac i1 Kask/10r0 13 (OPMATOB Mbl IIPUBEJIEM IIPUMED U3 CUCTEMbI yIIPABIEHUS
pecypcamu (ERP), B koTopoMm B oiHOM (paiisie OKHBI COEPKAThCST CBOMCTBA JIBYX
[IPEeIMETOB: JIMBaHA U CTOJIA.
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Ce0600nbIe MeKcmosbie hopMampL IPEIAraloT abCoMIOTHY0 CBOOOLY AEHCTBUIA: BBI
caM¥ pelnaere, Kak XpaHuThb faHHble. HapuMep, MoskeTe pasMeraThb mo ofHoMY OJIOKY
JTAHHBIX B KaX/I0H CTPOKe.

Takoe xpaHeHue TOAXOMUT JJI *KYPHAIOB U JPYTUX NOX0XKUX (OPMATOB, IOTOMY
YTO 3aIIMCH B JKypHaJe BCer/ia 3aTeM IIPUKPEIIAIoTCs K dallily KypHasa.

ITO MPOUCXOAUT TaK GBICTPO, YTO MPOTPAMMA TIPOAOJIKAET PaboTy, HECMOTPS Ha
npukperieHue K daiiny kypHana. Kpome Toro, Mbl peKOMeHIyeM OTKa3aTbCs OT UC-
MOJIb30BAaHUA COOCTBEHHBIX (hOPMATOB, TOTOMY YTO BaM TIPUJETCS CAMOCTOSATETBHO
MCATh BECh KOJI ¥ BBl HE CMOJKETE BOCTIOJIB30BAThCS GUOIMOTEKAMHU, KOTOPBIE IOCTYII-
HBI, HarTpuMep, 175t XML.

[Tpumep, B KOTOPOM pasiMuHbIe TOBAPHI PA3/IESAIOTCS CTPOKOH @@1tem@@:

@@item@@

name: couch

color: slab grey

dimensions: 200x90x70

@@item@@

name: table

color: wood

dimensions: 150x100x90

CSV/TSV

CSV/TSV — 510 TekcToBbIe (DOPMATHI, KOTOPbIE MOI'YT OBITh HUMIIOPTUPOBAHBI B IIPO-
rpaMMbl 9JIEKTPOHHBIX TabJmil, Takue kak Excel, u skcriopruposansl 13 Hux. CTpoku
pasJiesIeHbl Pa3PhIBOM, a CTOJOIbI — 3alsToi niu 3HakoM tabyasiu (CSV wiu TSV).
CSV /TSV-daiiibl 10BOJLHO KOMIIAKTHBL. ITOT (DOPMAT SBJSIETCS XOPOIIUM BEIOOPOM
TIpesk/ie BCETO TOT/Ia, KOT/Ia BbI XOTUTE MTPOCMATPUBATh JJaHHBIE. B aTOM cirydae BbI cMO-
JKeTe U30aBUTHCS OT HEOOXOAUMOCTH ITUCATh IPOIPAMMY JJIsI IPOCMOTPA JaHHBIX, 2 BMe-
CTO 3TOTO MOJYYUTE BO3MOKHOCTH CPAa3y OTKPBITh UX B IIPOTPAMMe 3JIEKTPOHHBIX Ta-
Guruir.

B nHarrem nprMepe 1epsast CTpoKa COAEPKUT Ha3BaHK CTOJGIOB, a IBE CJEAYIONIIe
CTPOKHU — TOBAPHI:

item;color;length;width;height

couch;slab grey;200;90;70

table;wood;150;100;90

[Tpo6sieMbl HAYUHAIOTCST TOT/A, KOT/IA 3AMUCH COAEPKUT PA3AEJUTENN CTPOK HIN
CTOJIOIOB (3AIATYI0, TOUKY € 3anATON uin TaGyssiumio). Torna BaM HYKHO WU OT(UITb-
TPOBATh Ty 3AMUCh, NI KAK-TO TIEPEKOJUPOBATH €€, IOTOMY UTO MHAYE (DYHKIIUU YTe-
HUSI JIAaHHBIX TieperyTaioTest. THOTIa st yaepsKaHus COAEPKUMOTO B CTOJIOIAX, B KO-
TOPBIX ECTh PA3JIENUTENb, MOTYT UCTIOJIb30BATHCS KABBIUKHU, HO TOT/IA OHU JIOJIKHBI ObITH
[EPEKOIUPOBAHBI.

CSV /TSV Henpurojiubl jjisi XpaHEHUST MEPAPXUUECKUX JIAHHBIX, TOTOMY 4YTO 9TH
(hopMaThI IPeLyCMATPUBAIOT JKECTKUIT TabJI0H 13 CTPOK M CTOJNGIOB, COBCEM KaK B JIU-
CTe 3JIEKTPOHHOM TabMUIIbI. A JIJISt iepapXUYeCKUX JAHHbBIX 0JIKHA OBITh BO3MOKHOCTb
CO3/1aBaTh JaJbHEIIIIee TI0pa3/ie/ieHue B 9TOi JKe suelike, HO 3/1eCh 9TO HEBO3MOIKHO.
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XML

XML — ato 3aMevaTenbHBIN (hOPMAT /1T XPAHEHUS CIOXHBIX U MePapXUuecKuX JJaH-
HbIX. B XML BbI MOXeTe ¢ JIeTKOCTHIO COXPAHUTD HE TOJBKO UM KIMEHTA U ajipec, HO
1 Bce 3aKa3bl. MHOTHE TEKCTOBBIE PEAKTOPHI NCTIONB3YIOT XML Takske 77151 XpaHeHnst
TeKcToB ¢ hopMarupoBanreM. Kak g urenns, Tak u g 3anmcn XML cymecTByioT
OUGINOTEKN IPAKTUYECKH JJIST BCEX SI3BIKOB, UTO obJierdaeT BaM xu3Hb., O0s3aTeIbHO
HCTIONB3YHTE KaKylo-HUOYAb W3 9TUX GUOIMOTEK, TOTOMY YTO TOT/IA BaM He TIPHUAETCS
GECIIOKOUTHCST O TOM, KaK COXPaHUTh < WK & — 00a 3THX 3HaKa BXOJAT B CTPYKTYPY
XML u, cienoBarebHO, HE MOTYT IMTPOCTO TaK MOSIBUTHCS B TIOJB30BATEIbCKUX TAHHBIX.
Bubimorexun XML 3a60TATCS 0 TOM, 4TOOBI 3aMaCKUPOBATh 3TH 3HAKU TAKKM 00pa3oM,
yT06bI oJTyunscs pabounii X M L-(aiir, Ho IpH 5TOM caMU 3HAKH HE TIOTEPSUINCH.
Haia me6esp 8 XML:

<item name="couch">
<color="slab grey">
<dimensions>
<length>200</length>
<width>90</width>
<height>70</height>
</dimensions>
</item>
<item name="table">
<color="slab grey">
<dimensions>
<length>150</length>
<width>100</width>
<height>90</height>
</dimensions>
</item>

V3 mpuMepa MOKHO SICHO YBUZIETD, UTO <dimensions> SIBJISIETCS KOHTEIHEPOM, B KO-
TOPOM UH(MOPMAITHS O JJTUHE, ITUPUHE U BHICOTE CBEIEHA K OTHOM eIMHUIIE. ITO YI0OHO
IS XpaHeHus1 GoMbIX 06beMOB MH(MOPMAIIUHU B TPOTPAMME B XETIIe.

TeM He MeHee CyIIeCTBYeT U cienyioiee mpasuao: XML yacto 6bIBaeT JUITHUM,
€cJIi BBl XOTUTE XPAHUTH TOJIBKO MIPOCTHIE JaHHbIe. B TO ke BpeMsI OH He mpenjaraer
dbyHKIMIT ToMCcKa 1 anau3a 6a3 JIJIst 09€Hb CJAOKHBIX JAaHHBIX. ECIIM Ha MIepBbIi B3TIIsI]
ucnoabzoBanre X ML kaeTcst BaM 1eJiecooOpasHbIM, TO 110 KpaiiHeil Mepe 3agyMaiiTech
HEHAJI0JITO HAJ[ TeM, He ObiTa Obl 6a3a TaHHBIX JTYYIIUM PENIeHIEM, 4eM 3TO.

JSON

®opmar JSON ocobento momyssiped B Web 2.0, kotopsiii 6epet cBoe Hauasio B JavaScript.
OH npeziaraet Te ke BO3MOXKHOCTH, yTo 1 XML, — XpaHeH1ne nepapXuyeckux 1 CJI0XK-
HBIX JIAHHBIX, HO [P 9TOM OH GoJiee THOKWIT ¥ JaHHBIE 13 HETO CYUTHIBAIOTCST ObICTpEE,
no kpaiineit mepe B JavaScript. JSON uacto ncnosbsyercs Ajist 0OMeHa TaHHBIME MEKLY
Pa3HBIMK KOMITBIOTEPAMH, & BOT KaK (hOPMAT XPAHEHUs OH B HACTOSIIIIEe BPEMSI UCIIOJb-
syetcst peske. Hau ipumep 8 JSON BBITJISAUT CoreyIomuM 06pasom:
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"type" : "item",
"name" : "couch",
"color": "slab grey",
"dimensions": {
"length": 200,
"width": 90,
"height": 70

"type" : "item",
"name" : "table",
"color" : "wood",
"dimensions": {
"length": 150,
"width": 100,
"height": 90

iy
]

Kak 1 XML, JSON ymMmeeT XOpOIITO OITUCBIBATD CIOKHBIE CTPYKTYPBI: B IPUMEPE JIJTU-
Ha, ITUPUHA ¥ BBICOTA COXPAHEHBI KaK YaCTHBII 06BEKT Dimension, a He KaK OT/AEIbHBIE
CBOHCTBA.

Kak u mpu nctionpzoBanuu XML, ecoit BbI 3aX0TesI XpaHUTD cBoM laHHBIE B JSON,
TO TIOAYMaiTe 0 TOM, He OBITI0 OB TIeTecoobpas3Hee UCTOMB30BaTh 6a3y MaHHbIX. st
xparenust JSON 0co6eHHO XOPOIo TOAXOMAT TOKYMEHTOOPHEHTHPOBAHHBIE CHCTEMbI
yrpasierus 6azamu gadubX (CYB/I), 0 KOTOPBIX MBI PACCKAKEM Jajiee, TOTOMY UTO
JIAHHBIE B HUX XpaHsaTcss uMeHHO B (hopmare JSON. Ho u u3 pessiiinoHHbIX 6a3 TaHHBIX
MOKHO JIeTKO TeHepupoBarh JSON U HCIIOIBb30BATh Uit BEO-TTPUIOKEHIIA.

YAML

YAML (or YAML Ain’t Markup Language — «YAML — He 3bIK pasMeTKU» ) — 9TO
(bopMaT XpaHeHuUsI JaHHBIX, KOTOPHII peacTasiisteT coboii pacumpernbiii JSON. YAML
MOJKET BKJIIOUaTh KOMMEHTAPUH, YIIOPSAAOYEHHbBIE CITUCKU U MTOJIH30BATENbCKUE THITHI
JNaHHbIX. [[pUsATHAS HOBOCTD: CTPOKU HE HY’KHO 3aKJII0YATh B KABBIYKHU, T0ITOMY TEKCT
yuraercs jerde. JIro6oii daiin 8 popmare JSON saBiseTcss KOPPEKTHBIM (aiiioM B hop-
mate YAML, no ne nao6opor. Haur npumep B YAML:

type: item

name: couch

color: slab grey

dimensions: {length: 200, width: 90, height: 70}

type: item
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name: table
color: wood
dimensions: {length: 150, width: 100, height: 90}

HecMoTps Ha To uro MHOrHe 6ubimorexu obecneunsaioT YAML xopouryio moz-
JePIKKY, JJISI MHOTUX SI3BIKOB 3TO OTHOCUTEIBHO PEAKI (hopMar.

Cucrembl ynpaBsieHUs1 BEepCUsiMU

B cucremax ynpasieHus BEPCUAMU TOKE XPAHSATCsT (PaiisIbl, TOITOMY, KaK U TIPU XpaHe-
HUU B CHCTEMeE JaHHBIX, IIPUXOIUTCS LyMaTh O BIOOpe hopMmaTa. BosblimM npenmyie-
CTBOM UCIIOJIb30OBaHMA CUCTEMbBI KOHTPOJIA BepCI/Iﬁ ABJIAETCA TO, UYTO XpaHEHNE JaHHbIX
OTZEJIEHO OT JOJITOBPEMEHHOT'O apXUBUPOBaHNA, a IJIAd apXUBAIIUW IIPUMEHAETCS TIPO-
BEPEHHAsI CHCTEMA, KOTOPYIO He TIPUXOAUTCS pazpadaTbiBaTh CAMOCTOSITENBHO.

CucTeMbl yIIpaBJIeHUs BEPCUSIME JJOBOJIBHO PEIKO MCITOMB3YIOTCS Kak back-end-
6a3bl xpaHeHus1 faHHbIX. OHU He TOMOTAIOT Pa3pabOTUNKY HU OCYIIECTBIISITh IUPOKUI
TIOMCK, HU JieJIaTh PaCY€Thl B J/JAaHHBIX. Ho oun MOTYT 6IJIT]J TIOJIESHBI B OT/AEJIbHBIX CJIY-
YadgX, a UMEHHO, Korla MaKeTbl JaHHbIX YaCTO MEHAIOTCA 1 HYKHO COXPAaHATH CTapbIe
BepCUr. DTO MOXKHO JIeIaTh U B Gase JaHHBIX, HO Heya06H0. BodMoKHBIMU cepamu
IIpUMEHEHUA CUCTEM YIIPAaBJIEHUA BEPCUAMU MOTYT 6])ITI) JABUXKU «BHKI/IHG[{I/H/D} njm
6JI0TOB.

Ba3bl AaHHbIX

3a Bce 9TH TOABI MOSBUJIOCH OBOJBHO MHOTO Pa3JMYHBIX TUTIOB 6a3 maHHbX. Ho Ha
MPOTSKEHUH MHOTHX JIECATUIETH PETAIUOHHBIE Ga3bl JAHHBIX (MTOSCHEHE TePMUHA
CM. fasiee) OBUTH eIMHCTBEHHO 3HAYMMBIMHE, U CETOMHST MbI MOJPA3yMeBaeM 3TOT THII,
Nake eI TOBOPUM TIPOCTO 0 6a3ax MaHHbIX.

B 2000-x Hapsay ¢ XOPOIIO 3aPEKOMEHIOBABIINM ceOsl PEJIAIMOHHBIM CTAHIAPTOM
PasBUBAJIUCH U APYTHE, KOTOPbIE ObLIN 00beuHeHbl KIoueBbiM cJioBoM NoSQL. B He-
KOTODBIX c(hepax MpIMeHEHNs OHU SIBJISIOTCS MHTEPECHON aJIbTePHATUBOH PeJIIINOH-
HbIM 6a3aM JaHHBIX. UTO UX OTIUYAET OT PEJISIIIMOHHOM MOZIENTH, MBI cefigac 06hSICHIM.

UckaTb n HAUTH

baser 1aHHBIX KPYTHI HE TOTOMY, YTO BBI MOKETE Pa3MeNIaTh B HUX JIaHHBIE, BE/Ib TaK JKe
X0pOTIIo 910 paboTaeT u ¢ hatinamu. Bassr faHHBIX KyAa 60Jee 6IMCTaTeNbHbI B BOTIPO-
cax THOKOTO MOMCKA B MACCHBAX JTAHHBIX.

Hanpumep, BBl XOTUTE COXPAaHUTH CTAThU U3 CUCTEMBI YITPABJIEHUSI PECYpPCaMy B BUJIE
XML-aiinos, Toria BBI CMOKETE COPTUPOBATD OT/ENbHBIE (haliJIbl IO BPEMEHU X TI0-
STBJTEHMSI, JIJIST Y€TO HY;KHO GY/IET CO3/IaTh MEPAPXUIO KATATOTOB «IaTa/MECSIl/TEeHb>
1 MICII0JIb30BaTh BPEMEHHYI0 METKY B KauecTBe MMeHH (haiiia. Vi Bbl MOTJIH OBI CO31aTh
JUISL KasK/I0I0 aBTOPA OTAEJbHYIO IIAIIKY C €0 CTaTbsIMU, WM cMellannyio (opmy ¢ 1a-
TOI/aBTOPOM/Ha3BaHUEM CTaThi. Bo Bcex cirydasx moTpe6GoBaioch Obl IOBOJIBHO MHO-
r0 BPeMEHU JJISt TOTO, UTOObI HAlTH KPUTEPUH, KOTOPBII He 3aKOJANPOBAH B HEPaPXUU
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KaTaJIOrOB WK B MMeHH aiisa, I0TOMY YTO BaM IIPUILIOCH Obl IIPOYUTATD BCe (pailiibl
¥ UcKaTh B ToM 110Jie XML, KOTOpoe COOTBETCTBYET BalllMM KPUTEPHSIM ITOUCKA.

Basbl JTaHHBIX, HATIPOTUB, COXPAHSAIOT IAHHBIE CTPYKTYPUPOBAHHO U TTO3BOJISIIOT OCY-
IIECTBJSATH IIOKCK 10 BCEM CBOICTBAaM MacCHBa JaHHBIX. Y Bac ecTh cBoOOLa BhIOOpA:
HCKATh [10 aBTOPY, [0 [aTe MU [0 TaKOH KOMOMHAIMH, KaK «CTaThH, KOTOpPbIe ObLIN
Hanucanbl VIoXaHHeCOM B nepuoz ¢ 29.01.2009 no 13.10.2013». basber ganHBIX MOTYT
OBICTPO BBINOJIHATH TAaKOW IMOKUI OUCK, ¥ IIPOLECC HOMAET elle ObICTpee, eCJIM Bbl
nepes] 3TUM CO3/IaJINTe UHIEKChI B MACCUBE JIAHHBIX.

B ocHoBe cBoeii nHIeKChl paboTaIOT 110 IPUHIUILY OryiaBjaeHus KHuru. Korga Bbl
UIIeTe B HAYYHO-OIYJIIPHON KHUTE CTPAHUIIBI, HA KOTOPBIX UCIIOJIB3YETCS ONIpEIeIeH-
HBIIl TEPMUH, TO HEe YUTAETe KHUTY OT HavaJsa JI0 KOHIA U He OTMeJaeTe HalijleHHble
CTPAHMUIIBI, 2 BMECTO 3TOTO CMOTPUTE B CJIOBAPh TEPMUHOB B KOHIIE KHUTH.

U 1109TOMY, €CJIM BBI UCIIOJIb3yeTe Gasbl JAHHBIX, TO IIPEKIE CTOUT HEMHOIO Y3HATh
00 MHIEKCcaX, a 3aTeM OIIPEAEINTh HHAEKC IJIs KaXKA0r0o CBOICTBA, KOTOPOE BbI, BEPOST-
HO, 3aX0TUTE HAaliTH. B pessunoHHbIx 6a3ax JaHHbBIX, O KOTOPBIX Mbl PACCKasKeM B CJIe-
JLyIOIIleM pas/iesie, WHJIEKCHI JIJIsl IEPBUYHBIX KJIIOUEl CO3/1al0TCsT aBToMaThdecku. /st
BCEX OCTaJIbHBIX CBOICTB BBI JOJKHBI CO3/1aBaTh B 6a3ze JaHHbIX JOIIOIHUTEIbHbIA HH-
nekc. B cucremax NoSQL BbI 10/5KHBI CO3/1aBATh TPAKTUYECKH BCE MHIEKCHI sIBHO. Baza
JAHHBIX [IOCTOAHHO ¥ aBTOMATUYECKU aKTyaJU3UPyeT UHAEKCHL: /I Bbl JOOaBJIseTe
HOBBIE JJaHHbIe, TO OHU Cpasy UHAeKcUpyIoTcs. Ecii usMensiere qanHble, To 6asa JaHHBIX
TYT 5ke OOHOBUT COOTBETCTBYIONIMIT HHAEKC. Ecu BbI 3aMeTUIH, YTO HEOOXOIMMBI 0-
[IOJIHATEJIbHBIE MHAEKCHI, TO MOXKeTe 700aBUTh UX No3zaHee. Ho He cospaBaiiTe MHAEKCH
JLJIS BCEX CBOMCTB, a OrPAHUYbTECH TEMH, KOTOPbIE HYKHbI BaM IIPSIMO ceifuac, 1 100aB-
JISTITE TOCJIE/IYIONNE WH/IEKCHI B TOM CJIy4ae, €CJIM 3aMeTUTE, YTO HEKOTOPBIE 3aITPOCHI
00pabaThIBAIOTCSI OUEHb MEJJIEHHO.

PensiynoHHble 6a3bl AaHHbIX

B pensimonnbix 6azax ganubix (PCYB/) B kauecTBe OCHOBHOM CUCTEMBI PETYIMPOBA-
HUSI BBICTY AT TabJmilbl. Bee maHHble comepskaTcest B TAOJIUIIAX, KOTOPBIE YIIOPSIIOYEHbI
KaK pa3 TaK, KaK MbI 3T0O cebe MHTYUTUBHO U TipesicTaBisieM: B rpadsl (Columns) u ctpo-
ku (Rows). Mesxy 3anMcsamMu B PasinuHbIX TabJIMIax MOTYT yCTAHABIMBATHCA CBSI3H
(Relation), aTo Bceria mpOUCXOAUT TOCTPOUHO U IIPUBOUT K HOCTPOUHBIM PE3YIIbTATAM.

Pensitontbie Gazbl — 3TO Balll BBIGOP, €CJIM Y BAIlMX JAHHBIX BCET/Ia OJIUH U TOT JKe
dopmart, y Bcex 3arvceit O/{HU U Te e CBoKCTBa (Hy IPUMEPHO KaK UMsI 1 (haMuins y ye-
JioBeKa). Pesisimontbie Gasbl XOPOILK B YIIPABIEHUN 00beMaMK JAHHBIX OT GOJIBIIHX 10
OTPOMHBIX, OHU MOTYT TI0 3aITHCAM PACIIO3HABATH OIIPe/IeJIeHHbIE TI0Ib30BaTEe/IeEM KPUTe-
pun, oueHb ObICTPO (DUIBTPOBATH U BbIAABATh UX. Xy:Kke PCY B/ HOAXOMST 17t XpaHEH s
JIAHHBIX ¢ MEHATIONTUMUCS CBOMCTBAMM, KaK B 2JIEKTPOHHBIX a/IPECHBIX KHUTAX, TIIE, 110-
MUMO (DUKCHPOBAHHBIX CBOUCTB, MOJIb30BATEb MOKET JTOOABJISITH K KyKIOU 3aIiCH CO0-
ctBennble 3ameTku. Kpome toro, PCYDB/] He ouenb noaxoasT /iisd XpaHEHUsT CJIOKHbBIX
CTPYKTYP AaHHBIX, TaknX Kak HTML-cTpanuiibl ¢ UX HarpoMOX/1IeHUSIMU TETOB.

Kaxkue cBoficTBa JOJUKHBI 0TOOpasKAThCsE B TabJIHIlE, BB ONPEIEISIeTe CaMu, KOT/A
CO3/IaeTe TaK HA3BIBAEMYIO CXeMy Oa3bl JAHHBIX. JTa CXeMa — He UTO UHOE, KaK OTIpe/ie-
JIEHVE TOTO, KaK JIAHHBIE XPAHATCA B 6a3e TaHHbIX:
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CREATE TABLE USER (
id INTEGER NOT NULL,
firstname VARCHAR(30) NOT NULL,
lastname VARCHAR(30) NOT NULL,
department INTEGER,
PRIMARY KEY (“id’)

)5

[TocpencTBOM 3TOH KOMaHJIbI BbI CO3/1aeTe TabInIly User ¢ YeTBIPbMST CTOJAGIAMH,
IIPY 9TOM Ka’K/ast 3aIUCh JOJKHA UMETh UIeHTU(DUKATOP, UM U (DaMUIINIO, a TaKXKe
OTZIEJ.

Bl MoskeTe HamMcaTh OIIpeIe/IeHHs] ATHX CXeM BPYYHYIO UJIH BOCIIOJIb30BAThCS O/I-
HUM M3 MHOTOYHCJIEHHBIX rpadudeckux front-end, KOTOPBIi COBMECTUM C OTIPE/IEIEHH-
SIMU TabJIMI, MHAEKCAMK U YaCTHYHO 3alpocaMul B Gase MaHHbBIX. Be3 cOMHeHus, Hau-
6osiee ussecTHbIM front-end saBisercs Access Microsoft, Ho oH npuBsizan Kk 6azam
naHHbix Microsoft. JIJist Apyrux pessiiiuoHHbIX 6a3 TaHHBIX CYIIECTBYIOT AHAJIOTHYHBIE
UHCTPYMEHTHI.

YacTo TabiuIbl CO3MAI0TCS TaKUM 06Pa30M, YTO UAECHTU(HUKATOP KAKIOH 3aMich
COZIEPIKUTCS B TIEPBOM CTOJIOIIE (CBOHCTBO), YTO JIENAET ITOT UAECHTU(PUKATOD TTePBUY-
HbIM Ki11o4oM (ITK) Tabauibl. Y nepBIUYHBIX KIIOUeli eCTh 0COOEHHOCTH, CPEAN KOTOPhIX
CJIEIYIOIINE: OHU HE MOTYT TIOJYYUTh 3HaYeHre NULL; B TabJuIle He MOKET OBITh JBYX
CTPOK, KOTOpbIe cozepskar oauH u ToT ke ITK. Takum o6pasom, ITK — 510 yHUKaNBHBILIT
ID (em. pazpen «<ID, GUID, UUID» ranasst 26).

Pensirnonnbie 6a3bl JAHHBIX TTOMYJISIPHBI M3-32 TOTO, YTO B HUX BbI, Gyy4Hn paspa-
GOTYNKOM, MOJKETE PACIIO3HABATD MOBTOPHI JAHHBIX U BBITPY:KaTh HH(MOPMAIHIO B COO-
cTBeHHbIe Tabuuibl. B ipuBenenHoM paree mpumepe department (TO eCTh OT/EN, B KO-
TOPOM paboTaeT COTPYAHUK) MPENCTABISET COOON BCETO JIMIIb YUCII0, XOTSA Y CAMOTO
OTZIeJIa eCTh FIMsI, OH 3aHMMAEeT OJTHO UJIM HECKOJIbKO 3/JaHMi1, KOMHAT 1 T. I. Ho ecirut BB
He XOTUTE CHOBA ¥ CHOBA BHOCHUTH 3Ty MH(MOPMAIIUIO B TabuIly User ISt KaKIOTO CO-
TPYAHUKA, TO BMECTO 3TOTO HYKHO cO3/aTh TabuIlbl Department, Address u T. 1. Tor/a
yucJio B Tabiuiie User COOTBETCTBYET TIEPBUYHOMY KJTI0UY Tab bl Department u ompe-
JEJISIETCS KaK 6HewHutl Koy, JTa CUCTEMA, TI03BOJIsoNIas co3aasarth ceasu (Relation)
gepe3 TabJIHIBI TIOCPEACTBOM CBsI3ed BHEITHUX U 3aKPBITHIX KITIOYEH, U 1a/1a PeJIAIOH-
HbIM 6a3aM JIAHHBIX UX Ha3BaHue!.

SI3BIK pesstnoHHbIX 6a3 JaHHbIX — 9T0 SQL. SQL MoxKeT 3a10/HATh 6asy JaHHBIX
uHbopMaIuell, CAUTHIBATh, U3MEHITD U yAAJIATh AaHHble. [Tomumo atoro, SQL mipes-
JIATaeT eIlle IeJIbII PSI/T OTIePATOPOB, TAKMX KaK CYMMIPOBAHUE, arPETUPOBAHIE, COPTH-
POBKa, HO HanGoJIee BAKHBIMU U3 HUX ABJISIIOTCS CIEYIOITHE:

O INSERT — MO3BOJISIET MOCTPOYHO JI0OABJIATH JAHHbBIE B TAGJIHILY;
O SELECT — mO3BOJISIET BO3BPAIaTh BBIOOPKY 13 Oa3bl JaHHBIX;

O UPDATE — C IIOMOIIBIO 3TOT0 UHCTPYMEHTA MOKHO U3MEHATD COACPIKUMOE OTAEIbHBIX
sTueeK B TabOIIIE;

Kax yaamurh jgy6uKathl myTeM HOPMaJIU3aIMU CBOE cXeMbl 0a3bl JAHHBIX, Mbl OTIUCHIBAJIN
B ruase 15.
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O DELETE — IOCTPOYHO YJAJIAET JaHHbIEC.

XoTb g4eliKa M ABJISETCA HaMMEHbIIel efuHuIell B PeJIAMOHHON Gase JaHHbIX,
TO €CTh 3HAYEHMEM Ha IIepPecedyeHnt CTOI0a 1 CTPOKU, TeM He MeHee GOJIbIINHCTBO
OTIEPATOPOB CO3/IaHbI /i CTPOK. U oaTomy, eciu nmucath:

SELECT firstname, lastname FROM USER;

TO MOJIyYaelib 06PaTHO UMeHa U (DAMUJINH U3 BCEX CTPOK Ga3bl TAaHHBIX.
Cy1IlecTBYOT Tak/Ke OMePaTOPBI [JIst CTOJIOIOB, HAITPUMED:

SELECT DISTINCT lastname FROM USER;

C TIOMOIIBIO TOTO OTIEPATOPA BBI OMYIAETE CIIUCOK BCEX (haMILIHI, TpuaeM JyOIri-
KaThl yoKe YIAaJIeHBI.

SQL aBaseTcs gexmapaTUBHBIM SI3BIKOM (CM. pas/iest «SI3bIKoBbIe ceMbU» TJIaBbI 26),
YTO O3HAYAET, YTO BaM He TpeGyeTcst (XOTsI BbI M MOKETE) ITUCATH IIAKJIbL.

Korza Ber umere Ha SQL, To ykaspiBaeTe, Kakoit onepaTop (To ecTb SELECT nin
INSERT) J0JKEH TPUMEHSATHCS K KaKOH TabJIuIle, U ellle MOJKeTe AOMOTHUTENLHO YKa-
3bIBATh KPUTEPUU (DUIbTPATIHL:

SELECT * FROM USER WHERE lastname = 'Meier’

B vMIepaTHBHOM sI3bIKe BaM IPUILIOCH Obl IKCATh LUK, KOTOPbIii epebupas Gbl
MaccuB User, HCCJIENOBal KaxIyIO 3allUCh U, ec/ii Obl OHa coleprkaja CBOICTBO «da-
MUJIAST» CO 3HAUeHNEeM «Maiiep», BCTaBJIsLI 3Ty 3a1MCh BO BTOPOI MACCUB. DTOT BTOPO
MACCHB Bbl ObI [IOTOM BEPHYJIM:

function findUsersByLastName(usersIn, lastName) {
var resultUsers = [];
for (var i = @; i < usersIn.length; i++) {
if (usersIn[i].lastName == lastName) {
resultUsers.push(usersIn[i]);

¥
}

return resultUsers;

}

Pesaimonnsre 6asbl JAHHBIX TPAAUIIMOHHO XPAHATCS Ha CEPBEPE, a IJIs1 PaspaboTOK
ucroabayercst SQL-kanenT. ITo MporpaMma, KOTOPYIO BbI yCTAHABIUBAETE HA JIOKAb-
HOM KOMITBIOTEPE U € TIOMOIIBIO KOTOPOH TOAKI0YaeTech K Oa3e HaHHbIX. B aToil mpo-
rpaMMe Bbl MOXKeTe BBOAUTb SQL.-omepaTtopsl 1 HATPSIMYIO TIPOCMATPUBATh PE3YIbTATHI,
BbIJaHHbIe 6a30i gaHHbIX. Eciu xotute sanpamusath PCYB/I HenocpeacTBeHHo 13
CBOEIi IPOrpaMMbl MJIU XPAaHUTh MHAOPMAIHIO B 6ase JaHHbIX, TO UCIOIb3yiiTe 6101mo-
TeKy, Kotopas Oyzer obpamarbes K 9Toi Oase JaHHBIX.

Kpome Mozenn «KIneHt/cepsep», KOTopast POLOM ellle U3 BpeMeH GOJIbIINX JaTa-
IIEHTPOB, XOPOIIIO 3apeKoMeHIoBaJa cebst Kak JokaabHas 6a3a manubix SQLite. SQLite
urpaer 0cobo BaKHYIO POJib B Pa3paboTKe MOOMIBbHBIX IPUJIOKEHNIL, Te OTIPABJISATH
Kaxk bl SQL-3ampoc Ha cepBep ObLIO ObI CIUIMIKOM MeIIeHHO. I1I0¢ B TOM, 4TO eciu
BbI 3HaeTe SQL, To MOJKeTe XPaHUTh CBOM JIaHHBIE COBCEM Kak Ha cepBepe 6a3 JaHHBIX.
Ho 10CcKoIBKY 3TO IPOMCXOAMT JOKAIbHO Ha cMapTdOoHe, TO Bee paboTaeT ropasao
6bicTpee. SQLite OTINYHO MOAXOAMT TAKXKe [ TeX, KTO CMEJIO XOUeT SKCIIEPUMEHTH -
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POBaThb C XpaHECHUEM JTaHHbIX U3 ITIPUJIOKECHU S B 6ase JTaHHBbIX. CepBep BaM HE€ HYKE€H —
BC€ ITPOUCXOUT 6I)ICTpO, a €CJIM Bbl IO HEBHUMATEJbHOCTU IEPEITYy TaJIN /TaHHbIC B Gase
JAaHHBIX, TO MOJKETE JIETKO BOCCTAHOBUTD IIPpEAbIAYIIIEE COCTOSAHUE, TIOTOMY YTO SQthe
XPpaHUT BCE JaHHbIC B JIOKAJIbHBIX q)aﬁnax, KOTOPbI€ MOJKHO ITPOCTO KOIIMPOBATDH U ap-
XUBUPOBAThb.

Ba3bl AaHHbIX NOSQL

Pessitimornble 6asbl OBLIN XOPOIITUM PEIIEHHEM POBHO JI0 TEX MOP, TIOKa TPeOOBAIOCH
06pabaThiBaTh OJIHHU U T€ JKe JaHHbIe ¢ PUKCUPOBAHHON cTPpYKTypoil. Ecin 651 60 ThHIY-
Has Kacca 3aX0Tesa YIPaBJISATh CBOUMU KIMEHTAMU: UX PACpeieIeHueM 10 (DrIrajiaMm,
UX MEIWIIMHCKUMHU CUETaMU U TJTATEKaMU, TO PEJISIIHOHHas Oa3a Oblia TOAXOIAIINM
BBIOOPOM, TTOTOMY UTO OHA MO3BOJISIET 3AIIMCHIBATH ONPEIETICHHbBIE OJMHAKOBbBIE CBO-
CTBa, TaKWe KaK UMeHa U a/ipeca, /TSt KasKI0TO KJIWEHTa KacChl IO/l HOMEPOM YYaCTHUKA.
Bce Bpaun u (pummanpl moaydaroT ueHTH(GUKATOPHI, ¥ TOTIA MOSKHO YCTAHOBUTH CBSI3U
MEXKIy KITMEHTOM U IOKTOpoM: cueT 49 378 na 129,87 eBpo it yaactaHuKa 72 627 BbIIaH
BpauoM 2625. CraTUCTHUKA YIeJbHBIX TIaTeKeil KIMEHTOB, PACXO/I0B Ha Bpadei u T. 1I.
paboTaer OTHOCUTEIBHO OBICTPO U IIPOCTA B pazpaboTKe.

Takoii THIT IpUIToKeHMIT ObLT 1 0cTaeTcst BaskHbIM. OH GYIET CYIECTBOBATD U B 1aJIb-
Heli1eM 1, BEPOSITHO, CTAaHET PEaTM30BbIBATHCS HA OCHOBE PEJISIITMOHHBIX (a3 TaHHbIX.
Ho ¢ mosiBiienrem MHTepHeTa Ha 6€300/1a4HOM TOPU30HTE TOCTIOACTBA PETSITHOHHBIX
6a3 craim cobuparbest Tyur. CUCTEMBI YITPABICHUS COAEPKUMBIM U «<BUKH»> PabOTAOT
He CO MHOTUMU CTPYKTYPHO OJIMHAKOBBIMU TTaKeTaMW JJAHHBIX, & C OTHOCUTEIBHO He-
GOJIBIIIMM KOJTMYECTBOM CUJIBHO CTPYKTYPUPOBAHHBIX BHYTPHU AaHHBIX. JKecTkuit
M CXEMaTHYHBIH cI10c00O XPaHEHUS B PEJAAIMOHHBIX 6a3axX IJI0XOBATO MOAXOIUT st
JTOKYMEHTOB, B KOTOPBIX MOTYT BCTPEYAThCS OJHA UJIM HECKOJIBKO Tabsull, m300pa-
JKEHWUSI, CCHIJIKU W PA3JTUIHBbIE 3aTOJIOBKU. A €CJIN y TTOJIb30BaTENS K TOMY K€ eCTh
MPaBO MPUAYMBIBATh COOCTBEHHBIE 3JIEMEHTBI, HATIPUMEDP BCTaBJIEHHBIE B TEKCT 00b-
eKThI C OTIPEIeIEHHBIM (hOpMaTHPOBaHUeM, TO paboTa pa3spadOTINKA CTAHOBHUTCS
yIKacaroIle TPYIHBIM JIE€JIOM.

Y BO3HUKABIIUX TOT/Ia HOBBIX TIONCKOBBIX CHCTEM W COIMAIBHBIX CETEH, HAIPOTUB,
OBLIN HECKOJIBKO MTPOTUBOMOJIOKHBIE HYSKIbI, KOTOPBIE TOXKE HE CJUIITKOM XOPOIIIO pe-
IIAJIACH C TIOMOIIBIO PEJISTIIUOHHOM MOZIETN: HYKHO OBLIO YMETh YIPABJISTH OTPOMHBIMIE
oObeMaMU IAHHBIX U OTBEYaTh Ha 3alIPOCHI 32 IOJIU CEKYH/BL J{JIsT TAKUX TIPUITOKEHUI
CTpaHWIIA 3aIIPOCOB PEJISIIHOHHON Gas3bl OBITa HEONTUMATbHOU, TOCKOIbKY 9TH Gasbl
JTAHHBIX OBLTN Pa3pabOTaHbl, YTOOBI OTBEUATH Ha 3ATIPOCHI BUIA «BBIAil MHE aKTyaJIbHbIE
0060poTHI Beex huaranos 3a nocaeguue 12 mecsies». X0Th pessiMoHHble 6a3bl U CIIO-
COOHBI MTOJI/IEPKUBATE TIOJTHOTEKCTOBBIN MONUCK, KOTOPBIH TPeOyeTCst sl TIOMCKOBBIX
CUCTEM, HO X ITPOU3BOJIUTENBbHOCTD HEUICATbHA 1711 9TOTO. V1 XOTS CBSI3U MEKTY MOJIb-
30BaTe/ISIMU COIMAIBHBIX CeTel TaKsKe MOTYT OBITh COXPAHEHBI B PEJISIIMOHHBIX Ha3ax
JIAHHBIX ¥ B HUX MOKHO BBITIOJTHSTDH TAKWE 3ATTPOCHI, KaK «BbIIail MHE BCEX TTOJTb30BaTeE-
Jieli ¢ MHTepecaM, Kak y Tosib3oBaTesst SHmepar, Bee ke SQL He oueHb XOPOTIo MO/I-
XOJIAT JIJIST TPOTPAMMUPOBAHUS TAKUX 3aTTPOCOB.

ITostomy B koHIte 1990-x u Hauame 2000-x ObLTH pa3pabOTaHbl HOBbIE KOHIIEIIHN
6a3 JaHHBIX, KOTOPbIE OOJIBIIIE He MOJIaraIiCh Ha PEJISIIHOHHY0 MOJIENb U HE UCITOJIh30-
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Baji SQL 1151 3a11pocoB, ux 00beIMHUIIN 0 KpaTKuM HazBaHrneM NoSQL. TTockoibKy
oTi 6a3bl JAHHBIX OBLIM CO3/IAaHBI B TO BpeMs, Korja VHTepHET yxKe cTag 0ObIYHBIM
JIeJIOM, TO B HUX JIJIST 3alIPOCOB ¥ XPaHEHU JaHHBIX CTaBKa Obljia ciejana Ha Beb-
texrosoruu. TakuM 06pazom, oTmana HeoHXOAUMOCTD YCTAHABIMBATH /TS Pa3paboT-
ki KaueHT as B/I, kak 910 Hy)kHO 6bL10 AeaaTh ¢ PCYB/I, u MoxkHO paboTaTh Ha-
IPAMYIO ¢ BeO-6paysepoMm.

Ecau motroM HyskHO GyeT 06paTUThCs K 3TUM 6a3aM JAaHHBIX, MOKHO BBI3BATH
6ubmorexy Bpozae cURL 13 cobcTBeHHBIX (QYHKIUIT MU BbI3BATh HAIIPAMY0 O1OI10-
TeKy, pa3paboTaHHy1O 110/ Ucnoab3yemyio NoSQL-6asy JaHHbBIX.

CymectByer ueJbiii psaz 6as ganabix NoSQL, HO M3 HUX /11 Pa3pabOTYMKOB-O1HU-
HOYEK U HeGOJBIINX IPYIIT 0COOEHHO UHTEPECHBI CJACYIONIHE IBE.

[loKyMeHTOOpUEeHTUpOBaHHbIE 6a3bl AaHHbIX,
Takme kak CouchDB wam MongoDB

OHU TO3BOJISIOT COXPAHSTH JTAHHbBIE ¢ OYEHb THOKOH CTPYKTYPOi. ITO UAEATHHO TIO/I-
XOZIUT JIJIsSI CAWTOB WJIM CUCTEM YIPABJIEHUsI KOHTEHTOM, TOTOMY 4TO He MTPUXOIUTCS
MYYHUTLCS HaJl TEM, KaK 0OTOGPA3UTh CTPYKTYPY TOKYMEHTa B 6a3e JaHHbIX.

[Tomb30BaTETh MOJKET TI0 CBOEMY JKETAHUIO Ge3 0C000 TPYAOEMKOTO MPOTPAMMUPO-
BaHMUs 0OABIATH K IOKYMEHTY aG3a1lbl, NI CCBUTKU, W aOCOTIOTHO HOBBIE 2JIEMEHTB,
KOTODPBIE U3HAUATBHO He MPEAYyCMAaTPUBAIHUCH.

VY Takux 6as gaHHBIX HET HU Tabuaul, HU cToa610B, Hu SQL. BMecTo aTOr0 B HUX
xpassites JSON-10KyMeHTBI, KOTOPbIe MOTYT COJIepP:KaTh AoYepHue ajaeMeHTh. U 1o-
YepHHe 3JIEMEHTBI, B CBOIO OU€PEeIb, MOTYT COZIEPKATh IPYTHE NOoUepHIIe aTeMeHThl. Kak
pa3paboTyUnK, BBI THTIETe HeGObIIHe (GYHKINHU JavaScript 7ist BHITOJTHEHUS 3aTPOCOB.

A ect BBI XOTHTE JIaTh TTOCETUTESIM BO3MOKHOCTH KOMMEHTHPOBATE MOCTHI B 6J10-
re? B pesiuoHHO# MOIETH BaM [IJst 3TOTO MPHUIILIOCH OBl co31aTh Tabauily COMMENT,
COZEPIKAIIYI0 KOMMEHTAPUH TTOCETUTENEH; 3aTeM eltie OfHy Tabiuiry, VISITOR, B KOTOPOit
3aperucTprupoBaHa MHGOPMAIIUS O KasKIOM ITOCETUTeIe, HATPUMED UMSI U 9JIEKTPOHHBIN
asipec, v, HAKOHEII, CBSA3YIONIYIO TaGIHUILy MKy COMMENT 1 VISITOR, 4TOOBI OTCIIEANTD,
KaKOW TIOCETUTEh KaKOW KOMMEHTapHit 0cTaBul. VI My aTUMHU TpeMsi TabIuIaMu
1 TabIIIIEl IIsT TOCTOB BaM TIPUIILIIOCH GBI CO3/IaTh €IIle OJIHY CBsI3b. B I0KyMeHTOOPH-
EHTHUPOBAHHON MOJIESTN ATO TOPA3/I0 TPOIIE: KOMMEHTAPUU MOTYT GBITH TPOCTO MPH-
KPeTUIEeHBI K KaKJIOMY TIOCTY B BH/IE JOTIOTHUTEIbHBIX JOUYEPHIX 2JIEMEHTOB, U TIPU 9TOM
y Bac OCTAETCsI BO3MOKHOCTD ITyTeM CPABHUTENHHO HEGOIBIINX YCHITHIT 3a6I0KMPOBATH
COOBIIEHUST CTTAMEPOB.

Taxoit TUIT XpaHeHus ropas/o 6amsKe K HaleMy 06pa3y MBIIIIEHNST: KOMMEHTAPUH
K OTHOMY TIOCTY <IIPHHAJIEKAT> 9TOMY TIOCTY U MOAUUHSIOTCS eMy. OHAKO pesisim-
OHHast MOfie/Tb TpeGyeT, YTOOBI KOMMEHTaPUH XPAHUIUCH OT/EIBHO OT TIOCTA U 3aTEM
BHOBB OOBENHSITUCH C HUM YePE3 CBSA3H.

JTOKyMEHTOOPHUEHTHUPOBAHHBIE 6a3bl — 9TO XOPOIIHIA BAPUAHT B TOM CJIydae, €CJIH
BaIllM JaHHBIE B CTPYKTYPe AMHAMUYHBI WJIH €CJIU BBl K HAUaJIy ITPOEKTa ellle He 3HaeTe
TOYHO, KaKUM 06pa3oM JaHHbie GYIyT CTPYKTYPUPOBAHbI To3aHee. Ecin ke namemser-
CsI TOJTBKO COIEPIKUMOE, & CTPYKTYpa MPAKTUIECKU Ta JKe, TOT/a Y TOKYMEHTOOPUEHTH-
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POBaHHBIX 6a3 HET GOJIBIINX IPEUMYIIECTB [0 CPABHEHMIO C PEJSIUOHHBIMU (Ga3aMu
JIAHHBIX.

Jlaske BO3MOKHOCTD arperupoBaHHOM OIleHKHU (CyMMa MPOaK BceX (PUIHAJIOB,
cpenHss 3apaboTHA [JIaTa COTPYAHIMKOB ¢ MAKCUMaJbHbIM U MUHUMAJIbHBIM 3HaUe-
HUSIMU) He SIBJISIeTCS CUIBHOI CTOPOHOM 9TUX (a3, II0TOMY UTO JJIsl 9TOTO OBLIU CO3-
nausl PCYDB/I.

F'pacoBble 6a3bl AaHHDbIX, Takue Kak Neo4dj

Ecsu peub njiet riaBHbIM 00pa3oM O CO3aHUM CBSA3EH MEKy TaKeTaMU JJAHHBIX — He-
BaKHO, Gy/Ib TO Iy TH XUMUYECKUX PEAKIINEL, IEHEKHbIE TOTOKH WY COIUATbHBIE CETH, —
TO XOpOouTM BbIGopoM 6yayT rpadosbie 6a3bl gaHHBIX. OHU MOTYT UCIIOJIb30BATHCS,
HaIpuMep, B PEKOMEH/IATEIbHBIX CUCTEMAX, KaK y Amazon: ecii CUCTeMa MOJIeJIUPYeT
3aKa3YMKOB M TOBAPbI B BUJIE y3JIOB, & MIOKYIIKM — KaK CBSI3U MEXKJY y3JIOM KJIMEHTa
1 y3JIOM TOBapa, TOT/IA CTAHOBUTCS JIOBOJILHO TIPOCTO HA OCHOBE TIOKYTIOK KJMeHTa A
HAWTH JIPYTUX KJIUEHTOB € TOXOKUMU MTOKYTIaTeIbCKUMU NTpuBbIukamMu. Korza cuctema
IIpoBepseT UX MOKYIIKK, OHA MOKET CPAaBHUBATD UX C MMOKYNKAMU KJIuUeHTa A U mipesi-
JlaraTh 3TOMY KJIHMEHTY Te TOBapbl, KOTOPbIE OH CaM JI0 3TOTO He TIOKYIIaJl, HO KOTOpbIe
OXOTHO TIOKYITAJIH KJIUEHTBI C TIOXOKUMHU NOTPEOHOCTSMH.

Y rpacoBbix 6a3 JaHHBIX UCKIIOYUTETHHO CIIAPTAHCKASI MOJIENb: €CTh TOJBKO Y3JIbI
U CBSI3U. ¥Y3JIbl MOTYT COJIEPKATh TaKue CBOUCTBA, Kak 1D, uMs uau onpenenieHHble
pazpaboTynkoM u ¢cBOGOHO BHIGpaHHbIe UM CBOlicTBA. COeIMHEHNS, KaK MPABUJIO,
HOAKPEILIAIOTCA riaronamu poge knows, likes (B conuanbubix cetsax) nau inhibits,
catalyzes (B Hayke).

Cosgannoe Facebook npunoxenune Graph search moBosbHO npocrto peanusyercst
nocpezicTBoM rpacoBoii 6a3br gaHHbIX. C €ro MOMOIIbI0 MOKHO TPOCMATPUBATD CBOU
KOHTAKTBI U JleJIaTh 3alPOCHI BUJIA «HAUTU Ipy3ell MOUX [Ipy3ei, KOTopble YacTo moce-
maioT rpymiy “Bsizanbiii equHopor” 1 00T My3biky [Ixonan Kariras.

Kpome toro, SQL He 1ipousBoauT IOKCK B rpacdoBbIX 6a3ax AaHHbIX. YaCTUYHO y HUX
ectb SQL-110100HBII SI3BIK 3IIPOCOB, HO OTYACTHU BBI IOJIKHBI TPOTPAMMHUPOBATD 3aIIPO-
CBbI CAMU.

HeBakHo, Ha KaKOll TUN XpaHEHUS TaHHBIX BBl PEIIUTECh, — MPUHUMANTE 3TO pe-
nIeHne OCO3HAHHO, a He HAa OCHOBE HESCHOU HENPUA3HU K KOHKPETHOW TEeXHOJIOTUN
(«XML — ny aTo mpocTo po-oILibiii Bek!») Wn cTpaxa, 4To He BJajieeTe ajJibTepHa-
THUBHBIMH TE€XHOJIOTUSIMMU.

XoTb U3ydeHne HOBBIX TEXHOJIOTHI 0a3 IAHHBIX U TOTPeOyeT BpEMEHU U YCUIIAH, HO
B JIOJITOCPOYHOM TIEPCIIEKTUBE TOPas/io 6oJiee TPYA0EMKUM MOKET OKa3aThCst MHOTO-
JieTHee My4YeHle C COBEPIIIeHHO He TOX0AIIed cucTeMoi.

Kaxplii cenyiommii pparMeHT Ko/a, KOTOPbIIA BbI IIUIIETe, YTOOBL YAEPKATh CBOIO
CUCTEMY Ha TJIABY, 3aTPYAHSIET MEPEX0/l K JIy4llleMy BapUaHTY.



be30nacHoOCTb

4 He caxxaro 3eMJISTHbIE opexu, Korjia 3a MHOI H8.6JIIOZ[8.€T 06e3bsHa.

[locrosuya napoda mue

ITa ryaBa nmpejiHa3HavYeHa B IEPBYIO OUEPE/Ib JIJIs TEX YUTATENEH, KOTOPbIE COOUPAIOTCS
nucarhb BeG-npuaokenus. JIazelku B cucteMe 6e30MaCHOCTH €CTh MOBCIOALY, HO TI0JIb3Y-
I0TCSI MU TIPEK/IE BCEro TOT/IA, KOT/IA BBITIOJIHAETCS OJTHO U3 TPEX YCJIOBUI: pedb UeT
0 GOJIBIITX JIEHBTAX, ECTh BO3MOKHOCTD UCIIOJIb30BATh Yy KUE TAHHbIE JIJIST XYTUTAHCKIX
BBIXO/IOK MJTM MOKHO BOCIIOJIb30BATHCS Uy>KUM CEPBEPOM JIJII HEXOPOIIIMX Belleid, TAKUX
KaK pacchuika criaMa. Vcnosib3yeMblii KakuM-HUOYb TPYAOBBIM KOJJIEKTUBOM UHCTPY -
MEHT /I aHAJIN3a JAHHBIX WJIM YacTHAs [TPorpaMMa JIJist yIpaBJIeHUs JOMAIIHAM XO-
3STHCTBOM BPSIJI JI BO3OY/ISIT B KOM-TO JKeJIAHUE BOCIIOJIb30BATHCS YS3BUMOCTSIMH, KO-
TOpBIE, BO3MOKHO, B HUX UMEIOTCS. BBITb MOKET, B3JIOMOM O(DUCHBIX TIPUJIOKEHUT eliie
3aHUMAIOTCST B KAUeCcTBe yuyeOHOTO 3a/[aHUsI B HAYAJIbHBIX TITKOJIAX JIJIS XaKEPOB, HO T,
KTO yKe BBIPOC U3 TIEJIEHOK, He MHTEPECYIOTCS 3TUM BCEPbE3.

Ila, u3BecTust 0 TOM, 9TO B cucTeMe Oe30MaCHOCTH O(DUCHBIX MTPUIOKEHUI, TAKIX
kax Microsoft Office niu Adobe Reader, BbiaBieHbI Gpelin, CHOBA 1 CHOBA II0IIAIAI0T
B 3arosioBku HoBocTel. Ho 31ech peub uzet o 11O, KOTOPBIM MOIB3YIOTCS MUJIITUOHBI
JIIoZiell, UTo JleJiaeT ero MpuBJIeKaTeIbHOU 11eJIbI0 17151 aTak. UTo KacaeTcs Ballel caMo-
MaJbHON MTPOTPAMMBI I HAYYHBIX OTYETOB, CAMOCTOSITEIbHO HATMCAHHOTO CY/IOKY
WJIK MQJIEHBKOTO BCIIOMOTATEJIbHOTO CKPUIITA, TO BECbMa BEPOATHO, YTO KOJTUYECTBO
WX TI0JIb30BaTesIel HUKOr/a He peBbIcuT napy fAecsatkoB. A 1O s Toprosin akimsi-
MU WM UHTE€PHET-GAHKUHTA BbI, KAK HAJIEIOTCS aBTOPBI, TIOKA 4TO pa3pabaThiBaTh He
cobupaerecs.

Hesa 06cTOAT MHAYE, ecau Bbl peajudyere HebobInoi Be6-npoekT. [Toxasis-
I01[as1 YaCTh ySI3BUMOCTEMN, KOTOPBIMU MTOJTb3YIOTCS 3JI0YMBIIIJIEHHUKH, COCPEIOTOYE-
Ha B [10O, umeronem gesio ¢ MutepHeTom (Hampumep, B Gpay3epax u UX IJIarnHax),
WK B BeO-IPUIIOKEHUSX, KOTOPBIE TIPEJIOCTaBIISOT yeayru B iHTepHeTe (Ha BeG-popymax
U B CUCTeMax YIpPaBJeHUsI KOHTEHTOM). Jlaske eciu 4yncJio mosb30BaTesieil Balero
BEO-TPUITOKEHHS OCTAETCS MAJIEHBKUM, €70 MOKET IPUMEHUTD TPAKTUIECKHU JH0O0i
HUHTEPHET-TI0JIH30BaTENb. [IpU 5TOM, BO3MOKHO, CAMO MPUJIOKEHNE XaKepaM TIy0o-
KO HEMHTEPECHO, HO OHO — BXO/[HbIE BOPOTA, Yepe3 KOTOPbIE JIPYTHUeE JIIOIHU MTOTY4aloT
JIOCTYII K BallleMy cepBepy. 3aTeM 3JI0YMBIIIJIEHHUKN BOCIIOJIb3YIOTCS UM JIJIS pac-
CBUJIKM CIIaMa UJIU CIeJaloT ero KOMaHIHBIM IeHTPOM B TpeTbell MUPOBOI BOliHe.
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He y6esxnaiite cebst, uto Baie BeO-MPUITOKEHIE HACTOIBKO HE3HAYUTEIHHOE U He-
U3BECTHOE, YTO HUYETO MJI0XOTO CAYYUTHCI He MOXKeT. ECTh MHOXKECTBO TEXHIUECKU
OJIAPEHHBIX JIIOJICH, OTIMYAIONIMXCSA HETPEOJOJNMON TATOH K HaXKUBe MO0 CKBEPHBIX
[0 HATYPE, U PaHO WK MO3[IHO KTO-HUOY/b M3 HUX BO3BMETCS 32 Ballle TPHIOKEHIE
U IPOBEPHUT €0 HA HATIUYIE YS3BUMOCTEN.

[lacke BHyTpeHHUe IpUI0KeHU (GUPM, KOTOPbIe oCcTyIHbI TosbKo B LAN, cire-
JyeT BHIMATEJbHO IIPOBEPUTH HA CIy4ail Xyamero. HeT i y coTpyqHUKOB HEKOH-
TPOJUPYEMOTO OCTYTIA K JTIOOBIM MACCHBAM JJaHHBIX? UTO MPOU30MIET, €CIU KaKOTi-
HUOY b 0COGEHHO MOTUBUPOBAHHBIN COTPYAHIK B3JIOMaeT mpuiokenue? ToT dakr,
YTO B pe3yJIbTaTe OH HaBcera OyeT OTCTPAHEH OT AOJKHOCTH, MOJKET YTEITUTh TOJb-
KO B TOM CJIy4ae, €CJIM OH He TIPUXBATUI ¢ COGO CIIMCOK BAINX KJIUEHTOB WU JAPYTHE
BHYTpeHHUeE JanHble. Takue mpouciiecTBrst 0OBIYHO He MOJIyYaioT oracku. OHAKO
HEKOTOpBIEe CEHCAIMOHHBIE cryvyan nonagaior B CMU, HanpuMep Hanrymesiee BO-
POBCTBO AaHHbIX B auxTeHinTeiinckom 6anke LGT Treuhand 8 2008 roxy. ITpecryi-
HUKOM OKa3aJicsl BHEIITATHBIA COTPY/THUK, KOTOPOMY Oblja MOpyYeHa MpoOBEpKa OT-
CKaHMPOBAHHBIX JJOKYMEHTOB. A aHAJIUTHK CeKPeTHOM cay:k0br DaBapa CHoyieH,
kortopelii B 2013 roay caemnan 1ocTosgHUeM 00IECTBEHHOCTH 3HAYUTENbHYIO YaCTh
uHbopMaIur 06 UHTEPHET-CIEKKE, KOTOPYIO BEJIO0 ATEHTCTBO HAITMOHAIBHOM 6e30-
nacuoctu CIITA, cMOT ciesaTh 3TO TOJIBKO MOTOMY, 4TO Y HETO OBLIT JOCTYT K MHOTO-
yucjaeHHbIM PowerPoint-mipeseHTanusM 111 BHYTPEHHETO TT0JTh30BAHNS, PACCKA3bI-
BAIOIINM O ITPOTPAMMAax CJIEKKH.

Cob6CTBEHHO TOBOPSI, TTOHsTHE «HE30MacHOCTh> BBOAUT B 3abayskaenue. Tam, rie
MPOUCXOUT B3aUMOJICHCTBIE C BHEITHUM MUPOM, He GBIBAET CTOMPOIIEHTHOH He3ormac-
HocTu. YesoBeuecKkoe TeJo yKe HeCKOJIbKO MUJJINOHOB JIET TIBITAETCST CITPABUTHCST CO
CJIeIyIONIell 3a1a4eil: C OJTHOI CTOPOHBI, TOTyYaTh U3 OKPYXKAIOIIEH Cpelbl BO3IYX U ITH-
TaTeJbHBIE BENECTBa, C IPYTOil — He MPOIycKaTh Bo3oyaureneii Gosesneil. I HecMoTpst
Ha 3TO, JIOJM BpeMst OT BpeMeHu norubaor ot uHdekunit. Hepaxuo, Gynere ju Bbl
M0JIb30BATHCS TOJIBKO JIEMEHTAPHBIMU CTAHAAPTAMU, O KOTOPBIX MOW/IET PeYb B ATOM
rJIaBe, I TIOTPATUTE Mapy Helelb Ha 6oJiee OCHOBATEIbHOE U3ydeH e ATO obacTy,
pe3yibraToM GyJeT HU B KOeM cirydae He 6e30MacHOCTD, a JIWIIb CHUKEHUE PUCKOB.
W3 Toro ¢akTa, 4To fajke B ccTeMax 6e30MacHOCTH KPYITHBIX KOMITaHUiT OOHAPYIK -
BaeTcst GOJIBINOE KOJMYECTBO JIBIP, He CEAYET JeJaaTh BbiBo, uTo B I T-oTHenmax tam
cuaat opuu aypau. [Ipocto abip Beerna 6yaer 60bliie, YeM 3ariar.

Utak, peub He ueT 06 obecrieueHny Ge30macHOCTH — 3TO0 (hUKIHst. Batia iesrb 10mk-
Ha 3aKJI0YATHCS B TOM, YTOOBI He GBITh CJAUIIKOM YK YSI3BUMOW MUIIEHBIO JIJIST aTaKH.
Ha cBete HeT TAaKOTO BEJTOCUTIETHOTO 3aMKa, KOTOPBIN HeJTb3st ObLIO GBI B3JIOMATh, OfTHA-
KO XOPOIIUI 3aMOK MOYKET BBIHYJUTH ITOTEHIINATBHBIX BOPOB YTHATH BMECTO BaIlIero
BeJIoCHUIIe/Ia Yeli-HUOY b APYIOii.

Ba)xHble KOHLenuuu

Huskuii ypoBeHb 6€30MaCHOCTH CBSI3aH He TOJBKO ¢ He3HAHUEM HJIM HEXBATKOM BPEMEH.
Jlaxxe He camble OIIBITHBIE IIPOIPAMMUCTBI 3HAIOT, YTO, BOOOILE rOBOPs, ObLIO Obl OYEHD
HEIJIOXO YAEIATh BOIPOcaM Oe30TaCHOCTH 4y Th-4yTh GOJIbIIIe BHUMaHUsL. BeposiTHO, UM
TaK’Ke U3BECTHO, B KAKUX MECTaX MX KOJ JaeT oBOJ TPeBoKUThCA. Ho HUKTO He o6ut
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3a6J1aTOBPEMEHHO TOTOBUTHCS K Oejie. XOTsI MBICTIEHHOE COITPUKOCHOBEHHE C BO3BMOKHBI-
MU HEMTPUATHOCTSIME 1 MeHee 60JIe3HEHHO, YeM MOSIBJICHIE PEaTbHbIX MPOOJIeM, OHAKO
OYEBW/IHAS AJTbTEPHATHBA — HUYETOHE/IeaHe — Bee ke Goiee KoM(pOpTHa.

ITa mpobiieMa TIHETCS Yepe3 BCIO KU3Hb 1 POCTUPAETCS OT MPpeHeOPEKEHUs pe-
TYJISIPHBIM PE3EPBHBIM KOMUPOBAHUEM U KOHTPOJbHBIMH TTOCEIEHUSIMEU 3yOHOTO Bpa-
4a JI0 HeXKeJIaHUS JleJlaTh IEHCUOHHbBIe oTyucaenust. B nccienosanuu 1974 rona, mpo-
BEJICHHOM B CBSI3U C BBeJleHreM B ['epMaHuy 06513aTeIbHOTO HCTTOJNB30BAHUS PEMHET
6€30TacHOCTH, TOBOPUTCSL: «PeMeHb 6e30MacHOCTH B MEPBYIO OYEPe/h aCCOIUUPYET-
CsI C OTIACHOCTBIO aBAPUH U €€ MOCIeACTBUSIMHE U JIUIIb BO BTOPYIO — C €r0 Helocpe-
CTBEHHOU TEXHUYECKOU QYHKIIMEN — 3alIUIIaTh OT 3TUX onacHocTteiy. [loaTomy nc-
MBITyeMbl€, CJIBIINA CJIOBO «IIPUCTETHYThCI», «C MICUXOJOTUYECKOI TOUKU 3PEHUS
nonaaaoT B Tucku. C 0[HOI CTOPOHBI, OHM MOHUMAIOT, YTO C PEMHEM e3/IUTh Oe30Tac-
Hee, ¢ IPYToil — peMeHb 6e30MaCHOCTH aKTYaIu3uPyeT B HUX CTPaxX, KOTOPOTO OHU
xoTesau O6bI n3bexkath. [lombiTka M36EKATH CTpaxa He MO3BOJsIeT UM 3(DPEKTUBHO
usberath OMACHOCTH» .

Ha ToT cayu4aii, ecivt BbI He JIoUUTaeTe ATy IJIaBy 10 KOHIA, TaK Kak He JoouTe
CJIMTIIKOM MHOTO JIyMaTh 0 Gpeliax BeJUInHON ¢ (hyTOoIbHBIE BOPOTA B 6E30MACHO-
CTH BAIeTo KOJIa, MbI CPa3y MepeiieM K IIeHTPaTbHOMY TIYHKTY 9TO# raBbl: Ge301ac-
HOCTH — 3TO TEMA, U3BECTHAsI CBOEI KaBEP3HOCTHIO, B KOTOPOI 1a’ke CaMble JTyYIlre
BHOBb U BHOBb COBepIIAOT (araibhbie omubKu. VI 6yydr HOBUYKOM, U JaKe CTaB
OPOABUHYTHIM MPOrPAMMUCTOM, BBl BCE PABHO HaBepHsKa Oyjere MOCTOSIHHO CO-
BepIIaTh HEKOTOPBIE OMuOKY. 751 Becex acmekToB pa3zpaboTku [0, BAKHBIX ¢ TOUKH
3penus obecriedeHuss Ge30TMaCHOCTH, CYIIECTBYIOT TOTOBbIE perenus. [IpuMensiite
ux (cM. Takxke raasy 19).

Ecun BBI permuin mucath HaJIEXKHBIN KOJI, BaM IIPUIETCS CJIEI0BATD ITPABIILY: HEZIO-
CTaTOYHO MOTPATUTH BPEMST OJIUH Pa3, BbI OJLKHBI TOCTOSTHHO BKJIA/IBIBATH CBOE BPEMS,
9TOOBI OCTABATHCS HA HBIHEITHEM ypoBHE. T0o, 4TO GBLIO CETOJIHS PEIeHneM Cpe/IHeit
HaJIEKHOCTH, 3aBTPA MOJKET yiKe He GbITh TaKOBBIM. O3HAKOMBTECH C MATEPUATIOM, KO-
topsiii Open Web Application Security Project («OTKpbITBIA IPOEKT obecnedeHmst
6e30MmacHOCTH BEO-TIPUIIOKEHUTT» ) COBPAJ [T BAC HA CBOEH CTPAaHUIIE WWW.OWasp.org.
Oco6oe BauManue obparuTe Ha «immnapraiku» — Cheat Sheets (www.owasp.org/index.
php/Cheat_Sheets), 4T00bI II0JIyYUTh NIPeACTaBIeHIe O MacIITadax 3aJaun, 3a pelieHue
KOTOPOIT BBI GepeTech.

U nae eci BbI OTKA3bIBA€TECh OT TOTO, YTOOBI TIMCATH BCE CAMOMY, 9TO HE 3HAYMNT,
9TO BaM BOOGIIe HUYETO He HYKHO 3HATh O 6€30MacHOCTH. BbI IOIKHBI 3HATH, T/IE CKPbI-
BAIOTCS PACIPOCTPAHEHHBIE TPOGJIEMBI ¢ GE30MACHOCTHIO — B KAKMX MecTaX TpebyeTcst
MIPUMEHSITD IIPABIJIO «He [lesail cam». MIMeeT cMbIC/I MOHUMATh MCIIOIb3YEMBIN BaMU
rOTOBBII KOI 1 ero readme-daiiibl XoTs1 Ob1 B 00IIMX YepTax. A ec/id B KaKOii-To cuTya-
[[M TIPUMEHUTH TOTOBBIE PENIEHUSI ACHCTBUTEIBHO OYIET HEBO3MOKHO, TO MOCJIE TIPO-
YTEHUs ITOI TJIABBI BBI XOTs ObI Gy/IeTe B COCTOSTHUN N36€KaTh HanboJIee 4acTo BCTpe-
garomuxcs omubok. Ho ¥ mocsie mpoYTeHnst OCTaeTCs B CUJIE CACAYIONUI COBET: Kak
TOJIbKO BbI MOYYBCTBOBAJIM UCKYIIEHUE HAMUCATH COOCTBEHHBIN METO MU(POBAHUS,

ITut. o: «Pemuum 6e30macHocTr: ctpax okos» // Illnurens, 1975. — Ne 50 // www.spiegel.de/
spiegel /print/d-41389557.html.
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CUCTEMY BXO0/Ia B YUETHYIO 3aIMCh, THTEPHET-MAra3uH WM CUCTEMY OILJIAThI KPEAUTHOMN
KapToii, IIPePBUTECH, II0KAIYIicTa, yOepuTe PYKH OT KJIaBUATYPhI U BbIlleliTe cebe Kpe-
CTUKOM CTEHHOU KOBPUK ¢ Hajinuckio «He nenait cam!s.

VHora uMeeT CMBICI ysKe caM BbIOOD sI3bIKa IIPOrPaMMHUPOBAHMsI IOCTABUTH B 3a-
BUCHMOCTh OT aclieKToB GesonacHocty. Eciiu BbI nulneTe mporpaMmy, KOTOpoii 6y ayT
[0JIb30BAThCS APYTHE, KOTOPas IIOTEHINANBHO CIIOCOOHA TOJAYYUTh JOBOJIBHO MIUPOKOE
pacipocTpaHenue u/win Oyaer AOCTYIIHA HAIPAMYIO Yepes BeO-uHTepdeiic, To BaM
cJIelyeT MoAyMaTh Kak O 3JI0HAMEPEHHBIX, TAK U 0 HeOPEKHBIX I10JIb30BaTeNsIX. s
TaKHUX TIPOEKTOB HU B KOEM CJIy4dae HeJIb3sl UCIIOJIb30BaTh sI3bIK C, a MJIOXUM TIPOTPaM-
mucram — B 061emM-1o u C++. IIpo6ieMa B 6JIM30CTH K «KeJIe3y» — B 9TUX A3bIKaX HET
BTOPOTO JHA. DJIeMEHTaPHBIE IOTUYECKHE OIIUOKY B YIIPABICHUN IIAMATHIO O4€Hb JIETKO
MOTYT BbI3BaTh COBEPLIEHHO HeNpeaBuIeHHbIe 9(MEKTHI: BbI 00PaIaeTeCch K SJI€MEHTY
MacCHBa, KOTOPOTO He CYNIECTBYET, YTO-TO B HET'O 3alIUChIBAETE, U B TOT MOMEHT OKa-
3bIBAETCSI MI3MEHEHHBIM aJipec Bo3BpaTa (hyHKIIMK, B KOTOPOI BbI ceiiyac HaXOIUTEChH.
Boriiizst u3 pyHKIIMY, BBI TIOMA/Ia€Te B HENIPEAYCMOTPEHHOE MECTO B KOJI€, U €CJI BaM He
MIOBE3JIO, TO 3JI0HAMEPEHHBII MMOJIH30BATENb TOMECTHJI TY/Ia KO/, KOTOPBIN TIPEBPATUT
Balll CepBeP B UCTOUYHMK cliama. B si3pIkax ¢ aBTOMATHYECKUM YIIPABJIEHUEM MaMSIThIO
9TO HEBO3MOZKHO.

Ecom B ucnosnbdyere SQL, To BaMm He MMOMeNIAET MOJydIlie Y3HATb O BHEAPEHUHT
SQL-koaa (SQL injection) (cM. pajee), eciu JavaScript — o o nmpobiaemax ¢ XSS
(cM. nagee).

BaM, Kak IpeacTaBUTeII0 LeJIeBON ayAuTOPUU 9TOM KHUIH, HaJeKHee Oyuer uc-
[10JIb30BATh BUPTYaJIbHbII XOCTHHT, a HE CAMOCTOSITETBHO aIMUHUCTPUPYEMBIil cCEPBEP.
[l mpodu Bce HA0GOPOT: Ha COGCTBEHHOM CepBEpPe OHU, BEPOSITHO, YCTAaHOBAT OoJiee
CTpOrue CTaHAAPThI OE30IIACHOCTH, UeM 9TO cieial Obl xoctep. Ho eciiu BbI He TpaTHTe
3HAYMTEJbHYIO YacTh CBOEro pabodyero BpeMeHU WK A0CyTa Ha afMUHUCTPUPOBAHLE
cepBepa, TO HACTPOMKK 110 YMOJIYAHUIO M PEryJIAPHOE 0OOHOBJIEHIE CUCTEMbI 3al[UThI
HO3BOJIAT ke CO CPeHEHBKUM X0CTEPOM A06UThCs GoJIbIeil Ge30acHOCTH, YeM Bbl
cMory Obl 06eCIIeYuTh CaMU.

NMpenmyLlecTBa U HEAOCTAaTKU OTKPbITOCTU

[TepBast peakiusi, KOTOpast BOSHUKAET Y MHOTUX HOBUYKOB MPU YIIOMUHAHWHU TEMBI
6esomacHoOCTH, 9TO (ppasa: «5 mep:Ky cBOH UCXOMHBIN KO/ 3aKPHITHIM, U TIO9TOMY HU-
KTO HE CMOXKET HAUTH B HEM YSI3BUMOCTHU». JTOT MOJAXO, KOTOPBIA TO-aHTIMHCKN
HasbIBaeTcst Takke Security by Obscurity («BesomacHocTb Uepes HESICHOCTB» ), TTPO-
(heccruoHambHBIE PA3PabOTYMKN OTBEPTraOT, TaK Kak ObLIO 3aMEUY€HO, YTO MHOTUMU
VS3BUMOCTSIMU MOKHO BOCTIOJIb30BATLCS M TOT/IA, KOT/Ia UCXOMHBIH KOJ MTPOTPAMMBI
HeusBecTeH. K TOMy Jke TIpeicTaBIeHHE O TOM, U4TO cjaabble MecTa KoJa HUKOMY He
M3BECTHBI, NCKYIIAET MHOTUX IpeHebperarth TpeGoBaHUAMEU Oe3omacHoCTH. Ecain Bbl
pacKpbIBaeTe CBOU KO, TO TEM CaMbIM BBIHYKAaeTe ceOs BBIUUCTUTD YSI3BUMOCTH;
KPOMe TOTO, KPUTHKA 00Jiee OMBITHBIX MPOrPAMMUCTOB MOKET HAYYHTh BAC YEMY-TO
HOBOMY.

ITosToMy ¢ caMOTO Hauajia CMOTPHUTE Ha CBOU KOJI TaK, OY/ATO OH OTKPHIT ouaM [oc-
noga Bora u Bcero mupa (1 aAbsBoJIa, caMo co00ii). Y 3TOro ecThb JONOTHUTEIHbHOE
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MIPpENMYIIIECTBO: ITO37KE€ BBl CMOJKETE IIPUTJIACUTD B IIPOEKT €II€ KOFO-HI/I6yI[b 1 He CTbI-
AUTHCA IIepe/l HUM CJAUITKOM CUJIBHO 3a Ka4Y€CTBO KO/a.

«Huxkro Beap e 3naetr URL»> — mioxoii aprymenr

To, uto na URL Hert ccbliky, eliie He ABJISIeTCS FapaHTUEN TOTO, YTO /10 CTPAHUIIBI HU-
KTO He fobepercs. HazoBeM JulIb 0HY BO3MOKHOCTb U3 MHOTHMX: Ha CEKPETHOI cTpa-
HWIIE eCTh CCHIJIKU Ha JIpPyTHe CTpaHullbl. Eciiu BhI meskHeTe Ha ojHOM u3 aTux URL,
aJipec Balllell CTPAHUIIbI, K KOTOPO# He BeyT HUKAKUe CCBLIKHU, TIOSIBUTCS B UYXKUX
Jor-(aiiiax cepsepa U J0OOIIBITHBIE JIIOAN CMOTYT €r0 YBUAeTh. Tak Kak afiMUHICTPa-
TOPBI 9TUX JIPYTUX CANUTOB TAKXKe HE CJUIIKOM XOPOIIO 3HAIOT, YTO OHU JIENAIOT, 9TU
Jior-hailjibl, 4ero 106poro, eie u oKaxkyTcst B CeTH B OTKPBITOM JOCTYIIE U KX MOKHO
Oyzer naiitu B Google. 1 ecin x0T Obl OMH U3 BAallUX [0Jb30BaTeNell yCTAHOBUT
B Opaysepe nmaHenb nncTpyMenToB Google unn Alexa ¥ BOCIOJIb3YETCsI CEKPETHBIM
URL, To 10BOJIBHO CKOPO MUMO IIpOiiieT yeryxausbiii Google-60T u gobaBut Bariu
SKOObI HEU3BECTHBIE CTPAHUIIBI K IIOUCKOBOMY MHAEKCY. OT 9TOr0 BbI ellle MOKeTe
3alIMTUTHCS, UBMEHUB Ha CBOEM cepBepe 0coOblil daiin robots.txt. Ho ot Toro, uyto
mo6oit URL, k koTopomy oOpaTUInCh HHbIE Iula, GOJbIIe He OYIeT CeKPETHBIM, Bbl
3aIUTUTHCI HE CMOKETE.

B cayyae ommbku Bo3Bpaniaiite 6paysepy Kak MOKHO MeHbIe HH(PpOpPMAIUU

MHorue ycriertbie aTaky CTPOUJIUCH HA TOM, YTO HATIAAIONINE [[eJIEHAIIPABJIEHHO TIPO-
BOIIUPOBAJIN ONMMOKU U UMEJIA BO3MOKHOCTD TIOJIyYUTh U3 OTBETOB CUCTEMbI MH(OpPMa-
10, HY3KHYIO /7S yCTIeNTHbIX atak. CTpaHuIbl ¢ oTyeToM 00 ormubKe, copepskaiime Bep-
CHIO onlepallnoHHoM cucteMbl, Bepcuto PHP wim myTs k kogioBoMy daiiny, Bpesinbl. XOTs
3aKOHOTIOCJIYIITHBIM MTOJIB30BATEJISIM 3TO M JIOCAJIHO, HO C TOYKH 3PeHUst 6e30IIacHOCTH
Jiydiiie, 9To0bl CTPAHUITA TIPOCTO BbiaBasa «ommbOky 500» u Gosbiine Huuero. Ecau Bo
BpeMst pa3pabOTKH KO/ BbI B IIEJISIX OTJIA/IKU aKTUBU3UPOBAJIN (DYHKITUIO, KOTOPast O/
POGHO TIOKa3bIBaET BaM Bee CoobIeH st 00 OIMOKAX, TO Mepe/l pealbHbIM UCTIOJIb30Ba-
HUEM BbI JIOJIKHBI €€ OTKJIIOUYNTH, 3AMEHUTE OJIUH U3 3aI[POCOB Ha3bl IaAHHBIX B CBOEM
NPUIIOKEHNH Ha OIUOOUHBIN U 06pATUTECh K COOTBETCTBYIOIIEH CTPAHUILE, YTOOBI TIPO-
BEPUTb, He IIepefaeT JI Ball CKPUNT coobInenne 6asbl JaHHBIX 00 omMOKe IpsMo B Gpay-
3ep. Ecaiu oyt uitv 1aposib 6b1IM BBEIEHBI HEBEPHO, TIPUIIOKEHUE He JI0JIKHO BhIIaBaTh
uHMOPMAIIUIO O TOM, B KAKOH YacTH cofieprkasach ommbka. Torga ncuesHer BOBMOKHOCTh
C IOMOIIIBIO CKPUIITA OTTA/IATh UMEIOIHECs UMeHa TI0Ib30BaTeJIell.

3a].lll/ITl/ITe KaTaJIOTHU OT IPSAMOro JOCTYyIIa C IOMOIIbIO .htaccess

O6b1uHO 1pu cosganuu ceoliky Ha URL BMecTo example.com/some_directory/index.html
IUIIYT TOJbKO example.com/some_directory/. 3To cpabaTbiBaeT, IOTOMY 4TO OGpaysep
CaMOCTOMTEJIbHO UIIET B JaHHOM KaTaJjiore (baf/’m c uMeHeM index.html. Eciu B kaTaso-
re HeT index.htm., TO MOXKET CIYIUTHCS TAK, YTO BMECTO 3TOTO JIOOOIBITHOMY ITOCETHU-
TeJTI0 OY/IyT TIPe/ICTaBIeHbI Bee (hailiibl, HAXOISIIIECS B 9TOM KaTaJIOTe, B BU/IE CITUCKA.
ITO TIPOUCXOJIUT, eCiv Ha KakoM-Jnbo cepBepe Apache B httpd.conf- win B oTBeT-
CTBEHHBIN 32 3TOT KaTayor daiin .htaccess nobaBieHa cTpoka +Indexes. Options -
Indexes 3amperniaeT 0ToOpaKarh cojepskanue karajora. He paccunToiBaiite Ha TO, 4TO
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6ouee Gezomacuas GyHkusa 6yaer 3a60TIUBO YCTaHOBJIEHA IO YMOI4aHuio. Yacto 510
TaK, HO, KaK TTOKA3bIBAET CJAEAYIOMINII IPUMep, He BCETIIA.

B 2008 roxy Heise Security coobiuiia o 6peru B cucreMe 6e30IaCHOCTH 9POTHYE-
ckoro koHIepHa ¥Y3e Beate (heise.de/-202226), 1u3-3a KOTOPOIi B 0OLIMIA JOCTYII OIAIN
20 daiioB, copepsKamx ajgpeca 3JeKTPOHHON MoYThl KianeHToB: « C60il mpousoriesn
BCJIE/ICTBUE TIETIOTO psia omuboK. OUeBUAHO, AAMUHUCTPATOPBI COXPAHUIIN JTAHHBIE
JUIST IOCTYTIA K POKAIECTBEHCKOMY OHJIAHH-KAJICHAAPIO ¢ BUICOKTUTIAMHE MPSIMO Ha Be6-
cepBepe M K TOMY K€ aKTUBUPOBAJIU Ha cepBepe NepeveHb (aitnos karanora. Takum
06pazoM, Kayk/blil HHTEPHET-TI0IH30BATEh MOT 03HAKOMUTBCS C COMEPIKMMBIM CEPBe-
pa pocTo ¢ momonibio 6paysepa. Ho sTum iesio He orpanudmBaercst: Bepositio, Google-
GOT HAIIEJI CCHUTKY Ha HEMyOJIMYHbIE KATATIOTH 1 HEJIOJITO IyMast TIPOMHAEKCUPOBAJ BCE
JIAaHHbIE, KOTOPBIE TaM HalllesI. B pe3ysbTare He TOJBKO MTOSIBUIACH BO3MOXKHOCTD Haii-
T (ailyIbl CIyyaitHo, HO OHM ellle ¥ CTaJIK JIerkoi Mulnenbio s Google-xakunras !,

Byabre ocroposkHsl, noabaysach Gpyukuueir CheckSpelling

Ecm ata GyHKIUA akTHBU3UPOBaHa B httpd. conf- i B KakoM-100 daiise . htaccess,
TO [IOCETUTEJIAM HECYIECTBYIONIEN CTPAaHUIIbl MJIK HECYILECTBYIONIEro KaTajora Oy ayT
MMOKa3aHbl AJIbTEPHATUBHbIE BAPUAHTBHI C MTOXOKUMH UMeHaMU. TaM MOTYT OKa3aThCsi
(haitsipl, KOTOPBIE BBI XOTEJH JIEPKATD B CEKPETE.

PaboTa c naponsmm

B 10 BpeMs Kak UMeHa [10Jib30BaTeieil 0ObIYHO He SBJISIOTCS TaitHOM, apOJIM J0JIAKHbI
JIepKAThCS B CEKpeTe He TOJILKO OT BJIa/IesbIla CaiiTa, HO M OT BaC KaK aIMUHUCTPATOPA.
Ecui mocTopoHHee Jiniio 1obepercest 1o Baiero Gaiijia ¢ mapoJisiMi, 3T0 MOKET 03HAYATD
KOHEI[ BaIllero BeO-MPOEKTa, TAK KaK 3JI0YMBIIIJIEHHUK CMOKET HAaHEeCTU GOJIBIIION YPOH,
BCEM YECTHBIM TT0JIb30BATEISIM OTPEOYETCSI CMEHUT TIAPOJIU U IOBEPHUE [0 OTHOIIEHHIO
K BaM B 11eJIOM Oy/IeT paspyIieHo.

[ToaTomy maposii HU B KOeM ciiydae HeJib3s COXPaHATh Ha cepBepe B Bujie He3ammmb-
posanHoro Tekcta. Hu B 6ase gaHHbIX, HU KaK (aiisr. Ecii KTo-To HOCTOPOHHUHN TOIYYUT
JIOCTYTI K MECTY, T/le XPAHTCS MAPOJIH, TO B €T0 PACTIOPSKEHUH B OIUH MUT OKAXKYTCS
cdeTa BCeX IMOJIb30BaTesiell. Y ke TOT (DaKT, YTO BbI KaK aIMUHUCTPATOP UHTEPHET-Pe-
cypca umeere J0CTYII K TIaPOJIAM B BU/E He3amu(POBAHHOTO TEKCTa, Oy1eT BOCIPUHU-
MAaTbCs TTOJTH30BATENIAMI KaK HEKeTaTeTbHBIN.

[ToTomy 1ipu perucTpanyy MoJab30BaTEd BaM CJelyeT CO3/1aBaTh Xell-KoJ| TapoJisd
(cM. pasgient «Xemn-Ko/Ibl, TAHKeCThl, TU(POBbIE OTIIEYaTKN» TIaBbl 26) U COXPAHATH
TOJIBKO €T10. Torzia xakep yske He CMOJKET y3HATh [TApOJib B BUJIe He3aIM(MPOBAHHOTO TEKCTA,
JIaJKe eCJIU B3JIOMAET Bality 6a3y JaHHBIX C TAPOJISIMU. DTOT XeIl-KOJT 0JIKEH CO3/IaBaThCsT
U3 [ApOJIst U Cy4ailHOM 100aBOYHON CTPOKH, IIOTOMY 4TO ceitdac B VIHTepHeTe MOKHO
HaWTH CIUCKM Xelll-KOJIOB PaclipOCTpaHEeHHBIX Haposeid. Ecan B3JIOMINNKY 0CTaTOYHO
IIPOCTO MOTYTJINTE, YTOOBI Y3HATH, KAKHE TIAPOJIU COOTBETCTBYIOT XEII-KOaM U3 Balleil

! C IIOMOIIIbIO TTOMCKOBBIX 3alIPOCOB BPO/i€ inurl MOXHO HCIOJIB30BATH Google JUJIA TIOMCKa OIlpe-

J€JIEHHBIX YA3BUMbIX CUCTEM.
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6a3bl I]AHHBIX, TO XEITMPOBAHUE He T0OABUT BallleMy TIPOeKTy GesomnacHocTu. Ecim ske Bbl
YIUIUHSIETE BBEJICHHBII MOJIb30BATEIEM TIAPOJIh, I06ABJISISI K HEMY KaKyi0-TG0 CTPOKY TI0
co6CTBEHHOMY BBIOOPY, TO ATH CMIUCKK BaM HE CTPAIIHBL. JTOT MPUEM HA3BIBAETCS
«mojconka xemay (hash salting), no6aBounyio cTpoky HasbiBalOT coubio (salt). Ctpoka
JUIST <TIOZICOJTKA» — 9TO He TaifHOE 3HAHVE B 00JIaCTH I POBAHIIS, a JIUIIH CIIOCO0 CIIETaTh
6eCIIoIe3HBIM MOVCK B CIMCKaX Xela mapoJieit. [[0aToMy Bbl MOJKETe CIIOKOWHO XPaHUTh
ee B TOl ke 6ase JaHHBIX, YTO U IIAPOJIM, WU IIOMECTUTD B (ailn KoHburypauuu. Ecimi ona
MOTNAJIET B PYKU XaKepa, HIYero CTPAITHOTO He CITyYUTCSI.

Kasxaplit pas, Korja 1101b30BaTeslb X04eT 3aliTH B CBOM aKKayHT, CO3/laBaiiTe 13 yKa-
3aHHOTO MAPOJIST K <IIOJICOJIOUHOI» CTPOKH X€II-KOJ] 1 CDABHUBAITE €T0 C COXPAHEHHBIM.
Ecin xem-Kobl MIEHTUYHBI, TO APOJIb, CYs 110 BceMy, BepHbIil. Ceifyac B KauecTBe
AITOPUTMa JIJIs XEIIUPOBAHKS CTOUT UCIIONB30BaTh TOJBKO berypt — Bee ocTanbHbie
CJIMIITKOM HEHA/IE)KHBL.

Jae B GOJBIINX KOMITAHUAX, B KOTOPBIX PabOTAIOT OTBITHBIE TPOTPAMMUCTBI, CHO-
Ba U CHOBA CJIyYalOTCs HETPUSATHBIE CUTYAIlU!, CBSI3aHHBIE C XPaHEHNeM napouieit. Pej-
KO ITPOUCXO/IUT YTO-TO HoJtee TIoraHoe, 4eM mpousorieiiee ¢ reddit.com, rie B 2007 romy
YKpaJIi pe3epBHYIO KOTIHIO Ga3bl JAHHBIX, B KOTOPOI B He3alTn(pPOBAaHHOM BUJIE XPaHHU-
JIUCH JIOTUHBI, TAPOJIU U aIpeca 3JIEKTPOHHOU ITOYTHI BCeX T0JIb30BaTeseil. Takue ucro-
PHH CTOJIb MHOTOYVCJIEHHBI, YTO U3 HUX MOKHO C YBEPEHHOCTBIO C/IETATh OIUH BBIBO/I:
COXPaHsIst TAPOJIH, BbI, CKOPEE BCETO, COBEPIIaeTe OMIMOKY.

Mertoabl ayTeHTUdMKaALUN

Eciiu To/1bKO BbI He paspabaThiBacTe CaMblil IIPOCTON CTaTHYECKU BeO-CallT ¢ HOMOIIIBIO
kimenTa SFTP u TekcToBOTO peflakTopa, BaM IIPUETCS 3a[yMaThCs O TOM, KOMY ¥ KaKHe
yacT caiita OyzeT paspelieHo IPOCMaTPUBaTh U KTO OyIeT UMETh [IPaBO U3MEHSTh
CTPAHUIIBL, @ 9TO TYT JK€ MOBJIEUET 3a COOOU BOIIPOC O TOM, € TIOMOIIIBI0 KAKIX METOIOB
ayTeHTH(UKAINY BbI OyeTe orpaHUYnBaTh JOCTYIL. ITo cyTH, BaM HYKHO OyIeT BbI-
6UpaTh MEKLY CJACAYIONMMHU CTPATETUSAME ayTEHTH(DUKAIINH.

Bbl N0JIHOCTBIO OTKA3BIBAETECH OT Ay TEHTH(UKAINH

Bce nosib3oBartesn IMEIOT OJUHAKOBLIE IIPaBa.
[TpenmyniecTBa TaKOBBHI.

O Camoe 11pocToe pelieHre U3 BCeX BO3MOKHBIX.

O Hukakux oropueHuil n3-3a 3a0BITHIX MAPOJIEH.

O AIMUHHUCTPATOPBI U MOJI30BATEIN TOUHO 3HAIOT, YTO UX HKET, — HUKAKUX JUKUBBIX
oberanuit obeceynTh 6e301MaCHOCTD, XOTS Ha CaMOM JieJie ee Her.
Henocrarku creayiomnue.

O BsI TOJKHBL OBITH CITOCOOHBI GBICTPO PEATUPOBATH, YUTOOBI CYMETh BOCCTAHOBUTH
MPEKHEE COCTOSTHNE B CJIydYae BaHAATM3MA.

O Bpl, 6yyun aIMUHUCTPATOPOM, HAXOAUTECH HA OJIHOM YPOBHE C MOJb30BATEIISIMU.
Hanpumep, y Bac HeT MPUBUIJIETMPOBAHHOTO JIOCTYIA K COOCTBEHHBIM JIAHHBIM, T10-
CTaM M KOMMEHTAPUsIM, U BaM BCE JKe MPUETCS PEATU30BaTh JUYHYIO CUCTEMY
ayTeHTU(hUKAIUH JJIsT cebst caMoro.
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o

Hesnb3st 3a610KMpoBaTh OJIb30BaTeNel, KOTOPbIe ObIIM 3aMEYEHBI B UeM-TO HEXO-
poieM. (Bripouem, ayTeHTHOUKAII TAKKe HE SIBJISIETCST HAIEKHBIM PEIlIeHueM TOMH
pobsieMbl. MoKHO GBICTPO CO34aTh HOBbIM AKKAYHT. )

WNuorza 3anpammBaercs undopmanus o6 IP-aapece, 4T06bl aHOHUMHBIX ¥ HEABTO-
PU30BaHHBIX TOJB30BATENEH BCE JKe MOKHO ObLIO Kak-TO UAeHTU(PUIMPOBaTh (Ha-
MpuMep, B UICTOPUU MTPABOK CTPAHUIILI B «Bukunemun»). Takas naentudukamnms
¢ omortipio [P-apecoB — 310 Jiniith OpMEHTUPOBOYHAS 3AIETTKA, TAK KAK OZIMH U TOT
Ke T0JIb30BaTENIb MOJKET UMeTh Oosiee oHOTO IP-ampeca u, HA060POT, HECKOJIBKO
MI0JIb30BaTeJiell MOTYT MPUXOUTD € OJHOTO U TOTO JKe MMPOKCU-CEPBEPA U TI03TOMY
nenuth oguH [P-anpec.

HTTP-ayrenrudukanus (6a3oBasi ayreHTH(PUKALMS WIH AaliKeCT-ay TeHTH()UKALHS )

Bol nomemnaete B aiin .htaccess nuiau B ¢aitn kouduTypanuu cepsepa httpd. conf
JIAaHHBIE O TOM, KaKHe T0Ib30BaTeIN UMEIOT TIPaBo 0CTYTA K TOMY WM NHOMY (aiiry
WJTH CTIVICKY.

©)

[IpenmytiecTBa TaKOBBI.

Basosas ayrenruduxaims (Basic Authentication) — ato HanboJiee npocras hopma
ayTeHTH(DUKAINN: HUKaKUX cookies, ceccuit, COOCTBEHHDBIX CTPAHUI] BXO/IA.

bazoBas ayrenTudukainus cpaBHUTEIbHO MIPOCTO KOHDUTYpUpyeTcs. Bo3aMokHO,
Balll XOCTEP Jake MPEAOCTaBUT BaM B CBOEM Be6-MHTep(be1‘/’Ice JUIST 9TOTO (DYHKITUIO
Bpozie Co3aaTthb 3allMLLEHHbIE CMNCKKU, TaK YTO (bafmbl htaccess uiau httpd.conf Bam
U BUZIETH HE NIPUIETCA.

HTTP-ayrentudukaius — aTo cTaHIapTU30BAHHAS COCTABHAS YacTh MPOTOKOJIA
HTTP. C neii moxer pabotars jo60ii HTTP-kimeHT.

HTTP-ayrenTrduKaIus ABIseTCs ayTeHTHGUKAIMe 6e3 COXpaHeHUsT COCTOSTHUS
(stateless) (cm. paszgen «CocTosiHIe U OTCYTCTBUE COXPAHEHMS COCTOSTHUS> TJIa-
BbI 26). DTO 3HAUUT, UTO KasKIbIH 3a11poc Oy1eT 0O6pabaThiBaThbCs HE3AaBUCHMO OT TOTO,
YTO MPOU3OILIO panblie. Ecu octambHoe puiiokenne paboTaet 6e3 coXpaHeHus
COCTOSIHUSL, TO UMEET CMBICJI C/leJIaTh TaKOH e 1 ayTeHTU(UKAIHIO.

Henocratku cjaeayromue.

[ToJist aUist BBOZIA IOTMHA Y TAPOJIS, KAK TIPABUIIO, BBITJISAAAT HEKA3UCTO, U UCTIPABUTD
97O Hesb3s. HeT BO3MOKHOCTH Cpasy TePeHaIPaBUTh TI0Jb30BATENs CO CTPAHUIIBI,
IJI€ 3aMPaIMBAETCS MAPOJIb, K CTPAHUIIE PETUCTPAIIMY U K OMOIIIH 110 BOCCTAHOB-
JIEHUIO 3a0bITOrO MAPOJIS.

Perucrpariust HOBBIX MOJIb30BaTe e CTAHOBUTCS HE CaMOU MTPOCTOH 3a/1aueii.

[Tpu 6a30BoI ayTeHTH(hUKAIME TapoJib — eciu He npuMensiercss HTTPS — kasxapiii
pas nepejiaetcd B He3aMMPOBAHHOM BU/Ie. DTO ellle XyKe, YeM COXPAHATh ero B He-
3a1mngpoOBAHHOM BUJIE, — HTO Takast PYHKIIUS, KOTOPYIO HUKOT/[A HEJb3s1 ObLIO 130~
6perath. [pu naiipkect-ay TeHTUHUKAIINHT TIEPEAETCSA TONBKO KOHTPOJIbHAS CyMMa
apoJIs.

MHorue moBbIIaoNe 6e30TMacHOCTh HACTPOMKH, MTPEAYCMOTPEHHbIE IS Tai-
KecT-ayTeHTH(PUKAIUY, HY’KHO YCTaHaBJIUBATb BPYYHYIO.
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O OrtcyTcTBYeT BO3MOKHOCTb aBTOMATUYECKOTr0O BbIX0/Ia. bpaysep IoMHUT 11aposib 1o
KpailHel Mepe 10 TeX Mop, MoKa He OyeT 3aKphITa BKIAAKA, a BO MHOTHX CITyJastx
Jlaxke 10 TeX Mop, ToKa He OyeT 3aKpBIT Opay3ep UM MOJIb30BATENb BPYYHYIO He
OYUCTUT ero ucropuio. Ecsin Baiy noJib30BaTes v MOCUAAT 32 YY>KUM KOMIIBIOTEPOM
WJIA HEHAJIOJITO OCTABSIT CBOM COGCTBEHHBIN, 3TO MOKET CTATh MPOGJIEMON: B 3TOM
ciry4ae Jiio00it HeaBTOPU30BAHHBIN TT0JIB30BATENb XOTh U HE CMOKET 3aITPOCTO Y3HATh
11aPOJIb, HO CMOSKET ITAKOCTUTD HA OTKPBITOH CTpaHHUIIe.

Ayrentudukanys Ha ocuoBe GpopM/ceccun

Ha cranyapTHoii cTpaHuile BX0/1a TI0JIb30BATEEH IIPOCST BBECTH JIOTWH U 1apoJib. Ecim
UM YZIa€TCSl BOUTH, ATOT CTATYC COXPAHSIETCS HA CEPBEPE B BUJIE TIEPEMEHHBIX CECCHU.
W penTudurkannoHHbii HoMep, HoMeraeMbiil B cookies mnn BeigaBaemsbiii B uge URL,
TOBOPUT CepPBepPY, KaKOii MOJIb30BaTENb K KAKOM CeCCUM OTHOCUTCSI.

[Tpeumy1itecTBa TaKOBBHI.

O Crpanuitly Bxoja MOKHO 0(OPMJIATH KaK yTOHO.

O Tlosb3oBaTEIM MOTYT CAMOCTOSITENIBHO CO3/IaBaTh HOBbIE AKKAYHTHI M BOCCTAHABJIH-
BaTb 3a0bITbIE APOJIU.

O CepBep MOXKET YCTAHOBUTD IMMUT BPEMEHU CECCUN U AaBTOMATHYECKH, HATTPUMEP 10
MIPOIIIECTBUH OIPENeIEHHOTO BPEMEHU, «BBICTABUTDY MOJH30BATENSA. JTU JTUMUTHI
BPEMEHU U3BECTHBI TIPEK/IE BCETO 110 OHJIANH-0aHKIHTY — TaM IPOIOJIKHUTETbHOCT
CeCCHU CUJIPHO OTPaHUUYEHA, OOBIYHO JIECATHI0 MUHYTAMHU.

Henocratku caenytormue.

O KosnuecTBO BO3MOKHBIX OMUOOK, KOTOPBIE MOKET C/IEJATH HE CIIUIIKOM OIIBITHBIN
POrPaMMUCT, TOPa3o GOJIbINe, YeM MIPU Pea3al[ii OMMUCAHHBIX PAHEE METO/IOB.
Hu nmdposanuie, Hu gpyrue Mepbl Ge30MACHOCTH He ABJISIOTCA TEXHIYECKH He0O-
XOMUMBIMU. Pa3paboTuynk MMeeT Bce BO3MOKHOCTH JIJisl TOTO, YTOOBI CMACTEPUTD
caMoe JIbIpsIBOe B MUPe pellleHte /s BX0/Ia IT0JIb30BaTes el Ha cailT.

O Ecuu cookie, B KoTOpoM coneprkaTcs JaHHble ceccun, nepenaercs ne uepes HTTPS,
TO BO3MOXKEH TIE€PEXBAT CECCUU, YTO OCOGEHHO aKTyalbHO st OTKPBITBIX WLAN.
XOTs1 y HE3BAHOTO TOCTSI B 3TOM CJIy4yae ¥ HeT JJAHHBIX JOCTYIIA, OH OCTAeTCsl Ha caii-
Te JI0 KOHI[a CECCUU U MOKET yCIeTh HabeJOKyPUTh.

Ecau BBI pemuTe MCOIb30BaTh 3TOT MOAXO/, TO, TIOXKAIYHCTA, HETIPEMEHHO BOC-
[OJIb3YIITECh TOTOBBIMU PENIEHUSIMH B BUE OTIEJbHBIX OUOINOTEK I HHCTPYMEH-
TOB. VX acCOPTUMEHT B HacToslIee BpeMsl OOHOBJISIETCS TaK OBICTPO, YTO HET CMbIC/Ia
COBETOBATh 3/IeCh UYTO-TO KOHKpeTHOe. Ecsm BBI 3a/1aiuTe 3ampoc authentication best
solution B KOMOMHALIMHY ¢ Ha3BaHKEM HYKHOTO SI3bIKa, TO HEKOTODPbIE COBETHI JOJIKHBI
HaiiTrch. OOpaTiTe BHUMaHUe Ha AaTy oTBeTa. To, 4To Toj] Haza | ObLJI0 ONTHMAIbHBIM
pelreHneM, ceityac, MoxkKeT ObITh, JaBHO yCTapeJIo.

OAuth/OpenID/Mozilla Persona

B atom CJIy4dae BbI ITIOJIHOCTBIO BO3JIara€Te 3a/{avy ayTeHTI/I(bI/IKa]_[I/II/I Ha TPETbHIO CTOPOHY.
I[JIH BCEX, KTO HE CJUIITKOM XOPOIIIO 3HAET, YTO A€JIA€T, 9TO OJAHO M3 CaMbIX HAaJEKHBIX
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pemtennii. [Tociomy B CeTw, T71e BbI BusinTe cchliiku Boitu yepes Facebook, Bointu yepes
Google nu Boitt vepes Twitter, paspaboTyrKy caiiTa BBIOPaId 9TOT Iy Th.

©)

[TpeumyiecTsa ciemyroinue.

JLoJKHO OBIT, Y TIOJIB30BATENIEN eCTh yiKe COTHsI pasdpocantbix o CeTu npoduieit
1 M He X04eTCsI CO3/1aBaTh ellle O/IMH CIIeIUAIbHO /7S Balllero IIpuiioskeHus. Bmecto
3TOTO OHU MOT'YT IIPOCTO BOCIIOJIb30BATHCSI OJJHUM U3 CYIIECTBYIOIINX.

VY MHOTIMX BallluX MOJIb30BaTe/Iel 60Ibllee J0BEPUE BBI30BYT PECYPCHI, ITPEAOCTAB-
sstioriiie O Auth, To ects, Hanpumep, Twitter, Google nim Facebook, uem Barire co6-
CTBEHHOPYYHO paspaborarnHoe npuiokenne GetRichQuick.

TeXHOI[I[ep)KKy B CJIy4dae HeO6XOZ[I/IMOCTI/I BOCCTAHOBUTD 3a0BITBIH I1apoJib Ipeao-
CTaBJIAET KTO-TO Z[perﬁ. Bur sxonoMuTE BpeMA 1 He TaK 6bICTpO TepsEeTe BEPY BO
BMEHAEMOCTb OJIMKHUX.

JlanHble, KPUTHYECKIE C TOYKH 3PEHUST HE30TTACHOCTH, COXPAHSIOTCS HE Ha BallleM
cepsepe, a Ha cepBepax Kommanuii, npepoctasasiomux OAuth. Eciu xakep BbI-
KpaJeT Bce JaHHbIe I0CTYIIA, Ha BaC JISIKET JIMIIb 4acTh BUHBI (32 TO, YTO BBI J[0-
BEPUIIHUCH HEHA/IEKHOM TPEThEH CTOPOHE). DTO JIydliie, 4eM GbITh BUHOBATHIM TOJIb-
Ko camoMmy. Kpome Toro, Torza Bbl CMOXKeTe pa3/ieJIuTh CBOIO 10caly CO MHOTUMU
JPYTUMU JIIOJIbMU, KOTOPbIE TI0JIOKUJINCH HA TOT JKe Pecypc.

HenoctaTku TakoBBL.

Hekotopsie mosib3oBaTe i Oyay T Menviue 006epsmp TAKUM KOMIIaHUSM, Kak Twitter,
Google mnu Facebook, uem Baremy caifTy, 0cOG€HHO IIOC/IE TOTO, KAK CTaJIO U3BECT-
HO, YTO BCe KPYIIHbIE aMEPUKAHCKIE NHTEPHET-KOMIIAHUY aKTUBHO Mepe/aioT IaH-
Hble ATeHTCTBY HALIMOHAIBHOI Oe3omacHoct. Eciiu aTa rpyIiina mob30Bateneil 1s
Bac BakKHa, TO BbI MOsKeTe ucojb3oBarb Mozilla Persona. B atom ciryyae ocHoBHast
gacTh paboThl TaKKe OyZeT caelana 3a Bac, Ho Persona paGoraer Tak, uto Mozilla ne
oJstyyaeT nH(OPMAIIHIO O TI0JIb30BATEIISIX.

ITonp30BaTe M, KOTOPBIE He PAa3e/sioT STHX OIIACEHUIL, HO Y KOTOPHIX IIPOCTO HET
aKKayHTa Ha OJHOM U3 pecypcos, npegocrapisiomux OAuth, 6yayT BeIHYKIeHbI
IPOXOAUTH MYTOPHBII IIPOIIECC PETUCTPALIMK HA APYTOM CaliTe, ECIIM TOIBKO BB HE
IPEAYCMOTPUTE AJI TAKMX CIy4aeB COOCTBEHHYIO IapajLIeIbHyIO BO3MOKHOCTD
ayrenTudukaiuu. Ho BMecTe ¢ 9TUM MCYE3HYT M MHOTHE IPEUMYIIECTBA PElleHNs
¢ ucnoabzoBanueM OAuth.

HexoTopble 0Ib30BaTEH HE TIOBEPSIT, 4To Baiie mpusiokerue GetRichQuick 6yzer
OTBeTCTBEHHO obpararbes ¢ ux ganubivu B Google u Facebook, 3ayacryio ouenb
JIMYHBbIMU.

Ecau caiit, npenocrasistoriuit OAuth, B gaHHbBIII MOMEHT HEZOCTYIIEH, TO HA Balll
CaliT HUKaK HeJIb3s 3aiTHU.

EcJii BBI He XOTHTE TIOJTHOCTBIO IPUBSI3BIBATHCS K ompeesieHHoMy cepsucy OAuth,
TO MOJKETE TPELYCMOTPETH HECKOJIBKO BOBMOXKHOCTEN BX0ofa ¢ moMotsio OAuth.
Ho Torma Bce pe3ko ycaoxKHUTCS.

,Z[JIH XaKepa XOTb 1 ropas3/io CJ0KHEE, HO U TOPa3/10 ITPUBJIEKAaTE/IbHEE B3JIOMATh MacC-
H_ITa6Hy10, HCIIOJIb3YEMYIO 110 BCEMY MDY CUCTEMY 6630HaCHOCTI/I, a He Ballle MaJICHb-
KO€ 4aCTHOE penieHue.
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BHeapeHue SQL-koaa un XSS — yrpos3bli
B NOJ1Ib30BaTE€/IbCKOM KOHTEHTe

OpHa u3 HarboJiee YaCThIX B HBIHEIITHEE BPeMsT IIPOGJIeM ¢ Ge30IaCHOCTBIO — 9TO MesKCaki-
toBbii ckpurrtuHT (Cross Site Scripting, cokpamntaercs kak XSS). JavaScript-ciienapuit
U3 COMHUTEILHOTO UCTOUHUKA MO/ICOBBIBAETCS HA KAKOW-TMO0 CAlT U 3aTeM BBITIOJIHSET-
cs1 Ha Gpaysepe moJib3oBaTelist. Tak MOKeT ObITh 3aTPysKEHO JTI000€E COAEPIKUMOE, KOTOPOE
BCTPAMBAETCS B CTPAHUILY TAKIM 00Pa30M, 4TO MOJIb30BATEJb HE PACIIO3HAET aTaky. B xy -
IIeM CJTy9ae ¢ MOMOIIBIO 3TOTO CIIOco6a KPALyT JAaHHBIE KPEIUTHBIX KapT, ITyOJUKYIOT Ha
YyKUX cafiTaX CCHLIKH Ha CTIAM WJIN PACCHIIAIOT BCEBO3MOKHBIE COOBIIEHS ¢ TTPODUIIST
II0JIb30BATEJISI B COIUAIIBHBIX CETSIX.

Yrposa XSS kpaiiHe akTyanbHa gake 4Jst OOJIBITNX PECYPCOB ¢ PO ECCHOHATB-
HBIM conipoBoxieHneM. B nHauase 2013 rosa craio usBecTHo o0 BbI3BaHHOM XSS ys3-
BUMOCTH Ha caiite Amazon, 13-3a KOTOPOI MOCTOPOHHUM CTaJiM JOCTYMHBI cookies
ceccHi, a BMeCTe ¢ HIMH MeHa [T0JIb30BaTe e, aipeca aJ1eKTPOHHOI MOYTHI, 3aKy-
[OYHbIE KOP3UHBI 1 JaHHbIe focTyna. [To coobiienuto Heise Security, «ysi3sBuMocTsio
BOCIIOJIb30BANUCH TPUBHUANbHO. HyKHO OBLIO JTHiih 106aBUTh Ha (hOPYM KJIMEHTOB
coobIIeHune ¢ 3ar0JI0BKOM, CIENUATBHO OTGOPMATUPOBAHHBIM TPUMEPHO MO TAKOMY
obpasiy: "><script>alert('XSS')<script>. Tak Kak Amazon IJIOXO TPOBEPUIT 3a-
rOJIOBOK JI0GABJIEHHOTO COOOIIEHNS, COEPKAITUiicS B HeM JavaScript-ko/ GbLT BHe-
JIPEH B OMpe/IeIeHHbIe MOACTPAHUIIBI (hOPYMa U 3aT€M BBITIOJHEH TIPU 06paleHnn
K HeMy Opaysepa». 3a mapy MecsIIeB [0 9TOTO cucTeMa oHaiH-TnaTeskedl Paypal
TaK’Ke OTJNYMIIACh XSS-ysI3BUMOCTBIO «B KJtoueBoM Mectes. B 2011 roxy Heise Security
coobmuia 0 XSS-ysa3BUMOCTSX Ha calitax 17 6aHKOB — IpobIeMbl GbLIH 06GHAPYIKe-
HBI [IIKOJIbBHUKAMU.

Bropast ocHOBHas yrpo3a, CBS3aHHAs € TI0JIb30BATEIbCKIM KOHTEHTOM, — 3TO aTaKH,
B X0/Ie KOTOPBIX C TIOMOIIBIO TaKk HazbiBaeMoro BHeapennst SQL-koxa (SQL injection)
CYUTHIBAIOTCST U U3MEHSIIOTCST Baliu (Ga3bl JaHHBIX. ECJIN TaKOE CAYUHUTCS € BAMU, 3TO
OyzeT He POCTO JOCAAHO — BBI TIOTEPsieTe J0BEpHe Mojb3oBareeil. JIlaHHbIe BB CMO-
JKeTe BOCCTAHOBUTD C TIOMOIIIBIO XOPOIell Pe3epPBHOIT KOIUH, & BOT BEPHYTD JOBEPUE
yaactest efBa . Ecim, mporpaMMupyst, BbI HE CTaBUTE BO TJIABY YTIJIa OCTOPOKHOCTD,
TO JUUIS TAKOH ataku GyeT TOCTATOYHO YKe TOTO, YTO Ballle MPUIOKEHUE CHAOKEHO
¢opmoii 3aripoca u yripaJisieT JaHHbIMU B B/,

Y obenx mpobiem ob1ire KOPHU: y TIOJIb30BATEIST €CTh BOSMOKHOCTD BHEAPHUTD
B Ballly CUCTEMY aKTUBHOE COJEPIKUMOE C TIOMOIIbIO OOBIYHBIX TEKCTOBBIX MOJIEH, a-
pamerpoB URL-aznpeca u cookies. 3ateM 0HO BBINOJHSAETCS B cucTeMe (BHEAPEHME
SQL-kona) niu, HEIPOBEPEeHHOe, NepefaeTcsa Opaysepy U BoiIoaHAeTcsa uM (XSS-
ataka). YToObI BOCIIPENSITCTBOBATh 3TOMY, HY;KHO U3HAYATHHO PACCMATPUBATDH BCE
JAaHHBIE, TOCTYTAIONINE B Ballle TPUJIOKEHNE M3 BHEITHEH CPefibl, KAK TTOTEHIINATbHO
omnacubie. OHU JIOJUKHBI OBITH OYHUIIEHBI OT YIIPABJISIIONIMNX CUMBOJIOB, KOTOPBIE B HUX,
BO3MOXKHO, COZIEPIKATCS. DTO KACAETCS He TOTHKO TeX JAHHBIX, KOTOPBIE TOJTh30BATETTH
MOTYT BBECTU B CIIEIHATBHO MPEAYCMOTPEHHBIE [IJISI 9TOTO MOJisl, HO U ITapaMeTPOB
URL-anpeca, cookies, mosist User Agent Gpaysepa, nanubix u3 BJI, ¢hailoB KoHbUry-
panuu u daitsoBeix cucteM, RSS-kananos u gaske mrpuxkoznos. [logospurenbHo Be,
YTO MPUXOUT OT MPOTPAMM, KOTOPBIE HAMMUCAJIN HE BBI caMU. «/l0 MCIOIb30BaHUS>
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O3HAYaeT B IAHHOM CJIyJae TaKXKe «JI0 TOTO, KaK COXPaHsATh JaHHbie B B/l miu Ha skecT-
KMii IMCK, 4TOOBI IPOYUTATD UX B OYAYILEM>.

B 6ubiorekax ecth GYHKIUM [JIsl OUMCTKY BXOIHBIX JAHHBIX, KOTOPbIE Pas/inya-
I0TCSI B 3aBUCHMOCTH OT $I3bIKa M UCIIONb3yeMoil 6ubamorexu. Ilepes sammuchio Tekcra
B 6a3y MaHHBIX HYKHO OYMCTHUTD €r0 OT pparMenToB SQL-K0/a, KOTOPbIe, BO3MOKHO,
ObLIN B HETO BHEAPEHBL JIJIsl 5TOr0 MOKHO BOCIOJIb30BATHCS apaMeTPU30BaHHbIMU
3arpocamu (cM. nanee) unu SQL-dpeiimBopkoM. Buenpenue JavaScript-ciienapuen
MPEJIOTBPAIIAETCS 32 CUET TOTO, YTO B TOT MOMEHT, KOT/Ia CTeHEPUPOBAHHOE TI0JIb30Ba-
TeJIeM COIEePIKUMOE TI0IaaeT B CUCTEMY, OHO IIPOBEPSETC 110 OEJIOMY CIIMCKY (TaKxKe
CM. JlaJiee) U OMacHbIE CUMBOJTBI YAAJSIOTCS.

Bueapennio SQL-koa MOKHO BOCIIPEISITCTBOBATD € TTOMOIIBIO YCTAHOBKY (DUJIb-
TPOB Ha BXOJIe, TakK Kak SQL.-Kko/1 BBITIOTHSIeTCS TPSIMO Ha cepBepe. Ho, yuuThiBast yrpo-
3y XSS-arax, Bbl B JII0OOM ClIydae J0JKHBI I103a00TUTHCA 0 TOM, YTO0BI (DUIBTPOBAJIMCH
TAaK’Ke BBIXOJIHBIE IAHHBIE, KOTOPBIE Ballla CUCTEMA MepeiaeT Opaysepy. 31ech OCHOBHASI
CYTb B TOM, 4T0OBI 00€3BPEKMBATH YIIPABJIAIOLIME TOCIEA0BATEBHOCTH, KOTOPBIE MOTYT
conep:xkatbesi B HTML-terax u JavaScript-ciieHapusix.

HpOBepKa AO0JI’KHA IIPOUCXOAUTh Ha CTOPOHE CEpBEPa

Ecau BB IpOBeEpsieTe 0J1b30BATENBCKUI KOHTEHT TOJIBKO C TIOMOIIbIO JavaScript Ha
KOMITBIOTEPE TIOJIb30BATESA, TO C TAKUM e YCIIEXOM MOKeTe BOOOIIe HUYero He jie-
Jgatb. [IporpaMMucT HOJTHOCTBIO KOHTPOJIUPYET TOJNBKO CepBep U 3alyllleHHble Ha
HeM mporpaMMbl. Bpaysep paboTtaer Ha KOMIIbIOTEPE MOJAb30BATEISA U MOKET OBITH
3aMeHEeH CKpUITOM. /J[aHHbIe OT KOMIIBIOTEPA 110JIb30BATEJISI K cepBepy MepeiaioTcs
yepes MHOXKEeCTBO TPOMEXKYTOYHBIX IIYHKTOB. KaK/Iblil U3 3TUX pOYTEPOB TaKKe MO-
JKET CUMTBIBATD U UBMEHATD JlaHHble. BCAKuMii, KTO TOTOB IOTPATUTD /IB€ MUHYTHI Ha
MOUCKU UHCTPYKIMU, MOXKET KaK YTOJIHO MAHUITYyJITMPOBATD JAHHBIMU IIPOBEPKH, BbI-
MOJTHEHHOM Ha cTOpoHe KiaueHTa. CTOUT BBIIIOJHUTH IPOBEPKY HA CTOPOHE KJIMEHTA,
a 3aTeM COOBIIUTH MOJb30BATEIIO, YTO C BBEJICHHBIMU UM JaHHBIMU UJIU 3aTPy/KeH-
HBIMU (POTO YTO-TO He B nopsaake. Ho a1o sumb genaer npuioxenue 6osee apyske-
CTBEHHBIM 10 OTHOIIEHHIO K TI0JIb30BATEJIIO, & C TOYKU 3PEHUST TEXHUYECKOH He3otac-
HOCTH PoBepKa GecrosieaHa. Bam B 1060M cirydae NpUAETCs IOBTOPUTH ITPOBEPKY
Ha CTOPOHE cepBepa.

,Z[aHH])Ie, BB€I€HHbBIC T10JIb30BATEJIEM, HE CIEAYET Cpa3dy K€ OTIIPABJIATH HA BbIXO/]

Bam He cTouT IpOCTO TaK BHIBOAUTD JIaHHbIE, KOTOPbIE BBEJ MOJb30BATENb, HE BbI-
[OJIHUB TIepe]] 9TUM 9KPaHUPOBaHUsT IPOGJEMHBIX CUMBOJIOB. B KasK10M S3bIKE ISk
atoro ectb ToToBble KoMaH/Ibl. B PHP mist SQL uictionb3yior mysql_real_escape_
string, a /I JaHHBIX, KOTOPbIE BLIBOJSATCS Ha BeG-caliTe U, BOBMOXKHO, COLEPKAT
JavaScript-cuenapuu, — htmlspecialchars. [Ia Shell-komang ectb escapeshellcmd
U escapeshellarg. Bece atu pyHKuMM cHAGXKAIOT ONpe/iejieHHble 3HaKU 00paTHOU
Kocoi yepToil (\) U TaKMM 06pa3oM He JOIYCKAIOT BbIOJHEHUSA «KOHTPabaHIHOTO>
K0/1a, KOTOPBIi, BO3MOKHO, COJIEPKUTCS B IAHHBIX.
[Toatomy He numIHATE:

echo ,Bbl BBenn , . $_GET["UserInput"];
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Jly4iire BCTaBUTH JIaHHbBIE, BBE/IEHHBIE TI0JIb30BATEIEM, B TIEPEMEHHYIO, IPEBPATUTH
HeKoTopbie npobsemubie 3Haku B HTML-Kko/ ¥ TOJIBKO 3aTeM BbIBECTH MX. B Haiem
npumMepe Ha PHP 510 BbIrIsmeo Obl Tak:

$rawUserInput = $_GET["UserInput"];
$userInput = htmlspecialchars($rawUserInput);
echo 'Bbl BBenu , . $userInput);

htmlspecialchars mpeobGpasyer sHaku &, <, >, " u ' B ux HTML-sxkBuBasientsl. Eciu
BBEJIEHHBII TeKcT copepxkut pasmMeTky HTML, To Ha BBIXO/Ie BMECTO <script> Oymer
cTOSATh Ge300uaHoe &1t ;scriptdgt;. [l YeCTHBIX MMOJAb30BaTENEl, KOTOPBIE TIPOCTO
XOTsT 106aBUTH B ¢Boe coobinenne mpumep ¢ HTML, atoro Gyer JocTaTOuHO, HO I0-
TEHI[MAJIBHO BPEIOHOCHBIH JavaScript-ciieHapuii Terepb He OyAeT BBITOTHEH.

Koneuno, htmlspecialchars He 3alIUTUT OT BceX yrpo3. Ecisiu Bamum nosib3osaresn
6oJibIIe 0OBIYHOTO CKJIOHHBI HAMTAPBIBATHCS Ha XaKePCKUE aTaky WK PeYb HET 00 OueHb
KPUTHYECKUX JaHHbBIX, H3-32 YET0 BaM HEOOXOAUMO TIPUMEHSIThH OoJiee BBICOKUE CTaH-
JapThl GE30IIACHOCTH, TO ATOM cTpaTernu OyaeT HegoctarouHo. lasee, B pasaeie «bebre
CIIMCKH JIyYIlle YePHBIX», MBI TIOTOBOPUM 00 3TOM TI0pobHEE.

He npumensiite SQL, JavaScript u Shell-komaHabl HAPSAMYIO JJIs1 BBIZAYM JAHHBIX

He cocraBistiite 3allpOCOB WJIM KOMaH/ 13 IaHHbIX, BBE/ICHHBIX 110JIb30BAaTECJ/IEM, HE BbI-
ITOJTHUB 11€PE/] 9TUM dKPpaHNUPOBaHUE HpO6JIeMHI)IX CHMBOJIOB.

He oGpamiaiiTech K NPUIOKEHUSIM, MMEHA KOTOPBIX B3SThI U3 JaHHBIX M0JIb30Ba-
Tegaei

He samycxkaiite ¢ momomibio system(), eval() Win HOX0KUX 00palleHHil JJOKaJbHbIe
MTPOTPAMMBI, €CJTU HA WM WJIU IIyTh MPOTPAMMBbI MOTJTH TTOBJAUATH u3BHe. [1po eval()
Jiydiie BooOIie 3a0biTh, a system() MCIOJIb3YITe OY4eHb OCTOPOKHO.

HpOBepﬂﬁTe BBO/IUMbI€ /IaHHbIE HA IOCTOBEPHOCTH

3arpykaeMble JJaHHbIE JOJKHBI UMETD OXKU/1aeMblil opMaT, a He KaKOU YyrolHO. ITO
e KacaeTcs IepeMeHHBIX, ¢ KOTOPBIMU BbI 3aTeM ILlaHupyere paboraTts. B Tumobe-
30TIACHBIX SI3bIKaX (CM. IJ1aBY 26) BbI HE CMOXKETE He 3aMETUTD, YTO TIEPeIaHHas MOJIb-
30BarejieM epeMeHHast id Ha CaMOM JIeJie COJIEPKUT He YMCJIO, a TIOJIOBUHY POMaHa.
Eciu e BBI muIneTe Ha A3bIKe cO c1aboll Tunusaunuei, spoae JavaScript uau PHP,
BaM IPUIETCS CAMOMY I103a00TUTHCS O TOM, YTOOBI IIepeMeHHast Oblia 0KUAAEMOT0O
tuna. B PHP c momombio is_int(), is_numeric() u T. /I. BBl MOKETE BBISICHUTH, UYTO
repes; Bamu. C momo1npio intval(), strval(), boolval(), floatval() umm settype()
MOXKeTe MTPUHYAUTENBHO 33/1aTh TUTI TlepeMeHHo#. B JavaScript MoxkHO Bociosrb30-
BaThcs parselnt(), parseFloat() u isNaN() (is not a number). Kpome Toro, filter-
var B PHP naet pasjimdnbie BO3MOKHOCTH JIJIsl TOTO, YTOOBI BBISICHUTD, COOTBETCTBY-
€T JIu TiepeMeHnHas OTNpeJieJIEeHHON cXeMe — HallPUMEp, CXeMe MPAaBUJIbHOTO ajipeca
asekTponHoi nmoutel uin URL. MHoOTOUMC/IEHHBIE TOTOBBIE (DUIJIBTPBI OTJIUYHO 3a-
MEHSIIOT, HaBepHOe, 0K0J10 99 % TOTOo, 4TO y Bac BOBHUKAET UCKYIIIEHNE HATKCATh Ca-
MoMy (cM. Takxke TtiaBy 19).
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Ecan y Bac B back-end 6asa qaHHbIX, HCIOJIb3YiiTe MapaMeTPU3OBAHHbIE 3alIPOCHI.
Ecau y Bac ecth cucrema ynpasiieHus KOHTeHTOM, Kotopasa ucnoiasdyer URL Buzaa
/mypage?id=53 u 91u ID sABISIOTCS IEPBUYHBIME KJIIOYAMU B 0a3e JaHHbIX, TO JIyylle
paGoTaTh ¢ MOMOIIBIO TAPAMETPUIOBAHHDBIX 3aMPOCOB

Hwu B koem ciydae He niummTe B Bateit mporpamMMe SQL-cTPOKH, TPOCTO BCTABJISS CO-
JePKUMOE, TIPUXOIsITIee n3BHe. T0 eCTh HUKOT/A He TIHIITNTE BOT TaK:

var query = "select * from mytable where id = "+$pageld;
var result = query.execute();

[TapameTpu3oBaHHBIE 3aIIPOCHI B PA3HBIX A3bIKAX BBITJISIAT [I0-PasHOMY, HO paboTa-
10T TPUMEPHO TaK:

var query = "select * from mytable where id = ?";
query.setParameter(1l, $pageld);
var result = query.execute();

[Tpu 3aMeHe BOTIPOCUTETLHOTO 3HAKA cofiepskaHue $pageld OyaeT MpoBepeHo Ha Ha-
smune ¢pparmenToB SQL-Kkoa 1 Ipr HeOOXOAUMOCTU 00E3BPEKEHO.

IIpoBepsiiite pa3mep 3arpyskaeMbix aiision

He paccuuTbiBaiiTe Ha TO, 4TO HUKOMY B TOJIOBY HE IPUYT CTPAHHbIE WIE€U U BbIJIEJIE€H-
HOTO M€ECTa TOYHO XBaTUT, — B 9TOM CJIyYae Bbl OTKPBIBAETE CBOIO cucTeMy st DoS-
aTaku, OCHOBAaHHOM Ha HexBaTKe (aitnosoro npocrpancrsa (file space denial of service
attack), B xo/1e KOTOPOII M0JIB30BATENHN 3aTPYIKAIOT KOBapHO yCTpoeHHbIil ZIP-daii,
CheIAONINI Bce CBOOOIHOE MECTO Ha JKECTKOM JMCKe Balllero cepsepa. ITO TaK Hasbl-
BaeMble apXuBHbIe G0MOBI — ouenb MajieHbkue (0kos10 40 Kbaiir) daiisibl, KoTopble npu
PacIaKoBbIBAHUU TIpeBpaIlaroTcs B (hailibl 06beMoM Tepa- WK aaxe mnerabaiir. OHu
KCIIOJIB3YIOT TOT (PAKT, UTO aJTOPUTMBI CXKATUSI MOTYT HEBEPOSITHO CUJIbHO CKUMATh
aGCoJIIOTHO UEHTHYHBIe (DailyIbl, HAIIPUMED cojep:Kaline ToJIbKo yrcio 0. B kauectse
KOHTPMEPBI BAM CTOUT HE ITPOCTO PACIIAKOBBIBATD 3arPy>KEHHbIE ADXUBbI BCJIEIYIO, & CHA-
yajia IpoBePATh UX pasMep ¢ momolsio libzip.

He nomemaiite SQL-3anpocsl B URL B kauecTBe cTpoku 3anpoca

IMouck B Google o 3ampocam inurl:& inurl:select inurl:from inurl: where u3Bie-
KaeT Ha CBeT OOKUH yApydaiolee MHOKECTBO Pe3yIbTaToB. Jake Mo 6e3 XaKepeKuxX
HAKJIOHHOCTEN U CTOCOGHOCTEN MTPU BUIE TAKOTO €[BA JIK CMOTYT YIEPKATHCS 1 HE CO-
BEPIIUTH — C TIOMOIIIBIO TPocTOTo MaMeHeHss URL — mporyJiky 1o ayskoii 6ase faHHbIX.

He nomemaiire B URL uuyero apyroro, 4ro Mo;KeT ObITh KPUTHUECKMM C TOUKH 3pe-
HHsI 6€30TACHOCTH

PaszpaboTunkaM CHCTEM WHTEPHET-MarasuHOB HEOOXOIAUMO PEIIUTD CJIELYIONLYIO MPO-
6JIeMy: KasKIblil MOKYTIATEb TOJIKEH METh BO3MOKHOCTD 3aI0JTHITh KOP3UHY TOBapa-
MU, 3aTEM IEPEMENTATHCA IO UHTEPHET-Maraduiy JaJibllle 1 B KOHIIE€ KOHITOB HpOIL/,ITI/I
B Kaccy, uTobOb1 ohopMuTh 3aka3. Tak kak HTML siBjisietcst mpoTOK0JIOM Oe3 COXpaHEHUsT
cocrosHusA (cM. pasfient «CoCTosTHIE W OTCYTCTBUE COXPAHEHUS COCTOSTHUS» TIaBbI 26),
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Pa3paboTUHK MOJIKEH 3a[yMaThCS O TOM, KaKMM 00pa3oM MHTEPHET-Mara3uH Gy/eT 3a-
MIOMUHATh COCTOSTHIE KOP3UHBI U COOTHOCUTB €TO C OIIPEIeJIEHHBIM TTIOKYTIATEIEM.

MBI peKOMEH/IYeM pellieHue, 3aKTI0UAT0IIEecst B TOM, YTOOBI BOCTIOIb30BATHCS BEO-
dpeiiMBopkoM, KoTOpIi OyaeT ¢ momolibio cookies 1 mapamerpo URL oTKpbIBaTh
CEeCCHIO [T KaXK/[0TO TI0Th30BATENS M B 9TOM CECCUU COXPAHATH COCTOSTHIIE KOP3UHBI.
KomrmereHTHBIE PEIeHUs ATOM 3a/1a4 CYIECTBYIOT JIJist GOJIBITHHCTBA SI3BIKOB.

HexoTopbiM He CIUIIKOM OMBITHBIM Pa3paboTuyUKaM OJHAK/IBI TIPUIILIA B TOJOBY
ujiest KOJMPOBATh apTUKYJIbHBIE HOMEPA MMO3UINI KOP3UHBI, a Takke ux 1enbl B URL
nsm B cookies ceccnu. Ecii 10J1b30BaTeltb TIePEXO/III Ha IPYTYIO CTPAHUILY, TO JAHHBIE
0 KOp3WHe TIepeIaBajuch OT Gpaysepa KJIMEHTa CEPBEPY, a OT cepBepa — € HOBOII cTpa-
HUIel — cHoBa Gpaysepy. B aToM cirydae uckyIeHHbIe TIOKYMATEIN MOTJIA U3MEHUTh
KOJIIYECTBO APTUKYJIOB U [IEHY U KYIUTh HE TPHU YTIOTa 110 29,9 eBpo KaKIblii, a MATh
yTI0TOB 110 2,99 eBpo.

Omumbra 3aKI0YaIach B I0BEPUH K JAHHBIM, KOTOPBIE BEPHYJIUCH OT Opay3epa MmoJib-
3oBatesist. CepBep J0JKEH ObLI TOJILKO BBIIABATh JAHHBIE O TIeHE, HO HUKOT/IA He I0JIKEH
6L TPUHUMATE X 00paTHO. OKOHYATENLHBINA PACYET CIIEI0BAIIO TIPOU3BOAUTD UCKIIIO-
YUTENFHO Ha CEPBEPE, EMHCTBEHHbIE JAHHbIE, KOTOPBIE MOKHO ObLJIO TIPHHUMATE OT
6paysepa, — aTO KOJIMYECTBO TOBAPOB M aPTUKYJIbHBIE HOMEPA.

[ToaToMy HUKOTZIA HE CTOUT IMEPEAABATH ITAPOJIU, HOMePa KPEAUTHBIX KapT, I€HBI
U TOJI06HbIE IAHHBIE HA CTOPOHY KJIMEHTA, & OTOM CHOBA TIPMHUMATH UX OT KJIHEHTA
Ha cTOpoHY cepBepa. U moskanyiicTa, ecaiv Bbl COOMPAETECh UMETD JIEJIO C KPEUTHBIMI
KapTaMU [oJIb30BaTeieil, paso6yabTe JOCTATOUHO JIEHET, YTOOBI HAHATH HKCIIEPTA 110
6€30MMacHOCTH.

He BpIaBaiiTe CJIMIIKOM MHOTO BHYTPEHHHUX CEKPETOB BAllI€TO NIPUJIOKECHUA

CHapy»u T0JIKHO OBITh KaK MOYKHO MeHbIIIe BUIHO, KaK BbI XDaHUTE CBOU JaHHBIE, — HE
HY>KHO CO3/IaBaTh JIUIITHUE YSI3BUMbIE MECTA.

B 2009 roay sxypuan «Ilnurenp» coobman: «B KHUKHOM HHTEPHET-MarasuHe
Libri.de npousomres cepbesHbiii c6oit. IIpocmotp 563 640 cueToB COTEH ThICAY MTOKYIIA-
TeJiell cTasl JOCTYIIeH JIIoO0MY MHTEPHET-10Jb30BaTe 0>, JIJIs CKaunBaHUK CUYeTa 3a
nokynky B Bujie PDF-oxymenTa BbI osryuanu mopsakoBeiii Homep. BBoas npyrue
cJIy4aiiHo BbIOpaHHbIE HOMEPA, MOKHO OBLIO CKayaTh BCe cueTa APYTHX MOKyIaresiei 3a
npoutenire 16 mecsues. «IInurenb> upoHusuposair: «Ocob6eHHO HEJIOBKOE 00CTOsI-
TesbeTBO: Ha Libri kpacyercs 3nak kauyectBa sxcneprtHoil opranusamun TUV Siid sa
obecrieuenre 6e30MacHbBIX OKYIOK B VIHTEepHETE>.

3/1ech COBMECTHIIUCH JIBE MPOGJIeMbl ¢ 6e3omacHocThI0. CylecTBEHHOM YSI3BUMO-
CTBIO OBLIO OTCYTCTBYE TIPOBEPKU Ha HAJIMYKeE Y [I0JIb30BaTe I IpaBa JOCTYIa K OIpe-
neeHHoMy cdety. [Ipu Kask/oii MombITKe MOJyYeHUs OCTYIA K CYETy HYKHO TPOBe-
PSITh, €CTh JIM Y MOJI30BATEJIS IIPaBa J0CTyIa /i 3Toro cyera. OHAKO, XOTSI ATO yKe
camo 110 cebe 6b1JI0 rpy6oii O1MGKOI, HUUEro IJI0XO0T0, BO3MOYKHO, BCE e He IIPOU3OIILIO
6bl1, ecsin ObI B cucTeMe 6e3011acHOCTH He ObLI0 BTOPO Opeln: B BeO-IPUIOKEHUN TPU-
MEHSJICh BHYTPEHHIE HIeHTUOHUKAIMOHHBIE HOMepa, BEPOSITHO, 13 TabJIUIbl Gas3hl
JAHHBIX. ATaKyIOUM GbLJIO JIerye JIEFKOTo yraiaTh HOPsiAKOBbie HoMepa. HeGoubinoi
JOIIOJIHUTEJIbHBIN 1Iar ciesian Obl 9Ty aTaKy HEBO3MOXKHOM — HAIIpUMeP, MOKHO ObLIO
ObI 106aBUTH K HOPSIAKOBOMY MIEHTH(DUKAIIMOHHOMY HOMEPY «COJIb» (CM. paHee) U 3a-
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TEM TIEPEBECTHU €0 € TIOMOIIBIO AJITOPUTMA XEIUPOBaHUS B Xell-cymmy. Ha cTtopone
cepBepa ObLI0 Obl OUEHD JIETKO, CO3/aB 3alUCh B 6ase TaHHbBIX, CBI3aTh UM I10Jb30Ba-
TeJIsl, HOMEp CY4eTa U XelI-CYMMY, U TOIZa Ha CTOPOHe KJIMEHTa CTajio Obl HEBO3MOKHO
orrazath URL gy wyskoro HoMmepa cueTa.

Eciu B s13bIKe, Ha KOTOPOM BbI NumieTe, ectb (yHKims taint checking (mposepka Ha
YSI3BUMOCTH ), BOCIIOJIb3YITECh €10

B Ruby u Perl taint oTHOCHTCS K cTaHAAPTHBIM (DYHKIUSIM, BO MHOTUX JIPYTHX SI3BIKAX
€€ MOYKHO TIOJIKJIIOUUTh Yepe3 ONOINOTEKN UK paciiuperus (IIOUCK 110 TAKUM 3aTIPO-
caMm, Kaxk taint php niu taint python, mpusezier Bac k Hy>kHOMY peliieHuio). B taint mode
NporpaMma CO3/IaeT CIUCOK TIEPEMEHHBIX, Ha KOTOPbIe MOKET ObITh OKA3aHO BO3JIEii-
CTBUE U3BHE, a TAKKe IEPEMEHHBIX, IPOM3BO/IHBIX OT HUX. B flaspHelieM Bee aTu repe-
MEHHbBIE CUMTAIOTCS HEHAZesKHBIMU. [Ipy MOIbITKE IPUMEHUTD UX B ONTACHBIX MECTax,
Hanpumep B SQL-kKoMaH/aX UM KOMaH/Iax Ha yPOBHE OIIEPAIIMOHHOM CUCTEMBI, TAKIX
Kak eval(), UX BBIIIOJIHEHHUE [TPEPbIBACTCA.

BeJible CMUCKK Nyylle YepHbIX

[Iporpamma, ¢ TOMOTIIBIO KOTOPOH pPeayn30BaH Balll CAalT, — 3TO TTOCPEHUK, BBITIOIHSI-
FOTIHI ZIeHiCTBUS MToJhb30BaTe e, UTOOBI OTPaHIYKTD AECTBUS MOIb30BaTENEH, HYKHO
OTPaHUYUTH BO3MOKHOCTH TIPOTPAMMBbI BBITIOJHSTH T€ WK MHbIE AeiicTBUs. JJoOUThCS
YBEPEHHOCTH B TOM, YTO TIPOrpaMma OYAET AeIaTh TOJBKO TO, YTO J0JKHA, MOXKHO JIBY-
MsT CTTOCOGAMI: MJTH BBI 3aTIPeIaeTe AeTaTh TO, YeTO Heb3sT 1eJIaTh, NN Pa3periaeTe
JIeTaTh TOJBKO TO, UTO MOKHO. DTOT OCHOBOIIOIATAIOTUI TPUHITUT BCTPEYAETCs B Pas-
JIMYHBIX (DOpMax B caMbIX Pa3HbIX MecTaxX. Hampumep, MOXHO OT(UILTPOBBIBATH U3
JIAHHBIX, BBOJAMMBIX TTOJTb30BATEIEM, BCE TETH <SCript>, a OCTaJIbHbBIE TETH OCTABJSATDH
HEeM3MeHHBIMU (3TO HA3BIBAETCSI CO3/[AaHNEM YEPHOTO CIMCKA), @ MOKHO yAAISTHh BCe
TEr”, HO Pa3pPelnTh Mapy PasMETOYHBIX Bpojie <b> 1 <i> (cozmanue 6eI0To CIHCKa).

C Touku 3peHusT 6E30MACHOCTH BCET/Ia MMEET CMBIC PAa3PEIIaTh KaK MOKHO MEHb-
11e, TO eCTh CHauaJia BCe 3alPeTUTh W Pa3peniaTh TOAbKO TO, YTO HABEPHSIKA He TIPHU-
YUHUT Bpena. B Halmem mpruMepe cOXpaHsSeTCs ellie MHOTO BO3MOXXHOCTEN BHEJPUTD
B caliT JavaScript-ciieHapuii, KpoMe TEToB <script>, HapuMep, 3TO MOKHO CeJaTh
C TIOMOTITBIO <p onmouseout="">. [Ipobsema OyzeT HaleKHO YyCTPAHEHA TOJIBKO B TOM
cayvae, ecau GyIyT OTCEMBATHCS BOOOTIE TOOBIE TETH, KPOME TEX, KOTOPBIE YKA3aHbI
B CIIHCKe pasperieHHbIx. Vin MoskHO BooOIie 3anpetuth HTML-pasMeTKy 1 3aMeHUTh
ee Ha Markdown. Torza skupHbrii mipudT GyIeT OTMEUAThCs ¢ TIOMOIIBIO **b**, a He
<b>. TIpu cozmanun 6e70TO CIHCKA Y Bac Kak y mporpamMMucta 6yet 6oJrbiie paboThI:
CHavaJIa TIPUAETCS BBIAYMBIBATH OEJIBII CTHUCOK, & TOTOM JOTIOJIHSITh €T0 Ky4el Belei,
KOTOpPBI€ BbI 3a0bLJIM BHECTH B HETO ¢ camoro Hadana. C 3TUM HEIOCTATKOM HUYErOo
HeJb3s1 ofiestaTh. HemosrHoTa Gestoro crucka 6yeT BHOBb M BHOBD Pasfipaskarh Bac,
OJTHAKO 9TO Pa3paskeHUE B I[EJIOM MEHBIIIE, UeM MMOTEHIINaIbHbIE Ge/Ibl, KOTOPBIE YTPO-
JKAfOT BaM B MTHOM CJIydJae.

N3beraiiTe peryasipHBIX BhIpakeHU Bpoje . *. M36eraiiTe Takxke non-greedy-
BapmaHTa . *?. Kopode, He roBOpHTe BaneMy peryasspHOMY BHIpakeHNIO: «cmonp3yit
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BCe, YTO CTOUT HA 9TOM MeCTe, — OHO YK TOUHO crogutca!» Jlydiie onpeneaurs CuM-
BOJIbHBIE KJIACCHI C OTPUIIAHUEM, TO €CTh, HallpuMep, [*"]* — «ucIosb3yii Bee, oKa
He IIOSIBUTCS KaBblYKa». XOTS 3TO BCe elle U YePHBIN CIIUCOK, HO y:ke nporpecc. On-
HAKO BCE JKe JIy4Ille TIOJOKUTCST Ha Gesible CTUCKU — TOYHO 3a/[aTh, KAKUE CUMBOJIBI
MOJKHO IIPUHUMATh, HAIpUMep [a-zaub0-97]*.

YcTaHOBUTE BCE NOJZI3YHKU HA MUHUMYM

[TpunIMn GETBIX CITUCKOB MOKHO 0000IINUTD, U TOT/IAa OH OY/IET 3BydYaTh TaK: BCE dJie-
MEHTDBI B BalllEM KOZ€ 1 BOKPYT HETO AOJIKHBI TTOJIy4aThb TOJIbBKO CaMbI€ HeO6XOI[I/IMI)I€
npaBa. «Bce 3anmpeTuTb» — MIOX0U TPUHITATI TTPY BOCIIUTAHWH JIeTel, OHAKO B /ieJie
paspabotku ITO 3apexomeHoBas cebst xopoino. Bee aseMeHThI, 00bEKTHI, (HYHKITUN
" IIEPpEMEHHbBIEC BaIlleTO KOJa HE MTOJIKHBI HU C KEM CBA3bIBATHCA, HE JOJIKHBI 6bITb HU
I KOTO JOCTYIHBIMUY, HE JOJIKHBI IPUHUMATD OT HE3HAKOMDBIX /IA/1b TICYEHIOITKHN, TOJIb-
KO €CJTH BBI IBHO He paspentuyn 31o0. [lomyMaiiTe Tak:ke O TOM, 9TO TIPOU3OUIET, €CIN
OKaXKETCs, YTO BBI BCE JKe He 3aMETHJIN KaKyl0-TO YSI3BUMOCTD: HE CTAHYT JIM B TAKOM
cyJae IOCTYITHBI ATaKyOIIeMy U BCE OCTATbHBIE YACTA CUCTEMBI ?

epskuTe pecypcebl, BasKHbIE C TOYKH 3PEHHST 6€30MaCHOCTH, Pas3aebHO

Ecan 6a3a gaHHbIX ABJISETCS YaCThIO MHTEPAKTUBHOIO BeO-caiiTa, To BeO-cepBep U uc-
XOJIHBIN KO/ IOJIKHBI OBITH 10 BO3MOKHOCTHU 3aITyIIleHbl Ha PYyTOH MalliiHe, a He Ha
TOM, r/1e HaxoauTest 6a3a JaHHbIX. Ecin aTa uyskast MarmHa 6y1eT CKOMIIPOMETHPOBa-
Ha, TO Y HEMPOIIEHBIX TocTell Bee ele He OyeT TMOJHOTO A0CTYyTa K cepBepy ¢ 6a3oit
JIAaHHBIX.

[Tpu KOHGUTYPUPOBAHUK OOJIBIIIMHCTBA PEJSITHOHHBIX 6a3 JaHHBIX BBl MOJKETE OP-
TaHM30BaTh JIOTYCK Pa3HbIX MOJIb30BaTEIEH TI0 OIHON cxeme. Hampumep, y Bac MoxeT
OBITH 1I0JIb30BATENb admin, KOTOPBII OCYIIIECTBJIAET BXO/ C localhost, TO €CTh C MaIn-
HBI, Ha KOTOPOI HaXOAUTCst 6a3a JaHHBIX. JTa yUeTHAS 3aI1Ch 3alUIIEeHA BB HY K-
HO 3HATh HapOoJib aAMUHUCTPATOPA, a TAKIKE IIPEABAPUTEIHHO 3aliTH Ha cepBep ¢ 6bazaMu
nauHHbIX. [JoaTOMY y TaHHOTO TTOJIB30BATEJST €CTh BCE TTPaBa: OH MOJKET CO3/IaBaTh 1 ya-
JisaTh (drop) Gasbl TaHHBIX, CO3[IaBaTh YUETHBIE 3AIMCH U U3MEHSThH TIPaBa M0JIb30BaTe-
Jeit. Tak KaK y TaKOTO TOJIh30BATENSA-IMUHICTPATOPA CTOTh TMIPOKHUE TIOJTHOMOYNS,
TO OHHU JIOJIKHBI KCIIOJIb30BATHCS eHCTBUTENLHO TOIBKO IS afMUHICTPUPOBaHUs 6a3
JAHHBIX, & He JJI TOTO, YTOObI, HAPUMED, aAMUHUCTPUPOBATH NHTEPHET-MAara3uH.

[ly1st 9TOTO ecTh TTOIb30BaTENb C OTPAHNYEHHBIMU TIPaBaMU, HATIPUMED, C UMEHEM
webshop. OH cBsI3bIBaeTCs ¢ cepBepa ¢ 6a30i JaHHbBIX, YTOObI YU TATH TOBAPHDIE TO3ULIH
1 106aBISIThH 3aKa3bl. Kak Toro u TpeGyeT 3mpaBblit CMBICT, ¥ 9TON YIETHON 3aIiCH HET
JIOKJILHOTO JIOTMHA Ha cepBepe ¢ 6a3aMy JJaHHBIX, 2 BMECTO 9TOI0 OHA coeuHeHa ¢ 6a30ii
JAaHHBIX HanpsaMyto. Cpa3dy MaKCUMaIbHO JUMHATHpYyeTcs uncio [P-anpecos, ¢ KoTopbIx
U3 YUETHOM 3amucy webshop MOKHO COEIMHSTRCS ¢ Ga30ii TaHHBIX, — OHO OTPaHIYIBA-
eTcs BeO-CepBepPOM U KOMITLIOTEPOM aJIMUHKUCTPATOPa 6a3 JaHHbIX 1/1IU Pa3padoTInKa.
[TpaBa aTOl yueTHO 3aTMCH CUJIBHO OTPAHWYEHBI: HEeJIb35T CO3/[aBaTh, U3MEHSITh U y/Ia-
JISITh Ga3bl TaHHBIX, TAOJTUIIBL, YUETHBIE 3aTIMCH, 2 TAKIKE U3MEHSITh [IPaBa MOJIb30BaTe e,
MOJKHO TOJIBKO YUTATh, U3MEHSITh U YAAJISIT CTPOKU TaOJIHIL,
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Ecnu B Hamem BOO6pa>KaeMOM WHTEPpHET-MaradmHe €CThb ele 0HO0 OTAECJIbHOE
IIpUJIOKEHNE, KOTOPOE OTBEYACT 3a CUCTEMY YIIpaBJIEHUA TOBapaMU, TO €My MOJKHO
IIOCTaBUTb B COOTBETCTBUE €lll€ OAHY YYETHYIO 3alliCh, N3 KOTOpOfI MOJKHO 6leET
CO34aBaThb U yJAAJISATH TOBAapbl, U3SMEHATDH II€HbI 1 BBOAUTH CKUIKH. B takoMm cJjaydae
10JIb30BaTeJIb webshop nMmeeT AOCTYII K CXeM€E yIIpaBJICHUA TOBapaMU C IIpaBOM TOJIb-
KO Ha 4TEeHHue.

C IIOMOIIbIO TaKoi CTyneH‘{aTOI?I CHUCTEMBI ITPpaB OCTYIIa Bbl MOKETE€ MUHUMU3NUPO-
BaTb IIOCJIE/ICTBYA, €CJIN PEAJIN3YETCSA nauboJee BepOHTHblﬁ CHEHapHﬁI KTO-TO B3JIOMa-
€T Be6-cepBep 1 CMOJKET C ITpaBaM MHTEPHET-MaradnHa COCIMHUTDHCA C 6asoii JaHHbIX.
Tak kak oH He CMOKET MaHUITYyJIMPOBaTb TOBapaMU 1 lI€EHaMU, EMY 6leeT ropaszo CJI0XK-
Hee cesiaTb prngII;'I 3aKa3 I0pOrux ToBaposB I10 CMEIITHOM II€He. W on He cMo:KeT 3a-
IIPOCTO YAAJIUTb WJIN U3MEHUTDH Ballly 6&3y JaHHBIX, TaK KaK 3TU IIpaBa €CTb TOJIbKO
Yy aAMUHUCTPATOPA. B XyauieM cjay4dae OH CMOKET IPOCMOTPETb U UBMEHUTD IOCTYIIN-
BIINME 3aKa3bl, YTO YK€ JOBOJbHO HENNPUATHO, HO HE CMOXKET, CKOMIIPOMETUPOBAB CEPBEDP,
IOJIYYUTb KOHTPOJIb Ha/l OCTaJIbHOM CHUCTEMOM.

Kak Mo:kHO cuiibHee orpaHanBaﬁTe npaBa Cba]'()IJIOB U KaTaJoroB

[Ipu ycTaHOBKe Uy;KUX MHCTPYMEHTOB M CKPUIITOB Ha Balll CEPBEP CHavYaJIa 4YacTO HIIETO
He paboTaert, Tak Kak onpe/e/ieHHble (pailjibl M KaTajJoru He 00J1aaloT J0CTaTOUHbIMU
npasamu. KoHeuHo, poliie BCero perinTh 3Ty HEPUATHYIO IPOOIeMy OHUM MaxoM, ycTa-
HOBWB Bce MpaBa Ha «777» (Bce MOTYT YMTaTh, IICaTh U BITOJIHATD (aiin). Ho Bee ke He
JeJiaiite aToro. «777» BooOIIE He CJIeIyeT UCII0Ib30BaTh, TAK KaK B 9TOM CJIydae KaKOU-HU-
Oy/Ib CKPHIIT MOJKET HAIMCATh U BBIIOJHUTD B (haiijie rm -rf * — ¥ IJTaKaJIu Ballli JaHHBIE.
XO0Tsl ClieHapyK PeabHbIX aTaK U CJAOKHEE, HO KOMOMHALIMS U3 <KX /bl MOKET JieJIaTh
3amucy B aiiyie» M «KaxKAbIil MOKET BBITIOTHATD 9TOT (DailyI» B3PHIBOOITACHA.

ﬂpyme JII04, KOTOPbI€ UMEIOT AOCTYII K IPUWIOKE€HUIO, aHHbIM, CEPBEPY WA JIO-
KaJIbHOMY KOMIIBIOTEPY, JOJIKHbI UMETh KaK MOKHO 6osee OrpaHUY€HHBbIEC IIPaBa

Barmum apy3nam U coCTysKMBI[AM BOBCE He HY/KHO UMETh HeI0Opbhie HAMEPEHHsT, YTOOB!
HATBOPUTH HEXOPOIIKX /IeJI. XBATUT XaJIATHOCTH, PACCESTHHOCTH WK He3HaHust. Bot npu-
Mep moJjib3oBaresist blowdart, npuseaennsiii B mopbopke Stack Overflow Worst security
hole you’ve seen («Xyuiast ysi3BUMOCTb, ¢ KOTOPOH BbI CTATKMBAIKCh» ): « MHOTO JieT
HazaJ Mog (dupMa 3axoTesa yIyYLUIUTb IoUCK 110 cBoeMy ASP-caiity. Hy, g nocraBui
Index Server!, uckmmourt mapy katagoroB admin u3 WHAEKCAIIUH, ¥ BCe OBLIO XOPOTIIO.
Ho xT0-TO 6€3 MOETO BefloMa MPeIOCTABUI COTPYAHUKY oTAeaa mpofax FTP-noctym
K BeO-cepBepy, YTO6BI OH MOT paboTaTh Ha IOMY. DTO OBLIO ellle BO BpeMeHa KOMMYTHPY-
€MOT0 JIOCTYTIA, ¥ JIJIST HETO 9TO OBLI CaMBIif TTPOCTO# cmoco6 o6MeHnBaThCS (haitTamu.
Hy 1 on Hayas 3arpy:kath Ha cepBep pasHble MITYKH, CPE/IH IIPOYETO JOKYMEHTEI, B KOTO-
PBIX GBI PACTTUCAHBI HAIH HAOABKY Ha Bee yeyrH ...u Index Server Bce mponHIEKCH-
POBAJI M BBIZIABAJI 3TO B PE3yJIbTaTax, KOT/A IOIb30BATEIN IIPON3BOIUIN OUCK TT0 3a1TPO-
cy “nennt”» (stackoverflow.com/questions/1469899/worst-security-hole-youve-seen).

! Index Server — ato Hbite ycrapesiiuii cepprc Windows, ¢ OMOIIBIO KOTOPOTO MOKHO OBLIO

IIPOU3BO/IUTDH ITOUCK 110 JIOKAJIbHBIM KOMIIbIOTEPaM, BHYTPEHHUM CETAM U Beb-caiitam.
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He urnopupyiite npeaynpe:kaeHusi KOMIUIATOPA

XO0Tst OHU U He UMETOT HETIOCPEACTBEHHOTO OTHOTIIEH ST K 6€30MaCHOCTH, OJHAKO UTHO-
pUpOBaHIEe MATEHLKUX TTPOOIEM YacTo BBI3bIBAET Gosrbiie. KpoMe TOTO, peympesk-
JIEHVsI KOMITUIIAITOPA BCE JK€ MOTYT UMETh OTHOIIEHNE K 6e30TTaCHOCTH, IPOCTO BBI TOKA
He PasTJIsijiesiN B3aMOCBI3b.

YepHbiit X0 TOXe 3anupanTte

Pa3paboTuuky oueHb PeAKO PasTPAHUUYMBAIOT PA3JIMIHbIE KOMIIOHEHTHI CBOETO BeO-
NpuJIosKeHust. B yacTu ciryyaeB 5T0 1 HEBO3MOKHO, K IPUMEPY, TIOTOMY, YTO UM WU
[apOoJIb II0Jb30BaTe sl Ga3bl JAaHHBIX JOJKHBI ObITh YKa3aHbl B Koje win daiine kondu-
rypanuu. Ecaiu mocTopoHHEMY y1aeTcs MOJTYUYUTh JIOCTYT K OJJTHOMY KOMITOHEHTY, TO
repej HuM 00BIYHO JO0BOJIBHO JIETKO OTKPBIBAETCS IIyTh U K APYTUM KOMIIOHEHTaM, Ta-
KM Kak 0asa JaHHbIX WK uHTepdeiic anMuacTpaTopa. IloaTtoMy pemenue npobiemMbl
6€e30I1aCHOCTH BCETa HAJIeXKHO JIMIIb HACTOIBKO, HACKOJIBKO HAJEKEH CaMbIi yI3BUMBbIIi
KOMITOHEHT. TOT, KTO O/{HaK/Ibl TIPUKPEINJI CBOU BEJIOCUTIE] IOPOTUM 3aMKOM K XJIUTI-
KOi1 IepeBSIHHON U3rOPOIM, 2 HOTOM OBLI BHIHYKAEH BO3BPAIAThCS JOMOI IEITKOM, YK
TOYHO 3aITOMHUT JTO MTPABUJIO.

Ecyv BbI TOJTHOCTBIO CKOHIIEHTPUPYETECH Ha 3atuTe OT BHepeHust SQL-koma  Mmex-
CalTOBOTO CKPUTITUHTA, TO MOKETE JIETKO YITYCTUTh U3 BUJLY TOT (haKT, YTO BOSMOKHBIMU
BXOJHBIME BOPOTaMHU JJIsI 3JI0YMBILLIEHHUKOB sABJsteTcst He Tonbko HTML-front-end.

Kiraccuueckas ommbka, KOTOPYIO 0COOEHHO 4AaCTO COBEPIIAIOT IPU paspaboTKe BeO-
IPUJIOKEHUIA, 3aK/II0YAETCS B TOM, YTO, XOTS padoTa IPUIOKEHII U UX 3alIMIIEHHOCTh
OT BHEIIHUX yTPO3 TPOTECTUPOBAHBI U SABJSIOTCS OTHOCUTEJbHO HA/IEKHBIMU, X JIaH-
HbIE HAXOAATCA B 0011eM focTyne Windows 1 OCTYIIHBI /11 HEKOTOPBIX pabOuMX IPYIII
um BooOuie 11 Beeill pupMbl. in agMuHKMCTpaTUBHAS CTPaHKIA CepBepa 3alliieHa
Gouee cIabBIM IIAPOJIEM, YeM BEO-IIPUIIOKEHIE.

VI3BeCcTHBIM IIpUMEPOM saBJsieTcss phpMyAdmin — HHCTPYMEHT aAMUHUCTPUPOBAHUS
(a3 gaHHbIX Ha Be6-ocHOBe A1 B/l MySQL. 3a rogpl UCIIOIb30BAHUS IIPOIPaMMBI B Hell
6bL10 0OHApY:KEHO Oosiee 130 ysI3BMMOCTEN — He BCe OHU CYLECTBEHHbIE, HO MHOIUE JIAI0T
BO3MOKHOCTD MOJIYYNUTh HECAHKITMOHUPOBAHHBIH JIOCTYTI K CEPBEPY, HA KOTOPOM YCTAHOB-
sied phpMyAdmin. Tor, KTo yeraHaB/MBa 9TOT UHCTPYMEHT, JIJIsl TOTO YTO0BI eMy yao0Hee
OBLIO CO34aBaTh CBOIO (asy JAHHBIX, IIOTOM YacTO 3a0bIBajl yAAMUTh UK OOHOBUTD €T0.
Mesxty TeM MOSIBUIIUCH CKPUTIThI, KOTOPble aBTOMATUYECKU UIIYT yCTAPEBIIINE BEPCUU
phpMyAdmin Ha 4yKuX cepBepax U IbITAIOTCS UCIIOIb30BaTh UX YA3BUMOCTH. HeBaxkHo,
HACKOJIBKO XOPOILO 3alIUILEeHO Ballle COOCTBEHHOe BeO-IIPUIIOKEHIE: €CJIM Ha TOM JKe ca-
MOM CepBepe yCTaHOBJIeHa HeHazeskHas Bepeust phpMyAdmin, To cepsep, a BMecTe ¢ HUM
U Ballle MPUJIOKEHUE MO/IBEPKEHBI YTPO3AM.

He BcTpauBaiite He3alMIEHHBII YePHBIN X0/ «HA MUHYTKY» JIJISI TECTUPOBAHUS.
Buepsblie omucannas [Jxonom TojmoM teopema Pos rimacut: «PaspaboTynku cucteM
J00AT cOo3JaBaTh METOBI, O3BOISIOIINE UM CAMUM OOXOQUTh CUCTEMY». DTO 3HAYNUT
HE TOJIBKO TO, YTO IIOJUTHKH B COLUATUCTUIECKUX CTPAaHAX JIOOAT OKpPyKaTh cebs po-
CKOIIBIO. ITO 3HAYUT TAKIKE 1 TO, YTO y BAC IIOSIBUTCS UCKYIIEHKE CO31aTh ce0e aKKayHT
aJIMUHUCTPATOPA CO BCEBO3MOXKHBIMU MTPUBUJIETUSIMUA U TIPONTUTHIM napoJsieM. He je-
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saiite atoro. /laxke B kKauecTBe BDEMEHHOTO pellleHMsl. VIHaue Bac MOCTUTHET Ta JKe
yuacTh, 4o 1 Telekom B 2008 roxy, korna «IInurenb» BbIACHILL, 4TO JaHHBIE HoJIee YeM
30 murs knuentoB T-Mobile okazanuch OTKPBITHIMU /IS IPOCMOTPA U UBMEHEHMSI C JII0-
60ro KoMIbioTepa. BUHO TOMY GBI OMH-eIMHCTBEHHBIH MapoJIh aIMIHUCTPATOPA,
KOTOPBIiT 3HAU He TOJIbKO Gecunciaenubie paboTaukn Marasuuos T-Punkt, Ho u pas-
HOOOpasHble XaKephl, a 11oj] KoHell 1 pepakius «[1Inureanby.

Ecut BBI cunTaete HeOOXOAMMBIM COOITIONAT OPEIECHHBIN YPOBEHD HE30TTACHOCTH,
TO BaM MTPHUIETCSI MEPUTLCSI ¢ OTIPpe/ieIeHHbIME HeyioOcTBamMit. Harprmep, mapoJib ot mpu-
BIJICTUPOBAHHOTO aKKAYHTA JIOJIKEH OBITh 0COOEHHO HAJIEKHBIM, CUCTEMA JIOJIKHA 3aCTaB-
JISITh MEHSITB €TI0 KasK/IbIe TIAPY HeleJIb, 1 IOCTYI K 9TOMY aKKayHTY aIMUHUCTPATOPA 10JI-
’KeH OBITh JIOCTYIIEH TOJILKO Yepes orpeseieHtbie [P-anpeca — Jydiiie Bcero, YTo6bI OHU
MIPUHAIIIEIKAIH K OJTHOI BHyTpeHHeil cetu. [IpaBzia, 310 MOXKeT, YBBI, IPUBECTU K TOMY, 4TO
BaM TIPUIETCST B BOCKPECEHBE €XaTh B (PUPMY, YTOOBI CHOBA 3aMYCTUTh CHCTEMY.

TecTupoBaHue Ha NPOHUKHOBEHUe

CyTiecTBYIOT TaK Ha3bIBa€Mble KOMILIEKTH MHCTPYMEHTOB JIJIsI TECTUPOBAHUS HA TIPO-
aukHoBeHMe (Penetration Testing Toolkits) — mporpaMmbl, ¢ TOMOIIBIO KOTOPHIX BB
MOJKETe TPOBEPUTD CBOE BeG-TIPUIIOJKEHE Ha HATMYE SIBHBIX ysi3BuMocTeit. K coxare-
HUIO, /leJia ¢ HUMU OOCTOSIT TaK Ke, KakK ¥ ¢ MudpoBaHueM: OHI TPEOYIOT KOMITETEHT-
HOCTU Y 3HAHUS CIIEHAPHEB aTak, OT KOTOPBIX BBl XOTHUTE 3AlIUTUTH BEO-TPIIOKEHUE,
HemosHoe 3HamHIe MOKET OKa3aThCsT OMTACHBIM, OCOOEHHO B COEIMHEHHH C TTEPEOTIEHKON
COOCTBEHHBIX CHJL.

ABTOMATM3WPOBAHHBIE WHCTPYMEHTHI JIJIST TECTUPOBAHUS HA TPOHMKHOBEHUE HHU-
KOT/Ia He MOTYT TIPOTECTUPOBATh BCe BO3MOKHBIE CIIEHAPUH aTak, YTOOBI OHM OBLIN
mo-HacroseMy 3h(GEeKTUBHBIME, UX HYKHO HACTPOUTH Ha BeO-caliT, KOTOPBIN OymeT
MO/IBEPTraThCs TECTUPOBAHNTO. KOMIIETEHTHBIH TECTUPOBIIUK C TOMOIIHIO TAKOTO WH-
CTPYMEHTA MOKET POTECTUPOBATH MTMPOKUH CIIEKTP aceKTOB 6€30MacHOCTH, HO 3TO
HU B KOEM cJlydae He [aHaes.

[ToaTomMy MBI pEeKOMEHTyeM MUCTIOJIb30BATh 3TU WHCTPYMEHTBI JIUITh TIPU YCIIOBUH,
YTO BBI OCO3HAETE, YTO 3TO MOJyMEPA: €CITU BBI TPUMEHsIETe ONH N3 HUX, TO He T0JIKHBI
BIIACTH B 320y K/I€HIE W CUUTATH, YTO BAIl CAUT HAJEKHO 3allUIIEH, Pa3 MHCTPYMEHT
He HallesJI HA OTHO ySI3BUMOCTH. B HaIlMX HecMcTeMaTHYeCKUX TeCTaX 3TH MHCTPYMEH-
TBHI HAPSIAY C TTPABUJIBHBIMU /IaBAJIM KaK JIOKHOIOJIOKUTETbHbIE (HAX0XACHNE YI3BU-
MOCTeH, KOT/Zla X Ha CAMOM JIeJie HeT), TaK 1 JIOKHOOTPUTIaTeTbHbIE (BO3MOXKHBIE TTPO-
6JIeMBI, KOTOPbIE HHCTPYMEHT He (DUKCUPYET) Pe3yJIbTaThL.

OnuH 13 MPUMEPOB MHCTPYMEHTA JIJISI TECTUPOBAHWS HA MPOHUKHOBeHNE — Vega.
ITOT MHCTPYMEHT 3aITyCKAETCS Ha BallleM KOMITBIOTEPE U MTPOXO/IUT O CChIIKaM Ha Balll
caiT, Ha/lesCh B KaKOH-TO MOMEHT CJIy4IaliHO HATKHYThCS Ha HEHAZEKHYIO (hopmy.
OH mpeCTaBIsSEeT PE3yAbTATH B BU/E CUMIIATUYHOTO cricka. Elite oxnH, MeHee ya06-
Herit uHCTpyMeHT — OWASP ZAP. Kak OWASP ZAP, tak 1 Vega MOTYT BKITUHUTHCS
B KaueCTBe MPOKCU-TTPOrPAMMbI MESKTY BaIlliM OPay3epoM U CEPBEPOM U aHATU3UPOBAThH
TpaduK, B TO BpeMsI KaK BbI TIEpEMeTaeTech Mo caifTy. Yarie Bcero 310 6oJee mepermek-
TUBHBII 06pa3 IelCTBII, YeM POBEPKA B MOJHOCTHIO aBTOMATHYECKOM PEKIME, BbI-
noHsIeMas Vega.
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Ownbkun gpyrmnx

Ecyint temiepn, mocie MpOYTEHUs ITOH TIaBbI, BBI 3HaeTe 0 GE30MacCHOCTH YyTh GOJIBIIIE,
YeM paHbllle, MBI HA/IEEMCsI, YTO 9TO He MPUBEAET K TOMY, UTO BBl HAUYHETE OTITyCKATh
B VlHTepHETE eXU/IHbIE 3aMEYaH s TT0 TIOBO/Y YA3BUMOCTEH, 0OHAPYKEHHBIX B UYIKIX
KPYTHBIX TpoeKTaX. PagHUIA He B TOM, YTO Y IPYTUX 9TU YSI3BUMOCTH €CTh, 4 ¥ BaC UX
HET, a B TOM, YTO Y IPYTHX OHU YK€ BCKPBLIUCE, 4 Y Bac — et HeT. Ecim Bb 06HAPYKH-
BaeTe Ha YysKOM caliTe WIH B UysKOM Kojie mpobJieMy, He aymaiite: «X0-X0, OHM 3HAIOT
etite MeHbIie, ueM sl» Vinu magHo, eciiu oueHs yik xodercs, aymaiite. Ho torma 6yapre
CTOJIb JTI0OE3HBI U HATIUIIITE PYKECTBEHHOE JIEKTPOHHOE TTHCHMO.

Kak ato gemaercss, MOXKHO YBUIETHh Ha TpuMepe coobienus oT Xeabru [pum-
XapaT, KoTopoe npunuio B Riesenmaschine 8 2008 roxy. ITockobKy MHOTOE B HEM
JIOCTOIHO TOAPa’KaHUsI, MBI OTIOJHUTETbHO Pa3bsICHUIN BCE BaKHBIE TEMEHTHI
B CHOCKaX.

YBajkaemble gaMbl 1 rocriozal

Henasro s 3arnanysia Ha riesenmaschine.de. ITpu aToM s 3ameTniia Ha caiite
HEKOTOPBbIE YsI3BUMbIE MECTa, KOTOPbIE TI03BOJISTIOT BHEAPHUTH Ha CANUT MHOPOIHOE
coziepskMoe. Harpumep, atakyioniuii Mor Obl 3alIPOCHTh IAHHBIE TTOJTH30BATEJIS,
a TI0JTb30BATE b He 3aMETHJI OBbI, UTO 3aIIPOC TIOCTYIINI He OT riesenmaschine.de.

Peub ujer 06 yI3BUMOCTH, CBI3aHHON € TaK HA3bIBAEMbIM MEKCAUTOBBIM
ckpuntunrom (XSS)!. Crenyrommuit mpuMep? MOKa3bIBAET, KaK Yepe3 HOP-
MaJIbHYIO CCBLIKY MOKeT ObITh BHEJPEHO 4yKOe COAePKUMOe (B JAHHOM CJIy-
yae — Iframe na Google).

http://riesenmaschine.de/tshirts2006.html?shirt=1%22%3E%3Ciframe %20
src=http://www.google.de/%3E

EcTecTBeHHO, TEOPETUYECKHN MOKHO TaKKe MOAKIIOUUTD U APYrOe MeHee
MIPUSTHOE COAEPKUMOE (TETH, CKPUTITHI 1 T. [1.), OAHAKO 3TOT IIPUMED OUEHD
HATJISIIHO IEMOHCTPUPYET IIPUHIIKIT U IIPU 3TOM He onaceH. [TpobieMy Mox-
HO CPaBHUTEJDHHO JIETKO YCTPAHUTD C TIOMOIIBIO (DUIBTPAIIMH BXOISIIAX
TAHHBIX®.

1 HU B KOEM cJiydae He XOUy HAITyTaTh Bac! (51 3HAIO JII0/Iel, KOTOPbIE OTBEYAIOT
Ha YKa3aHUs TAKOTO POJIa YIPO3aMHu ), HO JyMalo, 4To Ge30MacHOCTh CallToOB
MOJKHO TTOBBICUTH TOJBKO TAKUM CIIOCOOOM, ¥ TTOATOMY CTapatoCh YKa3blBaTh
pa3paboTYMKaM Ha YSI3BUMOCTU, KOTOPbIe OPOCUJIMCH MHE B IJIa3a.

ABrop He npocro Harmcana «XSS-ysi3BUMOCTb», a CIIEPBa olucaia npobJiemy, a oToM yKa-
3aJla ee HaMEHOBaHUe.

[Ipumep HUKOT/IA HE TTOMEIAET.

3 Ykasanwue Ha criocod pelieHust mpobieMbl, CHaGKEHHOE YCIIOKAUBAIOIIMM 3aMEYaHUEM, YTO
3TO pellleHne He UKo coxkHoe. Eciam xotuTe cienaTs elne Jrydlie, IpUcoeIMHUTE CChIIKY Ha
WHCTPYKIIHIO.

ABTOD cTaBUT Ce0s HA MECTO aJ[pecara U UCKIII0YAET BO3MOKHBIE OITACEHMSI.
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Ecsit BbI 3aX0THUTE €llfe 0 YEM-TO CIIPOCUTD, TO sI, KOHEYHO, C PAJOCTHIO BaM
oTBeuy’.

C yeancenuem, Xenvza Ipumxapom

be3onacHOCTb — 3TO nNpouecc

N36aBbTeCh OT MBICJIH, 4TO GE30IIACHOCTH MOYKHO I00aBUTH K KOJIY B KaueCTBE MOCJIe1-
Hero mTpuxa. be30macHOCTh HAYMHAETCS, KaK TOJHKO Bbl HAYMHAETE PA3MBIIILISITH
o0 ToM, Kak Gyzet pabGorarh mporpaMma. B ToT MOMEHT, KOT/1a BBI TIMIIIETE TIEPBBIE CTPO-
K1, YK€ 3aKJIa[blBAlOTCS OCHOBBL Oyayiieil OezonacHocTu. Bonpocs! 6e30macHoCTH
MPOSIBJISIIOTCST HE TOJIBKO TOT/IA, KOT/IA TI0JIb30BATE b MOJIYYAET IPEAYIIPERIEHUE, YTO
JLJIsI COBEPILIEHUSI IEHCTBUSI eMY HYKHO OCYIIECTBUTD BXOJI, — OHU IPOHU3BIBAIOT BECh
KoJ 1tesikoM. Ho 6e301acHOCTD He OrpaHMYUBAETCS TONBKO KOZOM. BesomacHocTh —
3TO IMUPOKAS KOHIIEII[UST, KOTOPAst HAPSIAY € UCXOJHBIM KOJIOM JIOJIKHA OXBATHIBATh
U IPYTHE acleKThl PAbOThI OPTAHU3AINH, IAKe eCIIU OPraHU3aIUsA COCTOUT TOJIbHKO U3
Bac camux. Cro/la OTHOCSTCS IOCTYTI K CEPBEPY, Kak (hU3NIECKUN, TaK U yIAJICHHBDII,
napoJiv K 6a3aM JIaHHBIX U, HAYMHASI C OTIPEIEIEHHOTO YPOBHST BAXKHOCTH JIAHHBIX, TaK-
ke BBIOOD JI0Ziel, KOTOPbIE UMEIOT A0CTYII K aHHbIM. He maBaiite obemanuii obecie-
9UTh 6E30MACHOCTD, €CJIU MHOXKECTBO BAIIUX KOJIJIET MOTYT CYUTBIBATH JaHHbIE U3 BJ]
U COXpaHATh Ha (uiemky. B o6macTu 6e301macHocTy He ObIBAET «I0BOJIBHO XOPOIINX»>
peIeH i, KOr/Ia CyIecTBOBanue (GUPMbI, yHUBEPCUTETCKOTO MPOEKTA UJIK Pa3BJIEKa-
TEJILHOTO HHTEPHET-COOOIIECTBA MOKET OKA3aThCsI TI0]] yTPO30U U3-3a HAPYIIEHUSI [Tpa-
BuJI 6e30mmacHOCTU. B TaKuX CJIydasiX CIAceT TOIbKO MTOMOIIb 9KCIIEPTOB.

Eciin ecTh XOTb KaKasi-TO BO3MOKHOCTD, TO BbI JIOJIKHBI OKa3bIBATh TIPOTUBOJIEH-
CTBHE, KOT/[a COCJTYKUBI[bI MJIU 3aKa34NKH PEHEOPETatoT KOHIIENIel 6e30MacHOCTH
KakK Ipollecca 1 Mpu 3TOM 0KUAI0T Ballield momotnu. He nmepeksiajipiBaiiTe OTBETCTBEH-
HOCTH Ha MJIEYH JPYTUX COTPYAHUKOB («3TO paboTa CUCAIMUHOBY ) UJIU KOHEUHBIX
noJjb3oBaresieil Koga («oHu Tak 3axorenn»). C 6esomacuoctrio B IT-cdhepe nena 06-
CTOSIT TaK JKe, KaK C THTUEHOH B GOJNBHUIAX: YTO-TO MOXKET MOJYUUTHCS TOJBKO B TOM
CJIy4ae, eCJIU BCe BOBJIEYEHBI B TPOIECC U BCEM, KOMY HY3KHO, TOCTOSTHHO ¥ TE€PIIETMBO
HAIIOMUHAIOT O TIpaBuJiaX. Bl He 0cBOOOXKIeHbI OT paboThl HaJl BolpocaMu He3orac-
HOCTH TOJIBKO MOTOMY, YTO BBl HE CJIMIITKOM XOPOIIUN IporpaMMucT. Kak ToJbKO BbI
NPUHUMAETe PellieHne MICaTh KO, KOTOPBIH Gy/IeT UCI0Ib30BAThCS HE TOILKO BaMU,
BbI GepeTe Ha cebst OTBETCTBEHHOCTH 3a IAHHBIE JIPYTUX JIOEH WIN [0 MEHbIIell Mepe
3a 6e30MaCHOCTH KOMIIBIOTEPA, HA KOTOPOM 3aIlyCKAaeTcs Balla IporpaMMa Wik OT-
KpbiBaeTcst Baml caiit. Koria peub uiet o 10OpOKHOM JIBUXKEHUH, TO JaKe B KAUECTBE
Helnexo/1a Bbl HeceTe OTpe/IeJIeHHYI0 OTBETCTBEHHOCTD 32 6E30MacHOCTD JAPYTUX JIH0-
Jleit, myckaii 1 orpanndeHnyio. Hanpumep, 1pyrue yyacTHUKHU JOPOKHOTO JTBUKEHUS
PacCcYMTHIBAIOT, YTO BBl HE GPOCUTECH HU C TOTO HU C CETO 110/ MaliHy. Byayuun npo-
rPaMMUCTOM, KOTOPBIi UMEET /IeJI0 ¢ 3ajladaMu, CBA3aHHBIMU ¢ 6e30MIaCHOCTHIO, BbI
yIKe He TelIexo/l, 2 KaK MUTHUMYM BeJIOCUTIEUCT. BbI 0JIZKHBI 0CO3HABATD ATY OTBET-
CTBEHHOCTD.

! Pockounbiii G0HYC — MPEIJIOKUTD JAIBHEHNIIYIO TOMOIIIb.
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Kasblit yesoBeK MOKET UMETb [IeJI0 JIUIIb ¢ OFPAHUYEHHBIM KOJIMYECTBOM YIPO3,
oCTaJIbHbIE BBITECHSIOTCS C 11eJIbI0 COXPaHEeHUs Iy IIIeBHOT'O 3/10pOBbsl. ECJi BbI 4yBCTBY-
ere, uTo Gopbba ¢ TOBCEAHEBHBIMU PUCKAMH ¥ TaK OTOUPAET Y BAC BCE CUJIBI, TO BaM
HEO0OXOIMMO PACCTABUTH TPUOPUTETHL. JIydIlie PEryasipHO AeIaiiTe MeHCHOHHbIE OTYKC-
JICHUSI, TIOCKOJIBKY CTapOCTh MPUOJIMKACTCS HEYMOJIMMO, TOT/Ia KaK HAMMCAHKe KOJIa,
CBSI3AHHOTO € acrekTaMu Ge30MacHOCTH, — JIEJI0 OJIHOCTEIO 106poBoJbHOe. ITpocTo
OCTaBbTE €TO IPYTUM JIofisIM. ECTh MHOTO 06J1aCTEl, OT KOTOPBIX HE CJUITKOM OTTBITHBIM
MPOrpaMMHUCTaM JIyUIIie ePXKaThCs mojanbiie. CliocoGHOCTh BUJIETh M YYUTHIBATH TPa-
HUIIBI CBOEH KOMIIETEHTHOCTH M CBOUX BO3MOKHOCTEH JieiaeT Bac He Goee MITOXMM,
a 6oJiee XOPOIINM TIPOTPAMMICTOM.



lNMNone3Hblie
KOHLUenuuu

Cxanzam: ToibKo B 33 To/1a 8 y3HAJIA, UTO OJIeHb — 3TOo He camel| kocysu! Cu-
cTeMa 00pasoBaHusl, TOCYAAPCTBO, POAUTEIM — HUKTO He CIIPABUJICS CO CBOE’
3aayen!

Frollein/@dorfpunt, Twitter, 17 mas 2077 z0da

Ira rasa aBjsger coO0i MO3UTUBHYIO IIPOTUBOIOI0KHOCTD iase 17 «IIpexymnpesxna-
folye 3HaKu». XOTs WH(POPMAIMOHHBIE TEXHOJIOTHU Pa3BUBAJINCH OUEHBb OBICTPO U TI0
CPaBHEHUIO ¢ TEXHUYECKUMU JIUCIUTTHHAME 3TO 06JIaCTh OTHOCUTEILHO MOJIOZAs, O/l
HAKO CYIIECTBYET HECKOJIBKO KOHIIEITIIUH, KOTOPBIE XOPOIIIO ceOsi 3apDEKOMEH/I0BAIIH U 110~
3TOMY B HEU3MEHHOI MJIM MaJIO MEHSIONIecst popMe CHOBA U CHOBA TIOSIBJISTIOTCS B /leJie
paspaborku I10.

XopoIo UMeTh HEKOTOPOE TIPEICTABIEHUE O IEPEUHCIIEMBIX B ATOM TJIaBe UIEIX
U MIPAKTUYECKIX METO/IAX ¥ laKe KOe-KOTIa IIPUMEHSITh UX, HO U B IPOTHBHOM CJIyYae
Bac He TopasuT TpoM ¢ Hebec. CaMoe MI0X0e, 9TO ¢ BAMU MOXKET TIPOU30HTH, — 9TO
TO, YTO KU3HB OYET 4yTh Gojiee TPYAHON U BB HE CMOJKETE TIOHAThH Mapy KyCKOB
YY3KOTO KOJIA.

UcknrouyeHus

Uckmouenust (exceptions) — aTo0 MeXaHU3MBI, TIO3BOJISIIOIINE BBIBECTH OIIUOKH, BCTPE-
YakoIKecs B rIyOrnHe IPOrpaMMBl, Ha 60Jiee BBICOKHE YPOBHK — B HATIPABJIEHIH MOJIb30-
BaTEJIbCKOTO MHTepdeiica MK TPOrPpaMMHOrO yirpasieHust. JacTo paspaboTIHKU CTaI-
KUBAIOTCSI CO CIIEMYIONMEH TIPOOIeMOit: OHI 06PAIIAIOTCS K (DYHKITUSIM, UTOOBI, IOTTYCTHM,
YCTaHOBHTH CBSI3b ¢ 6a30ii JaHHBIX, 9TH (DYHKIUH, B CBOIO 0UePe/lb, 00PAIIAIOTCS K IPYTHUM
(DYHKIIUSAM, ¥ MOJKET CJAYYUTHCS TaK, 4TO OMIMOKA, Harpumep oOpbIB coequnenust ¢ B,
[IPOUB0UIET B KaKOH-HUOY b QYHKINK GUOINOTEKH, B TO BpeMst Kak (DYHKIINS, KOTOpast
XOTeJIa BOCIIOJIb30BAThCs coefnHenneM ¢ b/l, HaxoauTcst iecsThio ypoBHIMHU Bbile. Econ
dyukus A obpamiaercs Kk GyHKIMY B, To yeTaHaBIUBaeTCsS MPSMOE COeUHEHNE: A MO-
JKeT rmepejiaBath B 3HaueHws yepes mapamerpsl GyHKINH, a B MOkeT Bo3BpaIiarh 3Have-
Hue A. Econ ke dynrnus C obpaimaercst K GyHKIUN A, a A obpainaercs K GyHKIuN B,
To Mexxty B u C yxe HeT 1psAMoii CBSI3U.

Eciu GyHKIMS He 3HAET, OTKYAa K Hell 00paTHINCh U3HAYAIBHO, TO OHA HE MOKET
OTIPABUTH Ty/a coobiieHue 06 ormnbke. BoaMoxkHO, GbLIO MPABUIBHO MIPUHYAUTENHO
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3aBEPIINTH IPOrPAMMY U3 DTOII [IyOOKO PaCIIONIOKeHHON (hyHKIUH (eciIu AajIbHeiiast
paGoTa He MMeET CMBICJIA), HO YaCTO 9TO HE BXOJWT B IIJIAHBI TPOTPAMMUCTA, KOTOPBIiT
X0TeJ ObI BBIIATH MOJTE30BATEJ0 cO00IIeHNE 00 OITHOKe, CITOKOWHO 3aKPHITh (hailIbl 1K
coo6IUTEL 06 ONMIOKE IPYTUM CUCTEMAM.

YT06BI 3aKPHITH MPOGET MEXKY MOSIBJICHUEM ONTMOKY B OJIHOM (DYHKIIUHU U ee 06-
paboTKOI cOBCEM B IPYTOii, paHbliie HOTAA paboTaiu ¢ KogoM omubku (error code):
Kaskas GyHKIUS OTIPABIIsIa Ha3al Ko omubky uan 0 Ipyu OTCYTCTBUY OMMUOKY
1 JI0JIKHA OBLTA CJIEIUTD 32 TEM, UTOOBI KOJ(BI OITMOKY KasKI0H BBI3BIBAEMO# (DyHKITMN
OHa caMa BbIJ[aBaJia KaK KOJ[ OMUOKH. ITO GBIJIO yTOMUTEIBHO, ¥ TaKas CHCTeMa OblIa
MOJIBEPIKEHA TTOSABJICHUIO OMUO0K, T03TOMY yiKe B 1960-X rogax Ha4aauch MOTBITKH
Co3/1aTh APYToi, 6osee r06aTbHBIN KaHAT KOMMYHUKAIIMY Ha CTy4Yail BOSHUKHOBE-
HUS oMM6GOK, M3 KOTOPOTO MO3KE PA3BUINCH UCKIIOUEHUS 1 06paboTKa HCKIIOYEHUIT
(exception handling)'.

KoMMyHMKaIMst MEKITY YacTAMU TTPOTPAMMBI HJIH MEXKITY GUOIMOTEKaMU W TTPO-
rpaMMOi, 06paIAOIIEHcs K HUM € TOMOII[BIO UCKITIOUEHUH, TPOUCXOIUT CJCTYIONIUM
o6paszoM: BeItecTosIast (GYHKIUS TAeT 3HATH, YTO OHA UHTEPECYETCSA UCKIIOUCHUSIMI
B KOJIe, K KOTOPOMY obpaTuiach (OHA XOUeT MoHMaTh UCKIoYeHus ). Bubmnoreynas
(yHK1IMSA, B CBOIO 0Uepesib, B hOPMe HCKIIIOUEHUS JaeT 3HATD, YTO BO3HUKJIA CEPbe3HAasT
omubka (6pocaer uckiioyenue). [IporpaMma ocTaHaBINBAETCS, U 00PabOTINK MCKITIO-
YeHUH UIIET CPeIN BBIMIECTOSIINX (QYHKIUI IePBYIO QYHKITHIIO, KOTOPAst MOKET JIOBUTh
ucksoderns. Eci 06paboTYnK UCKIIOYEHHI He HAXOAUT HU OIHON TaKoil (pyHKIMH,
mporpaMma 3aBepinaercs. Eciim oH HaXoAuT Takyio GYHKIHMIO, TO TPOrpaMMa IpoIoJi-
JKAeTCs ¢ Hee U JIAeT eif BO3MOKHOCTh 06paboTaTh HCKJIIOYEHNE U TIPUHSATH HaJJIEKATIHE
MepBL. DTO BBHITJISIIUT IPUMEPHO TaK:

function openDatabaseConnection(settings) {
... // noaroToBuUTEe/bHblE WArK
var connection = DBDriver.openConnection();
if (connection == null) {
throw DatabaseException;
}

return connection;

}

function readData() {
var dbSettings = readSettings();
try {
var connection = openDatabaseConnection(dbSettings);
} catch (var exception) {
print "ERROR: could not open database";
LOG.log(LogLevel.Fatal, exception);
exit (-1);
}

... // c 3TOro MomMeHTa Mbl 3HaeMm, 4TO y Hac ecCcTb pa60Tamw,ee coegnHeHue

Bo mHOrHX HU3KOYPOBHEBBIX 6ubIMoTEKAX U ceituac paZi TOBBIIIEHWA ITPOU3BO/IUTEIBHOCTH
IIPUMEHAIOTCA KO bI onboK.
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ODywukiust openDatabaseConnection() npoBepsieT, 3aMyIileH Jid paiiBep U ycTa-
HOBJIEHO JI coeinHenue ¢ 6a3oi nanubix. Ecoiu 3Havenne connection paBHO HYJIO,
TO €CTh COEIMHEHNE He YAAI0Ch, QYHKIUS € TOMOIIBI0 throw GpocaeT HCKI0UEHNEe
(tumna DatabaseException). @yukius readData ()¢ momoiibio 6J10Ka try 1aeT 3HaTh,
4TO OHA XOYET JIOBUTH U 06pabaThiBATh UCKIIOUEHUS TIPU COeAnHeHnN ¢ 6a3oi naH-
ubIx. Ecm 651 nckmouenue 6pocuia readSettings (), To 0HO Obl He 06pabaTHIBAIOCh
readData(), Tak Kak oOpalieHue K readSettings() IpoOU3BOAUTCS CHAPYKU OJIOKa
try. B Harrem mpocTom ipuMepe read-Data() I BBIAAET TOJIb30BATEIO COOBIIe-
Hue 06 omunbKe, 3aHOCUT MCKJTIOUEHNE B JKyPHAJ M 3aBepiiaeT paboTy IMPOrpaMMBl,
O/IHAKO (PYHKI[US MOXKET TaKKe MOMPOCUTD TOJIH30BATES TPOBEPUTD JIOTUH U Ta-
poab ajs coenunenus: ¢ B/l uau cipocuts, J0JKHA JIM OHA MOIBITATHCS ellle pas
YCTaHOBUTD COCJUHEHUE.

Kak uMeHHO BBIOPACHIBAIOTCS U JIOBATCSA UCKJIIOUEHWS, BAPDBUPYETCS OT SI3bIKA
K s13bIKy. Tak, 6pocamHie MOJKET Ha3bIBATHCS raise WM throw, MOMMKa — catch, rescue
UM except:

O Ruby: 6pocuTs nckia0YeHne — raise, HolMaTh UCKIOYEHNE — begin ... rescue
Exception;

Q Java: 6pocuTh UCKIIOUEHME — throw new Exception("Message"), IOMMATh NCKIIOUE-
nue — try{...} catch (Exception ex);

O JavaScript: 6pocuTh HCKIIOUEHNE — throw "Message", TOUMaTh UCKIIOUEHIE —
catch (ex);

O PHP: 6pocuts uckiaoyeHne — throw new Exception("Message");, HOHMAaTh HCKJIIO-
yeHue — catch(Exception $e);

Q Python: 6pocuts nckmouenne — raise Exception("Message"), HOHMAaTh UCKIIOYE-
HUe — try ... except Exception.

ITpaBua 06palieHust ¢ UCKIIOYEHISIMY Takke pasanunbl. Tak, HampuMmep, B Python
MPUHATO OTKPLIBATh (DAl U JIeJIaTh B HEM 3aIIUCh, HE TPOBEPSist, OBLIO JI OTKPHITHE
(haiina ycnenrHpIM 1 IOCTYIIEH JIU OH /17151 3aniucu. Eciin y iporpaMMbl HET TIpaB JIJ1sI 3a-
MCH VIV OTKPBITHE HE OBLIO YCIIEITHBIM MO JPYTUM TIPUYUHAM, TO GPOCAETCS U JIOBUT-
€5 UCKJIIOYEHNE.

Ha apyrom mositoce HaxomuTest Java, B cOOOIIECTBE MOJIb30BaTe el KOTOPOTO HC-
KJIFOUEHUST UCTIOJIB3YIOTCST TOJBKO [T HEMTPEBUIECHHBIX U CEPhE3HBIX OMMUO0K. OOpHI-
Baroleecs coeinHeHre ¢ 6a3oil JaHHBIX CTaI0 Obl TIOBOIOM /LISl UCKJTIOUEHUS, HO BMECTE
C TeM TIPUHATO MPOBEPATH, OBLIO JIU OTKPBITHE (haiijia yCIenHbIM, YTOObI O BO3MOK-
HOCTH M36eraTh NCKIIOUCHNH TIPY 3aTTHCH.

Oba marepst, KOHEUHO, YOEKICHBI, UTO WX MY Th IPABUJIEH, a APYTast CTOPOHA 3aHIMa-
€TCsT ePYH/IOMN.

ITosTOMY BHUKHWTE B TPABUJIA BAIIEH 1[eJIEBOH TIaT(OPMBI, Kacatoliecs: odpaie-
HUS C UCKJIIOUEHUSIMU, — 9aCTO TaM MOKHO OOHAPYKUTh UHTEPECHBIE BOSMOKHOCTH.
Hanpumep, 8 Android Bbl MokKeTe ycTaHOBUTH COOCTBEHHBIH «BCEIIPOrPAMMHBIIi» 00-
PaboTYNK UCKITIOUEHUH, K KOTOPOMY HAIMPABJSAIOTCS BCe HEMONMAHHBIE UCKITIOUEHUSI.
C oMOIIBI0 9TOTO 06PAbOTINKA BHI MOJKETE 3aHOCUTD UCKITIOUEHUS B KYPHAT U TTPEIOT-
BpaIaTh cOOM Balllero MPUJIOKEHHUSI.,
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B IIpUHOUAIIE, MOKHO ITOJaBUTh NCKJIIOYEHN S, HO, HO)KaJnyICTa, He HEHaﬁTe 9TOro:

try {
var connection = openDatabaseConnection(dbSettings);

} catch (var exception) {

}

... // v nporpamMma BbINONHAETCA Aanblie

Xots mporpamma u obpaitaercst K myctoMmy 6JI0OKy catch, HO TIOCKOJIBKY OH He
MPEPHIBAET BHITIOJHEHUE TIPOTPAMMBI, TO OHO TIPOOJIKAETCS, KaK ecJii Obl UCKITIoUe-
HUS HE BO3HUKAIO. DTOT COCOO JUMIUTH CaMOTo cebst IeHHON AMarHOCTHYECKOit
nHdopMalK BO BCeX S3bIKAX CYUTAETCS AYPHBIM ToHOM. Eciu Bl noiimMasy UCKIIIO-
YeHUE U YCTAaHOBUJIM, YTO HUYETO He MOJKETE C HUM CJIeJIaTh, TO IPOCTO GpocaiiTe ero
naspiie B 610K catch ¢ TOMOTIHIO throw — KTO-TO TOPAYETCST, ECTU CMOKET €T0 MOH-
MaTh. Ecan 3TOT MyTh HenpuemJieM, Tak Kak IporpaMMa He /I0JKHA ITPephIBaThCs
U BbI HE YBEPEHBI, Oy/IeT JIM UCKJII0UEHIE rie-HUOY /b TIOMaHo, TO XOTs OBl 3aHeCHTE
€ro B JKypHaJl.

OcHoBHbIE NpaBuna

e Ecnun Bbl nMeeTe Aeno C pecypcamu 3a npefenamu Balleil MporpaMmmbl, To eCTb
c ¢annamun, cepsepamu, a Takxke USB-nepudepueir, To Bam NpuaeTca cyntatbCa
C NCKJTIOYEHNAMMN.

* He nopaBnaiTe NCKNIOYEHNWA, Tyylle faiTe M NPUBECTM K COO0 NPOrpamMmbl.

* [nwwnTe 6nOKM try/catch TonbKo B TOM Cllyyae, eCnu Balla MporpaMma MOXeT npej-
NPUHATb YTO-TO OCMbIC/IEHHOE, KOFZa UCKITIoYeHre Tyaa nonageT.

* [lonyuwe pa3beputecb ¢ 0COOEHHOCTAMM MCMOSb3YEMOrO A3blKa, KacaloWmMMmnca pa-
60Tbl C UICKNIOYEHUAMM.

O6paboTka ownbok

OmnucaHHble paHee UCKIIOYEHHsT — 3TO 061aCTh 06pabOTKY OMMGOK, TIPELYCMOTPEHHAS
TSI CEPhE3HBIX OIMMOOK M UCKJIIOUUTETbHBIX CUTYAIINH, OHAKO ECTh U MEHEE CePhe3HbIE
OIIMOKH, KOTOPBIE MOTYT 00pabaThIBATHCS MO-IAPYTOMY.

Hampumep, monb3oBaTesib MOKET BBI3BATH MPOTPAMMY KOMAHIHON CTPOKHU BPOJIe
less, HO BBECTH B Hee MyTh K (haiiry, KOTOPOTO He CyIecTByeT B (hailloBOl cucTeMe.
B atom cirydae 6pocarh UCKJIIOUEHKE JOBOJBHO GECCMBICIEHHO, TaK KAK MPOrpamMMa
KOMaHIHOM CTPOKU 3aBEPIIUTCS ¢ KAKUM-HUOYb HETIOHSITHBIM JIJIsI TIOJThb30BATE ST
coobuiennem 06 omubke Bpoge uncaught Exception in Line 184. Eme npumep:
(dbyHKIUA B Bamieil mporpaMMe HileT B 6ase ajpecoB MOJIb30BATENS C OTPEAETEHHON
(pamumiIneii, Ho HUKOTO He HaXOAMT. B 9TOM ciiyyae Takske He cTOMT OpocaTh coo0IIeH e
UserNotFoundException, Tak Kak gaHHas OUIMOKA BOSHUKAET Py HOpMaJIbHOI pabo-
T€ IIPOTPaAMMBIL.

VTak, BO BpeMsT BLITTOJTHEHUS IPOTPAMMBI MOTYT BO3HUKATH OMIMOKK Pa3HOM cTere-
HU TSKECTH:
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o HeBeprIﬁ BBO/Il JaHHBIX ITI0JIb30OBATEJIEM;

@)

ITOMCK, KOTOprﬁ HE TPUBOAUT K HAXOXKICHUIO PE3YJIbTATOB;

@)

ITyCThle MACCUBBI WJIM CTPOKM ¢ JTHON () mepenaioTcst GyHKIMSAM, KOTOPbIE XOTST
OCYIIECTBUTD OIEPAIUU C MACCUBAMU WJTH CTPOKAMU;

B HepeMeHHOﬁ COINEPIKUTCA TEKCT, XOTA OHa JOJIKHA COAEPKATD YN CJIO;
IIporpaMmMa IIbITA€TCA Pa3J€JIUTh Ha 0;

BMecTO 00beKTa (DYHKIIMH mepeaaeTcst NULL;

©C 00O

mpounTanubie Ghanbl COAEPIKAT JaHHbIE, KOTOPBIE HE COOTBETCTBYIOT OXKHUIAEMOMY
opmary (mapumep, XML B CSV-aiie);

@)

(bafl]lbl HE MOTYT UUTATbCA NJIN 3alIMCbIBATbCA UJIN K€ BOO6U_[6 HE CyHIECTBYIOT;

O

O6prBa€‘TC§I coeluHeHne ¢ CEpBepom nJian 6asoii JaHHbIX;
o KOMIIBIOTED BCIIBIXNBAECT U CTOPAECT.

Jlaske caMble TPUBUATbHbBIEC ONTHMOKY, TaKie KaK HEBEPHBII BBOJ JAHHBIX MOJIb30-
BaTeJieM UJIM TTYCThle Pe3yJIbTaThl IOMCKA, CTOUT MTOMeIaTh B JKypHaJ. [lo3HakoMb-
Tech ¢ GubaroTekamu JJorupoBanus (CM. paszen «dero He HYKHO eJaTh CAMOCTOSI-
TEJILHO» TaBbl 19) 1 3aHOCHUTE B JKYPHAJT OITUOKY, BOSHUKAIOIIIE BO BPEMST BHITIOTHEHUST
mporpaMMel. Vcmommp3yiiTe pasHble yPOBHU 3aHECEHUS B JKYPHA: JISI CAMBIX TsKe-
JIBIX crydaeB — fatal, 11t TSDKETBIX — error, a [Tt MeHee Cephe3HbIX OMMMO0K — warn
unw info. Ecav Bo3HUKaeT MHOTO OTMTHOOK Cpasy Win MPOTpaMma BeleT cebst HeoKu-
JIAHHO, TO 3TH JKYPHAJIBI MOTYT CTaTh BAaXKHBIM JUATHOCTUYECKUM cpezicTBoM. [1pu-
KpenistiiTe K coOOUIEHHIO Ky pHada KaKk MOKHO 6oJibiiie WHGOpMAIUK, HATIpUMEp,
nMeHa QYHKITUH.

B 3aBUCHMOCTH OT CTETIEHN CEPHE3HOCTU OMMMOKY TPUMEHSIIOTCS CJIEIYIOIIHE CTPa-
TETUN.

O TIpocto 3amucaTh OMMOKY B JKypPHAI, HEMHOTO TIOIOKIATD 1 €1lle pa3 MoTpodOBaTh
BBITTOJIHUTH OMEPAIIHIO, TAK KAK 3TO MOTJIO OBITh BDEMEHHOE HAPYIIEHHE,

O Bossparuth u3 GyHKIMKA KO OMUOKN niin NULL BMECTO 3HAUEHUSI.
O bpocuts uckiiovenue.
O 3aBepIIuTh MPOTPAMMY.

OU_H/I6KI/I BBO/Ia JaHHBIX ITOJIB30BATEJIEM 110 BOSMOKHOCTH JOJIKHDBI IIEPEXBATbIBATHCA
elle [10JIb30BaTEIbCKUM MHTEP(ENCcOM ¢ BbIIaueil MoJIb30BaTe/II0 COAEPKATENBHOIO CO-
o6mmenus o6 ommbKe, 4TOObI OH 3HAJ, YTO OH BBEJI YTO-TO He TO, M 3Hau rje. Ilouck, koto-
PBIii He IIPUBEI K HAXOKIEHHIO PE3yJIbTaTa, TAKKe He JOJKeH 00pabaThiBaThCsl KaK OG-
Ka. B 5TOM corydae nmporpamMma 1oJkHa paboTaTh AaIbIIe ¥ IIPOCTO HUYETO He JAeNaTh.

BecceMmbIc/ieHHbIE TapaMeTPhl, TAKKE KaK IyCThIe CTPOKK B (PYHKIMAX, pabOTAIONINIX
CO CTPOKaMM, KaK IIPaBKJIO, TOKE He JOJUKHBI o6pabarbiBaThest Kak omOKu. OObIUHO
B TaKHX CJayYadX B 3aBUCUMOCTHU OT THUIIAa BO3BPAII[A€EMOTI'O ITapaMeTpa BO3BPalllalOT NI
8/NULL, M IIyCTYIO CTPOKY.

C HenoAXOAAIMMY TUIIAMY JAHHBIX MOKHO 06paniaThCs I10-PasHOMY B 3aBUCH-
MOCTH OT carydast. Eciu Banreil pyHKIIMM NepeaeTcsl YucIo BMECTO CTPOKH, TO IyCTh
OHa TIPOCTO TIPeobpasyer ero B CTPOKY, a He BbiaaeT omubKy. a, Ruby, Mbr rposno
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OIS ABIBAEM UMEHHO B TBOIO cTOpOHY . Ecim ke, Hao6opoT, apudmeTrnueckoil GyHK-
LY TIEPEAETCS CTPOKA, TO OHa JI0JIKHA BO3BPaTHTh NULL 1y NaN (To ectb Not a number —
«Pe3yJIbTaT He SABJISIETCS YUCIOM» ) UM OPOCHUTD UCKIIOUEHHE, B 3TOM OoTHOIIEHUN
TPAJIUITIY PA3HBIX SI3BIKOB CHJIbHO pa3imyaioTcst. B to Bpems kak PHP, a taxoke JavaScript,
KaK M3BECTHO, TPEIaT TeM, YTO B cjIydyae KpalHeil HeOOX0AUMOCTH KOHBEPTUPYIOT
[IOYTH BCE, YTO COCTOUT U3 OUTOB, B 0, 1 K false, I3BIKU C CUJIBHON TUIIM3AIHEN,
takue Kak C++ wim Java, 4acTo IpeAoTBPaIlaloT MoA00HbIe OMUOKH elle IPH KOM-
MUY ¢ TTOMONIBIO TPOBEPKH TUTOB. Ecan Takoe Bce ke TPOM3OH/IET BO BpeMs
BBITIOJTHEHHUST TPOTPAMMEBI, TO JIydllie GPOCUTH UCKIIOUEHHE, YeM ITPOBOUTH aBTOMa-
THYecKkoe npeobpasoBanue TUoB. OpUEHTUPYITECh B CBOUX IIPUBBIYKAX HA TPaiU-
LMY SI3bIKA.

Henenne wa 0 u apyrue mogoOHbIe IPECTYILIEHN IPOTUB MATEMATUKU B PA3HBIX
S3bIKaX Takke oOpabaTbiBaroTca no-pasHomy. C, Gyayuu cTapbiM MaLIMHOOPUEHTHPO-
BAHHBIM SI3BIKOM, U3/Ia€T B TAKOM cJyuae Tak HazbiBaeMbiil curHai SIGFPE — neuro
BpOJIe «BCEIPOrPaMMHOr0O» Koja ommnOKu, 06pabaTbiBAEMOT0 OIEPAIMOHHON CUCTe-
Moii. JavaScript cuuraer, uro 0 / 0 Gyzer NaN, Toraa kak, Hanpumep, 1 / 0 6yner, 1o
€ro MHeHUIO, Infinity, B 4eM OH COIJIaCeH ¢ MAaTEMAaTUYECKU-CTATUCTUYECKUM A3bI-
koM R. Muorue apyrue g3biku OpocaioT UCKIoYeHne. Bamy crpareruu oOpaleHs
¢ nesienrieM Ha () 1OJIKHBI COOTBETCTBOBATD crieluUKe I3bIKa: BbI JOJIKHBI WU TIPO-
BEPSITH, SIBJSETCS JIU PE3YJIbTAT JIeJIEHUST YUCJIOM WU 4eM-TO Bpojie NaN, My Tpous-
BOZMTDH BbluucjeHue B Ooke try/catch. IIpolie Bcero, KoHEUHO, TaKk GUILTPOBATD
BBOJIUMBIE JIaHHBIE, YTOOBI CIydaes jeseHus Ha (0 BooOIIe He BO3HUKAJO. A eCJii OHU
BCe JKe HelIPeABUIeHHO BOBHUKHYT, TO 9TO MOKHO Oy €T CYMTaTh yKasaHueM Ha OIni-
Ky MPOTPAMMUPOBAHUS.

Eci GyHKIMEM B KayecTBe IapaMeTpa nepesaercst 0ObeKT, TO YaCTO MMEeT CMBICII
€ CAMOr0 HayaJia IPOBEPUTH, He ABJSIETCS JIK 9TOT 00BEKT NULL, 1 B 9TOM CJIydae cpasy
npepBaTh BBIIIOJTHEHNE IIPOTrPaMMbI 1 BO3BPATUTh TaKiKe NULL:

function formatForOutput(userRecord) { . .
if (userRecord == null) { lopenhide.biz |
return null;

}

... // vHa4de o¢yHKUMA MOXeT paboTaTb HOpPMaNbLHO

}

B pazgneine «Y TBepskeHUS» asiee B 3TOH TJ1aBe MbI OITUIIEM, KaK 3TY IIPOBEPKY MOKHO
peanm3oBath Mo-Apyromy, B opme yTBEPKAEHNSI, 4TOOBI 06paliieH e, CofepsKaiee CToJb
rpyOyro OMMOKY, TPUBOAUIIO K HEMEIJIEHHON 1 SIBHOM OITHOKE BBITTOJTHEHUS TIPOTPAMMBL.

BosspamaiiTe NULL TOJIBKO B TOM CJlydae, eCjId y Bac eCTb OCHOBaHUs 05KUATD 110~
SIBJIEHNS BXOJHOTO ImapaMeTpa NULL ITpy HOpMaJIbHOM BBIIIOJTHEHUU IIPOIrPaMMbI, HO
€CJIU TAaKOTO OBITH He JIOJIKHO, TO HAITUIIUTE YTBEPIKIEHUE U GPOChTE UCKIIOUEHHE,

Ecim nanmcarps B Ruby B nessix oramanku puts "Number of Records: "+numRecords, To B ka-
YecTBe pesyJibrara BaM OyeT BbIIaHO coolieHre 06 ommbKe, HATMCAHHOE MEJKUM Ipud-
ToM: can’t convert Fixnum into String. SI3bIKk He OyzeT caM KOHBEPTUPOBATD YHCJIO B CTPOKY
Y IPUKPEILISITH €70 K IIEPBOI CTPOKE.


Mixxx
Текстовое поле
openhide.biz
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Iror 06pas AeiicTBUI HashIBAIOT TAK:Ke IPUHLUIOM ObicTporo c6os (fail fast): xopoino
06HAPYKMBATH ONMTMOKHU KaK MOJKHO PAHbIIIE, aKe eCII TPOTPaMMa B Pe3yIbTaTe aeT
c6ofi.

Ecom mporpaMma mosryyaeT BXOHbBIE IAHHBIE B HEBEPHOM (POPMATe, TO OHA HE MOKET
3ammcath UX B (haiis1, eciu MPOUCXOAUT 06pallieHHUe IO HECYIECTBYIOIEMY Ty TH (haiiia,
TO B GOJIBIINHCTBE CJIYYaeB MPAaBUIBLHBIM OY/IET BBIATH MOJIB30BATE0 coobIIeHre 00
ormubke. [TporpaMMbl KOMaHIHON CTPOKH JIOJKHBI B TAKOM CJIyYae Cpa3y 3aBepliaThCs,
TOT/Ia KaK MPOrPaMMBI ¢ rpaduueckuM UHTepheicoM JOLKHBI TIPOAOJIKUTE paboTy,
4TO0BI [10JIb30BATE]Ib MOT BBIOpATh APYroii (haii.

Ecau cyyatoTes neficTBUTETBHO U3 Psifia BOH BBIXOSINUE BEIU, HATIPUMED, BHE-
3aHO OGpBIBaeTCs coeiuHenune ¢ 6a3oi JaHHBIX, TO (GYHKIUSA, KOTOPas XOTeJa BOC-
MOJIb30BATHCST HTUM COEIMHEHNEM, T0JKHA OPOCUTH UCKITIOUeHHE. BO3MOKHO, ¥ TIpo-
rPaMMBbI €CTb IIIAHC BOCCTAHOBUTD COEJIMHEHNE, €CITM OHA TI0IIMAeT TaKoe UCKITIOYeHNeE.
Ecin 9T0 BO3MOKHO, OHA JIOJKHA 3TO c/lesIaTh. Ecu 3T0 HEBO3MOIKHO, TO TPOTPaMMe
cJle/lyeT mpeype/IuTh MOIb30BaTe ST, YTO OHA OOJIbIe He MOKeT PaboTarh, U 3aTeM
3aBepuIMThCs. Ele ofinH prMep, B KOTOPOM MCKITIOUeHUE GO ObI TIPABUIIBHBIM BBI-
6GOPOM: TTOJIB30BATEh OTCOCANHILIT BHEITHII BUHYECTEP, HA KOTOPOM €ro MporpaMma
oTKpbLIa daitr. B aToM cirydae mosib3oBaTerbcknii MHTEPGEIC TaKKe J0JKEH TONMATh
UCKJIIOUEHHE U TTPOUH(DOPMUPOBATH NOJTH30BATES.

Ho ocobeHHo BaxKHO /17151 MOOUITBHBIX TIPHIOKEHUH CIUTATHCS C TEM, YTO U3-3 IJ10-
XOT0 pueMa o6paleHust K cepBepy MOTYT GbITh HeyladuHbIMI. B TakoM cirydae um cto-
UT He 3aBEPIIAThCS, a ellle apy pa3 MOBTOPUTH 3anpoc. Ecimi Bce paBHO HUYETO He MOJTy-
YUTCsI, OHU JIOJIKHBI TPONHGOPMHUPOBATD ITOJIb30BATEJIS.

EcJiu BB TIOKa3bIBaETE MOTH30BATEMIO cO0bIeH e 06 onnbKe, TO OHO JTOJKHO
6BITH 0(OPMIIEHO KaK MOKHO 6oJiee 4eT0BEKOTIOOMBO, a He TaK, Kak MTOKa3aHo Ha
puc. 26.1.

We could not complete your App Store
request. An unknown error occurred
(100).

There was an error in the App Store. Please try again

later.

Puc. 26.1. CoobLeHune 06 olmnbKe, KOTOPOE Mano YeM NMOMOXKET

[TpusHaemcs, 9TO HTO OY€Hb TPYAHO, IIMCATh OCMBICTEHHBIE COOOIIEHUS O HEN3-
BecTHBIX omubkax. Ho Bce sKe BaM CiiefyeT MOKasblBaTh IOJIb30BATENIO HoJIee NiTH
MeHee noApoOHoe onucanne OMKMOKN 1 BO3MOKHBIX MEp 110 ee yCTpaHeHn10. MbI He
3HaeM, 4To 3HauuT «omun6Ka 100>, Ho 6bLI0 GBI XOPOIIO, ecin Obl B COOOLIEHIT OBLIO
HAIKMCaHO MpuMepHO caenyiomee: «Cepsep He oTBeTHI. BO3MOXKHO, HAa HEM HEIO-
JIaAKU, HO HpI/IqI/IHa MOXET 6bITb TaKJ’Ke B BallleM I/IHTepHeT-CoeI[I/IHeHI/II/I. HpOBepre,
MOJXETE JIU BbI OTKprTb [[pyl"l/le CaﬁTbI. ECJH/I aa, TO HOBTOpI/ITe HOHBITKy qepe3 HE-
CKOJIBKO MUHYT M1 00paTuTeCch B CIyKOy moaaepsKkn (yKasaHbl KOHTAKTHbIE JaH-
HBIE)>.
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OCHOBHbIE npaBuiia

*  3aHOCUTb OWNOKKN B XyYpPHan Bcerga, korga 310 BO3MOXHO, 1 Aenatb 3TO OCMbIC-
JIeHHO.

*  OwmnbKM BBOAa AenatoT fiiogn, 1 NO3TOMY B OTBET Ha HUX AOJIXKHbI BblAaBaTbCA CO-
O6LLI,EHI/IF| 00 oLlKnbKe, KOTOpPble MOXKET NpoYnTaTh YeioBek.

° (DyHKLl,VIVI OOTXHbI NPOBEPATbL CBOWM BXOAHbIE MNapaMeTpbl N pearnpoBaTtb Ha 6eccmblc-
JIEHHOE N HEOXNAaHHOEe 6bICTp0 N pewinTenbHO: NpepBaTb BbINOJIHEHNE NPOrpamMmmbl
mnn 6p0CVITb NCKN4YeHne.

CocTosiHMe n OTCyTCTBUE
COXpaHEeHUs COCTOAHUA

IIpomoxon 6es coxpanenus cocmosnus (stateless protocol) o6pabaTbiBaeT KaxKablii 3a-
IPOC Tak, Kak OyATO OTHPABJSIONINI 3alIPOC KIUEHT U OTBEYAIONIil Ha HEro cepBep
HUKOT/Ia PaHbIlle He UMeJH APYT ¢ ApyroM zaena. Internet Protocol (IP, mexcereBoit
mporokox) u Hypertext Transfer Protocol (HTTP, mpoToKkos epeiauu ruiepTeKkcTa)
SIBJISIFOTCSI TPOTOKOJIaMK 6€3 COXPAHEHUsI COCTOSTHUSL.

[l71s1 cpaBHEHUS PACCMOTPHUM TeJiehOHHBIE PA3TOBOPHI C COTPYAHUKAME KOJI-1IEHTPA!
KOT/Ia BbI U3JIOXKIJIN CBOIO ITPO0JIEMY, BaM TOBOPAT: « MUHYTKY, s1 BAC COEANHIO» — BBI
MoMaaeTe B PyKU HOBOTO COTPYIHUKA U MIPUXOUTCS U3JIATaTh eMy ITPOOJIEMY C CAMOTO
Havasia. CocTosTHUE TIPEIBIYIIETO PA3TOBOPA, KAaK U BO3MOKHbBIE IPOMEKYTOUHBIE Pe-
3yJIbTAThI, CJIEZIOM He TIepenanTcs. JpysKeato0HbIe TT0 OTHOIIEHNIO K KIUEeHTaM KOJI-
IEHTPBI MHOT/IA COXPAHSIOT COCTOSIHUE — 3TO 3HAYUT, YTO BTOPOI COTPYAHUK TIPUBET-
CTBYET Bac CJIOBaMU: «3[PaBCTBYHTE, Tocmoa [laccur, st 3Ha0, 4TO y Bac mpobIeMbl
C POYTEPOM U UTO BBI ysKe YOEAUIIICh, UTO IITEICEh BCTaBIeH B PO3eTKY». VIHOTIA 5TO
COCTOSTHUE COXPAHSeTCs JaXke B TeueHUe JJIUTETHHOTO CPOKa: «B Halmmx JoKyMeHTax
3HAUUTCSI, YTO 9Ta PoOJIeMa yrKe BOSHUKAJIA Y BaC YEThIPE Pasa B IPOIILJIOM TOLY>.

[TpeumytiiecTBO omcymemeus: COXpanerus COCMOSHUSL B TOM, 9TO 3329 MOKHO
6e3 TIpo6JIeM PACTIPEETUTh MKy MHOTUMY COTPYAHUKAMU KOJI-IIEHTPA UK Pa3HbI-
MU YaCTSIMH CEPBEPA, €CIIH 3TO HEOOXOANMO, TPHUYEM BHITIOTHEHIE 33/a4 PEATU3YETCSI
TIpomIe 1 C MEHBIINMMU 3aTPaTaMU PECYPCOB: HUKTO HE IOJIZKEH YTO-TO 3allOMUHATD NJIN
COXPaHATh, KaKABIH 3ar1poc oOpabarbiBaeTCst IPOCTO — pas-aBa u rotoBo. Ceprep,
KOTOPBII IIPOCTO BBIZIAET 3aIPOIIIEHHBIE JaHHbIE 0€3 COXPAHEHUST COCTOSTHUS, MOJKET
CIIPABUTHCS ¢ GOJIBIIEN HATPY3KOIi, 4eM TOT, KOTOPBIU JOJIKEH TIPU KaXKIOM 3aIPOCe
BBITACKMBATDH M3 TOP XJlaMa JOKYMEHTHI, H606XOIII/IMbIe JJIA pa6OTbI MMEHHO C 3TUM
MIOJTh30BATEJIEM.

Tax kak HTTP siBiisieTcst IpOTOKOIOM 6€3 COXPaHEHUsT COCTOSTHIS, HO YaCTO HYKHO
UIEeHTUOUIMPOBATH BO3BPAIIAIONTUXCS MOJIb30BATEIEH MW TPEOCTABISATD OTIPe/ieIeH-
HBIM I0JIb30BaTEISIM (0Jiee MIMPOKUE MTPaBa, YeM OCTAIBHBIM, TO CYIIECTBYIOT Pa3/Iind-
HBIE METO/IBI YIIPABJICHUS cecCusiMU. K HUM OTHOCSITCST, HAIIPUMED, COoKies, TI0 KOTOPBIM
cepBep Y3HAET, UTO TOT UM WHOU 3aIIPOC UCXOMUT OT OJIHOTO COBEPINEHHO OTpeieIeH-
HOTO KJreHTa. Toraa cepBep MOJKET U3BJI€Ub M3 CBOEi Ga3bl JaHHBIX KaCAIOIINECst CECCUU
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NOPOGHOCTH, TAKKE KaK MM TI0JB30BATES 1 YPOBEHD MPAB, U BOCIIOIb30BATHCS ITHMHU
JTAHHBIMU.

B Web y Bac set Boibopa: HTTP — mpoTokost 6e3 coXpaHeHUsI COCTOSTHIS, U €CJTU
BaM HY’KHO COXPAHUTD COCTOSTHHUE, TO TPUETCS IETATD ITO € TIOMOTITHIO cookies u ympas-
JIEHUS CECCUSMU.

ID, GUID, UUID

Jltoau BceMy XOTST AaTh UMSI, 9TO TPABUJIO CIIPABEIJINBO KaK JJIsT UX COOCTBEHHBIX
JleTell U IOMANIHUX TTUTOMIIEB, TaK ¥ JIJisI KOHTHHEHTOB U 3ariceil B 6ase jaHHbIX. T0,
9TO B OOBIIEHHOW PEYr Mbl HA3bIBAEM MMEHEM, B IIPOTPAMMUPOBAHUY HA3BIBAETCSI
ID (identifier, uzenTrdUKATOP) — TO HEUTO, YTO IO3BOJIIET OTIMYATh KAKyIO-T100
eZIMHUILY OT IPYTUX ITOX0XKUX eAnHU1. B nporpammuposannu ID npumensaioTcs oueHnnb
4yacTo, HallpuMep, B KayecTBe MH/IEKCOB MaCCUBOB, KOTOPbIE II03BOJISIOT O/JHO3HAYHO
nnentudummposats HTML-aseMeHTHI HAa OHON CTpaHWIIe WJIM HAXOAUTh 3aTUCH U3
omuoit Tabmuiel B/I. Y xopomutux ID ecth mapa oco6eHHOCTE : OHU CTAOUIbHBI B TEUe-
HUe€ JITUTeJbHOTO BPEMEHH, TO eCTh He U3MEHSI0TCs ¢ nudMeHernueM Bepcuu 110, onn
Bcerzia OTHOTO THUTIA (TO €CTh WJIK CTPOKA, WJIU 11eJI0e YUCJIIO, HO He CMeCh) U OHU Ha-
CTOJIBKO YHUKAJIbHBI, YTO UX HEJb3s [IEePeIyTaTh.

[axe ecsin yHUKaIbHOCTD HeJb3s IIOBBICUTD, Bee JKe cyliecTBYIoT ID ¢ ynukanbHo-
CTHIO Pa3IUYHON CTETIEHN.

Ectb siokasbHbie ID, KOTOpBIE MOTYT GBITH UCIIOJIB30BAHBI TOJIBKO OIUH Pa3 B pAMKaX
OTHOTO JIOKAJTBHOTO KOHTEKCTa (HarpuMep, (DyHKIIMU WU MaccuBa). [LJ1s1 TaKuX JIOKaJIb-
HbIX [ D 4acTo CIOMB3YIOTCs TPOCTO MOPSAAKOBbIe HOMepa. Hanpumep, 3anucu B Tabiu-
ax PESIAMMOHHBIX 6a3 JAHHBIX YacTo Toay4daoT 1D, KoTopble 0IHO3HAYHO WCHTH(DU-
LHUPYIOT 3alICH TOJBKO OfHOU Tabuibl. B apyrux tabiuiax s1oii xe B/ MoryT GbiTh
ID ¢ raknmu ke nMeHaMU. Y HIKQJIBHOCTB coOXpaHseTcs, moka ID mncnonb3yioTest Tob-
KO ISt TOM TaGJIuIbl, st KOTOPOH gokHbl. ID1 u3 Tabaunpl 1 BlloJHEe MOKET UMETh
TO JKe 3HadeHue, yTo v ID1 13 Tabuuibl 2, ¥ MyTaHKUIIBI He BOSHUKHET. BHe KoHTeKcTa
tabsuiel 3Hadenns ID1 u D2 HeyHUKAIBbHBL, 4TO, OJIHAKO, BOOOIIE He MpobieMa,
Tak Kak 6a3a JAaHHBIX 3HACT, U3 KaKOi TaGIMIBI KAaKHe JaHHbIE TPOUCXO/IAT.

insert into employee (id, firstname, lastname) values (1, "laHc", "Maiizep");
insert into department (id, name) values (1, "Pa3BneyeHua");
select * from employee;

R s EETEEEE Hommmmm - +
| id | firstname | lastname |
s EETE T Hmmmmm e +
| 1 | rauc | Maitzep |
e BT Hmmmmm e +
select * from department;
e +

| id | name |

dmmmdm e +

| 1 | PasBneveHna |
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Kax Buzure, u B Tabuie employee, u B Tabunie department ectsb 3amucu ¢ 1D1.
Bsl Takske MOJKeTe BUAETD, YTO 9TO COBCEM He 3allyThiBaeT 6asy JaHHbIX, TaK KaK B 3a-
poce YKas3bIBAOTCS Kak TabJMIla, U3 KOTOPO# OJKHBI OBITh CUUTAHBI JaHHBIE, TAK
u ID zanmceii.

UUID (universally unique ID) — ato ID, koTopbie, HapoTHB, 06Ja1at0T a0COTIOT-
HOM YHUKaJIbHOCTHIO. [aske mpu oOMeHe JaHHBIMU ¢ APYTUME IIPOrPaMMaMHU MU CMe-
IMEeHN Y JJAHHBIX U3 PA3JIMYHBIX UICTOUHUKOB JIJIsI CBOMX 3aITCel MOJKHO HE 33/[yMbIBasICh
npumensaTs UUID, u onu He nepenyratorcs ¢ gpyrumi. s UUID He MOeT ObITh
peunt 06 WCIOJMb30BaHUH TIOPSIAKOBBIX HOMEPOB, TaK KaK HET IEHTPATBHOTO MyHKTA
Bbigaun UUID, koTopslil ciiequ Obl 32 TeM, 4T00bI Kaxk bl 1D MCI10/1b30BajICs JIUIIb
enuHOoK bl [[09TOMY IPUMEHIOTCS WU OOJIBIINE CIydaiiHble Yncaa, Win [udPOBbIe
oTnedatku (CM. pasjiest « Xelr-Ko/ibl, Iai/IPKeCThl, IIN(POBbIE OTTIEYATKN» JIAJIEe B ITON
rJaBe), U BBI 1I0JIaTaeTech HA TO, YTO CTATUCTUYECKHUE BEPOSATHOCTHU 3AIUTSIT BAC OT
aBoiinoro uctosbzoBanusa ID. O6bruno pasmep UUID cocrasiser ne menee 128 6ur,
a 3TO TAKOE OTPOMHOE KOJUYECTBO KOMOMHAIIHI, UTO 110 TEOPUH BEPOSITHOCTH BO BCEM
mupe Hu oguH 1D He Gyer creHepupoBaH 60JibIie 0HOTO pa3a. CyIIecTByeT MEXIY-
HapOJHBII CTaHAPT, KOTOPBIHN peryaupyet rerepaiuio u npeacrasiaenne UUID, o
B GOJIBIIUHCTBE CIy4aeB 9TH IeTalu HeBaKHbL [Jaxe npu paspaboTKe GOIBIINX CUCTEM
o UUID Hny:HO 3HaTh, IO CyTH, TOJBKO TO, T/Ie UX MOXKHO TIOJIyYUTh, U TO, 9YTO UX He-
BO3MOJKHO TlepenyTarh. Ecim BaM HYKHBI HafiekHbIe, OfiHO3HAYHBIe I D, To cTouT BOC-
moJsb3oBarbest oubmorekoit UUTID, koTopast uX TeHepupyeT. B KakIoM sI3bIKE €CTh
KaK MUHUMYM OJIHA Takasi OubJnoTeKa.

GUID (globally unique ID) — ato ocobas hopma UUID, KoTOpbIEe IPUMEHSIOTCS
11 pasnnuHbix ganneix B Windows. GUID wacto ynorpebasercs kak cunonnm UUID,
naske korga peub uget He o UUID, crenepuposantbix Windows.

Ecom BeI ucnosmp3yete B cBoux nporpammax 1D, To sydiiie He mosraraTbest Ha UysKue
ID, a TeHEpUPOBATH UX CAMOMY, YTOOBI OHM GBI OJJHO3HAYHBI B BallleM KOHTEKCTE, TO
€CTh B Balllell TPOTpaMMe, ee CHCTeME XPAHEHUST U BbiZlaun JaHHbIX. OCcOOEHHO TIPH CO-
XpaHeHUH YyKHMX JaHHBIX B Bairy B/l Bbl cHOBa 1 cHOBa Oy1eTe CTAIKMBATLCS C BOIIPO-
COM O TOM, MOXKHO JIU cUuTaTh uykue ID ofHO3HAUHBIMY, HEU3MEHHBIMU C TEYEHUEM
BpPEMEHU 1 CIIOCOOHBIMU COXPaHATH CBOI (hopMaT. Eciin HeT abCoMIOTHON YBEPEHHOCTH,
TO 00513aTeJIbHO HYKHO AOMOJHUTD uy:k0ii ID sanucu cobcrBernbM ID. Hampumep,
MOKET BO3HUKHYTH UJIesT, UTO KOMOUHAIIUST UMEHU U (haMUJTAHA MOYKET MOCTYKUTh XO-
pormmM [D. ITo HEBEPHO MO IBYM MPUYNHAM: BO-TIEPBBIX, JIIOIU MOTYT U3BMEHUTDH CBOU
UMt 1 (DaMUIIUIO, BO-BTOPBIX, MOKeT ObITh 1Boe ['aHcoB MaiiepoB. Homepa Hasororia-
TeJIBIINKA TaKXKe He SABJIoTCs Xopoimmu 1D, mockorbKy y moab30BaTesis MOXKET T0-
SBUTBHCS HOBBIM HOMep. HoMep macropra — Toske 1toxast ujest, Tak Kak MOTEPSTHHBIN
MACMOPT 3aMEHSIETCSI HOBBIM ITACIIOPTOM C IpyTUM HoMepoM. O TaHHBIX KPeTUTHBIX KapT
U CIETOB BOOOIIE He MOKET OBITh PEUH, TAK KaK, BO-TIEPBbIX, OHU MEHSIFOTCSI, 2 BO-BTOPBIX,
€CJI KTO-HUOY b B3JIOMAET Bality 6asy JAHHBIX, OH CMOKET TOMTH U HAJIeJaTh HOKYTIOK
Ha JIEHbI'U BAlIUX KJIUEHTOB.

[ momaniHero uCnoab30BaHUS YaCTO MOKHO OTKa3aTbes oT npumenenus UUID
U3 CIIeLUaNbHOI 6MOIMOTEKH I TeHepauy ofgHo3HauHbix 1D, Ecim nanubie copep-
JKaTCsI B MACCHUBE, TO MOXKHO MTPOCTO MCIIOJIb30BaTh MHAEKCHI 3JIEMEHTOB MacCHUBa, Pac-
MTOJTO’KEHHBIE TI0 BO3PACTAHUIO. ECIN BBI 3aTMChIBaETe IAHHBIE HA JIVCK, TO 9aCTO MOSKHO
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IIPpUMEHATDb BPEMEHHYIO METKY C MUJUVIMCEKYH/ITHBIM Pa3pCIlI€HNEM MJIN TaK K€ ITOBbI-
IITIaTh HEPEMEHHYIO CUETYHKA. A ecin BbI HCIIOJIb3yEeTE 63.3y JaHHbBIX, TO MOKHO IIPOCTO
OCTaBUTb el 3a/lavy reHepain NepBrUYHbIX KJIouei I Ka)K,lIOﬁ 3allnucCu.

f13bIKOBbIE CEMbMU

B zaBucuMocTH 0T crrocoba mojicuera TOBOPSIT O TOM, 4To cylecTByeT oT 500 10 6ostee
yem 8000 s3b1KOB TTporpaMMupoBanusi. OUeHb BeTMKa Pa3HUIA MEXIY KpaiiHe Mallv-
HOOPHEHTHPOBAHHBIMU SI3bIKAMMU, TAKUMH, KaK sI3bIK acceMbJIepa, 1 I3bIKaMH, KOTOPbIE
pa3pabaThIBAIOTCS JIJISI COBEPIIEHHO ONMpPEIETIeHHBIX 001acTell, TAKUX KaK UCKYCCTBEH-
HBIH nHTEIeKT. Ho Bee ke MOKHO c0371aTh KIacCu(PUKAIUIO SI36IKOB TPOTPaMMUPOBa-
HUS, PaCTIPEIeJIUB UX TI0 TPYIIIaM.

Cy1ecTByeT TakKe 1eioe MHOKECTBO CXeM TaKOH KJIacCH(pUKAINHT, MHOTHE U3 KO-
TOPBIX HEBAXKHBI JIJISI TPAKTUKH, TIO3TOMY MBI OTPAHHYMMCST OETJIBIM 0030POM.

Cpenu SI3BIKOB MTPOTPAMMHUPOBAHUS YACTO BBIIETSIOT /IBE MAKPOCEMbU.

O NwmnepatuBHbBIE I3BIKH, B KOTOPBIX ITPOTPAMMHUCT TOBOPUT KOMITBIOTEPY, KaK TOT
JIOJIKEH Pelnarhb mpobJiemy.

O /lekyapaTUBHBIE S3bIKH, B KOTOPBIX IPOTPAMMUCT TOBOPUT KOMIIBIOTEPY, KaKyIo 3a-
Jlady OH XOYeT BBITIOJHNTb.

Ha niepBbiii B3risi| pazHuiia HeGoJIbINAst, OHAKO 3T TIOAXO0/Ibl HECOTIOCTABUMBL. VM-
[ePaTUBHBIE SI3BIKK (3TO PACIIPOCTPAHEHHBIE SI3BIKH, O KOTOPBIX CPa3y BCIIOMIHAIOT, KO-
/12 CJBIILAT CJIOBA <I3bIK IPOrpaMMUpOBausy», HarpuMep PHP, C, Java unu Python)
YCTPOEHBI, KaK KyJIMHAPHBII PelenT: BO3bMU TO-TO U CZIeJail ¢ 9TuM To-T0. K noctmxeHmo
JKeJIAEMOTO Pe3YJIbTaTa BEAYT OT/eJbHbIE IIATH, PACIIOTIOKEHHBIE B XPOHOJIOTUYECKOM
HOPSIIKE B BUjie KOMaH/[ (OTCIO/Ia M CJIOBO «UMIIEPATUBHBII» ). Harpumep, uTo6bI yAaIMTh
BCEX MOJIb30BaTeNel ¢ MeHeM BepH/I, BaM IPUIETCst HCIIOIb30BATH IIUKJL, KOTOPBIH Gy1eT
nepebupaTh HIEMEHTBI MACCHBA USers MO OHOMY.

for (var userIndex = @; userIndex <= users.length; userIndex++) {
var user = users[userIndex];
if (user.firstName == "Bernd") {
users.delete(userIndex);

¥
}

B nexsnapatuBHBIX A3bIKaX (ITPUMepPaMU KOTOPBIX aBJsioTcss SQL, peryspHbie Bbi-
PakeHUs U B IIUPOKOM cMbIciie Takke CSS) Bce IPOMCXOAUT KaK MPU 3aKa3e B PeCcTo-
pase: MHe, moKanyiicTa, nuiiry Homep 21 6e3 siyka, Ho 106aBbTe 11060bIIe Chipa. XOTst
s 3HAIO Pe3YJIbTaT, MHe He 00sI3aTeIbHO 3HATH PEIENT, U 51 He Oyy YKa3bIBaTh MOBapy
B NUIIIIEPUH, KaKue OlepaIiuy OH 0JKEH COBEPIINTD. Pelraroriee pa3ianyuue: 1eTaan
BBITIOJIHEHUS TIPOTPAMMBI, a TAKXKeE TOCIeI0BATEIbHOCTD ONePAINii B UMIIEPATUBHBIX
SI3BIKAX ONPe/IesIseT MPOrPaMMUCT, a B IEKJAPATUBHBIX MOAOUPAET cama IPorpamMMa.

VIMIiepaTHBHbIE SI3bIKU TIO3BOJISIIOT IIPOTPAMMUCTY PEATH30BIBATD JIIOOBIE TOHKOCTU
U JIETaJId IPOrpaMMbl. B HUX G0JIbIIOe 3HAYEHUE UMEIOT OOBEKTDI, IIMKJIbI U TIEPEMEH-
HbIE — BCEr/a, KOI/la Bbl UCIIOJIb3yeTe [UKJIbI for Uin while, BBI IPOrpaMMUpPYETE Ha M-
MEPATUBHOM $3bIKe. B /IeKIapaTUBHBIX JKe S3bIKaX BbI 3a/1aeTe KpUTepuu (hUabTpariuu
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B hopme cenieKTopoB (cM. pasjiest «CesleKTopbl» 1ajiee B 9TOU IJIaBe), U SI3bIK TPUMEHSIET
aTn GUIBTPHI K JaHHBIM, HantpuMep, B CSS — «Bce Tern <div> kyacca maincontent»,
B SQL — «Bce 3anmcu B Tabuuiie USER ¢ nMeHeM Bernd». VICIOIb3yeT Jint SI3BIK UK,
9TOGBI IPUMEHUTD BaIlli (DUJIBTPBI K JAHHBIM, UM UMEET B 3aI1ace elie Kakue-To TPIOKH,
BaM HEM3BECTHO. B leKIapaTUBHBIX SI3BIKAX [IJI1 U3MEHEHNS IAHHBIX BBI 33/1aeTe oIepa-
IV10, KOTOPAst BBITIOTHSETCST HAJl BBIGPAHHBIMU 3apaHee IAHHBIME, — B HAIIIEM ITPUMEPE
Ha CSS ato background: white, a B npumepe Ha SQL — yaanute. [Ipumep, npuBoans-
muniics paree, B SQL Bbiryisizesn Obl Tak:

delete from USER where FIRSTNAME = 'Bernd’;

Hukakux [UKJI0B, HUKAKUX [IEPEMEHHBIX CYETUYNKA, 2 BMECTO HUX JIAHHBIE B TabJIH-
1e USER, KpuTepuii where FIRSTNAME = 'Bernd' u omepanus delete Haz BEIOpaHHBIMU
3aIMCSIMU.

Ceituac Hanbosiee MKUPOKO PACIPOCTPAHEHbI UMIIEPATUBHbIE A3BIKU, U TAKOE T10-
JiosKeHue 6yIeT COXPaHThCA eltle 100, Kask bl TporpaMMECT JI0JIKEH BAAIETh XOTsI
ObI OJTHUM A3BIKOM U3 3TOTO GOJIBIIOTO CEMEHCTBA, TOTOMY UTO ITH SI3bIKU COCTABJISIOT
OCHOBY ITPOrPaMMMPOBaHUs — OT Makpoca B Excel 110 HACTOMBHBIX TIpOrpamM.

Cpey UMIIEPaTUBHBIX SI3BIKOB PA3JINYAIOT MPOLeypHbIe, Takue Kak C, 1 00 beKTHO-
opHeHTUpOBaHHbIe, Takue Kak C++, C# uium Java. Yucto mpoiie/lypHbIe sI3bIKU Bee 00JTb-
1€ TEPSIIOT CBOE 3HAUYEHIE, OHU BCE YAIlle 3aMEHSTIOTCS SI3bIKAMU C HESIBHOU 0OBEKTHOMN
OpHUeHTAIell — A3bIKaMH, KOTOPbIe MOTYT B 3HAUUTEIbHON Mepe TPUMEHATHCS B Kave-
CTBE IPOIIEAYPHBIX SI3BIKOB, OHAKO MOJJIEPKUBAIOT U OOBEKTHYIO OpUeHTAINI0. Tak
Kak 00bEKTHASI OPHEHTAIHSI, KaK OIMCAHO B TJIaBe 23, SIBJSIETCS PACIIMPEHUEM TIPOILe-
JIyPHOTO TIO/[X0/Ia, O YHCTO 0OBEKTHO-OPUEHTHPOBAHHBIX SI3BIKAX €/[BA JIU MOXKHO TOBO-
PUTH: €CTb TaKye IPUMEPDI, Kak Java, TJie Ipolie/lypHOe IIPOTPaMMUPOBAHKE 3aTPyIHE-
HO, OZHAKO Apyrue sa3biku, Hapumep PHP, Perl u JavaScript, 6omnee muGepaibHbl.

Ho yxe B kauecTBe MPOJABUHYTOTO HOBUYKA BaM MPUETCS CTOJKHYTHCS C KOHIIE-
UMY JIEKJIAPATUBHBIX A3bIKOB — He M03:Ke, YeM KOT/la Y Bac BIiepBble BO3HUKHET He-
00XOZIMMOCTD COXPAaHUTh Ballu gaHHble B B/I, mis yero mpugercsa uMers gesio ¢ SQL.
A mo6omy BeO-pa3paboTunky He usbeskarh 3HakomcTBa ¢ CSS 1 ero cesekropamu.

Panee cuntaBivecs 330TepuueCKMMHI U CUJIBHO 3aBSI3aHHBIE HA MAaTeMAaTHKe KOH-
1eny (GyHKIMOHATBHBIX S3bIKOB TAK)Ke MOCTETIEHHO MTPUIILIIN B MEHHCTPUM, TIOCKOJIb-
Ky JavaScript, K 60JIbIIIOMY COKATEHHIO JIJISI MHOTUX MOKJIOHHUKOB YUCTO (DYHKI[HO-
HAJIBHOTO TIPOTPAMMMPOBAHUS, — 3TO KpaliHe yCIENHbIN THOPUI QYHKIIMOHATIBHBIX
U UMIlepaTuBHbIX s13bIKOB. AJAX — Texnosorus JavaScript, KoTopas Mo3BOJISIET J0-
IPy:KaTh JaHHBIE B BEO-TIPUIIOKEHYE, TIPUMEHSIET TPUHITUITBL (DYHKIMOHAIBHOTO TIPO-
rpaMMUpoBaHus: GyHKIMH, KoTopasa aeigaer AJAX-zamnpoc, nepegaercsa GyHKIus 00-
PaTHOTO BBI30Ba, O0palieHne K KOTOPOH IIPOMCXOIUT TOIbKO TOrAa, Korga AJAX-3anpoc
IIPUBEJL K [OSIBICHUIO pe3yJibTata (MId OINOKH):

var successHandler = function() {
if (xmlHttpReq.readyState == 4) {
update_page_content(xmlHttpReq.responseText);
}
}

var xmlHttpReq = new XMLHttpRequest();
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xmlHttpReq.onreadystatechange = successHandler;
xmlHttpReq.send(getquerystring())

B cTpoke xmlHttpReq.onreadystatechange = successHandler mepeMeHHOIT xmlHttp-
Req.onreadystatechange cTaBUTCS B COOTBETCTBUE He 3HAUeHNE (DYHKITHH, KaK MOKHO
OBLIO OBI TIPEATIONOKUTH B UMIIEPATHBHOM [TPOIPAMMUPOBAHIM, 2 caMa (DYHKIHS — C TeM
4106kl 06BEKT XMLHttpRequest cMOr K Hell mosske o6paruTbes. ToT Gakt, 4To (HYHKIHIO
MO>KHO TIPMCBAanBaTh IEPEMEHHON B KauecTBe 3HAYEHMS, SIBJISIETCS PENAiONUM OTJINIIEM
(pyHKITMOHATIBHOTO TTPOTPAMMUPOBAHUS.

Panbime cyiecTBoBasio cTporoe pasjeyieHne Mexay CKPUITOBBIMU U KOMITUJIAPY-
eMbIMU s13bIKaMu. CKPUTITOBBIE SI3BIKM MHTEPIIPETUPYIOTCST — 3TO 03HAYAET, UTO SI3BIKO-
BO MHTEPIIPETATOP BO BPEMS BBITTOJTHEHUS TPOTPAMMBbI TIEPEMETIAETCS TI0 UCXOAHOMY
KOJY U BBIITOJIHSIET KayKAYI0 KoMaHIy. TakuM oOpa3oM, Ha KOMIIbIOTEPE, Ha KOTOPOM
3aIyCKaeTcs MPOoTpaMMa, J0JKEH HaXOIUTHCST ICXOAHBIA TEKCT IIPOTPAMMBI 1 JI0JIXKEH
OBITh YCTAHOBJIEH SA3BIK. B KOMIMJIMPYEMBIX S3bIKaX MPOrpaMMa 3a40JIr0 A0 CBOEro
BBINTOJIHEHUSI TIPEBPAIaeTcs B pabOTAIOIIYIO B XO/€ OTAEIBHOTO MPOroHa KOMITUJISATO-
pa, TocJIe YeTo OHA MOSKET 3aIlyCKaThCs U Ha IPYTUX KOMITbIoTepax (K 3TOMY TUITY OT-
HOCSITCSI HACTOJIBHBIE IIPOrPaMMBbI Bpojie Gpay3epoB U TEKCTOBBIX peaakTopos ). CKpuil-
TOBbIE SI3bIKU ObLIN MeJIEHHBIMU U UCIIOJIb30BAIUCH OOJIbILEI YacThio Ha cepBepax
B KauecTBe back-end; mHOI/IA MOHSTHE «CKPHUIITOBBII SI3bIK> MCIIOJIB30BATIOCH KAK PyTa-
TeJIbCTBO.

Co BpemeneM sanamadT cTaa MeHee 0ofHOPOAHBIM. C O/THOI CTOPOHBI, COBPEMEHHBIE
CKPUTITOBBIE SI3IKK TOKE CTAJH TI0]] ITyMOK KOMITMJINPOBATHCS, TIPAB/A, BO BPEMS BbI-
nosHeHust mporpamMmel. C ZIpyToil CTOPOHBI, MHOTHE KJIACCHYeCKUe KOMITUINPYeMble
[IPOTPaMMbI KMEIOT BO3MOKHOCTH JI/ist cKpunTutra. Hanpumep, Be6-Opaysepbl — 3T0O
yoke He Tosibko C++, Ho 1 JavaScript, u BeO-IIPUJIOKEHUsI 3aMEHSIIOT KOMITUIUPYEMbIe
[POrpaMMbl BO MHOTHX 00JIACTSIX.

Tunbl NepeMeHHbIX

EcTb A3BIKM IPOrpaMMUPOBAHNS, B KOTOPBIX /1T KAsKAOTO THUIIA JAHHBIX (duces, OyKB,
OYKBEHHBIX IETTOYEK, YKAZAHUN BPEMEHH ) MPELYCMOTPEH COOCTBEHHBIH THIT TIepEMEH-
Hbix. Taxkossl, Hanpumep, C++, SQL u Java. [pyrue a3biku ropasgo 6osiee HeOpesKHbI
", C TOYKU 3PpEHUA ITPOTPaMMHUCTA, CBAJINBAIOT BCE JJaHHbIE B O/IUH THII, KOTOprfI Ha-
3bIBAETCS, K IPUMEPY, IIPOCTO var. IIpuMepaMu TaKiX SI3bIKOB SBJISIOTCS JavaScript
u PHP. XoTa Ha caMOM JeJIe 5TH A3BIKU 00JIa1al0T TUIIAMY JaHHbIX, THII IIePeMEeHHON
OHU M3MEHSIOT JUHAMUYECKH — TOT/a, Korja 3To Heobxoanmo. I1o oBoy Toro, Kakue
SA3BIKN JyUIIEe — T€, KOTOPbIE Tpe6yIOT Ha/In4unsd TUIIOB JaHHBIX B NCXO/JHOM KO/I€ (TI/I—
mobe30MacHble SA3BIKK ), WIK T€, B KOTOPBIX HE HY;KHO 3aaBaTh THII (I3bIKU CO cIaboi
TUIM3AIeN ), — J0JITKe TOAbI BeAyTCs KapKue 1e0aThbl.

IIpeumyniecTBa TUIIOOE30MACHBIX A3BIKOB B TOM, YTO YK€ KOMIIUJISTOP MOYKET
IIpoaHa/JIN3NPOBATH TUIIDBI. 3TO 3HAYUT, YTO B BbIPAKEHUHN BPO/I€ a = b on CpaBHUBAET
aubm IIPpOBEPAET, OTHOCATCA JI OHU K OJHOMY U TOMY K€ TUILY. ECJII/I HET, BblJacT
coobmenue 06 omunbke. Tumo6e30macHble I3BIKH JOBOIBHO HALEKHO 3AIUINAIOT Pa3-
paboTurKa OT I[EJIOro Kjacca ommnbOoK, A0IyCKaeMbIX 110 paccessHHocTH. Harnpumep,
yiKe HeBO3MOKHO 3aHUMAThCS BHIUMCIEHUEM KBaJAPAaTHOTO KOPHS CTPOKH.
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YeTko 0hOPMUTH KO TOMOTAIOT Tak:Ke 0ObsBJICHHbBIEC THITBI TIEPEMEHHBIX. char
B C++ — 3T0 YTO-TO COBCEM MHOE, YeM bool, saxe ecJii OHU OfHOI auuHbl (1 Gaiir).
A ecsin mepeMeHHAast OTHOCHUTCS K THITY float, TO TIOHSITHO, YTO B HEll MOKHO K/IATh IO-
SIBICHUS JIECATHYHON POOH, B TO BPEMs KaK TIEPEMEHHAs int MOJKET CO/IEpPIKATh TOJIb-
KO I[eJIOYNCIIeHHbIe 3HAYeHM. B OT/IMYMe 0T KOMMEHTAPHEB K KOJY 3TO UMILTHIIUTHOE
odopMIIeHNE BCETA aKTyaJTbHO, TAK KaK SBJSETCS 4acThIo Kojxa. Eciy BeI u3mMeHuTe
KO/, YTOOBI PACIIMPUThH 00JIaCTh 3HAUECHUIT TIepeMEHHO# int 10 long, TO B SI3bIKE C TH-
MU3aInuel 3To TYT XKe cTaHeT 3aMeTHO. Eciin BbI Hammca I KOMMEHTapUil BPOJie «3/1eCh
MBI OJKH/IAEM TOJIBKO YHCJIa He 6oree 2 MITH», HO TIOTOM 3TO OJKUIAHKE TTEPECTano GbITh
AKTYyaJbHBIM, TO BAM HEOOXOIMMO U3MEHUTH KOMMEHTAPUIN B COOTBETCTBUHU C HOBBIM
MIOJIO’KEHHEM Belllel], a 9TOTO OUeHb YacTO He MPOUCXOIHT.

SI3bIku co cnaboii Tumusanuei He TpebYIOT 0T pa3paboTunka OObABIATH THII TIEpe-
MeHHBIX. OTHAKO B GOIBINEH YacTH TAKUX SI3BIKOB THIBI TIEPEMEHHBIX BCE JKe OTperie-
JISTIOTCSI BO BPEM:I BBITIOJTHEHUS IIPOTPAMMBI. JTO BXKHO, TAK KaK a + b BO MHOTHUX SI3bI-
Kax, HanpuMep B PHP u JavaScript, 03Ha4aer, 4To 10JKHO ObITh BBIIIOJIHEHO CI0KEHUE,
ecau a M b — uncira. Eciu oiHa M3 BYX MEPEMEHHBIX — CTPOKA, TO b mobaBiseTcs
K a M Pe3YJIbTAT TAKKe SIBJISETCS CTPOKOI.

[Tpumepsr:
var $vl = 1;
var $v2 = 1;

print ($vl1 + $v2);
Pesysnbrat pasen 2.

var $vi B
var $v2 = 1;
print ($vl + $v2);

PesynbraT paBen 11.

[MoBenenue THOKUX TUIIOB TIEPEMEHHBIX BO MHOTOM COOTBETCTBYET HAIUM UHTYH-
TUBHBIM OKUAHUSAM: TAK, HATIPUMED, YU CIIa MOKHO 63 TPpobJIeM 3aiChIBATh KaK TEKCT,
pacreyaTbBaTh WX IIPUCOENUHATH K IPYTUM CTPOKAM, HO MbI HE PACCUUTHIBAEM HA TO,
4TO CTPOKA [aHc Maiizep MPEBPATUTCS B YUCJIO ¥ € HEH OYYT IPOU3BOAUTLCS BHIUKCIIE-
uus. Tor dakT, 4TO pasHble TUITH JAHHBIX UMEIOT PA3HYIO CIIeNU(PUKY, OTPAKAETCS
B SI3bIKAX €O C1ab0N TUTM3AIMER CIeYIONUM 06Pa30oM: OHU OTKA3bIBAIOTCS OT 0OBAB-
JICHUS TUTIOB MEPEMEHHbBIX U B CJIyYae He0OXOMMOCTH aBTOMATHYECKM MEHSIOT OJIUH
THI Ha APyroi. Ecaim yncsio MoskHO 6e3 mpobiieM pacecMaTpUBaTh Kak CTPOKY, TO JT0JIK-
HO GBITH BOBMOJKHO U CPABHEHKE TIEPEMEHHOMN € YUCTOBBIM COJEPKIMBIM ¥ CTPOKOBOIL
nepeMeHHOi. B THmo6e30nacHbIx e S3bIKax MPOrPaMMUCT J0JUKEH GBI ObI caM Tipe-
BPATUTh OHY M3 HUX B IEPEMEHHYIO [PYTOTO TUTIA.

Tunobe3onacHbie sI3bIKM HAMEPEHHO JIETTAI0T PA3JINYHBIE TUIIBI TIEPEMEHHDBIX HECO-
BMECTUMBIMHU, YTOOBI pa3pabOTUHK yIKe TPU HATIUCaHuK (MU, CaMOe TI03/[HEE, TPU KOM-
MWIAIN) TIPOTPaMMBI 06PATHII BHUMAHUE HA TO, YTO MBITAETCS U3BJIEYb KBa[PaTHBII
KOPEHb U3 TUPOTA C TBOPOTOM.

HeBaxHo, MpeIIOYUTAETE JIU BbI JKECTKUE PAMKU TUIOOE30TACHDBIX SI3bIKOB WU
JMKYIO CBOOO/Y SI3BIKOB cO ¢aaboil Tunusarueil, B Jo60M ciydae mporpaMMupyiite
B COOTBETCTBUU ¢ KOHIEMIMEN a3biKka. [IpaB/a, 1 B THIOGE30TIACHOM SI3bIKE MOXKHO
MPEBPATUTH BCE YUCJIA B CTPOKU U MCIIOJb30BaTh TOJBKO CTPOKOBbIE TIePEMEHHBIE,
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4T06B! N36€KATH MAPhI TIPU3BIBOB TPOU3BECTH MPeoHPa3oBaHUE YNCICHHBIX THITOB
B IpyTHeE, a APYTUX — B uncjeHHble. Ho B pe3ysbTare MOIYIUTCS OUEHD TLIIOXO0H KO,
TaK KaK BbI IPOCTO OTKA)KETECHh OT MPOBEPKU TUIIOB, KOTOPAST SBJISIETCS YACTHIO KOH-
IETIIIH SI3bIKA.

Ecyin BaM IPUXOAUTCS B SI3BIKE €O CTaGON THITHU3AIHEH TOCTOSHHO TIPOBEPSITD C TI0-
MOIIBIO ITUKJIA, MOKETE JIF BBl CYUUTATD AJTEMEHTBI MACCHBA YUCJIAMU, 3TO 3HAUUT, YTO
npu pa3paboTKe MPOrPaMMBI BBI CJIUIITKOM MaJio AyMaiu. Jlaxke B s3bIKax co ciraboit
TUNU3aIuell MACCUBBI HE IOJIKHBI, CJIOBHO UYJIAHBI, COIEPKATH BCE TIOAPS] — JIydllle
co3/1aliTe MACCUBBI C 2JIEMEHTAMU OTHOTO TUIA B KAJKJIOM WJIM HAYYHTECh CO3/1aBaTh
MacCCHUBBI, cofiepsKatiye 0ObEKTHI, ¥ MPUAANTE KasKI0MY OOBEKTY Pa3INYHbIe TUTIBI TIepe-
MEHHBIX B KAUeCTBe CBOHCTBA.

Kopoue, He Tak:

var users = [];
users.push ("TaHc Maizep ");
users.push (1);

a Jiy4dle BOT TaK:

var userlds = [];

var userNames = [];
userIds.push (1);
userNames.push ("FaHc Maiizep ");

A enie srydrire BOT Tak:

var users = [];
var user = new UserObject(id: 1, name: "laHc Maiizep");
users.push (user);

3IT0 yiKe caMo 110 cebe BechMa I10Xast Mjiest — B UMIIEPATHBHOM SI3bIKE 3aCYHYTh BCe
JTaHHbBIE B OJIUH POIOBOH THUII JAHHBIX, TAaKOU KaK CTPOKOBHIN. Ho coBceM 110Xoii aTa maest
craHoButcs B SQL, cambrii 06001IeHHBIN TUIT B KOTOPOM HasbiBaeTcst BLOB. Oto mipo-
CTOI KOHTEIHED ISl IBOUYHBIX JIAHHBIX ITOYTH JI0O0TO pasMepa. Tak Kak Bce BUIbI JaH-
HBIX B KOMIIBIOTEPE B KOHYEHOM CUETE JBONYHBIE, TO B (hOpMaTe TAKOTO KOHTEITHEPa BB
MOJKETe COXPaHsTh JIto0ble JaHHble, VIcKyleHue 1ist Beero ucnosb3osath BLOB mona-
YaJIy BEJIMKO, €CJIM BbI KaK paspabOTYNK MPUJIOKEHUsI paccMarpuBaeTe 0asy AaHHBIX
IIPOCTO KAK MECTO COXPaHEHHsI 1T CBOUX JAHHBIX — OyTO OOBIYHBIN (aiis. {eo B ToM,
YTO 3TO [TO3BOJISIET SKOHOMUTB TPYA03aTPAThL: BMECTO TOTO YTOOBI pa3bUPaThCs B TOHKO-
CTSX Pa3JUYHBIX CTPOKOBBIX TUIOB B pa3Hbix auanektax SQL (TEXT, TINYTEXT,
VARCHAR(255), VARCHAR2(4000) u T. z1.), BBI IpocTO 17151 Bcero co3paete BLOB.

Hanpumep, BbI Kak pas paboTaeTe HaJl CUCTEMOM yIIPaBJIEHHUST TOBapaMu 1 KoJiebire-
TECh, CTOUT JI COXPAHSATH BBICOTY U ITUPUHY TOBApa KaK YUCJIO C TJIABAONIEN 3arsITON
6e3 yKazaHUs eINHII M3MEPEHIS UK BCE JKe Jydllle 3allUChiBaTh UX B 110Jie 6a3bl IaH-
HBIX BMECTE C TOMETKAMU «CM» U «<MM>». B 9TOM cirydae nieaibHbIM PelIeHeM KasKeTCst
omnpeznenuth mojist kak BLOB. Jlaxe ecsint B xo/ie pabOThI HaJl IPOEKTOM GY/IET PeIeHo
BCE JKe 3allMChIBAaTh eMHUIbI U3MEPEHUS B 6a3y JaHHBIX, B cXeMe Gasbl JAHHBIX yiKe
HUYEro He PUIETCS MEHSITD.

OnHaKo MOABOX OOHAPYKUBAETCSI TOT/IA, KOT/IA BB XOTUTE ITPEI0CTABUTD IOJIb30Ba-
TEJISIM BO3MOKHOCTD OCYIIECTBJISATD MOVCK TOBapa M IO TAaKUM XapaKTEPUCTHKAM, Kak
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pa3Mmep. B naeaJIbHOM CJIy4a€ pa3sMep OB ObI OIIpeIeJIEH KaK 11eJ10€ 1 3allMCbIBaTb BM€E-
CT€ C HUM €AMHUIbl U3MEPEHUA ObLI10 GBI 3allpenuieHo. Toraa IIOMCK MOYKHO OBLIO ObI
OCYHIECTBJIATD OYE€HDb ITPOCTO:

$stmt = $dbh->prepare("SELECT * FROM ITEMS WHERE width = ?");
$stmt->execute($width);

Eciu eiuHuIIbI n13MEpeHsT Bee JKe ObLITH 3aIIMCaHbI BMECTE C PA3MEPAMU U TI03TOMY TI0JIe
6bw10 onpezeneno kak VARCHAR(100), To Bee mo-IipeskHeMy ellie He oueHb 11710x0. Koz
OCTAHETCsT HEM3MEHHBIM, TOJIBKO TIOUCK OY/IET VT THCS OILYTUMO JIOJIbIIE, TAK KAK HA IOUCK
1o cTpoKaM B 6ase JaHHBIX TpebyeTcst 60JIbIe BPEMEHH, YeM Ha OKCK TI0 [EJIbIM YUCTIAM.

Ecom ke b1 Hantucanu Bce B BLOB, To 1ipu moricke cniepBa HY>KHO TPEBPATUTD KaXK-
JIY1O 3aITUCh B CTPOKY:

$stmt = $dbh->prepare("SELECT * FROM ITEMS WHERE CAST( width AS CHAR ) =
2");
$stmt->execute($width);

B xyaniem cirydae aTo MOXKET Tapan30BaTh MexanuaM unentudukanum b/l n Bpems
MOKCKA 10 Gase TAHHBIX YBETUYUTCS B OTPOMHOE KOJTMYECTBO Pas.

Pa3genieHue coaep)XaHus U nNpeacraB/ieHus

Korza cpeacrsa nepenaun nHdOpMaIU ellle MOJHOCTHI0 OCHOBBIBAIICH Ha GyMare,
nepelaBaeMoe CoepKaHre, TO eCTh MBICIH U MHMOPMAIKs, ObLIN MPUBA3aHbI K BHEIII-
ueit popme. Henbsst ObLI0 HU yBeAINYUTD MPUGT, HU BeIOpaTh APpyroi Tum mpudra,
HU — 4TO GbLIO ObI OUEHb IIPUATHO JIOASIM C HapyLUIeHUEM 3PEHUS — IOHU3UTh KOH-
TPaCTHOCTb M300pakeHus. Pagno u TejieBUieHre MaJIo YTO B 9TOM U3MEHIIN.

KoMmmbiorep e crocobeH XpaHUTh COAEPKAHUE OTIENbHO OT €r0 BHEITHErO Mpel-
craBienns. Besgkuii, KTo uamMenseT mipudT JOKyMEHTa B TEKCTOBOM PEIAKTOPE, YiKe
ucipoboBaj 5Ty 0cobeHHOCTh. Ha caMoM fesie ¢ 9Tol TOYKHU 3pEHNUsI TEKCTOBBIE PEJAK-
TOPBI — 9TO BCe JKe MaJleHbKU mar Hasaz. B 6ponsossiii Bek 1T TekcThl cHayaIa muca-
JINCh B TAaKUX CUCTeMaX, Kak TeX, ¥ TOJTbKO MOTOM KOMITMJIUPOBATUCH B IOKYMEHT
C OIIpeeNeHHbIM BHEITHUM BUZAOM. MOKHO ObLIO OTAEIbHO U3MEHUTh UCXOAHUK 10~
KyMeHTa U CKOMITUJINPOBATH HOBYIO BEPCHIO.

MecTo 9THUX CHCTEM BEPCTKH CETO[HS BO MHOTHMX 00J1acTsx 3aHsr MIHTEepHeT, B KO-
TOPOM JOKYMEHTBI OOJIbIIE He KOMIMIUPYIOTCS, 2 BMECTO 5TOr0 CHabKaloTcs B Opayse-
pe BU3yaJIbHBIMK aTPHOyTaMIL, TAKUMHU KaK I[BeT, TUII IpudTa, Kerab 1 pamk. B HTML
00/1aCTH TaKsKe PasgesIsioTCs Ha YacTH ¢ IIOMOLIBIO PA3METKU: aBTOP MUIIET KOMAaHIbI
IIPSIMO B TEKCTE, HO IIPU BbIAAUe II0JIb30BATE/II0 OHU He 0TOOPAKAIOTCS, TaK KaK He Ipe/-
Ha3HaueHbl [ unTaTesnd-dyenoBeka. B ciyyae c HTML aTo Teru, KoTopble 3aKII04aioT-
s B YIJIOBBIE CKOOKH <>1.

Taxoe pasiejyieHne JIOrn4eCKOro YjeHEHUA TEKCTa U BU3YaJbHbIX KOMaH/l HE ABJSAETCA 0bs13a-
TeJIbHBIM. DbLan Ppa3yIM4HbI€ ITOAXO0/AbI, B TOM YUCJI€ B PAHHUX BEPCUAX Mac OS, B paMKax
KOTOPbIX BU3YyaJIbHasA I/IHq)OpMaLII/ISI XpaHunJjacCb B IBOMYHDBIX (bafmax 3a InpeaejiaMu TEeKCTa.
Hos JlaJIbHENIIIeM 3TH TTOJIX0/IbI He TIOJIy4YMJIN PACIIPOCTPAHEHU .
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B paszpesiennu cTpyKTYphl IOKYMEHTA U CO/IEPsKAHNUS, C OJHON CTOPOHBI, 1 KOMaH/|
110 TIOBOJLY BHEIITHETO IIPEICTAaBJIEHUS, C IPYTOi CTOPOHBI, €CTh CBOU IIPEUMYIIECTBA.

O CogepskaHme MOXKHO JIETKO CIeJIaTh OCTYTIHBIM JIJIsT COBEPINEHHO Pa3IIYHBIX TIPHU-
GOPOB — C TOSIBJIEHEM TIPOM3BOIUTETHHBIX OPay3epoB Ha cMapT(HOHAX C UX MATEHb-
KUMW JUCTUIESIMU 3TO CTAJI0 0COGEHHO BAYKHO.

O TToucKOBBIM MaIllMHAM W JIPYTUM IPOTPaMMaM Topas/o Jjerde 00pabaThiBaTh OKY-
MEHTBI, TaK KaK WX He HHTepecyeT (hopMa Mpe/ICTaBICHMS.

Ipunrun pasaesnenust GyHKIUE U BHEITHETO BUIa XOPOIIO 3aPEKOMEH/I0BAT ce0s1
HE TOJILKO B 00J1acTU pabOTHI ¢ IOKyMEHTaMU — OH BaskeH u Jiyist pazpabotku [10. Econ
BBI XOTHUTE Pa3padoTaTh MPOrPpaMMy, KOTOPast He TOIbKO MOKET mepehopMaTHPOBATh
mapy KyCKOB JJaHHBIX, HO IOJUKHA PAGOTATh B KaueCTBE BeO-IPUIIOKEHUST WU JaKe JIO-
KaJIbHO YCTAHABJIMBAEMOTO ITPUJIOKEHIIST, TO BaM TIPUIETCST TOOECTIOKOUTHCST 00 MHTEP-
(etice 1 0 TOM, Kak cBsi3aTh ero ¢ back-end mporpammer.

XOTb ¥ HEJTB3ST TIPOCTO TIPUKPETTUATH K TPOTrPAMMHOMY KOLy TAOJUILY CTUJIEH, KOTOPast
Oyzetr renepuposarb unrepdeiic, o front-end u back-end moxxHo pasgesmrs. Front-end
reHepupyer unrepdeiic noab3opareis, a back-end (Taksxke HazbIiBaeMbIi OU3HEC-JIOIH-
KOi1) — 3TO 4acTh, KOTOPAst XPAaHUT U TiepepadaThiBaeT MaHHbBIE, 3aUChIBaeT ux B B/,
obparaercs kK URL win Basmaupyer gaHHble, BBOAMMAbIE TI0JIb30BATEJIEM.

Pa3geneHue Ha cepBep pa3paboTku
M «NpoAaKLUH>-cepBep

Yacto Be6-HpI/IJIO>KCHI/IH IMUHOIYTCA B COOTBETCTBHUU CO CJIe]IyIOH.Ief/,I MOZ€EJIbIO.

O CepBsep, Ha KOTOPOM ITPUJIOKEHHE OY/IeT B TaTbHENTIIEM 3aITyIEHO, ABJISIETCS TAaKKe
cepsepoM paspaborku. IIporpaMmuct csasbiBaeTcs ¢ momolbio FTP-nporpammbl
C CepBEPOM U CKaYMBaAET OTTY/IA U 3arpyskaeT TyzAa (hailyibl TporpaMmbl (MU TEKCTO-
BB pefrakTop co BcrpoeHHbiM FTP co3maer BuagnMocTh peakTupoBanust nutgop-
Malli¥ MPSMO Ha cepBepe, B TO BpeMs KaK Ha CaMOM JieJie BCe TIO-TIPeKHeMY CKaun-
BaeTCs U 3aKaUMBaeTCs).

O U 3meHeHust BHOCSATCS JIOKAJIBHO, ITOCJIE COXPaHEH ST MI3MEeHEeHHbIH (paii 3arpyKaer-
Cs Ha cepBep U TaM TeCTUPYETCH.

O Ecum 4T0-TO UAET HE 110 TJIaHy, TO CHOBA JIOKATBHO TPOU3BOIUTCS U3MEHEHUE U T10-
BTOPSETCS 3arpy3Ka Ha cepBep.

XoTd aTa MOZIeJIb U pajlyeT CBOel IIPOCTOTOI, B Hell eCTb TOT HEJIOCTATOK, YTO BPeMs
npuema-nepenaun (round-trip time), KoTopoe TpeGyeTcs Ha COXpaHeHuUe, TeCTHPOBaHUE,
HcIpaBieHre, HOBOE COXpaHEeHUe, COCTABIISIET HECKOJIBKO ceKyH/l. CiioBa «HECKOIBKO
CEeKyH > 3By4aT 6e306UIHO, HO B IEPBYIO OUEPElb IMEHHO HEOITBITHBIM POTPAMMUCTAM
94acTo TPeGYETCsT COBEPITUTD MHOKECTBO TIOIBITOK, TIPEKIIE YEM YAACTCS IOOUTHCS TOTO,
94TOOBI KOJ[ JIETAJ TPUMEPHO TO, 9TO JI0JKEH. VI BOT HECKOJIBKO CEKYH/T y3Ke MpeBparia-
IOTCSI B MUHYTHI, B TeY€HIE KOTOPBIX MOXKHO OBLIO OBl CIeIaTh YTO-TO MEHee TYIoe, Ha-
OpUMEp BBIHECTH MakyIaTypy. HeCKOMbKUX CEKYHII MOKET XBATHUTh, YTOOBI BBIPBATH
YyeJIoBeKa U3 MEHTAJIbHOIO COCTOSIHUS IIOTOKA — COCTOSIHUS KOHIIEHTPAI[UH, B KOTOPOM
BBl OJITHOBPEMEHHO JIEPKUTE B TOJIOBE IIPE/ICTaBIEHIE O TOM, UTO XOTUTE Pealn30BaTh,
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U Ty TOYKY, B KOTOPOIi ceifyac HaxoauTech. Eciiu y:k BB U3 HETO BBIMIAH, TO MOKET
MIPOITH JIOBOJBHO MHOTO BPEMEHH, MTPEJKEe YeM BaM CHOBA Y/IACTCsS B HETO BEPHYTHCS,
U TaK HECKOJIBKO CEKYH/I MOTYT IIEPEPACTH B HECKOJIBKO UeTBEPTEll Uaca.

BbIxo10M MOTJI0 GBI CTaTh CIEMYIONIEe: OTKA3aThCS OT 3aTPY3KH MPOTPAMMBbI Ha /-
JICHHBIH cepBep, BMECTO 3TOTO YCTAaHOBUTH BeG-cepBep Ha paboumii KOMIIbIOTEP U 3a-
HUMAaThCSI Pa3paboTKOI TOMBKO JIOKAIbHO. B Hatu HM J1i06ast onepannoHHas CucTeMa
[I03BOJISIET YCTAHOBUT JIOKAJIbHBIN BeO-cepsep ¢ noauep:xkkoit PHP, a eciii aTo Hexe-
JIATeJILHO, TO MOKHO 6e3 mpobiieM 3amycTuTh B VirtualBox wim moxoskeit mporpamme
BUPTYAJIbHYIO MAIIUHY, B KOTOPO#T €CTh BeG-CepBep, SI3bIKK MPOrPAMMUPOBAHNUSI HA BbI-
60p u SFTP-gocrym. Eciu Bbl paboTaere ¢ Takoii KoHGUrypaieii, To BpeMs IpueMa-
nepeiauy OIyTUMO YMEHBIIIAeTCS.

Kpome Toro, coe/inHeH e ¢ yAaTeHHBIM CEPBEPOM MOKET MOMPOCTy 0bopBathest. Tor,
KTO XOTbh pa3 mbitajics B moesje yepe3 UMTS ycTpaHuTh MaJIeHbKYIO OIUO0UKY, 3HAET,
KaK HEeMpUATHO GBIBAET, KOT/Ia MOJI0ca 3arpy3Ku MpocTo 3asucaet. Cpa3y BO3HUKAIOT
MHTepeCHBIE BOIPOCH BpoJie: «IIprBoanT v mpepBaHHast Ha MOJIOBUHE 3arpy3Ka K TOMY,
YTO Ha cepBepe NogBUTCs nosidaiina?s A Korjaa uTo-To 1eHCTBUTEIbHO HET He TaK, Bac
HAYMHAET IIPECIeIOBATH MBICJIb: «Y MEHsI JKe eCTh pe3epBHasi KOImusl... iiiu Het?» [1o crm-
He Tpoberaiot Mypainku. 1 He 3pst, Tak Kak TIPU TAKOM MeTozie pa3paboTKH pe3epBHOiT
KOIIHMH, KaK MPAaBHJIO, HET.

[Tpu HanmucaHuy BeG-TIPUITOKEHUS € TIOMOIIBIO JTOKAJIBHOTO cepBepa pa3paboTku
U «IIPOJIAKIITH > -CEePBePa TPHUETCS TPHIOKUTH HECKOIBKO OOJIbINE YCUTHA TPU CO3/1a-
HUM BO3MOXKHOCTEH KOH(PUTYPAIMHU, TAK KaK TO, YTO Pa3pabaThIBACTCS JIOKAIBHO, KO-
ria-HuGY b TOJKHO TIEPEKOYEBATh HA «IIPOIAKIIH»-CEPBED, a TaM TIEPEMEHHBIE CPEIbI
U Ty TH 0OBIYHO BCE JKe APYTHE. ITO He 0053aTETIHBHO HEJIOCTATOK, 1 MOXKHO ITPEBPATUTH
3TO B MPEUMYIIIECTBO, TAK KaK B 3TOM CJIydae Bl C CAMOTO HaYasia MOJKeTe Mo3a60THTh-
¢ 0 c6ope TakuX MaHHBIX, CIENU(MUIECKUX JJIS CePBEPOB, B (hailiax KOHGUTYpaIWH.
ITO B IEJIOM XOPOIIast ujest, U B OyAyIeM OHa MOKET TIPHHECTH TOJb3Y, TaK KaK Ol
HaK/[bI BBI, BO3MOKHO, 3aXOTUTE TIOMEHSIThH XOCTEPA.

Hapsiy ¢ aTum y paszenenust Ha cepBep pa3pabOTKH U «[IPOJIAKIIH»-CEPBEP €CTh TO
GecIieHHOE MTPEMMYIIECTBO, YTO MOYKHO 3aHUMAThCS pa3paboTkoit 6osree cMeno. Eciu Bbr
BCTPOUJIN B MPUJIOKEHIE HEOOBSICHUMBIE OMMOKHU, TO B CITy4ae HEOOXOUMOCTH MOKHO
BCE CTEPETH 1 U3BJIEYb TPEKHIOI0 BEPCHIO U3 CUCTEMBI KOHTPOJISI BEPCHIA. A eCJiu ee HET —
B3$ITh Pe3ePBHYIO KomHio. Vi B XyiieM cirydae BEPCHIO € <IIPOZIAKIITH»-cepBepa. V1 Bce
3TO BpPeMsI TIPUJIOKEHIE CITOKOWHO TIPOJIOIKAET PabOTATh HA «ITPOJIAKIIH»-CepBepe, Kak
ypuamuii KOTUK.

CenekTopbl

3HaunTenbHas 9acTh pa3pabotku [1O cocTonT B TOM, 4TOGBI pazOUTh KPYITHBIE MACCUBBI
JaHHBIX Ha 6oJiee MeJIKHe MHOKecTBa. Ecimu BbI (Kak mporpamMMuct, rarnymii 11O mis
06paboTKM N300pasKEHUIT) IMeeTe IEJI0 C HeCTPYKTYPUPOBAHHBIMU JAHHBIMHU (B TaHHOM
npuMepe — ¢ Kydeil ITMKCENOB), TO BaM PU/IETCS YYUTBIBATD KAsKIBIH OT/IEbHBIN OI0K
JaHHbBIX, ECTM MOHAAOOUTCST, HATIPUIMED, 3aMEHUTD BCE KPACHDBIE TTMKCETbI 3€JIEHBIMH.
ITO AMTENBHBIN N HEKPACUBBI TIPoIIece (E€CIM TOMBKO BBI YK€ HE CTAIH IIPOTPAMMU-
CTOM MOJTy4IIe, KOTOPBIi 3HAET yA0OHBIE TPIOKH ).
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Yarre Bcero Bbl IMeETE JIEJI0 C CUIbHO CTPYKTYPUPOBAHHBIMU JJAHHBIMU, KOTOPbHIE
YK€ HOCAT pas/iMyHble MMeHa, MMEIOT CBOU IIPUYECKU U pyOalIKu, TO eCTh 00J1a1ai0T
yAOOHBIMHY [IJIsI CPAaBHEHUsI KaueCTBaMH, Ha OCHOBAHMM KOTOPBIX UX MOXKHO TPYIIIIM-
posatb. Ecsint BbI, HATIpUMep, XOTUTE HAMMCATh CUCTEMY yIIPABJIEHUS ajipecaMu, TO
MOKeTe HCXOJUTh U3 TOTO, YTO BO BCEX 3ANUCAX OYAET CONEPIKATHCS OLHO U TO JKe UMSL.
Jlanee MOKHO HCXOAUTH U3 TOTO, YTO IIOMCK B MACCUBE JAHHBIX 110 UMEHU OYyIeT OJHUM
U3 CaMbIX YaCThIX CIy4aeB uciojb3oBanus bJl. CTpyKkrypupoBaHHbie 6asbl JaHHBIX
KaK pa3 XOPOIIIOo TTOIXO/ISAT /IJI TIOMCKOBBIX 3aIIPOCOB BPOjie «Jiali MHe Bcex MaiiepoB
u3 Bepauna». OgHako Takoil THOKMIL IOUCK COBCEM He IIPOCTO 3allPpOrpaMMUPOBATh,
TaK KaK KPUTEPUU U UX KOJMYECTBO MOTYT Kojiebarbest. Eciu HanucaTh mporpaMmmy
JIJIS1 TIOMCKA BCEX 3allMCel MaccuBa a/pecoB, JId KOTOPBIX BEPHO last_name = "Maier"
" city = "Berlin", elle JOBOJIBHO IIPOCTO, TO BCE CTAHOBUTCA CJIOJKHEE, €CJIN last_name
JOJIKHA BKJII0YATh Takke Meier u Mayer. (Maier, Meier u Mayer — pasHble cr1oco0bl
HancaHus OJ[MHAKOBO 3Byualrei HeMelkoi hamuanu Maiiep.) 3aTeM MPUXO/UT ITPO-
BEpPKa M XOUEeT U3 3TOTO MACCUBA MOJIYUYUTH TOJIbKO TeX, /IJIT KOTOPBIX BEPHO payment_
status = "prepaid". Miu Tex, KOTOPBIE ABJAIOTCS YIeHaMU OpraHusaiuu 6oee rona.
Tereps f€710 YK TOUHO IPUHIUMAET HEXOPOIIUI 060POT.

Yt06bI IOMOYD 9TOM Geje, ObLIN CO3JaHbl, HAIIPUMED, SI3bIKK 3aIlIPOCOB K Oase J1aH-
HbIX, Takue Kak SQL. C 1X MOMOIIbI0 MOKHO OCYIIECTBJIATH JOBOJbHO TMOKIIA OUCK
CHJIBHO CTPYKTYPUPOBAaHHBIX JaHHBIX B 60JIbIINX 06beMax uHdopmMaimu. TaiiHa ycie-
Xa TaKUX SI3bIKOB — TaK HA3bIBAEMbIE CEJIEKTOPBI.

CeJtekTop npezcTasisieT co0oii CIIMCOK, KOTOPbI OIMCHIBAET, KAKLE 2JIEMEHTBI Mac-
CHBa JaHHBIX MbI ObLIM ObI Pabl HOJIYYUTh [JIs JadbHellei 00paboTKH, TOra 3a1adeil
MIPOTPAMMbI CTAHOBUTCS TPOCESTH JJAHHBIE C TTOMOTIBIO CEJIEKTOPOB.

Besne, T/1e ecTh BO3MOKHOCTD OT(UIBTPOBATH JJAHHBIE C TTOMOIIBIO CEJIEKTOPOB,
CTOUT 3TO /IeJIaTh. DTa CBOETO POIa TPUKJIIAHAS TEOPUS MHOKECTB JIeJIaeT IIPOTPaMMBbI
3HAYUTENbHO KOpoue (a 4acTo U ObICTpee) M OUeHb CYIIECTBEHHO COKPAIIAET YUCIIO
o1nOOK.

IIpuMep: eciv Bbl XOTUTE IPEACTABUTD I10Jb30BATEN0 (HOPMY, TO OUIMOKU IIPU ee
3aM0JHEeHUY JOJIKHBI IIPUBOIMT K IOSABJAEHUIO co00IIeH s 00 omubKe, KoTopoe Gyaer
C OYEBU/IHOCTHIO BOCIIPUHUMATHCS Kak TakoBoe. Hammpumep, MokHO 3aKkpacuTh GoH
KaKoli-11u60 06acTi KpaCHbIM, YTOObBI Y€TKO YKa3aTh Ha OLINOKY.

Bot coorBercrBytomuit HTML-kog;

<div>
<div class="error">0umnbkal!</div>
<div class="ok">0K!</div>

</div>

Teru <div> ¢ KaaccoM "error" 1O/KHBI OBITh 3aKPAIIEHBI KPACHBIM.

g Haxosk/IeHUs BBEJICHHBIX 9JIEMEHTOB B (popMe cHauaJa HY:KHO, He TIPUMEHSs
SI3BIK CEJIEKTOPOB, HATH BCe Teru <div> U epebparh UX 110 OJHOMY, YT0ObI HAMITH TIpa-
BUJIbHYIO 00s1acTh. B JavaScript aTo Bbirises0 6bl IPUMEPHO TakK:

var nodelist = document.getElementsByTagName('div');
for (var i = 9; i < nodelist.length; i++) {

var node = nodelist[i];

var cName = node.className;
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if ((cName) && (cName.indexOf( 'error') != -1)) {
node.setAttribute ('style', 'background: red');

}
¥

Yt06bI COKPATUTD ITOT KO, MOKHO TIOAKIIOUNTH 6ubanoTery JavaScript oz Ha-
3BaHMEeM jQuery, KoTopas II03BOJISIET IPUMEHSITh ceTeKTOphI'. Eciii BB NOAKIIOUNIIN ee
B <head>, To B JavaScript xBaTuT cieayrorieii KOMaHIbI:

$('div.error').css('background', 'red');

IT0 paboTaer Tax.

$('div.error') umet B ranaoM HTML-goxymMeHTe Bce Teru <div> ¢ KJIaccoM error,
TO €CTh IPUMEHSIETCS CEJIEKTOP, KOTOPbIi paboTaeT MHOrocTyteHuaro. CHauama OH
UIIeT Bce Tern <div> — B 3TOM IIpuMepe UX HalIoch Tpu. IloToM cy:kaeT 3To MHOXECTBO
JI0 TE€X TETOB, Y KOTOPHIX B aTpubyTe class CTOUT error, — X jiBa. 1 HAKOHEI, B PE3YJIb-
taTe aToi onepaiuu pubTpaiun CSS-cBoiicTBY background puzaeTcs 3Ha4eHNe red.

[Tpumep ma SQL:

select street from users where town = 'Berlin’;

3zech UIBTPAIMS TaKKe TIPOUCXOAUT MHOTOCTYHeHuaTo. CHavasma 6asa JaHHBIX
MOHVMAET, YTO MbI HHTEPECYEMCsI 3alTUCAMU 13 Tabauibl users. Takum o6pasom, 3a-
MVCH B IPYTUX TaBIUIaX HEPEJEBaHTHBI JIJIs STOTO MOKCKaA. 3aTeM 6a3a JaHHbIX HAXOIUT
Te 3aIUCH, Y KOTOPBIX B CTOJIOIE town COMEPKUTCS CTPOKa Berlin. [lyist aTux 3anuceii
BO3BpAIAETCsI TOJNBKO 3HAUEHUE CTONOIA street.

CeJleKTOpBI — 9TO YACTD JIeKJIaPATUBHOTO ITporpaMMupoBanus. C UX MOMOIIbIO BbI
3ajiaere BUjl 0ObEKTOB, C KOTOPHIMU XOTHTE PabOTaTh, U BaM He HY/KHO UCKATh UX CAMO-
My. [lekiapatuBHoe IporpaMMUpOBaHuEe MOKET CYIIeCTBEHHO YKOPOTUTD KO/ U T10-
MOTAeT CHU3UTh BEPOSATHOCTD MOSBJIEHUS B HEM OMMO0K. B To e BpeMst Takoil KojI
OBIBAET TPYIHO YUTATH U OTJIAKUBATH, TIOTOMY YTO B CJIOKHBIE MHOTOCTYTIEHYATHIE
CEJIEKTOPBI HeJIb3sI BCTABUTH KOMAH/LY print, KOTOpasi Bbiiajia Obl pe3yJIbTaT Ha OJTHON
13 IPOMEXYTOUYHBIX cTyIieHei. [Ipu ncronb3oBanum cesieKTOPOB Pe3yabTaTOM BCera
SIBJISIETCSI MHOKECTBO. [laske 1pu 0IHO3HAYHOM IIOMCKE 3JIeMEeHTa, KOTOPBI IIpefieib-
HO YeTKO 0603HAUEH C MMOMOIILIO YHUKaTbHOTO 1D, B KayecTBe pe3yibTaTa Bbl MOJY-
YUTE MHOXKECTBO C OJIHUM 3JIEMEHTOM.

NMpocTpaHCTBa UMEH

KpymHsie mporpaMMbl 00bIYHO COCTABISIOT U3 YaCTE, HAMTUCAHHBIX PA3HBIME aBTOPaMH,
HampuMep n3 6NOINOTEK (YHKIMH 1,/UIHN KJIaCCOB U KO/A, HATHCAHHOTO CIIETUATBHO
JUIs IpoekTa. 13-3a 9T0ro BO3HUKaeT OIIaCHOCTb, YTO ABOE IIPOIPAMMUCTOB IIPUMEHSIT
OJTHO U TO K€ UMsI JIJISI TI00a/IbHO BUAMMON (QYHKI[UK WK TTlepeMeHHoit. EcrecTBeHHo,
3TO MOJKET IMTPOU30UTH U TOT/I, KOT/IA BBI XOTUTE CHOBA UCII0JI30BATh CBOM KO/I, HATIPU-
Mep CTPOKOBBIE (DYHKIINHU U3 TIPOEKTa A 1 Te yoOHbIe (YHKIIUH CIIUCKOB U3 IIpoeKTa B.

! Ecuiu BaM He HYKHO 3a00TUTBCS O CTAPBIX BEPCHUSIX OPAy3€POB, TO MOXKHO CIENATh 3TO U Oe3

jQuery — ¢ momorupio getElementsByClassName().
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U eciv BBI TOHUMAETE, 4TO B 0GOUX MOYJISIX €CTh (DYHKITHS ¢ UMEHeM sort (), KoTopast
JleJIaeT B Pa3HBIX MPOEKTaX HECKOJIBKO pa3Hble BEIl[H, TO y BAC BO3HUKAET MPobema.
B sydiiieM cirydae KOMIUIATOP WK MHTEPITPETATOP TYT 5ke 0OpalaeT Ha 9TO Ballie BHU-
MaHue. ITy npobjeMy HasblBaloT KOHGIMKTOM uMeH (name clash), kotopsiii 3akiroua-
€TCsT B CTOJIKHOBEHUN [IBYX (DYHKI[HIT MJIU TJI0OATBHBIX TEPEMEHHDIX C OJIHUM 1 TEM K€
MMEHEM.

TpaaunnoHHOE pelieHne 3aKII0YaeTCA B J0GABICHUH K MIMEHU II06ATbHO BUIUMOI
nepeMeHHO TPUCTABKHU, HATUCAHHOM GOMBITMMHU OYyKBaMU. DTa MPUCTABKa, KOTOPast
4acTO COCTOUT TOJIbKO U3 JIBYX 3HAKOB, COAEPIKUT OTCBIIKY K MOYJIIO UJIU [IPOEKTY, U3
KOTOPOTI'0 OHa IPOUCXOAMT. Takum 06pasoMm, 13 sort () u sort() mosydarorcs PROJECTA_
sort() 1 PROJECTB_sort() muuu, 60j1ee KOMIIAKTHO, PA_sort()u PB_sort().

O6IuM pereHreM sIBSIIOTCS TPOCTPAHCTBA UMEH (namespaces), KOTOPbIe OTpe-
JIeJISI0TCA 9KCIIMIMTHO. bosbiioe npenMyIiiecTBo 3TOro penieHus B TOM, 4TO 110 Ba-
meMy Koty He Oy1yT pacKuaHbl YPOIuBbIe 60biine 6yKBbl. BMecTo aTOTO B Havasme
(baitsa BBl onpenesgere, Kakue IPOCTPAHCTBA UMEH XOTUTE UMIIOPTUPOBATh. 3aTeM
KOMITUJISITOP [IPOBEPSIET, IEHCTBUTENBHO JIM BBl HCIIOJIb3YeTe KO/ U3 YKa3aHHOI'O IIPO-
CTpPaHCTBa UMEH.

K nmpumepy, cucrema yripaBsienust KoHTeHTOM MokeT reHepupoBath HTML-cTpanutis
KaK JIJIs CTaTel, Tak U J7Is1 TIOCTOB B 6JI0Te, prveM TpebOBaHs IJIs PA3HBIX THITOB CTaTel
passmunbl. B Ruby B Takoii curyanuu HykHO GbIIO GBI OTIPEETUTD JIBA MOTYJIS:

module Article
class Page
#...
end

end

module Blog
class Page
#...
end

end

Kox coxpansiercs B article.rb u blog.rb. Torma, 4To0bl CO31aTh HOBYIO CTPAaHUILY,
HY’KHO HaIlCaTh:

require "blog"
blogpost = Blog::Page: :new

niam

require "article"
article = Article::Page::new

Takum 06pa3oM, CTpaHUIA OAHO3HAYHO OIMPEAETIAETCS CBOEH MPUHAAIEKHOCTHIO
K MOAyJiaAM Article niu Blog.

Korzia He CJIUIIKOM ONBITHBIE TPOTPAMMECTBI, TAKUE KAK aBTOPBI 00enX (HyHKIHIA
sort () U3 IEPBOTO MPUMEPA, OTKA3bIBAIOTCS OT MCIOIb30BAHNS IPOCTPAHCTB UMEH, 3TO
HasbiBaercst global namespace pollution — 3arpsizaenue rii06aIbHOTO TPOCTPAHCTBA
uMeH. /[aBaiiTe BMeCTe COXPaHIM YHCTOTY IJI06aIbHOro mpocTpancTsa umen! OHo y Hac
TOJIBKO OJTHO, U OT HAC 3aBUCHT, KAKUM OHO JOCTAHETCs HAINM AeTsaM!
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O6bEKTHO-OPUEHTUPOBAHHBIC SI3BIKY MPE/IATAIOT 3HAYNTENBHO GoJIee 2JIeTaHTHOE
pellleHre: TAK KaK B HUX KKl KJIACC COCTABJIsIET COOCTBEHHOE MTPOCTPAHCTBO MMEH,
TO ecTb (PYHKIIMU U [IePEeMEHHbIE 9K3EMILJISPOB JI0JIKHBI UMETh OJJHO3HAYHbIE NMEHa
TOJIKO BHYTPH KJIacca, TO 371eCh mpobyieMa KOH(MIIMKTA UMEH BO3HUKAET peke M Kaca-
€TCsl TOJIbKO MMeH KJiaccoB. Vcosib3oBaHue KJIacCOB KaK IPOCTPAHCTB UMEH He pellia-
eT mpobJIeMy TIOTHOCTBIO, & CKOPEE CMSTYAET €€ U OTOJIBUTAET Ha BTOPOH miaH. Bo MHO-
X OOBEKTHO-OPUEHTHPOBAHHBIX S3BIKAX KAJKBIN KJIACC BKIIOYEH €Ille U B HEPAPXUIO
nakeToB (HampuMmep, java.util), Giarogapst yemy cosmaercs eire 6oJiee 06IMpPHOE MPO-
CTPAHCTBO UMEH.

O6nacTb BUAMMOCTH NEepeMeHHbIX

VY 1epeMeHHBIX ecTh 00J1aCTh AeHCTBUS, UK 00J1aCTh BUAMMOCTH, II0-aHIJIMICKU Ha-
3bIBaeMast scope. TObKO TOT/a, KOT/[a mepeMeHHast HaXOIUTCS B 00JIACTH BUIUMOCTH
(in scope), eif MOKHO TIPUCBAaWBaTh 3HAUEHUS, a TAK/Ke CYNTHIBATH ee 3HAUeHUA. BHe
0bs1acTU BUIMMOCTH SI3BIK ITPOTPAMMUPOBAHUS €€ Kak Obl He y3HaeT (llepeMeHHas He-
BuzirMa). O6racTu BUAMMOCTY B GOJIBITMHCTBE SI3bIKOB 00JIA/IAI0T CJIELYIOIUMU CBOM-
CTBaMU.

O Ownu uepapxudHbl. EcTh 06J1aCTH BUAUMOCTH BBICOKOTO YPOBHS (TI06anbHbIE,
TO €CTh BUJUMBbIE 110 BCEH IIPOTPaMMe ), ¥ eCTh 00J1aCTH BUAMMOCTH IIOMeHbIIte (J10-
KaJIbHBIE, TO €CTh PACIIPOCTPaHseMble TOTBKO HA OJIHY (DYHKIINIO, HO He 3a ee Tpe-
JIEJTBI).

O HepeMeHHble ¢ r7106a71bHOM 001aCThIO BUIMMOCTH BUJVMBI B JIOKAJIbHbIX obJacTsax
BUIMMOCTH, HO HE HaO60pOT.

O JlokaJbHble IepEMEHHbIE MMEIOT PEUMYIIECTBO Mepel rIodambHbIME. TIpeanoso-
JKUM, BbI MICTIOJIb3yeTe epeEMEHHYI0 loop /st TII06aIBHOTO UK, HO B (DYHKIIUSX,
K KOTOPBIM 06paIaercst 3TOT IUKJI, Y BAC TAKKE eCTh JIOKAJIbHBIE IEPEMEHHBIE C UMe-
HeM loop. Eciim teneps B ofiHOM 13 aTuX GyHKIINN cYUTaTh 3HAYEHUE 1oop, TO UTO
OyieT BO3BPAIIEHO — 3HAYEHHE JIOKAIBHOTO WK TJI06abHOTO 1ukaa? OTBeT TaKoB:
[IPEUMYIIIECTBO UMEET JIOKAJIbHASI IEPEMEHHAS, TO €CTh B (DyHKIUU HoJiee HU3KOTO
yPOBHsI r106aIbHast IepeMeHHast HeBUANMA, TaK KaK 3aTeHeHa JIOKaIbHOU. Eciu Bl
B (hyHKI[UU TpHCBanBaeTe 3HAYEHUE JIOKATIBHOI [TEPEMEHHOMN, TO Ha TII06ATBHYTO
nepeMeHHYIo 9T0 He BiusieT. Ho BHe HU3KOYPOBHEBOH (DYyHKIIMN IIPOTPAMMa BUIUT
rJI06aIBHYI0 IEPEMEHHYIO, a He JIOKATBbHYIO, TAK KaK UMEET JIEJI0 ¢ 06IaCThIO BUIU-
MocTu 60Jiee BBICOKOTO YPOBHSI.

O TlepemeHHbIE B PSIZIOM PACIOJIOKEHHBIX JTOKAIBHBIX 00JIACTSIX BUAUMOCTU OJIHOTO
YPOBHS MepapXuu He MematoT Apyr apyry. Ecam u B dynkimu A, u B hynkuuu B uc-
MOJIb3Y€ETCsI lIepeMeHHast ¢ UMeHeM loop, To B hyHKIMY B BiHA TOJIBKO COOCTBEHHAS
nepeMeHHast, HO He repeMeHHast n3 pyHkinun B.

XoTst OHAYAIY HEBO3MOKHOCTD CUMTBIBATH 3HAUEHUST JIIOOBIX TEPEMEHHBIX OTKY/Ia
YTOIHO KaXKeTCst 0OPEMEHUTETbHBIM OTPAHUYEHHEM, Y 00J1aCTEH BUAUMOCTU €CTh 00JTh-
e MPEUMYIIECTBA: BUAMMBIM SIBJISIETCST TOJIBKO TO, UTO AEHCTBUTEIHHO HEOOXOAUMO
B JIAHHOH (DYHKIINW, U BBI HE BJIe3aeTe B leJIa IPYTUX (DyHKITUHN, CTyJaitHO IEPEMUChIBAs
3HAUYEHUS UX TTEPEMEHHBIX.
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M cnosb30BaTh Kak MOKHO MEHBIIIE TIT00ATBHBIX TEPEMEHHBIX — 3TO B IIEJIOM XOPOIITas
MPAKTUKA, TAK KaK WHOT/[a OBIBAET Y5KACHO TPY/IHO TIOHATH, KTO UMEHHO ¥ TJIe UMEHHO
MEHSIET 3HAUEHUSI TepeMeHHBIX. YeM 6outbliie Bbl paboTaeTe JIOKATbHO, TEM JieTde YAePKU-
BaTh MPOOIEMBI B OTIpe/ieIeHHbIX Tpanuiax. DyHKIMH — 3TO JIOKaTbHbE 06IACTH KO/A,
UM TIEPEIAIOTCST TIAPAMETPBI, ¥ OHU JIOJIKHBL PA60TATh TOIBKO C STUMU MapaMeTPaMU 1 CBO-
HUMU JIOKQJIbHBIMY TlepeMeHHbIMU. Ecii BbI BKJTIOYaeTe B QyHKIMH rI06aIbHbIE TepeMeH-
HbI€e, TO JIOMAEeTe 3Ty 3aMeYaTebHYO0 CTPYKTYPY (CM. TakxKe raBy 14).

Cliez1ys 9T0i1 JIOTUKE, CO3/1aTe I MHOTHX sI3bIKOB (HaIpuMep, Java) HOJIHOCThIO yOpa-
JI U3 HUX T06abHyto ob1acth BuaguMocT. Ho ecimn sI3bIK, Ha KOTOPOM BBI TIPOTPaM-
Mupyete, He TakoB (Hanpumep, JavaScript, PHP uiu Perl), To Bee e 110 BO3MOMKHOCTH
He co3/IaBaiiTe TepeMeHHbIe B TII00aIbHON 06JaCTH BUUMOCTH.

yTBepxaeHus

YrBepskaenus (assertions) UCMOMBb3YIOTCS IS 3aIUTHI OT ONTMOOK M3-32 HEBEPHBIX
BXOJIHBIX JIaHHBIX. [Ipu 9TOM 3HaYEHME, KOTOPOE OBLIO MOJIYYEHO B EHCTBUTENLHOCTH,
CPaBHUBAETCS C OXKUIAEMBIM.

B dbyHKIMAX, KOTOPbIE PaCCYMTHIBAIOT TIOJIYYUTh B KAUeCTBE BXOIHBIX I1apaMeTPOB
olIpe/iesIeHHbIe 3HaY€HUd, TaKyI0 IIPOBEPKY CJe/yeT BBIIIOTHATD B Hauase (PyHKIMU.
ITU IPOBEPKK HA3hIBAIOTCS IPOBepKaMu paboTocnocobHnocTu (sanity-checks). Cremy-
IOMIMH IIMKJI JIOJKEH BbIAABaTh I1epBble 71 KIMEHTOB U3 MAacCHBa, JKeJlaeMoe YU CJIO 3a-
IIMCAaHO B numPersons:

function getFirstNCustomers (allCustomers, numPersons) {
var foundCustomers = new Array();
int loop = 0;
while(foundCustomers.length < numPersons) {
var customer = allCustomers[loop];
if (customer != null) {
foundCustomers.add (customer);
}
loop = loop + 1;
}

return foundCustomers;

}

Bce paboraer Xopoiio, 1oKa B al1Customers Kak MUHUMYM CTOJIbKO KJIMEHTOB, CKOJIb-
KO Tpebyet numPersons. Takum 06pa3oM, ECJIM MbI OTIPEIETISIEM MACCUB KITNEHTOB:

var customers = new Array();

customers.add(new Customer("name" => "laHc Maizep"”, "id" => 1));
customers.add(new Customer("name" => "BepHapgeTTa Aizen", "id" => 2));
customers.add(new Customer("name" => "TuHouka ¢oH Nypk", "id" => 3));

u 3aTeM obpaiaeMcs K GYHKIMU TaKuM 00pasoM, 4ToObI OHA BO3BPATHUJIA ABE [EPBbIe
3aIMCU U3 9TOTO0 MaCCUBA, TO ITOJIYYUM:
>getFirstNCustomers (customers, 2)

>Customer("name" => "laHc Maizep"”, "id" => 1)
>Customer("name" => "bepHapaeTTa AiseH", "id" => 2)



402 YacTb IV. Beibop cpeacTs

[IpoGieMa 91Ol (DYHKIUK CTAHET OYE€BUAHOI, €CIIM MbI IIPH TEX 5Ke BXOIHBIX JaHHBIX
3aXOTUM TIOJIYYUTb YEThIPEX KJIUEHTOB BMECTO /IByX. B aToM cirydae 1iuki while (Bo
MHOTHUX SI3bIKaX) IIPEBPATUTCS B GECKOHEUHBIN, TaK Kak loop Korjga-HUOYIb IPEBBICUT
JUINHY MaccuBa customers. Kax/as cieaytonias cauTaHHas B CTPOKE var customer =
allCustomers[loop]; 3anuCh KJIMEHTA B TAKOM CJIy4yae 6yaeT UMeTh 3HayeHue null,
B MaccuB foundCustomers He CMOIYT 100aBJATHCS APyTHe 3allUCH U YCIOBKE BbIXOJA
U3 UKJIa HUKOT/IA HEe BBIITOJHUTCA.

OGBIYHO B TAKUX CJIyYasdX BbIAAETCS JIUILIb CTOJBKO KIUEHTOB, CKOJIBKO MX MMEETCS,
HO GBIBAIOT CJIy4au, KOrga CTOJIb HernOKoe MOBeJeHNe KeJaTeIbHO, TAK KaK CJMIIKOM
60JIbIIIOE 3HAUEHME B nUMPersons sIBJISIETCS] CUTHAJIOM O TOM, YTO B APYTHUX YaCTAX IIPO-
rpaMMmbl ipousolia ommbka. B aspike C, HanpuMep, Hogo6HOe HAaUBHOE peliieHne ObLIo
Obl YI3BUMOCTBIO, IIO3BOJIAIONIEIl CYMTATh COAEPKUMOE IAMITH, K KOTOPOMY Y IIPO-
rpaMMbl, BO3MOKHO, He JI0JKHO ObITh 10cTyIIa. Bo n3bexkaHie HaMepeHHbIX 9KCILIONTOB
(TO eCThb UCII0JIb30BAHMSI IPOGJIEM ¢ GE30MACHOCTHIO ) WK OMINGOK IIPOrPAMMUPOBAHUS
B HallleM CJIy4Yae JOJIKHBI BCET/la BBIMOJIHATHCA [IBa JOIYIIICHNA:

@) Tpe6yeMoe KOJINYECTBO 3aIicell He MOxKeT ObITh OOJIbIIe AJIMHBI BXOAHOIO MaccuBa
allCustomers;

QO BXOIHOU MacCUB He MOXKET COJIeP;KaTh 3aIceid co 3HaYeHueM null.

Ecnu ipesictaBuTh 9TU 11apameTphbl B GopMe, YUTAEMOI MAIIIMHOM, TO ITPOrpaMMa CMO-
JKeT BO BpeMsI BBITIOJIHEHNS YKa3aTh Ha HapyllleHue 33JlaHHbIX yCI0BUH. [[ist mpoBepku
3TUX TaK HA3bIBAEMbIX MHBAPUAHTOB (TO €CTh HEM3MEHHBIX IIPE/IBAPUTEIBHBIX YCITOBHH )
BO MHOTHX sI3bIKAX [IPOrPAMMHUPOBAHUS eCThb assert (). YTBepsKiaeHnst CHAOKAT (DyHK-
IO KOTTSIMU 1 3y0aMU, KOTOPBHIMU OHA 3aIUIIAETCSI OT OIMMOOK U MaHUTTY s, Touroe
0003HaUEHUE 1 CHHTAKCUC B PA3HBIX SI3bIKAX PA3HbIe, HO IPUHIIUI BCET/IA TIOXOJK:

assert (allCustomers.length >= numPersons, "Error: requested number exceeds
Array length" );

assert( ) qallle BCEro NpuHUMAET /IBa apryMEHTa: CHavdaJa YCJIOBUE, KOTOPOE JTOJIKHO
OBITH IIPOBEPEHO, a IOTOM COO6HI€‘HI/Ie 00 OIHI/I6K€‘, KOTOPOE€ BbIIA€TCA B CJIydae HapylIe-
HUA yCIIOBUA.

HOBTOMy Ha/leKHas BEpCUA (bYHKHI/II/I BbITJIALEIa OBl TaK:

function getFirstNCustomers (allCustomers, numPersons) {
assert (allCustomers.length >= numPersons);
var foundCustomers = new Array();
int loop = 0;
while(foundCustomers.length < numPersons) {
var customer = allCustomers[loop];
assert (customer != null)
foundCustomers.add (customer);
loop = loop + 1;
}

return foundCustomers;

}

DyHKIMA cTasa 04eHb TPebOBATENBHON U MPEPHIBAET TPOTPAMMY € TTOMOIIBIO UC-
KJIOUEHUST, €CJIU BBl XOTHTE CUUTATDH OOJIBIIEE KOJIUIECTBO 3aMMUCEN KIIMEHTOB, YeM MX
BOOOIIE UMEETCS, TN €CJIU 3aIUCh B MACCUBE customers UMeeT 3HaYeHue null,
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Xot4 3anucbiBaTh UHBAPUAHTBI (DYHKIMN B KOMMEHTApUAX K KO/LY U M0JIe3HO, HO
KOMMEHTAPUK HE MOTYT GBITh aBTOMATHYECKH TTPOBEPEHBI BO BPEMsI BBITIOJIHEHHSI TIPO-
rpaMMbl 1 MOTYT ycTapeTb. Eciiu npeiBapuTesibHble yCI0BUA Baliel PyHKIIMN U3MEHU-
JINCD, & BB UCIIOJIb3YETe YTBEPIKACHN, TO HapylIeHUe YTBEPKACHUS, KOTOPOEe IIPOU30Ii-
JIeT B pe3yJibTare, 3aCTaBUT Bac CHOBA lyMaTh O (DYHKIIMM U ee MHBapUaHTaX.

Bcerza ucnosnb3yiiTe yTBepiKIeHU:

O Korza BBl YBEpPEHbI, 4TO ONpeeTeHHbINA cydail HuKorja He nponsoiiger. Ecam on
BCe Ke TIPOM30IIET, TO BbI OyeTe ONepaTHBHO MPONH(GOPMUPOBAHBI O JIOTHYECKOI
ommnobKe;

O korja onbKa CTOJIb 3HAYUTEBHA, YTO TPOIOJIKEHNE PAOOTHI TIPOrPAMMBbI HE HMEET
CMBICTTa;

Q KOr/a BbI pa60TaeTe C TaHHBIMH, KOTOPbIE€ JOJIKHBI ITOAUYNHATHCA OHpeZ[e.HeHHOfI
cxeme. CTpPOTO TIPOBEPsIiiTe, COOTBETCTBYIOT JIN IAHHBIE TPABIIIAM, 9TO 3aIUTUT BAC
OT MCKaKeHust anHbiX. OcoOEHHO B TE€X CUTYAIHSIX, KOT/Ia BaM HY:KHO 00pabaTbi-
BaTh OOJIBIITNE MACCHBBI IAHHBIX, Y BAC €/Ba Ji Gy/IeT BEPOSITHOCTD BPYUHYIO HAUTH
B HUX OIIUOKY;

O kKorja Bbl YyBCTBYeTe HCKYIlIeHNE HAIlMCATh B KOMMEHTApUU: <...He JIOJIXKHO ITPOKC-
XOJIUTDH HUKOT/Ia». Korna-Hubyib 5T0 POU30i/IeT, KOMMEHTAPHUiT K KOy HE CMOKET
3TOMY IIOMeIIaTh;

O B Havase PYHKIUH, YTOOBI TPUHYIUTETBHO OTIPEAETUTE 00JIACTh 3HAYEHUT, KOTOPbIE
MOTYT IIPUHUMATD [TI€PEeMEHHBIE;

O BKOHIIE (I)YHKL[I/H/I, 4TOOBI IIPOBEPUTD, UTO PE3YJIbTAT UMEET CMbICJI, TO €CTb OTHOCHUT-
CAK OHpeHGHEHHOﬁ o0J1acTy 3HaYeHNI.

Crout 106aBUTH, YTO YTBEPKAECHUS — ITO MOIIHOE OpysKie. Eciu oHO GbeT MUMO
1IeJIH, TO TTPOTPaMMa 3aBEPINAETCs, a 3TO TOJIKHO MPONCXOIUTH, TOJIBKO KOT/Ia IeCTBU-
TeJIbHO HeoOxoauMo. Hampumep, eciii Ballia IIporpaMMa X04eT 3aIicaTh Pe3yJIbTaThl
BBIUMCJICHUS B (haiiji, HO 9TOT (haliJi 3alUIEH OT 3aITUCH U TI0ATOMY TIOMBITKA 3alTUCH
OKa3bIBAETCS HEYAAUHOM, TO IEMCTBUTETBHO MMEET CMBICJI 3aBEPINUTD ITporpaMmy. M Ha-
Ye JlaHHbIE He 3aIUIIYTCs, a MOJb30BaTeJ b HUUEro 00 3TOM He y3HaeT. B atoMm ciyuae
assert(file.canWrite()) — XopoIee penreHune.

Eco sxe yTBepKIeHNUS UCTIOIb3yeT Balll HHTepdeiic, 4ToObI IPEA0TBPATUTH BBOJ MTOJIb-
30BaTeJIeM HEKOPPEKTHBIX JIaHHBIX, 3TO MeHee Ieiecoobpasto. Ecii oH cieran omneyaTky
B (hopMe BBO/A JJAaHHBIX UJIK 3a0BLT YTO-TO YKa3aTh, TO TPOTPAMMa JI0JIKHA JTI0GE3HO 06-
PaTUTh Ha 9TO IO BHUMaHUE, a He BBIATh MEP3Koe cO00IIeHNE 00 OIUOKE 1 yMEPETh.

Y TBepKIeHUST He SBJSIOTCS HeOOXOAMMBIMU B TOM CJIy4ae, KOT/a BbI 3HAETE, U4TO
onOKa BCe PABHO BbI30BET UCKJIIOYEHIE WK TPEPhIBAHNE IIPOrPAMMBIL, HAIIPUMED, €CJIN
BBI XOTUTE OTKPHITH COeIMHEHNE ¢ 6a30ii TaHHbBIX, OIHAKO CAEJATh 3TO He yaaeTcst. XOTst
BBI M MOKETE ITPOBEPUTH COCTOSTHUY € TTOMOIIBIO assert (dbConnection.isValid()), o
€CJI COEIMHEHKE He CMOTJIO OTKPBITHCS, TO TO MPUBEAET K UCKIIOUEHUIO JTUOO0 IIPAMO
IIPY HOMBITKE OTKPBITH COeArHeHKe (TOra IIporpaMMa BooOIIIe He A0UIET 10 Balleii po-
BEPKHU C MTOMOIIBIO YTBEPIKIEHUS ), 00, caMoe Mo3/IHee, TPpU TIepBoii oneparuu ¢ B,
KOTOPYIO NTPOrpaMMa MOMBITACTCS OCYIIECCTBUTD 4epe3 OTCYTCTBYIOIIEE COCJUHEHUE.

Kpowme Toro, yTBep:KIeHUS UTPAlOT GOJIBIIYIO POJIb B ri1aBe 16: OT HUX 3aBUCUT
YCIENTHOCTh MOAYJIBLHOTO TECTUPOBAHUS.
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TpaH3aKL{uM U OTKaThbl

Tpansakimn 1 otkatsl (rollbacks) Mpu3BaHb! 3aMUTUTH OT UCKAYKEHVST TAHHBIX B CITyYae
M3MEHEeHUs HEeCKOJbKUX 3aIHCeH.

Ecom B kakoii-mu6o 3anmcu B 6ase TaHHBIX KIXEHTOB BbI XOTUTE M3MEHUTH KaK UM,
TaK M afIpec, TO JIETKO MOXKETe CIeaTh 3TO € MTOMOIIBIO eIMHCTBEHHOTO OTIepaTopa
UPDATE. Takast KOMaH/[a aTOMapHa, OHa JUO0 MEJTNKOM BBITIOTHSIETCS, TUO0 TETUKOM
He BLITTOJTHSETCS. BaM He HYKHO 6ECTIOKOUTHCS O TOM, UTO, BO3MOKHO, OBITIO N3MEHEHO
TOJIBKO UMSI.

Eciu sxe, HanpoTuB, 3a1eliCTBOBAHBI HECKOJIBKO KOMaH/I, KOTOPHIE JOJKHBI BBITION-
HATHCS OJTHA 32 JIPYTOH, HO CBSI3AHBI IO CMBICITY, TO 6€3 TPAH3aKIINH 9TO MOKET 3aKOH-
YUTHCS TEM, YTO OYIYT BHITIOJTHEHBI JIUIITb TIEPBBIE TMATH, a OCTATbHbIe — HeT. [Ipumep:
HY>KHO TTePEeBECTH JIeHbI'H €O cueTa A Ha cueT B. Ecain B TOT MOMeEHT, KOT/la IEHbI ! yiKe
CHSITBI €O cyeTa A, HO ellle He TIPUIILIN Ha cUeT B, cTaxkep CIIOTKHETCS O IPOBOJ U BBI-
PYOUT 2JIEKTPUYECTBO, TO IEHBTH MPOMAAyT. [[09TOMY Takie MHOTOCTYTIEHYATHIE TIPO-
I[ECCHI 3AIUIIAIOTCS C TOMOIIBIO TPAH3AKITUT.

Breriie TpaHsakius Befiet cebst aTOMapHO: JIMO0 OHA TTOJTHOCTBIO BBITIOMHSAETCS, THO0
IIPOMCXO/IUT OTKAT. DTO 3HAUUT, UTO BCE TIPOM3BEIEHHbIE U3MEHEHSI aHHYJIMPYIOTCSI U TIPO-
I[eCC TIOTHOCTBIO BO3BPAIIAETCsT K ICXOIHOH TouKe. Tak, B HaleM IpuMepe IeHbIH B CIydae
HeyIauyHOI TpaH3aKIMU BepHYyIUCh Obl Ha cueT A. B orsmune ot o6braHbIx SQL-KoMaH]
B TPAH3AKIMH JIOJLKHBI OBITH 0GBSIBIEHBI HAYAIO U KOHEIT, 9TOObI Y 6a3bl IAHHBIX GbLIa BO3-
MOKHOCTD PA30M OTKATUTD BCE CBS3AHHBIE MEXKTY COOOH KOMAHIIBI.

Bre 6a3 maHHBIX TPaH3aKI[MH MOKHO BCTPETUTDH CETOIHS B OCHOBHOM B (DallTIOBBIX
CUCTeMax: COBPeMeHHBIE (hailIoBBIe CHCTEMBI JOBOJIBHO XOPOIIIO 3aNUIIEHBI OT CUTYya-
NI, KOT/a, HAIIpPUMep, BHE3AITHO OTKJI0UaeTcs cBeT. /laxke ecu mporpaMma mpsmMo
B 9TOT MOMEHT TIPOU3BOJIUT 3aIiCh B (haiin, (haitmoBast cucreMa Bce paBHO He OyzaeT
MTOBPE’KIEHA, TIOTOMY UTO I[ETI0YKA «CO3/aTh, OTKPBITh, 3aIICATh, 3AKPHITH (haityy mpo-
TOKOJIPYETCST B TPAH3AKIIHH, B TaK HA3bIBAEMOM >KypHase. Ecm oTKITI0UrIocs arek-
TPUYECTBO, TO TIOTOM OTIEPAIIMOHHAST CHCTEMa BUIHT, YTO OTleparus ¢ haiiiom He Obiia
3aBepIleHa, U yaausteT dparMenT aiina us xarasora. KoHeuHo, 3amvcanHble JaHHbBIE
TEPSIOTCS, HO BaM Y:Ke He HY)KHO, KaK paHbIIle, UCTIPABJISATh COAEPKUMOe BUHUECTEPa
WJTM 9TO-TO YCTAHABJIMBATDH 3aHOBO.

W nest TpaH3aKinii, 3aKTI0YAIONIASICS B TOM, UTO HYKHO IMETb PEIlIeHNe, TO3BOJISTIONIee
MUHUMH3UPOBATD YIEepO OT HEMOMAIOK, MOKET OBITh TI0JIe3HA TaKsKe B JeNe Pa3paboTKI
ITO. Hampumep, eciu Ballia MporpaMMa CKaYuBaeT 1 3aTeM 00pabaThIBaeT JaHHbIE C Cep-
BEpa, TO MOXKET OBITH 1eJIecO0OPasHBIM CHAYAIIA TIOMHOCTBIO 3arpy3uTh (ailsibl, a TOTOM
HayrHaTh 06paboTKy. Eciu ckaunBaHme mpepBeTcs], TO BBl CMOJKETE YAAIUTD TaHHbIE,
YCTIEBIITHE 3arPY3UTHCS, ¥ HAYaTh BCe 3aHOBO. Ecii ke BHI yske yacTuaHO obpaboramm
JIAHHBIE, TO MOTYT BO3HUKHYTH TPYHOCTH C TEM, YTOOBI HECCITETHO YIAATUTD UX.

Xew-koabl, aanpxectbl, UMpPOoBbIe OTNEUYaTKN

Xerm-Kxo71pl, uiu u(poBbIe OTIIEYATKH, TIPEACTABIASIOT COO0# aITOPUTMBI, CIIOCOOHBIE
MEPETHATH MPAKTUYECKU CKOJIb YTOAHO GoibIive (hailjibl B MOYTH OJHO3HAYHO OIpe-
Jesigioniee UX Yucao GUKCUPOBAHHON AMHBI. KOHEeUHO, ¢ MaTeMaTHYeCKON TOUKH
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3pEHUsT HEBO3MOKHO MPUCBOUTH BCEMY — OT OJHON OYKBBI 10 Beell mHbopMauu
1[€JI0T0 IIPOLIECCUHTOBOTO IIeHTPa — HeIIOBTOPUMble 3HAaYeHUs, HO 3TO U He ABJISeTCs
3a7lavueil aJirTOpuTMOB XemupoBaHus. VIX 3ajjaua — JTUITh TeHEPUPOBATH MTU(POBBIE
OTTIEYATKH, KOTOPbIE MOTYT CUUTATHCS YHUKAIHHBIMHU JIJIS TIeJIeil TPAKTUIEeCKOTO HC-
MOJTb30BAHUA.

OpHolt u3 obacTell UX IPUMEHEHUS TTPOTPAMMUCTAMHY SABJISAIOTCS OBICTPBIE CPaB-
HEHUsT 04eHb 6ObIUX 1MUGPOBBIX (haitnos. Hanmpumep, y Bac yxe eCTh THICIIHM WITH
Jlaxke MUJIJIMOHBI KADTUHOK U BBI II0JIyYaeTe elle O/lHY ¥ XOTUTe 3HaTh, He HaXOJUTCs
JIX y3Ke 3Ta KapTUHKa B Ballleil KoJaeKuu. KoneaHo, BBl MOKeTe TTPOCTO CPABHUTD
HOBYIO KaPTUHKY CO BCEMU UMEIONUMUCS, HO CPaBHEHME cO BceMU (haiimamu 3aliMeT
JIOBOJIbHO MHOTO BpeMeHu. Eciii ske BbI BBIYUCIUTE /IJ1 KAPTUHKHU XeIl-CYMMY, TO BaM
HY’KHO OYJIeT JIUIITb BBIAEINTD U151 Hee Beero 20 6aiiT Ha Kakayto KapTUHKY, HATIPUMeED,
B 6a3ze maHHbIX. Eciv BaM MoCTymaer HOBasi KaPTUHKA, TO BBl BBIYKCIISAETE €€ Xelll-
CYMMY U CpaBHUBaeTe ¢ y’ke coxpaneHHbIMU. Eciii 1Ba Xeni-ko/a paBHBbL, TO C BEPOST-
HOCTBIO, TPAaHWYAIIIEH ¢ YBEPEHHOCTHIO, OIMHAKOBBI M KAPTUHKU. [[03TOMY X€NI-CyMMBI
HAa3bIBAIOT TaK)Ke MMU(PPOBBIMU OTIIEYATKAMMI AJBIIEB.

PacnipoctpaneHnHble aITOPUTMBI XEITUPOBAHUS TIOAYNHSAIOTCS TPOCTHIM ITPABUJIAM.

O OauHaKOBBIE BXO/HBIE (halliIbl, MPOMYyIICHHBIE YePe3 ONPEIe/IeHHBINA aJTOPUTM Xe-
MIMPOBAHUSA, ALY T OJMHAKOBBIE IIM(DPOBBIE OTIIEYATKH.

O Paznble BXxoHbIE (halIbl ¢ Ype3BBIYAITHO BBICOKON BEPOSITHOCTHIO JAIOT Pa3HbIe 1U-
(posbie oTrieuaTkr. MOTYT TPOMCXOIUTH TAK HA3bIBAEMBbIE XEI-KOJUIN3UN — CUTYya-
IIMH, KOT/IA /IBa Pa3HbIX BXOAHBIX (haiiyia faju B pe3yJibTaTe OJMHAKOBBIH Xell-Ko/,
HO JJTHA X€TIT-KOJIa U aJITOPUTMBI TOJ0OPAHBI TAK, YTO € YETTOBEYECCKOH TOUKY 3PEHMUST
9TO [IPAKTUYECKU HEBO3MOXKHO.

O [lnuHa 1udpoBOro oTneyaTka XoTs U Pa3AdaeTcs OT aJIlOPUTMa K aJTOPUTMY, HO
JUUIS OTIPE/IEJIEHHOT0 aJIFOPUTMA BCeT/a OMHAKOBA — HEBAYKHO, HACKOJIBKO OOJIBIINM
ObLI BXOAHOH (aii.

O ITO He WITOPUTMBI CKATHUS, II0ITOMY 110 IMGPOBOMY OTIIEYATKY HEJIb3s BOCCTAHO-
BUTD UCXOAHBIN (haita. MOXHO JIeTKO BBIYUCIUTD XeIl-CyMMY JIJISI OTIPe/ieIEeHHOTO
(baiiira, HO IPAKTUYECKU HEBO3MOKHO OTIPEIEIUTh HCXOIHBIN (halii /151 KaKoh-11u60
XeI-CyMMBI.

O Heb6oubioe u3MeHeHe BXOIHOTO (halijia IPUBEET K MOSBJICHUIO COBEPIIEHHO JIPY-
roro 1upoBOTro OTHEeYaTKa, 60JIbIIoe H3MeHeHne — Toxke. [[09TOMY HeJlb3sl CYMTATh
mozio61e Xenr-cyMM Mepoii TIo100ust BXOJHbBIX (haiiIioB.

B xpuntorpadun Xem-KoAbl CAYKAT 3JEKTPOHHBIM MMOJATBEPKIECHUEM TOTNH-
HOCTWU: [IJIg TEKCTA BBICUNTBIBAETCS XEI-KOJI, KOTOPBIH 3aTeM MuGpyeTcs U COXPaHs-
etcd. Ecii B OpUrnHajbHOM TEKCTE TPOU3OUIYT Kakre-TO U3MeHEeHUs, TO 3aiudpo-
BaHHBIN XeUI-KOJ y»Ke He [oJoiaeT Kk HeMy. biuiarogaps atoMmy noJiyyaTtesab MOXKeT
TIPOBEPUTH, HE TPOU3BOANINCH JTU MAHUITYJISIIUN C TEKCTOM, BBIYNCJINB €ro mudpo-
BOH OTIIEYaTOK M CPaBHUB C Xel-KogoM opurnuaua. [llndposanue xem-noanvucu
rapaHTHUPYET, 4TO OHA He OyeT u3aMeHeHa. [10100HbIe TEKCTHI ¢ TU(POBOI HOATHUCHIO
MOKHO TlepesiaBaTh uepe3 MIHTepHeT UM COXpaHUTh B apXUBe U IaKe 10 ITPOIIeCTBUN
MHOTHX JIET UMETh BO3MOKHOCTh OOHAPYKUTh UCKaxkeHre. KOHEUHO, MOKHO ObLIO
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6bI 3am@pPOBaTh ¥ BECh TEKCT, 3alIUTUB €I0 TeM CaMbIM OT HOAJE/IOK, HO B C/Iy4ae
¢ 6OJIBLUIMMU TEKCTAMU 9TO He CIMIIKOM MPAKTUYHO, TAK KAK B 9TOM CJIy4ae UX pasMmep
YABOWIICS OBI.

Bort eme mexoTopbie 061aCTH IIPUMEHEHNUS XENI-KOJIOB.

O B kauecTBe KOHTPOJBHON CYMMBI, 4TOOBI pAaCIO3HABATH ONTMOKY TIPH TIepeave
JTaHHBIX.

O B kauectBe yHuKanabHOTO 1D omnpeznesnennoit Bepcuu daitna. CucteMbl KOHTPOJIS
Bepcuit Mercurial u git ucrossaytor asropurm xeruposanust SHA-1 iyt pasnuye-
Hus Bepcuil daiina. B GuonHbopMaTiKe TeHeTUYEeCKe CEKBEHIIMU TAKkKe WHOT/A
UAeHTUDUIUPYIOTCS C TIOMOIIIBIO UX XEIl-CYMMBI.

O Tenepaitust ciaydaitHbIx yncest. [Ipy 95TOM HAYMHAIOT € JIOOOTO YUCJIA U BBICYUTHIBA-
10T JIJ1 HETO Xel-KO/l, TIOTOM — X€III-KO/[ 3TOTO XelI-KO/Ia U T. . Xell-(DYHKITNHT TIPU
HEeGOJIBIIIOM OTKJIOHEHUH JIAI0T COBEPHIEHHO MHBIE YHCJIA, TOITOMY PaCIpeieieHue
YHCes B TAKOU IEeMOYKe BBIYUCIEHUN CIydaitHO.

O Coxpanenue napoJieil. BMmecTo mapoJist coxpaHsieTcst TOJIbKO ero xXel-Koxa. Ecim
II0JIb30BATE/Ib XOUET BBITIOJTHUTD BXO/, TO BBICUUTBIBAETCSI XEII-CyMMa BBEJAEHHOTO
VM TTapOJIst M CPaBHUBAETCS C COXPaHEHHBIM X€II-KOI0M. ECJTI Xel-Ko/bl paBHBI, TO
apoJib ObLI BBEJeH paBuibHO. OZHAKO TYT BaM CTOUT YYUTHIBATH 3aMeUaHKsL, ClIe-
JIaHHBIE B IJIaBe 25.

O IIudposbie KPUTITOBATIOTHI, TaKKe KakK bitcoin, BO MHOTOM TIOJIATAOTCS HA TO, YTO
BbIUUCJIEHNE XEHI-KOJda IMTPOUCXOAUT OY€Hb 6bICTpO, OZHAKO MMPAKTUYE€CKN HEBO3-
MOKHO MOZ00PATh MOAXO/AIIEE BXOAHOE 3HAYCHNE K OTPEICTIEHHOMY Xell-KO/Y.
OHU UCTIOTB3YIOT XeNI-KO/IbI /IJIST 3aIIUTHI CYETOB U TPAH3AKITHI.

Kaxk paszpaboTumnKy, Xel-aJropuTMbl MOTYT TIPUTOAUTHCS BaM BO BCEX CIIyYasX,
KOT/a coiepskuMoe (hailiia miiu T0BOJTBHO 0ObEMHBIN OTPBIBOK TEKCTA SIBJSIOTCS KITIO-
4eBoil mHMpOpPMarue, — A TOTO YTOOBI pa3ianvaTh ux. B mporpaMmax, o6cyKuBa-
FOIUX OJIOTH, MJIN B CHCTEMaX yIPaBJICHUS U300PasKEHUSIMY BbI MOJKETE XEIIMPOBAThH
CONIEP>KIMOE U UCTIOTh30BATD MOTYIUBIITHECS IMGPOBBIE OTTIEUYATKY KaK YHUKAIbHBIE
ID — B kauecTBe nMeH (ailsios uiau B 6ase JaHHBIX, HEBXKHO. B oTiinune oT BpeMeH-
HBIX METOK XeI-KO/Ibl CTAOUJIbHBI B TEUEHHUE J0JTOTO BPEMEHU: €CJIH BBl YIIOPSIOUH-
Baere (hailyipl 10 aTe UX UBMEHEHUsI, TO BaM Hen3BecTHO Ha 100 %, uTo mpousoiizer
C 9TUMU JJaTaMM M3MEHEHUH, ecjiu BBl llepeejieTe Ha APYroil cepBep UM LIpUIeTCs
BEPHYTHCS K PE3EPBHON KOIMUU.

XeTr-Ko/Ibl TI0JIe3HBI TaKKe 7151 yHU(pUKAINY KyCKOB MH(pOpMaIny pasHOU [JIn-
Hbl. Eciin BB Kora-HuOyib 3aX0THTE HAUCATH TIOMCKOBYIO TIPOrpaMMy-poboT, Ko-
TOpas coxpaHsdeT cofiep:kuMoe cTpanuil 1 ncnosb3dyetr URL cTpanunisl B kauecTBe
yHuKajabHOTO 1D, TO GBIcTpO 3aMeTnTe, uTo URL MOTYT OKasaThcs HEymOOHO ANUH-
HBIMU — (paKTUYECKU UX MaKCUMaJbHas JJIMHA He 3ajlaHa HU OJIHUM CTaHJapTOM.
Ecuu ke Bor xemupyere URL ¢ momoripio SHA-1, To 6yeTe TOUHO 3HATD, UTO TIOCTIE
ATOTO B BallleM PACIOPSIKEHUH OKAKYTCSI YHUKAJIbHbIE TIOCJIEI0BATETbHOCTH JINTUHON
20 Gaiit. Bam Bce paBHO HYsKHO Oyzet rae-to xpanuth HexemmupoBauubie URL, oxna-
KO 4MCcI0 (HUKCUPOBAHHOM JJTMHBI MOKET OKa3aThCs IPUSATHEE B KAUeCTBE YHUKAIb-
Horo ID.
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CRUD u REST

HpOFpaMMI)I, KOTOPpbIE ITPOU3BOJAAT MaHUITYJIAIIUN C Gasamu JITaHHBIX, Ha3bIBAIOT TaKKe
CRU D-HpOI‘paMMaMI/I — IIO YETBIPEM OCHOBOIIOJIaraioluM onepalnuAam, KOTOpbI€ MOJK-
HO ITPpOM3BOJIUTH Ha/l COAEPIKUMbIM 6a3 JIaHHbIX:

O Create (co3nanue);

O Read (utenue);

O Update (o6HOBNEHUE);
O Delete (ynanenmue).

KoneuHo, co cCYNTaHHBIMY TAHHBIMI MOKHO JIEJIATh MHOTO JIPYTHX BEIIEel, HApuMep,
CPaBHUBATH WX C IPYTUMU JAHHBIMU U KyIa-HUOYIb 3arPyKaTh, HO BCE ATO TIPOUCXOIUT
y>ke BHe paMOK B/l. OTH 4eTbIpe OCHOBHBIE OIIEPAIINU He SIBJISTIOTCS] PE3YIbTaTOM IIPO-
U3BOJIBHOTO BBIOOPA — HTO MMEHHO TO, YTO MOYKHO JIEJIATh C TAHHBIML.

Tak kax peub uaeT 06 OCHOBOIOJIATAIONINX OTIEPAIUSX, TO BbI OOHAPYKUTE WX 1 BHE
6a3 MaHHbBIX, TOJBKO MO/ APYTUMU HazBaHUsMU. Bee (ailbl Ha BamieM KOMITbIOTEpe
MOAYMHSIOTCS TAKOMY K€ OCHOBHOMY ITPIHIIUILY: BbI MOKETE MX CO3/[aBATh M OTKPBIBATH,
CUMTBIBATH U3 HUX MH(OPMAIUIO, COXPAHATH MH(MOPMAIIUIO BHYTPU HUX M KOTIA-HUOY b
UX YIQJIUTb.

[IycTp BbIIETEHNE 9TUX ONEPAIUil IPU MEPBOM (14, TPU3HATHCS, U IIPH JECSITOM)
MPOYTEHUH He KAKETCS CHOTCITNOATEIbHBIM JOCTUKEHUEM MBICIIH, OJIHAKO WHOT/IA TIPH
paspabotke I1O okasbiBaeTCs TOJE3HO UMETh UX B BUAY. Eciii BBI B ¢BO€il iporpamMmme
nepeMeIaeTe Ty1a-ciojia BpeMeHHbIe (haliibl, TO 3TO He YTO MHOE, KaK OGHOBIEHUE Me-
tanHdOpMaINK, a UMEHHO ITyTU K ¢aitnam. Ecim Bbl OTKpbIBaeTe BpeMeHHbIN (haii,
CUUTBIBAETE COMEPKUMOE U 3AITUCHIBAETE €T0 B APYTOH (haiiy1, TO BBI COBEPIIIAETE OTIepa-
IIUIO <4TEeHHEe» C BpeMEHHBIM (hailioM, ONlepalnio «co3ianues — ¢ (paityioM Ha3HAYEHIST
U, HAKOHEII, OTIePaIiio «0GHOBIEHNEe> — TakkKe ¢ (DailyloM Ha3HAYEHWsS B TOT MOMEHT,
KOTJIa 3aIIVIChIBAETE B HETO COAEPIKUMOE.

ITOT MPUHIUT IEHCTBYET U B GOJIBIINX PACTIPENETEHHBIX CHCTEMAX, TAKUX KaK, Ha-
npumep, Web: B crcTeMax yrnpaBiieHust KOHTEHTOM BBl MOJKETE CO3/IaBaTh HOBBIE 3a-
VCH, PEIAaKTUPOBATH UX U ITPU HeobxoauMocTH yiassth. Hy u camo coboii pasymeercst,
yro 8 Web BbI Moskere untath HTML-cTpasuisL.

Paspaborunku mporokoJa nepegaun rureprekcra HTTP, examniero B ocHose Web,
Peas30BaIN 9TU YEThIPE OTIEPAIIH B JAHHOM ITPOTOKOJIE, TOTOMY YTO OHU CTOJIb (pyHIa-
MeHTasIbHbL I'py6o rosopss, HTTP paGoraer Tak: kiaueHT (HanpuMmep, Baii Beb-Gpaysep)
MOCBLTTAET CEPBEPY 3AMPOC, COCTOSINN 13 06beKTa HazHaueHus 1 Tiarosia. OObeKT Ha-
3Hauenus onpenensercss URL-anpecom, a rmarosn — ato oans us onpezesieHHbix B HTTP
[JIaroJioB: POST, PUT, PATCH, GET, DELETE.

Cxemy CRUD moxHO «cipoenupoBaTh» Ha HTTP-rjiarossl npuMepHo TakuM 006-
pasom:

O Create (co3manue) — POST;

O Read (urenue) — GET;

Q Update (o6uoBnenue) — PUT 1 PATCH;
O Delete (ynanenune) — DELETE.
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B 1990-¢e 1 2000-¢ rozp! Haz stumu HTTP-riarosamu uszesanuch kak Moriau. Pas-
sutre Web ycKopsamoch TaKUMHU TEMITAMH, YTO TOCPEACTBEHHBIE TOIEIKN CTAHOBUJIUCH
mupoko pacnpocrpaneHdbiM [1O. [Ipu atom pasuuity B 3Hauenusx HTTP-riaronos
9acTo OCTaBJIsLIN Ge3 BHUMaHUs: GoJibiive (hpeiiMBOPKH, TAKHE KaK CEPBJIETHI Java, uc-
MOJIb30BaJIM POST TaMm, Tiie MpaBuIbHee ObLIO ObI KCIOMB30BaTh GET.

B 2010-e roapl IIpoM30IILI0 YaCTUYHOE Bo3BpalleHue K uctokam Web. 1o 6b110
cssizano ¢ REST-gsuxennem (REST — Representational State Transfer, nepenaua co-
CTOSTHUST TIPE/ICTABJIEHN ), KOTOPOE CPEAN TIPOYETO TTOAYEPKUBATIO, UTO IS 3aIIpOoCca
JaHHBIX C BeO-CePBEPOB M MAHUITYJIALMI ¢ HUMU JOJKHBI IpuMeHsTbest HTTP-riaross,
a URL-azpecamut He ciieyet 3J0ynoTpebIsiTh, UCTIOMb3Ysl UX /ISt 0003HAUECHUST KaK
€aMoTo JIEHCTBYS, TaK U €r0 0OBEKTA.



Y10 panbwie?

Cyz[b6a IIporpaMMHMCTaA: K KOHILY AHA HE IPOABUHYTbCA HU Ha IIIar, 3aTO XOTs
6Dl yY3HaTb MHOT'O HOBOTO.

Anna Ilhocrep,/ @quarkkerokettchen, Twitter, 3 mas 2077 zo0a

BbI IpounTasu 9Ty KHATY YaCTUYHO WJIM JIaKe IIOJTHOCTBIO U BCE ellle YyBCTByeTe cebst
IJIOXUM IIPOTPAMMUCTOM. BO3MOKHO, BaM CTaJIO JlaXKe SICHee, YeM B HaUaJle YTEHUST, YTO
Ha caMOM JIeJIe BbI IIPOrpaMMUpYyeTe He 04eHb-T0 Xopolio. [TosoxkeHne KaskeTcst 6e3BbI-
XOIHBIM: mpoiiger eme 180 set, mpex/e 4eM Bbl JOCTUTHETE XOT ObI YPOBHS IOCPE-
CTBEHHOCTH, U BbI 3JIUTECH Ha ce0s CaMOro 1 Ha aBTOPOB. JTa 3JI0CTh — HEIIOXO 3HaK.
B «CucremanTuke» /[xona Lota ecTh Takoil pacckas 06 00yueHnn neabhuHoB.

Hesano:1ro 10 TOr0, Kax /ieJibhuH HAKOHEI[ TOHMMAET, B 4eM 3aK/TI0YaeTCs CyTh
HOBOTO TPIOKA, Y HETO TIOPTUTCSA HACTPOEHKE, OH HAYMHAET TIJIaBaTh KPYTaMH,
U B KaKOI-TO MOMEHT y HeTo JionaeTcst Teprerre. OH BLITPHITMBAET U3 BOJIBI
U TIeJIUKOM OOPBI3TUBAET IPECCUPOBIIUKA. Y TICUXOJIOTOB JJIsl OTIUCAHUSI 3TOTO
SIBJIEHUS CYIECTBYET TIOHATHE «KOTHUTUBHBINA JUCCOHAHC» — YYBCTBO pa3-
JIPasKeHNUsT, BO3HUKAIOII[ee M3-3a TOTO, 4TO uTO-TO He Tak. Kapen [Tpaiiop, apec-
CHPOBIIUIIA JIEJTH(OUHOB, YbM METO/IBI TPUMEHSIOTCS 110 BCEMY MUPY, Ha3bIBaeT
3Ty peakiuio learning tantrum — rHeB 00yueHws.

Y4uThCst HOBOMY — 9TO JIJIUTEIBHBIN MTPOIIECC, ¥ BIIOJIHE BO3MOXHO, YTO ¥ BaC BO3-
HUKAeT YyBCTBO, OY/ITO B BallleM CJIyYae OH JIJIUTCS EIIe J0JIblie, ueM o6brano. Ho mpo-
JBICKEHUE BIIEPE]] CO CKOPOCTBIO YIUTKY BCE JKE JIyUliie, 4eM BoOOIIe HUKAKOTO, a TII0-
XOil KOJI — 3TO 3aKOHOMEPHDII 1 3a0aBHBIN (MHOTHE TOBOPST: €JMHCTBEHHBI) TYTh
K xopoiremy Koxy. Kpome TOTo, Baiil HbIHENIHU [IJI0X0¥ KO/ TapaHTUPYET, 4TO Yepe3
20 JieT BbI CMOYKETE PA3BJIEKATD I€JIble BEUEPUHKI' 1 PACCKA3bIBATDH YUNTATEISIM TEX Cali-
TOB, KOTOPBIE K TOMY BpemeHU 3aiimyT Mecto HbrHemHnx Coding Horror und Reddit,
0 rpexax cBoel IOHOCTH.

BhITh MOKET, Bac yTeImuT TOT (akT, 4To, oueBuAHO, 0T 90 10 mourn 100 % mozeir,
[PeTEHIYIONNX HA JOJBKHOCTHU MITATHBIX IPOrPAMMECTOB, TOXKE He YMEIOT IPOrpam-
MUpPOBaTh. He IPOCTO HE CIAMIITKOM XOPOIIO IPOTPAMMUPYIOT, a BOOOIIE HE YMEIOT.

! Hy nazumo, 110 Kpaiineii Mepe, O4eHb YHbLIbIE BEUEPUHKH.
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ITo kpaiineii mepe, 06 aToM coobinaer Ixebd d1Byz, anmunucrparop Coding Horror,
BOT 3/1ech: www.codinghorror.com/blog/2007/02/why-cant-programmers-program.html u BoT
31ech: www.codinghorror.com/blog/2010/02/thenonprogramming- programmer.html. Eciin
BbI 3HaeTe, Kak Ha CaMOM JieJie 0OCTOIT JieJia ¢ BallKM IPOrPaMMUCTCKUM MaCTEPCTBOM,
TO y’Ke UMeeTe HEKOTOPOe TTPEMMYIIEeCTBO Tiepe]] ITUMU concKareasamu. U ecu BeI He
usberteTe MOJHOCTHIO KOTHUTUBHOIO AUCCOHAHCA U BPEMsI OT BpeMeHU OyeTe MCIIbl-
TBHIBATh THEB 00YYEHMsI, TO, BOSMOKHO, B OUH [IPEKPACHbIII IeHb 13 BaC 110 HeopasyMe-
HUIO BBIIIET Iy THBIH IPOTPAMMHUCT, & MOJKET OBITh, IaKe XOPOIIIHIL.

KTO TakOM XOpoLIMKA NporpamMmMmcCT

[TporpammucTa siesiaeT XOpPOITUM HE TO, YTO OH IIPOrPaMMUPYeET Ha (DYHKITMOHATBHBIX
SI3BIKAX WJIW BJIAJIEET BBIYYPHBIMU S3bIKAMU ITPOTPAMMUPOBAHNUS, U HE TO, YTO OH yMeCT
0COOGEHHO OCTPOYMHO YHUKATH HEOIIBITHBIX KOJLIET, 3a/[af0IIUX TJIyIIble BOMPOChL. Bee
3TO He SIBJISIeTCS] HU NPUYNHAMHU, HU CJIEICTBUSIMU KOMIIETEHTHOCTH — 3TO JIMIIb 110-
60unbIe 3 (hEKTHI, U TO, 00IANAET TPOTPAMMUCT ITUMU KAYECTBAMU UJIU HET, 3aBUCUT
OT ero JIMYHBIX IpeArouTeHnii. Mbl Besib He TOBOPUM, UTO XOPOUIUN BOJAUTENb — TOT,
KTO e3/[UT OBICTPEE BCEX UJIU MMEET MAIIMHY OPEIEIEHHON MapKH.

Xopouni mporpaMMHUCT B COCTOSTHUY TIOCTPOUTH MBICJIEHHYIO MO/JIEJIb CBOEH 11PO-
rpaMMbl. OH yMeeT YUTATh KO/ U MOKET TIPEACTABUTD, YTO TTPOU3OUIET, €CJIU €TO BbI-
moTHUTh. OH MOKET B yMe PAacKJIabIBATH CIOKHbIE 32/Ia41 HA JIOTUYECKUE eIMHUIDI,
KOTOpbIE 3aT€M MOKHO YCIIEIIIHO BOIIJIOTUTD B BUJIe IPOTPAMMHBIX MOyJel. Xopo-
Wil TIPOTPAMMUCT 3HAET OOIIKe MPUHITUIIBI TPOrPAMMUPOBAHUSI, KOTOPbIE MOKET
KCITOJTh30BATh M B HE3HAKOMBIX YCJIOBHSIX, O/IHAKO OH HE HACTOJIBKO PUKHUIIEJ Iy IIOi
K JTIOOMMOMY SI3bIKY, 4TOOBI TEPEHOCUTD U3 HETO YIauHbIE PEIIEHUST Ha BCE JAPYTHUE
poGJIEMBI.

Xopoliye MporpaMMHUCTbI 3HAIOT, YTO OHU MUIITYT KO/| B IIEPBYIO OYePE/b 1JIs APYTUX
IIPOrPAMMUCTOB U JIUIIb BO BTOPYIO — JIJist MAIuHbL. [109TOMY OHM B COCTOSHIMY TTHCATh
TYMaHHBIH KOJ[ — HOHSITHBIH, YMTaeMbIN, CHAOKEHHBI KOMMEHTAPUSIMU B HYKHBIX
U BJKHBIX MeCTax, 00JIaafouil HACTOJIBKO JIOTUYHON CTPYKTYPOHU, YTO OHA PACKPBI-
BaeTcs U Iepesl APYruMu. Xopoliue ITPorpaMMUCTBl — 3TO Te, KTO CMOT TakK XOPOIIIO
MOHSITH COOCTBEHHBII KO/, YTO TENEPh MOKET OODBSICHUTD €r0 KOJIJIETaM, JIaKe eCIIH
KOJUIETH [TPOTPAMMUPYIOT XysKe, TOT, KOMY HY;KHO OOBSICHUTD CBOI KOJI MEHEE OIIBIT-
HOMY [IPOTPAMMHUCTY, IOJUKEH MEPEIATh €My TaKKe MHOKECTBO (POHOBBIX 3HAHUT, 00D~
SICHUTD Pa3JINYHbBIE KOHIIEIIIIUHU ¥ 3AITOJHUTD TIPOGEITbI. [T 3TOTO HYKHO A€M CTBUTEb-
HO XOPOIIIO TIOHSITh 3TU KOHIEIIINN CAaMOMY.

Xopoliue TporpaMMHCTBI pabOTaIOT CKOpee 110 HUCXostIelt cxeme. OHU 3HAIOT,
KaKWe 33/[a41 JIOJKHA BBITIOJHSTH IIPOTPaMMa, U TIPOLyMBIBAOT HEOOXOIUMYO JIJIS 9TO-
IO apXUTEKTYPY. 3aTeM OHU PEaM3YIOT BEPXHIE YPOBHU IIPOrPaMMBI, a GoJiee TryboKme
CJIOM OCTABJISIFOT HEHATMCAHHBIMU, C TEM YTOOBI TI03a00TUTHCS O HUX MO3%Ke. XOPOoIe
MIPOrPaMMUCTBI CHAYAIA MUAIITYT MHOTO KO/Ia, HE TECTUPYS €T, IIOTOMY YTO y HUX €CTh
JIOTUYHBIH TIJ7TaH TTPOrpaMMBbI B rosioBe. TecTupoBaHue /st HUX 3aKJII0YaeTcs B TOM, YTO-
ObI HAXOIUTH PeasIbHbIe OMUOKH, B TO BPEMSI KaK IJIOXUM ITPOTPAMMHUCTAM OHO HYKHO
JIJISE TOTO, 4TOOBI TOCMOTPETH, PAGOTAIOT Jin X Heu. FIHbIe TPOrpaMMHUCTBI UMEIOT B IO-
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JIOBE HACTOJIBKO YETKNH IIJIaH, YTO CHAYAJIA 33/[yMBIBAIOT TECTBI ¥ TOJIBKO IOTOM ITHUIITYT
IIPOrpamMmy.

Xoporiue mporpaMMUCTBI TPATST TOBOJIBHO MHOTO BPEMEHU Ha TO, YTOGBI CITEIUTH
3a pasBUTHEM KOHIeNIuil pa3paboTku 1O U A3BIKOB MPOTPAMMUPOBAHUSA. ITO TI0-
3BOJISIET UM B JlaJibHEHIIeM aKTUBHO IPUMEHATD 9TU KOHIIETIIINU B CBOUX IIPOEKTAX.
[110X0if MPOrpaMMUCT Ha BOTMPOC, MOYEMY OH BBIOPAJ TO WU WHOE PEIIeHUE, Bbi-
HYJKJICH OTBeYaTh: <4 c/iesas Takum o6pasom, TOTOMY YTO 9TO MOKA3aJI0Ch MHE €INH-
CTBEHHBIM BBIXO/I0M». XOPOIIINii Ke TPOrPaMMHUCT MOXKET cKa3aTh: <51 ciiesan Takum
06pa3oM, MOTOMY UTO 3TO JA€T TAKUE-TO U TAKUE-TO IPEUMYIIECTBA U B JATIbHENTIIEM
IpuHeceT MHEe MEHbIlle HEIIPUATHOCTeH, 4yeM Apyrue BapuanTbol». (EcTb u TpeTuii,
BEPOSITHO, HanbGoJIee YaCThI BAPUAHT: TIIOXON TPOTPAMMIECT BBIGPAJ CBOE PelieHue
M0 OMMOOUHBIM TPUYUHAM, HO TOTOM 33JJHUM YHUCJIOM OTIPaB/BIBAET UX COBEPIIECHHO
NPYTUMHY, TPUTSHYTBIMU 32 VI apryMEHTaMu.) JTa crocoOHOCTh 060CHOBHIBATH
CBOH BBIOOP MMeEeT MHOTO OOIIET0 cO CTOCOOHOCTHIO Ha3bIBATh BEIIM CBOMMU NMEHA-
mu. Ecoin Bpay He 3HaeT Ha3BaHUsT OPraHOB U GOJIE3HEH, TO C HUM TPYAHO 0 4eM-T1H60
BECTH Pa3roBOP.

Xopolye IporpaMMHUCTBI 3HAIOT, YTO, HECMOTPS Ha CBOIO KBaJM(PUKAIIUIO, OHU He
Bcerzia mpasbl. OHU HE YUACTBYIOT B IPAKaxX 32 TEPPUTOPHIO U ITPU HEOOXOIUMOCTH CJIie-
NYIOT Y4y>KUM IPUHIIMIIAM TPOrPaMMUPOBAHUS, JJaKe eCJId Te He OTBEYalOT UX IPe/Iio-
yreHusAM. J[JIs1 HUX ICHO, 4TO B Jiesie pa3paborku 11O urpaioT posib He OfHU TOJBKO pa-
IIMOHAJIbHBIE APTYMEHTBI, HO M JINYHbIE CUMITATUH, aHTUIIATUH U MHOKECTBO CIIYyYaiHbIX
akTopos. XopoIiue mporpaMMUCTBI CYUTAIOTCS C ITOH JAHHOCTBIO U JICTMKATHO 00XO0-
JATCS € YyBCTBAMU JIPYTUX YYACTHUKOB IIPOEKTA.

Ecin BBI BCTpETHTE TaKOE MTPOCBETIEHHOE CYIIECTBO, OY/IbTE ¢ HUM JIIOOE3HBI, UIIH-
Te ero GJIM30CTH U BPEMsI OT BPEMEHH yromiaiiTe ero Hamutkamu. Tor/a mporecc Baie-
rO IpeBpalleHys B Xopoliero mporpammucta saiimet #e 180 jet, a, BO3MOXKHO, HEMHOTO
Menbiiie. Ho MbI, KOHEUHO 3Ke, HaJIeeMCsl, YTO aTa KHUTA TIOCTIOCOOCTBYET TOMY, UTO BbI
MPOOJIKUTE TIPOJBIKEHNE 10 KPUBOW 00YYEHUSI M HUUYTO HE CMOKET TIOMENIATh BaM
mucaTh KOJ Tak, Kak BbI MoxeTe. V1 pu aToM He 3a0biBaiiTe, 4To 32 HosIee Uin MeHee
0603pUMBIl CPOK, B T€UEHHUE KOTOPOTO BbI Gy/IETE TIPUMEHSTh «JIyUIITie TPAKTHKU>,
MOJKHO CTaTh BITOJIHE CHOCHBIM Pa3paBOTUUKOM.
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bnarogapHocCTu

Pa6ota Haj 97O KHUTO# 3aTSHYIACh 6OJlee YeM Ha MSATh JIET, TIOITOMY MBI B TIEPBYIO
ouepezib OmarogapuM cotpyaHuKoB usaarenbersa O’Reilly 3a 6osbiioe Teprienue, oco-
6eHHO paboTaBInX ¢ Hamu pegakTopoB Kpucruuy Xaiite u Muken Kuyrmesns, a Takke
EBy Jlakac — 3a TepleInByo TOAAEPKKY. HEKOTOPBIMU CTpaHHUIIAMU TEKCTA, 8 TAKIKE
MHOTUMH HCTIPABJICHUSIMU MbI 06s13aHbl STHY BEsbiie, KOTOPBINA MO3BOIUI TPOYUTATH
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