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BBEAEHWUE

YTO Mbl 3HAEM Ob AJITOPUTMAX?

MHorue maymaior, 4YTO aJTOPUTMbI HYKHBI TOJBKO TTPOTPaM-
MHUCTaM U MareMaThukam. JTO He TaK. AJITOPUTMbI MOTYT IPHU-
TOUTHCS BCeM WU TIouTH BceM. Haumnast ot Bpaya n arpoHoMa
1 KOHYasI TOI-MEHE/IKEPOM.

[Touemy? IToTOMY 4TO MBI JKUBEM B MUPE aJITOPUTMOB, XOTH 3a4aCTYIO He /10Ta-
nbiBaemcst 00 aroM. CoBpeMeHHasl IIMBUIN3AIIMS — 9TO I{UBUJIN3AIUS aJITOPUT-
MOB. OHHU OKPY’KAIOT HAC ITOBCIOY.

K coxkasenuio, 60JIbIIMHCTBO JIIOAEH He YMEIOT YATaTh, IUCATh ¥ MOHU-
MaTb aJrOpUTMBbL. Bipouem, 310 fes10 nomnpasumoe. IIpounrtaB KHUTY, Bbl ObIC-
TPO IOJIYyUUTE HYKHbIe 3HaHUA. Kak M3BECTHO, OJIMH PUCYHOK CTOUT THICAYU
cioB. K Bamum yciayram — yeTkue, KpUCTAJIbHO sICHbIE U 3a0aBHbIE PUCYHKHU.
Cuenannble Tak, 4TOObI YMTATENb <[TOCMOTPE — U cpaldy moHs!y». OHu nmomo-
I'YT JIETKO OTKPBITh 3aBETHYIO JIBEPb B YBJIEKaTeJIbHOE 11aPCTBO aJITOPUTMOB.

B YEM MPOBJIEMA?

TpyaHOCTH B TOM, UTO aJITOPUTMBI, KaK IIPaBUJIO, OYeHb CJIOKHBL. IIOHSATH UX He-
mpocto. HysKHO M3PS/ITHO TTOTIOTETD, 3aTPAaTUTh MHOTO TPY/la U BpEMEHMU.

A Henb3s 1M HaliTH 0OXO/HYIO JIOPOTY U COKOHOMUTH BpeMs ?

Koneuno, moxuo! Cekper B TOM, 4TO aJTOPUTMbI HA/IO C/EIATh Opyaice-
JIOOHBIMU. ITO TIO3BOJIMT IIPEBPATUTH TOJOBOJOMKK B HaIJIsI/[HbIE aJITOPUT-
MbI-KapTUHKHM, obecriednBaoime ObicTpoe u riybokoe monuManue. [yOnHa
IIOHUMaHMS CJIOKHBIX IIPOOJIEM — KaK pa3 To, yero BceM HaM (OT CTy/eHTa JI0
MHUHMCTPa) OM KakK He XBaTaeT!

[ToueMy a/rOpUTMBI TPY/IHBI A MoHuMaHus? IlotoMy, 4To cyiiecTByio-
Ui crrocod 3anucu aJropuTMoB (IIPUHSTHIA BO BCeM MUpPe) BbIOpaH Heypau-
Ho. OH ycTapes U mpeBpaTtu/ics B gocajgHoe mnpensarcteue. OH yI0BIETBOPSI-
eT TpeOOBaHMUSIM MaTeMaTHYECKON CTPOrOCTH, HO HE YUYMTBhIBAeT TPeOOBaHMS
HayKH O YesIoBedyeCcKUX (hakTopax — IProHOMHUKHU. DTOT yCTapeBIIUH CII0CO0
YIIyCKaeT M3 BU/Y MCUXO(PU3HOJIOTHIECKHE XapPaKTEePUCTUKH YeT0BeKa-aJiro-
puTMucTa. M TeM caMbIM 3aTPY/IHIET U 3aMeisieT padoTy ¢ aJrOpUTMaMH.



BBEJJEHWVE /

JNEFKUE AnA NOHUMAHUA U YAOBHBLIE 1A PABOThI

B kHure usnaraercss HOBbIM B3TJIS/] HA aJArOPpUTMbL. Mbl 1TOKa-
JKeM, YTO aJITOPUTMBI JIOJKHBI OBITh HE TOJIBKO IIPaBUJIbHbI-
MU, HO U Opyarcentobnvimu. To ecTb JTerkuMu Jiist IOHUMaHUs |
y1I00HBIMU J17151 PaOOTHI.

ITOi OJIATOPOMHOM IIeJIN CIIYKAT IPZOHOMUUNHDBLE ATOPUTMUYECKUE SI3bIKH.
Onu co3/a10T MOBBITIIEHHBIN MHTEJIIEKTYaJIbHBbII KOM(OPT, YBEJTUIUBAIOT ITPO-
NYKTUBHOCTD TPy/a. C MX MOMOIIbIO Bbl HAYYUTECH JIETKO ¥ OBICTPO, 3aTPATUB
MUHUMYM VCHUJIMI, peliaTh CJAoKHelInue npodjembl. Bbl cMokeTe MpoeKTH-
pPOBaTh CJIOKHYIO JEeATEJbHOCTh U OusHec-mpoieccol. MopmannsoBath CBOU
impodeccuonanbibie 3Hanus. M cocTaBisgTh arOpUTMbI CAMOCTOSITEILHO, €3
ITOMOIIIY ITPOTrPAMMHUCTOB.

AJTOPUTMBI — Ba’KHAsl YaCTh YeJI0BEYECKON KYJIbTYPbl. YMEHUE
COCTAaBJISITh AJITOPUTMbI ITO3BOJISIET YJYYIIUTH PabOTy yMa.
Heckosibko mpeyBesiMurBasi, MOKHO CKa3aThb: «AJITOPUTMBI —
BTOPasi TPaMOTHOCTb!».

BJIOK-CXEMbI AJITOPUTMOB

CylecTByeT HeCKOJIbKO CII0COO0B JIIst 3anucu aaroputmMos. IIIupokyio ussec-
THOCTb HOJIYIHJIU OJIOK-CXeMbI aATOPUTMOB. OHM UCITOJIB3YIOTCS B CHCTEME 00-
pa3oBaHu /IS TePBOHAYAJIbHOTO O3HAKOMJIEHUS € aJirOpuTMamMu (CM. Hallpu-
mep, [1-3]). Mexaynapoanas opranusaius crangaaprusanuu 150 BoimycTuia
cranzapT Ha O0sok-cxembl 15O 5807—85 [4]. EMy cooTBeTcTBYeT OTeuecTBeH-
aprit ctaggapt FOCT 19.701-90 [5].

Tem He MeHee, MHOTHE CIIEIIMATUCTBI YOEXKIEHbI, YTO OJIOK-CXEMbI — 9TO
BUepallHuii JileHb. MOKHO cKa3aTh, 4TO OJIOK-CXEMBbI TIOCTUTJIA IedasbHast
yuacTb. McTtuHa B TOM, 4TO OHM 00J1a/1al0T MOUCTUHE YIAUBUTEJIbHBIMH J0CTO-
MHCTBAMHU, KOTOPbIE OCTAIOTCA HEPACKPBLITBIMU. De3 rpeyBesinueHust MOKHO
CKa3aTb, YTO OJIOK-CXEMbI AJITOPUTMOB — 9TO OECIIEHHbIN OPUJLIMAHT, KOTOPBIi
10 BOJIE Madyexu-cy/ibObl JI0 CHX TI0pP He OrpaHeH W He BCTaBJIEH B 30JI0TYIO
oIIpaBy.

XOTs UMEIOTCS OT/IeJIbHBIE TIOIBITKHA ITPUCIOCOOUTH OJIOK-CXEMbI K COB-
peMeHHBbIM HYXgaM (s3bik UML u ap.), 0iHAKO B 11eJI0OM OJIOK-CXEMbI SIBHO
OKa3aJuch Ha 000YnHe OYPHO Pa3BUBAIOINIETOCS IPOIECCA BU3YaJIU3AlMU aJl-
ropuTMOB. A UX rpoMajiHbie TTOTEHI[Ma/bHble BO3MOKHOCTH (PaKTUUECKU He
MCITOJIb3YIOTCA.

Jlannas kaura rocssiieHa 6J0K-cxeMaM. B Hell u3/105KeH Ho8bLid n00x00 K
petienuio mpobdeMbl O10K-cxeM. Harir Tpyi MOKHO paccMaTpuBaTh Kak JAajib-
Helillee pasBUTHE ILJIOAOTBOPHOU uzien usobperaresist 610k-cxem /I:kona on
Hevivana.



MbI 1TOKa)KeM, 4TO UMEHHO OJIOK-CXeMbI MOTYT IIPHU/IATh aJITOPUTMaM HO-
BYIO 4apYIOILIYI0 CU/IY, HeObIBAIYIO HATJISIAHOCTD U JIPYTUe MOJIE3HbIEe CBOUCT-
Ba.

NAPAKOH-CXEMbI U A3bIK «APAKOH»

briok-cxembl Hy;)KHO 3HAaUUTEJIBHO YJIYUYIIATD, C/leJlaTh MaTeMa-
TUYECKU CTPOTUMM M 3PrOHOMMYECKM IIpUBJeKaTebHbIMU. Bo
n30eKaHue Iy TaHUIIhl Mbl ITPUCBOMJIN HOBBIM OJIOK-CXeMaM Ha-
3BaHME <«/[PAKOH-CXEMBbI».

JIpakoH-CXeMbl OTJIMYAIOTCS OT TPAJUIMOHHBIX OJIOK-CXeM, Kak HebO OT 3eM-
au. OHM TO3BOJISIIOT TOCTPOUTH CEMEHCTBO JPYIKENOOHBIX aJrOPUTMHUYEC-
KUX s3bIKOB 1101 06mmM nHasBanuem [IPAKOH ([IpyxemoOnbiii Pycckuii
Anropurmuueckuii s13b1k, Koropeiit ObecnieunBaer Harsnsignocts) [6, 7].

Busyasnbnbiii s13bik JI[PAKOH o6na1aet yHMKa/IbHBIMU 9PTOHOMUYECKUMU
xapaktepucTiukamu. OH MO3BOJISIET JIETKO U OBICTPO CO3/aBaTh APYKETIOOHbIE
U HarJIS/HbIe aJITOPUTMBbI.

APAKOH — opyxue unTtessiekta. OH moMoraeT SICHO M YeTKO MBICTUT.
U 3HaunTeIbHO 00JIerdaeT TBOPYECKU I IIPOIIECC CO3/IaHUs AJITOPUTMOB, JIeJIast
ero JIOCTYITHBIM JIJIsI IIUPOKOTO Kpyra pabOTHUKOB.

KTO PASPABOTAJ A3bIK APAKOH?

dspik JIPAKOH paspaboran coBmectabiMu yeuausasmu DeepaibHOro Koc-
muyeckoro areHTctBa Poccun (HayuHo-Tipou3BO/ICTBEHHbBIN I[EHTP aBTOMa-
TUKU U npubopocTpoennst um. akajgemuka H. A. [Tumoruna, r. Mocksa) u
Poccuiickoit akagemun HaykK (MHCTUTYT NpUKIaHON MaTeMaTUKU UM. aKajle-
muka M. B. Kenzpima, r. MockBa).

APAKOH POAUNCA B KOCMUYECKOW KONbIBENU

JIPAKOH Bo3nuk kak o60011eHe omnpiTa paboT 10 CO3/aHuI0 KOCMUYECKO-
ro kopabsst «bypan». Ha 6aze [IPAKOHa noctpoena aBroMaTu3upoBaHHasi
TexHosoruss MPOEKTUPOBAHMS AJTOPUTMOB W IIPOTpaMM  I10J] Ha3BaHUEM
«TPADOUT-DJIIOKC». Ona ycrenHo ucrojib3yeTcss BO MHOTMX KPYITHBIX pa-
KeTHO-KOCMHWYeCKuX rnpoekrax: «Mopckoit crapty», «Dperaty», «IIporon-M»

u JIp.

NPAKOH B CUCTEME ObPA30BAHMUA

B 1996 roxy T'ocyapcTBeHHBIM KOMUTET 110 BhiciieMy oOpasoBanuio Poccuiic-
koit Menepanuu BrIOYNI udydenue s3pika [[PAKOH B mporpammy Kypca nH-
(popMaTuKM BbICHIEH HMIKOJBL. JTOT (haKT HalleJ oTpakeHue B o(UIMaIbHOM
nokyMenTe ['ockoMBYy3a 1101 Ha3BaHUEM:



BBEAEHWNE 0

«IIpumepnas mporpamma AucMIINHbL « ITH(pOpMaTHKa» /U151 HAIIpaBJie-
HUI:

510000 — EcTecTBeHHbBIE HAYKU U MaTeMaTHKa

540000 — O6pasoBanue

550000 — Texnuueckue HAYKN

560000 — CenbCKOXO03sIMCTBEHHbIE HAYKH

N3panue opuimaibHoe.
M.: T'ockomBy3, 1996. — 21 c.

Astopsinporpammbl: Kysuetios B. C., [Taganko C. H., [Taponmxanos B. /1.,
Yapanos C. A.

Hayunblie pegakropsr: [Taganko C. H., [Taponmxkanos B. [I.» [8].

IIpumeuanue. ITOT JTOKYMEHT OPUIMATBHO Y3aKOHUJ U3yUyeHUE S3bIKa
JIPAKOH B cucreme o6pasoBanusi.

YTO TAKOE 3PTOHOMUYHbBIN?

B 2T0i1 KHMTE Ba)KHYIO POJIb UTPAeT CJOBO «IPrOHOMUYHbBIN». UTO OHO 0O3Haua-
er? YtoObl HEe TPATUTD JIMIIHUX CJIOB, MbI COUMHUM KPATKHUI CJIOBapHK, KOTO-
PbIil, XOTS1 U HApyllaeT BCe KAaHOHBI HAYYHOU CTPOTOCTH, 3aTO BIIOJIHE TIOHH -
TeH HOBUYKaM.

CnoBapuk

Ip2oHoMuKa — HayKa O TOM, KaK IIPEBPATUTD CJIOKHYIO U TPYAHYIO pabo-
TY B IIPOCTYIO, JIETKYIO U IIPUSTHYIO.

Koznumuenas apzonomuxa — Hayka o TOM, Kak 00JIErYUTh ¥ YJIYUIIUTD
YMCTBEHHYIO paboTy.

IpeonomMuuHbIlL — JIPYKETOOHBIM, JErKUI [I/IsI [IOHUMaHUsI, YA0OHbBIN
JUIsT paboTHhI.

Ip2oHOMUUHBLU anzopumM — [IPYKETIOOHDIN, JIETKUI /IS TOHUMaHUSI
AJITOPUTM.

IP2OHOMUMHDBLU ANZOPUMMUMECKUN A3bIK — JIPYKEJTOOHBIN, JIeTKuil
JISI IOHUMAHKS ¥ YZA0OHBIH B paboTe aITOPUTMUUYECKUI S3BIK.

IpzoHomMuzauus arzopumma — npespaiieHre HeApyKeaT00HOTO aaro-
pUTMa B JIPYIKETOOHBII.

IP20HOMU3AUUS ATIZOPUMMULECK 020 A3bIKA — TIPEBPAIIIEHNE He/IpyKe-
JIIOOHOTO AJITOPUTMUYECKOTO SI3bIKA B JIPY KETIOOHBIN.




LEJNIb KHUTH

Hama 1esp — Hay4yuTh 4UTaTeIsl CaMOCTOSATENLHO CO3/aBaTh
JPYKeN00HbIe, TO €CTh JIETKHe JIJIsi MOHUMaHUs aJTOPUTMBI.
U nokasatb, 4TO 9TO IPOCTOE U JaKe MPUATHOE JIEJI0.

Ha MHOTOYMC/IEHHBIX TPUMepaxX uYnTaTesib yOeauTcs, 4To Apy-
KeJToOHbIe aJITOPUTMbI UMEIOT OIPOMHbBIE TTPEMMYIIECTBA.

Yem MOHATHEE aJTOPUTM, TEM Jierde YSCHUTH ero cMmbica. Uem mpospaunee
CMBICJI, TEM JIydllle B3aUMOIIOHUMaHKUE MeXK/Ay JI0JAbMH. YeM MeHbIle OIIu-
OOK, TeM BBIIIIE TPOU3BOAUTETLHOCTD TPY/Ia MPU pa3padoTKe aqroputMoB. Uem
MeHbIIle YCUJIUI 3aTPauynBaioT aJITOPUTMUCTBI, TeM OBICTPEe OHU BBITIOJIHSIOT
CBOIO paboTy.

ANTOPUTMU3ALUNA U MPOTPAMMUPOBAHME

B aT0i1 kHETe MbI He OyjieM KacaTbCsi BOIPOCOB ImporpammupoBanusi. U cocpe-
JIOTOYMM BHUMaHKE MCKIIOUMTEIbHO HA aJITOPUTMAaX.

AsropuT™Mu3anug M IIporpaMmMupoBanHue — pasHble Bewiu. Iloguepkuem
rJaBHoOe.

Yucso mozieir, KOTOPbIM HEOOXOJMMO 3HATh AJTOPUTMbI, BO
MHOTO Pa3 IPEBbIIAeT YUCJIO JIIO/Iei, KOTOPBIM HAJI0 3HATD ITPOT-
paMMUpOBaHUE,

Pasymeercsi, coBpeMeHHOe O0IIecTBO HY’K/AaeTcs B mporpammucrax. Ho
obOyudeHue MporpaMMICTOB J0JIKHO OBITH HE MACCOBBIM, a 9KOHOMUYECKH 000C-
HOBAHHBIM.

N naobopor, oOyueHne aJropuTMU3aIuu JOJKHO ObITh OUYEHb IUPOKUM
WJIH IaKe MacCOBBIM. [IoTOMY 4TO a/IrOPUTMBI HYKHBI HE TOJIBKO ITPOTPAMMHUC-
TaM, HO 1 MHOTHM /I[PYTUM JTIO/ISIM.

B o6miecTBe 3HaHuii BO MHOTHX CJIyYasiX BO3HUKAeT HEOOXOAMMOCTH (hop-
MaJIM30BaTh COOCTBEHHbIE TIPOIlE/yPHBIE IPodeccuoHabHble 3HAHUS Clielha-
smctoB. OTciofa mpoucTeKkaer

Bvi6od. Ymenue 4uTath, MucaTh U MOHUMATh aJITOPUTMbI — HaC-
TosITeJIbHAsE HEOOXOAMMOCTb. Takoe yMeHue J0JKHO CTaTh Yac-
ThIO TTPO(ECCUOHAIBHON KYJIBTYPbI CIIEIUAJUCTOB MTOYTU BCEX
CITeI[MAJIbHOCTEN. JTa MBICJb ITPOXOJAUT KPACHOW HUTBHIO Yyepes
BCIO KHUTY.

COAEPHAHUE KHUTHU

KHura cocTouTt u3 BOCbMU 4acTeu.
Yacts I (rnassi 1, 2) HocuT BBOAHBIN XapakTep. [IpuBoasgTcst 3abaBHBIE TIPH-
Mepbl aJITOPUTMOB, OITUCHIBAIOIIUX OBITOBYIO YEJIOBEUYECKYIO 1eATEIbHOCTb.



BBELEHWE

B wactu II (rsaBei 3—16) M3/10KeH SPrOHOMUYHBIN AJITOPUTMUYECKUM
a3bik [IPAKOH. Pacemorpenst rpaduueckuii  andaBuT s3biKa, aJrOPUTMU-
YeCKHe CTPYKTYPhI «CHJIYIT» U «IIPUMUTUB». [IpeicTaBienbl MaTeMaTHiecKe
METO/IbI, TTO3BOJISIONINE YJIYUYIIUTh MOHSITHOCTb aJiropuTMoB. Ilokasan Oora-
ThIi ACCOPTUMEHT BU3YaJbHbIX (TpahuyecKux) IUKJIUYHBIX aIrOPUTMOB, BU-
3yasbHasl JOTUKA, CUCTEMbI PEaJIbHOTO BPeMEHU U TlapaJijie/ibHble aJTOPUTMBL.
Jlnst ynobcTBa uMTaTe sl M3JI0KEHNEe OCHOBHBIX HJIEH daeTcsl Ha HarJsiiHbIX
IpuMepax.

Yacte 111 (rnaser 17—25) copep:kut O0JIbIIOE YUCIO ATOPUTMOB Ha SI3bI-
ke J/IPAKOH, B3saTbIX M3 npakTUyeckou KusHu. IIpuMepnl 1eMOHCTPUPYIOT
YHUBEPCATbHOCTD SI3bIKA, TMMOKA3bIBAIOT IMUPOKUI CIIEKTP €ro BO3MOKHOCTEH
JUISI Pa3JIMUHBIX OTpac/el u mpeMeTHbIX obsacteil. Cioza OTHOCSATCS MU -
HA, IIPOMBIIIIJIEHHOCTD, CEJIbCKOE X03511CTBO, TOProBJIsl 1 MHOTOE JIpyToe.

B vactu IV (rnaBbr 26—29) uuraresb BKpaTiie 3HAKOMUTCS ¢ MaTeMaTHu-
YeCKUMU airopuT™MaMu. IIpumMepsl 1eMOHCTPUPYIOT pabOTy ¢ MacCUBaMHU, 110-
WCK JIAaHHBIX U JIP.

B uactu V (rnaswr 30, 31) gaoTces 3akaiounTe/IbHble peKOMEHIAIuK 110 CO-
3/IaHUIO JIpaKOH-cXxeM. /lanbl peKoMeH/1aliuy 110 UCITOJIb30BAHUIO aJITOPUTMU -
YECKUX CTPYKTYP «CUJIYIT» U «IPUMUTHB». ONUCHIBAETCSI METO/ APOOJIeHNS
BETOK, TO3BOJIAIONIMN YAYYIIUTh TOHATHOCTD aJTOPUTMUYECKON CTPYKTYPHI
<«CHJIyIT>.

B wactu VI (rmaser 32, 33) omuceiBaeTcsd KOMITbIOTEpHAs IIporpamMma
«KOHCTPYKTOP aJropuTtMoB». OHa mpejcTaBisier coO0i paboumii MHCTPY-
MEHT, IIOMOTAIONINIT YeJOBEKY MPHUAYMbIBATh M KOHCTPYUPOBATH aJTOPUTMBL.
[TpuBoauTcs popmanbioe onucanue sg3bvika [JJPAKOH.

Yactp VII (rnaser 34—36) — naunboee c10xKHast 4aCTh KHUTH. 3/1€Ch JaHbl
TeopeTndeckue ocHOBHI s3bika JIPAKOH.

Yacte VIII (rnaBbl 37—41) nocssiieHa conpajibHbIM, TYMaHUTAPHBIM M
KyJIbTYPHBIM aciiektam ajaropurmusaiimu. O0cysKaaeTcst BOIPOC: KaK JMKBH-
JMPOBATh AATOPUTMUYECKYIO HETPAMOTHOCTD?

FAE CKAHATb KOHCTPYKTOP AJITOPUTMOB?

Orser pan Ha cTp. 414.

B JOGPbINA NVYTb!

[IpounTaB KHUTY, YUTATE/H CMOKET JIETKO OPUEHTUPOBATHCS B UMIIEPUM aJITO-
putMoB. 1 yoemaurbes, uro s3bik IPAKOH — yo6H0e cpecTBo, momMoraioiiee
cO3/1aBaTh HATJISI/IHbIE Y TIOHSITHbBIE aJITOPUTMBL.

KOHCTPYKTOP alrTOPUTMOB — HAEKHBIN TTOMOITHUK YeJoBeka. OH ymesno
MO/ICKa3bIBaeT, KaK HY>KHO COCTaBJISITh airopuT™Mbl. KpoMe Toro, oH ocyiect-
BisieT 100%-e aBTOMaTHYECKOE /J0KA3aTe/IbCTBO IIPABUIbHOCTU JIPAKOH-CXEM,
rapaHTUpysl MPUHIMITHAIBHYIO HEBO3MOKHOCTH OMIMOOK BU3YaJbHOTO CHH-
takcuca. IHbIMu cjioBaMu, KOHCTPYKTOP aJITOPUTMOB TIOJTHOCTBIO UCKJIIOYAET
omnbKu rpauyecKkoro CMHTaKcuca.
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Besomunbounoe mpoekTupoBanue rpauKy APaKOH-CXeM — BaKHBIH IHar
BIIEPE/, TTOBBIIIAIONINI TTPOU3BOAUTEILHOCTD TPYAA MIPU IPAKTUIECKOU pado-
T,

[To MuenunIo ciermanucToB, ynpasiagiomas rpagpuka JJPAKOHa
SBJISIETCS MOIITHBIM WHCTPYMEHTOM, IPUYEM ee MOIIlb JieTKa B
OCBOEHUHU U JIETKO ITPUMEHMMA Ha ITPaKTHKe.




YacTtb

AJITOPUTMbI

(OBNEFYEHHbIA MATEPUAN
ANA NEPBOI0 3HAKOMCTBA)







fnaBsa | 1

AJITOPUTMbI -
3TO OYEHb MPOCTO!

§1. MEPBOE 3HAKOMCTBO C AJITOPUTMOM

[Tpeamosoxum, MaTh TOBOPUT chiHy: «Cxo/u B Oysmounyio. Kymu 6aTon 6emoro
n G6aTon yeproro». CyioBa mare-
pPU — aJTOPUTM, ITOKa3aHHBII Ha

puc. 1. /lanHpll ajaroputMm He-
( Npoem 3a xnebom )

JIb3s1 IpU3HaTh yaaunbiM. OH He > XOpOWYI-BYNONHYIo
OTBeYaeT Ha BOIIPOC: UTO JIeJIaTh,
ecJIi B MarazuHe Het xJeda.

YtoOBI MCHPABUTH OILIOINI- .

HOCTb, HyXAHO HPUAYMATDL ADYy- ronm%:HTHol::t:on;?;H;:yqaﬂ,
ron ajJroput™, KOTOPbIH y4W- ecnu B Gyno4yHom ectb
THIBAET  pPeaJibHble  YCJIOBMSIL. M YepHbiii, u Genblit xne6
[Ipeamosoxkum, B OyJIOYHOM
yepHBIA XJ1e0 BOAUTCS BCET/Ia,
a ¢ OeJIpIM CcydaoTcs: nepebou. T —
B takowm ciydae Math Mor/ia Obl
ckasarb: «Kynu Garon 6esioro
n OGaton uepnoro. Eciu 6Gesoro Kynu 6aToH 6enoro
He Oy/ieT, BO3bMHU /[Ba YEPHOTO>.
CaoBecHast (popMyJIMPOBKaA 3TO-
O aJITOPUTMA ITOKa3aHa Ha pUC. 2, Kynu 6aToH YepHoro
a 6JI0K-cxemMa — Ha puc. 3.

K mnociennemy aiaropurmy
TOKe MOKHO mpuapatbes. Kak
ObITh, €CJIM B IIPOJaKe HET uep-
Horo xJsieba? YToObl yuecTh Bce ( Koweu )
BapUaHTbl, MaTb JOJIKHA aTh
CBIHY OoJiee CJIOKHYIO WHCTPYK-
uio; «Cxomm 3a xuebom. OnaunH
G6atoH 0esoro M OJUH YEPHOTO.

OTtHecu xneb gomMou

Puc. 1. Anroputm «Mgem 3a xnebom
B XOopolylo Oyno4yHywo»
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Benoro ne Oymer — kynu jaBa yepHoro. I Hao6opoT. A ec/ii HUKAKOTO HET,
00oitIeMcsi».

COOTBQTCTBYIOIII&H OJ10K-cXeMa TToKa3aHa Ha puc. 4,

HasBaHue
anropuT™a > Mnem 3a xnebom B 0ObIYHYIO DynoyHyo
[aHHbI anropuTM roguTCcAa ANA ABYX Cny4Yaes:
Kommeurapuo @ B npojaxe ecTb M YepHbii, u Genbii xneob;
@ B npoaaxe ecTb TONbKO YepHbI.

3aingu B 6ynoyHyio

Y3Haii, ecTb nu B npopaxe 6enviit xneb

Ecnu 6ensbiit ecTb, kynu 6atoH 6enoro u 6aToH YepHoro
Ecnu 6enoro Het, kynu asa 6aTtoHa YepHoro

OTtHecu xneb nomoii

KoHeu

KomaHabl >

Puc. 2. CnosecHoe onucaHue anropurma

Mpem 3a xnebom
B 00bIYHYI0 GyNnoYHyio

LdaHHbLIA anroputTm
roauTcsa ANA ABYX crny4vyaes:

@ B npojaxe ecTb U YepHbii u Genbii xneb,
@ B npoAaxe ecTb TONbKO YepHbINA.

l

3angu B GynoyHyio

l
< B npogaxe ectb \ HOT

6enbiin xneb? /
pa

Kynu 6aToH 6enoro Kynu nsa 6aTtoHa yepHoOro

l

Kynu 6aTtoH YepHoro

OTtHecu xneb gomoii

Puc. 3. Anroputm «Maem 3a xnebom B 0ObIYHYIO DYNoOYHYIO».
CnoBecHoe onucaHue 3TOro anropuTMa faHo Ha puc. 2
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Maem 3a xnebom
B nioByio GynoyHyio

OaHHbIA anropuTM roguTcs
ANsi BCeX BO3MOXHbIX Cly4yaes:

B npoAaxe ecTb U YepHbi, n 6enbin xneo;
B NpoAaxe eCTb TONbKO YepHbii xneo;

B NpoAaxe ecTb TONbko Genbi xneo;
HUKakoro xneba Her.

b v

3ainam B 6ynoyHyio

< B npopgaxe ecTb \ oL

oenbit xneb? /

na
B npopgaxe ecTb i B npopaxe ectb il
YepHbI xneb? YepHbIi xneb?
Aa na
Kynu 6atoH 6enoro Kynu asa Kynu psa
6aTtoHa Genoro 6aToHa yepHoOro

Kynu 6atoH yepHoro

Xneba Her.
Mpuperca uaTu
[AOMOW C NyCTbIMKU
pykamm

OTHecu xneb gomMmoii

(  Kowxey )

Puc. 4. Anroputm «Mpem 3a xne6om B niobyio GynoyHyo»

§2. CPABHEHUE AJITOPUTMOB

Barasguem Ha Tpu asiroputMa Ha puc. 1, 3, 4. Kakoii U3 HUX cIeyeT CUMTaTh XO-
POIINM, & KAKOW — MJIOXUM? AJITOPUTM CUMTAETCS XOPOIIMM, €CJIU OH TTPaBUJIb-
HO paboTaeT MPHU BCeX peajbHbIX YCJIOBHSIX. B MPOTUBHOM ciyuae aJrOpuTm
CUNTACTCS TITTOXUM .
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[IpuMeHUM TO IIPAaBUJIO K HAIIIMM aJaropruT™Mam. JIerko BU/1eTh, 4YTO TOJIBKO
ojiuH anroput™m (puc. 4) 6yaer paborath MpH JIOOBIX YCIOBUSIX.

B camowm jieqie, ecaim B 6y/104HOM ecTh ¥ OeJIblii, U YepHblid XJ1eb, BooOpa-
JKaeMbIil «0eryHOK» IMOOEKUT OT Hadajia K KOHILY aJirOpUTMa 110 JIEBOH BEpPTH-
KaJIbHOUW JINHUM.

Eciu 6esblii ecTh, a 4epHOTO HET, OEIyYHOK IIOMUYUTCS YYTh IIpaBee — 4yepes
nkony «Kymu gBa 6aTona 6e10ro».

Ecau 6esoro Her, a yepHbIil ecTh, 6EIYHOK IMOOEKUT ellle IpaBee — yepes
nkony «Kymu 1Ba 6aToHa 4epHOTO>.

Haxkownert, ecsin B 6yJ10uHoit Boob1ie Het xJyieba, 6eryHOK BbhiOepeT KpaitHui
IpaBblil IyTh — Yepe3 UKoHy «Xuieba Her. IIpujercs uatu J0MOM € MyCTHIMU
pyKaMu».

YT0 Ke Mbl y3Ha/IU? AJIropuT™M Ha puC. 4 — XOPOIIUN aJArOPUTM, TaK Kak
OH BBITIOJIHSIET CBOIO PabOTy npu 106wLx ycaosusx. I HaobopoT, aJirOpUTMbI Ha
puc. 1 u 3 — 3T0 1I0XKeE, «HEITOJHOIIEHHbIE> aJITOPUTMBL.

MO3KHO CcKa3aThb U 10-APYyroMy. AJITOPUTM Ha pUC. 4 — TIPaBUJIbHBIN, O€30-
HIMOOYHBIN, PaOOTOCIIOCOOHBIN anropuT™M. A cxembl Ha puc. 1 1 3 He oTBeYaIoT
Ha BOIIPOC: YTO JieJIaTh, €cJii B OyJIOUHON HeT Xjeba. 3HAuMT, 9TH aJIrOPUTMbI
HepaboTococoOHbl; oHM cojep:kaT omuOKy. Ha puc. 4 ommbka ucipasieHa.

§3. YTO TAKOE APAKOH-CXEMbI? 3AHYEM HYXHbl UKOHbI?

bnok-cxembl, HapucoBannbie 1Mo npasuiam g3bika JJPAKOH, nasbiBaiorcs
opaxon-cxemvl. OHU COCTOSAT U3 MPOCTBIX PAMOK — UKOH, COCIMHEHHBIX MEKLY
coboii. Ha puc. 1 Takux ukoH cemb. BepxHsas Ha3bIBaeTCs «3aroJI0BoK». Ta, 4To
MOHMIKE — «KOMMeHTapuii». Cleayloliue yeTbipe — «JeicTBre». A caMast HUXK-
HAA — <KOHEeI».

OBaJjibHas UKOHA, PACIIOJIOKEH-

Yro Takoe Hasl B CAMOM HayaJjie CXEMbl.
«3aroJioBOK» BHyTpu Hee nuinyT Ha3BaHUe
aJITOPUTMA
| [IpsimoyrosbHast NKOHA,
Yro Takoe >
5 BHYTPHU KOTOPOU MUY T
«/lerictBue»
| KOMaH/Ibl aJITOPUTMA

[IpsimoyrosibHas KOHA

YTo0 Takoe © C IBOMHOM PaMKO#, BHYTPHU
«KommenTapuii» KOTOPOU IMUIITYT He KOMaH/Ibl,
a TOSICHEHU 1
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Manenbkasg oBajibHasI UKOHA,
Yro Takoe | pacIioJoKeHHasi B CaMOM
«Komner» KOHIIe aJiropuT™Ma. BuyTtpu Hee
Uiy T coBo «Koneir»

84. AITOPUTM

Kaskpiii yesioBex, HaxoAsch Ha paboTe, Bejier cebs OTHIONb He caydaiino. OH
CTPEMUTCS K YeTKO OIIpe/ieJIeHHOM 11eJIM U BBIITOJIHIET HYKHbIe J1J15 9TOTO Jlelic-
TBUs1. Takum oOpas3oM, J1io0yio padoTy (3a MCKIIOYEHUEM CJI0KHBIX TBOPUYECKHUX
ornepalmii) MOKHO paccMaTpUBaTh KaK XOPOIIO OIpe/Ie/IeHHbIM KacKajl JIelc-
TBUH, TO eCTh anropuT™M. HeTpyaHo 3aMeTUTD, UTO aJITOPUTMbI OKPYKAIOT HAC
TOBCIOTY.

AJITOPUTM — TIOCJI€/IOBATEIbHOCTD IAroB, BelylnX K 1eau. MoKHO cKa-
3aTh M MO-JPYTOMY. AJITOPUTM — IIOCJIE€/I0BATEIbHOCTh KOMaH/I, TOMOTAIOIINX
pPelInTDb 3a/1a4y.

Yo Takoe ITO 1OCJIeI0BATEIbHOCTD JICMCTBUH,
QJITOPUTM Be/YyIIUX K ITIOCTaBJICHHOU 11eJIN

KomaHn/1bl alirTopuT™Ma MOKHO 3alicaTh MO-Pa3HOMY, HallpuMep:

® B BU/E APAKOH-CXEMBI,
@® B BUJIEe TEKCTAa.

Y1006b1 yOEAUTHCS B ATOM, B3TJITHUTE HA PUC. J.

C PeMoHT KONneca )
Anroputm

«PeMOHT KOneca» MogHNUMK MaWMHY AOMKPaTOM

1. MOAHUMM MaLLUHY JOMKPATOM CHMMM HeucnpaBHOe Koneco

2. CHMMMU HeucnpaBHOe Koneco

YcTaHOBM 3anacHoe Koneco
3. YcTtaHOBM 3anacHoe Koneco
4. MNMonoxwu ctapbe B 6araXxHuk

Monoxu ctapbe B GaraxHuk
5. CHUMM MalWKHY C gOMKpaTa
6. KoHey CHMMM MalLUMHY C AOMKpaTa

Puc. 5. NpespaTtu TEKCT anroputMa B ApakoH-CXeMy
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§5. KAXXAAA KOMAHJA AJITOPUTMA A0JIXKHA
BbIMOJIHATLCA TOYHO U OAHO3HAYHO

Pacemorpum anroputm Ha puc. 6. [Ipeanonoxxum, airopuTM BBIITOJTHSET PO-
6OT.

Po6ot — tunmunbiii OyksBoen. OObIYHO NeaHTOB U OYKBOEIOB HE JIIOOT.
Ho B Mupe aaropuTMoB CBOM 3aKOHBI. Tam OyKBOe€/bI B OOJIBIIOM ITOYETE.
Yr00bI POOOT TOHSLT AJITOPUTM, KasK/[asi KOMaH/[a 0J’KHaA ObITh HAallMCaHa <110~
OykBOe/CKI». TOUHO M OJHO3HAYHO.

Ha puc. 6 ajnroputm HammcaH UMEHHO TaK — TOYHO M OJHO3HauHO. Tam
SCHO CKa3aHO — HAJ/I0 KYNMUTh KUJOIPAMM KapTOIIKM U KOYaH KalyCThbl. ITO
3HAYUT, YTO JIIOOBIE IPyTHE TIOKYIIKH 3aIPeleHbl.

A uto MBI BUiuM Ha puc. 77 Tyt curyanusa nnag. Komanga «Kynu npoayxk-
ThI» — I1JI0Xasl, HeO/IHO3HAaYHasl KoMaH/1a. Ee HeBO3MOKHO ucnoHuTh. [ToTomy
4TO HUT/IE HE CKa3aHOo, KaK1ue UMEHHO ITPOYKThI HY’KHO KYIIUTb.

Takue ymosiuanusi B aJropurmax Hejonyctumbl. OHU paccMaTpuBaloTc,
KaK OIMUOKU.

BoinosinuTe yrpaknenue Ha puc. 8.

8§6. UKOHA «BOMPOC»

B Bepxneit uactu puc. 9 nzobpazxkena nKoHa «Borpoc». OHa Ha3bIBAETCS TaK I10-
TOMY, 4YTO BHYTPHU Hee IUIIYT «/a-HeTHBINA BOIPOC». TO eCTh BOIPOC, HA KOTOPBIH
MOZKHO OTBETHTb JINOO «/1a», MO0 «HeT»>. Bee ipyrue oTBeTh 3arpelieHsl.

MPABUIIbHO HEMPABWUIIBHO

( B marasuH 3a nokynkamu )

| ( B marasuH 3a nokynkamu )

BO3bMM A@HbIU |

| Bo3bMu aeHbru

3aiiaM B MarasuH |

| 3aiaun B MmarasuH

Kynu kunorpamm KapTOLLKK |

| Kynu npogykThi

Kynu koyaH kanycrbi |

| OTHecH UxX AOMOW

OTHecH NoKynku JOMOiA
Cem

Puc. 6. Xopowuii anroputm. Puc. 7. Nnoxoi anroputMm. Ero Henb3ss
34echk SICHO cKa3aHo: HYXHO KynuTh BbIMONHUTL, TAK K&K HEM3BECTHO, Kakue
KMNOrpaMm KapTOLUKK M KOYaH KanycTbl MMEHHO NMPOAYKTHI HY)XHO KYNUTb
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( 3aroToBka ApoB ) ( ) ( )

MpuBeaun 6GpesHa

Pacnunu GpeBHa

Hapybu apos

OTHecu gpoBa
B capa#

Cnoxwu gpoBa
B NONEHHUUY

Puc. 8. NMpuaymai gea anroputma no obpasuyy, nokasaHHOMy crnesa

Bot npumepsl Jla-HEeTHBIX BOIIPOCOB: YTIOT caoMasics? Bacst kymun xie6?
[Toean mpumen? [Ipectynmuuka apectoBanu? Ters npuexana? «CrapTaky Bbl-
urpas? dra jayxa 6osbiie, yem Ta? Ha yiuie remieparypa Bbiiie HYyJIs?

Nkona «Bompocs» uMeeT O/IMH BXO/I CBEPXY U /IBAa BbIXO/A: BHU3 U BIIPABO.
Bbixo1 BJIeBO 3ampeliieH M1 HUKOT/la He MCTIOJIb3YeTCsl.

BrIBaIOT cIy4yau, KOT/[a HyKHO BbIOpaTh O/THO JIeliCTBHE U3 BYX. B aTOM
caydae yg00HO MCIIOIb30BaTh HKOHY «BOMpoc». [Ipu oTBeTe «/1a» BBITOJ-
HSETCS OJIHO JleHCTBHE, IIPU «HeT» — Apyroe. FIkoHa «Bonpocs» HysKHa, 4YTO-
OBl cjieslaTh B aJITOPUTME Pa3BUJIKY. B aTOM Jierko yoeauThes, B3TJISIHYB Ha
puc. 9.

a
< lony6oe nnatbe \ &

Mcnavykanocb? /
HeT
HapeHb rony6oe nnarbe HapgeHb nnaTtbe B ropoLwek

Puc. 9. Uctopusa c ronyGbiM nnaTtbem
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WNuorpa B anropurme Ha0 c/iesiaTh He OJIHY, @ MHOTO pa3BuJIOK. [list 9TOro

HCIIOJIb3YIOT HECKOJbKO MKOH «Bompocy (puc. 4).

Yro Takoe
«Bompoc»

§6. BbIBOJbl

1. YmeHnue BbIpa3uTh CBOIO MBICJIb B BU/I€ aJITOPUTMA UMEET MHOTO IIpe-
UMYIIeCTB. Takoe ymeHue IIpUroUuTCs MouYTH KaK/0MY — Be/lb OHO Jie-

Pom6, y KOTOPOTO OTpe3aHsbI
BEPXHUUW U HUKHUU YIJIbIL.

BuyTpu ¢purypsl numyTt
Jla-HEeTHBIN BOTIPOC, TO €CTh
BOIIPOC, HA KOTOPBIN MOKHO
OTBETUTH JUO0 «1a», 1b0o
<HET».

JIaeT UHTeJIeKT Oosiee THOKUM U 3(HEKTUBHBIM.

2. AJITOPUTMBI UTPAIOT OTPOMHYIO POJIb B KM3HU 0011ecTBa. OHM OKa3biBa-
10T 3aMeTHOoe BusHue Ha 3 (HEeKTUBHOCTh IKOHOMUKH, YPOBEHD )KU3HHU,

d TaKKE€ Ha YMCTBEHHOC PDa3BUTHUE [ITUBUJIN3AllNH.




fnaBa|2

AJITOPUTMbI
U NPOLUEAYPHbLIE
3HAHUA

§1. MPOUEAYPHDBIE U AEKNIAPATUBHDIE TEKCThI

JlaBaiiTe coBepinM 3KCKypcuio B 6ubanoreky. Ha 1mojikax CTosIT ThICSYM KHUT.
ToscThix ¥ TOHKUX. XY/I03KEeCTBEHHBIX U HAYUYHBIX. BesAKux.
Bce tekcThl B KHUTAX MOKHO Pas3/ie/iIuTh Ha JIB€ YACTH:

® 1poreaypHbie,
® jexJlapaTUBHBIE.

Yr10o0bI YSICHUTH, YeM OHM Pa3jindalorcs, oopatumcs kK Tabsmie 1.

Tabnuuya 1

JTO npoueaypHbIA TEKCT JTO AeKnapaTUBHbIN TEKCT
CKMHb MAHTUJIBIO, AHTEJI MUJIbBIH, ITo cunuM BoJIHAM OKeaHa,
U saBuCh, KaK SPKUii JIeHb! Jluinb 3Be3/pl O1ecHyT B Hebecax,
CKBO3b YyryHHbIE TIEPUJIbI Kopabiib oiluHOKUI HeceTcs,
HoKKy TUBHYIO TTPO/IeHb! HeceTtcs Ha Bcex mapycax.

TekcT B JIeBOM CTOJOIE TIPU JKeJaHUM MOKHO IIPEBPaTUTh B HaOOP KO-
MaH/I;
1. CKUHb MaHTUJIBIO.
2. SIBuCH, KaK SICHBIN JIeHb.
3. IIpoaenp HOKKY CKBO3b IlepuJia.

TekcT B ipaBoM cT0J1011e TaKOMY ITpeobpa3oBaHuIo He moaaeTcs. Ero He-
BO3MOKHO TIPEBPATUTh B KOMAH/IbI.
PaccvoTpum erge oaun mnpumep (tadi. 2).

Tabnuuya 2
JTO npoueaypHbIN TEKCT JTO AeKnapaTUBHbIN TEKCT
Cxonu k 6a0yIIKe, BO3bMU Y Hee TesieBu30p ObLII CTAPBI, TOKPHITHIN
TeJIeBU30P M OTHECU B PEMOHT. TOJICTBIM CJIOEM TbLIU. Buaumo, um
yoKe JJaBHO He T0JIb30BAJIMCh.
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JleBblii TekcT 6€3 Tpy/la IpeBpallaeTcss B KOMaH/IbL:

1. Cxomu Kk 6aby1ike.
2. BosbMu y Hee TesieBU30D.
3. OTHecu ero B peMOHT.

[TpaBblii TEKCT UMeeT MPUHIMITHAIBHO UHYIO JJOTHYECKYI0 CTPYKTYPY. Kak
HU CTapaics, KaKk HU XUTPHU, & B KOMAH/Ibl €ro He TIpeBpaTUIlb!
Eciu TeKCT COAepKHUT JOCTOBEpHbIe M 00OCHOBAHHBIE CBEJEHUS, TaKUe

CBe/ICHHA HAa3bIBAIlOTCA 3HAHUEM.

ITO 3HAHUS O IEUCTBUSX, TIJIaHAX,
il TaKos poleccax U UHCTPYKIMAX, KOTOPbIE
IpolLe/lypHbIe P by ’ P
MOJKHO JIETKO [IPEBPATUTH
3HAHUA
B 110CJIe/IOBATEJIbHOCTh KOMaH/1
ITO ONMUCAHUS PA3JTUIHBIX (DAKTOB
Yro Takoe .
U dBJICHUU, KOTOPble HEBO3MOKHO
JleKJIapaTUBHbIE
IIPEBPATUTD B ITOCJIE/10BATEJIbHOCTD
3HAHUH
KOMaH/1

§2. KAK NPEBPATUTb NPOLEAYPHOE 3HAHWUE B AJITOPUTM?

B Bepxneii vactu puc. 10 HaXOAUTCS TEKCT, COAep KAl TTPOIeyPHOE 3HAHHE.
ITO 3HAaHWE MOKHO IIPEeBPATUTDH B JIPAKOH-cXeMY (aJrOpuTm).

IIpoGekuM B3TJISIOM 10 cXeMe CBepXy BHHU3. Mbl 00HAPYKUM, 4TO aIro-
PUTM HAPUCOBAH HE XaOTUYHO, a YIOPsAA0dYeHHO. TyT jeiicTByer

IIpasuno. Yem nHumke HapucoBaHa MKOHA, TeM II03Ke BBITIOJI-
HseTcs 3anucanHas B Hed komanzga. ([dng xpartkoctu: «Hem
HUKE — TEM T03Ke» ).

Jlannoe 1mpaBu/IO BBITIOJIHIETCS BO BCEX aJITOPUTMAaX.

371ech Hac TojpKuaaeT cioprnpus. [lepeBeseM B3I CO cXeMbl Ha MCXO/I-
bl Teker. Hanmuio pasuTesibHbI KOHTPACT — B TEKCTE JIaHHOE MPaBUJIO He
cobmozaercsa! Takum o6pa3oM, aJrOpUT™M CUILHO OTJIMYACTCS OT MCXOLHOTO

TekcTa. B ueMm otiimume?
A BOT B ueM — IOPSIJIOK 3alIMCU KOMaH]I KOPEHHBIM 00pa3oM M3MEHWJICS.

ITO XOPOIIIO BUAHO Ha puc. 11.

® Ilepsasg komana tekcrta (Cxodu k 6abywke) B aITOPUTME CTajia He TIep-
BOU, a BTOPOM.

® Bropas komanja Tekcra (803bMu Y Hee mesesusop) lepeexasia CoOBCeM B
JIpyroe MecTo.
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® Tperbst KoMaHa TeKcTa (U OMHeCU €20 8 peMonm) cTajia MPEeAnoCcae]-
HEM.

® Yersepras komanga rexkcra (Ha cayuail, eciu 6abywxu ne 6yoem doma)
COXPaHMJIa CBOE MECTO — OCTAIACh YETBEPTOIL.

® Ul nakomnerr, camoe yausuresbHoe! [Tocieansist komanga rekcra (603vmu
¢ coboil K1ou om ee Keapmupsl) epecKoYnia U3 KOHIla B Hauas10. B aj-
ropuTMe OHa CTajaa caMOU IepPBOM.

Kak M0KHO 0OBSICHUTBH 9TH 4dyjecHble npespaiieHus? OTBeT J0BOJILHO
ITPOCT.

Mcexoanblii TekeT, npeacTaBiaennbiii Ha puc. 10 u 11, nanucan Ha ecrecT-
BEHHOM sI3biKe. B aTOM s13biKe 3ak0H «UeM HMKe — TeM I1033Ke» He [IeHCTBYeT.
A B ajroput™Me cutyaist ooparHas. Tam 9TOT 3aKOH — CBSATast CBATBHIX U 00s-
3aTeJIbHO UCIIOJIHSIETCS.

Orcro/1a BeITEKAET

NMpaBuno
npeobpa3oBaHUs NpoLieAYPHOro TeKCTa B anroputm

YT00bI IPEBPATHTH MPOIIEyPHOE 3HAHNE, 3aITMCAHHOE HA €CTeCTBEHHOM
SI3BIKE, B [PAaKOH-CXeMY, He0OOXOIMMO:

® pacuJIeHUTb UCXO/HBIN TEKCT Ha (hparMeHThl, YTOOBI B KasK oM dpar-
MEHTE Co/leprKajiach O/lHa KOMaH/1a,

® 3anucaTthb KOMaH/Ibl B BHU/IE YIOPSJIOYEHHON I10CJe/10BaTEeJIbHOCTH
COIJIACHO MPUHIUIY «YeM HUKe — TeM I1035Ke»;

® 100aBUTb MKOHBI «3ar0JIOBOK» M «KOHEI[»;

® 1pu HEO0OXOIMMOCTHU BHECTH JIOTIOJHUTEIbHBIE KOMAH/IbI, YCTpPaHsIo-
e mpodesIbl KCXOAHOTO TEKCTa U IPeBpallaionue JPakoH-CXeMy B
JIOTUYECKU 3aKOHYEHHBIU aJITOPUTMUYECKUI PaccKas.

Ipumeuanue. Ha puc. 10 u 11 gonosHuTe IbHBIMI KOMaH/IaMU SBJISTIOTCS:

® Ilo3BoHM B /IBEPB.
® OTKpOii iBepb CBOMM KJIIOUOM.
® Boiijiu B kBapTHpY.

§3. MATEMATUYECKUE U «bbITOBbBIE» AJITOPUTMbI

Bo MHOTHX yuyeOHUKaX OIUCAHBI MATEMAaTUUECKHUE aJITOPUTMBL. ITO XOPOIIIO, HO
MaJjio. Pazymeercs, CTyZIEHTBI IOJKHBI Ha3yOOK 3HaTh MaTeMaTuKy. Ho B jKu3-
HU OBIBAIOT HEOKUJAAHHOCTU. HeKoTopbie CTY/IEeHTHI, OBJIa/IEB MaTEeMaTUKOII,
3aTPYAHSAIOTCS COCTaBJISITh AJITOPUTMbBI, B KOTOPBIX OTCYTCTBYIOT MaTeMaTH-
yeckue (pOpMYJIbL.

Yrobbl n3bexaTh MOAO0OHBIX HEIPUATHOCTEH, CTYAEHTbI JOJKHBI YMETh
pacrio3HaBaTh «HemMaTeMaTUdecKne» aJrOpuTMbl, KOTOPbIe IMTOCTOSIHHO BCTpe-
YaroTCd B "KU3IHN.
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/ UCXOOHbLIA TEKCT

Cxoam kK 6abylike, BO3bMM Yy HE@ HEUCTNpPaBHbIN
TeneBu3op U OTHECU ero B peMOHT.
Ha cnyvyan, ecnu 6abyuwikmn He 6yaet goma,

\ BO3bMU C COOON K04 OT €e KBapTUphbl.
UcTopus
¢ 6abyLWK1HbIM TeneBM3opom
BosbMu knioy ot McxonHbIA TEKCT,
6abywKuHOM KBapTUPDI npeobpasoBaHHbIi

B anroputm

Cxoau k 6abywike

lMosBoHM B ABEpb

HeT
< Bab6ywka goma? \
/

Aa OTKpoii aBEpb
CBOWM KITIO4OM

Boiau B kBapTUpy

Bo3sbMu HeucnpaBHbI#
Tenesusop

OTHecu
TeneBn3Op B PEMOHT

( KoHeuy )

Puc. 10. NpoueaypHoe 3HaHue, npeacTtaBneHHoe B ABYX (popMax:
® B Buae ob6bIYHOro TeKkcTa,
® B Buae anroputma
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UcTopusa
c 6a0yLWKUHBIM
Tenesu3opom

BoabMu Koy
oT 6abylkuHOM
KBapTupbl

Cxoau k 6abywke

Mo3BoHu B ABepb

HeT
< Babywka poma?

Aa

OTkpo# aBepb
CBOUM KI1I0YOM

Boiigu
B KBapTUpy

|

Bo3abMu
Tenesusop

OTHecH
Tenesusop
B PEMOHT

1 KoHel ]

MpouyeaypHoe
3HaHue

4

Cxoam k 6abywke,
BO3bMU Y HEe TeneBusop

MW OTHeCHU ero B peMoHT.

Ha cnyvaii, ecnu 6abywku
He GyaeT goma,

BO3bMM ¢ cCOBOM Kniou
OT ee KBapTuphbl.

3710 gedicTBue
6b1710 NocnegqHnMm,
a CTazno nepBbIM

Puc. 11. Yto6bl npeBpaTUTh NpoueaypHOe 3HaHUE B afirOpUTM,
MHOrga NpUXoauTCs UBMEHATL NOPAAOK AEUCTBUM (CM. CTpPernku)
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Taxkue aaropuT™Mbl MOKHO YCJIOBHO HasdBaTh <«ObITOBbIMU». IIpuBeem
npumep. Ilepen namu cruxorsopenue I'enpuxa I'eiine.

Bceragaii, cayral Kons cepaiil
Ypes poiiu u 1107141

Ckauu ckopee KO JIBOPY
JlyHkana-KopoJs.

3aii/ii B KOHIOMIHIO TaM U JK/I.
U, ecaim KTO BOM/IET,

Cnpocu: «Kotopyio lynkan
Jloub 3aMy’K BbIZIAET?»

Kouib uepHoOpOBYIO — JIeTH
Bo Bech omop Hasa.

KoJb Ty, 4TO ¢ pycoio KOCOH,
Cremutpb He Ha10, Gpar.

Torpaa crymait Ha pbIHOK Thl,
Kynu BepeBky Tam,
Bepnucs marom u MoOJI4u —
A norasaroch cam.

IDTO CTUXOTBOpPEHUeE JIETKO TpeBpaiiaercs: B anroput™m (puc. 12). Tam xe
BHU/IEH KyCOUYeK JIeKJIapaTUBHOIO 3HAHUS, KOTOPOE 3alliucaHO B MKOHE <«KOM-
MeHTapui» — («4 gorajaocs cam»).

84. YTO TAKOE NEPEKNIOYATENbB?

Cxema Ha puc. 13 mosBosisieT cesiath B aJITOPUTME Pa3BUJIKY Ha TPU HAITPaB-
Jienusd. [1Jis1 9TOT0 UCTIOJIB3YIOTCS /IBE HKOHBI «BOTTPOCy. OTHAKO 33/1a4y MOKHO
PeNiuTh U Mo-APYyroMy — € TOMOIIbIO TiepekouaTess (puc. 14).

llepexmouamenv — pa3BeTBJeHUE AJITOPUTMA HA HECKOJIBKO TPOITMHOK, KO-
TOpBIE TOTOM CJAMBAIOTCA B 0/iHY. [lepekmioyarenb — ciaoxuas cTtpykrypa. Ona
CTPOUTCS U3 MPOCTHIX KUPIMUYUKOB. TaKMMU KUPHUUYMKAMU CJIYKAT UKOHBI
«BBIOOP» M «BapUaHT». 3a4eM OHU HYKHbI?

Nxona <«BBIOOP» COAEPIKUT BOIPOC, MMEIONINN HECKOJbKO OTBETOB.
Kaxkipiit OTBET MUINYT B OTAEIbHOU PaMOYKe — UKOHE «BapUaHT».

Ipumep 1. Ha puc. 12 B uxone «BapuaHT» 3anucan Bonpoc: «Kakyio go4b
Jlynkan BbIaeT 3amysk?». Ha 9TOT Bompoc ecTh /iBa OTBeTa, 3allMCaHHble B
MKOHAX «BapuaHT»:

® uepHOOPOBYIO;
® C pycoIo KOCOM.
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( Jlo6oBHas uctopus )

BcTapa#
Ceanan KoHs Sr1a
aJiropyrMmu4yeckas
CTPYKTYypa
Ckauu ko aBopy Ha3blBaeTcs

koponsa [lyHkaHa

«llepeknioyarens»

Boiiau B KOHIOWHIO
u crnpocu

%

Kakyio aoyb [lyHkaH
BblAaeT 3aMyx?

|
JleTn BO Becb onop Hasapg Crtynai Ha pbIHOK

Kynu BepeBKy

BepHuch warom 1 Mmon4u

C A porapgalwck caMm )

| KoHey )

Puc. 12. CtuxotsopeHue NenHe, npeobpasoBaHHOEe B anropuTtm
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< CurHan ceetodopa \ 2Ot

3eneHbi ? /
na
CurHan ceetocgopa \ et
Xentuin ?
aa
3HauuT, ropur
KpacHbI
XXmu Ha ras Mputopmosu Croi

Puc. 13. PasBunka Ha Tpu HanpaeneHus, NnoCTpoeHHas ¢ NOMOLbIO MKOHbI «Bonpoc»

MEPEKNIOYATEIDb

UkoHa «Bbi6op»

I /

3eneHblit XenTtoll KpacHbi#
XXMu Ha ras Mputopmosu Crtoi

Puc. 14. Passunka Ha TPU HanpaeneHus, NOCTpOeHHaA C NOMOLLbIO NepeKnw4yarens
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Ipumep 2. Ha puc. 14 xapruna unas. Ha epBbIii B3TJI51/1 TaM HET BOIIpoca.
O/1HaKO Ha caMOM JieJie BOIIPOC €CTh, IpaB/ia HesiBHbIH. YTOObI yOe1UThCS, CJ10-
BO «cBeTo(hop» mpounTaeM Tak: «Kakoil curnas cserodopa ceifuac roput?».
Ha arot Bompoc ectb Tpu OTBeTA:

® 3eJIeHbIN,
@® KeJThIH,
® KpacHbIl.

[TonrpoOyem omucarhb, Kak paboTaeT nepek/iouyaresb. Onucanue Beerja Ha-
YUHAETCs CO CJIOBA «eC/In». BOT mpuMepsl.

® Eciu /[yHKaH BbIJIAeT 3aMysK 4epPHOOPOBYIO /[0Yb — JIETU BO BECh OIIOP
Ha3a/l.

Ecnu Jlynkan BbIaeT 3aMy:K /104b C PyCOI0 KOCOM — CTyIail Ha PbIHOK,
KYIIM BEPEBKY, BepHUCH 11arom u Moy (puc. 12).

Ecau cBeTodop 3eeHblil — KMH Ha Tas.

Ecnu cBeTodop KeaTbliil — MPUTOPMO3H.

Ecnu cBetodop kpacuslit — ctoit (puc. 14).

JlommoTHUTEIbHBIN TTPUMED TTOKa3aH Ha puc. 15.

® OTO YacThb aJITOPUTMA, UMEIOIIast OUH
BXOJI M O/IH BBIXO/l, BHYTPU KOTOPOM
Yo Takoe AJITOPUTM Pa3BETBJISETCSI HA HECKOJIBKO

I[IEPER/II0YATE/Ib AOPOIKEK

® Ilepeksoyareab CTPOUTCS C TOMOIIBIO
MKOH «BbIOOP» U «BapHaHT»

® likoHna, KOTOPYIO PUCYIOT
Yro Takoe B HayaJie IepexaogaTeis

<«BBIOOD> ® B Heil nuimyT Bonpoc, nmero-
Uit 1Ba U 00Jiee OTBETOB

Yro Takoe kona nepekJjoyareisi, B KOTOPOu
«BapuaHT» IIUIIYT OTBET HA BOIIPOC

§5. BJIOK-CXEMbI AJITOPUTMOB

bnox-cxema — yepTex aaropuTMa, OMUMCHIBAIONIUN TTOCIE/I0BATEIbHOCTD JIeHC-
TBUM € TOMOIIbIO TpahudecKux GUryp M COeIMHUTETbHBIX JIMHUNA. DTO TIOYYH-
TeJIbHAS 4aCTh UCTOPUU aJITOPUTMOB.
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Pa6ora yuutens
C YYeHUuKamm

| MeaHoB | | MeTpoB | Cunopos Kanyrux
Moxsanm OrTpyraii OtuuTaii BrizoBu poau-
3a 3a 3a rpsasHble Tenew 3a pas-
nATOpPKM ABOMKM HOITH 6uToe cTekno

( KoHeu '

Puc. 15. AnroputM, B KOTOPOM UCNONb3yeTCsl Nepeknio4varenb

Ha puc. 16 nokasanbl Hanbosiee yrnoTpeduTe/ibHbie (PUTYPBI, HCIIOJIb3Yye-
Mbl€ TIPU BbluepurBaHuu 0JI0K-cxeM. OHM COOTBETCTBYIOT MEK/YHAPOJIHOMY
cranaapty ISO 5807—85 u oreuectBennomy 'OCT 19.701-90.

XOT4 cTaHJAapThl Ha 0JIOK-CXeMbl CUYUTAIOTCH /e CTBYIOIIUMH,
(hakTYeCKU OHU JABHO yCTapeJi.

C mosiBieHueM JpakoH-cxeM OJIOK-CXeMbI MTOJTHOCTBIO MOTepsi-
JIM CBOE 3HaY€HNe, TaK KaK OHU BO BCEX OTHOMIEHUSIX YCTYIIAOT

napakon-cxemam. (ITogpoGuee cMm. riaBy 15).

§6. AHAJIOTU APAKOH-CXEM

AHajioraMu JIPaKOH-CXeM SIBJISIIOTCS OJIOK-CXeMbl aJITOPUTMOB, /[HATPAMMbI
Haccu-IlIneitnepmana, iceBaoKo/1 (13bIK ONMCAHUS aJITOPUTMOB) U Ap. I pyrum
aHAJIOTOM JIPAKOH-CXeM CJIysKaT auarpammbl nnoseaenus (behaviour diagrams)
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HasBsaHue
durypa MosicHeHue
yp hurypbl e
TepMmuHaTop Hayano unu koHey anropuTMma
HNisiiecs [enhcTBMe unu nocnegoBartesibHOCTbL AEACTBUN,
pou o6paboTka gaHHbIX nwboro Buaa
Bnok npoBepku ycrnoBusi, UMelOL Ui OQUH BXoA
- S M HECKONbKO anbTepHaTUBHbIX BbiIXO4OB, TOMNbKO
OOMH U3 KOTOPbIX MOXEeT ObiTb aKTUBMPOBaH
nocrne BbiNOMIHEHUS YCNOBUSA
MpegonpenesneH- Mpouecc, cOCTOALWMA U3 OQHOW UITU HECKONMbKUX

HbIA npouecc

onepauui, KOTopblie onpeaeneHbl B ApYyroM MecTte
(8 nognporpamme, B mogyrne)

Beog unu
BbiBOA AaHHbIX

Havano yukna

KoHey umkna

Ycnoeue ans nHMuuanusauumm, rnpupalieHus,
3aBeplUeHUs NnomMeLLalTca BHYTPU BepXxHen
UNU HUXHEeW pUuryp B 3aBUCUMOCTHU

OT pacnonoxeHus onepaLuuu,

npoBepsiloLlen ycrnosume

0(a|DQ 0o 0|0

MoparotoBka

Moagudukaumsa KoMaHabl UMK rpynnbl KOMaHg
C uenbio BO3AenNCTBUA HA HEKOTOPYIO
nocneaymwwyo yHKLUIO

O

CoeguHurtens

Moka3biBaeT BbIXO4 B APYrYK 4YacTb anro-
puTMa Unu BXo4 u3 Opyrov 4acTtu anroputma.
O6o03Ha4yaeT o6pbiB NUHUKN U NPOAOIXEHUe
ee B Apyrom mecTe

]

KommeHTapui

OnucaTtenbHble KOMMEHTapPUU UK NOSACHMU-
TenbHble 3anucu B Lensx o6bACHEeHUA unun
npuMeYaHus

Puc. 16. bnok-cxemMbl anroputMoB U NporpamMmm

(no TOCT 19.701—90)
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s3bika UML, B wacTHOCTH, uarpamma aesitesibHocTu (activity diagram), nuar-
pamma cocrostnuii (UML state machine diagram) n HeKOTOpPbBIE 1HarpaMMbl B3a-
umozeiictsus (interaction diagrams), nanipumep, JAuarpaMma CUHXPOHU3AIIMH
(timing diagram).

§7. BbiBOAbI

1.

3HaHK, BbIPAKEHHBIE ¢ IIOMOIILIO JII0OOT0 MUCbMEHHOTO A3bIKa, MOXK-
HO pa3OKTD Ha J[BE YaCTH:

® 1poieaypHble 3HAHU,

® jlekJlapaTuBHBIC 3HAHUA.

IIpaBubHO 3anMcaHHbIe TPOLEAYyPHbIE 3HAHUS BCET/la MOKHO IIpeBpa-
TUTDH B &JITOPUTM.

Yuyaruecs 0JKHbI YMETb:
® nucaTh, YUTATHh U TIOHUMATD AJITOPUTMBI;
@® pacro3HaBaTb AJITOPUTMbL, KOTOPbIE BCTPEYAIOTCS B OKPYIKAIO-
11ei JKM3HU, U 3alIUChIBATh UX.

Byiok-cxeMbl aliropuTMOB Oe3Ha/IeKHO ycTapesn. [1o/b30BaThest UMH
He0TyCcTUMO. BMecTo HUX cJie/lyeT UCIIOIb30BaTh APAKOH-CXEMBI.



HacTtb

11

AITOPUTMUYECKUI
A3bIK IPAKOH

M YOBHbIE YEPTEXMW
AJITOPUTMOB
(IPAKOH-CXEMbl)
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WKOHbI
U MAKPOUKOHbBI
A3bIKA 1PAKOH

§1. MPEMMYILECTBA APAKOH-CXEM

YeM ke OTINYAIOTCS JAPAKOH-CXeMBbI OT OJI0K-CXeM?

XoTs1 OJI0K-CXEMBbI TTOPOI0 JIEUCTBUTEIBHO YJYUIIAIOT MOHSATHOCTD ajro-
PUTMOB, OJIHAKO 3TO IPOUCXOJUT HEe BCEeT/a, IPUYEM CTeleHb YJIYUIleHUs
HeBeanKa. Kpome Toro, ectb HeMaJio cjaydaeB, KOT/la HeyJauHO BBIITOJTHEH-
Hble OJIOK-CXeMBbl 3aIlyThIBAIOT JIEJI0 U 3aTPYAHSIOT TIOHUMAaHHUE,

B otsimume oT HUX JPaKOH-CXEMbI OTJIMYAIOTCS Oe3YIPEeuyHOl SICHOCTBIO,
IIPO3PAYHOCTbIO, 4eTKOCThI0. OHM 0OecIeynBaoT OBICTPOTY M JIETKOCTD ITOHU-
MaHud 1o npuHnuny: «Ilocmorpen — u cpady nounsii!s.

barogapss mcnonb3oBaHuio (GOpMaIbHBIX M HeGOPMaJIbHBIX IPHUEMOB
JIPAKOH-CXeMBbI JIal0T BO3MOKHOCTb M300Pas3uTh Jil0OOH, CKOJIb YIOJHO CJIOXK-
HBII aJICOPUTM B HATJISI/IHOM M JI0XOA4YUBOI (hopme.

ITO TO3BOJISIET 3HAYMTEBHO COKPATUTh UHTEJIJIEKTYaIbHbIE YCUJIUS TIepP-
coHaJia, HeoOXoMMBbIE /ISt Pa3pabOTKU U ITPOBEPKH aJITOPUTMOB,

N nocnennee. Biok-cxembl He o0ecreuynBaiOT aBTOMATHYECKOE IMPeod-
pa3oBaHue aJropuTMa B MallMHHBIM KOJ. /IpakoH-cXeMbl, HAITPOTUB, OTJIM-
Yal0TCs MaTeMaTHYeCKON cTporocthbio. OHU NPUTO/HBI /IS aBTOMAaTUYECKOIO
MOJIYyUeHUS KOJa M MCIIOJTHEHUSI eTO Ha KOMITbIOTepe.

§2. UKOHbI

Yr00bI rpaduuecKuii I3bIK CTajl TMOKUM U BbIPA3UTEIbHBIM, HYKHO TIIATEIb-
HO CIIPOEKTUPOBATDH a(paBUT SA3bIKA, C/1e/1aTh €r0 CTaHAaPTHBIM U 9PrOHOMMUY-
HBIM.

I'padoanementnr (rpaduueckue 6yksbi) sizpika JPAKOH naspiBaoTcs
uxonamu (puc. 17). B a3pike J[PAKOH 26 ukom.

Crousb Oorateiii ajndasut obaagaeT OOIBbIION BbIPa3UTeIbHON cuioi. OH
O3BOJISIET U300Pa3uTh aJITOPUTMbI JTIIOOOH CJI0KHOCTHU, BKJIIOUAs TapaJlieib-
HbIE IIPOIECCHl U TPOIECChl PeaJbHOro BpeMenn. M obecrneyntsh MakCUMalib-
HYIO HarJIgHOCTh U TTOHSATHOCTD IOJYYEHHON KapTUHKH.



38 YACTb 2. AJIFOPUTMUYECKMI A3bIK APAKOH M YOOBHbIE YEPTEXXW ANTOPUTMOB

HasBaHue HasBaHue
WUkoHa MKOHbI Heamn WKOHbI
n1 q) 3aronoBok 14 ﬁ) BeiBOA
n2 é) KoHeyn
n15 Iﬁ Beopg
n3 I:::' HdenctBue
n16 w Maysa
n4 Bonpoc
Cb’ mr | N/ Mepuon
us C:j BbiGop n1s X:] Myck Talimepa
CuHxpoHusaTtop
e $ BapuaHT o | U/ (no Taimepy)
MapannenbHbIA
n7 ¢ Nmsa BeTkKu n20 |_‘r:___|_| npouecc
ns Anpec |
n21 C] KommeHTapuii
[
no BcTtaBka
[I:::I] % MpaBbln
n22 XXX KOMMEeHTapumn
I
n1o Monka
| 23 g§ Jl;Ioe::ngTapuﬁ
XXX
n11 dopmManbHble I
_:I napameTpbl n24 Metnsa uunkna
n12 Havano
uukna AnA n25 Metnsa cunyarta
n13 KoHey
uukna AanA n26 O CoeguHuTenns

Puc. 17. UkoHbl sidbika PAKOH



[JIABA 3. UKOHbI W MAKPOUKOHbI A3bIKA IPAKOH

§3. MAKPOUKOHDI

[Tono6HO TOMY, Kak OYKBbI OObEIMHSAIOTCS B CJIOBA, UKOHBI O0BEJAMHSIIOTCS B
COCTaBHBbIE UKOHBI — Makpoukonvt (puc. 18). MakpoOMKOHbBI — 3TO COCTaBHbIE
AJITOPUTMHUYECKUE CTPYKTYPBL.

MakpoukoHa HassaHue MakpoukoHa HassaHue
MaKpPOMUKOHbI MaKpPOMKOHBI
1 3aronosok Passunka
c-_r)_IZI C napameTtpamm 10 Dcﬁ no Tamepy
2 cﬁ Paseunka
lNMepeknwyartenb
" no Ttamepy
N=
OObIYHBIA LKKN
3 {qu%;gmoqmenb 12 U‘C{;] no TaimMepy
BapuaHToB N>2)
N>2 < —
[ ]
oo negeknloqalo-
13 LKMA LKMKN
no tavMepy
4 OGbIYHbIA
uuKn
14 Lukn OANA
no tanmepy
5 Mepeknioyatowui Uukn XOATb
UMKn 15 no TanMmepy
16 BcTraBka
no tanmepy
6 %
Uwnkn ANA Buimon
17 no TanMmepy
7 Uukn XOATb 18 Bsoa
no taimepy
HelictBue .
8 no tanmmepy 19 U{:] nyck TenMopa
no tamepy
O 1 S UE‘ MapannenbHbliA
9 = 20 npouecc
: RO TAGMBPY no Taiimepy

Puc. 18. MakpoukoHbl A3bika IPAKOH
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CoenuHsiss MKOHBI M MaKPOWKOHBI 10 OIIpe/ieJIeHHBbIM IIpaBUJIaM, MOXK-
HO CTPOMTDH Pa3HOOOpasHbie aJrOpUTMbL. [IpuMepbl aIropuTMOB B M300MIMH
IIPE/ICTABJICHbI Ha CTPAHUIIAX KHUTH.

§84. WWAMNYP-BJIOK

® OITO YacTh IPAaKOH-CXEeMbI, UMeIOIIast
Yr1o Takoe O/IVH BXO/1 CBEPXY U O/INH BbIXO/I CHU3Y

mamiyp-610K ® Bxopx u Bbixo/ mamnyp-6J10Ka Beeria
PACIIOJIOKEHDI Ha OTHON BEPTUKAJIN

[Tpumepamu mamiryp-6710K0B siBJisiioTest ukonst M3, M5—-1110, M112-1116, 1118,
120, 121 (puc. 17) u makpouxons: 2—20 (puc. 18).

§5. KAKME UKOHbl W MAKPOUKOHbI HAM YXKE 3HAKOMbI?

Barsnsnem na puc. 17. [TonbiTaemcst HAaTH MKOHBI, KOTOPbIe HAM Y Ke BCTpeya-
JIUCh.

B rnasax 1 u 2 mb1 Bugesin uxkonnl M1 (3aronosok), M2 (kounen), 13 (aeiic-
tBUEe), 14 (Bompoc), 5 (Buibop), 16 (Bapuant), 121 (komMmMeHTapuii).

Fnaas na puc. 18, Mbl MOXKEM OTIO3HATH JIBE€ MAKPOMKOHDBI: PA3BUJIKY U I1€-
pekJoyaTeb.

OcrajibHble MKOHBI 1 MAKPOMKOHBI MbI ITOKa He 3HaeM. OHu OyayT omnuca-
HbI B CJIE/YIONIUX TIJlaBax.

§6. BbIBOAbl

1. I'padpuueckuii andasut s3vika JPAKOH coxepxut 26 nkoH.

2. VIKOHBI OOBEIMHSIIOTCS B COCTaBHbIE MKOHBI — MAKPOUKOHBI.

3. B asbike IPAKOH umeercs 20 MaKpOMKOH.

4. Tlpum mocTpoeHnu APaKOH-CXEM UCITOIb3YIOTCS MKOHBI 1 MAaKPOUKOHHBI.
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ANTOPUTMUYECKAA
CTPYKTYPA
«CUNYIT»

§1. OCHOBHAA CTPYKTYPA A3bIKA IPAKOH

KOHCTPYKIUST «CHIY9T» — YPe3BbIYAiiHO MOIHBIA HHCTPYMeHT. OHa obecire-
yBaeT OoJibIIe y00CTBa IS M0JIb30BaTe s, JlaHHas KOHCTPYKIS He UMeeT
AHAJIOTOB B JIPYTUX aJITOPUTMUUYECKUX SI3bIKAX.

OCHOBHBIM 3JIEMEHTOM CUJIYaTa sIBJIsieTcsl «BeTKa». C Hee-TO Mbl M Hay-
HEM.

§2.3AYEM HYXXHA BETKA?

Korza npunitecca AHHa pa3Besiach ¢ MapKu3oM Puiiiesibe, BO3HUK CIIOP O pa3-
nesie umytiectBa. Cy/ibsi OTpeOOBaJ yKa3aTh: KaKue MOKYIKHU IIPUHIlecca ¢/ie-
Jlaja Jio 3aMy>KecTBa, a KaKue 1ocJe.

A Ternepb 3a0yjgeM 00 9TOM CeMEHHOW JpaMe W CPaBHUM MEXAy cOoOOM
puc. 19 u 20. Jlerko BuaeTh, 4yTo puc. 19 He 1MO3BOJISIET OTBETUTH HA BOIPOC
cybu. 3aTo puc. 20, Ha060POT, COAEPKUT HYKHYIO nH(bOopMalmio. Bosee Toro,
aJTOPUTM Ha puc. 20 HAPOYHO HAPUCOBAH TaK, YTO MOKYIIKH, CAeJaHHble 10 U
II0CJIEe 3aMY>KeCTBa, YeTKO pasjie/ieHbl Ha JiBa cToi0uKa. Takoii mpremM Ha3biBa-
eTCs JIeJICHUeM aJrOPUTMa Ha CMBICJIOBbIEC YACTU. A CaMU YaCTH HA3bIBAIOTCS
BeMKAMU.

Paszbepewm emte oaun mpumep. Ha puc. 21 npeacrasien anroputm «Iloxon
3a TpubamMuy», cojiepKalinii JOBOJBHO OOJIBINYIO TTOC/Ie/0BATEIbHOCTD JIeiic-
TBUH. MIHOUW pa3 Takasl 1ocJjie/1oBaTeJbHOCTh MOKeT OKa3aThCs YpPe3MEepHO
JUTMHHOM M YTOMUTEJbHOM /i1 uyTeHust. MOKHO /i 00JIerduTh BOCHPUSATHE
M aHaJIU3 110[00OHBIX «/JIMHHIONUX» aJTOPUTMOB? MOKHO JIU CJIe/1aTh «/10JI-
TOBSI3bII» aJITOPUTM 00O3PUMBIM U YAOOHBIM J1Jisi OBICTPOTO MOHUMAHMST?

Ja, moxHo. UToObI 00/1erYuTh PaboOTy YMTATENS U C/IeJIaTh aJITOPUTM 3P-
TOHOMHYHBIM, Ha/0 3a0JIarOBPEMEHHO pa3pe3arh «IJIMHHYI0 KUIIKY» U pas-
ouTh ee Ha cMbicaoBbie yacTu. CaenaTh 910 HeTpyAHO. <Iloxos 3a rpubamm»
(puc. 21) — 9TO AJITOPUTMUYECKUI paccKa3, B KOTOPOM MOKHO BbI/IEJIUTH TPU
KPYITHBIX KYCKa, TPU CAMOCTOSITEJIbHBIX T€MbI:
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[MPUMW-
TUB

lNoKynku
npuHLecCh
AHHBI

Kynu sonotyio
avanemy

Kynu sunny
B Utanuu

Kynu saxty

Kynu nu4yHbli
camoner

Kynu octpoB
B OKeaHe

( KoHeu )

Puc. 19. 3ta cxema
Ha3blBaeTcs
«MPUMUTUBY.

B npumMuTuBe BETKU
OTCYTCTBYIOT

CUJIYST
( )

_

Mokynku Mokynku
ao nocne
samyxecTBa 3amyxecTtBa

Kynu sonoryio Kynu nu4yHbiin
auagemy camonet
Kynu Bunny Kynu octpos
B UTanum B oKeaHe

Kynu sixTy ( Koneu )

Mokynku
nocne
3amyxecTBa

Betka 1 BeTtka 2

Puc. 20. Ota cxeMa Ha3bIBaeTCs «CUNYaT».
CunyaT AenuTcs Ha CMbICNOBbIE YacTu (BeTKM),
KOTOpbI€ NOMOTraloT NOHATL CTPYKTYpPY
anropuTma
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C Moxop 3a rpubamu ) deneHne anroputma
Ha CMbic/10Bblie 6J10KH
BctaHb nopaHble MepB i
CMbIc/10BO#A 610K
MosaBTpakai NMOOABEM U SABTPAK
Bo3bMu KOp3uHy
BoabMu HOX
Bropoii
Bo3bMu xne6 CMbIC/I0BO#A 6/10K
MOArOTOBKA BELLEW
Bo3bMu orypel,

BoabMu nnauy

[o6epucb no neca

Tpernii
CMbIC/IOBOH 610K

JIECHAA NOBbIYA

Hangu rpubHoe mecto

CobGupaii rpubsi

( KoHeu )

Puc. 21. AnropuTtm «[lMoxoa 3a rpubamu»
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® I[loabem u 3aBTpaK.
® Iloaroroska Beleiu.

® Jlecnas no0Obiua.

Kax{/:[yfo TEMY MOKHO HApHCOBATb B BU/IC BETKH. PBSyJIbTaT H306pa>1<eH Ha

puc. 22. Ha3BaHus1 HOBBIX UKOH IIPUBE/IEHBI B TaOIHILE.

UkoHa

Ha3BaHWe UKOHbI

MosscHeHuMe

~

Mg BeTkn

O6o3HavaeT Ha4YaI0 BETKH

Cij Anpec

O6o3HauaeT koHerl Ji0OOH BETKH,
KpoMe 1ocjie/iHen

Bonpoc. I'ne nayano n KoHely y nepBoi BeTKM Ha puc. 227

Omeem. Hauano — nukona «Ilogbem u 3aBrpaky. Konerr — «Iloaroroska Be-
mieii». Mexy HauaJoM U KOHI[OM pa3melraercst Tejio BeTku. OHo
co/lepP:KUT KoMaH/1bl « Bctanb mopanbie» u «IlosaBrpakaiis.

b
@

( Moxop 3a rpubamm )

==

[

Moabem u 3aBTpak

MoaroToBKa Belewn

NecHasn pobGbiva

BctaHb nopaHbLle

Bo3bMK KOpP3UHY

Ho6epuch go neca

MNoaaeTpakain

BosbMu HOX

Haipu rpubHoe mecTto

MpurotoBb xneb

Cob6upaii rpubhi

Boabmu

orypey

Boabmu nnauwy

JlecHan po6Gbiva

( KoHeU )

Puc. 22. Anroputm-cunyaT «lloxon 3a rpubamu». CpaeHu ¢ puc. 21
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bBonee crmokubIii IpUMep MOKa3aH Ha puC. 25. 3/7eCh Mbl BUIUM YeThIpe
BETKHU:

® I[loaroroBka K JioBJIe.
® Oxupanue xiesa.
® PuiGaikas pabora.
® OGparHas jopora.

3aueM HysKHa BeTKa? YTOOBI MOMOYH aJTOPUTMUCTY Pa3OUThH
QJITOPUTM Ha CMBICJIOBbIE yacTh. VI, 4TO OueHb BakKHO, JaTh
qacTsiM ya00Hble Ha3BaHWs, KOTOPbIE MUIIYT B UKOHE <UMS
BETKH».

Pasnenenne npobsembl Ha N CMBICJIOBBIX YacTell peajin3yercs yTeM pas-
O6uenus ajropurma Ha N BETOK.

Betka — coctaBnoii oneparop s3bika JJPAKOH, koTopsiit He nMmeeT aHa-
JIOTOB B U3BECTHBIX SI3bIKAX.

ITO CMBICJIOBAsI YaCTh aJITOPUTMA, KOTOPast

COJIEPIKUT:

® UKOHY «MMd BeTKM» (B HEll IMUIILYT Ha3BaHuUe
CMBICJIOBOU YacTH)

Yro Takoe
BETKa ® TeJI0 BETKHU, COCTOLIIEee U3 KOMaH/[

® O/IHY WJIH HECKOJIBKO HKOH «aapec» (B J000i
BeTKe, KpoMe T10CIe/THEH )

® UKOHY «KOHeIl» (B Iocje/Hell BeTKe)

KoHa «MMsI BETKH» OY€Hb 1T0X0Ka Ha MKOHY «BapuaHT». C HEIPUBBIUKY
UX MOKHO nepernyTarh. UToObl n3bexarhb J0CaJHbIX OIMNOOK, CPABHUTE UKOHDI
Ha puc. 23 u 24.

YeM OT/IMYAETCA UKOHA €«MMA BETKHU»
OT UKOHB €«BapHaAHT»?

MKOHa «MMSA BETKU» MKoHa «BapuaHT»
| |

Puc. 23. Y UKOHbI «UMSA BETKU» Puc. 24. Y uKoHbl «BapuaHT»
OAHa ropuM3oHTanbHas NUHUSA [ABe rOpu3oHTanbHbIe JIMHUMU
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§3. BXOA U BbIXOAbl BETKHU

Berka umeer oauu Bx0j. VI 0/iMH WM HECKOJIBKO BBIXOJ/OB.
Bxomom cnyKHT MKOHA «MMSI BETKU», COJepsKallas Ha3BaHHE
BETKMU.

Busyanbubiii oneparop «MMsi BeTKHM» He BBIIOJHSIET HUKAKUX
JAEUCTBUI. DTO BCErO JIMIL MeTKa, OObABJAIONIAS Ha3BaHUE
CMBICJIOBOM YaCTH aJITOPUTMA.

HNcnonnenue apakoH-CXeMbl Bcerjia HauMHaeTcsl ¢ KpailHeill JIeBOl BeTKH
(puc. 20, 22, 25).

Boixodom 13 BETKH CJIYKUT UKOHA <a/IPecy, B KOTOPOU 3aITMChIBAETCS] MM
cJIeIyloliei 1Mo Mopsa/AKy MCIoJHeHus BeTKku. VIkoHa «ajapec» — 9TO 3aMacKu-
poBaHHBIN oreparop nepexoja (goto). OgHako oH IiepejaeT yipaBjeHue He
Kyjla YTOHO, a TOJIbKO Ha HayaJio BHIOPAHHOI BETKH.

Bxos B BeTKy BO3MOKeH TOJIBKO 4yepe3 ee Havasio. Bbixoj u3 nocniemaHei
BETKM OCYIIECTBJISETCS Yepe3 UKOHY «KOHell».

§4.YTO TAKOE LUANKA?

MHorue aJropuTMbl Ype3BbIYaitHO CJI0KHBL. UTOOBI Pa3oOpaThCsi B TOHKOCTSIX
TAKOTO aJITOPUTMA, HY)KHO TIPUJIaraTh OOJIbIIINE YCUJIUS U TPATUTh MHOTO Bpe-
MEHHU.

[Too6HYI0 TIPAKTUKY CJIeIyeT MPU3HATH IIOPOYHOMR. AJITOPUTMBI MOKHO U
HY?KHO C/le1aTh JIETKMMU JIJ1 BOCIIPUATHUS (3PrOHOMUYHBIMHA ). [J151 3TOTO HA/10
JlaBaThb YUTATENIO0 MaJleHbKKe, HO YMHbBIE TTO/JICKA3KH, IIPOTJIOTUB KOTOPbIE, OH
MOT OBbI JIETKO COPUEHTHPOBATHCS B 3a/1a4e U ObICTPO MOHSATh MaTepuat. OqHoi
U3 TaKUX MOJCKA30K CAYKUT wanka. HazBanue oObsICHIETCS TEM, U4TO IaIKa
HaXO/IUTCSI BBEPXY, «HA TOJIOBE» Y aJITOPUTMA.

ITO BEPXHHIS YaCTh [PAKOH-CXEMBI
Yro Takoe (puc. 25, 25a), KOTOpasi BKJIIOYAeT

Imarka 3aTrOJIOBOK aJITOPUTMA M KOMILJIEKT
MKOH «MMST BETKU»

Hasnauenue marnkum — 1oMoub 4MTaTe/N 0 MTHOBEHHO (3a HECKOJIbKO ce-
KYH/I UJIK MAHYT) COPMEHTUPOBATHCS B 3a/[a4e U, PACUJIEHUB ee Ha YacTH, YBU-
NeTh CTPYKTYpy asroputma (puc. 25a). I[Ipuyem yBuaerh He B (DUTypaibHOM
CMbICJIE CJIOBA, HE C MOMOIIbIO BOOOPaKEHUs, HE [yXOBHBIM OKOM, a CBOMMHU
JBYMsI TJla3aMu — Ha Oymare Wiy 9KpaHe.
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(Puﬁmm) IHATTKA

O6patHas
popora

Poibaukas
pabora

OxupgaHue
Knesa

MoaroToBka
K noene

Puc. 25a. llanka—BaXHbIA 3NIeMeHT cunyarTa.
OHa nokasbiBaeT CTPYKTYpYy cunyaTa

8§5. TPU «UAPCKUX» BOMPOCA

CrankuBagch ¢ HOBOM He3HAKOMOM 3ajiaueid, Mbl JKeJlaeM MOJIYYUTh OTBeT Ha
TpH Hapckux (Haubosiee BasKHbIX ) BOIIPOCA:

1. Kak naswsiBaercd 3ajaya?
2. W3 ckoJIbKUX yacTer oHa COCTOUT?
3. Kak HaspiBaeTcs Kak/ad 4yacTh?

VIMeHHO ¢ 3THX BOIIPOCOB HAYMHAETCS Hallle 3HAaKOMCTBO € JII00011 3a1aueil
IIPU PallMOHAJILHOM I10/IXO0/I€ K JIeJ1y.

IJProHoMuYecKasi XUTPOCTb COCTOUT B TOM, UTO IIIallKa, yrajbiBas TaliHOe
JKeJlaHue yuTaTeJis, laeT eMy I0/ICKa3Ky — OTBeT Ha Bce IlapCKue BOIIPOCHI.

Bot orBetn fu1s puc. 22.

® Kak naspiBaercs 3agaua? (Yumaem 3azonosox anzopumma).
[Toxoj 3a rpubamu.

® I3 ckoabkux yacTeir oHa cocTout? (Cuumaem uKonvl <UMs 6emMKU» ).
N3 Tpex.

® Kak nasbiBaercs kax/iast yactb? (Yumaem mexcm 6 UKOHAX <UMSL BEMKU ).
1. ITogbeMm u 3aBTpaK.
2. lloaroroBka Beliei.
3. Jlecnag noOwnrya.

§6. TPEX3TAMHbIA METOJ U3VYEHUA AITOPUTMA

JlonosinuTe/ibHble y00CTBa CBS3aHbI C TE€M, YTO IHAIKa 3aHUMAET <IapaHoe>
MECTO B BEpXHEW 4acTu yepTeka. A Ha3BaHMS CMBICJOBBIX YAaCTEH IOMeEIEHbI
BHYTPHU 0COOBIX PAMOK YHUKaJIbHOM (DOPMBbI, KOTOPBIE JIETKO OTHICKATH B3TJISIZIOM.

Baarozapst 3ToMy Ialka MOMEHTAJIbHO IIPUKOBBIBAaET K cebe BHUMaHUE
yuraresas 0e3 BCAKUX YVCUJIMHA € ero cTOpoHbL. [10aTOMY 4esioBeKy He MPUXo-



[TIABA 4. AJITOPUTMUYHECKAA CTPYKTYPA «CUJTYIT»

JTUTCS PHICKATH TJIa3aMU 110 TEMHBIM 3aKOYJIKaM aJITOPUTMA, TTBITAsICh BHIYIUTh
HYKHYIO MH(MOPMAIUIO.

Takum o6pasom, JPAKOH mnpenocrasiaser untarenio 3hhEeKTUBHbBIN
TPEXATANHBIN METO/I TO3HAHUSI HE3HAKOMOM M/ 3a0BITOM TTPOOJIEMBI.

Ha mepBoMm 3Tare, aHaJM3upys IAIKy, YUTaTeb Y3HaeT Ha3HaueHue aJi-
rOPUTMA U €ro jieJieHre Ha CMbICJIOBbIe yacTH (BeTkH ). Ha BropoM — ocyiiecT-
BJISIET yTIyOJIeHHBII aHaIM3 Kask/[0i BeTKku. Ha TpeTbeM mpousBoauT pa3dbop
B3aMMO/IEHCTBUS BETOK.

§7. KAK PABOTAET CUNYIT?

[Ipasunio. BeITIOJHUTD aJITOPUTM — 3HAYUT MPOUTH IIYyTh OT Ha-
yaJjia /10 KOHIIa aJIrOPUTMa.

[IpuMeHuM 9TO paBUJIo K puc. 22. ByseM cunrtarh, 4TO CyIlecTByeT BooOpaka-
eMblii OEryHOK, KOTOPbIH 1Ipu paboTe aJropuTMa mpoderaeT ajJropuTMUIecKyIo
JIOPOKKY OT MKOHBI «3ar0JI0BOK» JI0 UKOHBI «KOHEII».

Kak paboraer asroputMm-cuiysT? BblexaB M3 MKOHbBI <«3arojiOBOK», Oe-
I'YHOK MUMTCS BHU3 110 KpaiiHeil jieBoil BeTke. OH ABM)KeTCS 4yepe3 CTaHIIUU

(puc. 22):

® I[loabem u 3aBTpax.
® Bcraub nopasble.

® [lozaBTpakaii.

® I[loaroroBka Belieu.

Nkona «aapec» — nmocsieiHsds cTanius nepBoit Betku. Kyjia exars gasbiie?
OTBeT COo/ePKUTCST BHYTPU CaMOM MKOHbBI. JTa MKOHA ITOTOMY U 30BETCS «a/l-
pecy, uTo coobiaet aapec (HazBaHue) cieayioiieit cranium. B jannom ciydae
OHa TOBOPUT: cJe/ylolas ctanius HaspiBaetcsd «lloaroroska Bereit».

N3 puc. 22 BuiHO, 4TO JaHHAS CTAHI[MS HAXOAUTCS B Havyasle BTOPON BeT-
ku. Ho xak 6eryHok pobepercs tyaa? Ilo kakoit uHIn?

OrtBer 1mpocT. BoiexaB U3 MKOHBI «ajipecs, OETYHOK CBOpPaYMBaeT HAJIEBO
u nonagaet B Touky A (puc. 22). ITorom aBuKeTcs BBepX K Touke b. 3arem
eZleT HalpaBo 110 CTPeJIKe M Bbe3kaeT B BEPXHIOW MKOHY «IloaroroBka Be-
e ».

Jlanbine Bce MpOUCXOAUT aHAJIOTHYHO. BeryHOK CKOIb3UT BHU3 110 BTOPOIt
BeTke. JloOpaBIIUCh /10 MKOHBI «a/ipecy», Y3HAET ajpec CJeaAyIoiell CTaHIuu
(«Jlecnas moObruay ). 3areM orudaeT cxemy 1o JuHUU AB, 1onajjaeT B Hayaso
TpeTbell BETKM U CITycKaeTcs 1o Helt 710 koHna. Ha aTom BbinosiHeHe aaroput-
Ma 3aKaHYMBaEeTCsI.

§8. B YEM CEKPET UKOHbI «AJPEC»?

Ceifuac Mbl TIOCTYIIUM, KaK Y€XOBCKUI 3JI0YMBIIJIEHHUK — Oy/eM pa3ouparhb
pesibehl. VIMeroTes B BULY TUHUH, OKaMJISIONINE aaropuT™M Ha puc. 22. Corpem
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aunnio Ab. Yoepem TakKe Topu30HTaNbHbIe TUHUH (IITUHBI ), IIPOXOISIINE Ye-
pe3 Touku A u b. Pesynbrat nipejicrasiien Ha puc. 26.

Kak Oyzer pabotaTh CUIYIT MOCTE ITHX UCITPABJIEHUI?

K namemy yauBJIeHMIO, OTCYTCTBUE PEJIbCOB HUKAK He CKa3bIBaeTCd Ha
pabote anropurma. B atom Jierko yoeauThest. BolexaB M3 MKOHBI «3ar0JI0BOK»,
OeryHOK JIBUKETCS BHU3 110 KpaitHeil jieBoil BeTke. ONyCTUBIIKNCH 0 KOHIA
BETKHU, OETYHOK TIOTIa/IaeT B MKOHY <aPec».

Kaszanocw Obl, 9T0 Tynuk. Penrbchl KOHUYMINCH, U JaJIbllle €XaTh HEKY/a.
Ho st0 He Tak. Bejb B uKOHE «ajipec» 3alucaH ajpec CJaeAyloled CTaHIIuU
(«IToaroroBka Beleii» ). 3Hast apec, OeryHOK MPBITHET TY/a, Ky/a HY;KHO — B
Hauyas10 BTopoit Berku. U nmoeger Buu3. JloOpaBIiuch 10 KOHI[A BTOPOH BETKH,
OH COBEPIIUT BTOPOIl nMpbikOK. Y nomazer B TpeThio BeTKy. U Tak panee.

Takum oO6pasoM, uKOHaA <ajapec A» — 9To KoMaHia «IIpbirHu B Haua/10 BeT-
ku A». lnu, Beipaskasich nmo-HayuHomy, «Ilepesaii yripaBjieHue B Ha4aji0 BeTKU
A». IIpoite roBops, JaHHasg KOMaH/a repejaer mpuKas: «bpocs JaHnyIo BETKY
M HAYHU BBIIIOJIHATD BETKY A». (BbIIIOIHATD BeTKY — 3HAYUT UCIIOTHATD 3allH-
CaHHbIe B HEH KOMaH/Ibl ).

( MNMoxopn 3a rpubamm )

Moabem u 3aBTpak

MopgroToBka Bewewn NlecHas po6bivya

BctaHb nopaHblie Bo3bMu KOpP3UHY HobGepuck fo neca
MosaBsTpakai Bo3bMU HOX Hahau rpubHoe mecTo
Mpurotosb xneb CoGupai rpubbl

BoabMu orypeu ( Koweu )

BoabmMmu nnauw

Iﬁm NNecHan poGeiva

Puc. 26. Cxema «c pasobpaHHbiMK penbcamu». CpaBHu ¢ puc. 22
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Yo Takoe IDTO KOMaH/1a, Iepeaoiias
MKOHa <«Azpec» yIipaBJieHue B HauaJa0 BeTKu A

[Tepexons ot puc. 22 k puc. 26, Mbl /151 YIIPOIIEHUS] CTEPJIM HECKOJIBKO
munuii. Tenepb Mbl yOeIUINCD, 4TO /I paOOTHI aJITOPUTMa OHU COBEPIIEHHO
He HyKHbI. MapmpyT 6eryHka onpe/e/siioT He OHM, a YKa3aHus, 3alliCaHHble
B MKOHE <a/[Pec».

Tem He MeHee, YKa3aHHbIE JTUHUM HE CJIe/yeT YJAJSATh 110 9PTOHOMUYEC-
KM cooOpaskeHusim. J[esio B ToM, 4T0 0OpamIIsTIoNiie JUHUH 3PUTEIbHO «CKJIe-
MBAIOT» Pa3po3HeHHble Kycku ajsroput™a. OHM IMpeBpamaioT UX B TPUSTHBIN
JIJISI TJIa3a 1eJIOCTHBIN 3pUTEIbHO-CMBICJI0BOI 00pa3s. M HaobopoT, yeTpaHeHue
CKPEIIFIONUX JIMHUU ITPUBOJIUT K TOMY, YTO CXeMa 3PUTEJIbHO PacChIllaeTcs
Ha 4acTH, 4To cOMBaeT ¢ ToJKy uuraresst (puc. 26).

§9. KAK CNIEQAVET PACMOJIATATb BETKWU B MOJIE YEPTEXA?

Betku ynopsizioueHsl 1BOSIKO: JIOTHUECKU U TIPOCTPAHCTBEHHO. Jlozuueckasi noc-
JIEJOBATEJIbHOCTD UCIIOJTHEHUA BETOK OIpee/iddeTCa METKaMU, 3allTUCaHHbBIMHU B
MKOHAX «aJ[pecs.

Oj1tHako Jiornyeckuit mopsilok — aTo erie He Bce. OueHb BaKHO MMPaBUIbHO
pacIioJioKUTh BeTKU B mpocTpancTBe. Ho kak ato caenars?

JlaBaiiTe MbICJIEHHO TepeTtacyeM BeTKM Ha Kak KoJsioay kKapT (puc. 26).
U pacroiokuM MX Ha Yepreke B MPOM3BOJILHOM Topsizike. JIerko coo6pasuThb,
4TO MMOZ00HOE <«IIePeryThiBaHWe» BETOK HUKAK He OTPasuTcsl Ha paboTe airo-
put™a. Bejib ouepeiHocTh pabOThI BETOK 3aBUCUT TOJIBKO OT KOMaH/I «a/ipecs.
W coBcem He 3aBUCUT OT PacHOJIOKeHUSI BeTOK Ha Jjcte Oymaru. CoBoM,
CKOJIbKO BETKHM HU TACYH, TOJYUYUM TOT K€ CaMblil aJITOPUTM.

3/1ech ecTb TOHKOCTh. IlepecTranoBKa BETOK He OTpaskaeTcsl Ha
npaBuabHOCTH asroputMa. OHAKO aJrOPUTM JOJIKEH ObITh
HE TOJBKO TPABUJIbHBIM, HO U TIOHSTHBIM, 3PTOHOMUYHBIM.
XaoTHUHOE pacIoJioKeHHe BeTOK 3aTPyAHsIeT TIOHUMaHHUe.
A 3TO HEIOIYCTUMO.

[TosaToMy HYKHO 00sI3aT€/IbHO YHOPSIIOYUTH BETKH B HPOCTPAHCTBE Yep-
Texka. Y100Hee BCero paciosioKUTh X CJieBa HAllpaBO B TOM MMOC/IE0BaTEb-
HOCTH, B KAKOH OHM BKJIIOUAIOTCA B paboTy. [lJist 9TOr0 CiIysKUT npaBusio: «dem
npasee, TeM 103xke». OHO 03HAUaeT: YeM IIpaBee HaXOUTCS BETKa, TEM 03Ke
oHa paboraer.

Orcro/1a BBITEKAeT 9ProHOMUYECKast

Pexomendavus. Yrobbl cxema Obljta HATJISHOM U yI00HOI /1151
BOCIIPUSATHS, BETKH JIOJIKHBI OBITH YIIOPSIZIOYEHbBI CJieBa Halpa-
BO COTJIACHO MPHUHITHITY: «boJiee mpaBast BeTka paboTaer mosiKe,
gyeM Jio0ast BeTKa, PACIIOJIOKEHHas JieBee Hee».
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ANTOPUTM, HAPUCOBAHHBIN COTJIACHO MPABUJY «4eM IIpaBee — TeM I103-
Ke», CUMTAETCS XOPOIIUM, 9PrOHOMUYHBIM (puc. 22). Cxembl, 1€ 3TO IPaBUJIO
HapyIaeTcsi, 00bsABJISIOTCS II0XUMU. VIX MCIIOIb30BaHKe 3alPeIleHo.

B paspenieHHbIX (9PTOHOMUYHBIX) aJITOPUTMAX UMEET MECTO CJIe/IYIONINi
OpsiIoK paboTsl (puc. 22, 25):

® 1epBoii paboTaeT KpailHsis JieBasl BETKa, I0C/Ie/Hel — KpailHss 1paBas;

® ocTajbHbIe BETKHU Iepe/laloT yIpaBJ/ieHue JpyT JAPYry cJjieBa HalpaBo
(IIpY BTOM MOJKET CJAYYUTHCS TaK, YTO HEKOTOPbIE BETKU OYAYT IIPOITY-
IIEHBI );

® wHorza oOpa3yeTcs TaK Ha3bIBaeMblil «BETOUHBIHN IUKJI». DTO IIPOUCXO-
JINT, KOT/Ia B MKOHE <a[pec» YKa3aHO UMsI COOCTBEHHOM WJIM OJ[HOU U3
JieBbIX BeTOK. Ha puc. 25 BeTOUHbIN IUKJI TOMEYEH YePHBIMH TPEYT0Jib-
HUKaMH.

§10. TPU TUNA BETOK

Pazinuaior Tpy THIIA BETOK: OJHOA[PECHass, MHOTOaJpecHas 1
OesajipecHas.

Odnoadpecnasi 6emxa CONEPKUT TOJBKO OJHY WKOHY ajapec. Hampuwmep, na
puc. 22 UMEIOTCs IBE OHOAJAPECHBIE BETKU.
Mnozoadpecnas 6emxa conepKuT ABe Uau 6ojee HKOH aapec.
Pacemorpum puc. 25. IlepBast BeTka osHoapecHast. Bropast BeTka nmeer
JIBa ajipeca:

® Puibankas pabora.
® OOparnag fopora.

TpeTba BeTKa COAEPKUT yeTbIpe ajpeca (4eTbIpe MKOHBI a/Ipec):

® Oxumanue KJiesa.
® OOGparnas jopora.
® Oxujanue Kaesa.
® Oo6parHas opora.

Takum 06pasom, cusysT « PbiOHast JIOBJISI» MMEET JIBe MHOTOA/[PECHBIX BET-
KU: JIBYXQJPECHYIO U YeTbIpexa/[PecHYIo.

PaccmotpuM elie oaun cay4dail. besadpecuas éemka — BeTKa, cogeprkalias
MKOHY KOHEIIl ¥ He cojiepsKaiiasi uKoHy azapec. [TocyieHsst BeTKa cuiyaTta 1moy-
TH Beerja 6esazpectast (puc. 20, 22, 25). VckimouenneM sIBJSIIOTCSI OeCKOHEeY-
Hble aJITOPUTMBbI, B KOTOPBIX OTCYTCTBYeT MKOHa KoHell (puc. 140, 148).

§11. MEPECEYEHUA JINHWIN 3ANPELLEHDI

Tpaaunuonsbie GJIOK-CXEMbI yallle BCEro MMeT HeopMalbHYIO M Heym00-
HVIO U1 4yesioBeka (hopmy, TTOXO0KYIO Ha crareTtu. M300paxkeHHble Ha HUX
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XUTPOCILIeTeHHSs 0JIOKOB, COeIMHEHHbIE Xa0COM JIMHU I, 60JIbIlle HATTOMUHAIOT
<«Ky4y Mycopay, HesKeJId PeryJIsipHYIO CTPYKTYPY.

Aspik J[PAKOH BbirogHo oT/imyaeTcs Tem, 4To ero rpauuyeckuii y3op
MMeeT CTPOroe MareMaTuyeckoe U apronomuyeckoe oboctopanue. OH Moauu-
HSIETCSI JKECTKUM U TIIATEJIbHO ITPOyMaHHbIM TpaBuiaMm. Cpean HUX 0codoe
MeCTO 3aHUMaeT

IIpasuno. Tlepeceuennsi 1 OOPBIBBI COEIMHUTEIbHBIX JIMHUI 3a-
IIpeIeHbl.

[Tpu BbYepunBaHUM OOBIYHBIX OJIOK-CXEM JOIMYCKAIOTCs /[Ba THUIIA Iepe-
CEeUCHUU:

® sBHOE, U300paKeHHOE KPECTOM JIMHUI;

@ 1HeaBHOE, BBIIMOJIHSIEMOE € IIOMOIIBIO TaK Ha3bIBAEMbIX COCIMHUTEICH.

Kak u3BecTHO, COeIMHUTE/Ib UCIIOJIb3YETCs 1Jisk OOpPbIBa JIMHUN
¥ TIPOJIOJIZKEHMSI €€ B JIPYTOM MecTe JI/IsT U30eKaHMsT U3JIUITHIX
nepece4yeHu.

B asbike [[PAKOH Bce nepeunciennbie yxuinpenus (mepece-
yeHust, OOPHIBBI, BHYTPEHHHE COEAMHUTEIN) 10 IPTOHOMIYEC-
KMM COOOpaKEeHUSIM CUMTAIOTCSI BPEAHBIMM U KaTErOPUYECKU
sarnpeiiennl. [Ipyunna B TOM, 4TO OHU 32COPAIOT 110JI€ YepTeKa
HEHY KHBIMHU /IeTaJISIMU, CO3/1al0T BU3yaJIbHbIE IOMEXU JIJ14 IJ1a3
U OTBJIEKAIOT BHUMaHKE OT IJIaBHOTO.

§12. BHEIUHWUE COEANHUTENN

Cremyet pas3jinyaTh BHYTPEHHNE U BHEITHHE coeInHUTEN. [lepBbie ObLIN OITH-
canbl B §11.

ITO NKOHBI, 0603Ha‘-IaIOI_L[I/Ie Iepexo/l
FOPHU30HTAJIbHBIX IIIUH CUJIYO9Ta
C JIMCTa Ha JIUCT

Buemnne
COCIMHUTEJIN

3aueM Hy’KeH Takoi nepexo? YeM ciokHee aJIropuT™, TeM 00JIbllle BETOK
B CHJIydTE. YBEJUUYEHNUE YNC/IAa BETOK IIPUBOAUT K BBIXOY 3a Ipe/ieibl OyMasK-
HOTO JIUCTA.

Kaxplii cuyaT MMeeT JiBe TOPU30HTaJIbHbIE IMUHBI — BEPXHIO W HUXK-
Hio10 (cM. puc. 22 u 25). Ecsim anroput™m pasmeniaercst Ha JBYX, TPeX UM de-
THIPEX JucTax 6omabiioro ¢popmara (Hanpumep, Al), IIUHBL BHITATUBAIOTCS 110
ropusonTanu. W nepexoaar c¢ smcra Ha JaucT. B Mectax nepexo/ia yctaHaBJIu-
BalOTCSI BHEIIIHUE COeMHUTEIIN.

Takue coeuHUTeM TOAPOOHO omnucanbl B riase 30.
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§13. YTO TAKOE NMOHATHOCTb AJITOPUTMA?

MHorue ajaropuTMHUCTDI JKaJIYIOTCS, YTO CBOM COOCTBEHHBIM aJITOPUTM OHU C
TPYZOM TTIOHUMAIOT Yepe3 IoJIro/la, a TO U 4epe3 Mecsil. A ecyiu pedb HeT O
qy;koM asnropurMe? Torma ctaHoBuTCsT cOBceM TsKKO. Hepeko ObiBaet srerye
HAIMCATh CBOM aJITOPUTM, HEKEJIH PasodpaThCsi B TOM, YTO JI€/IAeT Yy KOM.

[Toaromy cpenu TpebOBaHU, IPEIBSIBISEMBIX K COBPEMEHHBIM aJITOPUT-
MUYECKUM 43blKaM, Ha IIePBOE MECTO BCEe Yallle BLIXOAUT NOHAMHOCMb AJ120~
PUMMO8.

IJTO CBOMCTBO aJITOPUTMa MUHUMU3U -
pOBaTh MHTEJIJIEKTYaIbHbIE YCHUINS,
HEOOX0/[MMBbIE /IJISI €r0 TOHUMAaHMSI
YeJI0BEKOM IIPH 3PUTEIBHOM BOCIIPHSI-
TUM TEKCTa aJIFOPUTMA

[TougrHOCTB
aJITOPUTMA

ITO CBOMCTBO IIPOTPAMMbI MUHUMU3M-
pOBaTh MHTEJJIEKTyallbHbIE YCUIUS,
HEOOXOIUMBIE /U1 ee TTIOHUMaHNU
4eJIOBEKOM IIPU 3PUTEILHOM BOCIIPHSI-
THM TEKCTA IIPOrPaMMBbl

IlougaTHOCTD
IPOTPaMMBbI

§14. 3PTOHOMUYHBIN ANTOPUTM

IP2OHOMUUNBLIL  al20pumM — AJITOPUTM, YIOBJIETBOPSIIONIAN
KPUTEPUIO CBEPXBBICOKOTO TIOHUMaHud. IIpenMyIecTBo apro-
HOMUYHBIX JIFOPUTMOB B TOM, 4YTO OHM HAMHOTO IIOHSTHEE, SI1C-
Hee, HArJIAHee U 0X0AuuBee, 4eM OObIYHbIE.

Ecsiv anroput™ HEIMOHATHBIN, B HEM TPY/ITHO WJIN JlayKe HEBO3MOKHO 3aMETUTD
3aTaMBIIYIOCS OITUOKY.

M HaobopoT, 4yeM IOHSATHEE aJIFOPUTM, TeM Jierde HaiiTu gedekt. IToaromy
Oo0J1ee TIOHATHBIN, 9PrOHOMHUUHBII AJITOPUTM HAMHOTO JiyuIiie 00braHOTO. JIyuiie
B TOM CMBICJIE, YTO OH 00JierdaeT BhIsIBJIeHHE OIUOOK, a 3TO OYeHb BayKHO.

Beib uem GoJibiiie ommOOK ypacrtcss 0OHapyKUTh IIPU IIPOBEPKE 3a CTO-
JIOM, TeM OO0JIbIlle BEPOSITHOCTb, YTO BHOBb CO3/[aHHBII aJTOPUTM OKaKETCSI
IIPaBUJIbHBIM, 0e301MO0UYHbIM, Ha/lesKHbIM. KpoMe TOro, SproHoMUYHbIE aJIro-
PUTMBI YAOOHBI /IJIsI U3YUYEHUs, UX HPOIe O0bSICHUTD JAPYTOMY YEJIOBEKY.

Bce B anropuTme OHATHO U SICHO,
Eciait o cies1an 9proHoMuyHo.
IPrOHOMHUYHO — ATO TIPEKPACHO!
IProHOMUYHO — 3HAYUT OTJIMYHO!
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§15. BbIBO/bl

HpI/IBe,HEM CBOZIKY 9PrOHOMUYECKHUX ITPpaBWJI, IIO3BOJIAOIINX YIYYIIUTD KOHU-
THUBHOC Ka49€CTBO JAPaKOH-CXEM U CAC/IaTh aJIFTOPUTMbI 00J1ee TTOHATHBIMUA.

1.

2.

B ukone «3arosoBok» 3allp€llacTCA IMMcaTb CJA0BO «HaA4aJi0». BMmecto
ITOro CJaEeAYET YKa3aTb ITOHATHOEC N TOYHOC HA3BAHUEC AJI'OPUTMA.

PasbeiiTe C/I0KHBIN aJTOPUTM Ha YacCTH, KaK/yi0 4acTh n300pasuTe B
BU/Ie BeTKU. /laiiTe yacTsIM JJOXOUMBBIEC U YeTKHE HAa3BAHUS U 3TN~
TE€ UX B UKOHaX «MMs BETKH>.

BXO,Z[ B BETKY BO3MOZKE€H TOJIBKO HE€EPE3 €€ Ha4YaJI0.

B ukone «ajzpecy» paspelaercsl nucaTb UMs OJHOU U3 BeTOK. /Ipyrue
HA/IITUCH 3aIIPEIeHbI.

BeTku caeayeT pacrnoJiaraThb B IIPOCTPAHCTBE COTJIACHO TMPABUJIY: YeM
npasee, TeM 103ke. Hanmuuue BeTOYHOTO 1MUKIA MOAUMDUITUPYET ITO
IIPaBUIO.

B ukone «xonei» CJIEAYET II1uCaThb CJI0BO «Konery.

CoeHUTE/IbHBIE IMHUKA MOTYT UTH JIMOO TOPU3OHTAIBHO, 100 BEp-
THKaJbHO. HakjoHHbIE TUHUM HE JOITYCKAIOTCA.,

[Iepeceyenust MUHKUI 3aIIpEIEHbI.
OOpBIBBI JIMHKI 3a1IPeleHbl.
BHyTpeHnHue coeInHUTEN 3aripeleHbl.
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ANTOPUTMUYMECKAA
CTPYKTYPA
«MPUMUTUB »

§1.4YTO TAKOE NPUMUTUB?

B a3bike [[PAKOH ectb 1Ba Jiornuyeckn 3aKOHYEHHBIX aJITOPUTMUYECKUX Yyep-
TexXa.

® cuiysT (0 KOTOPOM 111J1a peyb BhIIIE);
® PUMUTHUB.

ITO COCTaBHAs aJrOpUTMHUYECKas
CTPYKTYPa, Y KOTOPOI MKOHBI
«3aroJIOBOK» M «KOHEI[» JIesKaT
Ha OJIHOM BEPTUKAJIN

[TpumuTuB

[Ipumepsbl IPUMUTHBOB ITOKa3aHbl Ha puc. 1, 3, 4-8, 10-12, 15, 19, 21.

§2. 4YTO TAKOE WWAMNYP?

® OT0 BepTUKaJIbHAs JIMHUS,
COE/IUHSIONIAsI UKOHbBI «3ar0JI0BOK» U
«KOHEeI[»

[Tammyp
® Mexay HUMU HA 3TOM JKe JIMHUK

IHoMeniaeTcd o/inHa UJid HECKOJIBKO
JAPYTUX UKOH

O6pasHo roBopsi, MaMITyp HPOHU3BIBAET UKOHBI TPUMHUTUBA (BO3MOYKHO,
He Bce) 10100HO0 TOMY, KaK HACTOSIIUM aMITyp IIPOHU3BIBAET KYCOUYKH IHall-
Jgbika (puc. 27).
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HPCIBMO wamnypda. BbIXO,ZL HMKOHBI «34r0JIOBOK» M BXO/[ UKOHBDI
«KOHeIl» AOJKHDBI JIeKaTb Ha OﬂI'IOﬁ BEPTUKAJIH.

Ecsm 9T0 mpaBuJIo BBINIOJIHAETC, IPAKOH-CXeMa CTAHOBUTCS YIIOPS/I0YCH-
HOI, 9PTOHOMUYHOM, JIerKou i ureHus: (puc. 27). 11 naobopoT, HapylieHue
JIAHHOTO TIPaBUJIA JIeJIaeT CXeMy KOPSIBOU, U3JIOMAaHHOM, Hey/I00HOI /11 TJ1a3a

(puc. 28).

MPABUIIBHO

( B roctax y nbBa )
I .

< Nes cepauThii? >——
I HeT

HETNMPABWIIbHO

C B rocTaAx y nbBa )
pa
< JleB cepaunTbIn? >——

Mornagb HepHu nbBa
nbBa 3a XBoOCT

[ai nbBy

MOpPKOBKY

i

HeT
Mornaab [epHu nbBa
nbBa 3a XBOCT

I
|
[ Haw noBy
MOpPKOBKY
Her
wamnypa

( Koneu )
|

i )

3anoMmHuTe:
B anroputMme obsizatenbHoO fonxeH ObiThb wamnyp!

Puc. 27. lpasunbHO HapUCOBaHHbBIN
anroputM. MKOHBI «3aronoBOK»

MU «KOHeL» neXxaT Ha O4HOW BepTuKanu.

OTa BepTUKanb HasbiBaeTCA «llaMnyp»
(KupHas nuUHUA).

Puc. 28. HenpaeunbHO HapucoBaHHbIN
anroputMm. Owubka B TOM, YTO UKOHbI
«3aronoBOK» U «KOHEeL», nexar

Ha pa3HbIX BepTukansax. 9ta owubka
HasbiBaeTcs «HeT wamnypan.
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§3. YTO TAKOE MMABHbIN MAPLUPVYT?

Mapwpym — s70 11yTh, BeyHIMii OT Havas1a /10 KOHIlA aJIrOpUTMA.

Ha puc. 1 mokazan Hepa3BeTBJIEeHHbIN aJrOpuTM. B HEM Bcero oguH mapii-
pyT. B pazBerBiieHHOM ajiropuT™Me Ha pUC. 4 TaKMX MapuIpyToB YeTbipe. Eciu
TPOITMHOK HECKOJIbKO, CPeJIi HUX MOKHO BBIJIEJIUTH TJIABHBIH M OOOYHBIE
MapIIpyThl.

ITO IyTh OT HAYaJIa JI0 KOHIIA
AJITOPUTMA, KOTOPBIiT BEJIET K
HanOOoJIbIIIEMY YCIIEXY

[1aBHBINA MapuIPyT
QJITOpPUTMA

Hampumep, Ha puc. 4 ryiaBHbIM MapIIPYT MPOXOAUT 110 JI€BOW BEPTUKAJIU.
IDTOT MApPUIPYT MMO3BOJIAET CbIHY BBIIIOJHUTD IIOPYYEHUE MaTePU HAUJIYYIIUM
00pa3oM U B IOJTHOM 00beMe — KYIHTh OUH OaTOH 0eJIoro U OIMH YE€PHOTO.

OcrajbHble TP MaplIpyTa Ha PUC. 4 BeAyT JUOO K YaCTUYHOMY YCIIEXy
(yanoch KyIMUTh TOJBKO OeJblil XJ1e0 MM TOJBKO YePHBIi ), MO0 K MOJTHON
Heyaue (HUKakoro xjeba Her).

84. MPABUJIO TNABHOI0 MAPLUPYTA

Paccmorpum 3azauy. B 3amyrtanHoM J1aOMpHHTE, COEIMHSIIONIEM HAYaI0 W KO-
Hell CJIOKHOTO alTOPUTMa, HY’KHO BBIJIEJINTh OJIMH-€{IMHCTBEHHBIH MapIIPyT —
IIAPCKYIO JIOPOTY, «IIyTEBOAHYIO HUTh». C Hell MOKHO 3PUTEIbHO CPaBHUBATh
BCE MTPOUYME MAPIIPYThI, 4TOOBI JIETKO COPUEHTHPOBATHCS B 3a/1a4e U He 3a0J1y-
JIATBCST B Iy TAHUIIE PA3BUJIOK.

ITyTeBoHast HUTH JOJKHA OBITh BU3YaJbHO JIETKO pasjndynMa. bpocus
Oersiblii B3I/ Ha JPaKOH-CXEMY, Mbl JIOJIKHBI OOHAPYKUTh YETKHE OPUEH-
TUPBI, TIO3BOJISIONINE cPa3dy U 06e3011O0THO YBH/IETh «I[AaPCKUi» MapIIpyT |
YHHopAAO4YEHHbIE OTHOCUTEJIbHO HETO OCTAJIbHBIE MapIIpPYyThbI. II.HH ITOTO BBO-
JTATCS

IIpasuno znasnozo mapwpyma. I'naBHbld MapuipyT aJropurma
JIOJIZKEH WITHU TI0 TIaMITy Y.

ITO 3HAYUT, YTO IAPCKUN MapIIPyT He MOKET OKa3aThCs Te-TO Ha 3a-
JIBOPKax /[PaKOH-CXEMBI, IJle ero JHeM ¢ OTHeM He chickaTh. HeT, oH Bcerja
JIOJIKEH HAXOJIMThCS HAa CaMOM ITOYETHOM MecCTe — Ha KpallHel JIeBOU BepTu-
kasin. CoOJtiojieHrie 9TOro mpaBuia JiejiaeT CXeMy 3pUTENbHO YIIOPS/I04eHHOI,
Ipe/icKadyeMoil 1 MHTYUTHBHO SICHOM.

Ecau mpaBuio T/1IaBHOTO MapiipyTa 110 KaKMM-TO MPUYMHAM OKa3ajoCh
HapyieHHbIM (puc. 30), HyKHO IOMEHATh MECTaMU CJI0Ba «J[a» U «HeT» B pa3-
BUJIKAX, a TaK)Ke IPUCOENHEHHbIE K HUM THPJISTH/IbI UKOH. JleficTBYsI TaKuM
ITyTeM, BCET/la MOYKHO I0OMTHCS, YTOOBI HAa APCKOM ITYTH OKa3aJICsI TOT BBIXO/I
UKOHBI «BOIIPOC», KOTOPBIN BejeT K Hauboubiiemy yerexy (puc. 29).
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NMPABWUJIbBHO HEMPABWIIbBHO

( WcTtopus c cynom ) ( WcTopus c cynom )

Cyn Bbinuncs Ad Cyn Bbinuncs 2l
Ha ckaTepTb? Ha cKkaTepTb?
HeT aa
rnaBHbii
Mapuwpyrt
InasHeli BbicTUpai BeicTupaii
MapupyT ckaTepTb ckaTepThb

Puc. 29. Xopowas (3proHoMuyHasn) Puc. 30. Nnoxasa cxema. HapyweHo
cxema. (naBHbIW MapwpyT nager npaBuno «naBHbIi MapLwpyT
no wamnypy DONMXEeH UATK NOo WwamMnypy»

§5. MOBOYHbIE MAPLUPYTbI HEIb34 PUCOBATb KAK MOMANO

IT0 J11000I MapIIPyT
Pa3BETBJIEHHOTO aJITOPUTMA
32 MCKJIIOUEHUEM TJIABHOTO

Yro Takoe
MOOOYHBIN MapuIpyT

IIpasuno nobounvix mapupymos. Ilod6oYHBIE MAapPHIPYTHI aJro-
pUTMa HYKHO PUCOBATh CIpaBa OT IIaMIlypa IO TPUHIUILY:
«YeM mpaBee — TeM XyxKe».

ITO 3HAUMT: YeM IpaBee HapucoBaH MOOOYHBIN MapuIpyT, TeM OoJjiee He-
MPUSTHYIO CUTYaIlMIO OH ONKChIBaeT. BoT mpumep U3 ;KU3HMU.

<O, T'ocroxu! A, kaxkercs, morepsi geHbru!»

Komy ciyuajiocs jiesiath mogo0HOe OTKPBITHE, 3HAET, YTO CTEIeHb Oropye-
HUS 3aBUCUT OT MOTEPSIHHON CyMMBbI. PaccMOTPUM ST BO3MOKHBIX CUTYaIIUN
U JIaJIUM UM OIIEHKY.
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Curtyauus OueHka
1 S Huuero He orepsi Xopoliio
2 A norepsin 100 pyOaeit [Trox0
3 S norepsin 500 pybuieit OueHb 110X0
4 s1 morepsin 1000 pyOaeit CoBceMm 11510X0
5 S moTepsit BCIO MOTYUKY XyKke HEKyIa

Ha puc. 31 moxasana gpakoH-cxeMa, OIMKUCBHIBAIOINIAS 3Ty I'PYCTHYIO UCTO-
puio. ITo ka0l BepTUKaIN UIeT CBOM MapIlpyT.

Camas miepBasi, KpaiiHssl cjaeBa BepTUKadb — 3TO mmamiyp. Ilo Heit uget
IJIaBHBIM MapIIpyT, UMEIOIUI OIEHKY <«XOPOIIO», IIOTOMY YTO BCE€ JAEHbI'M
1€JIDL.

YyTp npaBee HaxoauTCsi Bropast BepTukaib (morepsiibl 100 pybuieit) ¢
OIIEHKOI «I1710X0%». Elite mpaBee ujet TpeThst Beprukaib (mporasu 500 pyoJieit)
C OIIEHKOU «0ueHb 110x0». U Tak panee. KpaitHusas cnpaBa — 1sTtag BepTUKAJb
OIKUCBHIBAET CaMyl0 CKBEPHYIO CUTYyaIlMIO, KOT/Ia IIOTepsiHa BCS MOJIyUKaA.

Taxum 006pa3oMm, 4eTbipe MOOOYHBIX MapIHIPyTa, HAYIIHE 10 BEPTUKAJISIM
2, 3, 4, 5 pacroJiokeHbl He CcJIy4daiiHo, a co cMbIcioM. OHUM BBICTPOEHBI CJieBa
HaIpaBo 10 MPUHIUITY: «HeM 1mpaBee, TeM XyKe».

Yr100bI a/iIrOPUTM ObLI IIOHSITHBIM, OH I0JIKEH ObITh CTPOMHBIM, KPACHUBbBIM,
YIOPSIZIOUEHHBIM, TO €CTh 9pTOHOMUYHBIM. OH He J0JIKeH co/iep:KaTh Hellpe/I-
CKazyeMmble M XaOTUYHbIE XUTPOCIJIETeHUS JJUHUH U UKOH.

ssbik JIPAKOH 6b11 pazpaborat, B 4aCTHOCTH, IIOTOMY, YTO TPAJAMI[HOH-
Hble 6JIOK-CXEMBI aJITOPUTMOB, C 3PrOHOMUYECKOI TOUKM 3PEHMST, HE BbIIEPIKU-
BalOT KpUTUKU. OHU HATIOMUHAIOT HEITPOXO/IMMbI€ /KYHTJIM, B KOTOPBIX JIETKO
3aIyTaTbCA U ITOYTH HUYETO HeJIb35 TMTOHSTh.

JTPAKOH BbITO/IHO OT/IMYAETCsT TeM, YTO eTro TpaduyecKuii y30p MOauu-
HAETCH KeCTKUM U TIATeJbHO ITPOAYyMaHHBIM IIpaBuJjaM, KOTOPbIE AUCIIMUILIN-
HUPYIOT MbIIILIeHNE, 00JIerYaioT YMCTBEHHBIH TPY/I.

Yrobbl yOeauThCss B 9TOM, B3TJIIHEM ellle pPa3oK Ha puc. 31 u mposenem
B3TJISIIOM 110 BCEM BEpPTUKAJSIM cJieBa HalpaBo. Mbl oOHapyKUM He Xaoc, a
cTporuii mopsajok. Iforomy uto MapmpyTbhl HapucOBaHbI He KaK IOIAJO, a
10 mpaBuiiaMm. B pe3ysbraTe 4epTesk ajaroputMa oOperaer 4eTKylo 3pUTEsIb-
HO-CMBICJIOBYIO CTPYKTYPY, KOTOpas obsierdaer paboTy Mbic/iu. Yurtast Takyio
cXeMy, 4eJIOBeK He CTaHeT ILIyTaTh B MOTeMKaX, Tak KaK IPU ee COCTaBJIEHUU
HCIIOJIB30BAHO MY/IPOe

IIpasuno. Bee xopoiiiee — cJieBa, Bce IJIOX0€ — CITPaBa.

IIpo Takoii aaropuTmM MOKHO cKa3aTh: «Bce sicHo, kak Ha jajioHu!».
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UcTopus KaxaoMy u3 nATHM MaplwpyToB AaHa
C AeHbramm oueHka (BHu3y). MapupyThi
ynopAaAoOYEHbl TaK, YTO UX OLEHKM

1 I YMEeHbLAITCA C/ieBa HanpaBo

na (uem npaBee, TeM Xyxe).
NMoTtepsan
OeHbIn?

HeT 2
Motepsn HOU
cTo pybnen?
Aa 3
HeT
MoTepsan nATb- >
< coTt pybnen?
aa 4
HeT
< NMoTepsin Tbics-
?
FnaBHbIN 4 ByOnow
MapLpyT na 5
O, lNocnogwu!
A notepsan
BCIO NOJTYYKY.
Ha 4yto s
oyay Xutb?
1 2 3 4 5
CokpaTtu pacxopabl 3aiiMu geHbru
Ha NATbCOT Ao cnepywouwen
pyGnei NOJTYYKH
He ropoii. CokpaTtu pacxopgbl
BbiBaeT xyxe HA TLIORAY
pybnen
2 3 4 5

| [
| ]
| ]

S S S

OuyeHb Coscem Xyxe
nroxo nnoxo HeKkyaa

OueHku MNnoxo

Puc. 31. MapuwpyTbl pacnonoxeHbl N0 NPUHLUUNY
«4YeM npaBee, TeM Xyxe»
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§6. YTO AENATD, ECQIU NPUHL AN
«YEM MPABEE, TEM XV}KE» HE PABOTAET?

N3 pusuku nsBecTHO: €cM Hava/IbHasi CKOPOCTh paKeThl MeHblile 7,8 KUJioMeT-
POB B CEKYH/Iy, OHa HEIIpeMeHHO yTiajieT Ha 3emJio. Eciin ke pazorHaTh ee 4yTh
cujbHee, HO He OoJibiie 11,2 KMIOMETPOB B CEKYH/Y, OHA CTaHET CIIYTHUKOM
3emiu. IIpu panpHeiineM yBeJudyeHUN CKOPOCTU PaKeTa CTaHET CIIyTHUKOM
Connra.

A ecnu ckopocTb TpeBbICUT 16,4 KuioMeTpa B CEKYH/Y, paKkeTa HaBCeT/Ia
npocTutcst ¢ COJTHEYHON CUCTEMOM U yMUYHUTCSI B 6e30pesKHbIe ITPOCTOPBI KOC-
Moca.

AJropuTM 9TOM 3a/1a4M ITOKa3aH Ha puc. 32.

Mpl 3HaeM, 4TO KaxKJ0M BEPTUKAJIbHOU JUHUU Ha JPAKOH-CXeMe COOTBETC-
TBYeT CBOW MapIIpyT, IpU4yeM BepPTUKaJIU CJIe/lyeT PUCcOBaTh He XaOTHUYHO, a
yIopsiioueHHo. /[o cux 1mop Mbl OJIb30BAJIMCH MPaBUJIOM «HeM rpaBee, TeM
xyske». OpHako Ha puc. 32 OHO He uMeeT cMmbicja. [ToaTomy BeIOpaHoO Apyroe
npaBusio «Yem mpasee, TeM 00JIbIIIE CKOPOCTH PAKETHI».

YT00bI MOHSATH CMBICJI IIPABHJIA, IIPOBEAEM B3TJISIOM 110 CXEMe CJieBa Ha-
1paBo. Mbl yBU/IUM, UTO OT MapuipyTa K MapupyTy CKOPOCTb HEYKJIOHHO BO3-
pacrtaet. IlepBbIil ciieBa MapmIpyT caMblii Me/UleHHbIA. Ha BTopom mapmipyTe
ckopocTb Gospie. Ha Tperbem — emte 6oabine. Hakonery, yeTBepTbiii (camblii
IIPaBbIil) MAPIIPYT OIMCHIBAET CUTYaIlMIO, KOT/Zla paKkeTa ¢ OrPOMHOM CKOPO-
CTbIO yJeTtaeT 3a npejeabl CoJTHeUHOU CUCTEMBI.

§7. KAK PUCOBATb MNOBOYHbIE MAPLUPYTHI?

IIpasuno. CMelnienue BIpaBoO OT TJIABHOTO MapuIpyTa JOJKHO
OBITH HE TIPOUBBOJILHBIM M XaOTUYHBIM, a MPOAYMAaHHBIM H JIO-
TUYHbBIM.

Hanpumep, mpu perienun MateMaTudeCcKuX 3ajia4 BepTUKAJIU MOKHO PacIiosio-
JKUTDH B IOPSJIKE YBEJIUYEHUST U YMEHbIICHUSI MaTeMaTUYeCKOW BEeJTUYUHBI
(umcaa), COOTBETCTBYIONIEH 9TUM BEPTUKAJISIM.

MosxHo mnpuaymaTh U ApyTrHe IpaBuUja, MO3BOJISIONINE C/ejlaTh CXeMY
yIopsiioueHHon. /[yisi pasHbIX 3aja4 MOTYT HMOHAJAOOMTHCS pasHble IpaBUJIa
(puc. 33). Ho y Bcex mpaBui ecth o0Oiias yepra. B cxeme jo/5keH ObITh He
Xaoc, a MOPS/IOK. 37eCh JIeMCTBYeT

Ipasuno xopoweu xo3sauxu. Eciu mocrapaTtbest, MOPSIAOK BCeraa
MOKHO HABECTH.
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( 3anyck pakeThl )

Kak ynopsfouuTb MapLupyThi?

I B npaHHOM cxeme npaBuno
«4YeM npaBee, TeM Xyxe»
HenpumeHuMmo. K cyacTtblio,

o HaHo E

Paketa 3anyckaeTcsi C TOYKH
Ha aKkBaTope 3eMnu co CKOpo-
CTbio V B HanpaeneHuu ABUXEHUSN
3emnu no opburte Bokpyr ConHua.
CkopocTtb V uamepsercs
B KM/c.

B MKOHaX MMEITCH SABHO
3agjaHHbie Yyucna (CKopocTh).
MoaTtomy npumeHsieM gpyroe
npaBumno «4em npasee, TeM
ckopocTb GonbLie».

Hapo

BbiGpaTb ckopocTh pakeTbl V
B 3aBUCUMOCTM OT Lenu nonera.

I \

< Paketa ponxHa
< PakeTta gonmxHa ctaTtb

aa

ynactb Ha 3eMnio?
cnyTHUKOM 3eMnu?

=

HeT
< PakeTa gomnxHa ctaThb

aa

cnyTHUKoMm ConHua?

aa

PakeTa gonxHa
nokuHyTb Con-
HEYHYI0O CUCTEMY

3anycTtu pakerty
CO CKOPOCTbIO

7,8 £V<11,2

3anycTtu pakety
CO CKOpPOCTbIO

V 216,4

3anycTtu pakerty
CO CKOpPOCThIO

V7,8

3anycTu pakeTty
CO CKOpPOCThIO

11,2<V <16,4

Puc. 32. MapuwpyThl ynopssfio4yeHbl crieBa Hanpaso
cornacHo npasuny «4em rnpaBsee, TeéM CKOpocTb Gonble»
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§8. I'AE AOJIXKHA HAXOAUTBCA UKOHA «KOHELL»?

JIpyrux UKoH (puc. 33a).

B npumuTuBe MKOHA KOHEIl J0JIKHA Pa3MellaThbCsl HUKE BCeX

HEMPABWUIIBHO

( 3aroToBka gpoB )

Boabmu TOnop u nuny

Bo3abMu Tenexky

B

3aroToBka gpoB BOE
OKOH4YeHa?

Aa

( Koweu ) OTnpaensiica B nec

Cpy6u pepeso

OGpy6u cyukm

Pacnunu cteon
Ha YypKKu

Morpyau Yypku
Ha Tenexky

l

OTtBe3au gpoBa
Ha Tenexke JOMOM

HapyweHo npaBuno:

«B npuMuTUBE UKOHA KOHeEL
AOMKHa HaXOAUTbCA HUXKe
BCEeX APYruX UKOH»

NMPABUJIBHO

( 3aroToeka ApoB )

BoabMu Tonop u nuny

BoabMu Tenexky

g

3aroToBKa gpoB
OKOHYeHa?

aAa

HeT

OTtnpaensiica B nec

Cpy6bu pepeso

O6py6u cyuku

Pacnunu ctBOn

Ha 4YypKu

Morpyau 4ypku

Ha TenexkKy

l

OTtBe3u gpoBa
Ha Tenexke JOMOW

N

weHa BHU3

Owwunbka ucnpaeneHa.
WkoHa «KoHeu» nepeme-

Puc. 33a. B npuMuTUBE UKOHA «KKOHEL» AONMXKHA HAaXOAUTLCA B CaAMOM HU3Y
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§9. BbIBOJbl

1. B sasbike IPAKOH wucnonb3yioTcst iBe OCHOBHbIE aJTOPUTMHUUYECKHE
CTPYKTYPBI:
® cuyarT,
® 1IpPUMUTUB.
2. Cnenyer pasimyarh:

® r1J1aBHBIM MAPUIPYT;
® 11060YHbIE MAPILIPYTHI.

3. T'aBHBIN MapIIpyT WIET 1O HIaMITypYy.

4. TlobGouHbIe MaPIIPYThl HAXOSATCS ClipaBa OT TiaBHoro. OHM pacioJiara-
I0TCA CJIeBa HAITPABO I10 MIPUHITUILY: <4eM IIpaBee, TeM XYKe».

5. Ecim ykasaHHbIM NPUHIIUIT HEJIb3s IIPUMEHUTD, TOOOUHbIE MAPIIPYThI
JTOJIKHBI IO TYUHSTHCS TTPABUITY: «CMellleHre BIIPAaBO OT TJIAaBHOTO Maplii-
pyTa A0JIKHO OBITH He IIPOU3BOJIbHBIM, A YIIOPSI0UYE€HHBIM».



naBa | 6

CPABHUM
CUNYIT
WNnPUMUTUB

§1. 4YTO AVHLUE: CUNYIT N NPUMUTUB?

HanmoMHuuM ornpe/ie/ieHusT TOHATUM, O KOTOPBIX YMTATeb YK€ MOT JIoTaaThCs,
rasag Ha puc. 19 u 20.

Cunyam — npakoOH-cXeMa, pa3jie/ieHHasd Ha BeTKHU.

IIpumumus — npakoH-cxema, He UMeIOIas BETOK.

CpaBHuM Mexy coboit cuiyaT u npuMmuTuB. Kakag cxema Jyudiie, jerde
I TTOHUMaH U ?

YT00BI YSICHUTD CYTh JIeJIa, BO3bMEM OJMH U TOT Ke ajroput™ «Iloesnka
Ha aBToOyce». M306pa3um ero aByms criocobamu: B Buje cuiyarta (puc. 34) u
B Buzie npuMmuTusa (puc. 35).

Jlerko cooOpasuTh, 4TO CUIYIT 00JIa/JaeT CEPhe3HBIMU ITPEUMYIIIECTBAMMU.
B camom ziesie, IpUMUTHB Ha puC. 35 He MO3BOJISIET YBU/IETH JleJIeHUE 3a/Iaul
Ha cMbIcsI0BbIe yacTu. Mnoe geno puc. 34. TyT cpasy scHO — alITOpUTM COCTOUT
13 yeThipex yacTeu:

® Ilouck aBroOyca.

® Ojkumanue Mmocajakmu.
® Ilocajka B aBTOOYC.
® Iloesaka.

TakuMm 00pa3oM, B CHJIYITE CMbICJIOBbIE YaCTH aJIFOPUTMA YETKO BbljieJie-
Hbl. OHU 3PUTENBHO U IPOCTPAHCTBEHHO Pa3HECEHbI B I0JIe YepTesKa, Aesast
ero OoJjiee TIOHSITHBIM. A B IPUMUTHUBE CMBICJIOBbIE YACTH HE BBIJIEJIEHBI U Tie-
peMelianbl (BCe B OJIHOM Ky4e), 4TO 3aTPy/HAeT YTeHUEe U aHAJIU3 CJOKHBIX
aJITOPUTMOB.,

Ipasuno. IIpuMuTUB pEKOMEH/1YEeTCS IPUMEHSTh, €CJIN IPAKOH-
cxemMa O4eHb Inpocrast (IPUMUTHUBHAS) U COJAEPKUT He OoJiee
JlecsATKa MKOH. B ocTa/ibHBIX C/Iy4dasX BBITO/HEE MCII0JIb30BATh
CUJLYIT.
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[JIABA 6. CPABHWUM CUJTYIT U TPUMUTUB

( Moesaka Ha aBTO6yCe ) HEMNMPABWUJIBHO

Hainau octaHoBKY aBTobyca
M 3aiiMu o4yepeab

B

HeT

N

ABToGyc nogowen?

aa

B aBTo6yCc MOXHO BOWTH
Unu xota 6bl BTUCHYTBCA?

N

aa

Boigu B aBTobyc

B canoHe ecTb cBo6oAHbIe HOT
cugavme mecrta?
na
HeT
Capb Ha csoboaHoe EcTe xenaHue
mecTo U paccnabbcs exaTb CToOA?
ha
Boiiau u3 aBtobyca
HeT Xau cnegywwuii astobyc J
EcTtb geHbru \ [ A AYylol y
Ha 6unet? / I
na
Kynu 6uner E3xai saiuem
M noesxaw CNoKOWHO U APOXKU

E3xai o HyXHOWM
OCTaHOBKM

Buiign us aBrobyca

( KoHey )

Puc. 35. Anroputm-npumuTtus «lNoeagka Ha aBTobyce»
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Hapyienrie aToro mpaBujia 0ObIYHO YPEBATO HEINPHUATHOCTSIME, KOO Me-
IaeT YMTATE/II0 BBISBUTD CYIIHOCTD PEIIaeMOii ITPOOIeMBbl.

Harmpumep, anroput™ Ha puc. 35 BHITJISIUT TPOMO3JIKUM W HEOTIPABAAHHO
CJIOKHBIM /1711 BOCIIPUATHS. JTO BbI3BAHO TE€M, UYTO OH cO/lepKUT 19 ukoH, of1-
HAKO M300pakeH B BUJE IPUMUTHBA. KpuMuHaj B TOM, 4TO cxema Ha puc. 35
He TI03BOJISIET YUTATEI0 MTHOBEHHO (32 HECKOJIBKO CEKYH/I) Paclio3HaTh 3pu-
TeJIbHO-CMBICJIOBYIO CTPYKTYPY aJTrOpUTMA.

B camom niesie, ©3 CKOJIBKMX YacTeil COCTOUT peltaeMad 3ajaua? [sas Ha
puc. 35, OTBETUTH HA 3TOT BOIPOC JOBOJIBHO TPYAHO. A OBICTPO OTBETUTDH — He-
BO3MO’KHO.

[Tonoxenne B KOpHe MeHsSeTCs, KOTrjla Mbl CMOTPUM Ha puc. 34, rjie ToT
JKe caMblil alirOpuT™ M300paskeH B BHje CUJIyaTa. TyT jleieHre aJroputMa Ha
yacTu camo Opocaertcs B ri1asa. OHako 910 He Bce. He Menee BaxKHO, 4TO 3aIry-
TAHHOCTb 3PUTEJIBHOIO PUCYHKA IOJHOCTBIO Mcuesia. Cxema mprodpeia HoOBoe
ACTETUYECKOE (IPrOHOMUYECKOE) KaueCTBO: 3JIETAHTHOCTD, ICHOCTh U ITPO3pay-
HOCTb.

Takum 00pa3oM, B CIOKHBIX CJyYasiXx CHUJIYIT MO3BOJISIET CYIECTBEHHO
YMEHbBIIUTh MHTE/IEKTYaJbHble YCUJIM, 3aTpauyuBaeMble HA ITOHMMaHue aJl-
roputMa. B cusyate KpynHble CTPYKTYPHbBIE YaCTHU aJropuTt™ma (BETKH) YETKO
BbljleJIeHbl, 00pa3ysl JIeTKO y3HaBaeMblil, CTaOMIbHBIN, IIPeJACKasyeMblil U Iie-
JIOCTHBIN 3pUTEIbHBIN 00pa3.

B aToii riase PEKOMEH/IAIIUN 110 MCITOJIb3OBAHUIO CHJIY9Ta H
[IPUMHUTHUBA /IaHbl B YIIPOIIEHHOM BH/IC.

OxoHuaTe bHbIE PEKOMEH/AAIIUH U3JIOKEHDI B I'/laBE 30.

§2. IIABHbIN MAPLUPYT CUNIYITA

Broire mb1 Y3Ha/IH, KaK YIIOPAAOYUTDH MAPIIPYThI IIDUMHUTHBA. Tenepb HacTaJla
odepeab CHUNYyaTa.

I10 BEPTUKAJIb, COCAUHAIONIIAA HKOHY

Yro Takoe «MMS$I BETKH» C UKOHOM <«ajipec», a ecJiu
IIaMITyp BeTKHU y BETKU HECKOJIBKO BBIXO/IOB — C JIEBbIM
U3 HUX

Kaxkmasg BeTka cumyata umeet cBoit mamiyp. Hanmpumep, na puc. 34 yersi-
pe BeTku. CiieloBaTeIbHO, ATOT CUJIYIT UMEET YeTbIpe IaMITypa.
JI71s1 BETKM COXPAHSIOT CUJIy 00a «IapCKuX» MpaBuia:

@® rJ1aBHBIN MApIIPYT BETKU JOJKEH UATH 110 IIAMIIYDPY BETKH;
® 11060YHbIE MAPIIPYTHI BETKU CJIEYET YIOPSJAOUYUTH CJIeBa HAIPaBo 10
KaKOMY-JIH00 KPUTEPHIO.
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[Ipearnonoxum, B KauecTse KpuTepus BbiOpan mpuHIuil «Yem mpasee, rem
XysKe». B aToM ciydae /1 KaK/101 BEeTKU JeUCTBYeT

IIpasuno. Yem nipaBee (4yeM jajiblie OT IIaMIlypa JaHHOW BeT-
KM ) pacrojioeHa ouepe/iHasi BepTUKaJib, TeM MeHee YCIelTHble
JICCTBUS OHA BBIIIOJIHSAET.

Hanpuwmep, na puc. 34 Betka «[locaska B aBToOyc» uMeeT Tpu BepPTHKa-
JIN.

JleBast BepTuKa/ib (TJIaBHBIH MapIIpyT) OMUCHIBAET HaMOOJBIINN yCIeX,
TaK Kak BbI Oy/ieTe exaTh B aBTOOyCe CH/IS.

[TpaBast BepTHKa/b 03HAaYaeT HAUMEHBIIHMN YCIIEX, TTOCKOJIbKY Bbl BBIIILIH
13 aBTOOyCa M 10e3/[Ka OTKJ/Ia/[bIBAETCS.

Cpennssa BepTukaiab (paclosiokeHHas BbIlle UKOHBI «EcTh KenaHue
exaTb CTOsI?») 3aHMMaeT IIPOMEKYTOUHOe TI0JI0KeHne. B 3aBucumMocTu ot oT-
BeTa (J1a WK HeT) MOosKeT ObITh MO0 YacTUUYHbIN ycrex (Bbl Oy/ere exaThb, HO
He CH/ISI, a CTOs), TMOO Hey/ada, MOCKOJIbKY BbI BBIXOHUTE M3 aBTOOyca HECO-
JIOHO XJ1eOaBIIIN.

ITO TocJIe/loBaTeIbHOEe COeIMHEeHNe

[maBHBIN MapIIPyT IJIaBHBIX MapUIPyTOB IIOOYEPETHO
CUJIyaTa paboTaiouX BeTOK (BETOYHBIE ITUKJIbI

JUISL IIPOCTOTBI HE PACCMAaTPUBAIOTCS )

Taxkum obpasom, IPAKOH nosposisger unrare/iio ObICTPO YBUIETH IJIaB-
HBII MapIIPyT JII0OOOTO, CKOJIb YTOAHO CJA0KHOTO U PA3BETBJIEHHOTO aJITOPHT-
Ma.

Kpome Toro, cmelenne Bcex moO0YHbBIX MaPIIPYTOB OTHOCUTEIBHO «Ilap-
CKOTO» OKa3bIBAETCs He CAy4YallHbIM, & OCMBICJEHHBIM U TPECKa3yeMbIM, TO
€CTb JIETKUM JIJIsT BOCTIPUSTHUS.

§3. IHWAMNYP BETKHU

MblI yiKe 3HaeM, 4TO KasK/iast BeTKa UMeeT 1amiryp. PaccMoTpuM temy 1moapooHee.
Yro0bl BeTKa ObljIa KpaCUBOM (3PrOHOMUYHOI ), CJIEIyeT IIPUMEHUTD

IIpasuno. JleBblid MapumipyT KaKAOW BETKU JOJIKEH MATH IO
IPAMOI BEPTUKAJIbHON JIMHUU — HIAMITYPY BETKH.

Hanpumep, mamiyp mepBoii BeTKM Ha puC. 25 HalTH o4yeHb Jierko. OH
UJIeT Yepe3 NKOHBI:

® I[loaroroska x JioBJie.
® Haxkomnaii yepseii.
® BosbMmu ya0uky.
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® /loGepuch /10 MecTa JIOBJIN.
® Hacaau yepBsika.
® Oxujganue Kjiesa.

Haiitu maMiyp BTOpoi BeTKH HECKOJIbKO TPY/IHee, TaK KaK BeTKa pPa3BeT-
BJIEHHAs — B Hel Tpu MapuipyTa. Hajio oTbicKaTh caMblii JIeBbIH U3 HUX U yOe-
JIUTHCS, YTO OH ujeT 1o Beprukanu. Ha puc. 25 BugHO, 4TO MIaMIlyp BTOPOU
BETKU OEKHUT Yepe3 MKOHDI:

Oxnanue KiaeBa.
3abpoch yI0UKY.
Kmonyna? /la.
[Toncexaii.
Pribarkas pabora.

® B npumMuTHBE TOJBKO OJUH IIAMITYP. A B CH-
JIyaTE UX HECKOJIbKO.

3arnmoMHuTe Kask1as BeTka uMeeT CBOM 1IaMITyp.

® B cunyarte yncso mamMinypoB paBHO YUCIY BETOK
(cm. npumepwt na puc. 22, 25, 34).

§4. B KAKOM NMOPALKE PACNOJIATAKOTCA UKOHbI
«AJIPEC» B ABYXAJPECHOW BETKE?

PacemoTpum iByXa/ipecHyIo BeTKY, TO €CTh BETKY, UMEIOIILYIO /IB€ UKOHbBI a/[pec.
Kakyio U3 HUX cJie/lyeT pucoBaTh €JieBa, a KaKylo — ciipaBa’?
Ha aTot cuer (I1pu OTCYTCTBUU BETOYHOI'O IIMKJIA) UMEETCS PEKOMEH/IALIMSL:

® CneBa (Ha mamItype BETKH) PUCYHTe MKOHY ajpec, KOTO-
pad yKasbIBaeT Ha BETKY, KOTOpas /OJIKHA BBITOJHSATHCS
PAHBIIIE.

® CmpaBa pucyiiTe HKOHY a/ipec, YKa3bIBaIOIYIO Ha BETKY, KO-
Topast Oyzet BoinosHsAThest ITO3KE.

MozkHo ckadaTbh kopoue. «IIopsaok pacrosiokeHust UKOH ajipec 10JKeH
COOTBETCTBOBATH MOPS/IKY BBITTOJHEHUST BETOK».

§5. MOPAAOK NUKOH «AIPEC» U NOPAAOK BETOK
NPU HAJINYUU BETOHHOTO LIMKJIA

JIpakoH-cxeMa J0JKHA OBITH YIIOPSIZIOYEHHOU. B Hell 10J5KeH rocoICTBOBATh
nopsaok. Ilopgaok xopoiil TeM, 4To yerpansger nmytanuity. U codgaet kompopt-
HbIe YCJIOBUS JIJIST YMCTBEHHOM pabOoTHhl.
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Oo6parumces K puc. 35a. Berka «Haxkueiika xadessi» Tpexajpectas. B Heii
TPU UKOHBI a/Ipec:

® naxJjeiika kadens;
@® /[0CTaBKa ILJIUTOK;
® y6opka.

OO6paTtuTe BHUMaHUE Ha PACIIOJIOXKEHHE ITUX MKOH TI0 TOPU30HTAJIN.
[IpumeyaTesIbHO, YTO OHO TIOJIHOCTBIO COBIAJ/IAET C PACIIOJIOKEHUEM TPeX Be-
TOK (2-11, 3-it u 4-i1).

JKenarenbHo, 4TOOBI MOPSIZIOK MKOH aJiPeC COBIAAJ C PACHOJIOKEHUEM Be-
ToK. K coxkasenuio, 3To He Bceria BO3MOXKHO.

TeMm He MeHee, Mbl He JIOJIKHBI YITYCKaTh /laske MaJeHIIyio BO3MOKHOCTh
HABECTU TIOPSI/IOK. DTY MBIC/Ib MO/IBITOKUBAET

Pexomendauus. KenareabHo, 4TOObI TOPSIOK PACIIOJIOKEHUS
MKOH a/Ipec B MHOT0Q/IPECHOI BETKE COBITA/Iall C PACIIOJIOKEHU-
eM BEeTOK, Ha KOTOPBIE CCHLIAIOTCS ATH ajipeca.

Bort nipumep. [Ipeamnonoxum, 4To Ha puc. 35a B BeTke «Hakelika kades»
MBI, Pa/ii KCIIEPUMEHTA, ITOMEHJIN MeCTaMM UKOHBI «BOITPOCY:

® BcCe IINTKU ITPUKJICCHBI,
® 3amnac MIMTOK KOHYUJICS.

ITO I[IPUBEACT K «<IIJIOXOMY>» PACITOJIOKCHUIO a/[PECOB!

® naxJjeitka kadesns;
@® yOOpKa;
® [0CTaBKa IJIUTOK.

" ]-18.060[)0']", BEPpHYB HKOHDbI «BOIIPpOC» Ha MECTO, Mbl ﬂO6b€MCH AKeJ1aeMoro
pe3yJibTara. HOpﬂI[OK HKOH <a/pec» 6y,H€T COBIIaJaTb C PaCIIOJIOKEHHUEM BE-
TOK.

§6. KAK OMUCATb CUNIY3T C MOMOLLbIO TEKCTOBOTO A3bIKA
(NCEBJIOKOIA)?

Jlopozoit uvumamenn! Imo mpyonwiii napazpag. IHpu sceranuu ezo 6noane MoICHO
onycmumo.

AJropuTMBI MOJKHO OIMCHIBaThH 1O-pazHomy. Hampumep, ¢ nomoibio
tekcta (puc. 36) uam ¢ nomoibio rpaduueckoro s3vika JPAKOH. f3bik
JIPAKOH umeet nBa JuIia: TEKCTOBOE U BU3YaJlbHOE.,

B aroii knure onncan rpadpuyeckuii (Budyasabnbiii) [[PAKOH. Tekcroseiii
SI3bIK He paccMaTtpuBaeTcs. Ho ecTh nckmovyenne. Ecam KHUra omnajieTcs mpo-
rpaMMHKCTY, Y HEro HaBepHsiKa BO3HUKHeT Bornpoc. Kak npeoOpasoBath rpadu-
yeckuit g3bik JIPAKOH B TexcToByio ¢popmy?

B aTom naparpade nan otBer, nmpegHazHavYeHHbIN /11T TTIPOIPAMMUCTOB.
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Ha puc. 36 BuiHO, 4TO /17151 ONIMCAHUS BETOK B TEKCTOBBIN S3BIK (IICEB/IO-
KO/1) IPUIILJIOCH BHECTHU PsJi U3MEeHeHU . B yacTHOCTH, TOSIBUJINCH JIBA HOBBIX
TEKCTOBBIX OIlepaTopa, OTCYTCTBYIOUIME B TPAAUIIMOHHBIX SI3bIKAX:

BETKA < upeHTudmKaTop BETKU >
AOPEC < wupeHTucpukatop BeTku >

Omnepatop TexcroBoro si3bika BETKA 00bsiBisier HazBaHue BeTKU (3arim-
cbiBaeMoe Ha TpauyecKoM s3bIKe BHYTPU MKOHBI «UMSI BeTKU» ). Omepartop
AJIPEC 6e3ycioBHO Tiepesiaet yipasjienue Ha TekcToBbiii onepatop BETKA,
UM KOTOPOU 3anucano crpasa ot onepatopa AJIIPEC.

CpasuuBas ase dopwmbl s3bika JJPAKOH (rpadguyeckyio u TeKCTOBYIO),
MOJKHO 3aMETUTb, YTO COOTBETCTBYIOIIME aJrOpuT™Mbl (puc. 34 u 36) sKkBuUBa-
aenTHbI!. OHAKO rpadUUecKHil I3bIK, HECOMHEHHO, O0Jiee HATJISIIeH U 0XO/I-
YUB.

Bropoe mpenmyiinecTBO COCTOUT B TOM, 4TO rpacduKa MO3BOJISIET MOJHO-
CTHIO UCKJIIOYUTH N30BITOUHBIE (ITapa3UTHBIE) 9JIEMEHTBL. TaKNMU 3J1eMeHTaMI
B TEKCTOBOM $I3bIKE OKa3bIBAIOTCS IMOUYTH Bce KitoueBbie cioBa: AJITOPUTM,
BETKA, AAPEC, ECJ/IUA, MHAYE, INUKJ KIATD, [IEPEXO/] HA,
KOMMEHTAPUN, KOHEIL BETKU, KOHEIL ECJINU, KOHEIL ITKJIA,
KOHEIIL a Taxkxe MeTKH.

[ToBTOpUM erile pa3: B JaHHOI KHUTe TekcToBas dhopma s3bika [[PAKOH
HEe UCIIOJIb3YeTCS.

§7. lPAOUYECKUN U TEKCTOBbIA CUHTAKCUC APAKOHA

JTPAKOH — rpaduyeckuii (BU3yasbHblil) SI3bIK, B KOTOPOM UCIIOJb3YIOTCS /IBA
THUIIA 9JIEMEHTOB:

® rpaduueckue purypnl (MKOHBI),
® TEeKCTOBBIE HAITUCH, PACIIOJIOKEHHbIE BHYTPU WJIU CHAPY KU UKOH (mexc-
Mmoaiemenmol).

CanenoBarenbno, cuntakcuc [[PAKOHa pacnazaercst na aBe yacrtu.

I'paguueckuu (6usyarvnuiii) cunmarkcuc oxsaTbiBaeT ajapaBUT UKOH, ITpa-
BIJIA UX Pa3MeIleHus B I10JIe YepTeska U IpaBujia CBSI3M MKOH € TTIOMOIIIBIO CO-
e/IMHUTEJIbHBIX JUHUI. ['padpuuecknii CMHTaKCUC ONKCaH B riase 33.

Texcmosolii cunmaxcuc 3ajiaet ajadaBuT CUMBOJIOB, TIPaBUJia UX KOMOUHHM-
poBaHus U npuBsa3ky K uxkonam. (IIpussizka HeoOXoaMMa IIOTOMY, YTO BHYTPH
Pa3HbIX UKOH MCIIOJIb3YIOTCS Pa3Hble TUIIbI BbIPAKEHUIA).

Omneparop ITO UKOHA UJIU KOMOMHAIIMA UKOH,
a3pika [IPAKOH B3SThIE BMECTEe C TEKCTOBBIMU HA/IITUCAMUA

: ﬂBEl AJITOPUTMaA 1Aa3bIBAIOTCA DSKBHUBAJEHTIILIMK, €CJIX OHH [1aloT OJUIlaKOBbIE pe-

3VJbLTAThI JJIA OAINX M TEX K€ MCXO/JAHbIX JallllbIX.
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AJITOPUTM rloesgka Ha aBTObGYyCe
BETKA NMouck aBTobyca
BbIMOJIHUTb Haigu octaHoBKYy aBTobyca u 3aiimMu oyepeab
AOPEC OxupaHue nocagku
KOHELL BETKMU
BETKA OxupaHue nocagku
ECIIK AsTobyc nogowen? = [1A
UMKN XOATb
KOMMEHTAPMUNM MpoucxoauT nocajka naccaxupos
ECJIM Teos ovyepeab nogowna? = HET
KOMMEHTAPMUM XXau, noka nogoiaer oyepeab
KOHEL UUKNA
ECIU B aBTo6yc MOXHO BOWTU UNU xoTa 6Gbl BTUCHYTbCA? = [1A
ALOPEC [llocapgka B aBTob6yc
M1: UHAME
KOMMEHTAPMUM XXau npuxona cneaywouero astobyca
ANPEC OxupaHue nocagku
KOHEL ECIIM
UHAYE
NMEPEXOQ HA M1
KOHEL ECIH
KOHEL BETKHU
BETKA lMocapka B aBTo6yc
BbIMOJMIHUTbL Bonau B aBTO0bYyC
ECJIN B canoHe ecTb cBobofHble cuasume mecta? = [1A
BbINOJIHUTbL Cspb He cBoGogHoe mecTo U paccnabbces
AOPEC [loespgka
UHAME
ECJIN Ectb xenaHue exatb cton? = [1A
AOPEC [lloesapgka
MHAMYE
BbINMOJNMIHUTb Buiign 3 astobyca
KOMMEHTAPUM Xau npuxoga cnepyiouwero astobyca
AQOPEC OxupaHue nocagku
KOHEL ECINU
KOHEL ECIIM
KOHELl BETKHM
BETKA lMoesgka
ECINIM EcTtb neHbru Ha 6unet? = [1A
BbINOJIHUTb Kynu 6unet u noesxai CNOKOWHO
UHAYE
KOMMEHTAPMWUM Esxaii 3aiiuemM U Apoxu
KOHEL ECIM
BbINMOJNIHUTb Eaxah 00 KOHEYHOW OCTaAHOBKMU
BbINONMHUTbL Buiiiau us astobyca
KOHELU

Puc. 36. TekcTtoBas 3anucb anroputma,
COOTBEeTCTBYyKLlaa ApaKoOH-cXeMe Ha puc. 34
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OpmHoBpemMeHHOe UCTOJIb30BaHUe TpaUKU U TEeKCTa TOBOPUT O TOM, UTO
JAPAKOH anpecyercd He TOJBKO K CJIOBECHO-JOTMYECKOMY MBIIIJIEHUIO aB-
Topa ¥ uynurtareist aaroputma. CBepx TOro, OH akTHBU3UPYET HHTYUTUBHOE, 00-
pazHoe, MPaBOIOJyIIapHOe MblIJIEHUe, CTUMYJIUPYST €ro He HAllMCAHHbIM, a
MMEHHO HAPUCOBAHHBIM AJITOPUTMOM, TO €CTh aJITOPUTMOM-KaPTUHKOM.

§8. BbIBOAbl

1.

10.
LA
12.
13,

14.

CI/IJIYST — APaKOH-CXEMa, pa3/I€JICHHAs Ha BETKH.
HDHMMTI/IB — AIPAKOH-CXEMa, HE UMEIOIlasd BETOK.

H_[aMHyp BETKH — 9TO BC€PTHKaJIb, COCIUHAIOIIAA NKOHY <«UMA BETKHU»
C UKOHOM «aZlpec», a €CJIn y BETKN HECKOJIBKO BbIXO/IOB — C JIEBBIM M3
HUuX.

['maBHBIN MapIIPYT BETKHU JIOJIKEH WITH TI0 1IaMITyPy BETKH.

[To60uHbIe MapIIPYThI BETKU CJIEAYET YIOPSIOYUTD CJIeBa HAIIPaBO IO
KaKoOMY-JTH00 KPUTEPHUIO.

Uem mnpaBee (uem jasibliie OT IIaMITypa JaHHOW BETKH) PacIiojioKeHa
oyepe/iHasl BepTUKaAJb, TEM MeHee yCIelHbIe AeMCTBUS OHA BbITIOJIHSI-
er.

[naBHBIN MapIIPYT CUTYITA — TTOCJIe/IOBATEIbHOE COe/IMHEHMe TIaBHbIX
MapIIPyTOB IMOOYEPETHO PAbOTAIONINX BETOK.

JIeBbIii MapiIpyT KaKA0W BETKU JOJI)KEH UATH 110 IPSIMON BepPTUKAJIb-
HOW JIMHUU — IIAMIIyPYy BETKHU.

B npuMuTHBe TOJIBKO OMH MaMIyp. A B CUJIy9Te UX HECKOJIBKO.
Kax/as BeTka muMeeT CBOU 1IaMILyP.

B cunyaTte yuciio maMIiypoB paBHO YUCJTY BETOK.

Cunrakcuc g3bika [I[PAKOH pacnajaercs na jiBe 4acTH.

['padpmueckuii cMHTaAKCUC OXBaThbIiBaeT aja(aBUT MKOH, IIpaBUJa UX pas-
MellleHUsI B T10J1e yepTeska U IpaBuJia CBI3U UKOH C TIOMOIIbIO COe/IMHU-
TeJIbHBIX JIMHU.

TekcToBBIM CUHTAKCHC 3aaeT aj(aBUT CHMBOJIOB, IIPaBUJIa UX KOMOU-
HUPOBAHUA U IIPUBA3KY K UKOHAM.
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KAK VIVYLWUTb
MOHATHOCTb
ANTOPUTMOB

§1. BBEAEHUE

Harmma 1ienp — cziesiath airOpuTMbl TTOHSATHBIMU, IPUSATHBIMU JIJIS1 TJ1a3a, 9Pro-
HOMUYHBIMU. /{719 9TOr0 HaJ0 1eMCTBOBATH HE BCJIEIYIO, a UCII0JIb30BaTh CIIie-
IIMaJIbHble METO/IbI. B 3T0ii Ty1aBe Oy/AyT M3JI05KeHbI MaTeMaTUYeCKue MeTO/Ibl,
MO3BOJISIIONME TTPUOIU3UTHCS K HAMEUEeHHOU T[eJTH.

['naBa pesutcs Ha Tpu yactu. CHavyasa Mbl PaCCMOTPUM TTOHSTHS «Pa3-
BUJIKaY, <ILJIEYO PA3BUJIKN», «popmysia Mapipyrtas. [locse atoro pacckaxem
0 MareMaTHhKe. A 3aTeM Ha MHOTOYMCJICHHBIX IIpUMepax ITOKasKeM, 4TO Mare-
MaTUYEeCKHUe MTPUEMbI JCHCTBUTEIbHO MO3BOJISIOT YAYUIIUTDh MOHATHOCTD JIpa-
KOH-CXEM.

§2. 4YTO TAKOE PA3BUJIKA?

® OT0 YacTh JAPAKOH-CXEMbI, BHYTPU KOTOPOU
MapLIPyT CHaYaJIa pas/BauBaeTcsl,
a 3aTeM COEJIMHSIETCS B TOUKE CJAUSHUS.

PasBujika

® PasBujika uMeeT O/IMH BXO/I CBEPXY M OJIMH
BBIXO/] CHU3Y, JIeKall[ie Ha OJIHOM BEPTUKAJIN
(puc. 37).

B cocTaB pa3BUIKU BXOAAT YeThIPE 3JIEMEHTA:

@® uKoHaA «BOIIPOC»,
@ JieBoe 11J1€40,

® 1pasoe miIeyo,

@® TOUKa CIUSHUSL.
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§3. YTO TAKOE NJEY0 PA3BUNIKK?

CyTb s1es1a gcHa U3 nmpumepa Ha puc. 37.

Jlesoe naewo — 310 MapuIpPyT OT HUKHETrO BbIXO/Ia UKOHBI «BOIPOCY» (TOY-
Ka A) 1o Touku cauguus /. OHO COMEPKUT OTBET «Jla», TPU UKOHBI U COe/IH-
HUTEJIbHbIE JTUHWU.

IIpasoe naewo — 5TO MyTh OT IPABOTO BbIXOJA A0 TOUKM causgHusg. Ha
puc. 37 OHO COJIEPKUT OTBET «HeT» U Junuio bBI/].

YeMm oTsiMuaeTcd MKOHA «BOIIPOC» OT pas3Buiku? OTBeT /1aH Ha puc. 38.

HpCZBMﬂ,O. Y Pa3BUWJIKH /IBa IlJI€Ya, JIEBOE U 11PaBOC.

HeT
Tebe HpaBuTCcA PUNBM B
«3Be3Hble BOAHbI»? -
aa
A
-y 3710
Kynu 6unet Ha 1-i ceaHcC npasoe
niaedyo
Kynu 6unert Ha 2-i ceaHcC
Kynu 6unert Ha 3-# ceaHc
Toyka
C/NSAHNSA
. A r
Bbixoa (& ®
——
Puc. 37. Y pa3Bunku gBa nneya: nesoe u npasoe
Bxopn Bxopn
Touka
C/ANAHNSA
~—a +—
Bbixopg Bbixon Bbixopg
OTO UKOHAa «BOMNpoc». Y Hee ABa BbiXoaa OTO pa3Bunka. Y Hee OauH BbiXog

Puc. 38. YUem pasnuyaloTcs pasBunka u MKoHa «Bonpoc»?
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§4. MAPLUPYTbI U ®OPMVYJibl MAPLLUPYTOB

IJT1o rpaduyeckuil MyTh OT Haydaja /10
KOHI[a aJIrOPUTMa, TPOXOJASAIINN  vepes
MKOHBI M COe/IMHUTEIbHBIC JIMHUH.

Yro Takoe
MapIipyT

Ha puc. 39 npeacrasiena cxema «OxoTa Ha MAMOHTa». 3aMEHUM TEKCT BHYT-
pu ukoH OykBamu. Bmecto «Oxota Ha MamoHTa» 3amuiiemM OyKBy A, BMeCTO
«IToitmait mamonTa» — OykBy b 1 T. 11. B pesyibraTe nmosyunm OYKBEHHYIO Jpa-
KOH-cxeMy Ha puc. 39 (cupasa). BykBeHHbIe cXeMbl YZI00HO UCII0JIb30BATD LIS
OTIMCaHUS MapIIPYTOB.

( OxoTa Ha MaMoHTa ) ( A '

Moiimai MamoHTa B
Y6eit mamoHTa B
OTHecu MaMoHTa AOMOM r
( KoHey ) @
O6biyHas (cMbicnOBan) ApakoH-cxema BykBeHHas ApaKoH-cxeMa

Puc. 39. Kak npeo6pasoBaTtb 06bi4YHYI0O ApPaKOH-CXeMy B ByKBEHHYI0?

MapipyT MOKHO OIUCATh € IIOMOIIBIO (opMY.ibl, KOTOPaAs IPeACTaBIsIeT
cob0il 1ocae0BaTeIbHOCTh OYKB, 0003HAYAIOIINX HKOHBL. Bce MKOHBI, BKJIIO-
yasi O/IMHAKOBbIEe, 0003HAYAIOTCSI Pa3HBIMU OYKBaMHU.

JIvneitnblii (Hepa3BeTBJIEHHBIN) aJIFOPUTM MMeeT TOJIbKO OJIMH MapIlipyT M
oany dopmy.y. Hanpumep, cxema Ha puc. 39 (crpaBa) onucbiBaeTcs (popmyioit

ABBI[

§5. MAPLWWPYTbI PASBETBJIEHHOIO AJITOPUTMA

Pa3BeTBJIEHHBIM AJTOPUTM MMeeT HEeCKOJbKO (/Ba u 0oJjiee) MapiipyTOB.
Y kaskoro MapiipyTa cBos, oTJinyHas oT Apyrux dopmysia. B dhopmysax pas-
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BETBJIEHHBIX aJITOPUTMOB Hapsiay ¢ OykBamu, 0003HAYAIONIMMU HKOHBI, UC-
IOJIb3YIOTCSI CJIOBA «/Ia» U <«HET», OT/e/IsieMble TIPOOeIaMHu.
[Tpumepnr popmya mokaszansl Ha puc. 40, 41.

B B
ﬂa B HeT
D e
Aa b4
HeT
aa
HeT

A n K

|

Mapwpym 1. ABB pa IQE
Mapwpym 2. ABB HeT XXW Het OE
Mapwpym 3. ABB HeT XKW pa KE

Mapwpym 1. ABB Het TQE
Mapwpym 2. ABB pna XE

Puc. 40. Anroputm ¢ AByMA Puc. 41. Anroputm ¢ Tpems
MapwpyTtamu MapwpyTamu

§6. HABOP MAPLUPYTOB

® OTO MHOXKECTBO MapIIPYyTOB JAHHOTO
Yrto Takoe aJITOpUTMA.

HaboOp MapuIpyToB ® IHabop mapuipyroB u Habop hopmysr —
OJTHO U TO JKe.

B pasubix ajropuTMax pasHoe yucjo mapiipytos. Ha puc. 40 aBa mapipyTa,
Ha puc. 41 — Tpu.
YroObr HamMcaTh HAOOP MapHIPYTOB JAHHOTO AJITOPUTMa, HEOOXOIMMO:

@® 1peoOpa3oBaTh ANTOPUTM B OYKBEHHYIO (HOPMY;
® /Uit KaXKI0ro MapiipyTa OYKBEHHOI'O aJIrOPUTMa Hanucath (hopMyJry
MapIipyTa.

COBOKYIHOCTb TakuX (DOPMYJI — 3TO U €CTh HaGOP MaplIPyTOB JaHHOTO
AJITOPUTMA.
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§7. PABHOCWJIbHBIE ANITOPUTMbI

ITO aJITOPUTMBbI, UMEIOIITHE
S O/IMHAKOBBIN HAaOOP MapIIPyTOB
QJITOPUTMBI e B Bl £ I B
(ommHAKOBBIN HAOOP hopMYy.I)

Kak nokasath, uto agroputmbl X 1 Y paBHOCUJIbHBI ?
JLi1s1 9TOTO HYKHO:

@® onpeeauTh HaGOP MapIIPYTOB ajropurMma X;
® onpegeuTbh HAOOP MaPIIPYTOB aAropuT™Ma Y,
® yOeauthbes, uTo 1Ba Habopa (opMyJ1 COBIIAIAIOT.

Pacemotpum nipumep Ha puc. 42 u 43.

Ha puc. 42 BuHO, 4TO /1Ba N300paskeHHBIX HAa HEM aJITOPUTMa UMEIOT O/[NH
U TOT 7K€ CMBICJI, TaK KaK OHU BBIIIOJIHAIOT OJITHU U T€ JKe JIeHCTBUSI.

HeT
< Mawma npuHecna > <Mama npuHecna

KOLUKY? KOLWKY?
Aa HeT
HeT Kowka a8
< Kowka rononuaa?>— ronogHan?
ha
Hakopmu
HakopM#u KoOLUKY KOLLKY
Mourpan MNMourpai
C KOLUKOM C KOLLKOW

Puc. 42. [1ea paBHOCUIIbHbIX anroputma

,Z[OKEI)KGM, HTO 9TH aJITOPUTMbI PaBHOCHUJIbHBDI. ,HJIH ITOTO H]JE‘O6D3.3Y€M 159.¢

B OykBeHHYI0 (hopmy (puc. 43). 3areM /il KaskK/[0r0 aJropuT™Ma COCTaBUM Ha-
O60p MapIIPyTOB.

Jluist meBoro ajnroputMa ata paboTa BITIOJTHSIETCS Tak.
Cuavasia uiiieM (hOpMyJTy MapuipyTa, UYIIero 1Mo MaMIypy:

Mapwpyr 1. ApaBpal
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33.T€M, ABUTAsACh BIIPABO OT IIaMIIypa, 110O9€PEC/AHO OIINCbIBACM MapIIPYTbI.

Mapwpyt 2. ApaBHetl

Mapwpyt 3. AHeT

[Tocsie aTOTO MOBTOPSIEM ATH JIEUCTBUS JIJIsI TIPABOTO aJITOPUTMA.

B 3akiiouenue cpaBHMBaeM HaOOpPbI MapIIPpyTOB JIEBOTO M TPABOTO aji-
ropuTMOB Ha puc. 43. U ybexaaemcs, 4T0 OHM COBHAAAIOT (C TOYHOCTBIO /IO
nopsaka 3anucu popmya). OTcioga BeITEKaeT, YTO JPAKOH-CXeMbI Ha puc. 42
PaBHOCHJIbHBI, 4YTO U TPeHOBAIOCH I0KA3aTb.

C‘—\ HeT aa
A ) A

Aa HeT
Aa
G G —
Aa HeT
B r r B
HABOP MAPLLPYTOB HABOP MAPLLPYTOB
Mapwpym 1. Apab paB Mapwpym 1. A HeTt
Mapwpym 2. A pa b HeT I Mapwpym 2. Apab Her I’
Mapwpym 3. A Hert Mapwpym 3. ApabpaB

Puc. 43. NoyeMy 3T anroputMbl paBHOCUNbHbI?
MoTOMYy Y4TO OHU UMEIOT OAMHaKoBbie Habopbl MapLpyTOB

8§8. POKUPOBKA
® S10 Hp806pa30BaHHe AJITOPUTMA,
IIPYU KOTOPOM JieBOe M IIPaBoe IJ1edu
Yro takoe
PA3BUJIKU MEHIIOTCS MECTaMM.
POKHMPOBKa
® [IpuaToMm coBa «/1a» U «HET» TaKKe
MEHIIOTCI MeCTaMu




84 YACTb 2. ATTOPUTMUYECKMW A3bIK APAKOH U YAOBHbIE YEPTEXXW ANITOPUTMOB

[IpruMep POKUPOBKHM MOKa3aH Ha puc. 44.

DopmasnbHoe npeoOpa3oBanue aaroput™Ma X B aaropuT™ Y Ha3bIBaeTCs
PaBHOCHUJIBHBIM, ecJi aJiropuT™Mbl X 1 Y paBHOocuIbHBI. CKazaHHOe 03HavaerT,
4TO POKMPOBKA SIBJISIETCSI PABHOCUJIBHBIM IIPpeoOpa3oBaHieM aJrOPUTMOB.

Yrto Takoe poKMpoBKa?
ITO I1J1eY rnepecraHoBKal

(Mc‘ropuﬂ c Komxoﬁ) (Mc‘ropuﬂ o Komxoﬁ)
HeT Aa
< Kowka ronogHan? >— < Kowka ronoaHan? >—

na HeT

HakopM#u KOLUKY HakopMu KoLKy

Mourpa ¢ KOWKOM Mourpai ¢ KOLWKOW

( KoHeu ] | KoHeu )

Puc. 44. NpuMmep poKUpPOBKHU

§9. TEOPEMA POKUPOBKMU

Teopema. Ecan k BU3yajqbHOMY aJroputmy X IIPUMEHUTDH OIle-
paInio «pOKMPOBKa», MOJYUYUM BU3YAJbHBIA aJTOPUTM Y, 9K-
BUBAJICHTHBIN alroputmy X.

ITO 3HAYUT, YTO POKUPOBKA — HKBHBAJIEHTHOE IIPeoOpasoBaHue ajiropurMa’.
MoskHo ckasaTb 1 110 Jipyromy. [Ipu poKUpoBKe CMbICJT aJITOPUTMA HE MEHSIeTCS.
Busyanbhast hopmyia pOKUPOBKH TTOKa3aHa Ha puc. 45.

' JlBa asropuTMa HA3bIBAIOTCH AKGUGANECHMHBIMU, €CIA OHK JIAI0T OJMHAKOBbLIE pe-
3yJIbTAThl /IS OJIHUX M TeX JKe MCXOAHbIX jaanubiX. [Ipumep: aBa ajiropurma Ha
puc. 44 5KBUBaJICHTIHL.
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POKNMNPOBKA
(BusyanbHas popmyna)

Co o™

=
Aa HeT
 —

B C C B

Puc. 45. lNpy pokMpOBKe Nre4Yu pasBUiKU MEHSIOTCS MecTamMu

§10. POKUPOBKA MOXKET YIVYLLIUTD
JPTOHOMUYHOCTb AJITOPUTMOB

[TosryuenHblii pe3ysbTaT 4Ype3BblYaiiHO BakeH. Beab pokuposka nossonsem
YAYUUUMD HAZASLOHOCTD U IP2OHOMUUHOCD Ajlzopummos. [laBaiite mOCMOTPUM,
KaK 9TO JIeJlaeTcs.

Ha puc. 46 nokasana «ioxas» japakoH-cxema. CorsiacHO 1paBuJy IrJiaB-
HBIM MapupyT (;KUpHast JIMHUS) 0JIKEH ObITh IPSIMbIM, KaK CTpeJia, U UJTH
TOYHO TIO MaMIypy. A OH BMECTO 3TOTO IPeBPaTUJICS B JIOMaHYIO-TI€pPeJio-
MaHYIO JIMHUIO, KOTOpas JleJIaeT HeBOOOPa3uMble CKauKU U IIyTaeT YUTaTeis.
Y100bI HCITPaBUTDH OMKUOKY, HYKHO TPU pasa c/ejiaTh POKUPOBKY.

[TepBbiii pa3 je/1aeM POKUPOBKY B pa3Buiike «B MeHIo ecThb Baiil JTI0OMMBbIi
cayat?y». JTO MO3BOJLET MYCTUTD IJIABHBIM MapUIPyT I10 MIaMITypy Ha BEPXHEM
yuyacTke. OHaKO BHM3Y TJIaBHBI MapHIPyT MO-TIPEKHEMY COBepllaeT Heoll-
paB/laHHble 3UT3aTrH.

3areM JiejlaeM POKMPOBKY B pa3Buiike «bopin ouenb BkycHbiii?». Tem ca-
MBIM YJIyUlllaeM CPE/IHIOI0 YaCThb CXEMBI.

HaMm ocTasioch BBIIPIMUTD TIJIaBHBIM MapHIpyT Ha HUKHeM ydacTke. /s
9TOTO TIepecTaB/iseM IJIeun y Pa3BuJIKK «sKapkoe Kak mojomBa?s.

B pesyabTare Tpex pOKMPOBOK HEIProHOMMYHAS cXema Ha puc. 46 npespa-
TUJIACh B XOPOIIIYIO (9PrOHOMUYHYIO) CXeMy Ha puc. 47.

[ToaBeaem uroru. Beinpsamiiss riaBHbI MapuIpyT, MbI JieJlaeM aJITOPUTM
OoJiee HATJISIIHBIM U JIETKUM /ISl TIOHUMaHusT. [JIaBHbINH MapuipyT — IMyTeBO/I-
Hasi HUTb aJITOPUTMAa, ITO3BOJIsIIONast ObICTPEe YSICHUTD CYTh JleJia U He 3a0J1y-
JIUTHCST B XOPOBOJIE PA3BUJIOK.
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¢ osensplecwpm) HENPABWUNIbHO

” Aa
B MeHI0 ecTb TBOW
nwobumbiii canart?

HeT
\, Her
< EcTb XOTb Kakoi-To canart? £
aa
3akaxwu Mpuaetcs o6oiTUCh 3akaxu cBo#
TO, YTO ecTb 6e3 canara nobumbli canar

1

( Bopuy o4yeHb BKYCHBIH?

HeT
N
( Bopuw nepeconeH? £
HeT
Bopuw, HeBKYCHBbIMH, MoTpeby# Bopuw, npocto
HO @CTb MOXHO 3aMeHuTb Gopuy 60XecTBEeHHbIA

i_l_l

Ewe GopLy

I HeT

< JXapkoe kak nogowsa?

Aa

MoTpebyi Apyryio nopuumio

L
< Opyras nopuus ewe xyxe? )
HeT
XecTkoBarTo, Be3oGpasue!
HO, B oGwwem, Horu Moeit 3gechb )Kazxac:Hg:aHb
Teprnumo He Gyaer!
| [
Ewb Xxapkoe Ewb xapkoe

Puc. 46. Nnoxas gpakoH-cxeMa. [naBHbli MapwpyT (XKMpHasa nNnUHuA)
BCe BpeMsA netnaeTt U genaert aursarn. Ero TpyaHo npocneautb B3arnsgom
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( Ob6ep B pecTopaHe

)

B MeHI0 ecTb TBOW
nwobumMmeli canart?

[MPABWIIBHO

\ HeT

/

aa

HeT
< EcTb XOTb Kakoi-To canart? >—

aa

3akaxu cBoi

3akaxmu

[

Mpupercs o6onTUCH

)

nwobumbiit canar TO, YTO €CTh Ges canarta
I ———\_ Het
< Bopuy o4eHb BKYCHBIH? )
Aa \ pa
( Bopw nepeconeH? p.
HeT
Bopuw npocto Boply HeBKYCHBbIM, MoTpebyii
6oXeCTBeHHbIH HO €CTb MOXHO saMeHuUTH Gopuwy
Ewb 6opuy
I \ aa
< JKapkoe kak nogowea? P
HeT
Monpocu Apyryto nopuuio
28
< Opyras nopuusa euwe xyxe? )
HeT
Xapkoe o4eHb XecTkosaro, Beso6pasue!
HOXHOO HO, B oOwwem, Horu moe# 3gechb
Tepnumo He Gyper!

Ewb Xxapkoe

Puc. 47. Xopowas gpakoH-cxeMma.

OHa nony4yeHa B pesynbrate ynyJleHUs cXxeMbl Ha puc. 46




88 YACTb 2. AICOPUTMUYECKNW A3bIK OPAKOH M YOOBHbIE YEPTEXXW AITOPUTMOB

A Teriepb — caMoe riiaBHOoe. Mbl OCYIIeCTBUJIN «BBIITPSIMJIEHUE» TJITABHOTO
MapIIpyTa He CJIy4YalHO, He 1O MPUHIUILY «YTO XO4uY, TO U BOpPouy!», a Ha oc-
HOBAHUM CTPOTOrO0 MaTeMaTUYECKOTr0 3aKOHA — 3akona poxuposku. Harmomuum
CYTh 3aKOHA: POKMPOBKa — PaBHOCHJIbHOE IIpeoOpa3oBaHue ajropurMa. Ilpu
POKHUPOBKE CMBICJI aJITOPUTMA HE MEHSETCS.

3aKOH POKMPOBKU TNPUIAAET HAIIUM 3P2OHOMUUECKUM JIENCTBU-
M (TTO3BOJISTIONIMM BBITTPSIMUTH «KPUBOM» IJIaBHBINH MapIIpyT)
MAMeMamuyeckyo CTpOrocTb U TOUYHOCT.

§11. EWLE OAUH NPUMEP POKUPOBKHU

Ha puc. 48—51 npeacrasiieHbl 4YeThIpe cXeMbl, HA KOTOPBIX OMHUCaHA WCTOPHS
¢ XpycraJabHOi Ba3oil. Ha Bcex cxemax m3o0pakeH OJMH W TOT K€ aJTOPHUTM.
OnHaKo cXeMbl BBITJISASAT O-Pa3HOMY.

3azla/luM BOTIPOC, KaKne U3 HUX HauepueHbl TPaBUIbHO, a KaKue HeT?

Cnavasa HyKHO HaWTH TJaBHbIM MapumipyT. B pasBuike «XpycrajabHas
Ba3a CBaJIMUJIACh Ha T0JI?» TJIABHBIM MapuIpyT UeT yepe3 «HeT». [loTomy uToO,
KOT/Ia BElIW IaJaloT, 3TO IJI0X0. A KOrja He HaJaloT — XOPOoIlo. 3HAYUT, /IBe
cxeMbl — Ha puc. 48 u 49 — HapucoBaHbl HEBEPHO.

B uem ommbka? CoryiacHO 1paBuJly, TJIaBHBIH MapIIpyT JOJKEH WATH 110
IaMITypy. A OH BMECTO 3TOTO METJSAT 10 33/IBOPKaM, KakK 3asll.

[Tposepum npaBusio nobouHbix Mapuipytos. Ha puc. 48—51 ux asa. Oaun
OIIMCBIBAET CUTYyalMIO, KOT/Ia Ba3a ynasa, HO yiesaena. Bo Bropom ciayvae oHa
pasouach. [IepBoii cuTyaluy BHICTABUM OIIEHKY <«ILJIOXO», BTOPOH — «OU€Hb
ILJIOXOY.

Orciona nenaeM BbIBOJ, 4TO Ha puc. 50 MapumipyThl He YIOPSI/IOYEHBI.
3HauyuT, cxema HapucoBaHa HeBepHO. ITouemy? Iloromy 4TO camblil TLIOXOM
MapipyT (¢ OIEHKOI «OYeHb IJIOX0») JOJIKEH ObITh KpalHUM cIipaBa. A OH
110 OIIMOKe 3aTecasiCsi B CEPeIuHY.

Takum 006pa3om, MPaBUJILHO HAPUCOBAHA TOJBKO OJIHA, caMasl TTOCJIEe/IHSIS
cxema (cM. puc. 51). B neit ner Hu oo omubOKu. [JTaBHBI MapimipyT UaeT
10 1IAMITypy, ¥ BCe MapIIPYThl YIIOPsIOYEHBI TI0 MpaBuiy «Yem rpasee, Tem
XysKe».

Yro0Obl IpeBpaTUTD IJIOXYIO CXeMY Ha puc. 48 B Xopoiyio Ha puc. 51, 10-
CTATOYHO C/IEJIATh BCETO /IBE POKMPOBKK B 00X pa3BUJIKAX.

Mpi ere pa3 yoeauanch, 4To mpeodpa3oBaHie «POKUPOBKa» IO3BOJISIET
VIAYUYHIUTD APTOHOMUYHOCTD aJITOPUTMOB.

CresniaeM oroBOPKY. DTOT BBIBOJI OTHOCUTCS TOJBKO K CMBICJIOBBIM aJITOPUT-
MaM (T/ie MOKHO yKa3aTb TJIaBHbIH MapuipyT). OH coBepiIeHHO HETPUMEHUM K
OYKBEHHBIM ajiropuT™Mam (T/ie IMOHSTHE [JIABHOIO MapIIpyTa TePsSeT CUILY ).

OTciozia BbITEKAET, YTO IMPUMEHEHNE POKUPOBKU K OYKBEHHBIM
cxemaMm Ha puc. 40, 41, 43 GeccMbIC/IEHHO, TaK KaK B JaHHOM
cJiyyae pOKMPOBKA He BJIMSET Ha APTOHOMUYHOCTb.




[JIABA 7. KAK YJIYHLLIWTb NOHATHOCTb AJINOPUTMOB?

HEMPABUWIJIBHO

HAPUWCOBAHHAA CXEMA

UcTtopusa
C XpycTafibHOW Ba3oW

Kynu ussilwHyio
XpycTarnbHYlo Basy

MocTaBb XpycTanbHylo
Basy Ha BUAHOe MecTo

HEeT
< XpycTtanbHas Basa

rnaBHbIA MapuwpyT

cBanunacb Ha non?

aa

< XpycTtanbHas Basa \ 2l

pasbunacb? /

Aa
CobGepu ockonku Cnasa bory,
XpycTanbHoW Basbl oGownocsk
X MogHumu
OpOLWeHbLKO XpycCTanbHyio Basy
nogMeTu non u yGepu noganblue

A !

OyeHka > OueHb Mnoxo Xopouwo

Puc. 48. OyeHb nnoxas gpakoH-cxema. B Heil aoBe ownOKu:
® rmaBHbLIA MapLpyT He uaeT no wamMnypy
® HapylweHo npaBuno «4em npaBee, TeEM XyXe»
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ewe onia HETMTPABUWIJIBHO

HAPUCOBAHHAA CXEMA

UcTopus
C XpycTanbHOW Ba3on

Kynu ussiliHyio

XpycTanbHyio Basy
I FrnaBHbI MapuwpyTt

MocTaBb XpycTanbHyo
Ba3y Ha BUgHOe MecTo

I HeT
XpyctanbHas Basa
cBanunacb Ha non?

aa

< XpycranbHas Basa \ as

pasbunacb? /

HeT
Cnasa bory, CoGepu ocKonku
obownocke XpycTanbHOW Ba3bl
MogHumMu
XopoLweHbKO
XpycTanbHylo Ba3sy
u ybepu noganble NoaMmeTy T

A
o
x
@
=

OuyeHb X
opouwo
OyeHka > ‘ lnoxo e P

Puc. 49. lNnoxasa gpakoH-cxeMa.
Owunbka B TOM, 4YTO rnaBHbIA MapwpyT (KUpHaAs NUHUA)
He uaeTt no wamnypy
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tpetea HETTPABWITBHO

HAPUCOBAHHAA CXEMA

(.

UcTopus

XpycTanbHOM BaaoD

Kynu ussilwxyio

XpycTanbHylo Basy

MocTaBb XpycTanbHYyio
Basy Ha BUAHOe MecTo

<

na
XpycTtanbHas Basa
cBanunacb Ha non?

TnaBHBIHA
MapupyTt

OyeHka >

HeT

<

XpyctanbHas Basa \ p—

pasbunacb?
na
Cobepu ockonku Cnasa bory,
XpycTanbHOW Ba3bl o6ownockb
MogHuMMU

XopoLweHbKOo
nogMeTu non

XpycTaneHylo Basy
v ybepu noganbwe

A

Xopouwo

Puc. 50. lNnoxas gpakoH-cxema.

A

OyeHsb
naoxo

lMnoxo

HapyweHo npaBuno «4em npasee, TeM Xyxe»
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aAsoTato IMPABWIIBHO

HAPUWCOBAHHAA CXEMA

UcTtopusa
C XpycTanbHOW Ba3oMn

Kynu usswHyio
XpycTtanbHylo Basy

MocTaBb XpycTanbHYIO
Ba3y Ha BUgHoe MecTo

Aa
XPYCTaﬂbHaH Basa
cBanunack Ha non?

HeT

< XpycTtanbHas Basa \ -

pasbunacb? /

HeT
faasnih Cnasa Bory, Co6epu 0CcKonKu
MapwpyTt o6ownock XpycTanbHOM Basbl
MoaHMMM
XpycTanbHylo Basy XopoweHbKo
u y6epu noganbLe noaoMeTu non

; ) ;

HK Xopouwo Mnoxo O4yeHsb
Oye a> P nioxo

Puc. 51. Xopowas (aproHoMu4yHas) ApakoH-cxema:
@ rnaBHbIi MapLpyT uaeT no wamnypy
® cobniogaeTcs npaBuno «4em npaBee, TeM Xyxe»
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§12. BEPTUKAJIbHOE OBBEAWHEHUE

Wuorga ObIBaeT, 4TO B JPAKOH-CXEMe MKOHBI IOBTOpsioTcs. Hampumep, Ha
puc. 52 nkona «OT/1aif MOTOIMKJI B PEMOHT U BIIPeb Oy/ib yMHee» BCTPEUaeTcsi
TpH pasa. ITo 1m10X0. HaBg3uuBbie MOBTOPEHUS pa3/ipaskaloT YU TATEIsI, KOTOPO-
MY IIPUXOJIUTCA TPATUTD JIUIITHEE BPeM4 U HECKOJIBKO Pa3 YMTaTh OJIHO U TO JKe.

K cyacTbio, HeKOTOpbIe TTOBTOPHI MOKHO YCTPAHUTh. Takasd BO3MOKHOCTb
MOSIBJISIETCS, €CJIN OJIMHAKOBbIE MKOHBI HAXO/SATCS PSIZIOM, IIPUUYEM UX BBIXO/IbI
coeJIMHeHbl MexKy coOoii (puc. 52). B aToMm ciyuae jieiicTByer

IIpasuno. IToBTOPHI 3arperieHbl.

Ycrpanenue OBTOPOB IIPOU3BOAUTCS € MTOMOIIBIO BEPTUKAILHON JMHUU
(puc. 53) ¥ HA3BIBAECTCS BEPMUKATLLHBIM 006COUNCHUEM.
[Tpu 5TOM HECKOJIBKO MKOH O0BEAMHAIOTCS B OJHY. ITO JIEIAeTCH TaK:

@ BLIJICJISIOTCS JBE WK 00Jiee OJMHAKOBBIX UKOH, BBIXO/[bI KOTOPBIX IIPU-
CcOe/IMHEeHbI K TOPU3OHTAJIbHOW JIMHU U,

® BXO/Ibl YIIOMSIHYTBIX UKOH OObE/IUHSIOTCS BEPTUKAIbHON JTUHUEIH,

® yjayndg10TCs BCe OJIMHAKOBBIE MKOHBI, KpOMe KpailHel JIeBOil.

Teopema. Ecim K BU3yaJibHOMY aJITOPUTMY X NPUMEHUTH Olle-
paluio «BepTUKAIbHOE OObeAMHEHUE, TOJYIUM BU3YaIbHbIN
QJITOPUTM Y, DKBUBAJIEHTHBIU aJroputmy X.

§13. TOPU30OHTAJIbHOE OBBEQUHEHUE

PaccmorpuMm 3a1auy Ha puc. 54, rje Takke MMeEIOTCsl MOBTOPBDI, TOJIexKalue
ycrpanenuio. CHavasma ycTpaHuM MOBTOPeHUe UKOHBI «Chelllb Kally» U 1moJly-
4UM CXeMy Ha puc. 53. B 1anHOM ciryyae /11 HCKII0UeHU TIOBTOPOB UCIIOJIb3Y -
eTcsl He BepTUKaJIbHAs, a TOpU30HTaIbHast TuHU (puc. 53). CooTBeTCTBYIONas
OIepalys Ha3bIBACTCS 20PU3OHMANbHOE 0bvedunenue.

[Ipu 9TOM HECKOJIBKO UKOH TaKKe 00BEANHSIOTCS B O/tHy. [lJ1st 9TOT0 HY’KHO:

® BBIJICTUTD J(BE WM O0JIee OJJMHAKOBBIX MKOH, BBIXO/[bI KOTOPBIX ITPHCO-
eJIMHEeHbI K TOPU30HTAJIbHOU JTNHUY;

® 00beMHUTH BXO/Ibl YIIOMSIHYTHIX UKOH TOPU30HTAIbHON JIUHUEH,

® y/1aJIUTh BCE O/IMHAKOBBIEC UKOHBI, KPOME KpalHel JIeBOM.

3aTeM UCKJIIOUKNM ITOBTOPEeHNE Pa3BUIKH «EcTh MOkHO?» OKOHUYATEIbHBIH
pe3yJbTaT ImoKasaH Ha puc. 56. JIerko sameTuThb, 4TO cxema Ha puc. 56 Oosee
yao0Ha ¥ 3aHMMaeT MeHbIIle MecTa, YeM HCXo/(Has cxema Ha puc. 54. Camoe
rJIaBHOE, OHA CTaJjia MPOoIile 1 HAMHOTO TTOHSITHEE.

Teopema. Ecau k BU3yajbHOMY alirOpUTMy X NPUMEHUTH Olle-
paluio <«roOpU30HTAJbHOE OObEAUHEHUE», TOJYYUM BHU3YaJlb-
HBII aJITOPUTM Y, 9KBUBAJIEHTHBIN aaroputmy X.
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HETMMPABUJIBHO

Uctopus
C MOTOLIMKITUCTOM,
KOTOPbIN
Bpesancsa B KAMA3

< Pykun-Horu uenbl?

Aaa

Moseano tebe, GpaTok.
CuuTai, BTOpO# pas
poauncs

N/ N\

L
< Pynb saknuHuno? p
HeT
NBuratens N\ _Her
saBoguTcaA? /
na
Koneca &8
B nenewky?
HeT
Caniici OTpnan OTpam OTnam
i MOﬂO - MOTOLMKN MOTOLMKN MOTOLMKN
5 noes;:aﬁ B PEMOHT B PEMOHT B PEMOHT
nanblue M Brnpeab M Brnpegb u Brnpeab
6yab ymHee 6yab ymHee 6yaob ymMHee

| KoHeyn ’

O4Ha M Ta Xe MKOHa NMOBTOPSETCSA TPH pa3sa.
OT atoro psaburt B rnasax

Puc. 52. Nnoxasa aopakoH-cxeMa.

HapyweHo npaBuno «1oBTOpbl 3anpeLleHbl».
K cyacTtblo, noBTOpbl MOXHO Y6paTb (CM. puc. 53)
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[MPABWUIIbHO

MUcTtopus
C MOTOLMKITUCTOM,
KOTOpbI#
Bpesancs B KAMA3

\, Het
< Pykn-Horu uens? )

aa

NMoeeano tebe, 6paTok.
CuuTaii, BTOpO#K pas
poauncsa

< Pynb saknuHuno?

HeT
Oeuratens
3aBoguTca?
Aa
Koneca
B nenewky?

HeT

JIMHUA
BEepTHUKa/IbHOIro
obrequHeHUus

N N Y

Capwucsh OTpai MmoToumkn
Ha MOTOLMKI B PE@MOHT
M noeasxau ganbluie M Bnpeab 6yab ymHee

Bnarogapa BepTukanbHOMY
o6beAUHEHUIO TPU UKOHBLI
npeespaTUnucb B OAHY.
Cxema cTana KOMNakTHOM,
SICHOW U HarnNAgHOMN.

( KoHeu ,

Puc. 53. Xopowas cxema. [1oBTOpblI yCTPaHEHbI.
HdaHHasa cxema nony4vyeHa us puc. 52
Cc noMoulbio onepauun «BeptukanbHoe obbveguHeHUe»
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(e ) HEMNPABWUIbHO

Ceapu kawy

< Kawa  \_ A2

nogropena? /

HeT

DTa pa3BuiKa
noBTopsieTcsa ABa pasa

Kawa Aa
nepeconexa? /

HeT
HeT HeT
< EcTb MOXHO? < EcTb MOXHO?
na aa
Buibpocu kawy Beibpocwu kawy
Csap#u HOBYIO Ceapu HOBYIO
Cbewb Kawy Crewb Kawy Cbewb Kawy

D .

UkoHa «Crvewsb Kawy» NoBTOPAETCH
Tpu pasa

( KoHeun )

Puc. 54. OyeHb nnoxas gpakoH-cxema.
MpaBuno «lMoBTOpbLI 3anpeLleHbl» HapyLWeHo B ABYX MecTax
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C Kawewn

Cmmm> HEMNMPABWIIBHO

Ceapu kawy

< Kawa \ "2

noaropena? /

HeT

JTa pasBuika
noBTopsieTcs ABa pa3sa

HeT

HeT HeT
< EcTb MOXHO? < EcTb MOXHO?
aa aa
Bbibpocu kawy Bbi6pocu kawy
CBapu HOBYIO Csapu HOBYIO

Crews kawy

| KoHeu )

JINHUS rOPU3OHTaNIbHOro o6beanHEeHUs

Puc. 55. [laHHas cxema nony4yeHa U3 puc. 54 B pesynbrate o6bveauHeHus
Tpex UKOH «Cbelub Kawy».
OpHako paboTa ewe He 3akoH4YeHa. HyXHO yCTpaHUTb OCTaBLUMECH NOBTOPbI
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[MTPABUJIBHO

( UcTopus c kawen )

Ceapu kawy

< Kawa no,qropena'?

HeT R
< Kawa nepeconeHa?

HeT

EcTb MOXHO?

JInHNus
BEepTUKaJIbHOIro
obbregquHeHus

HGT

Aa

BbuiGpocu kawy

CBapu HOBYIO

Covewsb Kawy

( KoHeu )

Puc. 56. Xopowas (ssicHas u HarnaaHas) gpakoH-cxeMma.
Bce noBTOpbl ycTpaHeHbl. [laHHasa cxema nony4vyeHa us puc. 55
B pesynbrate o6beguMHeHUNA ABYX pa3BuNokK «ECTb MOXHO?»
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§14. BU3YAJIbHbIE ®OPMVJibl OB bEAUHEHUA

Dopmysibl 00beHEeHNs TTOKa3aHbl Ha puc. 57 u 58. Ha arux dhopmynax s
IpuMepa paccTaBeHbl cJI0Ba «a» U «HeT». Cie/yeT uMeTh B BU/LY, UTO HTO BCe-
rO JIUIIb O/IMH U3 BO3MOKHBIX ITPUMEPOB pacCTaHOBKH. Boaie Kaxk10il MKOHbI
«BOIIPOC»> YKa3aHHbIE CJIOBA MOTYT ObITh 3alIUCAHbI JIFOOBIM M3 JIBYX CIIOCOOOB:

® <«jxa» BHU3Y, «HET» BIIPaABO;
® «HeT» BHU3Y, «Jla» BIIPABO.

Ha puc. 59 u 60 mokasan ere oJuH IPUMEP BEPTHKAJIBHOTO 00beanHe-
HUS.

CorsiacHO TpaJIMIIMOHHOMY TT0JIX0/1y cxeMa Ha puc. 60 cumraercst sarpe-
meraHoit. Ho ¢ touku 3penus rpaguueckoro sisbika JJPAKOH neno obcrour
nHaye: cxema Ha puc. 60 pazperieHa K mMpuMeHeHUIO.

CoBMeCTHOE UCII0JIb30BAHNE BEPTUKATIBHOTO U TOPU30OHTAJIBHO-
ro 0Obe/JMHEHNS] B HEKOTOPBIX CJIyYasixX MO3BOJISIET CYIEeCTBEH-
HO YIIPOCTHUTb APAKOH-CXeMbl (CM. TpuMep Ha puc. 61 u 62).

§15. KAK YCTPAHUTb NEPECEYEHUA NTUHUN?

Ha puc. 63 B Touke X nmHum nepecexkaiorcda. Ito oyenb 1miaoxo! Beab nepece-
yeHue — BuayasibHas nmomexa. OHa 3aTpy/iHsieT BOCIPUITHE M aHAJIU3 aJITOPUT-
MoB. O6uime nepeceyeHnii couBaeT ynurare/is ¢ ToJKy. IIpakTuka mokasbiBaer:
nepecedyenne JUHUU — 9TO MCTOYHUK OMACHOCTH, KOTOPBIM MOKET IIPUBECTH K
omunoOKe.

[ToaTomy, Kak Mbl yKe 3HaeMm, B a3bike JIPAKOH neiicrByer

IIpasuno. Ilepeceuennst TMHUI 3aITpeIieHbI.

CyIiecTBYIOT CHeliajibHbie IIPUEMbI TTO3BOJIIONINE YCTPAHUTD Iepecede-
Hust. CaMblil IPOCTOM M3 HUX TTOKa3aH Ha puc. 63 u 64.

§16. JOKA3SATENLCTBO PABHOCUJIBHOCTU AJITOPUTMOB

[Toxkazkem, uto cxembl Ha puc. 63 (r1e ecThb nepeceuenue) u 64 (rie Her nepece-
YeHUI ) PaBHOCHUJIbHBI.
Ha puc. 63 uMeiorcst Tpu MapuipyTa:

Homep ®opmyna
MapLupyTa MapLpyTa
Mapwpym 1 A na b ner B

Mapwpym 2 AnerT
Mapwpym 3 A nab ga/l
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BEPTUKAJIbHOE OBbEAVMHEHUE
(Bu3yanbHasa popmyna)

CA_/

Aa

HeT
(s

na

Puc. 57. lNpeobpasoBaHue gpakoH-cxeMbl «BepTtukanbHoe obbeguHeHUe»

TOPU3OHTAJIbHOE OBbEOAVWHEHWE
(BusyanobHas doopmyna)

HeT CI_\ HeT
A A_/

Aa na
B C = B C
|_I
D D D
‘ |

Puc. 58. lNpeobpasoBaHue gpakoH-cxeMbl «opusoHTanbHoe obbeguHeHue»
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HEMPABWUJIBHO | TMPABW-
JIbBHO

HeT HeT

i)
Y
?

Aa aa
HeT

()
\/
?

Aaa aa
CB} HeT CB: HeT
aAa aa
<: r:\/ HeT Cr: HeT
Aa Aa
cﬂ} HeT Cﬂ: HeT
Aa aa
HeT
CE: CE: HeT
aa aa
XK U 4 U U n n X U
l I I | I | |
( b

PaBHocunbHOe npeobpasoBaHue
«BepTukanbHoe obbreaguHeHuUe»
yny4dywaeT 3proHOMUYHOCTb APaKOH-CXeMbl

\, .

Puc. 59. Nnoxas cxema. Puc. 60. Xopowas cxema.
B Heit cnuwKoM MHOro BepTtukanen (cemb) Yucno BepTukanen,

M OAUHAKOBbIX UKOH (LWecCTh). WKOH U U3NTOMOB

Kpome TOro, ectb NATb NUWHUX U3NTOMOB, yAanocb 3Ha4YuTeNnbHO

a NATb ropusoHTanei HeonpaBgaHHO ANUHHbIE COKpaTUTb



102 YACTb 2. ATTOPUTMUYECKMW A3bIK APAKOH W YAOBHbIE YEPTEXW ANTOPUTMOB

HEMPABWUJIBHO | TMTPABW-
JIbBHO

Ok c@—’ |c||c|<:>«>—| [Ccllc] <oO— [c]

IMEIIMEIITIITIIHLIIITIITI [VII_IJIH LT
g el sl s s R S &
4 )

PaBHOCUNbHblie Npeobpa3oBaHuAa «BepTUKanbHoe obbeanHeHue»
U «ropu3oHTanbHoe obbeauHeHUe» No3BONSAIT Nnpeobpa3oBaTthb
HEe3ProHOMMUYHbIA anropuTM (crneBa) B 3KBUBANEHTHbLIA eMy
3proHOMUYHbIA anropuTm (cnpagea)

Puc. 62. Xopowas cxema.
Yucno MKOH u coeuHmu-
TeNbHbIX IMHWUIA yaanoch
3Ha4YMTeNbHO COKPaTUTb

Puc. 61. Nnoxas cxema.
B Hei CNULWKOM MHOIO UKOH U COeAUHUTENbHbIX
NUHUIK, 6e3 KOTOPbIX BNOJTHE MOXHO 060UTUCDH
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Jlerko ybeauThes, 4TO cxema Ha puc. 64 MMeeT TOYHO TaKue JKe Mapiii-
pyTbl. CoBItajieHre MapiipyToOB TOBOPUT O TOM, YTO Ha 00EUX cxemax Ipej-
CTaBJIEH OJIUH U TOT Ke Habop mapupymos. JHAYUT, cxeMbl Ha puc. 63 u 64
PaBHOCUJIbHBI.

§17. KAKAA OWWUBKA NMOACTEPErAET HAC
NMPU OBBEAUHEHUW?

Ha puc. 65 (csieBa) ukona E moBropsieTcs Tpu pasa. Ha mepBblii B3TJISIT KaKeT-
cs1, 4TO JiB€ UKOHBI E MOKHO yOpaTh ¢ IIOMOIIbBIO OIEepallii «IOPU30HTAIbHOE
obbeHennes. JleilcTByst mo00HBIM 00Pa3oM, TOJYUUM pe3yJbTaT Ha puc. 65
(B 1IeHTpe).

Mpbi gonycruiu rpyoyio omubky! BeroMuuM, 4TO 1IpH pUCOBAHUHU Jipa-
KOH-CXEM nepeceuenus: 3anpeujersvl. A y Hac moJy4naoCh, 4TO JIBe JIMHUU I1e-
pecekaiorcst B Touke X, OTciozia cienyeT: pa3pelaercs: 00be/IMHITh He JII00bIe
O/IMHAKOBBIE UKOHBI, & TOJIbKO cocednue.

Oo6pamume snumanue: na puc. 65 (ciaeBa) U3 Tpex 0JMHAKOBBIX UKOH
E TonbKO /BE IpaBble SABJSIOTCI COCEAHUMU. A TpeTbs (KpauHssd
JeBas) oraeseHa or Hux ukoHou K. IToaromy ona ne mMoxeT ydac-
TBOBaTb B OObeauHeHnu. [IpaBu/bHBII OTBET I[OKa3aH ClipaBa Ha
puc. 65.

§18. YTO AENATDb, ECJIN 3 PTOHOMWUYECKUE TPEBOBAHUA
NMPOTUBOPEYAT AAPYI APVIY?

Jlo cux 1mop Mbl paccMaTpUBAJIM MIPOCTEHIITNE Cydyaun, KOT/Ia Pa3JIudHbIe 3PTo-
HOMHYecKue TpeboBaHus He BeTynaau B KOHGIUKT. OHaK0 KOH(IUKTHI BO3-
MOKHBI. BOT /iBa 9proHoMuUYeCcKUX KpUTEpHUsi, KOTOPbIe MOTYT ITPOTUBOPEYUTD
ApPYT ApyTy:

@ 11paBHJIO IJIABHOTO M MOOOYHBIX MAPIIPYTOB,

® MUHUMU3AIMS YUCIA BEPTUKaJIEH.

Y100ObI UCKIIOYUTD KOHMIUKT, CJie/yeT cOOMI0AATh

IIpunyun. IIlpaBuio MapiipyToB uMeeT Oojiee BBICOKHII IIPH-
OPUTET, HEKEJIU CTPEMJICHUE YMEHBbIIUTD YMCJIO BEPTUKAJICH.

B kauectBe MiIOCTpalMM CpaBHUM PaBHOCHJIbHbIE CcXeMbl Ha puc. 66
u 67. Ilo xpuTepuio «MUHUMU3AIMS YKUCJIa BEPTUKAJIe» BBIMI'PhIBAET CXeMa
Ha puc. 66. Y Hee Ha OJHY BepTHUKAJIb MeHbIlIe. A Kak HacyeT MopsjKa B Map-
mpyrax? ITonpobyem pazobparThesl.

Ha puc. 66 nmpaBuio mapuipyToB rpybo HapylieHo, IIpuueM cpasy B
JABYX MecTax. Bo-mepBbix, riaBHblii MapumipyT (Korja 4yesioBeK 3/10pOB) He
coBMelleH ¢ ImaMiypom. Bo-BTOpbIX, MapuipyThl He YIOPs/I0YeHbl cJieBa
HaIlpaso.
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HETMPABWUJIBHO [MPABUJIbHO

HeT HeT
A A )

Aa X Aa
& G
HeT HeT
B r a B a r
| | | |
Puc. 63. Nnoxas cxema. Puc. 64. Xopowas cxema.
EcTtb nepeceyeHue B Touyke X [MepeceyeHue yctpaHeHoO
HETTPABWIIbHO HETPABWJIbHO NMPABUJIbHO

ZllBe ukoHbl E pas-
AeneHbl MKoHoH XK.
Takune noBTOpPbI
pa3speleHsl

B Toyke X NUHUN
nepecekamTcs,
4YTO 3anpeleHo

nosropsercs
Tpu pasa

Nnoxas cxema.
OpHo ne4yum, apyroe

Mnoxasa cxema. kane4yum. lNpu yctpa- Xopowiasa cxema.
HapyweHo npaBuno HEeHUWU NoBTOPOB Bce owunbku
«[oBTOpbLI 3anpeLeHbi» HapyLleHo npaBuso yCTpaHeHbl
«lNepece4yeHusn san-
peleHbl»

Puc. 65. YcTpaHsis noBTopbl, cneaute, YtTobbl HEe NOABUNTUCL NepeceyeHus
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JleiicTBUTEIbHO, cCaMoe Tskesioe 3aboeBanne (Korja 4eJ0BeK BhIHYK/eH
Jiedb B OOJIbHMILY) HAXOAMTCS Ha CPeiHel BepTUKAIN. DTO HEIPaBUIbHO, TAK
KaK CJieBa M CIIpaBa OT HEC HaXOJATCA 60.}188 JIeTKH1e HeJOMOTraHuA.

Takum obOpasom, mpaBuyio «Uem mpaBee, TeM XysKe» He COOJIOTAETCS.
[ToaTomy cxemy Ha puc. 66 HeIb3s TPU3HATH IPrOHOMHYHO,

YT00BI MCIPAaBUTH HEJOCTATOK, HEOOXOIMMO BBIITOJTHUTH:

® sepmukanvnoe passedunenue B Touke C (9Ta onepaims oOpaTHa BepPTH-
KaJIbHOMY 00beIMHEHHIO );

® POKHMPOBKY Pa3BUIKH «3ab0sesn?»,

@ pPOKUPOBKY pa3BMJIKK «Bpau momor?».

B urore mosyunm 0e3yKOPU3HEHHO YETKYIO cxeMy Ha puc. 67. 31ech Bce
MapIIpyThl YIIOPS/I0YeHbl TI0 TPUHIUITY «UeM 1paBee — TeM Xyzke». B camom
jiesie, ieBast BEPTUKAIb O3HAYAET, UTO JieJia ULyT XOPOII0, KOO YeI0BEK 3/10POB.
SHAUYUT, TJIABHBIM MapuIpyT uieT 1o mamiypy. Bropas Beprukaib omnucbiBa-
eT JIErKoe HeIOMOTraHue, KOTOPOoe MOXKHO CHsTh TabyeTkou. Tperbsi BepTu-
KaJlb TOBOPUT: CaMOYYBCTBUE YXY/IIIIUJIOChH, HY;KeH Bpau. Hakonerr, yuerBeprag
(KpaiiHss mipaBasi) BepTUKaJb O3HA4YaeT, YTO JieJia COBCEM IIJIOXU — MPUIILIOChH
Jiedb B OOJIbHUILY.

Kak y:ke ynmoMuHaioch, cxema Ha puc. 67 Toxxe He 6e3 rpexa — B Heil Ha OJTHY
BepTUKaIb O0JibIle, ueM Ha puc. 66. Tem He MeHee, MbI TIPH3HAEM ee HAWJIy4IIei,
MIOCKOJIbKY BBITTOJTHSIETCST O0JIee TIPUOPUTETHOE TIPABIJIO MAPIIPYTOB,

§19. KAK Y6PATb « HEYCTPAHUMOE» NMEPECEYEHUE JINHUIA?

MpbI 3HaeM, 4TO HEKOTOPBIE epecedeHust yIajiuTh odeHb Jerko. Muorpa s
HTOTO OCTATOYHO CJIeTKa MOABUHYTh JTuHUM (puc. 63 u 64).
Ho tak ObiBaet He Bcerzia. Ha puc. 68 (ciieBa) nokasan «Tpy/iHbIH Operiexs.
Kak ke ObITh B aTOM ciyuae? Kak ycTpanuth pocajnyio momexy? Orser
naeT

IIpasuno. Yto6n1 yoparh HeycTpanumoe (6e3 BBEAEHU 00
HUTE/JIBHBIX TIEPEMEHHBIX) IepecedyeHne JUHNI B OJOK-cXeme,
HaJ/I0 MPEBPATUTH OJIOK-CXEMY B JPAKOH-CXEMY CHJIYIT.

Ha puc. 68 (cupaBa) msobOpaxeH CHJIYIT, KOTOPbIH, Kak HETPyAHO yOe-
JIUTHCS, 9KBUBAJICHTEH NIPUMUTHUBY (CJIeBa) U BMECTe C TeM He COJEePKUT HU
OJTHOTO TIepeceyeHms.>

Taxum obpaszom, 361k I PAKOH 1no3BosieT yeTpanuTh J1000e 1epeceye-
HUE COeIMHUTE/IbHBIX JIMHUNA, UCIIOJIb3YsI CTPOTUE MaTeMaTUYecKue MeTO/Ibl.
OTcyTcTBUE BU3YyaJIbHBIX TTOMeX (IlepecedyeHuii) co3jaeT AOMOJHUTE/IbHbIE
ya00cTBa JIJIsT 9YUTaTeIs, JIeJlaeT [PaKkoOH-CXeMY ITPo3padHoii, objerdaeT mo-
HUMaHUeE.,

> HMenosibp3oBaliiiblii HaMu IIPUEM OIIUPAETCA Ha KJIaCCMYECKUN METO/L ALI_[I{DOCDTB.-

Maritnr [1].
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HETMPABUJIBHO MPABWUJIBHO

( NevyeHue i 1 JleyeHue ,
— HeT aa
{ 3abonen? { 3a6onen?

Aa HeT
Beinen Beinei
TabneTku Tabnetku
HeT HeT
< HomoEi { Momorno?
na Aa
Bbi3oBu Bbi3oBu
Bpava Bpa4a
na HeT
Bpau C Bpau
nomor? nomor?
HeT na
Jloxuce B Noxwuce B
GonbHULY bonbHULy
I |

( KoHeu ) ( KoHeu )

Bonpoc. Yto BaxHee: yMEHbLUMTb YUCNO BEepTUKANen Unu HaBecTH
B CXeMe YIOT U Nopsaaok?

OTBeT. YIoT U NOpAAOK HaMHOTo BaxHee. [103TOMYy B NepBYI0 ronosy
HaAo ynopsgovyuTh MapLupyThl.

Puc. 67. Xopowas cxema.
B Heli yeTbipe BepTukanu (3To nnoxo).
Ho 3aTto mapuwpyTbl ynopsago4eHbi
cornacHo npasuny «4em npasee,
TeM XyXe» (3TO 04YeHb XOpolLuo)

Puc. 66. Nnoxas cxema.
B He# Tpu BepTuKkanm (3To XOpoLlo).
Ho 3aTto MapLpyTbl He YNOpPAAOY€eHbl
(aT0 O4eHb NNoxo)
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3anpelieHHas ApaKkoH- .
cXxema: NpUMWTMB C CunyaT, 3KBUBaNeHTHbI NPUMUTUBY

nepeceyeHuem B Touke X (cneBa) u He cogepxalyuil nepeceyeHun

Puc. 68. NNpeo6GpasoBaHue NpuMUTMBA B 3KBUBANEHTHbIA €My CUNyaT
nosponsieT ycTpaHuThb niobbie nepeceyeHusa NUHUA

§20. UKOHA «BCTABKA» KAK 3PTOHOMUYECKUW NPUEM

Kenarenbno (HO BoBce He 00s13aTe/IbHO), UTOOBI IPAKOH-CXeMa IIeJTMKOM Pa3-
Mell[aJIach Ha OJTHOM JicTe OymMaru. A ecjii oHa CJIMIIKOM OOJIbIlasi U Bbljie3a-
eT 32 paMKH IIPOKPYCTOBA JIOKA?

Torza MOXHO B34Th Oymary moooJibiie, Hanpumep (opmara Al. A eciu
cxeMa rpomajiHas U Bce paBHO He ToMeriaetcsa? Ha aToT ciayuail mpeaycMoT-
PeHbI CIlelHabHbIe ITPUEMBbI, TO3BOJISIONIME YMEHBINUTD rabapuThl APaKOH-
CXeMbI U Pa3pyOUTh ee Ha KYCKH. DTU IIPUEMBbI IIO3BOJISIOT Pa3MECTHTh Jpa-
KOH-CXeMY Ha JINCTax jKeJjaeMoro pasmepa. PacemorpuM 1mmpobsieMy Ha «MUHK-
aTIOPHOM»> TIPUMEpE.

[IpeanonoKum, JTUHEHHBINH aJITOPUTM COCTOUT U3 12 MKOH, a OyMasKHbBIN
JIUCT HEOOJIBINOH, TaK YTO HA HEM MOKHO Pa3MeCTUTh 110 BepTHKau He OoJiee 8
ukoH. Kak ObITh?

Ha puc. 69 u 70 nokasanbl JBa BapraHTa pelieHus npobdseMbl. AJITOpuTM
Ha puc. 69 He TOUTCS, TaK KaK Ha ydacTke AB OeryHOK JBHKETCS BBEPX. JTOT
BapHaHT MPUIETCS OTOPOCUTD, IIOTOMY UTO HAPYIIEHO

[Ipasuno. [IBuskenne BBEPX 3allpelneHo.

HpeOI[OJIeTb 3aTpyJAHEHUE MOKHO ABYMA criocobamu:
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® IPUMEHUTHb KOHCTPYKIIMIO «CUITYIT»;
® pas/esIUTh AJITOPUTM HA YaCTHU.

[TepBbiii criocob Mbl yike 3HaeM (puc. 68), M0ITOMY PacCMOTPUM BTOPOIi.
g aTOoro yaaauMm u3 ajJroputMa HeCKOJbKO CBSI3aHHBIX 110 CMBICJY WKOH.
A BMeCTO HUX HapucyeM MKOHY-3aMeCTHUTEJib, KOTOpask Ha3bIBAETCSI 8CMABKA
(puc. 70). BcraBka HyskHa, 9TOOBI HATOMHKUTH 00 M3bATHIX MKOHaX. BeraBka 3a-
HUMaeT MaJi0 MeCTa — HAMHOT'O MeHbIIle, 4eM BbIOpoIeHHble MKOHBL [ToaToMy
AJITOPUTM CTAaHOBUTCSI KOpoue. Pazymeercsi, BHIOPOIIEHHbIE HKOHBI He ITPOIia-
npaior. Our 06pas3yioT HOBLII anropuT™M — npouedypy (puc. 70).

Obpamume énumanue: NKOHa-BCTABKa U TIPOIEAypPa UMEIOT O/IHHAKO-
Boe HazBanme «Cobepu porbaIKoe CHapsIKEHNE .

Mpbl ucnosib3oBasiu mpueM «Paspexpb BesinkaHay. B pesysibrare AJIMHHBIN
UCX0HbIN anroputM (puc. 69) pacnascsa Ha aBa KopoTkux (puc. 70).

Nkona-BctaBka — 310 KoMaHja <«lIlepemaii yrnpasisieHue B IIPOIEAYPY»
(puc. 71). kona <«konell» mpoieaypbl o3HavyaeT: «BepHu ynpasienue B oc-
HOBHOU ajnropuTtm». IIpu aTOM yrpaBsieHue Bo3BpalllaeTcsl B TOYKY, Paciiosio-
JKEHHY1O0 T10CJIe MKOHbI-BCTaBKH,

Ha g3bike nmporpaMMuCTOB MKOHA-BCTaBKa — 3TO ornepaTop «Bbi3oB 1mpo-
11e/Ty PBI>.

§21.4TO TAKOE NOACTAHOBKA?

Omnepanus <«IoJCTaHOBKa» CBs3aHa C UCIIOJIb30BaHMEM MKOHbI BcTaBKku. OHa
BBIIIOJIHACTCS 3a TPU 1I1ara.

Illaz 1. I3 ppakoH-cxembl yaanageM (parMeHT, UMEIONU OJUH BXO/ U
OJIUH BBIXO/I.

Illaz 2. BmecTo Hero mojcTaB/asgeM UKOHY BCTaBKa ¢ uMeHeM X.

Illaz 3. K ypanennomy gpparMeHTy a00aBjisieM UKOHY 3ar0JIOBOK C TEM JKe
uMeHeM X U UKOHY KOHell. B pesysbrare mosyyaem npoieaypy.

JBa anropurma Ha puc. 69 u 70 HepaBHOCHJIbHBI, X (DOPMYJIbI HE COBIIA-
naior. B camowm zieste, Ha puc. 69 mbr Bugum 12 ukon, a Ha puc. 70 — 15 uxon
(cm. Takke puc. 71). Bmecte ¢ Tem HeTPyAHO YOEAUTHCS, YTO MOICTAHOBKA —
9KBUBAJEHTHOE Tpeodpa3oBaHye aJrOPUTMOB, TaK KaK MCXOMHBIA U 1peod-
pPa3oBaHHbIN AJITOPUTMbI JIAI0T OJMHAKOBbBIE PE3YJIbTAThI JAJS OJHUX U TEX Ke
MCXO/IHBIX JIAaHHBIX.

[TorryTHO 3aMeTUM, YTO PABHOCUJIbHbBIE AJITOPUTMbI BCETr/Ia SKBUBAJICHTHBI
(obpatnoe HeBepHO). Takum 00pa3oM, oriepaliust «IOICTAHOBKAy ITPE/ICTABIISIET
co00i 9KBHUBaJIEHTHOE (HO HE PaBHOCHJIbHOE) IIpeobpa3oBaHue aJrOPUTMOB.

§22. 3MOXA MOHATHbLIX AJITOPUTMOB

Mpbl paccMoTpesu psiji oniepariuii, O3BOJISIONIUX BBIIIOJTHUTD IKEUBANEHMHOE
npeoOpazoBaHue aJaropuTMOoB (IIPU KOTOPOM CMBICJI aJITOPUTMA HE MEHSETCH ).
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XUpPHOWU NUHUEN
nokasaH MapwpyT
BbINOJIHEHUA anropuTMa

OCHOBHOM anropuT™m

( lMoxon 3a rpubamu )

BcTtaHb nopaHblue

MosasTpakan

[ NMpouenypa

Cobepu Bewu
. A
\ C CoGepu Bewyu )

WkoHa «BcTtaBka» — I

3To KOMaHAaa «Mepe- Bo3bMM KOP3UHY
Aai ynpasneHue I

B npoueaypy»

Bo3abMU HOX

Boabmu xneb

Bosbmu orypey

Bo3abMu nnauwy

KoHeu

HoGepuce o neca

Haigu rpubHoe mecTo

MkoHa «KoHeu»
I npouegypbl —
Co6upaii rpubni 9TO KOMaHAa

«BepHu ynpasneHue

I B OCHOBHOW anroputm»

Puc. 71. Kak B3auMogencTByloT OCHOBHOW anropuTMm u npoueaypa?
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K ux yucsy OTHOCATCS: POKMPOBKA, BEPTHKAJIbHOE OObejrMHeHue, TOPU30H-
TaJbHOE 00beNHEeHNe U oACTaHOBKa. IlouepkHeM ele pas, 4To 3TH OIepa-
[IUM SBJISIOTCS MaTeMaThudecku cTporuMu. C pyroit CTOPOHbBI, OHU TTO3BOJISIIOT
YJIYUIIUTH MIOHATHOCTD anropuT™MoB. OTCI0/1a Cle/lyeT BasKHbIH

Buwisod. TlonstHOCTb (9PrOHOMUYHOCTH) AJTOPUTMOB MOZKHO
IIOBBICUTDH C ITOMOIIBIO CTPOTUX MaTeMaTUYECKUX METO/I0B.

[TonbiTaemcst 3arigHyTh B Oyayiiee. MoKHO IIPE/IIOJI0KUTh, YTO Mbl Ha-
XO/JIMMCS Ha TIOPOTe HOBOM 3MOXU — INOXU NOHSAMHBIX An20pummos. Briepsbie
B UICTOPHUU BO BCEM MUPE CJIOKHBIE aJITOPUTMbI CTAHYT JIETKUMU JIJ1s1 TIOHUMA-
HUs. DTO 3HAYUT, 4TO Oy/IeT peain30BaHa 3aBeTHas MeYTa MHOTUX JIa/IbHOBHU/I-
HbBIX CIIEI[MaJIMCTOB.

BMecTO HBIHEIIHUX, YMY HEIOCTUKUMBIX, aJTOPUTMUYECKUX
JUKYHIJIEH TIOBCIO/LY 3aCHSIOT BOJIIEOHBIM CBETOM YIAMBUTEb-
HO HarJIsIJIHBIE OIIMCAHUS aJlTOPUTMOB U Ipoiteccos. [lepex Ha-
UMK BOCXMIIEHHBIMM OYaMK OTKPOETCSI HOBBIM MHUDP — MHP
APYKeN0OHBIX aJITOPUTMOB, B KOTOPOM OY/IET IaPUTh HEOOBIK-
HOBEHHAs! JIETKOCTDb U IJIyOMHA IIOHUMAaHMUS.

MOJKHO NPEIIOJ0KUTh, UTO JajibHeliliee pasBUTHE TEOPUU M ITPAKTUKH
SPrOHOMHYHBIX AJITOPUTMOB IIPOJIOKUT IYTh KO 6Ce00Uell anzopummuueckoll
epamommnocmu (B TeX 1pejesiaxX, B KOTOPBIX 1000Has 3aj1adya B IIPUHIMIIE MO-
KeT OBITh peleHa).

§23. BbIBO[bl

1. Passunka — 4acTb JPAaKOH-CXEMbl, BHYTPU KOTOPOU MapUIPyT cHavaJa
pas/BauBaeTC, a 3aTeM COe/IMHSIETCS B TOUKE CJAUSHUS.

2. ¥ Pa3BHJIKH /IBa IJI€YQq, JIEBOE U ITPpaBOeE.

3. Mapwpym — 510 rpapuyecKuil yTh OT Havaja [0 KOHIA aJITOPUTMA,
MPOXOSAIINI Yepe3 MKOHBI U COeJIMHUTEIbHbIE TMHUMU.

4. MapuipyT MOKHO OIUCATh C TIOMOIIbIO (hopMY.ibl, KOTOPas Ipe/ICTaBIs-
eT co0oil TT0C/IeI0BaTeIbHOCTD OYKB, 0003HAYAIONUX UKOHDI.

5. Habop mapupymos — 370 MHOKECTBO MapIIPYTOB JJAHHOTO aJITOPUTMA.
Ha6op mapiupyToB u Habop hOPMYJI — OJHO M TO JKe.

6. Pasnocunvioie aizopummv. — 3TO aJTOPUTMbI, UMEIOIUE OJUHAKOBbIN
Habop MapuipyToB (OAMHAKOBLII HAGOP hopMy.I).

7. Pokuposxa — npeoOpa3oBaHye aJropuT™a, Ipu KOTOPOM JIeBOE U IIpa-
BOE TIJIeYU PA3BUJIKM MEHSIOTCS MECTaMMU.

8. DopmasibHoe npeodOpazoBanme ajiropurmMa X B aJITOPUTM Y Ha3bIBaeT-
Cs PABHOCHUJIBHBIM, €CJIN aITOPUTMbI X U Y paBHOCUJIbHBI.

9. PokupoBKa ABJAgEeTCA PABHOCUJILHBIM IIPe0Opa3oBaHUeM aJirTOPUTMOB.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19,

Ecnu x BusyasmpHomy anroputmy X IpUuMEHUTD OllePalnio «POKUPOBKA»,
IOJIYYUM BU3YaJIbHBIN aJITOPUTM Y, SKBUBAJIEHTHBIN aJITOPUTMY X.

POKHPOBK& IMO3BOJIACT VJAYVUIIHUTD HATJIAJHOCTD U 9PrOHOMHWYHOCTD aJi-
TOpUTMOB.

Bepmufcaﬂbuoe obvedunenue — oneparyd, Ipu KOTODOﬁ HECKOJIbKO O/I1-
HaKOBbLIX MKOH O6'b€I[I/IHHIOTCH B OAHY C IIOMOIIbLIO BepTI/IKaJIbH()ﬁ JIN-
HHUH.

BeprukanbHoe oObeuHeHNe SIBJISIETCSI PAaBHOCUJIBHBIM IIpeoOpa3oBa-
HUEM aJITOPUTMOB.

Topusonmanvroe obvedunenue — orepars, IPpH KOTOPOI HECKOJBKO
OJIMHAKOBBIX MKOH O0bEMHSIOTCS B O/IHY C IIOMOII[BIO TOPU30HTAIbHOMN
JIMHUMN.

T'opusoHTaIbHOE OObEAMHEHNE SIBJISIETCS PABHOCUJIbHBIM ITPe0Opa3oBa-
HUEM aJITOPUTMOB.

Ecnu x BusyaibHOMy anropuTMy X NpUMeHUTb Ollepalifio «BepTUKaJIb-
Hoe oObeanHenues (MU «TOPU30HTAIbHOE 00beIUHEHHUE ), TOTYUUM
BU3YyaJIbHbIN aJITOPUTM Y, 9KBUBAJIEHTHBIN aJITOPUTMY X.

BepTHKaﬂbHOG O6'be,Z[I/IH€HI/I€ N TOPHU3OHTAJIBHOE O6’IJ€,E[I/IH€HI/I€ ITO3BO-
JIAIOT YJAYYIIUTD HATJIA/JHOCTD 1 9PTrOHOMHUYHOCTD aJITOPUTMOB.

Yro06b1 yOparh HeycTpanuMoe (6e3 BBeJeHUs JOMOJTHUTENbHBIX Tepe-
MEHHBIX) IlepecedeHune JUHUN B OJIOK-cXeMe, HaJo MpeBpaTUTh OJIOK-
CXeMY B [PaKOH-CXEMY CHJIYIT.

Omnucannbie B JITAHHOM TJIaBe MaTeMaTu4yecKue MeTO/Ibl II03BOJISIOT 3Ha-
YUTEJIbHO YBEJIMYUTD ITIOHATHOCTD aJITOPUTMOB JIJIA HEJIOBEYECKOTO 3PpU-
TEJIbHOI'O BOCIIPpHUATHUA U YE€JIOBEYCCKOI'O MbIIIJICHU A.
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MPOCTbIE
LUKJAUYHDIE
AJITOPUTMbI

§1. KAKUE BbIBAKOT AJITOPUTMbI?

Pasznuuaior Tpu THIIA aITOPUTMOB: JIMHEWHbIE, Pa3BETBIEHHbIE U IIMKJIUYHbBIE.

Jlunetinvle anzopummopl — aATOPUTMBI, B KOTOPBIX HET HU Pa3BETBJICHUM, HI
OBTOPSIIONIUXCS (IIMKJINYHBIX ) y4acTKOB. IIpuMepsl mokasansl Ha puc. 1, 58§,
19-22,.39, 69, 70.

Pazsemenennvie arzopummopr — aJITOPUTMbI, B KOTOPBIX €CTh Pa3BeTBJIEHUS,
HO HeT MOBTOPAIoIMXcs (IIMKJIMYHBIX ) yuyacTKOB. [IpuMepsl nmpezcTanienst Ha
puc. 4, 9, 11-15, 27, 29-33, 46-56, 59-62, 67.

Huxnuunvie arzopummst (COKpaIleHHO UUKAbL) — AJITOPUTMBI, B KOTOPBIX
ecThb MoBTOpsIomuecs (IMUKINIHbIE) ydacTKU. Ham yKe BCTpedasinch TaKue
aJTOPUTMBI Ha puc. 25, 33a—35. IIpuiia nopa paccMoTperh JJaHHyIo TeMy 60-
Jjiee 1eTajibHo.

§2.0b630P UUKNOB A3bIKA AIPAKOH

B a3bike IPAKOH umeercs cieayiommii acCCOPTUMEHT 1{MKJIOB:

OOBIYHBIN UKL,
BETOUYHBIN ITUKJI;

ka J1JIA;
HePEeKTI0YAIONINI TIUKJI;
ki JKJIATD.

[IepBble yeTbIpe IUKJIA PACCMOTPEHBI B 9TOM M CJEAYIONIeH TaBe, 1MKJI
KIATD — B rnase 13.

§3. O6bIYHbINA LIUKN

TepmuH «0OBIYHBIH IUK/I» 0003HAYAET TPU TUIIA IIUKJIOB:
® 1ukia /1O (do—while),
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® ki [IOKA (while—do),
® rubpuanbiii ki (do—while—do).

OTimuuTh UX oueHb Jierko. Y 1ukaa /1O Bompoc pucyior BHU3Y, a jeic-
TBUE BBepxy (puc. 72). ¥ mukiaa [IOKA — Bce naobopot (puc. 73). [ubpunbii
IUKJ — 9TO «1moMechy» 1ukia /1O u nmukna ITOKA (puc. 74).

Bomnpoc BBepxy — HaBepHsKa
[Tepen namu muka ITOKA.

Y nukna /10O, naobopor,
Bompoc BHU3Y cuuT, Kak KPOT.

Barnsguem nHa puc. 18, makpoukona 4. B aToit MakpoukoHe /iBe TOYKH BBO-
na. Eciu BBecTr MKOHY «/1eicTBUE» B BEPXHIOIO TOYKY BBOJIA, TTOJIYUUM ITUKJI
O (puc. 72). Eciim — B npasyio, nosyuum 1iuka [IOKA (puc. 73). Ecau 3a-
OJTHUTB 00€ TOUKH, oOpaszyercst THOPU/IHBINA UKJT (puc. 74).

) <t |<
[elicTBue
HeicTBue Bonpoc
{ Bonpoc DeiicTBue
[ [elicTtBue
| I
Y uukna O Y uukna NOKA Y rubpuagHoro umkna son-
BOMPOC BHU3Y, BONpPOC BBEpXY, poc B cepeauHe U ABa
peicTBue BBEpXy JedcTBUe BHU3Y DeNCTBUA: BBEPXY W BHU3Y
Puc. 72. Uukn OO Puc. 73. Uukn NMOKA Puc. 74. TmbpuaHbIii UKMKN

84. UWKJINYHBIE AITOPUTMbI

[[MK/IMYHbIE aJITOPUTMBI — BEIllb IOBOJILHO c10kHast. [loaTomy MbI Oyziem pac-
CKa3blBaTh O HUX Ha CaMbIX ITPOCTBIX OBITOBLIX IpUMepax, He usberast OMO-
puctuueckux nmpueMoB. Kak ropopus Besmmkuii baes Ilackanb, «mpeamer ma-
TEeMATHUKHU HACTOJbKO CEPbE3€H, YTO II0JIE3HO HEe YIIYCKATh CJy4yas CAesaTh €ro
HEMHOT0 3aHUMaTEeJIbHBIM ».

Teneps 0 ryiapHoM. CyliecTByIolme 1UKJbl, UCIIOJIb3yeMble BO
BCEM MUpPe, UMEIOT cepbe3HbIi HeslocTaToK. OHM HaKJIa/IbIBAIOT
Ha TBOPYECKYIO MbICJIb aJITOPUTMHUCTA HEOIIPaBJaHHbIE OTPAHMU-
yeHus. I'paduka mo3Bossger cHATb MHOTHE M3 ATUX OrpaHuye-
Huii. B pesyibrate aaropuTMuyecKkasi MbICJib CTAaHOBUTCS OoJiee
eCTeCTBEHHOW U I1JI0/IOTBOPHOM.
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§5. PACCKA3 0 3MEE FOPbIHBIYE (LLUKN «[10»)

[Ipeanonoxum, y 3mest [opbiabiya Tpu rosioBbl. YToObI 10OeuTh 3Mmest, Vibs
Mypomelr o/KeH 0Tceub 3J10/1e10 BCe TOJIOBBL. T0 ecTh Tpu pa3a UCIIOJHUTD
koManay «OTpybu rososy» (puc. 75). Ecim y 3mest 11a1h T0J10B, 9Ty KOMaH/Ly
PUIETCS TTOBTOPUTD 1ISATh pa3 (puc. 76).

A eciin y 3mest cTo WM Thicsgya rosio? Torma — ecu eiicTBoBaTh B 100 —
IIPUJIETCS HAIIMCATD TOAPSI/L CTO WM ThICSYY KOMaH/I. SICHO, 4TO 3TO HeJlelblil
1y Th. UTOOBI M3JIOKUTH AJTOPUTM MOAO0OHBIM 00pPa30M, HUKAKOH Oymaru He
XBaTUT!

YT00bl HE MUCATH CJUIIKOM MHOI'O OJMHAKOBBIX KOMaH/[, HY’KHO MCIIOJIb-
30BaTh UMKJ. [[uki — 3TO MOBTOpSIONIEeCcs UCIIOJHEHUE OJHUX U TeX Ke KO-
man. DOKyC B TOM, YTO KOMaH/[a B aJITOPUTME 3aIIUChIBAETCS 00UH Pas, a Uc-
HOJIHSIETCS MHO20 Pa3 — CTOJIBKO, CKOJIBKO HYKHO.

Kaxk pa6oraer nukna? IpeanonoxuM, y 3mMest TOJIbLKO OJlHA ToJIOBa, KOTO-
pyIo MbI 11oOe i ¢ Tomotbio kKomanabl 1 (puc. 77). B atom ciydae Ha BoI-
poc 2: <Y 3mest [opbiHbIYA OCTAIMCH KUBbIE TOJIOBBI?» — OTBeYaeM <«HeT», U
AJITOPUTM 3aKaHUYMBACTCSI.

Ecim xe y 3Mest ecTh ylesieBiiie roJioBbl, OTBeYaeM <«/ia» |, IPoOXo/isl ue-
pe3 CTpeJiKy, CHOBa motajaeM Ha Bxoa ukoHel 1. [Tocse yero pyoum cienyio-
1yto roJsioBy. Ene pa3 3agaem Bonpoc 2. Eciu y 3mes no-npexHeMy oCTajauch
rOJIOBBI, OTBEYAEM «JIa» U BHOBb BO3BpalllaeMCsl Ha BXOJ UKOHBI 1.

Taxkum oOpasom, ucnosHeHne KoMaua 1 u 2 MOKeT IPOL0JKATLCS U CTO,
U JIBECTH, M THICSAUY pa3 — JO TexX IOp, ITOKa Hall aJirOpUT™M (YIIPaBJISIONAM
«pobotom» Mibeit MypoMmiiem) He orcedeT y 3Mmest BCe TOJOBbI /[0 MOC/IE]-
Hell — cM. Takske puc. 78.

11 . ITO aJITOPUTM, B KOTOPOM KOMaH/Ibl
I BT 3aIIMCBHIBAIOTCSI OJIMH Pa3, a BBITOJIHAIOTCS
dJIFOPUTM MHOT'OKPATHO

§6. LUKN CO CAOBHBIMU MNKOWKAMU (LUK «MOKA»)

Opmnasx bl KapsicoH, KOTOpBIi JKMBET Ha KPbillle, HAllle I KOIleJIeK M OTKPBLI eT0
(puc. 79). A uto cayunaocs ganbiie? 371ecb BO3MOKHBI BADUAHTHI.

Bapuanm 1. Komesiek okasancs nycteiM. [ToaTomy Kapacony ne ynanoch
KYTIUTH TUTIOIKY.

Bapuanm 2. B xouienbKke BCero o/iHa JIeHe)KKa, Tak 4To KapJicoH cMOT Ky-
IIUTh TOJILKO O/IHY TLJIIOIIKY.

Bapuanm 3. B xomesbke 1es1as kydya MoHeT. IToatomy Kapscon kynui ro-
py ILTIOIIEK U HaeJsIcs /10 OTBaJja.

Takum oO6pa3om, UK/ Ha PUC. 79 MOKeT:

® Hu Pa3y HE BbIIIOJIHATbHCA,
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SMENNIOPBEIHBEM

i unkinuvibHibIlel ain|rolpiniTiM|bi

Mnbs Mypomeu cpaxaeTtcs
co 3meem MopbiHbIYEM

4 B
HdaHo
Y 3mes opbiHbIYa TPU
ronossbl.
Hapo
OTpybuTtb y anoges sce
| ronosbi. 4

Beiigu B yucTo none
n Haigu 3mesn MNopbiHbiva

OTpy6u nepsyio ronosy
3melo [opbiHbIYY

OTpy6u BTOpPYIO ronoBy
3melo MopbiHbIYY

OTpybu TpeTbio ronosy
3melo [opbiHbIYY

wWnN -

Ypa! Mbi noGegunu!
OGearnaBneHHbI 3men
MopbiHbLIY ynan 3aaMepTBo

Puc. 75. Nnoxoi (o4eHb ANUHHBIN)
anroputMm. Ytobbl oTpy6uTh TPU
ronoBbl, MPUXOAUTCA NUCATb TPU
KomaHabl «OTpy6u ronosy»

MUnbsa MypoMmey cpaxaeTcs
co 3meem MOpbiHbIYEM

/
AaHo h

Y 3mesn MNopbiHbIYa NATb
ronos.

Hapo

OTpybuTh y 3noges sce
ronosbl. )

-

Beiigu B ynucTto none
u Hauaun 3mesn MopbiHbIYa

OTpybu nepseyio ronosy
3meio NopbiHbIvY

OTpy6Gu BTOPYIO ronoBy
3meio MNopbiHbIYY

OTpy6um Tperbio ronoBy
3melo MNopbiHbIYY

OTpy6u YeTBEpTYIO ronosy
3meio MopbiHbIvY

O1py6u naTyl0 ronoBy
3Melo MopbiHbIYY

b o0ON=-

Ypa! Mbl no6egunu!
OGearnaBneHHbIn 3mei
FopbiHbIY ynan samMepTBO

Puc. 76. Nnoxo# (o4eHb ANUHHbIA)
anroputm. YTo6bl OTPpYGUTH NATH FONOB,
Hapo Hanucatb NATb koMaHa «OTpy6u
ronosy». A ecnu y 3mes cTo ronos?
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SMEN IO PBIHBY

N LU KININNHHBblLe aslnopuTMbl

Unbs Mypomeu cpaxaertcs
co 3meeMm [opbiHbIYEeM

o N

Oaxo

Ha aToM pucyHke 4 Y 3mes MopbiHbIYA HEC-

nokasaH - MeTHOe YUCIO rofos

LUKNTUYHbIA o Hago
anropuTm . —

P OTpybuTthb y 3nonen sce

ronosbl, CKONbKO HU €CTb

4

Beiigu B YyMCTO none
M Hanau 3mesn MopbiHbIYa

ukn 4O

umkn i <
OTpy6um ronoey
3Mmelo MopbIHbIYY

210 u ectb UUKN, Y 3mesn MNopbiHbiYa Aa
KoToporo 6outcs 2 OCTanuch XWUBble
3Mel FopbiHbIY ronoeb?

HeT

Ypa! Mbl no6eagunu!
OGesarnaBneHHbin 3mei
FopbiHbIY ynan 3aaMmepTBo

( KoHeu i

Puc. 77. Xopowun (KOPOTKUIX) anropuTM.
A no4yemy OH KOpPOTKUA? NMOTOMY 4TO B HEM ecTb LIUAKIJI.

LMKNUYHBIA anropuTM no3sonsieT oTpybuTtb nioboe 4Yncro rosnos.
Mpu aTom HyXHa Bcero oaHa komaHaa «OTpy6u ronoBy».
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SMEN IOPBIHBEH
N LUWNKIJIMH Hble annopuuitnMbl

umkn 10 r

E 3 -
cnuny 3Mes ecTb Xu

Bble ronoBbl, 6eryHok
Bbl©3XaeT U3 UKOHbI 2
1 OTpy6u ronosy HanpaBo Yepes «Jay.

3meto Fophmhmy 3aTteM OH efeT no Kpy-
roeoin gopore ABBIA.
OH MOXeT KpYXHUTb

no HeW MHOro pas. /

Y 3mesn l‘opuuuqa
2 OoCTanuchb XHUBbie
ronosbl?

Korpa Bce ronosbl ynaayt
Ha 3emMnio, 6eryHok
noeAeT BHU3 Yepes «HeT»

YCNOBUE MNMPOAONXEHWUA LULUKITA

Y 3Mmes MNopbiHbIYa =
ocTanuch XUBbie ToNnoBbi? 5SS

YCNOBUE OKOHYAHUA LUKITA

Y 3mes MNopbiHbIYa =
oCTaNnuChb XUBble roNnoBbI? —

Puc. 78. Uukn — 3ato samevartenbHo!
KomaHabl 1 n 2 NnOBTOPAOTCA MHOMO pas,
ecnu BoinonHaetrca YCJIIOBUE NMPOAOIMKXEHUA LUKNA
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@ BLINOJHATHCS OJIUH Pas;
@ BLIIOJIHATHCI MHOTO pa3 (1Ba u OoJiee).

Takoit uksa umeer crenuaabHoe HazBanue — <K [TOKA».

PaccmoTtpum nogpobnee. [uka Ha puc. 79 HaunHaeTcs: ¢ Bompoca: «B ko-
ieJibKe eCTh JeHEeKKU?».

Ecau jeHer HeT, U3 MKOHBI «BOIPOC» OEI'YHOK BBIXOJMT Yepe3 «HeT», U
aJTOPUTM cpasdy 3akaHuuBaeTcd. CienoBaTesibHO, JeiicTBue «Bo3dbMu 13 Ko-
HIeJIbKa JIEHEKKY» He BBIIOJIHAETCS HU pasy.

Ecnu ke eHbru ecTh, 6eIryHOK BBIXO/UT Yepes «a» ¥ HauMHAeT KPYKUTb
o mapimipyty ABBI/IEKA. I1pu 3TOM BBITIOJIHAIOTCS IeHCTBUSI, 00pa3ylolue
TEeJIO IUKJIA:

® Bo3bMu u3 KolllesbKa IEHEKKY.
® Kynu cebe mIomKy.
® Cwoellb IIIONIKY.

Korja sienbru KoHuarcs, OETyHOK BBIXOAUT U3 UKOHBI «BOIIPOC» uYepe3
«HeT». VI anropuTM 3akaHuMBaeTcs.

§7. 0COBEHHOCTb LUUKNA «0»

B nmkie /1O geiictBHe BBIIOJHSIETCSI 00 BOMPOCcA. JTO 3HAYUT, UTO OETYHOK
cHavasia ImpoberaeT Yepes3 OIHy MJIM HECKOJIbKO UKOH «/IeCTBHEY, TIOTOM — Ye-
pe3 uKoHy <«Borpoc». Hampumep, B ke Ha puc. 77 cHavdasia BbITIOJIHSAETCS
neiicteue «OTpyou rosoBy 3meio ['opbiHbiuy». VM TOJBKO 1OCE 9TOTO BO3HU-
KaeT Bompoc: «Y 3Mest ['opblHbIYA OCTAJIMCH JKUBBIE TOJIOBBI?».

Takag xe kaptuHa Ha puc. 80. B Havase nukia BuIIOJHAIOTCSA /1Ba Jielic-
TBUS:

® Ilokpach o/iHY 1OCKY.
@® [ITarnu BrpaBO HA MKUPUHY TOCKH.

W nums 3atem 3azaetcst Bonpoc: «Bee mocku nmokpainensi?». IIpu oTBere
«HeT» ONMCAHHbIE /[BA IEMCTBUS BBITIOJHAIOTCS CHOBA M CHOBA.

Korza Bce ocku OyayT MOKpaiieHbl, 0€ryHOK BBIXOJUT U3 MKOHBI «BOII-
poc» uepes «jia». M anroputm 3akaHunBaeT padoTy.

8§8. CPABHEHUE LUUKNOB «MOKA» U «10»

B nmuxime ITOKA wnnasg xapruna. /[leiicrBue aub0 BOOOIE He BBITOJHSIETCS,
00 BBIIOJIHSETCSI noc/ie BOIpoca. beryHoK cHavasia JABUIKETCSI Yepe3 UKOHY
«BOIIPOC», a 3aTeM (ecJii OTBET OJIarONPUATHBIN) — Yepe3 UKOHY <«JIeicTBUEe»
(puc.79).

PaccMoTpuM TIpOTMBOIIOJIOKHBIA TIpUMEpP, CBA3aHHBIA ¢ 1ukiaoMm /1O
(puc. 77). HeB03MOXKHO IIpe/CTaBUTh, uTOOBI Ha OUTBY ¢ Mibeit Mypomiiem
U3HAYAJIbHO NPUOBLT 3Mel-UHBaIU/, Y KOTOPOTO HET HU OJHOM TOJIOBBI.
[ToaToMy MOKHO OBITH YBEPEHHBIM, UYTO [0 Hayajla CPAKEHUS, 110 KpalHei
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UcTtopus o ToM, kak KapncoH, KoTopbii
XWUBEeT Ha Kpblilie, Hallen Kowenek

NoaHUMU KOoLwenek

I

OTKpo# Kowenek

LUwukn NMOKA

1=

aa
( B kowenbke ecTb AeHeXKNU? >.—. B Teno umukna
A

KoMaHAaa
«BOMpoOC»

HeT ® B

Bo3bMu U3 Kowenbka AeHeXKy

Kynu cebe nniowky

Coelwb Nnowky

M @

®
E

OyeHb Xanko, HO
HUYero He nogenaeuwsb Lenb o6paTHO#

cBsa3u ABBIAEX

YCINOBUE NMPOOONXEHUA LUKITA

B kowenbke ecTb feHeXKu? — na

YCINOBUE OKOHYAHUA LUKITA

B Kkowenbke ecTb AeHexKu? — HeT

Puc. 79. Npumep uyukna NMNOKA
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( Mokpacka 3abopa ) 7 ~

BcnomHu nogckasky:

«lNoHu Geraet no Kpyry».
Bo3abMU Bepo C KpacKol U KUCTb OTO 3HA4YUT: NpuU BbINON-
HEeHuU uukna 6eryHok
e3UT No Kpyry
Mogonau Kk nesomy kpaio 3abopa /

umkn 4O

[~

Mokpacb ogHY AOCKY

llarHu BnpaBo Ha WMPUHY [OCKHU

HeT
< Bce nocku nokpaweHbl? >—

aa

Ypa! 3agaHue BbINOMHEHO.
3abop nokpawieH

{ KoHey ’

YCINOBWE NMPOAOONXEHWNA LUUKNA

Bce nocku nokpalleHbl? — HeT

YCIIOBUE OKOHYAHUA LUKITA

Bce nocku nokpalieHbl? — Aa

Puc. 80. Npumep uukna AoO
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Mepe, OjTHa ToJI0oBa y 3Mes HellpeMeHHO ecTh. CiietoBaTesibHo, b Mypomerr
00s13aTe/IbHO OTCedeT 3Mer0 XOTsI ObI O/IHY TOJIOBY. DTOT IPUMEP TTOTBEPIK/Ia-
eT, 4yTo B 1ukJie /O geiicTBre BBINIOJIHAETCS, KAK MUHUMYM, O/IMH Pa3.

B mmkne 1O peiicrBue 006s3aTe/ibHO BBIIIOJHSIETCS XOTS Obl
oauH pa3. A B nukie [IOKA 1npu HEeKOTOPBIX YCJIOBUSIX JeiiC-
TBUE MOKET HU Pa3y He BBIIOJIHSITHCS.

§9. VCIOBUE NPOAOJIXKEHUA U OKOHYAHUA LUKNA

YiKe roBOpUJIOCH, YTO B UKOHE «BOIIPOC» 3allMcaH Ja-HeTHbIA Bompoc. To ecTb
JIOTHYEeCKasi IlepeMeHHas BeJIMYMHa, IIPUHUMAIOIIasl 3HAaUCHHUE «/1ay» UJIN <HEeT».
Ha puc. 79 (BHM3Y) 1MOKa3aHbI /{Ba Ba’KHbIX YCJIOBUS.

Ycnosue ITO yCJIOBUE, IPU KOTOPOM UK
IIPOJIOJIPKEHUA PO/I0JKaeT paboTaTh
UK
Ycnosue ITO yCJIOBUE, IPU KOTOPOM ITUKJI
OKOHYaHUSI 3aKaHYMBaeT padboTy
IMKJIa

YcnoBue mpoaoJiKeHUs 1UMKJIa COOTBETCTBYET IPaBOMY BbIXO/Y MKOHbI
<«BOIIPOC». Y CJA0BUE OKOHYAHUS IMKJIa — HUIKHEMY.

YcaoBue OKOHUAHUS ITMKJIA MOKET IIOMeYaThCsl KaK CJIOBOM <«HeT», TaK U
CJIOBOM «J1a». T0 ke camoe OTHOCUTCS U K YCJOBUIO ITPOJIOJIKEHUS 1TUKJIA.

IIpumep 1. Ha puc. 79 ycioBue npogoKeHus 1[IUKIa UMeeT BUJL:

B kKowwenbke ecTtb AeHEeXKN? = pna

Korja sieHbrv KOHYaTCH, JIOruyecKkasl rnepeMeHHas MU3MEHUT CBOe 3Have-
HHUE C «J/la» Ha «HET>. B sToT MOMeHT YCJAOBHUE IIPOJOJIZKEHUA IIUKJIA HCYEC3HET.
N nosiBuTCA ycaoBue OKOHYAHUS ITUKJIA:

B kowenbke ecTb AEHEXKN? = HEeT

IIpumep 2. Ha puc. 80 ycioBue mpogoKeHus 1UKIa UMeeT BU/L:

Bce pocku nokpaweHsl? = HeT

KOI‘JI& BCE€ JIOCKH 6}TIIyT IIOKpalll€Hbl, JIOTH4YeCKadA IIepeMEHHasd U3MEHHT
CBO€ 3HAQUYE€HUE C «<HET» Ha «/la». B aTor MmomMeHT YCJIOBHE ITPOAOJIZKEHHUA TTUKIIA
ncuesner. V1 moasurcsa YCJIOBHUE OKOHYaHUA TTUKJIA:
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Bce nocku nokpaweHsl? = pa

Cpasnusag npumeps 1 u 2 (puc. 79 u 80), moxxkHO chpopmyimpoBaTh

IIpasuno. B nmpaBoii yactu ycjioBus (MOAYUHASACH JIOTUKE 3a/1a-
Yl ) aJTOPUTMUCT TI0 CBOEMY YCMOTPEHMIO MOKET CTaBUTh KaK
«Jla», TaK U «HEeT».

§10. BbIBOJ bl

1.

Pasnnuaior TPpHU THIIA AJITOPHUTMOB: JIHHEfIHI)IG, pPa3BE€TBJICHHbBIC U 1TUK-
JIMYUHDIC.

B a3bike [IPAKOH umetoTcs cienyiotime Kbl

@® OOBIYHBIN UKL

® BETOYHBIN UKL,

® 1k JIA,;

@ 1epeKJIIoYaloNIni UKL,
® nuxka KIATD.

TB])MI/IH «OOBIYHBIN IHTUKJT» obo3Hauaer TPpU THUIIA ITUKJIOB:

® 1uka /10;
® kg [TOKA;
® ruOPVIHBII UKL

Cy1iecTByonye 1MKJIbl, UCITOJIb3yeMble BO BCeM MHUPe, UMEIOT HeJloCTa-
TOK. OHM HAKJIA/[bIBAIOT HA TBOPUECKYIO MBIC/Ib AJITOPUTMUCTA OTPAHU-
yenus. A3pik IPAKOH nosBosiger cHATh MHOTHE M3 3TUX OrpaHuye-
Huil. B pesysbrare airopuTMudecKkast MbICJIb CTAHOBUTCS O0OJIee ecTecT-
BEHHOM ¥ ILJIOZ0TBOPHOM.

Yenosue npodoncenust yukia — ycaoBue, Ipu KOTOPOM IIUKJI ITPOJI0JIKA-
eT paboTaTh.

Yenosue okonuanus yuxia — ycaoBue, Ipu KOTOPOM IMKJI 3aKaHYNBAET
pabory.

Y 00bIYHOrO IMKJIA YCJIOBUE HPOJIOJIKEHHS IIMKJIa COOTBETCTBYET IIpa-
BOMY BBIXO/IY HKOHBI «BOIIPOC».

Y 00BIYHOTO IUKJIA YCIOBHE OKOHYAHUS IIMKJIA COOTBETCTBYET HUKHE-
MY BbIXO/1Y UKOHBI «BOIIPOC».

YcnoBue OKOHYAHUS IIUKJIA MOKET IIOMedaThCs KakK CJI0BOM «HET», TaK
n CJIOBOM <«/la». To xe camoe OTHOCUTCS U K YCJIOBHUIO ITPOAOJIZKEHW A
ITUKJIA.



FnaBa |9

OCOBEHHOCTU
LMKJINYHbIX
ANTOPUTMOB

§1. BBEJEHUE

B atoit rnase OCBEHIAOTCA CJAE/AVIONINE BOITPOCHI:

® 10CPOYHBIN BBIXO/I U3 IIUKJIQ;
® BETOYHDBIN UKL,

® uxa [JJIA;

® 1epeKIIoYaIoNUuM IMKJI.

§2. BXO[bl U BbIXOAbl LUKJIUYHOIO AJITOPUTMA

]_[HKJI (].[HKJIH‘IHI)II»Li aJII‘OPI/ITM) UMeeT TOJbKO OJIUH BXOM. A BbIXO/ZI0B MOKET
OBITh HECKOJIBKO. O]IHI'I BbBIXO/I ITNMKJIA HA3bIBACTCA OCHOBHBIM, OCTaJIbHbIE — /1O~
CPOYHbIMH.

Haunewm c HN3y4Y€HHA JOCPOYHBIX BbIXO/[0B.

§3. JIOCPOYHbIN BbIXOA U3 LIUKIA «MOKA»

KapscoH, KOTOpbIN JKUBET Ha Kpblillle, MOXKET CheCTh OY€Hb MHOTO ILIIOIIEK.
Hasepnoe, mtyk cro. Man gaxe asectu. Ho ne 6osibine! Mnaue on mpocTo Jion-
HeT. A Terepb IPEIIONI0KIM, YTO B KOIIIEIbKe, Ha ero cyacThe (uau Oey), oka-
3aJ10Ch MSATHCOT MOHET.

3a/la/iuM BOIPOC: KaK B 3TOW cuTyaruu OyjeT padoTaTh aJrOpuTM Ha
puc. 79?

bemnbiit Kapacon! EMy He nmosaBuayelb. AJITOPUTM 3aCTaBUT €TI0 ChECThb
nsatheoT 1momek. Bee o exmnoit! M on HaBepHsika ymMpeT OT 00KOPCTBA.
[Touemy? IToTOMy UTO M3 IUKJIA HA PUC. 79 HEJIb3 BBIUTU PaHbllle BPEMEHHMU.
BcnioMmuuM — B KolllesibKe MAThCOT MOHET. JHAUYUT Kask/1asi KOMaH/1a 1UKJIa

® BosbMu M3 KOIIEIbKa JCHEKKY.
® Kynu cebe IIOMIKY.
® Cwoelllb IIONIKY.
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OyzleT UCIIOJIHEHA POBHO IATHCOT pas. M jmiib 3aTeM Ha Bonpoc: «B koiesnbke
eCTb JICHEKKU?» — MBI TTOJTYYUM OTBET «HET» M CMOKeM YUTH U3 IHKJIA.

Orcioga cieayer BbiBoA. UToObl criactu KapisicoHa, HyKHO OpraHu30BaTh
00CpounbLLl BHIXO/ U3 1UKJA. /[ 3TOTO B a/IrOPUTM HYKHO BBECTH JIOTIOJTHU-
TeJIbHYI0 KOMaH/1y-Bompoc: «Kapicon yxke Haenca?» (puc. 81).

Yro ato gact? [lomycTtuM, B KollleJibKe IMAThCOT MOHeT, a Kap/icon moxeT
CheCThb Bcero JBajnarh mimomek. [lociae Toro Kak UK MOBTOPUTCS ABAIIATH
pas, Ha Bompoc: «Kapsicon yxxe Haescsi?» — Oyzier 1moJjiyuyeH oTBer «jas. VI Mbl
6J1IaroIoJy4HO BBIH/IEM U3 I[UKJIA.

Obpamume enumanue. Ilukn wa puc. 81 umeer He O1MH, a JBa BbI-
X0/1a: OCHOBHOU W 00cpounsblil. Uepes 1mepBbIii Mbl BBIXOJMM, KOT/a B
KollleJIbKe KOHYMJIUCH JieHbI'u. Yepe3d BTOpoil — Koraa Kapicon na-
eJICs.

§4. JOCPOYHbIN BbIXOA U3 LUKIIA «105»

[Tanmuo csi0BO — 3akoH! A mamna ckasasi: CerojiHs Hy;KHO ToKpacuTh 3abop. Ha
puc. 80 mmokasan cjydaii, Kor/ja Bce U/eT 110 I1any 1 paboTa yCIemHo JOBOIUT-
c4 /10 KOHIIA.

OmHako B KM3HM BEUHO CJIy4aeTcsl TO OJAHO, TO jpyroe. Hanpumep, Hu
C TOTO HH C Cero KOHYMJIaCh Kpacka. JTOT CJydail mpejicTaBjieH Ha puc. 82.
AnropuT™ Ha puc. 82 UMeeT J[Ba BbIXO/a U3 IMKJIA: 0CHOBHOU (3a00D y/1a/10Ch
MOKPACUTh) U docpounbiii (3a00P ocTascs HeIOKPAIIEeHHBIM ).

OpmHako, 4TO 3HAYUT «KOHYMJIACh Kpacka»? OJIHO ieJ10, eCJIi KPacKU HET B
BeJ/Ipe — TOT/Ia ee MOKHO B34Th B capae. Il coBcem aipyroe, ecjiv B capae Kpacku
Toxke HeT. [Tocneanuit cayyait mokasan Ha puc. 83.

JKusub nosna Heoxkupannocreit. Komy oxora kpacuth aypankuii 3a6op,
ecJI Bce HOpMaJIbHBIE JIIO/IM yKe UTPaloT B pyTO0I? DTOT 1OJIe3HbII /115 GyT-
Gosia ¥ BpeAHbIil i 3ab60pa caydail oTpaxen Ha puc. 84. laHHbIi ajiropuTm
MHTEpPeCceH TeM, YTO B HeEM TPH BbIXO/la U3 IIUKJIA: OCHOBHOM U JIBA JOCPOYHBIX.
B niepBom ciryuae 3abop Oyziet mokpaiiieH Kak Ha/10. Bo BTopom jiesio He jiaut-
cs1 M3-3a HEXBaTKU Kpacku. B Tperbem — u3-3a mob68u K GyTOOIY.

[ToBTOpenbe — math yuyenbd. /laBaiiTe ele pa3 mOBTOPUM

IIpasuno. B nukiie Bcero ouH BXOJ. A BBIXO/IOB MOKET ObITh
MHOro. OMH BBIXO/I — OCHOBHOMU, OCTaJIbHbIE — JIOCPOYHBIE.

§5. 0COBEHHOCTU OBbIYHOI0 LUKNA

Pacemorpum 1ukist 1O u [IOKA B o61iem Bu/e.
Ananusupyst pucyHku 72—-84, MOKHO c/ie1aTh cJeyIolie 3aMeyatusl.

® BusyayibHbIil O11epaTop «0OBIYHbBIN IIUKJI» UMEET OJMH BXO/ ¥ OZ[UH WJIN
HECKOJIbKO BBIXO/IOB.

® [luka ¢ OJHUM BBIXOJOM IIpejcTaB/sgeT coOoi mamnyp-0j0k (BXo U
BBIXO/I HAXOAATCS Ha O/IHOM BEePTUKAJIN ).
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UcTopus o Tom,
kak KapncoH

Hawen Kowerek \ Lwukn MOKA
C ABYMSI BbiIXOoAaMu.

Hangwn
2T BbiXxoabi!

MogHuUMKM Kowenek

OTkpo# Kowenek

umukn NMOKA |t

< B Kowwenbke ecTb \ Aa

OEeHeXKU? /
HeT
° KapncoHn yxe Her
Haenca?
na

Bo3bMu K3 Kowenbka
OEeHEeXKY

Kynu cebGe nniowky

Chewb nniowky

OCHOBHOW OOCpPOYHbBIHA
BbiXoA BbiX0A
M3 uuKna M3 UuMuKna

OueHb xanko, Bonbwe ectb He Mory,
HO HUYero a 1o, He pnau bor,
He nopenaelb nonny!

|

1 KoHeL }

Puc. 81. [locpoy4Hbii BbIXOA U3 LUKNA MPOUCXOAUT NOTOMY,
yTo KapncoH 6onblwe He xo4yeT ecTb. CpaBHu ¢ puc. 79
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HIOGPOYHBIN BBIXOO METHVKIIE

( Mokpacka 3abopa )
LUukn OO

BosbMu Begpo C ABYMS BbiIXOAaMMU.

C KPaCKOM U KUCTh ' Hainau
aTU BbIXoAbI!

Mopgonau K neBomMy
Kpat 3abopa

uukn Ao <]

Mokpacb oAHY AOCKY

llarHun BnpaBo
Ha LWWMPUHY [OCKHU

\ HeT
< Bce foocku nokpalweHbl? 4

HeT
Aa < Kpacka koHuunacb? >—

na

OcHOBHOMW OOoCpOYHbIA
BbIXOA4 U3 UMKNa BbIXOA U3 UMKNa

3abop ocrancsa
Y SRo0n noml Y it
P Y 4YTO KOHYMNachb Kpacka

Cob6epu mansipHble
NPUHaQNexXHoCTH
M uau AOMOH

Puc. 82. [locpoyHbI/ BbIXOA U3 LIUKNA, NTOTOMY YTO KOHYUNachb Kpacka
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oGP oY HBI BEIXOO MG LNKII 8

( Mokpacka 3abopa )
Uukn c ABYMSA BbIXOAaMMU.

Bo3sbMW Bepo C Kpackoi U KUCTb Haidan 3Tu BbiXoAbI!

Mopoiamn Kk neBoMy Kpaio sabopa

g

g

Mokpack ogHY AOCKY

|

llarHu BnpaBso
Ha LUMPUHY AOCKHM

HeT
< Bce nocku nokpaweHbi? > |

HeT
aa < Kpacka B Beape koHYunacb?
BHyTpeHHU#A
LUK na
Cxopau B capaii 3a Kpackoi
< B capae ecTtb kpacka? >—| Aa
HeT
Bo3bMmu Kpacky
B capae
BHewHUA
uuKn |
OCHOBHOM A OCpOYHbIH
BbIXOA U3 LUUKNA BbiXOA4 U3 LMUKNA

3a6op nokpalweH NOTOMY YTO KOHYMMachk Kpacka

[ Ypa! 3agaHue BbINOMHEHO. j E 3abop ocTtancs HegoOKpaleHHbIM, J

|

Cobepu mansipHble
NnpMHagNexXHoOCTU U AU AOMOWA

Puc. 83. [locpoyHbii BbIXOA M3 LUKNa, NOTOMY YTO Kpacka B Begpe
KoH4Yunacb. U B capae Kpacku Toxe HeT
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LHOCPOYHBIN BEBIXOOMBIHNKII8

( NMokpacka 3abopa )

Bosbmu Beapo € Kpackou M KUCTb LUvkn c TpeMs BbIXOAAMM.
Haiau 3Tu BbiXOADI!

Mopoiau Kk neBoMy kpaio 3abopa

=

MNokpacbk oAHY AOCKY

lllarHu Bnpaso
Ha LWWMPUHY AOCKHU

HeT
< Bce gocku nokpalieHbl? >—
Aa \ Hert
( Kpacka koH4Yunacb? )
HeT
aa
PebGsTa nossanu
Tebs urpate B hpytbon?
na
OCHOBHOI JlocpouHbIif JloCpOUYHBbIHA
BbIXOA BbLIXOA BbIXOA
M3 uMKna M3 uMKna M3 umMkKna
3abop ocrancs
HeAOKpalleHHbIM, NOTOMY
4YTO KOHYMNach Kpacka
Ypa! 3apaHue BbINOSIHEHO. Bpocait paboty u
3abop nokpaleH Geru urpatb B hyT6on

3abop ocTancs HegoKpalleHHbIM,
notoMy 4to pyT6on BaxHee

Cobepu mansipHbie npuHag-
NexXHoCTU U UAU AOMOM

( KoHeu )

Puc. 84. [1ea nocpoyHbiX Bbixoga: (1) noToMy, 4TO Kpacka KOHYMUnachb,
(2) notomy 4TO pebsita no3sanu urpatb B pyt6on
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Ecnu ik nmeet Gosiee 0IHOTO BBIXO/IA, OCHOBHOMU BBIXOJI, KaK IpaBu-
JI0, pazMelriaeTcsd Ha rjaaBHoOM BepTukasau. JonosHuresnbubie (J10cpoy-
HbIE) — cIIpaBa OT Hee.

[Tammyp mMUKJIA TPOXONAT Ye€PE3 MKOHY «BOIIPOCH.

Teno nukaa ITOKA naxoaurtes cipaBa OT mamirypa.

Teno mukaa /1O naxoauTes Ha maMIrype.

[TeTns nukaa HaxoAMTCA IIpaBee rJIaBHON BePTUKAIU U 3aKpydeHa 11po-
THUB YaCOBOM CTPEJIKU.

Mkona «BOIpOC» 3a/laeT YClo8ue yukia, KOTopoe paciaaeTcs: Ha JiBe
YacTu: yCJIOBUE TPOJIOJIKEHUS IMKJA U YCJIOBHE OKOHYAHUS IMKJIA
(puc. 79).

§6. BETOYHbIN LUKN

[TukJIbI, ONTMCaHHbIE BbIIIe, MOTYT UCIOJIb30BAThCS KaK B IPUMUTHBE, TaK U B
cunyate. B atom naparpade peub 10i/1eT 0 BETOUHOM IMKJIe, KOTOPbIN BCTpe-
4aeTcst TOJIbKO B CUJLYITE.

® OT0 MOBTOPHOE UCIIOJIHEHUE OTHOM
NJIN HECKOJIbBKHUX BETOK

Berounbiit ® UYToOBI MOCTPOUTH BETOYHBIN ITUKI,
IHKJT HY’KHO HaIMcaTb B MKOHE «aJ[pecs
Ha3BaHue JJaHHOM BeTKu (1aum 6oJiee

JIEBOU BETKN)

Ha puc. 80 usobpaken 1ukandHbiii aiaroputm <«Ilokpacka 3abopas.
MoskHO i HapucoBaTh ero B Buje cuiayara? /la, moskHo. PedysibTaT mokasan
Ha puc. 85.

Bo BTOpoii BeTke ca0Bo «ITokpacka» BeTpeyaeTcs /1BasK/bl: BBEPXY U BHU-
3y. JTO 3HAYMT, YTO Iepejl HaMU gemounbiil UK. BeryHok, joexas /10 ajipeca
«ITokpackar, TyT Ke BEpHETCS K Hayay BETKH U OY/JIeT «YTIOKUTb» €€ BHOBb
1 BHOBD.

[[ukanunoe aBuzkenue 1o BeTke «Ilokpackas OyeT MpogoIKaThCs, TTOKa
BBITIOJTHSETCS YCJIOBUE TTPOAOJIKEHUS ITUKJIA:

Bce npocku nokpaweHsl? = HeT

Korza Tom Coiiep KOHUUT KpacuThb 3a00p, MOSBUTCS YCIOBUE OKOHYAHUS
IUKJIA:;

Bce nocku nokpaweHnbl? = paa

[Tocsie aTOro 6€ryHOK, IIPOXO0/IsI Yepe3 UKOHY «BOTPOC», TIOBEPHET HATIPABO
1 yepes ajipec «3aBeplieHnes MonajeT B BeTKy «3asepinenues. Ha atom anro-
pUTM 3aKOoHYUT padory (puc. 85).

Jlpyroi ipuMep BETOYHOTO IIMKJA IMTOKa3aH Ha puc. S6.
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( Mokpacka 3abopa )

MNoarotoBka
K pabote

NMokpacka 3aBepweHue

Mokpack oaHy Ypa! 3apaHue

OCK
Bo:imgc?{z%po AOCKYy BbINOMHEHO.
" ?mcn. Sao0p
nokpalueH

lWarHu BrnipaBo Ha
IWUMPUHY OOCKHU

Moponau
K neBoMy Kpaio Bce gocku
sabopa noKpaLueHbI?
’{omi}‘ I'onpacxa 3“99‘“9““9
. I -

Pwuc. 85. CunyaTt c BeToYHbIM UuknomMm. CpaBHu ¢ puc. 80

KapncoH Hawen
Kowenek

e
| |

Haxogka Mokynka nnowek 3aBepleHune

B kowenbke \ HOY
MoaHumu ecTb feHexku? /
KoL enek

pa
Bo3sbMu U3 Ko-
Ny LU H

e — ernbka JeHexky
Kowenek

Kynu cebe

N WKy OuyeHb Xanko,

I HO HU4Yero
He nogenaelb

Cbellb NNOLWKY

Ifyﬂmm Mokynka nniowek 3aBeplieHue

Puc. 86. Cunyat ¢ BeTo4yHbIM LKKNoM. CpaBHu € puc. 79
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§7. CNOXHbIE BETOYHBIE LLUKJIbI

Kax u 1100011 1IMKJI, BETOYHBII IIMKJI MOKET MUMETh OCHOBHOM U JOCPOYHBII BbI-
xo/1bl (puc. 87 u 88).

BeTounpii muka MOKHO MCIIOJIB30BaTh B couetanuu ¢ mukjaamum /1O n
ITOKA. Hanpumep, Ha puc. 89 nszoOpakeHa KOHCTPYKI[US <I[UKJ B IMKJIE».
Buyrpu Berounoro nukiaa «Ilokpacka» naxoaurcest nuka 1O, comepxaiimii
WKOHBI:

® OOMakHU KHCTb B KPacky.
® Cjenail Ma30K KHCTBIO 110 JIOCKE.
® Ilokpacka JOCKM 3aKOHUEHa?

Bonpoc. 3aueM HY:XHbI MaJlIeHbKHE 4YE€pPHbIe TPEYrOJbHUKU B MKOHAX
«IToxpacka» u «ITokynka mmorniex» (puc. 85—89)?

Omeem. D710 dpuaaxku. OHU TPUBJIEKAIOT BHUMAHUE M TO3BOJISIIOT JIeTKO
3aMEeTUTb BETOUHBII IIUKJI JIayKe Py OerJioM B3TJIsIE.

§8. UNKN ANA

Ha puc. 90 u 91 nokasansl iBa BapraHTa pelieHus: MpocTO MaTeMaTU4eCKOM
3ajaun. B nepBom ciyuae ncnosibdyercs 1uka 1O, Bo Bropom — uka A JIAA.

Luxn JIJIA — cocraBHoii rpaduueckuii omepatop (puc. 18, makpounkona 6).
On copepxxut ukonbsl «Havaso mukiaa AJIA» u «xonen nukaa AJIA»> (puc. 17,
ukoubl 112 u N13), Mexly KOTOPBIMHU paciiosiarailoTcsa OjiHa UK HECKOJIbKO
JIPYTUX UKOH.

BuyTtpu umkonbl «Havano 1ukiaa [JJIA» ykaseiBalorcsa mnepe-
MeHHad IMKJa, ee HavyaJbHOe M KOHeYHOe 3HAYeHWs M Iuar.
[TpaBua 3amucu 3THX BEJWYMH OIPE/IE/ISIeTCs BbIOpAaHHBIM
BapUaHTOM TEKCTOBOTro cuHTakcuca. Ha puc. 91 usobpaxen Ba-
PUAHT, 110 YMOJYAHUIO TPUHUMAIONIMIA, YTO 1mar paBen 1.

§9. NEPEKNIOYAIOLLUNA LIUKN

[Tepekiiouaresib MO3BOJSIET CO3/laTh OCOOBIN THUIT 1MKJIA — NEPEKIIOUAIOUUTL
yuxa (puc. 18, makpoukona J). [lyist 3TOT0 HY’KHO MBICJEHHO OTOPBAaTh BBIXO/I
IIpaBOU BETBU IepeKJIouaTe/isd, 3arHyTh €ro BBePX U IPUCOEIMHUTD CTPEJIKY B
HY>KHOe MecTo (puc. 92).

Ha puc. 93 uzo0pakeH 1UKJI ¢ IePeKI0YaTesIeM, OHAKO 9TO He IePEKJII0-
YAoK MK, 2 OOBIYHbBIA.

Kak ux orsimunts? B niepBoM ciayyae nepekJioyaTe/ib MMeeT JBa BbIX0/1a,
BO BTOPOM — TOJIbKO ojiiH. EcTb ermte ogno otyinune. Ecan BBepx 3arnbaercst
BBIXO/I HKOHBI «BOIIPOC» — 3T0 00bruHbIi UK (1O, IIOKA nnu rubpuinbiii).
A ecsim KBepXy HJIeT BbIXO/I IepeKJiovyaTesis — rnepe/ HaMHu IepeKIiovalonui
UKL
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KapncoH
Hawen
Kowenek
Haxopgka Mokynka 3aBeplieHue
nniowex OCHOBHOM P
BbIX0A
M3 uMKna
HeT
o r— Blcoeu;s:bxe \ e /
Kowenek
OEeHEeXKn? /
aa
" JocpoYHbl#
KOOEJKBDHO:K BELXDA
M3 UMKna
KapncoH
yXxe
Haencsa?
HeT
Bo3bmu u3
Kowenbka
LeHeXKY
Kynu
NNIOLWKY Bonbwe OueHb
eCTb He MorY, Xarko,
a 1o, HO HU4Yero
He pau Oor, He noae-
Cbelb nonxy! naews
NIOLWKY
Mokynka Mokynka 3aBepuweHue
nnioLwex nnwek

Puc. 87. BeTo4YHbIW LUK C A4OCPO4YHBbIM BbiXxogoM. CpaBHu ¢ puc. 81
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Mokpacka
3abopa

o

NMoarotoBka 3aBeDLIeHNe
umnkn O
Bo3bmu Begpo O6MaKkHU KUCThb
C Kpackou B Kpacky Ypal! 3apaHue
M KUCTb BbIMNOJIHEHO.
3abop
nokpaweH
Cpenan Masok
“ . KUCTbIO
ononan no Aocke
K NeBoMy
Kpat 3abopa ( KoHeu )
Mokpacka
DOCKM
3aKoH4YeHa? HeT
aa

lllarHu BnpaBo
Ha LWWMPUHY
AOCKMU

a
Bce pocku A
nokpaweHb?

HeT

I/I'onphl Mokpacka 3aBepuieHune

Puc. 89. Llukn O BHYTpU BETOYHOro LUKNa.
Hangute uukn 4O u BeTouHbi uukn. O6bAcHUTE, Kak oHu paboTaloT
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BbiyucneHue BbiuucneHue
cakTopuana c nomMoLlbio cakTopuana c NoMoOLbIO
uukna 4o uukna OJA
4 B e R
AaHo OaHo
3agaHo uernoe 4Yucro 3agaHo uernoe 4yucno
n=1 n=1
Hapo Hapgo
Boiyucnute paktopuan X Bbiuucnutb paktopuan X

no coopmyne no cpopmyne
X = 102¢3¢...°n X = 102¢3e¢,..on
\_ 4 A 4
X=1 X=1
k=1

£ K A\

——————————— otrk=1pa00n
X = kX
— _
r— X = kX
k=k+1
Aa
( keein >_ \. KoHeu uukna k /
HeT
uukn 4O
uukn AanA
‘ KoHey ) | KoHeu j
Puc. 90. Kak BbIMMCNUTb Puc. 91. Kak BbilMMCNUTb
dakTopuan X = n! ¢c noMmowbio dakTopuan X = n! ¢c noMmouwbio

uukna Ao uukna 4aJnA
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C

Kak poexaTtb
Ao paboTtbl ?

)

Y106bl NOCTPOUTDL
nepeknioyaloWwmin Lukn,

y ‘\ HYXHO:
Aato @ oTOopBaThb npasblii
Boane Mmoero goma ocraHaB- BbIX0[ nepekKrnw4yarens,
nuBalwTca TpamBau 1,2,4 _
n aBTo6ycel 5,6,7,8,9. @® 3arHyTb ero BBepx;
UTo6bl fo6paTbecs Ao pavﬁon.u, @ npeBpaTUTL €ro B Lenb
Sl AONXXeH CecTb Ha TpamBaii 2 o
u exaTb Ges nepecanok. Unu Ha obpaTHOW CBA3M LMKNa
aBTobychl 8 u 9 (c nepecagkamu).
Bce ocTtanbHbie MapLipyThl
MHe He NoaXoasT.
Hapo
[oexaTtb oT foma Ao pa6oThi.
A 4
S
Kako# TpaHcnopTt MEPEKJIKYATEIDb
nogowen
I I I
o B ocTanbHbIX
Tpamsati 2 ABTOb6YyC 8 ABTO6YC 9 Qty
MoeaxaMn Moe3axai Moesxan Exarb Heb3s.
Gos ¢ nepecaakoii | | € Nepecaakoii | | Xau cneayowwii
nepecaaok Ha MeTpo Ha ) TpamBai unu
Tponneubyc aBTOOYyC

JleBblA BbIXOA

nepeKnw4yartens

NpaBbi BbIX0OA
nepeksovyaTens

' KoHey '

Puc. 92. MNepekniovyalowmm LuKn
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NcTopusa ctyaeHTa, KOTOPbINA
BbIHY)XAeH noapabaTtbiBaTh

===
/ﬂm, Hmem./ MEPEKJNTIOYATEIb

I | I I

MoHeaenbHUK BTOPHMK Cpena Yetsepr, Cy66orTa,

nATHUUA BOCKpeceHbe
Yyuce B PaGotaii PaGortan Yuyuck B Pa6oTa#
MHCTUTYTe rpy34MKoMm CTOpOXeM UHCTUTYTE OBOPHUKOM

[ | | |

CTtyaeHT 3aKoH4YUN \ 2l
UHCTUTYT?

aa

( KoHeu )

Puc. 93. Uukn 10, B KOTOPOM €CThb nepeknioyartenb

8§10. KOrOA B UKOHE «MMA BETKWU» MULLYT CJ1IOBO
«3ABEPLUEHUE» WU «BbIXOA»?

PaccmoTpum ciryyaid, Korzia B 110oCJa€e/IHEeW BeTKe CUJIYydTa HAXOAATCS TOJbKO /1B
UKOHBI: «MM$ BETKU» U «KOHeIl». B 9ToM ciiyyae B MKOHE «MMSI BETKU» MTUIIYT
cnoBo 3asepiienue (puc. 86, 87). Uau Brixos.

Eciu B nocnenneit BeTke (KpoMe MKOH «HMM$ BETKM» M <«KOHEIl») Hapu-
COBaHbl OJITHA WJIM HECKOJIbKO MKOH «KOMMEHTApHUil», B UKOHE <«UMs BETKU»
TakKe nUIIyT 3aBepinenue (puc. 85, 89). nu Brixog.

[Ipasuno. I1lpn ONMCaHHBIX YCJAOBUAX 3allPeIaeTCsa 3aMEHSTh
cinoBo 3asepiienue (Wi Bpixox) KakuMm-amb0 APyrUM CJIO-
BOM.

Ecsu xe B mocaenneit BeTke (KpoMe MKOH UMSI BETKU M KOHEIl) HaXO[AUTCs
MKOHA, OTJIMYHAS OT KOMMEHTapus, BMecTo cjioBa 3aBepinenue (umau Boixos)
MUITYT CJI0BO, ob03Havalomiee cojep:kanne Berku. Hampumep, na puc. 88 wuc-
10JIb30BaHO CJI0BO Y OOPKa.
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§11. BbIBO/bl

1

PN OO

10.

11.

12.
13.

14.

15.

16.

17.

OOBIYHBIN IIMKJI UMeEeT OJWH BXO/. VM O/IMH WM HeCKOJIbKO BBIXO/I0B.

[TIepBbiit BBIXO/1 IIMKJIa HA3bIBAETCSA OCHOBHBIM, OCTaJIbHbIE — JIOCPOYHbBI-
MMU.

IIMKJI ¢ OJIHUM BBIXOOM IIPEACTaBISET OO0 mamMiyp-010K (BXO/ U
BBIXOJI HAXO/ISATCS HA OJTHOM BEPTUKAJIN).

Ecim ik umeet 6oJiee 0OJIHOTO BbIXO/A, OCHOBHOM BBIXO/I, KaK IIPaBM-
JI0, pa3MelllaeTcsl Ha TJIaBHOU BepTUKaau. Jlomomaurenbubie (JIOCPOY-
Hble) — CIIpaBa OT Hee.

[Tamnyp 1uKa IPOXOAUT Yepe3 MKOHY «BOIIPOC».
Teno nukna IIOKA naxoauTes cripaBa OT 1maMirypa.
Teno nukna 1O naxoaurces Ha mamiype.

[TeTsis uMKJIa HAXOAUTCH TTpaBee rJIaBHOM BePTUKAIU U 3aKpydeHa IIpo-
TUB YaCOBOU CTPEJIKH.

Nxona <«BOITPOC» 3ala€T yciosue uyurkid, KOTOpoeE pacCliaacTCia Ha ABE
HaCTH: YCJIOBUE IIPOJOJIZKEHN A ITUKJIA U YCJIOBUE OKOHYAaHUA IITUKJIA

Bemounuwuii UUKJL — 9TO IIOBTOPHOE UCIIOJIHEHUE OI[HOﬁ NJIN HECKOJIbKHUX
BETOK.

Y1o0ObI TOCTPOUTH BETOYHBIN 1TMKJI, HY’KHO HAITMCATh B MKOHE <apec»
Ha3BaHue JJaHHOU BeTKH (1yu OoJiee JIeBOM BETKH ).

BeTouyHblil MK UCIIOJIB3YETCS TOJIBKO B CUJIYITE.

Kax u 71100011 1{MKJI, BETOUHBIH IIMKJI MOXKET UMETh OCHOBHOM ¥ JI0CPOY-
HbIW BBIXO/IbI.

B BeTOYHOM I[MKJIe B MKOHAX <«MMSI BETKU» M <aJIpec» MCIOJIb3YIOTCS
MaJIeHbKHUe YepHbIe TPEYroJbHUKU ((DIIaKKm).

Drakkn IIPUBJICKAIOT BHUMAaHWE U IIO3BOJIAKOT JIETKO 3aMETHTDL BETOY-
HBIU ITUKJI AazKe IIpn oersoM B3TJIAd1e.

Ecau B cuiyaTe ecTh /iBa BETOYHBIX IMKJIA, TO, YTOObI UX Pa3JIMYUTD,
MCTIOJIBb3YIOT JIBa Pa3HbIX MapKkepa (cM. Huske puc. 183 u 184).

Ecau B mocaeneit BeTke CUIyaTa HAXOAATCS TOJBKO MKOHbBI: «MMS$I BET-
KU», «<KOHEI[» 1, BO3MOKHO, «<KOMMEHTApUIl», B UKOHE «UMS BETKU» 1~
myT cJ0BO 3aBepinenue. M Boixog.



fnaesa | 10

CNOMKHbIE
LUKAUYHBIE ANTOPUTMbI.
CTPYKTYPA «UWUKN B UUKIIE»

§1. BBEAEHUE

Pycckast MmaTpelka — urpymka ¢ cekpetoM. OTKpoelb OJIHY — B HEW IIPSYeTCs
npyras. OTKpoellb BTOPYIO — a B He#l ere o/Ha.

Mexay Tpo4YuM, IMKJ TOXKE MOKHO CIPSATaTh BHYTPHU JAPYTOrO IMKJIA.
[Tosyuaercst CTpyKTypa «IIUKJ B IIUKJI€», OYeHb MTOX0Kask Ha MaTPEIIKy B MaT-
pellke.

§2. UMK «A0» BHYTPU UUKINA «[A0»

PaccmoTpum rpadmyeckyio KOHCTPYKIIMIO <«IIMKJI BHYTPH JIPYTOTO IMKJIa».
[Tycte 910 Oy et ik JO BuyTpu nmukiaa /0.

Ha puc. 80 ectb komana «ITokpach ony n0cKy». B3rissnem Ha Hee «I1o/1
MHUKPOCKOIIOM». YTOOBI MOKPACUTH JOCKY, HA/IO C/IeIaTh HECKOJIbKO OIe€pPaIuii:
MaKHYTb KHCTb B KPacKy, c/ieJlaTh Ma30K, ITIOTOM ellle U ellle — JI0 TeX Iop, IToKa
BCsI JIOCKA He CTaHeT OKPallleHHOW. JTU JeMCTBUS MOKHO M300pa3uTh B BU/IE
muksa (puc. 94). (Puc. 94 naxooumcs ciesa om puc. 95).

Yo xe mbl crenann? Komanay «ITokpach oHy 10CKy» MbI IIpeBpaTU/IN B
IUKJIUYHBIN anropuT™m Ha puc. 94. IlepeaBuneM aTOT IMKJI BIIPAaBO U BCTaBUM
ero B puc. 95. Mbl OJIyYHJIN KOHCTPYKITUIO <ITUKJ B ITHKJIE.

Jror ajgroput™ paboraer Tak. Ilpemanosnoxum, 3abop kpacut Tom Coiiep.
Cuauasna Towm BbimmosHseT Be KoMaHbl (puc. 95):

® Bosbmu Bepo ¢ KPacKOW U KUCTb.
® Ilooiiiu K IeBOMY Kpaio 3abopa.

Jlasibiiie HY;KHO ITOKPACUTh CaMyIo TIepPBYIO J0cKy. /st aToro Tom ucmo-
HseT KOMaH/Ibl, cozep:Kaniuecs B 1ukie 0O (2):

® OOMakHU KHCTb B KPackKy.
® Cresait Ma30K KUCTBIO T10 JTOCKE.
® Ilokpacka JJocKu OKOHYeHa?
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Ecnu ne okonuena, Tom 1po/io/KaeT KpacuTh JI0 TeX 0P, MoKa He Oyjer
BBITIOJIHEHO ycJsioBUe okoHYaHus 1ukiaa 0O (2):

[Mokpacka gockn OKOHYeHa? =— pJa

Pacemorpum uuncioBoit nmpumep. Jomnyctum, 4ToObl MOKPACUTh OIHY JI0-
CKY, HY?KHO CeMb pa3 MaKHyTb KUCTh B KPaCKy M c/ieJlaTh CeMb Ma3KOB. SHAUUT
1k /1O (2) 6yaeT BbITOJHEH POBHO CEMb pa3.

[Tocne aToro Tom BbimosiHsieT kKomanbl 1ukaa 0O (1):

® [Ilaruum BIpaBO Ha IMUPUHY /IOCKMU.
® Bce nocku noxkpaiieHbl?

Ecam ner (He Bce ocku 1okpartensl), ToM ipuMercs 3a CJeayIonyio J0CKYy.

[laBaiite mpocsieum Mapuipyt. VI3 nukonst «Bce qocku mokpaiienbi?» BbI-
XO/IUM uepe3 «HeT» Harnpaso. [lo crpenke momagaem Ha Bxoxa mukmaa 1O (1).
3areM Tom HaumHaeT KpacuTb BTOPYIO J0cKy. OH ceMb pa3 MakHeT KUCThb U
cjiesiaeT ceMb Ma3koB. PazjiesiaBiimch co BTOpOi J0cKoi, ToM 1martieT Brpano
Ha IIUMPUHY /IOCKM U BO3bMETCH 3a TPeTbhio /0cKy. M Tak majee — 1moka Bech
3abop He Oyzer nmokpamen (puc. 95).

§3. UMK «[10» BHYTPU UNKNA «MTOKA»

B anropurme Ha puc. 79 samenum ukony «Cobelnb mmomky» Ha muka /1O, co-
crogimuii u3 uKoH «OTKycH KycoK ILmomKu» u «ILmomka cweepena?» (puc. 96).
B utore cnoBa nosiyunm 1uka B mukie. Huka IIOKA, noctpoennslii ¢ momo-
IIbI0O MKOHBI «B KolesbKe ecTh IeHeKKNU?», ABJISAETCA BHEIIHUM. B Hem «mps-
yercsy» BHyTpenuui muka 10O (puc. 96).

[Tpu BoimosiHenuu 1ukaa JO OeryHOK KPY;KHT 110 BHYTPeHHEH IeTJie
BHRJIB. 3a ato Bpemsi KapsicoH OTKyCbhIBaeT OJIMH KYCOK ILJIIOIIKH, TTOTOM
Apyroi u Tak gasee. Korja oH MOKOHYUT € MEPBOM ILTIOIIKOM, OyIeT BBIIOJI-
HeHO ycJsioBue okoHyanusd 1ukia /0.

Mnowka cbepena? = paa

[Tocsie aToro Mapuipyt Oeryika Mensiercs. Ecin B Kolesibke mo-IpeskHe-
MY €CTh JIeHbI'M, OeTyHOK 1100eKuT 110 BHelnHei nerie JKABBIJIEK.

[Tpenmonoxum, B komresabke 50 MoHeT, a KapJicoH cheaeT oKy 3a Tpu
npuemMa. JTO 3HAUYMT, YTO Kaxkaas Komana mukaa [IOKA Oyjer BoirosiHeHa
50 pas, a kaxkaas komana nukiaa JJO — 150 pas. (Urobsr checth 50 MITIOIIEK,
OTKYCHUB KaxK/yI0 3 pasa, Hy;kHO caenath o0 x 3 = 150 «0oTKyCchIBaHUIT» ).

84. UNKN «MOKA» BHYTPU LUUKIA «10»

Paccmorpum anroputm Ha puc. 97. IIpeanosioxum, ctapbiii macedunuk MukoJia
peru cobpath MeJl BO BCeX yJbsiX cBoeil naceku. CHadana Mukosia BbIOJIHSI-
eT Be komaH bl (puc. 97):



142 YACTb 2. ANMTOPUTMUYECKWUW A3bIK APAKOH U YA0BHbIE YEPTEXW AZITOPUTMOB

3apaHue

1.0T1kpo# puc. 80.

2. Hainau komaHay
«lMokpacb oqHYy AOCKY».

3.BMmecTo aTOM KOMaHAbI

noactaeb uukn 4O. -j
94

4. B pesynbrarte puc.
(cM. BHU3Y) npeBpaTuTcs
\ B puc. 95 (cM. cnpasa).

y

( )

uukn 4O

g

OBMaKHU KUCThb
B Kpacky

Cpenai masok
KACTbIO MO AiOCKe

HeT
NMokpacka AOCKMU
OKOHYeHa?

Aa

Puc. 94. Llukn
«[Mokpacka foCKU»

’

3agaHue

1. Haingm umkn «lokpacka
[OCKM» Ha puc. 94 n 95.

2.Y6egucs, yto uukn 4O (2)
HaxoAUTCS BHYTPU LUKNa

00 (1).

\

\

Mokpacka 3abopa )

Bosbmu Begpo
C KPackow U KUCTb

Moponan K neBoMy
Kpato 3abopa

uukn A0 (1)
-
unkn A0 (2)
=it

O6MaKHU KUCTb
B Kpacky

Cpoenai ma3sok
KUCTbIO NO AOCKe

< NMokpacka gocku Al

OKOHYeHa?

na

lWarHm Bnpaeo Ha
LWUWPUHY AOCKMU

S

HeT

Bce ngocku
nokpaleHbl?

aa

Ypa! 3apaHue
BbINOMHEHO.
3a6op nokpalueH

J

Puc. 95. Liukn B uukne.

BHyTpu uukna O (1) Haxogutcs uukn 4O (2)
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MUcTopus o ToMm, kak KaprncoH
Halwen Kowenek

¢

)

Hangu Bbixoa us
uukna 1O u Bxoa

MoaHuMKM Kowenek

B uukn MOKA.
Kakas mexpay

HUMMU CBSI3b?

OTkpoi Kowenek

Gn MO

=

na
< B kowenbke ecTbh A8HEeXKU? >0—0
A b

HeT

Bo3bMu U3 Kowenbka AeHexKy

Kynu ce6e nniowky

oo | "

OTKYCHM KYCOK NlioLWKu

< Mniowka cregeHa?

HeT

7 K
na

OyeHb Xanko, HO HUYEro
He nogenaelwsb!

J

( Koweu )

Puc. 96. Lukn B yukne. BHyTpu uukna NOKA HaxoguTtca uukn OO.
CpaBHu c puc. 79

143
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@ Hajenp 3alMTHYIO MacKy IMPOTHUB ITUeJI.
® 3aii/iu Ha 1aceKy.

Jlasbiie Hy)KHO B34Th M€/l B caMOM I1epBoM yabe. [l atoro Mukosa 3a-
OupaeT Me/l U3 MEPBOTO YJibs, JIeJIask ATO MO0YEPEHO, MTOPIHIO 32 MTOPIHUEN.
[Ipu aTOM OH HcIOJHAET KOMaH/Ibl, cojgepskanuecs B 1ukie IIOKA (2):

@ Mej 13 JAHHOTO yJibst COOPaH IIOJIHOCTBIO?
® Cobepu cieyolyio TOPIHIO Me/la U3 TAaHHOTO YJIbsI.

[Tpu Bbmosnenun nukaa [TOKA (2) GeryHOK KpysKUT 110 BHYTpPEHHEN
nerjie. 3a 970 BpeMs MukoJia 6epeT o/{Hy HOPIMIO Me/[a, ITOTOM JAPYTYIO U T. JI.

Kor/ia OH TIOKOHYUT C TEPBBIM YJibeM, Oy/IeT BBIIIOJTHEHO YCIOBHE OKOHUAHUS
nukiaa ITOKA (2).

Men 13 DaHHOro ynbsi cCobpaH NosHOCTLI? = Aa

ITocsie aToro MukoJia BelmoJiHI€T KOMaH/Ibl:

® I[lepexoau K cieayonemy yiabio.
® Mej1 13 Bcex yJbeB cOOpaH IMOJTHOCTHIO?

Eciau ner (ecam erie octaauch moJIHbIe yibk) MuKoJa mpogoJzkaeT 00xo-
JUTh IAceKy, yJeii 3a yabeM. Korja oH MOKOHYHUT € TIOCJIEAHUM yJIbeM OyzeT
BBITIOJTHEHO ycaoBue okoHyanud nukia 0 (1):

Mep 13 Bcex ynbeB coOpaH NONHOCTLIO? = faa

[Tpenmnonoxum, Ha maceke 30 yJyibeB, IpUYeM U3 KaxKI0ro yJibs Mukosia
poctaer 6 mopuui Mega. DTO 3HAYUT, YTO Kaxaass komanza mukiaa O Oyzger
BbINIOJIHEHA 6 pas, a Kaskaast komana iukaa [IOKA — 180 pas. (UTtobsr 060iiTH
30 yubeB, B3sIB U3 Kaxk/10ro 6 mopiuii, Hy:kHO coopath 30 x 6 = 180 mopigumii
Me/1a).

§5. ULUKJ1 «MOKA» BHYTPU UUKJIA «TOKA»

Pacecmorpum anroput™m Ha puc. 98. Ito pacckas o ToM, Kak Bang mosyyan je-
HbI'M U TpaTus ux Ha exy. Cnavasa Bans Boimosinsier aBe koMan bl (puc. 98):

® 3aiinu B GaHK.
® IIposepsb cBOM cyer.

[Tpexxne Bcero, Bana unrepecyercs: «Ha cuere ects nenbru?». Ecin Her,
TO UCTOPUA 3akaHuuBaetcs. [loToMy Kak Ha HET U cy/a Her.
Ecim ke nenbru ectb, BbiosHseTcs yesoBue rpoaosskenns nukiaa [ITOKA (1):

Ha cyeTe ecTb eHbrn? = paa
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(CGop Mega Ha nacexe)

HapgeHb 3awWwuTHYIO LUukn MOKA BHYTpKu uukna Ao.
Hanaun 3T¥ unuknbl!

MacKy NpoTUB nuyen

3aiau Ha naceky

1 -

2 -
Mep us .anHoro\ HeT
/

ynbs cobpaH
NONHOCTbIO?

na

Cobepu
cneaywwyio
nopuuio mepa

M3 JaHHOTO ynbs

Nepexoau
K cneaylouemy ynbio

Mea us Bcex \ HeT

ynbeB cobpaH
NONTHOCTbIO? /
)

( Koweu )

Puc. 97. C6op mepa Ha naceke. Llukn NMOKA (2) BHyTpu uukna O (1)
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B aTom caydac Bang BoimosiHsieT KoMaH/Ibl:

® CHUMM CO CY€Ta YACTh JICHET.
® Kymu cebe ey Ha Heseo.

3arem HaumHaeT padoty 1ukya IIOKA (2). Eciau ena ectb, BBIIOJIHSIETCS
ycaoBue mpogoskenus mukiaa IIOKA (2):

Ha cerogHs epa ectb? = pna

[ToaTomy BaHg BbITIOJIHIET KOMaH/IbI:

® [lozaBTpakaii.
® I[loobGenaii.
® I[loyxunaii.

Korpa nacrynur cieayionuii JieHb, Ha Bonpoc «Ha cerogns ena ectb?»
ClIe/lyeT OTBET «/Ia.

[Tpu Beimosnennu 1ukaa [TOKA (2) 6eryHOK KPy:KUT IO BHYTpPeHHENH
nersje ceMb pa3 (To ecTb B TeueHue Hezaesn). Korga Hemesnss KOHUMTCS, e/1a
TOKe KOHYUTCST (ITOCKOJIBKY €e/la Oblia KyIlJieHa POBHO Ha He/esio). beryHok
BBIXO/IUT U3 MKOHBI «BOITPOCY Yepe3 HeT. U momagaeT Ha BX0/1 BHEIITHETO 1TMKJIa
ITOKA (1).

[Tepen Baneii BHOBb BodHukaeT Bonpoc «Ha cyere ectb genbru?». M tak
Jlaee.

§6. KAK BCTABUTb UMK «10» B UUKJT «MOKA»
B OBLLLEM BUE

Ha puc. 99 nokasano nocrpoenne abcrpakTHoi (OYKBEHHON) KOHCTPYKI[MK
<1k 10 B ukie [TIOKA».

CuieBa Ha puc. 99 uzobpaxen 6ykpennbiii iuka IIOKA. Haiiure uxony C
u npesparute ee B mukJa J1O. [ns aroro BuyTps ukonbl C BctasbTe 1ukia 1O
(B enrpe). 3arem nepemecturte 1uka 0O Buyrpp nukaa IIOKA. Pesyabrar
nokasaH Ha puc. 99 (cnpasa).

Takum oOpa3om, Tpu cxeMbl Ha puc. 99 OTBeYa0T Ha BOIPOC: KaK BCTABUTD
1k /1O BuyTps nmkiaa ITIOKA.

§87. CTPYKTYPA «LUWUKN B LUKNE»

Ha puc. 100 nmpescTaBieHbl yeTbipe BapuaHTa CTPYKTYPhI <ITUKJ B IUKJIE.

® ki /1O (2) BayTpu nukia 10O (1);

® 1uka 0O (2) suyTpu nukaa [IIOKA (1);

® 1uka [IOKA (2) Buyrpu nukia 10 (1);

® 1uka [IOKA (2) Buyrpu nukiaa [IOKA (1).

Buemnnii muka obo3naven mudpoit 1, Buyrpennuii — mudpoit 2.
1-11 BapuanT nokasan Ha puc. 95 (ITokpacka 3abopa).
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( NeHbru n epa )

3anau B 6aHkK

NMpoBepb cBOW cyeT

1 ( Ha cyete e

Hahgu Bbixog U3
uukna MNOKA (2) u

Bxoa B uukn MNMNOKA (1).

Kakas mexay
HUMMU CBA3bL?

g

aa
CTb A€HbIrn? >

HeT

CHuMHU cO cyeTa YyacTb feHer

Kynu ce6e eagy Ha Hegenio

He

-
aa
< Ha cerogHs ega ectb? >~‘
nJF

NMosaBTpakan

MooGepaii

l

MoyxuHan

l

F: B
Hactynun

cnenywolwmuin eHb
N

(

OuyeHb Xanko, HO HU4ero )

He nogenaelb!

Puc. 98. [leHbru n ega. Lukn NOKA (2) BHyTpu yukna NMNOKA (1)

( KoHeun j



148 YACTb2. ANTOPUTMUYECKNI A3bIK IPAKOH N YAOBHbIE YEPTEXW AITOPUTMOB

2-1t BapuaHT — Ha puc. 96 (KapJsicon Haiesn Koriesiex).

3-it BapuanT — Ha puc. 97 (Coop meza Ha 1aceke).

4-i BapuanT — Ha puc. 98 (/lenbru u ena).

Puc. 100 ouenpb BakeH — OH 3ajiaeT IpaBuJia rpapmuueckoro CMHTaKCcuca,
HCII0JIb3yeMble TIPU CO3/IaHUU KOHCTPYKIIUM «IUKJI B IUKJIE».

Obpamume enumanue. DTN TIPaBUIa He HAJIO YIUTD W 3alIOMUHATD.
[Touemy? IToTromMy uTO MpaBM/Ia «IIOMHUT> W BBITTOJTHSIET KOMITHIO-
TepHas IpPorpaMma, KoTopasi Ha3blBaeTCsl «KOHCTPYKTOP aJITOPUT-
MoB». O6 aTOM MOPOOHO pacckasaHo B riase 32.

MamsaTka

B /1100bIX JipaKoH-cxeMax (B TOM YHCJIe, B [UKJIAX ) 3allPEeIaeTCs UCII0Ib-
30BaTh IepecedyeHre JIMHUI. JTOT 3alpeT BbIIOJHIETCS aBTOMaTHYeC-
KU — C [IOMOIIbIO «KOHCTPYKTOPA aIrTOPUTMOB». PUCYHKM B 9TOU KHUTE
MO/ITBEPIK/AAIOT 9TO TpaBuJio. [lepeceuenns nuHUNA HUTJE U HUKOT/Ia He
UCIIOJIb3YIOTCH.

§8. TPOMHASA CTPYKTYPA «LIMKN B LIUKNE»

Ha puc. 101 nokazans! Tpu 1ukia /[O, BctaBienHbie 1pyT B aApyra. [Ipu atom
UCIIOJIB3YIOTCS CIeyionine 0003HaYeHUs:

1 — Buemnuit ks /10.
2 — cpeanuint uka 1O, On naxoauTcest BHyTpH BHelHero 1ukJa /[ O.
3 — Buyrpennuit uka J1O. On HaxoauTest BHyTpHU cpeHero mukia /[ O.

Ha puc. 102 npeacrasiensl Tpu 1ukiaa [IOKA, momeniienHbie 1pyr B ApYy-
ra. [IpuBesem 0603HAUYEHUSI:

1 — Buemnuii ks ITOKA.
2 — cpepnuii nuka ITOKA. On naxoaurces BuyTpu BHelHero 1ukiia [IIOKA.
3 — BayTpennuii iuks [TOKA. On naxomurest BHyTpH cpejiHero mukiaa [TOKA.

§9. TPOMHASA CTPYKTYPA «LUIUKN B LLUKNE».
MOKA3AHbI AOCPOYHbIE BbIXOAbl U BETOYHbIN LIUKN

B zakmiouenue pacecMoTpuM 3aj1auy MOBbIIIEHHOU TpyAHOCTH. Ha npakon-cxe-
Me HeOOXOIMMO TI0Ka3aTh TPU OCHOBHBIX M TPU JIOCPOUYHBIX BBIXO/a, a UMEHHO:

jpocpounblii Beixo 1 u3 mukiaa [TOKA (1);
ocHoBHOM BbIX0o 1 U3 1ukaa ITOKA (1);
nocpounbiit Beixo u3 nukaa [IOKA (2);
ocHoBHOM BbIXo 1 U3 1ukaa ITOKA (2);
nocpounbiit Beixo u3 nukaa [IOKA (3);
ocHoBHOM BbIXo 1 U3 1ukaa ITOKA (3);
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LHVKJI B UAUVKJIE

BctaBnsiem uukn 1O Cxewma, nony4yeHHas
BHYTPb UKOHBbI C, U3 KpaiHeWh NeBon CXeMbl
a paMKy UKoHbl C B pe3ynbraTte 3aMeHbl
yaansiem MKoHbl C Ha uukn O

IOpakoH-cxema,
copepxatlias
umnkn NMNOKA

Puc. 99. Kak nocTtpouTb UUKI B LUUKNe

Uukn OO (2) Uwkn 0O (2) Lukn NMOKA (2) Lukn NMOKA (2)
BHYTPM LUMKNa BHYTPM UMKna BHYTPM LMKNa BHYTPM UuKna
0o (1) MOKA (1) Ao (1) MOKA (1)

Puc. 100. YeTbipe BapmaHTa CTPYKTYPbl «LUKN B LUKIE»
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MOACHEHWE

=
LI 4 LA

=

1 — BHeWHun uukn Ao

3 |« 2 — cpeanwii unkn fO.
OH HaxoQuTCHA BHYTPM
BHewHero uukna o

3 — BHYTPEHHUW LUMKN
0O. OH HaxoauTcs
BHYTpU cpeaHero
uukna o

& i Ol
'\)1JK(U

Puc. 101. UQukn 4O (3) BHyTpu uukna 10O (2) sHyTpu uukna O (1)

MOACHEHUE

CD_E‘:' 1 — sHewnnit yukn NOKA

2 — cpeaHun yuukn NMNOKA.
3 OH HaxoauTCs BHYTPM
[ BHewHero yukna MNOKA

C 3 — BHYTPEHHWUW LUK
MOKA. OH HaxoguTtcH
| BHYTpPU cpeaHero

uukna NMNOKA

Puc. 102. Uukn MNOKA (3) BHyTpu uukna NOKA (2) sHyTpu uukna NOKA (1)
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NMOACHEHUE

1 — BHewWwHUn (BetouyHbin) uukn NMNOKA. BeryHok aenaet netnu mMexay
UKOHOW «MMA BEeTKU» A U UKOHOUK «apgpec» A. lNokazaHbl OCHOBHOMU U
AOCPOYHbIW BbIXOA U3 3TOrO LUKna

2 — cpepgHuin unkn NMOKA. Ctpenkon nokasaHa netns cpegHero uuvkna.
Noka3aHbl OCHOBHOW U AOCPOYHbLIW BbIXO4 U3 3TOro LUUKna

— BHyTpeHHUU uukn NMNOKA. CTpenkon nokasaHa neTtnsi BHyTpeHHero
uukna. MokaszaHbl OCHOBHOW U JOCPOYHbIA BbiXOA U3 3TOrO LMKNa

u3 1-ro yukna NMNOKA
(BeTOMHOro yukna)

[ﬂocpoquuﬁ BbiXog

T h-‘@
AN
i

OcHOBHOW BbIXOA
U3 1-ro uukna NMNOKA
(BeTovyHOro uukna)

OcHoBHOW BbIXOA
u3 2-ro yukna NMNOKA

v /
[ocpoyHbii BbiXoA
[us 2-ro umkna I'IOI(A}/

| | | [ n3 3-ro yukna MOKA

—

CAM [(2A) (W) [Ocnoanon ebixon ]

[locpo4Hbli BbIXOA
13 3-ro uukna NMNOKA

Puc. 103. LUukn NOKA (3) BHyTpu uukna lNOKA (2) BHyTpu uukna NOKA (1).
OcHOBHbIEe U OCPOYHbI@ BbIXOAbI
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ITocraBiennas 3a/jaua perena Ha puc. 103. Tam nzobpazkena TpoitHast CTpyK-
Typa «IMKJI B iinkJiey 171 1ukiaa [IOKA. 9Ty KOHCTPYKITMIO MOKHO Ha3BaTh TakK:
«uxn ITOKA (3) Buyrpu nukiaa IIOKA (2) suyrpu nukiaa IIOKA (1).

Mg kaxaoro us mukiaoB 1 (Buemnuit), 2 (cpeanuit) u 3 (BHYTPeHHUIN)
MOKa3aHbl OCHOBHOM M JIOCPOYHBIN BBIXO/bI. BHEITHMIT ITUKJI TTOCTPOEH C MC-
110JIb30BaHKeM BeTouHOro 1ukJa (puc. 103).

§10. BbIBOAbI

1. B rsiaBe paccMOTpeHbBI YeThIpe BapuaHTa CTPYKTYPbI «ITHUKJI B IIUKJIE» !
® 1wuka IO BuyTpu nukia J0;
® 1wk /1O Buytpu nukiaa [TOKA;
® 1wuka [TOKA BuyTpu nukia 10O;
® ki [TIOKA BuyTpu nukia IIOKA.

2. Puc. 100 3agaer npaBusia rpaguyecKoro CMHTAKCUCa, UCIIOJIb3yeMble
IPU CO3JIAHUN KOHCTPYKIIUM «ITUKJI B ITUKJIE>.

3. OTH IIpaBuJia He HAJI0 YYUTD U 3a1llOMUHATh. [loToMYy 4TO 1paBusia «1om-
HUT» U BBIIIOJIHACT IIPOTrPpaMMa «KOHCTPYKTOP aJIrOPUTMOB».



'nasa | 11

JNIOTUYECKUE ®OPMVIIbI,
UCNOJIb3YEMbBIE
B AJITOPUTMAX

§1. BUSYANIU3ALMA NOTUYECKON OYHKLUUU «U»

— I'1e MOKHO KyIUTb IeHKa?

— B nHamem ropojike OHU IPO/JAIOTCA HA PBIHKE, HO CETrO/iHS PBIHOK 3a-
KpbIT. K TOMY Ke 1IeHKOB Mpo/JaioT He Kax/bli aeHb. [IleHkn 10BOIBHO
JOpOTHe M KaKue-TO HeB3payHble — He 3Halo, TOHPABATCS JU OHU BaM.

Yupoctum pacckas. byjem cuuraTh, 4TO ITOKYIIKa IIIeHKAa BO3MOKHA B TOM
1 TOJIBKO B TOM CJiydae, KOT/la BhINOJHAI0TCS Tpu yesoBud (puc. 104):

® y nokynaress ecTb AeHbru (Q);
@® 1uieHKu ecTh B npojgaxke (R);
@® uieHok noupasuiics (S).

B utore nmonyuyaem joruueckyio (pyHKIIUIO
X=QuARAwnS

rie X ogHauaeT «MOKHO KynuTh 1eHkas (puc. 104).

§2. YXEJIATEJIbHO U3BErATb C/IOXHbIX BbIPAXXEHUN

B TpaauiiMOHHBIX aJTOPUTMHUYECKUX A3bIKaX 3HAYCHUSIMU JIOTUYECKUX Iepe-
mMenHbIX cuutaiorcs mapsl (MCTUHA, JIOKD) uau (1, 0). C apronomuueckoit
TOYKHU 3PEHUsI, TAKOU TO/IXO0/T HeJIb3s1 IPU3HATh Y/IaUHbIM.

B camom nmeste, ucrosipb3oBanue Takux CJI0KHBIX ¢J0B, Kak UCTUHA u
JIOJKD win tauncrBennbix 1udp 1 u 0 B npumepe o 1eHkax (Kak ¥ B JI000M
JIPYTOM KOHKPETHOM IIpuMepe) sBJisieTcda HeonpaBaaHHbiM. OHO He copenc-
TBYeT MOHUMaHUIO CyTH JieJia, a Ha0O0POT, 3aTEMHSIET KapTUHY.

HenyXHy10 CJI0KHOCTD cJie/lyeT PelInuTeJbHO YCTPAHUTD.

B kauecTBe 3HaueHUU JIOTMYECKUX [IEPEMEHHBIX U JIOTUYECKUX (DYHKIIUI
ropas;/io JIydlile BbIOpaTh IIPOCThIE U SICHBIE CJI0BaA «/Aa» U «HeT». CMBIC/ 3TUX
cyioB He TpebyeT nosicienuit. OH nousiten godomy. Jlaxke pebeHOK 3HAET, UTO
Takoe «Ja» U «HeT».
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NMPUMEP
JIOTMYECKON ®YHKLUU «U»

X Q R S
MoxHo a—; HOeHbru n llleHkn ecTb " LleHok
KYNATb LWeHKka | = ecTb? B npoaaxe? noHpasuncsa?
Nornyeckas pyHkuus Nornyeckas pyHKUUA
«MOXHO KYNnWUTb LEeHKa» X=QuRmuSsS
npUHMMaeT 3Ha4YeHue «aa», npMHUMaeT 3Ha4yeHue «aa»,
ecliu OfJHOBPEeMEeHHO ecnu oHOBpPeMeHHO
BbINONHAKTCA TPU YCIOBUS: BbIMONHAOTCA TPU YCIOBUSA:
[eHbru ectb? = | pa Q = | Aa

llleHku ecTb B npogaxe? | = | Aa R = | pa
llleHok noHpaBunca? | = | Aa S = | Aa
Bo Bcex ocTanbHbiX cryyasax Bo Bcex ocTanbHbIX cny4vasx
noruvyeckas yHkuusa norunyeckas yHKuus
«MOXHO KynuThb LWeHKa» X=QuRwnusS
NpUHUMaeT 3Ha4YeHUe «HeT» npUHUMaeT 3Ha4YeHUe «HeT»

KAKUE CIIOBA O3PTOHOMUYHEE: «A, HET» WU «NCTUHA, JTOXXb»?

BonbwuHCTBO Niogei, oteeyas Ha Bonpoc «[leHbru ectb?», roBOPAT «Aga»
unu «Het». U aTo npaBunbHO.

OpHako nporpaMMMUCThLI, Crieays npasMnam MaTeMaTu4yecKon Noruku, nocrynaiT
no-gpyromy. OTBe4Yas Ha TOT XXe caMmblii BONPOC, OHU roBopAaT «AcTuHa» unu «Jloxb».
B naHHoM cny4yae TepMuHbl «cTuHa», «JloXb» CRULIKOM TPYAHBI U 3anyThiBaOT Aeno.

B ssbike [lpakoH aTOT HegocTaToK ycTtpaHeH. M NnpuHATO npaBuno:
NOr’M4YECKUE NEPEMEHHBIE NPUHUMAIOT 3HAYEHUA «OA» U «<HET»

Puc. 104. llornyeckas pyHKUMS « MOXHO KynuTb WeHKa» aBnseTca yHKUuen
Tpex Noru4yeckux nepemMeHHbIX, CBA3aHHbIX onepauuen «1N»
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Jlornueckas ITO IepeMeHHasA BeJIMYnuHa,
nmepeMeHHasA KOTOpadA NIPUHHUMAET /[Ba 3HAYCHU A
BeJIMYMHaA «J1a» U «HET»

Ucxonga u3 atoro, B ga3bike JJPAKOH ucnosnb3yoTesa KiaoueBbie €J10Ba
«Jla» U «HeT». A jorudeckue PyHKI[UM, IIepeMEHHbIE U BbIPa)KEHUsI paccMar-
PUBAIOTCSI KaK /la-HETHBIE BOIIPOCHI WJIM YTBEPIKICHMUSI.

IIpasuno. B s3vike [JIPAKOH noruyeckue repmunbl MCTUHA,
JIOJKD, 1, 0 cuuraiorcst HexKenaTeJIbHbIMU M, KaK IIPaBUJIO, HE
MCITOJIb3YIOTCS.

§3. JIOTUYECKAA ®YHKLUMNA «U»

@ Oto dhyHKIMA, KOTOpast IPUHU-
MaeT 3HAUYeHUe «Jay, eCJIH BCe
JIOTUYECKUe TTepeMEeHHbIE MMEIOT
3HAYEHHE «/1a>.

Jlornueckas
pynknua U

® B ocranbubIx cayyasax GyHKIU
IIpUHUMAET 3HaYeHUe «HeT»

(puc. 104).

§4. AJITOPUTMbI, UCNMOJIb3YIOLLUE ®YHKLUIO «U»

Ha puc. 105 mpuBesens! Ba npumepa aaroputmon. CieBa omnmucan pacckas o
nmokyiike mneHkos. CiipaBa TOT JKe caMblil aJITOPUTM IIPe/ICTaB/ieH B abCTPaKT-
HOW MaTeMaTniyeckon hopme.

[TonbrTaliTech B 1IpaBOM aJrOpUTME HAWTU M BBIJICJUTH JIOTUYEC-
Kyio ¢pynHkuuio «WM». IlonydyeHHblil pe3yabTaT NPUTOAMTCS IPU aHAJIU3e
puc. 106.

§5. [1BA CMMOCOBA 3AMUCU ®YHKLUU «U»

Ha sasbike IPAKOH cymectByioT nBa criocoba 3amucu dynkiuu U: Tekcro-
BbII 1 BU3yaJIbHBIN (Tpadpruyeckuiin).

B nepBoM ciiyyae MCIOJIB3YIOT OJIHY MKOHY <«BOIPOC», BHYTPU KOTOPOM
IUIILYT JIOTUYECKOe BbIpasKeHUe, COCTOsIIee U3 JJOTUUECKUX TePEeMEeHHBIX, CO-
e/IMHEeHHbIX 3HaKaMu jJorudeckoi onepanuu M (puc. 106, ciesa).

B npyrom cayuae Ha oHOI BepTUKaIX PUCYIOT N UKOH «BOIPOC», r11e N —
YHCJIO JIOTUYECKUX TepeMeHHbIX. [IprdyemM B Kak/101f HKOHEe 3aTUCHIBAIOT O/THY
Jornueckyio nepemennyio (puc. 106, crrpasa).
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( NMokynka weHkKa

)

< OeHbrun ectb?

> HeT

Aaa

< leHku ecTb B npogaxe?

aa

< LLleHok noHpaBuncs? >i

aa

NMNokynawn weHka

( KoHey ,

«»
Cay-o
oy
oy

Aaa

s >

Aa

B

)

Puc. 105. Npumepbl anroputMoB ¢ onepauuven «U»

BU3YAJIbHAAA

\

(EwE W]

Aa

HeT

AnroputmMm «Wx».
HepekomMeHayemas cxe

Ma

Jlornyeckoe BbipaxeHue NOCTPOEHO
C NOMOLbIO OHOW UKOHbI «BOMNPOCY,

BHYTPU KOTOPO# 3anucaHo
coctaBHoe ycnoeue Qu R mu S

OPOPMYIJIA «N»

Q
aa
R HeT
C}na

AnroputmMm «U».
PekomeHayemas cxema

JNloruyeckoe BbipaXxeHue NocTpoeHo
C NOMOLLBIO TPEX UKOH «KBONPOCY,

B KaXA0W U3 KOTOpbIX

3anucaHo npocTtoe ycrioeue

Puc. 106. Pucyinte gpakoH-cxeMy «M», kak nokasaHo cnpasa.
N3beraite HepekoMeHAyeMbIX CXeM
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§6. KAKOW CNOCOB NIVYLLE: TEKCTOBbIA WU BU3YAJIbHbIN?

Busyasbhast (popmyiia Ha prc. 106 nokassiBaet, uto 06a crocoda SKBUBAJIEHTHBL

JLJ1st IPpaKTHYECKOTO MCII0JIb30BaHUsI PEKOMEH/IYeTCsI BU3YaJIbHbIN CI10CO0,
TaK Kak oH OoJiee HATJISIeH U I03BOJIsSIeT ObICTpee HATH OMUOKY B CJI0KHOM
anropurme. Cieayer IMOAYEePKHYTh, YTO TEKCTOBBIM CIOCOO HE SIBJISIETCS 3a-
mpemnieHHbIM. HO T0/1b30BaThCST UM CJIEIyeT ¢ OCTOPOKHOCTHIO U JINIIh B TEX
CJIyJasix, KOTr/ia IoJib30Bare b YOesKIeH B CBOMX CIIOCOOHOCTSIX rapaHTUPOBATh
OTCYTCTBHE OIIUOOK.

OnbIT HOKa3bIBAET, YTO OOJIBIIMHCTBO JIIO/Ieil BBIOMPAIOT BU3YaJIbHBIH CIIO-
c06 kak 6osee serkuit. OHAKO IMOATOTOBJEHHBIE CIIEIUAJUCTBI, 3HAKOMBIE C
OCHOBAMHU MaTeMaTUYECKOW JIOTHUKHU, HHOT/IA TIPEAIIOYHTAIOT TEKCTOBBIA METO.
Takum JI10/5IM MOKHO ITOCOBETOBATh OCBOUTH 0062 METO/IA.

§7. CPABHEHWUE MATEMATUYECKOW ®OPMVJIbI
U APAKOH-CXEMbI

Ha puc. 107 npuBegena matemaruuyeckas gopmyia «M» u paBHOCHIbHAS €id
npakoH-cxema «M». Kakyio u3 Hux cieayert npeanodects? Kakas siBisiercst 60-
Jiee TIOHATHOU ? BoJsiee aproHoMuyuHoOm?
CuieBa nipejicTaBsieHa TpaAUIIMOHHASA (GOPMYJIa, TOHATHAS /TaJIeKO He BCEM.
®opmyna crpasa, HanvcanHasg Ha s3bike [JJPAKOH, namHoro serue s
nmonnManust. OHa cTaHOBUTCS elile OoJiee HarJIs[HOM, eCJIN 3aMEHUTh aOCTPaKT-
rpie OykBbl Q, R, S, B Ha KOHKPETHBIE IPOU3BO/ICTBEHHbBIE TOHATHS. Hampumep

(puc. 108):

® () = HopwMma I10/1a4M TOILIUBA;
® R = HOpMa 3a’KUTaHUS;

® 5= HopMa 3JIeKTPOIUTAHUS;
@ B = BKJIIOYUTD JIBUTATEJID.

JlBa oObexTa Ha puc. 107 (TekcToBbIN ciieBa U rpadUUeCKUil clipaBa) Ma-
TeMaTUYeCKN 9KBUBAJEHTHbBI. DTO 3HAYMT, UTO JIPAKOH-CXeMa SBJISIETCS Mame-
Mamuueckoi Gopmynoil.

Orcio/ia BbITEKAeT, 4TO MareMaruueckue (hopmyJibl OBIBAIOT HE TOJIBKO
TEKCTOBBIE, HO U Tpaduueckue (BU3yabHBIE).

N nocnenanee. Ananusupys popmyaty ciaeba Ha puc. 107, npuxoaurcs BHU-
KaTh B CJIOKHBIE ITOAPOOHOCTHU, HAIIPUMED:

X=[Q&R&S=pa]=[(Q=pa)&(R=pa) & (S =pa)]

I pakon-cxema (puc. 107, cripaBa) xopoiiia Tem, 9TO TOJTHOCTHIO H30aBJIsieT
quTATEessI OT MOA00HON HEHYKHOIN PabOTHI.

Ha puc. 107 u 108 BmecTo 3Haka «I» mcmosib3oBaH 3HAK
«&» (konbioHkiwms). Ob6a 3HaKa UMEIOT OAMHAKOBBIN CMBIC]I
1 0003HaYaIOT OHO U TO Ke. Jlasee Mbl Oy/leM MCIIOJIb30BATDH
oba 3HaKa.




158 HACTb 2. AITOPUTMUYECKNW A3bIK APAKOH M YOOBHbIE YEPTEXXW ANTOPUTMOB

MATEMATUNYHECKAHA OPAKOH-CXEMA
OPOPMYIJIA «N»

Ca)

Ecnu

TO B

(Q& R &S = pa) @}

HeT
a
HeT
CR)—
a
HeT
(s —
YcnoBHbIW onepaTop Aa

Ecnu X To0 B B
C NOrMYECKUM BbipaxeHuem
©

X=(Q&R &S = pa)
Puc. 107. MaTtemaTtu4dyeckasa cpopMyna u ApakoH-cxema «UU»

( 3anyck gsuratens )

MpumMep Npou3BOLCTBEHHOIO
anroputMa, B KOTOpOM

HeT
< Hopma nogauu Tonnuea

ucnonb3yeTcsa noruyeckas
aa
i dyHKumna «U»
< Hopma 3axuraHus >—
- Ecnu
HeT —
< Hopma anektponutaHus (Hopma nopauu Tonnuea = pa) &
(Hopma 3axuraHus = pa) &
Aa (Hopma anekTponuTtaHus = pa)
BknioyuTb ABUrarenb To
Bknwo4ynuTtb gBuratens

‘ Koneu ’

Puc. 108. NMpumep npousBoACTBEHHOro anroputMma c onepauuen «M»
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§8. JIOTUYECKAA CBA3KA «U»

3Hak «M» numeer elie 0/lHO Ha3BaHue — Jozudeckas cesska M.

[Touemy cBsaska? ITotomy uto 3Hak «M» cBSA3BIBAeT MeX1y COOOM JIOTH-
YyecKue rnepemMeHHbIe.

Hampuwmep, na puc. 104 onucana nornyeckas pyHkiusas X = Q u R u S.
B aToii (hopmysie ornueckas cBsa3ka «» nopropsercs aBa pasa. OHa cBSA3bI-
BaeT MeXK/y co0oil Tpu jornueckue nepemennnsie Q, R, S.

§9. BU3VAJIU3ALIUA IOTUMECKON ®YHKLUU «UNWN»

[Tere He moBe3s10 — oH 3a601e1. YTo ¢ HUM CIAYUYNIOCH?

Ha atort cuet MoxkeT ObITH MHOTO OTBETOB. HO MeAUITMHON Mbl 3aHUMATHC
He OyzeM. OrpaHUYIMMCST JIOTHKOIA.

Jlnst ipocToThl OyeM cuuTtath, 4To IleTs OoJieH, eciu BBIIIOJHSIETCS XOTs
ObI 0/1HO U3 Tpex ycaoBuii (puc. 109):

® y Iletu rpunm (L);
® y [letu anruna (M);
® y Iletu ymu6 (N).

B urore [IOJIYYaeM JIOTUYECKYIO (byHKumo
X=L vt M vnunn N

riae X oznavaet «Ilerst s3abosen» (puc. 109).

§10. JIOTUMECKAA ®VHKUUNA «UNTU»

® Or1o dyHKIWMS, KOTOPad MPUHUMAET
3HAYEHUE <«Jla», €CJU XOTd Obl OJHA
JIOTHYECKasi — IMepeMEeHHast  MMeeT
Jlornueckas 3HAUEHUE «J1a».

Gynxims NJIN ® ODOynkiug TpPUHUMAeT  3HAYEHHE
«tHer», ecau BCE ngornueckune
nepeMeHHble ~ MMeIOT  3HayeHue
«Hetr» (puc. 109).

§11. AJITOPUTMbI, UCNOJIb3YIOLWWNE ®YHKLUIKO «UITN»

Ha puc. 110 npueziens! /1Ba ipuMepa aaroputmoB. CiieBa pacckas o [leTunbix
Heayrax. CripaBa TOT JKe CaMblil aJITOPUTM IIPeJACTaB/eH B aOCTPaKTHOM MaTe-
MaTtu4yeckoit hopme.

[TonbiTaliTech B IpaBOM aJITOPUTME HAWTHU U BBIJICJUTD JJOTUYECKYIO (DyH-
ko «JIN». ITonyuenapiid pe3yabTaT IIPUTOANTCS Npu aHaanse puc. 111.
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NMPUAMEP
JIOTMYECKOU ®OYHKLUUU «UTTN»

X L M N
Mets v— Y MNetun Y Metun Y Metun
3abonen S rpunn? i aHruHa? Ui ywum6?
JIlornyeckasa pyHKUMA Ilornyeckasa pyHKUUA
«[Nets 3abonen» X=Lunu Munu N
NPUHUMAaET 3Ha4YeHue «ga», nNpUHUMAET 3Ha4YeHue «aa»,
€Crnu BbINONHAETCHA XOTS Obl ecCriu BbINONHAETCA XoTH Obl
OAHO M3 TPeX YCNOBWN: OAHO U3 TPeX YCNOBWUNA:
Y MNetu rpunn? = | Aa L = | na
Y Netun anruHa? = | Aa M = | Aa
Y MNetu ywno? = | Aa N = | Aa
Bo Bcex ocTtanbHbIX cly4yasx Bo Bcex octanbHbIX crny4yasax
norunyeckas yHKuus norunyeckas yHkuus
«[MNeta 3abonen» X=Lunu Munu N
NPpUHUMAaeT 3HaYeHUe «HeT» NPUHUMAaeT 3Ha4YeHue «HeT»

KAKUE CJIIOBA 3PTOHOMMWYHEE: «[1A, HET» UK «NCTUHA, NTOXb»?

BonbwKUHCTBO Nioaei, oTBevyana Ha Bonpoc «lleTs 3abonen?», oTBevyalT «aa»
unu «Het». M aTo npaBunbHO.

OaHako NporpaMmMMUCThl NOCTYNakwT no-apyroMy. OTBevas Ha TOT XKe caMblit
BONpPOC, OHM roBOpPAT «McTuHa» unu «Jloxb». 3To NNoxo. MOTOMY YTO B AaHHOM
cnyyae TepMuHbl «ACcTUHA» U «JTOXb» CRIULWIKOM TPYAHbI U 3anyThiBalOT Aeno.

B ssblke [IpakoH 3TOT HEAOCTaTOK ycTpaHeH. M npuHATO npasuno:
NOrMYECKMUE NEPEMEHHBIE MPUHUMAIKOT 3HAYEHUA «O0A» U «<HET»

Puc. 109. Jloruuyeckas dpyHkuus «lMets sabonen» sapnsetrca pyHKUnen
Tpex Noru4ecknx nepeMeHHbIX, ces3aHHbiX onepauyunen «UJTN»
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(‘-ITocI'IeTeﬁ?) ( A )

HeT HeT
<V Metn rpunn?>— 4 L_>—
Aa aa
HeT HeT
<Y MeTn aHruHa? {( M
na Aa
HeT HeT
< Y MNetu ymu6?>— N
| na aa
Mets 3abonen B

‘ KoHeyu , @

Puc. 110. NMpumepbl anroputmMoB c onepauuven «AJ1N»

BU3YAJIbHAA ®OPMYIIA «UJTTN»

=

( wnn [M] wam [N] >—H°T N CM:?”—“T
A
Aa N ) HeT
aa

Anroputm «UJNTN».

Anroputm «UAUJTN».
HepekomeHayeMasa cxema

PekomeHayemasna cxema

Jlornyeckoe BbipaxeHue NOCTpoeHo
C NOMOLbIO OZJHOW UKOHbI «BOMNPOCY,
BHYTPU KOTOPOW 3anucaHo
cocraBHoe ycrnoBue «L unu M unu N»

Jlornyeckoe BbipaxxeHue NOCTPOEHO
C NOMOLLbIO TPEX UKOH «BOMNPOCY,

B KaX10M M3 KOTOPbIX

3anucaHo npocTtoe ycrnosue

Puc. 111. Pucyitte gpakoH-cxemy «UAJIU», kak nokasaHo crnpasa.
MN3beraiiTe HepeKkoMeHOyeMbIX CXeM
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§12. ABA CMOCOBA 3ANUCU OYHKLIUN «UJTN»

Ha s3bike JIPAKOH cyiectByior /iBa criocoba 3armcu dpyukiuu UJIN: Tekc-
TOBBIN U BU3YyaJibHbIH (Tpaduueckuil).

B nepBoM ciayyae MCIOJNB3YIOT OJHY MKOHY «BOIIPOC», BHYTPU KOTOPOMH
MUIITYT JOTHUYECKOe BbIpakeHUe, COCTOsIIee U3 JIOTHYECKUX TIepeMeHHbBIX, CO-
e/IMHeHHbIX 3HaKamMu Jjorndeckoi oneparuu UJIW (puc. 111, cnesa).

B apyrowm ciyuae siecenkoit pucyiot N MKOH «BOIIPOC», rjie N — YUCJI0 JI0-
TMYeCKUX repeMeHHbIX. [IpuyemM B Kak0il HKOHE 3aNMChIBAIOT OJHY JIOTHYeC-
Kyio nmepemennyio (puc. 111, cipasa).

§13. KAKOW CNOCOB NIVYLLE:
TEKCTOBbIA UNTU BU3VAJIbHbIN?

Busyanbnasa dopmyaa na puc. 111 nmokassiBaer, uto oba crnocoba dKBUBa-
JICHTHBL.

JL71s1 IpaKkTHYeCKOTo MCIIOIb30BaHUsS PEKOMEH/IYEeTCsI BU3YaIbHbII CII0CO0.
On GoJsiee HarJsiZieH M MO3BOJIsIET ObICTpee MOHSTh CyTh CJ0KHOTO aJiTOPUT-
Ma.

Caenyer nopuepkuyth: JIPAKOH e 3amnpemaer paborats ¢ jieBoit dhop-
myJsioit. Ho Tem, /111 Koro oHa Tpy/iHa, OH Tipejiaraet 6oJee ryMaHHbIi U JieT-
KU BapuaHT.

§14. CPABHEHUE MATEMATUYECKOWU ®OPMVJibl
U APAKOH-CXEMbI

Ha puc. 112 npuBenena matemaruueckasi (popmyJia U paBHOCUJIbHAS € Jipa-
KOH-CXeMa.

CaeBa — TpajMumnonHasa TekcToBas (hopmy.Jia, IOHATHASA Y3KOMY KPYTY Ma-
TeMaTUKOB U IIPOTrPaMMHUCTOB.

CnpaBa — «JeMoKpaTuueckass» rpaduueckas GopmyJa, 3arnvcaHHas Ha
s3bike JJPAKOH. Ona nonsitHa 3HauuMTe/IbHO OoJiee IMIHPOKOMY KPyTy pa-
6oTHUKOB. Kak mokasbiBaeT 1pakTHKa, paBas (hopmyJia AOCTYIIHA JaKe TeM
JIIO/ISIM, KOTOPbIE UCIIBITBIBAIOT HEIIPEOA0JUMbIE 3aTPYAHEHUs 1IpU paboTe co
CJIOJKHOM JIeBOM (pOpPMYJION.

Ananusupysa gpopmyay ciaeBa Ha puc. 112, Hepe KO NPUXOAUTCI BHUKATD
B CJIOKHBIE ITOAPOOHOCTH, HAIIPUMEP:

X=[LvMv N=pal=[(L=pa)v (N=pa)v (N=pa)]

Jpakon-cxema (puc. 112, cirpaBa) xopoiia Tem, 4To U30aBJseT YnTaTe s
OT MOI0OHON HEHYKHOW pabOTHI.

B §14 un na puc. 112 Bmecro 3naka «MJIN» ucnonb3oBan 3Hak
«v» (muspionkims). Oba 3HaKa UMET OJAMHAKOBLIN CMbBIC/ M
0003HAYAIOT O/HO ¥ TO Ke. [lasee Mbl OyjieM KUCIIOJIb30BaTh 00a
3HaKa.
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MATEMATUNWYHECKAHA OPAKOH-CXEMA

OPOPMYIIA
Ecnn
(LVMVN = pga)
TO B

«NJTTN»

HeT

L.
na

G

Aa

YcnoBHbIW onepaTtop
Ecnu X To B

X=(LVMVN = pa)

C nNorn4yecKmMm BbipaxeHuem

HeT
s
aa

©

Puc. 112. MatemaTtuyeckas dopmyna v gpakoH-cxema «AIMA»

§15. IOTUYECKAA CBA3KA «UU»

3uak «JIU» nmeer erre o/1HO Ha3BaHuue — Jgozuueckas cessxa UJIU.
[Touemy cBsizka? [Toromy uto 3Hak «VJIW» cBsidbiBaeT MeXIy co00ii J10-

I'MYECKHE IEPEMEHHDIC.

Hanpumep, na puc.109 onucana noruveckas pyukuusg X = L vau M nin
N. B aroii hopmyiie nornueckas cssizka «JIW» noBTopsieTcst aBa paza. Ona
CBSI3BIBAET MEXKIY c000i Tpu Jornyeckue nepemennnie L, M, N.

§16. JIOTUYECKAA ®YHKLUUA «HE»

@®
Jlornueckas
dpyuxiusa HE
g
O

Idt1o pynkinusgs W = Z, rae soruyec-
kue nepemennsie Z n W npunumaior
MHBEPCHbIE 3HAYEHU S, TO €CTh
Y/I0BJIETBOPAIOT YCJIOBUSIM:

ecqin Z =pa, TO W = HerT;

ecaim Z =Hetr, TO W= 1a.

MamocTparus npuseena Ha puc. 113.
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BUA3YAJIbHbIE ®OPMYIJI1bl

= HeT aa
Y4 Z
aa —— HeT
—
A B A B
| I
i Aa 5 HeT
HeT == aa
A B == A B
| |

CxeMbl criesa cogepxaTt ABOWHOE OoTpuULaHue.

C TOYKM 3peHusi 3proHOMUKKU, ABOMHOE OTpULLAHUE HeXena-
TeNbHO, TaK Kak OHO yBenuM4YnBaeT BEPOATHOCTb OWUOOK.

CxeMbl cnpaBa no3BonAT yopaTb ABOMHOE OTpULaHUue

Anroputm «HE». Anroputm «HE».
Hepexomeu.qyeman cxeMa Pekomeunyemaﬂ cxXxemMa
Jlornyeckoe BbipaxeHue «HE» nocTtpoeHo YT106bl yOparh 3HaK NOrM4eckoro
C NOMOLLbIO 3HAKa NOrMYecKoro oTpuuaHusa (BOPXHIOK 4epTy), NOMEeHANTe
OTpULAHUA — BEepXHe# 4YepThl MecTaMMu HaanucK «aa» U «HeT»

Puc. 113. BusyanbHble popmMmynbl, no3dsonsiowmue oceoboauTbcs OT 3HaKa
nornyeckoro otpuuaHus (BepxHemn 4yepThbl).
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§17. JOTMYECKOE OTPULLAHWUE KEJNATEJIbHO
YCTPAHUTb U3 AIPAKOH-CXEM

Kak m3BecTHO, JIOTHYECKOe OTpHUIlaHUE IIPE/ICTABJISIET OIIPE/IeJIEHHYIO TPY/-
HOCTb /151 monuManus. B ¢Bga3u ¢ atum Idasapa Moaan coseryer:

«Eciu 910 BO3MOKHO, n3beraiite oTpuilanuii B OyJIeBbIX [Jjrormyec-
KuX | BeipakeHusdx. lIpesncrasisieTcs, 4To UX MOHUMaHKE TIPE/ICTaB-
JISIeT TPYIHOCTD JIJISI MHOTUX ITPOTPaMMHCTOB» [ 1].

[Togcnum. B moxosxue JIOBYIIKHM 4aCTO MOIAAI0T HE TOJIBKO IIPOTPaMMUC-
Tbl. [T0/100HbBIE TPYAHOCTH MCIBITHIBAIOT U MHOTHE JIPYTUE JIIOIN.

K cuacTplio, OT 9TOH HENPUSATHOCTH MOKHO M30aBuThest. Huske Oyzer 1mo-
Ka3aHo, YTO JIOTUYEeCKoe OoTpuiianue (M Koe-4To elle) MOKHO 0e300/1e3HEHHO
U3BATH U3 TPAPUUECKUX JTOTUUECKUX BbIPAKEHUI.

§18. KAK YBPATb 3HAKWU «WU», «UJTU», «HE»
U3 UKOHbI BOMPOC?

IProHOMHUKa MO3BOJISET C/IeaTh aIrOPUTMBI (J[paKOH-cXeMbl) OoJiee JTIerKuMH,
yI00HBIMU JIJIst TOHUMaHus. [JIs1/1s1 Ha 9PTOHOMUYHYIO [PAKOH-CXEMY, YEJIOBEK
MOXKeT ckazaTh: «IlocmoTpes — u cpasdy nossiils. «B3ryisiHysl — U MUTOM BO
BCeM pasobOpasics!s.

MHuorue /110/IM UCITBITBIBAIOT TPYAHOCTH, KOTJIAa BU/ISAT, YTO BHYTPU MKOH
BOIIPOC 3allMCaHbl CJOKHBIe Jorndeckue (GopmyJibl, cojep:Kaiine 3Haku U,
NJIN, HE. TakuMm J1049M MOKHO IIOMOYb, YCTPAHUB 9TU «HEIIPUSTHbIC» 3HA-
KU.

leopema. [IpakoH-cxemy, COAEPIKAIIYI0 BHYTPU MKOH «BOIIPOCH
gornueckue 3Haku U, JIW, HE, Bceria MoskHO 11peoOpa3oBaTh
B 9KBUBAJIECHTHYIO /IPAKOH-CXEMY, HE COZEP:KaIlYyI0 YKa3aHHbBIX
3HAKOB.

JlokazatenbCcTBO Tpe/cTaBjieHO Ha puc. 114. ITOT PUCYHOK COIEPKUT
npaxmuyeckue mpueMbl, KOTOpble HY’KHO 3altOMHUTb. Huske nanpl nosicnenud
B BU/JIE TPEX BOIIPOCOB M TPEX OTBETOB.

Bonpoc 1. Kak yaanuTbh M3 MKOHBI BOIpOC Joruyeckoe orpuilanue HE
(BepxHIOIO UepTy) — cM. puc. 114, cieBa BBepxy.
Omeem 1. Y panure n3 MKOHBI BOIIPOC BEPXHIOIO YEPTY U MOMEHSIUTEe Mec-
TaMM CJIOBa «J1a» 1 «HeT» (puc. 114, cipaBa BBepxy).
Bonpoc 2. Kak ypaiauTbh U3 MKOHBI BOIIpoc Jornueckuid 3uak 1 (puc. 114,
cJieBa, YyTh HUXKe).
Omeem 2. BmecTo o/1HOM MKOHBI BOTIPOC cO 3HakoM W HapucyiiTe aBe MKO-
HbI BOITPOC:
® He cogepskaiue 3Hak U;
® pacnosioKeHHble Ha OJTHOW BepTUKAJIH;
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® 1oMeuyeHHBIE CJIOBOM «/lay Y HUKHETO BbIXO/a
(puc. 114, cipaBa, 4yTb HUXKE).
Bonpoc 3. Kak ymanuTb U3 MKOHBI Bompoc Jormdeckuit 3nak WJIN
(puc. 114, cneBa, BHU3Y).
Omeem 3. BmecTo oiHOI MKOHBI Botpoc co 3HakoM WJIW napucyiite nBe
MKOHBI BOTTPOC;:
@® He cojsep:kaiiue 3Hak NJINU;
@® pacrioJio;KeHHbIe JIeCeHKOM;
® 1oMeuyeHHbIE CJIOBOM «/lay Y HUKHETO BbIXO/a
(puc. 114, cipaBa BHU3Y).

Jlornueckwe snaxku U, IJIV, HE Bceria MokHO yOpaTh U3 JIPaKOH-
CXEM.

§19. JIOTUMECKUWA ®PATMEHT IPAKOH-CXEMbI

DparMeHT JpaKoH-CXeMbl Ha3bIBAETCS JIOTHYECKUM, €CJIM OH UMeeT OJINH BXO/I,
JIBa BBIXO/A ¥ COJIEPKUT TOJTBKO UKOHBI «BOTIPOC.
[Tpumeps! nornueckux pparMeHToB MoKa3anbl Ha puc. 106, 111, 114—-116.

§20. CTAHIAPTHASA U HECTAHJLAPTHAA IPAKOH-CXEMA «U»
INA ABYX JIOTMYECKUX MEPEMEHHbIX

Cmauaapmuaﬂ Bpa?cou—cxema «H» nnsa ABYX JIOTUYECKHUX ITEPEMEHHBIX — I9TO
CX€Ma, KOTOpasda COACPKUT [IBE€ NKOHBI BOIITPOC:

® pacnojoKeHHbie Ha OJJHON BepTUKaJIH;
® 11oMevyeHHbIE CJIOBOM </lay Y HUKHEro BbIXO/1a;
® B KaXX/0i MKOHE BOIIPOC COAEPKUTCS OZHA TIepeMeHHasl.

Cranmapthas cxema «M» mpezcraBiena Ha puc. 115, ciesa.

Hecmandapmmas opaxon-cxema «HM» jiist IByX JIOTHYECKUX TIEPEMEHHBIX — HTO
cxema, KOTopasl IOJIy4eHa ¢ IIOMOIIbI0 POKMPOBKH cxeMbl «M» (puc. 115, cripasa).

CranpapTHast 1 HecTaHaapTHas cxeMbl «» paBHocuabHbl. OHU ONKCHIBA-
10T OJIUH U TOT K€ aJITOPUTM.

§21. OTAINYUA MEXAY CTAHOAPTHOW U HECTAHAAPTHOM
CXEMAMU «WU»

YxkakeM oT/imuus MEKIY CXEMaMH.

® B cranzaprtHoii cxeme «M» 00e HKOHBI «BOIIPOC» JieKAT Ha
mamiype (puc. 115, ciena).

® B HecrangapTHOU cxeMe «V» MKOHBI «BOIPOCY» pacIiosioxe-
HbI TeceHkon (puc. 115, cipasa).
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® B cranpapTHOi cxeMe HUKHUE BBIXObI HKOH «BOIPOC» T0-
MeYeHbl CJIOBOM «Jla» (puc. 115, ciena).
® B necranpaptHoii — ci0BOM «HeT» (puc. 115, cripasa).

® B craHjapTHOUW cXeMe JIeBbIM BBIXOJI CUMTAETCS TJIaBHBIM,
1IPaBbIii — UHBEPCHDBIM.

® B necranmapTHOil cxeme Bce Ha0OOPOT. JIeBbIil BBIXO/ WMH-
BEPCHBIM, a TIPaBbIii — IJIABHBIM.

® B crangapTHON cxeMe IJIaBHBbINM BBIXOJ[ JI€KUT Ha IIaMILype
u obosnavyaercst OykBoir X. VIHBepPCHBII BBIXO/ HAXOIUTCSI
cipaBa OT ImaMirypa u obosnauaercss OykBoi X (puc. 115,
cJieBa).

® B necranmaprtHOil cxeme, HA00OPOT, TJIaBHBIA BBIXO] PACIIOJIO-
JKeH cIipaBa OT Inamirypa. VIHBepCHbIA — JIEKUT Ha IIaMILype
(puc. 115, cripasa).

B pe€ajibHbIX /[PaKOH-CXEMaX 6YKBbI X u X 006b19HO HE [INIyT, a 11oJApasy-
MEBalOT.

§22. CTAHIAPTHAA U HECTAHJAPTHAS IPAKOH-CXEMA «WJIN»
INA ABYX JIOTMYECKUX MEPEMEHHbIX

Cmanodapmmnas Opaxon-cxema <« AJIH» 1ist ABYX JIOTHYECKUX TIEPEMEHHBIX — 9TO
cxema, KOTopas COJIEPsKUT JIBe NKOHbBI BOIIPOC:

® pacnoJioKeHHbIe JIeCeHKOM;
® 11oMeuyeHHBIe CJIOBOM «Jla» y HUKHETO BbIXO/14,
® B KaXJ0H MKOHE BOIIPOC COJIEPKUTCS O/IHA TTlepeMeHHas.

Cranmaprhas cxema «VJIW» nipencraBiena Ha puc. 116, ciesa

Hecmanoapmunas opaxon-cxema «HJIU» 1t 1ByX JIOTUYECKUX HEPEMEH-
HBIX — ATO CXeMa, KOTopas MoJy4yeHa ¢ ITOMOIIbI0 POKUPOBKU cxeMbl «JIM»
(puc. 116, cripaBa).

CranmaptHasg u HectanjaptHas cxeMbl « JIW» paBHocuabibl. OHU onu-
CBIBAIOT OJIMH U TOT K€ aJITOPUTM.

§23. OTINYNA MEXXTY CTAHAAPTHOMN
WU HECTAHAAPTHOW CXEMAMU «UNTU»

YKaxkeM oTiinuus Mexay cxemamu «JIN ».

® B cranpaptHou cxeme «MJIW» 1Be UKOHBI «BOIIPOC» PaCIIO-
JIOJKeHbI JieceHkou (puc. 116, ciesa).

® B necrangaprhoit cxeme «MJIV» 06e MKOHBI «BOMPOC» Jie-
Kat Ha mamiype (puc. 116, cipasa).
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® B cranzapTHOI cxeMe HUKHUE BBIXO/[bI MKOH «BOITPOC» I10-
MeYeHbI CJI0BOM <«jia» (puc. 116, ciesa).
® B necranpaptHoii — cjioBOM «HeT» (puc. 116, cripaBa).

® B crangapTHOIl cxeMe JIeBblii BBIXOJI CUMTAETCS TJIABHBIM,
IPaBblii — MHBEPCHBIM.

® B necranzaptHoii cxeme Bce Ha0O60poT. JIeBbIil BBIXO/ WH-
BEPCHBIH, a TTPaBblii — IJIAaBHBIM.

® B crangaptHO cxeMe TJIaBHBIM BBIXOJ JIEKUT Ha IIaMIType
1 obosHavyaercs: OykBoil X. VIHBepCHBIN BBIXOJ HAXO[UTCS
crpaBa OT mamirypa u obosnaudaercs 6yksoit X (puc. 116,
cJieBa).

® B nHecranpaptHOil cxeme, HA0OOPOT, IJIaBHBIM BBIXOJ PACIIO-
JIOKEH cIpaBa OT Tamitypa. VIHBepCHBIN — JIeKUT Ha 11aM-
nype (puc. 116, cnpasa).

B peanbhbix jgpakon-cxemax OykBbl X 1 X 00bIYHO HE IHINYT, a HOAPasy-
MeBaloT.

§24. ObOBLEHUE

O06001muM MaTepuat, mpeactapieHnbiii B §21 u §23.

Obpamume eHumanue: OTINYUS TTOKA3aHbl B JKEJITBIX PaMKax.
B senennix pamkax otsmunii HET. Otciona BuiTekaeT mpaBu-
J10;

I'naBubiii Bbixo1 X /15t cranaapTabix cxem 1 u MJIW naxoaut-
Cs Ha MaMIrype.

NuBepcHblii Bbixo/1 X /715 HecTanAapTHbIX cxem 1 u NJIW na-
XO/IUTCSI HA MaMIType.

B sakiioueHue mpuBeeM Teopemy, KoTopasi ClipaBe//inBa JJsi J1o00ro J10-
ruyeckoro pparmeHra.

Teopema. Ecim riiaBHBIN BBIXOJ JIOTUYECKOTO (DPparMeHTa ecTb
pe3yJibTaT BbIYMCIEHUsT Joruueckoil ¢pyHkuuu X, To uHBEpC-
HBII BBIXO/I BBIUUCJLET JIOTHYecKoe oTpuiianue X.
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KAK YOAJIUTD
NOMrMM4YeCKOE OTPUUAHUE

CKQ HeT = CD aa

HeT

KAK YOAJIUTb
JIOTNMHECKYHKO CBA3KY «»

o™ L. =

na Aa

(B O™

Aa

KAK YOAJIUTb
NTIOTUYHECKYHIO CBA3KY «UAJTN»

O o
/ na
na

HeT

B

Aaa

Puc. 114. Kak yganuTb U3 UKOHbI «Bonpoc» 3Hakm HE, U, UJTN?
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CTAHOAPTHAA |'HECTAHOAPTHAA
CXEMA «N» CXEMA «N»

Jlornyeckas cxema «U» Jlornyeckas cxema «U»
Ca)e O™
Aa = HeT -
CR H’“’T — R
aa HeT
Xt Xe¢ X¢
A N /

X¢
A
FnaBHbIA NHBepCHbI UHBepCHbIA maBHbIN
BbIX0[ BbiXo4 BbiXoAa BbiX0oA

Puc. 115. CtaHaapTHbiii U1 HeCTaHA4apPTHbLIA BUA NOrMYECcKon cxembl «U»

CTAHOAPTHAA @ HECTAHOAPTHAA
CXEMA « TN » CXEMA « TN »

Jloruyeckas cxema «AJTN» INlornyeckas cxema «UJTN»
HeT aa
Co— CO=-
aa HeT

;ylum — N

HeT

X¢ X¢

A M

X¢ Xe
A A
rnaBHuﬁ\j WHBepCHbLIN MHaechu% [_ MmaBHbIN
‘ BbIXOpA, BbiXof \ ‘ BbIXO[ BbiX0A \

Puc. 116. CtaHaapTHbIi U HeCTaHA4ApPTHBLIA BUA norudyeckom cxembol «AJTU»
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§25. KAHOHUYECKAA APAKOH-CXEMA

ITO HPrOHOMUYHAS J[PAKOH-CXEMa,
BBITTOJIHSIONIAS JIOTHYECKUE OTIepaIliH,

KOTOpasd:

® crocoOHa omucaTh a100Y10

Kanonuueckas JIOTUYECKYT0 (PYHKIHUIO;
JPaKoOH-cXeMa ® HE COAEPKUT JIOTUYECKUX 3HAKOB
u, NJIN, HE;

® 1He COMEePKUT MOBTOPAIOIIUXCI
gacTeil, KOTOPbIe MOKHO YU Th
C MTOMOIIBI0 PABHOCUJIbHBIX
1peoOpa3oBaHMil.

§26. YEM PA3JIMYAIKOTCA KAHOHUYECKAA
U CTAHAAPTHAA APAKOH-CXEMA?

CranzmapTHas cxema — JKeCTKO orpeziesieHHoe oHsTue. Ee rpadpuueckas ¢popma
U Bce ee ajieMeHTbl 3aj1anbl. OHM 3a1aHbl JJorTndecKon popmyJioi. Hammpumep,
opmysa X = Q 1 R olHO3HAUHO 3a/1aeT CTaHIAPTHYIO cxeMy «W» 171g AByx
nepeMeHHbIX , R, moka3anHyio Ha puc. 115, cieba.

Kanonunueckast cxema — noHsitue ruOkoe. Jta cxeMa MOKET MEHSITh CBOIO
rpacpuueckyio (hopmMy M BXOJSAIIME B Hee 3JIeMEHTHI.

B ochHoBe 06001 cxembl (M KaHOHMYECKOW, M CTaHIAPTHOM) JIEKUT
gorndeckad ¢opmysa. CranpaptHasg cxema MoxkeT omnucbiBatb OJIHY-
EANHCTBEHHYIO dhopmysy. B otsinune ot Hee, kanoHH4Yeckast cxema Mo-
JKET OIUCBhIBATh He OJHY-eIMHCTBeHHY10, a JIIOBYIO nornueckyio popmyay.

B camowm jiesie, HanummuTe J00yi0 Jorudeckyio dhopmy.y. st BeiOpaH-
HOU BaMU (DOPMYJIbI MOKHO HAYEPTUTDH COOTBETCTBYIOINIYIO €l KAHOHUYECKYIO
cXeMy.

§27. NPUBEQEHUE APAKOH-CXEMbl K KAHOHUYECKOMY BUAY

Teopema. JIpakoH-cxeMy MOKHO 1peo0Opas3oBaTh K KaHOHHUYEC-
KOMY BHJIY C IIOMOIIBIO I[EITOYKH PaBHOCHUJIBHBIX IIPeoOpa3oBa-
HUM.

PaccemoTpum nipuBesieHrie K KAHOHUYECKOMY BU/LY /IJIs1 YeThIPeX YaCTHBIX CJIy-
yaeB (puc. 117-120).
B niepBom npumMepe ucoab3yioTcst Tpu npeodopasoBanust (puc. 117):

® yasieHue JJOTUYEeCKOro OTPULIAHUS;
@® pPOKMPOBKa;
® yjajeHue Joru4eckon cBa3ku M.
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Ha puc. 117 BugHO, 4TO B IaHHOM CJIydyae KaHOHMYECKas cXeMma COBIIa/laeT
cO cTaHAapTHOM cxeMou «W» /st ABYyX 1epeMeHHbIX.
Bo BTOpOM nipumMepe uciosib3yioTes mpeoopasosanus (puc. 118):

® yajieHue JIOTUH4eCKOro OTPUIaHMS;
® pPOKUPOBKA;
® yaasnenue siornyeckou cBasku VMJIN.

IJTOT TPUMEP JIEMOHCTPUPYET, YTO KAaHOHMYECKasl CcXeMa COBIIAJIaeT CO
crangaptTHoi cxemoi «JIM» nis AByxX nmepemMeHHbIX.

Bcerpa nm Tak ObiBaet? Bceerma i KaHOHMYECKasi cXxeMa COBIIAJIA€T CO
crangaprHoi? Her, ne Bcerga. YroObnl yOeAUTHCS B 9TOM, PACCMOTPUM €II[e
/IBa IpumMepa.

Bo TperbeM npumepe uciob3yioTes yerbipe npeobpasosanus (puc. 119):

® yjasieHue JIOTHYEeCKOro OTpUIlaHus,
® pPOKHUPOBKA;

® yjaseHue JJornyeckoit ¢Bsa3ku U;

® yjajsieHue JIOTHYeCKOro OTpUIlaHus.

Ananus pucynka 119 cBuzeresnibcTByeT, 4TO B JAaHHOM CJydyae KaHOHUYeC-
Kas cxema OTJIMyaeTcsl OT cTaHjaapTHOU. B camowm jienie, B ctaHapTHOM cxeme
«» HMKHUI BBIXOJL MKOHBI B ITOMEYeH CJIOBOM <«/la». A B KaHOHMYECKOU —
yKa3aHHBIM BBIXO/I IIOMeYeH CJI0BOM «HeT». CleoBaTe/ibHO, KAHOHUYECKash U
cTaH/apTHasl CXeMbl — pa3Hble Belllu.

Bo yerBeprom npumepe UCoab3yoTces Tpu npeobpasosanus (puc. 120):

® yjaseHue JIOTUYeCKOU CBA3KU « M »;
® yjajieHue JIOTHYeCKOro OTpUIlaHUS;
® pPOKUPOBKA.

Puc. 120 nmokasbiBaeT, 4TO ¥ B ATOM CJIydyae KAaHOHMYECKasl cXxeMa OTJinua-
eTcs oT ctangapTHoil. B camom zesie, B ctangaptaoit cxeme «JIN» Huxknui
BBIXO/I UKOHBI A ITOMEYEH CJIOBOM «JIay». A B KAHOHMYECKOM — YKa3aHHbBIN BbI-
X0/l TToMedeH cJIoBOM «HeT». CiefoBaTesibHO, KAaHOHUYECKas U CTaHJAapTHas
CXeMbI OTJIMYAIOTCS JIPYT OT JpyTa.

Ha puc. 121 npeacrassiensl yrpa)kHeHHS, KOTOPbIE TTOMOTYT YU TATeIo 3a-
KPEIUTh MaTepHaJl.

§28. CTAHAAPTHbIE W HECTAHOAPTHbBIE APAKOH-CXEMbI
«WU», «UU» ANA TPEX TOTMYECKUX NEPEMEHHbIX

Bpimte, na puc. 115 u 116 mbl u3yuniiu cTaHiapTHbie U HeCTaHapPTHBIE JIPAKOH-
CXeMBbI JIJIST IBYX JIOTUUeCcKuX nepemeHHbiX. /st cxembl U niepementbie ObLan
obosnauenbl OykBamu Q u R. [{nst cxembt IV — OykBamu L u M.

Tenepb paccMOTpPUM TY JKe 3ajady /IJIsT TPeX JIOTHYECKUX IepeMeHHBIX
(puc. 122). Ina cxembl U nepemennbie obo3nadenbl OykBamu Q, R, S. s
cxembl IJIN — OykBamu L, M, N.

Cpasnurte puc. 122 ¢ puc. 115 u 116. BoigBure ¢X0ACTBO M OTJIMYUSI.

Hapwucyiite anaorumyable PUCYHKH JIJIST YeThIPEX JIOTHUECKUX MTePeMEHHBIX.
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MPUBEOEHWE OPAKOH-CXEMDBbI

K KAHOHNYECKOMY BUAY
(Mpumep 1)

YpaneHue
Norn4yeckoro PokupoBka
oTpUuuaHusa

HeT Aa
<AMB <AHB

aa

<_A HeT

HeT
cDs L
HeT
Aa B

C

\\
YpaneHue KaHoHu4yeckuun
Noru4eckKkomn BUL OPaKOH-
cBA3KK «UA» CXeMbl

Puc. 117. Lleno4yka paBHOCUNbHbIX Npeobpa3oBaHUii no3Bonser
NPUBECTU ApaKOH-CXeMy K KaHoOHu4Yeckomy Buay. (Mpumep 1)

aa
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NMPUBEOEHWE OPAKOH-CXEMbI

K KAHOHUYECKOMY BUULOY
(Mpumep 2)

YpaneHue

NOrn4YecKkoro PokupoBka
oTpuuaHus

na
<Auqu <AunuB

HeT
C
|

(T s

 —) ] ]
— Aa e—— na
e
A
YpaneHue KaHoHu4yeckum
NOrn4yecKkomn BMA ApPaKOH-
cBA3KU «UJTN» CXeMbl

Puc. 118. Lleno4yka paBHOCUnbHbIX Npeobpa3oBaHui no3sonseT
NPUBECTU ApPaKOH-CXeMYy K KaHOHUu4Yeckomy Buay. (Mpumep 2)
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NMPUBEOEHWE OPAKOH-CXEMDbDI
K KAHOHNWYHECKOMY BUAY

(Mpumep 3)
YpnaneHue YnaneHue
NOruYecKkoro PokupoBka NOrnyecKkoun
oTpuuaHua CBSA3KK «U»

— \\ HeT — \ Aa — \ Het
<AMB <AMB C AuB )

Aa ha

C

.
T

HeT HeT
A

aa aa

aa HeT

1
L)
1
A
g

YpaneHue KaHoHu4Yeckuun

norn4yeckoro BUA APaKOH-
oTpuuaHusa CXeMbl

Puc. 119. Lleno4yka paBHOCUNbHbIX Npeobpa3oBaHuil NO3BONAET
NPUBECTU ApaKoH-CXeMy K KaHoHu4Yyeckomy Buay. (Mpumep 3)
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MPUBEOEHWE OPAKOH-CXEMbI

K KAHOHUYECKOMY BUNLOY
(Mpumep 4)

YpaneHue YpaneHue
Norn4yeckon NoruyeckKoro
cBA3KU «N» oTpuLaHus

PokupoBka

— HeT
{ AuB
aa |
|
C
——

o

HeT HeT

4<:’B:>_ 3a4yeM HyxHa poKkupoBKa?
aa

A
X ¢ ® i l‘lpennoparaercn, yTo
rnaBHbIA BbiXoa X AONXeH

c Bbi3BaTb aencteue C.
\ MoaTomy Bbixoa X AOSMKEH
\ HaxoAUTbCA Ha wWamnype
KaHoHu4yeckun
BUA APAKOH-
CXeMbl

Puc. 120. Lleno4yka paBHOCUINbHbIX Npeobpa3oBaHUi No3BONseET
NPUBECTU ApPaKOH-CXeMy K KaHOHu4Yeckomy suay. (Mpumep 4)
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GO Y | Gy | Gy

HeT aa HeT aa

K

A B G W
= | I

Puc. 121. lNpeobGpa3yinTe opaKOH-CXeMbl K KAHOHUYECKOMY BUAY

CTAHOAPTHAA A HECTAHOAPTHAA

CXEMA «AN» CXEMA «AN»
- 2
CR — e
Snﬂ HeT — S Al
X?"  ¢X X$ X

CTAHOAPTHAA A HECTAHOAPTHAA

CXEMA « TN » CXEMA «NITN»
Lna HeT CL na
CM:nzﬁT __ CMHBT na
Nna HeT NHGT i
XT Y Y HeT T X

Puc. 122. CtaHpapTHbIii U HECTaHJapPTHbIA BUA noruyeckux cxem «M», «UJTN»
ANSA TpexX Noruyeckux nepemMeHHbIX
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§29. BUSVANIU3ALMUA CNNOXKHbBIX NTOTMYECKUX ®VHKLUIA

Paccmorpum pyHKIHIO
X=(AunB nC) wm (DuEwnF) (1)

Ha puc. 123 nokasan Bu3yaibHbIH c11oco0 3amucu a1oil pynknuu. Ha pu-
CYHKe BU/IHO, uTO (hopmyJia (1) pasbuBaercst Ha TPU YACTMU:
® AuBu(C;
® DuEufF
® onepanus «JI1».

Oynxmusa A u B u C usobpaxkaercs ¢ oMolibio Tpex nkon A, B, C, pac-
IOJIOKEHHBIX Ha OJIHOM BePTHKaJMU. AHAJOTMYHO pUCyIOT GyHKImMO D u E
u F. Ceaska MJIN peanusyercsd ¢ IOMOILbIO JTMHUI, 00beIMHAIONINX HUKHUE
BbIX0/1bl UKOH C 1 F B Touke K (puc. 123).

B dopmyie (1) HEKOTOpBIE UIeHbl 3aIUCAHDL 0€3 JIOTHYECKOTO OTPUIAHUS
(A, B, D, E), npyrue — ¢ orpunianuem (B, F ). Ynensl 6e3 oTpuIlaHus 1peBpa-
maiorcst B uKoubl A, B, D, E, y KOTOPbIX HUKHUI BBIXOJ TIOMEUEH CJIOBOM «Jla».
Ynenam ¢ oTpuianueM COOTBETCTBYIOT MKOHBI B u F, Tjie HUKHUI BBIXO/1 TTIOMe-
4yeH cJI0BOM «HeT» (puc. 123).

[ pyrue npuMepsl aJITOPUTMOB, BBIYUCISIONINX CJIOKHbIE JIoTnuecKkue (hyH-
KI[MH, TIpeicTaBjeHbl Ha puc. 124, 125.

§30. KOrAA NYYLWIE UCNOJIb30BATb
CTAHAAPTHYIO CXEMY, A KOI'JA - HECTAHJAPTHVYIO?

Ha puc. 126 npejcraBiieH aJIrOpuTM IIPOBEPKHU IPHUOOPOB — HO HE BECH, a TOJIb-
KO ero 1mpaBag yacTb. JIeBas yacTb aJirOpUTMA OIyIIleHa, O YeM TOBOPSIT /IBe JIu-
HUU 0OpHIBA.

Berka «Kontposb mpubopoBs» aByxajpecHas. B Hell 1Be MKOHBI ajpec.
CreBa HapucoBaHa MKOHA a/Ipec <«3aBeplleHues, clpaBa — «KOHTPOJIb 3JIeK-
TPOCETH».

31ech ecthb omubKa. Mkonsl ajgpec nepenyrtanbl Mmectamu. CiieBa 10/KHA
CTOATb MKOHA aJ[peC «KOHTPOJIb 3JIEKTPOCETU», CIIpaBa — «3aBeplleHue»

B uem nipuunna omubOku? Kak ee ucrnpasutn?

Cuauana caenaeM nosicienue. B Betke «KoHTposib IpubOpoB» poBeps-
I0TCS TpU TIpuOOpa: CMHUH, 3eJIeHbIi 1 KeaThiil. Ecim ucnoptuics (oTkasasn)
XOTst ObI OJIUH HPUOOP M3 TPEX, ATO 3HAUYMT, UTO XOTSI ObI M3 OJIHON MKOHBI
BOIIPOC BBIXOAMM 4epe3 «ja». B pesysibrare MpOUCXOAUT OTOOM CHCTEMBI, U
aATOpUTM 3akaHumBaet padory (puc. 126).

Ecsn ke Bce Tpu npubopa ucipaBHbl (HET HU OJHOTO OTKa3a), TO U3 BCex
MKOH BOIIPOC BBIXOJIMM uepe3 <«HeT». 3aTeM 3allyckKaeTcs BeTKa «KoHTposb
asiekTpoceTu». [IpousBoguTcs nposepka Tpex cereil (CUHEU, 3eJIeHOU U KeJl-
Toit). Ilocsie aToro asropuT™M 3aBepinaeTcs.

Teneps pacckaskem 00 ommnoOKe.

Boiie (rnaBa 6, §4) npuBeena peKoMeHAaIMs /J1s1 IBYXa/JIPECHBIX BETOK.
HamoMmuanm ee.
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NMPUMEP
CNOXXHOW JTIOTUMYECKOW dYHKLUWU

MepBas pyHkuua «» Bropas dyHkuua «U»

X = (AuBwucC) wm (DuwEnfF)

OpakoH-cxema,

peanusyowas

dyHkyunio X JTa cxema
peanusyeT
nepBylo

PYyHKUUIO «N»

<:An>a HeT /
L ¥

HeT OTa cxema
e peanusyer
na BTOpYIO
PYyHKUMNIO «UN»

HeT
D >—
C Aa /
HeT
E
™
— Touka K
Xe X peanusyeT
dyHKUUIO
L L | <N »

Puc. 123. Kak HapucoBaTb ipaKkoH-CXeMy ANS C/I0XHOW Norn4yeckon pyHkuun?
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aa

HeT

HeT

Aa

HeT

aa

[laHHasa cxema peanusyet YHKUMUIO:

X=AuWBUCUDMUEMUF

G

HeT

HeT

HeT

aa

aa

TX

X

NaHHas cxema peanuayet QyHKUMIO:

X=Bunm(CuD)unu (EuF u G) unu K

Puc. 124. NpeobpasoBaHne ApaKOH-CXeMbl B JIOrM4eCKY0 (PyHKLUIO

Xe

aa

X

HeT

HeT
A

aa

e X

Aa

Aa
=
HeT

Xe

HeT

(B
e

(]

0

aa

J

» =
<_D-: HeT

¢ X

Puc. 125. Kakyio norudyeckyio yHKLUIO BbIYUCIIAIOT 3TU CXeMbl?
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HEMPABWUIIBHO

1. B BeTke «KoHTponb npubopoB» HeBepHO pacnonoXeHbl UKOHLI agpec. Hapy-
weHo npasuno «Mopsaok agpecos AOMXKEH COOTBETCTBOBATL NOPSAAKY BETOK».

2. Yto6b ucnpasutb owubKy, Haao caenatb pokMpoBKky B 6enom ¢pparmenTe. CtaH-
AapTtHylo cxemy UJIN Hago samMmeHnTh Ha HecTaHAapTHY0. [IpU 3TOM B UKOHbI
aapec («3aBepweHue» u «kKOHTPONb 3NeKTPOCETU») NOMEHSAIOTCA MecTaMmu

)|
\ | I - I
KoHuTpons KoHTponse
npu6opos anekTpocerty | | 38Bepuwenne
Hy>XHo pokupoBaTthb
6envii pparMeHT
MpoBepka
npubopos Nposepka ( Kowey )
cCuHeu
aneKkTpoceTu
Orkas sl CraHgapTHasa NpoBepka
aneKTpoceTu
aa
Orkas HeT
3eneHoro
npubopa NMpoBepka
XKenTtou
aneKkTpoceTu
Orkas HeT
XKenrtoro
npubopa
aa
OT6on
CUCTEeMbl
3aBepleHne (;Egizﬁiiﬁg:] [‘32::;;:::;‘]
) I | I | |
\

Puc. 126. HapyweHo npaBuno «llopsaok agpecoB AONXeH
COOTBEeTCTBOBaATb NOPAAKY BeTOK». YToObl ucnpaBuTb oWwKnbOKY,
B NeBOW BeTKe Haao caenatb pokupoBky. Cm. puc. 127
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[MPABUJIbHO

1. B BeTke «KoHTponb npubopoB» UKOHBLI aApec pacnonoXeHbl NpaBUIbHO.
Mopsipok pacnonoxeHUsi UKOH agpec COOTBETCTBYET NOPSAKY BbiNONMHEHUSA BETOK.

2. Ha puc. 126 capenaHa pokupoBka B 6enom pparmMeHTe. B peaynstaTte gBe UKOHbI
appec Ha puc. 127 pacnonoxunuce Tak: «kKOHTponb 3NeKTpoceTu» N «3aBepLieHuer».
B TakoM xe nopsigke BbiNONHAIOTCA U ABe NoCneaHUe BeTKU

]
\ | [ I
KoHTponb KoHTponb
‘“22222222" aNneKTpoceTH SasepuweHne
MpoBepka Hhhhﬁwf*”’— HHHHT””’
npubopoB Mposepka ( Koney )
CUHEeN
aNeKTpoceTH
HectaHpapTHas
cxeMa UJIN
ﬂposaq;a
a 3eneHo
Euﬁgfg & 3NeKTpoceTu
npubopa
HeT
OTkas aa MpoBepka
3eneHoro » XenTou
npubopa 3neKTpoceTu
HeT
OTkas \ Aa
Xentoro
npu6opa /
HeT
OT6o0¥
CUCTEeMbl
KoHTponb —”‘dﬂihhhhhh
[;:::;;;;;:hl 3aBsepweHune [;:::;;::::]
) )
\ \

Puc. 127. NpaeunbHasn cxema. Bce owmnbku ucnpasneHb.
BeinonHeHo npaBuno «lMopsaok agpecoB AOMXeH COOTBETCTBOBAaTh
nopsaaky Betok». CtaHpaptHas cxema UJTU (Ha puc. 126)
npeobpasoBaHa B HecTtaHgapTHYl cxemy UITU
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CJIEBA (ma mamiype BeTKHM) PUCYHTE MKOHY ajipec, KO-
TOpasg YKas3blBaeT Ha BETKY, KOTOPasl JOJIKHA BBIIIOJHATHCS
PAHDBIIIE.

CIIPABA pucyiiTe UKOHY aj/ipec, YKa3bIBalOI[YyI0 HAa BETKY, KO-
Topast Oyzet BoimosHsaTeess [I0O37KE.

Cdopmynupyem aTy MbIC/Ib UHAYE,

ITopsi/10Kk MPOCTPAHCTBEHHOTO PACIOJIOKEHHS a/ipecoB (cJeBa
HAIPaBO) /0JIKEH COOTBETCTBOBATD IOPSA/IKY BBIIIOJHEHUS Be-
TOK BO BpeMeHHU (cJieBa HarpaBo).

Ommbka cCOCTOUT B TOM, 4TO Ha puc. 126 310 npaBusio HapyueHo. YTo0sr
YCTPAaHUTh HEJOCTATOK, HA/IO C/leJIaTh POKMPOBKY B OeioM (hparMeHTe.
Ternepb Mbl MOKEM OTBETHUTbH Ha BOIIPOC, MOCTaBJIEHHbIM B 3ar0JIOBKE I1a-
parpada. OcoOeHHOCTh JAaHHOM POKMPOBKM B TOM, 4TO CTaHIAapTHasl cXeMma
NJIN npespamiaercs B HecTaHaapTHYIO. [locae poOKMPOBKM iB€ MKOHBI a/Ipec
Ha puc. 127 pacnoyioKuanuch Tak, Kak HyKHO: «<KOHTPOJIb 2JIEKTPOCETU> U «3a-
BepIICHUE>.
Onu nepefaioT ypasJieHue Ha /B€ BETKU:
® KOHTPOJIb dJIeKTpoceTH (9Ta BeTKa paboTaeTr paHblie);
® sasepiieHue (9Ta BeTKa paboTaer mo3Ke).

Takum oOpasoM, 3ameHa ctangapTHoit cxembl VIJIW na necranaptuyio (B
JTAHHOM cJly4ae) JlaeT 1oJe3Hbiil apdekT, a MMEeHHO, TT03BOJISIET BBIIIOJHUTD
npaBusio «llopsgok pacrosiokenus: aipecoB J0JKEeH COOTBETCTBOBATH MOPSI/L-
KY BBIIIOJIHEHUS BETOK».

§31. BbIBOJbl

1. B anropuTtmax co CJI0KHOM JIOTUKOW YacTO UCIIOJIB3YIOTCS YCJIOBHbBIE OT1e-
paTopBbI € JIOTMYECKUMU BbIpaskeHUsIMU. OTIbIT IOKa3bIBAET, UTO TaKue OIle-
PaTOPBI BO MHOTHX CJIyYasiX TPY/HbI /LIS HOHUMAHWS, YTO HEPE/IKO IIPUBOUT
K OIIOKaMm.

2. B asbike IPAKOH ucnosb3yioTcs BU3yasbHble JJOTHYECKHe Bblipake-
HUSI, TIO3BOJISIONIME TTPU JKeJIAaHUW TTOJIHOCTHIO UCKJIIOYUTD JIOTUYECKUe
snaku U, NJIV, HE 13 yc/i0BHBIX O1IepaTOPOB.

3. Busyaimsarms jiornueckux (GopMyJ BO MHOTHX ITPAKTHUECKH BayKHBIX
cJIydyasix 3aMeTHO o0Jierdaer ux IMOHUMaHKe W YMEHbBIIaeT BEPOSITHOCTh
omunoOOoK.
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YTO TAKOE
3PTOHOMMUYHbBIN
TEKCT?

§1. MOXKHO JIN CAENATb IOTMYECKUE BbIPAXKEHUA
3PTOHOMUYHbIMW?

Opana u3 ocHoBHbIX 1esier g3bika J[PAKOH — yayuyinenue mo-
HITHOCTHU aJITOPUTMOB. /[0 cuX 11op Mbl pelaju aTy 3ajjady Me-
TOJIOM BU3yaJIM3allMH, IPeBpalias 4acTb TEKCTa B 9PrOHOMU Y-
HbIi rpadudeckuii ob6pas.

A Kak /I0JIKHA BBITJISI/IETh JIpyrasi 4acTh TeKCTa — Ta, 4YTO He
MO/JIEKUT BU3yanusauuu? lmeercs B BUAY TEKCT, KOTOPbIA
3aMMCbIBAeTCSI BHYTPU MKOH MOJKHO JIM 3TOT TEKCT CAeIaTh
0oJiee SICHBIM 1 JIOXOTYUBLIM? BoJsiee 9proHOMUIHBIM ?

[TocTraBieHHBII BOIIPOC CAMIIKOM OOIIMpeH U cjaoxeH. [ToaTomy cy3um temy
Y OTPaHUYMMCS YaCTHOM 3a/1adeid. Kak ciieryer 3anucbiBaTh UACHTU(MPUKATOPDI
JIOTUYECKUX TIePEMEHHBIX M JIOTHYEeCKUEe BbIPasKeHUsI, 4TOObI c/iesiaTh ux 6oJee
TOHSITHBIMU ?

§2. MPUMEP ANA UCCNEAQOBAHUA 3PTOHOMUYHOCTH
NOTMYECKUX BbIPAXXEHUHW

YT00bI IPOSICHUTH BOIIPOC, JKEJIaTeIbHO UMETD 110/l PYKOU KaKOU-HUOY b IIpU-
Mep, Ha KOTOPOM MbI Oy/IeM <«ITPOUTPHIBATH» Pa3JIMUHbIE METO/bI YJIYYIIEHHSI
9PrOHOMUYHOCTH.

[Tpeanonoxkum, HY>KHO CO3/1aTh aJTOPUTM, YITPABJSIONUN aB-
TOMOOMIEM-POOOTOM, TIPOE3KAIONIUM Yepe3 MEePEKPECTOK CO
cBeTO(DOPOM B YCJOBUSX PeaJTbHOrO JAOPOKHOIO JIBUKEHUSI,
[Ipumem cormaiienue, 4To poOOT ABUKETCS TOJBKO IO MPSMOI,
1 BoIOepeM caMblil IIPOCTOM aJiropuTM yipasienus (puc. 128).
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Jlormueckuii mpu3HaK, paspemaonuii (M1 3apelaiolmii) podoTy exaTh
BIIepe/, umeeT uaeHTU(dGUKaTop «MOoKHO.exaTb.uepes.nepekpecTok». byaem
CYMUTATh, YTO JAHHBIM MPU3HAK IPUHUMAET 3HAUYEHUE «/1a» B TPeX CJaydyadx:

® ropurt 3esieHblid curHas cserodopa (U HeT oMeX JIJIs JIBUKEHMS );

@ KeJThIll CUTHAJ 3aropeJsics, Korja poOoT yKe BbleXa Ha IIePEKPECTOK
(1 HeT moMex /IS JIBUKEHU S );

@® cseTodop croMascs — HeT HU 3eJIeHOT0, HU JKeJITOr0, HU KPaCHOIO CUTHa-
Ja (M HeT ToMeX /1T IBUKEHUS ).

B ocTa/ibHbIX CIyUasixX IPU3HAK UMeeT 3HaYeHUe <HeT», KOTOPOoe 3alpelia-
eT poOOTYy JBUIKEHIE Yepe3 TePeKPeCTOK.

§3. MOAEJIb ABUXKEHUA POBOTA

[TIyctb Y = MoxHo.exaTb.uepes.nepekpecTok

Boitesium na puc. 128 pparmeHnT, KOTOPBIH BHIYUCISET JJOTMUECKYIO (PyHK-
o Y. To ectb popmupyet npustak « MoKHO.exaTh.Yepes.lepeKpecToK.

Ira yacTh U300pakeHa B 6€I0M IPSIMOYTOJIbHUKE Ha puc. 129.

MosxHO 0Ka3aTh, YTO YKa3aHHbINA (hparMeHT BCerja MOKHO 3aMEHUTh Ha
OJIHY MKOHY <«BOIIpPoc» coraacHo ¢hopmyse Ha puc. 130. Ira ¢dopmyna 1mo3Bo-
JiieT mpeoOpas3oBaTh anropuT™ Ha puc. 129 B anroputMm Ha puc. 131.

Anroputm Ha puc. 131 umeer aBe 0COOEHHOCTH:

@® OH IOJIHOCTHIO COOTBETCTBYET alTOpUTMY Ha puc. 128 u 129;
® oH npe/cTaBIsIeT Ha3BaHHBINM aJITOPUTM B CKaTol (hopme.

@axruuecku puc. 131 — aTo Hauboree pocTast MOZIE/Ib JABHKEHUsT POOOTa.

84. 0bO3HAYEHUA NOTUYECKUX MEPEMEHHbIX

BBesiem obo3nauenus, mokazanmbie Ha puc. 132, KOTOPBIM COOTBETCTBYIOT OUe-
BU/IHbIE PABEHCTBA:

Y = Moxno.exaTb.uepe3.nepekpecTox (1)
A = 3esenblii.curnaju.cserodopa (2)
B = JKentpiii.curnan.ceerodpopa (3)
C = Kpacnslii.curnasu.csetodpopa (4)
D = Po6ort.BbIexai.Ha.llePeKPecToOK (5)
E = ITomexn.iis1. IBUKEHUST (6)

Ecimi npuHsTHh yKazaHHbIe YCJIOBHS 1 0003HAYEHUsI, JJoTHYecKasi (DYyHKIHS
Y 3apaercs popmynon

=(A&1E) v (B&D&TE) v (1A&1B&1C &E) (7)

B §4 u na puc. 132 aua onepannn «HE» B7MecTo BepxHeit uep-
Thl « » MCIIOJIb30BaH 3HaK «1». O6a 3HaKa UMEIOT OJMHAKOBbII
CMBIC/I ¥ 0003HAYAIOT OHO U TO Ke. JJasee Mbl OyjieM MCIIOJIb-
30BaTh 00a 3HaKa.
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C [BuxeHue.poboTa.Ha.nepekpecTke )

HeT
< 3eneHblii.curHan.ceetodopa >—

na
aa
< Momexu.ans.ABUXEHUs >—
HeT
HeT
< XenTbli.curHan.ceetocopa >—
aa
HeT
< Po6oT.Bbiexan.Ha.nepekpecTok >—
Aa
na
< Momexu.ans.aABMXeHUN >——
HeT
Aa
< 3eneHbiii.curHan.ceetogopa >—
HeT
na
< XenTwiii.curHan.ceetocdopa >—
HeT
Aa
< KpacHbiA.curHan.ceetocgopa >—
HeT
[ 3Ha4uT, ceeTtocdop cnomancs
Aa
< NMomexu.ans.aABUXEHUsA >—
HeT
ExaTtb.Bnepep

( KoHeu )

Puc. 128. AnroputMm «/[1BunxeHue poborta Ha nepeKkpecTke»
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( OeuxeHune.poboTa.Ha.nepekpecTke )

HeT
<SeﬂeHblﬁ.CHFHﬂﬂ.CBBTO(bOpG >_ B 6enom KBagpaTte rpad)nqecxu
na onucaHa noruyeckas pyHkuua Y,
na KOTOpas o3Ha4yaer:
< Momexu.ansa.aABUXeHUs >— «MOXHO exaTb Yepes NepeKpecToK»
HeT
HeT
( XenThi.curHan.ceetogopa >—
Aa
HeT
( PoboT.Bbiexan.Ha.nepekpecTok
aa
na
( Momexun.ans.nBUXEHUS >—
HeT
aa
< 3eneHbin.curHan.ceetodopa >—
HeT
aa
( JXenTteii.curHan.ceetogopa >—
HeT
aa
< I(pacr-zblﬁ-curHan.caeTOtbopa)—
HeT

[ 3HauuT, ceeTocop cnomarncs j

aa
< Momexu.gnsa.aBuXeHUs >—

HeT

Y? Yo

ExaTtb.Bnepepg

( KoHeu )

Puc. 129. BoigeneHa nornyeckass pyHkumsa Y
«MOXHO exaTb Yepe3 nepeKkpecTok»
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BU3YAJTIbHAA ®OPMYIJIA (npumep)

(30nenuﬁ.curuan.csew@opa

Her

[

( Momexu.aAnsa.ABUKeHUA

Ad

HeT

HeT

()I(emuﬁ,cnruan.caeTquopa)—

I Aa HeT
(Poﬁotsu exan.Ha. nepaxpacmx)—
l Aa aa

( MoMexun.ansa. ABUKEHHA HeT

7= <MoxHo.exaTb.qepea.nepexpecTox

na
( 3enexblii.curian.ceetodopa )— aa

| HeT

Aa
()Kemuﬁ,curnan‘cse'rotbopa)—

[ Her

na
(Kpacuuﬁ.curuan.caa*rmbope)—

| HeT

na
( Momexu.ans. ABUKEHNA )—

I HeTt

e Y¢ Ye e

Puc. 130. Jlornyeckas pyHkuma Y = MoxHo.exaTb.4Yepes.nepekpecTok
nokasaHa ABaxbl: B pa3BepHYTOM U CXaToM Buae

1. Nlornyeckas yHKLUA

Y= MoxHo.exaTb.4yepes.nepekpecTok (ﬂBH)KBHHB.pOGOTa.Ha.nepGKpBCTke)
nokasaHa Ha puc. 130 (cnesa) B Buae

rpacgpuyeckon opMynbl. |

HeT
< MO)KHO.B)(aTb.‘-IGpBS.anBKpBCTOK>—
2. Ha puc. 130 (cnpaea) pyHKumua Y

sanucaHa B BUAe uaeHTUduUKaTopa Aa —
BHYTPM MKOHbI BOMPOC. Y Ye

3. Ha puc. 131 (cnpaBa) aTa UKOHa Exatb.Bnepep

SIBNAeTCS YacTbio anroputMa. Ecnu
MoXHO.exaTh.4epes.nepekpecTok = aa,
BbINONHAGTCA koMaHaa «ExaTk.Bnepen». ( KoHeu )

Puc. 131. Jlornyeckasa pyHkuus Y «cnpsitaHa» B UKOHEe BONpocC
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§5. MJIAH U3YYEHUA NMPOBJIEMbI

[Ipumep, nipeacrasieHnbiii Ha puc. 128—132, mo3BoJIeT MTPUCTYIIUTD K JIETy.
Hwuke MbI pacCMOTPUM HECKOJIBKO BAPUAHTOB 3AITMCH JIOTUYECKUX BbIPaKeHU I
M CPAaBHUM UX MeX/1y cO00il ¢ TOUKU 3pEeHUsT S PTOHOMUKH.

Byjsem cunrtarh, 4TO JABUKEHHEM poOOTa yIpaBisieT OOPTOBOI
KoMmIibioTep. [1azamu poboTa SIBJASIIOTCS TISITh JaTYMKOB, (op-
MUPYIONUX Jiorudeckue curiansl A, B, C, D, E. 9T curHajbl
COOOIIAIOT KOMIIBIOTEPY MH(pOPMAIIHIO, HEOOXOAUMYIO /ISl VII-
paBJIeHMSsT JIBUKEHHEM POOOTa Yepes MepeKpecTok.

86. JIOTUYECKOE BbIPAXXEHUE
C ABCTPAKTHbIMWU UAEHTUDUKATOPAMU

[Tpousseem sKBUBaJIEHTHOE IIpeoOpasdoBanue ajropuTma Ha puc. 131. Yuurbi-
Bast (1), samenum mjaeHtTuduratTop «MOKHO.€XaTh.Yepes. IePEKPecTOK» OyK-
Boi Y. 3aTeM BMecTO Y IOJICTaBUM JIOTHUYeCKOe Bbipaskenue u3 popmyiisl (7).
B urore nosyyum anropurm Ha puc. 133.

Hexkoropbie MaTeMaTHKH, CKOPEEe BCEro, MOXBAJIST ITOT ajIro-
put™m. OHM, BO3MOYKHO, CKaKyT, YTO C MAaTEMaTHYECKOIl TOUKU
3peHsI BhIPaKeHHe B UKOHE «BOIIPOCH> SIBJISIETCS KOMIAKTHBIM,
JIAKOHWYHBIM, M3SIIIHBIM U 0003PHMBbIM.

K coxanenuio, mogo6Hast MO3UIUsT HE YYUTHIBAET SPTOHOMU-
YeCKMX COOOPaKeHUIT U SIBJISIETCS YCTapeBIIeil.

Hemocratok dopmynst (7) u asroputma Ha puc. 133 cocTout B TOM, 4TO
unentudukaroper A, B, C, D, E He cMmbicsioBbie, a abcTpakTHbie. OHEM OCTaBJIs-
10T HalllM 3HAHWS O MPEAMETHON 00JIacTH 3a IpejesiaMu aJrTOPUTMUUYECKOTO
TeKCTa.

Yem aT0 mnoxo? Jloam, KoTopble IpeKkpacHO 3HAIOT MPUKJIAJAHYIO 3a1a4y,
HO He 3HaloT WK 3abblin ob6o3navenus (1)—(6), Hanpumep 3aKa3ymKH, M0C-
TAHOBIMKM 3a/a4, He MOTYT MOHATH 3TU 0Oo3HaueHusi. OHU BOCIIPUHUMAIOT
upaentudukaropel A, B, C, D, E u cocraByiennbie U3 Hux (hoOpMyJbl Kak Oec-
CMBICJIEHHBIN HaOop cumBOJI0B. Ciie/oBaTe/IbHO, TU JHOAU JIUINAIOTCS BO3-
MOKHOCTHM HPUHSTH Y4acTHe B IIPOBEPKE MPaBUJIbHOCTU aJITOPUTMOB. 1 BHe-
CTH CBOH BKJIQJl B yCTpaHeHUe OMIHOOK.

Yto6bI 0OHAPYKUTH OIKMOKY B JIOTHYECKOM BbIPasKeHUM, HEOOXOIUMO XO-
POIIO MOHUMATD €0 CMbIC/I. YTOOBI YCHUTD CYTh JIOTHUYECKOTO BBIPAKEHUS Ha
puc. 133, yesnoBeK BbIHY K/IEH IIOMHUTDH HE TOJBKO CMBICJIOBbIE IIOHATHUS, HO U
abcrpakTHbie HaeHTuGUKaTopbl. OH J0JIKEH TBEP/IO 3HATh COOTBETCTBUE MEK-
JIy HUMH. DTO CO3/IaeT JBOWHYIO HArPy3KY Ha MaMATh YeJ0BEeKa-aIrOPUTMUCTA.
M3-3a 9TOro BO3HUKAIOT JOTIOJITHUTEIbHbIE U HUYEM He OIlpaB/laHHble TPY/IHO-
CTHU IIPU TOUCKE U BBHIABJICHUU OLINOOK.
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J1y1st 60JIBIIMHCTBA CIIEIIUATINCTOB, 3HAIOIIUX IIPUKJIAHYIO 3a1a4y, JOTH-
yeckoe BbIpakeHue Ha puc. 133 He /1aeT HUKAKOU TTOJCKA3KM O CMBICJIE
(ceMaHTHKe) JIOTUYECKMX TEPEeMEHHBIX. JTO JIOTHYECKOe BBhIpakeHue
(hakTHUECKH mpejicTaBisieT coO0i 3araounbiii Habop neporandos. OHo
CIIYKUT TUIMTUYHBIM IIPUMEPOM 3PTOHOMUYECKOU HEPSIILIUBOCTUA TPaiu-
IIMOHHBIX METO/[OB MATEMAaTHYECKOIO OTTMCAHMS TIPUKJIAAHBIX 3a/1ad.

Bwisoo. B I[IPpUKJIAJHBIX 3a/la4aX HCIIOJIb3OBAHHE a6CTpaKTHbIX
HﬂeHTHq)HKaTOpOB B JIOTHYECKUX BbIPAKECHUAX IPrOHOMUYECKH
HEAOIIYCTUMO.

§7. JOT'MYECKOE BbIPAXXEHUE
C KOPOTKUMU CMbICIOBBIMU UAEHTUDOUKATOPAMU

AbGcTpakTHbIe UAeHTH(hUKATOPbI UCITOJIH30BAJUCH Ha TIEPBOM JTalle Pa3BUTHUS
nporpamMmmupoBanus. CerojiHg B NMPUKJIAIHBIX IIPOTPaMMaxX OHU BCTPeYalOTCH
ropaszio pexxke, yCTyIIMB MeCTO TaK Ha3bIBA€MbIM MHEMOHUYECKUM UMEHaM.

Mnemonuueckoe umsi — 370 KOPOTKUUM CMBICJIOBOM UeHTU(PUKATOP, KOTO-
PhIi B OOJIBIIMHCTBE CIy4YaeB MMeeT JUIMHY He OoJiee 6 uin 8 cMBOJIOB.

[Tpeobaaganvie 8-CMMBOJIbHBIX HACHTU(GHUKATOPOB XapaKTEPHO /ISl BTOPO-
ro aTana pa3BUTUS A3BIKOB IIPOrpaMMUpOBaHMA. BOT TMIIMYHASA peKOMeH/a-
I[US TOrO Iepuo/ia:

«He onpasgano npumenenue umet, 1moo0ubx X uim I, Torga Kak
umena MAX viu NEXT niepeiaiotT CMbICJI TOpa3/io TouHee» [1].

Cxoanyio Mbicab BbickasbiBaeT [enn Ban Taccen:

«VMmena 1epeMeHHbIX J0JIKHBI ObITh BbIOPAHbI TaK, YTOOBI HAWJIYU-
UM 00pa3oM OIpee/isTh Te BeJIUYMHbI, KOTOPbIE OHU IIPE/CTaBJISI-
i01. Hanpumep, B onieparope X = Y + Z uMeHa 1nepeMeHHbIX BbIOpaHbl
HEy/IauHO, TIOCKOJIbKY COBCEM He MCIIOJIb30BaHa MHEMOHMKaA. Takas
3aIuch oreparopa:

PRICE = COST +PROFIT
HAMHOTO Jiyuiies [2].

[Tocnexyem cosety. IIpogosiskast Haml npumep ¢ aBTOMOOUIEM-POOOTOM,
3aMeHMM a0CTpaKTHbIE UIAEHTH(UKATOPHl HA MHEMOHWYECKIE NMeHa COTIaCHO
Tabauiie.

AGCTpaKTHbIN MHemMoOHu4Yeckoe
naeHTUdUKaTop nms
Y MoxxHex
A 3eJICUT
B Kencur
C Kpacur
D PoGnarnep
E [TomaBusx
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NNOMT'MYECKAA ®YHKUUNA Y

OMUCBLIBAETCA ®OPMYJION

Y = (A&-E) V (B&D&-E) V (-A&-B&-C&-E)

1 <emOO0Om>» <

rae Y, A, B, C,D, E — noru4yeckue nepemMeHHble,
— o3Ha4aeT «MoXxHo.exaTb.4epes3.nepekpecTok»

O3Ha4yaeT
Oo3Ha4yaeT
O3Ha4yaeT
O3Ha4vaeT
O3Ha4yaerT

noruyeckas onepauumsa «U»
norun4yeckas onepauus «UJIN»
nornyeckas onepauusi «<HE»

«3eneHbIn.curHan.ceetogopa»
«XXenTtbin.curHan.ceetogopar
«KpacHbin.curHan.ceetodopa»
«PoboT.Bbiexarn.Ha.nepekpecTok»
«Momexu.gns.nBUXEHUA»

Puc. 132. O6o3Ha4eHUusi NorM4eckux nepemMeHHbIX

( OeuxeHune.poboTta.Ha.nepekpecTke )

HEMPABWUJIbHO

< (A&E) V (B&D&"E) V ("A&"B&C&E) >_

HeT

na —

Yo oY

Exatb.Bnepep

‘ KoHeu ’

Puc. 133. OproHoMu4yecku HeygayHasa cxema
c abcTpakTHbBIMM uaeHTUdUKaTopamMm
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Ha puc. 134 mokasan aaropuTM, oJly4eHHbIN B pe3yJibTaTe TaKOW 3aMEHBI.
MoskHO 11 Ha3BaTh JOrMYecKoe BbipakeHue Ha puc. 134 sproHoMUYHBIM?

OueBuIHO, YTO MHEMOHUYECKKME MMeHa Jiydine abcTpakTHbIX. OHM ObLIK
IPUYMaHbI ¢ 6JIATOPOAHON 1EJIbI0 — 00JIErYUTh 3allOMUHAHNE TTOHATHI, 4TO-
661 (hopMasTbHOE MMSI CO3/IaBAJI0 HAMEK Ha CO/IePKaTe/IbHYI0 CTOPOHY JIeJa.

YBoi! [oBOpUTH HAMEKaMU — BOBCE HE 3HAYUT TOBOPUTD MOHATHO. [IpnunHa
Hey/laul B TOM, YTO JJIMHA UAeHTU(pUKATOpa 8 CUMBOJIOB CJAUIIIKOM Masia. OHa
SIBHO HeJ0CTATOYHA /IJIs XOPOIIEero, SICHOT0 M JIOXOAYUBOTO OIMUCAHUS CJIOK-
HbIX noHatui. Iloaromy npu cospanuu 8-CUMBOJIBHBIX UACHTU(DUKATOPOB
HMPUXOJAUTCS DKOHOMUTD KasK/Iblii CUMBOJI M 4aCTO MCIIOJIb30BAaTh HEBPA3yMU-
TeJIbHbIE CJI0Ba-00pyOKHU, Takue, Kak 3ejcur (3ejieHblil curHai cBetodopa),
Kpacur (kpacHbiit curnan cseroopa) u T. 1.

B camom nene, rasast Ha uaentudukatop «Pobnarmeps» (puc. 134) maso
KTO JIOTAJIAeTCsI, YTO peub UeT O npusHake «PoOOT.Bbiexasl.Ha.IePEKPECTOK.

CpaBHuBas joruueckue BbIpakeHus Ha puc. 133 u 134, MOXKHO cKa3arTb,
4YTO B MOCJIE/IHEM CJIydae MOHSTHOCTh aJITOPUTMA, €CJIU U YBEJNUUIach, TO He-
HamHoro. Takum o0pa3oM, 8-CHMBOJIbHBIE CMBICJIOBBIE HICHTU(DUKATOPHI HE
MOTYT obecrieduTh TpebyeMoe yJydileHre 9ProHOMHUYECKUX XapaKTEePUCTUK
JIOTUYECKUX BbIPAKECHU.

§8. JIOTUHECKOE BbIPAXXEHUE
C AJINMHHbIMWU CMbIC/TOBBIMU UAEHTUDPUKATOPAMU

J171s1 TpeThero aTarna pa3BUTHS aJITOPUTMUUECKHUX SI3BIKOB XapaKTepeH Mepexo/l
K JIJIMHHBIM CMBICJIOBBIM MIeHTU(UKATOPAM, COIEPIKAIIUM /10 32 CUMBOJIOB.

YBennmuenue AauHbI WAeHTU(UKATOPA /10 32 CUMBOJIOB TTO3BOJISIET T1OJIY-
YUTH /[Ba BA)KHBIX 3PTOHOMUYECKHUX TTPEUMYIIEeCTBa:

® Bo mMHOrux (XoTs 1 He BO BCeX) Caydadx IOABJSETCS BO3MOKHOCTD OT-
Ka3aThCs OT COKpallleHUI U UCII0JIb30BATh TIOJIHbIE CJI0BA;

® /l1g pazrpaHMyeHus CJI0B, BXO/ISIIMX B COCTaB WIeHTU(pUKATOPA, MOK-
HO BBECTU 9PTOHOMUYHBIE PA3/IeJIUTENU, HAI[PUMEP TOUKY UM HUKHIOIO

yepTy.

[Tpumep JIOTHYeCKOTO BhIPasKeHUs], B KOTOPOM MCITOJIb3YIOTCS UAeHTU(U-
KaTOPbI C TOYKAMU-PA3/ICTUTEISIMUA U TIOJTHBIMU (HECOKPAIIEHHBIMU ) CJIOBAMH,
npeacTaBieH Ha puc. 135. Jlerko BueTh, 4TO Takasl 3aluch OoJiee MOHSITHA,
yeM IpejblAyliue npumMepsl. TeM He MeHee, eCTb OJTHO «HO».

§9. FNMABHbIW BONPOC YCJIOBHOTO ONEPATOPA

Ha pwuc. 131 3agman Bompoc «MoskHO.exaTb.uepes.nepekKpecToK?y», KOTOPbII
00bSICHSIET IIPUHIUIT Pa3BETBJICHUS aJropuTMa. [Ipu oTBeTe «/1a» BBIOJIHSIET-
ca komanja «Exarb.Brepen». [Ipu orBete «HeT» 1eMCTBUSA OTCYTCTBYIOT.

Januplii BOIIpoc urpaeT KJoueByio poJib. Ecian ero ypanauts, aaropurm
CTAaHOBUTCSI HEIOHSTHBIM. B CBsI3U ¢ aTUM Iies1ec000pasHO BBECTH HOBOE I10-
HATHUE, BBISABJIAIONEE CYTh IPOOIEMBIL.
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HETMNPABUJIbHO

C ﬂBH)KBHHB.pOﬁOTa.H&.I‘IGPOKDOCTKB)

(3encur & -MNompsux) V HeT
(Xencur & PobHanep & —lMomasux) V
(m3encur & —Xencur & -Kpacur & -lMomasux)

Y+ e ¢ Y

Exatb.Bnepepg

( KoHeu )

Puc. 134. OproHoMu4yecku HeygayHas cxema. HecMoTps Ha 3aMeHy
abcTpakTHbIX MAEHTU(UKATOPOB Ha CMBLICNIOBbLIE, TEKCT B UKOHE «BONPOCH»
no-npexHeMy TpyaAeH ANsi NOHUMaHUA

HETMPABWUJIbHO

( OBuxeHue.pobora.Ha.nepekpecTke )

(3eneHbii.curHan.ceetopopa & ~loMexu.ansa.asuxeHus) V
(XenTbeih.curHan.ceetocpopa & PobGoT.Bbiexan.Ha.nepekpecTok & HeT
“Momexu.ans.asuxeHus1) V (~3eneHbliin.curHan.ceetogopa &

“Xentwii.curHan.ceetropopa & —KpacHbih.curHan.ceetogopa &

“Momexu.ansa.ABUXEHUSA)
Aa —
\{ oY

Exarb.Bnepeg

( KoHeu )

Puc. 135. OproHoMmuyecku HeygavyHas cxeMma. HecMoTps Ha 3aMeHY KOPOTKUX
CMbICINOBbIX UAEHTU(MUKATOPOB Ha ANUHHbIE U NOHATHBLIE, TEKCT B UKOHE «BOMPOCH»
BCE elle OYeHb TPyAeH.

MpuyuHa B TOM, 4YTO noruyeckue sHaku & (1), V (unum), = (He) aenaioT noruyeckoe
BblpaXXeHuWe HenpuroaHbiM Ans 6bICTPOro NOHMMaHUA.

Yuras noruyeckuim TeKCT B UKOHEe BOnpoc, HeBO3MOXHO AoragaTtbCd, YTO CMbICH
9TOro TeKcta BblpaXaeTcAa cinoBaMun KMO)KHO.GXGTI:.‘-IBPB&I'IBPBKPBCTOK»
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Iiasnoiii sonpoc ycio6H020 onepamopa — 3TO SCHBIA U TTOHST-
HbII TEKCT, 3allMCaHHbIM B UKOHE «BOITPOCY» C MTOMOIIIBIO O/[THOTO
ueHTuuKaTopa.

A Tenepb B3rsstHeM Ha puc. 133—135. HerpyHo 3aMeTuTh, YTO B MKOHE
«BOIIPOCY» 3allicaHa Macca JII0OOIBITHBIX TTOPOOHOCTEl, OHAKO WHTEPECYIO-
Mit Hac Bompoc orcyrerByer. OH OeccieHo nucues.

Jlornueckue Boipakenus Ha puc. 133—135 umeloT BaKHbBIN He-
JIOCTATOK.

B Hux Her riaBHOro Bonpoca. Het kioua, 00bsICHSIONETO CYIIl-
HOCTh aJiropuT™al

Hanuno napazgokce. Jlormueckue BoIpaskeHus: He JAI0T IBHOM MH(MOPMaILUn
0 TOM, HA KAKOU UMEHHO 80NPOC Mbl OTBevYaeM </la» WM <«HeT». BoJiee Toro,
OHM He TI03BOJISIOT YUTATEJIIO JIETKO U ObICTPO BOCCTAHOBUTDH (hOPMYJIMPOBKY
rJiaBHOTO Boripoca. U jake He CTUMYJIMPYIOT Y HETO CTPEeMJIEHUST K TTOJTyYeHUTO
110/100H0# nH(MOPMAIIHH.

He Oyzer npeyBenyeHreM CKa3aTh, YTO HEPEYNCICHHbIE JIOTHYECKUE BbI-
paxKeHus 3aTyMaHMBAIOT CyThb jena. [loTtoMy 4uTO OTCyTCTBME TIJIaBHOTO BOII-
poca HMYEM HeJsb3si KOMIIeHCupoBaTh. B urore asroputvsl Ha puc. 133—135
OKa3bIBAIOTCSI HEITOHATHBIMHU, 9PTOHOMUYECKU HEeTIPUEMJIEMbIMU.

Bwisoo 1. Vicniosnib3oBanue 9proHOMUYECKH IIPABUIbHBIX JIJINH-
HBIX CMBICJIOBBIX HIEHTH(DUKATOPOB SIBJISETCS HEOOXOIUMBbIM,
HO HE JIOCTAaTOYHbIM YCJIOBUEM JIJIA [TOCTPOECHUA IPTOHOMUYHO-
IO JJOTMYECKOT'0 TEKCTa.

Bwvi600 2. BTO])I)IM YCJIOBUEM ABJIACTCA UCITOJIb30OBAHHUE I'VITaBHO-
o BOIIpOCa YCJIOBHOTO OIl€paTopa.

§10. BU3YAJIbHbIE MOMEXU 3ACOPAIOT
3PUTEJIbHYIO CLLEHY HEHY)XHO UH®OPMALIUEN

B TpasinnmonHbIX g3bIKax /sl 3HaYeHU U JJIOTHYeCKUX TTepeMeH-
HbIX ucnoab3yioT cioBa TRUE n FALSE, UCTUHA wn JIOKD,
1 u 0. OgHAKO JIOTMKO-3PrOHOMUYECKUE UCCJI€/[OBAaHUS TTOKa-
3BIBAIOT, YTO YKa3aHHbIe 0003HAYEHUS SBJISIOTCS M30BITOUHDI-
mu. OHE MOryT ObITh 0€300JIE3HEHHO M C TOJb30M IS jiejia
MCKJIIOYEHBI U3 aJITOPUTMUUYECKOTO TEKCTA.

Crpemienne «yHUUTOKUTD> JIUITHIE 0003HAYEHUS] 00BSICHSIETCS 9PTOHOMUYEC-
KUMU TpuanHaMu. VI3BecTHO, 4TO Bce HEHY KHBIE 3alTUCH SIBJISIOTCS BU3YaJIbHbBI-
MU IIOMeXaMU, KOTOPBIE 3aCOPSIOT TEKCT aJllTOPUTMA U Iy TAIOT YU TATEJIS.

Asvik [IPAKOH mosBosgeT peuuTs 3ajauy ABYyMs cliocodaMu:
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@ ¢ IOMOIIBIO PAMOYHOIO JIOTHYECKOI'0 BbIPaskeH U,
® ¢ 1IOMOIIIbIO BU3YAJIbHOTO JIOTUYECKOTI'0 BhIPAsKEHU.

§11. VCTPAHEHWUE BU3YAJIbHbIX MOMEX C MOMOLLbIO
PAMOYHOIO JIOTUMYECKOIo BbIPAXXEHUA

B ob6iiem cayuae udenmughuxamop ziagnozo 60npoca MOKET OKa3aThCsl HEOTl-
peaeneHHbIM. UTOObI YCTPAHUTD ATOT HEAOUYET, HAJ0 3apaHee IMPUCBOUTH €My
HY’KHOe 3HaueHwue. /{19 3TOro MOKHO MCIOJb30BaTh, HAllpUMeEP, MPOIEYPY
nozi Ha3zBanueMm «MopmupoBanue.mpusHakay» (puc. 136).

PaccMoTtpum ciayuaid, Korja npoieypa CTpOUTC ¢ ITOMOIIBIO PAMOYHOTO
JIOTUYeCKOTo Bbipaxkenus (puc. 137).

B arom ciyuae npuMeHsIIOT UKOHY «/ICUCTBUE», BHYTPU KOTOPOU 3aIIUChI-
BalOT onepaTop npucBauBanus. I'paduueckuii onepatop Ha puc. 137 oznavaer,
4TO UAeHTU(PUKATOPY « MOKHO.exaTh.yepes.nepekpecToky» MPUCcBanBaeTCs He-
KOTOpoe 3HaueHune. Kakoe uMeHHO?

OtBet TakoB. Hy:KHO BBIYUCTUTD PAMOUHOE JI02UUECKOE BbIPANCEHUE, 3ATTU -
CaHHOe B Tpex pamkax, coeJimHeHHbIX 3Hakamu VJIN. PesyabratoMm Bhrauce-
Hust Oyaer «1» i «0».

Taxkum 06pasoM, 11eJib JOCTUTHYTA, XOTsI 00o3HaueHust «1» 1 «0» B TekcTe
aJaropuTMa OoTcyTCTBYIOT (puc. 137).

§12. MPABUJIA 3ATTUCH
PAMOYHbIX NOTUYECKMX BbIPAYXEHUMN

YBenuuenue 1IMHBL UAEHTU(GUKATOPOB IIPUBOIUT K TOMY, YTO TPAAUITHOHHAS
TOPU30HTAIbHAS 3AIMCh JOTUUYECKUX BBIPAKEHUI CTAHOBUTCSI HEBO3MOJKHOIA.
B cBs31 ¢ aTMM TpUMeEHSsIETCS BepTHKaJIbHAS 3aITUCh, TPUMEDP KOTOPOI TTOKa3aH
Ha puc. 137. Beprukanbubiii 1orudeckuii TekcT Ha s3bike [[PAKOH numyT B
COOTBETCTBUH CO CJI€IYIOIINMHU ITPABUIAMH.

B ukone «/ieiicTBue» pa3MelaioT O/IuH orepaTop MpucBanBaHusl.

B BepxHell cTpoke MUIyT UAeHTU(PUKATOP JOTUYECKON ITepeMeHHON U
3HAK IIPUCBAUBAHUSI.

Huzke nuuryT jJoruyeckoe BbIpakeHue, IpUYeM Kak/1as KOHBIOHKIIUA
3aKJII0YaeTCs B IIPSIMOYTOJIBHYIO PAMKY.

s oneparmii Y1, IJIN, HE ucnonssyior obo3nauenus &, MJIN, 1 co-
OTBETCTBEHHO.

Ncnoab3yioT uaeHTuduKaToOpbl JJIMHON 10 32 CUMBOJIOB.

[TepBbie cUMBOJIBI BCeX WIEHTU(PUKATOPOB pacIiojiaraloT Ha OJTHOM Bep-
TUKAJIN.

3HaK JIOTMYeCKOTO OTPUIlaHM 1 TUIIYT cJieBa OT ujeHTHu(UKaTopa
BHYTPU PAMKH.

Bce 3Haku oTpulianus (ecju OHU €CTh) NMOMeIaloT Ha O/THOM BepTHU-
KaJIu.
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C [BuxeHue.poboTa.Ha.nepekpecTke )

dopmupoBaHue.npusHaka

HeT
< MoXxHo.exaTb.uepes.nepekpecrok >—

Aa —

Ye Y

Exatb.Bnepepg

( Koney )

Puc. 136. lo6aBnsiem npouenypy «dopmupoBaHue.npusHaka»,
KoTopas co3gaeT npu3Hak «MoXHo.exaTb.4epes3.nepekpecToky

( dopMupoBaHue.npusHaka )
I

MoxHo.exaTb.4Yepes.nepekpecTok =

3eneHblii.curHan.ceetogopa & | vnu
= [Momexu.ansa.aABMKeHus

XenTblii.curHan.ceetodopa &
Po6oT1.Bbiexan.Ha.nepekpectok &
= [omexu.AnsA.ABUXEHUSA

Pamo4yHoe
norunyeckoe
BblpaxXeHue

3eneHblli.curHan.ceetodopa
Xentbii.curHan.ceetocgopa
KpacHbii.curHan.cesetocopa
Momexu.ans.aBUXeHUsA

TepMuH «pamoyHOe noru4yeckoe BoipaxeHue» obbscHAeTcs Tak. Jloruyeckoe
BbipaxeHue npeacrtasnseT co60i 3proHOMUYHYIO 3pUTENbHYIO CLeHY, BaXHbIM
aneMeHTOM KoTopo# aBnaioTca PAMKWA.

Q0 Qo Qo

0wl

BHYTpU paMOK 3anucbiBalOTCs KOHBIOHKL UK (3HaK &) u oTpuuaHusa (3Hak 7).
Pamku cBsisaHbl Mexay coBoi 3HaKOM AU3BIOHKUMUMU (3HAK «UITN»)

Puc. 137. Jlornyeckuin npusHak «MoxHo.exaTb.4yepes.nepekpecTok»
BbIYUCNSAETCSA C MNOMOLLbIO PAMOYHOrO JIOrM4ECKOro BblipaXeHus
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® 3Haku KOHBIOHKIMU & 3alMCBIBAIOT CIIPaBa OT UIeHTU(PUKATOPA BHYT-
PU PaMKH.

® Bce 3naku & MUIIyT HA OJTHOW BEPTUKAJIN.

® Beprukasibuble JMHUKA PAaMOK PACIIOJIaraioT Ha O/ITHOM BEPTUKAJIU.

® 3Haxku npucBauBanud ;= 1 3Haku VJIV nmomemnaior Ha 01HON BepTUKAJIU.

§13. 3PUTEJIbHAA CLLEHA
PAMOYHOI0 JIOTUYECKOIO BbIPAXXKEHUA

Barsisinem Ha MKOHY «eiicTBHe» KaK Ha 3puTebHylo cieny (puc. 137). B neit
MOKHO YBU/IETh YeThIpe CTOJIOIA, pas/eieHHble BOOOPaKaeMbIMU BEPTHKAIb-
HbIMU JTUHUsIMU. HazoBeM cTOIOIbI 3pumenvvimi 30HaAMU.

Kaxxast 30Ha umMeeT cTpOro ornpejeieHHoe Ha3HaueHue.

® B 1-i1 30He MUY T 3HAKHU JIOTMYECKOTO OTpUIlaHus 1 (ecJii OHU €CTh).
® Bo 2-ii 30He MUIIYT WIeHTUDUKATOPHI.

® B 3-ii 30He nUIyT 3HaKM KOHBIOHKITNY &.

® B 4-ii 30He Uiy T 3HaK nMpucBauBanus ;= u 3aku VJIN.

B urore 3purebHas cieHa npuodpeTaer 4eTKyio PeryJasipHyio CTPYKTYPY.
Omna pasjiesiena Ha 4 30HbI, B KayK/10i M3 KOTOPBIX JI0JKHA HAXO/UTHCS 3apaHee
orpeziesieHHas UH(MOPMaIus.

Baarosapsi ropu3oHTANIbHBIM PAaMKaM U BEPTUKAJIbHBIM 3PUTENbHBIM 30-
HaM 3pUTeJIbHAd CIleHA CTAHOBUTCS HE XaOTHYHOM, a IPe/ICKa3yeMoi, yrops-
JIOUEHHOU ¥ yI00HOI J1J151 UTEHUSI.

§14. YCTPAHEHWE BU3YAJIbHbIX MOMEX
C MOMOLWbK BU3YANBHOIO JIOTUYECKOIO BbIPAYXEHUA

PaccmoTtpum ciydait, korza rnpoueaypa « DopmupoBaHue.npu3Hakas CTPOUTCS
C TIOMOTIBIO BU3YAJIbHOTO JIOTUYECKOTO BbhipaskeHus1 (puc. 138).

B arom ciyyae npumeHngioT MKoHy «roJskay (puc. 17, ukona 110).

Ha Bepxnem aTake MOJKM TUIIYT 3ape3epBUPOBaAHHOE IIPe/JI0KeHue
«¥Y CTaHOBUTD NMpU3HaKy» Win « CHATh Mpu3HaKk». Ha HUKHeM aTake yKa3bIBalOT
uaeHTudguKaTop mpusHaka « MokHo.exaTb.uepes.nepekpectok» (puc. 138).

PaccMmoTpuM elnie /iBa MpuMepa OIepaTopa «IoJIKay:

| |

YcTaHOBUTb NpU3Hak CHATb NpuUsHak

Hopma.Hacoca Hopma.Hacoca

| |
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JleBbIii ortepaTop rOBOPUT, UTO JIOTHYECKON ntepemMeHHon « Hopma.nacoca»
nmpucBauBaercst 3nadyenue 1. IIpaBblii onmepaTop o3HayaeT, YTO MEepPeMEHHOM
«Hopwma.nacoca» npucBauBaetrcs 3nayenue 0.

Jlerko Buj1eTh, 4TO B ATUX ornepaTtopax (Kak u B onepatopax Ha puc. 138)
HCIIOJIB3YeTCS Ta Ke XUTPOCTh, YTO U Ha puc. 137. Jlormueckoi nepeMenHoun
npucBanBaercd 3Hadenue 1 mim 0, xorst obo3nauenuss 1 u 0 B Tekcre ajiro-
pUTMa HUT/E He BCTpevaroTces!

§15. ObCYKAEHUE

Panee MbI IPUIILTN K BBIBOLY, YTO aJITOPUTM Ha puc. 135 gBJgeTcs aproHoMu-
yecKu HeyaauHbiM. Kakum 00pa3oM MOKHO €ro ucripaBuTh? Borpoc oTHIONb He
npoct. [lo-BumMomMy, B pa3HbIX CUTYyal[UsIX OH MOKET ITPUBO/IMTDH K Pa3HbIM OT-
BeTaM. B ¢BSI3U ¢ 9TUM M3JI0KEHHBIE HIKE COOOpaKeHUsI U COBEThI UMEIOT He
00s13aTe/IbHBIN, a BCETO JIMIIb PeKOMeHIaTeIbHbIN XapakTep. VX HyKHO pac-
CMATPUBATh KaK OJIMH U3 BO3MOKHBIX CIIOCOOOB perieHust mpobieMbl.

® B uxone «Bonpoc» He cjejyeT 3aluchbiBaTh JIOTUYECKOE BbIpakeHue, B
0CcOOEHHOCTH CJIOKHOE. BMECTO HEero peKoMeH 1yeTcsi IOMECTUTh OJIMH-
e/IMHCTBEHHBIN UIeHTU(PUKATOP, COAEPKAIIU SICHYI0O U YETKYIO CJIO-
BECHY10 (pOPMYJIMPOBKY IJIABHOTO BOIIPOCA.

® B o6iem ciydae yKkazaHHbINH WACHTU(DUKATOP MOKET OKa3aThCsl HEOIl-
pezeeHHbIM. YTOObI UCKIIOYUTH 9TY HEHPHUSTHOCTb, HEOOXOIUMO 3a-
6J1aroBpeMeHHO ITPUCBOUTD €My HYy)KHOe 3HadeHue. /[yist aToro cyiect-
BYIOT /IBa METO/Ia: PAMOYHbIM ¥ BU3YyaJIbHBIN.

® B pamourom memode NCIoyb3yeTcst pAMOYHOE JIOTHUECKOE BbIPAKEHUE, 3a-
ICaHHOe B UKOHE «/leiicTBrey. [ [pou3BoIMTCS BbIYMCIeHE PAaMOYHOTO Bbi-
pakenus. PesynbTar mpucBanBaeTcs WieHTU(GUKATOPY TJIaBHOTO BOTIPOCA
(puc. 137).

® B susyanvrom memode npuMeHsieTcsi BU3yasibHOE JIOTHYECKOEe BbIpaske-
HUE U /IBa ollepaTopa «Y CTaHOBUTH Npu3Haky» U «CHATH NpU3HaK», 3a-
IUCAaHHbIE B UKOHAX «I10JKa» (puc. 138).

B orsinume oT paMOYHOTO TIPU BU3YAJIbHOM METO/Ie BbIUYUCIEHUE JIOTHYeC-
KOT'O BbIPA/KEHUA KaK TaKOBOE OTCYTCTBYeT. BusyanbHoe BbIpaxkeHue pasBeT-
BJIET TIPOIleCC W TIPUBOAUT €To B O/iHy U3 ABYX Touek (Y wim Y Ha puc. 138).
B nepBoii TouKe BBINOJIHAETCS ONEPaTOP «Y CTAaHOBUTH IPU3HAK», BO BTOPOH —
«CHarp npusHaky». Anroputmbl Ha puc. 137 u 138 sKBUBaJIEHTHBI.

NuctpymenTanbhubie mporpammbl  g3bika JPAKOH  gosk-
Hbl 00€CIeYUTh ABTOMATUYECKUI IIEPEBOJ PaMOYHOIO aJi-
roput™ma (puc. 137) B BuayambHblii (puc. 138) u wHaobopoOT.
[IpenocraBiaenune Takoil yCJayru IOJb30BATENIO CO3/IaeT I
HETro JIOMOJHUTEIbHbIM KOM(OPT.

ITonb3oBaTenb moJaydacT BO3MOKHOCTb CPaBHHTDL ABEC (bOpMI)I npeacraB-
JIeHUS JIOTUYEeCKUX 3HaHUU U BbI6pElTb Ty, KOTOpad €My OoJIblle 110 JAVIIE.
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( dopMupoBaHue.NpusHaka

)

< 3eneHbii.curHan.ceetocopa

\HBT
£

aa

( MomMexu.AnA.ABUXKeHUs

X

HeT

BuayanbHoe noruyeckoe
BbipaXXeHue — 3TO floruyeckoe
BbipaXeHue, NOCTPOEHHOE

C NOMOLLbIO UKOH «BOMPOCH

HeT
( XenTtwii.curnan.ceetogopa >—

aa
HeT
< Po6oT.Bbiexan.Ha.nepekpecTok
aa
aa

( MoMexu.ans.nABUXeHUNA >_

HeT

ha
< 3eneHblii.curHan.ceetogopa >—

HeT

aa
( XenTbii.curHan.ceetodopa >—

HeT

<Kpac1-|bm.cur|-|

aa
an.ceetodopa >—

HeT

[ 3HauuT, ceetodop crnomarncs

<

Momexu.ans.aBUXEeHUA

J
-

HeT

M

YCcTaHOBUTbL NpU3HaK

MoXxHo.exaTb.4yepes.nepekpecTok

\(",

CHATbL npuaHak

MO}KHO.BXSTb."{BpBl nepeKkpecrtTok

|

( KoHeu )

Puc. 138. Jlornyeckun npusHak Y = MoxHo.exaTb.4yepes.nepekpectok
BblYMUCIAETCA C NOMOLLbIO BU3yanbHOro Noru4eckoro BbipaxeHus
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[TockobKYy BKYCBI aBTOpa ajirOpuTMa U €ro yurareserl MOTryT OTJIUYaTbCs,
Ka)KbIi M3 HUX MOJKET IOJYYUTh JIMCTUHT (YepTeK) aJropuTMa B TOM BUJIE,
KOTOPBI JIMIHO eMy O0Jibilie HpaBUTCSL. B MTOre KasK/plii peajusyer cBoe mpa-
BO Ha MH/MBU/IYyaJIbHOE ITPeANoYTeHre TON MM MHOM (pOPMBI TIpe/ICTaBIeHUS
3HAHUM.

§16. ELLLE PA3 0 BU3YAJIbHbIX MOMEXAX

CrenuasbHble 0003HaUeHMS /ISl 3HAYEHU I JIOTUYECKUX [Te€PEMEHHbIX KaK ITPH-
HA/IJIEKHOCTh aJITOPUTMUYECKOTO sI3bIKAa — 3TO aHAaXPOHU3M, KOTOPBIN CJelyeT
MCKJIIOUUTD U3 SI3bIKa KaK COBEPIEHHO He HYKHOe U JIa’Ke BPeaHoe «apXUTeK-
TYPHOE U3JIUIIECTBOY.

Yro0bl O1paB/aTh ATOT BBIBOJI, CPABHKM /[Ba BbIPAKEHUSI B YCJIOBHOM OIle-
patope (10) u (11):

(Hopma 1 =1) & (Hopma 2= 1) & (ABapusa = 0), To... (10)

Ecnu Hopma 1 & Hopma 2 & ABapus, TO.... (11)

Dopwmyna (10) unTaercs Tak:

Ecnu npusnak «<Hopma 1» paBeH eauHuLLE 1 NpuU3HaKk
«Hopma 2» paBeH eguHuLE 1 NPU3HaK «ABapusi» PpaBeH (10a)
HYNIO, TO...

Dopmyaa (11) ynraercs Tak:

Ecnu ecTtb Nnpu3Hak «<Hopma 1» n ectb Npu3Hak

11
«Hopma 2» 1 HeT npuaHaka «ABapusi», TO... e

®pasa (11a) namuoro nousTHee. ITo cBoeMy JleKCHYECKOMY CTPOIO, 3Ta
(dbpasa cooTBeTCTBYEeT OOBIYHBIM PeYeBbIM 000POTaM, KOTOPBIMHU I0JIb3YIOTCS
CIIEIIMAJIMCTDI TIPEeMETHON 00s1acTH, He saBJsionuecs nporpammucramu. OHa
TOYHO OTPaAKAET CYTh JleJia U IOCTYIIHA BCeM PabOTHUKAM.

B otsmmume ot Hee dpasza (10a) copepKUT UCKYCCTBEHHbIE U HAPOYUTHIE
BKpAIlJIeHUs <«paBeH e/IMHUIle» U «PaBeH HYJIIO», MOSIBJIeHNe KOTOPbIX HEOIl-
paB/laHHO YAJUHSIET TEKCT U 3aTPy/HseT BocupusaTue. B urore npemnoxenue
CTAHOBUTCS HEIIOHSATHBIM JIJISI BCEX, KpOMe ITPOrPaMMUCTOB.

§17. 0OCOBEHHOCTU PABOTHI C AJINHHBIMU
(3PTOHOMWYHbIMWU) UAEHTUDUKATOPAMU

[Ipeanonoxum, 4To KejateabHast JyiMHa (hOPMATBHOTO CMBICJIOBOTO M/I€HTH-
(pukaropa cocrapiisieT IpUMEPHO 32 CUMBOJIA.

Kenarenbno, utoObl KOHKpeTHbIE WAEHTU(DUKATOPHI B 3aBHCUMOCTH
OT CJIO)KHOCTH ITOHSITHSI UMEJIHM JJTMHY He MeHee 25 u He OoJiee 32 CUMBOJIOB.
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Y100BI MCKIIOYNTD OMUOKY TIPU PYYHOM BBOJIE CTOJIb JIJIMHHBIX WAEHTU(UKA-
TOPOB B KOMIIBIOTED, 1[€1eCO00pa3HO BBECTH 3allpeT IIOBTOPHOTO BBOJA. JTO
3HAUMT, YTO UIEHTU(PUKATOP BBOIUTCS B CUCTEMY TOJIbKO OJIMH Pa3 M 3allOMU-
HaeTcst B Oase JaHHBIX.

ITpu HEOOXOMMOCTH TOBTOPHOTO BBOJIa OCYIIECTBJISIETCSI KOIMPOBaHUE
u3 0asbl JaHHbIX. Takoil crocod Tpedyer HAIUYUs CHEIUaATIbHBIX HHCTPYMEH-
TaJbHBIX CPEJICTB, HO TaPaHTUPYET MJIEHTUYHOCTh BCEX KOTUN OJTHOTO U TOTO
Ke upeHTuGuKaTopa.

[Ipeanonoxenue 06 ONTUMAILHOCTHA 32-CUMBOJILHBIX MAEHTU(PUKATOPOB
COTJIaCyeTCs ¢ AaHAJIM30M MCTOPUU PAa3BUTHS aITOPUTMUUECKHUX SI3BIKOB, KOTO-
pbIii OOHAPYKUBAET OTYETIUBYIO TEH/IEHIIUIO:

® 1epexo; oT abCTPAKTHBIX KOLOB ¥ UMEH K 6- 1iiu 8-CUMMBOJIBHBIM MHE-
MOHHYECKUM MMEHaM;
® 3areM — 11epexo/l K 32-CUMMBOJIbHBIM CMbBICJIOBBIM HEHTH(MHUKATOPAM.

BmecTe ¢ TemM MHOTHE CHIEIMAJIUCTDI, CJIE/Lys YCTOSIBITUMCSI TTPUBbIYKAM,
«3aCTPSJIN» Ha dTare 8-CUMBOJIBHBIX UMeH. CyTh B TOM, YTO OIIBIT MCIIOJIb30-
BaHUS HOBBIX BO3MOKHOCTEH, CBA3aHHBIX C MOABJICHUEM 32-CUMBOJIbBHBIX UMEH
IIOKa ellfe OTHOCUTEJIbHO HEBEJIUK.

Mexay TeMm, sproHOMHYECcKHe TTePCIeKTUBbI, OTKPBIBAIOIINECS C yBeJnyue-
HUEM JJIMHBI UMEH JI0 32 CUMBOJIOB, 00€IaloT CYHIECTBEHHO M3MEHUTh HalllK
NpeKHUE TPe/ICTaBJeHus W MPUBBIYKU. Diarogapss aToMy 3amedaTesibHOMY
HOBOBBEJIEHMIO SI3BIK (DOPMAIBHBIX HAEHTH(GHUKATOPOB IO CBOEM JTOXOUYNBOC-
TH 3HAYNTEJIbHO TIPUOINIKAETCS K €CTECTBEHHOMY Y€JIOBEYEeCKOMY SI3bIKY, YTO
OTYETJIMBO BUIHO Ha puc. 137 u 138.

§18. TEOPEMA

MEITGPHEUII)I 9TOMU TJIaBbI ITOKa3bIBaIOT, 4TO CIIpaBE€AJINBa

Teopema. Ecim HeKOTOpPbIM (parMeHT JIPaKOH-CXeMbl HMeeT
OJ/IMH BXOJI, /IBa BBIXO/JIA U COJAEPKUT TOJBKO MKOHBI «BOIIPOC»
(nBe u GoJee), IpUYeM BHYTPU KaxKIOW MKOHBI 3allMCAH OIMH
ueHTU(pUKaTOp, 3TOT (PparMeHT Bcerja MOKHO 3aMEHUTh Ha
O/IHY MKOHY BOIIPOC, BHYTPU KOTOPOM 3anMcaH OJMH UJACHTH-
ukarop.

NnmocTtpanueit auasiores puc. 129-131.

§19. ONMEPATOP «MOJIKA»

OmnepaTop «10JIKa» MOKeT BBITIOJHATH padHble (DYHKIIUH.

@yu%uuﬂ 1. Ha BEPXHEM OTasK€ ITOJIKK ITHUIIYT KJIIOYEBOC IIPECATOKCHHUC
«Y CTaHOBUTD I[IPU3HAK>» WJIU «CHATD IIPpU3HAK>». Ha nuxneMm staxe YKa3blBa-

10T UAeHTU(MUKATOP TTPHU3HaKA. DTOT cJydail Mbl yKe onucaan (CM. IpUMephI
B §14 u puc. 138).
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Dynxyus 2. lIpeaAnonokuM, Hy;KHO CPOYHO BBIUTH U3 aaroputMa. [Ipuaem,
He M3 JIaHHOTO ajJropuT™a (M3 IpOoLeAypPbl), a U3 BbI3bIBAIOIIETO aJTOPUTMA.
Wi axe u3 anroputma 0oJiee BbICOKOTO YPOBHS.

Kaxk aTo czuenarn?

OTBer maer ukoHa moJika. Ha BepxHem ara)ke muiieM KJl0U4eBOE CJIOBO
«Bpixog». Ha HumskHeM — mMg BbI3bIBaloniero (uan 0ojiee BBICOKOTO aJIlOPUT-
Ma).

Bbixon

<mMsa BbiI3bIBAlOLWEro
anroputma>

B pesyabrare ynpasienue rnepejaeTcsa Ha OJIMH WJIM HECKOJIbKO yPOBHEM
HaBepX.

Jlist pelieHus 3a/1a4 Ha JIPAKOH-cXeMe 100aBIsSI0TCS MKOHA M0JIKa, MKOHA
ajJipec «3aBeplleHre» U MKOHA UMs BeTKU «3aBepiienues (puc. 139).

Takum o6pas3oM, orepaTop moJjika 00eCeYrBaeT:

® npekpaiieHre padoThl JAHHOTO aJropuT™Ma (IIPOoIe/yphi);
@ HCM@,[[JICHHBII?I BbIXO/I U3 BbI3bIBAIOIIETO aJIrOPUTMa WJIHN aJIr'O-
putMa 60Jiee BBICOKOTO YPOBHSI.

HpI/I I9TOM Ha/10 YETKO pa3/invaThb:

® (axTHuecKyio padoTy aJrOpUTMa;
® 5pProHOMHYHOE N300pakeHne APAKOH-CXEMBI.

Daxmuuecku 1OJKa ¢ HaIUChIO «BbIX0A» MTpaeT posib KOHI@ PabOThI.
WMubivu cnoBamu (M. puc. 139), mapuipyT, goxozst 1o noaku, OBPbIBAETCSI.
[TponrcxoauT BBIXO/ U3 aITOPUTMA, HO He Yepe3 UKOHY KOHeIl, a Yepe3 UKOHY
nosika. [Tosika urpaer posb KoHIA.

Ho ¢ apzonomuueckoii ToUKu 3peHus, Takue «0OPbIBbI» HeKeJaTebHbI.
[Toromy 4TO y ApaKkoH-cXeMbl Oy/1eT HapHCOBaH He OJMH KOHEI[, a HeCKOJIb-
KO.

Daxmuyecku aaTOPUTM MOKET UMeTh HECKOJIbKO KOHIIOB. HenmpusaTHOCTH
B TOM, UTO IJISI/IS HA CXEMY, YeJIOBEKY TPYHO BOCIIPUHUMATH aJITOPUTM, UMEIO-
M HECKOJIbKO KOHI[OB. Takoil aJiIrOpUTM IMOX0JK Ha €JIKY, YBEIIaHHYIO «KOH-
IaMU», KaK eJI0OYHBIMU UrpyiikaMu. I1ogo0Has 3puTesbHas ClieHa PacIbliIsier
BHUMaHHe W MelllaeT COCPEI0TOUYNTHCS Ha TJIAaBHOM.

[ToaTomy, ¢ 3proHOMMYECKON TOUYKU 3PEHUs, JKeJlaTeJIbHO CO3/aTh BU/IM-
MOCTb TOTO, YTO Y CXE€MbI BCETO OJIMH KOHEeIl. DTO HeTPYAHO c/esaTh. Puc. 139
HATJISIHO TTOKA3bIBAET, UTO OETYHOK, ABUTASICh K KOHIY aJITOPUTMA, ITpoderaer
yepe3 UKOHBI:
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HMKOHa IT0JIKa C HAJITUCbIO «BleO}I»;
HKOHa a/IpeC «3aBEPIICHUEC»;

HMKOHa UM BETKHU «3aBEPIICHUE» |
HNKOHa KOHEIIL.

BoaMoxHo, ynTaresb Bo3pas3urt. Jleckarp, Takag cxeMa He oTBedaeT (hpak-
TUYECKOMY IOJIOKEHUIO J1eJl U JIe30PUEHTUPYET.

C stuM Bo3pakeHueM Hesb3sl corsacuthed. Ha pucynke 139 mokaszano
BCe, UTO HY’KHO, JIJISI MCUEPIIBIBAIONIEr0 MOHUMaHus ajropurMma. Kpome toro,
co0J110/1aeTCsI APTOHOMHYECKOE

HpCIBZUIO. HPBKOH-CXGMH HUMeeT TOJIbKO O/IMH KOHEIIL.

ITodvimoxcum ckazannoe. Iznoxum dyHkimum mojaku B obiiem Bujge. Ha
BEPXHEM 3Take IOJIKM IHUINYT KJlouyeBoe cJ0BO (HYKHO yKasaTb IlepeuyeHb
KJIIOUEBBIX CJIOB U UX CEMAHTHUKY ).

Ha nmxnem ataxe [MUIIYT 3HAYE€HUE, COOTBETCTBYIOIIECE KJIIIOYEBOMY CJIOBY.

YacTte anroputMma B Xentom dpar-

MEeHTe Hac He UHTepecyerT.
Ons Hac BaXXHO TOSIbKO OQHO: 3aBeplieHue
aTa yacTtb anroputma popMmupyert

CUrHan Ha BXo UKOHBbI NorkKa.

MkoHa nonka obecneyuBsaer

npekpaweHue paboTbl AaHHOrO ( KoHeu )
anroputMa U HeMeaneHHbln BbIXO[

U3 Bbi3blBawLWeEro anropurma

Bbixoa

< UMA anropuTmMma >

UkoHa
«lMonka»

3apepweHue

Puc. 139. UkoHa nonka o6ecneynBaeT BbIXOA U3 Bbi3biBalOWeEro anropurma

§20. BbIBOAblI

1. B aT0ii ryiaBe 1mpesioKeH ABYXATAITHBIM METOJ/ 9ProHOMU3AIUU JIOTH-
YeCKUX BbIPpAKEHU .

2. Ha I[IEPBOM 9Tall€ IIPOU3BOAUTCA Pa3€JICHUE JIOTUYECKUX 3amnucen Ha
ABE€ 4aCTH, U3 KOTOPLIX OZHA ITOJJIEKUT BU3YaAJIU3allUH, a /I[pyrasd CoxXpa-
HYdeTCd B TEKCTOBOM BHU/IEC.
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Ha BropoMm aTare npousBoAUTCS 9ProHOMU3aIs 00enx yacTeil: Bu3sy-
AJIBHOU U TEKCTOBOM.

apFOHOMI/ISa]_[I/IH TEKCTOBOM YacCTH BRJIIOYA€T, B 4aCTHOCTH, CJIC/AVIO-
e IIPpUEMDI:

® ONTUMM3AIUIO JAJIMHBI U IIPABUJI 3aIUCHU UIeHTU(PUKATOPOB,;

® BHIOOP aJbTEPHATUBLL: JIOTUYECKOE BbIPaKEHUE WU WIEHTH-
(bukaTOp raIaBHOTO BOIIPOCA,;

® uckmodYeHre 0003HAaYEeHUI /IJIsT 3HAYEHWI JIOTHYECKUX Iepe-
MEHHBIX;

® CcpaBHUTEJbHBIN aHAJIM3 BU3YAJIbHOU M paMOYHON (hOPM 3ariu-

CHU ¥ BBIOOD OJ{HOM M3 HUX.
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ANTOPUTMbI
PEAJIBHOTIO
BPEMEHU

§1. BBEJJEHUE

MosHo Ju B ajnroputMax usobpaxartb Bpemsi? Kak aro cue-
JaTh? B gaHHOl ri1aBe M3J10K€H OTBET Ha 3TU BOIPOCHL.

JlaBaiite mocmoTpuM, Kak pabotaet cBerodop. Cambiii 00bruHbIi cBETOGOP,
KOTOPBIM CTOUT Ha TIEPEeKPeCTKe U PeryaupyeT yJIUYHOe IBUKeHre. AJITOPUTM
yIpaBJjieHus cBeToopoM nmokasan Ha puc. 140.

[MTanka anropur™ma npesictaBieHa Ha puc. 141. Kak usBecTHo, 1marnka 1mos-
BOJISIET IOJIYYUTh OTBET Ha TPH «IapPCKUX» (HanboJiee BaKHBIX) BOIIPOCA:

1. Kak naszbpiBaercs 3ajava’?
2. U3 ckonpKuX yacTe oHa COCTOUT?
3. Kak HazpiBaeTcs Kaxkjaast 4acTh?

Bot orBeTbl g puc. 141.

® Kak naswiBaetcd 3aava? (Yumaem 3az0.1080K anzopumma).
Ynpasienue cBeTOPOPOM.

® 13 ckonbKUX yacTeir oHa cocTouT? (Cuumaem uxomwvl <ums 6emxu» ).
N3 Tpex.

® Kak naspiBaercs kaxast yactb? (Yumaem mexcm 6 UKOHAX <UMSL BEMKU» ).

1. YupasyieHnue 3eJ1leHbIM CBETOM.
2. YupaBjeHue KpaCHbIM CBETOM.
3. HouHoii pexxum.

Ha puc. 140 mepsas Berka naumHaercs ¢ Komanasl BKJ/IIOYUTD
SEJIEHDBIN (umeercsa B Buay «BraouuTs 3eseHbIl curHaj csetogopay ).

Bropass komanga — mKoHa <may3say». OHa M300pakaeTcst MmepeBepHyTON
Tparerneit. Komanja «raysa» OTCUYMTBIBAET BpeMsl, 3allCaHHOe BHYTPU MKO-
Hbl. Korzia orcuer BpeMenu 3akoH4eH, 3allyckaeTcs caeayioias (1ocsie nay3sbl)
KOMaH/1a.
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PaCCMOTpI/IM TpHU KOMaH/lbl, 3allMCAHHDbIC B HepBOI‘/JI BETKE.

® BKJIIOYUTH 3€JICHbBIMN.
® [laysa 2 MUHYTBHL.
® BBIKJIIOUYNUTH 3€JICHBIN.

Yro o3HayaoT 9TH KoMaH/bl? OHU TOBOPSIT, UTO 3€JIEHBINH CBET OYET To-
peTb POBHO 2 MUHYTbI, a 3aT€M ITOTaCHET.
PacemorpumM caeayionme Tpyu KOMaH/Ibl:

® BKJIIOYUTD KEJITBIN.
® Ilaysa 10 cexyny.
® BBIKJIIOUYUTD KEJIThIH.

Cwmbica aTOM Tpoiiku KoMaH 1 oueBu/ieH. JKentoiii cBer Oyaer ropets 10 ce-
KYH/I, 3aTeM I0TacHeT.

Bropas BeTka Ha3biBaeTcs «Y1paBjieHUe KPACHBIM CBETOM».

[TpounTaem Tpu KOMaH/Ibl BO BTOPOU BETKE:

® DBKJII0YUTH KPaCHBIM.
® I[Jaysa 2 MuHyTHI.
® BbIK/II0YUTH KPaCHbIH.

ITO 3HAYUT: KPACHBII cBeT OY/eT TOpeTh 2 MUHYTBI, @ IOTOM ITOTACHET.
HuraeMm ciienyionme KOMaH/bl:

® BKJIIOYUTDH KEJITBIU.
® Ilaysa 10 cexyH.
® BbIKJIIOYUTD KeJIThIH.

CwMbICT siceH: eThiil cBeT Oy/er ropetb 10 ceKyH/I, TTocie 4ero moracHer.
O0600mKUM CKa3aHHOE U OINUIIEM IIOC/AEI0BATEJIbHOCTh CMEHBI CUTHAJIOB
cBetodopa:

@® 3eJieHbl TOPUT 2 MUHYTHI;
® xenatblit roput 10 cexyny;
@® KpacHbIll TOPUT 2 MUHYTHI;
® xentbiii roput 10 cexyH.

[Tocsie aTOTO MOC/IEIO0BATEIBHOCTD BCE BPEMS TIOBTOPSIETCS.
Ha puc. 140 B ukoHax «iraysa» MCIIOJIb30BaHa U30BITOUHAS 3AITUCD:

® Ilaysa 2 MUHYTBHIL.
® Ilaysa 10 cexynz.

ITO MOKHO M HY>KHO 3anucaTth kopoue. CinoBo «Ilaysa» onyckaior. Bmecto
«10 cexynay» numyt «10c». 1 T. 1.

Anroput™ Ha puc. 140 paboraer B ABYX peKuMax, KOTOPBIE MOCTOSHHO
yepeiyroTcs:

® /[HEBHOU pEXKUM;
® HOYHON peXKUM.

Hounoit pexxum omnucan B TpeTbell BeTKe. Houblo KpacHbIM U 3eJIeHbIN
cUTHaJIBI cBeToopa OTKI0YAIOTCI. BMecTo HUX BCIO HOYb MepIlaeT KeJIThbIi
MUTAIOIUN.
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§2. BECKOHEYHbLIE AJITOPUTMbI

AJITOPUTMBI, KOTOPbIE MbI pacCMaTPUBAJIM BO BCEX MPEAbIAYINNX TJIaBax, 00si-
3aTe/IbHO uMesin KoHell. IIpoiie roBopsi, OoHu HelpeMeHHO 3aKaHYNBAJIUCH, TO
ecTb IIpeKpalain padoTy ¢ TOMOI[bIO HKOHbBI «KOHEI».

Opanako Ha puc. 140 ukoHa «KoHeI» OTCYTCTBYeT. DTO 3HAYUT, UTO B JlaH-
HOM CJIy4ae Mbl UMeeM J1eJI0 ¢ OECKOHEUHBIM aJITOPUTMOM.

® D710 aaropuT™M, KOTOpBI paboTaeT Bce

BpeMs, KPYIJIOCYTOYHO.
beckoneunbrit ® B Ttakom anropurMe crnenuajabHO IIpe-
AJITOPUTM JyCMOTpeH OecKOHEeYHbIH UK. Bbixosn
3 OECKOHEYHOrO IMKJa He IIpeayc-

MOTPEH.

Paszymeetcs, nmpekpaiiieHue paboThl aIropuT™Ma Bo3MoKHO. OHO ITPOUCXO-
JIAT B pe3dyJbTare BHeIIHeW mpuunHbl. Hampumep, npu BbIKIIOYEHUW TUTAHK,
IIPH TI0JIOMKe 000PY/IOBaHUS U T. /I.

Tem He MeHee, Mbl BOOUMIO YOEIUIUCH, YTO aJITOPUTM, YIIPABJISIONINI CBe-
Toopom, He umeet Kouia. Ou paboraer kpyriaocyTodno. [Toromy 4To 10poxK-
HOe JIBMsKeHne — 6ecKoHeuHblit mpoitecc. KoTopwlii, Kak U cama jKU3Hb, HUKOT-
Jla He OCTaHaBJIMBAECTCA.

§3. ClMUCOK ONEPATOPOB PEAJIbHOIO BPEMEHU

B a3pike IPAKOH unmeeTcst nsaTh HKOH peasibHOTO BpeMeHu (puc. 17, MKOHBI
nN16-120):

® 1naysa;

® 1nepuop;

® 1yck Tanmepa;

® cunxponusarop (1o Taiimepy);

® napassiesbHbINA TPOIecC.

Tpu u3 nux (1aysa, 1ycK taiimMepa U rnapaijieJibHbIi 1POIECC) — MPOCTbIe
oriepatopsl. /IBe apyrue MKoHbl (1eproj U CUHXPOHU3ATOP) CIYKAT «KUPIIU-
YMKaM#U» JIJIsE TTIOCTPOEHUST COCTaBHBIX OIEPATOPOB U BHE TOCJEIHUX HE HC-
I10JIb3YIOTCSL.

Nkona «repuoy saBiasgercs npuHaaiexxkHoctbio nmukaa sKIATD (puc. 18
MaKpouKoHa 7). IkoHa «CHMHXPOHMU3ATOP» CIYKUT /it 00pa3soBaHusT TPUHA/L-
IIaTU COCTaBHBIX orepaTtopoB (puc. 18, makpoukonsr 8—20).

Hasnauenue orepaTopoB 1osgCHUM, Kak Bcer/a, Ha puMepax.

84. OMEPATOPbI BBO1A-BbIBOJIA

B asbike IPAKOH nipeaycmoTpensl 1Ba BU3yasibHbIX OllepaTopa BBOA-BbIBO-
na: «BbIBO/Y (puc. 17, ukona M14) u «BBos» (puc. 17, ukona M15). Onu He or-



S

208 HACTb 2. AiITOPUTMUYECKNW A3bIK [IPAKOH N YOOBHbIE HEPTEXW AJITOPUTMOB

«nododolread euHeuaeduL» windoiuy Qv "‘ouUd

WO01889 WIGHeLeE
enHaugeduLg

UUMmolelunw
nI[LUeX 91uhoiudIgg

er

1OH

\ ¢ «nmnxed yoHaeH[» v

/ efHewox eumudy]

s

UMIMOIBIUN
MIGLLOX 9LUROILE

\\\\\\_/

nwuxed UOHhOH

WOLle80 WIGHeLUeE
euHeudgeduL

nuxead NOHKOH

wa::*maw_o:_go:u
efHewo) eurmudy

HIqLUeX 9LuhoiudKg

THANED Q)
eehAe|]
_

WIGLLOX 9LUhOILIG

uigHoBRd) 9LMhoILIGg

9LAHUN Z
eehe|]
_

uiaHoed) 91MhoiLg

.\\.\\\.\._/

Woledgd WiGHoed)
euHeugeduL

_

Wolegd WIaHoed)
auHeugeduL

HaLUSX 9LUhOiUN_Yg

_

THANeD Q)
eele|
_

UISLLOX 9LUROILNG

_

UIGHBUOE qLuhoILNGg

_

I9LAHUN 2
echAe|]
_

WIHHOUOE 91lUhOiUNg

\\\\\.\\_/

WOLeED WIGHOUeE
euHaugeduL

wododoLedds
euHeuaeduL




[JIABA 13. AJIFOPUTMbI PEAJIbHOTO BPEMEHN 209

HOCATCS K OllepaTopam peaibHOTO BPEMEHU U PaCCMaTPUBAIOTCA 3/1€Ch TOJIBKO
IIOTOMY, UTO BCTPEYAIOTCS B OJIMIKANIIIEM IIPUMEpE.

Ha puc. 17 BumHO, 4TO MKOHBI BBO/IA-BbIBO/IA UMEIOT MHEMOHMU -
yeckyto opmy. Ukona M14 copepKuT 1moJiyio CTpesiky, Ha-
MPaBJIEHHYIO HAPY’KY, YTO CUMBOJIM3UPYET «BBIBO», & UKOHA
115 — cTpesiKy, HAIIpaBJIeHHYI0 BHYTPb (BBOJ).

O6a omneparopa «/ByXaTaxKHble». Ha BepxHeM aTaske NUIIETCS KJIOYe-
BOE€ CJIOBO UJM KJioueBasd hpasa. Ha nHuxHem (B IpIMOYToJIbHUKE) — CO/IEP-
KaTtesibHag uHpoOpMalus, mo/ieskainas BBoAy U BeiBoay (puc. 142, 143).

§5. OMEPATOP «IMAY3A»

[IpearnonoxuM, ypapiagioniuid KOMIIbIOTEP JI0JIKEH BbIJIATh CEPUIO 3JIEKTPU-
YecKMX KOMaH/l, KOTOPbIE 110 JIMHUSM CBS3U MEPeaioTcsl B UCIOJHUTEIbHbIE
opraibl ¥ BBI3BIBAIOT cpabaThiBaHueE dJIEKTPOMEXaHnYeCKuX pese. B pesyibrare
IIPOMCXOUT OTKPBITHE TPYOOIPOBO/IA, BKJIIOUEHIE HACcOCa U IPyTHe OTlepaliuu,
HeoOXoguMble /171t (DYHKIIMOHUPOBAHUS YIIPABJISIEMOTo 0ObeKTa.

Takas cutyaiusi MOKeT BCTPETUTHCS BO MHOTHX CHUCTEMaxX YIIpaBJIEHUSI
peasbHOTO BpeMenn. Hanpumep, ipu 3ampaBke TOILIMBOM KOCMUYECKUX PaKeT,
Ha ATOMHBIX 2JIEKTPOCTAHIUX, HedTernepepabaThiBaIONINX 3aBOIax U T. /1.

Paccmotpum nipumep. IlpeamnosioxkuM, ympaBJsiOnUuil KOMIIbIOTED J10JI-
JKEeH:

Bbi1aTh Komanay OTKPBITH. TPYBOIIPOBO/I;

O/IOK/IATh JIBE MUHYTHI;

BbiaTh JiBe KoMaHibl: BK/JIIOYUTHB. HACOC u OTKPDOITBH.3AC-
JIOHKY;

O/IOK/IaTh 45 CEKYH]I;

Boi1aTh Komanay [IOJAYA. TOIIJINBA;

HO0K/ATh TPU MUHYTHI;

BbiaTh kKomauay [TYCK.ATPETATA.

CoOoTBeTCTBYIONIUI aJITOPUTM IpeicTaBieH Ha puc. 142. 3agepKKa BbI-
Jlauv KOMaH/| Peaju3yeTcs: ¢ IMOMOIIbI0 UKOHBI «Tay3ay. BHyTpu nocsieneit
yKa3bIBaeTcsi BpeMsi HeoOXouMoi 3ajiep:kku. Hampumep, 2MuH (2 MUHYTBI),
45c¢ (45 cexynna) u T. [I.

Ecii roBopuTh 60J1€€ TOYHO, BEPXHUI OIepaTop «iaysa» Ha puc. 142 pa-
6otaer tak. Ilocae Bbaun komanabt OTKPBITH. TPYBOIIPOBO/I B yu-
paBJISIONIEeM KOMIIbIOTEpe 3allyCKaeTCs NMPOTrPpaMMHBIM CUYETUMK BpPeMEHHU Ha
2 munyThl. [To ncreyenuu aT0T0 BpeMeHU KOMITIOTEP BbIJIAET B JIMHUIO CBA3U

koMan/ipl BRKJIIOUUTH.HACOC u OTKPLITBE.3ACJIOHKY.
§6. ONEPATOPbI «MYCK TAUMEPA» U «CUHXPOHU3ATOP»

Bepnewmcd eiie pa3 k 3aj1aue, ONMCAaHHOM B IIpe/ibiyiieM maparpade, v cjierka
U3MEHUM ee. byjeM cuurarh, 4TO pazpabOTUUK VIIPABIIEMOro 00bEKTa XOUeT
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T WAMKA

YnpaBneHue
KpacHbIM CBETOM

YnpaeneHue
3eneHbIM CBETOM

Ho4yHOW pexum

Puc. 141. llanka anroputma «YnpaBneHue ceetogopom».
MokasaHbl UKOHA «3aroNOBOK» U TPU UKOHBI K UMA BETKU»

Beipgate KOMaHg
! _> % A:=0

OTkpbiTh.TPYOGONpPOBOA

‘ ] Boipatb koMaHgy
2MUH

OTkpbiTh.TPYGONpoBOA
Bbigatb kOMaHay _>
Bkniounutb.Hacoc;

OTKpPbITb.3A2CNOHKY Boigath komaHgy
\ A= 2MUH Z gI:-HIOH:Tb.Hac():;
45¢ KPbITh.3aCNOHKY
Boipate kOoMaHgy
Bbipath komaHay

Mopgava.Tonnuea
\ A = 2muH45¢c L Mopava.Tonnuea

N N

Beipatb koMaHgy
Bbigate KOMaHAy ->

\ A = 5MuH45¢c /L lMyck.arperaTa

Puc. 142. Npumep ucnonb3oBaHus Puc. 143. lNpumep ucnonb3oBaHUs oneparopos
oneparopa «naysa» «NycK TankMmepa» U «CUHXPOHU3ATOP»

MNMyck.arperaTa
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yKa3aTb BpeMs BbIJauu KOMaHJI He 110 MPUHIUITY «3aJiePKKa 1ocsie pe/iblLy-
el KOMaHbl», a 10 IPUHIMITY CeKyHA0Mepa. DTO 3HAUUT, YTO BCe BpeMeHa
OTCUYUTBIBAIOTCS OT €MHOTO HAa4YaJbHOTO MOMEHTa (COBIA/AIONIETO ¢ ITyCKOM
CEeKYHI0Mepa).

Wcxonst u3 atoro, chopmympyeM 3ajady yIpaBJisioniero KOMITbloTepa.
On noyKeH:

BKJIIOYUTD «CEKYH/IOMEP», TO €CTh OOHYJIUTh U 3aIllyCTUTh TaliMep;
BoiaTh KoManay OTKPBITh. TPYBOIIPOBO/I;

KOT/la TaiiMep OTCUUTAET JIBe MUHYTHI, BbI/IaTh apy koman 1 BKJTIO-
UUTb.HACOC u OTKPBITH.3ACJIOHKY;

KOT/la TaliMep OTCYUTaeT 2 MUHYTHI 45 ceKyH/I, BblIaTh KoMaHay 110-
JAYA. TOILJINBA;

KOT/Ia TalilMep OTCUMTAET D MUHYT 45 cekyH/1, BbiiaTh komanay I1Y CK.
ATPETATA.

OmnucanHblil aJITOPUTM U300pakeH Ha puc. 143. B HeM ucro/ib3yiores ore-
paTopbl «IYCK TaiiMepa» M «CHUHXPOHU3ATOP», COBMECTHash paboTa KOTOPBIX
obecrieunBaeT HYKHbBIH 29 PEKT.

OmnepaTop «IycK TaiiMepa» IMOpoKaaeT, OOHYJISIET U 3alyCKaeT
TaiiMep M NMpucBanBaeT eMy uMms A.

OrnepaTop «CUHXPOHM3ATOP» 3aJEPKUBAET BBIIIOJIHEHUE Pa3-
MeIIeHHOTO CIIpaBa OT HeTO BU3yaJIbHOTO OllepaTopa 0 HACTYII-
JIEHUSI MOMEHTA, YKa3aHHOTO B UKOHE «CMHXPOHU3ATOP».

Hampumep, cunxponusarop A = 2mun45c¢ Ha puc. 143 3aepKuBaeT Bbl1a-
uy komauibel [IIOJAYA. TOIIJIMBA no momenTa, Korja Taiimep A orcuuraer
2 MUHYTHI 45 CEKYH/I.

CpaBHuBas aaropuT™bl Ha puc. 142 u 143, MOKHO 3aMeTUTD, UTO OHH 10U~
TH 3KBUBaJIeHTHBI. [Touemy mouTu?

Yr10o06bl pazobpaTbcst, PACCMOTPUM HjleaIbHbIN ciaydail. IIpeanosmoxmum,
4TO BpeMsi, HeoOXO0IMMOe JIJIs BbIJIauy OJIHOM KOMaH/[bl paBHO HYJI10. IMeeTcs
B BHU/lY, UTO II€peYMCJIeHHble HUKe KOMAaH/Ibl BBIJIAIOTCI 3a BpeMs, paBHOeE
HYJIIO!

® OTKPBLITb.TPYBOIIPOBO/;
® BKJ/IIOYUTBH.HACOC;

® OTKPbLITbH.3ACJIOHKY;

® ITOAAYA.TOIIVINBA;

® IIYCK.ATPETATA.

B aTom cirydae oba asroputma Oy/yT BbIZaBaTh KOMaH/ bl CHHXPOHHO.

O/HaKO B ICUCTBUTEIbHOCTH UleaJIbHbIe CJIydYan BCTPEYAIOTCA JaJIeKO He
Beerzia. MlHorzia ObiBaeT, 4To BpeMs BbIIaun OJIHOU KOMaH/Ibl O0OJIbIle HYJIS.

B Takom ciryuae anropuTMbl paboTalOT TO-Pa3HOMY.
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[IpakTuKa mMokasbIBaeT, YTO B HEKOTOPBIX CUTYAI[USAX ITPEAIOY-
TUTEJIbHBIM SABJISICTCA npunuun nay3vt (KOTAa WCIOJIb3YeTCs
MKOHA <Iay3a»). A B APYrux — npunuun maumepa (Kormaa uc-
IIOJIL3YIOTCSI UKOHBI «IIYCK TaMepa» U «CUHXPOHU3ATOP» ).

O6a nHCTPpYMEHTA OKa3bIBAIOTCS B PABHOI cTeleHN He0OXO0/H-
MBIMHU ¥ T10JIE3HBIMHU,

§7. AITOPUTM PEANIBHOIO BPEMEHMU

Ha puc. 144 npezacrasien 60Jjiee CJI0KHBII aJITOPUTM, B KOTOPOM IIPUMEHSIIOT-
Cs1 OIePaTOPhI «I1ay3ay, <IYCK TaiiMepa» U «CHHXPOHU3ATOP».

B cpeaneii Betke msoOpaskeHa MKOHA <«Iay3a» € HaAlKMCbio 2MuHA4SC.
DTo o3HauaeT, 4To mHocje 3asepimienus mporeaypst BOJIIIEBHDBIN PE-
MOHT TAPEJIKHM orcuutsiBaercs mnaysa JJIUTeJbHOCTbIO 2 MUHYTHI 48 ce-
KyH/Z. W TOJIbKO T0C/ie 3TOTO TPOM3BOAMTCS cHaTHe TpusdHaka ABAPUA
TAPEJIKN.

Eme oxna 4-cekynnas naysa 1pelyCMOTpeHa B JIEBOU BETKE.

B mpaBoii BeTke ecTh MKOHA «ITyCK TaiiMepay ¢ Hajanucbio A = 0. Jlanubrii
oriepaTop MOPOIK/IAET, OOHYJ/ISIET U 3alycKaeT Taiimep A.

B Toil Ke BeTke yCTaHOBJIEHbI TPU MKOHBI «CHMHXPOHMU3ATOP IO TaiiMe-
py» ¢ Haanucsamu A = 3vmuH, A = SmuH u A = 8muH. IIpu aTOM BBI3OB ITpOTIE-
aypst BRJIIOUUTD TEJIEITIOPTAIIMIO npousoiiser He cpasdy, a TOJIbKO
mocjie Toro, Kak taiiMep A orcuntaer 3 MUHYTHL. COOTBETCTBEHHO BKJIIOYE-
nue B padory mnporeayp OTK/IIIOUUTD TPABUTAIINIO u BbIXO/[ U3
ACTPAJIBHOTO TEJIA 6Gyzer 3aiep:kaHo 0 TeX Mop, moka taiimep A He
IIPUMET 3HAYEHUST O M 8 MUHYT COOTBETCTBEHHO.

Ha puc. 144 Buano, 4TO OInepaTop <«IIyCK TaiiMepa» MOKHO ITPUMEHSITb
JBYMSI CIIOCOOAMM:

® BO-NEPBbIX, COBMECTHO C MKOHOM «CUHXPOHU3ATOP» (ITOT CJIyyall Mbl
obcymnan);
® BO-BTOPbBIX, COBMECTHO C UKOHOU «BOIIPOC».

[Tocnennuit cayuyaii paccMOTpeEH B cJieylonieM maparpade.

§8. UMK HAATb

[IpearonokuM, HY)KHO B TedeHue 3 MUHYT JKIATh IHOSIBJIEHUSI XOTs Obl OJI-
Horo u3 AByx npusnaxkos JIEBBIV IBUTATEJD B HOPME u IIPABBIN
JIBUTATEJIb B HOPME. Ilpu nHacrymienun sToro coObITHsI (IOSIBJICHUH
OJTHOTO M3 MPU3HAKOB) HEOOXOIMMO BKJIIOYUTH IJIa3MEeHHbBIN peakTop. Eciin ke
Ha3BaHHbIE TIPU3HAKUA OTCYTCTBYIOT, I10 UCTEYEHUHU TPEX MUHYT CJEIYyeT BKIIIO-
YuTh (POTOHHBIN IBUTATE]Ib.

s pemenusa 3ajaum Ha puc. 144 ucnonb3yloTces 1Ba oneparopa:
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@® nyck TaiiMepa I, OTCYUTHIBAIOIIETO TPU MUHYTHI;
® uxia KIATD.

B cocraB nocisieaHero BXOJAUT UKOHA <«II€PUO/I» U TPU MKOHBI «BOIIPOCH.
B nociepnux pasmeneHbl HA/JIITUCH:

® JIEBLIN JIBUTATEJIb BHOPME?
® IIPABBIU IBUTATEJIb B HOPME?
® 7> 3MuH.

[Tocneanuii oneparop mpoBepsieT: 3HadeHue Taiimepa 1’ 00Jibllie TPeX MHU-
HYT?

Ecs o6a npusHaka OTCyTCTBYIOT, @ 3HaU€HUe TaliMepa He ITPEBbIIIaeT 3 Mu-
HYT, OIIPOC YCJIOBUI TIePUO/IMUeCcKU MoBTOpsieTcst. [Ipu aTom mepuoj orpoca
YKa3bIBACTCSl B UKOHE «IIepUOo/i». B 1anHOM 1IpuMepe OH paBeH 4 CeKyH/1aMm.

Ha puc. 144 Bugno,uto mukia KJATD 3akoH4uTCSI B MOMEHT
oOHapyKeHUsT OJHOTO M3 OKM/IAEMbIX ITPU3HAKOB, a €CJAU OHU
He MOSBATCS, — Yepe3 3 MUHYTHI.

§9. LUKN «XKAATb» B OBLLLEM BUJLE

B o6mem Buze muka JKIATD nokasan na puc. 145. OH 1103BOJIsSIET OpraHuso-
BaTh PEXXUM OKuAaHus npusnakos B, C, D, ..., E.

® Ecym nepBbIM MOSIBUTCS NPU3HAK B, BbITIoJIHsAeTCS jieiicTBUE F.

@® Ecau B oTcyTCcTBYeT U IepBBIM MPUET npusHak C, peanusyeTrcs jeiic-
TBUE G.

® Eciu B u C orcyTeTBYIOT ¥ 1iepBbiM Oyjer D, soimonnsiercss H. U tak
JlaJiee.

® Omnepatopbl A 1 L 0O6bIYHO He MCIIOJIB3YIOTCS.

® 3ajaya oKuAaHUST HECKOJBbKUX MPU3HAKOB (KOT/a crucTeMa
JOJIKHA TI0-Pa3HOMY pearupoBaTh Ha KasK/Iblid ITPU3HAK) SIB-
JISIETCST TUITUIHON TPy pa3paboTKe CHCTEM PeaibHOTO Bpe-
MEHH.

® [{uxa KIATD — yao6HOe cpeacTBO /i PelleHus 1m0100-
HBIX 3a/1a4.

§10. ONMEPATOP «IMEPUOA»

CpaBHuBast MaKpOMKOHBI 4 1 7 Ha puc. 18 (o6brunbiii uka u mukia JKJATD),
MbI BU/IMM, YTO OHHM O4YeHb T0X0KH. [T0aTOMY BO n3beKaHue My TaHUIlbl HY/KHO
UMeTb KaKOW-TO pa3jInuMTe/bHbIN NTPU3HAK. JTY (DYHKIINIO BHITIOJIHSIET HKOHA
«repuosi». Ecim ona ectpb B netsie nukiaa — nepea Hamu 1iuka sKJIATD. Ecau
HET — OOBIYHBIN UKL
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Puc. 145. Uukn XXOATb B o6wiem Buge

YesioBeK, KOTOPBII CTOUT HA OCTAHOBKE U JKIET IMOSBJIEHUS TPaMBasi, BOC-
IMPUHUMAET OKHU/laHMe KaK HeuTo HernpepbiBHOe. OIHAKO aJIrOPUTM PeasibHOTO
BpEMEHM OPraHU3yeT OKWjIaHre KaK JAMCKPETHBIM ITPOIecC U 3alyCKaeT K
KIAATD nepuoamyecku. Orciosa BbITEKaeT, YTO MEPUOJ — BaKHasl XapakTe-
puctuka 1ukaa K/ATD.

Kak paboraer oneparop «mepuo/»? Iloscuum na npumepe. Ha
puc. 144 muxn JKIATD «kpyturcss 1o cBoeil metje ¢ IepHu-
OJIMYHOCTBIO 4 CeKYH/Ibl, TIOKa He BBIIIOJHUTCS OJHO U3 TPex
ycaoBuid. [Tocite wero mponsoiiieT BbIXo/ U3 MuKJa. Takum 00-
pa3oM, OIepaTop «Iepuo/» 3aJaeT MepPUo/l TOBTOPEHUS UK
KIATD.

§11. ONMEPATOP «NAPAJIENbHBIN MPOLECC»

IIycTp 3amanbl aBa anroput™Ma A u B, npuyeM A — OCHOBHOW aJITOPUTM,
a B — BcriomoraTeibHbIii. Aroput™Mbl A u B MoryT paboTaTh 1Moc/ei0BaTeIbHO
(puc. 146) nam napannensHo (puc. 147).

Yr100bI OPraHu30BaTh nOCIe008aMelbHY0 PadOTY, HEOOXOAMMO B JAPAKOH-
cxeMe OCHOBHOTO ajiropuTMa A HapucoBaTh MKOHY-BCTaBKYy C Ha/muchio B. B
9TOM CJiydae aaroputM B HasbiBaeTcst npouedypoil.

Hanpumep, na puc. 144 8 ocHoHom asiroputve IIPOBEPKA JIETAIO-
IITEN TAPEJIKU umeercs nponeaypa IIPOBEPKA JIBUTATEJIEN. Drtu
AJICOPUTMBI JICUCTBYIOT 11OcJe/10BaTeibHO. OCHOBHOM aJITOPUTM IlepeiaeT yii-
passenue npouexype IPOBEPKA JIBUTATEJIEN u nmpekpariaer pabory.
Boso6nosuenue paborst anropurma IPOBEPKA JIETAIOIITEN TAPEJI KU
IIPOU30IIIeT TOJABKO TOrja, Koraa mpoieaypa IIPOBEPKA JIBUTATEJIEN
3aKoH4YHUTCs. B 0011eM Bujie cuTyaius rmokasana Ha puc. 146.

OTanume mapasijieIbHOTO peskiuMa COCTOUT B TOM, UTO TTOCJIe Havyasia BCIO-
MOTaTeJIbHOTO aropuT™Ma B OCHOBHOU airopuTM A He mpekpaiiaer paboTy u
JIUCTBYET OJJHOBPEMEHHO ¢ ajaroputmoM B (puc. 147).
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YT10o0BI OPraHU30BaTh MapajliebHy0 padoTy, HY’KHO B JIpaKOH-
cxeme OCHOBHOTO ajiropuTMa A HApUCOBaTh UKOHY <«I1apaJijelib-
HbI# 1mponecc» (puc. 17, ukona 1120).

koHa «mapaJssiesbHbli mpoleccs AByxataxHad. Ha Bepxnem
aTa)Ke MUIIYT KJII0YeBOe CJIOBO, 0O03HAYAIOIee KOMaH/LY, U3-
MEHAIONIYI0 COCTOSIHME IapaJsiieJIbHOTO IIpoliecca, Halpumep,
«IIyck», «Ocranos» u 1.4 Ha HmKHeM 3Taxe IOMeIIAlOT
ujeHTuduKaTop (Ha3BaHue) napajieJbHOTo Ipolecca.

Oo6paruMcs K npumepy Ha puc. 144. B npaBoii BeTke HaXOASATCS J[Ba OIIe-
paTopa yrpaBJjieHUs MapasijieIbHbIMU 1poiteccamu. [locie okoHuanus mpoie-
aypel BbIXO/I U3 ACTPAJIbBHOT O TEJIA nipousBoNTCSI OCTAaHOB TTapaJi-
saeabHoro npoiecca IHTABATI 3JIBIX IYXOB u nyck npounecca IHITABATII
JOBPDOIX IYXOB.

[Ipu arom mpexamnosaraercs, 4yro a0 Havasna aiaroputma [TPOBEPKA
JETAIOIIEN TAPEJIKU nexwuii TpeTuii aaropuT™ Bbaasl KoManay <IIycks
u 3arryctust mapauiesibabiid mpoiece IITABATIT 3JIBIX 1Y XOB. Tlocaeanuii
paGoraetr ozpHoBpeMenno ¢ aaropurmom IIPOBEPKA JIETAIOIIEN
TAPEJIKU BioTh /10 MOMeHTa BblJaun KoMaH bl «OcTtanoB» (CM. 1mmocje-
HIOIO BeTKY Ha puc. 144).

Ykazannag koMaH1a JUKBUAUPYeET napaJiesbublii mpoiecc HTABAII
3JIbIX ZIYXOB. B sror MOMeHT ojHOBpeMeHHas paboTa 3aKaHYMBaET-
Csl.

Oanako caeapyiomas komanga <«Ilyck» 3amyckaer ﬂpyroﬁ napaJ-
aenbubiit npoiecc — [MTABAIID JOBPBIX AYXOB, koTtopsiii HaunHa-
et paboraTh ogHOBpemenHo ¢ anroputmom IIPOBEPKA JIETAIOIIIEU
TAPEJIKMN.

§12.0COBEHHOCTU ONEPATOPOB PEAJIbHOIO BPEMEHHU

Omnepatopbl peajqbHOTO BpeMeHU — 9TO (hopMasibHbie OllepaTo-
pbl g3bika JIPAKOH. Oanako nx MOKHO MCITOJIb30BATh U IIPU
HedopmaibHOM H300pakeHun ajgroputmoB. Hamnpumep, s
MMOCTPOEHMST HATJISIIHBIX <«KAaPTUHOK», IO3BOJISIONIUX JIETKO
00BSICHUTD Ty WM WHYIO UJI€I0, OTHOCSIIYIOCS K CHCTEMaM pe-
aJIbHOTO BPEMEHH.

[ITpuMepsbl TakMX KapTUHOK 1pezcTaBienbl Ha puc. 140 u 148. IIpu aTom B
mukae JKIATD ukony <«mepuog» OOBIYHO OIyCKAIOT, YTOOBI HE 3arPOMOIK-
JIaThb PUCYHOK (cM. mocJuie/iHio BeTky Ha puc. 140). Oxnako ecan anuresnnb-

HOCTD Iepuo/jia HyKHA JJ1s TOHUMaHUs, UKOHY <IIepUO/1» MOKHO COXPAHUTD
(puc. 148).
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E;’:: :_?::3\3“0" Anroputmbl A u B paGoTaiwrT
P CTpOro nocrnepoBaTenbHO

MMeeTcs UKoHa
(noo4yepenHo).

3Ha4YUT, BbINONHAEGTCHA nNocne- OHM HUKOTAA He pEGOTHIOT

‘::::LGz"'“ag pabora anro- oAHOBpeMeHHO (napannenbHo).

OcHoBHoOI# anroputm A Pa6oTaeT A Pa6oTaet A

v
MNpouenypa B PaGotaet B

Mepepaya ynpaeneHus BosBpaT ynpaBneHus
U3 anroputMma A B npoueaypy B M3 npoueaypb B
(BbI30B Nnpoueaypbl) B OCHOBHOW anroputm A

Puc. 146. NocnepoBaTtenbHas paboTta anroputMoB

Ecnu B ocHoBHOM m Anroputm B HaskiBaeTcs

anroputme A «napannenbHbiii Npouecc,

WMEO TG HKOlHA [EB| NnoToMy 4YTo oH paGoTaer
napannensHo (ogHoBpe-

3Ha4yuT, BbINONHAETCA napannenb- MEHHO) C anropuTMOM A
Has pabota anroputmMoB A u B P

OcHoBHOW anroputm A Pa6oTaeTt A

‘ ol
Anroputm B ¢
(napannenbHbii npoyecc) Pa6oTaeT B
e ) o
MkoHa, HapucoBaHHas WkoHa, HapucoBaHHasn OcTaHoB
B anroputme A, — -@ B anroputme A, — -?
3TO onepaTop, KOTOpbI# aTO onepaTtop, KOTOpbIiA
sanyckaert (nopoxpgaer) ocTtaHaBnuBeaeT (nNUKBugupyer)
napannenbHbIi npouecc B napannenbHbii npouecc B

Puc. 147. NapannenbHasi pabota anroputMoB
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§13. ONEPATOP «MMPUCBOUTb»

Pacemorpum Boipaskenne X = X + 1. Hro o3nayaer 3HaKk = B 3TOM BbIpake-
HUN?

[IpeanonoxuM, 4To 3HAK = O03HAayaeT paBHO. Mbl cpady npujeM K IpoTu-
BOPEYHIO.

JleiicTBUTENILHO, ec/ii BbiuecTh X M3 00erX yacTeil ypaBHEHUs, TOJTyIUM

0=1

4TO HEBEPHO.

[lesio B ToM, 4TO B asroputMmax B Beipakenuu X = X + 1 3Hak = o3Hayvaer
HE «PaBHO», a «IIPUCBOUTH».

Omnepatop «rpucBouth» X = X + 1 o3navaer, yto nnepemenHasi X B JieBOi
YacTU BbBIPAKEHUS YBEJWMYUBaEeT CBoe 3HayeHue Ha 1.

Bo u3beskanue myTaHUIbL Ui OllepaTOPa «IIPHUCBOUTbL» BMECTO 3HaAKa =
UCIIOJIb3YIOT 3HAK «:=» (IBOETOYME U PABHO).

ToBopsr, uto Beipaskenue X := A npucBanBaeT nepeMeHHon X B J1eBOM yac-
TH TO 3HAYeHHMe, KOTOopoe 3amnucano B npasoit yactu (A). Hampumep, X = 157
O3HauaeT: nepeMeHHoi X NMpUCBOUTH 3HaYeHue 157.

B 27011 rsiaBe mMbl yKe HECKOJbKO pa3 MCIOJIb30BaJIU OIEPaTOP «IIPUCBO-
utb». Hanpumep, na puc. 143 raiitmepy A npucBoeno 3nayenue 0 (A := 0).

Ha puc. 144 obnynens aBa Taiimepa T:= 0 u A := 0.

Ha puc. 148 umelorcs nsaTh onepanuii IprucBanBaHUS:

® Cexynast ;=0

® MunyTtsl ;=0

® Munytol := Munyror + 1
® Yacer:=0

® Yace ;= Yace + 1

814. HECKOJIbKO BXO40B B AIPAKOH-AJITOPUTM

JIpakoH-aJropuT™M MOKeT uMeTh OoJsiee 0lHOTO BXOza. YTOOBI OpraHu30BaTh
JIOTIOJIHUTEIbHBII BXOJI, HY’KHO ITOMECTUTh MKOHY <«3aroJIOBOK» HaJl MKOHOI
«UMs BeTKM», KaK IT0KasaHo Ha puc. 144 cnpasa.

Taxum o6pasom, J1106as BeTKa MOKET ObITh 0ObsIBJIEHA JONOJIHUTEIbHBIM
Bxo/10M. O/IHaKO ecTh UcK/IoueHue. Ecim HeCKoJbKO BETOK 00pa3yloT BETOY-
HBIA IMKJI, BXOJ paspeliaercs TOJbKO B Hadano Iukaa. OcTajbHble BETKH
KOHCTPYKIIUH «BETOYHBII IIUKJI» HE MOTYT ABJISATHCSA BXOJAMU B AJITOPHTM.

Pasymeercs, co3/[anneM HECKOJbKUX BXO/IOB B aJITOPUTM HE CJIE/LYeT 3J10-
yIOTPe6IATh. ITOT PUEM CJIELYeT UCII0b30BaTh JUIIb B 0COOBIX CJyyasiXx.

§15. KPATKOE COOBLLEHUE ANA NPOrPAMMUCTOB

Ha puc. 140, 142—145 nokasanbl omepaTopbl PeajbHOrO BPEMEHM: <«I1ay3ar,
«IIyCK TailMepay, «CUHXPOHU3ATOP», «Iepuoj», a Takxke 1uka KIATb. Otu
orepaTopbl HAPUCOBAHBI BHYTPU aJropuTMOB. [1oaTOMY MOZKeT co3/1aThC BIie-
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yaTJieHHWe, YTO OHU PeATU3yIOTCS ATUMU aJITOPUTMaMu (TO eCTh TPUKJIQIHBIMU
nporpaMMamMiu peajibHoro Bpemenn ). Ho aTo He Tax.
Ha camowm jniesie nepednciieHHbie ornepaTopbl peaju3yioTcs COBMECTHO:

® [pPUKJIAJIHON IIPOrPaMMOIi peaibHOTO BPEMEHH;
® pPaKOH-UCIIETYEPOM, BXOSIINM B COCTaB OMEPAIIMOHHON CUCTEMBI pe-
aJIbHOTO BPEMEHM.

Korza B npukiajiHoil mporpaMMe BCTpeyaeTcsl ornepaTop «Iia-
y3a», IPOUCXOMAT COOBITHSI, HE TIOKA3aHHbIe HA HAIIMX PUCYH-
KaX. A MMEHHO, BbIXO/[ U3 IIPUKJIATHON IPOrPaMMBbI U Ilepejgada
yIpaBJieHusl B JIpakOH-AuceT4yep (C 0OJHOBPEeMEHHOU Tepe/ia-
yei rapaMeTpa, 3allMCaHHOIO B MKOHE «I1ay3a ).

[Tonyuyus mapamerp, AUCIETYEP OTCUMTHIBACT BPpeMsl, YKa3aHHOe
B 11ay3e. Korza BpeMsi ucTeyeT, AUCIeTyep BO3BpalllaeT yIIpaB-
JIeHVe B TIPUKJIQJHYIO ITPOrPaMMy — B TOYKY, PACIIOJIOKEHHYIO
10CJIe UKOHBI «I1ay3a».

VHbIMU cJI0BaMU, BCAKMIA pa3, KOT/la Ha pUCYHKE aJropuTMa u3o0pakeHa
naysa IPOMCXOAT JiBa COOBITHS:

@® BbHIXO/] U3 IPUKJIQJIHOM ITPOTPaMMBbI (B HavaJjie naysbl);
@® BXO/ B IPUKJIQHYIO TPOrpaMmy (B KOHIIE Tay3bl).

Paccmotpum erie oiun npumMep — onepaTop «iepuojy. JaureabHocTs 1e-
pUO/la OTCUMTBIBAET He TIPUKJIa/IHAs TporpaMmma Ha puc. 144, a 1pakoH-aucreT-
yep, BXOJSIUN B COCTaB ONEPAIMOHHON CUCTEMBI PeajlbHOTO BPEMEHH.

Omneparop «I1epuoj» O3HayaeT BBIXO/L M3 TPUKJIAAHONW IPOTPAMMBI.
Yupapienue 1nepexoguT K JApakoH-aucierdyepy (¢ OJHOBPEMEHHOU Iiepeja-
yeil nmapamerpa 4c). Yepes kax/able 4 CeKyH/ibl JApPaKOH-IUCIIeTYEp IepepaeT
yrpasienue B Hauaso 1ukiaa K/ATD (rtouka Z na puc. 144). Ecau Bce tpu
YCJIOBUS JIalOT OTBET «HET», OlepaTop <«Iepuo/l» BO3BpalllaeT yIpaBJjieHue B
npakon-aucrerdep. Takum obOpasom, dynkimonuposanue mukiaa KIATDH
obecrieurBaeTcst COBMECTHBIMU YCUJIMSIMU ITPUKJIAJHON IIPOrPaMMBbl ¥ I]PAKOH-
JicreTryepa.

OTOT BBIBOJI OTHOCUTCSI KO BCEM OIlepaTopaM peajibHOTO BPeMeHHM.

Ha pucyHkax ITOKasaHbl aJrOPUTMBbI, KOTOPbI€ MMEIOT OJHO Haydasio
(oauH BXOA) M ofAuMH KoHell (0JuH BbIX0x). B melicTBUTEIbHOCTH ITPO-
rpaMMbl PeaJibHOTO BPEMEHU MMEIOT MHOTO BXOJOB M MHOTO BBIXOJIOB.
JlomoiHUTEIbHBIE BXO/bI W BBIXO/bI MOSBJISIOTCS BCIKUU pa3, KOT/a B
AJITOPUTM JI00aBJIsIeTCs onepaTop Iaysa uin nepuo. Ho atu gomosHn-
TeJIbHbIE BXOJIbI M BHIXO/[bI HA PUCYHKaX He TToKa3aHbl. OHM He ITOKa3aHbl
13 9PrOHOMHYECKHUX COOOpaKeHU — 4TOOBI He 3aTPOMOJK/IaTh PUCYHOK.
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§16. BbiIBOAbl

1. Hannume omepaTopoB peajbHOTO BPEMEHHU PE3KO pacliupseT u300pa-
auTeabHble BO3MOKHOCTH a3bIKa [[PAKOH u nmo3BosisieT ncmosib3oBaTh
ero 1Py IIPOEKTUPOBAHUU U pa3padOTKe He TOJIbKO HH(POPMAIMOHHBIX,
HO U YIIPABJILIONUX CHCTEM. DTO 00CTOSATEILCTBO CYIECTBEHHO YBEJIu-
yyBaeT 00J1acTh IIPUMEHEHUS A3bIKA.

2. JIONOJHUTEbHBIM ITPEUMYIIECTBOM SIBJISITCS JIAKOHUYHOCTD BbIpa3u-
TeJIbHBIX CPE/ICTB, UX YHUBEPCAJIbHOCTh. B s3bIKe BCero 1msaTb UKOH pe-
aJIbHOTO BPEMEHU, O/THAKO UX aJITOPUTMUYECKaA MOIIb — B COYETAHUU
C ZIPYTUMU BO3MOKHOCTSIMH SI3bIKA — TIO3BOJISIET OXBATUTH OOIIMPHBII
CIIEKTP 33/1a4, CBA3AHHBIX C CO3/[aHMEM QJITOPUTMOB U IIPOTPAMM /LI
VIIPABJIAIOIINX CUCTEM.

3. Baxnyio poJsib urpaet aproHOMMYHOCTDb OTIEPATOPOB PEaIbHOTO Bpeme-
Hu. Kak u apyrue oneparopsl s3bika JJPAKOH, onn umeloT Busyaiib-
HBII XapakTep. JTO MO3BOJISET C/leIaTh Ollepallii peajibHOrO BpeMeHun
00J1ee HarJISITHBIMU M JIETKUMU IS HOHUMaHMS 110 CPaBHEHUIO C TPa/lu-
IIMOHHOM TEKCTOBOM 3aIUCHIO.

4. Yerbipe ukoHbl (I1ay3a, epuojl, IyCcK TakMepa M CUHXPOHU3ATOP) —
«OJIN3KKMe POJICTBEHHUKU» B TOM CMBbICJIE, YTO BHYTPH KayK/I0M M3 HUX
YKa3bIBaeTCs 3HaUCHUE BpEMEeHU. JTa POJACTBEHHAs CBSA3b HAXOUT CBOE
9ProHOMUYECKOe OTpPa’keHue B TOM, UTO TepPeYUCJIeHHBbIe OnepaTopPbl
MMEeIOT BU3yaJbHOe «(haMUJIbHOE CXOCTBO». Bece oHM mocTpoensl (¢ Ba-
pUaIMsIMiK ) Ha OCHOBE OJTHOM U TOM JKe TeoMeTpuIecKoi (purypsl — Iie-
pPEeBEPHYTON PaBHOOEIPEHHOI TPATIEIIHH.
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NMAPAJIENbHbBIE
AJNITOPUTMbI

81. BBEAEHUE

[Tapannenbuble TPOIECCHl UTPAIOT BAXKHYIO POJIb B TEXHUKE U MHOTHX JPYTHX
obnacTsx.

Omnpenesienne mapajiebHOro mpoilecca gaHo Ha puc. 147. Mkona «ima-
paJLIeTbHBIN TTporieccy Mmokasana Ha puc. 17, durypa M20. KpaTkoe onmcanue
npoiecca gano B §11 rnassr 13 (eM. Takke puc. 144).

B ngannoit ryiaBe cieyoniye BbIpakKeHus pacCMaTpPUBAIOTCS KaK CHHOHUMBI:

@® 1apajiesibHbIU MPOIECC;
® 1poiecc;
® 1napassiesibHbIA aJTOPUTM.

§2. MAPAJUIENIbHBIE NPOLECCHI
B AJITOPUTME «[TPOBEPKA ATPEIFATA U PAKETbI»

Ha puc. 149 nzoOpazkensl 15 mapasiebHbIX TPOIECCOB:

@® soipiBatomuii anroputM [IPOBEPKA ATPETATA U1 PAKETDI;
@® 14 BBI3BIBAEMBIX AJITOPUTMOB, KaK/Iblil U3 KOTOPbIX 0003HaYeH MKOHOI
«IapaJiyieJibHbIN 1poleccs» (7 aJiropuTMOB B IIePBOI BETKe U 7 — BO BTO-

poit).

Bce Bbi3biBaeMbie Tipoiiecchl 3amyckaiotcs curHasiom [IYCK. Mowment
3allyCcKa TOYHO OIlpejiesieH OlepaTopoM CUHXpoHu3aTop. Hampumep, mpoiecc

KOHTPOUJIb ITPUBOPOB 3anyckaerca B MomenT 103¢ (103 cexynbr).
[TapassiesibHbie TIPOIECCHI MOTYT 3aKaHUMBATHCS JBYMSI CIIOCOOAMMU:

® 1o komanzae «OcranoB» (cM. mpuMep Ha puc. 144, mpaBas BeTKa);
® 0Ge3 ucnoab3oBaHus KoMaH/ibl «OCTaHOB», TO €CTh €CTECTBEHHBIM ITy-
TeM, KOT/la KasK/Ibli ITPOIece PeluT CBOIO 3a/[auy M JIOCTUTHET KOHIIA.
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Ha puc. 149 nokasan ciydvaii, Kor/ia Bce BbI3bIBa€Mble ITPOIECCHI 3aKaH-
yuBaloTcst ecrecTBeHHBIM TyTeM. [Toatomy komanga OCTAHOB ne ucnosb-
3yeTCHl.

§3. BPEMEHHAA AUATPAMMA NAPAJJIEJNIbHBIX MPOLECCOB

Ha puc. 150 nmokaszana BpemMeHHas auarpamma, WIJIIOCTPUPYIOIIAsd alrOPpUTM
Ha puc. 149. B BepxHeil cTpoke TeMHBIM 1IBETOM Bbl/l€JIeH BbI3bIBAIOIIMIA aJITO-
putM. OH uMeeT caMyio OOJIBIIYIO JINTEIBHOCTD. Huke paciosioKeHbl BbI3bI-
BaeMble MPOIECCHI.

B camoMm Bepxy ykazaHO BpeMsl 3allyCcKa BCeX IIPOIECCOB IO TailMepy.
[Iporecchl UMEIOT Pa3HyIo JIUTETBbHOCTD, TTIOTOMY YTO KaXK/[bIi TTPOIECC BbI-
MOJIHSAET 3a/1a4y 3a pa3Hoe BpeMms.

84. MNAPAJUIEJIbHBIE MPOLUECCHI
B AITOPUTME «NMPOBEPKA BO3VLWIHOIO CHAUNEPA»

Ha puc. 149 nokasan ynpouiennsiii caydail. OqHa 1 Ta e onepaius moBTops-
ercs 14 pas. 14 cuHXpoHU3aTOPOB 32/a10T 14 MOMEHTOB BpeMeHH, OIIPeIeJIsTIO-
1MX 3anyck 14 napasesnbHbIX ITPOIECCOB.

Ha puc. 151 nokasan 6oJiee ciioxkubiii caydail. Hapsiay ¢ TaiiMepom, CHHX-
POHU3ATOPOM M TIPOIECCaMU TPUMEHSIOTCS CJIe/1YIOIIne NKOHbBI: BbIBO/I, BCTAB-
Ka, BOIIPOC M TOJIKA.

B nepBoit BeTke umerorcss 4 cuHXpoHu3atopa. [[Ba M3 HHUX 3allyCKaioT
mporeccbl SAITPABKA YCKOPUTEJIA n AHHUTUJIALINA KBAPKOB.
Tperuit Bkmiowaer mporneaypy J3AIUIUTA HEBECHOTI'O OKPAHA.
YeTBepToiil BbIZaeT KOMaH/LY HEVUTPOHHDBIM 3AJIII.

Ncnonb3yioTest He TOJIbKO CUHHXPOHU3ATOPb, HO U JIBE 11ay3bl JAJIUTEIbHOC-
ThIO 5 cexkyH Kaxkaas. [lepBas naysa 3agepskuBaet myck npoiecca SAIIIVTA
ATOMHBIX A/TEP. Bropas 3azep:xuBaet Bbiziauy komauasl BJIIOKMPOBKA
[N DPA.

Bo BTOpOIi BeTKe BBITIOJIHSIOTCS OllePalluu:

® uepe3 cuuxponusarop (MoMeHT 319 cexkyH/ 110 TaliMepy) 3amycKaeTcs
nporecc PACKPYTKA 9JIEKTPOHOB;

® ycranasauBaiorcda aBa npudHaka HET HOPMDBI uw BRJIIOYEH
PEBEPC;

® unpumensiorcd aBe ukonbl Bonpoc: [IIEPEXO/ HA MAJIYIO TAT'Y? u

KOHTPOJIb YPOBHA?

Boiiaercsa komanjga BRKJIIIOUUTD KAPYCEJID;

zamryckaetcd mpoiecc [[EPJKATD YPOBEHD;

v T.JI.

B anropurme Ha puc. 151 ucrnonb3yioTest 1msiTh BbI3bIBAEMbIX T1a-
paJLIesIbHBIX ITPOIECCOB.
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Puc. 149. AnropuTMm ¢ napannenbHbiMu npoueccamu «llpoBepka arperata u pakeTbi»
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Puc. 150. Uuknorpamma napansnenbHbIX NpoLeccoBs,
3anycKkaemMbiX U3 anroputma Ha puc. 149
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Puc. 151. AnroputMm c napannenbHbiMU NpoueccaMu «lpoBepka BOAYLIHOro cHaunepa»
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B nepBoii BeTke (uepe3 CMHXPOHU3ATOPbI) 3allyCKaIOTCS JiBa
mpoiecca.

Bo BTOpO# BeTke npuMeHsioTcs: Tpu npoiecca. OpuH 3arycka-
eTcs yepe3 CMHXPOHU3aToOp. BTOpoil — 4yepe3 MKOHBI Tay3a U
Borpoc. Tperuit — yepes Gojiee CIOKHYIO CXEMY.

§5. KOMAHAbI YIIPABJEHUA NAPAJUIENIbHBIMU NPOLECCAMU

Komanibl yrpaB/ieHUs MUIIYT Ha BePXHEM 3TaKe MKOHbBI «I1apaJijie/IbHbIH ITPO-
neccy». Huoke nmpecrasiieH nepedyeHb KOMaH/ yIIPaBJICHUSI:

Mvek Ocy1ecTBsgeT MyCK MapajiebHOTO
Y mpoiiecca

i Ocy1ecTBasieT OCTaHOB
OcTanoB
mapaJiieJIbHOTO IIpoliiecca

ot Ocy1iecTBiisieT TPUOCTAHOBKY
mapaJlJIeJIbHOTO ITpolecca

I[IPUOCTAHOBJIEHHOI'O IIapPaJlJIEJIbHOI'O

Ocy1iecTBisieT TOBTOPHBIH ITyCK
Pecrapr
poiecca

§6. AIbTEPHATUBHbIN CNOCOB U30BPAXKEHUA
NAPAJUIENIbHBIX MPOLLECCOB

Ha puc. 152 mnoxkasan anroput™ <«Ilociennuii stam CTPOUTE/NbCTBA JOMay.
Mo3KHO cKa3aTh, YTO ATOT AJATOPUTM HAPUCOBAH «Ha JPYTOM s3biKke». BBosaTcA
HOBBIE 0003HAUEHUS U IPABUJIA.

1. }KHPHaH IFOpHU30HTaJIbHaA JIMHUA 0003HaYaeT HayaJl0 HECKOJIbKUX I1a-
paJlJICJIbHBIX ITPOLIECCOB.

2. TpeyroJibHUK O3HAYAET, YTO MIPOUCXOAMUT IIPUeM cUrHaioB oT N mapasi-
JIEJIBHBIX TTPOIECCOB 1 MX 00paboTKa.

3. CurnaJj Ha BbIXO/€ TPEYTrOJIbHHUKA ITOABUTCA TOJIBKO TOI'/Ia, KOI'/IA:

® Ha BXO/bI TPEYTOJbHUKA IMOCTYIST (He 00513aTeIbHO OHOBPEMEHHO)
N nporueccos;
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&) Ka}KZIbeI us N mponeccoB HE TOJIbKO HAYHETCHA, HO WU 3dKOHYUTCA.
Nnuaue roBops#, BBIXO/IHOUM CUTHAJI TPEYroJibHMKa BO3SHUKHET B TOT
MOMEHT, KOT'/ld 3aBE€PIIHUTCA HOCJIG,Z{HI/IIL/’I n3 NHpOI_IGCCOB;

4. BbIXO,Z[HOfI CUTHAJI TPEYTOJIbHUKa Pa3p€llacT BbIITOJIHCHUC ﬂeﬁCTBHﬂ,
HaXOo/AIerocs 1mocJje TpeyroJjibH1ukKa.

3aBeplenue Bcex MpoleccoB Ha BXO/e TPEYTOJIbHUKA IT03BOJISI-
€T BBITTOJIHUTH JI€MCTBUE Ha €r0 BBIXOIE.

§7. XUPHbIE IUHUUN HA PUC. 152

Ha puc. 152 uzobpazkeHbl TPH KUPHbIE MapaJiieibHbie Junun. Kaxaas cuMBo-
JIM3UPYET HAYaJsI0 MapaJjijieIbHbIX IIPOIECCOB.
BepxHsist skupHast JTuHUS 0003HAYaeT HayaJI0 YEThIPEX IPOIECCOB:

® IloaBojaKka 3J1€KTPOJIUHUM.

® 3akyIka 3JIeKTPOIPOBO/IOB.

® MoHTax 3JIeKTPOIIUTA.

® 3akyIika BOJOIPOBOIHBIX TPYO.

CpeﬂHHH JKHUPpHasA JIMHUA YKa3blBA€T Ha Ha4aJ10 CJACAYIONMINX ITPOIECCOB:

® Ilpoxsaaka 371eKTPOIPOBOIKH.
® YCTpOoHCTBO KPBIIIH.

® YcranoBKa OKOH.

® I[Ipoxsaska BOAOIPOBO/IA.

Huxnsasa HKHUPpHaA IMHUA «<HAYUHACET» ITPOIECChI:

® YcraHOBKa 3JI€KTPOJIaMII.
® Ortzesnounbie padOTHI.

§8. TPEYIOJIbHUKHN HA PUC. 152

Ha puc. 152 nmoka3aHbl YeTbIpe TPEYTroJbHUKA:
JIeBbIil BepXHUI TPEYTOJbHUK BBITIOJIHSAET JIBe (DYHKIIMHU:

® KOHTPOJIMPYET TPU Ipolecca U J0KUAAETCS, KOrjia KOHYUTCS TTOCTe]] -
HUU U3 HUX;
® paspeniaeT HauaTh JielicTBUe «IIpoKIaKa 2J1eKTPOIIPOBOIKMI .

MozkHo ckasatb uHave. [Ipoksajsika 21eKTPOIPOBOIKU HAYHETCS TOJIbKO
II0CJIe TOTO, KaK 3aKOHYATCSI ITPOIECChI:

® IloaBojKa 3/1E€KTPOJUHUM,
® 3axyIka 3JIeKTPOIPOBOIOB.
® MoHTax 3JIeKTPOIIHTA.
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[IpaBbiii BepXHUI TPEYTrOJbHUK BBITIOJHSET /iBe (DYHKIIUU:

@ KOHTPOJMPYET JiBa Ipollecca M J0KUAAeTCs, KOrja KOHYUTCS TOCIe/T-
HUU N3 HUX;
® paspelnaet HauyaTh JeiicTBUe «IIpokiaika BoAoOIpoBoO1aY.

HPYFI/IMH CJIOBaMH, «HDOKJIB.I[K& BOJOIIPOBOJa» HAYHETCA JIMIIb TOTr/a,
KOrjia 3aKOHYaTCA IPOIECChI:

® MOHTaX 3JIEKTPOIIUTA.
® 3axyInkKa BO/IOIIPOBO/IHBIX TPYO.

Ocrasiunecst Ba TpeyrojibHUKa paboTaloT aHaJIOTHYHO.,

§9. BPEMEHHAA AUATPAMMA
NAPAJUIENIbHBIX MPOLECCOB NMPU CTPOUTEJILCTBE JOMA

[Muknorpamma rpotiecca «Ilocaeanuit aTan ctpouTebcTBa JJoMay MokazaHa Ha
puc. 153.

BcrnomMuamM, 4TO Ha BXOJI JIEBOTO BepXHETo TpeyroyibHuKa (puc. 152) moc-
TYHaOT CUTHAJIBI TPEX MTPOIECCOB:

® I[lonBo/KA BJIEKTPOJTMHUN.
® 3akynka 3JeKTPOIPOBO/IOB.
® MoHTax 3JeKTPOIUTA.

Ha 1ukiaorpamme u300paskeH YacTHBIM CJydail, KOrJa Ha3BaHHbIE TPHU
npoiecca;

@® He nepecekaloTcs;
@ pacItoJIoKEeHbl B TAKOM ITOPSA/IKE:
1) 3akynka...2) IToaBosaka... 3) MonTax...

B aTom ciydae okoHuanue mpoiecca « MoOHTaxK 3JIEKTPOIIUTay pa3peliaer
HauyaTh 1poiecce «IIpokiaka aaeKTpopoBoIKUy», KaK IOKa3aHo Ha puc. 153.

§10. O6PABOTKA UH®OPMALIUMU,
BbIMOJIHAEMAA CXEMOWN «TPEYTOJIbHUK>»

Y:ke TOBOPHJIOCH, UTO JII000M TPEeyroJbHUK Ha puc. 152 BBINIOJIHSIET Olepaliuu
110 oopadboTke nrdopmaimn. O Kakux orneparusix UJaeT peub?

Boigennm Ha puc. 152 ¢parMenT, cojepskKaliuii JeBbIlii BEPXHUU Tpey-
TOJIbHUK U IIPUCOeIMHEHHbIEe K HeMy mpoiiecchl. [lomecTM aTOT (pparmMeHT Ha
puc. 154 u ucciemyem ero.

AJIropuTM™, peasu3yeMbiii TPeyroJbHUKOM, Ioka3aHn Ha puc. 155. On co-
CTOMT U3 /IBYX BeTOK. [lepBas BeTka mpoBepsieT, YTO BCe TPU BXO/IHBIX MIPOIIEC-
ca HAYAJIN paborath. Bropast — uto Bce Bxozanbie mporieccsi KOHYMJIN
pabory.
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MNocnegHun atan
cTpouTenbcTBa goma

MoaroTtoBka
¢dpoHTa pabot

| I R I |

Mopsoaka 3akynka MoHTax 3akynka Bogo-
ANEeKTPOSINHUMU 3NeKTponpoBoOAOB anekTpowura npoeoAHbIX Tpy6

L7 17 Jd
. .

Mpoknaaka YcTpoicTBO MNpoknaaka
3N1eKTPONpoBOAKH KpbiLK YCTaHABKAOKOH Bogonposoaa

[
N

YctaHoBKa OTtaenoyHble
JneKkTponamn paboThl

Puc. 152. MNapannenbHble npouecchl
Ha nocnefpHemM atane cTpouTenbcTBa AoMa
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JTOT CUrHan paspewiaer
HavaTtb npouecc «[l1pok-
nagka anekTponpoBOAKU»
(cMm. puc. 152)

NMoasoaka
3MNEeKTPOJSINMHUMU
=
3akynka
3NeKTponpoBOAOB
o

MoHTax
aneKkTpowuTa
V4 =

CurHan Ha Bbixofe BepxHero

nesoro TpeyronbHuka (puc. 152) o
Mpoknagka !
3NeKTponpoBOAKHU -

NMOACHEHUE

@® Tpu napannenbHbix npouecca (Moasoaka anekTponuHumn, 3akynka
anekTponpoBoAoB, MOHTaX aNeKTpowuTa) MOryT HaYuHaThCA U
saKkaH4YuMBaTbCs B Ni06OW MOMEHT BpeMeHu

@® O1u npouecchbl MOryT He coBnagatb BoO BpeMeHU UITU NONHOCTbIO
Unuv YyacTUuYHO nepekKpbiBaTbCH

@ Kaxpabiii M3 3TUX Tpex npoueccos o6s3aTenbHO AOMXKEH Ha4yaThCs
U 3aKOHYUTBCSH

® KpUTMYECKUM MOMEHTOM BpeMeHU ABNAeTCA OKOHYaHue nocnegHero
U3 Tpex napannenbHbiX NPOLEeccoB

@® Ha paHHOM pUCyHKe ANs NnpuMepa nokasaH crny4aii, Korga nocnegHum
sakaH4ymBaeTcs npouecc MoHTax anekTpolwura

@® B MOMeHT OKOHYaHUsA npouecca MoHTax anekTpowMUTa Ha BbiXoae
TpeyronbHUKa NOSABNAETCH CUTHAnN

@® 37oT curHan paspelwaert HayaTb npouecc «lpoknagka anekTpo-
npoBOAKU»

Puc. 153. UuknorpaMmma napannenbHbiX NPOLECCOB Ha CTPOWKe goMa.
MokaszaH MOMEHT, Korga sakaH4YuMBaeTcs nocregHUn U3 Tpex Npoueccos
U NOsIBNSIeTCH pa3pelieHue HavyaTb npouecc «poknagka anekrponpo-
Boaku» (cMm. puc. 152)
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PPAITMEHT

MOCNEAOHEIO STAMNA CTPOUTEJNIBCTBA JOMA

MoaBopka 3akynka
3NEeKTPONUHUMU 3NeKTponpoBoAoB

MoHTax
aneKkTpowmuTa

.

MNMpoknapka

/ 3NeKTpPOnpoBOAKH

3anyck npouecca «[llpoknapg-
Ka 3neKTponpoBOAKU» NMPOU-
3oMpeT B TOT MOMEHT, Koraa

3aKOHYMUTCA NnocneaHun

U3 Tpex BXOAHbIX NPOLECCOoB

CnoxHasa obpaboTtka
WHdopmaLum, Beinon-
HAeMas TpeyrosibHUKOM,
nokasaHa Ha puc. 155

NMOACHEHMUE

CUrHanbel Ha BXo4 TpeyronbHUKa

M3 Tpex napannesibHbiX NPOLECCOB

@® Tpu napannenbHbix npouecca (MogBoaKa aNeKTPONUHUM,
3akynka anektponpoBogoB, MoHTax anekTpowura) nogaioT

® CurHanbl coobuwaloT 0 MOMeHTax Hayana v KoHua Kaxaoro

@® TpeyronbHUK Npou3BoaUT 06paboTKy 3TUX CUrHANoOB

@ B pesynbrate 06paboTku Ha BbiXOAEe TpeyrofibHUKa NosiBNAeTCs
curHan, sanyckaowui npouecc «lpoknagka anekTponpoBogKU»

Puc. 154. TpeyronbHUK BbINONHAET CNOXHYI0 o6paboTky nHcopmayuu
M 3anyckaeTt npouyecc «[1poknaaka anekTponpoBoOAKU»
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PaccmoTpum niepsyio BeTky. Tpu mpoiiecca MoryT o6pa3oBarh 6 KomOMHa-
it (mepectanoBok). ITepeuncinm Bce 6 KoMOMHAIINI.

1) IToxBoska MUHUM

2) 3akyIiika IIpoBOJIOB

3) MoHTax mura

1) IToaBoKa TUHUM

3) Monrax mura

2) 3akyIKa IIpoOBOIOB

2) 3akymnKa IIpoOBO/IOB

1) IToaBoaka MuHUM

3) Monrax mura

2) 3akyIka ImpoBOJIOB

3) MoHnTax mura

1) IToaBoKa TMHUA

3) MoHTax mura

1) IToaBoAKa TUHUN

2) 3aky1Ka IpoBOIOB

3) Monrax mura

2) 3akynka 1nmpoBO/IOB

1) IToaBoAKA TMHUK

[TepBast BeTka pasBeTniisieTcs Ha 6 MapupyToB. Kask/iblit MapiipyT omuchi-
BaeT OJHY u3 6 koMOuHaIMil. Bropast BeTka MMeeT TOUHO TaKyIo K€ CTPYKTYPY.

B nauane nepsoit Betku numeercs 1uka sKIATDH. B ucxoanom monoxe-
Huu Bee Tpu mpoiiecca He paboraior. ki JK/IATD noouepeno onpaimsaer
aTu mpoiecchl. Y onpenenser, kakoit nporecc IIEPBBIM nauner paboraTh
(puc. 155).

[TpeationoxuM, 4TO TEPBBIM BKJIOYMJICS B paboTy mporecc «MoHTax
anexkTpoumTay. I3 nkousl Bompoc « MOHTaXK...» BBIXO/IMM Yepe3 <«/ia» M Iora-
naeM B caeayionmii uki JKJIATD. OTot muka moouepeano onpammusaeT [BA
npoilecca («3aKynka npoBoioB», «IloaBoaka iunumn»). M onpegessier, kKakoun
u3 nux [IEPBDBIM nauner paborats (puc. 155).

[TpearonoxuM, 1mepBbiM Havdada padoTy TPoIece «3aKylKa MPOBOIOBY.
W3 ukoHbl BONPOC «3aKylKa ...» BBIXOJAUM 4Yepe3 <«/la» W IolajaeM B CJely-
ot Uk KIATD. 9tor mukn nepuoandeckn ompamuBaetr O/JVH mpo-
necc («IToaBoska muuaun» ). Y «repnesnBo» KIeT, KOrjaa OH BCTYIIUT B paboTy
(puc. 1595).

Korpa oxxuanue yBeHyaeTcst ycrexom, u3 MKoHsl Borpoc «IloaBojka -
HUW» BBIXOJMM Uepe3 «Jda». ITO 03HAYAET, YTO MbI TIPOIILIN TEePBYIO BETKY 10

MapIIpyTy:

Momnrax mura 3aKyIKa IpOBO/IOB [ToaBoaka mMHUM

B utore mMbl npuxoauM B UKOHY aJIpec, KOTOpas OTChLIAET HAC B HAYAJIO
BTOPOM BETKM.

§11. MOMEHT NMEPEXOJA U3 NEPBOW BETKU
BO BTOPYIO HA PUC. 155

BeromuuM Jioruky paboThl aJiropuT™Ma Ha puc. 155.

[TIepBas BeTKa 1mmpoBepseT, UTO Bce TpU BXOAHBIX nporiecca HAYAJIN pa-
6oratb. Bropast — uto Bce Bxoaubie mporeccbt KOHYMJIIN pabory.

MbI MBICJIEHHO OCTAHOBUJIMCH B TOT MOMEHT, KOT/Ia IlepBas BeTKa aJropuT-
Ma 3aBepinuia padory.
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MoarotoBka K [poknagke
3NeKTponpoBOAKU

C

)

=

KoHTponb
Havyana
npoLeccos

MopBoaka\ HeT
anekTpo-
NUHUK /
3akynka \ HeT
Aa aneKkTpo-
npoaonoa/
MoHTax \ HeT
Aa anekTpo-
wuTa
aa
==} <= ~==f]

3alcyn|(a MopBopaka Salcyn Ka HeT
3neKkTpo- anekTpo- ANeKTpo-
npoBoAoOB NUHUM npoBoAOB HeT
Aa MoHTax Aa MoHTax Aa Mopeogka
aneKTpo- aneKkTpo- anekTpo-
wuTa HeT wuTa HeT NUHUK
Aa Aa aa
MoHTax 3akynka MoHTax Mogeopaka MogBoaka 3akynka
anekTpo- anekrpo- anekTpo- aneKTpo- anekTpo- anekTpo-
wuTa HeT\ NpOBOAOB /HeT wura HeT\ nuWHuM S HeT\ nuHuum JHerT \NpPoOBOAOB
Aa aa aa aa Aa aa

KoHTponb
KoHLa
npoueccos
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KoHTpone
KoHua
npoueccos

MoaBopka\ Aa

3NeKTpo-
NUHUK /
3akynka na

HaT aneKTpo-
NPOBO/IOB

!

&

MoHTax

HeT
aneKTpo-
wuta /
HeT
e} <= ==
3akynka Mopsoaka\ Aaa 3akynka
AneKTpo- anekTpo- ANeKTpo-
npoBojoB NUHUK npoBojoB na
L MoHTax HOT MoHTax HOT MoaBoaka
anekTpo- aneKkTpo- anekTpo-
wuTa Aa wuTa Aa TNUHWK
HeT HeT HeT
MoHTax 3akynka MoHTax MopgBopgka MopBoaka 3akynka
anekTpo- AneKkTpo- aneKkTpo- anekTpo- anekTpo- 3NneKkTpo-
wuTa pa \nposojoB/pa wuTa ha nuHum / pa nuHum /pa \NpoBoaoB
HeT HeT HeT HeT HeT HeT

T y4
] Myck J
lMpoknapka

3NeKTPOnpoBOAKM

( KoHeu ) Puc. 155. Anroputm «logrotoeka k [Npoknagke anekTponpoBOAKU»
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3ajla/InM BOIIPOC. B KaKOM COCTOAHUM B 3TOT MOMEHT HaXO/ATCS UHTEpe-
CyIOIllMe Hac IPOIecChl?

1. MuI 3HaeMm, uto Bce Tpu nporecca HAYAJIN paborats.

2. Mui 31aeMm, uto mpoiecc «IlogBoaka TMHUIY TPOLOJIKAET paboOTaTh.

3. Ham He usBecTHO cocTtosiHue mpoiteccoB « MoHTax ImuTa» M «3aKyIKa
IIPOBO/I0B». BO3MOKHO, oHM 1PooJKaloT paboraTh. OHAKO BO3MOXK-
Ho, uTo oHu y:ke KOHYUJIN pabory.

[Tpu paspaboTke aJropuT™Ma BTOPOW BETKHU CJIEAYET YUECTh XYM CJIy-
yail. XyAIuM SBJISEeTCs Caydaid, Kora BCe TPU IIpoliecca IIpojIoJsKaiT pabo-
TaTh (TO €CTh HU OJMH M3 HUX He KOHYUJ padoTy). AJITOPUTM BTOPOI BETKH
pa3paboTaH ¢ Y4€TOM TaKOi BO3MOKHOCTH.

§12. 06PABOTKA UH®OPMALIMW BO BTOPOW BETKE HA PUC. 155

3ajlaya BTOPOM BETKM — OIpeJIe/InTh, 4YTO Bce Tpu mporecca SAKOHYIMJIN
pabory.

Bropas BeTka paboTaet, kak 1nepsast. TOJbKO HAAIMCH «/Ia» U «HET» BCIO-
/Iy MEHSIIOTCS MECTaMU.

B nauane sropoii Betku umeercs 1inki JK/IATD. B ucxoanom nosoxenuu,
o0 KpaiiHeil Mepe, ojuH rnpoiecc paboraer. OHAKO, MOKET OBITh M TaK, 4TO
BCe TpH mpoiecca npozgozkaiorT padorars. Iuka JKIATD noouyepeato omnpa-
ITUBAaeT TPU IIpollecca U OIpeeisieT, KaKOi IPOoIece IepBbIM KOHUMI pado-
tath (puc. 155).

[TpearnosoxKuM, 4To TIEPBBIM KOHUYMJ PaboTy Ipolece «3aKyIKa IPoBo-
n0B». VI3 MKOHBI BONIPOC «3aKyIKa ...» BBIXOJUM 4Yepe3 «HeT» U IoIajaeM B
caeayomuii 1uka KIATD. Oror muka noouepeano onpamubaer JBA mnpo-
necca («Ilogsoaka nmunums», «Monrtax mura»). Y onpenenser, kako U3 HUX
1epBBIM KOHYUT paborats (puc. 155).

Jlanbie BTopast BeTka paboTaer aHaJornuHo nepBoil. Korza Bropast BeTka
OIIPEIEJIUT, UYTO TPH IIPOIecca 3aKOHYMIUCH (CM. TOUKY Z Ha puc. 155), mpous-
BosiuTcs ITyck nponecca «IIpokiaika a/1ieKTpOpoOBOIKI Y.

Ha aTom anroputm 3aBepiiiaeTcs.

B cxeme na puc. 155 ncnonwssyiorest 20 nukiaos JKIATD. [Ins mpocToTs
MKOHA «IepUOo» He IoKa3aHa.

§13. PASAENEHUE U CJIUAHUE NPOLLECCOB

® OO6osHauaer pasjeieHue 0/[HOTO
Ipoliecca Ha HECKOJIBKO IapaJi-
ITyHKT pasjaeneHus JIEJIBHBIX TIPOIIECCOB
(concurrent fork) ® Oo6osHauaer pasjiejieHue 0[HOTO

MapIpyTa Ha HECKOJIbKO TapaJi-
JIeJIbHBIX MapIIpyTOB
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Ha puc. 152 nynkr paszgesnerus o603Ha4aeTcst ;KUPHOI JTUHHEI.

® O6o3Hauaer caAUSTHUE TTapasiie/IbHbIX
IIPOIECCOB B O/IMH IIPOIECC

ITyHKT cnussnus
(concurrent join) ® OO0o3HavyaeT caAusTHUE HECKOJIbKUX

napaJsiielbHbIX MapIIPYyTOB B OJIUH
MapIIpyT

Ha puc. 152 nyHkr caustnus 0003Ha4YeH TPEYrOJbHUKOM.

Taxum 0O6pa3om, Ha puc. 152 MyHKT pas/ie/ieHusi U MyHKT CAUSHUS UMEIOT
pasivle 0603HAYEHUSI.

3aueM HYKHbI pasHbie 0003HaueHusA? UTOObI MOAYEPKHYTh, UTO B IYHK-
Te causAHus (B TPEYTOJIbHUKE) MIPOU3BOANUTCS CI0KHast oOpaboTka mHbOpMa-
1117078

Bcerna i Hy:;kHO 3TO nodepkuBath? Hert, He Bcerja.

BeiBaioT ciyuan (M MX HEMaso), KOT/a aKIeHT Ha oOpaboTke
HMOPMAIIUU B TPEYTOJIbHUKE SIBJISIETCS] HEYMECTHBIM.

B Takoii curyaiuu nesnecooOpasHo yoparb TpeyrosibHuk. U
BBECTHU enHOe 0003HaueHue (HCUPHAS 20PU30OHMATLHAS IUHUSL)
U JIJIs1 TIYHKTA pasjieJieHus, U 7SI YHKTA CJAUSTHUS.

[Tpumep mokasan Ha puc. 155a.

Ecm ypanuTh TpeyroapHuKyu Ha puc. 152, noayuum puc. 1556.

HetpyaHo 3amMeTuTnb, 4TO yAaJieHUEe TPEYTOJbHUKOB YIIPOIIAeT CXeMY U yC-
TpaHsieT JuIIHue u3aoMbl aunuil. [Toatomy puc. 1556 siBisiercst 6oiee mpoc-
TBIM U YI0OHBIM, ueM puc. 152,

§14. HEJOCTATOK PUCYHKA 155a

Ha puc. 155a umeloTcst iBe COBEPIIEHHO O/IMHAKOBbIE JKUPHBIE IMHUW: BEPXHSIS
M HYKHSIS. DTO 00CTOSTEThCTBO CKPBIBAET OT YMTaTeIsI TOT (haKT, 4TO ITH JIU-
HUY BBITIOJIHAIOT IPUHIMITHAJIBHO PadHbie (DYHKITUH:

® BepXHSSA JIMHUS BBITOJIHSAET ITPOCTEHIIYIO (PYHKIIMIO, CUMBOJIU3UPYS
HAYaJo0 TapajjiebHbIX ITPOIECCOB;

® HUWKHSSA JIMHUS, HAIIPOTUB, BBIMOJHSIET OYEeHb CJI0KHYIO (DYHKIIMIO.
Ona peanusyer ajroputM 00pabOTKH WH(MOPMAIIMK, TOKAa3aHHBIW Ha
puc. 155.

Eciin HeoOxomMo ciesiath akieHT Ha 06paboTke wHpOpMaImy,
HaJI0 MyHKT CAMSHUS M300pakaTh B BU/IE TPEYTOJIbHUKA, KaK Ha
puc. 154.

Ecnm ke Takoil akieHT He Hy’KeH, TPEYroJbHHUK CJeayeT yo-
path. 1 puc. 154 3amenuTsb Ha puc. 155a.
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PPAITMEHT

MOCNEOHEIO STAMNA CTPOUTEJIBCTBA JOMA
paspgeneHus

MoaBoaka 3akynka MoHTax
3NeKTPONUHUMU 3NeKTponpoBoJoB anekTpouwuTa

3anyck npouecca «[llpoknag-
Ka aneKTponpoBOAKWA» MNPpoOuU-
30/eT B TOT MOMEHT, Korga
3aKOHYMTCH nocnegHumn

U3 Tpex BXOAHbIX NpoLeccoB

CnoxHas obpaboTtka

WH( OopMaL UK, BeiNoNHAeMas
NYHKTOM CMUSIHUA, NOKasaHa
Ha puc. 1565

lNMpoknapka
3MeKTPOonpoOBOAKH

NMOACHEHMUE

@® Tpu napannenbHbiX npouecca (Mogsoaka anekTponuHuu, 3akynka
anekTponpoeoaoB, MoHTax anekTpowmnTa) NnogaloT CUrHanb Ha BXoj
NyHKTa CNUAHUA

@® Curuansl coo6LaloT 0 MOMEeHTax Hayana M KoHua KaXaoro us tpex
napannenbHbIX NpoUleccoB

@ TyHKT cnusHusa npou3BoauT o6paboTKy aTUX CUrHanos

@ B pesynbraTte 06paboTku Ha BbIXOAE NYHKTa CMUAHUA NOABNAGTCA
curHan, sanyckawuwmuin npouecc «lpoknagka anekTponpoBoOAKU»

Puc. 155a. NMyHKT CNUAHUA BbINONHAET CNOXHYI0 06paboTky uHopmauum
U 3anyckaet npouecc «[lpoknaaka aneKkTponpoBOAKU»
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CTDOHTEJ'IbCTBa AO0M

MocnegHun atan

)

MoproTtoeka
¢poHTa pabor
MopBoaka 3akynka MoHTax 3akynka Bofo-
3NeKTPONUHUMU 3NeKTponpoBOAOB anekTpowuTa npoBoAHbIX TPY6
Mpoknapka YcTpoicTeo VoraHopka oxoH Mpoknaaka
3NeKTponpoBOAKM KPbILLK Bojonposoaa
YcTraHoBKa OTaenoyHbie
anekTponamrn paboThi

( KoHneu )

Puc. 1556. MapannenbHbie npouecckl Ha nocneaHem atane CTpouTenbcTBa foma
(MyHKTbI pasgeneHnsa U cnUsAHUA o603HavYeHbl XXUPHON NMIUHUEN)
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§15. CPABHEHUE A3bIKOB

B pannoit kxuure Bce asroputmbl HapucoBanbl Ha sg3bike JPAKOH. Ho B
atoit raase (§§6-9, 13, 14) mbl oTomiu ot 3T0or0 npuHiuna. Ilpu onucanun
CTPOUTEILCTBA JIOMAa MCIIOJIb30BAH JAPYTroM S3bIK (HA30BEM €ro <dA3blK Z»).
[Tocenuii 3HAUUTETHHO Y100HEe /71t n300pakeHusl MapasiieIbHbIX MTPOIec-
COB THUIIA «CTPOUTEJILCTBO JIOMa».

B §§10—-12 mbr cnoBa Bepuyauch k J[PAKOHy. ITotomy uTo g3bIK Z 11pH-
HI[UIIHAJIBHO He MOKET oIucaTh 00paboTKy MH(MOPMAIIMU B CXeMe TPEYToJib-
nuka. A s3bik JJ[PAKOH pemaer aTy 3aa4y TOYHO U TOAPOOHO.

ITodsedem umozu. [l pa3HbiX 3ajiady HYKHbI Pa3HbIC SI3BIKU.
B Tex ciydasx, Korja JeTaju He HYKHbI, KOraa Tpedyercs ykK-
PYIHEHHOEe U HaTJIs{HOe OIMCAHKe TapaJiie/IbHbIX IIPOIECCOB,
B HEKOTOPBIX cJIydasix (HO, padyMeeTcsl, He BCer/a) si3bik Z oKa-
3bIBaeTcst bosiee y100HbIM.

Asbik IPAKOH MOXHO paciiMpuTb, BKJIIOUYUB B €r0 COCTaB JIEMEHTbI
a3blka Z.

§16. BbIBOJbl

1. Ha a3bsike JIPAKOH napasiesibHbIii Npoliecc 3ammyckaeTcss KOMaH/0M
[Tyck.

2. Ha asbixke IPAKOH napannenbHbie 1mpoiiecchl MOTYT 3aKaHUMBATbHCS
JIBYMSI CITOCOOAMU:

® xomangoit Ocranos;
® 0Oe3 ucnoab30BaHusT KoMaHAbl OCTaHOB, KOT/JAA KaK/Iblid IIPO-
II€CC BBIIMIOJIHHUT CBOIO 3a/la4y U JOCTUTHET KOHIIA.

3. Ha gaswike IPAKOH npeaycMoTpenbl yeTbipe KOMaH/ bl yIIpaBJIeHUS
napaJsiesnbHbiMu Tipotieccamu: ITyck, Ocranos, Crtor, Pecrapr.

4. PaccMOTpeH aJibTepHATUBHBINA CIIOCOO M300pakeHusl IapaJijieIbHbIX
IIPOIECCOB C TIOMOIIBIO A3bIKA Z.

5. SI3bIK Z — 3TO yCJI0BHOE Ha3BaHKe MKOH, 0003HAYAIOIIMX ITYHKTBI pasjie-
JIEHUST TTapaJIie/IbHbIX IIPOIECCOB (concurrent fork) v IyHKTbI CAUSTHUS
napaJsiieJIbHbIX ITPoieccoB (concurrent join).

6. A3bIk Z nMmeer 1B€ UKOHBL: JKUPHYIO JIMHUIO U TPEYTOJIbHUK.

7. Ha s3pike Z Hayasio HECKOJIBKUX MMapajijIe/IbHBIX IIPOIECCOB 0003HaYa-
eTcd KUPHOU JIMHUEH.

8. Ha si3bike Z KOHeI[ apaJijie/ibHbIX IPo1eccoB 0003HaYaeTcst:

® 1160 TPeyroJbHUKOM (eC/Iu HYKHO MOAYEPKHYTh, 4TO B TPey-
rOJIbHUKE BBITIOJIHSAETCS CI0kKHast 00paboTka nndopmariuu);

® 1160 KUpHOIL inHKel (ecu akileHT Ha 0OpaboTke uHMOpPMa-
IIUU HEe HYJKeH ).
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10.

11.

L2,

13

BbIX0/1HO# cUTrHAJI TPEyroJbHUKA BO3HUKAET B TOT MOMEHT, KOT/la 3a-
BepPIIUTCA nocaeAHni u3 N nmapasijiejibHbIX ITPOIECCOB.

3aBeplleHre BcexX MPOoIecCOB Ha BXO/le TPeyTOJbHUKA MTO3BOJIIET Bbl-
IIOJIHUTD JICUCTBHE HA €TI0 BBhIXOJIE.

KoHa «TPeyroJbHUK» BBIIOJHSAET 00paboTKy MHGOPMAIUK 10 CJI0K-
HOMY QJITOPUTMY. ITOT AJITOPUTM HEJIb3s1 ONKUCATh Ha I3bIKe Z, HO MOXK-
HO onrcath Ha s3bike /[PAKOH.

Jlist pa3HbIxX 3aj7[a4 HYKHBI pa3Hble sI3bIKU. B Tex ciydasx, Korja jera-
JIM He HY’KHBI, KoTjia TpebyeTcst YKPYITHEHHOe M HarJIs/IHOe OIcaHue
mapaJiie;IbHBIX TPOIECCOB, B HEKOTOPBIX CJIYYAsIX SI3bIK Z OKa3bIBAETCSI
60J1ee yI0OHBIM.

ssbik JJPAKOH 1esiecoobpasHo paciiupuTh M BKIIOYKTH B €I0 COCTAB
MKOHBDI sI3bIKa Z.



FnaBa | 15

APAKOH-CXEMbI
U BJIOK-CXEMbI

§1. KPACOTA AJITCOPUTMOB

AJITOPUTM, IIPE/ICTABIACHHBII B TMCbMEHHOM BH/IE, IIPEAHA3Ha-
YeH JIJIS 3PUTENLHOTO BOCIPUATHA yesoBeKoM. Crie1oBaTes1bHo,
QJITOPUTM IIpe/cTaBsgeT co0oil 3puTesbHylo ciieny. Vmm, ecau
YTOJIHO, — 3PUTEJbHBINA 00pas, 3pUTENbHYIO KaPTHHY.

Kpacora aaropurma — 9To KpacoTa ero 3puTeJibHOro o0pasa, B 4aCTHOCTH, Kpa-
COTa JJPAKOH-CXEMBI.

AJITOPUTM MOKHO Ha3BaTh Kpacuévim (IPTOHOMUYHBIM) B TOM CJyyae,
eCJIM TIPOIeCC 3PUTETbHOTO BOCIIPUATHS, TOHUMAHUS U ITOCTHKEHUS aJITOPUT-
Ma IpoTeKaeT ¢ MAaKCUMaJIbHOM CKOPOCTHIO, HAUMEHBIIMMU YCUJIUSIMU U MaK-
CUMAJIbHBIM 3CTETUUYECKUM HACJIQK/[EHUEM.

YeM KpacuBee aJirOPUTM, TeM OBICTPEE U JIeTde MOKHO ero moHsTh. OTcioa
BBITEKAET, YTO KPACOTA U 3JIETAHTHOCTH AJITOPUTMOB OTKPBIBAIOT Ty Th K 9KOHO-
MU yMCTBeHHBIX yeusuil. Ho He Tosbko.

UeMm KpacuBee 3pHUTe/bHBIE 00pasbl YacTell aJrOpUTMa, YeM
U3sIIHee OHU COeJMHEHbI B 0011yI0 (aJIrOPUTMUYECKYIO) Kap-
TUHY, TeM IMPUATHee Ha HUX CMOTPeTh. UeM TouHee U dJieraHT-
Hee 3PUTETbHBIN «Iei3ak» OOHaXKaeT rJIyOMHHBII CMBICJI aJITO-
PUTMA, TEM ILJIOJIOTBOPHEE MBbIIILJICHHUE.

Yewm Oostbliie KPacoThl, TeM TJyOsKe TIOHMMaHUEe aJrOpUTMOB. Tem ckopee
TeyeT Hallla aJITOPUTMUYECKas MbIC/Ib. [eM Jierye Mbl MOCTUTaeM CYTh jieJa.
Tem ObicTpee M KayecTBEHHee IPOTEKAET Ba)KHEHIIMI ITPOM3BO/ICTBEHHbINM
IIPOILECC, UTPAIOIINIT HEMAJIYIO POJIb B MUPOBOM 9KOHOMUKE, — TIPOIECC MacCo-
BOI pa3padOTKU aJITOPUTMOB U IIPOTPAMM.

N 1aobopoT, ecau 3puTesIbHbIH 00pa3 aJropuT™Ma KaxKeTcsi HEKPaCHUBBIM,
HEIPUSTHBIM, OTTAJKUBAIOIIMM U 3aIllyTAaHHBIM, IIPOLECC IIOHUMaHUS ¥ 00/1y-
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MBIBaHUSI HEM30EKHO 3aME/IJISIETCs], YTO CHUKAET IMPOM3BOIUTENIBHOCTD YMC-
TBEHHOTO Tpy/la.

JPAKOH — rpaduueckuii a3biK, I3bIK 3pUTEAbHBIX 00pa3oB. C yueTom
ckazanHoro MoxHo yTounuTh: [JPAKOIH — a3pik kpacusbix (9pronommy-
HbIX) 3puTesbHbiXx 00pa3oB. Ho kpacora IPAKOHa — ne camoresnn. Ona
IIO3BOJIAET OULYTUMO IOBBICUTH ITPOU3BOAUTE]BHOCTb TPy/a IIPU CO3/IaHUN
AJITOPUTMOB.

MbI UCXOUM K3 TOTO, UTO 3PUTEJIbHBIE 00Pa3bl AJITOPUTMOB CJIEAYET CO-
3HATEJbHO TPoeKTUpoBarh. g aToil 1esm MoKHO (B pa3yMHBIX ITpejiesiax)
UCIIOJIb30BATb CPeocmea xXyoonecmeennozo KOHCMpPYUpOBaHus.

YMecTHO HAITOMHUTD CJI0Ba BUHOTO 1icuxosiora bopuca Jlomosa:

«CpezcTBa Xy/10;KECTBEHHOTO KOHCTPYMPOBAHUS B KOHEUHOM
cyeTe HaIpaBJeHbl Ha TO, YTOObI BBI3BATH TOT WJIM MHOU ag-
dbexT y paboraioniero yejoBeka...

[Ipumensisi cpejcTBa  Xy/AI0KECTBEHHOTO KOHCTPYMPOBAHUS,
MbI CO3/[aeM TOJIOKUTEIbHbIE IMOIUMH, 0bJIerdaeM oIeparunio
npueMa MH@OpMAIUK YeJIOBEKOM, YJIydlllaeM KOHIIEHTPAIMUIO
1 TepekioYeHre BHUMaHUS, MOBbIIIaeM CKOPOCTbh U TOYHOCTh
JIEUCTBUMN.

Kopoue roBopsi, Mbl H0JIb3yeMCs 9TUMM CPEACTBAMU I YII-
paBJIeHUST TTOBEJICHHEM YeJOBeKa B HIMPOKOM CMBICJIE CJIOBA,
JUISL YIIPABJIEHUST €T0 TCUXUYECKUM COCTOSIHUEM» U YMCTBEH-
HO#1 paboTocrocoOHOCTRIO [1].

§2. APAKOH-CXEMA O/IXXHA BbITb JJAKOHUYHOMN

IIpasuno raxonuunocmu. 3puTesbHBIA 00pa3 ajropuT™Ma J0Ji-
’KeH ObITh JIJAKOHUYHBIM. Bce HeHy KHbIe, JTUITHUE AeTasH T0JIK-
HbI OBITH OTCEYEHBI.

[Tossicaum. /IpakoH-cxemMa J10JIZKHA COAePsKaTh JIMIIb Te 3JIeMEeHTbI, KOTOpble He-
00XO/IUMBI JIJIsSI COOOIIEHMST YUTATENIO CYIIECTBEHHOI nH(pOPMAIlMU, TOYHOTO
MNOHMMAaHU ee CMBICJIA M CTUMYJIMPOBAHMS IIPABUJIbHBIX PEIIEHU U Pa3yMHBIX
peiictBuii. I[TycToie yKkparenusi, u30bITOYHBIE, 3aTEMHSIONIME JIeTAJIH JOJIKHBI
OBITD Y/IaJIeHbI U3 CXEMBbI aJITOPUTMA.

XapaxTtepusysd ato mpasuiio, O. Jmdopa muiier:

«becrnone3no cTpeMUThCS HAllPaBUTh BHUMaHHWe Ha BasKHE-
e XapaKTePUCTUKH, €CJTU OHU OKPY’KEHbI JIUITHUMU, HE OT-
HOCSIIIIUMMCST K HUM BU3YaJIbHBIMU Pa3/IPasKUTE/ISIMHU, MeIlao-
IUMH BOCIIPUSTHIO TJIaBHOTO> [2].
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§3. CIEAVET USBETATb HEOMNPABJAAHHbIX U3JIOMOB
COEAUHUTENbHbBIX IMHUN

Cy1mecTByIOT «Bpe/lHbIe» MeJIOUH, KOTOPbIe 3aTPY/IHSIIOT IOHUMaHue /IPaKOH-
cxeMbl. OjiHa M3 HUX — HEHYKHbIE U3JIOMbI CO€/IMHUTETbHBIX JIMHU.

IIpasuno yempanenus uszromos. Yrodwr aaroput™ ObLI ya00-
HBIM JIJISI YTEHUS, KOJUYECTBO M3JIOMOB COEIUHUTEIbHBIX JIU-
HU 0JKHO OBITh MUHUMAIbHBIM. VI3 IBYX cXeM Jrydiiie Ta, T/ie
YKCJIO U3JIOMOB MEHBIIIE.

Cpasuum Be cxembl Ha puc. 156 u 157. Ha puc. 156 nokasana oObryHas
6JI0K-cXeMa, 3aMMCTBOBaHHas U3 TeXHU4YecKou jureparypsl [3]. Ha puc. 157
n300pakeHa 9KBUBAJIEHTHAs €if JIpaKOH-CXeMa.

OTU PUCYHKHM TIO3BOJISIOT BBISIBUTH Pa3IUUMd MEXK/AY HEIPUTJISIHON
OJIOK-CXEeMO ¥ KpacuBOii ipakoH-cxemoil. C TOUKM 3peHus IpaBuJI, POk /Ialo-
IHMX aJTOPUTMHUYECKYIO KpacoTy, OJI0K-cxema Ha puc. 156 umeer cieayiomme
He/I0CTaTKHU.

® Heomnpasganuo 00JIbIIOE YUCIIO U3JIOMOB JIMHUN (B 6J10K-cxeme 12 u3-
JIOMOB, a B JIPaKOH-CXeMe TOJIbKO 4).

® Doabioe yucao «mapasuTHBIX» 2J1eMeHTOB: 14 cTpesiok U 3 KpYyiKKa,
KOTOpbie B JIpAKOH-CXeMe OTCYTCTBYIOT (IIOCKOJIbKY OHU COBEPIIEHHO
He HYKHbI M IIPE/ICTABJISIOT COO0I BU3yaJIbHbIE TIOMEXH, 3aTeMHSIIOIIHE
CYTb JieJia).

MBI paccMOTpeJu /{Ba SPrOHOMUYECKUX MpaBuJia (IIPaBUJIO JAKOHUIHOC-
TH ¥ TIPABUJIO0 MUHUMU3AIMU U3JI0MOB). VI yOeauiuch, 4To B JpPaKOH-CXeMe
OHM CcTPOTO cobJI0Ia0TCs, a B OJ10K-cxeMe TpyOo HapyIlIeHbl.

§4. CPABHUTE/IbHbIA AHAJIN3 ABYX CXEM

O6parumes cHoBa K puc. 156 u 157. Ml cies1aiu Julib epBbIi Mar K yeTpa-
HeHUIO Tpacduueckux HemouetoB. Ha puc. 156 ocTamoch ele HeMaio «Tps3uy,
KOTOPYIO HEOOXOMMO OTMBITh.

Wrax, mposo/sKuM Halll KpUTHYECKU# aHaim3. biok-cxema Ha puc. 156
uMeeT cJeyioliue HeJJoCTaTKU.

® /s obo3HaueHUsT Pa3BUJIKU MCIIOJIb3yeTCs POMO, KOTOPBIN 3aHUMaET
CJIMIIIKOM MHOTO MecTa. POMO He 103BOJISIET IOMECTUTb BHYTPH HEO0O-
XOMMOE KOJIMYECTBO Y1000YNTAEMOrO TEKCTa, COCTOSIIEr0 U3 CTPOK
paBHOI /I/IMHBL. B ipakoH-cxemMe BepXHUl 1 HYKHHUI YTIJIbl poMOa «OT-
nmuJieHbl». [T0aTOMY cxema cTaHOBUTCS KOMIAKTHOM M yZI00HOM KaK /1Jisl
3aIMCU TEKCTa, TaK U JIJIS YTEHUS.

® DyuxnuoHaabHO OxHOpOAHBIE uKoHbI /, E, JK, M xaotnuno pasbpoca-
HBI 110 BCEH IJI0IIa/ i1 YepTerka, 3aHMMasi TPU Pa3HbIX TOPU30OHTATIbHBIX
ypoBH (4TO IyTaeT yuTaress). B ApakoH-cxeMe OHU paciioIoKeHbl Ha
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HETMPABWUJIIBHO MPABUJIbHO

B atoii cxeme
CITULLKOM MHOTO
usnomos (12).
9TO 0MEeHb NNOXO0

B aTto# cxeme Bcero

4 nanoma. (Ha 8 usno-
MOB MeHblLue).

3TO OMeHb XOpOLWOo

=1

=

HapyweHo npaBuno nakoHu4- MapasnuTHbIe KPYXKHK U
HOCTHU. 3 KPYXKa u 14 cTpenok CTPEernkKu NosIHOCThbIo
COBEpPLUEHHO HE HYXHbI. yCTpaHeHHbI.

OHM ABNATCA NapasuTHbIMMU Cxema cTana KOMNakTHOW,
aneMeHTaMu, «BU3yanbHbIMK SICHOW U YyAOGHOMN.
noMexamu», KOTopbie oTBne- MpaBuno NakoHUYHOCTH
KaloT BHUMaHUe OT rmaBHOro. cobniopaercs.

g S N _/

Puc. 156. Nnoxas cxema. Puc. 157. Xopowas (aproHoMu4yHasn)
HepoctaTku: CNULLKOM MHOrO U3NIOMOB; cxema. OHa HapucoBaHa No npasunam
UMelTCA NapasuTHbIe 3NIeMEeHThI sisbika JPAKOH
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00HOM YPOBHE, UTO CJIYKUT JIJIsI YU TATEJIsl HATJIS/IHOM MOICKa3KoM 00 UX
(pyHKIIMOHATLHON O/THOPO/IHOCTHU.

® PomObl MMEIOT BBIXO/[ BJIEBO, UTO pa3pyliaeT IamMIlyp U He MO3BOJISIeT
INPUMEHUTD IIPABUJIO TJIAaBHOTO MapuipyTa. B pakoH-cxeme BbIX0/1 BJie-
BO He JIOITyCKaeTCs.

® Ulkona /[ v ee BepTUKAJIb PACIIOJIOKEHBI CJieBa OT 1amirypa (B JApakoH-
cXeMe 9TO 3alpeleHo).

® Huxe ukon K u X HaxoAsATCS TPU YPOBHSI TOPU30OHTAIBHBIX JIMHUH, KO-
TOpble UMEIOT «ITapa3uTHbIN» XapakTep. B ApakoH-cxeMe TpU yPOBH:
CBe/IEHbI B OJIHY JIMHUIO, UTO JieJIaeT cxemy OoJjiee HarJIsi/{HON U KOMITaKT-
HOW.

[la, KOHEYHO, KaK/I0e U3 3TUX YJIYUYIICHUN SBJISCTCS HE3HAUYUTEJIbHBIM U
He jesaeT noroasl. Ho xKoraa Mesnkue yay4diieHusa UCYUCIAIOTCA ThICAYaMU U
CTAHOBSATCS MAaCCOBBIMH, CUTYAIlUSI MOKET U3MEHUThC. KonmmyecTBo nepexo-
JUT B KauecTBO. B aTOM ciyuae obsieryenrie yMCTBEHHOTO TPY/la MOXKET CTaTh
3HAYUTEJIbHBIM.

§5. KPUTUKA TPAANLNOHHbBIX BJIOK-CXEM

[[uBuIM3aIMs HE MOXKET KUTh Oe3 yeprexei, He MOKET KUTh U 0€3 aJiropuT-
MOB. DJIOK-CcXeMbl aJITOPUTMOB OYEHb BaKHbI /IJ1 IIOHUMAHUS TallH COBPEMEH-
HOTO IPOU3BOJCTBA U ynpaBiaeHusa. OaHako MHOTHE TIPenojlaBaTeJIn U pa3pa-
OOTUMKHU aJITOPUTMOB CO3/IAI0T AJITOPUTMHUUECKHUX «YPO/IIEB», Ha KOTOPbIE He-
NPUATHO cMOTpeTh. ITo MX MHeHMI0, KpacoTa U aIrOPUTM HECOBMECTUMBI.

K cuacTtbio, B riocsie/iHee BpeMsi OSIBUJIMCH aJITOPUTMUYECKUE «MSTEKHU-
K¥», KOTOPbIe HAa3bIBAIOT TPAJAMIIMOHHBIE OJIOK-CXEMbI aJITOPUTMOB [4] «Mycop-
HBIMU OJI0K-cxeMamu». [ToTomy 4To H300paskeHHbIe Ha ATHX CXeMaxX XUTPOCI-
JeTeHust OJIOKOB, COeIMHEHHbIE Xa0COM PBaHbIX JIMHUI, OOJIbIIe HATTOMUHAIOT
Ky4y Mycopa, HEesKeJId PeryJisipHyIo CTPYKTYPY.

O6pasunk 1moxo6HOro Mycopa npejcrasieH Ha puc. 158 [5]. dtor «<mycop-
HbII» aJITOPUTM MBI MMO/IBEPTJIM «KOCMETUYECKOU Olepaluny» B «CaJOHe aJiro-
PUTMUUYECKOUN KpacoThl». M IpeBpaTu/iv B USAIIHYIO IpakoH-cxemy (puc. 159).
CpaBHMM UYTO OBLIO U YTO CTAJIO.

Cxema Ha puc. 158 nMeeT MHOKECTBO U3bSHOB.

® Cresa oT uKOHBI /K eCcTb IiepecedyeHue JJUHUN (B IpaKOH-CXeMe Tiepece-
YeHUs 3alpenieHbl ).

® Boaisie ukonbl E uMeercst JuHus 1107 yriaoM 45 (B ApakoH-cxeMe Ha-
KJIOHHbIE JIMHUU He JIOITYCKaIOTCs ).

® lxkoust /, E u 2K umeior 6oiee o7iHOro BXoja (B JpaKoH-CXeMe 3TO 3a-
IpelieHo).

® lkounnt B, /1, E, 2K umelor BXo/ibl COOKY, 4TO IIPHIAET CXEME HEePSIILIN-
BbIi BU/I. B ipakoH-cxeme BXO/1 pa3peliaeTcs TOJIbKO CBEPXY, UYTO YIIO-
PS/IOYMBAET aJITOPUTM U CO3/IaeT B HEM YETKYIO OPUEHTAIMIO «CBEpPXY
BHU3» ).
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OTcyTcTBYeT 1mamMIryp, Tak Kak BbIXO/l UKOHBI «3ar0JIOBOK» M BXOJ] MKO-
Hbl <«KOHEI[» He JiexKaT Ha O/IHOM BepTukaiau. McuesHoBenue mamirypa
03HAYaeT, UYTO B CXEMe OTCYTCTBYET 3PUTEJIbHBIM OCTOB, XY/0KECTBEH-
HO-KOMIIO3UITMOHHAs TJIaBHAd BEPTUKa/Ib. TeM caMblM YHUUYTOKACTCS
OCHOBA /IJI BBIJICJICHU S TJIABHOTO MapIIpyTa.

biok-cxema Ha puc. 158, kak u npeapiaymas (puc. 156), mo
BCEM IIapaMeTpaM IIPOUTPBIBAET JpakoH-cxeme. Mbl ybeun-
JICh, YTO AJTOPUTMHUYECKAs] KPacoTa JOCTUTAeTCst OJiarogapsi
COBOKYITHOMY JIEMCTBUIO MHOTMX IPABUJI, KaXkK/10€ U3 KOTOPbIX,
B3SITOE 110 OT/I€JIbHOCTH, BBITJISIUT CKPOMHBIM U OYIHUYHBIM.

86. PA3PbIB LWWAMMYPA - CEPbE3HAA OLWUUBKA

Pa3opBaHHBII IIAMIIYP PE3KO MCKa)KaeT 3pUTE/bHbIN 00pas ApaKOH-CXeMbl U
MOJKET TIOBJIeUb 3a c000# OoJiblline HeIPUATHOCTH. MeX/Iy TeMm elle cCOBCeM
HelaBHO OJIOK-cXeMa IUKJIa ¢ Pa30PBAaHHBIM IIAMITYPOM HE TOJIbKO He OCYiK-
Jlajach, a HaobopoT, Oblta pekoMenioBaHa ctangaproM ANST (AMepukaHcKkuil
HAIMOHAJIbHBIM MHCTUTYT CTAHAAPTOB).

Ha puc. 160 npeacraBiena cxema, B3siTasd U3 UCTouHuka [6], rae ona xa-
pakTepuayeTcst Kak «cTangapTHas 6j0k-cxema ANSI».

CpaBHeHMe 3TOU CXeMbl C 3KBUBAJEHTHOU JpakoH-cxemoil Ha puc. 161
I103BOJISIET BBIABUTH MHOTOUMCIEHHBIE JeeKThI:

Hwuxe ukonsl G mMeeT MeCTO pas3pbiB Hamirypa (HapyueHo IMpaBuJIo,
COIJIACHO KOTOPOMY OJIMH M3 IyTel, UAYIUX OT BXO/la K BBIXOJY, /10JI-
JKE€H TIPOXO/IUTH T10 TJIABHOU BEPTUKAJIN ).

Nkona G umeer jBa BXoja (B JpaKOH-CXeMe pa3peliaeTcsl TOJbKO OAUH
BXO/).

Nxona G nmeeT BXo COOKY (B PaKOH-CXeMe ITO 3aIPEIIeHO).

Y ukonbl G BBIXOJ[ HAXOUTCS cJieBa (B JpakKoOH-CXeMe OH JI0JIKeH ObITh
CHU3Y).

JIBe et 0OpaTHOM CBI3M OOBIYHOTO IMKJIa HAXOISATCS CJIeBa OT IIaM-
Iypa v 3aKpy4deHbl 110 4aCOBOU cTpeJike (B IpaKOH-CXeMe OHU PacIiojo-
’KEeHBbI CIIpaBa OT IIaMITypa 1 3aKpPy4eHbl IIPOTUB YaCOBOM CTPEJIKH).
Ucrnonb3ytorest Heyio0Hbie poMObI (B JIpaKOH-CXeMe UX 3aMEHSIOT 3P-
TOHOMHMYHBIE UKOHBI «BOIIPOCY ).

PoM0 L nmeeT BbIXOJL ciieBa (B [paKOH-CXeMe OH JIOJIKEH ObITh ClipaBa).
Ucnonwbayiotest 12 cTpesiok, n3 kotopbix 10 — nmapasuthHbie (B pakoH-
cXeMe BCero 2 CTPeJIKH ).

Nmeercst ouH M30BITOYHBIN M3/10M JTMHUK (B OJI0K-cXeMe 9 U3710MOB, B
JIPaKoOH-CcXeMe TOJIbKO 8).

Takum obpasom, amepukaHckas OJIOK-cXxeMa, Kak W HIpeblyliue IpruMe-
PBI, 110 BCEM IapaMeTpaM IIPOUTPHLIBAeT JIPaKOH-CXeMe.
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HETNPABUJIBHO MPABWUJIbBHO

B aToii cxeme
©CTb Lamnyp.
310 Xopowo.

B aToi#i cxeme HeT wamMnypa.
910 nnoxo. Cxema 6e3 wamnypa,
kak BcagHUK 6e3 ronossi.

E 5 ‘: -
) : CE)—
> | | @

B aToi cxeme MHOro
SpProHOMHYeCcKux owuboK.

OHa noxoxa Ha sanyTaHHbIA
Kny6ok, B KOTOPOM TPYAHO

Bce ownbku ucnpasneHs!.
LlamMnyp — nyTeBoAHas HUTb
ANS NOHUMAHUSA CXeMbi

pasobparbcsa
Puc. 158. Nnoxas cxema. Takue cxeMbl Puc. 159. Xopowas (aproHoMU4Has)
4acTo PUCYIOT MHOTMe yBaXaeMble cxema. OHa HapucoBaHa no npasunam

yuyeHbie, sabbiBaowme o6 aproHoOMUKe Asbika JPAKOH
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HEMPABWJIBHO

B aTOi CXeMe CITUILKOM
MHoro crtpenok (12).

OTO NNoxo. JIMWHKe CTPenku
ABNAIOTCA BU3yaNbHbIMM
noMexamu.

A

eT

G

aa

LA

erT

B cxeme uaput 6ecnopsgox.

1. Ownbka «PaspuiB Wwamnypa».

2. Owunbka: ukoHa G umeer faea
Bxoaa (oauH c6oky) U BhIXOA
cnesa.

3. Owubka: neTnu uuKna sakpy-

\qeuu no YacoBO# cTpenke.

A

Puc. 160. NMnoxan cxema. B He#i MHoOro
3proHOMUYECKMX oKboK,
4YTO 3aTPYAHAST NOHUMaHKe anropuTma

NMPABUJIBHO

B aToii cxeme Bcero

2 cTpenku. (Ha 10 ctpenok
MeHbLUS).

970 04OHb XOPOLWO.

i
[A ]

B
B

HeT
C

Aa HeT

D >—
aa
E
-
— aa
__)

HeT

O

&

eCcnopsaAoK YCTPaHeH.

B cxeme, KaK U NomnoxeHo,
eCTb WaMnyp.

Bxoabl ¥ BbIXOAB MKOH HapM-
COBaHbl H® XaOTUYHO, a No
npasunam.

B pesynbrate cxema crana

Q:Hoﬁ W HarnsgHoM|. /

Puc. 161. Xopowas (sproHoMu4yHas)
cxema. OHa HapucoBaHa Nno npasunam
fAsbika JPAKOH
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§7. TPAOUYECKUIN AHANTU3 LUKNA «NOKA»

Ha puc. 162—165 usobpazxennsl OJ10k-cxema u japakoH-cxeMma 1ukiaa ITOKA.
CpaBHMM UX MeKIy coboii [7, 8].
Ha 610k-cxeme (puc. 162) MOKHO yKasaTh CJEAYIONINE He[0UeTh:

® Mexay ukonamu E u K uMeeT MeCTO pa3pblB 11amitypa (HapyuieHo mnpa-
BUJIO, COTJIACHO KOTOPOMY OJINH W3 IyTel, WAYIINX OT BXO/Ia K BBIXO.Y,
JIOJIKEH TTPOXO/IUTD 110 TJIABHOW BEPTUKAJIN ).

Huzke nkonbl E yepes paspbiB MaMIlypa MPOXOAT JBE HeKelaTe/IbHble
TOPU30HTAJIbHbIE IMHUHU

JIBe nernn obparHoit cBsisu 1uKkaA0B [IOKA 3akpydeHbl o 4acoBoit
crpesike (B JpaKOH-CXeMe OHU 3aKPYYEHBI IPOTUB YACOBOM CTPEJIKH ).
Ucnosnb3yiorest Hey100HbIe poMObI (B IPaKOH-CXEMe MX 3aMEHSIIOT JP-
TOHOMUYHBbIE UKOHBI «BOIIPOCY ).

Ucnonbayiorest 8 cTpesiok, U3 KOTOpbIX 6 — mapasuTHbie (B ApaKkOH-cXe-
Me BCero 2 CTPeJIKH).

Vmeercst iBa M30bITOYHBIX M3/10Ma JTHHUU (B OJ10K-cxeme 10 u3/10MOB, B
JIPaKOH-CcXeMe TOJbKO 8).

B Gsiok-cxemax otcyTcTByeT rpaduyeckasi cTaHIapTHU3AIMs ITHKJIOB.
B nipakon-cxemax cranzapTUsanus UKJIOB ¢Tporo codmozpaercs. Q6
TOM MOKHO cyauTh 10 puc. 163 u 165. Tonybast 3aimuBKa OKpysKaet
BHyTpenuuil mukia [IOKA. benas 3anmuBka okpy:KaeT BHEITHUM UK
I[TOKA.

CpaBnuBasi puc. 162—165, jerko yoeanToes, 4To JpaKoH-CcXe-
MbI BO BC€X OTHOIIECHUAX ITPEBOCXO/AT 6HOK‘CX€MBI.

§8. WAMMYP KAK « KOMMO3ULWOHHBIA LLEHTP»
3PUTEIbHON KAPTUHbBI AJIFCOPUTMA

B sxuBonucu ecTb NOHATHE KOMNOSUUUOHHBLU yeHmp Kapmunbl. Tak Ha3bIBAIOT
OCHOBHOE MEeCTO KapTHHbBI, IIEHTP BHUMAHUS, CMBICJIOBOE S/IPO POU3BE/IEHUS,
KOTOPOE HEBOJILHO IIPUTITUBAET K ceOe B3IJIsi/l 3PUTEISI.

Bepuewmcst K 3putesibHOMY 00pa3y JpPakOH-CXeMbI aJITOPUTMA. AHAIOTOM
KOMITO3UITMOHHOTO T[EHTPAa MOKHO CUMTATh MIAMITYP MTPUMUTUBA (U TTAMITYPbI
BETOK CUJIYITA).

Poub mamiypa B 3pUTeIbHO-CMBICJIOBOI CTPYKTYpPE aJITOPUTMA
oueHb BesuKa. OH BBITIOJHSET POJIb 21A6HOU BEPMUKANU 3PU-
TeJbHON KapTuhbl anroputMa. [lammyp gosken ObICTPO U ec-
TECTBEHHO NPUBJIEYb K cebe BHUMaHWE YUTATEJIsI, MPaBUJIbHO
COPUEHTUPOBATH €r0 B CTPyKType ajsroput™ma. M Tem cambim
00JIerYUTh BOCIIPUATHE U TOHUMAaHKE CYIeCTBa JeJIa.
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HETPABWUIIBHO [MPABWUIIBHO

B aToi cxeme CNULIKOM MHOrO B aTo# cxeme Bcero 2 CTpenku.

cTpenok (8) u nsnomos (10). (Ha 6 cTpenok meHblwe). Kaxaas
3710 nnoxo. JiuwHue cTpenku u cTpenka o6osHavaeT uukn. [1ge cTpe-
M3NOMbl AAIBNAIOTCA BU3yarbHbIMU nku o6o3HavaT gBe neTnu uukna.

B atoi cxeme Bcero 8 nsnomMos.
(Ha 2 uanoma MeHbLLB).

R

noMexamu.

=
MOKA

@ NMOKA
CxD

/Olunﬁxu yCTpaHeHbl.

B cxeme, kak u nonoxeHo,
ecTb wamMnyp.

Fony6as sanuBka OKpyxaet
BHYTpeHHUA uukn NMOKA.

B cxeme MHOro owubok.

1. Owunbka «PaspbiB Wamnypa».

2. Hnxe uKkoHbl E Yepes paspbiB
waMnypa npoxoasT ABe

rOpU3OHTanbHbI® NUHUM. Benas SanuBka ORpYXaeT
3. Owwubka: B ABYX LuKNax BHewWHWA uukn MOKA.
MOKA neTtnu uukna sakpy- B pesynbrare cxema crtana

!BHI:I no yacoeou OTPBHD QHO“ M HarnsgHowu. /

Puc. 162. lNnoxasa cxema. B Hel MHOro Puc. 163. Xopowas (sproHoMu4yHas)
3proHoMuYeckux owunbok, cxema. OHa HapucoBaHa no npasunam
4YyTO 3aTpyAHsAeT NoOHUMaHue anropuTma siablka JPAKOH
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HEMNPABWIIBHO MNMPABWUIIBHO

B aToil cxeme CNUWKOM MHOTO
cTpenok (8). JinwHue cTpenku
SIBNSIIOTCS BU3yalibHbIMU
noMexamu, KOTOpbie OTBNeKaioT
BHUMaHMe OT rnaBHoOro.

B atoi cxeme Bcero 2 cTpen-
ku. (Ha 6 ctpenok mMeHblLue).
Kaxpas ctpenka o6osHavyaer
uukn. [1se ctpenku o6o3Ha-
yaloT ABe neTnu uukna

CHD
:"
- HeT :\Aa
e
Aa HeT
1 A ]
r"
HeT
D
aa
E

e ——
¥ D HeT
aa
e MOKA Eg

B -

MOKA

O ©
s

/(;Luuﬁxu yCTpaHeHHbI.

B cxeme ecTb owKUOKM.
1. Owubka «Het wamnypa». B cxeMe, Kak 1 NONoOXeHo,
2. Owwubka: ukoHa E umeer ecTb wamnyp.
BbIXOA Cnesa. Fony6as sanuBka okpyxaeTt
3. Owwubka: ukoHa G umeer BHyTpeHHwuiA uukn NMOKA.
BXOJ crpaBa U BbiXoj CrieBa. Benas 3anueka okpyxaeT
4. OwuGka: B ABYX uuknax MOKA BHeWHWUA umukn MOKA.
NeTnu LMKNa 3aKkpy4eHs B pesynbraTe cxema crtana

uo 4YacoBoOi cTpernke. / QHOﬁ U HarnsaaHow. /

Puc. 164. Nnoxas cxema. B Hei MHOro Puc. 165. Xopowas (aproHoMu4yHasn)
3proHoMuYeckux owunbok, cxema. OHa HapucoBaHa no npasunam
YTO 3aTpyaAHsieT NOHUMaHue anropmTma sisbika JPAKOH
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OrcyTcTBrEe IaMIlypa JieJiaeT 3puTeIbHbIH 00pa3 ajaropurma <«bechop-
MEHHbIM», JIMIIIEHHbBIM KOMIIO3UIIMOHHOIO IeHTpa. B aTOM ciiyyae uyuraresb
JINIIAETCSI HEOOXOIMMbBIX 3PUTE/IbHBIX OPUEHTUPOB, YTO 3aMETHO 3aTPY/IHSIET
4YTeHUEe aJrOPUTMa.

Bresienue mamMmypa B CTPYKTYPY aJiTOPUTMa MOKHO paccMaTpuBaTh Kak
OJIE3HOE CPEJICTBO, 3aMETHO 00JIeryaoiiee Tpy/[ airOPUTMUCTOB.

§9. BbIBOAbl

1.

10.

JIpakoH-cXeMbl UMEIOT J[BA IIPUHIMITHAILHBIX OTJIUYUS OT OJIOK-CXEM.
JIpakoH-cXeMbl TTOYMHSAIOTCS:

® crporum mMmareMaTUYeCKUM IIpaBUJIaM;
® KOTrHUTHBHO-IPIrOHOMHUYECKUM IIPABUJIAM.

Kpa(:OTa aJITOpUTMa — 3TO KpacoTa €ro 3puTeJIbHOTO O6p3.3£1, B 4aCTHOC-
TH, KpacoTa /I[PaKOH-CXEMBbI.

AJITOPUTM MOKHO Ha3BaTh Kpacuevim (3PrOHOMUYHBIM) B TOM CJIydae,
eCJIM TIPOIIecC 3PUTEIbHOTO BOCIIPUATHUS U IIOHUMAHUS aJITOPUTMA TIPO-
TeKaeT ¢ MAaKCUMaJIbHOU CKOPOCTbIO, HAUMEHbITUMU YCHUJINAMUA U MaAK-
CUMaJIbHBIM 3CTETUYECKUM HaCIaKIeHUEM.

Kpacora criocobctByet OoJiee ObicTpoMy U r1yOOKOMY MOHUMAHMIO aJi-
ropuT™MOB. Uem OoJIblie KPACOThI, TEM JIerYe Mbl IIOCTUTAeM CYTh JeJia.
TeMm ObicTpee ¥ KayeCTBEHHEe MPOTEKaeT BaKHbIN IIPOU3BOICTBEHHbIIT
IIPOIIECC, UTPAIOIIII HEMAJIYIO POJIb B MUPOBON 9KOHOMHMKE, — ITPOIECC
MacCOBO# pa3padOTKH aJITOPUTMOB ¥ ITPOTPAMM.

3puTeibHbIN 00pa3 aJIropuTMa JA0JKeH ObITh JJAKOHUYHBIM. Bee HeHy k-
HbI€, JINIITHUE JeTAJIH JJOJIKHBI ObITh OTCEYEHbI.

JIpakoH-cxema JIOJIZKHA COJIePKaTh JIMITb Te 3JIEMEHTbI, KOTOpPbIe HeoO-
XOJIMMBI JIJIsT COOOTIEHUST YUTATETIO CYIIeCTBEHHON nH(MOpPMAIIHK, TOU-
HOTO IIOHMMAHUS €€ CMbICJIA M CTUMYJIMPOBAHUS IIPAaBUJIBHBIX PellIeHU
1 Pa3yMHBIX JICUCTBUI.

Yr0o0bI JPpaKOH-CXeMa OblIa y,ZIO6]'IOf”I AJIA YTEeHU A, KOJIMYECTBO N3JIOMOB
COeIMHUTEJIbHBIX JUHUHN JOJIZKHO OBITh MUHUMAJIbHBIM.

B 3puTesibHO-CMBICTIOBOUM CTPYKTYPE aJropuTMa MaMIlyp UrpaeT BaxK-
Hy10 poJib. [llamMiyp po/KeH OBICTPO M €CTeCTBEHHO IIPUBJIeYb K cede
BHUMaHUE YuTaTe s, IPaBUJIbHO COPUECHTUPOBATH €0 B CTPYKTYpeE aJl-
ropuTMa.

[Tpu oTcyTCTBMM 1IIaMITypa YHUYTOKAETCSI OCHOBA JIJ1 BbIICJICHUS TJ1aB-
HOTO MapuipyTa.

PaspbiB WM OTCYTCTBHUE MIAMITypa JeJIaeT 3pUTEIbHBIN 00pa3 aJrOpuT-
Ma «6ecOpMEHHBIM», JIMIIEHHBIM KOMIIO3UIITMOHHOTO IleHTpa. B aTOoM
cjlydae yuTaTesb JIMIIAETCS HeOOXOMMMBIX 3PUTETHbHBIX OPUEHTUPOB,
YTO 3aTPYAHSET YTEHHUE aJITOPUTMA.
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11.

12,

13

14.

AJropuTMuuecKasi KpacoTa JpPaKkOH-CXeM JOoCTuraercs OJiaromapsi co-
BOKYITHOMY JIEHCTBHUIO MHOTUX IIPAaBUJI, KasK/I0€ U3 KOTOPBIX, B3SITOE T10
OT/AC€JIbBHOCTH, BBITJIAAUT CKPOMHbBIM U 6YI[HH1IHbIM.

B HaHHOI‘/JI rJiaB€ yKa3aHbl 9PTOHOMHWYECKHNE HEAOCTATKHU OJIOK-CXEeM |
OITMCAaHbI IIaPHBIE UM JOCTOMHCTBA /IPAKOH-CXEM.

Hawnbosiee BasKHBIM J1e(DEKTOM OJIOK-CXEM SIBJISIETCS HEJOCTATOK BbIPa-
3UTEJIbHBIX CPEACTB. AJITOPUTMHUYECKASI CTPYKTYPA «CUJIYAT», ABJIAIONIA-
SICS1 OCHOBHBIM M HanboJiee MOIIHBIM UHCTpyMeHTOM si3bika JJPAKOH,
HPUHIMITHAIBHO He MOYKET OBITh BhIpakeHa B BUIE OJIOK-CXEM.

3ioxeHnble B JaHHOM KHUTE TeopeThudeckue 000CHOBaHUS, CPaBHM-
TeJIbHBIA aHAJIN3 [PAaKOH-CXEeM U OJIOK-CXeM, a TAKKe MHOTOUYMCJICHHbIE
IPUMeEpPHI YOeIUTEIbHO J0OKAa3bIBAIOT, YTO OJIOK-CXEMbI He UMEIOT Oy/1y-
nero. Biok-cxembl Oe3Ha/ieskHO yerapesu. [101b30BaThCst MU HEJ0-
nycTumMo. BMecTo HuX ciieyer ucrojab30BaTh JIPaKOH-CXEMBI.



FnaBa 16

KOPOTKO
O NPOTPAMMUPOBAHUM

§1. BBEJEHUE

Knura nocssiena aaropurMam. Bompocsl mporpaMmmMupoBaHusi B Heil He pac-
cmarpuBaioTcd. Jannas riasa gBagercs uckmodenueM. [lenb raaBel — 1osc-
HUTD CBSI3b MEXK/LY SI3IKOM /[pakoH 1 1porpaMMupOBaHKUEM.

A3bIK I[paKOH MOZKHO IIPUCOCAUHUTD K HEKOTOPbIM A3bIKaAM ITPDOI'PaMMHU-
POBaHUA U IMTOJIYIUTDH TaK Ha3bIBa€MbI€ ZU6puaHb£€ A3bIKH.

a3bIK /Ipakon + a3bik Cu = THOPHU/IHBIN A3bIK [Ipakon-Cu
a3bIK JIpakon + a3bik [Jenbdu = rubpunbiii a3bik JIpakon-/lenndu

sa3bIK /IpakoH + s13b1Kk Cu# = rubpuHbIN A3bIK JIpakon-Cu#
a3bIK [Ipakon + a3bik [kaBa = ruOpuaHbii g3biK [pakon-/[kaBa
s3bIK [Ipakon + g3bik [Tuton = rubpuanbiii s3bik [Ipakon-Iluton
a3bik [pakon + a3bik [leps = rubpuanbiii s3uik Ipakon-ITepa
a3bIK [Ipakon + g3bik PyOn = rubpuHbiii s3bik [Ipakon-Pyou
a3bIK /IpakoH + sA3bIK Aza = rubpu/HbIN A3bIK JpakoH-Aza

a3bik [Ipakon + a3k O6epon = rubpuanbiil ga3uik Ipakon-Ob6epon
u JIp.

B kauectBe npumepa paccMoTpuM ruOpu/IHbIN 361K [Ipakon-Cu. U mpe-
BpaTUM IIporpaMmMbl Ha si3bike Cu B IIporpaMMbl Ha THOPUIHOM si3bIKe /I pakoH-
Cu. B atom cayuyae Cu Ha3bIBACTCS UENCEHIM SA3bIKOM.

[Tosgcnenus nanel Ha puc. 166 n 167,

§2. KAK U30BPA3UTb ONMEPATOP A3bIKA CU «IF-ELSE»
HA A3bIKE A1PAKOH-CU

B nepsom npumepe Ha puc. 166 paccmorpen oneparop if —else. B cpeateii rpade
IoKaszaHa mporpamMma Ha s13bike Cu, B KOTOPOH MCITOJIb3YeTCsT 9TOT OIepaTop.



256 YACTb2. ANTOPUTMUYECKNI A3bIK IPAKOH N YAOBHbIE YEPTEXW AITOPUTMOB

A B mipaBoii rpade nsodbpakeHa MaTeMaTHUYECKH 9KBUBAJIEHTHA el ITporpaMma
Ha sa3biKke JIpakon-Cu.

B yem ¢xX0/1CTBO 9THX ITporpamMm?

HexoTopbie BbIpaskeHUs U3 porpaMMbl Ha si3bike Cu 6e3 uaMeHeHus: 11e-
peKoyeBaJiv B JpakOH-TIporpamMmy. Bort nipumep:

® a>=0 (a 6ombiIe HYJIs)

B npaBoit rpade 310 BbIpaskeHue IOMENIeHO B MKOHE BOIIPOC, KOTOpas
cHaO’KeHa BBIXOJAMHM «/la» U <HET».
Eme npumep:

® x=f1;
® y=12;

B npaBoii rpage aTu aBa oneparopa npucBauBaHUS ITOMEIIEHbI B JIEBYIO
MKOHY JIeCTBUE, IIPUCOCAMHEHHYIO K BBIXO/Y «/1a». (3amMeTuM, 4TO Ha gd3bIKe
Cu npucBarBanne 0003HaYaeTCs1 3HAKOM =).

Eme oqun npumep:

® x=ri;
® y=r2;

B npasoii rpage a1 onepatopsl momelieHbl B PaByi0 UKOHY JeHCTBHE,
IIPUCOEIMHEHHYIO K BBIXO/Y «HET».
Ha sToM ¢X0/1CTBO IporpaMM KOHYAETCA. Y KaKeM OTJIUYMA.

B cu-niporpamMme MbI BHIMM JiBa KJIIOUEBBIX CJI0BA if, else, ueTsl-
pe GUrypHbIX CKOOKH U JIBE€ KPYTJIble CKOOKH.

B npakon-mporpamme oHM HMCYe3al0T W IPEBPAIIAlOTCS B yep-
Texx. Buarogapst atomy cxema npuo0OpeTaer BasKHOE KaueCTBO —
HATrJISgHOCTD.

§3. KAK U30BPA3UTb ONEPATOP A3bIKA CH
«IF-ELSEIF-ELSE» HA A3bIKE 1PAKOH-CHK?

Bo 2-m npumepe Ha puc. 166 pacecmorpen onieparop if —elseif—else. Psiiom 11o-
KasaHbl SKBMBaJIeHTHbIE IporpaMmbl Ha si3bikax Cu u /Ipakon-Cu. B obenx
nporpamMMax Ha3BaHHBIH OollepaTop 3arucaH B TeKCTOBOU U rpadudeckoit pop-
Me COOTBETCTBEHHO.

B uem cxomctBO ABYX nporpamMm? Huske ykasaHbl BbIpasKeHUs, 3allMCaH-
Hble B CH-TIPOrpaMMe, KOTOpble 0e3 M3MEeHEHHUsl MePEeHOCSATCS B JPaKOH-IIPO-
rpamMmy:
x<b
x=b
X<cC
X=C

x=d
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ITH BbIpaKEHHUsI HA CXeMe ITOMEIIAI0TCS B /[B€ MKOHbBI BOIIPOC U TPU UKOHbI
JIeVICTBHUE.

[Tepeurcim ornnuusi. B cu-mporpaMmme MMEIOTCST TPH KJIIOYEBBIX CJIOBA
if, elseif, else, nBe Kpyryibie CKOOKM ¥ TPU TOYKH C 3amATO. B 1pakoH-miporpam-
Me OHM OTCYTCTBYIOT, IIPEBPAIasiCh B YEPTEX.

YepTek 0TUETINBO ITOKA3bIBAECT ITPOCTPAHCTBEHHYIO CTPYKTYPY
nporpammbl. biarogaps aTomy 3puTesbHOE BOCIPUSATHE CTPYK-
TYyPbl 3aMETHO YJIyUIllaeTCsl.

84. KAK U30BPA3UTb KNIKOYEBBIE CJIOBA
«SWITCH, CASE, BREAK, DEFAULT» HA A3bIKE APAKOH-CW?

B 3-Mm mpumepe Ha puc. 166 mpe/ctaBiaennbl Kaio4yeBbie cioBa switch, case, break,
default.

Huke npepcraBien cniucok BbIpasKeHU, KOTOPbie He u3MeHsioTes. B He-
M3MEHHOM BHJ/I€ OHU TIE€PEXO/ST M3 CU-TIPOIPaMMBbl B JIpaKOH-TIporpaMmy (B
MKOHBI BBIOOD, BapUAHT U JI€HCTBUE):

n
1

2
default
X=a
x=b

X=C

B CHU-IIpOrpaMM€ BHU/IUM OOJIBIIIOE KOJINYECTBO U30OBITOUHBIX CJIOB U TEKC-
TOBbIX CUMBOJIOB:

switch (n1Ba pasa),

case 1,

case 2,

break,

nBe GUTypHbIE CKOOKH,
JIBE KPYTJible CKOOKH,
JIBE KOCble CKOOKMU,

TPH JIBOETOYMS,

[ATH TOYEK C 3AIATOM,
JIBE 3BE3/[0YKU.

Hy:xHubl 11 Bce 3T cuMBOJibl? HeT, He HyKHbi!

B npaxkon-nporpamme atu 3Haku ucuesaioT. OHu mpeBpaliaioT-
¢S B IIPUSATHBIN /7151 TU1a3a rpadudeckuii 00pas, IPUTO/IHbIH 17151
OBICTPOrO CUMYJIBTAHHOTO (TAHOPAMHOTO) BOCIIPUSTHSI.
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§5. KAK U30BPA3UTb LLUKN «WHILE»
HA A3bIKE I1PAKOH-CU?

B 4-m npumepe Ha puc. 166 pacecmorpen 1k while (ITOKA). B cpeanneii rpa-
e nmokaszan ki while na sizpike Cu. B npasoii rpade — 9KBUBaJIEHTHBIN €My
rpacduueckuit ki [IOKA na g3wike /Ipakon-Cu.

[Tepeuriciim BbIpasKeHMsI, KOTOPbIe O€3 U3MEHEHU I TIepeMelaloTCsl B {pa-
KOH-ITPOTrpaMMy (B UKOHBI BOIIPOC U JIEUCTBUE):

® n++<50
@® x=z+n;
® xX=z—n;

B CU-IIpOIrpaMM€ UMEIOTCA U30BITOYHBIE DJIEMEHTHI:

® while (1Ba pasa);

® /Be KpyTJible CKOOKMY;
® Be hurypHbie CKOOKH;
@ /iBe KOCble CKOOKU;

® /1Be 3BE3/I0YKHU.

B apakoH-TIporpaMme aTH <«ITapasuTHbIEe» 3HAKH OTCYTCTBYIOT,
npeBpamiasich B yepresx. depresk HarJsaHO MOKa3blBaeT Mapii-
PYTHI U TIETJII0 OOPATHON CBSI3U TTHKJIA.

§6. KAK U30BPA3UTb LUUKJ «DO-WHILE»
HA A3bIKE A1PAKOH-CU?

B 5-m nnpumepe na puc. 167 pacemorpen ki do-while (J10). B cpeaneii rpade
nmokasan 1ukJ do-while na s3vike Cu. B ipaBoii rpade — 9KBUBaJICHTHBIN eMy
rpacduueckuit uka 1O Ha g3bike /Ipakon-Cu.
YkakeM BbIpaskeHHsI, KOTOpble 0e3 MU3MEHEHMs MEePEHOCITCS B JIPAKOH-

nmporpaMmy (B MKOHBI JeUCTBUE U BOIIPOC):

® y=p-a

® y=pta;

® n->b

Kak n B peablAYIINX CJAy4YadAX, B CHU-IIPOI'PaMM€ HMECIOTCHA U30BITOUHBIE
IJIEMECHTDI:

® do (1Ba pasza);

® while (1Ba pasa);

® /Be KpyTJibie CKOOKH;
® Be (hUrypHbIE CKOOKH;
@® /Be KOcble CKOOKH;

@® /Be 3BE3/[0YKU.
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B npakon-mporpamme aTH 3HaK1 UCYE3AI0T, IOTOMY YTO Ha 4yep-
TeKe OHU He HYKHbL. HepTek ropas/io Jyulile, 4eM TeKCT, TTOKa-
3bIBACT CTPYKTYPY IUKJIA.

[Ipumepst 6 u 7 Ha puc. 167 MOKHO aHATU3WPOBATH 110 AHAJIOTUH.

§7. KAK NOCTPOUTb TMBPUAHbIN A3bIK APAKOH-CU?

Yro6b! mocTpouTh A3biK [Ipakon-Cu, Hag0 110 OIpeLe/IeHHBIM
IIpaBUJIaM COEeIMHUTD IrpaduuyecKkuil cuHTakcuce JIpakona ¢ Tex-
CTOBBIM CUHTaKcucoM a3bika Cu.

N3 nocnenanero ciemyeT yaajJuTh BCe 3JieMEeHThl, QYHKIINMU KO-
TOPBIX pean3yIoTcs BU3yaJabHBIMU ollepaTopamu /[pakona.

JIio6oit tubpuanbiii 361k (Harpumep, Ipakon-Cu) 1modTu MoJHOCTBIO COXpa-
HSIET KOHIIEII[UIO, CTPYKTYPY, THUIIbI JJaHHBIX U JPYrue 0COOEHHOCTHU I[€JIEBOTO
s3bika (Haripumep, Cu). [Ipu 3TOM B CTPOTO OTIpe/Ie/IeHHOM YHCJIe CTyYaeB TeK-
CTOBasg HOTAIMS 11€JIeBOTO S3bIKa 3aMeHseTcsl Ha rpaduueckyio. Takol npuem
ITO3BOJISIET CYIHIECTBEHHO YJIYUIIUTD 9PrOHOMUYECKUI OOJIMK 11€JIEBOTO SI3bIKA.

§8. MPEOBGPA30BAHUE U3 TPAOUKKN B UCXOAHbIN TEKCT
U OBBLEKTHbIWA KOA

[Ipeanonoxum, HY)KHO TOCTPOUTH CUCTEMY BU3YAJIbHOTO ITPOTPAMMUPOBAHUS
Ha TubpuHoM si3bike [Ipakon-Cu. 3ajaqay MOKHO PEInTh, HAIPUMeEP, ¢ ITOMO-
HIBIO TPEX MPOrPaMM:

® /(PaKOH-KOHCTPYKTOP,
® /(pakOH-TPAHCIATOP,
® xoMmnuagaTop s3bika Cu.

[Tosb3oBaresb ¢ MOMONIIBIO IPAKOH-KOHCTPYKTOPA PUCYET HA 9KPaHe KOM-
nploTepa rnporpammy Ha s3bike /JIpakon-Cu (puc. 166, 167, npasas rpada).

JIpakoH-TpaHCIATOP MPeoOpa3yeT BhIXOHbIE KOJbI KOHCTPYKTOPA B MC-
XoAHbIN TekceT g3bika Cu (puc. 166, 167, cpennsasa rpada).

Cranzaprubiii koMmmwsaTop Cu mmpespaiiaer ucxoaubiii Teket Cu B 00b-
eKTHBIN KO/I.

§9. 0OCOBEHHOCTU A3bIKA APAKOH-CH

Yro0bI J1yuliie ysacHUTH 0cobeHHOCTH si3biKa [[pakon-Cu, mpon3sBeieM MbIC/IeH-
HO obOpaTHoe npeobpasoBanue. Kak Buno us puc. 166 u 167, npu npeodbpaso-
BaHWMH TEKCTOBOI MPOTPaMMbI B BU3YaJIbHYIO MCXOAHBIN TeKeT CH-TTporpaMMbl
pasbuBaeTcs Ha J[BE YaCTH.
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Oneparopsl MporpamMMmbl MporpamMmbl
s3blka Cu Ha si3bike Cu Ha sidblke [JpakoH—Cwu
if(a>=0)
{ HeT
x =f1, a>=0
@ } s £
else = 1
e { x=f1; X=r1;
if-else %= y = 2; y = 12;
y =r2; |
}
: HeT
<
if (x<b) X
X =b; ha ” HeT
elseif (x<c) ki
if— X=¢; pa
. else
elself X=d; X=b X=c x=d
else
[ |
switch (n) E‘j
{ n
@ case 1:
X = a; [ |
break; 1 D default
switch, case 2:
case, Braat:
break, default: X =3 x=b X=0
default X = ¢; [ |
} /* switch */
=
@ while ( n++ < 50) < n++ < 50 >_p,a
X =2z+n; L 4
X W=2Z-—n;
while } /* while */ X=2z+n;
wW=2z-n;
L |

Puc. 166. Npumepbl nporpamMm Ha sidbike Cu

M 3KBUBANIEHTHbIE UM NporpaMmMsl Ha A3bike [lpakoH—Cu



Puc. 167. NpuMepbl nporpaMm Ha siabike Cu
M 3KBUMBaNeHTHble UM NporpaMmbl Ha A3bike [lpakoH—-Cu (npoponxeHue)
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Onepatopsl Mporpammesl Mporpammel
A3blka Cu Ha s3blke Cu Ha A3bike [lpakoH—-Cu
do |
{ y=p-a
y=p-a; %= B
z=p+a;
do—while } while (a-->b); Al
/* do while */ < a-->b >
HeT
I
/ n=1n<20; \
n++
@ for (n=1; n<20; n++) |
for A ymysin
\ |
I
g
-
Aaa
while (n++ < 50) n Eﬁ
{ HeT
X=zZ+n
X=2z+n;
continue; n+b<20
wW=2z-n; HOT
while, if (n + k > 70) Ww=z-n
co?tlnue, go to m1:
return; HOT
} I* while */ s=k+5 As n+k>80
s=k+5; aa
mi: p=q-r; p=q-r
..................... 1
} /* end */ :
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OmnepaTopbl IPUCBAUBAHKS, YCJOBHBIE BbIPAKEHUs W T. /. IOYTH Oe3 u3-
MEHEHU MePEHOCATCSA B BU3YAJbHYIO IIPOTPAMMY M Pa3dMelaioTcss BHYTPU ee
UKOH.

OcTtanpHble TeKCTOAIeMeHThI si3bika Cu (KOTOpble MOKHO Ha-
3BaTh yAAJISIEMbIMU WJIA «TTAPA3UTHBIMHU» ) CTAHOBSTCS HEHY K-
HbBIMH.

Onu npeBpariaiorcsd B rpaduyeckue JUHUU U KJII0YEBbIe CJI0Ba
«J1a» U «HeT» (yes u no).

Puc. 166 u 167 nmokasbiBaioT, YTO CIIMCOK yAassieMbIX (ITapa3uTHBIX) dJie-
MeHTOB s13bika Cu okasdbpiBaeTcs BHYIIHUTEIbHBIM. OH BKJIIOYAET BCe KJII0UYeBble
cioBa B ipumepax 1—7 kpome default, Bce purypubie, Kpyribie U KOCble CKOO-
KU, IBOETOYMSI, METKH, KOMMEHTapUHU B MpuMepax 3—9, i, KpOMe TOTO, TOUKN
C 3aI5TOU B nmpumepax 2, 3, 7 u oryactu 6.

§10. MPOrPAMMA ObPABOTKU MACCUBOB HA A3bIKE AIPAKOH

Ha puc. 168 u 169 pmanbl npumepsl nporpamMm, B KOTOPbIX UMEIOTCS OTlepaliuu
C MacCHBaMH.

s onucanust JaHHBIX UCIOJB3YeTCsa UKOHA «IoJsika». Ha Bepxuem ara-
JKe TTOJIKM ITHIIYT KJII0YeBoe CJIOBO «lanHbie». Ha HukHEeM — cOOCTBEHHO JlaH-
HbIE.

MACCWB BELL, Bec.kponuka [100]

JTa 3alnch O3HAYaeT, 9YTO 3a/[aH OJJHOMEPHBIN MacCcuB ¢ UMeHeM «Bec.kpo-
Jukay, coaepsxkamuid 100 aneMeHTOB, KaxK/Ibli U3 KOTOPBIX SABJISIETCS BEIEeCT-
BeHHbIM yncaoM ( BEIL).

OcHOBHBIM 3jieMeHTOM 00eux mporpamm ciaysxkut nuka [IJIS. B ukone
«Havas1o rukiaa [JI5» B BepxHen cTpoke nuiyT ¢a0Bo «l{ukia» u nocse mpo-
6eJia olHOCUMBOJIbHOE MM (asnac), obo3Havaloliee rmepeMeHnyio muksa (Oyk-

Ba k na puc. 168, 169).
B HukHeil cTpoke yKasblBalOT AMAIa30H €€ U3MEHEHUsI, HallpUMep,

otk=1 po 100

B ukone «xoneir mukaa AJIA» nenarort 3anuch

KoHeL, uukna k

au B ob111eM BUJIE

KoHeL, uykna <nepemMeHHas uukna>

CMbIC/I OIIEepaTOPOB, OPraHU3YIOIUX 00pabOTKY MaCCHUBOB, IOSCHEH B
KOMMeHTapuax Ha puc. 168 u 169.
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§11. NEPEMEHHAA ULUKNA B APAKOH-MPOrPAMME

Yro o3navaet nmepeMenHas nukia k Ha puc. 168 u 169? Kakos ee pusmaeckuii
CMBICJI B JJAHHOU IporpamMme?

MHorue mporpaMMHCThI 3a0bIBAOT (MM HE CUMTAIOT HYKHBIM) OTBETUTD
Ha 9TOT BOIpOC. B pesysibraTe cMbIc OYKBBI & OCTaeTCsI HESICHBIM, a caMa IIPo-
rpaMMa HepejlKO CTAaHOBUTCS HETIOHSATHOM.

YT0oOBI 3TOrO0 HE CAYYHIOCH, MOKHO TIPUMEHHUTh SPrOHOMUYECKUI TTPH-
eM.

B ukone «navano nukaa IJIA» B cpenneii ctpoke caeayet Hanucarb hop-
MaJIM30BaHHbIM KOMMEHTapuu, Hallpumep

k = HOMep.KpOoMnybLen.kineTku

3HaK TOXK/IECTBEHHOTO PaBEHCTBA = ITIOKA3bIBA€T, YTO ITOCJI€ HETO CJIeyeT
HMH-KOMMBHTapI’IIL/’I, TO €CTb KOMMQHTapHﬁ, KOTOprI‘/JI [MUIIETCA 110 IIpaBuJlaM
3allnucu l/LH,GHTlf[q)HKaTOPOB. SpI’OHOMI/I'-ieCKOE IIPEUMYIIECTBO (pOpM&JlH3OBaH-
HOTO KOMMEHTapuA BKJIIKOYACT /[IBA MOMEHTA.

® On 1103BOJISIET YCTPAHUTD TPAAUIIMOHHYIO «3a0BIBUNBOCTL> HPOTPAM-
MUCTOB M JIOXOJYUBO OOBSCHUTH YUTATEIIO0 CMBICJI aOCTPAKTHOIO
ujenTudukaropa. /leckarn, k — 310 HOMEpP KpPOJIMYbEUN KIETKH.

® OObsicHeHHMe pa3MellaeTcs Ha I110Jie Yepreka UMEHHO TaM, I/[e HYKHO
(B ukoHe «Havaso nukaa JAJIA»). 910 3HauuT, 4TO YnTATE/b MOJyYaeT
OTBET MOMEHTAJIbHO — B TY CaMVyI0 CEKYH/1Y, KOI'/la OH BIIEPBbie YBU/IEJI
anuac k ¥ B €ro ToJ1oBe 3a0Pes3sKiyI BOIPOC: a YTO TaKoe k?

B uTore nenonsiTHbIN CUMBOJI k IpeBpallacTcsA B ITOHSATHBIN TGKCT«HOMGP.
KpOJII/I‘:[beI‘/JI.KJIeTKH».

§12. CEMEUCTBO IPAKOH-A3bIKOB

JlpakoHn — He OJMH 43bIK, a IIeJI0e CEMEHCTBO, KOTOPOE MOJKET BKJIIOYATD ITPaK-
TUYECKHM HEOTPaHUYEHHOE YMCJIO IPAKOH-SI3bIKOB. Bece rubpujiHbie i3bIKu J[pa-
KOH-CeMeHCTBa MMEIOT OJMHAKOBBIN IpaduuecKuii cMHTakcuc. JTo obecre-
YUBAET 3PUTEJHHOE CXOJCTBO JPAKOH-CXEM Pa3JUUYHbIX THOPHUIHBIX S3BIKOB.
Kasxpiit TuOpuHbIN SI3BIK CEMEeHCTBA OTJINYAETCSI TeM, YTO UMeeT CBOM cobc-
TBEHHDBIN TEKCTOBBIN CUHTAKCHUC.

Crporoe pasrpanuuenue rpaguyecKoro u TeKCTOBOTO CMHTaKCcHca M03BO-
JISeT B MaKCHUMaJIbHOW CTEIeHU paciiupuTh chepy NnpuMeHeHus] THOPUIHBIX
SA3BIKOB, 0OecreunBasi THOKOCTh M YHUBEPCATbHOCTD BbIPA3UTE/IbHBIX CPE/ICTB
sI3BIKOB CEMelCTBa.

[Tpu sTOM eauHOOOpasue mpaBui rpauIecKoro CHHTAKCHCa THOPHTHBIX
SI3BIKOB 00ECIIeYrBaeT MX KOHIIENTYaJIbHOE eIMHCTBO. A pa3HooOpa3ue TeKCTO-
BBIX IIpaBuJI (TO €CTh BO3MOYKHOCTH BbIOOPA J1I0O0I0 TEKCTOBOIO CHHTAKCHUCA)
orpe/iesisieT THOKOCTD SI3BIKOB U JIETKYIO HACTPOMKY Ha Pas/IMuHble MPeIMeT-
Hble U uHble obsnactu. Cm. Taxxke riasy 6, §7.
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( O6wuit.Bec.BCEX.KPOJIMKOB )

( MakcumanbHblii.BeC.KpOnuKa )

B kponb4YaTHUKE CTO KNeToK.
B ogHo# kneTke He Gonee
0JHOrO Kponuka.

B namsaTK KOMnbloTepa
umeetcs Tabnuua u3 cra sveexk,
npu4yem B k-oi siuerike,
k=1, 2,..., 100 sanucaH Bec kpo-
nuvka, cupgsawero B k-o knetke.

Hapo

Bbiuucnutb 06w KMt Bec BCcex
KPONUKOB B KpoJib4aTHUKe

\.

( OdaHo \

( k:

OaHo

B kponb4yaTHUKe CTO KNeTok.
B ogHoW knetke He 6onee
OAQHOro Kponuka.

B namaTH KOMnbloTEpa
uMmeetcs Tabnuua us cta svyeek,
npuyem B k-oit sveiike,
k=1,2,..., 100 sanucaH Bec Kpo-
nuka, cupsuwero B k-oii knetke.

Hapo

Y3HaTb MakcMManbHbIi

BeC KpOonuKa B Kponb4aTHUKe

J

[aHHble

MACCMUB BELL Bec.kponuka [100]
BEILL O6wwii.sec.Bcex.Kponukos

LEN K

O6wmuit.eec.scex.kponukos = 0

/ Lmkn k \

k = Homep.kponuyben.kneTku
ot k=100 100

O6wunii.Bec.BCex.KpONIMKOB =
O6wmuii.eec.BCexX.KPONMUKOB +
Bec.kponuka[k]

NaHHbIe

MACCUB BELL Bec.kponuka [100]
BELl MakcumanbHbiid.BeC.KpONMKa

LEN k

MakcumanbHblil.BEC.KpONUKa =
Bec.kponuka[1]

Lukn k
k = HoMep.kponuyben.KneTku
ot k=1 no 100

Bec.kponuka [k] > HOT
MakcuManbHblii.BEC.KPONHMKa

Aa

MakcumanbHblii.BeC.Kponuka =
Bec.kponukalk]

\ KoHeu uukna k ) \ KoHeuy uukna k )
‘ KoHey | ‘ KoHey ,

Puc. 168. lNporpamma, BbiyucnswoLwan Puc. 169. lNporpamma, onpegensiowias
o6l Kii BEC BCEX KPONTMKOB MakcumanbHbli BEC OAHOro Kponuka
B Kponb4YyaTHUKe B KpONnbYaTHUKE
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§13. KAK NOCTPOUTb TMBPUAHbIN A3bIK
NMPOrPAMMUPOBAHUA B OBLLUEM CNIYYAE?

Y100bI HOCTPOUTH THOPHIHDBIN SI3bIK, HYKHO BBIIIOJIHUTD 5 IAroB.

Illaz 1. Buibparthb 11e/1eBoi A3bIK (Harnpumep, a3bik Cin).

Illaz 2. Vicnonb3oBath rpauuecKuii CMHTaKCUC 3bIKa /[pakoH B KauecTBe
rpaduuecKoro cuHTakcuca ruOpuiHoro s3bika /Ipakon-Cu.

Illaz 3. Vicnonb30BaTh CHHTAKCUC 1€J1€BOTO si3bIKa (CMHTaKCHC si3bika Cn) B
KauecTBe TeKCTOBOTO CHHTAaKcHca THOpuIHOTO sizbika /[ pakon-Cu.

Illaz 4. Y nanuth U3 TEKCTOBOTO CHMHTaKCHca r'MOpUIHOTO si3bika /[pakon-
Cu Bce a1eMeHTbl, KOTOpPble 3aMeHSI0TCS YIIpaBJistionieil rpapukoit
JIPAKOHa.

Illaz 5. Co3naTth TpaHCASATOP U3 APAKOH-CXEMBbI B UCXO/IHbIN KO/ g43bika Cu.

IIpumeuanue. SI3pik Cu BbIOpan st npumepa. Bmecto Hero
MO3KHO TIOJICTaBUTD JIIOOOH 11eJIeBON S3bIK.

[Tpu ncmorb3oBaHuU THOPHUIHBIX SI3bIKOB HCXO/HBIM TEKCTOM ITPOTPAMMOBI
CUMTAETCS JIPAaKOH-CXeMa M TOJIbKO OHA.

IIpumep. Ilpeanonoxkum, 1moJib3oBaTesib padoTaeT B CBsI3Ke /[pakon-Koucm-
pyxmop — Tpancasmop /paxon-Cu — Keil. IToHATHO, 4TO UCXOAHUKOM CJIYKUT
apakoH-cxema. IIpu oTsazike mporpamMmbl He cjieZlyeT BHOCUTb UCITPABJIEHUS B
poMesKyTouHbie TekcToBble Cu-aitnbl. Bee ncnpasienuss Hy:KHO BHOCUTD B
MCXO/IHBIN KOJI, TO €CTh B J[PAKOH-CXEMY.

[Terp [Ipuksonckuii coobiaer:

«51 yxe Gosbiiie roa paboraio Ha CB3Ke /IpaKon-KoHCmpyKmop —
DrakonToC — Keil. I uu B KoeM cirydae He 103B0JIsA0 cebe IPaBUuTh
ITPOMeKyTOYHbIe TeKcTOBbIe Cu-daiinbl. ICXOAHUK — 3TO IPaKOH-
cxemaly [1]

[Toxpobuee cm. [2].
§14. 1BA 3TANA PA3BUTUA A3bIKOB MPOTPAMMUPOBAHUA

C TOYKHM 3peHus yesoBeYecKoro (axkrtopa, B UCTOPUU PAa3BUTHS S3BIKOB ITPO-
rpaMMUPOBAHUS MOKHO BBIJIEJINTH /[Ba dTATIA.

Ha nepBom atarne mMOSIBUINCH S3BIKM BBICOKOTO YPOBHS, KOTOpPbIE (110
CpaBHEHUIO ¢ acceMOJIepOM) c/ieIaii MCXO/AHbIN TEKCT porpaMmbl HoJiee 11o-
HSITHBIM M yJI00HBIM JiJis1 YesioBeka. V 3HauuTeIbHO YBEJUYHIN TTPOU3BO/IH-
TeJIbHOCTDb TPY/la IIPOIPAMMUCTOB.

Ha Bropom aTarne (KOTOpblIii, 10-BUAMMOMY, TOJIbKO HAYMHAETCS ) HEKOTO-
pbie SI3BIKK BBICOKOTO YPOBHSI CMOTYT pabOTaTh B COYETAHUH C SI3BIKOM /[ pakoH,
oOpasyst rubpu/iHbie 3biku. [Ipn 3TOM (DYHKIMS UCXOAHOTO KOJA IIPOrPaMMbI
HEePeXO/IUT K J[PaKOH-CXeMaM.

IJTO TIO3BOJIUT OTKA3aTbCSI OT TEKCTOBBIX YIPABJISIONMX CTPYKTYP, MC-
MOJIb3YEMBIX B SI3bIKaX BBICOKOTO YPOBHS, M 3aMEHUTHh UX Ha YIPABJISIONIYIO

rpaduky /IpakoHna.
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Yro a10 gact? VeXomaubiil KO/ IPOrpaMMbl CTaHeT elie 0oJsiee MOHATHBIM
1 y100HBIM J1J1s1 yesioBeka. U, cieoBaresibHO, elje 00JIblie YBeJIUYUTCS IIPO-
U3BO/IMTEJIBHOCTD TPYy/a IPOTPAMMUCTOB.

§15. MJIAH PA3BUTUA U YACTUHHON YHUDUKALINU
A3bIKOB NPOrPAMMUPOBAHMUA

O1BIT UCIOJb30BaHUS SA3bIKa /IpakoH M rMOPHUIHBIX SA3BIKOB ITO3BOJISIET
HPEAJOKUTh TIJIaH Pa3BUTUS W YaCTUYHOM YHU(DUKAIUU S3BIKOB BBICOKOTO
YPOBHS U3 TPeX MyHKTOB.

1. Ucnosnb3oBarh rpapuyeckuii CMHTaKCUC sA3blKa JIpakoH B KayecTBe
cTaHjlapTa, II03BOJISIONIEr0 OCYIIECTBUTH YaCTUUYHYIO YHUMUKAIIUIO
SI3bIKOB BBICOKOTO YPOBHSI.

2. TeKCcTOBBIN CMHTAKCHC CJIe/lyeT 3aMMCTBOBATh U3 11eJIeBOro si3bika. [1pu
9TOM CJe/lyeT YAAJIUTh BCe 3JIEMEHTbI TEKCTOBOIO CHHTAKCHCA, KOTOPbIE
3aMeHsI0TCs yipasagionieid rpadukoit Ipakona.

3. IIpeobGpasoBaTh sI3bIKU BBICOKOTO YPOBHSI B THOPH/IHbBIE SI3BIKH.

Kax moxaspIBaloT mepBbie OIBITHI MOJ00HON PabOTHI, IEPEXO OT SI3bIKOB
BBICOKOT'O YPOBHS K THOPU/IHBIM SI3bIKAM ITPOTPAMMUPOBAHUS CBH/IETEILCTBY -
eT 0 3aMeTHOM TIOBBIIIIEHUH TPOU3BOAUTEBHOCTH TPY/la IPOTPAMMUCTOB.

§16. BbIBOAbI

1. fA3bik [IpakoH MOKHO TIPUCOEJMHUTH K HEKOTOPBIM sI3bIKaM ITPOTpam-
MHUPOBAHMS U TIOJIYYUTh TaK Ha3biBaeMble THOPUIHDIE SI3bIKU:

a3bIK [Ipakon + a3bik Cu = tubpuanbii 136K Jpakon-Cu
a3bIk JIpakon + sa3bik Jenbdu = rubpuanbiii s3bik pakon- dennhu
a3biK JIpakon + a3bik [IxaBa = rubpuaHbiil g3bik Jpakon-/xaBa
sa3bIK [[pakoH + s3bik Cu# = rubOpuaHbIN 361K [Ipakon-Cu#
a3bIK JIpakon + si3pik [Tuton = rubpuanbiii 361k [Ipakon-ITuton

rubpu/ b sa3bik Jpakon-Ilepa
ruGpu/HbIi s13b1K /[ pakon-Pyou
ruOpuIHbIHN 3bIK [Ipakon-Aja
ruOpuaHbii g3k [Ipakon-Tcl

a3bIK JIpakon + s3bik [Tepa
a3bIK J{pakon + si3pik PyOn
a3bIK [IpakoH + sa3bIk Aza
s3biK J{pakon + si3pik Tcl

Il

I

s3bIK [Ipakon + sa3bik O0epon = ruOpuaHbii 36K [Ipakon-O6epon
s13bIK JIpakoH + si3bik AccemOsiep = ruOpuIHbIi 136K I pakon-Accembiiep
W T. I

2. TuOpWHBII SI3BIK TOUTH TOJHOCTHIO COXPaHSIET KOHIEIIINIO, CTPYK-
TYPY, THIIbI JAaHHBIX U JPyrue 0COOEHHOCTH I1eJIeBOTO s3biKa. B cTporo
OIpe/IeJIECHHOM YHCJie CJIy4aeB TEKCTOBask HOTAIMs 11eJIeBOTO sI3bIKa 3a-
MeHgeTcs Ha rpadgudeckylo HoTaruio Ipakona. Takoil npuem 1o3BoJis-
eT YJIYYIIUTh IPTOHOMHUYECKHIT 00JIMK THOPUIHOTO S3bIKa ¥ MOBBICUTh
IIPOU3BO/IUTEJILHOCTD TPY/la TPOTPAMMUCTOB.
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AJNTOPUTMbI
B MEAULUHE

§1. A3bIK APAKOH NO3BOJIAET NPEACTABJIATD
MPOLUEAYPHbIE MEAULWUHCKUE 3HAHUA B YAOBHON ®OPME

B npenpipyiieit vactu (rs1aBbl 1—16) MbI BKpaTiie MO3HAKOMUJIUCH C SI3IKOM
JTPAKOH.

B aToit wactu (rnaBel 17—25) mepelizeM K mpakTuke. Mbl pacCMOTPUM
GOJIBIIIOE YMCJIO IIPUMEPOB M3 CaMBIX Pas3/IMYHBIX 00JacTeil /1eaTebHOCTH.
N nokaxem, uto JPAKOH mno3sBoJsisger HarasaHo n3o0paxarh aaropuTMBbl,
MO’KHO CKa3aTh, B JIIOOBIX CUTYaLIMSIX.

Yro aro gmaer? IlockoabKy Tpoliecc co3gaHusl aJroOpuTMOB OKa3biBaeTCs
YPE3BBIYANHO JIEFKKM, OH CTAHOBUTCS JIOCTYIIHBIM IPAKTHYECKU IS JII0OOTO
yeJioBeKa.

C nogsiaenunem /[PAKOHa creruanuctsl mpuodperaioT HOBbIE
BO3MOKHOCTH:

® oHM MOTYT BbIpaKaTh CBOM 3HAHUSA HA CBOEM POJHOM IIPO-
(beccuonaIbHOM $I3bIKE, HO B (pOpMaJIM30BaHHOM Tpaduyec-
KOM BU/IE;

® OHM MOTYT PUCOBATh AJITOPUTMBI € GOJIBINOI CKOPOCTHIO, KO-
TOpasi paHblile CYUTAIACh HEBO3MOKHOM;

® mbicain ojHOoro crieruanucra Oarogaps [[PAKOHYy crano-
BATCH MOHATHBIMU JIPYTUM CIIEIIUATUCTaM.

B urore joau 1osiydaeT MOIHOE CPEACTBO NPOdheCcCnoHanbHO-
TO OOIIEeHMS.

Haunewm ¢ megunmnbl. Y mokaxkem, uro JIPAKOH Jsierko otrobpazkaer 1mpo-
1elypHble MeAUITMHCKYE 3a7a4n (MEeIUIIMHCKUE aJITOPUTMBI ).
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( MNamepeHue KpOBAHOro gaBneHus )

=

MoaroTtoeka
K U3BMepeHuio

MayueHum!

3a 30 muHyT no npoueaypsbl
OTKaXWUTecb OT KYpeHus
¥ npuema koceunal

NamepeHue
naBneHus

NamepbTe cuctonuyeckoe
AaBneHue S,

< WUcueanu wym

e

aa

MedpabomHuk!
Ycapute nayueHTa

M3mMepbTe agnacrtonuyeckoe
daeneHue D,

MayueHm!

MpuMmuTe cnokonHoe
nonoxeHue

oo /

UamepebTe ewe pas
cucTonuyeckoe gasnexue S,
U auactonuyeckoe aasnexue D,

MedpabomHuk!

Oronute pyky nauu-
eHTa 4o npeanneybs.

MonoxuTte ee Ha ynop
Ha ypoBHe cepaua.

HapeHbTe Ha pyKy MaH-
XeTy, 4yTtoObl peanHoBas
HapyBallasica npoknag-
Ka oxBaTbiBana gBe
TpeTu npeanneybs

na
< IS, —S,| > 5mMmpr. cT. >—

HeT

< ID, —D,| > 5mmpT. CT.

NamepeHue
AasrieHus

HeT

MocTaHoBKa
auarHosa

HeT
bl KopoTkoBa? >—

>—
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MocTtaHoBKa
guarHosa

Onpepgenute cpegHee aHayeHUue
CUCTONIMYECKOro AaBneHus

S, + §,
2

Onpepgenute cpegHee aHayeHue
ANacUCTONIMYECKOro AaBneHus

D, + D
D = 1 2
2
Cuctonuueckoe paeneHue na

npeBbillaeT HOpMYy?

S > 140 mm pT. CT.

HeT

[AuacTtonu4yeckoe faeneHune na
npeBbillaeT HOPMY?

D > 90 mm pr. CT.

HeT
Mony4yeHbl HepoCTO- HuazHo3 AduazHos
BEpHbie peaynbTaThl.

HyXHO NoBTOPUTL Y nauyueHTa Y nayueHTa
uamepeHue rMNepTOHUMU HeT rUNepToHUus

NamepeHue ( Koweu )

AaBlneHunsA

Puc. 170. Anroputm «M3aMepeHne KpOBSHOIO AaBleHUs»
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(

lMepBasa nomoLyb

npu XxXuMU4eCKOM 0Xore rnasa

)

lNpombiBanue rnasa
BogoM

3akanbiBaTbh B KOHBIOHK-
TUBanNbHbIA MELOK:

® 0,25% pacTBOp AMKaUHa;
® unu 2% pacTBOp HOBO-
KauHa

MNpombiBaTh rnas Bogomn

Mpu npombiBaHUKU HAQO
BbiBOpa4YuBaTh BEKU
WUNKU OTTATUBATbL UX

OT rnasHoro sbnoka

MpoMmbiBaTh rnas MOXHO:

® cBoGofHO TeKkyLwei
BOOOM M3 KpaHa

@ U3 pesauHoBoro banno-
Ha o6bemom 10-20 mn

@ 13 wnpuuya o6bemom
20 mn

® 13 YHOAWHKK

® U3 KpyXKu Acmapxa,
nogBeweHHOW
Ha BbicoTe 1,5-2 M
Hag 6onbHbIM

- N

MpoMbiBaHKUe rnas
HeWTpanu3aTopoM

lMpoMbiBaHue rnasa
HeWTpanuaaTopom

Oxor Bbl3BaH
XKUAKOCTbIO?

ha

<

\ HeT
/

OnycTuTte B XUAKOCTb
nakmycosyio 6yMaxky

< Yaanocs onpegenuts '\ HeT

XKUOKOCTL?

Aaa

/ Kakas xupkoctb? /

LWenoub

Kucnora

lMpoMbiBaTh rnas
2,5% pacTBopoM
6opHOW KMCNOThbI

MNpoMeiBaTh rnas
2% pacTBOpOM
NUTLEBOW coAbl

MpoaonxuTtb
npombiBaHue
BOOOW

\ 10—15 MuHYyT /

lMpekpatutb
npombiBaHne

)\

JlexapcTBeHHasn
oGpaboTka
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INekapcTBEeHHasn
obpaboTka

/ Kakoit oxor /

/ UTo noBpexaeHo /

Cma3saTb 060XOKEHHYI0
KOXY:
@ CcrnupTom

® 3ateM ge3uHpuumn-
pyloLwei Mmasbio

|

KOHBIOHKTUBE MK
poroeoeuua

3akanaTtb B KOHBIOHK-
TUBanNbHbIA MELLOK:

® 0,25% pacTBOp AuKa-
uHa unu 2% pacTteop
HOBOKauWHa

® 30% pacTBop
cynbdauyuna
HaTpus

3anoxuTb 3a BeKu
AesnHduuMpyoLWYyio
rnasHyo masb

|

CpeaHuit n
TRXenNbl#

BBecTu NogKoXHO
1500-3000 ME
npoBUBO-
cTONGHAYHOM
CbIBOPOTKM

Beectn
BHYTPUMBILIEYHO
WNu aaTb BHYTPb
aHTUBUOTUKHU

HanoxuTtb Ha
noBpeXaeHHbIA
rnas noBs3ky

HanpaBuTtb 6onbHOro
K cneuuanucry-
ot TanbMonory

( KoHeu )

Puc. 171. MNeppasa nomoLb NpU XMMUYECKOM OXOre rnasa
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§2. U3MEPEHUE KPOBAHOI0 JABJIEHUA

Meauku pesko NPOU3HOCAT CJAOBO «aJrOPUTM». A KaJib! — Belb alrOPUTMBbI
COCTABJISIIOT 3HAYUTEJIbHYIO YaCTh MEJIMIIMHCKUX 3HAHU.

Ha puc. 170 npeacraBiieH 3HaKOMbBIH TTOYTU KasK/I0OMY TIpUMEp — U3Mepe-
HUe KPOBSHOTO JlaBJICHUSI.

NMoacHeHue

Apmepuanvnoe dasienue — 3To AaBjeHe BHYTPU KPOBEHOCHBIX COCYIOB
(aprepuii), oOecreunBalONUX IPOABUKEHUE KPOBU 10 KPOBEHOCHOM
cucreme. OHO U3MeEpPSIETCSI B MIJIJIMMETPaX PTYTHOTO CTOJI0A.

ApTepuasibHOe /IaBJIeHre CUMTAeTCsl HOPMaJIbHBIM, €CJIM BepxXHee (CUCTO-
Jandeckoe) gapienue pasHo 120 MM. pryTHOro crosiba. A HuKHee (1ua-
CTOJIMYECcKOoe) jaBjenHue paBHo 80 MM. pTYTHOTO CTOJI0A.

Ecnu JaBJICHWE CUCTEMATUYCCKU ITOBBIIIACTCA, 9TO IIJIOXO /JIA 3/I0POBbA.

[laByienue cumtaeTcs MOBBIIIEHHBIM, KOT/Ia BepXHee JlaB/ieH1e IIPeBbIIia-
et 140 Mm. pr. crosiba. Mlm Korja HukHee gaBjenue mpesbimnaer 90 M.
pT. cTOJI0A.

Anroput™Mm Ha puc. 170 moaydyeH myreM TOYHOTO BOCIHPOU3BEAECHUS MHCT-
PYKLMHU U151 Bpaueil, noaroroBaennoil komurerom CIIA mo npodunaktuyec-
Ko meauimue [1].

OObIYHOI TPAKTUKOU SIBJISIETCS OJTHOKPATHOE U3MEPEHKe apTePUaIbHOTO
nasaenust. Ho amepukanckue MeUKM PEKOMEH/YIOT U3MEPSTh /laBJieHue He
OJ/IMH, a /[Ba pa3a.

Eciu pasuuiia Mesk1y ABYMsI M3MEPEHUSIMU MEHbIIe 5 MM PT. cToJi0a, pe-
3yJbTaT CYUTAETCS JOCTOBEPHbIM. Ecyiu e paszHuIla IpeBbIlIaeT yKa3aHHYIO
BEJIMUMHY, Bpaul PEKOMEHYIOT aHHYJMPOBATh Pe3yJibTaT, KaKk HeJI0CTOBEp-
HbIli. VI IOBTOPUTH M3MepeHue elle pas.

Meuinackuit anroput™m Ha puc. 170 B TOYHOCTH OTpakaeT aMepuKaHc-
Kue peKOMeH/Iallu.

§3. NEPBAA NOMOLLb MPU XUMUYECKOM OXKOTE MNA3A

Osxor — 2TO MOBpPEK/IeHNEe TKaHel, BbI3BAaHHOE TEeTIJIOBbIM, XUMUYECKUM, 9JIeKT-
PUYECKUM WJIU PAUAIIMOHHBIM BO3/ICHCTBUEM.

XuMHUYecKrue OKOTU OPraHOB 3PEHUS BbI3BAHbI NPSMBIM JICICTBUEM XH-
MMYECKUX BeIeCTB: KUCJOT, 1eJ04el U JIPYTuX XUMUYECKUX areHToB (KJieu,
Kpacureau u 1p.). B o0iem ciydyae 0KOr'M Ijia3 MOrYT ObITh BbI3BaHbI Kak
TBEP/ILIMU BeleCTBaMU, TaK U KUIKOCTSIMHU,

Ha puc. 171 uszobpaskeHna 1epBasi IOMOIIb IIPH XUMUYECKOM OKOTe TJIas.
Jlpakon-cxema cocraBieHa Ha OcHOBaHUU «[IpakTuueckoro pyKoBoiCTBa /1J1s1
Bpaueil obiei (ceMeiHoON) nmpakTuku» [2].

[lenenue anropurmMa Ha TPU BETKM TIOKA3bIBAEeT, UTO IEePBasi MIOMOIIb TIPU
XUMUUYECKOM OJKOTe COCTOUT U3 TPEX ITAIIOB:
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@® 1pOMbBbIBaHUE IJ1a3 BOJOI;
® 1poMbIBaHUE IJ1a3 HeUTPaIn3aTOPOM;
® JiekapcTBeHHast 00paboTKa.

Conepmaﬁlf[e Ka’K/I0M BETKHU IT03BOJISET J1aTh LEJOCTHYIO KapTHHY Hp06.ﬂ€-
MBI. I/I, CBEPX TOTO, YKa3aTb TOYHYIO ITOCJIEA0BATEJIbHOCTD HeﬁCTBHﬁ, BbBIITIOJI-
HAEMBIX IIPpU OKa3aHUH HepBOfI [IOMOIIIH ITOCTpajgaBlIEMYy IJIa3y.

84. AITOPUTMbI B MEAULIUHE

[Tporecc obcae0Banms, JUArHOCTUKKA U JIEYEHUs YaCTO IPEACTaBIsAeT co00i
HEKOTOPYIO TOcJIeIoBaTe/IbHOCTD jielicTBuil. CieoBaTesibHO, €T0 MOYKHO pac-
CMaTPUBATDh KaK aJITOPUTM.

AJNITOpUTMUYECKHE OIMCAHUS YaCTO BCTPEYAIOTCH BO MHOTHMX
MEIMIMHCKUX PyKoBoJcTBaX. Clola OTHOCATCS ONMUCAHUS MM-
MYHOJIOTHYECKUX METO/I0B, KJIMHUYeCcKasi JlabopaTopHasi Jua-
THOCTUKA, MUKPOOUOJIOTHYECKUEe MHCTPYKIMU 110 MAeHTU(HU-
Kal[ii MUKPOOPTaHU3MOB M MHOTOE JIPyTOe.

K coxanenuio, hopma mpe/icTaBieHUs 3TUX aJITOPUTMOB JlajieKa
OT COBEPIIEHCTBA. JTOT HEIOCTATOK BHOCUT CePbe3HbIe 3aTPY/I-
HEHUS B IPOIleCC pacnpoCTpaHeHUs MeIMITMHCKUX 3HaHuil. U
HeOJIarONpPUsITHO OTPakaeTcsi Ha pa3padOTKe HOBBIX METO/IOB
JIeYeHU .

MO3KHO TTPEAIONI0KITh, 4TO yaeOHbIe aTbOOMbI 1 KOMITbIOTEPHBIE O1O.IH-
OTEKU MEUIMHCKUX aJITOPUTMOB (JIPAaKOH-CXEM) MOIJIH Obl IIPUHECTU OIIYTH-
MYIO TIOJIb3y B MEIUITMHCKUX HAYUYHBIX MCCIAEIOBAHUSX. A TakKe B CHCTEME
MEeJIMIIMHCKOTO 00pa30oBaHKs 1 BO BpaueOHOIl ITpaKTHKe.

Kpome TOro, ApakoH-cXeMbl MOTYT CYIIECTBEHHO OOJIErYUTh B3aMMOIIO-
HUMaHKe MEJIMKOB MeXKIYy co00i 1 CO CIeIUaJuCcTaMi CMEKHbBIX ITPO¢eCCHii.
B yactHocTH, ¢ MeIMIIMHCKUMU TIPOIrPAMMHUCTAMMU.

§5.BbIBO/1bl

1. BaXHBIM HEOCTATKOM COBPEMEHHOW MEeUIMHbI SABJSIETCS OTCYTCTBHUE
9 PeKTUBHBIX CIIOCOOOB OMUCAHUS NPOUEOYPHHIX METUIIMHCKUX 3HA-
wuit. I[Ipoyedypnvie 3HaHWsT — 3TO 3HAHUST O TOYHOI MOC/IEI0BATETIBHOC-
TU IIPOLECCOB U JICVCTBUI, HAIIPUMeED:

@ 11polieccoB, IPOTEKAIIUX B OPraHu3Me YeJI0oBeKa,
® /ielicTBUM, BBITIOJHIEMbIX MEJIUIITMHCKUM ITIEPCOHAJIOM.

2. B MeaunuHcKoOM iuTepaType IOMUHUPYET TEKCT U HeKaueCTBEeHHbIE PU-
cynku. IIpaBusa co3manust mog0OHBIX PUCYHKOB JIOCTATUCh BpayaM B
HACJIE/ICTBO OT MPEAbIAYIIUX 30X, YTO CYIIECTBEHHO TOPMO3UT (puKca-
{110, TOHUMaHWe U Tlepe/ladyy MeIUIITUHCKUX 3HAHU.
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Yr1006bI c/1e/1aTh HOBBII MOIIHBII IIPOPHIB B Pa3BUTHU MEJIUIMHBI, HEOO-
XOJIUMBbI HE TOJIbKO HOBbIE MEMUIIMHCKIE 3HAHUS, HO U HOBbIE CIIOCOODI
OIMCAaHUA 3HAHUN.

Busyanusaius MeIuIMHCKUX 3HAHUNH U pa3paboTKa HOBBIX METO/IOB
OIMCAHUs 3HAHUI TIPEJCTABISIOT COO0H CaMOCTOSITEIbHOE HallpaBJie-
HYe HayYHbIX UCCJIeIOBAaHUN B 00IaCTH ME/IMITHBI.

Asvik IPAKOH — HOBOE cpecTBO, IPUTO/IHOE [IJIST OTIUCAHUS CTPYK-
TYPbl MEJMITMHCKON JAeATETbHOCTH ¥ MEAUITMHCKUX aaropuTMoB. OHO
TO3BOJISIET BBISIBUTH M OOHAKUTH JIOTUYECKME WHBAPUAHTHI JI€SITEIb-
HOCTH, C/1eJIaTh UX SBHBIMU, 3pUMBIMU, IOCTYITHBIMU JIJIsI BCEX Bpaueil u
CTY/IEHTOB-ME/IMKOB.

sspik IPAKOH kapaunanbubiM 06pa3om obJierdaeT Tpya opMasinsa-
MU TIPOILE/LyPHBIX MEAUIIMHCKUX 3HAHUI U TTOBBIIIAET €ro IIPOU3BO/IH-
TEJbHOCTD.

[ITupoxomacintabnoe Bueapenue sisbika J[PAKOH st onmcanust npo-
Ile/lyPHBIX MEIMIIMHCKUX 3HAHWW TIO3BOJIUT C/leJlaThb 3T 3HAHUS Ha-
MHOTO 0oJiee SICHBIMM, TIOHSITHBIMU, I0XO{4MBbIMU. He uckioueHo, uto
nmpojiymManHoe ucnoJsib3oBanue si3bika [[PAKOH B nepcrniekTuBe 11o3Bo-
JIUT COKPATUTh CPOKU MeIUIIMHCKOro oOpasoBanus. Y moayduts apy-
rue BakKHble IIPeuMYIIecTBa.



naBa |18

AJITOPUTMbI
B MPOMBILWJAEHHOCTHU

§1. ABA TUNA AJITOPUTMOB

COBpEMeHHaH IMPOMBIIIVIEHHOCTb — HapCTBO aJITOPUTMOB. ITU AJITOPUTMbI
MOZKHO pa3/IeJIMTh Ha /IBE 4aCTH:

® BLIIOJIHAEMbIE ABTOMATUYECKH C IIOMOIIbIO KOMIIBIOTEPOB,

® BBINOJIHAEMbIE BPYYHYIO WJIM C IOMOIIBIO Pa3/IMYHBIX MEXaHU3MOB.
(MmeroTcss B BUJLY aJITOPUTMBbI, OTIUCHIBAIOIIME CTPYKTYPY UeI0BeYeC-
KOU JICATEJIbHOCTU U TEXHOJIOTUYECKUX TTPOIIECCOB).

§2. AITOPUTM U AEATENBHOCTD.
B YEM CXOACTBO U B YEM PA3JIUMUE?

MareMaTudeckue ajJropuT™Mbl U yejoBeYeckas JesaTeJbHOCTh He pas/esIeHbl
KUTANCKOM cTeHoi. Y HUX ecThb HeuTo obmiee. Ho uTo uMeHHO?

He npereniys Ha cTporoctsh (B aHHOM cJydae OHa He HY’KHA), MOXKHO
c/leJiaTh /IBa 3aMedaH .

ITO MOCJE0BATEIbHOCTD MH(MOPMAIMOH-
Anroputm HBIX JIeMCTBUI, Be/1ylllas K IOCTaB/JIeHHON
1eJan

ITO TOCAe0BATEILHOCTh MH(POPMAIMOH-
JlesaTeTbHOCTD HbIX U (PUBMUYECKUX JIEHCTBUI, Beylas K
IOCTABJICHHOU 11eJI1

Takum 06pa3oM, OTJINUYKNE COCTOUT B TOM, YTO B aJrOpuT™Me (husnyeckue
NEeVCTBUSL ABJILIOTCA 3alpellleHHbIMU, a B JIeATEJbHOCTH — pa3pelieHHbIMHU.
[Ipumepamu pusnveckux JACUCTBUM CIYyKAT: TPAHCIIOPTUPOBKA IPy3a, HArPeB
JleTajiv, MyCK pakeThl, 3allMBaHUe PAHbI U T. [I.
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§3. KIACCUYECKWUE AITOPUTMBI

Cnauasia paccMOTpUM KJlaccuueckue (MaTreMaTHYecKue) aJrOpuTMbl, 3aTeM —
HeKJIacCUYeCcKue aJiTOPUTMBbI, OITUCHIBAIOIINE CTPYKTYPY JAeSITeIbHOCTH,

Ha puc. 90 u 91 uzobOpakenbl MmaTeMaTH4ecKue aJropuTMbl. OHU BbIYHC-
gsior akropuas. Ha puc. 90 dhaxropuan Beraucasercs ¢ moMoIbio UK
J10. Ha puc. 91 — ¢ nmomomnipio nukna JIA.

Ha puc. 140 npeacraBien aJroputMm «YipapiaeHue csetoopoms». B nan-
HOM cJIyyae pe3yJibTaTOM aJITOPUTMa SIBJISIOTCS He YucJia, a TMpollecc yIpas-
JIeHUs yIUYHbIM JiBUKeHneM. Eciu cBetodop ycraHoBjeH Ha OOIKOM MecTe,
OH JI0JKeH paboTaTh KPYIJIOCYTOYHO, HE OCTAHABJIMBASICH HM Ha CEKYHIY.
[Toaromy ympasigonuii cBeTOHOPOM KOMIIbIOTEP U «KUBYIIUI» B HEM aJITO-
puTM paboOTAIOT HENPEPHIBHO, O€30CTaHOBOYHO.

Ha puc. 148 nokasan elie OJiMH aJropuT™M, KOTOPbIM «3aMypOBaH» B KPO-
XOTHOM KOMIIbIOTEpe, CIIPSAATAHHOM B 3JIEKTPOHHBIX PYUYHbIX yacax. OH BbIUMC-
JISIET BPeMsI B yacaxX, MUHYTaX M CeKyH/aX. DTOT aJITOPUTM IIOCTOSIHHO OOHOB-
JISIET Pe3yJIbTaThl BBIUUCIECHUM, 4TOObI YaChl HE OTCTAIN OT KU3HU.

84. HEKTACCUHECKUE AJITOPUTMbI

[Tepeiiziem Kk aHaM3y HekJaccuueckux aaroputmon. Ha puc. 172 uzoOpakena
npoBepka camoJiera. [Ipu Takoit mpoBepke yacTh ONepalnii BIITOJIHSIETCS aBTO-
MaTU4YeCKU, 4aCTh — BPYYHYIO.

Asnsierca nu npoBepka camosieta aJroputMomM? C KIacCM4ecKOM TOUYKHU
3penusi — HeT. [loTomy uTO KOe-uTo senaercst Bpyunyito. [Ipumepom Takux ore-
paruii Ha puc. 172 aBaSIOTCS PEMOHTHBIE PaOOTHI:

PEMOHT JIBUTATEJIeI;

PEMOHT KPbLIbEB;

PEMOHT 111accH

PEMOHT TOILJIUBHOU CUCTEMBI;
PEMOHT OOPTOBBIX CUCTEM;

PEMOHT CUCTEMBI ITOKAPOTYIICHHUS;
PEMOHT 3JIEKTPOOOOPYIOBAHMS.

® Bosnukaer nmporusopeune. C 0HOI CTOPOHDBI, HEOOXOUMO
UMETb UeJ0CMmHYI0 KapTUHY TIPOBEPKM caMoJieTa, BKJII0Yalo-
IIYIO BCe ollepaliiy: 1 aBTOMaTUYeCKue, U PyYHbIe.

® C apyroii CTOPOHBI, IPOrPAMMMCTBI OOBIYHO UCKJIIOYAIOT U3
paccMoTpeHus pyuHbie ornepaiuu. Ilotomy uTo KoMIbIOTED
HE y4yaCTBYeT B UX peaJu3alluH.

B utore aaropuTMUCTBI M IIPOTPAMMUCTBI JIEJIAI0T Ce0ST «II0JTY-
CJIeTIBIMUY», OTKa3bIBasICh aHAJIM3UPOBATh PyUHbIE OIlEpallyu,
06e3 KOTOpBIX paboTa MPOMBINIIEHHOCTH CTAHOBUTCS HEBO3-
MO’KHOM.
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[Touemy anrOpuTMUCTBI JOMYCKAIOT 9Ty OomubOKy? [loromy uTo OoHM 1pu-
BBIKJIM UMETD JI€JI0 TOJBKO € KJIACCUYECKUMHU aJITOPUTMAMMU.

Kak paspemuth nporuBopeune? Hajo pacmmmputh MOHATHE aJropuTMa,
4TOOBI OHO OXBATBIBAJIO HE TOJBKO KOMIIbIOTEPHbIE Olepallii, HO U YesIOBe-
YEeCKYIO J1esTeJIbHOCTD.

Emte ogun npumep. Ha puc. 174 nzobpakeHa TEeXHOJIOTHSI U3TOTOBJIEHUS
cuporna u MapuHaja. 3/ech IOKa3aHbl He MH(MOPMAIIMOHHbIE, a (PU3NYEeCKUe
neicTBus. VX BBITIOJIHSAET HE KOMIIBIOTEP, a Pa3/IMyHble TeXHOJIOTHYeCKHre yc-
TAaHOBKHM ¥ arperaTbl: MEIIKOOIIPOKHU/IbIBATE b, BAOPOCUTO, MArHUTHAST JIOBYIII-
Ka, OyHKepP-HAKOTIUTEJb U T. ]I,

Texnonorus, nokazanHag Ha puc. 174, cnpoekTUpoBaHa, peajn3oBaHa U
IKCITyaTupyercss 4esiopekoM. CiieloBaTeIbHO, OHA SBJISETCS UYe/108€4eCKou
Oessmenvrnocmoio. C TOUKU 3pPEHMsSI MaTeMaTUKHU, cxeMa Ha puc. 174 He saBiis-
eTCsI AJITOPUTMOM, MO0 OHA He YIAOBJIETBOPSET KIACCUUYECKOMY OIPE/IETIEHHIO
anroputMma [1]. YroObr n3bekaTh MyTaHHUI[bI, Mbl Ha3bIBA€M IO I00HBIE CXEMBbI
HEKJIACCUYECKUMHU AJITOPUTMAMU.

§5. U3TOTOBJIEHUE ®PYKTOBbIX KOHCEPBOB

Ha puc. 174 npeacraBjieH TeXHOJOTHYECKUN TIPOIECC U3TOTOBJIEHUS (DPYKTO-
BbIX KOHCEPBOB U3 KOCTOYKOBBIX I1JI0/[0OB.

IdproHomuunas rpaduka 06JajaeT Cepbe3HbIMU MTPEUMYIIECT-
BaMM I10 CPaBHEHHUIO C TEKCTOBBIM ONMCAHUEM TEeXHOJIOTHYec-
KUX IIPOIIECCOB.

OHa 1o3BoJisieT 3a KOPOTKoe BpeMst (OyKBaJIbHO 3a CYMTAHHbIE
MHUHYTBI) COCTABUTD MOAPOOHOE MPE/CTABIEHHE O TEXHOJOTH-
YeCKMX Ollepalusx 1 Moc/ieIoBaTe/IbHOCTA UX BBITIOJTHEHUS.

PeasibHblil TEXHOJOTHYECKUM IPOIECC MOKET OBbIThb OYEHb CJIOKHBIM.
OOBIYHO €T0 ONMCHIBAIOT KaK TOJIOBHOH IIPOIIECC, COJEPIKAII OOJIbIITOE YKCIIO
BcTaBok. Hanpumep, B mponecce na puc. 173 nmokasana BctaBka «V3rotoBiaenue
cupoIla U MapuHaja», packpbitasg Ha puc. 174.

§6. 1IPAKOH U TEXHONOTMYECKUE NPOLECCHI

JIlpakoH-cxeMbl TeXHOJIOTUYECKUX MTPOIeCCOB MOTYT HAWTH ITPUMEHeHUe B cJie-
JYIOIIUX CIIydadx:

@® coszlanue HarJIsAHbIX IJIAKaTOB, JAI0NIUX 1EeJIOCTHOE IIPe/ICTaBJIeHUe O
npoliecce BO BCEH €ro MHOTOCJOKHOCTH M MCIIOJIb3YeMbIX B KayecTBe
JIEMOHCTPAIIMOHHBIX MaTepuasoB. IIpu aToM B MKOHE «KOMMEHTapuii»
MOTYT IIOMeNaTbCs yepTexu, pororpaduu, cXxembl yCTAaHOBOK, CTAHKOB,
ceTell TpyOOITPOBOJIOB U IPYroro 00opy0BaHus;

@® BBIIIYCK TEXHOJOTMYECKOU JIOKYMEHTAIUH;

® 1 poekTUPOBaAHUE M MOJEJIMPOBAHUE TEXHOJOTHYECKUX ITPOIECCOB,;

® co3jlaHue BU3yaJIbHOM 06a3bl JJaHHBIX O TEXIIPOIeCcax;



280

YACTb 3. AITOPUTMbI MPAKTUYECKOWM KWU3HW (NPUMEPbI)

C MNpoBepka camoneTa )

=

MNpoeepka
hBurarenen

MpoBepka
nesoro
Asurartens

MNpoBepka
Kpbinbes

MpoBepka
nesoro
anepoHa

Mpoeepka
npasoro
asurarens

Hopma
asurartenemn

Aa

NMpoBepka
npasoro
anepoHa

PeMoHT
nBura-
Tenewn

MpoBepka
Kpbinbes

Kpbinbs
B
nopsake

Aa

HeT

MNposepka
waccu

Beinyctutb
lwaccu

Y6partb
waccu

PeMoOHT
KpbifbeB

MNpoBepka
waccu

Hopma
waccu

aa

MNpoBepka
TONNUBHOM
CUCTeMbl

Bknwouyutb
TOMNUBHYIO
cucTtemy

PeMOHT
waccu

MNpoBepka
TONNMBHOM
CUCTEMbI

Hopma
TONNUBHBIX
bakoe

Aa

Hopma
rmaBHOro
Hacoca

Aa

HeT

HeT

PeMoHT
TONJNIUBHOWN
CUCTEeMbl

NpoBepka
GopToBbIX
cucTem
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MNpoBepka MNMpoBepka MNpoBepka
Ggpmil:ux n%:xa;?o- anekTpoobo- 3aBeplweHue
cucTeMm TYlWeHUn pynoBaHusi npoBepku

MpoBepka MpoBepka Mpoeepka
60pTOBLIX cHCTeMb! SNeKTPO- SN
CUcTeMm noxapo- o6opyao-
TYLWeHUs BaHus
Hopma HeT Hopma HeT Hopma HeT
60pTOBbIX noxapo- ggg;;ﬂg- B:':?::H“Jb
cUCTEeM TylleHus o L1
Aa aa o
PeMoHT PeMoHT
PeMoHT
60pTOBBIX CUCTEeMbI 3neKkTpo-
CHETOU noxapo- oGopyno-
Tyl eHUus BaHUs
MNpoBepka MNpoeepka
n%)lcar?o- anekTpoo6o- 3asepuerne
TYWeHUs pyAoBaHUA npoBepKu

Puc. 172. Anroputm «lMpoBepka camoneta»
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C Kak nenaioT ¢pyKTOBbie KOHCEpPBHbI )

==

MoarotoBka
nnoaoB

~

Ha aTom pucyHke nokasaHa
TEXHOMOrMs U3roToBneHus opy-
KTOBbLIX KOHCEpBOB (KOMMNOTOB,
MapuMHaaoB, AXeMOB, BapeHbs)
M3 KOCTOYKOBbLIX NNOAOB (CNUBHI,
abpuKoChi, BULIHMK, YEPeLIHH)

CopTtupoBKa
M YUCcTKa
nnopos

CopTupoBKa nNnoaoB Ha
COPTUPOBOYHOW MaLWKHe
C Py4YHOW uHCNeKyunemn

Mnoab copTupywT no
KavyecTBY, yaanas 3arHuBs-
wue, s3annecHeBeBlMe,
3eneHble U NnepeapeBLlMe.

[o6pokayecTBeHHbIE
nnogsl COPTUPYIOT noO
uBeTy W CTeneHu speno-
CTW Ha gBa copTa.

A A
Paarpyska siwWuKoB ¢
nnogamu M3 aBToMalluH
NMopgava nnoAoB ALWMK-
KoonpokuabiBatenem
Ha TpaHcnopTep
Mopaya nnogoB K Ka-
nMbpoBOYHOW MalLlKUHe
/ Kakue nnofbl /
I
CnuBbl K BUWHK K
abpukochl YyepeLwHu
KanubpoBka B
TROAONHA uopelHMHe
2-3 pasmepa kanubpyioT
no auamMeTpy

Mo#ka nnogos

CopTupoBka
M YUCTKa
nnonoe

I

4
YaaneHue nnopoHoOXek,
YawennucTUKOB U BETOYEK
Ha cneuuanbHOW MalKHe
Kakue
KOHCepBbl
I
KoMmnoTbl 1 Oxembl u
MapuHagbl BapeHbs
MpouasoacTeo MpoussoacTeo
KOMMNOTOB U AXXeMOB U
MapuHagoB BapeHbs

I

I




[MABA 18. AJITOPUTMbI B MPOMbILWJIEHHOCTH

283

Puc. 173. TexHoOnoruss MsarotoerneHusi pyKToBbiX KOHCepBOB

MpouasoacTeO
KOMMNOTOB M
MapuHapgos

MpurotoBneHue
cupona A
M MapuHaga

10T
aJiIropuTM
packpbiT

/[

Kakue nnogbi /

Ha puc. 174

I

MpoussoacTBO
OXXeMOB U
BapeHbs

OTnpaBka
KOHCepBOB
Ha cknapg

YpnaneHue w3 nnogos
KOCTOYeKHa cneuu-
anbHOW MalWuHe

Pacdacoska nnogos
Ha aBTOMaTU4eCcKux
Becax

YcTtaHoBKa KpbllwekK
Ha 6aHKu

FepmeTusayus
6aHOK Ha 3aKkaTou-
HOM aBTOMAaTe

AGpukochl, |
Cnusbl BULIHM, YOPOLIHN 3arpyska nnogos Crepunusauus
B BapouHbie annaparbl dPpYyKTOBbIX KOHCEp-
Y ¢ NOMOILbI0 TeNbobepa BOB B aBTOKNaBse
Tennoeas |
o6paboTka 3anueka cupona B Hakneiika Ha
BapoyYHble annaparthbl 6aHKK 9 TUKETOK
Bapka BapeHbs o N
(xeuz) ;| | Somammurosek
nnoaoB B 6aHkK B BakyyM-BbinapHou poayku A
ycTaHoBKe I
Kakue Kakue
KOHCepBbl KOHCepBbl
I I
KoMnoTbl MapuHagbl BapeHbe Oxem
MoporpeTtb Mopgorpetb Ma- Yknapka dacoska
cuponpgo 80°C| | puHvapgno 80°C nnogos B GaHku axema
I I I B 6aHkKu
AO3UpoO-
3anuTte nnoabl 3anuTb nnoAbl [o6aeneHue BOYHbIM
cUponom MapuHajom cupona aBTOMaToOM
I |
OTnpaBka OTnpaBka
KOHCepBOB KOHCepBOB
Ha cknapn Ha cknapg

I |
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® co3jlaHue HKCIEPTHBIX CUCTEM JIJISI TPOEKTUPOBAHUS TEXHOJIOTHUYECKUX
IIPOIECCOB, & TAKKe TPEHAKEPOB /LIS 9KCILIyaTallUOHHUKOB,;

@® uU3roTOBJIEHNE aJIbOOMOB M KaTaJIOTOB TEXHOJIOTUYECKUX ITPOIIECCOB J1JIs
oOyuenusi WM pekyiaMbl. MOKHO peKoMeH/10BaTh (hopMar OymaKHOI
cTpaHuilbl anbbomMa A3, uMest B BUJLY, YTO OPUTHHAJI-MaKeTbl aJiIbOOMOB
rOTOBSATCS Ha nmpuHTepe hopmara A3.

§7.BbIBO[ibl

1. HesoBeueckue 3HAHUS JIEJIATCS Ha I[MPpOLEAYPHDBIE U JICK/IaPDATUBHbIC.

2. IlpoueaypHble 3HaHUS TECHO CBSI3aHbI C YeJOBEUECKOM /1esITEeJIbHOCTBIO
U TPYAOBbIMU TipoiieccaMu. OHU BBISIBJISIIOT, 3aKPEILISIOT B CO3HAHUU U
00BEKTUBUPYIOT CTPYKTYPY JA€ATETHHOCTH.

3. B wnacrosiiee BpeMsi oTCyTCTBYIOT 3((peKTUBHbIE U IPrOHOMUYHBIE
c1riocoObl  ONMCAHUsT 4YeJloBeYecKon JesarenbHocTi (pabothi). SI3bIK
JIPAKOH mno3Bosisier yCTpaHUTh 9TOT IIPOOEJL.

4. IlpoueaypHbie 3HaHUS OXBATBIBAIOT KJIACCUYECKUE U HEKJIACCUYECKUe
QJITOPUTMBL.

5. dAspik IPAKOH mnosBossier egnHO0Opa3Ho, CTaHAAPTHBIM CIIOCOOOM
omnucaTh 00a TUIIA aITOPUTMOB (KIacCHYecKue U HeKJIaCCHUeCcKue).

6. IIpu IPOEKTUPOBAHUM CJIOKHBIX IHPOMBIILIEHHBIX OOBEKTOB JKeJia-
TEJIbHO ¥ Jlake 00si3aTe/IbHO UMETh UeL0CMHbLL B3TJIsI/L Ha IpobJiemy,
TOKA3bIBAIOIINI BCe ee acleKThl. [Ha 3ToM 1yTH BO3HUKAET TPYAHOCTD.
B cuity cl0KUBIIUXCS IPUBBIYEK TTPOTPAMMHUCTBI OOBIUHO JEJIST MPO-
GsieMy Ha J[BE YaCTH:

® Q/JIropuT™M, KOTOPBIM MOKHO ITPEBPATUTH B KOMIIBIOTEPHYIO
porpamMmy;

@® orepaliuu, BBINTOJHIEMbIe BPYYHYIO WJIM C IIOMOIIBIO MeXa-
Hu3MoB. [locaeHue HEBO3MOKHO MPEBPAaTUTh B MPOTPAMMY.
[ToaToMy MHOTHE TPOTPAMMMCTBI CYUTAIOT, YTO ITA YACTD JleJ1a
UX HE KacaeTcs.

7. B pesyJsibrare y HPOEKTUPOBIIUKOB CJAOKHBIX TPOMBIIILIEHHBIX 00beK-
TOB HEPEJIKO BO3HUKAET He 4e/I0CMmHubLil B3TJIsLL Ha IPo0JIeMy, a KYCOUHO-
PBAHDLIL, UTO TOPOK/IAET HEOIITUMAJIbHBIE WX OMNOOYHbIE PEIIEHUSI.

8. OHOI U3 MPUYMH 3TOTO HEA0CTATKA SABJISETCS OTCYTCTBHUE S3bIKOBBIX
CPEJICTB, TIOMOTAIONINX Pa3padoTYMKaM BbIPadATHIBATH 1€JIOCTHOE BU-
jieHue npobIeMbl.

9. Aswbik JIPAKOH nosBossier yerpanuth aToT HegocTaToK. OH faeT pas-
paboTunKaM HaJIe’KHbIE CPE/ICTBA, MO3BOJISIONINE M300pakaTh HE K-
COUYHO-PBAHYIO, a I[EJOCTHYIO KapTUHY JI0OBIX NPOMBIIILJIEHHLIX (U He
TOJIbKO ITPOMBITILJIEHHBIX ) aJITOPUTMUYECKHUX ITPOIECCOB.
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AJITOPUTMbI
B TOPTOBJIE

§1. PASHOOBPA3SUE TOPTOBbIX AJITOPUTMOB

B Toprosiie UCIIO/Ib3yeTCsl OrPOMHOE KOJMUYECTBO PasHOOOPA3HBIX aJITOPUTMOB.
[Ipumepamu gBALSIOTCS AJTOPUTMbI OIITOBOM M PO3HUYHOM TOPTOBJIM JIJIS YaCT-
HBIX ¥ OI0/IZKETHBIX IPE/IPUSTHI, OyXraJTepcKue pacyeThbl, yiipaBJieHue CKJia/l-
ckumu onepanusaMu. Croia ke MOKHO OTHeCTH 00pabOTKY TLJIaTeKHBIX TIOpPyYe-
HUI, pacueT 3apIuiaThl, yIIpaBjeHue epcoHaJIoM U MHOTOe JIPYToe.

Bce atu oneparum MoskHo u3o0Opasuth Ha sisbike JJPAKOH.

JAPAKOH mnpexacrasisger mpoieaypHble aclieKTbl TOProBOM Jie-
ATEJBHOCTH B HanboJiee sicHOW U oHATHON dopme. [ToHsiTHOM
BCEM y4YaCTHHKaAM TOPTOBOTO IPOIecca — OT PSIOBOTO OyXraJi-
Tepa /10 PyKOBOAUTEJISE TOPTOBOU (hUPMBI.

§2. MPOAANKA QETCKUX UTPYLUEK

Ha puc. 175 npencrasien anroput™m «IIpogasxka nerckux urpyiieks. CyTb gena
nosiciuM Ha ripuMepe. ONToBBIHN MOKymaTe b KemaeT 3akynuTh 1000 geTckmux
UTpYyIIeK, HarpuMep, Kykiy bapou. Bo3aMosKHbBI TPy cuTyarum:

® na ckuaze npozgasia 5000 kykos Bapou. B atom ciyuae 3asiBKa ONTOBU-
Ka Oy/IeT yZ0BJIETBOPEHA ITOJTHOCTDIO;

® na ckiaze, yBbl, Beero suiib 90 kykorn bapou. Tyt Bo3aMosKHbBI BapuaH-
Thl. OnrToBUK OO OepeT To, uTo ecThb (rmokymaeT 90 Kkykou), 1160 oTKa-

3bIBaeTCsI OT TOBapa;
@® Ha cKJajie HeT HU OHOM KyKJIbl. CTasio ObITh, C/le/IKa COPBaJIach.

CuyaT COCTOUT UX YeTbIpeX BETOK:

® odopmienne 3aKasa;

@® BbICTaBJIECHUE CUETA,

® orTmeHa 3aKa3a Ha UTPYLIKH,
@ 3asepiieHue.



[NMABA 19. ANMTOPUTMbI B TOPTOBJE 287

[IepBag Berka (odopMmieHue 3aKa3a) MOJHOCTBIO OTpaskaeT ONMMCAHHbIE
BbIle cuTyaruu. OHa umMeeT TPU MKOHBI aJ[pec:

@® BbICTaBJICHHE CUETA;
® orMeHa 3aKa3a Ha UTPYIIKH;
® 3asepuieHue.

BcnomauM pekomenanuio us §5 riiassl 6:

.'}KGJIB.TB.HI)HO, 4TOOBI IMOPAAOK PaCIOJIOKEHHA UKOH «aJApeC» B
MHOI‘OEUIPQCHOI'/JI BETKE COBITaZlaJl C IIPOCTPAHCTBEHHBIM PacCIItO-
JIOKEHUEM BETOK, Ha KOTOPbLIE€ CChIJIAIOTCA 9TH a/[peca.

Ha puc. 175 ata pekoMeHjailisl BbIIOJHEeHa. /[eliCTBUTE/IHLHO, TOPIIOK
pacrioyio;KeHust UKOH a/ipec B TIePBOM BeTKe COBIIA/IaeT ¢ PaclosioKeHueM Be-
TOK, Ha KOTOPBIE CCBIJIAIOTCS TH ajipeca.

Bropas BeTka (BbIcTaB/ieHHe cueTa) COACPKUT JeHCTBUSL:

® paccyuTarh, CKOJIBKO CTOUT 3aKas,

@ BBLICTABUTDH CUET HOKYIIATEJIIO;

® [oKymartesb COTJIaCeH OIJIATUTh CUeT?;
® ur. I

Tperbst TOBOPUT 00 OTMEHE 3aKa3a Ha UTPYLIKH.

§3. MPOJAAXA ABUABUIETOB

B cieayionem aaropurMe pedb HeT o npojake aBuadbusieron (puc. 176).

JlaHHbIil aITOPUTM OTYACTH TTOXO0K Ha Tpeabiayuii. OTaudne B TOM, YTO
Ipojaska UTPYIIEK OIMcaHa YIpolneHHo (IOIyJIsSIPHO), a Ipoaka aBuaduie-
TOB M3JI0KeHa MPodecCuoHaIbHBIM S3bIKOM. JTa pa3HHIla XOPOIIO BU/HA B
Tabsuie.

Mpopaxa urpyuek Mpopaxa aBuabunetos
JlaTb 3asBKY Ha CKJIa/l HA HYKHOE JlaTh 3aBKY Ha HYKHOE YUCJI0 Ouie-
YUCJIO UTPYIIEK TOB
Hy:xHoe uncyio urpyiiek ectb Ha HyskHoe urciio O1ieToB 3ape3epBu-
cKJazie? POBaHO?
Ha ckuaze ectb XOTh CKOJIBKO-TO
>(?
HIPYIIEK? Yucao 6unetos > 0
CooO1UTh KJIUEHTY, YTO UTPYIIIEK Coo0muTh KJAMEHTY O YACTUIHOM BbI-
OYEeHb MaJIO IMOJIHEHUU 3a9BKU
Kauent coryiacen KynmuThb TO, YTO KimmenT coryiaceH Ha 4aCTUYHOE BbI-
eCTh? MOJIHEHUE 3as9BKU ?

OTMeHUTDb 3aKa3 Ha UTPYIIKH OTMeHUTH pe3epBUPOBaHNE ONIETOB
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¢

ﬂoxynKaToaapoa

o 6esHanuMyHoOMy pacqe'rD

=

BbiGop
TOpProBoO#
onepauuu

Mokynka ¢
npeponnatoun

EcTb nu 3apgonxeH-
HOCTb MOCTaBLiMKa
HaweW bupme?

HeT

g

aa

CyMMa 3aj0nXeH-
HOCTM nocTasLyuKa
Gonblwe unu pasHa
CTOMMOCTM TOBapa,
KOTOPbIA XOTUM
KYNUTbL?

HeT

NMonyyeHune cuyeta
OT nocTaBlyMKa
Ha MOMHYI CYMMY
NOKYNKU

aa

MaBewaem nocraBLiU-
Ka o Heob6xogumMocTu
OTrpy3uTh TOBap B cyeT
uMelowenca 3afonmKeH-
HOCTH

Mpocum nocTaBLuK-
Ka BbinucaTb cYeT
Ha HepocCTaloLWYIo
cyMMYy (C y4eToMm
uMelLwencs

3a[0MKEeHHOCTH)

Onnarta cyeta

OTrpy3ka ToBapa
nocTaBLWMUKOM

Bbinucka nocTtaBLMKOM
TOBapHO-TPAHCMNOPTHON
HaknagHowW U cyera-

Bup
TOProBoi
onepauuu
[
Mokynka ¢ Mokynka 6es
npegonnarou npegonnarsl
Mokynka ¢ Mokynka Ge3

npegonnartou

npegonnarbl

l

dakTypbl
l

[octaBka ToBapa

|

Peructpauus
cyeTta-akTypsbl

OnpuxogoBaHue
ToBapa

3aBepuieHune

l
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Mokynka Ge3
npegonnarsl

3aBeplweHue

EcTb nu 3agonxeH-
HOCTb HaweWl pUpMbl
nocTaBLMKY?

R

aa

CornaceH nu
nocTaBLiMKK
OTNYCTUTb TOBap
6e3 npeponnartkl

HeT

\/

(HecMoTpA Ha
nonr)? Onna4yuBaem
3a[l0MKEeHHOCTb
na nocTaBLyMUKy

OTrpyska ToBapa
nocTaBLLUKOM

Bbinucka noctaBLiUKOM
TOBapHO-TPAHCNOPTHOM
HaknagHo# 1 cyera-

cdakTypbl
|

Hocraska ToBapa

l

Pernctpauus
cyeTta-pakTypbl

OnpuxofoBaHue ToBapa

MNonyyeHue cyeta
OT nocTasLluKa

OnnaTa cuyeTta

3aBeplieHue

Puc. 177. MNokynka ToBapa no 6esHanM4yHoOMy pac4yerty




292 YACTb 3. AITOPUTMbI MPAKTUYECKON XWU3HW (MPUMEPbI)

84. MOKYNKA TOBAPOB N0 BESHAJINYHOMY PACYHETY

PaccMoTpuM IOKYIIKY TOBapoB 110 Oe3Haanynomy pacuety (puc. 177). Cunyat
COCTOUT U3 YeThIPeX BETOK :

@® BHIOOP TOPrOBOM OIEPAIUY;

® 110KyIIKAa TOBApPOB C IIPE/IOIIATOM;
@ 10KyIIKa TOBapoB Oe3 Ipe/oILIaTh;
® 3zasepiieHue.

[TepBast BeTKa BBIOMpAET O/IMH U3 JIBYX BHJIOB TOPrOBBIX orepaiuii. Bropas
BeTKa OIMCBHIBAET ITOKYIIKY TOBAPOB C IMPeAOIaToi. TpeTbss — MOKYIKY 6e3
Ipe/loTJIaThI.

MpbI nokazasi HauboJiee MpocThbie IpuMepbl. B peasibHOM TOProBoi mpak-
TUKE BCTPEYAIOTCS OYEHb CJIOKHBIE M UYPE3BbIYAllHO Pa3HOOOPa3HbIe aJIrOPUT-
MBl.

§5.BbIBO/1bl

1. Toprosuisi, Kak yesioBeYeCcKast JAesATeJIbHOCTD, TPEOYeT BHICOKOTO YPOBHS
B3aMMOIIOHUMAHUA MEXK/1y 3aKa3unKaMu U pa3pa6OT‘{I/lKaMH Iporpam-
MHBIX KOMILJIEKCOB, O6C.Hy}KI/IBaIOH_IHX TOProBbIe Ollepallvu.

2. Mexay teM JI0JIKHOe B3aMMOIIOHMMaHUE SIBJISIeTCS TPY/IHOAOCTUIKU-
MOM 11€JIBIO.

3. HenocraTouHoe B3auMOIIOHUMaHKE 3HAUUTEIbHO CHUKAET ITPOU3BO/IH-
TEJILHOCTD TPY/Ia U HEPEJIKO BJIeUET 3a COOO0H YITYIIIEHHYIO BBITO/LY.

4. HDI/I‘{HHa COCTOHUT B TOM, 4TO CETOJAHA OTCYTCTBYIOT HAlVIA/JHBIC A3bIKO-
BbI€ Cpe/cTBa:

@ IIPUTO/JHbIC [IJIA 3(1)(1)61{'1‘1431{01‘0 OIllKMCaHUA aJITOPpUTMOB, UC-
IMOJIb3YEMbBIX B TO])T‘OBOﬁ JAeATEJIbHOCTHU,

® crocobnbie 00eCIeuynTh 6bICTpO€ B3aUMOIIOHUMAaHUE MEK/IY
3dKa34YMKaM¥H " p33pa60T‘{HKaMI/I IIpOrpaMMHbIX KOMIIJIEKCOB
TOProBOro Ha3Ha4c€HH .

5. OrcyrcrBue yaoOHOTO sI3bIKA JIJISI OIMMCAHMSI TOPTOBBIX AJTOPUTMOB
SIBJIsIETCST OOJIEBOM TOUKO¥ TOPTOBJIM.

6. HbprHemuuil «TOPTOBBIM SI3bIK» OTCTAJ] OT KU3HU M TIPEBPaTHJICS B
TOPMO3 Pa3BUTHSI OTPACJIH.

7. SIzbik JIPAKOH mnosBoJisier yerpaHuTh HEJOCTATOK U JIOOUTHCS 3HAUM-
TeJIbHOTO TTOBBITIEHUST TPOU3BOAUTETHHOCTH TPY/Ia B 3TOI 00JIACTH.



fnasa | 20

AJITOPUTMbI
BYXIAJITEPCKOIO
VYETA'

§1. MPOBJIEMA HEMNOHUMAHMUA
B CUCTEMAX BYXTANITEPCKOTO YYETA

B coBpeMenHbie cucTEeMbl OYXTaJTEPCKOrO yueTa 3aKJIabIBaeTcsl Bce OOJIbIIe
CJIOKHBIX IPaBUJI aHa/u3a ¥ 00pabOTKM MHGOPMAIMU. ITU IIPaBUia OYeHb
TPYAHO OOBSICHUTD OyXTaJTepy, HOTOMY YTO OHM NPEACTABJISIOT COOOM JTNH-
Hbl€e I[ETIOYKH aHa/Iu3a U IPUHATHS perennst. [Ipu BHejpeHun OyxXraaTepCKux
IIporpaMM odeHb yacTo Bo3uukaeT nmpodiaema HEITOHVMMAHUWSA.

Eciu Oyxranrep He moHMMaeT, Kak rnporpamMmma (GopMUpPyeT MPOBOAKU, Y
Hero Bo3HukaeT Heposepue. Hegosepue nmoposkjaaer HeyMeHUe U HeKeJTaHUe
UCIIOJIb30BATh IIPOrPaAMMY.

§2. BHEAPEHWE NMPOTPAMM BYXTAJNITEPCKOIO YYETA

Hama ¢pupma «Muxenepsl nHgopmaimmns 3aHuMaeTcss BHEJ[pEHUEM TIPOTpaM-
mbl 1C-byxranrepus. IIporpamma nocras/isieTcss B TUIIOBOM KOH(pUTYpaIlUH,
KOTOpast COJEPKUAT Hanbosiee pacipocTpaHeHHble B OYXTaJATEPCKOM ydeTe J[0-
KYMEHTBI. DTH JIOKYMEHTBI IIPU 3a110JTHEHU U (POPMUPYIOT 110 3a/ITaHHBIM TTPaBU-
Jam Oyxrasirepckue poBojku. [IpoBoaku GOPMUPYIOTCS B Pa3HbIX BADUAHTAX.
PesysibTaT MPOBO/IKK 3aBUCUT OT OCTATKOB M 000OPOTOB OYXTaJITEPCKUX CUETOB
B pasHble MOMEHTbI BpEMEHH.

TpyaHOCTh B TOM, UTO CXeMa yuyeTa, IPUHATas Ha IPeANPUSATHN, YaCTO OT-
JIMYAETCS OT CXeMbl yueTa, 3aJI0;KeHHOU B CTaH/IapTHOU KOH(UTYpaInH.

3agaua Hatieit GupmMbl — 00BSICHUTD OyXTa/ITepy CXeMY ydeTa, IPUHSITYIO B
TUIIOBOH KOH(purypanuu nporpammbl «1C-byxranrepus». byxranrep nosxen
YBUJIETb OTJIMYMS CBOEH CXeMbl y4eTa OT TUIIOBOM KoHpurypamuu. Y npunsaTsb
pernieHne o 0paboTKe THITOBOH KOH(MUTYPAIIHH.

' Ora rnasa nanucana A.H. [IIuaunbim.
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§3. KAK Mbl UCNOJIb30BAJIN A3bIK AIPAKOH

MbI ZI0JITO MCKaJIM METOJ JOCTYITHOTO M HATJISIHOIO M300paskeHust IpaBul,
3aJI0KEHHBIX B IIporpaMMy Oyxrasitepckoro ydera. HeckosibKo JieT Hazaj Ham
Berperusiach kaura «B. /1. ITaponpkanos. Kak yayumuts paboty yma. HoBbie
Cpe/ICTBA /111 0OPA3HOTO MPEACTABACHU 3HAHUI, PA3BUTUS UHTEJIJIEKTa U B3a-
numononnumanus. M.: Pagno u ¢Bsa3b, 1998. — 352 c.». B Hell onucan sI3bIK BU3y-
anpHoro orobpaxkenus undopmaimu JPAKOH. On 6bu1 paspaboran 1ipu co-
3/laHUM BBIYMCJIUTETBHOU CHCTEMbBI KOCMUYECKOro kopabiist «bypan» u ceiiuac
IIPUMEHSeTCs TTPU ITPOEKTUPOBAHUM PAaKEeTHON TEXHUKH,

® Metoap u onncanud g3vika JJPAKOH wanomuuaot 6J10K-
cxeMbl. Ho B HeM ecTh TO, 4TO OTCYTCTBYET B OJIOK-CXEMaX.

® B asweik /IPAKOH 3anoxkena cuctema IpaBuJi, KOTOpbIe
yaydiiaiT Bocupusatre uHdopMmanyu. Odopmiienne 6J10K-
CXeM ITI0 ATUM IIPaBUJIaM JIeJIAeT MX TIOHITHBIM JIIOOOMY 4de-
JIOBEKY.

Panpmie (10 3nakomcrBa ¢ JJPAKOHoM) Mbl ObliM BBIHYK/IEHBI OINACHI-
BaTh PabOTy JJOKYMEHTOB B TEKCTOBOM BHU/I€ C UCIIOJIb30BAHUEM TEKCTOBbBIX aJI-
TOPUTMUYECKUX KOHCTPYKIMi. Cm. npumep Ha puc. 178.

84. IPAKOH-CXEMA, ONMUCbIBAKOLLAA PABOTY JOKYMEHTA
«MPUXO4HbIAN KACCOBbIA OPAEP»

JIPAKOH nosBosui nepeiitu oT Tekcra K rpaduke. [Ipumep apakoH-cxembl
nokasan Ha puc. 179. Jlerko BujieThb, 4yTo cojep:kanue tekcra (puc. 178) u cxe-
Mbl (puc. 179) nonnocteio coBnazaer. OCHOBHBIE TPEAJOKEHUS B TEKCTE U
HaJ[ITUCU Ha PUCYHKe He oTanvaioTces. Vicuesnu auiib KiaoueBsie ciioBa: Eciu,
Torna, Koneny Ecam u 1.1, BMecTo HUX NMOSABUIMCH JUHUU, OTPaKAIOIAE X0/
yIIPaBJIE€HUS TPOTrPAMMON.

CpaBnuBas jiBe (hOPMbI IIPEACTABIECHUS AJITOPUTMA, JIETKO yOe-
JIUTHCSL, UTO JPAaKOH-CcXeMa HaMHOro yiao0Hee. biiarogapst cxeme
M3JI0KEHUE MbBICJU MPUOOPESIO HATJISIAHOCTD U IOXOAYUBOCTb,
CBOMCTBEHHbIE TpaduKe.

OTrmeTuM BaskHYI0 0cOOeHHOCTDh. B 10kyMenTe Ha puc. 178 o6paboTka cue-
Ta 62 (B3aMopacueTsl ¢ MOKyIaTeasIMu) CauIKoM obbeMua. Eciin mokasarh
ee B TEKCTe MOJHOCTbHIO, U3-3a 00JIbIIOT0 0Obema OyjeT moTepsiHa siICHOCTh U
HarJISI/THOCTD.

[TosTomy oOpaboTka cueTa 62 BbieeHA B OTAEIBHYIO MPOIEAYPY, KOTO-
pas Ha puc. 178 ykasana oxnoi ¢pasoit «O6paboTka cuera 62». B TekcToBOII
(dopme nponeaypa npusegena Ha puc. 180. CoorBeTcTByIOIas ei ApakoH-cXe-
Ma 1okasaHa Ha puc. 181.
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§5. CPABHEHUE TEKCTA U APAKOH-CXEMbI

Acno, yTo cxema Ha puc. 181 namHoro HarssHe, yem Tekct. [Tlouemy?

[TpaBuia sisbika JIPAKOH 3sacrasistior pazbubath rpaduueckyio nungop-
MaIlliio Ha OT/e/bHbIe 000co0eHHbIe 010KH. [[ByMepHOe TTPOCTPAHCTBO I'pa-
(bUKM TI03BOJISIET HATJISI/HO PACIIONIOKUTD 9TH OJIOKM U IIOKa3aTh CBSI3b MEXK/IY
HUMMU.

® B Tekcre Mbl HCIOJIb3yeM IPAKTHYECKH O/IHO M3MepeHue —
BepTUKa/Ib. A B ApakoH-cxeme uHbopMmalus 3¢ ¢ekTuBHO
Pa3BOPAUYMBAECTCS B /IBYX U3BMEPEHUSIX — BEPTUKAJIbHOM U T'O-
PU30HTATILHOM.

® OTO OYEHDb BaXKHO, IIOTOMY YTO CUCTEMA «IJIa3—MO3I» JIydlle
BOCITPUHUMAET ITaHOPAMHY10 MH(MOPMAIUIO.

§6. IPAKOH PELWAET NPOBJEMY B3AUMONOHUMAHUA

Kor/ta Mbl TOJIBKO HaYMHAJIU MCIIOJIb30BaTh B CBOEH padoTe JPaKOH-CXeMbI, TO
oIacaauch, YT0 OyXraJaTepbl HaC He MOWMYT, HACTPAMBAIUCH Ha J0JTHe 00bsIC-
Henus. K nHameMy yuBJIEHUIO, BOIIPOCOB O BHYTPEHHEM YCTPOUCTBE JPAKOH-
CXeM IPAKTHYECKH He OBLIO.

Muorue OyxrajaTepbl, IJsiisi Ha JAPaKOH-CXeMbI, CPa3y K€ BbIIEJISIIN CYy-
1ecTBeHHbIe /st cedst mpobembl. M TyT jKe HauMHaIu OObSICHSATD, YTO UX HE
yerpauBaer. Y kakye uaMeHeHusI CJIeyeT BHECTH, 4TOObI y4ecTh 0COOEHHOCTH
KOHKPETHOTO Ipou3BoAcTBa. OueHb ObICTPO yeTaHaBAMBa ach arMocdepa B3a-
VIMHOTO MOHUMAaHKS PeIaeMoi 3a/1aui.

@ Jl1060# crienMaancT, 3aHUMAIOIUIICI aBTOMaTU3allueil, 3Ha-
eT, KaK TPYZHO ITOHSTh: YTO UMEHHO XOUeT 3aKa34yuK.

® IIpumenenue ga3pika [J[PAKOH nano nam Bo3aMOKHOCTD 11pe-
0/10JIeTh HEITOHMMAaHUE ¥ HeJloBepre OYXTraJTepoB IIPU BHE/I-
penun porpamm «1C».

Kpome Toro, mbl ucnosbdyeM s3bik JJPAKOH st npoektupoBanus 3a-
a4 OyXraaTepckoro ydera. To ecTb, IpUMeHsIeM JPAKOH-CXEMBbl, 3aIlliChiBast
HOBYIO MH(MOPMAIIMIO ITPU ITOCTAHOBKE 33/1a9 «C HYJISI».

[ToaBenem uroru. ITocse HECKOIBKUX JieT PobJeM U TPYAHOCTEH, KOTO-
pble MbI UCIHBITHIBA/IM IIPU 00yuYeHUH OyXraJTepoB M BHEAPEHHH OyXrajarep-
CKMX IPOrpaMM, HaM Y/IaJ0Ch, HAKOHEIl, HAUTH HYKHYIO METOIUKY PabOThHI.
Tenepsb B HaluX pykax ectb Habop npasus u nporenyp s3vika [[PAKOH, ¢
IIOMOIIIBIO KOTOPBIX MOJKHO SICHO M IIOJIHO OITHCaTh Hally paboTy.

Camoe r1aBHOE, MBI JOOMJINCDH, YTO OyXTajaTep CTa] MOHUMATh
cyTh paborsl mporpammbl «1C». A3k JIPAKOH pemmn aist
HAC C 3aKa3YMKOM BaKHEUIITYI0 MpobieMy B3auMOIIOHMMAaHUSI.
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[MMpumep
TEeKCTOBOW 3anucu paboTbl JOKYMeEHTa
«MpuxogHbIN KaccoBbIK opaep»

Pa6ota ¢ sokymeHToM «lMpuxogHbiii Kaccosuiit Opgep»
Kako# cyet sanucaH B none KoppecnoHaupyoLiMn cyeT
Ecnu cyert 46 (Peanusauus) Torga
Ecnu B nokymeHTe ykasaH Hanor C lNpogax Torpga
MNMposopaka [le6et(46) Kpeaut(68,30)
KoHey Ecnu
Mpoeoaka le6et(50) Kpeaut(46)
Ecnu cyer 62 (Mokynatenu) Toraa
Ob6paboTtka cyeta 62 ([Mokynatenu)
Ecnu cyert 64 (Mpeponnara) Toraa
Ecnu B nokymeHTe ykasaH Hanor C lNpopax Toraa
Ecnu mecTHble 3akoHbl TpebyiloT nnatutb ¢ aBaHcoB Hanor C MNpogax Torga
Haumucnsem Hanor C lNpopax ¢ aBaHca
MNMpoBsopgka [le6et(64) Kpegut(68,30)
KoHey Ecnu
KoHeu Ecnu
Buipensem HOC c aBaHca
MpoBoaka [ebet(64) Kpeaut(68,2)
Mposoaka [lebet(50) Kpeaut(64)
Ecnu gpyro# cyet (He 46, 62, 64) Toraa
MNMpoeopka fe6et(50) Kpeaut(KoppecnoHaupyowmin cyer)
KoHeu Ecnu
KoHey paboTbl C JOKYMEHTOM

Hpuueuauue. HopmaTuBHbBI® [OKYMEHTh YacTo MeHsAKTCs. B HacToswee Bpems
Hanor c npoAaax otMeHeH. HO Mbl He cTanu ucnpaensaTh AOKYMEHT, COXpaHuB
ero Kak UICTopu4ecKkyio perimkBuio

Puc. 178. TekctoBasi 3anucb (nceBgokon) o6paboTku gOoKyMeHTa
«puxoaHbIX KaccoBbi opaep»
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PaGoTta c fokymeHTOM
«MpuxoaHbIi KaccoBLIf opaep»

Kakow cyet 3anucaH B none
«KoppecnoHaupyiowmii cyet»?

I I I

Cuer 46 Cuert 62 Cuer 64
(Peanusauusn) (MokynaTenw) (Mpeponnara)

Lpyrow cyet
(He 46, 62, 64)

B nokymeHTe \ Het Oﬁpaﬁggka gxgggml-?:;gr ROl MpoBoaka
ykasaH Hanor Fasia Oe6et (50) Kpeaut
¢ Mpopax (MokynaTtenu) c lNpopax (Koppe(cno)Hp,i-
Aa pyloLKii cyeT)
aa
MecTHble
3aKOHbI HOT
TpebyloT nnaTtutb
c aBaHcoB Hanor
MpoBoaka ¢ NMpopgax?
Hebet (46) na
Kpeaur (68,30)
Hauucnsem
Hanor ¢ NMpogax
Cc aBaHca
l
MpoBogka
NpoBopka Hebet (64)
He6et (50) Kpeaur (68,30)
Kpeaut (46)

Boigensem HOC
C aBaHca

MpoBogka
[ebert (64)
KpenuT (68,2)

NMpoBoaka
Oebert (50)
Kpepur (64)

( KoHeu ’

Puc. 179. [lpakoH-cxeMa, onucbiBalowas paboTty ¢ JOKYMEHTOM
«puxoaHbliA KaccoBbi opaep»
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[Tpumep
TekcToBoM 3anucu obpaboTtkm Cyeta 62
Npu NOCTYNJeHNUN geHer B Kaccy

O6paboTka cyeta 62
MpoBepuTh 3agonxKeHHOCTb Mokynarens
Ecnu EcTb 3afonxeHHocTb Yy lNokynartena Toraa
Ecnu NokynaTtenb nnatut Gonblie 4yem gonxeH Ham Toraa
Mpepynpeautb Gyxrantepa 06 atom
KoHey Ecnu
Ecnu Metoa onpegenexnus Boipyyuku o Onnare torga
Ecnu ecTb HeonnayeHHas oTrpyska Torga
BoiuucnuTe kakasi yactb gonra lNMokynartens racutcsa cymmon Onnarhbli
MponopunoHanbHO YMEHbLUTb CYMMY HeOomnna4yeHHoW OTrpy3Kku
Mpoeoaka fle6er (MNC) (NC — sabanaHcoBbif cYyerT).
KoHey Ecnu
KoHeu Ecnu
KoHneu Ecnu
Ecnu B gokymeHTe ykasaH Hanor C lNpogax Toraa
Hauyucnsiem HeonnavyeHHblit npu otrpyske Hanor C lNMpogax.
MNposoaka [le6et(76,4) Kpeaut(68,30)
KoHeu Ecnu
Ecnu MeTop onpenenexus Boipyyku Mo Onnate Toraa
Hauyucnsem HeonnavyeHHblt npu oTrpyske HAC.
MNpoeoaka [ebet(76,4) Kpeaut(68,2)
Ecnu B pokymeHTe ykaszaH H'CM Torga
Hauyucnsiem HeonnavyeHHbl npu otrpyake HICM.
MNpoBoaka [e6et(76,4) Kpeaut(67,2)
KoHeu Ecnu
KoHey Ecnu
MNposoaka [1e6et(50) Kpeaut(62)
KoHeu o6paboTku cyeta 62

lpumeyaHue. HopMaTuBHbI@ JOKYMEHTBI YacTo MeHsAIoTCA. B HacTosiwee Bpems
Hanor ¢ npogax otMeHeH. Ho Mbl He cTanu ucnpaBnATb JOKYMEHT, COXpaHUB
ero Kak MCTOPUYECKYIO PeNiMKBUIO

Puc. 180. TekcTtoBas 3anucb (ncesgokon) o6pabotku Cuyera 62
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C O6paboTka cyeTta 62 )

EcTtb
3a0/K@HHOCTb
y MokynaTens
Mokynartenb
nnaTuTﬁonbme,
yeM gonxeH
HaMm?

MpepynpeauTtb
6yxranTtepa
06 aTtom

eT

MeTtop
onpeneneHus
BbIpYYKH

no onnare?

aa

EcTbk HOT

HeonnayeHHas
oTrpyska?

aa

BblYMCNUTL, Kakas
yacTb gonra
Mokynarens
racurtcs

Cymmoii onnarbl

MponopuuoHansHo
YM@HbLIMUTb CyMMY
OTrPYXeHHbIX

W HEeONna4YeHHbIX
TOBapoB

lMpoBoaka
Heber (C)

(NC - 3abanan-
COBbI} cYyer)

B npokymeHTe
T ykasaH Hanor

Yyer
cebGecToumocTu Yyer
OTrpy3Ku Hanoros

HeT

c Npogax
aa

Hauyucnsaem
Heonna4yeHHbIH
npu oTrpyske
Hanor c NMpogax

I
MpoBoaka
Ne6er (76,4)
Kpeaut (68,30)

MeTton
onpeaeneHus
BbIPY4KH

no onnare?

Aa

HeT

Hauucnsem
Heonna4yeHHb
npu otrpyske HAC

NMpoBopaka
Ne6ert (76,4)
Kpepur (68,2)

B nokymeHTe
ykasaH HFTCM?

Aa

Hauucnsem
HeonnayeHHbIH
npu OoTrpyske
HICM

l

MpoBoaka
NeGerT (76,4)
Kpeaumr (67,2)

/'\

WUtoroeas nposogka
cyera 62

==
I | I
MpoBepka Yyer Yyer UTorosas
3a0MKeHHOCTH ceGecTouMOCTH Hanoron npoBojka
Mokynatens OTrpy3ku cyera 62

MpoBopka
He6ert (50)
Kpeaut (62)

( KoHeu )

HeT

Puc. 181. [lpakoH-cxeMa, onuceiBalowas obpaboTky cyeta 62 npu noctynneHuu geHer B kaccy
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§7. BbiBOAbI

L.

B coBpeMeHHBIX cucTeMaX OyXIaJTepCKOro yuyera IIPUMEHSIOTCS CJI0K-
HbIE ITpaBujia aHaan3a u 00paboTK1 HHMOPMAIIUH.

ITH TpaBUJa 3a4acTylo TPYAHO OOBSICHUTH OyXrajTepy, MOTOMY YTO
OHU IPEACTABISAIOT COOOH JTMHHbBIE IIEIIOYKN aHaAIM3a U IPUHATHS Pe-
menust. [Ipu BHeApeHun OyXrajTepcKux MporpaMM HEPeJIKO BOSHUKAET
pobJieMa HenoOHUMAHUSL.

Ecyii Oyxrairep He IOHUMaET, Kak IporpaMMa (pOpMUPYET IPOBOKH, Y
Hero Bo3HuKaeT HeoBepue. HemoBepue moposkiaetT HeyMeHue U HeKe-
JIaHue UCTI0Jb30BaTh MIPOTPAMMY.

ssvix JIPAKOH 1no3BoJisier pemuTh JaHHYIo Ipodsemy.

B a3bIk 3am0keHa cucteMa IpaBuJi, KOTOPbIE YJYUYIIAlOT BOCIIPUATHE
uHdopmarru. Odgopmienue cxeM 1o ITUM TIPaBUIAM JleJIaeT UX MOHSIT-
HBIM JIIOOOMY U€JIOBEKY.

Biarogapst apakoH-cXeMaM M3JIOKEHUE MBICJH IPUOOPEsIO HarJisi-
HOCTbH M JIOXO/TYMBOCTD, CBOMCTBEHHbBIE TPpauKe.

B Texkcte Mbl MCTIONIB3YeM ITPAKTUYECKU OJITHO U3MepPeHUe — BePTUKAJIb.
A B npakoH-cxeMme uHdopmanus 3HeKTUBHO Pa3BOPAUYMBAETCS B JIBYX
U3MePEeHUSIX — BePTUKAIBHOM M TOPU30HTATbHOM. JTO Ba)KHO, TIOTOMY
4YTO CUCTEMA «I'JIa3—MO3T» JIy4llle BOCIIPUHUMAET ITaHOPaMHY10 HHMOP-
Malluio.
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AJNTOPUTMbI
B ATOMHOW
SHEPTETUKE

§1. AJITOPUTMbI AN ONUCAHUA CNIOKHbIX NPOLECCOB

3a 1mocjeiHre CTO JIeT CJI0KHOCTb TPy/a CKauKooOpasHo MaMeHuaach. Tpy
cTaJl BO MHOTO pa3 CJI0KHee, pasHooOpasHee, MHOTOIPaHHee.

Yr100bl OATOTOBKA K CJA0KHOMY Tpyay Oblia a(dekTuBHOM, BO MHOTUX
(XOTs U He BO BCEX) CJIydasix HeOOXO[IUMO UMETh ONUCAHUEe NPeOcmOosiueli pa-
6omut. Takoe onucanue J0JKHO ObITh OU€Hb XOPOIIMM. ITO 3HAYUT — J[OCTYII-
HBIM, YIOOHBIM, JIETKUM JIJIsI TIOHUMAHUSI.

CymiectBytot iu Takue onucanusi? Het, He cyiecTByIoT!
Cnenaem orosopky. Orucanusi, KOHEYHO, €CTb, U UX JOBOJIb-
HO MHOro. Ho onu, Kak IpaBuio, UMEIOT HM3KOE KayeCTBO.
Nwmelomnuecss onucaHusi M3JI0KEHbl TPYAHBIM, HEHMOHSTHBIM
(TEKCTOBBIM) SI3BIKOM.,

Onu HenpuroAHsl /711 3G GEeKTUBHOTO 00yUYeHUsI, TaK KaK Tpe-
OYIOT CMIIKOM OOJIBIIOTO BpeMEHU JIJIsi HOHMMaHMSL. DTO 3Ha-
YUT, YTO IIPOMU3BOAUTEILHOCTD IIOHUMAHUS CJAMIIIKOM MaJa.

Jlo mocsieinero BpemMeru atoi mpobsieme (1pobsieMe XOPOIINX OMMCAHII )
HE YeJSI0Ch H0JKHOro BuuManus. CienctBueM 1og00HOro peHebpeskeHns
ABJISIOTCS 3HAYUTEbHbBIE SKOHOMUYECKUE U MHTEJIJIEKTYaJIbHble TTOTEePH.
B ¢Ba3u ¢ 9TM MOXKHO c/1e1aTh HECKOJIBKO 3aMEYaHUi.
@® CyurecTByIolme CrocoObl OMMCAaHUs CJIOKHBIX HPOLECCOB OTCTAIM OT
JKU3HU U HE Y/IOBJIETBOPSIIOT COBPEMEHHBIM TPeOOBAHMSIM.
® Bo MHOruX cirydasx CJI0KHbIE ITPOIecchl MOKHO pacCcMaTpUBaTh Kak aJi-
TOPUTMBI.
® YT00bI OpraHn30BaTh IPOU3BOACTBO XOPOIIUX OMUCAHUN /11T CJIOKHBIX
MPOIECCOB, HYKHO HMMETb HPrOHOMMYHBIM AJTOPUTMUYECKUI S3bIK.
SABbIK, TOCTYITHBIN /1 HIMPOKOTIO Kpyra CIeluaJnucTOB, He 3HAKOMBbIX C
AJITOPUTMaMU.
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® B kauecTBe TaKoro si3bIKa 11e1ecoo0pasto ucrosib3onaTh g3bik JIPAKOH.

® [IIupoxoe nmpumeHeHue JApakKOH-CXeM JJIsI ONMCAHUS CTPYKTYPbI CJIOK-
HOWU J1eATeJIbHOCTU U HAYKOEMKHUX ITPOIECCOB MTO3BOJIMT 3aMETHO TTOBbBI-
CHUTD IIPOJAYKTUBHOCTh YMCTBEHHOTO TPY/a.

§2. YPE3BbIYANHO CJIOXXHBIE ANITOPUTMbI

WNnorpa Beicka3biBaioT muenue, uro JJPAKOH xopoino onuce-
BaeT IPOCThIE 334l U HEIPUTOEH /s M300PaKeHUs CJI0XK-
HeIX 1pobsieM. Idto HeBepno. [JPAKOH crerumanpbiHo CKoOHC-
TPYHUPOBaH, YTOOBI 0OJIETYUTH OIUCAHUE W PellleHne TUPOKOTO
CIieKTpa 3ajia4, BKJIOYas caMmble cJokHble. Bosiee Toro, yem
caoxkHee n1podseMa, TeM GOJIbIIe BBIUTPHIII OT MCIIOJIb30BAHKS
sa3pika JIPAKOH.

OpaHoit u3 mo0OHBIX 3a/1a4 SIBJSIETCS IPOEKTUPOBAHKE SI/IEPHOTO PEAKTO-
pa. SIcHo, 4TO BTO TpaH/MO3Hasl, 3alpeiesibHast 110 CJA0KHOCTH IIpobieMa.

Ecam msobpasuth cioxuyio mpobsiemy Ha ssbike [[PAKOH,
HaOJ/IOIaeTCsl CJAEAYIONMI Heo)xuaanubiii addexr. Xopoio
3HAKOMasl 3a/la4ya Ha IJiasax 1mpeoopakaeTcs 1 IIpecTaeT rmepes|
HaIlIMM U3YMJIEHHBIM B30POM B COBEPIIEHHO HOBOM cBeTe. OHa
PE3KO YIIPOIIAETCS U CTAaHOBUTCS SICHOM, YeTKOU, 0003PUMOIA.

Koneuno, Bce 9T0 He Ha/[0 MOHUMATD CAUIIKOM OyKBajibHO. CJI0KHOCTD
eCTb CJI0KHOCTD, M IMTOJIHOCTHIO N30aBUTHCS OT Hee HEBO3MOKHO. TeM He MeHee,
O/IHA U3 OCHOBHBIX MJIEM KOTHUTUBHOW 3SPrOHOMMKU B TOM M 3aKJIIOYAeTCs,
4yTOOBI — B TIPejiesiax BO3MOKHOTO — YCTPAHUTh HEOIPABIaHHYIO CJIOKHOCTb.
W npejicTaBUTh TPOMO3IKYIO M TPYIHYIO 3a/1a4y B MAaKCUMaJIbHO Y/100HOI 1 Ha-
raganoun popme. ITo npunnuny: «ITocmorpen — u cpady nonsi!». «Barsnyur —
1 cpa3dy CTajio sICHO!».

§3. IPAKOH U CI0KHOCTb

SAspik [IPAKOH criocoben yrpocTuTh U ¢/iesiaTh HarJIsITHON CJIOKHEUTITYIO 3a-
Jlauy IPOEKTUPOBAHUS SIIEPHOTO PeakTopa.

ITpexie Bcero, HEOOXOAMMO IOJYUUTH 11€JIOCTHBII B3TJ/Isi/l Ha 1pobJieMy.
g aToro cay:kut cnenuanbHag gurypa — wanka. OHa 3ajaeT CMbICJIOBOMU
KOCTSIK aJITOPUTMA.

W3ioMuHKa B TOM, UTO IIAIIKA JIeJIaeT YeJI0BEKY 1eHHbIE ITOJACKa3Ku, 00J1er-
qaionine padoty yma. Kak usBectro, manka (puc. 182) 1mo3BoJisieT MoJydnuTh
OTBET Ha TPH «IapcKux» (Hanbosee BaKHbBIX) BOIIPOCA:

1. Kak naswsiBaercd 3aj1aya’?
2. U3 CKOJIbKUX YacTer oHa COCTOUT?
3. Kak HasbiBaeTcs Kaxjaasd 4acTh?
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NMpoekTupoBaHue I-I-I A n KA
finepHoOro peakrtopa

BeiGop PacueTHbii PacueTHbii Pacue- PacueTHbill Pacuert
CXEeMHO- aHanus aHanus THBIW aHanus paauna-
:gl;ng:‘yK- z;‘i‘)';‘{";‘;' g“‘”ﬁ" aHanus 3NeMeHTOB LUMOHHOM

. S04 asapuit peakTopa 3aWMnTH
pelweHuni PeXUMOB CHOCTH

Puc. 182. llanka — BaXHbI aneMeHT cunyata. OHa genaert ApakoH-CXemy
CTPYKTYPHO AICHOW U NOKa3biBaeT rnaBHbie YaCTU CTPYKTYpHI

Bor oTBetsl s puc. 183.
® Kak naswiBaercs 3agaua? (Yumaem 3a2071080K anzopumma,).

[IpoexTupoBanue s71epPHOTO peakTopa.
® 13 ckonbkux yacteit ona coctout? (Cuumaem ukomvl <umsi 6emKu» ).
N3 mecTu.
® Kak nasbiBaeTcs Kaxaast yacTh? (Yumaem mekcm 8 uKonax <umst 6emxiL» ).
® BbLIOOP CXEMHO-KOHCTPYKTUBHBIX PEIIEHMII;
® pacueTHbBIN aHAJIU3 CTAITMOHAPHBIX PEKUMOB;
® pacyeTHbIN aHAU3 CUCTEM Oe30ITIaCHOCTH;
® pacyeTHBIN aHAJIN3 aBapul;
® pacyeTHBIN aHAJIU3 AJIEMEHTOB PEAKTOPa;
® pacueT paJiMaIllMOHHOMN 3AIUTHI.

CKOJIbKO BpeMeHU HYKHO, 4TOOBI BIUTATh 9Ty MHbOpMalmio? Munyry?
[Be? Tpu? Ilsarp?

[MTamka gaer obiiee npejcrasiaenue, 6es geraneit. Biaarogaps marnke unra-
TeJIb IOJIyYaeT OPUEHTUPOBKY O Ipod/ieMe MpaKTHYecKn MTHOBeHHO. IIpuuem,
4TO OYE€Hb BAKHO, BpeMs OPUEHTUPOBKU ITOUTH HE 3aBUCUT OT CJIOKHOCTHU 3a-
Jlaud U COCTaBJISgeT CUYMTAaHHbIE MUHYTHI.

W3 manku Mbl y3HaJiu 3aro/10BKU BeTOK. [Tocse aToro, kak Bcerza, IpucTy-
1aeM K JIBYM CTaH/apPTHBIM OIlepPallUAM:

® wu3y4YeHuIo Co/IepKaHUA BETOK,
® aHa/IM3y UX B3aUMO/IEUCTBUS.

YT00BI BBIIOJHUTH 9TH ONEPAIlMU U TIIATEJbHO M3YYHTh aJTOPUTM Ha
puc. 183, unraresio Bpsiz in morpedyercst 60Jblile, YeM ITHa/[laTb—ABaAlaTh
MUHYT. (Peub, pagymeercs, ujeT o crieluaaucTax uin CTyJIeHTax, a He O YeJio-
BeKe C VJIUILbI ).
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NMpoekTupoeaHue
aTOMHOro peakTtopa
o
I I
BeiGop PacyeTHbI# PacyeTHbI
CXeMHO- aHanus aHanus
KOHCTPYKTUBHbBIX| | cTauMoOHapHBbIX CUCTEM
peweHun pexumos 6e3onacHoCTH
BeiGop AHanusa
CXeMbl nponuBKHU
peakTopa peakTopa
BuiGop PacuyerT
KOHCTPYKUMUM 3toT CUCTEeMBI
PackpbiT TennooTteoaa
Ha puc. 184 peakTopa
Pacuer
PacyerT CUCTEeMbl
cTauuoHapHbIX aBapuiHoOro
napaMeTpos oxmnaxneHus
1-ro KOHTYpa 30HBI
aToOMHOTO
peakTopa
PacuerT
cCUCTeMBbI
BBoaa Gopa
CxeMHO- CxeMHO-
KOHCTPYKTUBHbI@ HeT KOHCTPYKTUBHbI@ HeT
peweHus peweHuUn
COOTBETCTBYIOT COOTBETCTBYIOT
Tpe6oBaHuaM? Tpe6oBaHuaM?
Aa Aa
Pacuer
BOAHO-rasoBoro
XUMUYECKOoro
pexuMma
PacyeTHbI PacuyeTHbli Boibop PacuyeTHblii BuiGop
aHanus aHanus CXeMHO- aHanus CXEeMHO-
cTauuMoHapHbIX cucTem KOHCTPYKTUBHbIX aBapuii KOHCTPYKTUBHBIX
PEeXuUMOoB 6e3onacHoOCTHU peweHunn peweHuni

I I I |
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Puc. 183. OyeHb CNOXHbIW anropuTM «[TpoekTupoBaHue aTOMHOro peaktopa»

PacyeTHbI i
aHanus

aBapum

3t1oT
ajiropuTM
PackpeiT

Ha puc. 185

PacyetHbit
aHanus
3NeMeHTOoB
peakTopa

AHanus PacyeTHbI#
PeakKTUBHOCTHbIX aHanus
aBapui TeMnepaTtypHoOro
aTOMHOro peakrtopa COCTOSHUA
KOPMNYCHBbIX
KOHCTPYKUUN
peakTopa
Ob6ecneuyneaeTcs
TennoTexHuyeckas HOT
HafneXHOCTb 30HbI
u peaktopa?
PacuyerT
aa pabouux
opraHoB
AHanus asapui cucTeMsbl
TennooTeoga aBapuiHO#
3awunTel
Ob6ecneyuBaeTcs _—
TennoTtexHuyeckas
HafgeXHOCTb 30HbI PacvyeT
M peakTtopa? KOHCTPYKUMOHHBIX
3NeMeHTOoB
aAa 1-ro kOHTYpa
AHanus aBapum
pasrepMeTusauuu
Ob6ecneyuBaeTcs
TennoTexHuyeckas HeT
HageXHOCTb 30HbI TpeGosanus
 peakTopa? no HageXHoCTH
na peakTopa u ero ane-
MEeHTOB yaoBNe-
AHanus TBOpAlTCA?
pagvMaulMOHHBbIX
nocneancTBUM
aBapun

PacuyeT
pagMauMOHHOWM
3aWwmThl

\|/

Pacuer
paguMauUuOHHOMW
3awWwmThl

Bbinyck
TeXHUYEeCKOW
AOKYyMeHTauuu

1 KoHeu )

HeT

PacuyeTHbl# PacyeTHbili PacueTt PacyeTHbiiA
aHanus aHanuws paguauuoOHHOM aHanusa

3M1eMEeHTOB cTauyMoHapHbIX 3alWUThI cTauMOHapHbIX
peakTtopa pexumosB pexumos

l
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PacuyeT cTayuMoHapHbIX
napamMeTpoB 1-ro KOHTypa
aTOMHOro peakrtopa

=
AHanusa AHanus
HEWTPOHHOM Tennorua-
dUsnkmu paBfiuKH
aKTUBHOW aKTUBHOM
30HBI 30HBI
Pacuert Pacuer
HEWTPOHHO- TennoruapasruKu
pusnYeckux aKTUBHOW 30HbI
XapakTpUCTUK
aKTUBHOM
30HBbI
O6ecneuunBaeTcs HeT
TennoTtexHu4yeckas
HaOeXHoCTb?
na
Ob6ecne- MoxHo
yuBalwTCcH obecneuynTb
3¢|¢19x1naubne i HageXHoOCThb Her
HEeWTPOHHO- 3a cyer
dusnyeckune npodpunum-
XapaKkTpUCTUKKU poBaHus
aKTUBHOM aKTUBHOM
30HbI? 30HbI?
na na
AHanus AHanus AHanus
Tennorua- 3aBep- Tennorua- HeWTPOHHOM 3aBep-
paBnukKu weHue paBnUuKu bu3nKm weHue
aKTUBHOWM pac4yeTa napore- aKTUBHOM pacuyeTa
30HBbI HepaTopa 30HBI
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Puc. 184

. Anroputm «PacyeT ctayuoHapHbiX NnapaMeTpoB 1-ro KOHTypa
aToMHOro peakrtopa»

AHanus
Tennorva-
paBriMKK
naporeHe-
paTtopa

Pacuyer
Tennorua-
paBliMKK
naporeHe-
paTtopa
BuinonHsawoTcH
TpeGoBaHusa HeT
TexXHU4YecKoro
3agaHuA no
napameTpam
nTy?
aa
MoxHo
obecneuunTb
BbiNOMHeHUe
TpebGoBaHum
3a cyer
Tennortex-
HUYECKUX
3anacoB?

/

AHanus
Tennorua-
paBriMku
1-ro KOHTYypa
M BeiGop
Hacoca

AHanus

Tennorug-
paBnuKu
aKTUBHOM
30HbI

AHanus

Tennoruvg- _

paBnukKu ?uaBBHere
1-ro KOHTYpa pacuyeTa

u BbiGOp

Hacoca

PacuerT ( KoHey )
Tennoruag-

paBrnuku

1-ro KOHTYypa

PacueT
LUMPKYISA-
LMOHHOro

Hacoca

HeT

il ™

3aBep-
weHue
pacyeTa

P e W

3aBep-
weHue
pacyera
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AHanua peakTUBHOCTHbIX aBapui
aTOMHOro peakTtopa

-

CocTtaBneHue
nepeyHs
NPOeKTHbIX
aBapui

Apantauusa
UCXOOHBbIX
cobbiTUNA
HOPMAaTUBHBIX
OOKYMEHTOB

CocrtaBneHue
nepeyHs
3anpoeKTHbIX
aBapui

BbeiGop
MCXOOHbIX
cobbITUIA

Pac4yeTHbI
aHanus
aBapumn

Bbibop
oyepeaHoOM
aBapuu

OononHeHue
nepeyHs
MCXOOHBIX
coObITUIA

BeiGop
COBOKYMHOCTHM
[ONONHU-
TenbHbIX
OTKa30B

AHanus
BO3MOXHOCTH
pac4eTa no
CYLLEeCTBYOLUM
nporpaMmmMmam

PaapabGoTka
nepe4yHs
AONOnHN-
TenbHbIX
OTKa3oB

KayecTBeHHbBIN
aHanus
aBapui

HanucaHue
cueHapuesB
pasBuTuA
aBapum

MonoXxuTtenbHbIA
pesynbraTr
aHanusa?

aa

HeT

HopaboTka
MeToaAMUK
M nporpamm

BoiGop
Haubonee
TAXenbIX
aBapum
Ha oCHOBaHUMU
Ka4yecTBeHHOro
aHanusa

/]\

CocTtaBneHue
nepe4vHs
3anpoeKTHbIX
aBapuvi

PacuyeTHbIA
aHanua
aBapum

Pacuer
MOLLHOCTHU 1
pacnpeneneHus
napameTpos
pabouux cpepg

Pacuer
TennoBoro
COCTOSHUSA
3NeMeHTOB

obopynoeaHus
peakTtopa

/I\

AHanua
KadecTBa
NpoOXoXOeHus
aBapui

I
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Puc. 185. Anroputm «AHanus peakTUBHOCTHbIX aBapum
aTOMHOro peakropa»

AHanus
KavyecTBa

aBapu#

npoxoxaoeHus

AHanus Ha

LOKyMeHTaMm

cooTBeTCcTBUE
HOPpMaTUBHBIM

Peaynbtar
aHanuaa
nornoxuTre-
NbBHbIA?

3aBepweHue

pac4yeToB

OdopmMmneHue
MmaTtepuanos

\\ rer
/

aAa

AHanus Ha

3agaHus

cooTBeTCTBUe
TpeGoBaHuaM
TexXHU4YecKoro

PesynbTaT
aHanusa
NnoNoXuTte-
JNIbHBIA?

\ HeT

/

aa

NMpoaHanwu-
3MpoBaH BecCb
nepe4yeHb
aBapun?

\ =
/

PacuyeTHbI
aHanua
aBapu¥

3aBeplieHue
pacyeToB

( KoHey )

Oopa6GoTka
CXeMHO-
KOHCTPYKTUBHbIX
pelwweHunn

HopaboTka
cueHapuesn
pa3BuTUA
aBsapuvmn

Pac4yeTHbI
aHanus
aBapumu

|
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§84. BAXXHAA POJIb BCTABOK

Anroputm Ha puc. 183 comepxut GoJbinoe uncsiao BeraBok (mporeayp). Har-
puMep, BO BTOPOM BeTKe ecTh BcTaBKa «PacueT craiimoHapHbIX mapaMeTpoB 1-1o
KOHTYpa S/IepHOTO peakTopar. A B ueTBepToil — BcTaBka «PacyeT peakTHBHOCT-
HBIX aBAPUI SI/IEPHOTO PEAKTOPa». ITU BCTaBKU PACKPBIThI Ha puc. 184 u 185.

Puc. 183—185 ybeauTeibHO IEMOHCTPUPYIOT, 4TO JII0O0M, CKOJIb
YIO/IHO CJIOKHBIA aJTOPUTM MOKHO M300PasuTh C ITOMOIIbIO
IIPOCTOTO U €IMHOO0OPA3HOTO pUeMa — 0eKOMNO3UUUL.

Jlexomnosuyus arzopumma — pasdbueHne ajiropuTMa Ha HECKOJIBKO YPOB-
Hell nepapxun (KOTOpbIe MOX0KHM HA 9TAKM B MHOTOITAKHOM TTUPaMuU/Ie).

[TockosibKY MbI Be/ieM peub 00 3PrOHOMUYHBIX (HATJISI/[HBIX) a/JITOPUTMAX,
YMECTHO UCIIOJIb30BaTh TEPMUH IP2OHOMUUHAS OCKOMNO3UUUSL ATITOPUTMA.

Bepxnuii ypoBenb uepapxuu (BepXHUil 3Tak) mokasaH Ha puc. 183. Ero
MOKHO paccMaTpUBaTh KaK BEPHIMHY TMTaHTCKOW TMTMPaMU/IbI, OTKY/a OTKPbI-
BaeTCs B3TJIsIJI Ha 1PoOJIeMy € BBICOTHI HTUYBErO ToJjieTa. TaMm e mepedmnc-
JISTIOTCSI BCE aJITOPUTMbI BTOPOTO YPOBHsI, KOTOPbIe B Halleil BooOpaskaeMoi
IUpaMijie PaciioIoKeHbl Ha OJIMH 1Iar OJIvsKe K 3eMJIe.

PaccmaTpuBast aaropuTMbl BTOPOTO YPOBHS (IIpUMeEPHI KOTOPHIX TOKa3a-
Hbl Ha puc. 184 u 185), jerko 3aMeTHTh, YTO B HUX YKA3BIBAIOTCS aJITOPUTMBbI
TPETHETO YPOBHSI, KOTOPbIE HAXOAATCS elile O/vKe «K 3emiie». To ecTb JaioT
OoJiee JieTaibHOE 3HAKOMCTBO € MPOOJIEMO.

[ToctemmenHo cryckasch ¢ BEPHIMHBI THPAMUbI K €e OCHOBAHHIO, Mbl Ha-
OJ110/1aeM TI0cIeJoBaTeIbHOE padduenue (JIeKOMIIO3UIINIO) CJI0KHOI IpobIie-
Mbl Ha Bce Oojiee MeJiKMe M 1moApoOHbIe geTain. B koHeunom utore (Korua
MbI CITYCTUMCS «Ha YPOBEHb 3eMJIM») ATH JIeTaJIU JaJyT ucuepiibiBaioliee u
IIOJTHOE OIMCaHue Hailero ajropuTma. IIpu HeoOXOAMMOCTH €ro MOKHO J10-
MOJIHUTH CIIPABOYHUKOM, COJIEPIKAIINM OIIPE/Ie/IEHUST BCEX MCIOJIb30BAHHBIX
MOHATHUM.

Baxxnbim jocTtonHcTBOM sBJisieTcst TOT pakT, uTo s13bik JJPAKOH He 3aBu-
CUT OT YpOBHs uepapxun. OH UCIIOIb3yeTCs M Ha CaMOM BEPXY, U Y OCHOBAHU S
nupamu/ibl. boarosapsi aTomy joctUraeTcsi pe3koe yIpolleHue aJropuTMOB
10001 ciiokHOCTH. B MTore 0c060 cioxHas («yMy HEIOCTUKUMAsT» ) TpodJie-
Ma TIpeBpaIiaeTcss B OTHOCUTEIHHO MIPOCTYIO, SICHYIO W HATJISIIHYIO.

Jlo cux 1mop mpakTUUYecKu OTCYTCTBOBAJIU AP pexmusHvle apzo-
HOMUUHBIe M300pa3UTEIbHBIE CPE/ICTBA, MO3BOJISIIONIHE OJHO-
BPEMEHHO peliaTh /[Be 3a/[a4u: KOTHUTUBHYIO (hOpMaIn3aInio
¥ BU3YaJIM3aIuio OOIbIINX aaropuT™MoB. [1o aToil npuynne ie-
JIOCTHBIN B3TJIsI/[ Ha OOJIBINON aJrOPUTM, KaK Ha JIeTePMUHU-
POBaHHbBI MHOTOCTYIIEHUATBIA IPOIECC, MMEOIHI HavYaao u
KOHEII, TI0 CyTH JieJia ObLT HeJI0CTYIIeH MIMPOKOMY KPYTy crie-
[IUAJINCTOB M YYAIIHUXCS.
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Pambiiie 1eIOCTHBIH B3IJIsI/T HA TPOOJIEMY OCTABAJICS JOCTOSTHUEM Y3KOU
IPYIIIBI 3JIUTHBIX CIEIMAJINCTOB, KOTOPbIE «BCe Jiep:KaT B ToJioBe». V3-3a 3T0-
ro OCTaJIbHBIM YHYaCTHUKaM CJIOKHOTO ITPOEKTa BBIHYXK/JACHHO OTBO/AUJIACH HE-
3aBU/IHASA POJIb BUHTUKOB TBOPYECKOTO KOJIJIEKTHUBA, KOTOPbIE J0JIKHBI 3HATh
CBOHM <«IIECTOK». V1 KOTOPBIM «HE IOJIOKEHO» UMETh I1[E€JIOCTHOE ITaHOPaMHOe
BHUJICHME TIPOIlecca BO BCEU ero MHOTOCJIOKHOCTH.

Asvik [IPAKOH nosBosisier caenaTth Ba)KHbIN IIar K ycTpaHe-
HIIO 9TOro HejpocraTka. OH aeT BO3MOKHOCTH Oosiee addex-
TUBHO OPraHU30BaTh COBMECTHYIO padOTy YYaCTHUKOB CJI0KHO-
ro mpoekrta. M 6ojiee pasyMHO HCIIOJIb30BAaTh MHTE/JIEKTYallh-
Hble pecypchbl UX KOJIJIEKTUBHOTO MO3Ta.

Xopomasg (sproHoMmuyHasg) rpaduka yIopsaoYMBaeT CJOKHBIM TEKCT
u cTpykrypupyer ero. Ona pasObuBaeT OrpOMHYIO CJIOBECHYIO TJIbIOY Ha Ma-
JIeHbKUE TIOPIUHU, KOTOPbIEe MOKHO IPOTJIOTUTD JIETKO U € YA0BOJIbCTBUEM. B
pesyJbTare YuTaTesb I10JydaeT JO0JTOK/IaHHYIO ITOMOIlb, TaK KaK aJrOpuTM
cTaHOBUTCS OOJiee JIeTKUM JIJIsT IIOHUMAaHUSI.

§5.BbIBO/J1bl

1. Yrob6s1 obecrieunTh 3(hHEeKTUBHOE BHITIOJHEHNE CJI0KHON HayKOEMKON
paboThl, HEOOXOAMMO UMETD €€ OIMCaHMe.

2. CymiecrByioiue criocoObl onmucanusi 0co00 CIOKHBIX TPYAOBBIX MPO-
I[ECCOB OTCTAJIM OT JKU3HU U He YIOBJIETBOPSIOT COBPEMEHHBIM TPeho-
BaHUM.

3. UrtoObl OpraHu30BaTh IIPOU3BOACTBO XOPOILIMX OMUCAHHUI s 0c000
CJIOJKHBIX TPY/IOBBIX MPOIECCOB, HYKHO UMETb CIIeI[MaJIbHbII aJITOPUT-
MUYECKUH A3bIK. S3bIK, IOCTYIHBIN /IS IMPOKOTO KpyTa CHeruaanc-
TOB, HEe 3HAKOMBIX C aJITOPUTMaMH.

4. MoKHO TIPEANOI0KNTh, YTO IIMPOKOE IMPUMEHEeHNe JIPAaKOH-CXeM LIS
ONKMCAHMST CTPYKTYPbI 0COO0 CJIOKHOU JIEATEIbHOCTH M HAyKOEMKHX
TPY/IOBBIX MPOIECCOB MTO3BOJIUT 3HAYMTEHHO YIYUIIUTh PaboTy yma u
HOBBICUTD 9 (PEKTUBHOCTD Pa3BUTU 00IIECTBA.

B aT0ii raBe orucan METO/1 3P2OHOMUUHOL 0eKOMNO3UYUL, TIO3BOJISTIOIITHIA
CTPOUTD CJI0KHbIE anTopuTMbl. Hapsay ¢ HUM MOKHO UCTIOJIb30BATD el1le
OJINH METOJT — METO/T MHOZOCPAHUYHBLY CULYIMOB, KOTOPDII Oy/IeT onu-
caH B TviaBe 30.
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AJNITOPUTMbI
B bUOJIOTUN

§1. PYKOTBOPHbIE W HEPYKOTBOPHbBIE AJITOPUTMbI

Jlo cux 1mop Mbl paccy:kjaanu 06 aJlropuTMax, KOTOpbie MPUILY-
MaHbl yenogexom. Ho cylecTBYIOT U MHbIE TIPOIIECCHI, K CO3/1a-
HUIO KOTOPBIX Y€JIOBEK HEe UMeeT HUKAKOTO OTHOIIEHUS.

Nwmetorcst B BULY HEPYKOMBOPHbLE AJITOPUTMBbI, CO3/IaHHbIE TTPU-
PO/ION B XOJ/Ie €CTeCTBEHHOTO pa3BuUTUs. B pesyJibrate MUJIIN-
ap/IoB JieT 3BOJIONMK Ha 3emJjie oOpa3oBajiach Ku3Hb. VI cBs-
3aHHBIE C HEIO eCmecmeeHnble aJ20PUMmMbL.

[Tnanera 3eMsd — 11apCTBO KU3HU. B KaX/10M JKMBOM OpraHu3Me MPOUCXO/IST
IIPOIECCHl HEBOOOPA3UMOI CJI0KHOCTH, HEOOXO/IUMBIE JIJIsI TTO//IEPIKAHMS JKU3-
HU.

PaccmarpuBasi JKU3Hb ¢ TOUYKH 3PEHUS] MOJIEKYJIIPHONU OMOJIOTMH, TeHEeTH-
KM ¥ JIPYTUX OMOJOTMYECKUX HAYK, Mbl CTAJIKUBAEMCS CO CJAOKHEUIITUMU TIPO-
1eccamMiu, KOTOpble MOKHO M HYKHO Ha3BaTh aJITOPUTMAMMU.

ANTOPUTMBI CYIIECTBYIOT BCIOMY, T/le €CThb Ku3Hb. OHU yXUT-
PAIOTCS JKUTh B KaXK/IOM KMBOM CYILECTBE, B Ka)K/10i KUBOU
KJIETKE — OT X0JIEPHOTO BUOPHOHA /10 He3a0YAKH U CJIOHA.

KakoBa poJib yesioBeKa B €CTECTBEHHBIX aJTOPUTMHUYECKUX Ipolleccax?
Ona oueBuzHA. HesioBEK He NPOEKTUPYET, HE TBOPUT U He CO3/IaeT 3TU aJiro-
putMmbl. OH Bcero Julllb U3yuaem ux.

Yesi0BeYECTBO 3aMHTEPECOBAHO B TOM, 4TOOBI OMOJIOTHYECKHE HAYKU TTPO-
JBUTATIUCH BIiepe ObicTpbiMU TemitaMu. OT 4ero 3aBUCUT CKOPOCTh ITO3HAHMS
eCcTeCTBEHHBIX aJITOPUTMOB? B uvacTtHOCTH, OT (OpPMBI TPeACTaBIeHUS aJTO-
PUTMHUYECKUX TTPOIIECCOB.
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K coxanenuio, mpeacraBuTe/ i OMOJOTUYECKUX HAYK He BJia-
11e10T 3P GEeKTUBHBIMU CIIOCOOAMHU 3aIIMCH €CTECTBEHHBIX aJIro-
putMOoB. HbiHenmuuii 6MoJ0rnyecKuii a3blk OTCTaJl OT )KU3HU U
IIPEBPATUJICA B TOPMO3 PA3BUTUA HAYKU.

§2. BUSYAJIUZALUA BUOJTOTUHECKUX AJITOPUTMOB

Yewm riiyOke uesloBeYeCKuii pa3yM IIPOHUKAET B TalHbBI KUBOI MaTEPUU, TEM
scHee CTAaHOBUTCS, YTO JKMBbIE CYI[ECTBA BO MHOTHX CJIydasiX BeAyT cebs Kak
uHGopMaImoHHbie OMOMaIIMHLI, epepadbarbiBaonie HHHOPMAIUIO ¢ TTOMO-
111bI0 OMOAJITOPUTMOB.

OmBIT TOKA3bIBAET, YTO OMOJOTHUECKHE aJITOPUTMbI OY€Hb ITOXO0KN Ha ca-
Mble OOBIYHbBIE AJITOPUTMbI, C KOTOPBIMU MbI ITOCTOSIHHO CTaJIKHBaeMCsl B TeX-
Huke. A pas tak, 1361k JIPAKOH mozeT cTaTh y/100HBIM CPEICTBOM JIJIsl BbIPa-
JKeHUs M HAKOILJIEHHSI 3HAHUI 00 aJIrOPUTMUYECKHUX TIPOIeccaX, MPOTEKAIOMUX
B JKUBBIX OpraHu3max.

B kauecrtBe mpumepa pacCMOTPUM aJITOPUTM PadOTBI YEJIOBEUECKOTO CEP/IILA.

OTpbLIBOK U3 WWKOMbLHOIo y4yebHuKa

«Hame cepaie nmocrognno B pabore... Ono paboraer HenpepbiBHO 70—
80 siet u 6osiee. B ueM cexper ero HeyTOMUMOCTH?...

Bo MmHorom ato oObscHsieTcss ocobeHHocTAME paboThl cepana. OHo
I0CJIE/IOBATEIbHO COKPAIAeTCs U paccaadisieTcst ¢ KOPOTKUMM IIPOMe-
JKYTKaMU 17151 OT/ibIXa. B 01HOM cepiedHoM IMKJIe MOKHO BbIJIeJIUTh TPU
(paswi.

Bo Bpems nepBoil (ha3bl, KOTOpast y B3POCJOTO YesOBEKa JJIUTCS
0,1 ¢, cokpalamTcs: IpeACepArs, a KeJYA0UYKU HaXOASITcs B paccial-
JIEHHOM COCTOSHUM. 3a Hell cieyer BTopast haza (oHa 6oJiee poI0JIKu-
TesbHast — 0,3 ¢): JKeay0uKN COKpaIIaloTCs, a Ipeacepanst pacciaadiie-
Hbl. [Tocse 9TOro HacTymnaer TpeThbs, 3aka0unuTeIbHasd asza — nay3a, BO
BpeMsl KOTOPO#l 1mpoucxoaut obiee pacciaabienne cepamna. Ee mpogos-
skurteabHocTb 0,4 ¢. Bech cepaeunniii mka 3anumaer 0,8 c.

Bbl BusMTE, UTO B TeueHue OJIHOTO CEP/IEYHOTO IMKJIA Ipejicep-
Jiist TpaTAT Ha paboty 12,5% BpeMeHM CepeuyHOro HUKJIa, a KeJyA0uKn
37,5%. OcranbHoe BpeMs, a 9T0 50%, cep/iie OT/bIXaeT.

B aToM cexper o/rosieTHs cepiiia, YAUBUTEIbHOM ero paboTocto-
cobnoctu. Heboibime mIpoOMeKYTKH OT/AbIXa, CAEAYIONINE 332 KaKIbIM
COKpalleH1eM, /1al0T BO3MOKHOCTD CEePACYHOIN MBbIIIIE OT/IOXHYTh U BOC-
CTAaHOBUTDH CUJILI» [1].

Pa6ora cepyia oueHb cyioxkHa. I109ToMy Mbl BBIOPAJIH JIHITh MaIyIO 4acTh
paboTHI HAIETOo TJIaBHOTO Hacoca. M n3obpasu/iu ee B BH/E YIIPOIIEHHOTO aJl-
roput™a (puc. 186).
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Pa6ora cepaua
yenoBeka

Cepaue yenoseka pabotaer
B LUKITUYHOM pexume
Ha NPOTAXEHUU BCeN XU3IHMU.

OnutenbHOCTb cepae4yHoro
uukna 0,8 cekyHAabl, B TOM Yucne:

® 0,1c — paboTta npeacepaun
® 0,3c — paboTa xenyao4kos
® 0,4c — oTAbIX cepaua

b y

LIMKJT 2

< YenoBek XuB? \ A2
/

HeT
MNpepcepaus nony-
Bpems 93507;" YaloT KPOBb U3 BEH
3P1BHCGPR“ ¥ BbITAnkuBaioT ee
,1 cekyHabl B XXenyaouku
Linkn pa6oThl
Xenypouku nonyyaiT
YyenoBe4yeckoro Bpems paGoTbl KPOBb M3 npeacepauit
Xenyaoukos U BbiTankvBawT ee
cepaua onuTcsd 0,3 ceKyHAbI B apTepuu
0,8 cekyHAbl

B HacTtynaet naysa,
DOMA DFFLEIXO BO BpeMsi KOTOPOJi
0 4cep.nua cepaue paccnab-

* COKYHAH nseTcsa U OTAbIXaeT

/

| Koueun )

Puc. 186. Cepaue 4yenoseka BCIO XuU3Hb paboTaet B uukne (umkn NOKA)
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§3. KAK PASMHOMAIOTCA XABbI

PaCCMOTpI/IM €Iire O/InH IIpuMeEP. ,Z[JIH HadaJjia IIpUBEACM LIUTATY U3 3BECTHOM
OMOJIOTUYECKOM KHHUT'H, OITUCbIBAIOIIYIO aJITOPUTM Pa3MHOKCHU A xal.

«PaccMoTpuM M3MeHeHus, TPOUCXO/ISINNe B OpraHu3Me ;KaObl B CE30H
pasMHokeHus1. [71a3a ;kabbl BOCIIPUHUMAIOT CBET U IepeaioT aTy nHOp-
MaIlMio B MO3T, KOTOPBIH OIpeiessieT, 4To MPOA0JKUTEIbHOCTD CBETOBO-
IO JIHS1 YBEJIUUMBAECTCS.

lunoranamyc HampasgeT B runiopus COOTBETCTBYIOIIME PUIU3UHT -
(paxtopsl. [Mnodus HaunHaeT BbIZCAATH B KPOBb Pa3jMyHble TOPMOHBL...

Korjia ceMeHHUKN M AUYHUKU <OOHAPYKUBAIOT» MX IPUCYTCTBHE
B KPOBM, OHM HAYMHAIOT YBEJUYMBATHCA B pasMepax, IPOAYIMPOBaTH
raMeThl, a TaK/Ke BBIZEJATh COOCTBEHHbIE TOPMOHBI M CPEIU HUX — I10-
JIOBBIE: TECTOCTEPOH U HCTPOreH. Pearnpys Ha 10JI0BbI€ TOPMOHbI, MO3T
IIOCBHIJIAET HEPBHbBIE UMITYJIbChI K MBIIIIAM — )KMBOTHOE HAUMHAET MTOUCK
MecTa JIIs PAa3MHOKEeHs 1 OpayHoro mapTHepa.

Tak, 61aroapst CJI0)KHOMY B3aUMOJEUCTBUIO OPraHOB YyBCTB, He-
PBOB, MO3Ta, MBIIII[ U YHIOKPUHHBIX KeJ1e3 JKUBOTHOE a/ICKBATHO Pearu-
pyeT Ha CMEeHYy Cce30Ha — HACTYILJIeHUe BeCHbI» [2].

Omnucanue storo aiaroput™ma Ha s3bike JPAKOH nokasano na puc. 187.
Yr1o0Obl HE YTOMJISATH YUTATE/IS TPOMO3AKUMHU OMOJOTHYECKUMM TEPMUHAMMU,
MBI YIIPOCTHJIN QJTOPUTM. A B KOMMEHTapHUsX Jajiu HeoOXO[MMbIe OsICHe-
HHUA.

CuteryeT nmouepKHyTh, 4TO peasibHbie OMOJIOTHYECKIE aJITOPUTMbI HCKJIIO-
YUTEJbHO CJIOKHBL Tpajuinontas i OMOJOTHYECKO JUTepaTypPbl TEKCTO-
Bagd (popma 1pejicTaBJAeHUS aJITOPUTMUYECKUX 3HAHU U BHOCUT HeOollpaB/laHHbIe
TPYIHOCTH JIJISI UMTATEIeN M SIBJISIETCS YCTapeBIIeH.

§4. KWWWEYHAA NAJIOYKA U AT IAMBJIA

Pacemorpum Gosiee CIOKHBII puMep OMOJIOTHYECKOTO a/ITOPUTMA.

bakrepuodar (coxpaienHo dar) — aTo BUPYC, KOTOPBIN TIO-
xkupaeT 6akrepun. Takux BUPycoB oueHb MHOTO. O/IMH U3 HUX,
¢az ) (dar nambaa), IPU HEKOTOPBIX YCJIOBHSX YHUYTOKAET
OakTepum, KOTOPBIE KUBYT B KUIIEUHUKE. ITU OAKTEPUN Ha3bI-
BAIOTCA «KHUILIEUHAs MaJI0YKay.

Dar u 6akTepus IMOXOKK Ha KapJnKa v Besinkana. Dar KpoxXoTHbI, a Oak-
Tepus rpomajHast. Y, reM He MeHee, 1moOe/ia Beerza gocraercs dary.

Dar 1moxX0K Ha KJAW3MY C OCTPBIM KOHI[OM. JTUM KHHIKAJIOM OH JIETKO
IPOTBIKAET CTeHKY OeHoil OakTepuu. B mape «KJIM3Mbl» HaXOMUTCS TJaB-
HOe Opy:Kue ¢ara — ero reHeTudeckKuii kKoja. Yepes poKOBOU IPOKOJ, ITOT
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( Kak u noyemy pasMHOXalTcA Xabbl? )

o=

Kak xxaba y3sHaer,
YTO NpULUNa BecHa

Bl

Mmasa xabbl BOCNpPUHUMAIOT
CBeT U nepegalT B MO3r
curHan:

Buxy ceer!

Moar xabbl BeiyucnsaeT
npoAoOIIKUTenbHOCTb
CBEeTOBOro AHA

( CeeToBOW AeHb yBenuuuncsa?

na

HeT

B cBsiau C yBenu4yeHuem cee-
TOBOrO OHA B OpraHuame
xabbl Ha4YMHaeTcA npouecc
NOATrOTOBKU K Pa3MHOXEHMIO

OpHako NonoBbie opraHbl
%abbl ewe He roToBbl K pas-
MHOXEeHHWI0.

B cemeHHuMKax xabbl-camua
HeT cnepmMaTo30MaoB.

B sAMyHuKaXx xabbl-caMKu
OTCYTCTBYHOT AWLEeKIeTKHU.

K Tomy e nonoBbie xene-
3bl Xabbl HUYEro He 3HalT
O TOM, YTO MpULlLNa BecHa.
OHM XAYT, 4TO MO3r c006-
WUt um o6 aTom.

Kak mo3ar xabbl nepepaert
npukas B Nonosbie Xenesbl

Kak moar xaGbl nepegaeT npukas
B NONOBLIE Xeneabl

-~

Moar otpaet KomMaHay M cneuu-
anbHbIW opraH (runocgpus) Beibpa-
CbiBaeT B KpPOBb rOPMOH—NpUKa3:

MoaroToBUTLCA K pasaMHOXeHUIo!

F'OpMOHBI — MH(POPMALMOHHbBbIE
MOMNeKynbl, KOTOpbIe cryXaTt
Ansa nepegaym coobLeHU.

FopMoOH-NpUKas — 310 «Tene-
rpaMmar», KOTOpPYI MO3r Nochbl-
rnaet B NonoBbie opraHbl.

I

KpoBb nepeHOCUT ropMoOH—NpuUKas
K CeMeHHUKaM U SsUYHUKaM

l

CeMeHHUKM 1 ANYHUKK oGHapy-
XUNWU B KPOBU rOPMOH-NpPpUKa3:

MoaroToBUTHECA K pasaMHOXeHMUIo!

Aa

CeMeHHUKKU yBENUYUBAIOTCA B pas-
Mepax u BbipabGaTbiBalOT MYXCKue
nonosbie KneTku (cnepMaTo3ounibi)

FAINYHUKM yBenuMuYMBaOTCA B pas-
Mepax M BbipabaTbiBalOT XXEHCKUe
nonoBbie KNeTku (ANueKneTKu)

3710 03HayaeT, YTO NONOBbIe
Xenesbl XXabbl roToBbl K pasMHO-
XeHuw. OgHako Mo3r Hu4Yero o6
3TOM He 3HaeT. OH XAaeT oT Xe-
nes OTBETHOroO cUrHana.

Kak nonoBbie xeneabl Xkabhl
nepepawT B MO3r oTBeT

HeT
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Puc. 187. Kak paamHoxatlTcs xabbl? Mcnone3aoeaHue sa3sika JPAKOH
Ans onucaHus GMonoru4yeckux NpoueccoB

Kak mo3r ynpasnsietT nosegeHuem xabol
NpMU NOUCKe XeHnxa U HeBeCTbl

Kak nonoBble Xxeneabl Xabbl
nepejalT B MO3r OTBeT

—essg] T
Moar xabbl nepepnaetr no HepsBam,
MAOYLIAM B MbILLblI, CEpPUIO NPUKA30B:

CeMeHHUKHU U AUYHUKK BbiOpa-

CbiBalOT B KPOBb rOPMOH-0OTBEeT: HaiiTu 6payHoro naptHepa!

Monosbie Xxenes.bl |
roToBbl K pasMHOXEHUI0

Moa4YMHAACH NpUKasam, Mbilliubl NpU-
XOOAT B ABUXEHUE. DTO 3HAYMUT, YTO
caMka Xxabbl Ha4YuHaeT NoOUCK XeHuxa,
a caMel — HeBecCThl

KpoBb NnepeHOCUT rOpMOH-
OTBET OT NONOoBbLIX Xenes ]

K Moary HeBecTa 1 XeHUX BCTPE4alTCs B YKPOMHOM
MecTe M BcTynaioT B GpayHble OTHOLWEHUSA
Moar oGHapyxun M
B KPOBYW FOPMOH-OTBET? YXKCKMEe U XXEeHCKue NonoBbie
KNeTKu HasbiBaloTCA rametamMmu

MonoBbie xeneakl HeT l
roToBbl K pa3MHOXEHMUIO

XeHckana ramerta (sAAuekneTka) wm

na MYXCKasi rameta (cnepmartosoup)

coeguHAKTCA U o6pasylT onnogo-

- N TBOPEHHYIK SWUEeKNeTKy, KoTtopas
Has3biBaeTCA «3urora»

l

O6paTtute BHUMaHue!

Nepepaya komaHa U coob-

LWeHUH B opraHnamMe xabbl A — ramera, Tl — ramera,
ocywecTBsieTcs ABYMS A nwobnio Te6s 3a aTo.
crnocobamu: Tak paBan coegUHUMCH

U B suroty npespatumcs!
® Yyepes KpPOBEHOCHbIe
cocyabl C MNOMOLbIO l
MHPOPMALUOHHBIX

Monekyn (ropMOHOB); OGpasosaHue 3uUroTbl O3Havaer,
4ytTo Ha Genom cBeTe cCBepllu-

® MO HEPBHLIM BOJIOK- Nnocb BenuMKoe 4yao 3ayaTtus u
Ham (HepBam) c no- BO3HUKIIO HOBOE XWBOE CYLUeCTBO

MOLWbLIO 3aneKTpu4ye-
CKMX CUrHanos. ]

3urota HayuHaeTt OGbICTPO pacTu
M CO BpeMeHeM npeeBpawjaeTcs
B NpeKpacHylo B3pocnyl xaby

Kak Mo3ar ynpasnsiet
nosegeHuem Xxabbl npu
noucke XXeHuxa U HeBecCThl
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KO/, T0/J00HO JIMBEPCAHTY CO B3PBIBUATKOI, MPOHUKAET BHYTPb OAKTEPUU U
«B3pbIBaeT» ee.
PaccMoTpuM 9Ty UCTOPHIO MTOAPoOHEe.

§5. 1BA CNOCOBA B3AMMOJLENCTBUA ®ATA U BAKTEPUMN

B nauase dar npoxasibiBaer 0000uky Oakrepun (puc. 188).
3aTteM reHeTHUeCKuil Ko (hara yepes 0Opa3oBaBIIYIOCS JIBIPKY
IIPOCKaJIb3bIBaeT BHYTPb OakTepuu (puc. 189).

Janbheiimue coObiTUs B OaKTepUAJIbHOM KJIETKE MOTYT Pa3BHUBATLCS J[BYMsI
Iy TAMMU.

§6. PASMHOXEHWE ®ATOB U TUBEJIb BAKTEPUM

B niepBoM ciiyyae BHYTPHU KJIETKU ITPOUCXOIUT UHTEHCUBHOE pa3dMHOKeHue (ha-
roB. ITOT MPOIECC UJIET OYEHDb OBICTPO.

[TpumepHo uepe3 45 MUHYT TPOUCXOAUT THOETH OaKTEPHH.
BayTpu 6akrepuy CKarimBaeTcsi OrpOMHOE YHCJI0 (haroBbIX yac-
THUI[. ITU YACTUIBI B OYKBAJIbHOM CMBbICJIE€ Pa3pbIBaiOT GaKTEPH-
AJIBHYIO KJIETKY.

M3 nonnysieii bakrepun BbIcBOOOXKHai0TCss 0ko10 100 daros
(puc. 190). Asnropur™ noxupanus 6akrepun (aramu 1mokasaH
Ha puc. 192 [3].

§7. TMBEJIbHOE JEUCTBUE VJIbTPAGUONETOBOIO
U3NIYHEHUA

Bo BTOpoM cayudae B €710 BCTynaioT Topmossiue Benectsa. OHu 3anpeiaior
padMHOKeHue (paroB. BmecTo aToro reneTuueckuii Ko para 3amupaeT u «Ips-
YyeTCsT» BHYTPU FeHEeTUYECKOTO Ko/ia OaKTepPHH.

Ha puc. 191 nmokasana cutyarusi, korja ¢ar craHoBUTCS maccuBHBIM. OH
He pasmHoskaetcs. He npuunnsier 6akTepuy HUKAKOTO Bpeaa. B aToT nepuo/
GakTepusi CIIOKOWHO pa3MHOKaeTcsi. Y crpsiTaHHbIM B Hell (ar maccuBHO pas-
MHO’KaeTcsi BMecTe ¢ Helo.

Ecau ke B 9TOT MOMeHT Ha dar u 6akTepuio OpbI3HeT ybTpaduoaeToBbIi
CBeT, Ipou3oijieT katactpoda. Yabrpaduoser pe3ako MeHgeT cBoicTBa (para.
Mupnoe cocyiiecrBoBanue konuaercs. MDar «mmpocwinaercs» ¥ HaYMHaeT ObIC-
TPO pasMHOKaThCst BHYTpHU Oaktepuu (puc. 193).

Yepes 45 munyT 6akTepus paspbiBaercs u morunbdaet. M HoBast COTHS yKac-
HBIX (haroB BHIPBIBAETCS HAPYIKY Yepe3 CTEHKH JIOITHYBIIEH OaKTepuu.

Takum 06pasoM, Mbl PACCMOTPEJIM /IBa aJITOPUTMA:

® ¢ar yuunuroxkaer Oakrepuu (puc. 192);

@ uMeeT MEeCTO «MHUPHOE cocyllecTBoBaHue» (ara u GakTepuu, KOTOpoe
«TparnyecKku» 3aKaHuYMBAETCS MPH MOTAAAHUM YIbTPAPUOJIETOBOIO U3-
ayuenus (puc. 193).
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3TO reHeTUYecKui
koa cdara A

dar A noxox
Ha KNuamy
C OCTPbIM KOHLIOM

OcCTpbIA KOHEL «KITU3Mbi»
npokanbiBaet o060onouky
Gax'repuu

=

3TO reHeTUYeCKUn Kog
GakTepuu

bakTtepusn

Puc. 188. OcTpbiit kOoHeL c¢ara A npokanbiBaetT o6onoyky 6akrepum

Myctana obonoyka MeHeTUveckuit kog dara A
¢ara A octaetcsa npoHUKaeT CKBO3b Npokon
cHapyXu baktepuu BHYTpPb GakTepuu

AN

<

O\

BakTepus 3TO reHeTU4YecKkui Konj

GakTepumn

Puc. 189. NeHeTuyeckui kog dara A NpoHUKAeT CKBO3b NPOKON BHYTPb GakTtepumn
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PASMHO>XXEHWE ®PATA U TUBEJIb BAKTEPUU

= BHyTpu 6akTtepuu obpa-
LOHOTM {GCRNV KO dIRIRI ) 3yeTCA MHOXE@CTBO HOBbIX

npoHUKaeT BHYTpb GakTepum
M HaYuHaeT CTpeMUTeNbHO gzr:;; ﬁd;i?; pp “a:puaaloT

pasMHoOxarLes Baktepus rubHer.
-..\l’ \ Q }\1/4
00 O —— o

Puc. 190. PaamHoxeHue cpara BHyTpu 6aktepuu u rubenb 6aktepun

®AIM'M HE PASMHOXAIKOTCA. TEHETUYECKUA
KOO ®Al'A BCTPOEH B KOl BAKTEPUNA

FeHeTuueckui kop cdara (TemHasn nonoca)
cTan YacTblo reHeTu4yeckoro Kkoga
GakTepum (Genan nonoca)

== >

3TO reHeTUYECKUM KO,Q]
)

3710 reHeTUYECKU Koa
¢dara (temHas nonoca)

BakTtepus 6aktepum (6enas nonoca

Puc. 191. PaamHoxeHue ¢aros He npoucxoauT. leHeTUYeCKUn koa dara
(TemMHas nonoca) naccMBHO NOKOUTCHA BHYTpU koaa 6aktepuu (6enas nonoca).
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Kak ¢par y6bueaer
GakTepum

NpoHUKHOBEHUE
¢dara B 6akTtepuio

PaamHoxeHue dara
u rubenp 6akrepumn

3aBeplieHue

®ar 6bicTpo
Baktepuodar pasMHoOXaeTcs
(wnu npocTo ¢ar) — BHYTpu GakTtepuu

39TO BUPYC, KOTOPbINA
Mpowno
45 MUHYT

ybusaert 6aktepuu

dar npucoeguHs-

eTCAl XBOCTOBbIM v

OTPOCTKOM K nose- p::;ﬂ:’;m
XHOCTHU BakTepuu

P P u nornbaer

®ar npokansisaer 100 HoBbIX haroB
OCTPbiM KOHLOM BbIpbIBAIOTCA HAPYXY
cTeHKy BGakTepum Yyepes CTeHKM non-

HyBlLIeW 6akTepuu

dar BBOAWUT CBOW Kaxabiii us 100

reHeTUYeCKUi Koa HOBBIX cparoB artakyet
BHYTpb GakTepuu HOBbI® GakTepuu

u ybusaer ux

NeHeTUYECKUI Kop B 6nvxaiilei
BHYTPM GakTepuu OKpPecTHOCTU

npespaliaercs ocTanuchb XuBbie
B HOBOro ¢para 6akTepumn?

NMpoHukHOBEHME
¢ara B 6akrepuio

PasamHoXxeHue cdara
u rubennb 6aktepuu

3aBeplueHue

Puc. 192. Kak cpar yHuuToxaet 6akrepuu
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Kak dpar meHsieT cBOe noBeaeHue noa
AencTBuMeM ynerpaduoneTtoBoro ceeta

MNMpoHuKHOBEHME
dara B 6akrepuio

dar npucoeguHserTcsa
XBOCTOBbIM OTPOCTKOM K
noBepxHocTu Gaktepumn

®ar npokanbiBaeT
OCTPbIM KOHLIOM
cTeHky 6aktepumu

dar BBOOUT CBOW reHeTu-
4YecKui Kog BHYTpb reHe-
TUYecKoro koga bakrepuu

B

dar cTaHOBUTCA
naccuBHbiM. OH He
pasMHOXaeTCAa U He
npuumMHseT 6aktrepum
HUKaKoro Bpejga

BakTtepus pasmHoXxaercs.
WU cnpsaTaHHblli B HeW dar
NnacCUMBHO pasMHOXaeTcs
BMecCTe C Helo

BakTtepum
pasMHoXalTCcAa? na

HeT

PasmHoXxeHue cara
u rubene 6aktepumu

YnetpacguoneToBbii
CBeT Bbi3blBaeT pas-
MHOXeHue gara

YneTpaduonetoBbii
CBeT akTuBupyert car

®ar HaynHaeT 6bicTpO
pasMHOXaTbCA
BHYTpU GaKkTepum

Mpowno
45 MUHYT

BakTtepus paspbiBaeTcs
u norubaer

100 HoBbIX paros
BbIpbIBAIOTCA HAPYXY
Yyepes CTeHKM non-
HyBleW GakTepuu

Kaxpabiti u3 100 HoBBIX
c¢daroB aTaKkyeT HOBbI@
baktepum u ybusaert ux

B 6nuxaiwen okpe-
CTHOCTH OCTanuchb
XuBble bakTepun?

YneTpacgumonetoBbin
CBeT Bbi3biBaeT pas-
MHOXeHue cdara

Puc. 193. Kak cpar MmeHsieT cBoe noBefeHue
noa geMcTeueM ynbrpaduoneTtoBoro ceera
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§8. HYXHbl HOBbIE CPEACTBA 414 ONUCAHUA
BUOJIOTUYECKUX AITOPUTMOB

Yrobbl OGuoJsIOrnYecKast HaYKa MHTCHCHUBHO pa3BUBaJlaCb, OHa
JOJIZKHa OBJIQ/IETh HOBBIM A3bIKOM /1JIS OIIMCAaHUA ouosIornyec-
KUX 3HAHUM. JTOT SA3bIK JOJIZKEH OBITH OYEHb XOPOIInM. On
JOJIZKEH TTO3BOJIATH CO3/1aBaThb BbICOKOKA4Y€CTBEHHBIEC o6uoJiorn-
YECKUE aJITOPUTMbI — JOCTYIIHBIEC, y,HO6H]JIe, JIETKUE [JIA ITOHU-
MaHM .

CymectByioT a1 Takue aaroputMmbl? Her, He cymecTByioT! 9T0 BHOCUT
3HAUUTE/IbHbIE TPYAHOCTU B PabOTy OMOJIOTOB.

Nnmerommuecs: 6M0aIrOPUTMbI, KaK IIPABUJIO, UMEIOT HU3KOoe KauecTBO. OHuU
U3JI0KEeHBI TPYAHBIM, 3aITyTAHHBIM sI3bIKOM. OHU HENIPUTO/IHBI /17151 3(PDEeKTUB-
HOTO 00y4YeHHUsI, TaK KaK TPeOYIOT CAMIIKOM OOJIBIIOTO BpeMeHH JIJIsI TTIOHUMA-
Hust. UTOOBI TOTPABUTH JIEJ10, HYKE€H HOBBIN SI3bIK, CIIOCOOHBII BHECTH B aJIT0-
PUTMBI ICHOCTD.

§9. A3bIK APAKOH U BUOJIOTUA

Asbik IPAKOH moskeT okasaTh cyliecTBeHHYI0 momolib Ounosioram. Cospanue
OYMasKHBIX a71b0OOMOB M KOMITBIOTEPHBIX OMOIMOTEK OMOJIOTUUECKUX JI[PAKOH-
CXeM JIaCT BO3MOJKHOCTDB VJYUIIUTH (GOPMY IIpeAcTaBIeHUst OMOTOTHUECKUX
snanuil. Caenathb ee 6oJiee CTPOTOM M HATJISIHOW. BBISIBUTD M YCTPAHUTH aJi-
TOPUTMHUYECKHE TPOOEIbI B 3HAHUSAX. Y KPEIUTh MO3UIMK MH(MOPMAIIOHHOI
o6nostornn. O6erynTh JajbHelIee uccae0BaHue TaAMHCTBEHHOTO MeXaHu3Ma
(DYHKIIMOHUPOBAHUST JKMBBIX OPTaHU3MOB.

§10. HEObbIYHAA POJIb CHHXPOHU3ATOPA

MbI 3HaeM, 4TO UKOHA «CHHXPOHU3ATOP» IIPEICTaBIIsieT COO0M IepeBepHYTYIO
Tparnenuio ¢ 60KOBbIM OTPOCTKOM cripasa (puc. 17, myukr 119). Ha puc. 186
9Ta MKOHa moBTopsieTcs Tpu paza. Ho! Ha aTom pucyHKe MKOHA «CMHXPOHU3A-
TOP» UCIIOJIb3YeTCsl HEOOBIUHO, B HECBOICTBEHHOI J1Uis1 ceOst posin. [TosicHum.

® BepxHss MKOHA «CHHXPOHU3ATOP» TOBOPUT, YTO JAJTUTETBHOCTH PaOOTHI
npezacepauii papaa 0,1 cexyHibl.

® Cpe/aHsisi UKOHA TOBOPUT, YTO JUITMTEIBHOCTD PAOOTHI JKEJYI0YKOB PaB-
Ha 0,3 ceKyH/Ibl.

® [HuxHAS MKOHA — YTO JUIUTEJIbHOCTD OT/IbIXa cep/iiia paBHa 0,4 cekyH/Ibl.

Yro 31ech HeOOBIYHOTO? A BOT 4TO. BHYTpHM MKOHBI yKa3aHa 0iumenavHocmy
mporecca, K1300pakeHHOTo CIIpaBa OT CHHXPOHU3ATOPa — B MKOHE JICHCTBUE,

[Tapagokc B ToM, uTo Ha puc. 186 Tpu MKOHBI «CUHXPOHU3ATOP» HE BbI-
MOJIHAIOT HUKAKUX (DYHKIMH. DTU TPU UKOHBI MOKHO 0€300J1€3HEHHO YIATUTh
13 cxeMbl (IIPU YCJIOBUH, YTO JJTUTEIBHOCTD Oy/IeT yKa3aHa BHYTPH TPeX WKOH
neicTBue).
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Hanpumep, BHYTpHM BepxXHel WMKOHbI JIEMCTBUE MOKHO HallMCaThb:
«IIpeacepaus mosydaloT KpoBb U3 BeH M BBITAJIKMBAIOT €€ B JKEJNYJI0UYKHU.
JlnvTenbHOCTh 3TOTO Tpolecca paBHa 0,1 cexkynasi». befa B TOM, 4TO BbICKa-
3bIBaHME TTOJYUMIACH CJMIIKOM JUIMHHBIM U HEYIOOHBIM /it uTeHust. YToObl
00JIErYUTD TPY/ YUTATE IS, JIMHHYIO CJIOBECHYIO TIBIOY Ha[0 PasOMUTh Ha JBa
npeajoxkenus. M rnmomecTuTh UX B JIB€ pa3Hble MKOHbBI — CHUHXPOHU3ATOP U
neiicreue. MiMenno tak u cziesiano Ha puc. 186.

Orciona caemyer, uro HeoObIYHAsT POJIb MKOHBI «CHMHXPOHHM3ATOP» Ha
puc. 186 cocTouT B cieayoniem:

® lixona He BBINOJHAET HUKAKUX AercTBUUM. OHa CIYXKUT TOJBKO /171
TOTO, YTOOBI Pa3OUTh TEKCT Ha MEJIKUE TOPIUK U 00JIETYUTDh YTEHHE JIPa-
KOH-CXEMBI.

® llKkoHa «CMHXPOHHU3ATOP» HUYEro He CMHXPOoHUu3upyer. OHa BbIIIOJIHS-
eT YMCTO WJLTIOCTPATUBHYIO (DYHKIMIO — COOOIIAeT YUTATENIO OAUMEIb-
HOCM® JIEMCTBUS WJIN IIpollecca.

Eie oxuu npuMep, Korjga CHHXPOHH3ATOP BBIMOJIHIET WIIIOCTPATUBHYIO
dbyHKIMIO, TPUBeEieH B caeayioniei riaase (puc. 195).

Takum 06pazoM, Mbl TTO3HAKOMIJIMCH C UALIOCMPamueHot (hyHKIMel HKo-
Hbl CHHXPOHHU3ATOP.

B sakiiouenyne HaIlOMHUM, 9TO OCHOGHAS (DYHKIMS CUHXPOHU3aTOpPa MC-
IOJIb3YETCS TIPU aJrOPUTMM3AI[MU TIPOIECCOB peasbHoro BpeMenu. IIpu pe-
IEeHUN OCHOBHOM 3a/au¥ HA/0 YKA3AMb MOUHbLL MOMEHM BPeMeHU TI0 TaliMe-
py, 4TOObI 3a/iep:KaTh MPOIECC, U300pasKeHHbII cIpaBa OT CHMHXPOHU3ATOPA.
3ajiepkarh 10 TeX IMOP, MOKa TaiiMep OTCYMTAeT BPEMsI 10 MOMEHTA, YKA3aH-
1020 6 uKone <cunxponusamop». OcHoBHast HyHKIUS M0LPOOHO PACCMOTPEHA
B rnaBax 13 u 14.

§11. BbIBOAbI

1. Anroputmbl y100HO pa3ziesiuTh Ha JBE TPYIIIIHI:

® pyKOTBOpPHBIE (CO3/1aBaeMbl€e YeJIOBEKOM U BBITIOJTHIEMbIE KOM-
IIbIOTEPOM UJIU BPYUYHYIO);
® HepyKOTBOPHBIE (OMOJIOTHYECKHE) aJITOPUTMBL.

2. IlpenacraBurenn OMOJIOTMYECKUX HayK He BiageioT 3(h(HEKTUBHBIMU
criocobamMu 3anmucu OMOJOTUYECKUX aJirOPUTMOB. HbiHemuuii 6moso-
I'MYECKUI I3bIK OTCTAJ OT KU3HU U IIPEBPATUJICS B TOPMO3 Pa3BUTHUS
HAYKHU.

3. Paznuunble TUTIBI aJITOPUTMOB (PYKOTBOPHBIE M HEPYKOTBOPHBIE) TIPH-
HSITO OIKMCBIBATH II0-PA3HOMY, C TIOMOIIIbIO PA3JIMYHBIX ¥ YACTO HEY100-
HBIX CPE/ICTB.

4. dAszpix IPAKOH ycrpanser atoT pasHoOoii. OH 1103BOJISIET ONMKUCHIBATD
BCE AJITOPUTMBI €0uH000pa3Ho, CTaHJaPTHBIM CIIOCOOOM, C ITOMOIIBIO
OJ/IHOM U TOH ke y00HOI cucTeMbl yepTeskeit (0IHOM U TOH Ke 9PTOHO-
MUYHOI rpapuuyecKkoi HOTaIuM ).
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AJTOPUTMbI
B CEN1IbCKOM
X03AUCTBE

§1. MTOMUAOPbI HA CA1OBOM YHACTKE

BerpammBanue ToMU0POB MHOTHM KasKeTCs O9eHb ITPOCTBIM JieJioM. Tak Jin
9TO?

C 1mosunmii arpOHOMMYECKON HAyKU 9TO, KOHEYHO, He TaK. YTOObI 110J1y-
YUTh BBICOKUU YPOsKail alleTUTHBIX TI0/I0B, HEOOXOAMMO TIATEThHO COOJIIO-
JIaTh TEXHOJIOTUIO IT0ceBa U yXo/ia 3a MOMUA0paMu. A OHa OTHIO/Ib He TIPOCTa.,

Pacemorpum nnpumep. Ha puc. 194 nokazana rexnosiorus (aaropuTMm) Bbl-
pallMBaHus TOMU/IOPOB HA Ca/[0BOM Y4yacTKe.

AJTOPUTM COJIEPKUT JIEBATH TIpoleayp. Tpu M3 HUX PACKPBITHI Ha
puc. 195-197.

Ha puc. 195 uszobpasken anroputm «I1ororoBka cemMsit JiJist IPOPaIMBaHUI».

Ha puc. 196 — anroputm «IloceB cemMsH B SIIMKU C TPYHTOM».

Ha puc. 197 — anroputm «Yxo0/1 3a cestHIITaMU B SIIIIUKE>.

AJiropuTMbl, ToKa3anHblie Ha puc. 194—197, 3aumcTBoBanbl U3 kuuru [1].
Ha obusosxke ckaszano: «Touroe, mocsesoBaTesibHOE M HATJISTHOE OMHCAHUE
KasK/IOTO I1ara, Beyliero K OOMJIbHOMY yposkaioy». B 9Toil KHUTe Bce TEXHOJIO-
rHYecKHe orepaiuy MoKa3aHbl B BU/E MOAPOOHBIX APAKOH-CXEM.

§2. IPAKOH-CXEMbI MNOJIE3HO A0MOJIHUTb
PUCYHKAMU U KAPTUHKAMMU

YT00BI YBEJIMUUTD HATJISHOCTD, B KHUTE [ 1] MCIIOB30BaH MOJIE3HBIH TTPUEM.
Kaxknas apakoH-cxeMa OKpysKeHa pucyHkaMu. [Ipuuem pucyHKu pacrioJioxe-
HBI OY€Hb yZI00HO — OHM OYKBaJIbHO MPHKATBI K TOW JPAaKOH-UKOHE, CO/IeprKa-
HIE KOTOPOH HYKHO O0bACHUTD.

Yro ato maet? IIpearnonoxum, B MKOHE TOBOPUTCS O MapJIEBOM MeEIIOYKe C
ceMeHaMu, K KOTOpoMy Tipu/iesian apabidok (puc. 195). Kak Tobko yuraresib
mpobeskal aTH CJI0BA, OH TYT Ke 110 COCEACTBY 8UOUM HTOT MEIIOYeK, U3 MO/l
PE3MHKH KOTOPOTO JINXO TOPYUT BBEPX OYMaKHBIH SPJIBIYOK.
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OBLWWMM MNAH

TEXHOJIOI'M BbIPALWNBAHWNA
NMoOMmMaoOPrPOB

TexHonorus
BbipalwiMBaHUs NOMUOPOB
Ha cagoBOM y4yacTke

MoaroTtoBka u noces Yxop 3a cesHuamu Pa6ota B Tennuue

MoaroToBKka ceMsiH YX0f 3a CesHLaMu Bbicagka paccagbl
AONA npopalwMBaHus Ha rpsAAKW B Tennuue
A

9mom Smom

anzopumm
packpbim
Ha puc. 195

aneopumm Yxop 3a pacTeHUAMMU
packpbim B Tennuue
Ha puc. 197

MoceB ceMsH C6op ypoxas u
B ALUMKK C TPYHTOM HBKMpaBka connyen nony4yeHue ceMsiH
f‘ms npopaliuBaHus

3aknwounTtenbHbie

Yxop Ha paccapou oceHHue paboThbl

amom

anzopumm
packpbim
Ha puc. 196

( Koweu )
¥Yxop 3a cesiHLuamu Pa6ora B Tennuue
u paccapgoi

Puc. 194. TexHonorus BbipalwiMBaHus NOMUAOPOB Ha CafOBOM y4yacTke
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C MoprotoBka cemMsiH AnNA npopaliuBaHus )

—

-l

BuiGpatb copt TOmMaToB
ANSA BblpalUBaHMUA

Boipesatb u3 6uHTa unu mapnu
kBappat pasmepom 10 x 10 cm

B ueHTp kBagparta u3 mapnu
NnonoXxuTb cemeHa oto6paH-
HOro copTta

OGPaGOTw

CnoXutb Mapnesbie MeLIOYKH
C CeMeHaM| B 4YallKy

3anuTb MELOYKN ropsyen
BOAOW npu Temepartype 60°

MoaroToBuTh fipnbliyok (Byma-
XHYI0 NONOCKY LWWMPUHOH 1 CM)

Boigepxka
2 yaca

Bbigepxatb 2 yaca, nepuo-
Auyvecku nognueas soay Ans
noaaepXxaHua TeMmneparypbi

Ha sipnbiuke kapaHgalliom
HanucaTb Ha3BaHue copTa

CoeauHNUTL NPOTUBONONOXHbIE
yrnbl Mapnesoro Keagparta

3aBfA3aTb ceMeHa ¢ NoMo-
Wb HUTKN UNKU PE3UHKK
Hanogobue mMewouka

Buigepxka
20 MUHYT

il f

3anuTtb mewouku 1%-m pacrt-
BOpOM MapraHua ans obessa-
paxuBaHusa Ha 20 MUHYT

(1r mapraxua Ha 100 r Boabl)

MpoMbITE NOA HECUNBbHON
CTpyei Tennown soAabl

MonoxuTb cemeHa B 30MbHbIA
pacTtBop (1 cTonoBas noxka
3onbl Ha 1 NUTp BOAbI)

Mop pesnHKY NPOCYHYTh
APNbLIYOK C HAANUCHIO

\

Boigepxka
2 cyToK

/-

MocTaBuTh cemeHa Ha 2 CYTOK
B Tennoe MecTto aAnsA Haﬁyxal-mn

3anucartb B paboyem
XypHane, Kakoi copT Bbl
otoGpanu aons nocagku

< OT160p cOpTOB 3aKOH4YEH?

aa

OGpaGOTm

A

Bbiaepxka
1-3 cyToK

MonoxuTb cemeHa Ha 1-3
CYTOK B NOAAOH XOnoaunb-
HUKa (noa MOPO3UnNKy) aAns
APOBM3aALMM U 3aKanuBaHUsA

Beigepxka
5 yacos

/L

MocTaBuTb YaliKy ¢ MeLwoYKaMu
Ha 5 yacoB y 6atapeu oTonneHus

( KoHey )

Puc. 195. lNoaroTtoBka ceMsH Ansa npopalwuBaHuaA
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(

[MoceB CEMAH B ALMUKK C TPYHTOM )

AnA npopauwuMBaHuA

e

MoaroToBka
rpyHTa

CMewars:

® 1 yacTb neperHos

® 1 yacTb Nnogo-
poaHOM oropoa-
HOW NOYBbI UK
yepHosema

[o6aBuTb MUHEpa-
nbHble yaobpeHus
u3 pacvyera Ha 10 kr
cMmecHu:

® 15r cynbara
aMMOoHus

® 10r aMmMuadHom
cenuTpsl

® 40r cynepgoc-
¢dara

@ 10r xnopucroro
Kanus

Yknapgka rpyHTta
B ALMUK

[

B AUWMK

3acbinaTtbh rpyHT B He-
6onblWON AepeBAHHbIN
MINK NNacTMaccoBbli
AWMK rnybuHoi 6...8 cm

l

Boicagka cemsH
B FPYHT

[

[JocTtaTh ceMmeHa 13
MapneBsoro Mewoyka

XopoLlo yBRaxXHUTb
MoYBYy B fiLLMKE

BbicaguTth cemeHa
B Gopo3gky

MoyBa CNULWKOM
pbixnas?

<

Aa

>EOT

Cnerka npuMaTh ee
POBHOM NITOCKOM
[oLwe4vykomn

4 ™
® [locaaky kaxaoro
copTa Ha4yuHaTtb
¢ HoBOW 6opo3aku

® paccrosHue Mexay
cemeHamu B 6opo-
agke 1...1,5 cm

® nyb6uHa 3apenku

ceMsH 1 cm

Mponenatsb (¢ NOMOLWbIO
NUHEeWKN) Ha NOBEepPXHO-
CTU NOYBLI napannenb-
Hble 6opo3fku Ha pacc-
TOsIHUK 3...4 CM Apyr oT
apyra v rnybuHoi 1 cm

Mpuceinatek ceMeHa 3eMm-
neu cnoem 0,5...0,7 cm

OcTanuch MeLoYKU
c ceMeHaMu?

aa
HeT

MpoHymepoBaTb 6oposaku
(Ha cTeHke AwmKa), 4Tobbl
3HaTb, KyAa Bbl Byaete
BbiCaXHUBaTb CEMeHa

Cnerka cnpbiCHYTb
nocapky us nynbBepu-
saTopa cna6o-po30oBbiM
pacTBOpOM MapraHua

Ecnu HYXHO, NOAro-
TOBbTE ANS NocagKu
HECKOJbKO ALIUKOB
C rpyHTOM

lMpUKpbITL ALWMKK KYCKOM
NNeHK Ans coxpaHeHus
BNaXHOCTU MOYBbI

Beicagka ceMsH
B FPYHT

|

MocTaBUTb ALWMKK B 3aTe-
MHEHHOe Tennoe MecTo
(temneparypa 22...27°C)

Puc. 196. lNoceB ceMsiH B SILLUKKA C TPYHTOM ANA npopaliuBaHus
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(Yxon 3a cesHUuaMu B ﬂLI.IHKB)

e

IQHD

p N
CTAOUU
pPa3BUTUSA CeAHLEB
oT nocesa

A0 NUKUPOBKH

® [loces 5...15 mapTa

® Yepes 3...7 gHew
nocne nocesa no-
ABNAOTCS BCXOAbI.
Bcxoawl umeroT
BUA «neTenek»

® Yepes 8...17 gHeil
nocne nocesa
NoABNAOTCA CeMs-
AONbHbI@ NUCTbA

® Yepes 30...35 gHeil
nocne nocesa
NoOABNAIOTCA Hac-
TOAILYME NUCTbA
(2...3 nucrouyka).
OTO FOBOPUT O ro-
TOBHOCTM CesIHLeB

AnA NUKUPOBKKH

HavyanbHbIf yxon
3a cesiHUamu

HavanbHbIf yxon
3a cesiHUaMM

Bcxoabl
B AILLUKE
NOSABUINUCH? HeT

Aa

Ypanutb C Awuka
NOKPOBHYIO NNEHKY

CnpbICHYTb CesiHLbI
Tennou Bogou
M3 nynsBepusartopa

MocTaBUTb ALWMK

C cesHUaMu B XO-
poOLIO OCBeLeHHoe
mecTo (Ha nofgo-
KOHHWUK)

N3b6eraTtb nona-
OaHWA Ha CesiHUbI
NPSAMbIX CONHeY-
HbIX Ny4ei, 4yTobbl
3aWNTUTD UX

OT yBAAaHuUA

OTcnexuBatb TeM-
nepaTtypHbii PeXuM:

® [lHeBHas TeMmne-
patypa +20...25°C

@® HoyHas Temne-
patypa +10...13°C

.

Monue u ynobpexue
cesHLeB

|

Monue u ynobpexue
cesiHUeB

7 o

@ [onuBatb CesiHLbI
cneayeTt yMepeHHo
NPUMEpHO OAUH pas
B Hepgenio

® WN3beratb pasmbi-
BaHUA NOYBbI

B ogHy Hepgenio — no-
NUTb PacTBOPOM 30Mbl

' N
MoaroTtoBka pacT-
BOpa 30nbl:

® CTOnoBYIO NOXKY
30/bl PacTBOPUTHL
B 1-M nuTtpe BoAbl

@ [laTb NoCTOATH
1 cyTKM

s —

B cnegylowylo Hege-
N0 NONMUTL PO3OBLIM
pacTBOpOM MapraHua

Ha TpeTtbio Hegenio —
NONUTbL PacCTBOPOM MMK-
PO3/1eMEHTOB U MUHE-
panbHbIX BELWECTB UMK
pacTtBopoM cynepdgoc-
¢ara (u3 pacyera 1 yaiu-
HasA Nnoxka Ha 1n BoAabl)

Moseunuce 2...3 Ha-
CTOALWMX NUCTOYKA?

Aa

( KoHey )

Puc. 197. Yxon 3a cessHUuaMu B siLLLUKE

HeT
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Eme mpumep. Ha puc. 197 B nepBoii BeTKe roBOPUTCS, UTO «BCXO/Ibl UMEIOT
BU/L IeTesieK». Pga/10M HapuCcoBaHbl 9TU caMble ITeTeJIbKU.

[lanbiiie peub ueT O CEMSI0JbHBIX U HACTOSIIUX JIUCThAX. UTO 3TO 3a
JIUCTBS?

Y uurareneit Takoii Bonpoc He Bo3HMKaeT. B kuure [1]| npekpacHo BUAHbI
9TU JIMCThbSI — HA PUCYHKAX, JIOMOJHSAIONINX JPaKOH-cXemy. Tak 4To oTanune
MEK/Iy CeMsIZIOJIbHBIMM M HACTOSIIIUMM JIMCThsIMKM cpa3y Opocaercs B IJiasa.
YuraTesib He 3aTPAaYMBAET HUKAKUX YCUJIUH, YTOOBI YSICHUTD 3TH TIOHATHUS.

§3. TPAOUYECKUN KOMMEHTAPUI

JIpakoH-cxema — 310 rpadudeckuii oOpas. EcTtecTBeHHO BO3HUKAET MBICJIb:
ecJii YK peub 3aliljia o rpaduke, HaO UCTIOIb30BaTh €€ He YaCTUYHO, a B T10JI-
HOI Mepe.

Takyio 3aauyy MOKHO PEIIUTh C IIOMOIIbI0O MKOHBI «KOMMEHTapHUIi».
B IPAKOHe Bo3MOkeH He TOJIbKO TPaJUIIMOHHBIN (TEKCTOBBIN), HO U TIpa-
(pnyeckuit kommentapui. V3-3a HegocTaTKka MeCTa, B 9TOU IJlaBe He YAaJI0Ch
pasMmecTuTh rpadudeckuii kommentapuii. Ho aro ne 6ema. Hysxubiii mpumep
MOKHO TIOCMOTPETh B JIPYTOM MecTe — cM. TyiaBy 24, puc. 198. B Toii ke ria-
Be IIOKa3aH U KOMMEeHTapuil B BUjle MaTeMaTu4yeckux (popmya (popmysibHbIN
KOMMEHTapuii).

84.BbIBO/bI

1. dsweik [IPAKOH crocoben nzobpaxatb OMOJIOTHUECKHE AJTOPUTMBI.
ITO IMO3BOJISIET UCIIOJIb30BaTh €r0 B CEJIbCKOM XO3SIHCTBE — JIJIs OIIMCa-
HUA aJITOPUTMOB, KOTOPbIE HUCIIOJIb3YIOTCA B arPOXUMHUYECCKUX U arpo-
(busMUecKX HayKax, a TAaKKe B TIOYBOBEICHUU.

2. dpyrum BaxxubpiM npusiokenueMm JIPAKOHa gasisiercst npuMmenenue ero
JJI HATJISTHOTO OIMCAHUS CeJIbCKOXO3SIMCTBEHHBIX TEXHOJIOT UM,



FnaBa | 24

AJITOPUTMbI
B CPEAHEMN WKONE

§1. APAKOH NOMOTAET U3YYATb MATEMATUKY

Ha puc. 198 npexacTtaBieHna mkoJibHas 3ajada M0 T€OMETPHHN.
ITa 3aj1aya CTPYKTypHupoBaHa 1o npasuiam s3bika JJPAKOH.

B niepBoii BeTKe /1aHO YCJIOBHE 3a/1a4U C YEPTEKOM.
Bo BTOpOIl — BhIUMCIEHME TIJIONIAJAN KPyra U TPEeyroJabHUKA.
B TpeTbeil — BbluMCIeHME UCKOMOM TIOIIaau S.

Yem oTaimyaercs pelIeHue MaTeMaTH4YeCKOM 3a/laul C IIOMOIIIbIO JAPaKOH-CXe-
MBbI OT Tpa,Z[I’I]_[I/IOHHOﬁ 3ammucu? BbIZ[eJ]I/IM TPpH Ba*KHbBIX OTJIMYMA.

® OobecrieueHa CUMYJIbTAHHOCTb BOCIIPUSITUSL: HA OJIHON 3PUTEJIbHOI Clle-
He HaxoadaTcd: 1) ycaoBue 3a1auu; 2) peiienue; 3) OTBeT.

® 3putesibHas ClieHA UMeeT MpeIeIbHO YeTKYI0 CTPYKTypy. OHa yropsi-
J04eHa U 110 BEPTUKAJIH, U TI0 TOPUOHTAJIH.

® Bce aransl pemenus 1 GOPMYJIbl UMEIOT Pa3bsCHSAIONINE CJIOBECHbIE 3a-
rosiosku. Ilocsiennue 3amucbiBaloTcs He T/ YTOAHO, a B ClIeIMaIbHbIX
paMoOYKax, Kask/1ast U3 KOTOPBIX «3HAET CBOE MECTO».

Pacemorpum emie oany 3agauy. Ha puc. 199 mokasana apakon-cxema,
OTIMCBIBAIONIAd PellleHre KBa[paTHOTO ypaBHeHud. OHa M03BOJIgeT He TOJbKO
HAUTU KOPHU YPaBHEHM, HO U IIPOBEPUTH UX € romouipio popmya Buera (cm.
BeTKY «IIpoBepka KopHeil»).

§2. COBETbl YHUTENIO

Kenarenbno, 4ToObBI MIKOJIBHUKN HAYIUITHUCD:

® paccmarpuBaTh MareMaTUUecKoe pellieHue 3ajaud KaK 3PUTEIbHYIO
CI[EHY;
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¢

BoluucnexHue nnowagm
Kpyra ¢ Bbipe3oM

)

YcnoBue 3agayuu

BbeiyuucneHue
MCKOMOM
nnowanu S

BeiuuncneHue
nrowaau Kkpyra
M TpeyronbHukKa

HaHo

3apaH Kpyr
paguyca R, us
KOTOpPOro BbipesaH
NPAMOYTOrbHbIN

TpeyrosisHUK
ckaretamma ub.

Hapo

Haiitv nnowapp S
3alTpuxoBaHHOM

durypb!

\.

BbluucneHue §=81—8;=
nnowagm _ o2 ab
kpyra S; = 1R — 2

2
S1 = TIZR / N\
Otser
Mnowaab
3awTpuxoBaHHOWM

¢urypbl paBHa

Bbluucnexue - -p2 _ ab

nnowagu $=1R 2
NPAMOYronbHOro \ )

TpeyronbHuka S,

' KoHeu )

- ab

822

BbiyucneHue
nnowanu Kpyra
U TpeyronbHUKa

BbiuucneHue
MCKOMOW
nnowaaum S

Puc. 198.

BbiyMcneHue nnowanum Kpyra ¢ Bbipesom
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® 1paBUIBHO CTPOUTH MAaTEMAaTUYECKYIO 3PUTEbHYIO CIIeHY Ha IJI0CKOC-
TU YepPTexKa;

® u3o06paxaTh peleHne MaTeMaTHYeCKUX 3a/ia4d, BBISBJISAS WX BH3yalb-
HYIO CTPYKTYPY;

® CTPYKTYypHUpPOBaTh 3aj[ayy B IIPOCTPAHCTBE YepTesKa 110 ITpaBUJIaM s3bIKa
JIPAKOH,;

WNuaue roBops, HEOOXOAUMO M3YUHMTh IPaBUJIa BU3YaJbHOTO MBIILICHS,
KOTOpbIe JiexkaT B ocHoBe si3bika [JPAKOH.

Kenareapno Hay4YHUTb IKOJbHHUKOB HE TOJIbKO pa.36I/IBaTb X0/
pelIeHunAd 3a/la4 Ha OT/EJIbHBIC 9Tallbl, HO U IIPUAYMbIBATb JIJIA
HHUX KPaTKHE€ U TOYHbIC 3arOJIOBKH. YueHUK 710/KeH 3HaTb, 4YTO
ITH 3aroJIOBKH CJCAYET 3allMCbIBATD B HIAITKE JIPAKOH-CXEMbI (B
MKOHaX «3aroJIiOBOK» U «UMA BBTKI/I»).

§3. 0 MNOJIb3E 3PTOHOMUYHbLIX CTPEJIOK B MATEMATUKE

Paccmotpum anropurm Ha puc. 200, KOTOPBII COAEPKUT «MaJIeHbKUIT CEKpeT»,
CBSA3AHHBIN ¢ YUCJIOM 4. [[eficTBUTEIbHO, B YCJIOBUU 3a/la4d Mbl BUJIUM 4 OT-
JIeJIbHBIX YCJI0BUS (CM. UKOHY «KOMMeHTapuii»). B Betke «Pemenue 3agaum»
uMmeloTcs 4 BepTukaiu, momedennoie OykBamu A, B, C, D. Takum obGpa3om, B
JIAHHOM 3aj1aue JIeVCcTByeT

Ilpasuno. Yucno ycnoBuii paBHO yucay BepTukajeil. IIpuuem
Ka’K/IOMY YCJIOBUIO COOTBETCTBYET CBOSI BEPTUKAJIb.

KOHHYB FJIY6}KG, MOHO 3aMETUTDb, UTO B 3a/[a4€ BLITIOJIHACTCA 3aKOHO-
MEPHOCTD:

& KaK/[OMYy YCJIOBHIO COOTBETCTBYET CBOC PDEILICHUE,
® Kaxjoe PeIIeHue H306pa}f<ae’rcsl OT/IeJIbHOU BEPTHUKAJIBIO.

B 0OblYHBIX YCJIOBUSAX YKa3aHHble 3aKOHOMEPHOCTH HEBH/IMMbBI — OHU
CKPBITBI OT yuTaresd. JesoBeK MOXKeT IPaBUJIbHO PEIIUTH 3ajady, Jaxke He
3aMETHB, UTO Yy HETO IO/l HOCOM 3aTauJICsl «MaJIeHbKUI CeKpeT». JTO 3HAYHUT,
4TO OH PEINJI 33/[auy TIOBEPXHOCTHO, He TIPOHUKHYB B ee TailHbie TJIyOUuHBL.

YT0o6BI yCTPAHUTH HEJOCTATOK, HAJO C/€JIaTh YUTATEII0 HEeOOJBIIYIO, HO
YMHYIO 9PrOHOMMYECKYIO TI0/ICKa3Ky. Takou MOJACKa3KoW CJyKaT 4 mupoKue
rosiyOble TOPU3OHTAJIbHBIE CTPeJKH. Kask/as U3 HUX yCTaHABJINBAET 3PUTEITh-
HYIO CBA3b MEXK/IY YCJIOBUEM U COOTBETCTBYIOIIEH BEPTUKAJIBIO. ITU CTPEJIKU
cpasy GpocaioTcst B TJ1a3a U MOMOTAIOT YUTATEI0 Pas3ra/laTh «CEKPeTs.

Pasymeercs, MokHO oboiiTiCh 1 0e3 cTpesniok. Ho eciim Mbl XoTHM 11pO-
SBUTH 3a00Ty O ynTarese, 00JeryuTh €ro yTOMUTETbHBIN TPY/ M OKA3aTh eMy
JIOTIOJTHUTEJIBHYIO TIOMOIIlb, TO CTPEJIKU U MHOTHE JIPYyTHE IPrOHOMHUUYECKHE Me-
JIOYM, HECOMHEHHO, OY/IYT MOJIEe3HBI.
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Jloruyeckas m
apudpmMeTuyeckas sagava

PeweHue
3afavum

Ycnosue
3ajauum

aa
HeT
CY<0
s HeT
Gy
/ \ 28
ha
HdaHo <Z< 0
3 % HeT
ajaHbl AeWCTBUTENbHbIE na
yucna X nunY. { X @—
HeT
Hapo HeT
a {y<o
1. Ecnu X u Y otpuuya- Aa HeT
TeNnbHbI, TO KaXxzaoe < X20
3Ha4YeHue 3aMeHUTb Aa

ero Mmoaynem

2. Ecnu oTpuua-
TEeNbHO TOMbKO OAHO

&
<
sk iy ez =
re
(e

;

HeT

3. Ecnu ob6a 3HavyeHus
HeoTpuuaTenbHbl U HU
OAHO U3 HUX HEe NpUHa- Y>2
anexut otpesky [0,5; 2], na
TOo 06a 3HayeHus
yMeHbLWUTb Ha 10

HeT

4. B octanbHbiXx chny-
yaax X u' Y YMHOXUTb

Ha 2
A B C D
: IS ? t  o¢
X = |X] X=X+0,5 X=X—10 X
Y=1¥I Y=Y+0,5 Y=Y—10 Y

2X
2Y

n

PeweHue
3agauu

] ( KoHeuy )

Puc. 200. CnoxHas noruyeckas sazada ¢ npocTbiMU BblHUCNTEHUSIMU
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ATy MBICIb CHAELyeT MOAYepKHYTh 0c000. C JI0rnyeckoil TOUKU 3peHmus,
YKa3aHHbIE CTPEJIKH SABJSIOTCS «aPXUTEKTYPHBIM U3/IUIIECTBOM» M COBEPIIEH-
HO He HYKHBI JIJIS1 PeleHus 3a/laum.

Ho ¢ aproHoMudeckoii TOYKM 3peHust, 1e0 0OCTOUT MHaye.

Lleab aproHoMuKku — o0JieT4eHre YMCTBEHHOTO TPYy/a, MUHU-
MU3AIMST UHTEJIEKTYAJIbHbIX YCUJIUHI, IOCTUKEHUE «JIETKOCTH
¥ TJIyOMHBI MBIIILJIEHUST> . VIMEHHO 9TO U JOCTUTAeTCsl. YKa3biBasi
HA HYKHYIO BEPTUKAJb, CTPEJIKU ITIOMOTAIOT YUTATEIO ITPOHUK-
HYTb B IJIYOMHHYIO CYTh 3a/lauM.

Kaxknast BepTUKaab MMeeT JiBa «30JI0THIX» KOHIIA: BEPXHUH M HUKHUIM.
Bepxuuii KoHell cOAepKUT aITOPUTMUYECKYIO 3alIUCh YCL068USL, HUKHUI — pe-
wenusi. Bce aTo MaTemMaTnueckoe 0OraTcTBO M OTKPBIBAETCSI YUEHHUKY OJ1aro;ia-
Ps CTpeJIKaM.

Ecnu ot mpaBoro KoHIila CTpesiki uyMuTaTesib oIHUMET TJia3a BBepX, OH YBU-
JIAT AJITOPUTMUYECKYIO Pean3aluio ycaoBus. Ecin ke ocMOTPUT BHU3 — YBU-
aut pemienue. [TockoIbKY CTpPesoK yeTbipe, MOJA00HYIO ONEpaIMio MPHIETCs
npojiesiaTh yeTbipe pasa. Ho mocse atTux ynpakHeHUN CTPYKTypa aJiropuTMa
cTaHeT abCOIOTHO TIPO3pavHO, sicHo 1 HarssiiHou (puc. 200).

§4. ELLE OAUH 3PTOHOMMUYHDBIA ANTOPUTM

Pasbepem 3azauy Ha puc. 201. IT0 «IIpoBOKaIMOHHAs» 3ajla-
ya, TaK KaK OHa UMeeT He OJMH, a IIeCTh OTBeTOB. YTOOBI «pac-
KOTIATh» IPaBUJIbHbIE OTBETHI, HY;KHO paccMOTpeTh BoceMb (1)
BapuaHToOB perieHus. VI otOpocuTh /Ba U3 HUX Kak OeccMbIC-
JIEHHBIE.

Tunmunas omubKa COCTOUT B TOM, YTO ydyaldecss He BUJAT 9TU BOCEMb Bapu-
aHTOB pelneHud. M 110 aTou npuurHe yIryCcKaoT U3 BUAY OAUH UJIM HECKOJbKO
OTBETOB.

Ha puc. 201 pemenue 3asaun n3o0pakeHo B Bujie yepTeska (JpakoH-cxe-
Mbl). IIpu 9TOM MCIIO/IB3YeTCs Psiji IPrOHOMHYECKUX ITPUEMOB, 00JIeTYalONNX
IIOHUMaHHE.

® Yeprex coszaer 1eJOCTHBIN rpaduyeckuii oOpas pelieHus, B KOTOPOM
MKOHBI CBSI3aHbI MKy COO0M COe/IMHUTEIbHBIMU JIMHUSIMU.

® 3purenbHas cileHa OyKBaJIbHO 3aCTaBJIIET y4alllMXCs y4ecThb BCe Ba-
PUAHTDI, TAaK KaK IPOIYIIEHHbIH BaPUAHT MOPOXKAAET 0OOPBAHHYIO JIU-
HUIO TUTIA «BUCSYMil XBocT». [Tocsiensist cpasy ke OyjieT orno3HaHa Kak
omnOKa 1 UCIIpaBJIeHa.

® CxeMma yropsjodyeHa 110 BePTUKaAIU TaKUM 00pa3oM, 4TO <«OeryHOK»,
JIBUTASICh 110 JIMHUAM CBEPXY BHU3, lIepeMellaeTcs OT YCJA0BUA 3a/1a4u K
OJITHOMY M3 OTBETOB. 3HAUYUT, 3pUTeJIbHas CIleHa OpraHu30BaHa He Xao-
TUYHO, a 110 TIpaBuy «BBepxy — ycrosue 3adauu, BHU3Y — omeemnl».
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® Cxema ynopsjioueHa u 1o ropusonTtanu. Ha ognoir ropusonTanu pac-
ITOJIO’KEHbI OJIHOPO/IHbIE MKOHbI, BHYTPU KOTOPBIX HAXOAATCS OJIM3KHE
10 CMBICJIY TEKCTOBBIE HAJAIMCH. ITO AUCITUILTUHUPYET YePTeXK, JesaeT
€ro 3pUTEJIbHO IIPeAcKa3yeMbiM, 00J1erdyaeT YTeHre U IOHUMaHue.

® Y700b1 00JIEIrYUTD 3PUTEIHHOE PA3/IMUEHUE XOPOIIUX U IJIOXUX BapHaH-
TOB, HUYKHSISI TOPU3OHTAJIb (TOPU30OHTAJIL OTBETOB) paclilellieHa Ha JiBa
YPOBHSI, CJIeTKA CMEIIEeHHBIX JIPYT OTHOCUTEJIBHO JIpyTa.

® [Ha nuxHem ypoBHe pa3MellleHbl IIeCTh XOPOIIMX BapUaHTOB, COJlepKa-
IIUX ITPaBUJIbHBIE OTBETHI. YyTh BbIllle HAXOAATCA JBa MJIOXUX BapUaH-
Ta, KOTOPbIE He CO/IeP:KaT OTBETOB.

[Tepeunciennbie 9proHOMUYECKHE TTPUEMbI TIOMOTAIOT YuTaTe-
JIIO YIIOPSI0YUTH CBOU MBICJIU, IIPUBECTU UX B CTPOMHYIO CHUC-
Temy. B utore ciokHas 3ajada, CJIOBHO 110 BOJIIIEOCTBY, YIIPO-
11[aeTCs, CTAHOBUTCS HATJISAIHON U 0003PUMOIi.

Mpbr yoeauanch, uto ¢ nomoinbio s3bika JJPAKOH MoxkHO yIpocTuTh aji-
reOpanueckoe BhIpaKeHMUe.

§5. IPAKOH NMOMOTAET U3YYATb XUMUIO

Ha puc. 202 nokazana cxema pocTeilero XuMmnuecKoro orbiTa — orpe/iejieHue
KHMCJIOTHOCTH pacTBopa. Eciin makmycoBast Oymaskka, IOrpysKeHHasi B PacTBOP,
KpacHeeT, 3HAYUT, pacTBOP KucJbiid. Ecu cuneer — menounoit. Ecim et Oy-
Ma’KKM HE U3BMEHUJICA — PAaCTBOP HEUTPaJIbHbIN.

( OnpepeneHue KUCNOTHOCTU pacTeopa )

OTtneit B npobupky pacTteop

l

Onyctu B npo6upKy nakmycoByio Gymaxky

l
/ LiBeT ByMaxku /

KpacHbiii CuHun duoneToBbli
OTtBeT OTBeT OTBeT

PacTtBOp PacTtBOp PacTtBop

KUCHbIX IWWENOYHOW HEWTPANbHbIA

( KoHey )

Puc. 202. Kak onpenennutTb KUCIIOTHOCTb pacTBopa
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Pacecmorpum coxubiit xumudeckuii onbIT (puc. 203). Yuurenb
OepeT OIHO U3 MIECTH XUMUYECKHUX YI00PEHUN U TOMEIIAEeT eTo
B K0J10y. UTO B KOJ10€ — HEM3BECTHO. JTO MOXKET OBITH aMMHaY-
Hasl CeJIMTpa, HaTpHUeBasi COJib, CyJabdar aMMOHUs, cyrepdoc-
dat, CUIbBUHUT WU KaJIUHHAS COJIb.

Hy’KHO BBIIOJTHUTD 9KCIIEPUMEHT, TO3BOJISAIONINN y3HATD, Ka-
KO€ BEIeCTBO HAXOAUTCS B KOJIOE.

OmnpbiT genatoT B ABa aTamna. CHavasa HAYT HOATOTOBUTE/IbHDBIC JIeCTBUS:

1. IMonoxuTs yrobpenue B TpU cocy/ia.

2. B nepsbiii cocy 106aBuTh cepayio kucaoty HoSOy.

3. Bo Bropoii cocy 106aBuTh pactBop xaopuja 6apusi BaCl.
4. B tpernii cocy 100aBUTH MIEI0Yb.

[Tocne atoro AHAJIMBUDPYIOTCA PE3YJAbTAaTbl U ONPEACIACTCA HEU3BCCTHOC
BEIeCTBO HAa OCHOBAHUH Taﬁ.}IHHI)I 1.

Tabsimuya 1
HTOo Mbl BUAUM UNU OLLYyLLaEM,
HassaHue BHewHUn BUA | ecnim B gaHHOe BewwecTBO A06aABUT:
BellecTBa BellecTBa
H2S04 BaCl Lenoyb
AMMmuayHag bBennie Bypwrii 3arax
ceuTpa KPUCTAJL/IbI ras aMMHaKa
HarpueBas becusernbie bypnbriit
P ' P [TomyTHEHUME =
ceJInTpa KPUCTAJILJIbI ras
Cyabdar CseTs10-cepbie beunbrii 3arax
AMMOHUSI KPUCTAJL/IbI 0CaJI0K aMMMaKa
Cynep- CsetJio-cepblii Benprii
docdar ITOPOIIOK 0CAJIOK
Pozosbie
CUNbBUHUT — - -
KPUCTAJL/IbI
& becusernbie
Kanuiinas cospb — - -
KPUCTAJLJIbI

Jlpakon-cxema Ha puc. 203 paboraer Tak. Pabouasi Touka Ipoiiecca J{BH-
JKeTCs1 OT UKOHBI «3aroJIOBOK» K UKOHe «KOHell». [Io Mepe ABM)KeHUST MKOHBI U
COEIMHUTEIbHBIE IMHUU BCIIBIXUBAIOT U TOPSIT Ha dKpaHe OoJiee SPKIUM CBETOM,
BbI/IEJISIS IIPOMAECHHYIO YaCTh MY TH.

Korna niporecc goie 10 nukonsi-Borpoc «IIpu Bzanmoseiicrsun ¢ HoSOy
BbIjIe/IsIeTCst OypbIil ra3?», JaHHas MKOHAa HauWHAaeT MepIiaTh, IPUBJIeKast K cebe
BHUMaHUe u TpeOyst oTBeTa. Pearupyst Ha 9T0 cOObITHE, YUEHUK TTIOIBOAUT KYP-
COP K HY;KHOMY OTBeTY (/ia UJIM HET) U IIeJIKAeT KJIaBUIel MBIIIIH.
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C NMpaBonucaHue oTpuuaTenbHbIX MecToumeHMﬁ>

—
MpumMepbl oTpuuaTernbHbiX MECTOUMEHUN
HeKoro, He4yero,
HUKTO, HUYTO,
HUKaKOM, HU4Yen
b

HeT
< MepBbI CNOr MECTOMMEHUA yaapHbIn? >—

Aa

Moa ynapeHuem
MALLK «KHEe»

bes ynapeHus
MUK KHU»

<

MNMpumMmephbl NMpumMmephbl
HekTo Huuto
Hevero Huuen

HeT

MectoumeHne umeeT npennor?

aa

Muwu mectoumeHue
pasfnenbHO B TPU crnoeBa

NMunwuu MmectonMeHue
CIINTHO C «HEe» U «KHU»

NMpumepsl

He y koro
Hu ¢ kakum

Mpumepsbi

Hekoro
Hukakum

( KoHeu ’

Puc. 204. NpaBuna HanucaHua oTpuuartenbHbiX MECTOUMEHUN
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Nxona nepecraer mepuath U (IIPU OTBETE «/1a» ) 3arOPaeTCs My Th, BEAY NI
K UKOHe «IIpu B3auMOZelCcTBUM €O 11eJI0YBIO OLIYIIAeTCs 3alaX aMMuaKa?»,
KOTOpasi HaunHaeT MepiiaTh. /lanee coObITHS TOBTOPSIOTCS, TIOKA Ha 9KpaHe He
3arOpUTCS UCKOMOE Ha3BaHue y100peHusl.

C ToukM 3peHus npoilecca mo3HaHus, npobdjaemMa paciio3HaBaHus ya00pe-
HUS COCTOUT U3 TPeX YacTeu:

® 110CTaHOBKA 3a/1a4W;
® onucanue JACUCTBUM C MCCJEIyeMbIM BEIIIeCTBOM U PeaKTUBAMU;
® JlornuecKuii aHaJau3 pe3yJabTaToB OIIbITA.

B mepBoii BeTke jgaHbl 1MOCTAaHOBKA 3a/auyu (MKOHA «KOMMEHTapUii») U
OITMCaHMe TTOCJIeI0BATE/IbHOCTU PYUYHBIX MAHUTTYISAIIMN (UeThIpe MKOHBI «/leHC-
TBUE» ). BO BTOpPOI BeTKe IeMOHCTPUPYETCS JIOTUUECKUN aHAJIU3 U TTOJyYeHue
OTBeETA.

BaxHo, 4TO BCe TpU YacTH 1IPOOJIEMbI TIPEIbSIBJISIIOTCS 3PUTETIO
B OJIHOM BU3yaJIbHOM I10Jie. Biiarogapst atTomy obecriednBaeTcs
CHMYJIBTAHHOCTb BOCIIPUSITHSI M yJIydIIeHne paboThl yMa.

§6. IPAKOH MOMOTAET U3YYATb T'YMAHWUTAPHbBIE NPEAMETDI

[IpuBenem emre mapy HPUMEPOB, IOJATBEPKAAIOINIUX JTOCTOMHCTBA S3bIKA
JTPAKOH. 9Tu npumMepsl 1eMOHCTPUPYIOT BO3MOKHOCTh €70 TPUMEHEHUS B
Pa3IMYHBIX chepax yesIOBeYeCKOU JAesaTeJbHOCTH.

Puc. 204 nimocTpupyeT UCIOJIb30BaHNe sI3bIKa JIJIs1 H300pakKeHusl IpaM-
Matudyeckux npasui. Ha puc. 205 mokaszan npuMep GopMaansaum IpocTei-
WX [TPABUJI aHAJIN3a CTUXOTBOPEHU .

§7.BbIBO/1bl

1. Ywuacs B 1KoJie, yYeHHK MMOJIy4aeT 3HAHWS U3 Pa3JIMIHbIX 00J1acTeil 3Ha-
Hus. Vlinn, Kak TOBOPSAT, OH U3y4aeT HEeCKOJIbKO ITPEJIMETOB.

2. Mexay aTuMu nipeiMeTaMu CylieCTBYIOT CBSI3M, HO YUYeHUK, KaK ITpaBu-
710, X He 3amedaeT. OH He BUIUT MeHCnpeoMemuble CesI3U.

3. Yto0Obl ycTpaHUTh HEJOCTATOK, HA/IO CIIEIHAIbHO OObSICHUTD IKOJIbHM-
KaM, B YeM MMEHHO 3aKJI04al0TCSa MEeKITPe/IMeTHbIE CBS3MU.

4. Opnum u3 39(h(HEKTUBHBIX «MOCTUKOB» MEXK/IY IpeMeTaMU SIBJISTIOTCS
asroput™mbl 1 A3bIK JIPAKOH.

5. B Pa3HbIX IIpeJAMETax Jid peleHnAa MHOIMX, XO0TA U HEe BCEX 3a/la4 UC-
IMOJIb3YIOTCA aJITOPUTMBI.

6. AJITOPUTMBI M IPAKOH-CXEMBbI TIPEACTABIISAIOT cO00M yI00HOE CPECTBO,
obJeryaroniee JJist IKOJbHUKA BbIsABJIEHNE U YSCHEHUE CYTH MEKIIPe/]-
METHBIX CBS3€H.

7. baarojapst aaropuTMaM MeKITpe/IMeTHbIe CBSI3U CTAHOBSTCS 3PUMbIMU
Y TTIOHATHBIMH JIJIST YYaIUXCHL.
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ANTOPUTMbI
TOCYAAPCTBEHHOIO
W MYHULUUNANBHOIO
YINPABJIEHUA

§1. HEAOCTATKU AITOPUTMOB YNPABJIEHUA

Kypaen, repoit MoJibepa, oueHb yJAUBUICS, KOT/IA Y3HaJ, YTO
BCIO ’KM3Hb FOBOPUJ 1PO30ii. MHOTHE yIpaBJeHIlbl BBICIIETO,
CpellHeTo M HU3IIEeTo 3BeHa 4eM-TO MoxXoxku Ha sKypzaena. Onu
MPUHUMAIOT PelIeHus M0 TOW WJAM MHOM TeXHOJOTHH, HO, KaK
IIPaBUJIO, He 0OpalaoT Ha 9TO BHUMAHMS.

FOBOpH HO,Z[pO6H€e, MOKHO OTMETHUTDb TPpHU HEAOCTATKA.

® YMHOBHMKU-YIIPABJEHIIBI JaJIeKO HE BCerja OCO3HAIOT, YTO «TOBOPST
MIPO30ii», TO eCTh MCIOJb3YIOT OIpe/le/IeHHYI0 TeXHOJIOTUIO YIIpaBJie-
HU, TOUHEee TOBOPS, Al20PUMMbL YNPABIEeHUSL.

® Bo MHOTHUX CJIy4asdX OHU HE YMEIOT BbIJEJIATh B 9TOU TEXHOJIOTUU CTaH-
JIapTHBIE U HECTaH/IAPTHbIE YYACTKHU.

® Onu He paccMaTPUBAIOT IIPOIIECCHI BBIPAOOTKH YIIPaBJIECHYECKUX pellie-
HUI KaK aJiropuTMUYecKue rmpoiecchbl. VI He yMeloT onucbiBaTh 9TH TTPO-
1eCChI B aJITOPUTMUYECKOU (hopme.

ConuanbHo-TyMaHUTapHble 3HAHUA (B TOM YMCJe 3HAHUS 110 rocy/apc-
TBEHHOMY, MYHUIIMIIAJILHOMY M KOPIIOPATUBHOMY YIIPABJIEHUIO) IIPUHATO 3a-
IUCLIBATh B BUJIE JIMHEHMHOTO TEKCTA, KOTOPBIM CJUIIKOM TPYJEH /ISl TIOHU-
manus [1, 2]. Eciim BpeMst usydenust TeKcta orpanndeHo (4to ObIBaeT MmovTH
BCET/la, TaK KaK Y JIeJIOBOTO 4eJioBeKa Kask/asi MUHYTa Ha CYeTY), JUHEeHHbIH
TEKCT ITPOBOLMPYET HEIIOHMMaHHKE.

MupoBoii OIBIT Pa3padOTKHU SI3bIKOB IIPOrPAMMUPOBAHUS TIOKA3bIBAET, UTO
JIMHEUHBIM TeKCT (BKJIIOYAsl CTYIeHYaTbli) He MPUTOJIeH JJId 3allMCu ITOHSIT-
HBIX aJITOPUTMOB.
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TpauIMOHHbBIIH €IIOCOO 3anucH aJTOPUTMOB HEONPABIAAHHO
CJIOKEH M HEIPUTOJIeH /IJIsI MAaCCOBOTO MCIIOJIb30BAHUS B YII-
paBJieHYeCKHUX CTPYKTypax. [TonbITKY ero BHeApeHus HecCMbIC-
JIeHHBI, 10O TPeOYIOT OTPOMHBIX TPYA03aTPaT, MPEBBIIAIOIIINX
pa3yMHBbI€ TIPe/IeIbl.

§2. AJITOPUTMbI YNPABJNEHYECKUX PELLEHUHA

YkakeM 0COOEHHOCTH TIPEIaraeMoro Mmoaxo/1a.

Ucknoyasg 3 paccMOTpPeHUs JleKJapaTUBHbIE 3HAHUS, OrPaHUYUMCS
TOJIbKO MPOIEAYPHBIMU 3HAHUSIMU. J[J1s1 IpOCTOTHI OyjIeM CUMTATh, YTO
IpolielypHble 3HAHUS U aJITOPUTMBI — O/THO U TO Ke.

BwmecTo cyiecTByOmMX METO/10B 3aIIMCH aJITOPUTMOB (KOTOPBIE CJIUII-
KOM CJIOKHBI M HEIIPUTO/IHBI /IS 11eJIeil TOCY/IapCTBEHHOTO, MYHUIIU-
HAJbHOTO U KOPIIOPATUBHOTO YIIPABJIEHUS) IIpeJiaraeTcst HOBbIU, 3HaA-
YUTEJIHHO O0JIee JIeTKHil Criocob 3aIcu aJirOPUTMOB.

AJITOPUTMBI yIIpaBaeHUs HaJ0 U300paxkaTh He B BU/E JIMHEHHOTO WJIN
CTYIIEHYATOTrO TEKCTA, a B BU/Ie IOHSATHOTO rpapuuecKoro yepTexa.
[Ipemmaraemblii yeprex (JpakoH-cxema) MOXO0kK Ha OJIOK-CXEeMY aJiro-
purma (I'OCT 19.701-90), HO BBITOZHO OTIMYAETCs OT Hee OoJee a(-
(peKTUBHOM CTPYKTYpHU3allMel, MaTeMaTUYeCKOM CTPOrOCTbIO M TTOBBI-
IeHHBIM KOMMOPTOM /1JIST TI0JTb30BaTE e,

§3. A3bIK JPAKOH B YITIPABJIEHUU

Aszbik JPAKOH 3naunTeibHO TPEeBOCXOAUT JIPYTHE A3bIKHM 110 KPUTEPHUIO «I10-
HATHOCTb» (APTOHOMUYHOCTDH ) aJITOPUTMOB.

PaccMoTpuM 1mpuMep, O3BOJISIONINI JIaTh 3pUTE/IbHBII 00pa3 aJroput-
Ma ympaBJjieHud, npejactaBienHoro Ha s3bike [[PAKOH. Ha puc. 206 noxka-
3aH aaropuT™M «Co3zanue KOHIENIMNA COIMATbHO-9KOHOMUYECKOTO PAa3BUTHU S
HoBocubupckar.

B nannom caydae yepTek aaropuT™Ma SBJASETCS MaTeMaTUudeCKU
CTPOTUM, a HAAIMMCUA B OJIOKaX JaHbl HA €CTECTBEHHOM SI3bIKE.
ITO 0YeHb Y00HO MPU PellleHNH MHOTHX 3a/1a4 YITPaBJIEHMUS.

Bousbinioe yncno apakoH-cxem u3 00J1acTH CTPATErHYecKOro MJIaHUPOBa-
HUs [IpeJIcTaBieHbl B padbore [3].
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CospaHue KoOHUenuuu coumarnbHO-
SKOHOMUYECcKoro paasutus Hosocubupcka

e

CucTteMHbIW aHanua u npor-
HO3 OXUgaemMbiX UBAMEeHEeHUN
BO BHELWHEM OKPYXEHUU

YyeT TeHAeHUWn pasBmuTus
MMUPOBOW U POCCUIMNCKOMN
®KOHOMMKKN B Byayuwiem

YyeT BNuMsasHUA A3maTtcKo-
TUuxookKkeaHCKOro pervmoHa
M Cnbupm Ha cyabby
Poccuun B XXI| Beke

CucrtremMHoO-
reorpadunydeckmini aHanms
reononMTUYEecKoro
nonoxeHma Hoeocubupcka

CunctemMHO-
reorpadpuyeckun aHanums
MeXpermoHarnbHbIX

M MeXxXayHapoaHbIX
cBsA3en Hosoubupcka

MporHO3 NO3UTUBHbLIX U
HeraTUMBHbBIX USMEHEeHUN B
3aBuCMMOCTHM OT peanusa-
UMM pasnMUYHbIX cUueHapues
pasBuUTUSA HagCUCcTeMbl

CUCcTeMHbIi aHanu3 U NPOrHo3
couuanbHO-3KOHOMUYECKOro
pa3Butus HoBocubupcka

l

l

CUCTEeMHbIA aHanu3 U NporHo3
coumnanbHO-3KOHOMUYECKOro
pa3BuTusa HoBocubupcka

MporHosa
aAemorpacdpm4eckomn
cuTyauumm

B HoBocubGupcke

BboiaBneHne oCHOBHbIX
cdhakTopoB, onpegensio-
LLLMX KAa4YeCTBO XXMU3HM

AHanums v NnporHos
cneunanmcrTos

OKOHOMMUKO-
reorpadpuHeckuin aHanmsa
TeppuTOpUuM ropoaa

M ero arnomepaumumn

BbisBneHune 3akKoHO-
MepHocCcTen
dopmMmupoBaHus

Ha TeppuTOopuUuU ropoaga
NpPoOM3BOACTBEHHOW

M couunanbHOMN
MHpPpacCcTpPYKTYpbI

CUucteMHbIW aHanums

HenocTaTKoB ropoaa
HoBocubBupck

l
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Puc. 206. CoszanaHume KoHUenuumm
couuarnbHO-3KOHOMMUYecKoro pasputuss Hoeocubupcka

CucteMHbIM aHanus
HeJoCcTaTKOB
ropoga Hoeocubupck

AHanm3 OCHOBHbIX
HegoCTaTKOB
B ropoae Hosocubupck

AHanuma3 M NporHos3
MMYLLECTBEHHbIX
OTHOLLUEeHWN

B HoeocuGupcke

AHarnuma M NporHos
douuHaHCOBO-
BKOHOMMYECKUX
npoueccosB

B HoBocubupcke

Cos3gaHue cucTemMbl
perynmpoepaHus
coLMManbHO-
3KOHOMMYECKOro
pas3BuTUSA

ropona HoBocubupck

|

347

MocTaHOBKA cTpaTern4eckux
uernem n npuopuTeToB
pasButua (MUccusa ropoga)

dopmMyrnuupoBKa CUCTEMbI
LueneBbiX YCTAHOBOK
U UX nepapxuvm

NMocTtpoeHune Xxenaemoro
BUHnaeHusA ropoga

OueHKa OTHOCUTEelNbHOW
Ba>>XHOCTU Lenen

CosnaHue cueHapueB pa3BuU-
TUA:

® Co3gaHue KOHTPAaCTHbIX
cueHapueB

® Co3pgaHue KoOMNIeKcHoro
cueHapus

OnpeneneHme OCHOBHbIX
npuopuvuTeToB AO5NA BnactT™um

O6cyXxpaeHue nnaHa c XUTensamu

MoctTaHoBKa

cTpaTern4eckKkumx uernen
M NPUOPUTETOB pa3aBUTUSA
(Mmuccua ropoaga)

Paspa6GoTka HanpaBrneHUn
OesATenbHOCTU

Co3spaHue

CBOAHOW nporpamMmbi
paboTbl agaMUMHCTPaLUUKU
ropoga HoBocubupck

C KoHeu )
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84. BbIBOJbl

L.

CoBpemeHHbIe CUCTEeMbI TOCY/IaPCTBEHHOTO, MyHUIUTIAIbHOTO U KOPIIO-
PATUBHOTO yIIPABJIEHUI YPE3BbIYANHO CJIOKHbBI U TPY/IHBI /IJ1s1 TIOHUMA-
HUSI.

Hernonumanue nNpuBOAUT K MPUHATUIO HEONITUMAJIbHBIX, HEA(P(HEKTUB-
HBIX MJIM OIMTUOOYHBIX YIIPABJIEHUECKHUX PEIIeHHIA.

ynpaBﬂeH]_IbI JaJIEKO HE BCeErjga OCO3HAIOT, YTO MCIIOJIB3YIOT Ty WJIH
HMHYIO TEXHOJIOTHIO VIIpaBJI€EHHUA, TOUYHEEC I'OBOPA, d/lZzopummvl ynpaeje-
HUAL.

OHu He pacCMaTPHUBAIOT IIPOIIECCH BHIPAOOTKH YIIPABJIEHUECKUX pelile-
HUU KaK aJITOPUTMHUYECKUE IIPoIecchl. 1 He yMeIOT OIUChIBaTh 3TH ITPO-
I[eCChI B aJITOPUTMUYECKOU (popme.

[TpyunHa B TOM, UTO CYyIIECTBYIOIIME METO/Ibl AJITOPUTMU3AIUUA CJIUIII-
KOM CJIOKHBL. OHM paccuMTaHbl HA MAaTEMATHUKOB U IMPOTPAMMUCTOB U
HEIOCTYIIHbI /11 PpAaOOTHUKOB yIpaB/ieHus. [Ipu HbIHEITHEM COCTOSIHUM
J1eJ1 YITPaBJICHIIbI JIMIIIEHbI BO3MOKHOCTHA I'PAMOTHO MCITOJIb30BATh AJIT0O-
PUTMBI B CBOEH IIPaKTHYECKOil paboTe.

YuebHast ¥ jieJioBast JUTEpaTypa 110 BOIPOCaM yIpaBaeHust (hakThyec-
KM HEe CO/IeP’KUT Pa3BEepPHYTOr0 ONMMCAHUS aJTOPUTMOB YIIPaBJICHMUSI.
(A eciu ¥ COMEPIKUT, TO TTIOHSATDH ATU AJITOPUTMBI 3 TIpUEMJIEMOe BpeMs
HEBO3MOKHO).

B c¢Bsi3u ¢ oTcyTcTBHEM HEOOXOUMbBIX PYKOBO/ICTB IIPAKTHYECKOE 3HA-
KOMCTBO C peaJbHbIMHM aJITOPUTMaMU yIIPaBJIEHUS OCYIIECTBISIETCS He
BO BpeMsi yueObl, a HEeIloCpPeACTBEHHO Ha pabouyeM mecTe pabOTHUKOB
VIIPABJIEHUS U ITPOJI0JIKACTCI MHOTO JIET.

Aszpik [IPAKOH mnosBosiser 4acTUYHO YCTPaHUTh HTOT HEJIOCTATOK.
[IpescraBiieHyie aJirOpuTMOB yIIPaBJIE€HUsS] B BU/I€ HATJISIHBIX J[PAKOH-
cxeM obJtervyaet /iist pabOTHUKOB yITPaBJIEHUS pellieHne MHOTHX yIIPaB-
JIEHYECKUX 3a/1ay.
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MPOCTbIE
MATEMATUYECKMUE
AJNTOPUTMbI

§1. BBEJEHUE

B mpeabiyieit vactu (ry1aBei 17—25) MbI pacCMOTPEJIH IPUMEPDI AJITOPUTMOB,
B34ThIX U3 TPAKTUYECKON KU3HHU.
B aroit vactu (rnaBbl 26—29) nepeiijieM kK MaTeMaTUYECKUM 3a/[auaM.
PaccmorpeB oba Kjacca aaropuTMOB, MOKHO YOEIUTHCS, YTO SI3BIK
JAPAKOH mno3BoJisier HarJsi/{HO U300paskaTh aJTOPUTMbI IPAKTUYECKHU B JIHO-
OBIX CUTYyaIMSIX.

§2. AITOPUTM EBKJIUJA

Haubonvwum obuwum derumenem HOJ[ nByx 1enbix ynces A u B nasbiBaercs
ux o0t gesuTenb d, KOTOPBIi AeJUTCs Ha 000 APYyroi 00NN e/ TUTEh
yucen A u B.

Hanpumep, st uuces 12 u 18 nanbospiinii oo1mmii geuresnb paset 6. On
JIeJINTCA Ha Bee obime aeaurenu atux yucesn: 1, 2, 3, 6.

Ha puc. 207 nokazan anroputm Bbruncsaenus HO/J (anroputm EBkiunaa)
JIBYX HaTypPaJIbHbIX YK CEJ METOJOM BbIYUTAHUS.

Anroputm EBKIMIQ METOIOM BBIUMTAHUS MOKHO C(HOPMYJIMPOBATH Tak.
[TycTb manbl HaTypasibHbie yncaa A u B. Hajo 1o odepenu BoiuuTaTh 13 060JIb-
HIero yucJsa Menblnee. HacTynuT MOMEHT, KOrjia BbIYMTaeMOe CTaHeT PaBHO
paznoctu. B pesynbrare noayuutca HOJl (puc. 207).

§3. CYMMA LLIUDP LLENOT0 YUCNA

3adaua. [Tano nenoe yucyio N. Haiitu cymmy 1udp aToro uncia.

Cymmy 1udp unciaa N obosnaunm yepes.S. B nauasie anropurma mosoxum S = 0.
[Tepemennast Nocm 0003HAYAET OCTATOK OT JiejieHus 1esioro uyncaa N Ha 10.
AJIropUTM BBIYMCIEHU cyMMBbI IMdp S nnokazan Ha puc. 208.



352 HACTb 4. MATEMATUYECKWE ANITOPUTMbI (MPUMEPHI)

BbiyncneHue Haubonbwero
o6wero penutensa (HOM)

fi=-

PeweHue
3agauu

YcnoBue
sagjauun

3A0AYA A B
Boiuucnute Hanbonbwunin o6wuni ge-
nuTens HatypanbHbiXx Yucen A u B e
(Hanpumep, 56 u 140) HeT
«<»
PEWEHMUE -
1. Ecnu yucna A u B paBHbI, npek-

HeT
paTuTb BbiyucneHus. Kaxgoe us < A >E>7_
yucen gaeTt UCKOMbIW pesyrnbTar.

MepeiTu K NyHKTY 4. aAa
(CMm. Takxe cxeMy crnpasa).

2. Ecnu yucno A 6onblwe yucna B,
Hapo u3 A BbivecTb B.
A =A-B

MepenTn K NyHKTY 1.
( Kowxey }

3. Ecnu ymucno A MeHblue yucna B,
Hapo U3 B BbiyecTb A.

B:=B-A

MepenTn K NyHKTY 1.

YCINIOBUE 3AO0AYN

4. KoHey anroputMa.
Haitu Hanbonbwuii oGLWKA
aenuTtenb yncen 56 u 140

\_ 4
PEWEHWE SAOAYU
1. 140 — 56 = 84
2. B4 —56=28
3. 56 —28=28
/\
PeweHune OTBET
sajavu

Haubonbwui o6wut genutensd
yucen 56 u 140 paseH

28

Puc. 207. BoiuucneHume Hanbonbwero obwero genutensa (HOA)
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Ipumep. Tpexanaunoe uncyio N coaep:KuT Tpu nudpo XYZ.
X =N/100 — Nyep1/100
Y = Noem1/10 — Noema/10
Z = Nocm2

Yucsao N moxno npeactaButh Tak N = 100X + 10Y + Z
IIpu npoBepke anroputma it N = 759 nmonyuum pesyiabrat 21. Eciu
N = 2651, cymma nudp pasHa 14 (puc. 208).

§84. BBIYUCJIUTD ABA HUCNA

3adaua. [Taunl neiicrBurenbubie yncaa M u N. Meubliiee U3 aTux dyucel

3aMEHUTh WX IOJYCYMMOIl. A OoJiblliee — YJABOEHHBIM ITPOU3BEIEHUEM
yucena M u N.

[Tpu cpaBHenunu aByx uncen (M > N) u (M< N) Hajio yuecTb JiBa CJIy4ast:
® Eciu nepsoe uncio (M) 6osbiie Broporo (N), HaiiTH TIpou3BeeHNEe
2M x N.
® Ecau nepBoe uucio (M) menbiiie BToporo (N), HalTH OJIOBUHY CYMMBbI
Mwu N.

Cuaenyer moMuuth, uto aaroputm (puc. 209) momken peannsoBath 00a
BO3MO’KHBIX BapHaHTa:
M > N,
M<N.

Ipumep. Ecniu M = 5, N = 6, To B pe3ybraTte noayunm M = 5,5,
N = 60 (puc. 209).

§5. HAUTU MAKCUMAJIbHOE U3 TPEX YUCEN

3adaua. Jlanbl Tpu A€HCTBUTENBHBIX Ynca a, b, ¢. Halitn MakcuMaibHOe
U3 TPeX Yucel.

Pacemorpum anroputm Ha puc. 210.

@® Eciu a > bua> ¢, MakCUMa/IbHBIM YHCJIOM OY/IET a.

® Ecim ¢ > a > b, makcumasbHbIM urcsiom Oyet ¢. Tor ke pe3yibTar mo-
Jay4dum, ecai ¢ > b > a.

® Eciu b > awn b > ¢, makcumaabHbiM yncsiom Oyzaer b (puc. 210).
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) ( Boiyncnute gBa yMcna M u N )

( ; ( )

AaHo OaHbi
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C

Bbeluncnute cymmy uudgp
uenoro yucna

Llenoe yuncno N
Hapo

HekcTteutenbHble yucna Mu N

Hapo

Hait cymmy uucp S
\ yucna N )

MeHbliee U3 aTux yucen
3aMeHUTb UX NONYCYMMOMW.
A Gonbluee — yABOEGHHbLIM
npousBefeHMemM Yncen

1 KoHeun j

Puc. 208. Beiyucnutb cymmy uudp

uenoro yucna

Beoa g MuN
. \ y,
S:=0 Beoa i
M, N
=
N:=N/10 HeT
Cwon >
S:=8 + Now Aa
M:=2xMxN N:=2xMxN
Nocr — OCTaTOK OT AGNEeHus
uenoro 4yucna N Ha 10
N:=(M+N)/2 M:=(M+N)/2
HeT
< N=0 H
a
- [ Ecnu Ecnu
e N M>N M<N
Cymma uudp S yenoro yucna N Bbiuu-
cnsetcATak: S=Z+10Y +100 X + n 1.4. OTser OTser
Cymma S BblYMCNIAETCA B LUKNE NyTeM M:=2xMxN N:=2xMxN
cyMMMUpoBaHUs ocTaTkoB NOCT, KOTOpbie N:=(M+N)/2 M:=(M+N)/2
\npoﬁeram sHavyeHua Z, Y, X u 1.4. ) \_ y

| KoHeu }

Puc. 209. Boiyucnutb agBa yucna M u N
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HanTtu MmakcumMmanbHoe
U3 Tpex yucen

Bsoa i

a,b,c
\. HeT
a>b
< )
a Aa
= o
HeT HeT
e D
/
aa
MakcumansHoe MakcumanbHoe MakcumanbHoe
yucno yucno yucno
a C b

l |

( Kowneuy )

Puc. 210. Haitu MmakcuMmanbHoe U3 Tpex yucen a, b, c

IIpumep. HaiitTnm makcumanbHOe M3 Tpex uucen: 14, —67, 45.
Omeem. 45

§6. BbIBOJbl

B nannoii rimaBe mokasano ucnoJsib3oBanue sg3bika JIPAKOH npu moctpoenun
CTIEYIONINX aJITOPUTMOB:

1. BorumcanTh HanOOJIBIINNA OOIIMIT I€/IUTENb IBYX HATYPAJIbHbBIX YHUCE]I
(anroput™ EBKinja).

2. Haiitu cymmy 1iudp 1es1oro qucJia.

3. 3adaua. Menbiiiee u3 jeiicTBUTEIbHBIX yricess M u N 3aMeHUTb UX TOJTY-
cyMMoii. A GoJibliee — yABOEHHBIM IpousBeienuem uncesa M u N.

4. Haittu MakcuMajbHOE U3 TpEX JIeMCTBUTEJIbHBIX YHCEJI.
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AJNITOPUTMbI
C MACCUBAMM

§1. ObBbEAUHEHWUE ABYX MACCUBOB

3adaua. O6'b€JII/IHI/ITb JIBa MaccuBa IMHbI N B OJIUH HYEPEAOBaHHUEM dJIE-
MEHTOB MaCCHBaA.

anbl 1Ba maccuBa. Maccun C umeet N asiemeHTOB. MaccuB D Takke COJEPKUT

N 3J1eMeHTOB.
C(Ar) - (CI? CQ: saky CN)

D(N)=(d,, d,, ... d)

[Ipu caugnun maccuoB C u D obpasyercst maccus E anannoit 2N ajieMeH-

TOB.
E(N) = (¢, €y - s €)
COQ,III/IHI/IM ABa MaCCHUBa B O/IUH 110 CJACAYIOLIEMY IIpaBUJY:

® OJieMeHTbI HOBOro MaccuBa E ¢ HeueTHbIMU HOMEPaMH — 3TO
IJIEMEHTDI U3 IIEPBOI'O MaCCHUBa C.

@ DJjieMeHTbl HOBOTO MaccuBa E ¢ YeTHbIMU HOMEpPaMU — 3TO JJie-
MEHTBI M3 BTOpPOro Maccusa D.

Anroputm oObeHEHNSI MACCUBOB IIpezicTaBeH Ha puc. 211. Cxema pac-
MOJIOJKEHMS 3JIEMEHTOB BCeX TPeX MacCUMBOB ITOKa3aHa Ha puc. 213.

§2. 3JIEMEHTbl MACCUBA B OBPATHOM MNMOPAAKE

3adaua. Pactioio;KUTh 9JIeMEHTHI MAaCCHBaA B 0OPaTHOM IOPSI/IKE.

Pacemorpum nexonbiii MaccuB A, B KoTopom N 3JIeMEHTOB:

ANY =l 8y s 505)
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OOpaTHBII MacCHB, B KOTOPOM 9JIEMEHTBI MacCHBa PacIiojIoKeHbl B 00pat-
HOM TIOpsi/iKe, 0003HauuM uepes A *(N):

AXN) = (ay, ay,, -, ay @)

AnropuTwm, peobpasyonuii ucxoaubiii Maccus A(N) B 0OpaTHbBIN MacCuB
A*(N), nokasan Ha puc. 212.

MosicHeHUe K anropuTmy

[Tpeamonoxum, uro maccuB A(N) copepxut 10 asiemeHTOB.

Illae 1.
Bribupaem nepeMenHyio x 1 IpucBauBaeM e sHauenue a, . (x:=a,).
[TpucBauBaem uuciy a, 3HadyeHue a,.(a, :=a,).
IIpucBauBaem unciy a, 3Hayenue x. (a, := x).

B pesyabrare aTUX AeUCTBUU MbI IIOMEHSAJIU MECTAaMU 3JIEMEHThI
a,u a,. To ecTb nepemMeCTUIN AECATBIH 3IEMEHT MacCUBa a,, Ha
MEeCTO IEePBOro a,.

Hlaz 2.
IIpucBanBaem repeMeHHON X 3HaYeHUE d . (X == a,).
[IpucBanBaem yuciy a, 3Hadyenue a,. (a,:= a,).
[IpucBanBaem 4mciy a,3Ha4eHue x. (a, := x).

MpbI TOMEHsI/IH MeCTaM# 3JIeMEeHThI a, u a,. To ecTb [nmepeMecTu/in
JIeBSATBHIN 3JIEMEHT MacCHUBa &9 Ha MECTO BTOPOTO d,.

Illae 3.
IIpucBanBaem nepeMeHHON X 3HaYEHUE dy. (X 1= ay).
[IpucBanBaem uuciy a, 3Ha4eHue d,. (a4 = a,).
IIpucBanBaem umcy a,3Hayenue x. (a, := x).

MbI TOMEHsIJIN MeCTaM# 3JIeMEeHThI a, na.,. To ecTh [nmepeMecTu/in
BOCHMOM 3JIEMEHT MacCHUBa CZS Ha MECTO TPETbETO a3.

Illaz 4 u Illaz 5.
B nocieanux ABYX marax BbITIOJTHSIEM JIBA I€HCTBUS:
® MeHAeM MeCTaMU 3J1eMeHTDl 4. U d.;
® MeHseM MeCTaMU 9JIEMEHTDI d, U a..

[TonBenem uToru. BuITIOTHUB ONMCAHHBIE IIATH, MbI TIPEBPATUIN UCXO/-
ublit MaccuB A(10) B oOpaTHbiii maccu A *(10)
A£10) = (G iy <= 5 )
AM(1Q) =(a;a;; = » @)
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O6bveauMHUTL ABa Maccuea NyTem Pacnonoxutb aneMeHThl Maccuea
YyepeaoBaHWUsA 3NIEeMEHTOB B o6paTtHOM nopsaake
Beopg S Beopg S
N, C(N), D(N) N, A(N)
Maccue C(N) = (¢4, Cp, ..., Cy) [ Maccus A(N) = (a4, a5, ..., ay) ]
Maccue D(N) = (d4, dp, ... , dy)
j:=N
ji=1;, k:=1
- (OTK=1.C|ON12\
8 1= Cy
X 1= g
€)1 := dy 8 =8,
ji=j+2 a, = X
k:i=k+1 ] ] ] -1
aa
< 5 5= > kKOHeu uMkna k)
HeT
4 n i N
OTBer OTtBeT
Maccus E anunbl 2N, cocTosui Maccus A*(N) nony4eH nytem pac-
U3 3NeMeHTOB (e, ©,, ... 85y), nonoXeHusi aNeMeHToB UCXO4HOro
NONyYeH NyTem CNUsHUA ABYX maccusa A(N) = (a,, a,, ..., ay)
nuHeiHbix MmaccusoB C(N) u D(N) B o6paTtHOM nopsagke
yepefoBaHUEM 3NEeMeHTOB A*(N) = (ay, an.qs --- » 84)
b y \ 4
Puc. 211. O6beauHuTb ABa Maccusea Puc. 212. PacnonoXxuTb 3afIeMeHTbl

nytem 4yepepgoBaHWUsA 3JNIeMeHTOB MaccuBa B OﬁpaTHOM nopsgkKke
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Maccus 1 Maccus 2

(29 (o) (o9 (o9 (&9 (9 () (9)(92)(d5)(9) (d5)(dg) (¢

o,

(89 (22)(29 (8) (29 (52) (29) (20) (52) G (2) 012) 1) €19

O6beaAMHEHHbIH MaccuB

Puc. 213. ObbveaguHeHMe ABYX MaccuBOB B OAWH NyTeM YyepeaoBaHuUs 3/IeMeHTOB

§3. BbIBOAbl

B nannoii rimase nmokazano ucnoJsb3doBanue g3bika JJPAKOH npu nocrpoenun
CJIe/IYIONUX aJITOPUTMOB:

1. O6beuHUTD iBa MaccuBa JUIMHBI N B O/IMH Yepel0BaHuEM 2JIEMEHTOB
MaccuBa.

2. PacnosoxuTtp 3jieMeHTbI MacCHBa B O6paTHOM IIOPAJIKE.
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AJITOPUTMbI
MOUCKA
AAHHbIX

§1. MOUCK 3AAAHHOI0 3JIEMEHTA

3adaua. 3agana 1mocjae0BaTeIbHOCTD {X } =x,%,..,X,, Tle j UBMEHSET-
cst ot 1 go N. lnuna HOCJIGIIOB&TGJII)HOCTH N HBJIHeTCH (bHKCHpOBaHHOH
BeJIMUYMHON. Bee ajleMeHThI MMeIOT pa3Hblie 3HaueHus. OauH u3 sjieMeH-
TOB MOKET UMeTb 3HaueHue P (aTanon).

BoImosiHUTh OMCK 3JieMeHTa, paBHOTO P, 1 oIpe/ie/IuTh €ero HoMep.

PesysibTaTOM TOMCKA MOXKET ObITh OIHO U3 ABYX. JIMOO mouCK 3aBep-
HIWJICS YCIIENTHO, ¥ 9TasoH P Haiijen. JInbo monck okasasicst Hey1auHbIM,
1 9TajI0H P He HaiiieH.

ynpOHleHHbeI AJITOPHUTM ITOHMCKa BbBITVIAAWUT TaK.

1. CpaBHUTDH OUEPEHON HJEMEHT C 9TAJTOHOM P.
2. IlepeiiTu K caenyioniemMy 2J1eMeHTY.
3. Ecsu He Bce ajieMeHTBI IIPOCMOTPEHBI, IOBTOPUTH, HAUKMHA ¢ TyHKTa 1.

YcnoBusi oOKOHYQHUS TTOMCKA TaKOBDI:

® OJieMeHT Hal/ieH, TO ecTh P = X5
® ODJieMeHT He HaW/leH, XOTd HOCHeﬂOBaTe.}IbIIOCTb IIPOCMOTPEHa OT
HayaJsia /1o KOHIIA.

AJITOpUTM TIOMCKA 33/IaHHOTO 3JIeMeHTa IoKa3aH Ha puc. 214.

§2. MOUCK MAKCUMAJIBHOTO 3JIEMEHTA

3adaua. 3agana 1ocje0BaTe1bHOCTD {X;} =x,,%,, ..., X\, Ile j ©I3BMEHSIET-
caor 1 1o N. Innna HOCJIGIIOBaTeJIbHOCTIfI N HBJIHGTCH (bPIKCPIpOBaHHOI/I
BeJIMUMHOI. Bee ajieMeHThl MMEIOT pa3Hble 3HAUCHMUSI.

Haiiti MakcuMasibHbIN 9JIEMEHT B ITOCJE0BaTEIbHOCTU U OIPENE/IUTh
ero Homep.
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O06o3HaunM MaKCUMaJIbHBII dJIEeMEHT Yepe3 max, a ero Homep uepes N
r/ie max — 3To INepeMeHHasl BeJTMYrHa, KOTOPYIO OyjieM Ha3biBaTh 3TATIOHOM.

[lns Havasia IPUCBOUM IepeMeHHOU (9TajoHy) 3HauyeHue IepBOro aJie-
MeHTa. [IoucK mpon3BOAUTCA IyTEM MOCJIe/I0BATEIbHOTO CPAaBHEHUS BCEX dJie-
MEHTOB C TaJIOHOM MAX.

CpaBHUM € 9TaJIOHOM BTOPOI a7ieMeHT. Eciim OH MeHbllle aTajioHa, HaJ0
U3MEHUTD TAJIOH. [[J1s1 3TOTO MPUCBOUM TAJIOHY 3HAYE€HUE BTOPOTO dJIeMeHTa.
U nposoJKuM cpaBHEHHE — Terepb ¢ TPeTbUM ajieMeHTOM. Takum obpas3om
MOJKHO CPaAaBHUTD BCE DJEMEHTHI 1OCJIe/I0BATETbHOCTH C «3TATOHOM Y.

[Inan anropuT™Ma COCTOUT B CJIEYIOIIEM.

1. CpaBHUTbH 9TAJIOH C OYePeTHBIM 3JIEMEHTOM TIOCIeA0BATETbHOCTH.

2. llepeiiTu K cienylonieMy 3J1eMEeHTY.

3. Eciu He Bce 3/ieMeHTHI ITOC/IeI0BaTETbHOCTU ITPOCMOTPEHBI, TOBTOPUTH
JIeNCTBUS, HAUMHas ¢ TIyHKTa 1.

Haunewm nouck ¢ nepBoro sznemenTa. M nmpuMeMm ero 3a 3TaJJOHHOe 3HaUYeHUE
max = x,. Ilepemennoit N, IpUCBOMM HauyasJbHOE 3HayeHue, pasHoe 1. 3aTem

CpPaBHUM C 3TAJIOHOM Mmax BTOPOii ajemeHT. U Tak manee.
AJITOPUTM TTOMCKA MaKCHUMaJIbHOTO 3JIEMEeHTa IMoKa3aH Ha puc. 215.

§3. MOUCK JENEHUEM NONOJIAM (ABOUYHbBIN MOUCK)

Ynpowennas 3adaua. 3ajana yropsijodeHHast MOCJIe/[0BaTeIbHOCTD I1e-
abix yncen: 1, 2, 3, 4, 5, 6, 7, 8, 9. Hazo naiitu yncio 4.

Boizgensiem cpeiHuii 3/1eMEHT ITOCJIe[0BATEIbHOCTH — YKCJIO .
Brisicugem, uyto 5 6oJiblie, yem 4.
[lenum nocsie1oBaTeILHOCTD Ha JBE YACTH:
® 1,2 3,45,
® 6,7,8,9.
4. Wckomoe uncio 4 Haxoautes B nepBoit yactu (1, 2, 3, 4, 5). [Toatomy
BTOPYIO YacTh (6, 7, 8, 9) orOpachiBaem.
B nepBoii wactu (1, 2, 3, 4, 5) BbIZieIsIeM CpeTHUI 2JIeMEeHT — YK CJIO 3.
Broisicugem, uto 3 menbiie 4.
JlenuM 11oc/1€10BaTeIbHOCTD Ha /IBE YACTH:
® 12 3,
® 4,5.
8. Mckomoe uncsio 4 HaxXoauTCst BO BTOPoii yactu (4, 5). IToatomy mepByio
gactb (1, 2, 3) orOpacbiBaem.
9. Bropyio uacthb (4, 5) AeanM MOIMOJIaM ¥ HaXO{UM KCKOMOE YHCJIO 4.

&2 boip

N o

B O6III€M BU/1€E I[BOH‘{HbIﬁ ITIOUCK COCTOUT B CJICAYIOIIEM:

® MHOKeCTBO 3JIEMEHTOB JIEJIUM TTOII0JIaM.
® OumnpejessieM, B KaKOM M3 ITOJOBUH HAXOJAUTCS UCKOMbIH 3JIEMEHT.
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C

Mouck sagaHHOro anemMeHTa
B nocnepgoBaTteribHOCTH

) C

Mouck MakcuManbHOro aneMeHT

B nocneosartenbHOCTHU

Beon

{Xj},N,P

<

l

[ {Xj}=X1|x2,...,xN J

Beopg

{X},N

<

[ {Xj}=x.1,x2,..,,x" J

k=0;j=1 max = X,
L
aa Nmax := 1
< XI=P
HeT j =2
k:=]j .

ji=j+

max = X

Nmax :=

Aa ji=j+1
( OTBer ) ( OTBeT < j<=n > b
E V.
B nocneposa- B nocneposa- AT

TenbHocTH { X| },
copepxauwein N [ \
aneMmeHToB, HE OTBer

HalWgeH aneMmeHT,
COOTBEeTCTBYIO-
Wwuin atanoHy P

TensHocTu { X| },
cogepxauei N
3/1eMEeHTOB, Hal-
AeH 3NeMEeHT,
COOTBETCTBYIO-
Wuin atanoHy P.

Ero HoMmep paBeH k
\ )\

B nocnepoeatenbHocTu { X| },

copepxauwei N anemeHTOB,

HaWaeH MakCUManbHbl#

y 3NeMeHT max, HoOMep KoTo-
L poro paBeH Nmax

Puc. 215. Nouck MakcMMmanbHoOro
anemMeHTa B nocnenoBaTenbHOCTHU

( KoHeu }

Puc. 214. Nouck sagaHHOro anemMeHTa
B nocrefoBaTenbHOTHU
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[BOUYHbIA NOUCK 3NIeMeHTa B yrnops-
AOYeHHOW nocnefoBaTeNnbHOCTH

Beoa g

{Xi},N
|

{ X} = x4 Xg ... s Xy O603Ha4YMM Lenylo 4acTb
- = yucna Z vyepes [Z]

A=1
I
B :=
—
C:=[(A+B)/2]
pa
< Xc>P P
HeT
B:=C-1 A=C+1
aa
< A<B_ >
HeT
e
. N HeT
A )
aa
k:=A k:=0
|
d Ecnu Ecnu )
Xp=P Xp#P
OTBeT OTtBeT

B nocneposarensHocTu { X; },
copgepxawei N anemMeHToB,
HaWaeH UCKOMbIA anemeHT P.
Ero Homep paBeH k

B nocneposartensHocTu { X| },
copgepxawein N aneMeHTOB,
HE HaipgeH aneMeHT P

( KoHeu )

Puc. 216. [1BOMYHBI NOUCK 3NeMeHTa B YNopsAAO4YeHHOW nocnesoBaTenbHOCTH
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® BriOpaHHYIO IOJOBUHY JIEJTUM TIOMIOJIAM | T. JI.

® IIpoitecc mpoaosKaeTes 10 TexX Mop, MokKa ouepeHas oJ0BUHA He CTa-
HEeT PaBHOMU eJIMHCTBEHHOMY 3JIEMEHTY, KOTOPOe Oy/1eT HCKOMbIM.

® B npotuBHOM ciydae OyjieT yCTaHOBJIEHO, YTO MOCJIE/IHSIST TIOJIOBUHA He
COZIEPKUT UCKOMOTO 3JIeMEeHTa.

Anzopumm 0eouunozo noucka (IIOUCK JIeJIEHUEM TTOMOJIaM) — 9TO aJITOPUTM,
B KOTOPOM I10CJI€/IOBATE/IbHO YMEHBIIAETCS MHTEPBAJ MCCJIEYEeMbIX JJAHHbIX B
JIBa pasa.

3adaua. 3ajana ynopsiloueHHas 1mocjaeg0BaTeJbHOCTb 3j1eMeHToB. [1o-
PSIZIKOBbIE HOMEpa AJIeMEHTOB HasbIBalOTCs uHAekcamu. Hanmmenbiimit
UH/IEKC B IIOCJIe/[0BaTeIbHOCTU paBeH A, Haubosnbiuii — B. Ecim pas-
JeJIUTh MHTepBal [A, B| momnoaam, mojydyutcsa HeKOToOpbid muiaekc C.
O603HaYUM UCKOMBIIT 3JIEMEHT uepe3 rnepeMeHnyio P,

Ecmu X > P, To anemeHT P cinenyeTr uckatb B uHtepBaje [A, B], rae
B:= C— 1. Ecmu X, < P, o anemenT P Hazio uckarb B uHTepBae [A, B,
rae A:= C+ 1. Ciexyer moBTOPSTH 3TH JIEMCTBUS /10 TeX 1op, moka A u B
He COBIIA/LYT.

[Tposeputsb ycaosue X, = P u BoIOpaTh OJIMH U3 OTBETOB:

1. ITocnenoBaTeIbHOCTD COAEPIKUT UCKOMBIM 9J1eMEHT P,
2. ITocnemoBaTe/ IbHOCTD HE COJIEPIKUT djieMeHT P.

[Inan anropurtma umeeT BUJIL:

1. Boruncauts C.

2. CpaBuutb X ¢ nepemenHon P.

3. Omnpenenutp A u B.

4. Ecnn A m B He coBIa1aloT, IOBTOPUTD C ITyHKTA 1.

AJITOPUTM IBOMYHOTO TTIOMCKA TTOKa3aH Ha puc. 216.

84. BbIBOAbI

B nannoii rimase nmokasano ucnoJsib3doBanue sg3bika JIPAKOH nipu nmoctpoenun
CTIeAYIONINX AJITOPUTMOB:

1. BBIMOJHUTH TTOMCK 3aJaHHOTO 3JIeMEHTa B TIOCJI€/I0BATETbHOCTU M OII-
pe/ieJIuTh ero HoMep.

2. Haiitu MakCUMaJIbHBIN 2JIEMEHT B ITIOCJIEIOBATEJIbLHOCTH M OIIPE/IEIUTD
ero Homep.

3. Havitu 3a/1adHblil 2JIEMEHT B IOCJIE/I0BATEJILHOCTH JIeJICHUEM T10110JIaM
(IBOMYHBIN ITOUCK).
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PEKYPCUBHbIE
AJNITOPUTMbI

§1. PEKYPCUA

Pexkypcusi — 310 oOpaiienue (yHKIMK K camoii cebe.

MpbI paccMOTPUM KJIACCUYECKUM TTPUMEP PEKYPCUM — BbIUMCJEHUE (haK-
TOpuaia. ITOT IPUMEP SIBJISIETCS KJIACCHYECKUM TOJIbKO M3-3a YA00CTBa st
00bSICHEHUSI TIOHATHST PEKYPCHUH.

OnHako cieayer MOMHUTD, YTO PEKYPCUBHOE BbIUKCIeHUe (haKkTopuaia He
JIaeT BBIMIPBIIIA 110 CPABHEHHIO € OOBIYHBIM CIIOCOOOM BbIYMCIIEHUST (DAKTOPH-
ajia ¢ ToMoIIbIo 1UKJI0B (cM. puc. 90, 91).

§2. ONPEAENEHUE ®AKTOPUAJIA

Daxmopudn uucra n (0603HavaeTcs n!, IPOUSHOCUTCSI IH PaKmMopud) — 1mpo-
u3BeJIeHNE BCeX HATYPaJbHBIX YUCE /10 7 BKJIIOUUTETbHO:

n!=1*2*..."n
ITo ompenenennio nosaraior 0! = 1. MakTopuan onpees€éH TOJbKO s
1[eJIbIX HeOTPUIlATeIbHBIX YK CelI.

§3. PEKYPCUBHOE ONMPEAENEHUE ®AKTOPUAJIA

B §2 nano cranzaptHoe onpejesienue (pakTopuaaa — rnepeMHOKEHUEM YKCe)l
oT 1 10 n B 1IUKJIE.
Teneps naMM peKypcuBHOE orpe/esienue hakTopuaia:

n'=(n-1)!"*n, ecnm n> 1 (1)
n'=1, ecnm n<=1 (2)

Dopwmyna (1) mokassiBaeT, YTO Mbl Oompe/eauan dakTopuaa xn! yepes cam
daxkropuan (n — 1)! 10 U ecThb peKypCUBHOE OIpe/ieIeHHE.



366 YACTb 4. MATEMATUYECKWE AITOPUTMbI (MPUMEPHI)

Dopwmyna (2) pacnasaercs Ha JBe YaCTH:

0f = 1,
11 = 1,

84. TPAHUYHOE YCJIOBUE

B pexypcuBHOM orpejiesieHUn JOJIKHO TPUCYTCTBOBATb 2PAHUYHOE YClO8UE,
IIPU KOTOPOM PEKYPCHUsT IpeKpaniaeTcsl.

['pannyHbIM yCJIOBUEM B JIAHHOM cJydae sBisgeTcs n <= 1.

Ipumep. Boraucinm 3HaueHue 5!, HECKOJIBKO pa3 mpuMeHuB mpasuio (1).

=54l =34 *3l =5 ¥4 *3¥ U =5%4%3* ¥ I =5*4*F*2*1

Jlerko 3aMeTHTh, YTO IIPU JJAHHOM BBIYUCJIEHUH PEKYPCHs 00PbIBAETCS B MO-
MeHT, korja 1! = 1. 9to u ectb rpannunoe ycaosue n <= 1 (cm. popmyay 2).

§5. PEKYPCMBHbIWA AJIFOPUTM BbIYUCJIEHUA
GAKTOPUANIA

Hanuimewm pexypcusnyio ¢pyHkuio pakropuasa fact:
fact :==n!'=n*(n-1)!
CooTBeTCTBYIONUI aJTOPUTM TIOKa3aH Ha puc. 217. PekypcuBHbBIN BbHI30B
fact := (n — 1)! 3anucbIBaeTCd B UKOHE «BCTaBKa».

§6. KAK U30BPA3UTb PEKYPCUIO HA A3bIKE IPAKOH?

Ha apakoH-cxemMax peKypcHio MOKHO OTOOPaKaTh TPAAHITHOHHBIM CITOCOOOM.
ITO 3HAYUT, YTO MCIOJIB3YETCS CTaHAAPTHBIM rpaduyeckuii aadaBuT sS3bIKa
JTPAKOH. Ukonbl, ipeiHa3zHaveHHbIE CIIEIUAIBHO JIJIsI H300pakeHUsT PeKyp-
CUM, HE MTPEJLyCMOTPEHDI.

Bwmecte ¢ Tem Ha JjpakoH-cXeMe TPHU KeJJaHUM MOKHO c/iesiaTh rpaduuec-
KYIO I10/ICKa3KYy, YKa3bIBaIOIYI0 HA HAJIMYUE PEKYPCHU.

Bonpoc. Kak BbiOpath rpadguyeckue cpejacTBa /st OTOOPakeHUs PeKyp-
cuun?

Omeem. Pexomenjiyercsi UCIOIb30BaTh /Beé MKOHbI KoMMeHTapuid. IlepBas
MKOHA yCTaHaBJUBaeTCs JI0 Havasa pekypcuu. B nkone mumyt «Havamno
pekypcuns». Bropas nkoHna ycraHaB/mMBaeTcs 1ocJie KoHita pekypeui. B neit
nuinyT «Koner pekypcuns». OHa roMenaeTcst nepeji MKOHOU «KOHEeI».

Omnmcannblii crioco0 mokasad Ha puc. 217.
CxasaHHoe 1o/ipasyMeBaeT, YTo He0OXOAMMO BBECTU

[Ipasuno. Pa3zpemaercs moMeniaTb MKOHY KOMMEHTAPHUd ¢ TEKC-
ToM «Hauano pekypcuu» Bbillie UKOHBI «3aroJI0BOK», COeIUHUB
yKa3aHHbIe UKOHbBI BEPTUKAJIbHOM JIMHUEH.
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HAYAIO
PEKYPCUU

fact = nl = n*(n - 1)!
nl=1,ecnun<=1

: ]
T©—==
| |

— N\ HeT
< n <= 1 /
aa

fact := 1 fact := n*fact(n - 1)

!
KOHEL
PEKYPCUM

( KoHeu )

Puc. 217. PekypcuBHas ¢yHKkuusa «BoiuucnexHue akropuana fact»

§7. BbiBOJbl

1. Pexomenjayercd MCIOJb30BaTh ClENUAJIbHBIA TpapuyecKuil mpusHak,
TTO3BOJISIONIHMI JIETKO OOHAPY)KUTh, UTO Ha JIpaKOH-cXeme M300pakeH
PEKYPCUBHBIH aJITOPUTM.

2. B kauectBe rpaduueckoro rnpusHaka peKypcuu Impe/iaraeTcsa uCriojib-
30BaTh /B MKOHbI «<KOMMEHTAPUII».

3. IlepBas uKOHA «<KOMMEHTapUil» yCcTaHABJIMBAETCS /10 Havyajia PpeKypCum.
B neit muimyTt «Havyano pekypcun».

4. Bropast uKoHa «KOMMEHTapHuii» pacliojiaraeTcs 1mocJje KOHIla peKypCcum.
B neit muimyT «Koner pekypcuny». OHa romeiaercs rnepej MKOHON «Ko-
Hell».






YacTtb

3AKJTIOYUTENbHBIE
PEKOMEHJALUN
No CO3AAHMUIO
IPAKOH-CXEM
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PEKOMEHAALUW

NOo UCMONb30BAHUIKO
AJTOPUTMUYECKUX
CTPYKTYP «CUNYIT»
U«MPUMUTUB»

§1. 4TO AVYHLIE: CUNYIT WU NPUMUTUB?

[Tpearosiokum, Bbl cOOMpaeTech HAYEPTUTD APaKOH-cxeMy. Kakyio cTpyKTypy
JIydIiie BBIOPATh: CUJTYAT WU TIPUMUTHB?

ITOT BOIIPOC B YIIPOIIEHHOM Bu/ie 00cy:kaasics B riiase 6. B aToii riiaBe Mbl
naaum 6oJiee o poOHbIe M OKOHYATEIbHbIe PEKOMEH/ 1Al .

§2.T0JIOBHOW AITOPUTM
U 1BA METOJA CO3JAHUA AITOPUTMOB

Tonoenoti anzopumm — 310 AJITOPUTM CAMOTO BEPXHETO YPOBHS Ha JIeCTHUIIE Jie-
KOMIIO3UIIMK. ['OJTOBHOW aJIrOPUTM MOJKET COJlepsKaTh BCTaBKM (BbI3bIBACMbIEC
npoieypsl). Ho cam on He MoKeT ObITh BCTAaBKOM /1J1 airopuT™Ma 60J1ee BbICO-
KOTO YPOBHHI.
[onoBHO#T anroput™ — 910 Beerja cuayat. OH He MOKeT OBITh TPUMUTH-
BOM.
[ co3ianus TOJIOBHOTO aJirOPUTMa MCIOJB3YIOT JIBA METO/Ia, KOTOPbIE
MOTYT JIOTIOJIHATD JIPYT Apyra:
® MeTo/1 3PrOHOMUYHON JIEKOMITO3UIINY;
® MeTo/t MHOTOCTPAHUYHOIO CUJIYITA.

MeTo/ 9proHoOMUYHOM JIEKOMIIO3UIIMK onucaH B riase 21. MeTos MHOTO-
CTPAHUYHOI'O CUJIYATA U3JI0KEH HUIKE.

§3. KAK HAPUCOBATb B0JIbLLIOW ANTOPUTM

[Tone3sno pazsimyathb TPU NOHATUS:

® 0oJIblIIKE aITOPUTMBI;
® cpeaHue aJITOPUTMBI;
® MaJjible aJIrOPUTMBI.
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1. YroOwl co3marh GOJBIION aJTOPUTM, CJIEAYET UCIOJb30BAaTh CUCTEMY
CUJTY3TOB.

2. TonoBHOI anropuT™M OOJIBIION CXeMbI 00I3aTE/IBHO JOJIKEH ObITh CUITY-
9TOM.

3. AJITOPUTM Ha/I0 pacCMaTPUBATh KaK IOCJe0BATEIbHYIO IeKOMITO3U I IO
CUJTY3TOB. B TOM cMbICI€, YTO KaK/IbIi CUTYAT MOKET COJiepsKaTh MHOTO
BCTABOK, Ka)K/1asl U3 KOTOPBIX PACKPBIBAETCS KaK CUJIYAT.

4. Hu B KoeM ciyyae HeJib3s NMPEACTABJATh IOJOBHOM aJrOPUTM Kak
CHUCTEMY MPUMHUTUBOB. [10TOMY UTO B 9TOM CJiydae He8o3MONCHO Obicm-
PO yeudemsv ziazamiut, Kak dTH MPUMUTHUBBI JIOTUUECKU CBSI3aHbI MEKIY
c000ii. YToObI TIOHATH ATY CBSI3b, HYKEH TPY/A0EMKHUN MBICTUTEIbHBIN
aHaJI13, KOTOPbII TpeOyeT YCUJIN, OTHUMAET BPeMsI M CHUIKAET ITPOU3-
BO/IUTEJILHOCTD TPY/Ia.

5. Ecau xro-nmbo (1o ommbke) HayHET PUCOBATh TOJOBHOM aJTOPUTM B
BU/IE CHCTEMbI HPUMUTHUBOB, HAJ0 HEMEIJIEHHO IIPEKpPaTHTh paboTy.
W npeBpatuTh NPUMUTUBLL B CUJIYIT. [Ipr 5TOM KaK/Ablil IIPUMUTUB
IIpeBpalaeTcs B BeTKy cuayaTta. VIHorza yacTh IpUMHUTHBOB IIPeBpalia-
eTCsl B BETKU CUJIyaTa 00Jiee HU3KOTO YPOBHSI Ha JIECTHUILE JEKOMITO3U-
17078

6. Ilpumep. Ha puc. 183—185 nmokasano, 4to 1000, CKOJIb YyTOAHO OOJIb-
IO M CJIOKHBIN aJITOPUTM MOKHO M300pa3uTh B BU/IE CUCTEMbI CHIIY-
9TOB. ['0710BHOI ajnroput™M npejcrasieH Ha puc. 183. Cumyarsl Oosee
HU3KOTO YPOBHS (DOPMUPYIOTCS U3 TOJOBHOTO aJArOPUTMa € ITOMOIIBIO
BCTaBOK. [Ipu 9TOM UCIIO/Ib3YETCsT IPOCTOM M €IMHOOOPA3HbIN IIPHEM —
AP2OHOMUYHAS, OCKOMNOSUUUSL.

BeraBky HUKHUX YDOBHefI H306pa}KaIOTCH B BH/I€C [IDUMHUTHUBA TOJIbBKO KaK
NCKJIIOYEHMHE.

§4. ONHOCTPAHWYHbBIA U MHOTOCTPAHUYHbIN CUNYIT

['0/10BHO# aTOpUTM OOJIBIIIOTO WM CPETHETO pa3Mepa MOKET ObITh:

@ OJJHOCTPaHHUYHDBIM CUJTYITOM;
@ MHOT'OCTPaHHUYHBIM CUJIYOTOM.

O/HOCTPpAaHUYHBII CUJIYDT pa3MelaeTcsl Ha OJIHOM JicTe OyMaru corjac-
Ho crangapry ECK/l (manpumep, ¢popmara Al, Adx4, A3 u 1. 1.). IIpumepst
nmokasanbl Ha puc. 183—-185.

MHOTOCTpaHUYHBIN CHJIYAT Pa3MeNialoT Ha HECKOJbKUX JiMcTax Oymaru
yKazaHHoro popmara.

Pacemorpum npumep. Ha puc. 218—221 usobpaxken cuiyaT, MOKa3aHHbIN
B BU/Ie KOMILJIEKTa U3 YeTbhIpex JIMCTOB (popmara A3.

MpbIC/IEHHO PaCIONIOKUATE HA CTOJIE JIMCTHI 110 TOPU3OHTAJIM CJIeBa Hallpa-
Bo. [Iponymepyiite nuctel 1, 2, 3, 4. Bce deTbipe JiKicTa CBsI3aHbI ABYMSI TO-
PU3OHTAJIbHBIMU IIMHAMU Yepe3 coeiMHUTeIU. B laHHOM nTpuMepe CUJIyaT U3
yeThIpex JUCTOB coiepkuT 19 Betok (puc. 218—-221).
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Yucsio IMCTOB B JipakoH-cxeMe (hopMasibHO He orpanndeHo. Ho nmpakTuka
MOKa3bIBAET, YTO MHOTOCTPAHUUYHBINA CHJIYIT PEIKO COAEPKUT Oosiee 32 BETOK.

§5. KAK HAPUCOBATb CPEQHUN ANTOPUTM

Cpeanii 1 00JIBINON aJITOPUTMBI Pa3/IMUYAIOTCS TOJIbKO pa3MepamMu. MeTojnKa
UX co3/lanus ojHa u Ta ke. Ona onucana B §§3 u 4.

§6. KAK HAPUCOBATb MAJIbIA ANTOPUTM

AJITOPUTMBI MaJIBIX Pa3MePOB MOKHO pUCOBaTh B BUE IpUMHUTHUBA. IIpumepsl
oKas3aHbl Ha puc. 32, 56, 79, 80, 90, 91, 128, 168, 169, 186, 201, 202, 205.
CpaBHUBAas CUJIY3T U IPUMUTHUB, MOKHO OTMETHUThH CJIe/IyIOIIlee.

1. Cunyat — runasHoe gocroucTBo si3bika JJPAKOH. On obaamaer Moii-
HBIMU BBIPA3UTE/IbHBIMU CPeJCTBAMU. B peasibHOil paboTe CHIIyaT HC-
MOJIb3YETCS B MOABJIAIONEM OOJIBITUHCTBE CJIYYAEB.

[IpuMUTUB TPUMEHSIOT KpailHe pejIKo, CKopee KaK UCKJIIoUeHue.

Tem He MeHee, TTOJITHOCTBIO OTKA3bIBATbCS OT IMOHATHUS «ITPUMUTHUBY» He

cJie/IyeT IO IBYM ITPUUYUHAM.

4. TlepBas npuumHa — nejarorudeckas. [IIpumuTiB — 510 1mpoobpas (3apo-
abinn) Berku. OcHoBHbie ousaTus u npasuiaa JPAKOHa y1o6H0 00b-
SCHATH HAa caMOU npocToit Mmogenu. To ectb Ha mpumuTUBe. M TONIBKO
TIOCJIe ATOTO MEePEXOUTH K paccKasy O CHJIYITe.

5. Bropass npuumHa — HeEOOXOJAMMOCTH OINMCAHUS MaJIbIX AJTOPUTMOB
(«MeJIKUX Orpbi3KoB» ). OTKy/a OepyTcst «MejKue Orpbi3Ku»? B rpo-
ecce JIEKOMIO3UIMKM CHIYdTa MOKET CJIYYUTLCS, YTO Kakas-HUOY/Ib
BCTaBKa OKAKeTCs OYEHb ITPOCTOM, aJieMeHTapHou. HacToyibKo 1pocToi,
4TO ee HeyI00HO MPE/ICTaBJISATh B BHJIE CHIYdTa. TaKyio BCTaBKY MOKHO
Ha3BaTh «MEJIKMM OTPbI3KOM». BOT B 9TOM (MCKJIIOUUTEIILHOM ) Clyyae
10JIE3HO UCIT0Jb30BATh TPUMUTUB.

W

§7. COEAUHUTEN b

Y:Ke rOBOPUJIOCH, UTO IIPHU CO3/IaHIMU MHOTOCTPAHUYHOTO CHIYDTa HEOOXOAUMBbI
COEeJIMHUTEJIN,

Nkona «coenunutenb» umeeT BUJ Kpyxkka (puc. 17, uxkona M26). Ona
TO3BOJISIET COEMHATH TOPU3OHTAIbHbIE INUHBI (JIMHUM ), HAXOSIINECS Ha CO-
ceJlHUX JucTax. VlHaye roBops, COeIMHUTEIb CJYKUT JIJIs Iepexo/jia JJUHUU C
JINCTA Ha JIKCT.

Paccemotpum nipumep.

Ha nepBom snmcte (puc. 218) ectb /1Ba coepuuurtensd (cM. cripasa 1 u 2).
Ha Bropom mmucte (puc. 219) — yernipe coenunurens (cneBa 1, 2, cripaBa 3, 4).
Ha tpetbem Jsiucte (puc. 220) — uernipe coeauTedist (cyiesa 3, 4, cripasa , 6).
Ha yerBeprom nucte (puc. 221) — aBa coequnurens (caesa 3, 6).
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-
L

Puc. 220. Jluct 3. (KomnnekTt n3a 4-x nuctos cpopmarta A3)

MOACHEHUE

1. Ha yeTbipex pucyHkax
(puc. 218-221) nokasaHa
ApaKoH-CcXemMa CUnyaT.
Cxema saHumaerT 4 nucra
¢dopmaTa A3.

2. MbicneHHO pacnosioXuTe
NUCTbI NO TOPU3OHTANMU
cnesa Hanpaso.
MpoHyMepyiTe nuctol 1, 2,
3, 4.

3. Bce 4 nucta coegMHeHbI
coeguHUTENnsIMK.
(cMm. puc. 17 nkoHa N26).

4. [lpakoH-cxeMa Ha 4-Xx
nuctax cogepxuT 19 BeTok

Puc. 221. Jluct 4. (KomnnekTt n3 4-x nuctos cpopmarta A3)
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§8. BbIBOAbl

%

10.

LA

12,
13.

14.

T'onosBHoit AJITOPUTM — 9TO AJITOPHUTM CaMOTO BEPXHETO YPOBHA Ha JIECT-
HUIIE JTEKOMIIO3HUIINH.

. To/10BHOM aJirOpuT™M MOKET CO/Iep;KaTh BCTAaBKU (BbI3bIBaeMble IIpoOILe-

nypsei). Ho cam o He MOKeT ObITh BCTABKOM JIJIsT aJirOpuT™Ma OoJiee Bbl-
COKOTO YPOBHSL.

[o710BHO# aaTOpUT™M — 3TO Beerja cuiyaT. OH He MOKeT ObITh TPUMU-
TUBOM WJIU CUCTEMOU ITPUMUTUBOB.

II.HH CO3/1aHHrA TOJIOBHOTO aJIrTOpUTMa UCITOJIb3YIOT!

® MeTo/1 9PrOHOMHUYHON JIEKOMITO3UINH;
® MeToJ MHOTOCTPAHUYHOTO CUJIYITA.

[0J10BHOIT a/ITOPUTM MOXKET OBITb:

® O/[HOCTPAHUYHBIM CUJIYITOM;
® MHOTOCTPAHUYHBIM CUJIYITOM.

OIHOCTPAaHUYHBIN CUJIYDT pa3MellaeTcs: Ha OJHOM JiucTe Oymaru (Ha
O/IHOM 3KpaHe).

MHOFOCTDHHH‘IHI)Iﬁ CUJIYIT pasMenlaloT Ha HECKOJIbKUX JIMCTAaX 6YMa-
I'u. HpH pa60Te C 9KPAaHOM CHJIYIT ITPOKPYYUBAIOT 110 TOPU3OHTAJIH.

MHorocTpaHUYHBIH CHIIYST 00pasyer HEeJOCTHYIO 3PUTEIbHYIO CIIEHY.
CKBO3b BCe JIMCThI MHOTOCTPAHUYHOIO CHJIYTa IPOXO/AAT /[BE TOPU3OH-
TaJIbHbIE TUHBI, KOTOPbIE CKPEIJISIOT JIMCTBI MEXKY COOOM C TTIOMOIIBIO
IIPOHYMEPOBAHHbBIX COEIMHUTEIE]].

Cunyat — raaBHoe joctouHcTBO s3bika [JPAKOH. On obsazaer Mor-
HBIMY BbIPA3UTEIbHBIMU CPEACTBAMM.

CJl0KHBIE aJTOPUTMBbI CJIe[yeT M300pakaTh KaK CHUJIYIThbI, B KOTOPbIX
MHOTOKPATHO HCIIOJIb3YIOTCSI MKOHBI <«BcTaBKar. llocsennue, B CBOIO
o4yepe/ib, PACKPBIBAIOTCS KaK CUJIYITHI U T. /1. TakuM 0Opa3om, CJI0KHbII
aJITOPUTM HaJ0 u300paxaThb Kak IOCJIEJI0BATE/NbHYIO [€KOMIIO3UIIMIO
CUJTy9TOB.

Ha mpakTuke CUJIyaT MCIIOJAb3YIOT B IOABJSIONIEM OOJIBITUHCTBE CIIy-
4aes.

HPI/IMI/ITHB IIPUMEHAIOT PEJAKO, CKOPpEE€ KaK MCKJIIOYEHUE.

Tem He MeHee, OTKa3bIBaThCA OT IIPUMUTHUBA HE CJIE/yeT, TaK KaK OH HY-
JKEH JIJI OIMCAHU S MaJIbIX aJITOPUTMOB.

Kpome TOro, npuMuTHB I0JI€3eH U3 IeAarorudeckux cooOpaskeHuil.
Ocnosubie nousarus u npasuiaa JPAKOHa yno6H0 00bsicHSTH Ha ca-
Mol mpocTtoit mozesin. To ectb Ha mpumMuTUBE. V1 TOJNIBKO I1OCTIE 3TOTO
epexo/INTh K paccKka3y o0 CUJIyaTe.
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KAK VAIVYLUUTD
NMOHATHOCTb BETOK?

§1. BBEAEHUE

Haima 1esib — 00J1er9uThb Co3/IaHue, YTeHUe U IMoHUuMaHue ajroputMoB. Ha mpo-
TSKEHUU BCEW KHUTU Mbl IIBITAJIMCH C/1eJIaTh aJrOPUTMbI TIOHSATHBIMU, IIPUSIT-
HBIMU /U151 3PUTEJIbHOTO BOCIIPUATHS, 9PTOHOMUYHBIMH.

B aroii rimaBe Mbl cocpeloTOYMM BHUMaHMe Ha cuiyaTe. U monbitaemcs
BBISICHUTD: KaK CJ/leJlaTh CUJIyaThl OoJiee yao0HbIMU /1Jist paboThl. Bosee jerku-
MU JIJ1s1 TOHUMaHUA.,

[Tpobsiema B TOM, 4TO HEKOTOPbIE BETKU CUJIYdTa MOTYT OKa3aThCsl TPOMO3-
IKUMU U CJIOKHBIMU. JTO HexKeJsaTesJbHO. bojsee Toro, Hepomyctumo. Takoi
HEJI0CTaTOK HeOOXOAMMO YCTPAHUTD.

J1J1s1 5TOrO CyIEeCTBYET CIEIUATbHBIA METO — Memod OpobieHus 6emox.

§2. APOBJIEHUE BETOK

Metoj 1pobJieHus BETOK COCTOUT B TOM, 4TO CJIOKHAs BeTKa pa3duBaeTcs Ha
/IBE YaCTH.
[Ipu 3TOM JOJIZKHO COOTIOAATHCS

IIpasuno. Tlpu ppobsieHuy BETOK MCXO[Hasi BeTKa (I10/1eKa-
masi ApPoOJIeHHI0) JOJKHA ObITh SKBUBAJIEHTHON JBYM HOBBIM
BeTKaM (IOSBUBIIMMCS B pe3yJibrare Apo0JieHust).

Haimra 3azaua — 1oxasaTh, 4TO MeTO/] JAPOOJIEHUs BETOK JIEHCTBUTEIHHO
IIO3BOJISIET YJAYYIIUTh IIOHATHOCTD CUJIYaTA.

§3. KAK YIMPOCTUTb CJIOXKHYIO BETKY?

NTax, 4ToOBI yIIPOCTUTH BETKY, HAJIO €€ «Pa3opBaTh» Ha JiBe MOJ0BUHbL U 1mpe-
BPaTUTb UX B JIB€ HOBbIE BETKH,

IpzoHomMuueckas OnMuUMU3aUUS cuiysma ectb rpadpudeckoe rnpeodpasoBa-
HUE BETOK, IMPU KOTOPOM:
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aJITOPUTM PabOTHI CHIYITA MPAKTUUYECKU He MeHsgeTcs (B TOM CMBbICIIe,
4TO UCXO/IHBIN 1 TPe0Opa30BaHHbBIN CHITYITH 9KBUBAJICHTHDI );
U3MeHsgeTcs TOJbKO (hopMa cuiyaTa (B CUIYyITe YBEJIUUNBAETCS YUCJIO
BETOK);

HPOUBBOIUTCS [ POOJIEHIE BETOK C I1€JIbI0 UX YIIPOIEHUS;

IIpY He0OXOIMMOCTH IPOOIeHIE MOKET IIOBTOPSTHCS HECKOJIBKO Pa3.

84. PA3PbIB BETKU U TOYKA PA3PbIBA

Touxa paspvieéa — 3TO TOUYKA, B KOTOPOM coeIMHUTE/IbHAS JTUHUS Pa3pblBaeTCA.
JlanHas ToYKa MMO3BOJISIET PACUJICHUTD BETKY HA YAaCTH.
Touku paspbiBa ObIBAIOT TPEX BU/IOB:

® 1pocTas TouKa pas3phiBa;
® TouKa IpUCOeIMHEHUS;
® Ttouka ayOJMpOBaHUS.

[Tonesno pazauyath TpU THUIIA Pa3PbIBOB:

® 11pPOCTON Pa3pbiB BETKH;
@ pa3pbiB BETKU C IIPUCOEIUHEHUEM,
® Das3pbiB BETKU C yOJMPOBAHUEM.

[Inan panbHeliinero usnokenus takoB. B §§5—7 omucanbl mpocreiiiiue
npueMbl ipobsienus. 3arem (B §§8—12), onupasicb Ha 3T cBejeHus, OyaeT
paccMoTpeH 0oJiee CIOKHBINA IIPUMED.

§5. MPOCTON PA3PbIB BETKK

[IpocToil pa3pbiB OKa3aH HA PUC. 222. ITOT PUCYHOK COJEPKUT YeThbIpPe vac-
TH.

UCXOo/IHasI BeTKa A;

3arOTOBKH /1715 HOBBIX BeTOK A u B;
IIOCTPOEeHNE HOBBIX BeTOK A U B;
HOBBIe BeTKU A u B.

Touka pasppiBa B 1eJIUT UCXOAHYIO BETKY A Ha /IB€ 4aCTH:

® BepxXHIOIO;
® HIKHIO.

Bepxusasa yacTp ciyKUT 3aroToBKOM 111 HOBOM BeTku A. Hukuasa — 3aro-
TOBKA /1711 HOBOU BeTKU B (puc. 222, cBepxy).

3auem HykHaA Touka B? UTto oHa nenaet?

OTBer TakoB:

® B HOBOI1 BeTKe A Touka B TOpoKIaeT UKOHY ajipec B;
® B HOBOI BeTKe B Touka B moposkjaaeT MKOHY UMSI BeTKU B.
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MCXOOHAA SATOTOBKW
BETKA A onAaA HOBbIX BETOK A unB
I I
A A
\l/ \l/ 370
KoHew
M M BeTku B
PaspbiBaem l ;
BeTky A ®B * B BT »
B TO4YKe B
N N
10
Havyano
BeTKu A
NMOCTPOEHWE HOBbDbIE
HOBbIX BETOK A u B BETKMN A un B

Toyka B
nopoxgaet
UKOHY

MMA BeTku B

Toyka B
nopoxaaer N

MKOHY

T @

Puc. 222. lNMpocTon paspbiB BETKMWU.
To4yka B paspbiBaeT BeTKy A Ha ABe HOBble BeTKM A un B
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3aroToBka OTJIMYaeTcsd OT BETKM TeM, YTO 4YacTh BeTKHM yjajeHa. Ha
puc. 222 (BHM3Y) TIOKa3aHO, KaK 3aTOTOBKU MOCTEIIEHHO TTPeBPaIialoTcs B HO-
Bbl€ BETKHU.

CpaBHuTe MCXOAHYIO BeTKY A 1 HOBbIe BeTKU A u B. JIerko BujieThb, 4To
OHU SKBUBAJIEHTHBI.

§86. PA3PbIB BETKWU C MPUCOEAUHEHUEM

[IpocToit pa3pbiB BETKU COAEPKUT TOJIBKO O/IHY TOUKY pa3pbiBa. Kak 1 panblie,
obOo3HauuM ee OykBoii B.

[Tepeiigem K cayyaio, Korja Ipu JeJieHUH BeTKU UCIIOJIb3YeTCs He O/1HA, a
JIB€ TOYKU pa3pbiBa: B u E.

Bropast Touka paspsiBa (E) Ha3bIBaeTCI MOUKOU NPUCOCOUHEHUS.

Bonpoc. B yem coctout mpobiema mpucoeInHeHus ?

Omeem. B ucxonnoii Betke A umeercs ogna ukona agpec E. Ho ona goskHa
101acTh B 00€ HOBbIe BeTKH. TakuMm 0Opa3oM, IIPU JI€JI€HUU MCXOIHON
BeTKM A nkoHa ajapec E nosxkHa yaBouThes (puc. 223).

Bonpoc. Kakum 06pa3omM MOXKHO yABOUTH UKOHY ajpec E?

Omeem. Ha puc. 223 (BBepxy) uKoHa ajipec E BKJIIOYE€HA B COCTaB HOBOU
BeTku A. IloaTromy s3aroroBka HOBOM BeTKM B ocrajach “HU ¢ uem’.
CuieroBaTesIbHO, K 9TOU 3arOTOBKE HA/0 npucoedunums ukouy ajapec E
(puc. 223, cHusy).

Tenepb Mbl MOKEM Pa3bsSICHUTH MTOHATHE «TOUKA IIPUCOEIMHEHUST».

Touxa npucoedunenusi — 310 BTOpasi TOYKa pa3pbiBa, K KOTOPOH (B HOBOM
BeTKe B) Ha/10 IPUCOEUHUTD UKOHY azpec E, 4ToObI IPOAYOIMPOBATH 3TY UKO-
Hy. JlyommpoBanue HeoOX0/IMMO, TaK Kak MKOHa ajipec E 10JI7KHAa HAXO/IUThCS B
o0Oenx HOBBIX BeTKax (puc. 223).

§7. PA3PbIB BETKU C AVBJINPOBAHUEM

B npexabiayinem naparpadge paccMOTpeH ciydai, Korja rnpu apobjeHnu HeoO-
XOZUMO J1yOJIMPOBATh HKOHBI.
Crenyet pasinyarh:

@® 1yOampoBaHue OJHOW UKOHBI (3TOT CJIydail yKe orucan);
® 1y6/MpOBaHKe HECKOJIbKUX UKOH.

B nocsieinem ciydyae BBOAUTCS TIOHITHE «TOYKA /yOJMPOBAHUS».

Touxa oyoruposanust X — 310 BTOpasi TOUKa pas3pbiBa, K KOTOPOI (B HOBOMI
BeTKe B) Ha/0 MPUCOEIUHUTHh HEe OJHY, a HECKOJbKO MKOH, BKJI0Yas UKOHY
anpec E.

Ha puc. 224 nokasan cJiy4aii, Korjia Hapsi1y ¢ IpoCcTOi TOUYKOI pa3pbiBa B,
UCIIOJIb3YeTCsl TOUKa JyosmpoBanust X.

Touka paspbiBa X (Touka ay06/uMpoBaHus) yKa3biBaeT Ha HEOOXOIUMOCTD
nyoampoBanus B HOBOM BeTke B ukon N u E.
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MCXOOHAA SAITOTOBKW
BETKA A AnA HOBbIX BETOK Au B

310
KOHBeY
BeTku B

PaspuiBaem

BETKY A *

B TOYKe B

310

Havano
BEeTKKU A E

() (¢

MOCTPOEHWUE HOBBbIE
HOBbLIX BETOK A u B BETKAN A unB

Tl =

Tovyka B
nopoxpaet K
UKOHY

MMA BeTKH B
N———

Be Be

Touka E

npucoeau- *
HAT MKOHY
agpec E

A

To4yka B
nopoxpaet

MKOHY
aapec B

(BB (c f

Puc. 223. Pa3pbiB Be€TKM C npucoeguHeHuem.
To4yka B pa3pbiBaeT BeTKy A Ha ABe HOBble BeTKU A u B.
Touka E npucoeguHseT kK HoBou BeTke B nkoHy agpec E
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MCXOOHAHA SATOTOBKW
BETKA A oA HOBbIX BETOK Au B
gﬁ & o
K m BeTku B
PaspbiBaem
A ®B
il -
L—e—
% Hayano N
(C E E
| | |
NMOCTPOEHWE HOBbDbIE
HOBbIX BETOK A uB BETKAN A n B
T e T o
r Touka B ‘
@o— o GO—
UMs BeTKu B
Be B® —
Touka X
5> passast | el
poBaTb
ukoHbl N u E
:g:?xgam CI‘D X. CI':>_
MNKOHY

(B\IE [ fB\IE I/C\IE

I I I I I I

Puc. 224. PaspbiB BeTku ¢ fybnupoBaHuem.
Touka B paspbiBaetT BeTKy A Ha ABe HOBbie BeTKM A u B.
Touyka X ykasbiBaeT Ha Heob6xogumocTb AybnuposaHus B HoBoi BeTke B ukoH N m E
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[Tosicuum. B ucxonnout Betke A nmeercs ojiHa ukona N u ojiHa nkouna E.
OTHU UKOHBI JIOJIKHBI ITOTIACTh B 00€ HOBBIE BETKU. Takum oOpas3oM, IpH JieJie-
HUU UCXOaHON BeTKU A ukoHbl N u E JOJIZKHBI YABOUTHCS. DTOT (PaKT 03HAUa-
eT, 4To 1pu ApodaeHnn BeTku ukoubl N u E nybaupyiorcs (puc. 224).

§8. NPUMEHEHUWUE METOJA APOBJIEHUA
K CJIOXKHOMY CNYYAKO

Paccmorpum nipumep. Mcexodnas cxema — TpexBeTouHas cxema Ha puc. 225.
B aroii cxeme aBe caoxnbie BeTku (A u C), KoTopbie HYKaloTcsa B Apobiie-
HUW.

Tperbsa BeTka (E) — npoctas. OHa COCTOUT BCETO U3 JIBYX UKOH U HE Tpe-
Oyet apobsieHusI.

Pesyrvmupyrowasn cxema — nATUBETOYHAI cxeMa Ha puc. 229, monyuenHas
yTeM MpeoOpasoBaHus UCXOAHON CXEMBbL.

Takum oOpa3oMm, B pesyjbraTe APOOJEHUS TPEXBETOUHBINH CHIIY-
9T Ha puc. 225 mpeBpaliaeTcss B 9KBUBAJEHTHBIN eMy IMSTUBETOYHBINM Ha
puc;: 229,

B nmocsemyiomux maparpacdax omnucaHa momiaroBasi TeXHOJIOTHsT Tpeodpa-
30BaHUS MCXO/IHON CXeMBbI B Pe3yJIbTHUPYIOLYIO.

§9. PASMETKA BETOK AJid APOBJIEHUA

3auem HykHa pazmeTka? UToObl BBISBUTH TOUKH, B KOTOPBIX COEJIMHUTEIbHBIE
JIMHUY pa3pbiBatoTcst. MOKHO cKa3aThb U 1MO-ApyroMy. PazmeTka HyKHa, 4TOOBI
yKa3aTh TOUKHU Pa3pbiBa.

Ha puc. 226 nokaszana pasmeTka BeTOK Jist ApoOJenust. Touku paspbiBa
0b03HaueHbl KUPHLIMU TouKamu B, E, D, X.

PasmeTka BbITIOJIHSAETCS 32 YeTbIpe 1ara.

Illaz 1. Berky A nenum Ha ABe BeTKU. TOYKY pa3pbiBa (IPaHUILY MEXK1Y
BEepXHEH M HUKHEeH yacTaMu BeTku A) ob6o3Haunm OyKBoii B.

Illaz 2. Mbic/IeHHO BbIIEJIMM HUKHIOIO YacTh BeTku A. Touky npucoedune-
nust (K HUDKHEH mHe yepe3 ukony F) o6o3Haunm OyKBoii E.

Illaz 3. Berky C nenum Ha jiBe BeTKU. TOuKky paspbiBa (IPaHUILY MEXK/LY
BepxHel u HuKHel yactamu BeTku C) obo3Haunm OykBoi D.

Illaz 4. MbicieHHO BbIIe/IMM HUKHIOI YacTh BeTku C. Touxy dyoiuposa-
nust (KOTopasi yKasbIBaeT Ha HeOOXOUMOCTD AYOJIMPOBATh UKOHBI
Z v E v npucoeiuHeHue mocjae/[Hel K HUKHEeH 1nHe) 0003HaYiM
O6ykBoit X.
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§10. AENIEHUE CJIOXXHOW BETKW A HA IBE BETKM

Ha puc. 227 nokaszano, kak cJ0KHast BeTka A 1peBpaTu/iach B JIBe IPOCTbIE BET-
Ku A u B. DTa onepaiiusi BIIOJIHSIETCS 3a JiBa 1ara.

IIlaz 5. Touxa pa3pbiBa B BbItosiHgeT /iBe (DYHKIUU:

® B HOBOU BeTke A OHA IMOPOsK/AaeT HOBYIO MKOHY ajpec B.
® B HoBoil BeTKke B oHa TOposK/1aeT HOBYIO MKOHY M4 BEeTKH B.

Illaz 6. Touka npucoeaguHenust E BuINoHSET B (DYHKIIUU:

@® B HUJKHEH YacTH MCXOAHOM BeTKH A Touka E 0OpbIBaeT coeu-
HUTEJIbHYIO TUHUIO (TO €CTh SBJISIETCS TOUKOM pa3pbiBa), YTOOLI
COXPAaHUTH CTAPYIO UKOHY ajzipec E B cocTaBe HOBOU BETKU A;

® B HOBOM BeTKe B Mopo/aeT HOBYIO MKOHY ajipec E u npucoeau-
HseT ee K HUKHel mune (puc. 227).

§11. AENEHUE CNIOXXHOW BETKK C HA [1BE BETKU

Ha puc. 228 nokaszano, kak cjaokHast Betka C mpeBpaTu/iach B JIBe IIPOCTbIE BET-
ku Cu D. JTa onepalius BITIOJIHSIETCS 3a JiBa I1ara.

Illaz 7. Touka pa3pbiBa D BBIIOJIHSET ABE (DYHKIIMU:

® B nosoii BeTke C oHA IMOPOXKAAeT HOBYIO MKOHY ajapec D.
® B nosoii Betke D oHa IIOPOK/IaeT HOBYIO MKOHY UM BeTKU D.

Illaz 8. Touka py6smpoBanus X BBITOJTHSIET [Be (DYHKIINN:

@® B HwKHel yactu crapoil Betku C Touka X oOpbIBaeT CoeMHM-
TEJIbHYIO JIMHUIO (TO €CTb SIBJISIETCS TOYKOM pas3pbiBa), 4TOObI
COXPaHUTH CTAPYIO UKOHY jielicTBUe Z M cTapylo MKOHY ajipec E B
cocrtase HOBOU BeTKU C;

® B HOBOII BeTke D nyOampyer ukousl Z u E v mpucoennenme moc-
JieiHeit K HuokHel mune (puc. 228).

§12. MPOLECC U PE3VJIBTAT APOBJIEHUA BETOK

W Tak, MbI pacCCMOTPEJIU CJIOKHBIN ITPUMED, TIPe/ICTaBIeHHbIH Ha puc. 225—229.
Jlajum o061t 0630p C/eJIaHHOTO.

Ha puc. 225 nokaszana ucxoonas cxema. B 31oii cxeme eCTb HEIOCTATOK.
CuityaT cofiepKUT JiBe HeolpaB/laHHO CJI0KHbIe BeTKH A 1 C. ITH BEeTKU HYX-
JIAI0TCS B pacujieHeHuu Ha OoJiee mpocTbie yacTu (ApobieHun).

Ha puc. 226 ykasanbl TOYKU pa3pbiBa, HaMevalolliue rpaHuiLy, 1o KOTOPOu
paccekaeTcst MCXO/[Hasi BeTKa, YTOOBI IIPEBPATUTHCS B JIBE€ HOBBIX BETKH.

Ha puc. 227 u 228 nokazano apo0dsenue BeTtok A u C.

Cnenaem nosicnenue 11 ucxoauoi Betku C (puc. 228). 3aroroBka HOBOM
BeTKU C TIOYTHU ITOJTHOCTHIO YKOMILIEKTOBaHA BCEMU HEOOXOMMbBIMU YaCTSIMU
(uxonammn ). He xBartaeT jiniib OHOM — UKOHBI ajzpec D.
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B otaimune ot Hee, 3aroToBKa HOBOM BeTKU [ ABJISETCA «HEIIOJHOIIEHHOM».
B Hel He xBataeT MHOTHUX JI€TAJICH:

WKOHBI UM BeTKH D;

UKOHBI JIeicTBUE Z;

WKOHBI ajipec E;

COeIMHUTEJIbHBIX JIMHUM, CBA3BIBAIOININX WKOHBI Z U E
MeK1y cOOOM M ¢ HUKHEH IMHOI.

Brpouewm, pobaBiieHre HeJIOCTAIOIIEr0 HE COCTaBJISIET TPy/a. 3aroTOBKU
JIETKO IpeBpaniaioTcs B HoBble BeTku C u D,

Ha puc. 229 B Betkax C u D /iyish HATJISIZIHOCTH TTOKa3aHbl JIBE TOUYKU /1y0-
auposBanus X. ITojg Humu sgcHo BuHbI y6aupoBaHHbie MKOHBL Z U E.

[Tocsie BbIOIHEHUS HEOOXOAMMBIX IIar0B MCXOAHAS TPEXBETOUYHAS CXe-
Ma IIpeBpaTUIach B MpeoOpasoBaHHYIO CXeMY, COAEPKAIIYIO MSITh BETOK. 3aTO
KasK/1as BeTKa crasia 0oJiee Ipo3pavHoi.

Takum 00pa3oM, XOTsI YUCJIO BETOK YBEJIUIUIOCH (C TPeX /10 MITH), HO B
UTOTe cXeMa crajia 6oJiee IpocToit u OoJiee JerKoil /i HOHUMAHUS,

B sToM HeTpysHO yOeauThes, CpaBHUB puc. 225 u puc. 229.

§13. METOl YKPYIMHEHUA BETOK

B srToii rimase onucan meto ipobiennst BeTok. OH M03BOJISIET YCTPAHATD CIOK-
HbIE ¥ TPOMO3/IKME BETKH, pacujieHsisi uX Ha OoJjiee MesiKue U y100HbIe /Uit pa-
OOTBI.

CyiecTByer M JMaMeTpajbHO TPOTHBOIOIOKHBIN METOJ — Memod yK-
pynuenus semox. IlpeacraBum cebe, 4To ApOOJIEHNE BETOK JOBEIEHO /10 JIO-
THUECKOTO Tpejesia u gaxe 10 abcypaa. Kaxaas Berka pas3apobsieHa Ha MeJib-
yauinue yactu. Tak 4To Teso KaxkK/ 10U BETKU COAEPKUT TOJIbKO OJIMH DJIEMEHT.
Hampumep, BeTka A cOepKUT OJIHY UKOHY <«eilcTBue». BeTtka B comep:KuT
O/IHY MKOHY «Bompoc». U Tak nasee.

Cunyat, cojiepsKaliuii CToJIb IPOCThIE BETKU, OY/IeM CUYUTATh YEPHOBBIM.

Yepnosoil cuiyam — 3TO CTPYKTYpPa, pacujieHsoIiass aJropuTM Ha IIpo-
creiuve ajieMeHTbl. Pazymeercs, Takue ajieMeHTapHble (O/HO3JIeMEeHTHBIE)
BETKHU He TOAATCs it paboTsl. K cuacTbio, X MOKHO YKPYIHUTL. 1 10BecTn
710 TIpUEeMJIEMOM KOHUIUHU. Y KPYITHEHWe 3aKJI04aeTcsd B TOM, YTO MPOU3BO-
JIUTCS TIOCJIeoBaTe/ibHOe 00beiiHeHne BeTOK. IIpu aToM KOJIMYeCTBO BETOK B
CUJIydTE YMEHbIIIAETCS.

Takum 06pa3om, aJITOPUTMUCTY TIPE/JIATAIOTCS /IBa B3aUMOIOIIOIHSIONAX
meTo/a. CIMIIKOM MeJIKHE BETKU MOMKHO OObEMHATh U YKPYITHATD. A CJIHIII-
KOM CJIOJKHBIE M TPOMO3/IKHE MOKHO JIPOOUTH U M3MEJIbYaTh.

B coBokynHocTi 0ba Metoza (podieHne u yKpPyIHeHNe) MO3BOJISIIOT BbI-
OpaThb OITUMAJIbHBIE Pa3MEPbI BETOK, o0eciieunBaloiiye HanboJibiinee yao0cTBO
1715t padOTBI ¥ MAKCUMAJIBHYIO TTPOM3BOIUTEILHOCTD TPY/IA.

MeToy yKpyITHEHHSI BETOK OIMCaH B ryiaBe 35, §9 u mokasan Ha puc. 256—258.
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§14. PUTMUYECKUE NPOMEXYTKU MEX]Y BETKAMMU

YT100bI CUIYIT ciesaTh YAOOHBIM IS 3PUTEIBHOTO BOCIPHUSITHSI, JKeJaTe b
HO MEJK/[y BeTKaMH MPeJyCMOTPeTh HeOOJIBIIONW ITPOMEKYTOK, KOTOPBIN CJier-
Ka OTO/IBUTAET BETKM JIPYT OT JApyra. DTOT HPOMEKYTOK HA3BIBACTCS PUMM.
PuTMu4ecKkuili IpOMEKYTOK MEK/y BETKaMU MOKHO CPaBHHUTb C IIpoOesaMHu,
KOTOPbIE OT/EJISAIOT CJI0BA APYT OT JApyra IIpH YyTeHuu JioOoi kuuru. Vim co
cBOOOJIHBIM OT TeKCTa «0eJIbIM MPOCTPAHCTBOM», MPE/AIIECTBYIONINM Hadasy
Ka)KZ101 HOBOU IJIaBbl B KHUTE.

Ha puc. 230 nokasanbl yeTbIpe MUPOKKUe PUTMHUYECKUe MoJIochl. Kaxkaas
pUTMHUECKas M0J0ca 3PUTETbHO OT/AeIseT BeTKU ApyT oT apyra. IIpomesxyTok
MEXKIy BeTKaMU 00Jierdaer YTeHue.

PutMuueckue 1moJI0ChI Ha JPAKOH-CXeMaX He M300pakaloTcsl, a Mo/Apasy-
MeBaIOTCH.

§15. BbIBOJ,

1. Bo MHOTMX cayyasgx CJI0KHYIO M TPOMO3/IKYIO BETKY MOKHO 3aMEHUTh
Ha JiBe BeTKKU. B urore Betka ctaHoBUTCS O0JIee IPOCTOM U JIETKOW J1JIs
ITOHUMaHUS.

2. IIpu apobieHun BeTOK MCXOiHas BeTka (IojJiexalnias JApoOJIeHHIO)
M JIBE HOBbIE BETKU (SIBJISIONIMECS PE3YJIbTaTOM JAPOOJIEHUS) OIKHbI
OBITH 9KBUBAJIEHTHBI,

3. Ilpu apobiieHnn YMCI0 BETOK B CUJIYITE YBEJIMUYMBAETCS. 3aTO KayK/1ast
BeTKa CTAHOBUTCS O0Jiee IPOCTON M IMOHATHON. B MiTore C/I10KHOCTH CH-
ayaTa yMmenbinaeTcst. OH cranoBuTces 6oJsiee yao0HbIM /1Jist pabOTHhI.

4. Hapsigy ¢ ngpobJieHneM BETOK, MOKHO HCIIOJIb30BaTh METOJ YKPYIIHE-
HUS BETOK (CM. T1aBy 33, §9).

5. UToObI 00J1eTYNTH 3PUTETLHOE BOCIPUSTHE CUTYITA, JKeEJATETHHO MEXK-
Iy BETKaMH IIPEJYCMOTPETHh HeOOIBIION ITPOMEKYTOK, KOTOPBINA Ha3bl-
BAETCST PUMM.
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KOHCTPYKTOP
AJITOPUTMOB
(MOMOLLHWUK YENOBEKA)

§1. 3AYEM HYXEH PAKOH-KOHCTPYKTOP?

Pasymeercs, B caydae KpaiHel HY’KIbI JIPaKOH-CXeMY MOKHO HapuUCOBaTb U
BpyuHyio. JInbo ucroab30BaTh YHUBEPCAJIbHBIN rpauuecKuii pelakTop, Ha-
npumep, Visio.

Opnako 310 He jayuiinii crocod. 'opas/o ypobHee BOCIOIb30BAThCS CIIe-
IIMAJbHOW TIPOTPAMMOM, KOTOPasi Ha3blBAETCSI «J[PAKOH-KOHCTPYKTOP>.

B cocTtaB ApakoH-KOHCTPYKTOPAa BXOAUT MeHIO rpadoasieMeH-
toB (puc. 231). UToObl HapHCcOBaTh JAPAKOH-CXEMY, MOJIh30Ba-
TeJIb CHavyaJia BbI3bIBAeT MEHIO Ha HKPaH MePCOHATbHOTO KOM-
npioTepa. A 3aTeM C ero IMOMOIIbIO PUCYET WJIU, KaK TOBOPSIT,
KoHCcTpyupyeT cxemy. [Ipu aT70M BakHYI0 POJIb UTPAIOT TaK Ha-
3bIBaeMbIe 3aTOTOBKH.

§2. 3ATOTOBKA-CUNYIT U 3ATOTOBKA-NTPUMUTUB

Y1006bI BBIPACTUTH OTPOMHOE JIEPEBO, HYKHO OPOCHUTH B 3€MJIIO
MaJjieHbKoe ceMeuko. JI100ast CKOJIbKO yro/{HO CJIOKHAsT APaKOH-
cxema TO)Ke BbIpacTaeT M3 ceMedyKa, KOTOpoe Ha3bIBaeTCs 3a20-
MOBKO1L.

3arotoBku ObIBaIOT ABYX copToB. OjHA HCIOAB3YETCS /s
MOCTPOEHUS APAKOH-CXeMbI «CHIyaT». VI3 ApyToi moJiydaercs
npuMHUTHUB (puc. 232).

[Toctpoenne a1000# PaKOH-CXEMbI BBITIOJTHSIETCS 3a KOHEUHOE YHMCJIO Iaros
IIyTeM COOTBETCTBYIOIIMX IIPe0OpasoBaHmili BBIOPaHHOMN 3arOTOBKH.
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Puc. 231. MeHI0 ApaKOH-KOHCTPYKTOpa

3arotrtoBka 3arotToBkKa
ONSA NOCTPOEHUs ONs NoCcTpoeHusn
cunyaTa npuMuTUBa

-

S

Puc. 232. lNMpeobpa3ys 3aroToBKM C NOMOLbLID PUKCUPOBAHHOTO
Habopa popmMmanbHbiX BU3yanbHbIX Onepauui, MOXHO NOCTPOUTHL
nobylo ApakoH-CXeMmy
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§3.4YTO TAKOE ATOM?

ITO AJIeMeHT MeHI0 Ha puc. 231, KOTopbIi
Atom MMeeT /IBa BEPTUKAJbHBIX OTPOCTKA, JiesKa-
I¥Me Ha OTHOU BEPTUKAJIH

JIpakoH-KOHCTPYKTOP MOJKET BBITIOJHSTH HECKOJIBKO Olepaluii, cpein Ko-
TOPBIX BayKHYIO POJIb MTIPaeT KOMaHJa «BBOJA aroMay (puc.233). Onepanus
BBITIOJIHSAETCS B J[Ba dTalla:

@® cHauyaJia 1oJib30BaTe b BBIOMPAET HY;KHBII aTOM M3 MEHIO;
® 3arem obpaiaeTcs K APakOH-CXeMe U YKa3bIBaeT TOUYKY, B KOTOPYIO
HY’KHO €TI0 BBECTH.

ATOMBI BCTaBJSIOTCS He Ky/ia 1oIaJio, a TOJIbKO B Pa3pellieHHbie
MeCTa, KOTOpble HA3bIBAIOTCS BAJICHMHBIMU MOYKAMU JIPAKOH-
CXEMBl.

[Tepeuenb TOUEK BKJIIOYAET:

@® BajieHTHBIE TOYKU 3arOTOBOK (OTMeUYeHbl Ha puc. 232);
® BajIeHTHBIE TOYKM MAKPOUMKOH (O0TMeueHbl Ha puc. 18);
@® BXOJIbI ¥ BBIXO/IbI aTOMOB.

BBoj atoma npousBouTcs Tak. CHavasa MPOUCXOAUT Pa3pbiB COEIMHU-
TeJbHOM JIMHUK B BBIOPAHHOI 1T0JIb30BaTeIeM BaJIeHTHOI TOYKe. 3aTeM B Mec-
TO pa3pbiBa BCTABJSIETCS aTOM, KaK MOKa3aHo Ha puc. 233.

B peasibHBIX /[paKOH-CXeMaxX BaJIEHTHbIE TOYKU He M300pakaroTcs, a Mojl-
pazymMeBaloTCsl.

84. MPUMEP NOCTPOEHUA APAKOH-CXEMbI «MPUMUTUB»

JIpakoH-cxeMa CTPOUTCS Ha 3KpaHe KOMIIbIOTEPa MeTO/I0M
«cOOpKU u3 KyOMKoB». B Havasie pabOThI 110J1b30BATE/Ib BbI3bI-
BaeT Ha akpaH MeHio (puc.231). NI pasmeraer ero B y100HOM
st cebsi MecTe, HAIIPUMEP B MPABOM BEPXHEM YIJVIY dKpaHa.
OcrasibHas yacTh 9KpaHa UCIOAb3yeTCsl Kak pabouee 1moJie JJist
MOCTPOEHUS CXEMBI.

[Ipeanonoxum, HY;KHO IIOCTPOUTH NPUMHTHUB. [Tosb30Baresb BbIOMpPaeT
MaKPOUKOHY «3arOTOBKa-IIPUMUTUB» U IIOMEIIAET ee B pabouee 110Jie 9KpaHa.

PaccMoTpuM KOHKpPETHBIN IIpuMep Ha puc. 234 u 235.

Ha nepBoMm 1mare 1oJib30BaTe b BbI3bIBAET U3 MEHI0O MAKPOUKOHY «O0bIYU-
Hbli 1Ky, Ho kyza ee momectutTs? Ilosb3oBaTesb MOABOAUT KYyPCOp K HYXK-
HOW TOYKe B 3aroTOBKe-NIPUMUTHUB. K TOI caMoil TOuke, B KOTOPOU CJemayeT
pasopBaTh COEMHUTENIBHYIO JIMHUIO, 4TOOBI B 0OPa30BaBINNIICS Pa3pbiB BCTa-
BUTH BHIOPaHHYIO UKOHY. Pe3y/brar onepaiuy BUieH Ha pucynke 234, mar 1,
ciipasa.
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Puc. 233. NpumMmepsbl BbINONIHEHUA onNepaLuuM «BBOJ aTtoMa»
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[lBa ciejylomux Iara BBIINOJHAIOTCA aHAJOTHMYHO. B apakon-cxemy
1mocJie/JoBaTe/IbHO BBOJISTCS JIB€ UKOHBI </ieicTBuey (puc. 234, maru 2 u 3).

Jlanee cienyer BBO/I MAKPOMKOHBI «O0BIUHBIN 1IUKI» (puc. 234, mar 4).

3aTeM BBOJISITCS «BCTABKay, «Pa3BUJIKa» M «JeicTBUey (puc. 235, maru 5—7).
PesysibraT 1ocsie/iHeit onepanuu mokasan Ha puc. 235 (mar 7, crpasa).

[Tocne Toro kak rpauyeckuii y3op (CJIEIbIln) APaKOH-CXeMbl ITOCTPOEH,
IIPOU3BOJIUTCS 3AIIOJHEHUE €T0 TeKCTOM.

§5. YTO TAKOE JINAHA?

OO0e3sbsiHa, cuzeBlias Ha JepeBe, IMoiiMajia CBUCABIIYIO CBEPXY
auany. OHaKo HUKHSIST YacTh JIMAHbI IPUPOCIA K CTBOJIY U He
nmojtaBanach. O6e3bsHa 1eperpbidia ee 3y0aMu, yienuiach 3a
KOHEIl U MUTOM IIepeJieTesia Ha CoCe/iHee JepeBo, /e IMPOYHO
NpuBsi3ajia JUuaHy K BeTKe.

Heuro 1mo100H0€ yMeeT jie/iaTh U JPaKOH-KOHCTPYKTOP.
Jluana — 210 4acTh IPAaKOH-CXeMbl, KOTOPAS:

uMeeT HavyaJlo U KOHell (Hauaio iuanvl i KOHeU, IUAHDL);

HayaJIo JiMaHbl HAXOJUTCH BBEPXY, KOHEIl — BHU3Y;

OT HauaJia K KOHILY TIPOXOUT XOTs1 ObI OJ{MH MapIIPYT;

HAYaJIOM JIMAHbI CJIYKUT BbIXO/I UKOHBI «BOIIPOCY WJIU «BapUaHT» (ecJiu
ATOT BBIXO/l HE ABJIIETCS TeT/ieH 1UKIa);

KOHIIOM JIMAHbI CJYKUT TOYKA CAUSHUSL.

JInana ecTb 1mocaenoBaTeIbHOCTD ].UB.MHyp-6JIOKOB HJIn 1IPpOCTO COE/MHU-
TEJbHAasA JIMHUA.

§6. ONMEPALUUNA «MNEPECAAKA JINAHbI»

[Tpu HekOTOPBIX yca0BHsIX (MOAPOOHO OMUCAHHBIX B CJIEIYIO-
el raaBe) KOHeIl JIMaHbl MOKHO OTOPBaTb OT CBOErO MeCTa
U TIPUCOEUHUTD B JIPYTYIO TOUKY JpaKOH-cxeMbl. Takas ore-
paiisi Ha3bIBaeTcs nepecadxa auanwvt. IIpuMepsl moka3aHbl Ha
puc. 236 u 237.

Boinosinenue aToii onepanuu ocymiecTsiisieTcs B /iBa aTamna. CHavama Kypcop
IIO/IBOJIUTCSI K JIMaHe, KOHeIl KOTOpo# Hamo ocBoboauTh (puc. 236, jeBast rpa-
pa).

Kyna ero nmpucoeaunuts? Ilosb3oBaresib BbIOMPAET KeJaeMyio TOUKY U
oTMeyvaeT ee Kypcopom (puc. 236, cpeansis rpada). Pesyabrar onepanum «ie-
pecajika JIMaHbl» TIOKa3aH Ha TOM Ke PUCYHKe B IIpaBoil rpade.

MHuorue ipakoH-CXeMbl, TIPe/ICTaBJIeHHbIe B ATOW KHUTE, IIOCTPOEHBI ¢ T10-

MOIIBIO TIEPECAIKM JIMaHbl. Y KaskeM HeKOTOpble U3 HUX: puc. 34, 53, 56, 60, 62,
82-84, 87, 105, 107, 108, 110, 123—-125, 159.
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§7. ONEPALUNA «3A3EMIEHUE JIUAHDI»

Ilepecadxa nuanvt TpUMEeHUMa W K TPUMHTHUBY, U K CHJIYITY.
B orsinume oT Hee omepaiusi 3azemienue Auanvl OTHOCUTCS
TOJILKO K cHIyaTy. OHa CIYKUT JIJIsI TOCTPOEHUST BETOK, UMEIO-
IIIUX HECKOJIbKO BBIXOJ0B (MHOTOAJPECHBIX BETOK).

Yr1006bI 3a3eMIUTH JIMAHY, HEOOXOIMMO:

® opraHusoBaTh B BETKe pa3BeTBJIeHHE (€ TOMOIIbIO MAKPOUKOH «Pa3BUJI-
Ka» WJIN «TIepeKiovyaTesby );

® oTOpBATh NPUCOEAUHEHHYIO K HUM JIMAHY OT IIPE;KHETO MeCTa;

® IPUCOCMHUTD €€ Yepe3 UKOHY «aJipecy K HUKHEe TOPU30HTAIbHOU JIN-
HUW CUJTYATA, TO €CTh «3a3eMJIUTh> ee.

Omnepaiusi «3a3emJieHHe JUaHbl» IIPOBOIMUTCS B /[Ba ATAlIA.

[Tepsorit aTan (OTPHIB HUKHETO KOHIIA JIMAHBI OT CBOEIO MECTa) OCYIIeCT-
BJISIETCSI TOUHO TaK ’Ke, KaK 1Py 1epecajike Juanbl (puc. 238, eBas rpada).

Ha BTOpoMm aTarie 1moJjib30BaTe b MOABOAUT KYyPCOP K HUKHEH JMHUU CH-
JIyATa, YKa3biBas TOUKY, Ky/ia JIMaHa MOKET JOTIHYTbCS, He nepecekast IPyrux
JuHuit (puc. 238, cpeanss rpada).

ITO JIEHCTBHE TTOPOJKIAET aBTOMATUYECKOE TOSIBJIEHHE B HY)KHOM MeCTe
UKOHBI «ajipec». JInana aBToMaTHYECKU IIPUCOEIMHIETCST K MKOHe «ajpecy. U
yepe3 Hee — K HMKHel quHum cuiayarta (puc. 238, mpaBas rpada).

3azeMJieHue JIMaHbl UCTIOJIb3YETCs TP MTOCTPOEHUN CUJTYITOB C MHOTOA/I-
pecubiMu Betkamu. Cwm., HaripuMmep, puc. 25, 34, 85—89, 140, 144, 148, 170.

§8. MPUMEP NOCTPOEHUA APAKOH-CXEMbI «CUNY3T»

JlaBaiiTe MOCTPOMM CHIIYAT, M300pasKeHHbIIT Ha puc. 85.

BhauaJie Bbi30BeM B pabouee 110Jj1e€ 3ar0TOBKY-CuiIyaT (puc. 239, BBepxy
cjeBa).

Ha mepBoM m1are BBIIIOJTHUM OIepaiinio «0basaeHne BeTku». /st 9Toro
MOAUMUITUPYEM 3arOTOBKY, aBTOMaTUUYECKU BCTaBJIsIs B Hee ellle OJ/[HY BETKY
(puc. 239, mar 1).

JlanbHeN i X0/ CTPOUTENbCTBA SICEH U3 PUCYHKOB 239—-241.

B marax 2—5 BctaBuM 4 MKOHBI «/leiicTBUe». B mare 6 BcTaBUM MaKpOUKO-
HY «pa3BuJikas. Pedymnbrat onepanuu BujieH Ha puc. 240, mar 6, cipasa.

3areM BBIIOJHUM 3a3emiierne Juanbl (maru 7, 8). B mare 9 pobasiisiem
IIPU3HAK BETOUHOTO IUKJIa (YepHbIN TpeyroJbHuK). st aToro nomeraem jisa
TPEYTroJibHUKa B MKOHBI: «MMSI BETKU» U «ajipecy. B 3akouenne BcTaBUM MKO-
HY «KOMMEHTapuii» B rocJje/iHion0 Betky (1mar 10).

['pacpruueckoe KOHCTPYyMpPOBaHUE 3aKaHUMBAETCS B MOMEHT TTOJIYYEHUS JKe-
Jlaemoro cJiernbiina (puc. 241, mar 10, cipasa).

3areM B MKOHaX 3allMCbIBAIOTCS TEKCTOBBIE OIEPATOPDI, TOCJE Yero BU-
3yaJIbHbII aJTOPUTM IPUOOpPeTaeT OKOHYATE/JbHBIM BUJI, IMOKA3aHHBIM Ha
puc. 85.
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§9. ®OPMUPOBAHUE HAANMUCEN «JIA» U «HET»

Bosiie Kax10i KKOHbBI «BOIIPOC» 003aTe/IbHO JOJIKHBI ObITh HAAITUCU <Jay W
«HeT». ITU HAJITUCH TTOSBISIOTCS HA JIPAKOH-CXeMe BCAKUIT pa3, KOT/1a U3 MEHIO
BbI3bIBAETCS 3JIEMEHT, COJlepP:Kallluil UKOHY <«BOIpocy (puc. 231).

[IepBoHauabHO /IPAKOH-KOHCTPYKTOP IMIIET <«/a» y HUKHETO BbIXO/1A
MKOHBI «BOIIPOC» U «HET» — y 1IpaBoro. ITosb3oBaTesb MOKeT MEHATh UX MeC-
Tamu. [lJisg 5TOrO0 B KOHCTPYKTOpPE IPeyCMOTPeHa orepaius «ia/Her». [lpu
BBITIOJIHEHUU ATOM Onepaliu, CJI0Ba «a» U «HET» Y BbIXO/I0B MKOHbBI «BOIIPOCY
MeHATcAa mectaMu. (IIpu 9TOM BCe ocTasibHble 2JIEMEHTHI JIPaKOH-CXEeMbl OC-
TAIOTCS HA CBOMX MECTax).

MHuorokpatHoe Ha)kaThe Ha KHOIIKY «/la/HeT» MPUBO/IUT K TOMY,
4TO «JIa» M «HeT» Mo0YePeIHO MEHSIOT CBOE T10JIOKEHUE.

§10. YEM OTJIMMAETCA ONEPALUA «AA/HET» OT POKUPOBKU?

[Ipu pokupoBKe aaroput™ He MeHsieTcs. [loTomy 4yTo — BMecTe
CO CMEHOM <«Jla» U «HeT» — IJIeYM Pa3BUJIKHU TOKE MEHSIOTCS
mectamu. CiiesioBatesibHO, POKMPOBKA — 9KBHBAJEHTHOE IIpe-
obOpasoBanue aaropur™a (cM. ryiaBy 7).

[Tpu oneparuu «/a/HeT> €10 0OCTOUT MHaye, TaKk KaK BCe OC-
TaJIbHBIE JIEMEHTBI OCTAIOTC Ha cBOUX MecTax. CiieioBaTesibHO,
onepanms «/ia/HeT> USMeHsiem aJITOPUTM.

§11. KAK BCTABUTb U YAAJIUTb BETKY

PaccmoTpum s1Be 3a/1aum:

® BCTaBUTH BETKY B CUJIYIT;
® y/a/uTh BETKY U3 CUJIYITA.

ITU 3a/la4M MOKHO peliaTh 110-pa3HoOMY, HallpuMep, Tak.

Yr10o0bI BCTAaBUTh BETKY, Ha/[0 HA MaHEIU WHCTPYMEHTOB IEJIK-
HYTb KHOITKY «BCTaBUTD CJI€Ba» WJIM «BCTABUTH CIIPaBa». 3aTeM
IEJKHYTh Ha MKOHE «uMs BeTKu». HoBast BeTka Oy/ieT BCTaB-
sgena coorBerctBeHHo CJIEBA (uam CITPABA) ot ykazanHou
UKOHDI.

YTo0Obl y/aIUTh BETKY, HA/IO HA TTAHEJU WHCTPYMEHTOB IIEJIK-
HYTb KHOIIKY <«Y/JaJUTb». 3aTeM IEJKHYTb Ha UKOHE «UM$ BeT-
Kku». [lanHass BeTka Oy/eT y/ajieHa IOJHOCTBIO, BKJIOYasi BCe
BXO/IAIIME B €€ COCTaB MKOHBI.
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§12. TPAOUYECKUE MPABUJIA : XOPOLLO U NJN0XO0

Pucynku, npejcraBjieHHble B KHUTE€, BO MHOTHUX CJIy4YasiX BBIIIOJHEHBI 110 9Pro-
HOMMYECKHMM ITpaBuJiaM J[pakoOH-KOHCTpyKTOpa. Ho He Bcernpa. B psze cayyaen
13-3a HeJIocTaTKa MecTa Ha CTPaHUIle MTPUIIJIOCH YIIJIOTHSATh U <UCKasKaThy PU-
cyHOK. To ecTb Hapy1maTh 9proHOMUYECKUE ITPaBUJIA.

[TomoOHbBIE MCKaXKEHMST MOKHO BU/ETh Ha puc. 25. YKaxkeM jiBe OInu0-
KU:

® Muorue MKOHBI UMEIOT Pa3HyIO IMUPUHY (PasHblil FOPU30HTAIbHBIN
pasmep).

® VY HEeKOTOPBIX UKOH BePTUKAJIbHAS JIMHUS HE SIBJISIETCS OCbI0 CUMMET-
pun. Hanpumep, nkona kommentapuii B Betke «Oxujanue Kiesa» u
npasast ukoHa «Hacaau yepBsika» B BeTke «PbiOaikasi pabora» paciio-
JIOJKEHbl HECUMMETPUYHO U3-3a HeJ0CTaTKa MecTa.

OauH 13 BapuaHTOB MCIIPaBJIEHHON CXeMbl JlaH Ha puc. 241a.

Pexomenoauyus. 1lIupuna Bcex MKOH JaHHOM BETKH CHJIyITa
noJKHA OBITh OfiMHAKOBOM. [losib30BaTe/Ib MOKET 3a/aTh IMU-
PUHY IO CBOEMY YCMOTpeHu1o. PasdHble BeTKM MOTYT MMETh
pasHyio mupuHy UKOH. (VckiaoueHusiMU SBISIOTCS WKOHBI:
«KOHEIl», «Ilay3a», «IepPruojl», «IIyCK TauMepay», «CUHHXPOHU3a-
TOP» ).

IIpumep. Ha puc. 241a nepsbie Tpu Berku (Popibuast sossst, Oxuanme
KjeBa, Poibaiikas pabora) umeroT mupuny ukod 19 mm. B mocsenneiil Betke
(Ob6paTHas gopora) MuUpHUHA UKOH yBeJIHYeHa 70 22 MM.

3aueMm yBennueHa mwupuHa? /I8 Toro, 4To0bI TEKCT B JIBYX TOCJIEIHUX
MKOHAX YMECTUJICS Ha 4YeTbIpex WM IATU cTpokax (puc. 241a). Unave (ripu
mupue 19 Mm) Texer 3aHsan Obl ceMb UM BOCeMb CTPOK. M, cienoBaTesibHO,
Ob11 ObI Hey1o0eH st urenus (puc. 25).

Bo MHOr#X ciry4asix moo0HbIe CJI0KHOCTU He HY KHbI. [ToTomy meiicTByer
6oJiee mipocTast

Pexomenoauyusi. KOHCTPYKTOP aJirOPUTMOB aBTOMATHUYECKHU 3a-
JlaeT MUPUHY BCEX UKOH CUJIYITA.

KOHCTPYKTOP a/irOPUTMOB JIOJIZKEH 00eCIieduTh MaKCHMaJIbHble Y/100CTBa
IS oJib30BaTeist. [IporpamMma J1oJIsKHA 110 BBIOOPY 110JIb30BATEJIsI BHITOJIHATD
JM00YI0 M3 yKa3aHHBIX peKOMeHialuii (a TakyKe MHOKECTBO JPYTHX PEKOMEH-
JAIMii, KOTOPBIE 3/IeCh JJISI KPAaTKOCTH HE PAaCCMaTPUBAIOTCS ).

§13. CTPYKTYPU3ALMA TEKCTA B UKOHE « KOMMEHTAPUW»

[TpouwnTaiite kKoMmmenTapuii Ha puc. 171. O6parure BHuManue Ha oTONBKH (yBe-
JIMYEHHbBIE MHTEPBAJIBI MEKY ad3ariaMu ) U MapKepsbl (YepHBIE KPYKKH).
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OTOMBKY ¥ MapKepbl UTPaiOT Ba)kKHYIO PoJib. Eciau ux yopars,
MOJIYYMM CIUIONIHOM, MOHOJMTHBIA TEKCT, KOTOPBIH Heymo0-
HO yuTaTh. YTOOBI OMOYb YHTATENO, OOJIEIYUTh €ro TPY/ U
YMEHBIIUTH HATPY3KY Ha I71a3a, KOHCTPYKTOP aJTOPUTMOB — 110
YKa3aHWIO TOJIb30BATE/SI — JI0JUKEH YMETh BBIMOJIHATh CMPYK-
MYpU3ayuIo TeKCTa B UKOHE <KOMMEHTapuii».

Crpykrypusanusi yjaydiiaeT 4uTabebHOCTh TEeKCTa 3a CueT JApoOJieHus
MOHOJIMTHOTO TEKCTa Ha HECKOJIbKO NMPUSATHBIX I 1i1a3a 0710KoB. IIpu aToM
B3IJISI/L YUTATEJIS J1e2KO TIePeXOUT OT OZHOTO ab3ala K APyroMy.

MurepBas 10 Wau 1ocje ad3ana CayKuT JJ1s BU3YaJbHOTO OT/EJIEHU 01
HOro ab3aita OT APyroro 3a CYeT IMyCTOro MPOCTPAHCTBA MK/ HUMM.

CrpykTypusanus IpHU3BaHa cJejaTh JJIMHHBIA TeKCT ypobodyuTae-
mbiM. OOparuTe BHUMaHWe Ha cJeayioiue jeraad (CM. KOMMEHTapuil Ha
puc. 171):

® Texcr B MKOHEe KOMMeHTapuil pa3buBaercs Ha yacTu (B HallleM ciydae,
Ha 6 vacreit).

® Bceuactu cBepxy U CHU3Y Pas/esisiioTcst OTOMBKaMu (41 CJI0 OTOMBOK Ha
e/IMHUILY OOJIbIlIE YKCJIa YacTeil; Ha JaHHOM PUCYHKe 7 OTOMBOK).

® [lepBast yacTh, eciu OHa €CTb, UTPaeT POJib 3arojoBka (HaIpuMmep,
«ITpoMbIBaThH I71a3 MOKHO» ). 3aroJIOBOK HE MMeeT MapKepa.

® OcrasibHbIE YaCTH HAUMHAIOTCS ¢ MapKepa.

Boutee ipoctoii coyyaii mokasan Ha puc. 196 B nmpasoii Betke. Tam usobpa-
’KeHbI 3 MapKUPOBaHHbIE YaCTU ¥ 4 OTOMBKH. 3arojioBKa HeT.

Bosmoskubr Bapuanuu. Ha puc. 186 xkommeHnTapuii uMeeT 3 4yacTu u 4 OT-
O6uBKK. Tperbsi yacTh B CBOIO OYEPE/b JEJIUTCS Ha TPU OJHOCTPOUYHBIX ab3a-
11a, BblJleIsseMble Mapkepamu. OOparuTe BHUMaHUe: OAHOCTPOUYHbIE ab3allbl He
UMEIOT pas/essionux otonBok. Kpome toro, B jaHHOM cjydae cjieBa OT Map-
Kepa JIJIsT BBIPA3UTETbHOCTH JIeJIaeTCs OTCTYIIL.

Cwm. Takxe puc. 187 u 197.

Yrobbl 06ecredynuTb IProHOMUYHYIO CTPYKTYPH3AIMIO TEKCTa B
MKOHE KOMMEHTapui, KOHCTPYKTOP aJrOPUTMOB JOJIKEH T10/1-
JIePKUBaTh, KAK MUHUMYM, TP MHCTPYMEHTA: 0MOUBKU, Map-
KepvlL U Omcmynbl.

MosKHO TIpeIoKUTh U OoJiee cepbesHbie TpeOOBAHMS, HO 3/1ECh
He MeCTO TOBOPUTD O JIeTasX.

§14. CTPYKTYPU3ALMA TEKCTA B UKOHE « JEUCTBUE»

Pacemorpum ciyyaid, Korjia Ha/io CO3/1aTh IPAKOH-CXEMY aJIro-
puT™Ma u OoJibllle HUYero. To ecTh Hy;KHA ITPOCTO «KaPTUHKaA»,
a TPAHCJISAIMS B IPOrPAaMMHBIN KOJI M UCIIOJIHEHKE Ha KOMITbIO-
Tepe He TPeOyITCs.
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yOO4Ky
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< HeT
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Ho6epuco
[o MecTa
nosnu

Mopa \ Her
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yepBsaka

OxupaHue
Knesa

Mopgcekan nomoin? /
na
Xam,
noka
He
KNoHeT
Pribaukasn OGpaTtHas
paboTa popora

CpaBHuTe puc. 25 u puc. 241a.
Ha puc. 25 ecTb Hego4eThI:

® MHOTMe UKOHbl UMEIOT HeO4UHAKOBbIN
ropusoHTanbHblil paamep (LWMPUHY),

@ Y HeKOTOpPbIX MUKOH BepTUKanbHas nu-
HUSl He ABNAGTCH OCbl0 CUMMEeTPUMU

Ha puc. 241a HegoyeThbl UcnpaBneHbl Tak:

@ nepebie TPU BETKU UMEIOT LWHUPUHY UKOH 19 MM;

@ B nocnegHei BeTKe LWMPUHA yBenu4YeHa go 23 MM.
OTU U3MEHEeHMUA NO3BOMUNK YNYYLIUTb 3PrOHOMMUY-
HOCTb CXeMbl U YUTabenbHOCTb TEKCTa B ABYX
nocnegHuX MKoHax.
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O6partHas
popora

Pribaukasn
paboTa

Pbibka HOT Co6epwu
nonanacb? { BeLlMn
aa
CHumu Ypanoch HeT
nobbivy YyTO-HUOYAL
; :ﬂ'::"a noimare?
B CafoK
fa
Mopa Aa
LOMOW? C xopowum 3anau
HacTpoeHneM B MarasuH
HeT oTnpaensucs M Kynu pbiGbl,
AOMOM yTto6bl fOMa
He KpacHeTb
MNopa s Yepssk Hey
DOMOW? uen? l
HeT na ( Kowey )
Hacapgm Hacagu
Yepeska Hepesika TeKkcT B 3TUX MKOHax
ropa3go yaobHee yntaTs,
| 4yeM Ha puc. 25

OxupgaHue OGparHas OxupaHue ObGparHasn
kneea popora Kneea popora

Puc. 241a. Anroputm «Pbi6bHas nosnsa»



414 YACTb 6. KOHCTPYKTOP AJITOPUTMOB N ®OPMAJIbHOE OMUCAHWNE A3bIKA

[Tpu TakuX yCJAOBUAX MHOT/A MOKHO 0cJabuTh (hopMasibHbie (MaTeMaTuyec-
Kue) TpeboBaHus K JpakoH-cxeme. Y pa3penuTh nucaTh B MKOHE «/IeHCTBHE»
CJIOBECHOE OIMCaHMe JEUCTBUI. ITO MOKET IPUBECTU K CUTYyallMH, KOrja B
UKOHE «JICUCTBUE» TTOSABUTCS JJMHHBIN TEKCT.

JITMHHBII, TO €CTh CIUIONTHON, MOHOJIMTHBIN TEKCT HEY00€eH JIJIsl YTeHUS.
Bosnukaer yxe 3nakomast HaMm cutyanud. Ho Ha 9TOT pa3 IpUMEHUTEJbHO He
K KOMMEHTapHIO, a K TEKCTY B UKOHE <«/IeHCTBUEY.

Pemenue npobsemsr 1oapobHo onucano B §13.

[Ipumepbl CTPYKTypHU3aALMKM TEKCTa B MKOHE <«/IeHCTBHE» IPUBEAEHBI Ha
puc. 170, 196, 197, 206.

§15. I'E CKAYATb JPAKOH-KOHCTPYKTOP?

[TepBonauaibHO cpeia pa3pabOTKU aJITOPUTMOB ¥ IIPOTPaMM Ha
a3bike [JJPAKOH 6bL1a cosgana B DeepajibHOM KOCMUYECKOM
AreHTCTBE JIJISI NMPOEKTUPOBAHMSI CHCTEM YIIPaBJIEHUSI PaKeT-
HO-KOCMUYECKON TeXxHMKH. OHa yCIeNIHO NPUMEHSIeTCS s
pa3pabOTKN aJrOPUTMOB U IIPOrpaMM OOPTOBOTO KOMITbIOTEPA
«Bucep», ycraHoBJIeHHOTO Ha OOPTY KOCMUYECKUX PAKET — CM.
¢.515.

Ha BropoM sTaiie BO3HMKJIa HEOOXOAMMOCTb IIPUCIIOCOOUTD ATY
Cpeay Ul TPaKIaHCKUX HYIK/I IIIMPOKOrO MPUMEHEHUS — U1
9KCILIyaTallu¥M Ha [EePCOHAIbHBIX KOMIIbIOTEPAX, HOYTOYKax M

AP-

ITy 3ajauy nomnbitasicsa pemuTb [ennaauii Toimos. Coszpannas uM 1po-
rpamma HasbiBaeTcst IC [Ipakon. Ee MoKHO ckayaTh 371€Ch:

http://forum.oberoncore.ru/viewtopic.php?p=226694#p22669
http://forum.oberoncore.ru/viewforum.php?{=79

I/IHTep}IeT-KOHCYJIbTaHI/IH MOKHO ITOJIYYHUTD IO a/IpeCaM:

Busyasnpnbiii 1361k JIPAKOH.
http://forum.oberoncore.ru/viewforum.php?f=62

Anroputmbl B apakoH-cxeMax. OOcyskaeHue crnoco0oB U Ipa-
BUJI M300pakeHus aroputMoB. [Ipumepsr.

http://forum.oberoncore.ru/viewforum.php?f=78
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§16. BbIBO/bl

1.

Xotst obuiee uncao uKoH U MakpoukoH ssbika [J[PAKOH pasho 45,
JIJISE TOCTPOEHMS JII000M JIPaKOH-CXEMbI JOCTATOUHO UMETh HeOOIbIoe
MeHI0, cosiep:kaliee Bcero 20 rpadgoaieMeHTOB.

I'paduueckoe MeHIO CYIIECTBEHHO obJierdaer padoTy I0JIb30BaTe-
JIsL — OHO JIaeT BO3MOKHOCTb KOHCTPYUPOBATH J[PAKOH-CXEMY METO/I0M
«COOPKH U3 KyOUKOB». [IJIs TOTrO CJIY/KHUT Ollepalisi «BBOJL aTOMa», I103-
BOJISIONIAST IOCTaBaTh KyOUKHU M3 MEHIO U YKJIa/IbIBaTh X B IPOEKTUPYe-
MYIO /IPAaKOH-CXeMY.

[pyrue onepanuu («mepecajika JMaHbl», «3a3eMJE€HUE JIMaHbl» U T. /1.)
paspenialoT BHOCUTh B CXeMY JIOTMYECKUE JIeTajd, pacliupsioniye ee
(byHKIIMOHAIbHBIE BO3MOKHOCTH U YJIYUIIAIOIe 9PTOHOMUYECKoe Ka-
4eCTBO.

Bo BHYTpPEeHHMX aJITOPUTMaX JAPAaKOH-KOHCTPYKTOPa peaan30BaH I10JI-
HBI HAaOOp NpaBuJ BU3yaJbHOro cuHTakcuca siabika [PAKOH, uto
0CBOOOK/IA€T TI0JIb30BATE/ISI OT HEOOXOAMMOCTH MOAPOOHO 3aIIOMUHATH
CUHTaKCUYecKue mpaBuJia.

JIpakoOH-KOHCTPYKTOP CO3/Ia€T TOJIBKO MPaBHJIbHO TOCTPOEHHbBIE I'Pa-
(buyeckue cxeMbl M MCKJIIOUYAET BO3MOKHOCTD TIOSIBJIEHUs 3alIpelieH-
HBIX cxeM. OTcio/[a BBITEKAET, uTO TP padoTe ¢ JAPaKOH-KOHCTPYKTO-
POM OIIMOKHU BU3YAJIbHOTO CUHTAKCUCA NPUHUUNUATLLHO HEBO3MONCHDL.
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FPAOUYECKMHA
CUHTAKCUC
A3bIKA 1PAKOH

§1. ObLLUE NOHATHUA

Te3uc 1. Vixonsl — BusyajibHble OYKBbI, 0Opasyolnne BU3yaabHblil andaBut
a3bika JIPAKOH, npeacraBnennsiii na puc. 17.

Te3uc 2. 3aroToBKa-IpUMUTUB M 3aTOTOBKA-CUJIYIT — (PUTYPBI, TTOKa3aHHbBIE
Ha puc. 232.

IIpeosapumenvuviii mesuc 3. Ilpumvutus — urypa, mojgydyeHHass myTeMm
mpeoOpa3oBaHust 3arOTOBKU-TIPUMHUTHUB 32 KOHEYHOE YMCJIO 1aroB ¢ 10-
MOII[bI0 (PUKCHPOBAHHOTO HAabOpa onepanii (epeyrcaeHHbIX HUXKe B Te-
3uce 36).

Ilpeosapumenvuviii mesuc 4. Cunystr — ¢urypa, mojgydyeHHas myTeMm Impe-
o0Opa3oBaHus 3arOTOBKH-CHUJIYAT 32 KOHEYHOE YHCJIO HIAaroB € MOMOIIBIO
dbuxcupoBannoro Habopa onepaiuii (IepeyncjaeHHbIX HIKe B Te3nce 37).

Te3uc 5. JIpakon-cxema — ob1iee OHSTHE /711 0003HAYEHU S TPUMUTUBA U CH-
JIyaTa.

§2. IWAMNYP-BJIOK

Te3uc 6. Illamiryp-6J10K — YacTh JJPaKOH-CXEMbI, UMEIOIas O/JMH BXO/[ CBEPXY
1 OJINH BBIXO/I CHU3Y, Co/ieprKallasi O/{HY UJIM HECKOJIbKO UKOH, IIPUYEM:

@® BXO/ U BBIXOJI JIe’KaT Ha OHON BEPTUKAJIH, yepe3 KOTOPYIO TTPOXOJIUT
yTh OT BXO/Ia K BBIXO/LY;

® uepe3 KaKIYI0 UKOHY, BXOJSIIYIO B COCTaB aMITy p-0J10Ka, IIPOXOIUT
XOTs1 ObI OIMH MYTh OT BX0O/IA K BBIXO/LY;

® B cocraB mamiyp-6Ji0Ka MOT'YT BXOAUTH JIOObIe MKOHBI 32 MCKJIIO-
YeHUeM CJeAYIONMX: 3aroJ0BOK, KOHell, (pOpMaJibHbIe IapamMeTphl,
et CUIyaTa, COeJTMHUTEIb.

Te3uc 7. 'naBHast BepTuKajb mamiryp-0/i0Kka — BepTHKaJb, COEJIMHSIONIAS €ro
BXO/I U BBIXO/I.
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OcrayibHbIE BEPTHUKAJIH, €CJIM OHU €CTb, HAXOAATCA IIpaBeEe ranaBHoli. Bee
BEPTUKAJIHN H.IaMl'Iy])-6JIOKa OPHUEHTHUPOBaHbl CBEPXY BHU3, KPOME uenefft, nc-
IMOJIb3YEMBIX [JIA OPpraHU3alliuun IETJIN ITUKJIA.

§3. ONEPALUA «BBOJ ATOMA»

Tesuc 8. Atombl — durypsl, nsobpaxkennbie Ha puc. 242. It GUTYpbl HC-
I0JIB3YIOTCS B OIlepaIlUi «BBOJ aroMar. JII060I aTOM SBJISIETCS IIaMITyp-
6JIOKOM.

Te3uc 9. BanenTHast Touka — TOYKa, IpUHAaJJIeKalas 3aroToBKe WJIn JPaKkoH-
cxeMe, B KOTOPOU pa3peliaeTcsl IMPOU3BeCTH Pa3pbiB COCAMHUTEIbHON JIU-
HUM, 4TOOBI B MECTO Pa3pbiB BCTAaBUTh aTOM C ITOMOIIBIO OTepaI[iil «BBO/I
aToMay. [[J1s1 KpaTKOCTHU BaJIEHTHYIO TOYKY MOKHO Ha3bIBaTh MOUKOU 68004A.

Tesuc 10. BBoj atoma — 1npeoOpasoBaHue 3arOTOBKU UJIH JIPAKOH-CXEMBbI, BbI-
MOJTHSIEMOE CJIeLYIONINM 00pa3oM: IIPOU3BOIUTCS PA3PbIB COCIMHUTEIbHOM
JIMHUM B BaJIGHTHOM TOYKEe U B 3TO MECTO BCTAaBJISIETCSI aTOM, KaK ITOKa3aHO
Ha puc. 233.

84. NOMONHUTENbHbIE CBEAEHUA Ob ATOMAX

Te3uc 11. Atombl 1enaTcs Ha IPOCThIe U cocTaBHble. [IpocToit aToM coiepKUT
OZIHY MKOHY, COCTaBHOUW — He MeHee JIByX WJiu pa3BeTBieHue (puc. 242).

Te3uc 12. DyHKIIMOHAJIBHBIN aTOM — IIPOCTOMN aTOM, HE SIBJISIOIIUICS ITYCTHIM
ornepaTopoM. TakoBbI Bce TPOCTBbIE aTOMbBI, KDOME KOMMEHTapus.

Te3uc 13. CocraBHble aTOMbI OBIBAIOT IIyCTbIe U HEIyCTbie. B HemycTom ecTthb
XOTs1 ObI OIMH (DYHKIIMOHATBHBIN aTOM. B 1ycTOM HET HU O/THOTO.

Tesuc 14. B 1101HOCTBIO 3aKOHYEHHOMU J[PaKOH-CXEMe He JIOJIKHO ObITh HU OJ1-
HOT'O ITyCTOTO atoMa (Tak Kak IOCJeHUI 9KBUBAJIEHTEH IIYCTOMY OIlePaTo-
py). IlycThie aTtoMbl paspeliaeTcs MCIIOJIb30BaTh Ha BCEX ATallax MOCTpoe-
HUSI JIPAKOH-CXEMbI, KpOME 3aKJII0UMTETbHOTO.

§5. KPUTUYECKUE U HEUTPAJNIbHBIE TOYKK

Te3uc 15. Banentnble TOUKU (TOYKHM BBO/IA) JIEJISTCS HA HEWTPaJibHbIe M KPU-
TUYECKHE.,

Te3uc 16. Touka Ha3bIBaeTCd HEUTPAJbHOM, €CJM TPUMEHEHHUe onepalnuu
«BBOJI aTOMa» K JJAHHOUW TOYKE SIBJISIETCS] BO3MOKHBIM, HO He 00s13aTelb-
HbIM. B oT/imune ot Hee KpuTHYeckasi Touka Tpedyer 00s3aTeIbHOTO BBO-
Jla aToMa.

Te3uc 17. BanentHble TOYKW HAXOSATCS B 3arOoTOBKaxX u aromax. OHu moxa-
3aHbl Ha puc. 232 u 242, rje HeldTpaJbHble TOYKH 0003HAYEHBI CBETIBIMU
KPY:KKaM¥, KpUTUUECKHE — JKUPHBIMU TOYKAMHU.

Te3uc 18. Ecim B urype (3arotoBKe WM aTome) OJlHa KpUTHUUYECKas TOYKa,
BBOJI aToMa 0043aTeIbHO IIPOU3BOAUTCA UMEHHO B HeEe, IIPU 9TOM KPUTHU-
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yeckad TOYKa yHuuToxkaetcs. Ecau purypa umeer jiBe KpUuTUUEeCKUe TOY-
KM, 00s13aTeJIbHBII BBOJI aTOMa JI€JIAeTCsl TOJbKO B OJHY U3 HUX; IIPU 3TOM
KpUTUUECKasl TOUKa, B KOTOPYIO IIPOU3Be/IeH BBO/I, YHUUTOKAETCS, a /IpyTasi
KpPUTHYECKasi TOUKAa HEUTPaJIU3yeTcs, T. €. CTAaHOBUTCS HEUTPAJIbHOM.

Te3uc 19. IlonHas COBOKYITHOCTb KPUTUUECKUX TOUEK OXBATbHIBAET:

@® KpUTHYECKHE TOUYKM B ITYCTHIX aTOMAX;
® O/IHY KPUTUUECKYIO TOUKY B 3arOTOBKE-TIPUMUTUB;
® 0/IHy KPUTUYECKYIO TOYKY B 3arOTOBKE-CUJIYIT.

Te3uc 20. ITosnast COBOKYIHOCTb HEUTPaJIbHBIX TOUEK OXBATbIBAET:

BXO/IHbI€ U BBIXO/IHbIE TOYKU ATOMOB;

/Be BHyTpeHHue TOUKH B aTtoMme «1uka sKIATby;

OJ/IHY TOUKY B 3aTOTOBKe-CHUJIYAT;

TOYKH, TIOJIyYeHHbIE B pe3yJibTare HeUTpaJu3aluu KPUTHYECKUX TO-
Yex.

§6. MIPABUJIA UCNOJIb3OBAHWUA ONEPALUN «BBOJ ATOMA»
NMPU NOCTPOEHUU APAKOH-CXEMbI

Te3uc 21. Omnepanusi «BBO/I aTOMa» IIPUMEHSIETCS /IJ1S1 BBO/IA TOJIBKO TTPOCTBIX
U IIYCTBIX aTOMOB, a Takxke nukiaa sKIATD. Beox nemycroro aroma ocy-
IIIECTBJISAETCA B /IBa ATAlla; CHAYaJ1a BBOJAUTCS IIyCTOM aTOM, 3aT€M B €r0 Kpu-
TUYECKYIO TOYKY BBOAUTCA (DYHKIIMOHAIBHBIN aTOM.

IToscnenue BBoxmycroroaroma — o4eHb YAOOHBINH CTPOUTETHHBIN
npueM. OH 103BoJIsIeT 00OectiedynTh OOraTCTBO U pasHoOOpasue co3/aBa-
eMbIX JIPAKOH-CXEM U UCIOJIb3yeMbIX B HUX KOHpurypaiuii. Cpenu moc-
JIEJTHUX 0COOYIO POJTb MTPAET TaK Ha3bIiBaeMasi «MaTpeliKa.

Te3uc 22. Mampewrxa — durypa, nojydeHHas 1yTeM BBoOJa IIyCTOIO aTOMa B
KPUTHUYECKYIO TOUKY IIyCTOTO aTOMa, a TaKsKe IyTeM MHOTOKPATHOT'O BJIOKe-
HUS TIYCTBIX M HEITYCTBIX aTOMOB APYT B Apyra (puc. 243).

Tesuc 23. Marperika ObiBaeT mycToi (ecjii Bce coiepsKaliuecst B Hell aTOMBI
IIyCThIE), YaCTUYHO IIyCTOM (ecsin B Heil ecTb Kak IyCTble, TaK M HeIyCTble
aTOMBbI) U HenycTol (ecsiu Bce ee aToMbl HentycTbie). CM. puc. 244—246.

IToscnenue. [Tocse Toro kak moJsibzosatesb aPHEeKTUBHO UCTTONB30-
BaJI ITyCThIE aTOMBbI JIJISI IPUJIaHUS IPAKOH-CXeMe JKeJlaeMOoi KoH(purypa-
(MU, OH JIOJIKEH yOpaTh UX U3 CXEMBI.

Tesuc 24. Ytobbl ycTpaHUTD YCTHIE aTOMbBI U3 JIPAKOH-CXEMbI, €CTh IBa CIIO-
coba:

® 1peBpaTUTH IIyCTOM aTOM B HEIyCTOM;
@® 11peoOPa3oBaTh IYCTOM aTOM B IIYCTYIO MATPELIKY, 3aTEM IIPEBPATUTD
ee B HEITYCTYIO.

Te3uc 25. Ycrpanenue U3 JIPaKOH-CXEMbl IIYCTBIX aTOMOB aBTOMAaTHUYECKU
IIPUBOUT K YHUUYTOKEHUIO BCEX KPUTUYECKUX TOUYEK.
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UcxogHas cxema MycTon atom MarTpeluka

Mpumep 1 > ﬁﬂ
Mpumep 2 ) ]

Puc. 243. MNocTtpoeHue rpacgoaneMeHTa «MaTpeLika»

2% B9 8t

Puc. 244. lNycrasn Puc. 245. YactuyHo Puc. 246. Henycras
MaTpeluKka nycras maTtpeluka MaTpeluKa

OWWMBKA
«CUAMCKHUE BIIMSHELbI»:
y CunyaTa «CpoCfuUCb» BETKU

CUAMCKUE BJITM3HELbI,
Y KOTOPbIX CPOCIIUCH Nneyu

b db

Puc. 247. Owunbka «Cuamckue 6nusHeubi» — 3TO 3anpeLieHHas CBA3b MeXAy BeTkamMu

JNiuuusa XY sBnsietca sanpeLieHHON



[NIABA 33. TPAGUYECKNIA CUHTAKCUC A3bIKA APAKOH 421

§7. IUAHA

Te3uc 26. Jluana — 4yacTb JAPaKOH-CXEMbl, UMEIOIIAs O/JIMH BXO/I CBEPXY U OJUH
BBIXOJ/I CHU3Y, MMEHyeMble «HadyaJlOM JIMaHbl» U <«KOHIIOM JIMAHBI» COOT-
BeTcTBeHHO. Hauasiom imansl MOKeT ObITh JI000N BBIXO/ MKOH «BOIIPOCY U
«BapHaHT», eCJIU OH (BBIXOJ]) He ABJIsIEeTCs TeTyel nukaa. KoHIloM JIuaHbl
CYMTAETCS TOUYKA CJUSHUS, B KOTOPOW HMIKHSSI YacTh JIMAHBI COEIMHSIETCS
¢ ZIpyroi aunuei (KOHIIOM JIMaHbl He MOKET ObITh HEPa3BETBJIEHHbBINH BXO/|
MKOHBI).

Tesuc 27. Jlnana MoeT ObITh HArPYKEHHOM (€C/iM OHa COAEPIKUT UKOHBI) U
HeHarpy:KeHHOU (ecJu 2TO IPOCTO JTUHUS ).

§8. MNEPECAAKA JINAHDI

Tesuc 28. Ilepecajka simaHbl — IpeoOpa3oBaHue IPaKOH-CXEMbI, BbIIOJIHSIE-
MOe 3a YeThIpe Iara.

Illaz 1. IIpou3BOAUTCA OTPBIB KOHIA JMAHBI OT TOYKHU MPUCOCAUHECHUSI
(puc. 236, 237).

Illaz 2. Konell Juanpl ¢ MOMOIIBIO BEPTUKAJbHBIX ¥ TOPU30HTATbHBIX JIH-
HUU IIPUCOEAUHIETCS K 1000 BaJIEHTHOM TOUKe, Ky/1a JIMaHa MOKET
JOTSIHYThCst Oe3 rmepecedenusi ¢ ApyruMu aunusimu (puc. 236, 237).
[Ipu aToM 3arpeiaercs:

® dopmupoBarb BTOPOI BXOJ B BeTKY (o1mmnbKa «cruaMckue OJiisHe-
I[bI» — CM. puc. 247);

® 00pa3oBbIBaTh HOBBIH ITHKJI;

@ coszaBaTb BTOPOU BXO/I B IIUKJIL.

O/1HaKo paspelnaeTcst CTPOUTh HOBBIN Iy Th U3 CepeIMHbI OOBIYHOTO IIUKJIa
K eIMHCTBEHHOMY BXO/IY B 3TOT ITUKJI, CO3/IaBasl BU3YaJIbHbII 9KBUBAJIEHT OTIe-
paropa continue sizbika Cu (cm. puc. 167, npumep 7, a Takxxe puc. 83).

Illaz 3. IIpon3BoUTCS 3KBUBAJIEHTHOE IIpeoOpasoBaHHEe TOIIOJIOTUH Jpa-
KOH-CXEMbI, YTOObI

® Jane He IPUILIOCH 3arnbaThes HaBepx (puc. 248);
@® col6Jmoanuch MpaBua mocTpoeHus mamiyp-osoka (puc. 249).

Illaz 4. YcrpangioTcs HeolpaBAaHHble U3JI0MbI InHUH (puc. 250).

§9. 3A3EMNIEHUE JIUAHDI

Tesuc 29. 3asemjienue JMaHbl — IIPe0OPa3oBaHUe [PAKOH-CXEMbI, BbIIIOJIHSIE-
MOe 3a YeThIpe Iara.

Illaz 1. TIpou3BOAUTCS OTPBIB KOHIA JIMAHBI OT TOYKU IHPUCOEIUHEHUS
(puc. 238).

Illaz 2. Konelr Manbl ¢ MOMOIIBIO BEPTUKATBHONU JIMHUYM TTPUCOETUHSIETCH
K J1I000# TOUKe HUKHEI TOPU30HTAIBHON JIMHUK CHJIYJTa, Ky/la OH
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Beptukanb AB opueHTupoBaHa CHU3Y BBEpX, 4YTO 3anpeLieHo.

OTO KOHeLU fnaHbl,
KOTOPbIA HYXHO
oTopBaTtb

3OTO TOYKa, K KOTOpOM
Hafo NPpUCOeAUHUTDL
OTOpBaHHbLIN KOHel

HenpaBunbHO

MpaBunbHO

=

>
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Puc. 249. Owunbka npu nepecaake nuaHbl. HapyweHo npasuno:
«Bxoa v Bbixog wamnyp-6roka nexart Ha oAHOW BepTUukKkanu»

3TO KOHEeL nuaHbl,
KOTOPbIA HY)XHO

9TO TOYKA, K KOTOpPOM
Haao NpUCoOeanHUTb

HenpaBunbHoO

MpaBuUnbHO

oTopBaTh OTOpPBaHHbIW KOHel
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Puc. 250. Owunbka npu nepecanke nuaHbl. B Toukax A u B umeiotcs
HeonpaBAaHHbIe U3JIOMbl JIMHUWA, KOTOPbI€ MOXHO YCTPaHUThb
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MOZKET JIOTSIHYThCSI, He TiepeceKasi Apyrue JIMHUU,
Illaz 3. [Ipou3BOAUTCS Pa3pbiB JUHUKW B HUKHEH YaCTU JIMAHBI M B MECTO
paspbiBa BCTaBJsIeTcsl UKOHa <«ajapec» (puc. 238, 240 (mar 7), 241

(mmar 8).

Illaz 4. Y cTpangiorcsd HeollpaB/laHHble U3JIOMbI JIMHUA.

§10. MPOYUE ONMEPALIUN

Tesuc 30. BokoBoe npucoeprHeHne — mpeodpazoBaHue JAPaKOH-CXEMBI, C I10-
MOIIBIO KOTOPOTO B cXeMy J00aBJISIOTCS MKOHbI «CUHXPOHU3ATOP» WJIH
«(popmasibHbIe TapamMeTpPbl».

NkoHa «CMHXPOHU3ATOP» pa3MellaeTcs cjaeBa OT APYTro MKOHbI U COe/I1-
HSETCS ¢ Hel TOPU30HTAJbHBIM OTPOCTKOM. Ilepeuenb MKOH, K KOTOPBIM OCY-
mecTBsgeTcss 60KOBOE IMPUCOEMHEHNe CHHXPOHMU3aTOpa, IMoKasaH Ha puc. 18
(1. 8—20).

Nkona «popmasbHbie mapaMeTpbl» pa3MeliaeTcs ciipaBa OT MKOHBI «3aro-
JIOBOK» M COEJIMHSAETCS C Hell TOPU30HTAJIbHBIM OTPOCTKOM, KaK ITOKa3aHO Ha
puc. 18 (1. 1).

Te3uc 31. JloGaBsienuie BapuanTa — 1peoOpa3oBaHue [PakKoOH-CXEeMBbl, ¢ TTIOMO-
1[I0 KOTOPOTO B aTOM <IIE€PEKJII0UaTE/Ib» J[00aBJIIETCS ellle 0/[Ha NKOHA «Ba-
puanTy». Yucso gobasienuii He Oosiee 14, Tak 4TO MaKCHMMaJIbHOE YHCJIO Ba-
PUAHTOB B repekyioyaTesie paBHo 16. I1u mudpsl MOTyT OBITH YBEJTHYEHDI.

Tesuc 32. JlobGaBieHue BeTKH — IIpeoOpa3oBaHKe CUIYITa, B KOTOPBIi 100aB-
Jgercd ele ogHa Betka. ducso godassenuit He 6osee 30, Tak 4TO MaKCH-
MaJIbHOE YHCJIO BETOK B CHJIYaTe paBHO 32. ITH 1P PbI MOTYT OBITH YBEJIH-
YEeHBI.

Tesuc 33. Yjpajnenue 1ocjejHeil BeTku — 1mpeoOpasoBaHue CUIydTa, IIPU KO-
TOPOM YJIAJIIeTCsT KpalHAd IpaBas BeTKa. JTOT IIPUEM UCIIOJIb3YeTCs TPU

ONUCAHUU OECKOHEYHOTO IIponecca, Kak 110Ka3aHO B IIpUMEpPax Ha pUC. 140
n 148.

Ozpanuuenue. Bcunyare He MOXKeT OBITh MEHBIIIE /IBYX BETOK.

Tesuc 34. Y najenue KOHIla IPUMUTUBA — TIpeoOpa3zoBaHue MPUMUTHUBA, TIPU
KOTOPOM VIQJISIeTCsl MKOHA «KOHEIl». ITO He0OXOAMMO sl OIucaHust Oec-
KOHEYHOI'O IapaiiI€JIbHOTO ITpoI1ecca.

Tesuc 35. JlonosHUTENbHBIA BXOJ — IIpeoOpa3oBaHKe CUIYITa, C HOMOIIbIO
KOTOPOTO JI00aBJIsIeTCs ellle OjiHa MKOHA «3ar0JI0BOK», KOTOpasi pa3MeliaeT-
cs1 HaJl 000 MKOHOM «MMs BETKU» (KPOMeE JIEBOI) M COEUHSIETCS C Heil
BEpPTUKAJIbHBIM OTPOCTKOM. [Ipu 9TOM Ha BepxXHeill rOpU30HTATbHOW JUHUYU
CUJIydTa PUCYIOT HAIIPABJIEHHYIO BIIPABO CTPEJIKY, KaK ITOKa3aHo B IpUMepe
Ha puc. 144 cnpasa.
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(@) CPpAHUYUECHUE. HpH HaJIMYHUHU BETOYHOTO IMUKJIA 3allPEIACTCA IIPUCO-
€/IMHSTD JIONOJHUTEIbHBIN 3ar0JIOBOK K cepe/IMHe BETOYHOI'O ITNKJIA.

§11. OCHOBHbIE PE3YJIbTATbI

Tesuc 36. Jliob6ast mpaBUJIBHO ITOCTPOEHHAs JAPAKOH-CXeMa «IIPUMHUTUB> SIB-
JITeTCS Pe3yJIbTaToM IPeoOpasoBaHMs 3arOTOBKU-TIPUMUTUB C ITOMOIIBIO
KOHEYHOTr0 YMCJja Olepalyil: BBOJ aroMma, Iepecajka JMaHbl, J00aBjieHue
BapuaHTa, 00KOBOE IIPUCOeIMHeHNe, y/IajleHne KOHIIA TPUMHUTHBA.

Tesuc 37. Jlio6ast npaBUJILHO MOCTPOEHHAS JPAKOH-CXEMa «CUIYIT> SIBJISIET-
sl pe3yJIbTaToOM IpeodpasoBaHusl 3aTOTOBKH-CHIIYAT € TOMOIIbI0 KOHEYHOTO
YKCJIa Olepalii: BBOJ aToMa, J00aBJIeHIe BETKHU, IIepecajika JUaHbl, 3a3eM-
JieHue Jinanbl, Jjo0aBeHne BapuanTa, 60KOBOe IPUCOeIMHEHNE, YialeH e
nocJie/iHe BeTKH, JIOTOJTHUTEIbHbBIA BXO/I.

ITosscnenue. Tesucol 36 u 37 MOryT paccMaTpUBATbHCS KaK OKOHYA-
TeJIbHbIE OTIpe/le/IeHN s TOHATUIN <IPUMUTUBY U «CUJTYIT».

§12. BbIBOAbI

1. Usnoxennpie Boile 37 Te3UCOB (BMeCTe ¢ PUCYHKaAMU, HA KOTOPbIE€ OHU
CCHLIIAIOTCH ) 1Al0T O/IHO3HAYHOE OTMCaHue BU3YaJbHOTO CHHTaKCH CA.

2. ITO OIUCAHUE SBJISIETCS AOCTATOYHBIM JIJIsI TIOCTPOEHUS JIPAaKOH-KOHC-
TPYKTOPa, CIIOCOOHOTO PEIIUTD JIBE 3a/[aUn:

@® HapucoBarh (B COOTBETCTBUHM C YKa3aHUSIMU [TOJIb30BATEJIS ) JIIO-
Oy10 abCTPAKTHYIO JPAKOH-CXeMy (CJIEIBII ), TIPUHA/IEKAILYIO
MHOKECTBY IPAaBHJIBHO ITOCTPOEHHBIX (YAOBJIETBOPSIOIINX
TpeOOBAHUSM BU3YaJIbHOTO CUHTAKCHCA) IPAKOH-CXEM;

® co3/1aTh B MaMSATH KOMIIbIOTEpa (hOpMaibHOE OIUCAHUE TIOCT-
POEHHOM CXeMbl, TPUTOHOE (ITOCJIe 3aII0JTHEHUSI UKOH TEKCTO-
BBIMU OTIepaTOPaMMm ) JIJisk TPAHCJISAIUN B 00BEKTHBIE KOJbI WJIH
JUUISI BBITIOJIHEHUST TIPOTPAMMBI B pesKUMe MHTepIIpeTalnu.
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TEOPETUYMECKUE
OCHOBbI
A3bIKA 1PAKOH

OTO camas CrnoxHasl YyacTb BO Bceu kHure. Ecnu
BaM He Nno Ayuwe MarteMartuka, nponycrturte ee.

[JaHHasa yacTb npegHa3Ha4yeHa Ansa tex, Koro
UMHTEepecCcyloT BONpoChbl TeOpUun U MateMaTtuveckoe

ob6ocHoBaHue a3bika [JPAKOH, Bknioyasa marema-
TUYECKYI0 NNOTUKY, MCYUCNeHUue UKOH, MeTop
AwkpodTa-MaHHbl U T.4.
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WCHUCNEHUE
WKOH

Ons koro npegHasHa4yeHbl rnaebl 34, 35 u 367

JlanHblli MaTepuasl IpeiHa3HaueH He 11 HaUYWHaIoIuX, a /i mpodec-
CUOHAJIOB, KOTOPbIE XOTAT IO3HAKOMUTHCS C TEOPETUYECKUM (pyHIaMeH-
toM s13bika JIPAKOH.

Ecnun ke BbI ToIbKO HaunHaeTe usydath s13bik [IPAKOH, ecnim Bama
11eJib — HAYUYMThCI PUCOBATh JPAKOH-CXEMbI U T10JIb30BAThCSI MIPOTrpam-
MO «/IPaKOH-KOHCTPYKTOP», BAM HE CTOUT TPATUTh BPEMS M UMTATh I'JIa-

BbI 34, 35 u 36.

§1. BBEAEHUE

I'naBa mocssamniena nccaenosanuio cBa3u a3bika I PAKOH n martemaruueckon
JOTUKH. MBI TOKakeM, 4To:

® rpaduueckuii cuntakcuc g3vika JPAKOH onupaercsa na uaen mare-
MaTU4YeCKOW JIOTUKMU;

® ucuKcieHre UKOH — 3TO pasjziesl MaTeMaTu4eCKOU JIOTUKH,;

® BHYTpPEHHUE AJTOPUTMbI JPAKOH-KOHCTPYKTOPA Peau3yi0T UCUUCIe-
HUE UKOH, TO €CTh OIUPAIOTCS Ha MOJOKEHUS MaTeMaTUYeCKON JIOTUKH;

® MareMaTUyecKylo JIOTMKY MOKHO paccMaTpuBaTh KakK O/HO U3 Teope-
Tuuecknx ocosanuil ga3nvika [PAKOH.

§2. WWAMNYP-CXEMA

Illamnyp-cxema — aberpakTHast ApakoH-cxeMma. [logauepkHeM,
YTO MIAMITYP-CXeMa TI0 OTIPe/IeJIeHUIO SIBJISIeTCST aOCTPaKTHOM,
TO €CTh MOJHOCTbHIO JIMIIIEHHOM TeKCTa.




428 YACTb 7. TEOPETUHECKWE OCHOBbI A3bIKA [IPAKOH

§3. BUSYAJIbHOE IOTUYECKOE NCHUCNTEHUE

[TonnbiTaeMcs B3T/IAHYTh Ha rpauueckuii (BU3yasibHbIN) CUHTAKCUC S3bIKa
JAPAKOH c¢ nosunuii maremaruueckou Jiornku. Hamemy B30opy oTKpoercs
HeoObIuHast KapTuHa. OKasbiBaeTcs, Jodast abcTpakTHast JipakoH-cxeMa (1am-
Iyp-cxXeMa) NpejcTaBisieT co00i TeopeMy, KOTopasi CTPOTO BIBOAUTCS (JI0Ka-
3bIBAETCS) U3 JIBYX aKCMOM, KAKOBBIMM SIBJISIIOTCSI 3arOTOBKa-TIPUMUTUB U 3aro-
TOBKa-CHJIYIT.

— Kakue ’xe 3TO akcHMOMBI? — BIIpaBe YJAUBUTHCS YHUTATEJb.
— Beap 910 npocTo KapTUHKH-cjaenbimu! A 1mmamiryp-cxeMbl
BOBCe He MOX0KM Ha TeopeMbl! KTO 1 3aueM uX J0JKeH Jl0Ka-
3bIBaTh? HaBepHo, 9T0 myTka nam Mmetadopa.

— Bosgce Hert, otHIOIb He MeTadopa. Hike Oyet mokasaHo, 4To
BusyasibHbiii cuntakcuc JIPAKOHa noctpoen kak jornyeckoe
ucyucjieHue (Ha30BeM €ro «ucuucjeHue uKoH»). /lannoe wmc-
yucJeHne MOXKHO paccMaTpUBaTh KaK pasjiesl U3YanivHOU Ma-
memamuyeckou J02UKU.

HOCJIBILHBE I[IOHATHUE HE ABJAACTCA TPAaAUITMOHHDBIM. Maremaruueckas Jio-
'MKa 1 €€ OCHOBHDbIEC ITOHATUSA (I/ICIII/ICJIBI'IHB, JIOTUYEeCKUI BBIBO/I U T. JI.) C(i)()p-
MUPOBaJIMChb B paMKaX TEKCTOBOU [mapaurmMabl. B ﬂaHHOﬁ rjiaBe, 110-BUUMOMY,
BII€EPBbIC BBOJAATCA BU3YyaJIbHbIC aHAJIOTH 3THUX nousaTuii. I na ux ociose CTpO-
UTCA UCHUCJIEHHUE UKOH.

§4. OBLLLEU3BECTHbIE CBEAEHNA 0 MATEMATUYECKOU
JIOTUKE

HpI/II'II_IHI'[I/IaJIbI'IbIM JNOCTHKEHUEeM MaTeMaTU4YeCKOM JIOTUKH SIBJISIETCS pa3pa-
00TKa COBPEMEHHOI'O aKCMOMATUYECKOIo METO/Iq, KOTOprfI XapaKTEPU3yeTCA
TpEMA HEPTaMH:

® sBHOI (POPMYJIUPOBKON UCXOAHBIX ITOJOKEHUI (AKCMOM ) pa3BUBaEMOI
Teopuu ((popMaJIbHON CUCTEMBDI);

® aBHOU (POPMYJMPOBKON TTPABUJ JOTMYECKOTO BbIBOJIA, C TTOMOIIbIO KO-
TOPBIX U3 AKCHMOM BBIBOJISITCS TEOPEMbI TEOPUH;

® ucrosb3oBanueM (hopMaJIbHBIX S3BIKOB /ISl U3JIOKEHUSI TeopeM pac-
cMaTpuBaeMoit Teopuu [1].

OcHOBHBIM 00BEKTOM U3YUEHUSI B MATEMATUUECKON JIOTUKE SIBJISIIOTCS JIO-
rMYecKue ucyucaeHus. B mondarue ncuncieHus: BXOJT:

a) popMaJIbHBIN A3BIK, KOTOPBIN 3a/[a€TCA € ITOMOIILIO ajihaBUTA U CUH-
TaKCHCA,

0) aKCHOMBI,

B) mpasuJia BbiBoja [1].
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Takum obpa3oMm, UCUKMCTIEHNE TTO3BOJISIET, 3Hasi aKCHOMbBI M IIPaBUJIa Bbl-
BO/Ia, TTOJIyYUTh (TO €CTh BBIBECTH, JI0Ka3aTh) Bce Teopembl Teopuu. Ilpnyem
TeOpeMbI, KaK ¥ aKCMOMBI, 3aIIMChIBAIOTCS HA (DOPMATBbHOM SI3bIKE.,

Hamomuum, 4To B paMKax MaTeMaTU4eCKOW JJOTUKHU CJeyIoliue TePMUHbI
MOJKHO paccMaTpuBaTh KaK CUHOHUMBI:

@® Jloruyeckoe UCYUCJICHUE,
® (dopmanbHasg cucreMma
® Tteopus.

CurieroBatesibHO, TEOPEMbBI UCYMCIEHHST, TEOPEeMbI (DOPMaJIBHOI CHCTEMBI U
TEOPEMBI TEOPUU — OIHO U TO XKe.

§5.0b6 OAHOM PACMPOCTPAHEHHOM 3ABJNYXAEHUU

CymecTByIOT ZiBa ToAxoAa K (hopMaIusaluu 4eJoBeYecKUX 3HaAHW: BU3Y-
aJIbHBIN 1 TeKeTOBbIN. C 3TOM 1mpobIeMOoil CBSI3aHO JII0OOIBITHOE TPOTUBOPE-
yue. C 0/lHON CTOPOHBI, TPEUMYIIEeCTBO TPpadUKH Tepesi TEKCTOM JIJIsT Yesio-
BEUECKOTO BOCIIPUATUS CUUTAETCS OOLIeNPU3HAHHBIM. UeJl0BeYeCKHi MO3T
B OCHOBHOM OPUEHTUPOBAH HAa BU3yaJibHOE BOCHPUATHE, U JIIOAU TOJYyYaIOT
nHGoOpMaIKIo IIPU paccMoTpeHnu rpaduueckux o6pa3oB ObICTpee, YeM IIPH
YTeHUU TeKCTa.
ropsb BenbOUIIKUIT CIIPaBEINBO YKA3bIBAET:

«Tekcr — nHambosee obmniasi U HamMmeHee uHGpoOpMaTHBHAS B
CMbICJIe HATJISZITHOCTU U CKOPOCTH BOCHpUATUS (dopma Tpej-
craByienusi uHGpopMalMuy», a Yeprek — «HamboJiee pa3BUTAs
MHTerpupoBaHHasg hopma Ipe/icTaBjIeHus 3HaHuil» [2].

C apyroii cTOpoHbl, TeopeTHuueckas pa3paboTKa IMPUHIMIIOB BH3YaIbHOI
(popmanmzanuu 3HaHUM BCe elle He pa3BepHyTa B J0JLKHOU Mepe. [Ipuunny
OTCTaBaHMsI CJIE/lyeT MCKaTh B MCTOPUU HAYKH, B YACTHOCTU B OCOOEHHOCTSIX
Pa3BUTHSI MaTeMaTUKHU U JIOTUKH.

B sTux aucnumnauHax ¢ gaBHUX 1Op (MHOT/A SBHO, 4yallle HesSBHO) IIpeji-
110J1Iarajloch, 4YTO Pe3yJibTaTbl MaTeMaTUUYECKOU M JIOTUYEeCKOu (popMasin3aiuu
3HAHWII B I1O/ABJISAIONIEM OOJIBIIMHCTBE CAyYaeB JOJKHBI UMETh (POPMY TEeKCTa
(a He yepTexa, He n3ooOpaxkenns). Harmpumep, Creden Kannu muier:

«Bynyun popmManuszoBaHHOM, TEOPUS 110 CBOEUM CTPYKTYpE SIBJISI-
eTCs yKe He CUCTEMOW OCMBICJIEHHBIX MPEIJI0KEHHI, a CUCTEMON
(bpas, paccmarpuBaeMbIx Kak II0CJIE0BATEJIBHOCTh CJIOB, KOTO-
pbie, B CBOIO OUEPE/Ib, SIBJSIOTCS MTOCIe0BATEIbHOCTIMU OYKB... B
CUMBOJIMYECKOM SI3bIKE CMBOJIbI Oy1yT OOBIYHO COOTBETCTBOBATh
IIeJIBIM CJIOBaM, a He OyKBaM, a ITOCJIe0BATEIbHOCTH CHUMBOJIOB,
cooTBeTcTByIoNMe (hpasaM, OyAyT Ha3bIBAThCA <«hopMyiamMu»...
Teopus mOKa3aTeIbCTB... MPEAIOJIaraeT... HOCTPOeHNe ITPOU3BOJIb-
HO JITMHHBIX [10CJIeZI0OBAaTEeIbHOCTEN CUMBOJIOBY [3].
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N3 sTux paccyxaeHnit BujaHo, yto Kiannm (Kak 1 MHOTHE JAPYTHe aBTOPHI )
CTaBUT B I[EHTP MCCJAEAOBAHUS IPobIeMy mekcmogoi (hopMaliu3aluu U moJi-
HOCTBIO YIIYCKAeT U3 BU/LY BCIO COBOKYITHOCTH MPOOJIeM, CBSI3aHHBIX C BU3YAIb-
Hotl (hopMaIu3aliuen.

AHaJu3 JIuTepaTypbl, MOCBIIIEHHON JaHHON TeMe, TOKa3biBaeT, 4TO O0JIb-
HIUHCTBO YUYEHbIX UCXOJUT U3 HESIBHOTO IPE/AIOJIOKEeHHs, YTO Hay4yHOe 3Ha-
HUE — 9TO, IPEK/IE BCEr0, «TeKCTOBOEe» 3HaHue. OHM moJaraioT, 4To HauboJee
ajleKBaTHOM (MJIM Jla’ke eJIMHCTBEHHO BO3MOKHOM) (hopMOU Jjid TIpeicTaB-
JICHUd Pe3yJabTaTOB HAYYHOI'O UCCJIeJIOBAHUS SABJISCTCA 110CJIe10BATEJIbHOCTD
(popmanmzoBaHHbIX 1 HepopMaim3oBaHHbIX (ppas. To ecTb TeKCT (a OTHIOAL HE
rpaduyeckre, BU3yajibHble 00Pa3bl).

Bonpexkn sromy wmuenwuio, s3bik IPAKOH onupaercsa ne
Ha TEKCTOBYIO, a Ha BHU3ya/bHYIO0 (hopMau3aiuio 3HaHHUI.
Busyanbubiii cuntakcuc g3bsika JJPAKOH gBisiercst He Tekc-
TOBBIM, & (POPMATLHBIM BU3YATLHBIM 00BEKIMOM.

Taxkum 06[)3301\/[, YIOMAHYTDBIC BbIIIC YHCHDIC 3alllUIIAIOT OII.II/I60‘{]IYIO TOY-
Ky 3p€HHA, KOTOPYIO MOKHO OXapaKTEpUu3oBaTb KaK <«IIPUHIIHII abcosoTH3a-
TN TEKCTa».

§6. MPUHLUM ABCOJTIOTU3SALIUN TEKCTA

CyTb €ro MOKHO BbIPA3UTh, HAIIPUMEP, B (hopMe CJIeAYIONINX PACCyK/IACHUM.

[Tporpecc Hayku obecrieduBaercsi ycleXxaMu JIOTHKO-MaTeMaTH4eCKOi
dbopmasusaiuu 1 pazpaboTKON HOBBIX HAYUHbBIX MOHSTHI W IPUHIIUIIOB,
a He yCOBEpIIEeHCTBOBAHUEM PUCYHKOB.

DopmyJibl ¥ CJIOBA BHIPAXKAIOT CYHTHOCTH HAYYHON MBICJIH.

PucyHku — 310 BCero Juiilb WITIOCTPAlMU K HAYyYHOMY TeKeTy. OHu
00J1er4aloT MoHMMaHKe yKe TOTOBOM, chOpMUPOBAHHON HAYYHON MbIC-
JIW, HO He y4acTBYIOT B ee (hopmupoBanuu. Kopoue roBops, sI3bIK Hay-
KU — 9TO (DOPMYJIBI U NIPE/JIOKEHM S, HO HUKAK HE KAaPTUHKHU.

B nayke ecTtb CyTb, cep/ilieBUHa, OT KOTOPOU 3aBUCUT yCIIeX HAyYHO-
rO TBOPYECTBA M TOJIyYeHHEe HOBBIX HAy4YHBIX pe3ysabTaToB. OHa BhIpa-
JKaeTcs JIOTUKO-MaTeMaTH4eCKuMu (hopMaii3MaMu, HAYYHBIMU TTOHSTH-
SIMU U CYKJ€HUSIMH, BBIPA)KEHHBIMHU B CJIOBaX.

U ectb BcrioMoraTesbHble 3a/iaui — 00y4eHne HOBUYKOB, 0OMEH MH-
dbopmalmein MeXy YYeHbIMU. 3[1eCh-TO M MOMOTAIOT KapTUHKHU, 00Jer-
yas B3aMMOIIOHUMaHUe.

Kpowme Toro, pucyHK# UMEIOT HeoOs13aTeIbHY 10, CBOOOIHYIO M HECTPO-
ryio hopmy, X HeBO3MOKHO (hopmanuzoBaTh. [loaTomy dhopmanuzaiius
HAYYHOI'O 3HAaHUS HECOBMECTHMA € UCIIOJIb30BAHUEM PUCYHKOB.

Takum 06pa3oM, pUCYHKH U YePTEKH €CTh HEYTO BHEIHEee 110 OT-
HoleHnio K Hayke. CoBepllleHCTBOBaHME SI3bIKA PUCYHKOB M HAaYUYHbIH
IIPOTPECC — Pa3HbIe BEIU, OHU HE CBSI3aHbI MEXKJLY COOOM.
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CymiectByer psii paboT, KOCBEHHBIM 00Pa3oM JIOKa3bIBAIOIUX, YTO IIPH-
HI[ATT a0COTIOTU3AIIMY TEKCTa SBJISIETCS OMMMOOUYHBIM U BpeAHbIM [4, 5 U zp.].
Cerojyiast Bce 0oJiblile YYEHBIX HPUXOAUT K BBIBOJLY, YTO BU3Yya/bHYIO (hopMa-
JIN3aIAIO 3HAHUW HeJb3sd paccMaTpUBaTh KaK HEUTO BTOPOCTEINeHHOe /ISl Ha-
YYHOTO ITO3HAHMS, IIOCKOJbKY OHA BXOJUT B CaMy TKaHb MBICJIEHHOTO IIPO-
1ecca y4eHoro u «MOKeT OTIOCPe/I0BaTh caMble TJIyOMHHbBIE, TBOPUYECKUE Taru
HAYYHOTO MO3HaHuS» [4].

Bmecte ¢ Tem B MaTeMaTHUeCKOI JIOTUKE BU3YaJIbHbIE METO/IbI, HACKOJIBKO
HaM M3BECTHO, TIOKA ellle He HAILIN IIIMPOKOro IpuMeHeHust. VIHbIMU CII0OBaMH,
MareMaTUuyecKas JJOTHKa 110 Cceil JIeHb OCTAeTCs OIJIOTOM TEKCTOBOTO MBbIIILIE-
HUS ¥ TEKCTOBBIX METO/I0B (hopMaIu3aliui 3HaHUH. ITO 00CTOATEILCTBO UTIPa-
eT OTPHUIATETHHYIO POJIb, MeIIasi ITOCTABUTD MOCJIEHIOI TOUKY B JOKA3aTE/IbC-
TBE OIMIMOOYHOCTU «IIPUHIUIIA aOCOTIOTU3AINN TEKCTa.

Jlasee MbI ITONBITAEMCSI Ha YaCTHOM IIpUMepe MCYUCIEHUS WKOH ITPOjie-
MOHCTPUPOBATh NPUHIIMITHAIBHYIO BO3MOKHOCTh BU3YaJIM3AIlMH, I10 KpallHel
Mepe, HEKOTOPBIX Pa3zie/ioB UJIH, CKaKeM aKKypaTHee, BOIIPOCOB MaTeMaTuJec-
KOM JIOTUKM.

§7. BUSYANU3ALUNA NOHATUA MATEMATUYECKOU NOTUKK

Hawm nonazioburcs orpe/iesieHnue JAByX MOHSITHIA:

® susyarvHbLL 102udecKull 61600 (J1JIsh KPaTKOCTU — BUICOBBIBOJL);
® susyanvroe nozuveckoe ucuucienue (s KpaTKOCTU — BUICOUCUUCICHUE ).

Yr1oObl 001€rYnTh U3yUueHue MaTepuasa, UCHOJb3yeM MeTOJ «OUHOM
craBku». [Tomectum B jieBoit rpade tabsuibl 1 XOpOIIo U3BECTHOE «TEK-
CTOBOE» TOHATHE. A B MpaBOil — ollpejieJieHne HOBOTO, BU3YaJbHOTO TIO-
HATHSL.

Tabnuuya 1

OnpeneneHue NOHATUSA
«JIOrMYecKum BbiBOO»

OnpeneneHne NOHATUA «BUOEOBbLIBOA»
(BM3yanbHbIN NOrMYecKni BbIBOA)

BoiBos B ncuucsenun V ectb 1oc-
nenosarenbHocThb Cy, ... C, popmyu,
Takasi, 4To /s Jiroboro i opmysia
C; ecTb:

e /b0 akcuoma ucuucsaenud V;

e 1100 HEIOCPECTBEHHOE CJIC/IC-
TBUE TPEABIAYIINX (HOPMYJ 110
OJIHOMY U3 IIPABUJI BHIBO/IA.

Dopmysia C, HA3bIBAETCS TEOPEMOM
ucunucaenud V, ecaum cyiiecTByeT
BBIBO/I B V, B KOTOPOM IOCJIe/IHEH
dbopmyaoit asagerca C, | 6].

BuneoswsiBon B Bupeoucuucaenuu V
ecTh nocaepoBaresbHocTh Cy, ... C,
BU1e0(DOPMY.JI, TaKasi, YTO JIJIst JI000-
ro i Busieoopmysa C; ecThb:

e 1100 BU/Ie0AKCUOMA BU/IEOUCUYNC-
snenus V;

e 1160 HEIOCPEJICTBEHHOE CJIE/ICT-
BUE TPEAbIAYIINX BHIeO(hOPMY.I
11O OI[HOMY n3 HpaBHJI BU/1€0OBbI-
BO/IA.

Buneodopmyuia C, Ha3biBaeTcs BU/1€0-
TeopeMOl Bujeoucuucaenus: V, eciau
CYHIIECTBYET BUJIEOBBIBOJ B V, B KOTO-
poMm mocsaeaHen BuaeoopMyJioil SaB-
nsiercst C,,-
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HerpyaHo 3aMeTuTh, 4TO HOBOE OIpeieieHue (CrpaBa) MOYTH JOCTOBHO
COBIIa/laeT ¢ kjaaccuueckum (ciesa). Pasuuiia cocTouT Jiinb B A00aB/IeHUN
IIPUCTABKU «BH/IE0%.

PasBuBas 9TOT MOJAXO/] U OIUPASICh HA «TEKCTOBOE» OIpe/ie/IeHue JIOTU-
YeCKOr0 MCYMCIIEHHS, MOKHO 110 aHAJIOTUH BBECTHU MMOHSITHE «BH/I€OMCYHCIe-
Hue» (tabi. 2).

Tabnuuya 2
OnpepeneHue NOHATUA
OnpepenexHune
«BUgeoucHucneHme»
NOHATUA
(Bu3yanbHoe nornyeckoe
«NIOrMYecKoe UCHUCrieHue»
ucuyucrneHue)

Jlornueckoe wucuuciaenue wmoxer | Bujeoucuucienme Moxker  ObITb
OBITH TIpe/ICTaBIeHO Kak ¢opMasib- | IpeJcTaBieHo Kak (hopMasibHasi CHUC-

Hasl CUCTeMa B BU/IE YeTBEPKH TeMa B BUJI€ YeTBEPKHU
V=<4,S,,A, F> V=<4,S,,A, F>

riae rae

® [ — mHO)ecTBO 0as3oBbIX ajie- | ® M — MHOKecTBO MKOH (OYKB BU3Y-
mMeHTOB (OyKB asihaBuTa); aJbHOTO asihaBuTa);

® S, — MHOXKECTBO CHHTaKcuuyec- | ® S, — MHOKeCTBO ITPABUJ BU3yaJib-
KUX IIPaBHUJI, HA OCHOBE KOTOPBIX HOTO CMHTaKCHCa, HA OCHOBE KOTO-
3 OYKB CTPOSTCS IIPABUJIBHO PBIX U3 MKOH CTPOSITCS IIPABUJIBHO
IOCTPOeHHbIe (DOPMYJIHI; IIOCTPOEHHbIE BUIE0(POPMYJIbI;

® A — MHOXKECTBO IIPaBUJIbHO ITOCT- | ® A — MHOKECTBO IPaBUJIBHO ITOCT-
POEHHBIX (DOPMYJI, DJIEMEHTBI KO- POEHHBIX BUIEOPOPMYJI, dJIeMEeH-
TOPOTO HA3BIBAIOTCS aKCHOMaMU; Thl KOTOPOTO HA3bIBAIOTCSI BHJIEO-

e I — mpaBuJia BIBO/Ia, KOTOPHIE U3 dKCMOMaMH,
MHOKeCTBa A 103BOJLIOT 1OJy- | ® F— IpaBujia BUE€OBBIBO/IA, KOTO-
YaTh HOBBIE IIPABUJIBHO HOCT_P - pble M3 MHOKecTBa A ITO3BOJSIOT
eHHble (hOPMY.JIbI — TeOpeMbI [7]. IOJIy4aTh HOBBIE MPABUJIBHO IIOC-

TpOeHHble BUIeO(OPMYJIbI — BU-
deomeopemot. (MHOKECTBO TeOpeM
obo3naunm uepes 1.)

§8. UCHUCNIEHUE UKOH

VTak, MbI OIpese/IMan HYKHbIe TTOHITHSI BU3YaJIbHON MaTeMaTHYeCKOM JIOTH-
K. C UX MMOMOIIIBIO MOKHO TIOCTPOUTH UCYUCTEHNE UKOH.

® MuoxecTBo ukoH M (OykB BusyaiabHoro ajdasura) 3ajaHo Te3ucom 1
(cMm. tiiaBy 33) u okasaHo Ha puc. 17.

® MHoxecTBO S, TpaBUJI BU3YaJbHOTO CUHTAKCUCA OMMCAHO B rJiaBe 33 B
Te3ucax 2—37.

® MHoxecTBO A BU3yaJIbHBIX aKCMOM BKJIIOYAET BCETO /IBa dJieMeHTa: 3a-
TOTOBKY-TIPUMHUTHUB U 3arOTOBKY-cuayaT (puc. 232). lanee Oyaem Ha-
3bIBATb UX AKCUOMA-NPUMUMUE U AKCUOMA-CULYIM.
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® MuoxecTtBo T, oxBaTbhIBaiolee Bce BUIe0TeopeMbl ucuucienus V, ectb
HE 4YTO MHOE KaK MHOKECTBO maMIyp-cxeM (aOCTPaKTHBIX J[PaKOH-
cxeM). 3aMeTHM, YTO MHOKeCcTBO T He BKJII0YaeT aKCMOMBI, TaK KakK I1oC-
JIe[IHUE Co/iep KaT He3aloJHEHHble KPpUTUYEeCKHe TOYKHU U, CJIe/loBaTeb-
HO, 9KBUBAJIEHTHBI ITYCTBIM ollepaTopam. MHuoxkecTBo T pacnajaercst Ha
JIBE 4aCTU: MHOKECTBO IPUMUTUBOB 1’| U MHOKECTBO CUJIYITOB 1.

® MuoxecTBO F 1nmpaBuJl BUIEOBBIBO/IA TaKKe JE€JUTCI Ha JiBe YacTu Fj
u Fy. MuoxectBo F; 1103B0OJIsIET BLIBOJAUTH BCE TEOPEMbI-IIPUMHUTHUBBI,
HnpuHajIexale MHOKecTBY T, U3 e/IMHCTBEHHOW aKCUOMBI-IIPUMU-
TuBa. OHO COJEPIKUT IISITh MPaBUJI BBIBO/IA: BBOJ| aTOMa, jo0aBieHne
BapHaHTa, epecajika Jruanbl, 00KOBOE IIPUCOEINHEHIE, YialeHue KOH-
Ia IPUMHUTHUBA. DTU IIpaBua onucanbl B Te3ucax 10, 21, 28, 30, 31,
34 rnaBbl 33.

® MuoxecTBOo Fy 1aeT BO3MOKHOCTb BBIBOJIMThH BCE TEOPEMBbI-CUJIYIThI
MHOKecTBa Ty U3 eIMHCTBEHHON aKCMOMbI-cuyaTa. OHO COIEPKUT BO-
ceMb IpaBUJI BBIBOJIA: BBOJ aTOMa, /l00aBjieHne BapuanTa, jobaBeHne
BETKH, IIepecajiKa INaHbl, 3a3eMJIeHIe JTUaHbl, 00KOBOE IIPUCOE/UHEHHE,
yjaJieHue 1mocjieiHe BeTKH, JONOoJTHUTe/IbHbIN BX0O/1. [IpaBuiia BeiBO/1Ia
I cusiyata onucansl B Tesucax 10, 21, 28—33, 35 rmassr 33.

Ha stom ITOCTPOECHUE NCUYUCJTICHNUA MKOH 3aKaHYMNBaCTCA.

§9. CEMAHTUKA WWAMNYP-CXEM

M3BecTHO, YTO N3yyeHne UCYUCTeHU COCTaB/IsIeT CHHTAKCUYeCKYI0 4acTh Ma-
TeMaTUYeCKOM JIOTUKU. KpoMe Toro, rocsennss 3aHuMaeTcs CeMaHTUYeCKUM
u3ydyeHrueM (popMaJibHbIX SI3bIKOB, MPUYEM OCHOBHBIM MOHSATHEM CEMaHTHKU
CJIYKUT TIOHATHE UCTUHHOCTH [1].

B ucumncnenum MkoH ceMaHTHKa TpuBuajbHa. Paznuunbie Bugeogopmy-
Jibl (OJI0K-CXeMbI) MOTYT ObITh UCTUHHBIMM HJIU JIOKHBIMH.

BuieodopMmyia Ha3bIBaeTCs UCMuUHHOL, eCii oHa — OO aK-
cuoMa, JTUOO BBIBOJUTCS U3 aKCHOM C MOMOIIBIO MTPABUJI BbI-
Bojla (TO ecTb ABagercd Teopemon). W z0scnoi B mpoOTUBHOM
cayyae.

Taxkum o6pa3om, Bce MPaBUJIbHO TTOCTPOEHHBIE MAMITYP-CXeMbl (TEOPEMbI)
UCTUHHBL V1 Ha060pOT, HEIPABUJIBLHO OCTPOEHHbBIE CXEMBbI, HE Y/I0BJIETBOPSIIO-
e BusyasibHbiM TipaBusiam s3bika [[PAKOH, cuuraiorcst 10KHBIMH.

[Tpumepbl JIOKHBIX CXeM ITOKa3aHbl Ha puc. 156, 158, 160, 162, 164.

§10. JOKA3SATENLCTBO NPABUJIBHOCTU AJITOPUTMOB

Pobept AHIEPCOH IOJYEPKUBAET: «I€JIbI0 MHOTMX MCCJAEAOBAaHUN B 00JacTH
JI0Ka3aTeJbCTBA MPABUILHOCTHU ITPOTPAMM SBJIIETCS... MEXaHU3AIUs TaKUX /10-
KazartesbcTB» |8]. Aaua I'puc ykaspiBaeT, 4TO «/10Ka3aTeJbCTBO JOJIKHO OTle-
peskaTh IIOCTPOEHME ITporpaMMbr» [9].
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O0beaunuB 00a TpeboBaHUS, OJYIUM, YTO aBTOMATUIECKOE JJOKA3aTe Ib-
CTBO IPABUJIBHOCTHU JIOJIXKHO ollepekarhb HocTtpoenue ajaropurma. Herpymano
yOenThCsI, YTO MpejiaraeMbiii MeTo/i 00ecIiedYnBaeT YaCTUIHOE BBITIOJIHEHME
aToro TpeboBanus. B camom jiesie, B Havasie riiaBbl ObLJIO TIOKA3aHO, YTO JI06ast
ITPABUJILHO TTOCTPOEHHAS IIAMITyP-CXeMa SABJSETC CTPOro J0Ka3aHHOM Teope-
Moi. B asropurmax apakoH-KOHCTPYKTOPA 3aKOIMPOBAHO UCUUCIEHHE UKOH.
[Toatomy Ji06ast mamIryp-cxema, MoCTPOEeHHast ¢ ero MOMOIIbIO, SIBJISIETCS UC-
TUHHOM, TO €CTb NMPAaBUJIBHO MOCTPOEHHOU. DTOT pe3yJsbTaT oueHb BakeH. OH
O3HAYaeT, YTo:

[ pakon-konctpykrop ocyiectsiasger 100%-e aBromaTnueckoe aoka3a-
TEJIbCTBO ITPABUJIBHOCTHU IIAMITYyP-CXeM, TapaHTUPYS NPUHITUITHATbHYIO
HEBO3MOKHOCTD OIMNOOK BU3YAJIbHOTO CHHTAKCHCA.

B navasie ty1iaBbl MBI 3a/1a/1M CMEIITHOW BOIIPOC: €CJIU MIaMITyP-CXeMbl — 3TO
TeOpeMbl, KTO JI0JKeH uX JoKa3piBaTh? OTBeT mpocT. VIX HUKTO He [10JIKeH
JIOKa3bIBaTh, TaK KaK BCe OHU pa3 M HaBceria JoKaszaHbl. [loromy uTo pabora
JIPAKOH-KOHCTPYKTOPA MOCTPOEHA KaK peasu3alus UCIYUCICHU UKOH.

A Tterepb 00aBUM JIOKKY JerTsi B 00uky Mmena. K coxkasienuio, JaHHbIi
MeTO/I T03BOJIsIeT JI0Ka3aTh MPABUJIBHOCTD IIAMITYP-CXeMbl U TOJIBKO. JTO CO-
CTaBJISIET JIUIIb YaCTh OT 00111eTr0 00beMa pabOThl, KOTOPYIO HYKHO BBITIOJTHUTD,
4yTOOBI I0Ka3aTh IMPaBUJILHOCTH ajaroputma Ha 100%. 3xech HeoOXoaMMa Oro-
BOPKa.

HacTuuHoe 0Ka3aTeJbCTBO MPABUJIBHOCTH aJrOPUTMA C ITOMONIBIO Jpa-
KOH-KOHCTPYKTOpPa OCYIIeCcTBIAsIeTcss 0e3 Kakoro-jubo ydacTusi 4esJoBeKa U
JIOCTUTAETCSI COBEPIIEHHO OeCILIaTHO, TaK KaK JOIOJIHUTE/IbHbIE 3aTPaThl TPY-
J1a, BDEMEHH 1 pecypcoB He TpedyioTcest. Tak uTo mosyuenubiii pesybrar (6es-
omMOOYHOE ABTOMATUYECKOE ITPOEKTHPOBAHNE TPAadUKH [PAKOH-CXEM ) CJIE/LY-
eT IMMPU3HATh 3HAYUTEJIbHBIM 11aroM BIIEPE/I.

§11. BbIBOAbI

1. ITocTpoeHo BU3yasabHOE JIOTUYECKOE UCUUCIEHUE, KOTOPOEe Mbl Ha3Ba-
JIU «UCHUCJICHUECM UKOH».

2, I[&HHOG NCYUCJICHUE MOXHO pacCMaTpuBaTb KaK pa3jesl HOBOIO Ha-
I[IpaBJICHUA — GRSyGJZbHORU MAMemMamuyeckou J102UKU.

3. Ilokasano, yro rpadpuyeckuii cuntakcuc s3vika JJPAKOH npezicras-
JsgeT coOOM MCUYNC/IeHNe NKOH.

4. VcumcyieHne MKOH SIBISIETCS TEOPeTUYEeCKHM O0OOCHOBAHUEM SI3bIKa
APAKOH.

5. Vlcuncaenue MKOH MOJTHOCTHIO PEAJU30BAHO BO BHYTPEHHUX aJITOPUT-
Max padOThI IPAKOH-KOHCTPYKTOPA.

6. JIpakon-kouctpykrop ocymiectsisier 100%-e aBToMmarnueckoe 0Ka3a-
TEJIbCTBO MTPABUJIBHOCTHU MIAMITYP-CXeM, TapaHTUPYS MTPUHITUTTHATBHY IO
HEBO3MOXKHOCTH OIIMOOK BU3YAJIBHOTO CUHTAKCHUCA.



[NMABA 34. NCHNCNEHWUE NKOH 435

7. Be3zomnboyHoe aBTOMATHYECKOE IPOEKTHPOBaHUE rpauKu JAPaKOH-
CXeM CJIe/lyeT IIPU3HATh 3HAYUTEJIbHBIM I1arOM BIIepPe/l, ITOBLIIIAIIUM
ITPOU3BOAUTEILHOCTD TPY/Ia IIPU IIPAKTUYECKOM padoTe.

8. BropbiM (Hapsily ¢ MareMaTHYeCKHUM) HallpaBJeHUEM, UCIIOJIb30BaH-
HbIM 1Ipu co3ganum g3bika JJPAKOH, gaBasgercsa HayyHbIll MOAXOM K
9PrOHOMU3AIUU KOHCTPYKIIMH sA3bIKA. TaKOU MOXO0/] MO3BOJISIET YJIyU-
IUTh BU3yaJibHbIe 00pa3bl si3biKa (BU3yasbHble (hOPMbI (hUKCAIMY 3HA-
HUH ), COTJIACOBAB X C U3BECTHBIMM XapaKTEPUCTUKAMMU TJia3a U MO3Ta.

9. PaspaboTka MCUMCJIEHUSI MKOH TOBOPUT B TI0JIb3Y TOU MU M CIYKUT
IIPUMEPOM, TTO/ITBEPIK/IAIONIMM aKTyaJbHOCTh KOTHUTUBHOW 9PTOHOMMU-
KU.
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METO ALLUKPO®TA-MAHHDI
UAJTOPUTMUYECKAA
CTPYKTYPA «CUNYIT»

§1. METOJ 3asapaa ALUKPO®T U 3oxapa MAHHA

K gaspiky JIPAKOH Beayr HeckonbkOo MaTeMaTuyecKUX TpoOnuHOK. OpHa
u3 Hux — Meroa Amkpodra-Manub [1]. C nmomoribio 9TOro Meroaa 000
HECTPYKTYPHBINA aJITOPUTM MOKHO IIPEBPATUTH B CTPYKTYPHBINH. DTO YUCTO Te-
OpPETUYECKHI METO/I, KOTOPbII B PeasibHOM paboTe 0OBIYHO He ITPUMEHSIETCSI.

Bouiee Toro, n3BecTHbIN CrieMaINCT 110 HajleKHOCTH TTporpamm I'nendopa
Maiiepc noguepkuBaet, 4To Metol AmkpodTa-MaHHbl «HUKOTAA HEe CaeayeT
MCIIOJIb30BATh Ha IIpaKTUKe» 2]

[Touemy ke MBI 0 HeM BcrioMHUIU? [loTOMY, 4TO pe3yabTaT, MoTydaeMblil
¢ momonibio Merosa Amkpodra-MaHHbI, TOUYTH TTOJHOCTBIO COBIIQ/IaeT C Jipa-
KOH-CXEeMOU «CHJIYAT». A CUJIYIT CJIYKUT MOIIHBIM CPE/IICTBOM /IJIsI TIOBbIIIIE-
HUSA [IPOUSBOIUTEIBHOCTU TPY/ia AJITOPUTMUCTOB U IIPOTPAMMUCTOB.

Huxe Mbl mokaxkem, uto MeTon AmkpodTa-MaHHB MOKHO
UCII0JIb30BaTh /IS MaTeMaTU4eCKOro O0OCHOBaHUS SI3bIKa
JAPAKOH.

Haubousiee ynobnoe onucanue meroga Amkpodra-MaHHbBI al
Idasapa Wopan [3]. Ha aTo onmcanue Ml 1 OyjieM ONHPATHCS
(¢ HEGONBIIUMK U3MEHEHUSIMN).

§2. HAYAJIbHbIE CBEAEHUA O METOAE ALLKPO®TA-MAHHbI

Meroa Amkpodra-MaHHBI TPUMEHUM K JIIOOBIM aJITOPUTMaM
(B 4aCTHOCTHU, COZIEPIKAIIUM ITUKJbI U IPYTHE CJ0KHBIE KOHCT-

PYKIIMK).

Ha puc. 251 npezcraBiieH mpuMep HECTPYKTYPHOU cXeMbl (Ha30-
BeM ee ucxoonotl). B maparpadax §§2—7 ommcan mpoiecc npeob-
pa3oBaHUS UCXOJHOM CXeMbI B CTPYKTYPHYIO CXeMy Ha puc. 253.
[TocsieiHI010 MOKHO Ha3BaTh «cxeMoil Amkpodra-MaHHbI».
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Kaxgaomy 010Ky HECTPYKTYPHOI CXeMbl HMPUITMCBIBAETCS HOMED. 3aMeTHM,
yTo Ha puc. 251 ato yxke caenano. Crocod mpucBauBaHusi HOMEPOB MIPOU3-
BOJIbHBIN. Ho 00bI4HO IPUHUMAIOT corJianienne: 00o3Hadatbh HomepoM 1 rmep-
BbII UCIOJIHsIeMbIN 610K ajroputMa. M1 Homepom 0 — mocjieHuii ucmoJrHse-
MBbIii OJIOK.

Ha puc. 252 wcxopnas cxema HapucoBaHa OoJiee akkypaTHo. HakjaoHHbIe
JIMHUU 3aMEHEeHbI Ha BePTUKAJIbHBIE U TOPU3OHTAJIbHBbIE.

Bce 6,10k MCXOMHOIT CXEMBI JIEJISITCS Ha JIBE YaCTH:

® ¢dyukimonanbubie Og0KK (mpocTedmuM (GYHKIMOHATIBHBIM 0JIOKOM
CJIYKUT UKOHA «/ICMICTBUE» );
® 1KOHA «BOIPOC».

B ncxomnoit cxeme Ha puc. 251 npucyTcTBYIOT TpH (DYHKITMOHAIBHBIX 0J10-
Ka: B, E, F. I Tpu uxons! Bonpoc: A, C, D.

Ha puc. 251-258 nokasaHo npeoGpa-
30BaHMe UCXOQHON HECTPYKTYPHOM
CXeMbl B anroOpuTMUYECKYIO CTPYKTYpPY

cunyar.

B xope npeoGpasoBaHusi MOXHO
BbIAENUTb YeThbipe CXeMbi:

1. AcxogHaa HeCcTpyKTypHas cxema
(puc. 251);

2. CTpykTtypHas cxema Awkpodra-
MaHHbI (puc. 253);

3. YepHoBo# cunyat (puc. 256);
@ F 4. OkoHu4aTenbHbii cunyaT (puc. 258)

4 J

Wae 1. KaxpoMmy 6noKy MCXOQHOW CXeMbl NpUnucbiBaeTca HoOMep (B KpyXkax)

Puc. 251. AcxoaHas HeCcTpyKTypHas cxema,
KOTOpYIO HaAo0 npespaTtuTb B CUNYaT

§3. 4YTO TAKOE BJIOK-NMPEEMHUK?

Kaskzibiii 610K MCXO/IHOM CXeMbl IepejlaeT yipaBjieHne HEKOTOPOMY JIPYTOMY
6s10Ky. TTocaeanunii Ha3bIBaeTCs: O10KOM-npeemHuKom. Bee OJOKU-TIpEeMHUKH,
IoKasaHHbIe Ha puc. 251 u 252, nepeunciensbl B TabIuUIE,
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A (i=1) — ato Gnok-npeemMHuK
ANA UKoHbl Bonpoc C

/ \ npu BbIXOAE Yepes «HeT»

B (i=2) — aTto Gnok-npeemMHuK:

@ ANSA UKOHBI BOnpoc A
npu BbiXoae Yyepes «aay,

® Ans UKoHbl Bonpoc D
Nnpu BbIXOAE Yepe3 «HeT» C (i=3) — ato 6nok-npeeMHUK
/ ANSA MKOHBI BOMpPOC A
NpyW BbIXOAE Yepes «HeT»

E (i=5) — ato 6nok-npeem-
HUK 4nsi MKOHbI Bonpoc C
F (i=0) - 970 GnoK-NnpeeMHuUK: Npu BbIXOAe Yepes «aa»
@ Aans WkoHbl Bonpoc D
npu BbiIXOAe Yepes «Aay;
® Ans PyHKUMOHaNb-
Horo 6noka E

D (i=4) — ato 6nok-npeem-
HUK ANA PYyHKLUUOHANb-
Horo 6noka B

lWar 2. HaknoHHbIe NUHUKU Ha pUC. 251 3aMeHeHbl Ha BepTUKanbHbie U

ropusoHTarnbHble.
War 3. Ons Bcex pyHKUMOHanbHbIX GNOKOB U ANs BCeX BbiXoAoB (Aa U HeT)

WKOHbI BONPOC yKa3aHbl 6roKu-npeeMHUKH

Puc. 252. Ta xe camasn HecTpykTypHasa cxeMa. OHa nony4yeHa u3 cxembl Ha puc. 251
nyTeM 3aMeHbl HaKMoHHbIX NUHUIA. Kpome TOro, ykasaHbl Bce GnoKuM-npeeMHUKU
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Bnok, nepenarowMm ynpasreHue Brnok-npeeMHuK

Nkona-Borpoc A Ipu BbIXOJIE Yepes «ia» B

N kona-Bompoc A Ipu BbIXO/IE Yepe3 «HeT» C
DyHKImoHanbHbIN 610K B D
Nkona-Bonpoc C npu BbIXO/Ie Uyepes «/1a» E
Nkona-onpoc C 11pu BbIX0/1e Yepe3 «HeT» A
Nkona-Bonpoc D nipu BeIxoze yepes «1a» F

N kona-Bonpoc D nipu BeIXo/ie yepes «HeT» B
DyuKIMoHaMbHBIN 010K E F
Dyukimonaabubli 610K F (910 1mocies- [Tocaennuii 6s0k F He umeer
HUH OJIOK CXEMBI) OJI0Ka-TIpeeMHIKa

84. HOBAA NEPEMEHHAA

B anropur™ BBOAMTCS HOBas nepeMmenHas. /{yig Haieil mesin Tpedyercs mepe-
MeHHas 11eJ10T0 Thma. ViMsa mepeMeHHoil mpon3BoJibHOe. B Hatem nmpumMepe HO-
Bas riepemMenHasi obo3Hauena uepes i (puc. 253).

§5. HOMEPA BJIOKOB-NPEEMHUKOB
ANA ®YHKLUOHANDbHbBIX BJIOKOB

DyHKIMOHAJbHBIE OJIOKU IIPUCBAUBAIOT IIEPEMEHHON i HoMep OJI0Ka-npeemmu -
Ka B UCXOJ/IHOM cxeMe Ha puc. 251.

Homepa GnokoB-npeeMHUKOB
Ans pyHKUMOHaNbHbIX 610KOB

Bnok-npeeMHuUK Homep Gnoka-npeemHuka Ha puc. 251
B i=2
E i=9
E i=0

[lepemennas i npuHUMaeT 3HaYeHUE, PaBHOE
HOMepy OJioKa-TIpeeMHIKa Ha puc. 251
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liaz 4. B cxeMy BBOAWTCS HOBas nepeMeHHas i.

laz 5. B cxemy BBOAATCA crnyxe6Hbie 6oKkU, KOTOpbIE NPUCBAUBAIOT NePEeMeHHOI i
Lenoe sHavyeHue, ykasbiBaLlee Homep Gnoka-npeeMHuka B UCXOLHON CXEMe
Ha puc. 251.

lWaz 6. HayanbHbIM 3Ha4YeHMeM nepemMeHHol i BbiGpaHo Yucno 1. 3aTem Mbl nocneao-
BaTenbHO OnpawmnBaem sHayeHus nepemeHHoi I (CM. CreBa), ucnonHseM cooT-

BEeTCTBYlOWee AeicTBMEe, NOBTOpSieM onpoc i U T.4. B pesynbTate HeCTpyKTypHas
cxema Ha puc. 251 npespaliaeTcs B CTPYKTYPHYIO CXxemy Ha puc. 253

Puc. 253. CtpyktypHas cxema. OHa nony4yeHa U3 HeCTPYKTYPHON CXeMbl
Ha puc. 251 ¢ noMmowbio Mmetoaa AwkpodTa-MaHHbI.
HasoBeM aTy cxemMy «cxemMoi Awkpodta-MaHHbI»
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§6. HOMEPA BJIOKOB-NPEEMHUKOB
ANA UKOH «BOMPOC» (C YYETOM «1A» U «HET»)

Jlornueckue 610ku (MKOHA «BOIIPOC» ) IPUCBAMBAIOT IIEPEMEHHOM i Homep 0J10-
Ka-npeemuuxa B ucxoanoii cxeme (puc. 251). Ciemyer HoMHHTb, YTO BBIOOp 0J10-
Ka-TIpeeMHMKa 3aBUCUT OT BbIX0/Ia MKOHBI «BOIPOCY YePe3 «Ja» UJIH «HET».

Homepa 6nokoB-npeeMHUKOB ANA UKOH «BOMPOC» (C YYETOM «Aa» U «HeT»)

) Bnok, nepenarowmmn Homep 6noka-npeemMHuKa
SHOKCHPHEMHME ynpasneHue Ha puc. 251
F Mxona-sonpoc D —

ITPHU BBIXO/IE YEPE3 «/la»

A Nxona-sonpoc C =1
IIPU BBIXO/IE Yepes3 «HeT»

B HMxona-sompoc A =9
IIPHU BBIXO/IE Uepes «/1a»

B Mxona-sompoc D i=9
IIPU BBIXO/IE Yepe3 «HeT»

C Nxona-sonpoc A =3
1P BBIXO/IE Yepe3 «HeT»

E Nxona-sompoc C =5
IIPU BBIXO/IE Yepe3 «/1a»

ITepemenHnas i nppHUMaeT 3HaYE€HUE, PABHOE
HOMepy OJIoKa-TipeeMHuKa Ha puc. 251

§7. METOJ NPEOBPA3OBAHMA
HECTPYKTYPHbIX AJITOPUTMOB B CTPYKTYPHbIE
C NOMOLIbI0 BBEAEHUA NEPEMEHHOM COCTOAHUA

B maparpadax §§2—7 ommcan mporecc mpeoOpasoBaHMsSI MCXOHOW CXEMBI
B CTPYKTYPHYIO cXeMy Ha puc. 253. B atom maparpade MbI 11epecTpOUM BCIO
6J10K-cxeMmy Ha puc. 251, npuas eit popmy, TOKa3aHHYIO Ha puc. 253.

HauaibHbIM 3HaYeHUEM TIepeMEeHHOMN { BBIOpaHO (B COOTBETCTBUM C IIPHU-
HATBIM paHee corjaiieHueM) 1esoe yucjao 1. 3atemM MbI 1mocje0BaTeTbHO OIl-
palmBaeM 3HaYeHUS TepeMEeHHOM i, UCTIOJTHIEeM COOTBETCTBYIOIee /leiicTBueE,
MMOBTOPSIEM OMpoC i U T.1. B pe3ysibrare HecTpyKTypHas cxema Ha puc. 251
IpeBpallaeTcs B CTPYKTYPHYIO cXeMy Ha puc. 253.

[Tpenmy1iiecTBO METO/Ia COCTOUT B TOM, YTO OITMCAHHOE BbIIE ITPeodpaso-
BaHMe MOKeT ObITb HEOIrPaHMYEHHO MPoaoJKeHo. Hanpumep, BMeCTo 1ecTu
6JI0KOB Ha puC. 251, MBI MOTJIH OB PACCMOTPETH MPUMEP C MECTHIOAECITHIO
OJIOKaMM, He YCJIOKHSIST IIPU HTOM 0OIIEro Moaxo/a.
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Kaxomy 010Ky MCXOAHOI cXeMbl Ha puc. 251 cooTBeTCTBYET
onpe/ieJIeHHOe COCmosiHue aaroputMa Ha puc. 253. B kaxkaom
cocmosinuy 1100 aeTcst OTBET Ha Ja-HeTHBIA BOIIPOC, JTHOO BbI-
MOJIHSIETCSl HeKoTopast 06paboTKa.

[Tepemennas i ykaspiBaeT HOMep cocTosiHus. [loaTomy oHa u
HA3bIBAETCS NEPEeMEeHHOU COCMOSAHUS. A ONMCbIBAEMbIH METO/I
HA3bIBAETCS METOJIOM 88C0EHUS. NEPEMEHHOU COCTNOSHUSIL.

MHuorue creruaauctsl (Tasias Ha puc. 253), Je1aioT BBIBO/, UYTO Peajii3a-
1S METO/Ia BBEJCHUS TIEPEMEHHON COCTOSIHUS TIPEJIII0JaraeT UCIoJIb30BaHue
BJIOKEHHBIX KOHCTPYKIMI if-then-else. Xotsi aTOT crocod Bo3MoKeH, OoJiee
BEPOSITHA Pean3allisl ¢ UCIOJIb30BaAHUEM CcOYeTaHust KOHCTPyKiuu do-while
1 KOHCTPYKIUu case [3].

88. MPEOBPA30OBAHUE CXEMbIl ALLKPO®TA-MAHHbI
BYEPHOBYH CXEMY «CUJTYIT»

Urak, Ha puc. 253 nosydeHa cTpykTypHas cxema Amkpodra-
Mamnnsr. Cuemyioniuii atam — nmpeodpaszoBanue cxembl AKpod-
Ta-MaHHBI B Y4ePHOBYIO CXEMY CHUJIYDT Ha pHc. 256. ITO 1npeod-
pasoBaHue BBIITOJHSIETCS 32 J1eCATh 11aros.

Illaz 1. Cxema Ha puc. 253 nmoBopaunBaeTcs Ha 90° MpOTUB YacOBOM CTpeJI-

K.
Illaz 2.Cxema otpaxkaercsd cBepxy BHM3. (PesysbTaT T10KasaH Ha
puc. 254).

IIlaz 3. Beptukaib, cojieps;kalias UKOHY KOHell, lepeMeliaeTcs B KpailHIo0
MTPaBYIO MO3UIHIO.

Illaz 4. Kaxxnast uKOHa «BOIPOC» (B BEepXHEM Psijly) yCTaHABJIMBAECTCS Ha
CBOW 1IAMITYP.

Illaz 5. Y nansiiorcss tpu T-oOpasHble JUHUM B HUKHEH YaCTH CXEMBI,
KOTOpbIe 3aMeHdi0TcsA BepTukaiasamu. (Pesynbrar nokasan Ha
puc. 255).

Illaz 6. Bepxuue ¢urypsl Ha puc. 255 MpeBpaiaioTcsi B UKOHbI «UMST BET-
K.

Illaz 7. Husxaue purypsl Ha puc. 255 IpeBpamiaiTcs B MKOHbBI «aIPecs.

Illaz 8. BHyTpu UKOH «MMS$I BETKU» 3alIMChIBAIOTCS METKU, 0003HAYAIOI[HE
Ha3BaHUS BETOK.

Illaz 9. BuyTpn UKOH <«ajipec» 3alMChIBaeTCsl UMSI BETKH, Ky/la ITPOUCXO/UT
repeziavya yrpaB/eHusi B COOTBETCTBUU C JIOTUKOM pabOThI aJIrOPUTMA.

Iaz 10. Ims niepeMeHHOI COCTOSTHUS YAAJISIeTCSl.

[Tocsie Beimonnenus 10 maros mosyyaem 4epHOBYIO CXeMY CUJIYAT, TOKa-
3aHHYIO Ha puc. 256.
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§9. MPEOGPA30BAHUE YEPHOBOW CXEMbI
B OKOHYATEJIbHYIO CXEMY CUNYIT

OmnuineM 1mpeodpa3oBaHue YePHOBOTO CUJIYdTA HA PUC. 256 B OKOHYATEIbHBII
CIITYIT Ha puc. 258.

1. O6benunsiem Betku Q1 u S3.
2. Oobeaunsiem Betku R2 u T4.
3. O6beaunsem etk Q1 u US.
4. BerouHble IIUKJIbI BbI/IEJISIEM C TIOMOIBIO YePHBIX TPEYTrOJbHUKOB.

CpaBuum puc. 256 u 258. VI3 iepBoii cxembl yaaJieHbl TPA BeTKU. BMecTo
IIeCTH BETOK OCTAJIOCh TOJHKO Tpu. B mTore cxema Ha puc. 258 crasia BbIpasu-
TeJibHEee U IpolILe.

[IpoBesienHbIe paccysK/eHusT MO3BOJSIOT C/le/1aTh

Bwvisod. Meton Amkpodra-ManHbl MOKHO paccMaTpUBaTh Kak
MaTeMaThYecKoe O00OCHOBAaHME OCHOBHOW aJIrOPUTMUYECKOMN
ctpykTypsl si3bika JIPAKOH — cTpyKTYpBI «CUITYIT>.

§10. BbIBOAbI

1. B manHoit ryiaBe mokasaHo 1mpeodpasoBaHue HCXOHOTO HECTPYKTYPHO-
ro aJITOPUTMa B aJITOPUTM «CUJTYIT>.

2. Ha niepBoM 3Tarie BBIMOJHSIETCS MPeoOpasoBaHue UCXOJAHOTO HECTPYK-
TYPHOTO aJrOpUTMa B CTPYKTYPHBIM anroput™m Amkpodra-MaHnHbI €
MIOMOIIIbIO BBE/ICHUS ITIePEMEeHHOM COCTOSTHUA.

3. Ha BropoM ararie mpousBoOAUTCS IIpeodpasoBanue aJropuTMa Amkpod-
Ta-MaHHBI B YePHOBOM aJITOPUTM «CHITYIT».

4. Ha TPETHEM OTall€ BBIITOJHACTCA Hpeo6paaoBaHMe YEPHOBOI'O aJIrOpuT-
Ma «CHJYyIoT>» B OKOHYATEJIbHBIN AJITOPUTM «CHJTYIT».

5. Merox Amkpodra-MaHHbBI SIBISETCSI MaTeMaTUUYeCKUM 000CHOBaHHEM
QJITOPUTMUYECKON CTPYKTYPBI «CUITYIT».
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BU3YAJIbHbIWA CTPYKTYPHbIN
noaxoa K AITOPUTMAM

U NPOTPAMMAM
(LWAMNYP-METOA)

§1. BBE[JJEHUE

HanmoMHuM, 4TO KHHMra IOCBAIIeHA ajroputMaM. Borpocsl nmporpaMmMupoBa-
HUA B HeW He paccMaTpuBaloTces. /Jlannas riasa aBigeTcs uckaoyenueM. [asa
MOCBAIIIEHA UCCJIeIOBAHUIO U Pa3BUTHIO (DYH/IAMEHTAJIbHOTO TTOHATUS «CTPYK-
TYpHOE IIporpaMmMupoBanues. Mpl OyieM HCITOIb30BaTh 3TO TIOHSITHE B IIEPBYIO
ouepe/ib IPUMEHUTEbHO K ajiropuT™MaM. M nib nHoraa — K mporpaMmam.

§2. TEPMUHONO0INA

BBesem nonartune «Bu3yaJabHBIM CTPYKTYPHBIN IIOAXOJ K aJTrOPUTMaM U IIPO-
rpammam». OnpezesinM ero Kak Habop IpaBuJI, COBIAAIONINN ¢ BU3YaJbHbIM
cuntakcucom sa3bika [ PAKOH. B koH1ieHTpupoBaHHOM BH/IE€ 9TU IIPaBUJIA U3-
JIo’keHbl B r1aBe 33. JlaHHblii TOAXO0/ pe/IHa3HavueH JIJIs peleHust ABYX 3a/1ay:

® Co3/1aHusl HATJISIIHBIX, TIOHSTHBIX U YA00HBIX /IS YeJI0OBEYEeCKOTO BOC-
MPUSATHS QJITOPUTMOB U ITPOTPAMM;

® aBTOMATUYECKOTO /I0Ka3aTeJbCTBA MPABUJIBHOCTH IIaMITyp-cXeM (TO
ecTb rpapuuecKoi YacTu ApaKkoH-CXeM).

Hapsany ¢ TepMMHOM «BU3yaJIbHBIN CTPYKTYPHBIN MTOAXO/] K aJl-
rOPUTMaM U IIporpaMmMamMs» Mbl Oy/1eM JIJIsT KpaTKOCTHU (B Kavec-
TBe CHHOHMMA) MCIIOJIb30BaTh TEPMHUH <«IIaMITyP-METO/I».

MoskHO cKa3aTh, YTO JlaHHAsE KHUTA — 3TO MOJAPOOHOE ONMCAHKE HIAMITYP-
MeTo/1a.

§3. 1BA CTPYKTYPHbIX MOAX0AA

Kak nokasano B pabote [1], ciaenyer pazanyars 1Ba CTPYKTYPHBIX ITOAXO0/1A:
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® ojHOMEepHBIN (TEKCTOBBIN ) IMOAXO;
® /1ByMepHbIN (BU3YyaJIbHbIN ) TTOIXO/L.

[TepBbIii TOAXO/ CO3/1aH OCHOBOTIOJIOKHUKAMU KOMITBIOTEPHON HAayKU U
YTOUHEH MX nocjaegoBaTeasaMu. OHOMEPHBIN CTPYKTYPHBIN MTOX0/ U3BECTEH
110/l Ha3BaHUEM «CTPYKTYPHOe ITporpamMmMupoBanues. OH MUPOKO UCIIOJIb3yeT-
Cs B MUPOBOM IIPAKTUKE IIPOTPAMMUPOBAHUSL.

Bropoii moaxos paspaboTaH aBTOPOM, U3JIOKEH B 9TOH KHUTE W JAPYTHX
paborax (cMm. paszen «OcHoBHas auteparypa 1o si3biky JJPAKOH»).

84. [TOCTAHOBKA MNMPOBJIEMbI

Pasmbiiiisist Ha 1po6JieMOi, aBTOP IPUIIIEST K CJIEAYIONIAM ITPeIBaPUTETbHbIM
BBIBO/IAM WJIU, JIYUIIIe CKa3aTh, IIPE/IIOJI0KEHUSIM.

® HGCMOTDH Ha HaJIM4YME LEJ0Tro pAaaa 061L[HX I[IPU3HAKOB, TEKCTOBOC U
BU3YyaJIbHOC CTPYKTYPHOC IIPOIrpaMMHNpPOBaAHUC — CYIICCTBCHHO PA3HDbIC
BeElun.

® TpauiMOHHbIN (TEKCTOBBIN) CTPYKTYPHBIN IOAXO/ SBJLIETCH, 110-BU-
JAUMOMY, HAUJIYUIIIUM pellieHUueM COOTBeTCTBYIOIIEH 3a/1auu /U151 TPa/iu-
IIMOHHOTO (TEKCTOBOTO) CTPYKTYPHOTO IIPOrPAMMUPOBAHU S

® /I BM3yaJbHOTO IOAXOJa I11000HOE YTBEPIK/AEHHE HEIPaBOMEPHO.
MoOKHO, KOHEUHO, TYIIO IEPEHECTU ITPaBUJIa TEKCTOBOIO CTPYKTYPHOTO
POrpaMMHUPOBaHMs Ha BU3YaIbHbIN c/1ydaii. Ho 910 He OyeT XopoIimm
peleHuem.

® Yro6n1 pazpadboTaTh 3(hHeKTHUBHBII METO/[ CTPYKTYPHU3AINHU JIJIsT BU-
3yaJIbHOIO BapuaHTa, HeOOXO{MMO, B35IB 32 OCHOBY IIPaBUJIa TEKCTOBO-
r0 CTPYKTYPHOTO HMPOTPAMMHUPOBAHUS, 3HAYUTETHHO MOAUMPUITHPO-
BaTh MX.

® [IpuHIUIIBI CTPYKTYPU3ALUH, ITOJOKEHHBIE B OCHOBY BU3YaJIbHOTO CUH-
takcuca g3bika JJPAKOH, gaBis110TCI MCKOMBIM pellieHueM.

B ,ZIEIHHOfI rjiaaBe czieJiada ITO0IIbITKA 000CHOBATH 3asABJICHHbBIE BbIBO/IbI.

85. CTPYKTYPHOE NPOrPAMMUPOBAHME

[ToHsaTre «CTPyKTypHOE IIPOrpaMMHUpPOBaHUE» BO MHOI'OM CBSI3aHO C MMEHEM
oxacrepa [leiikerpsl. [JlaHHOe MOHATHE OXBAThIBAET /IBE TEMBbI:

® J10Ka3aTeIbCTBO MPABUJIBHOCTH ITporpaMm (program correctness proof);
@® MEeTO/[ CTPYKTYPHU3AIUU ITPOTPAMM.

Huske pacemorpennl o0e Tembl. ITepBast rema usiosxkena B §§6 u 7. Bropas
onucana, HaunHag ¢ §8.
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§6. CTPYKTYPHOE NPOrPAMMUPOBAHUE
KAK JOKA3ATEJIbCTBO MPABWUJIBHOCTU MPOrPAMM

B cepenune XX Beka MOSIBUINCH KOMITBIOTEPHI U KOMITBIOTEP-
Hble ITPOrpaMMbl. B Ty paHHIOI0 110Xy TeOpUs TPOrpaMMHUpoBa-
HHS ellle He cylecTBoBasia. PazpaboTKa mporpamMm BeJiach MeTO-
oM 11pob u ommboK. U BbIrIsiea IpUMEPHO Tak: «HaIMKUCaTh
KOJI IIPOTPaMMbl — IIPOBEPUTH KO/l HA KOMIIbIOTEpe (IPOTECTHU-
poBaTh) — HAUTU OIMUOKH — UCIIPABUTh KOJ{ — CHOBA IPOTECTH-
poBaTh — CHOBA HATH OIMIMOKN — CHOBA MCIIPABUTh U T. JI.>.

Increp [leiikerpa ocyans moo00HYI0 TPAKTHKY U yKasasl, 4To
TOCTIO/ICTBYIOIIMH B KOMITbIOTEPHON MH/IYCTPUU TOAXO/I K TIPO-
rPAMMHUPOBAHUIO KaK K ITPOIECCY JOCTUKEHNS pe3dyabTata Me-
TO/IOM 1IPO0 U OMKUOOK OPOUYEH, ITOCKOJIBKY CTUMYJIHUPYET IPO-
rPAaMMUCTOB He JiymMaTh HaJl 3a/la4el, a cpa3y ImumcaTh KO/I.

YT0o0b! MCIIPaBUTH TTOJM0KeHMe, [lefikeTpa Ipe/IsIosKII UCII0Ib30BaTh MaTeMa-
TUYECKUI TTO/IXO/I K IPOrpaMMHUPOBaHuI0. Takoi 1o/ xo/1, B 4aCTHOCTH, IO/pa-
3ymeBaeT (hopMasibHOE 0KA3aTEeIbCTBO MPABUIBHOCTH BBIOPAHHOTO aJITOPHUT-
Ma U IOCJIE/YIONLYI0 Pean3aliio aJIrOPUTMA B BUJIE CTPYKTYPHOU IIPOIPaAMMBbI,
IPAaBUJIBHOCTH KOTOPOIL JI0JPKHA OBITH (DOPMa/IbHO JIOKa3aHa.

B «3ameTkax 1o cTpyKTypHOMY ITpOrpaMMHUpoBaHmio» [leiikcTpa numieT:

«... HEOOXOIUMOCTb IPOAYMAHHON CTPYKTYPHOM OpraHusal(uu
IIPOTPaMMBbI ITPEICTABJISIETCST KaK CJIeCTBHE TPeOOBAHUS O J0Ka-
3yeMOCTH IIPaBUJIBHOCTU IPOTpaMMbl» [2, ¢. 52].

B TonxoBoMm CJIOBap€ 4YuTacMm:

«OCHOBHBIM Ha3HaueHHeM O0Iero MeTo[a CTPYKTYPHOTO IPO-
rpaMMHPOBaHUsL, Pa3padOTaHHOTO B 3HAYMTENBHOW CTEIEeHU
9. JlelikeTpoii, siBaisieTcst obecIiedeHre JJoKa3aTeIbCTBa PABHIIb-
HOCTH TIPOrpamMMmbL... (program correctness proof)» |3, c. 463].

Takum obpasomM, corsacHo JlefikcTpe, CTPYKTYpPHOE MPOrpaMMUPOBAHME
ojipazyMeBaeT dokasameibcmeo npasuibHOCMu npozpamm.

§7. YEM PA3JIMMAIOTCA HAWI NOAXOA K NOKA3ATENbCTBY
MPABWUJIbHOCTU U NOAX0J AEUKCTPBI?

Mpbi ucnosnb3yem ujeio JeilKeTpbl 0 10Ka3aTebCTBE ITPABUJIb-
HOCTM IIPOTPaMM, Pa3BUBasl e€e M IepeHocss Ha aOCTPaKTHbIE
JIPAKOH-CXeMbI (IIaMITyP-CXeMbl).
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B riase 34 mbl pazpaboTaiy JIOrMYECKOE MCUYMCJIEHHE HKOH,
KOTOPOE OIIpe/IeIsSieT MOPsiIoK PaboThl APAaKOH-KOHCTPYKTOPA.
bnaromapst atoMy ApakoOH-KOHCTPYKTOP OCYIIECTBJISET aBTO-
MaTHYecKoe /I0Ka3aTeJbCTBO MPAaBUJIBHOCTH 1IAMITYP-CXeM.

B uem otimume ot mnoaxona /eikeTpbl? Bo-mepBbIX, MbI TOBOPUM HE O
IIOJIHOM, & O YaCTUYHOM JI0Ka3aTeJIbCTBE IMPaBUJIbHOCTH.

Bo-Bropsix, /leiikcTpa mnpe/saraet mporpaMMUCTam JI0Ka3biBaTh IIPaBUJIb-
HOCTb IIPOIPAMM He a8MOMAmMuuecKu, d 6pyuHYyI0 ¢ MOMOIIbIO pa3paboTaHHbBIX
UM MaTeMaTHueCKuxX MeTo/oB (1ipeoOpasoBaHue rnpeuKaToB u ap.) [4].

Mpl ke npejsiaraemM JI0Ka3blBaTh MPaBUJIBHOCTDb He 8PYYHYIO, 4 ABMOMA-
muyecku.

B rnaBe 34 Mbl qoKasajid, YTO HCUYMCJIEHWE WKOH HCTUHHO.
OTciojia BbITEKAeT, YTO €CJU JAPAKOH-KOHCTPYKTOP CITPOEKTHU-
POBaH IMPaBUJIbHO (TO €CTh, €CJIM OH TOYHO Pean3yeT UCUHUC-
JIeHue MKOH ), TO J1i00ast JIpakoH-cXeMa, CO3/[aHHast 110JIb30BaTe-
JIEM € TIOMOII[BIO JIPAaKOH-KOHCTPYKTOPa, Oy/1eT rapaHTUPOBAHHO
MMETh IMTPaBUJIbHYIO TPaUUecKyio 4acTh.

Takum oOpaszoM, 00HOKpamuoe 1OKAa3aTeJbCTBO MCTUHHOCTU
MCUMCJIEHUs] UKOH BJiedeT 3a co00il TOT (akKT, uTO JECATKH U
COTHU THICSY JIPAKOH-CXeM, (CO3/aHHBIX C IMOMOIIbIO JIPAKOH-
KOHCTPYKTOpPa) OYyT UMETh aBTOMATHUYECKH JIOKa3aHHYIO I1pa-
BUJIbHYIO rpaduKy. HeT HUKaKoit HeOOXOAMMOCTH MHOZOKPAMHO
MOBTOPSTH JI0OKA3aTEIbCTBO, TO €CTh JIOKAa3bIBaTh IPaBUJIbHOCTD
rpaduuecKoi YacTu st Kaxcool U3 1eCSATKOB WK COTEH ThICSY
JIPAKOH-CXEM.

YactuyHoe /10Ka3aTeIbCTBO MPAaBUJIbLHOCTH aJIlrOPUTMa ¢ TTOMOIIBIO Jipa-
KOH-KOHCTPYKTOPa OCYIecTB/sieTcss 6e3 Kakoro-inbo ydJacTusi yejioBeKa |
JIOCTUTAETCSI COBEPIIEHHO OECIJIaTHO, TaK KaK JAOTOJHUTEIbHbIE 3aTPAThl TPY-
JIa, BpeMEHU U pecypcoB He TpedytoTes. Tak 4To mosydeHHbiit pe3yabTat (0e3-
OIMMOOYHOE aBTOMATHYECKOE ITPOEKTHPOBaHue rpadUKu aJiTOPUTMOB) CJIe/[yeT
IIPU3HATh 3aMETHBIM IIAaTOM BIIEPE/I.

88. CTPYKTYPHOE NPOrPAMMUPOBAHMUE
KAK METO[] CTPYKTYPU3ALUU NPOIPAMM

OcHOBHBIE TT0JIOKEHUST MeTO/1a 00IEN3BECTHBI:
® AnroputMm (rporpamMma) CTpOMTCST U3 yacTeit (0a30BBIX YIIPABJISTIONINX

CTPYKTYP).
® Kaxmas 6azoBasi ynpasJsiioniasi CTPYKTypa UMeeT OJUH BXOJ U OJUH

BBIXO/I.
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® /sig nepeiaun yipaBJeHus: MCIIOJIb3YIOTCS TP Oa30Bbie YIIPaBJIsIOIIe
CTPYKTYPBI: TIOCJIEI0BATEIbHOCTD, BBIOOD, TTUKJI.

§9. PASBUTUE KOHLENLUWWU CTPYKTYPHOTO
NMPOrPAMMUPOBAHUA

Pa6oThl OCHOBOIOJIOKHUKOB CTPYKTYPHOTO ITPOTPaMMHUPOBa-
HUST TTOCJYKUJIM MCXOAHOUW mjeeil /it pa3pabOTKU IIamItyp-
metona u s3bika [[PAKOH. [Ipeanaraembiit HaMu ABYMEPHBIH
CTPYKTYPHBIH MOXO0/1 — 9TO HETIOCPE/ICTBEHHOE Pa3BUTHE KJlac-
CUYECKOTO OJTHOMEPHOTO CTPYKTYPHOTO ITPOTPAMMHUPOBAHUSL.

[Touemy BO3HUKIA HEOOXOMMOCTD B TAKOM Pa3BUTHH, TO €CTh B CYIIIECTBEHHOM
J0pabOTKe KJIACCUYECKUX /e ?

® ligen CTPYKTYPHOIO IPOrpaMMHUPOBaHus pas3pabaThbiBalMCh, KOT/a
KoMIIbloTepHas rpaduka (hpakTUYECKH ellle He CYIIeCTBOBaJIa U OCHOB-
HBIM HHCTPYMEHTOM IIPOTPaMMHKCTa ObLI OHOMEPHbII (JIMHEHHBIN HJIN
CTYII€HYATBIN ) TEKCT.

® Cosjarenu CTPYKTYPHOTO MPOrPaMMHUPOBAaHUs HEJIOONEHUIN MOTEH-
IMasibHble BO3MOXHOCTU O0K-cxeM (flow-charts). Y1 we cymenn aarb
6JIOK-CXeMaM CTPOroe MaTeMaTHyeckoe 00OCHOBaHMeE, IIPUTOAHOE JIJIst
TPaHCAAIUH OJIOK-CXeM B 0ObEKTHbBIE KOJIbI.

@® ABTOpPBI CTPYKTYPHOTO IPOTPAMMHUPOBAHMS He ObLITH 3HAKOMBI C KOTHU-
TUBHOI1 9PrOHOMMKOIT ¥ HE CMOTIJIU IIPEBPATUTDH OJIOK-CXEMbI O{HOBpE-
MEHHO U B 9PTOHOMUWYHBII, ¥ B MaTeMaTHUeCKuii 00bekT. Bripouem, onn
1 He CTaBUJIM 1iepes; co0oil Takoil 3a/1auu.

§10. MNEPEXOA OT OAHOMEPHOIO TEKCTA
K ABYMEPHOW IrPA®UKE POXAAET HOBbIE BO3MOXHOCTH

TexcToBble CTPYKTYpHBIE YITPABJISAIONIAE KOHCTPYKIIMU CHITPAJIU TTO3UTHBHYIO
posb. OHU TO3BOJIMIIM YAYYHIUTH CTPYKTYPY M yA000UUTAEMOCTH IIPOTPaAMM,
YMEHBIIUTH YMCJIO OMMOOK U T. . B coyeTaHuu ¢ APyruMu CpeacTBaMu OHU
IIOMOTJIM, KaK MHOT/Ia TOBOPAT, «IIPEBPATUTh IIPOrpaMMUPOBaHNeE U3 IIaMaHC-
TBa B HAYKY».

Ho y meznanu ectb u jipyrasi cropotna. Ciiaboe MecTo TeKCTa 3aKJI104aeTcsl
B HEJIOCTAaTKe BbIPA3UTEbHBIX cpecTB. CrecTBUEM SABISIOTCS OTPaAaHUYEHU S
U 3alpeTbl. ITU OTPaHUYEHUST U 3aIPeThl BHITEKAIOT M3 MPUPOJbI TEKCTa, U3
IIPUPO/IbI TEKCTOBOTO CTPYKTYPHOTO ITPOTPAMMUPOBAHUAL.

HenoctaTtok BbIpa3uTe/ibHbIX CPE/ICTB, MIPOSBJISIIONIUNCI Yepe3 OrpaHuye-
HUA U 3aIPETbl, TOPMO3UT IOBbIIIIEHUE TPOU3BOIUMTEIbHOCTU TPY/la aJITOPUT-
MHCTOB U IIPOTPAMMUCTOB.
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B paMKax 0HOMEPHOTO TEKCTa YCTPAHUTb OTH OrPAHUUYEHUS U 3alPEeThl
HeBO3MOKHO. Ho 31O BOBCe He 3HAYUT, 4YTO CUTYAIlUIO B IIPUHIIUIIE HEJIb3A
yaydimuTh. YTo0bl 10OUTHCS yIIydlIeHUs], HA/l0 TEPEUTH OT TeKCTa K rpaduke.
Tounee, epeiiT OT OIHOMEPHOIO TEKCTOBOTO CTPYKTYPHOTO IIPOrPaMMHUPOBa-
HUA K /IBYMEPHOMY BU3YAJIbHOMY CTPYKTYPHOMY IIPOTPAaMMUPOBAHUIO.

3ajiaya COCTOUT B TOM, YTOOBI 3HAUNTEIBHO YMEHBIITUTD YHCJIO 3alIPETOB
u orpanuyenuii. To ecTh NpeoCTaBUTDh aJITOPUTMUCTAM U IIPOTPAMMUCTAM JI0-
TOJIHUTETBHYIO CBOOOY JIEHCTBUIA.

A1y 3agauy u pemaeT sa3bik [JPAKOH. Cunenys nmo myapomy
IyTH, HAYePTAHHOMY OCHOBOIIOJIO)KHUKAMU CTPYKTYPU3AIINH,
Busyaiabhbiii 36k JIPAKOH ycrpansier HenysKHbie Gapbepbl
u npensarcTust. M mo3BosiseT coBepiinuTh MPBIKOK U3 11apcTBa
HEOOXO0IMMOCTH B I[aPCTBO CBOOO/IBI.

Kakum obpasom? Buarogaps 3amene o{HOMEpHOTO ( TEKCTOBOIO)
CTPYKTYPHOTO NO/AXOJla Ha JABYMEPHbIN (BU3YaJIbHbIM) CTPYK-
TypHbIU 110AX0/. ITociennuit, pazymeercs, TakKe SBJISIETCS CUC-
TeMoit ipaBuJi. Ho B «iByMepHOIi» cucteme mpaBuJI 3HAUUTEb-
Hasi 4acTh 3alPeTOB cHUMaeTcs. To, 4To paHblie ObLIO HEJb3s,
Terepb MOXKHO.

MHuorue 3anpersl (Hen30eKHbIe PU TEKCTOBOM CTPYKTYPHOM IIPOrpaM-
MUPOBaHMK) «IeperubaioT majaky». OHU TPOTHBOPEYAT 3PABOMY CMBICTY U
3aTPY/IHSIOT TTIOHUMaHUE aJITOPUTMOB U TIPOTPAMM.

§11. VNIPABNAKOLWME CTPYKTYPbI, KOTOPbIE 3ANPELLEHbI
B TEKCTOBOM CTPYKTYPHOM NPOrPAMMUPOBAHUN
W PASPELLEHbI B BUSYAJIbHOM

B knure npusegeHo O0JIbIIOE KOJMYECTBO PUMEPOB TAaKUX CTPYKTYP. 3/€Ch
HeT HeOOXOIUMOCTHU MX TOBTOPATH. [109TOMY MBI IIPUBEEM TOJIBKO OMH TIPU-
mep. Pacemorpum cxemy Ha puc. 260.

B kiaccuueckom CTPYKTYPHOM ITPOTPaMMUPOBAHUU YIIPABJISIONIast CTPYK-
Typa Ha puc. 260 u muozue opyeue 3anpemierbl. OHU CUUTAIOTCS HECTPYKTYP-
HbiMU. Ho Takue anropuTMbl 4acTO BCTPEUYAIOTCS Ha MTPAKTHKE.

Yro orciona caemnyer?

Haiir oTBeT TakoB: TEKCTOBbIE YIPABJISAIONIAE CTPYKTYPbl UT-
pajii Ba)kKHYIO POJib B 3MOXY TEKCTOBOTO NPOTrPAMMUPOBAHMUSI.
B Ty nopy onu O6b11M €IMHCTBEHHO BO3MOKHbBIM perenrem. Ho
CEro/IHs, B 90Xy KOMIIBIOTEPHOU rpadMKu M BU3YaJIbHOU aJi-
ropuTMu3anyuu (BU3yaJabHOTO ITPOTPAMMUPOBAHUS) MOAOOHBIE
OrpaHMYEHMSI M 3alPEThl CJIeAYeT IPU3HATh YCTAPEBIIUMU.
[Toromy 4TO BO MHOTUX CJy4asaX (XOTS U He BCEr/la) OHU MCKa-
JKAI0T HOPMAJIbHBIN XO/ Y€JIOBEYeCKOU MbICJIN.
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HepomycruMo 3ampemniarh MPaBUJIbHBIA MPOIECC MBIIIICHUS.
Ero nazo paspemuts. 1 [IPAKOH pasperiaer.

[Topuepkuem erre pa3. Hammm nmpe/imoskeHust ctaim BO3MOKHBIMU OJiaroiapst
IPeAbIYIIUM JOCTUKEHUAM. barogapa ycuanaM BblJIaIOIIUXCS YUEHBIX, CO-
3/1aBIIUX METO/I CTPYKTYPHOTO ITporpammMmupoBanusi. OHM omupaioTcs Ha PyH-
JlaMeHT, pa3paboTaHHbBIN B 9MOXY TEKCTOBOTO TporpamMupoBanus. [Toatomy
HAIIK TIPE/IJIOKEHNST HeJIb3sl CYMTATh TOJTHOCTbIO HOBbIMU. OHU JIUIIL Pa3Bu-
BAaIOT pa3paboTaHHbIe KJIACCUKAMU UM ¥ CHUMAIOT OTPAHUYEHMSs, KOTOPbIE B
Ty 310Xy (KOTOpasi, KCTaTH, ellle He 3aKOHYMJIACH) ObLIN HeN30EeKHBIMU,

§12. HOBAA ®UJI0COPUA NPOLIEAYPHOTO
NMPOrPAMMUPOBAHUA

B pamkax ¢dunocopun gsvika [JPAKOH xkiioueBbie ciioBa yHpaBSONINX
KOHCTPYKIIMH CTAaHOBATCS HeHYKHbIMH. OHU paccMaTpuBAIOTCS KaK JIMIITHUE
1 Jlake BpeHbie. B camoMm jieie, TUisi/ist Ha IPaKOH-CXEMY, HeJib3st OOHAPYKUTh
3TH KJII0YEBBIE CJIOBA AaKe 1o MUKpockomnoM. [Touemy? IToTtoMy 4TO B sI3bIKE
JTPAKOH npumensieTcss coBepiieHHO IPYTroil MOHATUIHBIN anmapaT (aTOMBI,
BaJICHTHBIE TOYKH U T. /I.) — CM. IJ1aBbl 32 1 33.

CmeHa TOHITUHHOTO alliapaTta — 3TO Mepexo/i K HOBOMY TOHUMaHUIO TJTy-
OuHHON cynHocTH Bemieil. To ecTh K HOBOMY MHPOBO33PEHMIO B 00J1aCTH UM-
epaTUBHOTO, MPOIE/LyPHOTO IMPOrPAMMUPOBAHMSI.

JIPAKOH — 3T0 He mpocTO HOBBIN s3bIK (HOBOE CEeMEeiCTBO
SI3BIKOB). JTO HOBBIM B3TJISIJI HA IPOIEAYPHOE ITPOTPAMMMPO-
BaHue. Eciiu yrolHo — HOBOe MUPOBO33pEHIUE.

§13. 3SAMEHUTEJIN GOTO

CorsacHo kiaccuueckon teopeme boma m [[)kakonuuu, BCAKMN peasibHbIN
anroput™ (Iporpamma) MoKeT ObITb IOCTpoeHa U3 (HYHKIMOHAJIbHBIX 0J10-
KOB (omepaiuii) U ABYX KOHCTPYKIMU: IIUKJIA ¥ JAMXOTOMHYECKOro BbIOOpA
(passuiikn) [5]. ducrep [eiikcrpa 060TaTHI U YCUIUI TY H/IEI0, TIPEIJIOKUB
OTKa3aThCsI OT orepaTopa 0e3yCJIOBHOIO Mepexoia goto U OrPaHuYMThCS Tpe-
Ms1 VITPABJISIIOIIMMU KOHCTPYKIUSIME: TTOCJI€/I0BATE/ILHOCTD, BHIOOP, IUKJI [2,
c. 25-28].

Honanpn KuyT rmojBepr kputuke Te3uc [[effkecTpbl 0 MOJTHOM UCKIIOYEeHUN
goto, IPOAEMOHCTPUPOBAB CJlyuau, Tje goto nogaesen [6]. B urore Bosdnukia
IIJI0/IOTBOPHAS IMCKYCCHUS, B X0/1€e KOTOPOU BBISIBUJIMCH YeTbIPe BapUuaHTa MHe-
auit (tabm. 1).
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HEINPABWJIIbHO | NMPABW-
JIBHO

PaBHocunbHoe npeobpasoBaHue «Bep-
TUKanbHoe obbeanHeHue» ynydwaer
39ProHOMUYHOCTb APaKOH-CXEeMbI

Puc. 259. lNnoxas cxema.

B He#l cnnwKom MHOro BepTtukanen (NATe) U oauHa-
KOBbIX UKOH (YeTbipe). Kpome Toro, eCTb Tpu NIULIHUX
M3nomMa, a TpyU ropM3OoHTaNu U BepTUKanu
HeonpasAaHHO ANUHHbIE

Puc. 260. Xopowas cxema.
Yucno BepTukaneun, MKoH

M U3NOMOB yaanoch
3HaYUTesNIbHO COKpPaTUTh
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Tabnuuya 1
Mosunuumsa Ucnonb3ayrotca UcnonbayroTtcsa WUcnonbayioTcs

Y4aCTHUKOB TPU CTPYKTYpPHbIe 3aMeHUTeNnu 0t0?
AUNCKYCCUM KOHCTPYKUUN? goto? gOtot
Bapuant 1 a Her Her
Bapuant 2 Jla Her Jla
Bapuanr 3 Jla a [la
Bapuant 4 [la la Het

BapuanT 1 onucsiBaeT OpTOIOKCATBHYIO TO3UIHNIO J[eKCTPBI, COTJIACHO
KOTOPOH omepaTop goto MMeeT «THOeIbHBbIE TOCAEJACTBUS» U MTOITOMY <«JI0JI-
KeH OBbITh MCKJIIOUEH M3 BCEX SA3LIKOB IIPOIPAMMUPOBAHUS BHICOKOTO YPOBHSI».
Wcxomst u3 atoro, Obin pa3paboranbl si3biku Oe3 goto: Jlxasa, ITuton, Tcl,
Moayna-2, O6epon u zp.

Bapuant 2 orpaskaer MHEHHE PaHHUX KPUTHKOB /lefIKCTPhI, TO3UINS KO-
TOPBIX BBIPAYKAETCSI CJIOBAMMU:

«HMCII0JIb30BaHME oreparopa goto MOXKET OKa3aTbCsl YMECTHBIM B
JIVUITUX CTPYKTYPUPOBAHHBIX ITporpamMmmaxs [7];

«Bceraa ObLIM TIPUMEPBI TPOTPaMM, KOTOPbIE He CO/epsKaT goto u
aKKypPaTHO PACIIOJIOKEHbI JIECCEHKOH B COOTBETCTBUU C YPOBHEM
BJIOKEHHOCTU OTIEPATOPOB, HO COBEPIIEHHO HETIOHSITHBI, U OBLIH
JpyTHe IPOTPAMMBI, co/iepsKalue goto, M BCe K€ COBEPIIEHHO T0-
HsaATHbIe» [8, c. 134].

Hy:xHo «u3berath UCIOJIb30BAHUS 010 BCIOLY, T/I€ 9TO BO3MOIKHO,
HO He 1IeHOW ICHOCTH nporpamMmbl» [8, ¢. 137—-138].

Kak usBecTHO, 110J1eMHUKa 110 8010 «PaCTPEBOKIIA OCUHOE THE3/10» U BCKO-
JIBIXHYJIA «BEeCh IMPOTPaMMUCTCKUI MUP». BapuanTsl 1 1 2 BeIpakaloT KpaiiHue
MO3UIMKU YYACTHUKOB JIMCKYCCUU, MEXK/Y KOTOPBIMHU, KaK Ka3aJoCh BHavaJle,
KOMIIPOMUCC HeBO3MOsKeH. OIHAKO CUTYallsl M3MEHUIACh ¢ U300peTeHneM u
HIMPOKUM pacCIpOCTPaHEeHUeM 3amenumenet goto, ipuMepaMu KOTOPBIX SBJIS-
I0TCSI:

® B s3bike Cu — orepatopsl break, continue, return v hynkiust exit ();

® B a3bike Moayna-2 — oneparopsl RETURN, EXIT, npouenypa HALT n

T. II.

3amMeHuTes — 0COOBI MHCTPYMEHT, KOTOPBIi CYI[ECTBEHHO OTINYAeTCS
KaK OT Tpex CTPYKTYPHBIX YIPABJSAIONINX KOHCTPYKIMMK, TaKk U OT goto. OHu
00J1a/1al0T JIBYMSI BaKHBIMU TIPEUMYIIIECTBAMU 110 CPAaBHEHUIO C gOLo:

1) He TpeOysi METOK, 3aMEHUTE/IM MCKII0YAIOT OIIMOKH, BbI3BaHHbBIE ITyTa-
HHUIeH ¢ MeTKaMUu;
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2) KaXKIblii 3aMeHUTEJIb MOKeT IepejaTh yIpaBjieHUe He Kyja YTroJIHO
(xak goto), a B OZIHY-€/IMHCTBEHHYIO TOYKY, O/THO3HAYHO OTIPe/Ie/IIeMYI0
KJII0OUeBbIM CJIOBOM 3aMEHMTEJISI U ero MecToM B TeKkcTe. B pedysibrare
MHOZKECTBO TOYEK, Ky/ia padpelleH mepexo/l, COKpalaeTcs Ha ImopsiokK,
4TO TaKzKe IPeoTBpallaeT OmnOKHM.

BapuanT 3 onmucsiBaer sa3biku Cu, denbdu, Ana, u ap., riae uMeioTcs 3ame-
HUTEJIM U Ha BCIKUI ciydail coxpansercs goto.

Bapuant 4 coorBercTByeT si3bikaM Mojayaa-2, /[;kaBa, rie Takxke ecTb 3a-
MEHUTEeJIN, OJHaKO goto uckiodeH. CienyeTr MOA4epKHYTh, YTO TPU HATUUYUU
3aMeHuTe el cepa MpUMEeHEeHMsI goto Pe3KOo cysKaeTcs. Tak 4To yieabHbIi Bec
omunOOK, CBSIBaHHBIX C €ro MPUMEHEHHEeM, 3aMeTHO yMenblnaeTcst. [Toatomy
BOIIPOC 00 UCKJIIOYEHUH goto, TO-BUIMMOMY, TEPSIET IIPEKHIOI0 OCTPOTY.

Wpest cTpykTypusaimu okasajia O0JIbIoe BJAMSIHUE Ha pa3pabOTKy ajro-
pUTMOB U 1porpaMm. [IpakTuuecku BO Bce IpOleAypPHbIe SI3bIKK (TOYHEE, BO
BCe IpoIeypHble (DparMeHThbl S3bIKOB) OBLIM BBEAEHLI CTPYKTYPHBIE KOHC-
TPYKIIMHK IMKJIa U BETBJIEHUS, a TaK)Ke Pa3/IMuHble 3aMeHUTe N goto.

§14. YETbIPE NPUHLIUNA CTPYKTYPU3ALUUN BNOK-CXEM,
NMPEANIOXKEHHDIE 3. AEUKCTPOMU

[TonbiTaemcs eie pa3 3aryisiHyTh B TEMHbIE TIePeYJIKH UCTOPUU
M BHUMATEJIbHO IlepeurTaeM KJaccuyeckuui Tpya JlenkcTpsl
«3aMeTKM 10 CTPYKTYpPHOMY ImporpammupoBanuio» [2]. K ne-
MaJIOMYy Y/IMBJIEHUIO, Mbl OOHApPY:KHUM, YTO OCHOBHOW TE3UC O
CTPYKTYPHBIX YIIPABJISAIONINX KOHCTPYKIUSX U3JIaraeTcsi ¢ Mpsi-
MOIT aneJIIsIiueil K 6U3YanbHOMY A3bIKY ONOK-CXEM.

Hermocpe/iIcTBEHHBIN aHa/U3 MEePBOMCTOYHUKA CO BCEH OYEBU/IHOCTHIO IOJI-
TBEPIK/IAET MPOCTYIO MbICJIb. [lefikcTpraHcKast «CTPYKTYpHAask PEBOJIIOIHST»> Ha-
yajiach ¢ TOro, uto Jleikcrpa, HCI0/Ib30BaB OJI0K-CXeMbl KaK MHCTPYMEHT aHa-
JIN3a CTPYKTYPBI IIPOTPAMM, IIPE/IJIOKUIT HAPSILY € IPYTUMU Ba)KHBIMU H/ESIMU
yeThipe MpUHIKIIA cTpyKTypusaimu 6J10k-cxem! K coxkasnenuio, B JajabHeiem
yKasaHHbIe TIPUHIIMITEI OBLIN TIPe/iaibl 3a0BEHUIO MJTH TTOJYUYUIH HHOE, 110 Ha-
1eMy MHEHUIO, CJIMIIKOM BOJIbHOE TOJIKOBaHME.,
OTU IPUHIUIIBI TAKOBBL.

1. Ipunuun ozpanuuenus monoiozuu 610k-cxem. CTPYKTYPHBIA OAXO/
JOJIZKEH TIPUBO/IUTD

«K OTPAaHUYEHHUIO TOIMOJOTHHU OJIOK-CXEM II0 CPaBHEHUIO C pas-
JINYHBIMU OJIOK-CXeMaMM, KOTOPbI€ MOTYT OBIThb IIOJIyY€HbI, €CJIN
pPa3pelmTh MPOBEJIEHE CTPEJOK U3 J1I000ro 6JI0Ka B J11000# JIpy-
roil 6;10k. OTKasaBIIKCh OT OOJBIIOTO pasHooOpasus OJIOK-CXeM
Y OTPAaHUYMBINKCD ...TPEMsI TUITAMH OIIEPATOPOB YIIPABJIEHHSI, MbI
cje/lyeM TeM caMbIM HeKOeM MOCJe/10BaTeJIbHOCTHOU JIMCIIUILIN-
Hey» |2, c. 28].
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2. Ipunyun eepmuxaivHoil opueHmauu. 6xo0006 U 6blx0008 OLOK-CXeMbL.
Wmest B Buy 1mectbh TUIOBBIX 0J10K-cxeM (if-do, if-then-else, case-of,
while-do, repeat-until, a rakxe «eiictBues ), /leiikcTpa muimer:

«O011ee CBOMCTBO BCeX ATHX OJIOK-CXEM COCTOMT B TOM, YTO Y KasK-
N0 M3 HUX OJIMH BXO/I BBEPXY M OJINH BBIXO/ BHU3Y» |2, c. 27].

3. Ilpunuyun edunoii eepmuraiu. Bxox m BBIXO/] KaxKI0H THIIOBOW OJIOK-
CXEeMBbI JIOJIKHBI JIesKaTh HA OTHOU BEPTUKAJIH.

4. Ipunyun nanusvieanus munosvlx OJ10K-cxem Ha eOunyo sepmuxaiv. Ipu
IIOCJI/I0BATEIbHOM COEIMHEHUN TUTIOBBIE OJIOK-CXEMBbI CJIEAYET COE/IH-
HSATh, HE JIOIYCKas M3JIOMOB COEAMHUTE/IbHBIX JIMHUN, YTOObI BBIXOJ
BepXHEeU U BXO/| HIKHEH 0JI0K-CXeMbI JIesKali Ha OJIHOM BePTHKAJIH.

Xorsa /lefikcTpa He jaeT cJI0BeCHON (DOPMYJIMPOBKHM TPETHETO U 4YeTBep-
TOTO IIPUHIUIIOB, OHU OJHO3HAYHO BBHITEKAIOT M3 MMEIONUXCSI B €ro padbore
wmioctpaiuii [2, ¢. 25—-28]. UtoObl y unTaTessi He OCTaJ0Ch COMHEHUM, Mbl
IIPUBO/IMM TOYHBIE KOIMHU TOJIMHHBIX pucyHKOB /[lelikcTpor (puc. 261, cpen-
Hs4 U JieBagd rpada).

Takum 00pa3oM, MOKHO CO BCEU OIPEAeJIEHHOCTBIO YTBEPIK-
J1laTh, YTO /iBe ujen (TEeKCTOBBI M BU3YAJbHBIH CTPYKTYPHbIM
IO/IXO0/1), 10100HO0 GJiM3HeIaM, MOSIBIJIMCh Ha OOKHUIT CBET O/
HoBpeMeHHO. OIHaKO 3TUX OJIM3HEIOB OKU/Iajia Ppa3Hasi Cy/b-
6a — cyabba npuHIlA U HUIIETO.

§15. NOYEMY HAVHHOE COOBLLECTBO HE MPUHANO
BULEOCTPYKTYPHVIO KOHLEMLMIO 3. AEMKCTPbI?

Jlasiee coOBITHSI pa3BUBAJIMCH IOBOJIBHO 3ara/I0OYHBIM 00Pa3oM, ITOCKOJIbKY BOK-
pyT BUEOCTPYKTYpHOU ' KoHIenuu leiikcTpbl 00pa3oBajics MHOTOJIET-
HUI 3aTOBOP MOJIYAHUA.

HenpusaTHoCTb B TOM, YTO M3JIOKEHHbBIE BbIIlle peKoMeHaaun /leitkcTpbl
He ObLTU TPUHSITH BO BHUMaHKe pa3pabOTYNKaMU HAIIMOHAJIBHBIX ¥ MEK/IyHa-
poaHbIx ctanapTos Ha 6s10k-cxembl (TOCT 19.701-90, cranmaprt 150 5807 -85
u T. 1.). B utore meros crangaprusaiiuu, eAMHCTBEHHBINH METO/, KOTOPBIM MOT
OBl YJIYUIIMTH MACCOBYIO MPAKTUKY BblUuepuMBaHus OJIOK-cXeM, He ObLI MC-
nmoJsib3oBaH. BenencTBue aroro uzaes JlefikcTpbl okasajach Harjiyxo H30-
JIMPOBAHHOM OT peajbHbIX 0JIOK-CXEM, UCII0JIb3YEMBIX B PeaJibHOM IPaKTHKe
paspaboTku. B yem mpuumna 910ii 60J1€e ueM CTPpaHHON CUTyaI[un?

3/1eCb YMECTHO C/le/laTh OTCTYIIeHre. AMEPUKaHCKUIT UCTOPUK U (DUJIO-
cop Tomac Kyn B kaure «CTpyKTypa HaydHbIX PEBOJIOIHII> TOBOPUT O TOM,
4TO B UCTOPUM HAYKH BPEMs OT BPEMEHHU IOSIBJISAIOTCS 0COObIE IIEPUOJIbI, KOT-
Jla BBIIBUTAIOTCSI «HECOM3MEPUMbIE» C IMPEKHUMU B3TJISIIaMU HayUYHBIE U/IEH.
[Tocnennue on Ha3biBaeT napaduzmamu [9].

"' B pasbueiiniem Mbl OyzeM HEPEIKO UCIIOJIb30BATh IIPUCTABKY <BUEO», TPAKTYs €e
KaK «OTHOCSIIMICS K BU3YVAJIbHOMY ITPOTPAMMHUPOBAHUIO>.
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CTpPYKTYpHbIE
onepartopbl [1eMKCTpbI

CTpYKTYpHbI@
6nok-cxeMbl [1eKCTpbI

OpakoH-cxeMbl

if ? do S1
S1
if ?
if ? then S1 else S2 | st sz ] T
\J/ |
;E\ 7____
case i of (S1;52;...Sn) 1 o> =8 n
[ s1 ][ 82 |eee[ sn | il e '\,_/'l
'ﬂ/' [ s1 ][ s2] [ sn|
l ]
! i
while ? do S A 7 )—

repeat S until ?

?

Puc. 261. CTpykTypHble Gnok-cxeMbl [1eMKCcTpbI
M 3KBMBaneHTHble UM BuU3yarnbHble onepaTtopbl A3bika JPAKOH
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Wcropusa Hayku — MCTOPUS CMeHBI apaaurM. PasHbie mapajurMbl — 3TO
pasHbie 00pasiibl MbIILIeHUsT yueHbIX. [I0aTOMy cTOpOHHMKaM cTapoii mapa-
JIUTMBI 3a4acTyi0 ObIBAeT CJ0KHO WMJIM Jla’Ke HEBO3MOKHO TMOHSTH CTOPOHHM-
KOB HOBOU IapajiurMbl (HOBOM CUCTEMBI Ujieil), KOTOpas IMPUXOAUT Ha CMEHY
YCTOSIBITUMCS CTEPEOTHIIaM HAYYHOTO MbIIIJIEHUS.

[To nameMy MHEHUIO, OJJTHOMEPHbI (TEKCTOBBIN) U JIByMep-
HbIM (BU3yaJbHbIN) TMOAX0] — ATO JABe Mnapaaurmbl. [Ipuuem
HBIHEIHUM 3Tall Pa3BUTHUsI IPOrPAaMMUPOBAHUS eCTh 0oJie3-
HEHHBIN ITPoIlecc JIOMKU TPEKHUX B3IJISI/IOB, B X0/le KOTOPOTO
MIPEXKHSIST MeKCmMosast napaouzma MOCTEIEHHO YCTYITaeT MeCTO
HOBO# 6usyanvnoll napaduzme. IIpu 3T0OM — B COOTBETCTBUU C
Teopueit Kyna — MHorHe, XOTS 1 He Bce, BU/IHBIE ITPeJICTaBUTe-
JIV TIPEsKHEH, OTKUBAIOIIEH TTapa{uTMbl IIPOSIBISIOT cBOeoOpas-
HYIO CJICTIOTY IPU BOCHPHUATHU HOBOM IapaJIMIMbl, KOTOpasd B
X0Jle HeycTaHHOI 60pbObI Hlell B KOHEYHOM MTOTe YTBEPIK/IaeT
CBOE TOCIIOJICTBO.

ITOT HEOOJIBIION DKCKYPC B 00J1aCTh HCTOPUU M METO/0JIOTUM HAYKH T103-
BOJISIET JIYYIII€ TIOHSITh TPUYMHBI TOPA3UTETHHOTO HEBHUMAHUSI HAYYHOTO CO00-
IeCTBA K U3JI0KEHHBIM JeiiKCTpOi IPUHIMIIAM CTPYKTYPHU3aIlUU OJIOK-CXEM.

Haunewm 1o nopsiziky. @opmasibiast 6JI0K-cxeMa — 9TO JIBYMEPHbIN YepTex.
CaenoBaTesibHO, OHA SBJISETCS MHCTPYMEHTOM BU3YaJIbHOTO ITPOrpaMMMUPOBa-
Hus. OTcio/a cienyer, yTo npejioxkeHHbie /[ekeTpoit IPUHITUIIBL CTPYKTYPHU-
3anuu OJIOK-CXeM eCTh He UTO MHOEe, KaK HCTOPUUYECKH TIepBasi MOIbITKa chop-
MYJIMPOBATh OCHOBHBIE (ITYCTh JIAJIEKO He TIOJIHbIE M, BO3MOKHO, HY K/IaI0IHecs B
YJIYUIIeHU] ) TTPUHITUTIBI BUYaJbHOTO CTPYKTYPHOTO TTPOTPAaMMUPOBAHMUSL.

Opmnako B 1972 roxy, B MomeHT miyOaukamuu paboter Jleiikerpsr [2], Busy-
aJbHOE TTPOrpaMMUpOBaHME KaK TEPMUH, MOHATHE M KOHIENIUs (pakTHuuecKu
emie He cymiectBoBasio. [loaTomMy, 4TO BIOJIHE €CTECTBEHHO, CYTh KOHIIEIIINHU
JleiikeTpbl OblIa BOCIIPUHSITA CKBO3b IIPU3MY TOCIOACTBOBABIIMX TOT/IA /[OTMa-
TOB TEKCTOBOTO MTPOTPAMMHUPOBAHUST CO BCEMU BBITEKAIOIIUMHU TOCJIE/ICTBUSIMMU.

Tak poausach npunucbiBaeMasi /[eiikcTpe U 10 TIpaBy MPUHAJJIEKAIAs
eMy KOHIIEIIMS TEeKCTOBOTO CTPYKTYPHOTO mporpammupoBanus. [Ipu stom
(4TO TaKKe BIIOJIHE €CTECTBEHHO) B O3HAUYE€HHOE BpeMsi HUKTO He 0OpaTu/1 BHU-
MaHMs Ha TOT YPe3BbIYAITHO BaKHBIHM JIJIsI HaIlero mccjaenoBanus (hakT, 4yTo
ncxoaHas opmyanposka KoHienuun /[eifiKcTpsl mMesia SBHO BBIPAKEHHYIO
BU3YaJIbHYIO KOMIIOHeHTY. OHa npejcrasiisiia coO0 METOJ[ CTPYKTYPU3aIHK
0JIOK-CXeM, TO ecTh ObljIa OllMCaHa B TEPMUHAX BUIEOCTPYKTYPHOTO IIPOrPaM-
MUPOBaHMUSI.

[Too6HOE HEBHUMAHUE IIPUBEJIO K TOMY, YTO aBTOPBI CTaHAAPTOB Ha OJIOK-
CXeMbI ITOCYMTAJIN, UTO JaHHASI UJIesT UX He KacaeTcsl, KO0 OTHOCUTCS UCKJIIO-
YUTEJIbHO K TeKCTy mporpamM. OHU APYKHO ITPOUTHOPUPOBAIN WUJIH, CKAKEM
Mirde, ynyCcTuau M3 BUAY BU3YAJIbHYI0 KOMIOHEHTY CTPYKTYPHOTO MeTO/la
JlelikeTphl.

CupaBeiuBoCTI paay J00aBUM, 4YTO U caM oTel-ocHoBaTesb (9. [leiiker-
pa), 0OBIYHO BeChbMa HACTOMYUBBIN B IIPOABUKCHUU U TIOIYJISPUALINA CBOUX
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njieil, OTHeCCS K CBOEMY BHIEOCTPYKTYPHOMY JIETHINY C YAUBHUTEIbHBIM Oe3-
pasyimuneM. V1 HU pa3y He BBICTYIINJI C IPEAJIOKEHUEM O 3aKPeIIeHUN CTPYK-
TYPHOI Ujien B cTanjaprax Ha OJIOK-CXeMBbI.

§16. MNAPAJOKC CTPYKTYPHOIO MPOrPAMMUPOBAHUA

Mbl noon K Hanbojiee MHTPUTYIONEMY TIYHKTY B UCTOPUM CTPYKTYPHO-
ro moaxozaa. YtoObl BBISBUTH TJIABHOE 3BEHO IPOOJIEMBI, 3a/a/ UM BOIPOC.
sBasgiorcs M OJIOK-CXeMbl M CTPYKTYPHOE IIPOrPpaMMUPOBAHUE B3aUMHO KC-
KJIIOYAIOIUMK, HECOBMECTUMBIMU pelieHuaMu? B simreparype 110 aToMy BOII-
pocy HabJIo1aeTcst peikoe eaunoayme. /la, onu HecopMecTuMbl. BoT HeCKoJIb-
KO OT3bIBOB. I10 MHEHWIO MHOTHX aBTOPOB, OJIOK-CXEMBbI:

«He COTJIACYIOTCSI CO CTPYKTYPHBIM IIPOrPaMMUPOBAHKUEM, T1OC-
KOJIBKY B 3HAQUMTEJbHON CTEIleHW OPUEHTUPOBAHBI HA UCITOJIb-
30BaHue goto» [8, c. 150].

OHM «3aTEeMHSIOT 0COOEHHOCTHU ITPOTPaMM, CO3/[aHHbIX I10 Ipa-
BHJIAaM CTPYKTYPHOTO ITporpaMMmupoBanusi» |3, ¢. 193].

«C nosiByieHreM SI3bIKOB, OTBEUYAIOIINX ITPUHIIATIAM CTPYKTYPHO-
IO IIPOrPaMMHUPOBAHMS, ... OJIOK-CXEMbI CTaii OTMUpaTh» [10].

[Tapagokc B TOM, UTO NIpUBE/ICHHbIE BLICKA3bIBAHUST OCHOBBIBAIOTCST HA He-
npopasyMmenuu. YToObl JTOrudecKuii 1edekT craj 0YeBU/IHBIM, COIIOCTABUM /[BE
IIUTATBI 110 METOY «OUHOM cTaBKu» (Tadur. 2). CpaBHMBasE MHEHKME COBPEMEH-
HBIX aBTOPOB € 1o3ulineit /[elKeTpol, HeTPYAHO YOeAUTHCS, YTO ONUCHIBAEMbIH
KPUTUKAMU U3bSH JIEHCTBUTEHBHO UMEET MECTO.

Ho! JIumb B TOM ciryuae, eciim 1mpaBuJia BbluepunBatus 0JI0K-CXeM MTHO-
PUPYIOT IIPeIOKeHHbIH e KCTPOi TPUHIIUIT OTPAaHUYEHUsT TOIOJIOTHH OJI0K-
cxeM. M HaobopoT, cob/0ieHre YKa3aHHOTO IIPUHITKIIA CPa3y JKe JIMKBUIUPY-
eT HeJJOCTaTOK.

Tabnuuya 2

MHeHUue KpUTUKOB, yOeXxaeHHbIX
B HEBO3MOXHOCTU CTPYKTYpU3aLum
Gnok-cxem

MpeannoxexHune 3. [leMKCTpbI
O CTPYKTypu3aumm 6nok-cxem

«OcHOBHOI HeOCTATOK OJIOK-CXEM
3aKJII0YAETCS B TOM, YTO OHH HE IIPU-
YyUalOT K aKKypaTHOCTH IIPH paspa-
o6otke asroputMa. PomM6 MOXKHO I1OC-
TaBUTb B JIIOOOM MecTe OJIOK-CXEMBbl,
a OT HEero MOBECTH BBIXOJbI HA KaKue
YTOAHO ydacTKu. Tak MOKHO OBICTPO
[IPEBPATUTD IIPOIPAMMY B 3aIly TAHHBIN
JAOUPUHT, pa3odPaThCsi B KOTOPOM 4e-
pe3 HEKOTOPOE BPEMST HE CMOJKET JJazKe
caMm ee aBTop» [10].

Crpykrypusanust OJIOK-CXeM € Heus-
OEKHOCTBIO TPUBOANUT <«K OTpaHHde-
HUIO TOIOJIOTHH OJIOK-CXEM TI0 CpaB-
HEHUIO C Pa3JINIHBIMU OJIOK-CXeMaMH,
KOTOPBIE€ MOTYT ObITH TIOJIYYEHbI, €CJTH
paspelnTh IPOBEJECHUE CTPEJIOK U3
moboro Oji0ka B JI0O0H ApyToii OJIOK.
OTkasaBumch OT GOJBIIONO PasHO00-
pasust OJIOK-CXeM ¥ OTPaHUUYUBIIHUC...
TpeMsI OIlepaTopamMu YIPaBJICHUS, MbI
cJieJlyeM TeM CaMbIM HEeKOeH MocJe/o-
BaTeJIbHOCTHOM JucHUILInHe |2, ¢. 28]
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§17. MNOXUE BJIOK-CXEMbI UKW NNOXUE CTAHAAPTDI?

HpOBe,Z[eHHbIIL/’I aHaJIn3 II03BOJISIET ¢/leJIaTh HECKOJIbKO 3aMeyaHUIi.

® OOBMHEHUS, BbIJIBUTaeMble IIPOTUBHUKAMU OJIOK-CXEM, HEITPAaBOMEPHHBI,
IIOTOMY UTO CTaBsT IIPoOJIeMy € HOT Ha TOJI0BY. /€10 He B TOM, uTO OJIOK-
CXEeMBI 110 CBOEH IPUPO/Ie IPOTUBOPEYAT IIPUHIMIIAM CTPYKTYPU3ALUH.
A B TOM, 4TO 1pu pa3paboTKe CTaHAapTOB Ha OJIOK-CXeMbl YKa3aHHbBIE
ITPUHIMIIBL He OBl yuTeHbl. Ha HUX pocTo He 00paTu/ivi BHUMaHUS,
MIOCKOJIBKY B Ty IOPY — UMEHHO B CHUJIY IMapaJiIMIMaJbHON CJIETIOThI —
CUUTAJIOCh, YTO HA TIPAKTUKE CTPYKTYPHBIH MMOIXO/T CJIe/IyeT IPUMEHSTh
K TEKCTaM [IPOTPaMM, a OTHIO/b He K OJIOK-CXeMaM.

® Yto0OnI cienaTh OJOK-CXeMbl TIPUTOIHBIMHE JIJIsT CTPYKTYPU3AINK, He0O0-
XO/IMMO , B YaCTHOCTH, OTPAHUYUTD U PErJIaMEeHTUPOBATH UX TOITOJIOTHUIO
C Y4€TOM BUICOCTPYKTYPHBIX TIPUHIIUIIOB [[eHKCTPHI.

® BugeoctpykrypHas koHuenuus JeldkcTtpsl — 2310 QyHIaMeHTabHAd
njiesi, BbICKazaHHas OoJjiee TPUIIATH JIeT Ha3a/| U OKa3aBIIasiCsl HEBOC-
TpeOOBAaHHOM, MOCKOJIbKY OHA 3HAYUTEILHO OIIEPe/INIa CBOE BPEMSI.

® Oty 3a/1auy pelraeT Mpe/laraeMblii HAMU TTaMITyP-MeTO/l, TOHUMaeMbIi
KaK Memoo hopmanuszauu 6J10K-cxem, KOTOPLIH passusaem BUe0CTPYK-
TypHy1o KoHIltenuio /leiikcTpel. C MOMOIIBIO 1IAMITyp-MeTo/Ia paspa-
O6oTaHa HOBasi TOMOJIOTHS OJIOK-cXeM (JIPaKOH-CXEMbI ), perjiaMeHTaIusl
KOTOPOI IpOM3BejieHa Ha OCHOBE ITPUHITUITA KOTHUTUBHOM (hopMasin3a-
MY 3HAHW.

Hanbosbiyo TPYAHOCTb B TeYEHUe JJIUTEJbHOIO BPEMEHM
IIPe/ICTABJIS/IA MaTeMaTHKa U 9proHomMuka 0J10k-cxem. HyskHO
OBLIIO CO3/1aTh MaTeMaTUYeCKU CTPOTUN MeTo (hopMaiu3alun
OJIOK-CXeM, YIUTBIBAIOIIMIT MTPaBUIa 9PTOHOMUKHU U TI03BOJISI-
IOIMIA TIPEBPATUTH OJIOK-CXEMBbI B IIPOTPAMMY, IIPUTOHYIO /I
BBOJIa B KOMITBIOTED M TPAHCJISAIMHI B OObEKTHBIN MO/LYJIb ITPOT-
paMMbl.

Asvik IPAKOH nosBonun a@pekTuBHO pemuTh 2Ty 3a1a4y.
OpHoBpeMeHHO OblIa pelleHa 3ajada IProHOMU3aInu OJI0K-
CXeM, TO eCTh 3ajlaya IPUCIOCOOIeHusT OJIOK-cXeM /Jist Hanbo-
Jiee y100HOTO YeT0BEeYeCKOTr0 BOCIPUSATHS M TTIOHUMaHUSI.

§18. BU3YAJIbHOE U TEKCTOBOE CTPYKTYPHOE
NMPOrPAMMUPOBAHUE

MOKHO TIPeIOKUTD PSAJL IPABUJI, YCTAHABJIMBAIOIIUX COOTBETCTBUE MEXK/LY 110~
HATUSIMHU JIBYMEPHOTO (BU3YaJIbHOTO) M OJJTHOMEPHOTO (TEKCTOBOTO) CTPYKTYP-
HOTO TO/IX0/1A.

1. Makpoukona <«pasBuiika» (puc.242), B KOTOPYIO IPOM3BEIEH BBOJI
(bYyHKIIMOHAIBHOTO aTOMa B JIEBYIO MM 00€ KPUTUYECKHE TOUKH, 9K-
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BUBaJIEHTHA KOHCTPYKIUAM if-then n if-then-else coorBetcTBento [11,
c. 120, 121]. Cm. Takke aBe BepxHue rpadbl Ha puc. 261.

MakpoukoHa <«OObIYHBIN IUKI» (puc. 242), B KOTOPYIO IPOU3BE/IEH
BBO/I (DYHKIITMOHAJIBHOTO aTOMa B OJHY WM 00e KPUTUYECKHE TOUKH,
9KBHUBaJIeHTHA KOHCTPYKIUsM do-until, while-do, do-while-do coorBerct-
BeHHo [11, ¢. 120, 121]. Cm. Tak:xe aBe HuKHUE Tpadbl Ha puc. 261.
Hemnycrass MakpoukoHa «ImepekJjiouaresby (puc. 242), B KOTOPYIO BBe-
JIEHO HY’KHOE YMCJIO MKOH «BapHaHT» ¢ TIOMOIIIBIO orepaiiu «1obaBJie-
HUe BapuaHTay, 9KBUBAJIEHTHA KOHCTPYKIMHU case [2, ¢. 27]. CM. Takxke
puc. 261.

Henycrasg makpoukona «iuka JAJIAs> (puc. 242) skBuBajieHTHA IIUMKJTY
for sizpika Cu.

Hermycrast MakponKOHA <«IIE€pPeKI0uaioniuii Uk (puc. 242), B KOTO-
PYIO BBE/IEHO HYKHOE YMCJIO MKOH «BapHaHT», SKBUBaJIEHTHA I[UKJY
C BJIOKEHHBIM OTIEPATOPOM case, UCII0Jb3yeMbIM, HallpUMep, PH MOC-
TPOEHUU PEKYPCUBHBIX CTPYKTYPUPOBAHHBIX ITPOTPAMM IO METOY
Amxkpodra-Mannst [11, c. 141, 142].

[Tamiryp-0J10K — BUAEOCTPYKTYPHBINA SKBUBAJIEHT HOHSATUS <IIPOCTASsI
nporpammas [11, c. 102].

Atom — o01iee MOHSITHE JIJIs OCHOBHBIX COCTABJISIIONINX OJIOKOB, HEOO-
XO/IMMBIX JIJISI TOCTPOEHUS ITPOTrPaMMbI COTJIACHO CTPYKTYPHOM TeopemMe
boma u [Ixxakornmuuu [5]. OHO oXBaTbIBaeT Takke BCe djieMeHTapHbIe
KOHCTPYKIIUH CTPYKTYPHOTO 110/IX0/[a, KpoMe TocieioBaresibHocTu | 11,
c. 119-121]. (Ilocneanss B BU3yaJabHOM CTPYKTYPHOM IO/JIXO/I€ CUMTA-
eTCS HedJIEeMEHTAPHOU CTPYKTYPOK ).

Omnepanus «BBOJI aTOMa» 1103BOJISIET CMO/IEJIMPOBATD JIBE OTlePallUu:

@ 10CTPOUTH MOCJIEI0BATEIbHOCTD U3 IBYX U O0JIee aTOMOB;

® MeTo/IOM 3aloJIHEHUs KPUTUYECKUX TOYEK OCYIIEeCTBUTH MHOTO-

KpaTHOE BJIOJKEHNE COCTaBHBIX OTIEPATOPOB JAPYT B PyTa.

Baiarozapst aToMy enMHCTBEHHBIH (QYHKIMOHAJbBHBIN OJIOK «IIOCTEIIEHHO
PACKPBIBACTCA B CJAOKHYIO CTPYKTYPY OCHOBHBIX 3JIEMEHTOB>.

§19. CTPYKTYPHbIE, IUAHHBIE U AQPECHbBIE BJIOKH

BBenem mnonsitue «ba3oBbie onepanyuy» s 0003HAYEHUs OTEpaIiii «BBOJ
aToMay, «/j00aBjieHKe BapuanTay 1 «G0KOBOE IpucoenHenre» (M. riaasy 33).
[Ipumensisi K 3arOTOBKe-NPUMHUTHB 0a30BbIe OTepaiiu J1io00e Y1CJIO0 Pas, Mbl
BCer/la MOJYYUM CTPYKTYPHYIO IPAKOH-CXEMY B TPAJMITMOHHOM CMBICJIE CJI0BA

(puc. 262).
Bsenem tpu nonsiTus.

CTpyKTypHbBIii
0J10K

ITO mamIryp-0J10K, TOCTPOEHHBII TOJIBKO €
MOMOIIIbIO 0A30BBIX OlEpaIuii, 0e3 UCII0Ib30BAHMS
nercTBuil ¢ ananou (puc. 262).
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T . ITO Mmammyp-06JI0K, IOJYYeHHbIN U3 CTPYKTYPHOTO
HatihiH 6J10Ka C TOMOIIBIO OIEPaIH <II€PeCcaKa JNaHbl»

610k (puic. 263).

® Ort0 pesysbTaT npeodpasoBaHusI CTPYKTYPHOTO
6JI0Ka C TTIOMOIIBIO OIlePAIUN «3a3eMJIeHIEe
JIMAHbI» U, BO3MOKHO,

«Iepecajika JMaHbl».
® AzpecHblii 010K MCII0JIb3YETCs TOJbKO B

AzrpecHblii CHUJIyDTE U TIPeJICTaBseT coO0M MHOTOAPECHYIO
6J10K BeTKY (MJIM ee HUKHIOIO YacTh).

® Oun umeeT 0/IMH BXO/I U HE MeHee JIByX BbIXO/IOB,
IIPUCOE/IMHEHHBIX K HUKHEN TOPU3OHTAJIbHON

JINHUU CUJIYITA Yepe3 UKOHbI «a/Ipecs
(puc. 265).

® B npuMuTHBE MOTYT MCIIOJIb30BATHCS TOJIBKO CTPYKTYPHbBIE
1 JanHbie 6j10ku (puc. 262, 263).

® B cuiysTte NpUMEHSIOTCS BCe TPU THUIa OJIOKOB: CTPYKTYP-
Hble, IMaHHbIE U ajipecHbie (puc. 264, 265).

[IIamIyp-MeTo/ 1MO3BOJISIET CTPOUTh KaK CTPYKTYpPHbIE, TaK U JIMAHHbIE
KOHCTPYKIIMU. Bbillle Mbl BBISCHUJINA, YTO 0Oa30BbIe OIEpPAIMU MOJEIUPYIOT
KJIACCUYECKUUN CTPYKTYPHBIMN ITOIXO/L.

YT00BI CMOJIETMPOBATD TI0JIe3HbIe (DYHKIMN OltlepaTopa goto, B IaMITyp-Me-
TO/Ie TIPEAYCMOTPEHbI Ollepalluu «Iepecajika JUaHbl» U «3a3eMJICHUE JIMaHbI».

§20. CUNY3T KAK KOHEYHbIA ABTOMAT
U AUATPAMMA COCTOAHUMN

CunyaT Ha puc. 265 MOKHO MHTEPIPETUPOBATDH KaK JeTePMUHUPOBAHHBIN KO-
HeuHbIid aBTOMaT (puc. 266). Kax/1y1o BeTKy Ipu KeJJaHuU MOKHO XapaKTepu-
30BaTh Kak coctognue apromata. Ilepexoj ¢ BeTKM Ha BETKY 0O3HAYaeT mepexo/l
13 OJIHOTO COCTOSIHUSI B JIPYTOE.

CuJiyaT MOKHO TakKe paccMaTpUBaTh Kak JuarpaMMmy COCTOSTHUE (State
machine diagram).

§21. AHAJIOTU APAKOH-CXEM

AHaJIOTOM JIDAaKOH-CXeM SIBJISIIOTCS Juarpammbl  nioBejsenusi (behaviour
diagrams) sizpika UML, B 4acTHOCTH, Juarpamma jesiteJbHOCTH (activity
diagram), nmarpamma cocrossuuii (UML state machine diagram) u nexotopbie
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Puc. 264. CunyaT, NOCTPO@HHbIN U3 CTPYKTYPHbIX BrokoB
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Puc. 265. CunyaT, NOCTPOEHHbIN U3 CTPYKTYPHBbIX,
NUaHHbIX U agpecHbIX 6nokos

\

Puc. 266. [letepMUHUpOBaAHHbIA KOHEYHbI aBTOMAT,
COOTBETCTBYIOLWMUIA CUIY3TY Ha puUc. 265
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JmarpamMmbl B3aumojeiictsus (interaction diagrams), nanpumMep, auarpaMmma
cunxponusaiuu (timing diagram).

JIpyrasi rpyIiina aHaJoroB JAPaKOH-CXeM OXBaTbIBaeT OJIOK-CXEMbl ajiro-
putmoB 1o 'OCT 19.701-90, quarpammy Haccu-IlTneiigepmana, 1mceBaoKoI
(SI3BIK ONMCAHMST AJITOPUTMOB) U JIP.

§22. ONEPALUW C NTUAHOW U ONMEPATOP GOTO

Omnepaiuu ¢ JIMaHO MOJAETUPYIOT Bce 6e3 uckiaouenus: hyHk-
1MW 3aMeHuTeseit goto (HarpuMep, JI0CPOUYHBIN BBIXO/ U3 IUK-
Jla), a TakKe HeKOTopble (GYHKINU g0to, KOTOPble HEBO3MOYKHO
peasim30BaTh € MOMOIIbIO 3ameHuTesneir. OHaKO OHU He ITPUBO-
JISIT K Xa0Cy, BBI3BAHHOMY OECKOHTPOJIBHBIM HCITOJIb30BAHUEM
goto.

C sproHomMmuueckon TOYKHM 3peHUs, JeHUCTBUSI ¢ JIMAaHOW Ha T10-
psiok achdexTrBHee U yoOHee, ueM goto u 3amenuTes . Kpome
TOT0, OHU BecbMa 3 HEKTUBHO KOPPEKTUPYIOT HEJIOCTATKHU KJlac-
CUUYECKOTo (TEKCTOBOTO) CTPYKTYPHOTO IIPOTrPaMMUPOBAHUS.

[IpuBesem npumep. B ryiaBe 7 Mbl paccMOTpeIn 9proHOMUYECKHAE TTPeruMYyIec-
TBa cxeMbl Ha puc. 62 mo cpasHenuio ¢ puc. 61. [lokaszano, 4To yJsyuiienue ap-
FOHOMUYHOCTH JIOCTUTHYTO 3a CUET UCII0JIb30BAHUS PABHOCUJIbHBIX IIPeoOpa-
30BaHUI aJITOPUTMOB: BEPTUKAJIBHOTO M TOPU30HTAIBHOTO 00beinnuenus. Ilpu
HTOM 3a KaJ[pOM OCTajiach BaxkHasi ipobyiemMa — 1mpodJieMa CHHTaKCHCa.,

Kak rnmocTpouTs yKkazanHbie cxeMbl ? Ternepb Mbl UMeeM BO3MOKHOCTh OCBe-
TUTDH ATOT Bornpoc. Cxema Ha puc. 61 npeacrabisieT co00i CTPYKTYPHBIH OJIOK,
MOJIYYEHHBIH € IMMOMOIIBIO Ollepallui «BBOJl aToMa». B oT/imune oT Hee cxema
Ha puc. 62 — 9T0 JIMaHHBIN OJIOK, TTOCTPOEHHBIN METOIOM TIePECa/IKN JIHAHBL.

YMecTHO BCIOMHUTH npefoctepesxkenue [nendopaa Maiiepca:

«IIpaBuia CTPYKTYPHOTO ITPOrPaMMHUPOBAHUS YACTO TIPEANHUCHI-
BAIOT ITOBTOPATDH OJIMHAKOBBIE (hDPArMeHThl IPOrPaMMBbI B Pa3HbIX
y4acTKaX MOJYJIs, 4TOObI M30aBUTHCS OT YIIOTPeOIeHUs OTlepaTo-
poB goto. B aToMm ciyuae jiekapeTBo xyske Oosesnu. J{ybauposanue
PE3KO yBeJIMYMBAET BO3MOKHOCTb BHECEHMSI OIIMOOK IIPU U3Me-
HEeHUH MOy B Oyaymiem» [8, c. 138].

Kak Buzno Ha puc. 53, 56, 62 mepecaaka JuaHbl TO3BOJISIET 3JIETAHTHO U
6e3 1oTephb PELIUTh ATY HEIPOCTYIO0 MPodIeMy, OJJHOBPEMEHHO yJIydlias Ha-
IJISITHOCTD M IIOHSITHOCTD aJropuTMa, odectiednBast 6osee ahdekTuBHOE TOTIO-
JIOTUUECKOEe YIIOPS/I0YUBAHUE MapPIIPYTOB.

[Tepecajika Tuanbl y3aKOHUBAET JIMIIIb HEKOTOPbIE, OTHIOAb He JI00bIe Tie-
pefayu yipaBJeHMs, ITIOCKOJIbKY OIpe/ieJieHue Olepalum «Iepecajaka JUaHbl»
(cMm. TiaBy 33, Te3uc 28) COMEPKUT PS/l OTPAHUYEHU.

3anper Ha oOpa3oBaHue HOBOTO I[MKJIA BBI3BAH TEM, UTO IEPEX0/] Ha OIle-
paTop, PaCIOJIOKEeHHBIU BbINIEe (paHbIle) B TEKCTE IIPOTPAaMMBbl, CUUTAETCS
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<«HAUXY/IUM IIpUMeHeHueM oreparopa goto [8, c. 135]. Ykaszanublii 3amper
BBOJIMTCS, YTOOBI BBITIOJIHUTH TPeOOBaHUE: NCIIOJIB30BATh ZOLO TOJIBKO JIJIST T1e-
peJiaun yIrpaBjieHus BIepe/l 1o MPorpaMMe, KOTOPOe cuuTaeTcst boJiee mpueM-
JIEMBIM,

3anper Ha oOpa3oBaHKUe BTOPOTO BXOJIa B IIMKJI COOTBETCTBYET TpeboBa-
HUIO CTPYKTYPHOTO IIPOIPAMMUPOBAHMS, COTJIACHO KOTOPOMY ITHKJI, KaK U JIIO-
Gast IpocTasi IPorpaMma, JI0JKeH UMeTh He OoJiee OJIHOTO BXO/1a.

JInib TpeTnii 3amper SBJSETCS OPUTHHAIBHONW OCOOEHHOCTBIO IIAMITYP-
MEeTO/Ia: OH 3allpelaer nepeaadn yrpapieHus,, U300paxkeHne KOTOPbIX ¢ TOMO-
IIbIO JIMAHBI BEJIET K IepecevyeHuIo JUHUM.

Takum 0Opaszom, repecajika JMaHbl pa3pelniaeT TOJbKO Te TePexo/ibl BHU3
10 JIPAKOH-aJITOPUTMY, KOTOpble 00pa3yioT CBSI3U C BaJE€HTHBIMU TOYKAMH M
M300pakaroTCsl JIETKO MPOCTIEKUBAEMBIMU MapIIPyTaMu, TO €CTh He TiepeceKa-
IOIIUMUCS JIMHUSIMU.

B BU3yasbHOM CTPYKTYPHOM IO/IXO/I€ aHAJIOTOM g0l0 U 3aMe-
HUTeJIel cyKaT (popMasibHbIe olepalluu <«Ilepecajika JuaHbl»
U «3a3eMJeHue JTUAHbI».

§23. MOYEMY CAMOJIET HE MALLET KPbUJIBAMW?

ToBopst 0 OyyIIeM HIaMITyP-MeTo/1a, HEOOXOAUMO OCO3HATH, YTO
OZTHOMEPHBIN (TEKCTOBbIN ) U IBYMEPHBIN ( BU3ya/IbHBIN ) ITOIXO0-
JIbI OITMPAIOTCS HA Pa3Hble CUCTEMBbI TIOHATUI, KOTOPbIE 110-Pa3-
HOMY pacuJIeHsI0T AeUCTBUTEIbHOCTb. [loaTOMy BU3ya/ibHbIM
MOJIXO/T HeJIb3s1 pacCMaTPUBATh KaK pPe3yJbTaT MeXaHU4eCKoro
rmepeBojia YCTOSBIIUXCSI TMMOHATUN KJIACCUYECKOTO TEKCTOBOTO
CTPYKTYPHOTO TIPOTPAMMUPOBAHMS HA HOBBIH S3BIK.

[TosicuuM. IIpu BU3yaJbHOM CTPYKTYPHOM IIOJIXOJ€ IIPOIPaMMUCT paboTaer
TOJIBKO C YEePTEKOM IIPOrPaMMBbI, He 0Opaiasich K ee TekcTy. TouHO Tak JKe Impo-
rpaMMHKCT, paboTaloniuii, ckakeM, Ha /lesnbdu, He oOpaiaercs K acceMOiepy u
MaIIMHHOMY KOJ/IY — OHHM /IJIsI HETO MPOCTO He CYIIeCTBYIOT!

ITO 3HAYUT, YTO CTOJIb TIIATEJIbHO 0O0cHOBaHHAs JlefKCTpoii n
€ro KoJlleraMu KOJIJIEKIIUS KJIIOYEBbIX CJI0OB CTPYKTYPHOTO MPO-
rpammupoBanus (if, then, else, case, of, while, do, repeat, until,
begin, end |2, c. 22, 26, 27]) npu nepexojie K BU3yaJbHOMY TTO/1-
XO/ly CTAHOBMUTCS HEHYKHOM. /{19 mporpaMmucTa oHa MPOCTO
nepectaer CylecTBOBaTh!

B paBHOIl cTerneHn CTAaHOBATCS JUIIHUMU U OTMHUPAIOT U JpyTrue KJioye-
BbI€ CJIOBA, UCIIOJIb3yeMble ONMoHeHTaMu /[efiKCcTpbl B pa3iMuHbIX BapuaHTax
pacimpeHusi CTPYKTYPHOTO TIOAX0/1a: goto, continue, break, exit v T. .

[TockosbKy B BHM3yaJbHOM BapHaHTe CTPYKTYPHOTO IO/XO/a KJIOYEeBOE
CJIOBO £0t0 He UCIOJIb3YEeTCs, TePSIOT CMBICJI U BCE CIOPBI OTHOCUTEJILHO 3a-
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KOHHOCTH MJIM HE3AaKOHHOCTH, OMMACHOCTH WM O€3011aCHOCTH €0 MPUMEHEHHS.
CraHOBUTCSI HEHYKHOM OOIIMpPHAs JUTepaTypa, MOCBsIIeHHas 00CYKIEHUIO
9TOr0, HEKOT/la Ka3aBIIerocs CTOJb aKTyaJbHbIM BOIIPOCA.

[Ipeasuky Bo3pakeHUs: XOTsI Ha3BaHHBIE KJIIOUEBbIE CJI0BA JIEHCTBUTE/b-
HO HMCYe3aloT, O/IHAKO BbIPaskaeMble MMM TOHSTHS COXPAHSIOT CUJY W JIJIs
BU3yajabHOro ciaydad. Hanpumep, 1Ba BU3yajbHBIX aJroputMa Ha puc. 60, 62
MOJKHO MTOCTPOUTD € TTOMOIIbIO TOHATHI if-then-else u goto.

[lannoe Bo3paskeHue HeJb3sl MPUHATDH, IMTOCKOJIBKY IMPOU30IILIA TTOAMEHA
npeamera oocyskaeHust. C IMOMOIIBIO YKa3aHHBIX MOHITHH MOYKHO TTOCTPOUTH
He BU3yaJibHbIE aJTOPUTMBI, @ TEKCTOBBIE aJITOPUTMbI, SKBUBAJIEHTHbIE aJITO-
put™MaM Ha puc. 60, 62.

Yro kacaercss cOOCTBEHHO BU3YaJIbHBIX IIPOTPAMM, TO OHHU, OYAY4YN <«BbI-
HOJIHUMOM TPahUKOIi», CTPOSITCS U3 «BBITTOJHIEMbBIX» UKOH U «BBITIOJTHSAEMbIX >
coe/lMHUTEbHBIX JMHKUI. [ToguepkHem ele pas: npu MOCTPOEHUU aJITOPUTMA
(TTporpaMMbl) € MMOMOIIBIO JIPAKOH-KOHCTPYKTOPA MMOJb30BaTeb He TTPUMEHSI -
eT noHsATus if-then-else u goto, 16O B 3TOM HET HUKAKOW HEOOXOAUMOCTH.

Henb3s myTaTh 3a/1a4y U CUCTEMY TTOHATUH, HA KOTOPYIO ONTMPAETCs METO/I
ee peienus. B oboux ciyyasix — U P TEKCTOBOM, U IIPU BU3YaJIbHOM CTPYK-
TYPHOM ITO/IX0/le — CTABUTCS OJ[HA U Ta JKe 3ajia4a: YJIYUYIIUTh TOHATHOCTD IIPO-
rpamMMm u oOecrieduThb Gosiee ahGhEeKTUBHBIN MHTE/LIEKTYaNbHbIH KOHTPOJIb 32
nepejayaMu yrpaBJieHusl.

OjHako cucreMa MOHATUN KOPeHHBIM oOpasoM Mensiercs. Ty dyHKIMIO,
KOTOPYIO B TEKCTOBOU IpOTpaMMe BBITIOJHSIOT KJIOYeBbIe CJI0OBA, B BU3yaJib-
HOW IporpaMme peasiu3yioT COBEPIIEHHO JAPYTHe MOHSATHS: UKOHBI, MaKpPOU-
KOHBI, COe/IMHUTE/IbHbIE JIMHUY, IAMITYP, IJIaBHAsl BEPTUKAJIDb HIaMITyp-0J10Ka,
JINaHa, aTOM, IIepecajika JUaHbl, 3alpeT IepecevyeHus JUHUN U T. /L.

OueBHHO, UTO UCIOJIB30BAHUE TTOHATHUIA, BBIPA’KAEMbIX KJIIOUEBBIMU CJIO-
BaMM TEKCTOBOTO CTPYKTYPHOTO IPOTPAMMUPOBAHUS, He SIBJISIETCS caMolle-
Jib10. OHO CJYKUT JJISI TOTO, YTOOBI «/ieJIaTh HAIIW ITPOrPaMMbl Pa3yMHBIMH,
MOHSITHBIMU M Pa3yMHO yIpaBJisieMbIMu» [4, c.272]. YkazaHHble MOHATHUS
penaioT ATy 3ajady He BO BCeX CJIydasiX, a TOJbKO B paMKaX TEKCTOBOTO IPOT-
paMMUPOBaHMSI.

[Ipu nepexoje K BU3yaJbHOMY IIOAXO/AY 3ajadya peliaercs
ITO-IPYTOMY, C TIOMOIIIbIO APyToro Habopa moHsaTuil. OTKa3 oT
cTaporo Habopa MOHATHII ¥ 3aMeHa ero Ha HOBBI I103BOJISIET
JI0OMTHCST HOBOW TOCTAHOBKM 3aja4u U OoJiee ahdHeKTuBHOTO
ee pemenus. I109TOMy BbICKa3biBaeMOe MHOTJA KPUTHYECKOE
3aMeuaHue: <HeJOCTaTOK INaMIIypP-MeTOZa B TOM, YTO OH He
YJIOBJIETBOPSIET TPeOOBAHUAM CTPYKTYPHOTO IPOrPaMMUPOBA-
HUS» SBJISETCS JJOTMYECKU HellpaBoMepHbiM. Hesb3s yrpekarhb
caMoJIeT 3a TO, YTO OH He MalleT KPbLJIbSIMHU.
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§24. BbIBOJbI

1.

10.

11.

12.

Nmneparusnag (mpoueaypHas) yactb s3bika JJPAKOH onupaercs na
HOBBIII METOJI — IByMEepHOE CTPYKTYpHOe nporpammupoBanue. Miu, 4to
OJTHO U TO K€, UaAMNYP-Memoo.

. IIpaBusia AByMEpHOTro CTPYKTYPHOTO IIPOrpaMMHUPOBAHUS CYIIIECCTBEH-

HO OTJIMYAIOTCS OT TPQJMIIMOHHOTO OJITHOMEPHOTO (TEKCTOBOTO) CTPYK-
TYPHOTO ITPOTPAMMHUPOBAHMUSI.

WUaen CTPYKTYPHOrO IIPOrpaMMUPOBaHUs pa3padaThiBAIUCh, KOT/a
KOMIIbIOTepHas rpaduka pakTUUYecKu elle He CylllecTBOBajJa U OCHOB-
HBIM MHCTPYMEHTOM aJITOPUTMHUCTA U ITPOTPAMMHECTA ObLJT OTHOMEPHbII
(TMHEWHbBIM WJIN CTyeHYaTbIN ) TEKCT.

Jlo mosBIeHUST KOMITBIOTEPHOUN TpaduKu MeTOMOJOTUSI TEKCTOBOTO
CTPYKTYPHOTO IPOTPAMMUPOBaHMsT OblJIa HAUJIYYIITUM PEIIeHHEM.

C mogBieHueM KOMITBIOTEPHOUW TpauKM CcHUTyallus W3MEHUJIaCh.
[TosiBUnach BO3MOKHOCTh 3aMEHUTh TEKCTOBBIE YIIPABJISIONINE CTPYK-
TYpPbl Ha YIPaBJAIOULYI0 rpaduKy, TO €CTh UCI0Jb30BaTh JByYMEpPHOE
CTPYKTYPHOE ITPOTPAaMMHUPOBaHHKeE,

Ciaboe MecTo TPAAMIIMOHHOTO CTPYKTYPHOIO HPOrPaMMHPOBAHUS U
TEKCTOBOIO IPE/ICTAaBIEHUS aJITOPUTMOB U TTPOTPAMM 3aKJI0YaeTcsl B
He/I0CTaTKe BbIPpa3uTesibHbIX cpeacTB. Cle/cTBUEM SIBJISIOTCS OTPpaHuU-
YeHUs M 3a1peThbl. ITH OTPAHUYEHUS U 3aIIPEThl BBITEKAIOT U3 MTPUPO/IbI
TeKCTa, U3 MTPUPO/Ibl TEKCTOBOTO TIPE/ICTABICHUS YIIPABJSIONINX CTPYK-
TYP.

HenoctaTok BeIpaduTeibHbIX CPECTB, POSBJSIONIMIACS Yepe3 OrpaHu-
YeHUs W 3allPeThl, TOPMO3UT IMOBBIIIIEHNE TPOU3BOIUTEIBHOCTH TPY/1a
AQJITOPUTMUCTOB U ITPOTPAMMUCTOB.

B pamkax TekcTOBOTO IMpejCcTaBIeHUs YIPABISIONIMX CTPYKTYP YCT-
pPaHUTh TH OTPAHUYEHUS W 3alPEThl HEBO3MOKHO. YTOOBI 100MTHCS
VJAYUIIeHU s, HaJl0 TePeruTH OT OJTHOMEPHOTO TEKCTOBOTO CTPYKTYPHOTO
IIPOrPaMMHUPOBaHU K IBYMEPHOMY BU3YQJIbHOMY CTPYKTYPHOMY IIPOT-
pPaMMUPOBAHUIO.

MHorue orpaHu4YeHus U 3a1PeThl, Hen30eKHbIe TPH TEKCTOBOM CTPYK-
TYPHOM IPOTPAMMUPOBAHUHU, BO MHOTHX CJIYUYasiX ITPOTUBOpeYAT 3/pa-
BOMY CMbICJIY, 3aTPYAHSIOT TOHUMaHUE aJITOPUTMOB U IIPOTPaMM, UCKa-
JKAIOT HOPMAJIbHBIN XO/1 4YeJIOBEYECKOU MBICJIN.

Hepomyctumo 3anpeinars nNpaBuJIbHBIN IPO1leCC MbllieHus. Ero nano
paspemiutsb. [Hlammyp-meron u si3pik J[PAKOH ycTpangioT aToT Heoc-
TaTOK.

HDH UCITOJIb30BaAHUH LIaMILyP-METO/1a Ha6OD YHpapJaIAOIHX KJIAIOYECBbIX

CJIOB TEKCTOBOI'O CTPYKTYPHOI'O IIPpOrpaMMHUpOBaHUA CTAHOBHUTCAHA HE-
HY’KHDbBIM.

[Tpu BU3yasibHOM CTPYKTYPHOM IIO/IX0/I€ TTPOrPaMMHUCT PabOTaeT TOJIb-
KO C YePTEKOM IIPOTrpaMMbl (ZPaKOH-CXeMOI), He 00pallasich K ee TeK-
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15

14.

15.

16.
17.

CTOBOMY IIpezicTaBjieHnio. TOYHO Tak JKe IPOorpaMMUCT, paOOTAIONUIA,
ckaxkeMm, Ha [lesbdu, He oOparmraercss K accemOyepy M MalluHHOMY
KO/Iy — OHHU JIJ1s1 HETO IIPOCTO HE CYIIECTBYIOT.

Bo muorux ciayvasax (Cmmcok KOTOPBIX elle MPe;ICTOUT YTOUHUTD ) JKeJla-
TeJIbHO OTKA3aThCsI OT TEKCTOBBIX YITPABJISIONIUX CTPYKTYP, 3aMEHUB UX
yIpaBJisionie rpapukon.

JIPAKOH — 2710 He nmpocTo HOBBIN sI3bIK (HOBOE CEMEMCTBO SI3bIKOB).

ITO HOBBINM B3IJISI/L HA IIPOLEAypHOEe mporpamMmmupoBanue. Ecaun yroj-
HO — HOBOE MUPOBO33pEHHUE.

Hauboubiyio TPyAHOCTb B Te€UEHUE JJIMTEJIbHOTO BPEMEHU IIPEe/ICTaB-
JISUITM MaTeMaThKa M 9proHoMuika 0ji0k-cxeMm. HykHO ObLIO cO3/aTh
MaTeMaTUYeCKH CTPOTUii MeTo 1 hopmausaiuu 6JI0K-cXeM, TO3BOJISIO-
U IpeBpaTUTh GJIOK-CXEMbI B IIPOTPaMMYy, IIPUTOAHYIO JIJISI BBOJA B
KOMIIBIOTEP ¥ TPAHCJSIUK B OOBEKTHBIN MOJLYJIb ITPOTPAMMObI.

Asbik IPAKOH nosBoaua adpekTuBHO peluThb 9Ty 3aa4y.

OxHoBpeMeHHO Obla peleHa 3ajada 9proHOMU3aIUuKu OJIOK-CXEM, TO
ecTb 3ajiaua npucrocodsenus 6J0K-cxeM /i Haubosiee ya00HOro ue-
JIOBEYECKOTO BOCIPUATUS ¥ TOHUMAHMSL.
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KAKYIO POJIb UTPAIOT
AJITOPUTMbI

B YENOBEYECKOW
KYJIbTYPE?

3ajlaya JaHHOM KHUTH — HM3JI0KUTh «OCHOBBI aJTOPUTMU3AIMUY». ITa
3aj/laua y-Kke BbIToJIHeHa (B MPeAbIAYIIUX ceMU YacTsx). B mpuniuie, Ha
9TOM MOZKHO ObLJIO OBI IIOCTABUTH TOUKY.

OHaKO HeJb3sh OCTaBUTh 0€3 BHUMaHUS COIMA/IbHbIE, T'YMaHUTAPHbIE
U KYJIbTYPHBIE aCIIEKThI &JITOPUTMU3AIUN. DTOM BAXKHOU TEMe ITOCBSIIIe-
Ha 1ocJje/iHss1 (BOCbMast ) 4acCTh.
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ANTOPUTMUYECKOE
MbILWWJEHUE

§1. AJITOPUTMbI U YHETIOBEYECKAA KVYJIBTYPA

ANTOPUTMBI UTPAIOT B YEJIOBEUYECKOW KYJIbTypPe OTPOMHYIO poJib. OHU BBITIOJ-
HAIOT /IB€ (DYHKIIUH.

ITepBast oueBuHa u obuensBecTHa. B XX Beke Hally IJIaHETY, CJIOBHO
BOJIIIIEOHBIE 1[BETHI, YCESJIM COTHH MHJLIMOHOB KOMITbIOTEPOB. KOMITbIOTEPDI
He MOryT paborarh 6e3 IIporpaMm, a B porpaMMax <«CIPSITaHbl» aJTOPUTMAbI.
CuiefioBaTesibHO, 6€3 aJrOPUTMOB HE MOJKET CYIIeCTBOBATh COBPEMEHHAs I1M-
BUJIM3AIIHA.

Bropas ¢gyHKIMg He MeHee BakHA. AJITOPUTMBI OKa3bIBAIOT BJUSHUE HA
YyeJIoBeYecKoe MbllllieHue, yaydmas pabory yma. K coxkaneHuio, aToT mpo-
1[eCC UJIeT OYeHb ME/IJIEHHO, 3aTparuBasi IIPeuMyIIeCTBEHHO ITPOIPAMMUCTOB U
mMateMaTUKOB. Bce octanbhbie (To ectb HEnmporpammucTsl), Kak rnpaBuJio, He
3HAKOMBbI C aJIFOPUTMAMHU. DTO OOCTOSITETHCTBO CYIIECTBEHHO TOPMO3UT MH-
TeJIJIeKTyabHOe Pa3BUTHeE HaceJeHus.

§2. AITOPUTMUYECKAA HETPAMOTHOCTb

OrnenunBas CUTYyallnu1O B IIE€/JIOM, MOKHO CKAa3aTb, 4TO Ha Halen
I[JIAHETE TOCIIOACTBYET aAIZOPUMMUUECKAS HEZPAMONMHOCMY.

Bo muorux CTpaHaXx ObLIN NpeANpHUHATBI IMOIBITKKU ITO/HATDH
AJITOPUTMUYECKYIO 'PaAaMOTHOCTDb C ITOMOIIBIO CUCTEMBI 06[)330'
Banus. K COXKAJICHUIO, 3THU IOIBITKW HE UMEJIN 3aMETHOTO yC-
mexa.

EcTecTBeHHO BO3HMKAET BOIPOC: B UeM NpuunHa Heyaun? [Touemy anroput-
MUYEeCKask HerpaMOTHOCTD SIBJISIETCS CTOJIb ;KUBY4Yeit? M kak MOKHO ITOIPaBUTh
71eJ107

IJTO OYeHb Ba’KHBIE BOIPOCHI, HA KOTOPBIE CJIEAYeT JaTh TIIATe/JbHbIA U
apryMeHTHPOBAHHbBIN OTBET.
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B rmaBax 37—41 mupozenan 1moapoOHBIi aHaIU3 MPOOJEMbI, BbISIBJIEHBI
INPUYUHBI TPYAHOCTE U HAMeYeH Iy Th, KOTOPBIM, KaK HaM Ka)KeTCsl, [TO3BOJIUT
[IePEJIOMUTDL CUTYAIUIO.

AJropuT™MHYecKasi HerpaMOTHOCTb BOJTHYET MHOTHUX JIaJIbHOBU/IHBIX JIIO-
ner. PaccMoTpuM 1pocTou npumep, 3aMMCTBOBAHHbBIN U3 ceTu MIHTEepHeT.

§3. AJITOPUTM «YALUKA YAA»

3arsasineM B oaun u3 Os10roB JKusoro JKyprana. Hac Berpeuaer xosstun 6J1ora
Mutpuu (meatreach).

JlykaBo ybibasicb, MUTPHY TOBOPUT:

— OObsicHUTE MHE, KaK IIPUrOTOBUTD Yamky 4asa? Ilo-mpo-
CTOMY, U3 TakeTuKa. S 3ajaBajl 3TOT BOIPOC PA3HBIM JIIOSIM.
W Bce BpeMsi NOBTOPSJI: «JaiTe MHE MHCTPYKIIMIO, HAyYUTE
MEeHST».

Yaie Bcero oTBeT BBITJISIZIE] TaK:

— Bepem uaiiky, 6epem makeTuk, KJaJeM B 4Yalllky. 3ajuBaeM BOJIOH M3
yalHUKa.

— A ecJiv B yallHUKe BOJla XOJIO/{HAA?

— Hy, Torja cHava/ia KUIsSTHM.

— A ecsii TaM BOJIbI HET?

— Torpa nasmuBaem BOJY, IIOTOM KUIISITUM, TOTOM HajimBaeMm B yaimky. Ho
eCJIM ThI XOUYelllb, YTOOBI Yail ObLJI «IIPaBUJILHBIN», CHaYa/Ia Ha/[0, YTOOBI YalliKa
ObLIa TOpsIYasi.

Yo xe nonyvaercsa? [ledicTBys MmO TakOW MHCTPYKIIMHU, 51 CHA-
yajia 3aJIbl0 ITaKeTUK XOJO0[HON BojoW. [IoToM coXry uyallHUK,
BKJIIOUMB ero 6e3 Bozbl. [ToToM Bee-Taku 3aBapio yamky das. U
TYT K€ BBISICHIO, YTO Yal TOJYUMJICS «HeIPaBUIbHbIN». 1 Hal0
BCe HAUMHATh CHavyaJsa. A Be/lb 3a/laUuKa He TaKas YK U CJI0KHas.

Besa B TOM, 4TO OOBIYHBIN YesIOBEK He cr1ocobeH chopmMyIupoBaTh Mpoc-
TOM TOIaroBbiit aaropuTm [1].

84. ANTOPUTM MUTPUYA U3 BOCbMMU LWLATOB

Illaz 1. Ecaiu B yaiinuke BOOOIIe HET WJIM CJUIIKOM MaJiO BO/Ibl, HA/l0 Ha-
JIUTH ee.

Illaz 2. Ecnauv Bo/ia B YalHUKE X0JIO/IHA, HAJ/IO0 BCKUIITUTD €e€.

Illaz 3. Eciy HET YMCTOH YalllKu, Ha/[0 BBIMBITH IPSI3HYIO.

IIlaz 4. B3aTh 4MCTYIO YaIIIKY.

Illaz 5. HanmuTh mor9aIinky ropssyeil Bo/Ibl, YTOOBI Yalllka COrPeIach.

Illaz 6. ITon0XUTH B YaIIKY MMaKeTUK, AOJUTH BOJAOM.

Illaz 7. JKpaThb MUHYTY, TOMEIIUBATH ITAKETUK JIOKKOM.

Illaz 8. BoikunyTth naketuk [1].
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BuumarenbHblil untaTesnb JIeTKo 3aMeTuT, YTo0 MUTpHUY HECKOJILKO YIIPOC-
i cutyaiuio. CpaBaure aaroputM Mutpuda u 6oJiee moApoOHbIil aJropuT™
Ha puc. 267.

§5. 0OCOBEHHOCTb AITOPUTMUYECKOIO MbILLJTIEHUA

O uem rosoput Mutpuu? O TOM, UTO €CTh JIIO/IM, U KX HEMAJIO, KOTOPbIE He 00-
JIAJIAI0T AJITOPUTMUYECKUM MBIIJIEHHEM.

Kak e BemyT cebst aTu moaun? B KaKOM-TO CMbIC/I€ OHM TIOXOKH Ha MOJTY-
caenbix. OHM 3aMeyaroT TOJBKO CaMOe TJIaBHOE:

«Bepem wariky, 6epeM TakeTHK, KJIaJeM B YalliKy. 3aJuBaeM BOJOI W3
YailHUKa».

N na aTom ctaBgat Touky. OHM YIIyCKaIOT U3 BU/A BCe JIeTali, BCe YCIOBUS
1 110ipoGHOCTU (HA30BEM MX CONYMCMBYowue 0eicmeus).

T'oBops ynpoIieHHo, aIrOpUuTMUYECKOE MbIIIIJIEHHUE COCTOUT B YMEHUU BbI-
MOJTHSATD CJIeIYIONINE MBICUTEIbHBIE OIePaInH.

® Broiienuts 2iasnvie eiCTBUSL.

® TmaresbHO TPOAYMATh 33/1a4y U BBISIBUTH BCE CONymcmaeyoujue nemc-
TBHSIL.

® YkasaTb COIYTCTBYIOIUE JIeHCTBUS, KOTOPbIE npeduiecmeyom riiaBHbIM
JNIeUCTBUSIM.

® YKkazaTh COIYTCTBYIOIINE JCHCTBUS, KOTOPBIE BbINOJHSIOMCS MNOC/e

IJIAaBHBIX JIEUCTBUMN.

Coe/lMHUTD TJIaBHbIE U COIYTCTBYIOIINE JAEHCTBUS B JIOTHYHYIO 1 000C-

HOBAHHYIO 11OCJI€/I0BATEJIbLHOCTD IeUCTBUM (AJITOPUTM ).

BoapmmucTBo Jio/eil He 00/1a1ai0T HaBbIKaMi aJITOPUTMHUYEC-
KOTO MBIIIJIEHUSI. JTU HaBBIKU, KaK IPABUJIO, €CTh TOJIBKO Y
ITPOTPAMMUCTOB U MaTEMaTHKOB.

§6. MUTPUY PASMbILIAET OB AJIFOPUTMUYECKOMN
HETPAMOTHOCTHU

OOyuenue aJropuTMHYECKOMY MBIILIEHUIO, KOTOPOEe 0T B
IIKOJIe, BEJIETCS HeIIPaBUJIbHO U He jocTuraet ieaun. K tomy ke
IIPO AJITOPUTMBI TOBOPAT TOJIbKO Ha ypokax uH(opmatuku. Ha
BCEX OCTAJIbHBIX YPOKaX 3TOM TeMbl He KacaloTCsl.

K uemy aro npusoaut? Ilomasisiomniee OOJbIIMHCTBO JeTEl, 3aKaHUHMBAIOIIIX
IIKOJIY, HE BJAJCIOT aJITOPUTMUYECKUM MbliieHueM. OHu He criocoOHbI chop-
MYJIMPOBATh IIPOCTEUIIYIO TIOIIATOBYIO HHCTPYKITUIO.

Bor gymaere, Takue HaBbIKM HYKHBI TOJIBKO IIPOrPaMMUCTaM ?

— O, Her, 9TO coBceM He Tak, — roBoput Mutpuy. U nipojoskaer:

— IloumTayite 3axkonbl. [loumrtaiiTe HOpMATHUBHBIE AKTHI, MHCTPYKI[UU.
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C Kak npuroToBuTh YaluKy 4yas )

< B vyaitHuke ecTb Boga?

HeT

\V4

]
na Hane# Bogy B YaHUK
]

3axru ras

MocTtaBb YaWHUK Ha ras

-t

HeT
< YaiiHuk Bckunen? F

aa

BbiKno4un ras

I 1T
< Ectb uucras yawka? > |

na BbiMOiA rpssHyIo YaluKy
J

BO3bMM YUCTYIO YaLLKY

Hane# nonyawku KUNaTKY,
4yTo6bl Yalwka corpenachb

Boinei Boay us yalwku

lMonoxwu B 4yallky nakeTuk yas

Hane# B yallKy KMnNsToOK

-

MNoMelwnBal nakeTuk

| HeT

< Mpowna mMuHyTa? >—

aa

BbiGpocH U3 YaliKu nakeTuk

[ Ya# rotos j

Puc. 267. AnroputMm «Kak npurotoBuTb YallKy Yas»
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[TounTaiite nmucbma MunucrepcTBa (GMHAHCOB, ONUCHIBAIOIIME TTPABUJIA, aJITO-
PUTMBI U METOJUKHU BeJIeHHsT OyXTaaTepckoro yuera. Ilounraiite persiaMeHThl
M TIpaBHJIa B TOCY/IAPCTBEHHBIX OpraHaxX ¥ YaCTHBIX KOMITaHMSIX.

Bce 5T JOKyMEHTBI HallMCaHbl JII0bMHU, KOTOPbIE, KaK Obl CKa3aThb IOMSIT-
ge... He 0YeHb CUJIbHBI 110 YaCTH aJTOPUTMOB.

[Tocaymaiite, Kak Kakoi-HUOY/[b MeHeKep, Opuraaup win mpopad oObsic-
HSIET CBOEMY COTPY/HUKY, UTO TOT JIOJIKEH JleJiaTh. A elle Becejee — HalWuTe
MeHe/pKepa, Opurajaupa uian mpopada, crocoOHoro chopMyanpoBaTh MOIMIAro-
BYIO HHCTPYKIMIO CO BCEMHU COIYTCTBYIONMMH JieiicTBusaMu. M mocmorpure Ha
ero COTPY/IHHUKA, KOT/Ia OH OY/IeT IbITaThCsI BOCIIPUHSTD 3Ty WHCTPYKITHIO!

Bbl yBUMTEe TOMCTHHE YAMBUTEIBHYIO KapTUHY. Y OOJIBIINHCTBA JIIOEi
OTCYTCTBYEeT BaskHeimuii HaBbIK. OTCYTCTBYET YMEHWE MBICIUTh aJITOPUTMMU-
yecku [1].

§7.TPU 3AJA4YU CUCTEMbI OBPA30OBAHMUA
B OBJIACTU UHOOPMATUKU

3abyeM 1po yactHbie mpuMepbl. Y mogHumeM ypoBeHb o0cyskaenus. Cpeau
MHOTHUX 32/1a4 CUCTeMbl 00Pa30BaHUS BbIJICJTUM TPH:

@® 110/roTOBKa KBaJM(UIIMPOBAHHBIX MOJIb30BaTEel KOMIIbIOTEPA;

@® 110AroTOBKA IIPOTPAMMUCTOB (B CIIEIUATU3UPOBAHHBIX KJlaccaX U 1IKO-
JlaX, a TaKXKe By3ax);

® oBJajieHre AJITOPUTMUYECKUM MBIIIJIEHUEM.

[TepBble iBe 3a1aun JiexKaT 3a paMKaMy Hatiero oocyskaenusi. CocpeoTounm
BHUMaHWe Ha TPETheu.

Baﬂaqa OBJIaICHUA aJITOPUTMUYCCKHUM MbIIIJIECHUEM ITOBCEMECT-
HO HEAOOIMEHHUBAETCA U PeIIaeTCA HEY/JLOBJIETBOPUTEJIBHO.

CJIGI[CTBI/IQM 9TOr0 0OCTOATETHLCTBA ABJISIETCS rocrnoZCTByIonasi
B 06HI€CTB€ MacCCoBasA aJIFTOPUTMHUYECKAA HETPAMOTHOCTD.

§8. BbIBOJbl

1. TIpobGiiema airOpUTMUYECKOTO MBIIILJIEHHS — 3TO OT/EIbHAs, CAMOCTOS-
TeJIbHAs ¥ YPE3BbIYAitHO BaxKHas IpodieMa.

2. CyuecTByioliye CpecTBa He TMO3BOJISIOT PEIIUTD ITPodJieMy.

3. HeobxommnMo KOpeHHBIM 00pa3oM ITepecMOTPEeTh MOX0/1 K JaHHOM IIPO-
GJieMe U UCII0JIb30BATh HOBble CPECTBA JIJISI €€ YCIEITHOTO PELIeHUs.



naBa | 38

AJITOPUTMbI
U VYIVYHIIEHUE
PABOTbl YMA

§1. BBEJJEHUE

AJII‘OpI’ITMbI N aJITOPUTMHUYECCKOE MBIIIJICHHUE COﬂefICTByIOT yCHu-
JIECHUIO YeJIOBeYeCKOro MHTejliekTa. PasBurtue AJITOpUTMHUYECC-
KOU rpaMOTHOCTH YBECJIMYHUBACT HHTGHJIGKTyaJIbeIﬁ MNOoTEHIHU-
aJl O6IHBCTBa. n HaO60pOT, AJITOPUTMHUYECKAsA HErpaMOTHOCTDH
JIMIIAeT JII0JIed 3TOr0 BasKHOTO Ipenmyniecrna.

§2. MPOBJIEMA VIV4HILEHUA PABOTbI YMA

PasBuTre alropuTMMYE€CKOro MbIIIJIEHUS TECHO CBA3aHO ¢ KOHIENIINen yayy-
meHust pabotel yma [1-3]. Mcxozast U3 aTOM KOHIENIMN, CTABUTCS 3ajiaya Co-
BEPIIEHCTBOBAHMS Y€JIOBEUECKOro UHTesIekTa [4].

O/1HaKO HEKOTOPBIE aBTOPBI CUMTAIOT MIPOOJIEMY YJIyUIIeHUsI WHTEJIIeKTa
HEKOPPEKTHOM M HaJyMaHHOM, ITOCKOJIbKY

«3a BCIO MCTOPHUIO PAa3BUTHUS YeIOBEUECKON IUBUIU3AIMU HE OT-
MEeYeHO CKOJIb-HUOY/Ib 3aMeTHOE COBEPIIEHCTBOBAHNE YeIoBevec-
KOTO MHTeJLIeKTay [3].
[Toto6HOE BO3paskeHe OCHOBBIBAETCSI Ha HelopasymMeHnu. Beb peub ujer
He O TeHEeTUYECKH 3a/JaHHbIX IIPEANOChLIKAX Pa3BUTUSI MbIIILIEHUS (T€HOM YeJio-
BeKa, KaK Ipe/IoaraioT yueHble, IeMCTBUTETbHO He MEHSeTCsI Ha ITPOTSKEeHU N
IOCJIeIHUX ThICSYE/IeTHil), a 0 MeXaHu3Max COIMa/IbHOTO HacJe0BaHUs U Tie-
peraun 3HaHu. U CBSI3aHHBIX ¢ HUMU NPUOOPEemMeHHbIX BO3MOKHOCTSIX HHTEJI-
JIeKTa, KOTOPble MOKHO 3HAaUUTEIbHO YCUIUTD |2, ¢. 298].

§3. AMCKYCCUOHHBIE BOMPOCHI, CBA3AHHbIE
C PABOTOW MO3TA

Cuenmasiuct 1o aBoJionuu nuresiekta bopuc Ceprees nuier:
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«HeiipoanTpormosorust 10CTaTOuHO yOEUTENbHO J0Ka3aja, YTo
MO3I' COBPEMEHHOTO YeJI0BeKa M Halllero JajeKoro Impejka 3a 1noc-
aeanune 100 000 — 1 000 000 sier He mpeTepries CyleCTBEHHBIX
u3MeHeHui» |6].

Tak nu a10? Heyxenu 3a MUJIJIMOH JIeT MO3T' JIeHCTBUTEIbHO He M3Me-
Huscs? Begab HEBO3MOKHO IPECTaBUTh, YTOOBI MO3T TaKOTO IMPUMUTHBHOTO
CyllecTBa, KakuM ObLJI J[PEBHUI 4YeJIOBEK, CO3/1ajl COBPEMEHHYI0 HAyKy M KC-
KYCCTBO.

Kakum oOpasom ObLI [OJIyU4eH CTPAHHBIM BBIBOJ O HEM3MEHHOCTU MO3-
ra? OkasbpIBaeTcs, caMbiM NPUMHUTUBHBIM nyTeMm. VccsenoBaTesnn B3/ cra-
PUHHBIE Yepelia, TIATeJIbHO UX U3MePUIu (0COOEHHO BHYTPKU) U CPABHUJIK C
coBpeMeHHbIMU. Pe3ysibTaThl MOKa3aiu, YTO KPYIHbIE KYCKM MO3Tra JIPeBHUX
JIo/iel 10 pa3MepaM He CJUIIKOM OTJIUYAIOTCS OT COBPEMEHHBIX.

[Tosyuennplii 110 TAaKOI METO/IMKE BBIBOJL O HEM3MEHHOCTHU MO3Ta IIpe/ICTaB-
JisieTcst COMHUTENbHBIM. Beib TPy TaKOM 110/1X0/1e YITyCKaeTCsl IJIaBHOEe — MUK-
POCKOIIMYECKUI XapakTep u Heo003puMasi CJI0KHOCTb MEKHEHPOHHBIX CB3€H
[1,c. 619].

Het comHeHust, 4To JipeBHUE 110JIy00e3bsIHbI M COBPEMEHHbIE JIIO/IA UMEIOT
MOYTH O/IMHAKOBBIE yeperna (M OCHOBHbIE YaCTH MO3Tra).

Ho Beap He B aTOM ke cyTh! Pelnaionee otiimune peBHEro 1 COBPEMEHHO-
ro MO3Ta — B UBMEHEHUM KapThl MEKHEHPOHHBIX coeauHenuil. Kapounanvioe
UBMEHeHUe MEeNCHEUPOHHOU <KabelvHoll cemu» — 60m umo 00vsiCHsiem 2uza-
Hmexut cxauox unmennekma |1, c. 618, 619].

CeroaHs 10,11 yMHee BceX CBOUX MpeaKoB. OHU ITPeBOCXOAAT
M JIPEBHUX E€TUIITSIH, U coBpeMeHHUKOB CokpaTa, © MacTepoB
anoxu Bospoxaenud, n unremanekryanoB XIX Beka. [Touemy?
[ToToMy 4TO BHYTpM MX UepPeroB HAXOAATCS NMPUHIUITUAJIBHO
HOBBIE Y30Pbl MeKHEHPOHHOU nayTuHbl |1, c. 619].

OTU HOBbIE Y30PBI IOJIYYEHBI HE B Pe3yJibTaTe TeHEeTUYeCKOTO HacJie/0-
BaHMs (32 ATO BPpeMsl TeHbI TOYTU He U3MEHUJIUCH). A B pe3yJibTaTe MOIIHOTO
Pa3BUTHUS KYJIbTYPBI, IIPEK/E BCEro 3HaKOBOU Ky IbTypbl. CO3/1aB 3HAKH, JIIO/IH
pUOOpEI MOIIHBIE MHCTPYMEHTDI, MO3BOJISIONINE U3MEHSTh OJHY U3 BaK-
HEUIINX CTPYKTYP MO3ra — Me;KHeHpOHHbBIE ¢BsI3U. U 3a cueT 5TOro HeyKJIOHHO
HapalmBaTh coOCTBeHHbIN uHTE/LIEKT [ 1, ¢. 618, 619].

84. UCTOPUYECKUE NPEANOCBUIKU NMPOBJIEMbI
YCUNEHUA UHTENJIEKTA

M3yuenwne mpobiemMbl yiaydineHust padoThl yMa eCTh pa3BUTHE JaBHel HaydIHON
Tpaaulluu. B pamkax 3TOUl TpaJuiluu, B CBSI3U C OTCYTCTBUEM YCTOSIBIIEHCH
TEPMUHOJIOTUH, YUYEHBIE UCIIOJIb3YIOT CXO/HBIE 110 CMBICJY, XOTS U HE IOJHO-
CTbHIO COBIQ/IAIONINE TIOHATHUS U BbIPAKCHUSI:

® <«pacimpenue criocobnocreit ymas (Pene /lexapm);
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«yJIydlieHre HalllUX YMO3aKII0UeHUi», «00JIerdeHue mpoiecca Halmero
mbliienusi> (fomegpud Jleiibnuu);

«yCHJIEHUE YeJI0OBeYeCKOT0 Mblienust> (Ipucem Ilpedep);
«obJteryere MbIIILJICHUS U TIPUIaHie eMy O0JIbIeil TOUHOCTH W CUJIBI»
(I'omaob @peze);

«yJiyuuienue nonumanus» (Maxkc Bepmeeiimep);

«YCHUJIEHWE MBICJIUTEJIbHBIX BO3MOKHOCTEeN> ([locepom bpynep);
«yCUJIEHUE ITPUPOHBIX IICUXUYECKUX TTpoLeccoBy» (ceumc Bepu)»;
«yBesmdenue KII/[ pyHkimonnpoBanus 4ejaoBe4eckoro Mo3ra», «Bo3-
pactanve 3(P@PEeKTUBHOCTH YeJIOBEUYECKOTO MBIIJIEHUs >, <YCUJIeHUEe
3HAHUETIOPOKAAIONINX, TBOPUYECKUX (DYHKIMH eCcTeCTBEHHOIO0 WHTEJI-
JIeKTa 4yeJoBeKay, «KauecTBeHHasi MHTeHCU(UKaIMg MacCOBOTO Hayu-
HOTO TBOpYecTBay> (Azexcanop 3enxun).

§5. MOXET JIU YENIOBEK CTATb YMHEE?
NMPOTUBOPEYUBLIE TPEBOBAHUA K YEJIOBEYHECKOMY MO3TIY

PasButue nuBuIn3anum COMPOBOKAACTCS 3HAUYUTEIbHBIM YCJI0KHEHUEM WH-
TeJJIEKTYaJbHBIX 33/la4, YBeJIWYeHueM Harpy3Kud Ha Mo3r. B cBoio ouepe/p,
POCT HArpy3KH, IOBBIIIEHHE HANPsAKEeHHOCTH YMCTBEHHOTO TpyJa HepeaKo
IIPUBO/IAT K IIepPerpy3Ke Mo3ra.

B ycnoBusgx neperpysku Jio/isiM HAMHOTO TPy/iHee OXBAaTUTh YMOM OT/la-
JICHHBIE TIOCJIC/ICTBUS CBOUX U UYKUX pelieHui u aecrsuii. [loaromy muorue
Ba’KHbIE ZIeTaJli BBINMAAIOT U3 IOJS 3PEHUS M He YYUTBIBAIOTCS. ITO MOXKET
MPUBECTU M HEPEJKO MPUBOUT K HETaTUBHBIM TTOCJIE/ICTBUSIM.

Hasuio nporuBopeure. C 0HON CTOPOHDI, 4TOOBI H30EKaTh HEKeIaTeTbHbIX
IIeperpy30K 1 BbI3BAHHBIX MU YIYIIIEHUH, HEOOXOMMO YMEHBIINUTh HATPY3KY Ha
Mo3T. C APYyToi CTOPOHBI, Pa3BUTHE U YCJIOKHEHUE IIMBUJIU3AIUK ITPUBOIUT K Jia-
BUHOOOPA3HOMY YCJIOKHEHHIO 3a/1a4 ¥ 0e30CTaHOBOYHOMY POCTY MX KOJIMUYECTBA.
Bce aT0 nperbsiBisieT K MO3TY IMOCTOSIHHO pacTylipe TpeOOBaHusl, HallpaBJIeHHbIE
Ha TTOBBIIIIEHUE €TO UHTEJJIEKTYaJIbHOU TTPOU3BOIUTEILHOCTH.

Kak paspemuts 910 npotuBopedre? MoKHO JIM BBIITOJIHUTD /IBA TIPOTUBO-
ITOJIOKHBIX TPeOOBAHUS:

® obGJierunThb paboTy MO3ra
@® 1 O/IHOBPEMEHHO YBEJIMUUTh €r0 YMCTBEHHYIO ITPOAYKTUBHOCT?

§6. KOMIMbIOTEPHAA MU®OJIOTUA:
OBJIETYAIOT JIN KOMMbIOTEPbI YMCTBEHHbIW TPY]}?

WHorma roBopsT, 4TO KOMITbIOTEPU3AIIU U aBTOMATU3aIMSI YMCTBEHHOTO TPY/1a
cHUMAIOT 3Ty 1pobsemy. /leckarh, KomibioTep obJierdaet paboTy Mo3ra, Ipu-
HUMast Ha ce0s1 3HAYNTETbHYIO YacTh 3a/1a4 ¥ BBIMOJIHSISI UX HAMHOTO ObICTpee.
Baarogapst 9ToMy Harpyska Ha 4esioBeKa SiKOObI YMEHbIIAETCSI.
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IDTO HeBepHO. B 1elicTBUTE/IBHOCTH UCTIOJIb30BAaHKE KOMITBIOTEPOB He TPU-
BOJUT K YMEHBIIEHUIO HaNpsKeHHoCcTH Tpyaa. [Touemy?

[Toromy 4yTO BMecTO OAHMX 3ajaHUil (KOTOpbIE Y/IaJ0Ch TEPesIOKUTh Ha
MalllMHY ), YeJOBEYCCKUN MO3T HEPEKO I0JIy4aeT MHOKeCTBO HOBBIX 3a/1au.
B urore cymmapnasg Harpyska He yMeHbIIIaeTcs U jlake Bo3pacTaer.

Bce vaie yyenble npuxosaT K BBIBO/Y, UTO IIPUMEHEHHE KOMIIBIOTEPOB
BO MHOTHMX WMJIM Jiaske OOJIbIIMHCTBE CJydyaeB He TOJIbKO He YIIPOIaeT, a Ha-
000pOT, PE3KO YCJIOKHSIET MHTEJUIEKTyabHbIe 3a/[aud, KOTOPbIE OCTAIOTCS Ha
JIOJTIO YeJsioBeKa.

Hamnpumep, djacrep JleiikcTpa nuiier o «HencyeprnaeMoii» n «oecrpere-
JNEHTHON» CJIOKHOCTHU 3ajlay, KOTOPbIe MPUXOAUTCS peliaTh IMporpaMMmucTam
[7]. C num cornamaercs akajgemuk Anzpeit Epmos: «IIporpaMmmuctsl cocTaB-
JISTIOT TIEPBYIO OOJIBIIYIO TPYIINY JIi0/€ei, paboTa KOTOPBIX BEJAET K IpejiesiaM
YeJIOBEYECKOTO 3HAHUSL... M 3aTparuBaer riy0odaiiinme TailHbl 4eJI0BEYECKOTO
Mo3ray [8].

[Tcuxonor Muxana ApoineBckuit oTMevaer:

«Ycrexy KHOePHETUKH TTPUBOIAT K TOMY, YTO PE3KO PACIIUPSAIOTCS
IIEPCIIEKTUBBI TIepe/laud TEXHUYECKUM YCTPOUCTBAM TE€X YMCTBEH-
HBIX Ollepalnii, KotTopble nojtaiorest opmanmnsanuu. Takue orepa-
MK paHbliie MMOIVIONAIN 3HAUUTEbHYIO YaCTh UHTE/IEKTYaIbHbIX
yeusuid yuenoro. OiHako Ternepb cUTyalus u3MeHnaach. B HOBbIX
YCJIOBUSIX PE3KO TMOBBIIIAIOTCS TpeboBaHus K (hOPMUPOBAHUIO CITO-
COOHOCTEH YUEHOTO IIPOM3BOIUTD TaKUe JIEUCTBUS, KOTOPbIE HE MO-
I'YT COBEPIIATbCS KOMIIbIOTEepamMu» [9].

TakuMm 00pa3oM, MaccoBasi KOMIIbIOTEPU3AIMsI HE OTMEHSeT
MHTEPEeCYIONIYI0 HAC 1TPo0OJIeMy YCUIEHHST MHTE/IJIEKTa U TTOBbI-
IMEeHUsT TPOAYKTUBHOCTH YMCTBEeHHOTO Tpy/aa. HampoTtus, ona
jestaet ee eie 6oJee akTyaJ bHOII.

§7.TESUC AHAPEA EPLUOBA

Hacrasio Bpems moctaBuTh BOIIPOC B IPe/eJIbHO YeTKOU (hopme.

MoseT s 4esoBeK YJYUYIIUTh CBOM MHTe/IeKT? Wn 3TO B TpUHIIUIIE
HEBO3MOKHO?

Copok JieT Has3ajl BbICKa3aJl cBoe MHeHMe akajieMuk Anjpeir Epios. On
noJiaraeT, YTO 3aHATUS NTPOrpaMMHUPOBAHUEM Jles1aloT Jio/ieil ymMHee. HenoBek
PE3KO YBEJIMYUT CBOUM MHTEJIJIEKT, €CJIU CTaHeT IporpaMmucToM. BoT ero ciosa:

«Yer0oBEK HEM3MEPUMO YCHIUT CBOI UHTEIIEKT, CCJIU C/Ie/IaeT
YaCThIO CBOEH HATYPbI CIIOCOOHOCTH IIAHUPOBATH CBOM JIEHC-
TBUsI, BbIpadaThiBaTh 00IIHe ITpaBu/ia i criocob uX IMPUMeHeHHSs
K KOHKPETHOIN CUTYyaIlMK, OPraHM30BbIBATH 9TH TIPABIJIA B 0CO3-
HAHHYIO M BBIPA3UMYIO CTPYKTYPY, — OJIHUM CJIOBOM, C/I€/IA€TCs
nporpammuctom» [10].
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§8. B YEM CUJIA AITOPUTMUYECKOIO MbILLJTEHUA?

BHuMmatebHO 1pounTaB cjoBa EpiioBa, MOKHO yOEAUTHCS, YTO BbIIBUHYTHIi
UM Te3UC OTHOCUTCS HE TOJHKO K MPOTPAMMKCTAM, HO U K aJroputMuctam. To
ecThb K JIO/ASIM, 00J1a1aI01UM aJITOPUTMUYECKUM MBIILILICHUEM.

[Tepedpasupys Tesuc Epinosa, momydum:

«YesioBeK HEM3MEPUMO YCUJUT CBOW MHTEJIJIEKT, €CJIM C/IeJlaeT
YJaCThIO CBOEH HATYPbI CIIOCOOHOCTH IJIAHUPOBATH CBOM Jleiic-
TBUSI, BoIpadaThIBaTh OOIIKE ITPaBUJia U CIIoco0 UX IPUMEHEHM ST
K KOHKPETHOUW CUTyallMu, OPraHu30BbIBATh 3T IIPaBUJa B 0CO3-
HAHHYIO ¥ BbIPA3UMYIO CTPYKTYPY», — OJTHUM CJIOBOM, OBJIajieeT
QJITOPUTMHUUYECKUM MBbIIILJIEHUEM UM HAYYUTCS IIPUMEHSTH €ro Ha
IIPaKTHUKE.

Ecan E]JIHOB ITpaB, Mbl BIIpaB€ C/A€J/IaTb BbIBO/I:

OBnazeB aIrOpUTMUYECKUM MBIIIJIEHUEM, YeJI0BEK HEU3MEPUMO YCUIITUT
CBOU MHTEJIJICKT.

§9. MPOPECCUOHANBHBIE A3bIKU

ANTOPUTMUYECKU I SI3BIK OTHOCHUTCS K KJ1accy Mpo¢heCCHOHATbHBIX S3bIKOB.

IIpogeccuonanvnoiii s3vitk — OOraToe MHOKECTBO 3HAKOBO-CHMBOJIMYECKHX
CPEJICTB, BKJIIOYAlOIllee eCTeCTBEHHbIN YeIOBeUeCKUi SI3bIK, HayuyHble TTOHSTHUS
U TePMHUHBI, MaTeMaTUYeCKKUe U UHbIe (DOPMYJIbI, IOTHKO-MaTeMaTuYecKue 1c-
YKMCIeHNs], Pa3JIMYHbIe HCKYCCTBEHHbIE SI3bIKH, 4 TAK)Ke BCEBO3MOKHBIE CXEMBI,
yepTeku, rpapuKu, AuarpaMMbl, KapThl, COBPEMEHHbIE TTPUEMbl KOMITbIOTEP-
HOW BM3yaJu3aluu 3Hanuii u mp. [ 1, c. 255].

CymiectByeT 00IMPHOE MHOKECTBO MPO(DECCHOHATBHBIX SI3IKOB, TaK KaK
CIIEIIMAJIMCTBI B Pa3HbIX 00JIACTSAX 3HAHUSI OOBIYHO MCIIOJIB3YIOT PasHble SI3bI-
KH.

§10. 0 BIMAHUU NPODPECCUOHAJIbHbLIX A3bIKOB
HA MbILLJIEHUE NIOAEN

Yike maBHO 3aMedeHo, 4To NpodeccuoHalbHble S3bIKM OKa3bIBAIOT 3aMeTHOE
BJIMSHUE HA MBIILJIEHUE,

3BecTHO, HATIpUMEP, UTO «IIPOTPAMMUCT MBICJIUT KATErOPUsIMU, KOTOPbIE
JlaeT eMy B paclopsiKeHue si3blk mporpamMmupoBanusi» [11]. Ilo mHeHuio akc-
IIePTOB, BJMSIHUE A3blKa «HE3aBUCHMMO OT HAIIero jKeJlaHWsl CKa3biBaeTcs Ha
HaleM criocobe Mbitienusi» |7, ¢. 9]. S3bik okaszbiBaeT riy0boKoe BO3/1eiCTBIEe
«Ha HABBIKU MBINLJIEHUST U U300peTaTe/IbCKue CIIOCOOHOCTUY, TIPUYEM <«Iapsi-
MUK B CYNMECTBYIONIMX SI3bIKAX OECIOPS/IOK» HETOCPEJACTBEHHO OTPaKaeTCst
Ha cTuiie u apdpekTuBHocTn TpyAa [11].
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YeMm omnpenensieTcsa TOT Ipejies, 10 KOTOPOrO MOXKET YCUJIUTh
CBOM MHTEJJIEKT MPOrpaMMUCT? ITa IpaHb KECTKO perjaMeH-
TUPYETCSI €r0 JIMUYHBIM MHTEJJIEKTYaJbHbIM OIBITOM M Xapak-
TEPUCTUKAMU TeX S3bIKOB, KOTOPbIE OH HCIIOJIb3yeT B padoTe.
Mesxmay TeM Bce 6e3 MCKITIOYEHHST M3BECTHBIE SI3BIKU ITPOrpPaM-
MUPOBAHUS HAPSI/Ly ¢ MHOTOYMCJIEHHBIMU JIOCTOMHCTBAMU MMe-
I0T CYIIECTBEHHBIH U3bSIH — 3TO KACTOBBIE SI3bIKM OTPAaHUYEH-
HOTO mpuMeHenus |2, c. 299].

§11. HEAOCTATOK A3bIKOB MPOrPAMMUPOBAHMUA

S3bIKM TpOrpaMMUPOBAHMS TIPEHA3HAUEHBI TOJIBKO /IS «3JIU-
ThI» (TOJIBKO 715 TporpaMMucToB). Clie1oBaTeIbHO, 3TO «IIPa3-
JIHUK He JIJIsT BcexX». MUJILJIMOHBI JIo/ieil, He 3HAaKOMBIX C IIPO-
rpaMMHUPOBaHUEM, HE UMEIOT K 9TOMY <«IIPa3/IHUKY» HUKAKOTO
OTHOIIIEHUSI 1 HUYETO He BBIUTPBIBAIOT.

Takum 00pa3oM, sS3bIKHM IPOrPAMMHUPOBAHMSI HE MOTYT OKa-
3aTh oOJIaropakuBalollee BO3/eiCTBIE Ha MHTE/LIEKTYalIbHYIO
JKU3Hb OOIIECTBa, PEOA0JIETh Pa3APOOJEHHOCTh WHAWBULY-
ATBHBIX MHTE/JIEKTOB M 00ecIednTh HeO0OXOAMMOe YCUJICHHE
MOTYIIIeCTBa KOJJIEKTUBHOTO PadyMa, COOTBETCTBYIOIEE COBPE-
MeHHbIM TpeboBanuam |1, c. 431, 2, c. 299].

slcHo, oiHaKO, UuTO 3a/1a4a yydlieHus paboThl yMa I0JIKHA PEIaThCsl He TOJIb-
KO TIPUMEHUTETBLHO K ITPOrPAMMUCTAM, HO M K MUJIJIMOHAM JIPYTHX JIIO/IEH.

Kakum obGpazoM MOKHO peruTh 3Ty 3ajzauy? OO0 3TOM IOHIET pedb
HUKE.

§12. MOXXHO JIU YBENTUYUTb YMCTBEHHYIO MOLLLb
LUBUITU3ALIUN?

ConmasibHbiil ycrex J1io00ro MCKyCCTBEHHOTO sI3bIKA, €r0 YKOPEHEHHOCTh B
KYJIbTYP€, BO3MOKHOCTb KPYITHOMACIITAOHOTO paciiuperus cepbl ero mpu-
MEHEHHSI M MEK/IYHAPOJHOIO IMPU3HAHUS 3aBUCAT OT OOIIE0OCTYIHOCTH W
nmoJie3HocTH ga3bika. [losednocts xopomux npogeccuoHaIbHbIX S3bIKOB Olpe-
JIEJISIETCS TeM, UTO OHM JIOJIKHBI 00JIETYUTh TTOHUMaHUe U B3aUMOIIOHUMaHHeE,
00ecIeYnTh CTPATernyeCcKuil MHTEJIEKTYaAbHbII IIPOPBIB, TTO3BOJISIIOIINI Ka-
4eCTBEHHBIM 00Pa30M YBEJIMUYNTh YMCTBEHHYIO MOIIIb I[MBHJITU3AIIHH.

MoJKHO Ji pemuTh 1MoA00HY0 3axady B mpuHIiuine? CTporo roBops, J10-
Ka3aTeJbHbI OTBET HA HTOT BOIPOC MOKA OTCYTCTBYeT. BMmecTe ¢ TeM MOKHO
BbICKA3aTh HEKOTOPBIE MPEATTOJI0KEHMS.

[TucbMeHHBIN A3bIK — ATO CUCTEeMa HOTAllMi, a HOTAI[Us, KaK YTBEepsK/I1aeT
Kenner AiiBepcoH, eCTb «CpeICTBO MbllLieHus» [12].
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Ananusupyst npobJsieMy yJIydiieHus HOTAIWi, U3BECTHBIN aHTJIMUCKUI
JIOTUK, MaTeMaTuk u pusiocod Anbdpen Hopr Yaiitxen numer:

«OcB0OOK/1ast MO3T OT BCell HeoOs3aTeIbHON PaboThI, XOpOoIast
HOTAIUsI TTO3BOJISIET €My COCPEJIOTOUMTBCS Ha Oojiee CJI0KHbBIX
mpobJjieMax M B pe3yJibTaTe YBeJIUYMBAET YMCTBEHHYIO MOIIb
nuBUAnU3auny [12].

§13. PABO4YAA TMMNOTE3A:
KAYECTBO A3blKA BJIUAET HA CUJTY YMA

IProHOMUYECKOE KAaUeCTBO aJITOPUTMUUYECKUX SA3BIKOB UMeeT 0OJIbII0E 3Haye-
Hue. Ecam kauecTBO HU3KOE, aJITOPUTMbI OKAa3bIBAIOTCS CJAUIIKOM CJIOKHBIMU U
TPYAHBIMHE /15T TOHUMaHust. OHM CO/IeP/KAT CMBICJIOBBIE TTPOOEJIBI, YITYIIEHUST 1
HEIOHATHBIE MeCTa. ITO MOPOIK/IAeT MHOTOUKMCIEHHbIE HESICHOCTH, 3a01y K/ 1e-
HUsI, ONIMOKHU ¥ B3aUMHOE HEITOHUMaHNe MeK/Iy COUCITOJTHUTEIIMU PadoT.

B utore npousBoAMTENIBHOCTh YMCTBEHHOTO TPy/a cO3AaTesel aJropuT-
MOB najiaet. Ho 910 He Bce. UpeamepHas TPyAHOCTb TOHUMAHUST aJITOPUTMOB
CTAaBUT HEMPEO/I0JUMYIO CTEHY Ilepe/l BCeMU, KTO XOUeT OCBOUTH aJrOPUTMU-
3aluio.

1 naobopoT, ecid KauyecTBO sI3bIKa BBICOKOE, aJTOPUTMbI CTAHOBSITCS
JIETKUMH JIJIsT Bocipusitust. Pacter riiybuHa M CKOPOCTh MMOHUMAHUST W B3au-
moronnManust. CMbICJIOBBIE OITMOKH, IIPOTUBOPeUns: U caabble MecTa «CaMu
Opocatorcst B riia3a». VIx MOKHO Topaso ObicTpee 0OHAPY/KUTh W YCTPAHUTD.
B pesyabTrare nmpoayKTUBHOCTh MO3Ta CYIIIECTBEHHO BO3pacTaeT.

CkazaHHOe TT03BOJISIeT BBIJIBUHYTh THIIOTE3Y.

Pabouyas runoresa

HPOHSBOI[HTBJII)HOCTI) MO3Ta paapa60TqHKa AJITOPUTMOB 3aBUCHUT OT 9P-
FTOHOMMWYHOCTU aJITOPUTMUYECKOI'O A3bIKA. YJIquaH A3bIK, MOKHO ITO/-
HATDH IIPOU3BOJAUTE/IBHOCTD.

8§14. ObOCHOBAHME T'MNOTE3bI

JlanHast rUnoTe3a Hy’KAaeTcs B THIATEJIbHOM HaydHOM oOocHoBaHuu. Takoe
o00CHOBaHMeE MIPE/ICTaBJIEHO B JIMTEpaType. 3aMHTEPECOBAHHBIX YU TATEIEH MbI
OTChLTaeM K MOHOTPadusiM.

1. ITaponmkanos B. /. Kak yayuimuts pabory yma. (Hosbie cpejicTBa st
00pa3Horo Mpe/ICTaB/IeHNsI 3SHAHU I, Pa3BUTHS MHTEJIJIEKTa U B3aMMOIIO-
Humanus). M.: Pagno u ¢Bg3b, 1998. — 352 c.

2. IMaponmxanos B. JI. Kak yayumuts paboty yma. AJropuTmsl 63 1mpo-
rpaMMUCTOB — 3TO oueHb ipocTo! M.: /leno, 2001. — 360 c.
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[Taponmxkanos B./[. Tlouemy Myzaperr moxoxx Ha 00e3bsHY, WK

[TapagokcasbHas SHIUKIONEANS cOBpeMeHHOU My ipocTu. M.: PUITOJI
Knaccuxk, 2007. — 1154 c. — Cm. riiaBbt 5—26.

[Taponxanos B. [I. [IpyskenoOHbie aJirOpUTMBbl, TIOHSATHBIE KaKJIOMY
(Kak yayuimmurs pabory yma 6e3 guinaux xjomrnor). M.: IMK-mpecc,
2010. — 464 c.

Cwm. raxxe Besenp S1. B. Mox#o sin yaydmuth pabory yma? Hosbiii
B3IJIsi/i Ha 1poOsieMy. Pasmbliienus HajJi HOBOW KHuUrou // BecTHUK
Poccuiickoit akagemun HayK, ToM 73, Ne 4, 2003. — C. 363 —365. Peuensus
na knuezy: lapondacanos B. /. Kax yayuwums pabomy yma. Anzopummot
6e3 npozpammucmos — amo ouenv npocmo! M.: /leno, 2001.

§15. BbiBOJbl

L.

4.

OBrajienne aaropuTMUUYECKUM MbIIIIJIEHUEM TT03BOJISIET YeJIOBEKY yCH-
JINTh CBOW MHTEJIJICKT.

HpOI/ISBO,ZII/ITeJIbHOCTb MO3ra pa3pa60Tlim<a AJITOPUTMOB 3aBUCHUT OT 9P~
FTOHOMHWYHOCTHU AJITOPUTMHUYECCKOI'O A3bIKA. YJIY‘{H_IaH IProOHOMHYHOCTDb
A3bIKad, MOKHO IIOJHATDH ITPOU3BOANUTEJIbHOCTD MO3rIa.

TpauioHHbIe aJITOPUTMUYECKIE A3bIKH CO3/[aBajiuch 0e3 yuera Tpe-
00BaHNI KOTHUTHBHON 9PrOHOMHUKH.

OHOBpeMeHHOE BBITIOJTHEHHE TTPABUJI MATEMAaTUKU ¥ APTOHOMUKH 1103~
BOJISIET TIOJIYUYUTh IP2OHOMUUHBLU AITTOPUTMUYECKUU SI3bIK.

5. IProHOMUYHBIN S3BIK CYIIECTBEHHO ITPEBOCXOAUT TPAJAUIMOHHbBIE AJITO-

PUTMHYECKHE SI3BIKH 110 KPUTEPHUIO «IIOHATHOCTh aJTOPUTMOB JIJIsST Ye-
JIOBEYECKOTO 3PUTEILHOTO BOCITPUSTHSIS .

IProHOMUYHBII AJITOPUTMUYECKHUI SI3bIK II03BOJISIET Jierde u ObicTpee
OBJIJIeTh aJTOPUTMUYECKUM MblllieHueM. B pesyibraTe aaroputMmu-
4eCcKOe MbIIIJIeHWe CTAHOBUTCS JOCTYITHBIM /17151 D0Jiee MMPOKUX KPYTOB
HacCeJIeHUSI.

HpI/IMEpOM IProHOMHUYHOIO AJITOPUTMUYECKOTI'O A3bIKa ABJIACTCA A3bIK

APAKOH.
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AJITOPUTMUYECKOE
MbILWNEHWUE
U ABE rPYNNbl NOAEN

§1. MPOrPAMMUCTbI U HEMPOTPAMMMUCTbI

AJIFOpI/ITMbI MOKHO YCJIOBHO paSGHTb Ha ABE€ 4YaCTH:

® a/ropuUTMBI, KOTOPbIE HAXOAATCA B KOMIIbIOTEPAX B COCTaBe KOMIIbIO-
TepHbIX nporpamM. CosjaTtensiMyi 3TUX aJTOPUTMOB SBJISIIOTCS TIPOT-
PaMMUCTBI 1 MaTeMaTUKU;

@ aJIrOPUTMBI, KOTOPbIE OOBIYHO «KHBYT» BHE IIPOIPAMM M BHE KOMIIbIO-
TepoB. K aTum anroputmam nmerot otHouenre HEnporpammucTsr.

Takim 06pa3om, MbI passindaeM JiBe rpyiiibl jiozieid. Ilepsas rpytima (riporpam-
MUCTBI U MaTEeMaTUKH ) BJIQJIeeT allTOPUTMUYECKUM MbllJIeHrneM. Bropas Her.

Jlns nac nambosbiniuii wHTEpec npexacrasisior HEmporpam-
MUCTBI, TO €CTh JIIO/IA, He yMelolue mporpaMmMupoBath. CeroHs
OHM JIMIIEHbI BO3MOKHOCTH HPUOOIIUTHCS K aJITOPUTMHYECKO-
My MBbIIILJIEHUIO. B pesysibraTe MHTe/1/IeKTyaabHbli TOTEHIUA
o0111ecTBa CHUKAETCSI.

Ho curyanuio MOKHO ucpaBuTh. Mbl 11oJ1araem, 4To HEIpor-
PaMMHUCTOB MOXKHO OBICTPO OOYYHMTh HaBBIKAM aJTOPUTMHYEC-
KOTO Mblienus. M 3a cyer 3Toro moBBICUTH MHTEJJIEKTYallb-
HbI YPOBEHb HACEJICHUS.

§2. COOTHOWEHUE NPOrPAMMUCTOB U HEMNPOTPAMMUCTOB

HucaeHHOCTh TPOIPAMMUCTOB M MAaTeMaTUKOB, BUIUMO, He mpeBbiiaeT 10% ot
ob1tero uncia crenuannctoB. Ocranbubie 90% — HEIPOrPaMMUCTBI.

WNnaue roBopsi, nodasasiowee 6016uUuUncme0 CReyuaiicmos ne 61aoeiom a-
zopummuueckum moiuiienuem. Ha nam B3risj, s1ot hakT mpejcrasisier codoit
cepbe3Hyio nmpobiemy.



[JTABA 39. AITOPUTMUYECKOE MbIWNEHWE W ABE TPYNMbI NHOLEN 489

§3. YPOKU UCTOPUH

Kakum 06pa3omM MOKHO HAIIyaTh IYTh K PEIIEHUIO MPOOTIEMBbI
AJITOPUTMUYECKOTO MblilieHus? B rouckax orsera nompodyem
IepeHecTHCh Ha TPUIIATH JieT Ha3aja. VIMeHHO Tor/a BIiepBbie
IIPO3BYYa/l 3HAMEHUTBHIH, HO OIIMOOYHBII JIO3YHT aKaleMH-
ka Angpes Epmosa «I[IporpamMupoBanme — BTOpasi rpaMoOT-
HOCTB!». B cBOe BpeMs 9TOT JI03yHT 06JIeTesl BeCh MUP.

Beromunm, Kak 310 OBLIO.

B 1980 roxy Epmos moayuusn nucemo ot IIpesupenta MDUIIL Ilbepa
Bobusibe ¢ mpuriaieHeM BBICTYIIUTb € KJIOYEBBIM JIOKJIQJ0M Ha 3-if
Bcecemupnoit kondepenriuu UOUIT n OHECKO 1o npuMeHeHNI0 KOMITHIO-
TEpOB B 0OyYEeHUN:

«Baim B3r/si/1bl Ha POJIb KOMIIBIOTEPOB B 00yueHuu OyAyT ¢ IpH-
3HATEJIbHOCTBIO BOCIIPUHSATHI ayautopueil B 6osee yem 1000 ye-
JIOBEK, KOTopble nipueayT u3 70 ctpan Mupa, Kak pa3BUTHIX, TaK U
Pa3BUBAIOIIUXCS».

Kondepennus cocrognace B utosie 1981 roga B JIozanne (11IBeitapust) [1].
B cBoem BoicTyIiennu Epiios, B 4aCTHOCTH, 3asBUI:

«pasBuThe u pacrpocrpanerre IBM npuBeser Ko BceobOieMmy
YMEHMIO IIPOrPpaMMHUPOBaThy. Y 100aBUII: «...IIPOrPaMMUPOBATD
CyMeeT KasK/IbIii, 4YTO 51 M Ha3bIBal0 BTOPOW TPAaMOTHOCTBIO» [2].

§4.B YEM OLLINBCA EPLLUOB?

B To BpeMsi MHOTHE CIIEIIMATUCTBI OIACAJIUCH, YTO CTPEMUTEIbHBIN POCT YuC-
Jla KOMITBIOTEPOB MOTPeOyeT pe3Ko YBEJIUIUTDb YHCJI0 TpeOyeMbiX mmporpamm. A
JUISL 9TOTO YUY Th JIM HE BCE HACeJICHUE JI0JIKHO ITPEBPATUTHCA B IIPOIPAMMUCTOB.
Cornamascs ¢ aTum, Epiios ormeuad:

«dJIeMEeHTapHbIe PACYeThl TIOKA3bIBAIOT, UTO JIJISI TOTO YTOOBI ye-
pes ABaJlarh JeT 3allporpaMMHUPOBATh BCE IIPOU3BOAUMbBIE MUK-
POIIPOLECCOPDI, HAaM HYKHO II0CAIUTh 3a IIPOrpaMMHUPOBaHUE BCE
B3POCJI0€ HaceJeHre 3eMHOro 1mapa» |2].

CeroziHst MBI 3HaeM, 4YTO 3TO OMMOOUHBII BBIBOA. CHEIMAINCT 110 UCKYC-
CTBEHHOMY MHTeJUIeKTy Auiekcanjp HapuHbsgHu ¢ HeCKpbIBaeMOW MPOHUENH
MUIIIeT:

«KasaBimmiicga Korga-To mnepeioBbIM JO3YHT “IIPpOrpaMMHUpPOBa-
HUE — BTOPaAsi TPAMOTHOCTD” BBITJISI/IUT TTEPBOANTPEIbCKOM 1Y T-
KOH 110 OTHOIIEHHWIO K COTHSIM MHJIJIMOHOB HAMBHBIX MOJIb30Ba-
TeJiel: MKOJIbHUKOB, YNHOBHUKOB, COJIJIaT, JOMAITHUX XO3sIeK.
TyT 1 ¢ IepBO-TO IPaMOTHOCTBHIO He Bce MpocTo. Tak 4To Ha-
cyeT BTOPOU 1 peun ObITh He MoKeT> [3].
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§5. BAYXHbI1 MOMEHT B MO3ULIUN EPLUOBA

C popmasibHOM TOUKM 3penus, Ep1iioB B cBoeM JIOKJIa/ie BeJl peub O IIporpaMmMax.

OHAKO ecJIu o0 TH K /11y He (hOPMaJIbHO, a 110 CYIIECTBY, JIETKO YOe U ThCs,

4TO B OOJIBIIMHCTBE CJIyYaeB OH TOBOPUJI HE O IPOrpamMmax, a 00 arzopummax.
g nmpumepa paccMOTpUM BbicKa3biBaHue Epiiosa:

«IloBceHeBHas KU3Hb YEJIOBEKA, OCOOEHHO TOPOACKAs, — 9TO
nesarenbHocTh 110 [IPOTPAMMAM. Kaxabiii yesioBek, IIpu-
JIEP/KUBAIOIIMIICS PeKMMa, C TOPAOCTBIO IIOYYBCTBYET cebs
[TPOTPAMMUCTOM, ecin BCIOMHHUT CBOU 3allOJIHEHHBIE
JI0 TIpejiesia YTPEeHHUeE IIPOIIeYPhl, HAUMHAsl OT 3BOHKA OY/I1JIb-
HUKa M KOHYasg HadaysoM paboTol. IlopasmblnigiiTe Haj IIPo-
1e/lypoii yOOpKu B KBapTHpe, ¥ Bbl YBH/UTE, YTO pa3paboTKa
9TOH IIPOrpaMMbI C/IeJIaeT YecTh JI0O0MY IIPOdheCcCHOHATLHOMY
[TPOTPAMMUCTY...» [2].

ITOT OTPbBIBOK M3 [JOKJIA/la EDIIIOBa 6y116T BBITJIA/ETD Ooutee KOPPEKTHO,
€CJIM B HEM BMECTO CJIOBaA «IIPOTIpaMMa» BCIO/LY IIOJICTABHUTDb CJIOBO <«aJIFTOPUTM».
B pe3yJibTaTe TaKoOUW 3aMeHbI IMOJIYYHUM:

[ToBceHeBHasT KU3Hb YeJI0OBEKa, 0COOEHHO TOPOJCKasl, — 9TO
nearenbHocTh 10 AJITOPUTMAM. Kaxaplili yenoBek, 1nmpu-
JEPKUBAIOIIMIICS PeKUMa, € TOPAOCTHIO IOYYBCTBYeT cebs
AJITOPUTMUCTOM, eciu BCIOMHHUT CBOU 3allOJHEHHBIE
10 TIpejiesia yTpeHHue POIeAyphl, HAauMHash OT 3BOHKa OY/I1JIb-
HUKa ¥ KOHYas HayajoM pabotbl. [TopasMmbliisiiite HaJ MPO-
1elypoil yOOPKKM B KBapTUPE, M Bbl YBUAUTE, YTO paspaboTKa
HTOI MPOTPaAMMBI CJieJIaeT YeCThb JII00OMY TpodeccnoHaIbHOMY
AJITOPUTMUCTY.

B nanHoM oTpbiBKe EpINOB rOBOPUT O MHOMKECTBE OblMOGHIX AJITOPUT-
MOB, KOTOPbIE€ HEe UMEIOT OTHOIIEeHUs HU K IIpOorpaMMaM, HU K KOMITbIOTEPaM.
PasBuBast MbIc/ib EpioBa, cieiyer ykasaTb Ha OOUIMPHBIN KJacc MOA00HBIX
aJITOPUTMOB, KOTOPbIE CBSI3aHbl He ¢ OBITOM YeJIOBEKa, a ¢ ero paboTol.

§6. YACTUMHO ®OPMAJIN30BAHHbIE AJITOPUTMbI

[ITpumepamu yacTUUHO (POPMAIM30BAHHBIX AJITOPUTMOB SIBJISIOTCS IIOUYTH BCe
AJITOPUTMBI ITPAKTUYECKON KU3HU, OIMCaHHble B raBax 17—25. Paccmorpum
MeJIMIMHCKKE anropuTMbl Ha puc. 170, 171, a Takke HepyKOTBOPHbIE OMOJIOTH-
yeckue aJaroputmbl Ha puc. 186, 187, 192, 193.

Yem uHTEpecHbl MEAUIMHCKUE aJITOPUTMbI? Tem, 4TO OHM OTBevyaloT Ha
HACYIIHYIO TOTPeOHOCTD IpakTHyeckoil Meauinnbl. OTkpoem «IIpakTuuyeckoe
PYKOBO/ICTBO JiJist Bpadeit ob1ieit (cemeiinoii) npaktuku / Ilox pegakiineii aka-
nemuka PAMH A. H. lenucoBa. — M.: TOOTAP-ME/I, 2001. — 720c.».

Jlns xoro mpejHasHayeHa ata kHura? IIpaBuibHO, «Jisi Bpadeil oOiei
npakTuku (ceMelHbIX Bpaueil), y4aCTKOBBIX TepalleBTOB U IeUuaTpoB, aMOy-
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JIATOPHO-TIOJIMKJIMHUYECKUX Bpadyeil IPyruX CrelajbHOCTel, THTEePHOB, KJIU-
HUYECKUX OPAMHATOPOB, CTYJIEHTOB MEJUIIMHCKUX BY30B».

CuiaBa 6ory, B KHUTEe COOpaHbl aJrTOPUTMbI, 1I03ape3 HY:KHbie BpayaM. JTO
JIMATHOCTUYECKUE AJITOPUTMbI KJIMHUUYECKMX CHHIPOMOB, HauOoJjiee 4YacTo
BCTpeUaloIuxcs B 001eil BpaueOHOM npakTrke. Bee aaropuTMbl 1peacraBiie-
HBI Ha sI3bIKe 0JI0K-cxeM. BoT mpumepsr:

10.
1.
12
13.
14.
15.
16.
17.
18.
19.
20.

000 N1 @ Ll QO b =

QJITOPUTM
AJITOPUTM
AJITOPUTM
AJITOPUTM
AJITOPUTM
AJITOPUTM
AJITOPUTM
AJITOPUTM
AJITOPUTM
QJITOPUTM
AJITOPUTM
AJITOPUTM
QJITOPUTM
JITOPUTM
AJITOPUTM
AJITOPUTM
AJITOPUTM
AJITOPUTM
AJITOPUTM
U T. 1.

«OcTpo BO3HUKINAS rOJOBHAsE 00JIby,
«XpoHuueckas ToJI0BHast 60JIb»,
«lonoBokpykenue,
«CHHKOITAJIbHOE COCTOSTHUE
«Hapymenue ocTpoTbI 3peHus1»,
«Kpacnprii rias»,

«bousb B yxe»,

«boub B ropae»,

«bonb B rpyany,

«boab B cycraBaxy,

«OcTpolii Kalenby,
«XPOHUYECKU U KallleJIby,
«KpoBoxapkanbe»,

«OpIkay,

«/Iucarus»

«Toinora u porar;
«YBeJquueHue KuBoTay;
«3arop»;

«OcTpas quapesi»;

CaenaeM BakHOe MosicHeH¥e. XOPOIIIO, YTO aBTOPbI MEIMIIMHCKUX yueOHU-
KOB (HaKOHEI[-TO!) cTaJin MCII0JIb30BaTh rpadpuuecKuii A3bIK /I H300paKeHusl
anroputMoB. Ho odeHb 1s10X0, 4TO BBIOpaHbI aBHO ycTapeBliue 0JI0K-CXeMBbI.
ABTOpPBI Y4eOHUKOB JIOJIKHBI 3HATh, YTO BMECTO OJIOK-CXEM CJIeIyeT UCIIOJIb-
3oBathb sA3bIk /[PAKOH, koTopblii HMeeT HeoCIIOpUMbIE NIPEUMYIILEeCTBA.

§7. MOXXHO JIN TOBOPUTb 0 «BTOPOW FTPAMOTHOCTU»?

Tesuc Epmosa «IIporpammupoBanue — BTOpasi rpaMOTHOCTb»
HEe BblJIep)KaJsl UCIIbITAHUS BpeMeHeM. BmecTte ¢ TeM yloMsiHy-
TN 0K EpiioBa u apyrue ero paboThl MO3BOJISIOT MO-HO-
BOMY B3TJISIHYTb Ha aJITOPUTMbI U TIPOOGJIEMY aJITOPUTMHYECKO-
IO MBIIIJIEHUS.

PasBuBast Mbicsib EpiioBa, ciienyer o6patutb 0co60e BHUMAHHE
Ha 4acTUYHO (OpMaIM30BaHHbIe aJrOpuTMbL. M Ha HEoOX01u-
MOCTb Pa3BUTHSI aJTOPUTMHYECKOTO MBIIIIEHUS Y OOMIUPHOM
rpymibl (90%) mozei, conpukacalonmxcst ¢ aIropuTMamu.
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Mpb1 npejmosiaraemM, 4TO pa3BUTHE ITOTO HaAlpaBJeHMS CO BPeMEHEM I103-
BOJIUT CJleJlaTh IePBbIM IIar K pelieHrio BaKHOW 3ajauM — IOIBITAThCS
BOILJIOTUTHh B JKU3Hb uaei0 AHjapes EpiioBa B ee cOBpeMEHHOM 3BYy4YaHUMU:
«AnropurMu3ainmsg — BTOpas rpaMOTHOCTDY.

§8. BbIBOAbl

1. AJIropuT™Mbl MOKHO pa3OUTh Ha JIBE YaCTH:

@ aJIropuTMBI, CO3/[aBaeMble MPOTpaMMUCTAMU U MaTeMaTUKaMu
pu pazpaboTKe Iporpamum;

® yacTuyHO (pOpMaIU30BaHHBIE AJITTOPUTMbI, He UMEIoTIe OTHO-
HIeHUs HU K ITPOrpaMMaM, HU K KOMITbIOTEPaM.

2. Bousbinoe 3HaueHnue umMeeT o0ydeHue aJirOpUTMUYECKOMY MbIILICHUIO
MUJIJIMOHOB JTI0/IeH, COITPUKACAIONMXCS C YaCTUYHO (hOpMaTM30BaHHBI-
MU aJITOPUTMAMU.

3. OOyuenHue MporpaMMUPOBAHUIO SIBJIsIETCST BakHOU 3aaueii. Ho ara 3a-
Jlaya KacaeTcsl CPaBHUTENbHO HeOOJbIIOTo unca jojaei (menee 10%).
OO6yuenue TPOrpaMMUPOBAHUIO HE MOKET W He JIOJIKHO OBITh Macco-
BBIM.

4. Yro kacaercs AJITOPUTMHU3AIUU (110HI/[M&€MOI‘/JI, KaK OBJIaJICHUE aJITOPUT-
MHWYECKHUM MbIIlIJIeI"II/IeM), TO 9Ta 3a/la4a MOKET U JTOJIKHA OBIThH Inmpejame-
TOM MACCOB020 06y‘{€HI/IH.

5. Cerosns oOydeHue aJropuTMHU3alMKi HE pacCMaTpUBaeTCs KaK camo-
cTosiTesibHas 3aj1a4ya, HeoOXoarMast OOIIECTBY.

6. IIpungaro cuuraTh, 4TO AITOPUTMU3AIIMUS — ITO YACTh Kypca Iporpam-
MUPOBAHUS U BHE TTOCJI€/IHETO HE UMEeeT IIeHHOCTH JIJIst 001IecTBa.

7. 1o HesepHo. Yactnuno ¢GopMaau3oBaHHbIE AJITOPUTMBI CIIOCOOHDBI
mpuHecTH OOJIBINYIO IOJIB3Y MeAuKaM, OuoJsioram, pabOTHUKAM ToCy-
JIApCTBEHHOTO, MYHUIIUTIATILHOTO U KOPIIOPATUBHOTO YIIPaBJIeHUS, TY-
MaHUTAPUSIM U MHOTUM JIPYTUM JIIO/I5IM, KOTOPBIM He HYKHO 3HATh IIPO-
rpaMMUPOBAHKE, HO HY’KHO YMETb MBICJIUTh aJITOPUTMUYECKH.

8. Takum 0O6pa3oMm, nepej; cucTeMoii 0Opa3oBaHus BO3HUKAET PUHIUIIN-
aJbHO HOBag MaciTabHas 3aja4a; OpraHn3oBaTh 00yYeHue aIrOPUTMU-
Y4eCKOMY MBIIJIEHUIO /I/Is HePOrpaMMucToB. TO ecTh 1 101aBIIsdio-
1ero OOJbIIMHCTBA CIIEIMATNCTOB.



naBa | 40

KAK JIUKBUAUPOBATb
ANITOPUTMUYECKYIO
HEFTPAMOTHOCTb

§1. MPOBEJ B 3HAHUAX CNELLMANTUCTOB

Mpi kuBem B obmiectBe 3Hanuil. Hocurenssmu npodeccnoHaibHbIX 3HAHUIM
SIBJISTIOTCS CIIEIIMAJIMCThI, HAIIPUMEP, arPOHOMBI, He(TSIHUKN, MUKPOOMOJIOTH,
TEXHOJIOT'M, 9KOHOMUCTBI, XUMUKHU, BPAUH.

[Tapajokc B TOM, 4TO 3THU JIOAU IIPEKPACHO 3HAIOT CBOIO pado-
Ty. OHU 4eTKO 3HAIOT MOCJIe/I0BATEIbHOCTD BbITIOJIHSIEMbIX UMU
JIEICTBHI, TO €CTh aJTOPUTMBI CBOEH paboThl. A TakKe, 4TO
OuYeHb Ba)KHO, aJITOPUTMBbI IIPEIMETHOM 00JIaCTH.

Ho onu, yBbI, He 3HAIOT, YTO UX 3HAHUS HA3BIBAIOTCS aJITOPUT-
MaM#. JTU 3aMeyaTesbHble CITeIIUaJNCThl He YMEIOT ONMChIBATh
anropuTmMbl. OHM He YMEIOT pacusieHdITh CBOU 3HAHUS U Bbl/le-
JIATh CPeIM HUX aJTOPUTMHUYECKYIO (IIPOIeyPHYIO) YacCTb.
OHuM He B COCTOSIHUY BBIPa3UTh CBOM 3HaHUs Ha Oymare B (hop-
Me aJTOPUTMOB.

Xopomio s 310? JlonmycTuma i 1moo0Hast aJropuTMudeckast HeOCBE[OM-
JIEHHOCTBH?

§2. YCTAPEBILUAA TOYKA 3PEHUA

Ha sTot BOITpOC 00BIYHO OTBEYAIOT TaK:

Koneuno, xopoio. IIoromy uTo cyuiecTByer pasjiejieHue Tpy/a.
Kaxxpiii 10J15KeH 3aHUMATbhCSE CBOMM JI€JIOM. AJITOPUTMBI — J1€J10
MaTEeMaTUKOB U MPOTPAMMUCTOB. A He(PTAHUKU, XUMUKHU, Bpauu
1 DKOHOMUCTBI COBEPIIEHHO He 00g3aHbl 3HATh aJITOPUTMUYECKIIE
TOHKOCTU. Y HUX, cJiaBa 00Ty, CBOUX 3a00T XOTh OTOABJIsAI!

Jlannasi Touka 3peHust TpedyeT HelpeaB3sTOro aHaiausa. [Ipexie Bcero,
Ha/J0 OTBETUTDH Ha BOMNPOC. B yeM mpuunHa MOBCEMECTHO pacipoCTpPaHEeHHON
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aﬂI‘OpHTMHLIeCKOﬁ HEI‘paMOTHOCTI/I? HeraMOTHOCTI/I IMo1aBJIAIOIETO 00J1b-
IUHCTBA CHEIMaIiCTOB?

§3. HEONMNPABAAHHO BOJIbIUUE TPYA03ATPATbI

CyTb B TOM, UTO HBIHEIITHUE aJITOPUTMBI (MCITOIb3yEeMbIe BO BCEM MUPE) UMEIOT
cepbe3nblit HeloctaTok. OHU upessviuaiino mpyonvt 0nst NOHUMAHUSL.

[TosaToMy cymiecTByiolas MpakTUKa U3ydyeHus1, pa3padOTKU W KCILIyaTa-
MU aJITOPUTMOB SIBJISIETCS HEy0BJeTBOpUTeIbHOI. OHa TpedyeT CJUIIKOM
OOJIBIINX 3aTPaT TPY/a M BPEMEHHU. DTHU TPYA03aTPaThl HACTOJBKO BEJIUKH, UTO
BO MHOTO pa3 IIPEBBIIIAIOT PeaJlbHbie Pe3ePBbl BPeMeHM, KOTOPbIMHU PaciioJia-
rafoT JIIOJIH.

AsropuT™MudecKast HerpaMOTHOCTb OObSICHAETCS TEM, YTO B COBPEMEHHbIX
YCJIOBUSIX U3YUEHHE aJTOPUTMOB SIBJISIETCS CAWIITKOM CJIOXKHBIM M 3a4acTyIo
HeImoCUJIbHBIM JieJioM. Tloatomy paborta ¢ aJropuTMamMu /ISt TOAaBJISIIOIIETrO
OOJBIIMHCTBA TIPO(ECCHOHATIOB OKa3bIBAeTCs HEBO3MOKHOM. /lanHoe 00cTos-
TEJBCTBO CTABUT HEIIPEOIOJUMbII OGapbep U He IO3BOJISET MEePelTH K Macco-
BOMY OBJIQ/IEHUIO aJITOPUTMU3AIUEN.

ITO MJI0X0. AJITOPUTMHYECKAst HETPAMOTHOCTb MHOTHX YMHBIX
Jro/1ell HeOJIaropUsITHO OTPAKAETCST HA PA3BUTHH OOIIECTBA.

§84. MOYEMY AJITOPUTMbI TPYAHDbI AN1IA NOHUMAHUA?

Yro Takoe MOHATHOCTD ajropuTma? B riase 4 6b1J10 1aHO OIIpe/Ie/IeHHE.

Honsmuocmov anzopumma — CBOMCTBO aJrOpuTMa MUHUMM3UPOBATH MH-
TeJIeKTYa/IbHbIe YCUJINS, HEOOXOAMMBIE JIJIsI €r0 MTOHUMAaHUS Y€JIOBEKOM IIPH
3PUTEILHOM BOCIPUSITHH TEKCTa aJrOpUTMa.

Kak yBe/imuuTh HOHATHOCTD ajiroputma’? Kakas HayuHas [UCHMILIMHA MO-
KeT TT0/ICKa3aTh OTBET Ha 3TOT BONPOC? ITO — nicuxosorusi. Eciau Tounee — ap-
rOHOMHMKA. A ellle TOYHee — KOTHUTUBHASI 3PrOHOMUKA.

[IpumenuTeIbHO K JAHHOMY CJIy4yal0 KOTHUTUBHYIO 9PTOHOMUKY MOKHO
OIIPEJIE/IUTh TaK. ITO HayKa O TOM, KaK 00JIETYUTh U YJIYUYIIUTH YMCTBEHHYIO
paboTy MpPH 3PUTEIHBHOM BOCIHPUSTUU UCKYCCTBEHHBIX 3PUTEIbHBIX CIIEH, TIe-
pe/lalonuX YeJIOBEKY HMHTeJIeKTyalbHoe cojep:kanue. Hanpumep, apakoH-
cxeM. KorHUTUBHAS 3proHOMHUKa MO3BOJISIET CO3/[aBaTh 9PrOHOMUYHbBIE aJITO-
PUTMHUYECKHE SI3bIKM U 3PTOHOMUYHBIE aJITOPUTMBI.

Ha 3ape pas3Butusi 9proHOMUKN BMECTO TePMHUHA «IPrOHOMUYHBIE CPE/IC-
TBa» TOBOPUJIU «CPEACTBA XY/0KECTBEHHOTO KOHCTPYUPOBaHMs». BerioMuum
ele pa3 My/pble C€JIOBA OJHOTO U3 IHOHEPOB IPrOHOMMKU, OCHOBATEJIS
Nucturyra neuxonorun PAH bopuca Jlomosa:

«CpezicTBa  Xy/10;KECTBEHHOTO KOHCTPYMPOBAHUS B KOHEUHOM
cyeTe HalpaBJeHbl Ha TO, UTOOBI BbI3BATH TOT WK MHOM 3hdeKT
y paboraioiiero yesjoBeka... [Ipumensist cpejicTBa XyA05KeCTBEHHO-
ro0 KOHCTPYMPOBAHMSI, MBI CO3/[a€M IT0JIOKUTEIbHBIE DMOIMH, 00-
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JleryaeM oreparuio nprueMa nHGopMaIuu 4eJ0BeKOM, YIyUIlaeM
KOHI[EHTPAIIMIO U [TePEKJI0YeHe BHUMAHKS, IIOBBIIIIAEM CKOPOCTh
¥ TOYHOCTH JeiicTBuii. Kopoue roBops, Mbl MOJIb3yeMCsI 9TUMU
CpeZICTBAMU /IJIs YIIPABJIEHUS MTOBEIEHUEM YeJIOBEKa B IUPOKOM
CMBICJIE CJIOBA, /IS YIIPABJIEHUS €r0 ICUXHUECKUM COCTOSHUEM»
1 YMCTBEHHOH paboToctocoOHocThIO [1].

Tenepb MBI MOKEM OTBETUTDL Ha BOIIPOC: «<IIOYEMY aJITOPUTMBI TPY/AHBI J1JI
IIOHUMaHUS?». HOTOMY HTO IIPpH CO3JAaHU N aJITOPUTMOB UCITIOJIB3YIOTCA HEIPZO0 -
HOMUYHbBLE AJITODUTMUYCCKHUE A3bIKHA.

§5. A/ITOPUTMU3ALNA - 3TO TPVY]

PaspaboTka ajroputMOB — 3TO TPYJ, IPOU3BOAUTEIbHOCTD
KOTOPOTO MI'PaeT BaKHYIO POJib. EC/M TPyl CAMIIKOM CJI0KEH
(TPOM3BOAUTENILHOCTD TPyAa MaJsia), TO aJITOPUTMU3AIAIO MO-
T'YT BBITIOJIHATD TOJIBKO OTIBITHBIE crierinaaucTol. [Ipu Takux yc-
JIOBUSIX MaccoBasi paboTa ¢ aJirOpuTMaM#i HEBO3MOJKHA.

1 Hao6opoT, ec/iv JaHHbII TPY/A YAACTCS PE3KO 00JIerYuTh, aji-
FOPUTMM3AIUS CTAHET TOCUJIBHOI TTOUTH /IS Kaska0ro. B aTom
cJiydae co3/1al0TCs HeoOXOAMMbIE ITPEIIOCHIIKU JIJISI MAaCCOBOTO
OBJIQJICHUS METOJAMU aJITOPUTMUBAIIN.

§6. AITOPUTMUYECKOE MbILLNEHUE U A3bIK APAKOH

MHorue rpymiibl yyainxcst 1o Pa3HbIM TPUYUHAM He 3HAKOMBI C aJITOPUTMAaMU U
He yMeroT ¢ HuMu paboTaTh. OHU He MOTYT OBICTPO 1 O€30IINO0YHO 3AIIUCHIBATDH
CcBOM 3HaHU4 B hopMe aJIrTOPUTMOB.

ITOT HEIOCTATOK MOKHO YCTPAHUTbh. AJITOPUTMBI MOKHO M HYKHO C/ie-
JIATh JIPYKETIOOHBIMHU C TIOMOIBIO KOTHUTUBHO-9PTOHOMUYECKUX METO/IOB.

Anroputmuueckuii 13k [[PAKOH moctpoen B ¢Tporom cOOTBETCTBUM
C peKOMeH/IallusIMU KOTHUTUBHON aproHoMuku. bmarogaps atomy /[PAKOH
Kap/MHAJIbHO 00JieryaeT TPy/ aJfOPUTMHU3ALMKU U TOBBIIIAET €ro IIPOU3BO/IU-
TEJIbHOCTD.

BesiegicrBue  9TOro  TPyA0EMKOCTb — M3y4YeHMs, pa3padoT-
KU M TIOHMMaHUd aJIrOPUTMOB 3HAUYUTEJIbHO YMEHbIIAETCH.
AnroputTMuyeckoe MbllllJIeHWe CTAHOBUTCH JAOCTYIHBIM JIJIS
BCEX JKeJalonuX. Ydaiuecs mpruodpeTaioT HeoOXouMble 3Ha-
HUSI U YMEHUs, IT03BOJIIONIME TTUCaTh, YMTaTh, IOHUMATh U UC-
110J1b30BATh AJTOPUTMBI.




496

YACTb 8. KAKYIO POJ1b UTPAKOT AITOPUTMbI B YEJTOBEYECKOW KYNbTYPE?

§7. BbiBOAbI

L

2,

CoBpemeHHbIe aJITOPUTMBbI, UCTIOJIb3yEeMbIe BO BCEM MU PE, Ype3BbluailHO
TPY/IHBI /1711 TOHUMAHMS.

CyiecTByoiasi IPaKTUKa U3ydeHusi, pa3padOTKU U SKCILIyaTallMu aJi-
rOPUTMOB TpedyeT HeolpaBAaHHO OOJIBIINX 3aTPAT TPY/a U BPEMEHH.
ITU TPYA03aTPaThl HACTOJBKO BEJMKU, YTO BO MHOTO pa3 MPEeBbIIIAIOT
BO3MOKHOCTU JIIO/IEH.

AsroputMHUYecKasi HerpaMOTHOCTb PAaOOTHUKOB OOBSICHSIETCSI TEM, UTO
n3ydyeHue aJrOpUTMOB SBJSETCS CJAUIIKOM CJI0KHBIM fesioM. [Toatomy
paboTa ¢ aArOpUTMaMu JIJIst TIO/IABJISIIONIEro OOJIBITUHCTBA POodheccro-
HAJIOB OKa3bIBAeTCSI HEBO3MOKHOM.

YT1006bI HONPABUTD J1€J10, HEOOXOAMMO CYIIECTBEHHO 00JIerduTh PaboTy
C AJITOPUTMAMU C TIOMOIIbIO KOTHUTUBHO-3PrOHOMUYECKUX MeTO/10B. B
pe3yJibTaTe HelOCUJIbHast Pab0Ta MOKET CTAaTh MTOCUIHbHOM.
Anropurmuueckuii g3k JIPAKOH nocTtpoen B COOTBETCTBUM € PEKO-
MEH/IalMSIMU KOTHUTUBHOU 3PrOHOMUKHU.

Mosxno npeanosoxutb, 4yTo a3bik JJPAKOH okaxercsa agpdekTuBHbIM
CPe/ICTBOM, TTO3BOJISIONIUM (B COYETAaHUM C JIPYTUMU MeTO/IaMU) B pa-
3yMHbIE CPOKU YCTPAHUTD aJITOPUTMUUYECKYIO HEIPAMOTHOCTD.
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HEOBXOAUMOCTb
KYJIbTYPHbIX
U3MEHEHUW

§1. HA NMOPOTE AJIFOPUTMUYECKON KYNIbTYPHOWU
PEBOJIIOLUN

Ha nameii mianere paboTaioT A€CSATKUA WK, BO3MOYKHO, COTHH
MUJIJTMOHOB JII0/Iei, KOTOPbIE OKA3aJuCh B ITapa0KCaJIbHOM I10-
jnoxenuu. C 0HOI CTOPOHBI, 9TU JIHOAN He 00/1a1al0T 3HAHMS-
mu 00 ajropur™ax. C pyroit CTOPOHbI, OHHU TIOCTOSIHHO KMEIOT
JIEJIO C aJITOPUTMaMU, He JIorajibiBasich 00 9TOM.

Takoe HoJI0KeH e e/l HeIPUEMJIEMO U HYIK/IAeTCsl B UCTIPaBJIe-
nun. Hesb3st CKpbIBaTh OT MUJITHOHOB JIIO/IEH, 94TO UX pabora
cBsizaHa ¢ ajsropuTMamu. HysKHO 1MO3HAKOMHUTb UX C Y/HBH-
TeJbHBIMU (JIsI HUX) JOCTUKEHUSIMU YEIOBEYECKOTO PasyMa.
HykHO OOBSICHUTH 9TUM yBa)KaeMbIM JIIOJSIM, 4TO MX paboTta
MMeeT TECHEHIIYIO CBSI3b C aITOPUTMAMH.

Taxum obpas3om, ecsaTKaM WM COTHSIM MUJIJIMOHOB JIIOJIEH HaJ/[0 IPUBUTDH Ha-
BBIKU aJITOPUTMHYECKOTO MBIIIJIeHMs. DTo OoJibinas pabora. Pabora 1o passu-
TUIO MBIILJIEHUS.

[TocKoJIBKY peub uaeT O KPYIMHOMacHITaOHOM IPeoOpasoBaHUN MbIIILIe-
HUsI, MBI BIIpaBe Ha3BaTh IPsylee mpeodpasoBaHue KyJIbTYPHOU PEBOJIIOIH-
eir. Tounee roBops, anzopummuueckoil KyiomypHotl pesosouuel.

Pazymeercs, airopuTMuueckas peBOJIIOIMS A0JKHA UMETh ITPEAIOCHLIKH.
Ona 0/KHA UMETh BecKue OCHOBaHUS. J{oI?KHbI BOBHUKHYTD YCJI0BUS, KOTO-
phle MTO3BOJIST OCYIIECTBUTh KYJIbTYPHYIO PEBOJIOIMIO HA TTPAKTHUKE.,

Yo 510 32 yeaoBuga? [J1aBHBIM yC/I0BUEM, IJIaBHOM TIPEAIIOCHIIKON aJiro-
PUTMHUYECKON PEBOJIOIUU SBJISIETCS TOT (DAKT, YTO MOSBUJICS NPSIMOU U 1TK-
POKUH Y Th, TO3BOJSIONINI BceM (MJIM TTOYTH BCEM ) JKeJIalolM OBJIa/IeTh aJl-
TOPUTMUYECKUM MblieHuem. [Ipuuem caenath 9T0 B pa3yMHble U peasibHbIe
CPOKM.
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Panbiiie Takoro mytu He Ob110. ITyTh K COKPOBUIITHUIE AJITOPUTMUYECKUX
3HaHWU ObLI 3aKPBIT VIS TOJABJSIONIEro 0oJbIIMHCTBA Jiojiei. HoBbie BO3-
MOJKHOCTU OTKPBLIMCH TOT/A, KOTJA aJrOPUTMU3AIUSA CTajla ONUPATbhCS He
TOJIBKO Ha MaTeMaTHKYy, HO U Ha KOTHUTUBHYIO aproHomMuky. Ilocaemanss cue-
JlaJia aJITOPUTMbI JAPYIKETIOOHBIMU, YEJIOBEUHBIMHU, IIOHATHBIMU JIJISI <HAPOA».

§2. TEXHOJIOTU U TEXHOJIOTUHECKUE AJITOPUTMbI

B rimaBe 40 muta pedb 0 HEMPOTPaAMMUPYIONINX crelruaanctax (Meankax, Omo-
JIoTax, YMHOBHMKAX, 9KOHOMUCTAX, HePTIHUKAX, S9HEPreTUKax U MHOTUX JPY-
rux). O603HAUYMM DTHX CHEIUATNCTOB TEPMUHOM «TEXHOJIOTH».

s Hac BajKHO, UTO «TEXHOJIOTHY:

IIPEKPACHO 3HAIOT CBOIO pabory;

3HAIOT 110CJIE[0BATEIbHOCTD BBIIIOJHSEMBIX UMU JIEICTBUIA, TO €CTh aJi-
TOPUTMBI CBOEH pabOThI. A TakKe aJrOPUTMbI IPEMETHON 00/1aCTH;

He 00J1a/1a10T 3HAHUAME 00 aJITOPUTMAX;

He YMEIOT aHA/JM3UPOBATh CBOM 3HAHUS M BBIAEIATH CPEAU HUX aJIro-
PUTMHYECKYIO YaCTh;

He YMEIOT BbIPa3uTh CBOM 3HaHMs Ha Oymare B hopMe aJIrOPUTMOB.

HazoBem ykasanHbie aJrOpUTMbI (TO €CTh aJTOPUTMbI, ¢ KOTOPbIMU CO-
IIPUKACAIOTCS «TEXHOJIOTU» ) MEXHOA02UYEeCKUMU. 31€Ch YMECTHO BCIIOMHUTD
4acTUYHO (hopMasiMu30BaHHbIe aJTOPUTMBbL. HacTuuHasg (popmMaimsaius o3Ha-
qaeT, 4YTO rpaduuecKril CMHTAKCHUC SA3bIKa SIBJISIETCS MaTeMaTUYeCKU CTPOTUM.
A TeKcTOBbIe HA/IKCHU, PACIOJIOKEHHbIe BHYTPU WU CHAPYKU WUKOH, THUIITYT
HA eCTECTBEHHOM $I3bIKe. JTO OYeHb YI00HO /Il YyuTaTe Ie.

§3. YTO TAKOE TEXHOJIOTUYECKUN A3bIK?

MBI UCXO/IUM U3 TOTO, YTO TEXHOJIOTHUECKHE AJITOPUTMBI SIBJISIOTCS YaCTHBIM
caydaeM OOIIEero MOHITHS «aJTOPUTM>.

CXO/JICTBO TOHSTHI «aJITOPUTM» M «TEXHOJOTUYECKHI aJITOPUTM» UMEET
6oJipioe 3HadeHue. K cokaneHuio, 3To CX0/ACTBO 10 CUX TI0P He IIPUBJIEKAIO K
cebe JJOJIKHOTO BHUMAaHU, UTO B HEMAJION CTEIIeHU CIIOCOOCTBOBAJIO pasjielie-
HUIO HAYKW HA U30JIMPOBAHHBIE «KJIETKH Y, CO3/IaBasi HEOIPaBAaHHbIE TIPETISITC-
TBUS /11 MEKOTPACJIEBBIX M MEKIUCIMIIMHAPHBIX KOHTAKTOB.

CeroiiHsg MpPOrpaMMUCTBI M «TE€XHOJIOTH» (B IIMPOKOM CMBIC/IE
CJIOBa, BKJIIOYAd arpOHOMOB, ME/IMKOB, 11€/1arOTOB, YIIpaBJIeHIIEB
M T.JI.) — 9TO pas3Hble «KaCTbhl», KOTOPBIE TOJIYYAIOT PasHoe 00-
pazoBaHMe M TOBOPSAT Ha Pa3HbIX MPOGECCUOHATBHBIX S3bIKaX.
[Tomo6HbIe Oapbepbl CHJIBHO 3aTPY/AHSIOT B3aMMOIIOHUMAaHME
MEXIy ClelraJIncTaMu.

HasBannblii HeloCcTaTOK (prHHOCTH B33HMOHOHHMHHI/IH) MOKHO oOcCJia-
OUTH UJIN YCTPAaHUTDL, CO3/1aB A3bIK, OJIMHAKOBO y,[l06H]JlfI A «TEXHOJOTOB»,
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IPOTPAMMKCTOB W JIPYTUX crenuaauctoB. [Jas obo3HaueHusl 9TOrO sI3bIKa
npe/iiaraeTcst TepMUH MexHos3blk (TEXHOJOTUYECKU SI3bIK).
[IepBbIM KanaAMAATOM Ha POJIb TeXHOA3biKa gaBJsieTcst JJPAKOH.

84. TEXHOA3bIK — A3bIK HOBOI'0 TUMA

Texnosa3bik uMeeT JBoHOe HasHaueHue. C 0/lHOM CTOPOHBI, OH JIJaeT BO3MOXK-
HOCTD (Kak M JiI0OOH JAPYroil aIroOpuTMUYECKHIl S3bIK) IIPOEKTUPOBATD AJIr0-
putMbl. C IpyToit CTOPOHBI, OH MIO3BOJISIET CTAaHAAPTU30BATh 3aMMCh TEXHOJIOTH-
YEeCKUX aJITOPUTMOB (TEXHOJOTHYECKHUX ITPOIECCOB) J1I0O0N IPUPO/IBI B JII000I
npeMeTHOU obacTu. IIpuuem sesraTh 3TO TAKMM 00pa30M, 4TO CTaH/[apTHasI
3aIMCh OKa3bIBAETCs, BO-IIEPBbIX, Oojiee CTPOroii, cBOOOIHON OT 1IPobHEoB U
JIBYCMBICJIEHHOCTEH, BO-BTOPBIX, 00JIee HATJIS/IHOM, J0XOYMBOM U OU4eHb Y100-
HOU JIJIT YU TATEJIs.

Takum 00pasoM, MexHoA3blK — ITO A3bIK HOBOTO THUIIA, KOTOPBINA coueTaer
MaTeMaTUYeCKyl0 CTPOTOCTh aJITOPUTMHUYECKOTO S3bIKa C 3PTOHOMHYHOCTHIO
I3bIKa MEKOTPACJEBOTO U MEKIUCIIUILIMHAPHOTO OOIEeHUsI, IIPUTOTHOTO JIJIsI
HaTJISIHOTO ONMCAHMS TEeXHOJOTMM U B3aMMOIIOHUMAHUS MEXKIY CIeluaInc-
TaMHU.

Yrounum mnoustHe. TexXHOA3bIK — OOIMI TepMuH, 0003HAYAIOIINN BCe
a3pikn JIPAKOH-cemelicTBa, B TOM 4ncJe:

® rubpuHbIE SI3BIKK ITporpaMMupoBanust (CM. TyiaBy 16);
® yactuuHO (hopMasM30BaHHbIE SI3bIKYU (CM. TyIaBy 39).

Bce apakoH-sI3bIKM MMEIOT €UHbIN rpaduuecKuil CUMHTaKCUC. ITO 00ec-
IIeYMBaeT 3PUTEJIbHOE CXOJCTBO JIPAKOH-CXEM Pa3JIMYHBIX JIPAKOH-A3bIKOB.
Kaxkiplit SI3bIK ]paKOH-CeMeCcTBa OTJIMYAETCS TeM, YTO UMEET CBOI cOOCTBEH-
HBIM TEKCTOBBIM CHHTaKcHC. PazHooOpasue TEeKCTOBbIX CMHTAKCUCOB obecrie-
ypBaeT OOraTCTBO BbIPA3UTENbHbBIX CPEICTB.

[ToxBenem uroru. B Hacrosiiee BpemMsi OTCYTCTBYET HPOCTON M Y100HbBII
SI3bIK, PACCYMTAHHBIM Ha OTPOMHYIO apMUIO HEITPOTPAMMUCTOB U ITPOTPaMMUC-
TOB, yJIy4IlaoNinii paboTy yma u obJjierdaioninii IoHuMaHue 1 B3auMOIIOHU-
MaHue. TexXHOS3bIK 103BOJIIeT 3aI0JHUTD 3TOT MPOOeI.

§5. IEKJIAPATUBHbIE 3HAHUA

HYenoBeueckue 3HaHUA, BIPa)KEHHbIE C TIOMOIIbIO TMCbMEHHOTO SI3bIKA, MOKHO
pa3OuTh Ha JIBE YACTU: TEXHOJIOTHYECKUE (IIPOIe/yPHbIE, AITOPUTMUYECKHE) 1
JleKJIapaTuBHbIe (CM. TJIaBy 2).

[lns m3nokeHus: aeKkJapaTUBHBIX 3HAHUUM TIpe/ICTaBUTEIM Pa3HbIX ITPO-
(peccuii MCTIONB3YIOT pa3yIMuHbIe JIeKJIapaTUBHbBIE SI3bIKW, B TOM 4YHCJIe Tpa-
(puueckue. Hanpumep, aekmapaTuBHbIe 3HAHUSI KOHCTPYKTOPA BBIPAKAIOTCH
Ha s13bIKe KOHCTPYKTOPCKUX YepTeKel, 3JeKTPUKa — Ha SI3bIKE 3JIEKTPUUECKUX
cxeM, reorpaga — Ha s3bIKe reorpapuuecKux Kapr.
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§6. MOXXHO 1 CO34ATb YHUBEPCAJIbHbIW TEXHOA3bIK?

boabiioit muaTepec mpeacTaBisieT BOIPOC: MOKHO JIM CO3/1aTh YHUBEPCAJIbHBIN
SI3BIK TIPeICTaBIeHMS TTPOMecCUOHATbHBIX 3HAHUMN, YI0OHBII JIJIsT CIIeIiHaInC-
TOB J1I0001 1TPOdecCuu 1 MO3BOJISIONIMI YIYUIIUTh B3BAUMOIIOHUMAHUE MEK/LY
HUMU?

Jlnst jekmapaTMBHBIX 3HAHUN OTBET, OYEBU/IHO, OYET OTPUIATEIbHBIM.
[ToToMy 4TO HE/Ib3d CKPECTUTD yoKA C €KOM U IIPUAyMaTh Pa3yMHBIN U 110J1€3-
HBII THOPUJL DJIEKTPUYECKOM CXeMbl U Teorpaduueckoit KapThl (M1 KOHCTPYK-
TOPCKOro 4yepreska). Takoil 1myTb Hen30eKHO BeIeT B TYIHK.

[TosToMy mpUAeTCss CMUPUTBHCS € BBIBOJAOM, YTO CIEI[MAJUCThl Pa3HbIX
podeccuii OyaAyT ¥ BIPEAb UCII0JIb30BATh MHOKECTBO CAMbIX Pa3HOOOPa3HbIX
JIeKJIapaTUBHBIX I3bIKOB. Y HU(MUKaIIM 3/1eCh HEBO3MOJKHA.

B otsimune ot sekaapaTuBHbBIX 3HAHWH TEXHOJIOTUYECKUEe (AJITOpUTMHUYeC-
Kye, UMIIepaTUBHbIE, IPOIIE/yPHbIE) 3HAHMS CIIEIMATUCTOB J1I000T0 POdUIIs
UMEIOT B TOYHOCTU OJIMHAKOBYIO CTPYKTYPY, KOTOPasi HUCKOJIbKO He 3aBUCHUT
OT KOHKPETHOM CIIeNMabHOCTU U TPEAMETHONH 00J1acTu.

OTcroa npoucTeKaeT BaKHbIM BBIBO/I:

s otoOpaskenust JOOBIX TEXHOJOTHYECKUX (aJITOPUTMHUYEC-
KNX) 3HAHUI MOKHO MCIIOJIb30BaTh OJIMH U TOT K€ TEeXHOSI3bIK,
001U 1151 BCeX HAYYHbBIX U ylleﬁﬂblx JINCITATIIIAH.

§7. APTYMEHTbI B 3ALLUTY TEXHOA3bIKA

1. TexHOSI3BIK MO3BOJISIET BbIpakaTh JII0ObIE TEXHOJIOrHYeCcKue (aJaropur-
MUYECKUE) 3HAHMS B JIIOOOU HpeiAMeTHON 00JIacTu B eOuHol cmandapmmot
epagpuuecxoil popme. OH UMeeT cTaHAAPTHBIN rpadUIecKuii CHHTaKCHUC.

2. TexHoA3bIK MOKET UI'PaTh POJIb MEKOTPACIEBOTO U MEKAUCIUILIINHAP-
HOTO $I3bIKa, COAEICTBYIONIEr0 PelleHnio BaskHeiel mpobaeMbl — 1pobieMbl
B3aMMOTIOHMUMAHUST MEK/1y YUalllUMUCS, CIIeIMaJIUCTaMU U YYeHbIMHU.

3. Texnonornueckne 3HaHus (TO €CTh CPEJACTBA /IJIsT OTIUCAHUS CTPYKTYPBI
JIeSITeJIbHOCTH ) UTPAIOT 0COOYIO POJIb B YEJIOBEYECKOH KU3Hu. B camom jede,
4yesioBeK — JedarenbHoe cyniecTBo. OT pox/ieHus: 10 CMepTH OH HelPepbIBHO
neiictByet. [lessTeIbHOCTH BbIpakKaeT CYIIHOCTb KM3HU. DesnesTebHOCTD —
9TO cMepTh. 1loaTomMy 3HaAHUSA O CTPYKTYpE ACATEAbHOCTU (TEXHOJIOTHYECCKUE
3HAHMS ) COCTABJISIOT Ba’KHBIM KOMIIOHEHT Y€JI0BeYEeCKUX 3HAHUM.

MoOKHO TPeION0KUTD, YTO B CUCTEME YeJIOBEUECKUX 3HAHUI TeXHOJIOT U -
yecKHue 3HaHUSI UTPAIOT POJib Hecyllell KOHCTPYKIIMU WK KapKaca, KOTOPbI
CKpeIisieT Mexy co0oit (CKaenuBaeT, IIeMEeHTUPYeT) OT/ie/ibHbie (DparMeHThbI
JleKJIapaTUuBHBIX 3HaHU. CKazaHHOe XOPOIIO COTJIACYyeTCsl ¢ U3BECTHBIM MHe-
HHEM, COTJIACHO KOTOPOMY

«OOJIBIIMHCTBO 3HAHUI 00 OKPY’KalOIleM MHPe MOYKHO BbIpa-
3UTb B BU/IE TIPOIIE/LYP WUJIU TTOCJIe/I0BATEJIbHOCTHU JA€UCTBU I, Ha-
NpaBJIEHHBIX Ha JJOCTUKeHNe KOHKPeTHBIX I1esieit» [1].
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§8. A3bIK 414 B3SAUMONOHUMAHUA OYEHb HYXKEH

ConmabHO-9KOHOMHUYECKHE yeIeXu 00IecTBa CUJIbHO 3aBUCST OT pa3padoTKu
Y BHE/[PEHMSI HOBBIX TEXHOJIOTUM (HOBBIX aJITOPUTMOB). MeK/y TeM CIIOCOo-
OBI ONTMCAHWS CTPYKTYPHI JIESITEIbHOCTH U HOBBIX TEXHOJIOTHYECKHUX TIPOIECCOB
(aJITOPUTMOB), UCIIOJIb3YEMbIE CIIEIUATUCTAMU-TEXHOJIOTAMHM, HEJOCTATOYHO
bopmasinzoBanbl 1 €/1a00 UCIOJB3YIOT OIBIT, HAKOILJIEHHBIH B aJIrOPUTMHU3a-
I[UK U IPOTPAMMHUPOBAHKU.

C apyroii CTOPOHBI, MHOTHE MaTeMaTHKH, aJITOPUTMUCTBI U ITPOTPaM-
MUCTBI UCIBITHIBAIOT CEPbe3HbIe 3aTPY/HEHUS [IPU HEOOXO[UMOCTU HATJISI/I-
HO U JIOXO{YMBO OMUCATh CYIIHOCTD, CTPYKTYPY M COEPKaHUe Tpe/iIaraeMbiX
MaTeMaTHYEeCKHUX PEIeHUI, aJIFOPUTMOB M CO3/[aBa€MbIX IIPOrPAMMHBIX KOMII-
JIEKCOB | TIepe/laTh COOTBETCTBYIONINE 3HAHUS IPYTUM JITO/ISIM.

B 0060oux ciy4asix IpUYMHON 3TOTO U3bSITHA SIBJISIETCS OTCYTCTBUE HEOOXO-
JTUMBIX CPE/ICTB B3aNMOIIOHUMaHKs. B JaHHOM c/rydae 1o/ CpeZicTBOM B3aMMO-
MOHMMAHUS MOHUMAETCsl TeXHOsA3bIK. OH MOKeT 00eciednTh BhICOKOd(d(hEK-
TUBHOE WHTEJLJIEKTyaJIbHOE B3aMMOIIOHUMaHUe ¥ MPOU3BOJICTBEHHOE B3aUMO-
JeiicTBHIE MEXK/Y JII0JAbMH, 4YTO 0COOEHHO BasKHO, B YaCTHOCTH, IIPU CO3IaHUN
KPYITHOMACIITAOHBIX TPOEKTOB.

Hysk/1a B TaKOM SI3bIKEe BeCbMa BeJIMKA.

Nsnoxennbie cooOpakeHus MO3BOJISIOT C/IeJIaTh JiBa BbIBOJIA.

® Cozzanue TeXHOSI3bIKA ABJSIETCS OCYIIIECTBUMOM 3a/1aueil.

® lVIcKOMBIN SI3BIK CJIYET CTPOUTH He KaK sI3bIK OTOOpaKeHus JeKJiapa-
TUBHBIX 3HAHU I, a UMEHHO KaK TeXHOSI3bIK, TO €CTh 3bIK TEXHOJIOTHYEeC-
KUX (QIrOpuTMUYECKUX ) PO ecCuoHaIbHbIX 3HAHU .

Conep:kaHne KHUTU CBUIETEIBCTBYET, YTO BCe OMUCAHHBbIE KayecTBa MPuU-
cymu 431Ky JPAKOH.

§9. HEOBXOAUMOCTb KVJIbTYPHbIX U3MEHEHUM

CoBpeMeHHbIE KOMITbIOTEPHBIE S3BIKM IPEACTAB/SIOT COO0M 3aMedyaTeIbHOe
poctukenne 1 ah@eKTHBIN TPOPLIB B Oyayiiee. BmecTe ¢ TeM /it HUX Xapak-
TepHa onpezie/ieHHas OTPaHMYEHHOCTh, TaK KaK B MX 3a/la4y He BXOJMUT CO3/1a-
HUE TOVIMHHO «HAPOJ/IHOTO» MEKOTPACJEBOTO g3blKa (TEXHOS3bIKA), IIPe/HAa-
3HAYEHHOTO:

® /Ui MHTEJIJIEKTYaJTbHOTO B3aMMOTIOHUMAHMS U B3AMMO/IECTBHS CIIEIN-
aJINCTOB pasHbIX Mpodeccuii;

JUUIst yarydiineHusi paboThl yMa;

17151 3 HEeKTUBHOTO OIMUCAHUS CTPYKTYPBI /1€SITE€/IbHOCTH;

JIIST TIPOEKTUPOBAHUS TEXHOJIOTUYECKUX AJITOPUTMOB U COIMATBHBIX
TeXHOJIOTUH;

JIJTSI MOIITHOTO POCTa IMPOM3BOIUTEBHOCTH B TIpoliecce hopMaiu3aium
AJITOPUTMHUYECKHUX PO eCCUOHATBHBIX 3HAHHIA.



502 YACTb 8. KAKYIO POJIb UTPAKT AITOPUTMbI B YETOBEYECKOW KYJIBTYPE?

Ha nam B3TJIA L, TEXHOA3BIK JOJIZKEH TTOBJIEYD 34 co0oii oIrpe/jace-
JIEHHbBIC UBMCHCHUA B KYJIbTYPE, UHA4YC IrOBOPsA — CTAaTb HOBbIM
ANEMEHMOM S3bIKOBOU KyJivmypuol.

[TpencraBisieTca yMeCcTHOU caeylomas aHaaorus. Heckoabko croseTui
Ha3a/l pa3BUTHE MAIIMHOCTPOEHUS U CTPOUTEJIBLHOTO JieJla C/ePKUBAJIOCh Ha-
pPSALY C IPYTUMU IIPUUYMHAMU OTCYTCTBUEM $I3bIKA, TTO3BOJIAIONIETO d((HeKTUB-
HO (huKcHpoBaTh HeOOX0MMbIe 3HaHUs. OO0IIecTBeHHast HOTPEOHOCTH B TAKOM
sI3bIKe ObLIa YPE3BbIUYANHO BEJIMKA.

Korna dpanigysckuit matematuk lacmap MomK BiiepBbie TTPe//IOKUII
u/led HauepTaTeJbHON TeOMeTPUM M MOSIBUIMCH TPU npoekituu (dacaz, 1iaH,
npogub), aTO NMPUBEIO K (POPMUPOBAHUIO, 3aKPEIJIEHUIO B CTaHapTaxX U Bce-
MUPHOMY PACIPOCTPAHEHUIO SI3bIKa KOHCTPYKTOPCKUX U CTPOUTEIbHBIX YepTe-
Kel. [Tocaeanuii ctasm olHUM U3 BasKHEUIIINUX S3bIKOBBIX CPE/ICTB TEXHUYECKOU
IIUBUJIM3AIIMU U OTHOBPEMEHHO /IOCTOSTHUEM MUPOBOU KYJIbTYPHI.

Ye10BeUECTBO MOJIYYUJIO CTOJIb HEOOXOAUMBII U TaBHO OKHIAaeMBbIi SI3bI-
KOBBII MHCTPYMEHT /1Jis1 (huKcaiuu u o0oraeHusi COOTBETCTBYIONNX 3HAHMIA.
B urore pazButue 1poOMbIIIJIEHHOCTH 3aMETHO YCKOPUJIOCH.

Jlymaetcsi, cerojiHsi MMeeT MeCTO HMPUMEPHO Takas Ke CHUTyaius, uho
cchopmupoBasiach obIecTBeHHast HOTPEOHOCTH B TEXHOSI3bIKE, PEIIAIONIETo T1e-
peuyrcIeHHble BbIIIe 3a/1a4u.

M 3BecTHO, 4TO

«MHOTHE JIIOJU C AaKTUBHBIM YMOM U OJIECTSIIUME U/IeSIMH OKa3bi-
BAIOTCSI HE B COCTOSIHUM 3aCTaBUTh CBOUX KOJIJIET TOYHO MOHSITH,
4TO OHU MMEIOT B BH/LY», IPUUYEM I10/[0OHAsi CUTYaIMsl, BbI3BaH-
Hasl HEeaJleKBaTHOCTHIO UCIIOJIb3YEeMBbIX SI3bIKOBBIX CPE/ICTB, SIBJISI-
eTCsl O/THON U3 TPUUMH HEI0CTAaTOYHON BOCTIPUUMYHUBOCTU COBpe-
MEHHOUW MH/IyCTPUU K HOBBIM Hjesim [2].

ITU U Apyrue cooOpaKeHusi CBUAETEIbCTBYIOT O TOM, 4TO JIJISI
VJIyUIIeHIS B3BAaUMOIIOHMMAaHUsI HEOOXOAMMO ITPOBECTH OTHIO/b
He IIPOCThIe CHCTeMHbIE U3MEHeHUs B KyibType. [To-Buagumomy,
B KaueCTBe OJHOTO U3 MEePBbIX IIaroB Ieaecoo0pasHo c/eaaTh
TEXHOS3BIK YaCTbl0 CHCTeMbl 00Pa3oBaHUs B IIKOJIE U BYy3e.
[IpuueM He Kak (aKyJIBTaTUB, a KaK 00s3aTeIbHbII KOMIIOHEHT
yueOHOM ITPOrPaMMBbl.

§10. BbIBOJbl

Hwuke nznaraiores te3ucobl 0 Bo3MokHOU posu sg3bika JIPAKOH B yesioBeuec-
KOU KYJIbTYypeE.

1. A3bikn IIPpEACTABJICHUA ACK/IaPpAaTUBHDBIX 3HAHUU He IMoA1ar0TCA y'HI/I(bI/I-
Kall1uu. C TexHOJIOrMYECKUMU (EUII‘OpI/ITMI/I'-IeCKHMH, UMIIEPATUBHBIMH,
HpOL[eﬂ,yprIMH) 3HAHUAMHU CUTYAILIUA NHA. CYLL[BCTB;YBT BO3MOHOCTD
IMOCTPOUTDL yHHBepcaﬂmef& TEeXHOJIOTUYECKUU SI3bIK — MEeXHOS3bIK.
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2. B Hacrosiiee BpEM:A OlIYyIIAETCA OCTpasA HGO6X0,HHMOCTb B BBICOKOTOY-
HOM CpPe€/ICTBE /IJId YJIy4YIIEeHUA MHTEJIJIEKTYaJIbHOTO B3aMMO/IEMCTBUS
MEX/IAY JIOAbMH — TEXHOA3DBIKE.

3. TexHOs3bIK MOXKET CTaTh HOBBIM 3JIEMEHTOM SI3bIKOBOI KyJIbTYPbI YeJI0-
BEYeCTBa.

4. Bmmxaimumu anajnoramu si3pika JJPAKOH cayskar 610K-cXeMbl airo-
PUTMOB, JiMarpaMMbl 1moBezienus a3bika UML v niceBokoa. OHaKO OHU
00J1a/1a10T Cepbe3HbBIMU HEJAOCTATKAMU U 110 CBOMM 3PrOHOMUYECKHUM
U JIMJAKTUYECKUM XapaKTepUCTUKAM 3HAUYMTEJIbHO YCTYHAIOT SI3BIKY
JIPAKOH. [ToaTomy B KauecTBe TEXHOSI3bIKA U HOBOTO JIEMEHTA KYJIb-
Typbl cieayeT ucnoab3oBatb [[PAKOH, a He ykazanHble cXeMBbl.

5. Craska na a3bik JJPAKOH gBisieTcst onpaBanHoO#, TaKk KaK OHa I103-
BOJISIET OCYIIECTBUTb CHUCTEMHbIC U3MEHEHUS B KYJIbType: B CUCTEMEe
obOpasoBaHus, Ha IPOU3BO/CTBE (IIPOrPAMMbI M TEXHOJIOTHH ), B HayKe
(yaydiienue oO0LEeHUsT MEXKAY YYEHBIMH ), B COIMAIbHBIX TEXHOJIOTHSIX
1 JIPYTHX 00J1aCTsIX.

6. Usyuenue texnosizbika JPAKOH pomkHO OBITH NMPEaycCMOTPEHO B
cpe/iHel U BbICIIeH 1iKoJie. /[ 3TOTO TEXHOSI3bIK HYKHO CIIeIUaIbHO
ITPUCIIOCOOUTD, CeaTh JIETKUM, JOCTYITHBIM /IS ITKOJbHUKOB U CTY-
JICHTOB.



AJITOPUTMbI A0JIKHbI
bbiTb MOHATHbIMM
(BMecTO 3aKnioyeHus)

3AYEM HANMMUCAHA 3TA KHUTA?

B 3101 KHHIre MBI OMBITAINCD:

@® IPOBECTU YETKYIO I'PaHb MEK/Y aJTOPUTMH3AI[MEl ¥ TPOrPaMMHUPOBa-
HUEM;

COCPE0TOYNTH BHUMAaHIE Ha a/IFOPUTMAX, OCTABUB IIPOrPaMMUPOBAHIE
3a paMKaMU KHHTH;

U3JI0KUTH OCHOBBI aJIFOPUTMU3AIINY;

CO3/1aTh CPe/ICTBa, 0OeCcIeunBaIOIIe MAKCUMAIbHO BO3MOKHYIO TOHSIT-
HOCTB aJIropuTMOB. U 3a cueT aTOrO0 cderamsv anzopummol 00CmynHvLmMu
015t <Hapoda».

KPUTUKA TPAAULUOHHbBIX NOAX0A0B

[Ipeskrue crrocoObl 3arucy aIrOpUTMOB yeTapesn. OHU CMIIKOM TPYAHbBI J1JIsk
HOHUMaHUsS U TPeOYIOT HeOIpaBAaHHO OOJIBIINX TPY/103aTpar.

JlpeBHuEe, HO KMBYYHE HPUBBIYKKM CTABAT HEIPEOOJMMbIH Oapbep s
OOJIBITMHCTBA JIIOJIeH, KOTOPbIEe XOTST HAYYMTHhCS BbIPA’KaTh CBOM 3HAHMS,
MBICJIU U TIJIaHbI B hOPMe aJrTOPUTMOB.

Tpaguinonsbie (GOpMBI IIPEACTABIECHUS AJITOPUTMOB OTKHJIM
CBOM BEK U JOJIKHBI COUTU €O clieHbl. VIMeHHO OHM HecyT OT-
BETCTBEHHOCTD 3a T'OCIIO/ICTBYIONIYIO Ha Halllel IjlaHeTe ajro-
PUTMHYECKYIO HEIPAMOTHOCTbD.

KAKWUE PE3VJIbTATbI MOJIVHEHbDI?

® [Ipe/sioskeH HOBBIH CIIOCO0 3aIIUCH AJITOPUTMOB — OPAKOH-CXEMDL.
® Dbuiarosapst 5ToMy HOBILIECTBY aJITOPUTMbI CTAHOBSITCSI 3HAYUTENBHO 00O-
Jiee TIOHSITHBIMU, OOIIEI0CTYITHBIMU, KPUCTATIbHO SICHBIMMU.
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® licnosb3oBaHue IPaKOH-CXEM II03BOJISIET IOBBICUTL ITPOM3BOIUTEIb-
HOCTh TPy/la MPU pa3padOoTKe, aHAIU3€e U TPOBEPKE aJrOPUTMOB (BO3-
MOJKHO, B HECKOJIBKO pas).

® /IpakoH-cxeMbl 00JIETYAIOT U YCKOPSTIOT 0OyUeHe aJiTOPUTMU3AIIH,

® HoBblil criocob 3ammmcy 1aeT BO3MOKHOCTD KOPEHHBIM 00pa3oM U3Me-
HUTb CHCTEMY 00pa3oBaHust B 00JiacTH aaroputMusaiiu. Y mosnako-
MUTH C aJITOpUTMaMu O0Jiee MIMPOKKE CIIOU HACEJICHUST;

MosxHO TIpe/IloJI0KUTh, UYTO BHE/IPEHUE JPAKOH-CXEeM B MacCCO-
BYIO IIPAKTUKY IIOMOKET 00eCIeunTh JIUKBU/IAIIMIO aJlTOPUTMH-
4eCKOM HerpaMOTHOCTH.

NOHATHOCTb AJITOPUTMOB

ITpu paspaboTKe A3BIKOB /IS 3alIUCH aJITOPUTMOB (AJITOPUTMUYECKUX SA3bIKOB)
00BIYHO BhIZBUTAETC Pz TpeboBanumii. K coxkanenuio, cpegy HUX, KaK IpaBH-
JI0, OTCYTCTBYET caMOe BaxKHOe /1 Ye/I0BeKa:

<<AJII‘OpI/ITMbI, 3alluCblBa€MbI€ Ha aJITOPUTMHUYECKOM A3bIKE,
JIOJIZKHBI OBbITH TOHATHBI JUJIA 9€JIOBEYECKOTrO 3pUTEJIBHOTO BOC-
[IPUATHA U y,I[06HI)I JJIA 9eJIOBEYECKOT'O MbBITIIJIEHU A >,

C0BO <«IOHSATHBI» cJielyeT MOsSICHUTh. HysKHBI He TTPOCTO MOHSTHBIE, a 8
gvlculell cmeneny TOHATHBIE aJITOPUTMBL. TO 3HAUUT, YTO /I0JIKEH BBITIOJTHATh-
csI IPUHINIL «B3rystnya — u cpady nonsia!ls, «[locmoTpes — u MUTOM BO BCceM
pasobOpasics!».

C yuyeToMm 3TUX TOSICHEHUI BBOJUTCS TEPMUH «KPUTEPUI CBEPXBBICOKOM
IOHATHOCTHU».

Otnunune s3bika [[PAKOH coctout B TOM, UTO SI3BIK JI0JIKEH YIOBJIETBO-
PSITh JJAHHOMY KPUTEPHIO. DTO 3HAUMT, UTO TPeOOBaHMEe MOHSITHOCTH aJITOPUT-
MOB PacCMaTpUBAETCS KaK 21A8HOe, npuopumemmuoe, Hauboiee eajxcroe mpeodo-
sanue K A3blKy.

YTo6bI BBIOJHUTH yKa3aHHOE TpebOoBaHUe, OJHON MaTeMaTHKH MaJio.
Hapsiny ¢ mMaTeMaTHKON, HEOOXOAMMO HCIO0JIb30BaTh KOTHUTUBHYIO 3PTOHO-
MHUKY.

KOrHUTUBHAA 3PTOHOMUKA

Aszpik IPAKOH umeet aBe onopsl. IlepBasg — maTtemaTtuka. Bropas — rncuxo-
JIOTUS, TOYHEee, KOTHUTUBHAS 9ProHoMuka. VMIMeHHO sproHomMmKa mo3BOJISIET
cliesaTh APaKoOH-CXeMbl U3SANIHBIMU U ocTyTHbIME. [Ipu cozpanun [[PAKOHa
OBLJI MCIIOJIb30BaH HAYUYHbIN ITOJX0/] K 9PrOHOMHU3AIMN KOHCTPYKIMI SI3bIKA.
Takoil MoX0/1 MO3BOJIMJI YIYUIIUThH BU3YaJbHbIe 00pa3bl s3biKa (BU3yaJbHbIe
(popmbl (bukcanuu 3HaHMIA), COIJIACOBAB UX C TOHKMMHU XapaKTepUCTUKaMU
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rja3a u Mo3ra. TOHKMMU, HO XOPOIIIO U3BECTHBIMU B KOTHUTUBHON 9PrOHOMMU-
Ke, ITICUXO0(U3NOJIOTUH, HEHPOOMOJJIOTHH.

KoruuruBHasi 9proHoMuKa Imo3BoJiija npeodpa3oBarh HeyA00HbIE U yC-
TapeBine OJOK-CXeMbl B dJIeraHTHbIC OYepTaHUs HMPUATHBIX M JLOXO[YUBBIX
JIPAKOH-CXEM.

C nosiBiieHuEeM J[paKOH-CXeM pa3padoTKa aJrOPUTMOB CYIIECT-
BEHHO O0OJieryaercs.

JIPAKOH — kauecTBeHHO HOBBIN 9Tall pabOThI ¢ aIrOPUTMAMHU.

CTAHET IU APAKOH YEMITUOHOM MUPA
N0 KPUTEPUIKO «MOHATHOCTb AJITOPUTMOB»?

[Ipetensus [IPAKOHa na «<MupoBoe rocmoictBo» orpanudena. OH BCTyIaer
B KOHKYPEHTHYIO 60pbOY TOJIBKO ¢ MMIIEPATUBHBIMU U IPOIEAYPHBIMU S3bI-
Kamu (TouHee, C UMIIEPATUBHO-TIPOIEIYPHBIMU YaCTAMU SA3bIKOB). VI TOJIBKO B
TOM CJIydae, KOT/Ia ROHSMHOCMb AJI20PUMMOS SIBJISIETCS TJIABHBIM TpeOOBaHUEM
K A3bIKY. TeM, KTO JKeJiaeT 1nmucaTb HeIMOHATHbBIE UJIW TPYAHbIE I/ TOHUMaHU
asroputmbl, IPAKOH ne nyxen.

TpeboBanue y1000MOHATHOCTH aJITOPUTMOB BCE Yallle BBIXOIUT
Ha nepeannii miad. [Hostomy mancer [IPAKOHa na nobeny B
KOHKYPEHTHOU O60pb0e ¢ APYrMMU SI3bIKAMU PACTYT.

APAKOH-KOHCTPYKTOP

JIpakOH-KOHCTPYKTOP — BEPHBLIA cJiyra aJrOpUTMUCTA. IJTa
KOMIIbIOTEPHAsI IIPOrPaMMa CIIocoOHa OKa3aTh YEJI0BEKY OIPOM-
HYIO TIOMOIIb IIPU CO3/IaHUU AJITOPUTMOB.

BuyTpu mnporpammbl crpsiTaHa CJOKHasg MaTeMaThka (UMCUMC/ieHue WKOH
U JIP.), HO IIPeJIeCTb B TOM, UTO TIOJIb30BATE/II0 3HATH ATY MAaTeMaTUKY He HYX-
HO. UTo0ObI 0OeceunTh MaKCUMaJIbHbIe Y100CTBa /I YeT0BeKa, OOJIBIIMHCTBO
(bYHKIMI 110 CO3IaHNI0 aJITOPUTMOB (KpOMe TBOPYECKHX orepaliuii) 6eper Ha
cebs1 IPaKOH-KOHCTPYKTOP.

Kpome ToT10, 1IpakOH-KOHCTPYKTOP OCYIIECTBJISET aBTOMAaTUYECKOEe JI0Ka-
3aTeJIbCTBO MPABUJIbHOCTU /IPAKOH-CXeM, TapAaHTUPYs NMPUHIUITHATIBHYIO He-
BO3MOJKHOCTH OIIMOOK BU3YaJIbHOTO CUHTAKCHCA.

BesomubouHoe mpoekTrpoBanme rpapuku ApakoH-cXemM — BaKHOE IIPeuMy-
II€CTBO, MOBBIIIAIONIEE TIPOU3BOUTEIBHOCTD TPY/1a IPHU IIPAKTUYECKOU padoTe.
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I'AE CKAYATb 1PAKOH-KOHCTPYKTOP?

OTBer man Ha cTp. 414.

HeuckioyeHo, 4To K MOMEHTY BbIX0/1a 9TOM KHUTH Ha caiiTaX « BusyasibHbIN
a3pik JIPAKOH>» http://drakon.su/, «Anropurmuueckuii a3pik [[PAKOH»
http://drakon-practic.ru/ u ¢popyme http://forum.oberoncore.ru/viewforum.
php?f=77 nosgButcs HoBasg nHdopmaiysa o paspadoTke 00IIeJOCTYITHBIX HHC-
TpyMeHTaJabHbIX mporpamMm sg3bika [JPAKOH.

CM. Tak:Ke 3JIEKTPOHHYIO 3HITUKJIONEeANI0 «Bukunenus», cratbs «/PA-
KOH (anroputMuyecKuil 3bIK)».

Kak cBi3aTbCs C aBTOPOM?
InekTpoHHasa noyta: vdp2007@ bk.ru
Ten. 8 (495) 331-50-72

8 (495) 535-34-13
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Onnocrpannutbiid cuayat 372, 376
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— BBOj 207, 209
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— nonka 197, 201, 202
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240



MPEOMETHbIN YKA3ATETb

519

[Iynxr camanus (concurrent join) 237, 240
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Pekypcusiibie ajiroputmbl 365-368
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Texcrosbiii cunrakcuc 75, 77, 132, 259,

263-266, 499
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Teso BeTku 44, 45, 390
Teno nukia 119, 130, 139
Texnosasvik 499-503
Touxka BBosa 417
Touka jay6auposanus 378, 380, 383, 386
Touxka npucoexaunenns 378, 380, 383, 386
Touka paspsiBa 1pocras 378, 380
Touka cauanus 78,79, 111, 399, 421
Tpeyroabnuk 227-231, 237, 240, 241
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Y nanuts Betky 409
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Yupasusiomas rpaguka 12, 471
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123, 130, 139, 141, 144
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Dopwmysia mapuipyTa 78, 81, 83, 99
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[Iuka B mukie 132, 140-152

[Ty rubpunbiii 114, 123, 132
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[HTammyp 56-60, 66, 70-72, 77, 82-85, 88,
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421, 464, 470
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[Tammyp-cxema 427, 428, 433, 434, 449, 451
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[TTanka 46, 48, 205, 302, 303
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putMmoB 84, 108, 189, 421
JKBUBAJIEHTHbIE aJrOpUTMbl 75, 84, 93,
112, 165, 198, 244, 247, 256, 258,
377,378, 380, 383, 392, 464, 470
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— anroput™m 9, 54, 336
— ajropurmudeckuid si3uik 9, 11, 301, 487
— texeT 184-204
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