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Onez @ponos

Ha MoMeHT Hanmcanusi 3TOro OT3bIBA, Y MEHSI €CTh TPH MTPUJIOKEHUST
B AppStore. 3a miedamu HeGOJIBLION OIBIT IPOTPAMMUPOBAHUS Ha
PHP. [To aroii kHuru mapy pas mpoboBas uydars Swift, Ho He xBarta-
JIo Bpemenu u teprenust. B nos6pe 2018 roga npuobpet 4-e usganue
kHUTH. Yepes 4 Mecsia u3ydyeHus: U mapajjieIbHOrO HaUCaHWSsT
HPUJIOKEHMS, BBLIOKUI ero B AppStore. JInuuo s MeHs ObLIO
MPOJYKTUBHO YUYUTHCS 110 KHUTE, BBITIOJIHSTH JIOMAIIHUE 3aIaHUsT
B KOHIIE KaXKI0H I71aBbl. 3aTpaThl HA KHUTY IMTOJTHOCTHIO OKYTTUJINCH.

Cmanucnas Crunuenxo

Kax-To st permut, aTo 66110 GBI KJIACCHO CO3MATH CBOE TIPHIOKEHIE
s Tesiedpona. Tak Kak y MeHst ObLI aiichoH, TO BbIGOD Has Ha Swift.
Ciryyalino HaTKHYJICS Ha 3-e u3fanue Kauru Bacuiams YcoBa B uH-
TepHeTe U cpa3y JKe ee 3aKa3all.

ITocite IPOUYTEHUST KHUTH ST CAMOCTOSATENBHO CIENIAT TPUIOKEHIE
U3 MOCJAEeHEro 3aJaHusg — OHO paboTano. S oyeHb ropauacs um!
Xors g yxe 3Hat0 Swift, usydaio GppeiiMBOpKu u paboTy ¢ CETbIO,
BCE PaBHO C HETEPIIEHUEM JKIY TISTOE U3JaHue U 06sI3aTeIbHO €ro
npuoOpeTy 1 U3y4y.

C kaxXIbIM HOBBIM IPOYTEHHEM HAXOXYy YTO-TO HOBOE B yXKe
N3y4YeHHOUN KHUTe.

JImumpuii Yxamxun

Xouy ckasaTh aBTOPY CIACHGO, UTO TIOATOTKHYJI MEHST U3YYaTh SI3BIK
Swift. { paboras Ha cTaHKax ¢ IPOrPAMMHbBIM YIIPABJIEHHEM HA 3a-
BOJI€, HO CO BPeMeHeM TOHS, YTO MHE HPaBUTCS IIPOTPAMMUPOBAThH
U HaJI0 B 9TOM pasBUBaThes. S Hawas ¢ HyJis usydyarb Swift u ceituac
paboraio 1104TH 4 Mecs1a B KOMITAHWUH, T7ie Mbl paspabaThiBaeM MpH-
JIOKeHNe.
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Cepeeti Jlumeunos, paspabomuux na Swift.

Korzma s maunnan smakoMcTBO co Swift, onbiTa B iporpaMMupoBa-
HMU y MeHs He GbLIO coBceM. BbL1o Tosbko emnanue. S cMorpen Ha
«fOT1y6e» pasHbIe KypChI, HO KaK TOJTBKO JIEJ0 JOXOANIIO 10 CIOKHBIX
TEM, TEPSIOCHh MOHMMAHMUE, YTO CUJIBHO JeMOTUBUpPOBao. S mepe-
CMaTpUBaJl POJMKH, IBITASCh BHUKHYTD B CyTh, HO 3TO MaJIO IIOMO-
rajio. JIBax bl s 6pocan obydeHue.

ITotom caryuaiito ko MHe nomnana Kaura «Swift. OcHoBbI pa3paboT-
ku punokeruit mox iOS 1 macOS». [louTn cpasy ¢ mousI, 4TO
undopMalMy B KHUTe Topasao 0oJblie, yeM B Buneokypcax. Korma
st TOOPAJICST IO CJIOKHBIX TEM, YUTATh CTAJIO ellle MHTePECHel — Bee
YCBaUBAJIOCH U BCE GBITIO MOHSITHO. S cumTaro, 9To 9T0 JTydiiasi KHUTa
o Swift — y aBTOpa TaJaHT MHCATh MTPOCTHIM SI3BIKOM O CJIOKHBIX
Belax. JTa KHUTA CTajla MOUM TPETbUM U YCIIENTHBIM MOIX0/I0OM K
o6ydeHmio. S HaydwIICs TTHCATH MTPUIOKEHUS 1 OCYIIECTBII CBOIO
MaJIeHbKYI0 MeuTy — Harucas ayauonpourpoiBatesb (AMP player)
a1t macOS, KOTOPBIH ceffaac Mob3yeTcst CIIPOCOM Y TIOKyTIaTeIet.

Bcem y koro HeT omnbITa MPOTPAaMMHUPOBAHMUS, HACTOSATEIBHO pPe-
KoMeHayIo «Swift. OcHoBbl paspaboTku npuioxeHuil mox iOS
n macOS». Ona syuras.



Iocssuaemes moemy omuy u Moetl Mamepu.
Baazodaps sawum cosemam u cmapanusim s 6blopa
nymo, ONpeoesusUUi Mot OAIbHEUYI0 CYObOY.
Hem na ceeme c108, cCnocoOHbIX 8bipasumy

Mo10 61azodaprocms u 110606v K sam!

Omadenvnoe cnacubo Sergey Litvinov, Oneze MRROSOT,
Nikolai Sinyov, Constantin Horoshun, Alexey mdauzh

U ocmanvHulM yuacmuuxam vama ¢ Telegram

3a aKMUBHOCMb, NOOOEPICKY U 83AUMOBLIPYUKY !



Yutatenio

ITa KHUTA — BEHEIl MOMX CTapaHUIl, HAYaThIX HECKOJIBKO JIET HA3a/[ C Ha-
TFCAHVIST TEPBOTO M3IaHus yuebnnka mo Swift. Pabotast Hax KHUTOM, 1 cTa-
BUJT U151 cebst IBe OCHOBHBIE 3a/1aun: Tomyisipusaiuio apple-dev (ot anex.
develop — paspabotka) u si3pika mporpaMmmupoBaHst Swift, a Takske monck
Harbosiee a(hPEKTUBHBIX CIIOCOO0B ¥ MOAX0A0B K 00yueHnto. Brarogaps
HaImeli moka eie HeGOobIION «apMUK» TIOCTIE0BATENEH 1 BUKY, 4TO MOIT
MHOTOJIETHUIT TPY/I HE HATIPACEH U YK€ IPUHOCUT CBOU ILTO/Ibl. MHOTHE U3
MOUX JOOPBIX TOBAPHIIIEH, KOTOPbIE He TaK JABHO KYITHJIN OHO U3 U3aHII
KHWTHU ¥ BBS3AJINCh B 9TY BEUHYIO TOHKY 32 3HAHUSIMH, YsKe pa3pabarbiBaioT
CBOU MIPUJIOKEHUS UJIH HAILJIN OTJIMYHYIO PabOTYy, Tlle MOTYT B MOJHON
Mepe Peayn30BbIBATHCS.

S1 paz KaKaI0My HOBOMY y4aCTHUKY, PETUCTPUPYIOIIEMYCS Ha caiiTe WiIn
nobassomemycs B Telegram-kaHasl, 1 HEBasKHO, CKOJIBKO 9TOMY y4acT-
Huky Jiet: 15 nmm 40. Kenanue nzyunrs Swift yixe camo 1o cebe GecrienHo,
TaK KakK KTO-TO U3 BAC, YUTATEJEN, PaHO WM MO3AHO CO3ACT «TO CAMOE
[PUIOKEHHE>, KOTOPOE COBEPIIUT 0YEPEIHYIO PEBOJIIOLHMIO.

Eciu oI 10HOIIA MJTK ZIEBYIIIKA, TO 3TO TIPEKPACHO, UTO TIO3/[HO BEYEPOM ThI
He 3aCTaBJISIeNTh CBOUX POJUTEJIEH TIepeKNBaTh, @ MUPHO CH/IUIIH TIepe]l
MOHHUTOPOM C 9TO¥ KHUTON B PyKax M U3ydaellb HEBEPOSTHBIN sI3bIK Swift.
51 Tak)Ke yBepeH, 4TO ThI HE MPOTUB KyIUTh HOBYIO Mozesb iPhone, Ha
KOTOPBII MOKHO 3apaboTaTh Ha CBOEM COOCTBEHHOM MPUIOKeHn. V1 BOT
9TO ST CKaxKy: y Tebs Bee moaydnTcs!

Ecmit Tbl y3Ke yUuIIbest B HHCTUTYTe, TO Swift — 5T0 TO, 4TO OyzIET IEPKATH
TBOII yM B ToHyce. I[TOMHU, 4YTO MHOTHE U3 U3BECTHBIX PazpabOTINKOB
TPUyMa ¥ Pean30BaIu CBOW yIUBUTEIbHBIE U/IeM MMEHHO B TBOEM
Bo3pacte. Celfyac Tbl HAXOAMIIBCA HA MTUKE aKTUBHOCTH, BOCIIOJIb3YHCA
3TUM C YMOM!

Ecim TBI cTapine, To HaBepHsIKAa B TBOEM MO3Te co3peJia TeHHAIbHAS UIes,
JUIST peaTu3aiui KOTopoii Tel 1 mpuiies B apple-dev. Swift — 1o nMenHo
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TOT WHCTPYMEHT, KOTOPBIH Tebe HeobxoamM. [1aBHOe, MOrpy3UBIINCEH
B pa3paboTKy, He 3a0bIBail 0 CBOMX OJIM3KKX, XOTsI, YBEPEH, YTO OHU € MOJI-
HBIM TIOHUMaHNEeM OTHECYTCS K TBOEMY HAUMHAHUIO.

apu atomy Mupy 106po 1 Tipekpachbie mpunoxenns! Jo6po moxkaIoBaTh
BO BCeJIeHHYI0 Swift.

Harm moprasn — https://swiftme.ru.
Telegram-kanas — https://t.me/usovswift.
Bacunuii Ycos



BBepeHue

Ha exxerojiHoil BceMUPHO#T KOH(DepeHINN pazpaboTINKOB Ha TIaThopMe
Apple (Worldwide Developers Conference, WWDC) 2 utons 2014 rozna
«s16/109HasT> KOMITAaHUS IPUATHO yauBuiaa i0S-0011ecTBEHHOCTD, TIpeji-
CTaBUB HOBBI SI3bIK ITPOTPAMMHUPOBAHUSI, TIOJYYUBIINI HasBaHue Swift.,
IT0 cTasI0 GOJIBIIOI HEOKMIAHHOCTHIO: MAKCUMYM, Ha YTO PACCUUTHIBAIN
paspabOTYMKH, IIPUBBIKIINE K TENEPD YKE YXOAAIIEMY B IIPOIILIOE A3BIKY
Objective-C, — 310 0630p HOBBIX Bo3MoxkHOcTel iI0S 8 U HOBbIE TIpU-
KJIa[HbIe [IPOrpaMMHbIe HHTepdenchl 11 paboThl ¢ HuMK. OIpPaBUBIIKCH
OT IIOKa, Pa3pabOTYNKK MOACTYIIMINCH K SWift, M3ydas 11, KOHEYHO Ke,
KpUTHKYys ero. Bee 910 Bpems Swift akrusHo passusasics. U BoT Tenepb
MBI O3KH/IAeM BBIX0/Ia YKe TISTON BEPCUU sI3bIKa TPOTPAMMUPOBAHUS, TTPH-
BHOCSIIEN B HETO MHOTO HOBOTO U MHTEPECHOTO.

Ecom Bor korpa-nubo micanu npuaokenus Ha ssbike Objective-C, To mo-
cite uzydennst Swift ¢ ero MHOTOOOpa3eM BO3MOKHOCTE BbI, BEPOSITHO,
3aX0TUTE IeperucaTb CBOM IPUJIOKEHNS Ha HOBOM $I3bIKe IIPOIPaMMU-
posanust'. ITocie Boixoma Swift MHOTHE pa3pabOTYUKU TIOIIIH UMEHHO
10 9TOMY IYTH, TIOHUMasI, 9TO B Oy/yIieM HanboJibliiee BHUMaHue Apple
OyleT yaeaTh PasBUTUIO HOBOTO A3biKa. BoJiee Toro, Swift cran nepsoit
paspaboTkoii Apple ¢ OTKPBITBIM MCXOHBIM KOJIOM, YTO TOBOPUT O CKO-
POM BHEJIDEHWH €TO0 MOEPKKU U IPYTUMHU OTIEPATTMOHHBIMUA CUCTEMaMN
(xnem noguepxkku Windows)?,

' Swift B sHaunTenbHoll Mepe ormuaercs ot Objective-C no yactu yaobcrsa
nporpammupoBanust. OZHAKO B PEAKUX CIYYasIX IPH pazpaboTKe TPOrpaMM BaM,
BO3MOJKHO, TPUJIETCST NCTIOIB30BATh BCTaBKH, Hanncanubie Ha Objective-C.

2 B Hacrosiiee BpeMst IPUIIOKeH st Ha Swift MOJKHO pazpabaTbiBaTh HE TOIBKO ISt
omneparronHbix cucteM i0S u OS X, vo u i watchOS (onepannonHas crctemMa
«yMHBIX» yacoB Apple Watch) u tvOS (onepaimontas cucremMa Tel1eBUSHOHHOM
npucrasku Apple TV werBeproro nokosennst). OpHaKO U3yYeHIE TIPHEMOB
paspaboTKU MPUIIOKEHUI /75T PA3ITUYHBIX OMEPAIMOHHBIX CHCTEM BBIXOUT 32
PAMKH TeMbI JIAHHOW KHUTH.



BeeneHue 17

Ectu BBI KOT/12-TH60 TIPOTPAMMUPOBAJIH Ha IPYTHUX SI3BIKAX, TO MOTY TIPE/I-
MIOJIOKUTB, 4TO MTOCJIE 3HAKOMCTBA O Swift 1 co BceM MHOT0OOpasueM ero
BO3BMOKHOCTEI BbI HE 3aXOTUTE BO3BPAIIATHCS B «CTAPBIN JIarepb.

[TomuwuTe, uTo SWift 3aTsaruBaer u He ormyckaer!

O Swift

Swift — aT0 GBICTPBIIT, COBPEMEHHBII, GE30MACHBIN U YAOOGHBIN S3BIK TTPO-
rpammupoBanus. C ero moMoIIbIo IPoIece CO3/1aHusI IIPOrPaMM CTAHOBUT-
s 04eHb TUOKUM ¥ TIPOLYKTHBHBIM, TaK Kak Swift BoGpas B cebst mydiiiee
u3 Takux s13b1K0B, Kak C, Objective-C u Java. Swift Ha peakocTsb yaobeH
JUIS1 U3YYEHM S, BOCIIPUATHS U YTEHUA KOZIA. Y HETro 0YeHb IIePCIeKTUBHOE
Oyayiiee.

W3yuas aTOT 3aMedaTeIbHBIN S3BIK, BBI YAUBUTECH, HACKOJIBKO OH MIPEBOC-
XOJLUT ZIPYTUeE S3bIKK IIPOrPAMMUPOBAHUS, Ha KOTOPbIX BbI PAHbILIE ITMCATIH.
Ero mpoctoTa, 1aKOHUYHOCTH ¥ HEBEPOSTHBIC BO3MOKHOCTH ITPOCTO TI0-
pa3uTesbHbI!

S3pik Swift cozman TOTHOCTHIO ¢ HYJIST 1 00TAAET PSIOM 0COGEHHOCTET.

CoBpeMeHHOCTb

Swift sBJsieTcst pe3yIbraToM KOMOMHAIIUY MTOCIEAHNX U3bICKaHWUil B 00-
JIACTH ITPOrPaMMHUPOBAHKSA U OIIBITA, [TOJYYEHHOTO B IIpoiiecce paboThI 110
COBJIAHMIO IIPOLYKTOB 9KocucTeMbl Apple.

O6bEKTOOPMEHTUPOBAHHOCTb

Swift — 06 bEKTHO-OPUEHTUPOBAHHDIN A3BIK IPOrPAMMUPOBAHUSL, IIPULIEP-
JKMBAFOIIUIICS APAIUTMbI «BCE — 9T0 00beKT»>. EC/IN B HACTOSIINIT MOMEHT
JTAHHOE YTBEPsKIEHHE TOKA3aTI0Ch BaM HETIOHSITHBIM, He TIEPEeKIBATE: 4y Th
MO3Ke MBI elle BEPHEMCS K HEMY.

L‘|l/lTa6EJ'IbHOCTb, 9KOHOMUYHOCTb U JTaKOHNYHOCTb KOJa

Swift mpocto cosmaH st Toro, 4ro0bI ObITH YAOOHBIM B PabOTe U MaKCHU-
MaJIbHO TOHATHBIM, OH UMeEeT TPOCTOH U MPO3PAUHBIA CUHTAKCHC, TTO-
3BOJISIOTIUIN COKPaIIaTh MHOTOCTPOYHBIN KO/, KOTOPBIN BBI, BO3MOKHO,
MACAJIN B ITPOIILJIOM, /IO OJHOCTPOYHBIX (2 B HEKOTOPBIX CIy4Yastx — OJHO-
CUMBOJIbHBIX!) BBIPAsKEHUT.
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be3onacHoCTb

B pamkax Swift paspaGoT4rKM NOIBITAIUCH CO3/1aTh COBPEMEHHDBIN S3bIK,
CBOOOJIHBII OT YA3BUMOCTEH 1 He TPEOYIONUIT U3IUIITHETO HATIPSAKEHST
[IPOrPAMMUCTA TIPU CO3AHUY TIPUIOKeHUI. Swift mMeeT cTporyto Tunusa-
IU10: B JIFDOOIT MOMEHT BPEMEHH BbI TOYHO 3HAETE, ¢ 00BEKTOM KAKOTO THIIA
paboraere. BoJiee TOTO, TPU CO3AHUT TIPUIOKEHUN BAM MTPAKTHYECKH HE
TpeOyeTcst yMaTh O PACXOyeMOli oriepaTHBHON mamMsit, Swift Bce gemaer
3a BaC B aBTOMaTUYECKOM pPeKMME.

[Npon3BoaNTENBHOCTD

Swift Bce erme 0uenb MOJIOJI, HO O IPOM3BOIUTETBHOCTH pa3pabaTbiBae-
MBIX TIPOTPAMM OH TIPHOJIIIKAETCS (& B HEKOTOPBIX CTYIasTX YiKe 1 0OTOHsI-
€T) KO BCEM U3BECTHOMY «CTAPUUKY» — SI3bIKY IIporpammupoBanust C++1.

AKTyanbHOCTb

Swift — coBpeMeHHBDI SI3bIK IIPOrPAMMKUPOBAHUSL, U TIOATOMY OH JOJIKEH
TMOJIEP/KABATD CBOIO PEIYTAINIO HA ITPOTAKEHNUU BCETO JKU3HEHHOTO UK~
Jia. ITO CTaI0 BO3MOKHBIM OJ1aroapsi ak THBHO PACTYIIEMY COOOIIECTBY
swift-paspaboTu4nKOB, IITaO-KBaPTUPON KOTOPBIX CTAJI IIOPTAJI SWift.org, Ha
KOTOPOM Pa3MelleHbl Bce HeOOXOAUMbIE JaHHbIE O TOM, KaK CTaTh YJICHOM
ATOH OBICTPO pacTyIieil ceMbu. JIJIsl PyCCKOSI3BIYHOTO COOOIIECTBA yiKe
CO3/IaHbI HECKOJIBKO MTPOGUIBHBIX CAUTOB, OTHUM U3 KOTOPBIX SIBJISIETCS
swiftme.ru.

ITH 0COGEHHOCTH IENMATOT SWift TO-HACTOSIIEMY YANBUTENHHBIM S3bIKOM
IIPOrpaMMUPOBAHUS. A ceifuac IUIst BAC CaMoe BPEMsI IOTPY3UTHCST B MUD
Swift: oH elte 04eHb U OYeHDb MOJIOJ, JIIOJCH CO 3HAUUTEIbHBIM Oarax)om
3HAHMIT 1 OTIBITA 32 TIJIEYaMU TTOKA [IPOCTO HE CYIIECTBYET B CHITY BO3PAcTa
SI3bIKA, TI09TOMY B [IEPCIIEKTHUBE BBl MOKETE CTATh OJJHUM U3 HUX.

O KHure

WcnonbzoBanue cMapTdOHOB 715 pelleHns BO3HUKAIONINX 3a/1a4 CTaJIO0
HOPMOH. B ¢BsI3M ¢ 9TUM MHOTHE KOMTIaHUK 00pamaioT Bce 6osee npu-

! COOTBeTCTByFOHII/Ie TECThI HEPUOANYIECCKU ITPOBOAUT U pa3dMeIlacT Ha CBOEM
nopraje Komianust Primate Tabs — paspaGoTumk 1OMyJISIPHOTO TeCTepa Mpous-
soautenbHoctu Geekbench.



BeeneHue 19

crasbHOE BHUMaHNUE Ha obecriederne (hyHKIIMOHATBHOTO IOCTYITA K TIPE/i-
JIaTaeMbIM UMH YCJIyTaM TTOCPEICTBOM MOOUJIbHBIX TPUIOKeHUl (Oy1b
TO ONTUMU3UPOBAHHBIN WHTEPHET-CAIT, OTKPBIBAEMbII B Opaysepe, Win
crieruasibHad rporpamma). iOS sABJsieTcs 0/IHON U3 TIOYJITPHEUTITNX MO-
OUIIBHBIX OTIEPAIMOHHDBIX CHCTEM B MUPE, M B TAKOIl CUTYAIlUU CIIPOC HA
MOOUJIIBHOE MTPOTPAMMHUPOBAHNE PACTET HEOBIBAIBIMI TEMITAMIL.

Kaura coiep:KUT ucueprbIBaIoNyo HH(MOPMAITUIO /ISl BCEX JKETAIOTINX
HAYYUTHCS IPOrPaMMHPOBATh Ha 3aMedaTeJbHOM si3bike Swift ¢ 1esbio
cosganus cobersernbix i0S-upunoxkenunii (B Tom uncie u 1 macOS,
tvOS u watchOS) uiu nmporpaMm JIst OTlepaliioHHO crcTeMbl Linux.
B xo/1e uTeHNst KHUTH BbI BCTPETUTE HE TOJILKO TEOPETUYECKHE CBE/IEHUS,
HO U GOJIBITIOE KOJIMYECTBO TIPAKTUUECKIX TIPUMEPOB U 3a/IaHUH, BBITIOJTHSIST
KOTOpbIE BbI yIJIyOUTE CBOM 3HAHUS H3y4YaeMOoro Marepuasia. Bam npezcro-
UT TIPOUTH GOJIBIION 1Ty Th, ¥ 3TO OYAET HY/KHbII 1 OUYeHb BasKHBIN OIIBIT.
XoTs KHUTA TIPeiHA3HAYEHA B TIEPBYIO OUePe/Ib JIJIst U3ydeHust si3bika Swift,
BbI TTOJIyYHTE HEKOTOPBIE HaYa IbHbIE CBEACHUS O TIPUHIUITAX pazpaboTKu
[OJIHOIIEHHBIX IPUIOKeHU. Moskere ObITh YBEePEHbI, 9Ta MH(MOPMAIII
Oyner oueHb 1mosie3HoN. KHura act BO3MOKHOCTh OCBOUTDH HOBBIN SI3BIK
1 B CKOPOM BPEMEHU MIPUCTYIIUTh K HATTMCAHWUIO COOCTBEHHBIX TIPUITOKE-
Huii i App Store uim Mac App Store. I3yunB g3bIK, B JaJTbHENTIIEM BbI
CMOJKETE CAaMOCTOSITEBHO BBIOPATH, /st KAKOU T1aT(OPMBI CO3/1aBaTh
nporpaMmbl. HecMOTpst Ha TO 4TO 371€Ch MPUBOAUTCS MHMOPMAIIHS O pa3-
paboTKe U MO ONEPAIMOHHYIO cucTeMy LinuX, OCHOBHOM yIIOp AeJIaeTcst
MMeHHO Ha pa3paboTky Ha miatdopme ot Apple. ITpumepsl Koja coOTBET-
crBytor Swift Bepcun He Huke 5,10S Bepcun He Hike 12 u Xcode Bepenun
He ke 10. Ecan y Bac GoJsiee cBexue Bepcuu, He GECIIOKOITECH, BECh
OIMCAHHBII MaTepuail ¢ GOJIBIIOI oJieil BeposATHOCTH OyIer 6e3 KaKux-
6o ommbok paboraTh u'y Bac. Ho HeGoJIbIIast BOSMOKHOCTD TOTO, UTO
Apple HesHaunTeIbHO M3MEHHT cHHTaKcHC Swift, Bce ke cymectByer. Ecim
BBl BCTPETUTECH C TAKOW CHUTYaIlMe, MPOITy OTHECTHCH C TOHUMaHUEM
1 coobuuTh MHe 06 aTOM B Telegram-kaHas WM 0CTaBUTh COOOIIEHIE Ha
roptaJie swiftme.ru.

Swiftme.ru — 3TO pasBUBAIOIIEECs] COOOIIECTBO MPOrPAMMHUCTOB Swift.
3/1ech BBI HaiijieTe OTBETHI HA PA3JIMYHBIE BOIIPOCHI, BOSHUKAOIINE B XO/IE
o6ydeHust U pa3paboTKH, a TAKKe YPOKU U KYPCHI, KOTOPBIE TIOMOTYT BaM
riyGOKO U3YUUTh TeMY Pa3paboTKU MPUIIOKEHUI.
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O poMalHuX 3aaHnSX

B msTOM U3aHUN MHE TPUILIOCH YOPATh U3 KHUTH [IPAKTHYECKU BCe
3a/IaHMS /IS CAMOCTOSITeNILHOTO peleHts. [Ipuannoii aTomy cTasno yBe-
JMYeHre KOTUIeCTBA yUeHHOTO MaTepruaTa  OTpaHNYeHNs Ha pa3Mep
kauru. Ho He niepeskuBaiite, Bce 3a/laHnd U3 CTAPbIX U3JIaHU, BKJIIOYAs
HOBbIE 1 MHTEPECHDBIE, pa3MelleHbl Ha caiite swiftme.ru. Bee, uTo Bam HY;KHO
cresaTh, — 3alTH Ha swiftme.ru, 3aperncTpIpoBaThCs, TTOCIE YeTO TOTYIUTh
NOCTYTI K 6ase yueOHbIX MATEPUAIOB.

CoBeTyio 03HAaKOMUTBCA C TIPEJICTABJICHHON Ha calite mHbopMaImei mpsmo
ceifuac, Tak Kak s1 He Oy OTPAHUYIMBATHCS OJHIMU JIATID 33TaHISIMI.
Co BpemeneM (BO3MOXKHO, yiKe ceifyac) TaM HOABSTCA JOIOJHUTEIbHbIE
y4eGHbIe BUEO, KOTOPbIE, 63 COMHEHUSs, CMOTYT 3HAYUTETHHO YIPOCTUTh
ugyuenne Swift.

3arusabiBaiiTe B yueOHBI pas/ies nepea Kask/I0i riaaBoil KHUrM, Tak
BblI OyzieTe 3HaTh 00 MMEIOIUXCS AONOJHUTEIbHBIX MaTepUajax 1 3a-
JaHMAX JJ151 CaMOCTOATENbHOro pemenud. He npeneGperaiire sTum
COBETOM.

Ouenb 4acTo MPU M3YIEHUH SI3bIKA VTN HATTHCAHUYT COOCTBEHHBIX TIPH-
JIOKEHU I HAYMHAIOIHE PAa3PA0OTUUKHU [OJIB3YIOTCSI HEXUTPHIM IIPHEMOM
«KOTIMPOBATh/BCTaBUTh». OHU KOMUTIACTAT BCE, HAYMHAS OT PEIICHUS
JOMalIHUX 3a/laHUll 1 3aKaH4YMBas HalJleHHbBIMU pelellTaMu. ITOT
MOJXO/[ TIJIOX TEM, YTO Yallle BCETO YEJIOBEK He pa3bupaercst B TOM,
4yTOo KomupyeT. Pemenne 3a/1aun TPOXOAUT MUMO U HE OCE/IaeT B €Tro
TOJIOBE.

KOHe‘IHO, B HEKOTOPBIX CJIydadax TaKoi IO/IXO/T MOJKET YCKOPUTD TIOCTUIKE-
HUe KOHEYHOI 1eJin: HalluCaHue IMporpaMMbl MJIN HOCJIBI[HCI?I CTPpaHUIbI
kuuru. Ho B lIeI‘/JICTBI/ITeJIbHOCTI/I Ballla I1€JIb B ITIOJIy9€HUN FJIy6OKI/IX 3Ha-
HU JIJIA TTOBBIIIECHUW A coOCTBEHHOTO YPOBHA TaK U HE 6leeT ITOJTHOCTBIO
AOCTUTHYTA.

51 HACTOSATENBHO COBETYIO Pa3bUpaTh KaKIbIi TPUMED WM PETIENT U He
rHATbCA 32 TOTOBBIMU penienusMu. Kaxioe HaxkaTue Ha KJIaBUIIH, KasKI0€
HaIMCaHue CUMBOJIA JIOJKHO OBITh OCO3HAHHBIM.

Ecsiu y Bac BO3HUKAIOT 1POGJIEMbI ¢ PelieHeM KaKoro-ubo 3a/[aHust, Bbl
MOsKeTe 0OpaTUTRCST K HateMy coobtecTBy B Telegram.

Tem He MeHee COBETYIO N30 BCeX CUJI CTapaTbCs pellaTh 3aJaHusl caMmo-
CTOSITENIbHO, UCIIOJIB3YsI IPH HTOM MOMOIIIb COOOIIECTBA, KHUTY, & TAKIKe
ApyTHe CIpaBouHble Marepuasbl. Ho He OpueHTUpyiiTech Ha TO, 4TOOBI
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MOCMOTpeTh (MJIM, MOKET, TIPAaBUJIbHEE — TIOJICMOTPETh?) TOTOBOE pe-
LIeHue.

IKCIepuMeHTUpYiTe, TPoOYiiTe, TeCTUPYIiTE — cpea pa3padOTKU BbI-
JEP;KUT JasKe caMblil HEeKPAaCUBBIN W HETIPABUTHHBIN KO/ !

NcnpaeneHnsa B NATOM M3gaHuu

Bbl iepskuTe B pyKax msToe u3fanue KHUru «Swift: OcHOBBI pa3paboTKu
mox iOS m macOS». Kaxaprii aBTOp X0YeT co3AaTh MeHCTBUTENIBHO IE€H-
HBII IPOLYKT, 1 He 3aMeYaTh MBICJIHU U IPEJIOKEHNS YuTaTe el ObL10 Obl
GOJIBIIOI TIYHMOCTHIO U MPOSIBJIIEHIEM 3ToM3Ma. B Xoje 0Jroro u miio-
JIOTBOPHOT'O OOIIEH K CO MHOIMMU U3 Bac ObljIa BeIpaboTaHa Macca ujei,
Gsarogapst KOTOPBIM HOBOE U3[JAHUE CTAJIO MO-HACTOSIIEMY II0JIE€3HbIM.
OrpomHoe crracu6o BceM ydacTHUKaM KaHasioB B Telegram — ¢ Baiieil rmo-
MOIIbIO KHITa CTAHOBUTCS JIyYllle U HHTEPEeCHee.,

B CpaBHEHNH C IIPEAbIAYIIUM U3/IaHUEM 9Ta KHUTA COAECPIKUT CJelyIolune
n3MeHeHuA 1 JOIIOJIHEHMA:

O Bech MaTepua akTyaJu3upoOBaH B COOTBETCTBUU €O Swift Bepcun 5
u Xcode 10.

Q /lo6asieHo 6OIBINOE KOJMYECTBO HOBOTO YUeOHOTO MaTEPUATIa, B 4acT-
HOCTH, CBSI3AHHOTO C TIPUHITUIIAMEU (DYHKIIMOHUPOBAHUS TUTIA TAHHBIX
String «moj kamoToM».

Q YuTreHbI MOXKeJTAHUS U 3aMeYaHusI MOJb30BaTeseil mo O(I)OpMJIeHI/IIO
" COAEPIKAHUIO.

Q UcnpasieHnbl Hali/leHHbIE OTIEYATKU.

Q /lomamHue 3a71aHus1 epeHeceHbl Ha MopTasl swiftme.ru, 4To 03BOJINIIO
YBETMYUTD KOJTNIECTBO YIeHHOTO MaTepHaa.

[1ns KOro HanncaHa KHura

OtBeTbre At cebst Ha CIeYIONINE BOTIPOCHI:

D I/IMeeTe JIN Bbl MUHMMAJIbHbIEC SHAHUA O HpOrpaMMI/IpOBaHI/II/I Ha JHO6OM
SI3bIKE BBICOKOT'O YPOBHSI?

O XotTuTe Ji BbI HAYUYNUTHCS CO3/IaBATh MIPOTPAMMBI JIJISI OIlE€PAIIMOHHOM
cucrembl i0S (s Bamiero ragsxera iPhone u iPad), macOS, watchOS
nian tvOS?
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Q [IpexanounTaere au B 0OyYeHUE B TIPAKTHUECKOI POPME CKYUHBIM
1 MOHOTOHHBIM T€OPETUUECKUM JICKITUSAM?

Ecau BbI oTBeTHIM HA HUX YTBEPAUTEJIbHO, TO 3Ta KHHUTa /IJIA Bac.

W3ydaemblit MaTepras B KHUTE TIOJKPETIeH TPAKTUIECKUMI IOMAITHUMA
3azanusaMu. Mbl BMecTe IIpOiiieM IIyTh OT CaMbIX IIPOCTBIX IOHATUH /10
pelieHnst MHTepecHeNInX 3a1ad.

He crout 6ogarbes, Swift BoBce He oTmyrHer Bac (Kak 5TO MOT ClieJIaTh
Objective-C), a npoiiecc co3Manust MPUIOKEHUI OKaKeTCs OUeHb YBJIE-
KaTeJbHBbIM. A €CJI Y BaC €CTh Ujlesl TOTPSICAIONIEro IPUIOKEHHUs], TO CO-
BCEM CKOPO BBI CMOKeTe pa3paboTarhb ero JIJisi COBPEMEHHOU MOOUITHHON
cuctemsl i0S, ctarmmonapHoii cucteMbl macOS nnm Linux, cMapT-4acoB
Apple Watch win renesusuonnoii npucrasku AppleTV.

Ouenp BakHO, 4TOOBI Bbl He JaBa/ii CBOMM PyKaM <«IIPOCTauBaTb». Te-
CcTUpPYHTE BECh MPEJIaraeMblii KO/ ¥ BBITIOJHSITE BCE 3alaHUs, TaK KaK
YYHUTBCS TPOrPAMMKPOBATD, IIPOCTO YUTask TEKCT, — HE JY4Iuii croco0.
Ecan B mporecce u3yyenusi HOBOIrO MaTepuala y Bac HOSBUTCS JKeIaHUe
MOUTPATh ¢ KOJOM U3 JIMCTHHIOB — JeJIaiiTe 9TO He OTKIaAbIBast. [locTm-
raiite Swift!

He 6oiirech onmmbaThest: OKA BBl YUUTECH, OIMTMOKI — BaIlH APY3bst. A ¥C-
MIPABJISATH UX U U30erath B Oy/yIeM BaM MOMOTYT cpea pa3paborku Xcode
(0 Heil MBI TOTOBOPUM TI033K€) 1 MOST KHUTA.

[TomunTE: 9TOOBI CTATh BEJTMKUM IIPOTPAMMUCTOM, TpebyeTcst BpeMs!
Dybre TeprienmBbl M BHUMATEIbHO H3y4aiite MaTepuai. JKenaio yBieka-
TEeJIbHOTO Iy TeIIeCTB:!

YTO HY>XHO 3HaTb, Npexae YeM HayaTb YMTaTb

EnuHCTBEHHOE U caMOoe BakHOE TpeOOBaHIe — BbI IOJIKHBI IMETh HABBIKI
paBoTHI ¢ KOMITBIOTEPOM: YMETh CKAUNBATh, YCTAHABIUBATH U OTKPHIBATE
[TPOrPAMMBI, TI0JIb30BATHCSI MBIIIBIO M KIIABUATYPOU, & TAKIKE UMETH O0IIHe
HaBBIKK PabOTHI C OTIEPATIMOHHON crcTeMoit. Kak BummTe, s mpormy e Tak
YoK MHOTO.

Eciu BBl paHbliie IPOrpaMMHPOBAJIN Ha KAaKUX-IH0O0 A3bIKAX, 9TO OUEHb
MTOMOJKET, TaK KaK Yy BaC ysKe I0CTaTOUHO GA30BBIX 3HAHU JIJIST YCIIEMTHOTO
ocBOeHUsT Marepuasa. Ecim jke 910 He Tak, He Mepe;kuBaiTe — 1 MOIbITa-
I0Ch IaTh MAKCUMAJIbHO ITOJIHBII MaTeprasl, KOTOPBII MO3BOJIUT IIPOXOUThH
YPOK 32 YPOKOM.
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CTpyKTypa KHUMM

KHura cocTout 3 ceMu gacreii:

a

Yacrp I. IToaroroska k paspaborke Swift-npuioskennii. B nepsoit
YaCTU BBl HAUHETE Ty TEIeCTBUE B MUP Swift, BBITOJIHUTE caMble Bask-
HbIe 1 00s13aTeTbHDIE TATH, TPEANIECTBYIONIIE Hadary pa3paboTKu
COBCTBEHHBIX MPUJIOKEHMIT. Bbl y3HaerTe, Kak 3aBeCTH COOCTBEHHYIO
yuernyto 3anuch Apple ID, kak TOAKIOUYUTHCS K iporpamme apple-
Pa3paboTINKOB, T/IE B3SATH CPey paspaboTku Swift-mprmoskennti, kak
c Heit paboTars.

Yacrs I1. Bazosbie BoamozkHocT Swift. [Tociie 3HakoMcTBa o cpeoit
paspaborku Xcode, MO3BOJSAIONIEN TPUCTYIUTh K U3YUEHUIO SI3bIKA
POTPAMMUPOBAHMS, Bbl U3yunTe Oa30Bble BO3MOKHOCTH Swift. Bbr
y3HaeTe, Kakoil CHHTaKCuC uMeeT Swift, 4To Takoe repeMeHHble 1 KOH-
CTaHTBI, KAKWE TUITHI JAHHBIX CYMIECTBYIOT M KaK BCEM 3TUM TMOJb30-
BaTbCs [IPU Pa3pabOTKeE IIPOrPAMM.

Yacrs III. KonreitnepHsie tumbl aHHbIX. UTO Takoe TOCI€10BaTE N b-
HOCTU ¥ KOJIJIEKITUM W HACKOJIBKO OHU BAKHBI JJIS CO3/IaHU BAIINX
nporpamMMm? B 3T0i1 yacTi KHUTH BbI TIO3HAKOMUTECH ¢ HAnboIee Bask-
HBIMU 9JIEMEHTAMU SI3bIKA TTPOTPAMMMWPOBAHMSI.

Yacrp IV. OcunoBubie Bo3mosknocta Swift. Yerseprast yactb Goky-
CHPYETCsT Ha PACCMOTPEHNUHU U U3YYEHUU HAOOJIEE TIPOCTHIX, HO OUEHb
MHTEPECHBIX CPENCTB Swift, MO3BOMAIONUX YIIPABIATH XOMOM BBITOJ-
HEHUS TPUJIOKEHUI.

Yacrs V. BeezieHue B pa3pa00TKy NPHIOKEHHUIA JTa YaCTh MOCBSIIEHA
M3YYEHNIO OCHOB cpefbl paspaboTkn Xcode, a Takske CO3MAHUIO IBYX
HEPBBIX KOHCOJIbHBIX MPUJIOKEHUI.

Yactp VI. HerpuBuanbubie Bo3Moskuoctd Swift. B mrecroit yactu
HOAPOOHO OIMCHIBAIOTC IIPUEMbl PabOThl ¢ HarnboJ/Iee MOLUIHBIMU
U QYHKIMOHATBHBIMU cpecTBaMu Swift. MaTepuan aToil yacTu BbI
GyJ1eTe UCTIOIb30BATh C 3aBUIHON PETYIAPHOCTBIO TIPH CO3MAHUN COO-
CTBEHHBIX MPUJIOKEHMIT B OyayiieM. Takke OTJIHYUTENLHON YePTOil
MAHMHON YaCTH ABJsSIeTCsT GOTBINAT TPaKTUIeckast paboTa o CO3aHUT0
MEepPBOro MHTEPAKTUBHOTO Tpriioskernst B Xcode Playground.

Yactp VII. Beenenue B MOOWIbHYIO pa3paboTKy. B KowHile g04r0-
IO U yBJIEKaTeJIbHOrO IIyTU U3Y4YeHUs SA3blKa U CO34aHMSA HEKOTOPbIX
MPOCTBIX TIPUIIOKEHUH BaM TIPEACTOUT OKYHYTHCS B MUD pa3paboTKu
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MOJTHOTIEHHBIX porpaMM. V3 9T0it yacTi BBl y3HAETE OCHOBBI CO3/Ia-
Hust uarepdeiicos u paborsr mporpamm B Xcode «moz Karotoms. Bee
9TO B OY/IyIIEM TTO3BOJIAT BaM € YCIIEXOM OCBAaUBATh HOBBII MaTepHas
U CO3/IaBaTh TIPEKPACHBIE TTPOEKTHL.

YcnoBHble 0603Ha4YeHUs

NMPUMEYAHUE B paHHOM 6n10Ke NpUBOAATCA MPUMEYaHUs U 3aMevaHus.

JIncTnur

A 3To npumepbl kKoga (JIMCTUHTK)

CUHTAKCUC

B Takux 6nokax nNpuvBOASTCA CMHTAKCUYECKME KOHCTPYKUMM C OBBbSCHEHNEM BapuaHTOB
NX NCNONb30BaHUA.

OT u3paTenbCcTBa

Barmu 3ameyanus, npe/tosKeHust, BOTIPOCHI OTTIPABJISITE TI0 aipecy comp@
piter.com (u3aaresabcTBO «IIuTeps, KOMIIBIOTEpHAS Pe/laKIIN ).

Mbi 6yzieM pajibl y3HATh Ballle MHEHE!

Ha Be6-caiiTe nsgartebcTBa Www.piter.com BbI HaiizeTe 1oapoOHyio nHdop-
MaIuio O HAITNX KHUTAaX.



YacTb .
[loaroToBka K pa3paboTke
Swift-npunoxxeHnu

B nepBoi1 YacTi Bbl Y3HAeTe O TOM, YTO HeOBXoAMMO Ans Hayana paspaboT-
KU MPUIOXeHUI Ha a3bike Swift. B HacTosilee BpeMs CyLIECTBYET BO3MOX-
HOCTb pa3paboTku Swift-NpunoXxeHnin Noa onepaumMoHHbLIMM cucTeMamMm macOS
u Linux. ins nonHoueHHoro obyyeHunst Heobxoamm nMeHHo macOS, age apyrve
OC 6yayT cMnbHO OrpaHn4YMBaTh Bally BO3MOXHOCTM B XOAE U3YYeHUSs.

Tak KaK Ha [1aHHOM 3Tare Hallel LeNblo ABNSETCs NMLb U3yUYeHWe AaHHOro
A3blka MPOrpaMMUPOBaHUS, TO Bbl MOXeTe BbibpaTb Hanbonee NoaxoasLlyto ans
Bac niatdopmy, Ho eciv B ByayLueM Bbl CTaBUTE CBOEN Lienbto pa3paboTky cob-
CTBEHHbIX NporpamMm Ans npoaykummn gupmel Apple, To pabota B cucteme macOS
aBnseTcs 06s53aTenbHbIM ycnoBueM. Mo3xe Mbl BEepHEMCS K 3TOMY BOMpPOCY.

B 3TOM YaCT! KHUIM NpuBEAEHbl MHCTPYKUMK ANs Hayana pa3paboTku nog
KaXxaoi 13 AOCTYrMHbIX CUCTEM, HO B [asibHENMLIEM yrop Bce e 6yaeT caenaH
MMEHHO Ha paboTty noa macOS.

MPUMEYAHUE Ectb cnocob npucTynutb K MOSIHOLEHHOMY M3y4deHnto Swift
1 pa3paboTke COBCTBEHHBIX MPUMIOXEHUI, He nMest Mac. Bbl MoxeTe y3HaTb 06
3TOM noapobHee Ha HawweM Telegram-kaHane.

v/ Tnaea 1. MNoaroToBka k paspaboTke B macOS
v/ Tnaea 2. MNoaroToBka k paspaboTke B Linux
v/ Tnaea 3. MNoaroToBka k paspaboTtke B Windows



[ToaroToBKa
K pa3pabotke B macOS

1.1. KoMnblotep Mac

ITpexje yem NpuUCTynuTh K pazpaboTke MporpamMm Ha si3bike Swift
B macOS, Bam motpebyeTcst HeCKOJIbKO Beleil. JIJist Havasa moHago0uT-
cs1 kommbioTep iMac, MacBook, Mac mini wiu Mac Pro ¢ ycraHoBJieH-
HOIl onepainonHoii cucremoit macOS. Jlyurie, ecaun ato 6yaer macOS
Mojave (10.14). B aTom caydae BB cMOKeTe HCIIOIB30BATD MOCTIETHION
Bepcuio cpesbl paspaborku Xcode u si3bika Swift.

It0 nepsoe u 6azoBoe TPeHOBAHUE CBA3AHO C TEM, YTO Cpe/a PaspabOTKM
npuiozxenuii Xcode cosmana kommnanuein Apple HCKIIOUMTEIBHO ¢ OpUEH-
Tarueil Ha COOCTBEHHYIO MIaT(hOPMY.

Ecsm BbI paHee HuKoria He paboraiu ¢ Xcode, To GyzieTe opaskeHbl IHPO-
TOI BO3MOKHOCTEN JaHHOII CPeibl 1 HEOOBIYHBIM IOAXOI0M K Pa3paboTKe
mpuIoKeHn. EcTecTBEHHO, TaeKo He BCe BO3MOKHOCTH PACCMOTPEHBI
B KHUTE, MO9TOMY $I COBETYIO BaM B JIAIbHENIIIEM CaMOCTOSITEJIbHO TIPO-
JIOJIKUTD €€ U3ydeHue.

B TOM ciiyuae, eciin Bbl yiKe MMeeTe olblT paboThl ¢ Xcode, MoskeTe 1Ipo-
[YCTUTH JAHHYIO IJIABY ¥ MEPEHTH HEMOCPEACTBEHHO K U3YUYEHUIO SI3bIKa
Swift.

1.2. 3apernctpupymnTtecb Kak Apple-paspaboTumk

CJieyoIuM IIaroM A0JKHO CTaTh II0JIydYeHre yueTHoll samcu Apple ID
u perucrtpaius B rienTpe Apple-paszpaborunkos. J{Jist aT0ro He0OX0AUMO
TIPONTH TIO cChITKe https://developer.apple.com/register/ B Barem 6paysepe
(puc. 1.1).
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Bxop e Apple Developer
Apple 1D =
B 3anoMHuTh Mehs
3afeinm Apple ID wnn napons?
Het Apple ID? Co3gaiite ero cefivac
Copyright © 2019 Appie Inc. BCe NDA0A JauAutenl. Ll

Puc. 1.1. CtpaHuua Bxoaa B LieHTp pa3paboTumkos

MpumeuaHne Apple ID — 3T0 yyeTHas 3anucb, KOTOpasi MO3BOMSET MONYyYUTb [O-
CTyn K cepBuvcaM, npeaocTtasnsiemMbiM hupMoit Apple. Bo3MOXHO, Bbl y)Ke UMEETE JINUHYIO
yyeTHyto 3anucbk Apple ID. OHa ncnonb3yeTcs, HanpuMep, NpY NOKYNKe MOBbMbHBLIX Npu-
noXxxeHui B AppStore unm npu pa6ote ¢ noptanom iCloud.com.

Ecin y Bac yske ectb yyerHas 3anuch Apple ID, To ucrosnb3yiite ganHbie
cBOeil yueTHoit 3amucu st Bxoga B LleHTp paspaboTunkos. B uHoOM ciry-
yae HasKMUTE KHOINKY Cosaate Apple ID ceitvac u BBeauTe TpebyeMbie st
PETUCTpaIliy IaHHbIE.

Ha craprosoii crpanuiie IlenTpa paspaGoT4uKOB HEOOXOIMMO HEPERTH
1o cchlTKe Developer, pactiosio;keHHOW B BEPXHEH 4acTH CTPAHUILBI, TIOCTIe
YEero OTKPOETCS CTPAHUIIA, COJlePrKallas CChIITKM HA OCHOBHbBIE PECYPCHI
1t pa3zpaboTunkos (puc. 1.2).

o Daveloper Discaver Design Davelop Distribute Suppart Account Q

Puc. 1.2. MNepeyeHb pecypcos, AOCTYNHbIX B LieHTpe pa3paboTumkos
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B IlenTpe pa3pabGoTYMKOB BB MOKETE MTOJYYHUTH JOCTYIT K OTPOMHOMY KO-
JINYECTBY PA3JUYHON JOKYMEHTAIINH, BU/IE0, TPUMEPOB KO/Ia — KO BCEMY,
YTO [IOMOXKET CO3/[aBaTh OTIMYHbIE IIPUIOKEHUSL.

Perucrpaius B kauecTBe paspadoTurika becriaTHa. Takum 006pasoM, Kask-
I MOKET HauaTh pa3pabaTbiBaTh MPUJIOKEHNUS, HE 3aILIATUB 32 9TO HU
KoTIeiku (ecyii He YIUThIBaTh CTOMMOCTH KOMITbIOTepa). Tem He MeHee 3a
99 nosapoB B roj1 BBl MOJKETe y9acTBOBATh B IJIATHON mporpamme i0S-
paspabotuukos (iOS Developer Program), KoTopyio BaM IIpejjaraer
Apple. 10 He 06s13aTENBHO, HO €CJIU BBl XOTUTE PACIIPOCTPAHSITH CBOU
MIPUJIOKEHUS, TO €CTh MCIIOJIb30BaTh MOOMJIBHBIN MarasuH TPUJIOKEHUN
App Store, To yyactue B iporpaMMe CTAaHOBUTCS 00SI3aTEIbHBIM.

.]II/I‘IHO s1 COBETYIO BaM ITOKa HE 3a/lyMbIBaTbCs 06 9TOM, TaK KaK BCE€ HaBbI-
k1 10S-pa3paboTKN MOKHO TIOJIYUUTh € TIOMOIIbIO GECIIIATHON yUeTHON
sanucu u Xcode.

1.3. YcTaHoBuTe Xcode

Teneps Bce, uTO Bam HeOOX0AUMO, — cKadaTh Xcode. [IJ1g 9T0r0 nepeiau-
Te B pasjes Xcode u HaskmuTe KHOIIKY Download B TpaBOM BEpXHEM YTJIy
cTparuIlbl. [lepe BaMu OTKpOETCST CTPAHUTIA, CoZlep Kaliasi JOCTYITHbIE [T
CKauMBaHUsSI BEPCUU JaHHON cpeabl paspabotku (puc. 1.3).

[ Developer Discover Design Davelop Distribute Suppoart Account Q

Vasity Usov | Sign Out

Downloads
Get the latest beta releases of Xcode, macOS, I0S, watchOS, tvOS, and more,
Release Software Build Date
Xcode 10.2.1 Release Notes  10E1001 apeirzme (I

Includes mac0S, 105, watchOS, and 1v0S SDKs.

Puc. 1.3. Crpanuua Xcode B LleHTpe pa3paboTunkos

[Tocre mesraka mo cepliike Download TTpOM30ii/IeT aBTOMATHUECKUH TIepe-
X0/ B MarasuH npusioxenuii Mac App Store Ha crpanuiy Xcode. 3nech
BBl MOJKETEe YBU/IETh KPATKOe U3JI0KeHNe BCeX OCHOBHBIX BO3MOMK-
HOCTEl cpeibl pa3paboTKu, 0030p MOCAEAHET0 OOHOBIEHHUS U OT3bIBbI
nosb3oBatesneil. [l ckaunBanus Xcode POCTO METKHATE Ha KHOTIKE
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3arpyauTb U IPU HEOOXOAUMOCTH BBEIUTE JJAHHBIC CBOCH YUETHOM 3aicu
Apple ID.

ITocsie 3aBeplieHMs IpoIlecca YCTAHOBKU Bl cMoskeTe Halltu Xcode
B Launchpad mm B manke Mporpammsl B Joxe.

1.4. BBegeHue B Xcode

M3yueHne mporpaMMUPOBaHUST Ha sI3bIKe SWift MbI HAUHEM CO 3HAKOMCTBA
co cpenoii paspaborku Xcode.

MPUMEYMAHME VHTerpyvpoBaHHas cpega pa3pabotkn (Integrated Development
Environment, IDE) — Habop MporpaMMHbIX CPEACTB, UCMOJb3yeMblii NMPOrpaMMMCTamMm
ans paspaboTku nporpamMmmHoro obecneyexus (M0O).

Cpepa pa3paboTku 06bI4HO BKITHOYAET B Cebs:

e  TEKCTOBbIV peaakTop;

e KOMMUASITOP W/WNW UHTEpnpeTaTop;

e CpeacTBa aBTOMaTM3auum cOopku;

e OTNafguuK.

Xcode — aro IDE, To ectb cpena cospanus npunosxkenuii st i0S 1 macOS.
Xcode — aTo HanboJsiee BasKHbIII MHCTPYMEHT, KOTOPBII MCIIOJIb3YeT Pas-
paborunk. Cpezna Xcode yausurenbial OHa pegocTaB/IsieT IMPOKKIEe BO3-
MOJKHOCTH, U U3y4aTh UX CJIELYET MMOCTENEHHO, MCXO/IST U3 MOCTABJIECHHBIX
U BO3HUKAIOIMX 3a1a4. BHelHuii By paboveii cpe/ibl mpuBeneH Ha puc. 1.4.

VIMeHHO ¢ ucTosib30BaHueM 3TOro uHTepdeiica pazpabaTbiBaioTCs J0ObIE
MPUITOKEHUS IJIST «sI0TOUHBIX> TIPOAYKTOB, [1pu usyuernu Swift o1 Gy 1e-
Te B3anMO/IeCTBOBATH ¢ MHON paboueil 001acTbio — pabounm nnrepdeii-
coM playground-npoexToB. O HeM MbI IIOTOBOPUM YYTh [I03KeE.

Xcode pacripocrpansiercst Ha GeCIIATHOM OCHOBE. DTO TOMU(DYHKITMOHAI b-
HOe IpuIoKeHne 6e3 Kakux-anbo orpaHudeHnii B ceoeii pabore. B Xcode
nurerpupoBansbl: makeT i0S SDK, penakrop kosa, pegaktop nnrepdeiica,
OTJIQIYUK 1 MHOTOE JipyToe. Takke B Hero BCTPOEHbI CUMYJISITOPBI iPhone,
iPad, Apple Watch u Apple TV. 310 3HauuT, 4TO BCE CO31aBAEMBIE TIPILIO-
JKEHUST BBl CMOJKETE TeCTUPOBATh MpsiMo B Xcode (6e3 Heo6X0anMocTH 3a-
IPY3KHU IIPOrPaMM Ha peajibHbie yeTpoiicTsa). Bostee moapobHOe n3yueHme
cocraBa U Bo3MmoxkHocrell gannoit IDE otsioxkum 10 MomenTa uaydenus
nporiecca pazpaborku nprtoxennii. Ceifuac Bee 9T0 He CTOJb BasKHO.

$1 Hazeioch, UTO BbI y)Ke UMeeTe Ha CBOEM KOMIIbIOTEPE TIOCIEIHIO0 Bep-
cuto Xcode, a 3HAUUT, MBI MOKEM TIEPEHTH K IEPBOMY 3HAKOMCTBY C 3TOI
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Puc. 1.4. NHTepdeiic Xcode

3amedaresbHON cpegoit. [ Havana Heo6xoaumo sanyctuth Xcode. [Tpu
IIePBOM 3alLyCKe, BO3MOKHO, BaM [IPUETCS YCTAaHOBUTb HEKOTOPbIE 101101
HUTeJIbHBIE [TAKeThl (Bce IIPOoiiIeT B aBTOMATUYECKOM pesKUMe IIPU 1IeTYKe
Ha KHOTIKe install B TOIBUBIIIEMCS OKHE).

ITocJie ckauMBaHUst U IIOJIHOM ycTaHOBKKM Xcode Bbl MOKeTe IIPUCTYIINUTh
K ee UCI0Jb30BaHuIo. YyTb [103Ke Bbl CO3/[aJiUTe CBOIL IIepPBbIN IIPOEKT,
a ceffyac mpocTo B3ISIHUTE Ha MOsIBUBINEecs Ipu 3amycke Xcode crapro-
Boe okHO (puc. 1.5).

CrapToBO€e OKHO CJIYKUT JIJIs IBYX IleJIeil: CO3/IaHusl HOBBIX IIPOEKTOB
W OPTaHU3AIMH JIOCTYTIA K CO3/ITAHHBIM paHee. B JaHHOM OKHE MOKHO BbI-
neuth aBe obmactu. HikHas nesas 061acTh IpeacTaBaser coO0i MeHIO,
COCTOSIIIEE U3 CJIEIYIONINUX TYHKTOB:

O Get started with a playground — coszanue HoBoro playground-mpoekTa.
O TOM, UTO 3TO TaKOe, Mbl IIOTOBOPUM YYTb I1033KE.

Q Create a new Xcode project — co3zianuie HOBOTO NpuJokeHus 1 i0S
niu OS X.

Q Clone an existing project — MOAKJIIOYEHNE BHEITHETO PETTO3UTOPUA 11
IIOMCKa Pa3MELIEHHbIX B HEM IIPOEKTOB.
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Welcome to Xcode

Version 10.2 {10£125)

Mo Recent Projects

= Gat started with a playground

Explore new ideas quickly and sasily.

] Create anew ¥eode praject
%] Create an app for IPhone, [Ped, Mac, Apple Watch, or Apgle TV.

Clone an existing project
Htart ing ing from a Git

{8 Show this windew when Xoode liunches Opan ancther project..

Puc. 1.5. CraptoBoe okHO Xcode

[IpaBast yacTb OKHA COJIEPKUT CIIUCOK CO3/TAaHHBIX paHee POeKToB. B Ba-
TIeM cJIydae, eciiv BbI 3ammyckaete Xcode BIiepBble, TaAHHDIN CIIMCOK OyIeT
nycteiM. Ho He nepesknBaiite, B CKOPOM BpeMeHHU OH HAIIOJHUTCSI MHOJKE-
CTBOM PA3JIMYHBIX IPOEKTOB.

NMPUMEYAHUE B Ha3BaHUsX BCEX CO34aBAEMbIX B XO4E YTEHUS KHUMM NPOEKTOB A CO-
BETYIO YKa3blBaTb HOMepa rnae W/uan NUCTUHroB. B ByaylueM 3TO NO3BOAWUT HaBECTU
NMOpsIAOK B CMINCKE NPOEKTOB M OrpaguT Bac OT JIULLIHEN rofoBHON 605K,

OxHoll U3 moTpsicaloInX Bo3MokHOCTel Xcode ABJsieTcs HaJIn4Yne
playground-mpoexTos. Playground-mpoext — 310 uHTEpaKTHUBHAS Cpefia
paspaboTKu, cBoeoOpasHast «IIECOUHUIIA» WIN «HTPOBAsT TIJIOMIA/KAY, T/IE
BbI MOKeTe KOM(OPTHO TECTUPOBATH CO3/[ABAEMbIN BaMU KOJI U BUJIETh
pe3yJIbTaT €ro NCIOTHEHNsI B PEKUMe peanbHoro Bpemenu. C MOMeHTa
cBoero mosiBiienust playground akrusho passuBaercs. C Kask/10i HOBOM
Bepcueii Xcode B Hero go6aBIAIOTCS BCE HOBbIE U HOBBIE BO3MOMKHOCTH.

[Tpencrasbre, 4TO BaM HYKHO OBICTPO TIPOBEPUTEH HEOOJIBIITYIO TIPOTPAMMY.
Jluist 971011 11e1M HeT Hirdero Jiydiire, yeM playground-npoekt! Tpumep mpu-
BejieH Ha puc. 1.6.

Kaxk BbI MOKeTe BUIETh, BHeIIHMIA B unTepdeiica playground-npoekra
3HAYUTENTHHO OTIMYaeTcst T paboueit obmact Xcode, KOTOPYTO BB BUIETH
patee B kuure. [ToBropio, uto playground-1poekT mo3BoJisieT mmucath Koj
U HE3aMEe/ITENBHO BU/IETh PE3YJILTAT €r0 UCIOJHEHMs, XOTsI U He CJIy-
JKUT JIUTST CO3IAHUS TOTHOTIEHHBIX CAMOCTOSITEBHBIX TporpaMm. Kaskprit
playground-mnpoekt xpanurcest B cucteme B Bujie ocoboro aiiia ¢ paciiu-
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Puc. 1.6. MNpumep playground-npoekTa

peruenm playground. Xo4y OTMETHTB, UTO TIPU pa3paboTKe TTOJHOTIEHHBIX
MIPUJIOKEHIIT BBI MOXKETE UCII0JIB30BaTh playground-mpoeKTsl B KauecTBe
WX COCTABHBIX YACTEN U MCIOIb30BATh PEATN30BAHHBIE B HIX MEXaHU3MBI.

1.5. UHTepdenc playground-npoekTa

Her croco6a my4nre Ayl M3y4eHust s3blka MpOrpaMMHUPOBAHUST, YeM Ha-
nucanue Kozia. Playground-npoekT npeanasHader UMEHHO /1St 9TOT0. Bbi-
Gepure BapuaHT Get started with a playground B cTapTOBOM OKHE JIJIsI CO3/IaHus
Hosoro playground-npoekra. Tanee Xcode npeamoKuT Bam BBIOPATh OIH
13 TUIIOB CO3/1aBaeMoro npoekta (puc. 1.7), KOTopble OTINYAIOTCS MEK/LY
co0Oi JIUIIB TPEyCTAHOBIEHHBIM B IPOEKTE KOJIOM.

NMPUMEYAHME O6paTtvTe BHUMaHWE, YTO B BEPXHEN YacTV OKHa eCTb BO3MOXHOCTb
Bblbopa nnatdopmsl (i0S, tvOS, macOS). B kHure byaet onucbiBaTbcs pa3paboTka noa
iOS 1 ncnonb3oBaTbCs TOMbKO MepBasi BKNaAKa, HO eC/ Bbl U3 YnCia Nobuteneit usy-
YaTb YTO-TO HOBOE, TO COBETYIO CO BPEMEHEM 3arfiIsHYTb B KXY U3 BKIAAOK U TUMOB
NpoekToB. IT0 6yAeT 04YeHb MOME3HO.

Ceituac BaM HEOOXOIUMO BBIOPATh THIT Blank, KOTOPbIiA COAEP/KUT MUHUMAJTb-
HOe KosrmyecTBO Kozia. [Tocie HaskaTust Kok Next cpesia paspaboTK 110-
TIPOCHUT Bac BBECTH NMsT co3maBaemoro playground-mpoekra. V3mennTe mmst
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Ha «Part 1 Basics», BbiOepure mardopmy iOS U LieIKHITe Ha KHOIIKe Create.
ITocie aToro orkpoercst pabouuii unrepdeiic playground-npoexra (puc. 1.8).

C nepBoro B3rsa okHo playground-mpoekta o4eHb ITOX0Ke Ha 0OBIKHO-
BEHHBII TeKCTOBBIN pepakTop. Ho 910 ToJbKO ¢ niepBoro Barisiaa. Xcode
Playground umeer kyza 6oJiee IMPOKHE BO3MOKHOCTH.

._OG | Feady | Today at 10:18 | ..{..],,.-Ca Silolglo
B < > MoSu

Choose a template for your new playground:

B3 o5 meeos & Fier
| Playground

B & & &

D Game Map Single View

— Conosl | proviows | (D

Puc. 1.7. OkHo BbibOpa Tvna co3aaBaeMoro npoekTa

ece Ready | Todsy ot 0952 e ~ OO0 O
B < 3 [ wyPaygmunds

1 [Amport UIKit

2

() var str = "Hello, playground"

4

Puc. 1.8. Pabouuii nitepdelic playground-npoekTa
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Kaxk nokasano Ha puc. 1.8, pabouee OKHO COCTOMUT M3 5 OCHOBHBIX YacTeli:

Q B JeBoii yacTu 3KpaHa pacrnosiokeH pedakmop xodd, B KOTOPOM
BbI MOJKETE MUCATh W PEJaKTUPOBATh CBO swift-ko. B Tobko uTo
CO3/TaHHOM HaMmu (haiijie nMeeTcsT OJJMH KOMMEHTapUil 1 JIBe€ CTPOKH
KoJIa.

O Kak Tosbko Koz Oyzer Hamican, Xcode MoMeHTaIbHO o6paboTaer ero,
0TOOPA3UT OMIMOKY ¥ BBIBE/IET PE3YJIBTAT B TPABOU YaCTH SKpaHa B 00-
Jactu pe3yssraToB (puc. 1.8a).

[ Nl -] Ready ta centinue MyPlayground _{}_ E G | & | =R |
B o > L5 MyPlayground ) D) agl
1 import Foundation
2
1 var str = "Hello, playground"| "Hello, playground” =
®
@ o

Puc. 1.8a. OtobpaxkeHune 3HaueHns B 06n1acTu pe3ynbTaToB

MPUMEYAHMUE Ecnu Playground He oTobpaXkaeT pe3ynbTaTbl, TO AN NPUHYAUTENb-
HOro 3arnycka 06paboTku koza Bbl MOXETE UCMONb30BaThb JIMOO KHOMKY CieBa OT CTPOYKM
KoAa, 60 KHOMKY, PacnosioXeHHYI0 B HMXKHEN YacTu okHa (puc. 1.86). bbiatoT ciyyan,
yTo playground 3aBucaet Bo BpeMsi 06paboTkm Koaa Wian He 3amnyckaeT ee B aBToMaTu-
YECKOM pexuMe.

BbI MoskeTe BUIETD, 4TO pe3yJIbrar mapaMerpa str orobpakaeTcst B 06acTi
pesyJsraToB. B sanbHeiiniem Mbl BMecTe GyJieM MUcath KO U 0OCYsKAATh
Pe3yJIBTaThI €ro BhiosHeHus. [loMHUTE, 9TO OCHOBHAS TI€Th — TTOBBITICHIE
Balllero ypoBHS BjageHust Swift.

Ecom HaBecTH yKkasaTesb MBINIH Ha CTPOKY “Hello, playground” B 06acTu
PE3yJIBTATOB, TO PSAOM MOSABATCS JIBe KHOIIKH, Kak TOKazaHo Ha puc. 1.9.

JleBas kHOMKA (M300pakeHUE TJ1a3a) MO3BOJISIET 0TOOPASUTD PE3YJIBTAT
B OT/IETFHOM BCILIBIBAIONIEM OKHE, TIpaBast — MPsAMO B obmacTi koza. Io-
poGyHTe MENKHYTh Ha KaK/I0H 13 HUX M TTOCMOTPUTE Ha PE3YJIbTar.
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ece Ready | Tnclay at 11:a8 ) = ® < loo 0
B € (% MyPlayground ) (3 4gl

1 import Foundation

b4

var str = "Hella, playground” "Hello, playground" =
va

4

= b,

Puc. 1.86. KHonku 3anycka 06paboTku koaa

"Hello, playground" ©®m

Puc. 1.9. [lononHutenbHble KHOMKX B 06n1acTu pe3ynbTaToB

1.6. Bo3moxxHocTu playground-npoekTa

Playground — ato norpsicaronias miatdopma st paspaboTKu KoJia U Ha-
nucanust o0ydaiomux Marepraios. OHa IIPOCTO CO3/IaHa /ISt TOTO, YTOOBI
TECTUPOBATH MOABJSIONINECS MBICJM U HAXOJAUTH PEIIEHUS BOSHUKAIONINX
B mpoitecce paspaboTku mpobieM. Playground-npoekTsr 061a1aoT psijgoM
BO3MOKHOCTEH, 6J1aroiapsi KOTOPBIM MPOIece pa3paboTKu MOKHO 3HAUM-
TEJIBHO YJIYUIIUTh.

Hauwunasg ¢ sepcuu 6.3, B Xcode nmogsuiach mouepxxka markdown-
cuHTaKcuca st komMenTtapues. Ha puc. 1.10 nmpuBeaen npumep n3-
MeHEHHs BHELIHEro BUa KOMMEHTAPHEB IOC/Ie BIOOpa B MEHIO IIyHKTa
Editor » Show Rendered Markup. B BepxHeil yacTut m306pakeH UCXOIHBII KO/
KOMMEHTapWs, a B HIDKHEN — OT(POPMaTHPOBAHHBIH.

B ckopoMm BpeMeHU Bbl YBUIMTE, UTO B KAYECTBE PE3YJIBTATOB MOTYT BbI-
BOJIMTHCA HE TOJBKO TEKCTOBBIE, HO U Tpaduueckue nanubie (puc. 1.11).
Crpoku hopmara N times B 06JaCTH Pe3ybraToB, riae N — 11eJ10e Yuciio,
TOBOPSIT O TOM, 4TO JIaHHAsT CTPOKa Koa BeiBoauTest N pas. [Ipumep takoit
CTPOKH BbI MOKeTe BueTh Ha puc. 1.11. IlogoOuble BEIBOABI pe3yIbraToB
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L K ] 8 DemoNewFormat
B|l< »|m | W S

¥ Hosws momsgmmccre Playground

1 /43 Mew playground files in Xeode 6.3 show results in=line within the playground document. The
new format aleo makes it easy to create gorgeovs playgrounds with stylized teat and enbedded
irages. Playgrounds are perfect for documentation, tutoerials, or samples you include with
your projects.

=

£/t Using simple plain text markup you can gquickly Create new headings, Llists, ssboldes or
=italice text, and [Links]ipttois/develooer.aonle. Conlfpwift/blog) from within playground
commeats, Select the Editor =» Show Documentalion os Rich Text menu option to sce your
playground rendered with styles esabled.

L =K a DomoNewFormat
B < » @ DemoNewFormat.glayground  No Selection

HoBble BO3MoXHOCTY Playground

Mwmhmnsmmmmmwmmmm
N30 Makes it casy 10 with stylized text
o ane perfect for mummmmmm

mmwwmmmmmmmmmumm lnﬁlhlu
from within playground comments. Select the Editor > Show
o se your playground rendered with styles enabled.

Puc. 1.10. ®opMaTUPOBaHHbI KOMMEHTapUit

[ X=R*) 8 DumoNewFormal 3
H||< »lm 3 no
1
1 irport Cocoa
3
& // Let's play with msthenatics and an in-Line graph
5 Tor count in B...200 {
[ sin{1000.8 7 Double{cout)) 181 timesy
\ v W e
¥
8
comtain s clring imagees or ather the foddor of th

using Show Package Contents In Finder.

7
0 ff Lload a full color irage directly from within the playground®s Rescurces folder

i war vacalionImage = NSlsage(named: “Tortolla. jpg™] w2804 haTE

Puc. 1.11. lMpvMep BbIBOAA pe3ynbTUpytoLel HbopMaumm
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MO’KHO 0TOOPasuTh B BHje rpadukos u tabauil. Co BceMu BO3MOKHBIMU
BapraHTaMu OTOOPaKEHUs PE3YJIbTaTOB MCIIOJMHEHUs sSwift-Koza BbI 10~
3HAKOMUTECH B X0j1e paboThI ¢ playground-npoekramu B Xcode.

Taxxke Xcode mMeer B cBoeM apceHasie TaKOW MOJIe3HbI MeXaHU3M, Kak
asroztonosiaenue (B Xcode nsBectHoe kKak aBrokoMIuiut). [lyist mpumepa
B paboueil 4acTy TOJBKO YTO CO3[MaHHOrO playground-mpoekra Ha HOBOI
CTPOKe HATIWIIUTE JATHHCKUN CUMBOJT «a» — BBl YBUJIUTE, YTO BCILIBIBET
OKHO aBTojonoHeHud (puc. 1.12).

Bcee, uTo BaM HYKHO, — BBIOpaTh TpeOyeMbIii BADUAHT U HAKATh KJIABUIIY
BBO/Ia, I OH TIOSIBUTCS B peflakTope Kozia. CIHCOK B OKHE aBTO/IOTIOTHEHNUS
MEeHSeTCs B 3aBUCMMOCTH OT BBEJICHHBIX BaMU CUMBOJIOB. Takske Bce co3/ia-
BaeMble 3JIeMeHTHI (TTepeMeHHbIe, KOHCTAHTDI, TUITBI, 9K3EMILJISAPBI 1 T. 1I.)
ABTOMATHYECKN TOOABISIIOTCS B CIIMCOK ABTOOTIOTHEHST.

[ X=X | By | Todday at 1230 B> e 0 00
850 ¢ 3| H dasica

1 //: Playground - noun: a place where people can play

z

3 import UIKit

o
B var str = "Hello, playground” "Hello, playground”

L]

7 Array
Int32 ARGST_EXTENT
Tnt32 ARGSE_EXTENT
1nt32 ARGSY_EXTENT

B ArrayLiteralConvertible ArrayliteralConvertible

El Arrayslice ArraySlice

Int32 asciiZaddr(Int32, UnsafePointer<Int8», UnsafeMutablePointersVoids)

[l unsafeMutablePointer<Int8= asctime{UnsafePointer<tm=}

Array is an efficient, tail-growable random-access collection of arbitrary elements., r

Puc. 1.12. OkHo aBTOAOMNOSIHEHNS B Xcode

OmHoit n3 BoaMoskHOCTel Xcode, KOTOpast 3HAUNTETHHO YIIPOTIaeT paboTy,
SIBJISIETCSI YKa3aHue Ha OIIMOKY B IIPOrPaMMHOM Kojie. JList Kaxk/1oit omuno-
KU BBIBOAUTCSI MOIPOOHAST BCIIOMOTaTeIbHAsT HH(DOPMAIHS, TO3BOJISIIONTAS
BHECTH SICHOCTD U MICTIPABUThH HemoweT. OTioKa MOKa3hIBAETCS ¢ TOMOTIHIO
KPAcHOTO 3HaYKa B (hopme KPysKKa CjieBa OT CTPOKH, I7ie OHA OOHAPY KeHa.
[Ipu 1esuKe Ha HTOM 3HAUKE TOABJIsIeTCst onucanue ommbku (puc. 1.13).

JonoauTebHO nHbOpMaIus 06 ommOKe BEIBOANUTCS HA KOHCOJIU B 00-
gactu ortaaaku (Debug Area). BeiBecTu ee Ha 9KpaH MOKHO, BBIOpaB
B MeHIO ITYHKT View » Debug Area » Show Debug Area nii II[eJIKHY B Ha KHOIIKE
¢ HAMPABJIEHHON BHU3 CTPETKON B JIEBOM HIKHEM YTy 0OJACTH KOJA.
Bo1 Gyzete perysisipHo B3aMMOEHCTBOBATH C KOHCOJIBIO B MPOIECCE Pas-
pabOTKHU MPOrpamMmM.



38 YacTtb 1. MoaroToBka K pa3paboTke Swift-npunoxeHuit

® o0 | Rmady | Taday at 20:21 ) |_; an *.-*'[l:l = [j'

B¢ 3| @ myrsarourd
1 //t Playground - noun: a place where people can play

2
3 import UIKit
[ W = "Hello, playground" i Use of unresclved identifier 'str'

=]
o | e

=

Playground execution failed: /var/folders/kf/12bpkkz57wlcw5k5hl_n23zw@88@gn/T/./11ldb/
8154/playground2.swift:5:1: error: use of unresolved identifier 'str'

str = "Hello, playground"”

P

Puc. 1.13. OtobparxeHue owmbku B okHe playground-npoekTta

Bo3MoskHO, 9TO TIPU OTKPBITHN 06JACTH OTIAAKN KOHCOb Gy/IeT mycTa.
JlarHble B Hell MOABATCS MOCJIE TOSBJICHNST B BAIlleM KOJIe MePBOii OmmOKN
WJIM TIEPBOTO BBIBOAA MH(POPMALIUK 110 TPEGOBAHMIO.

Swift mo3BosIseT TakIKe MOTYIATH MCUEPTIHIBAIOITYIO WH(MOPMAIHIO 00 HC-
MOJTb3YEMBIX B KoJie 00beKTax. Ecimm HaskaTh KaaBuiny Alt ¥ TETKHYTh Ha
m060M 00BbeKTe B 00/1acTH Koaa (HAIIPUMED, Ha str), TO MOSBUTCS BCIIOMO-
raTeIbHOe OKHO, TIO3BOJISTIONIEE Y3HATD THIT 00HEKTA, a TaksKke UM (haiia,
B KOTOPOM OH pacrtiosioxen (puc. 1.14).

[ X=X-] Raady | Today at 1580 E o~ 000

B < | 8 wPmygena
1 //t Playground — noun: a place where people can play
2

3 import UIKit

4

5 var 5}'( = "Hello, playground”
Declarstion vOF STFL String

Devlared I MyPlaygrouens. plepgrourd

= e

Puc. 1.14. BcnnbiBatolee OkHO ¢ MHbopMaumelt 06 obbekTe

Cpena Xcode Bmecte ¢ playground-nipoekramu gaput Bam nouctune a-
TaCTUYECKUE BO3MOKHOCTH JIJIST PEAN3aIIUY CBOUX Heit!



[loagroToBKa
K pa3paboTke B Linux

Ecau BBl penmuin nmporpaMMuposaTh Ha Swift B Linux, To cnavana Bam
cllelyeT yCTaHOBUTH HaOOP KOMIIOHEHTOB, KOTOPbIE HaAyT BO3MOKHOCTh
cosfiaBaTh swift-rmpumoxeHus.

[IporpammupoBanue nozx Linux B 3HAUNUTETBHONW Mepe OTJIMYAETCs OT
paspaborkn B OS X, B 0COGEHHOCTH U3-32 OTCYTCTBUSI CPEBI paspaboTKI
Xcode. Co BpemeHeM u B Linux 00513aTeIbHO MOSIBSITCS CPE/IbI Pa3paboTKu
U PEMAKTOPBI KO/IA, TO3BOJISTIONINE TTHCATH 1 KOMITHIMPOBATh Swift-kom, Ho
B JIAHHBI MOMEHT TIPU/ETCST OOOUTHCH UMEIOIIUMUCST CPEACTBAMHU.

MPUMEYAHME B 370l rnaBe onucbiBaeTcs ycTaHoBka Swift 3 Ha Ubuntu 14.04. C mo-
MEHTa ee HanMcaHus B MpoLecce YCTaHOBKM MPUHLMMNANBHO HUYEro He M3MeHunock. Ecnm
BaM noTtpebyetcs Gonee cBexas BepcUSt Si3blka WM Bbl UCMOMb3yeTe HOBbIE pedakuum
Ubuntu, To Bce paBHO CMOXETE C SIErKOCTbIO MPUMEHUTb OMMUCAHHbBIE HUXKE MHCTPYKLWMN.

B kauecTBe onepalioHHON cucTeMbl MHOIT Gbliia BoiOpana Ubuntu 14.04.
ITO MpOBepeHHast BpeMeHeM, OUeHb CTabuIbHast COOPKa, MMEOIas MaK-
CUMaJIbHO yI00HBIN uHTepdeiic. B HacTosiiee BpeMst Ha mopraJie swift.org
nMeroTcs Bepcnu u g apyrux Bepeuit OC.

B nepByIo ouepesib HeOOXOMMMO CKaYaTh 00s13aTeTbHbIE TAKEThI, KOTOPBIE
obecriednBaioT paboty KommuasTopa. Jljist atoro otkpoiite Terminal u BBe-
JIATE CIEAYIONTYI0 KOMaH/TY:

sudo apt-get install clang libicu-dev

[Tocne cxaumBaHUs MPU 3aIIpoce YCTAHOBKHU BBEANTE Y M HAKMUTE Enter
(puc. 2.1).

YcraHoBKa MOKET TTPOOJIKATHCS IJIUTEbHOE BPEMsi, HO BECh MPOIECC
GyeT oTpaskeH B KOHCOJIH.

Tenepb HEOOXOAMMO CKavaTh IIOCJIEIHIO JOCTYIIHYO Bepcuio Swift. s
9TOrO IoceTure cTpanuity http://swift.org/download u BbI6€pI/ITe COOTBETCTBY-
OTIYIO Balllell OTepaIlioHHON cucreme cOopKy (puc. 2.2).
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@O @ parallels@ubunto: ~

parallels@ubuntu:-$ sude apt-get install clang libicu dev

[sudo] password for parallels:

Reading package lists... Done

Building dependency Lree

rReading state information... Done

The following extra packages will be installed:
binfmt-support clang-3.4 cpp-4.8 gcc-4.8 geoc-4.8-base icu-devtools Libasanf
1ibatomic1 llbclang-common-3.4-dev libclangl-3.4 1ibffi-dev Libffic
libgcc-4.8-dev libgompl libicu52 libitmil libobjc-4.8-dev libobjc4
libguadmath® libstdc++-4.8-dev libstdc++6 libtinfo-dev libtsan® llvm-3.4
1lvm-3.4-dev llvm-3.4-runtime

suggested packages:
gce-4.8-locales gec-4.8-mullilib gec-4.8-doc libgeci-dbg libgompl-dby
libitm1-dbg libatomic1l dbg libasan® dbg libtsan® dbg libgquadmath®-dbg
icu-doc libstdec++-4.8-doc llvm-3.4-doc

The following NFW packages will bhe installed:
binfmt-support clang clang-3.4 lcu-devtools libclang-common-3.4-dev
libclang1-3.4 libffi-dev libicu-dev libobjc-4.8-dev libobjc4
libstdc++-1.8-dev libtinfo-dev 1lvm-3.4 1llvm-3.4-dev llvm-3.4-runtime

The following packages will be upgraded:
cpp-4.8 gcc-4.8 gcc-4.8-base libasan® libatomicl 1ibffie libacc-4.8-dev
libgomp1l libicu52 libitm1 libguadmath® libstdc++6 libtsan®

13 upgraded, 15 newly installed, ® to remove and 585 not upgraded.

Meed to get 52.3 MB of archives.

After this operation, 178 MB of additional disk space will be used.

Do you wanl Lo conlinue? [Y/n]

Puc. 2.1. YcraHoBka naketoB B Ubuntu

ITocie ckauMBaHMsT ABaK (bl IEJIKHITE Ha CKAaYaHHOM apX#Be B hopmare
targz u pacrakyiite ero B Ipou3BoJibHyIO nanky. Ha puc. 2.3 apxus pac-
MaKoBaH B manKy Home. BeiOpanHag BaMu marka OyieT JoManrHei Jupex-
Topueit st Swift.

Teneps BBeZIUTE B TEPMUHATE CAEAYIONIYIO KOMAHTY
gedit .profile

ITepes BaM¥ OTKPOETCST TEKCTOBBIN pelakTop. [IPOKPYTHTE TEKCTOBOE
cozepxkuMoe (dailjia U B caMOM KOHIIE, IIPOILYCTHB OJHY IIYCTYIO CTPOKY,
106aBbTe CIIeAYIOIUI TEKCT:

export PATH=/path/to/usr/bin:"${PATH}"

rae /path/to/usr/bin — 3TO IIyTh K HallKe bin BHYyTpU pacrakoBaHHOIO
apxuBa co Swift. B cayuae, ecsim BbI pactiakoBajin apXuB B Iarky home,
yTh OYIeT BBITJISAAETH IPUMEPHO TaK:

home/parallels/swift-3.0-RELEASE-ubuntul4.04/usr/bin
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Swift

ABOUT SWIFT
BLOG

DOWNLOAD
Tntessen
Srapahots
g Limar s,
Cider Srapshots

GETTING STAATED
DOCUMENTATION
SOURCE CODE
COMMUNITY
CONTRIBLTING

CONTINUGUS
INTEGRATION

GOMPILER AND
STARDARD LIBAARY

Releases
Swift 2.2
Dorwmioad Date
Xcode 7.3' March 21, 2016
Ubuntu 15.10 (Signature) March 21, 2016
Ubuntu 14.04 (Signature) March 21, 2016

“SWiT 2.2 s avaliabie as pan of Xcooe 7.3 release.

Snapshots

Puc. 2.2. [loctynHble penusbl Swift

Places

© Recent
[ Desktop

[ Documents
¥ Downloads
dd Music

31 Plctures

H videos
1 trash

Devices

=
"R wd
Documents Downloads
@ o
Pictures Public
LTV H
Videos Examples

[ “swift-2.2-RELEASE-ubuntu14.04" sel

1item)

Puc. 2.3. PacnakoBaHHbIi apxvB B nanke Home

Cxomupyiite gannyio ctpoky B 6ydep o6MeHa, coxpanuTte haiis u 3aKpoii-
Te TEKCTOBbBII peakTop. B okHe TepMuHaIa BCTaBbTe CKOMMPOBAHHYIO
paHee KOMaHy 1 HaxxmuTe Enter (puc. 2.4).

Ha atom ycranoska Swift sasepirenal [lyist mpoBepku paboTOCIOCOOHOCTH
BBI MOJKETE BBECTH KOMAHIY

swift —version

OHa BBIBEJIET BEPCHUIO YCTaHOBJIEHHOI cOopku Swift (puc. 2.4).
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Yro6BI BBITOJHUTE SWift-KOJI, B IPOU3BOJLHOM MECTE JUCKA CO3JIaiTe
HOBBIIT (hail ¢ paciuperreM swift, copepkamuii HeKOTOPLIit swift-koz.
[Tocse 9TOTO B TepMUHATIE BBETUTE KOMAH/TY

swift '/home/parallels/my.swift’
rae

/home/parallels/my.swift

@O parallels@ubuntu: ~

parallels@ubuntu:-$ export PATH=/home/parallels/swift-2.2-RELEASE-ubuntul4.®4/us]
r/bin:"${PATH}"

parallels@ubuntu:~S swift --version
swift verslon 2.2 (swift- RELEASE)
Target: x86_64-unknown-linux-gnu
parallels@ubuntuz-5 ||

Puc. 2.4. BbiBoa nHbopMaumm o Bepcum Swift

ITO MyTh K CO3MAHHOMY (haily.

[Mocne vaxkaTust Enter B TepMuHAIE 0TOOPAZUTCS PEIYITBTAT BBHITTOTHEHST
koza (puc. 2.5).

wwilt-2, 2 RELEASEubuntuT14.04  usr

=
O pocuments

4 Downloads | i awill-2.2-RELEASE-
& Music vbuntu14.04

& Pictures
Hvideos

fhone fparallels fmy. sw - ) - ) v B i

3
print{"Swift paSoraeri™)

Plain Text = Tab Width: 8 =

Puc. 2.5. Mpumep BbiNonHeHHOro swift-koaa

Bor u Bcé! Yeranoska Swift B Linux Takast ’e 1mpocrasi, Kak U yCTaHOBKa
Xcode 8 OS X. TTomHuTE, 4TO BECh [TPUBE/IEHHBIN Jlajiee MaTEPUAJ OPUEH-
tupyetcs Ha OS X-Bepcnio.



[ToaroToBKa
K pa3pabotke B Windows

C HelaBHUX TIOP Y MTPOrPAMMUCTOB MOSIBUJIACH BO3MOXKHOCTD ITOTIPAKTHUKO-
BaTbhcs B paspaborke Ha Swift mog OC Windows. Kak u B ciyyae ¢ Linux,
paspaborka nmox Windows ceifuac He MOKET Ha3bIBAThCsI IIOJHOLEHHOI, TaK
KaK [0Ka He CYIIECTBYET KaKOi-1100 cpelibl pa3paboTKM, MO3BOJISIIOIEN
CTPOUTH I0JIb30BATENbCKIE MHTEP(HENCHI.

g nporpammuposanus nox Windows cymecrsyer maker Swift for
Windows, koTopbiii ycranaBauBaet HeoOX0oauMOe OKpyskeHue. I1o-
caemHIo Bepenio (ceitgac aTo 1.6) BBI MOKeTe HAWTH Ha mopTaje http://
swiftforwindows.github.com. CkauaB yctanoBOuHbBIH (haii, 3amycTuTe ero
Y MHCTAJLJIMPYHTE IPOrpaMMy B IIPOU3BOJIBHYIO manky (puc. 3.1).

) Swift for Windows 1.6 Setup s |ul=

Choose Install Location
Cheose the folder in which to install Swift for Windows 1.6. &

Setup will install Swift for Windows 1.6 in the following folder. To install in a different folder,
dick Browse and select ancther folder. Click Install to start the installation.

Destination Folder

==

Space required: 235.7MB
Space available: 194.9GB

ulisoft Install System v3.01

[ <gack J[ mstal ] [ cancel |

Puc. 3.1. OkHO ycTaHOBKM koMnunsitopa Swift
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ITocite ycranoBku OyIET 3aIyIEHO TIPUIOKEHUE, € TIOMOIIBIO KOTOPOTO
BbI CMOJKETE CKOMITMJIMPOBATh HANMCAHHbIN KO (puc. 3.2).

Temnepb BaM JJOCTATOYHO TIPOCTO HAMKCATH TIPOU3BOJIBHBIN KO/ B (haiiyie
¢ pacipeHueM swift U coXpaHUTb ero Ha skecTKoM aucke. ITocse aToro
¢ TIOMOIIbI0 KHOTIKY Select File Heo6X0AMMO Bbl6pa'l‘b JTAHHBIN (bai/iﬂ.

ITpu HazkaTry Ha Compile 0TOOpassTCs Bee oMMOKM, a TP UX OTCYTCTBUU
nporpaMma OyeT CKOMITUIMPOBAHA U TOTOBA K 3aIyCKY, KOTOPbII MOKHO
OCYILIECTBUTD HaxKaTHeM Ha KHOIIKY Run.

Ha atom Bcé! Yeranoska Swift 8 Windows Takas ke mpocrasi, Kak 1 ycra-
Hoska Xcode B OS X. [ToMHuUTE, 4TO BeCh IPUBEIEHHBIN Jajiee MaTepual
otHocuTcd k OS X-Bepcum.

Comnprilen

CAswift\My Programs\Hello.swift | Selecs File

Compile Run
I p I

Compilen Seitingd
~dinble ik om ek fld s chunge erings b

Swift Compilen g, i

Loga rlln

ift iy Prograns?

Puc. 3.2. Paboyee OKHO KOMMMASTOpa



YacTb II.
ba3oBble BO3MO)XXHOCTU
Swift

[obpo noxanoBaTb BO BceneHHyto Swift 5!

Mpuwno BpeMs NepenTn K U3yUYeHUIO 3TOro MPEKPACHOro s3blka NporpaMMu-
poBaHusl. C KaXkabIM NPOMAEHHBIM Pa3AenoM, C KaXAoW U3yUYEeHHON CTpaHULIEN
M KaXAbIM BbIMOSIHEHHBLIM 3afaHueM Bbl byzeTe Bce bnvxe K cBOel uenn —
K pa3paboTke MOTpsicalolyX MPUIOXKEHUI M, BO3MOXHO, K XOpoLLeMy 3apa-
60TKY.

Swift — kpaliHe MHTepecHbIN A3blKk NporpaMMupoBaHusi. Ecnv paHee Bbl pa-
6oTanu ¢ apyrumMun sizblkamm NPorpaMMMpOBaHKS], TO YXXe€ CKOPO 3aMeTuUTe MX
CXOACTBO € Aetuwiem Apple. [lJaHHast 4acTb KHUMM pacckaXkeT BaM O 6a30BbIX No-
HATUSAX, KOTOPbIE MPeALIECTBYIOT YCMELHOMY NPOrpaMMMpOBaHuLo, 1 06yunT oc-
HOBaM CMHTaKcKca U paboTbl C pa3nnyHbIMK (yHAAMEHTaNbHBIMWU MeXaHW3MaMu,
KOTOpbIe NErNN B OCHOBY BCEN CUCTEMbI pa3paboTKy NporpaMm Ha sisbike Swift.

Kak un MHorne apyrue si3blku, Swift akTMBHO MCMOb3yeT NnepeMeHHble U KOH-
CTaHTbl AN XpaHEHWs 3HaYeHW, a ANg AOCTyNa K HUM cryxaTt uaeHTudu-
kaTopbl (UMeHa). bonee Toro, Swift BbiBeN (PyHKUMOHANBHOCTb NEPEMEHHbIX
M KOHCTaHT Ha HOBbIN KaYeCTBEHHbIN YpoBeHb. M CKOpO Bbl B 3TOM ybeanTech.
Mo XoAy YTEHWUS KHUMM Bbl Y3HAaETE O MHOMMX NOTPSACAOLMX HOBOBBEAEHUSX,
KOTOpblE HE BCTPEYA/IUCb BaM B APYruX A3blKaxX, HO HAa OTCYTCTBME KOTOPbIX Bbl,
BO3MOXXHO, CETOBasIN.

v/ [nasa 4. OTnpaBHas To4kKa
v/ [naBa 5. ®yHAaMeHTanbHble TUMbl AAHHbIX



OTnpaBHada ToYKa

¥ KaskZ0r0 13 Bac CBOI YPOBEHD ITOIFOTOBKY 1 PA3HBII OIIBIT 34 IJIe4aMU,
KaUKJIbIil TIPOIIIesT CBON COOCTBEHHBIH ITyTh HE3aBUCUMO OT APyTux. Bee
9TO HAKJTAJIBIBAET OTIPEIEIEHHBIE CIOKHOCTH TIPH HATIMCAHUHT YIeOHOTO
MaTepraJa; JIyist KOTO-TO OH MOKET OBITh CIIUIITKOM MTPOCTBIM, a JIJIst KOTO-TO
Ype3BBIYAHO CJI0KHBIM! HaiiTh 30710Ty10 cepeiHy 1opoii He Tak IIPOCTO.

NMPUMEYAHME B nepsyto ovepeab 3Ta KHWUra OpMEHTUPOBAHA Ha HauMHaoLWMX pas-
paboTumkoB. MOMHWTE, YTO Bbl BCEra MOXETE MPONyCTUTb TO, YTO YXe 3HaeTe. He cTo-
UT BblpaXkaTb CBOE HELOBOILCTBO M3-3a HANMUMS UBMIULLIHErO, C Ballei TOUKW 3peHus,
MmaTepuana.

4.1. Kak koMnbloTep paboTaeT C AaHHbIMK

C MoMeHTa M300peTeH st MUKPOTIPOIIECCOPA OCHOBHBIE TIPUHITUTIB PAGOTHI
MEPCOHAIBHOTO KOMITBIOTEPA He MTPETepIiesnd CyIeCTBEHHBIX N3MEHEHUI.
OH Bce Tak ke Opy/IyeT HyJISIMU U eINHUTIAMU, TIPOBO/ISE C HUMU COBCEM He-
XUTpble ortepaiinu. Bo3aMoXkHO, BbI yIMBUTECD, HO COBPEMEHHbIE 2JIEKTPOH-
HbIE YCTPOMCTBA HE TaKHe YK U YMHbIE, KAK HAM PACCKA3bIBAIOT B PEKJIaMe:
BeCh cMapT-(YHKITHOHAT OTIPe/Ie/IIeTCs MHKeHEePaMu, TIPOEKTUPYIONTME
CXEMBbI, U IIPOTPAMMUCTAMHU.

B orsinurie ot 06bIKHOBEHHOTO KAJIbKYJIATOPA, KOMITBIOTED TPeHAZHAYECH
TS BBITIOJTHEHUS TMIUPOKOTO (MOKHO CKa3aTh, HEOTPAHUYEHHOTO) CIICKTPa
3a/a4. B cBA3W ¢ 3TUM B ero anmapaTHyio apXUTEKTYPY yKe 3aT0KEeHBI
GoJrbiine GyHKIIMOHATBHBIE BOBMOKHOCTH, & BCS JIOTHKA PabOThI Orpe/ie-
JITETCSI TIPOTPAMMHBIM 00€CTIeYeHUEM, CO3/[aBaEMbIM TIPOTPAMMUCTAMH.

B o01em cirydyae npu MaKCUMAJIBHOM YITPOIIEHUH MOKHO BBIJIEJUTD TPH
OCHOBHBIX (DYHKIIMOHATBHBIX YPOBHS, 06€CTIEYNBAIONTIX PAabOTY KOMITBIO-
tepa (puc. 4.1).
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MporpamMmmMHbIi YpOBEHb

YpoBeHb onepaumoHHON
CUCTEeMbl

A |

/ AnnapaTtHbIi ypOBeHb\

Puc. 4.1. OyHKUMOHaNbHbIE YPOBHM KOMMblOTEPA

AnmapaTtHeiii ypoBeHb npejctaBisier co00it Habop TUIOBBIX GJIOKOB
(busmyeckoro 060pYIOBaHYST ), CAMBIMHU BaXKHBIMU U3 KOTOPBIX SIBJISTIOTCST
nenTpaibhbiii mporeccop (CPU, Central Processing Unit) u onieparuBHast
namsmo.

CPU — cepaiie Jiro60T0 IMUPOKOMYHKIIMOHATBHOTO 3JIEKTPOHHOTO YCTPOI-
cTBa (MepCoOHANbHbBIE KOMIIBIOTEPDI, JIAHIIETDI, CMapThOHLI U T. [1.). Ero
uzobpereHne cTauio HACTOsIEeH peBoJoluell, o3HaMeHOBaBIIeil coboi
MOSIBJIEHNE COBPEMEHHBIX BBIYUCTUTETBHBIX MalTH. KcTaTu, KOMITbIOTEPHI
Ha3BIBAIOTCS BHIYMCIUTEIbHBIMUA MalIMHAMU Hectpocta. Mx pabora 3a-
KJIIOYAeTCsT B 00pabOTKe YUCET, B BBIUMCIEHUN PA3JIMIHBIX 3HAYEHUH Yepes
BBITIOJTHEHUE TTPOCTEHINX apuPMETHIECKUX U JIOTHIECKUX OTepaliui,
Ha3bIBaEMBIX HHCTPYKIUAMI. Bee maHubie B II060M KOMITBIOTEPE B UTOTE
npeBpaniaorcs B uyncaa. [Ipuuem HeBaskHO, TOBOPUM MbI 0 (hoTorpaduu,
JIFOOMMOM TIeCHE WJIH KHUTE — JIJIsT KOMITbIOTEPA BCE ATO MPEACTABIISETCS
B BUJIE YHCEJL.

CPU kak pas u npegnasuadet 11 pabotsl ¢ yncaamu. OH [0JIy4aeT Ha
BXO/l HECKOJIBKO 3HAUEHWH U B 3aBUCUMOCTH OT TIePEAaHHON KOMAaH/IbI
BBITIOJTHSIET C HUMU 3a/JaHHbIE OMIePATIHL.

B xoze 3101t paGoThl B KauecTBE BPEMEHHOTO XPaHUJIUIINA JAHHBIX BbI-
crymaert oreparuBHast mamMsith. CPU 1OCTOSTHHO TIPOU3BOJINT ¢ Heit 0OMeH
JTAHHBIMU.

Ilamsmv — 5TO OCHOBHOE CPE/ICTBO XPaHEHUST TAHHBIX, UCIIOIb3yeMoe TIPo-
rpaMMaMi B Xojie uX hyHKInoHupoBanus. [[aMaTh KOMITbIOTEPA COCTOUT
13 MUJIJIMOHOB OT/IETTbHBIX SY€EK, KaXKAasd U3 KOTOPBIX MOKET XPAaHUTD
nHaopmanuio. Takxke y KasK/101 SU€HKN IPUCYTCTBYET CBOW YHUKAIbHbIHT
azipec.
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PaccmoTrpum npuHIun paboTsl onepaTuBHOM naMsaTu. Ha puc. 4.2 npuse-
JleH cXeMaTUYHbIN By HaMaTtu ¢ gueiikamu Ne 1669—-1680. B nacrosiee
BpeMSI 9TU SYEHKHU MYCTBI, TO €CTh HE MMEOT 3alTMCaHHON B HUX WH(HOP-
MaIIHH.

Puc. 4.2. MNamaTtb ¢ Habopom siyeek

NMPUMEYAHMUE T[lpuBeaeHHble CXeMbl U ONUCAHWA MakCMMasribHO ynpoLleHbl. Ha ca-
MOM Jiefie KOMMbIOTEP Ha annapaTHOM YPOBHE ONepupyeT UCKIYUTENBHO ABYMS LM-
pamu: 0 1 1. OH 3HaeT BCIO MX MOLLb M MO MOSHOW UX UCMONb3YET.

lMpuBeaeHHble fanee npuMepbl XpaHeHWst U 06paboTkM AeCATUYHBIX YMCen MokasaHbl
ANst NyYlwero BOCNpUSTUS BaMu y4ebHoro MaTepuana. MoBTopiock, YTO B AeWCTBUTESb-
HOCTM 3TV Yncna NepeBoasTCs B ABOMYHYIO CUCTEMY, NMOC/E Yero NPOUCXOAUT MX 3anuch
B NamsTb 1 06paboTka B NpoLeccope B BUAe nocnegoeatensHocTen 0 u 1.

ITpeamoIoxuM, 4TO BBI 3aIyCTUIN Tporpammy «Kambkysstop». [Ipu ee
HNCIIOJIb30OBAHUU BO3HUKAECT HeO6XO[[I/IMOCTb BPpEMEHHO XPaHUTDH B [TaMATU
pasIMYHbIe YMCAOBbIe 3HaYeHnA. Kak0e 3HaueHne IPU 9TOM, CKOpee
Bcero, OyIeT 3aHMMaTh He OJIHY, a IIeJIyI0 IPYIILy sS4eeK (JOTUYecKH 00b-
enuHennbix). Kajkias Takas rpyina GyeT MMeTh YHUKaJIbHOE UMsT, OHa
MOJKeT ObITh HasBaHa Xpanuiuusem oannvly. Jlanabie 00 UCIIOTb3YEMbIX
B [IpOTpaMMe XPaHUJINIAX 3alUChIBAIOTCS B CIIEMUANBHBINA peecTp. I1pu
9TOM YKa3bIBa€TCA MM XpaHUJINIIA, a TaKXKe a/[peca NCIIO0Jb3yeMbIX
AYEEK.

[Tpeamnososxkum, GBLIO CO3AHO ABAa XpaHUINIIa ¢ UMeHamu «[pymma 1>
n «Ipynmna 2». B nmepBoM coziep:KuTCS YMCI0BOE 3HaYeHne 23, a BO BTO-
pom — 145 (puc. 4.3).

B Gymytiem sist TOTo, uTOOBI TOJyUnTh 3HAUeHMe 23 (XpaHsiieecs B «Ipyti-
e 1»), HeT HeOOXOAMMOCTH CKAaHUPOBATh BCE IUEHKK OTIePATUBHOM ITaMsi-
TH Ha IPeAMET 3aIlACAHHbIX B HUX JAHHBIX — JOCTATOYHO JIUIIb OOPATUTh-
ca Kk «Ipynme 1» Mo IMeHN 1 MOTyINTD 3aMIICAaHHOE B ee sTueiikax 3HauCHME.
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AYEsK

[ rpynna 1 1669,1670 |

Irp'rlllllz 1671- 16?3'

Puc. 4.3. PeecTp ¢ AByMS XpaHUAMLIAMU AAHHbIX

Ecom BepryThCS K prc. 4.1, TO BTOPBIM UET YPOBEHD ONEPAIIOHHON CH-
crembl. B xo/1e paspaboTku BbI OyieTe He Tak 4acTo 33/[yMbIBATHCS O HEM.

B 061iem ciydae oepanoHHas CUCTEMA — 3TO IIOCPEAHUK MEKLY Balleil
MporpaMMoii 1 armapaTHoii yacTbio. brarogaps OC, mpuiioskeHus MOTYyT
HCIIOJIb30BATh BCE BO3MOKHOCTHM KOMIIBIOTEPA: BBITIOJIHEHE MaTeMaTH-
YyecKux olepanuil, nepegaua ganabix o Wi-Fi u Bluetooth, oto6paske-
Hue TpahUKH, BOCTIPOU3BEIEHIE TIeCeH TPYIIb Queen U MHOTOE-MHOTO€
NIpyToeE.

Ornepanronnasi cucTeMa IpeIocTaBsieT MHTepPGechl, KOTOPbIE MOTYT
HCIOJB30BATLCA B X0Je PaOOTHI IPOrPaMMHOTO obecedeHnsa. XOTUTe
cnoxuTh Ba uyncaa? He Bormpoc! Hammmmre cooTBeTCTBYIONTYI0 KOMaH-
ny, u OC cama mepezact Bamu OaiiThl Kyza CJeLYyeT, IIOC/Ie Yero BepHeT
pe3yJibTar.

Jl1st Toro 4ToObI OTAABATH Pa3/JUYHbie KOMAH/Ibl Ha BBIOJHEHNE KaKHIX-
Jrbo orepalyii, Kak pas U HysKeH TpeTuii ypoBeHb (cM. puc. 4.1).

«IIporpaMMHBIii» ypoBeHb IIPe/III0JIAraeT UCII0JIb30BaHUE A3bIKOB 1IPO-
rPaMMUPOBAHUA JIJISI CO3/IAHUS TPUIIOKEHWH. Bee 10BOJIBHO TIPOCTO: pa3-
paboruuk mumiet KoMausl, OC oOpabarbiBaeT WX, TOCJIE Yero TMePepacT
WX 7151 BBIIIOJIHEHMS Ha allllapaTHBIN ypoBeHb. Kask/asa komaH/a Ha SA3bIKe
[IPOrPAMMUPOBAHUST MOJKET MOJPA3yMEBATh MO/ COOON MHOKECTBO IIUKJIOB
PabOThI ¢ TAMSITBIO ¥ BBITIOJTHEHIE COTEH MHCTPYKITUIL B ITpoIieccope.

B O6H.[eM BH/i€ IIPOrpaMMHUPOBAaHUE — 9TO aBTOMaTH3aIlA IIPOIECCOB I
penieHursd oIpe/ieJIEHHBIX 3a/iad C ITOMOIIbIO KOMITbIOTEPA. B xone nanm-
CaHUA ITPOTPaMMbI pa3pa60Tq1/1K MaHUITYJINPYET JaHHBIMU WU OIIPE/IesAeT
PeaKIuIo IIporpaMMbI Ha HUX.

Kasknast mporpamMMa B3auMOJIEHCTBYET ¢ TAHHBIMU, KOTOPBIE MOTYT GBITH
MTOJTYYEHBI U3 PA3JIMYHBIX HCTOUHUKOB: 3aTPYsKeHbI U3 (HailIoB Ha KeCT-
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KOM JIMCKe, BBE/IEHBI T0JIb30BaTe/IsIMK, 1oJTydeHbl u3 Ceru u T. 1. Yacto
9TH IAHHbIE HYKHO HE POCTO MOMYYUTh, 00paboTaTh U OTIIPABUTH B yKa-
3aHHOE MECTO, HO ¥ 00€CTIeYnTh UX XPAHEHUE C TIEIbI0 UCTIOTb30BAHUS
B OYyIyIIEM.

Tak, HarpuMep, HOJIy4YKUB Balie UMst (IIPEAOTIOKIM, YTO Bbl BBEJIH €TI0
MIPU OTKPBITHY TPUIOKEHHS ), IPOrPaMMa 3aMUIIeT ero B MaMsATh U IPU
HEeoOXOMMOCTH OyIeT 3arpysKaTh OTTY/AQ, YTOOBI OTOOPA3UTh B COOTBET-
CTBYIOIIIEM MecTe rpadudeckoro uHrepdeiica.

4.2. ba3zoBble NOHATUS

B npenbiayieM pasaesie, KOria Mbl TOBOPIIN 00 ONEPaTUBHOIL IIAMATH, TO
YIIOMIHAIN TOHATHE «XPAHUJINIIE JAHHBIX>.

Xpanunuwe dannvix — 5TO BUPTYATbHBIN 00HEKT, 06JaTAI0TIHI HEKOTO-
pPBIM HAGOPOM CBOICTB, K TPUMEPY: 3allMCAHHOE 3HAYCHUE, KOJTHUCCTBO
d4eek, aZjpec B ONEePATUBHON MaMATH, TUII HHMOpMaIu (YUCI0BOIH,
CTPOKOBBIN) U T. [I.

[TpakTHYeCcKu BECh TTPOIIECC TPOTPAMMHUPOBAHIS COCTOUT B TOM, YTOObI
co3/1aBaTh (OIPEIETSATH) OOBEKTDI, yCTAHABIMBATD (MHUIIUATM3UPOBATD )
WX 3HAYCHUS, 3aNPAIUBATh 9TU 3HAUYECHUS U TPOU3BOUTDL C HUMU OIle-
panuu.

B nporpammuposarun Swift mpu pabote ¢ XpaHWJIUIIAME JAHHBIX BbIje-
JISTIOT JIBA BASKHEUTIIUX TIOHSITUST: 00bSIBJICHUE U WHUIIUATIA3AIUS.

Obpsisnenue — aTo co3nanme HOBOTO 00beKTa (XPAaHIIIUIIA JAHHbIX ).

Hnuyuanusayus — 310 TPUCBOEHNE 0OBIBICHHOMY 00HEKTY OTPeIeTeH-
HOTO 3HAYEHUH.

B npumepe Bbiiie 6b1H 00BABICHBI XPAHUINUIINA JAHHBIX ¢ MMEHAMU
«Ipynma 1» u «Ipynma 2», mocsie yero ux NpOUHUTIUAINITPOBATHN 3HAYE-
HUSIMU 23 U 145,

PaccmoTpum nipocteiimmii apudmMernueckuil mpumep: 3Hauenue «Ipyr-
bl 1» (23) ymMHOXKUTD Ha 3HAaUenue «[pyribl 2» (145) (auctunr 4.1).

Jinctmur 4.1.
23 * 145

JlaHHBIT MaTeMaTUYeCKUi TIPUMeEp SBJISIeTCS BBIPa’KeHNEM, TO €CTh 3a-
KOHYEHHOI KOMaH/IOl Ha s3bIKe MaTeMaTHUKU. B HeM MOKHO BbIJIEJTUTD
OJIHY OTIEpAIlUI0 YMHOKEHUS U [IBa OMIEPAH/IA, C KOTOPBIMHU OY/yT TPOU3-
BOJIUTHCS ACHCTBUS (23 U 145).
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Yro0bl IPOUBBECTH JAHHYIO OIIEPALMI0 YMHOMKEHUS, HY5KHO BBIIIOJTHUTh
CIIEYTIONIYIO TTOCTIEeI0BATEIbHOCTD IeCTBUI:

Q Iosyunts 3Hauenue «Ipynist 1».
Q IlomyunTs 3HaYeHNE «IpPyIIIBI 25.

Q IIpousBectu oreparuio yMHOKEHIS 3HaYeHNS «[pymnmibr 1> Ha 3HAUe-
Hue «Ipynmbr 2».

O OO6bsBUTH XpaHUJIUIIE TAHHBIX ¢ UMeHeM «[pyrima 3» s XpaHenust
pe3yJIbTaTa YMHOKCHUS.

Q [IpownunmnmammsupoBaTh Xpanusaunty «[pymmna 3» pe3yabraT oreparum.
B nucrunre 4.1 ykazatesneM Ha TO, 4TO HEOOXOAUMO MPOUIBECTH OTIEPAITHIO
YMHOKEHUS, CITY;KUT o1iepatop * (YMHOXKeHue). B pe3yJsraTe BBITTOJTHEHUS
BBIPAKEHNUST OY/IET TOTYIEHO HOBOE 3HAUEHNUE 3335, 3AMICAHHOE B TPYIIITY
sgdeek ¢c umeHeM «Ipymma 3» (puc. 4.4).

[reynna1 1669, 1670 |

Irpynnl2 1671-1673 |

lrmnas 1674- 1677'

Puc. 4.4. Pe3ynbTaT yMHOXEHUS ABYX YMCEN MOMELLEH B HOBOE XpaHWUuLLe

[ToMumo aTOTO, X0UeTCst 0OPATUTH BHUMAHKE HA TO, YTO XPAHUIIHIIA
JAHHBIX MOTYT COJEP:KATh B cebe He TONBKO MH(PbI, HO U JAPYTHE BUJIbI
nHbopmanun (TeKCTOBYIO, rpadruieckyio, JOTUYECKYIO U Jp.). Bubt
undopMaIuu B IpOrpaMMUPOBAHIY HA3bIBAIOTCS TUIIAMU AaHHbIX. [Ipu
00BSIBJICHUY XPAHIJIUII] BbI Beerjia Oyaere coo0IaTh mporpaMMe, TaHHbIE
KAKOTO TUTIA OHA JIOJKHA XPAHUTE (TIeJIble YNcIa, APOOHbIE YHCIa, TEKCT,
PUCYHOK | T. JL.).

JlioGast mporpaMMa — 9T0 HAOOP BBIPAKEHUIT MU, IPYTUME CJIOBAMHE,
HabOp YETKUX KOMAaH/I, TIOHATHBIX KoMIbtoTepy. Hampumep, BbIpakeHe
«OTrpaBb HTOT JOKYMEHT Ha MeYaTh» YKaKeT KOMIbIOTEpPY Ha HE0OXO-
JIMMOCTH BBITIOJTHEHUST HEKOTOPBIX JIEHICTBUI B OIIPENETIEHHOM TIOPSIIKE:
3arpyska IOKYMEHTa, TIONCK MPUHTEPA, OTIPABKa JOKYMEHTA TIPIHTEPY
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u T. 1. BeipaskeHUsT MOTYT COCTOSITh KaK M3 OJIHOM, TaK U U3 HECKOJIBKUX
KoMaHj1, Kak, Harpumep: «OTipasb aToT (haill, HO Iepel 9TUM IIpeobpasyit
ero u3 docx B rtf».

Bsipakenne — 3aBepinenHasi KOMAH/a, BBITOTHSIONIAST OJIHY WA HECKOJTb-
KO onepaiuii. BeipaskeHne MOKeT COCTOSITh U3 MHOKECTBA OIIEPATOPOB
1 OIIEPaH/IOB.

Oneparop — 9T0 MUHUMAJIbHAS aBTOHOMHAsT (DYHKITMOHATbHAS e/IMHUTIA
(€710BO MJIK TPYIIIIA CJIOB), BLITOIHAIONIAS OIIPEeJIeHHYIO Ollepallnio.

OnepaH/:[ — 9TO 3Ha4Y€HMEe, C KOTOPbIM OII€paTop IMPOU3BOJUT Oll€epalinio.

Bce 3ape3epBrpOBaHHBIE SI3BIKOM [TPOrPAMMUPOBAHUS HAOOPHI CUMBOJIOB
HA3BIBAIOTCS KIIOYEBBIMH CIOBAMI.

Panee Mot paccMaTpuBaiv IIPUMEP YMHOKEHUA ABYX YMCeN 23 U 145 C I10-
CJIEeAYIOINM 00bABIEHIEM HOBOTO XpaHuJunIa. Bcero 6bL10 BbI/I€JIEHO
IIATH OT/IEJIbHBIX MIAroB, KOTOPbIE, B CBOIO O4Y€PE/ib, U ABJIAJINUCDH TTOJIHO-
IIEHHBIM BbIPDAKEHMEM.

Ecsin paccMOTpeTh aTO BBIpakeHNe CO CTOPOHBI CUHTAKCHUCA SI3bIKa TIPO-
IPAMMUPOBAHIS, TO €T0 MOKHO TIPECTABUTD B BUJIE CJIENYIOMIEN CTPOKU
(smucTuHT 4.2).

Jiuctunir 4.2
Co3paTb_XpaHunuwe Fpynna 3 = pynna 1 * Tpynna 2

O6paTI/ITe BHUMaHME, KaK JIETKO 1 ITPOCTO C ITOMOIIbIO OTHOT'O BbIpaKE€HUA
IIPON3BOJATCA H€O6XOZ[I/IMI)I€ HaM o1riepalnuu.

4.3. BBegeHue B onepatopsl

B Swift BbLgesstioT cieyoniye OCHOBHbBIE BUIbI OIIEPATOPOB:

Q IIpoctbie onepaTopsl, BLITOJHAIONIAE OTEPAIIMI C HEKOTOPLIMU 3HA-
yeHusiMU (orepaHgamu). B MX cocTaB BXOJAAT YHAPHbIE U OUHAPHBIE
olepaTophl.

® VYHapHbIe onepaTopsl BLIIOIHAIOT ONEPAIUIO C OJHUM OTIePaH/IOM
(Hampumep, -a). OHU MOTYT HAXOJUTHCA TIEPE]L OMIEPAHIOM, TO €CTh
ObITH IPeUKCHBIMU (HApuMep, !b), UK MOCJIe HETo, TO eCTh
OBITH OCTMUKCHBIMU (HAIIPUMED, i?).

¢ bunapHble onepaTopsl BLITIOTHAIOT OTIEPAITIIO C JABYMS OTlepaH/ia-
MU (Hanpumep, 1+6). O1epaTop, KOTOPBII PacIIONaraeTcss MEKIY
ollepaH/ilaMy, Ha3bIBaeTCsd UHPUKCHDIM.
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Q CrpyKTypHBIe OepaTOPbl BJAUSAIOT HA X0/l BBIIIOJHEHUS [TPOIPAMMBIL.
Harnpumep, octaHaBAMBAIOT BBITOJHEHTE TIPOTPAMMBI TP OTIPE/IeTIeH-
HBIX YCIOBUSX TN YKA3bIBAIOT MTPOTPAMMe, KaKOH OJIOK KOfIa TOJIKEH
OBITH BBITIOJHEH TIPY OTIPEIETICHHBIX YCIOBUSIX.

B Gyayiem B Xxoj1e cO31aHUS NPUIOKEHNI Bbl OyeTe PEryJIApHO HpU-
MEHATD Pa3JINYHBIE OIIEPATOPEL, & TAKKE IIPU HEOOXOAUMOCTH CO31aBaTh
coOCTBEHHBIE.

O6parumcs k Swift u Xcode Playground. Tlepex Bamu yske J0JKeH ObITh
OTKPBIT CO3/IAaHHBII paHee TPOEKT.

MPUMEYAHME Ecnv Bbl 3aKpbian Npeabiaylumin playground-npoekT, To co3hante Ho-
BbIil. [lns 3TOro oTkpolTe Xcode, B MOSIBUBLLEMCS MeHIO BbibepuTe NyHKT «Get started
with a playground», nocne yero BbibepuTe Blank n ykaxute npov3BosibHOE Ha3BaHue
HOBOro npoekTa. Mepea BaMun oTkpoeTcst paboyee okHo Xcode playground (puc. 4.5).

[ BoN ] Ready | Today a1 11:13 &EQ’ = O Qo o
BE < > (5 myPlavground

1 import UIKit

2

(*) var str = "Hello, playground”
4

Puc. 4.5. OkHo HoBoro playground

Bsrusinute Ha kox B Xcode Playground (siuctunr 4.3).

Jinctmur 4.3

import UIKit
var str = "Hello World"

[TpesHasHaYeHue IEePBOIi CTPOKK MbI IIOAPOOHO PACCMOTPUM II033Ke, a Ceii-
Yyac BKpaTIle: OHA OCYIIECTBJSET TO/KII0UeHne MOYJIsSI, PACITIUPSIONIEro
(pyHKIIMOHATIBHBIE BO3MOKHOCTY SI3BIKA.



54 YacTb II. Ba3oBble BO3MOXHOCTU Swift

Pacemorpum cremytortyio ctpouky koga (JTUCTUHT 4.4).

Jinctmur 4.4
var str = "Hello World"

B Heil 00bsIBIIsSIETCS] XPAHUJIUTILE JAHHBIX, [TOCJIE Y€TO MHUIHATH3UPYETCST
TEKCTOBOE 3HaueHue Hello World. /larHoe BhIpaKeHIe MOKHO pasOuTh Ha
otesbHble marn (puc. 4.6).

war 1 war 2
[var st% "Hello, playground"

Puc. 4.6. BblpaxxeHne coCToUT 13 OTAENbHbIX Laros

[ar 1: C nomMo1ibio KJI04eBoro ciosa (omeparopa) var 00bsABISETCH HO-
BOE XPaHUJIHIIE JaHHBIX C UMEHEM str.

IIIar 2: B OllepaTUBHYIO ITaMsTh 3allChIBAETCs TEKCTOBOE 3HaUYeHe Hello
World, 1mocJie 4ero co3zjaercs yKasaTelb B XpaHUJINIIe JaHHbIX Ha 9TOT
Y4aCTOK IMaMSATH. I/IJII/Iy APYTUMU CJIOBaMHM, B CO3/ITaHHOE XpaHUJINIIE str
3aIMCchIiBaeTcs 3HaveHne Hello World. TOT IIponecc 1 Ha3bIBa€TCA MHUIIN-
asm3alyel 3HaueHuns ¢ TOMOIIBIO oreparopa = (HpI/ICBaI/IBaHI/IH).

Ecav ipeicTaBUTh TEKYIIYIO CXeMY OTIePATHUBHOM TTAMSTH, TO OHA BBITJIS-
JINT TaK, Kak ITOKa3aHo Ha puc. 4.7.

Puc. 4.7. Pe3ynbTaTt co34aHMs HOBOrO XpaHUauMLLA AaHHbIX

B nmanHOM BbBIpaskeHUM HCIIOJIb3yeTcs ABa oneparopa. Ha mare 1 —
3TO OTIEPATOP var, Ha ITare 2 — oneparop =. B IBYX cIeytonux pasjienax
paccMoTpuM mojipobHee X paboTy, HO HAYHEM C OTlepaTOPa MHUIIUATIN-
3aIuu.
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4.4. OnepaTop MHULManmM3auum

HaroMHio, 4To /151 XpaHeH st JaHHBIX KOMITBIOTEP UCIIOJIb3YeT OTlepaTHB-
HYIO [IAMSITh, BBIIEJISAS IO/l KAXK/I0€ 3HAYEHUE TPYIIITY stueek (XpaHUIIUIIe
MaHHBIX ), UMEIONYIO YHUKaAbHOe uMs. [Ipexkae ueM TOBOPUTD O TOM,
KakuM 00pa3oM B Swift 00bABISIOTCS XpaHUIKIIA, PazbepeMest, KaKiuM
06pa3om saHHble MOTYT OBbITH 3alMCAHBl B 9TH Xpanuauia. [as aToro
BepHeMc K Beipakenuto B Xcode Playground (smuctunr 4.5).

Jiuctuur 4.5
var str = "Hello World"

JlJist BuIOJIHEHYsT ONIepAIy UHUITUATU3AIUN 3HAYEHUST NCIOJIb3YeT-
s OTepaTop MPUCBAaUBAHUS, UJIH, WHAYE, — OTEPATOP MHUIMATU3AINH,
0003HaYaeMBblil KaK 3HaK PaBeHCTBA (=).

Onepatop nnuiMamM3anuu (IPUCBaUBaHus) (=) — 9T0 0COObINH GUHAPHBIIT
ortepatop. OH UCIOJIb3YeTCs B TUIIOBOM BBIPDAKEHUH a = b, UHUITUATU3UPYS
3HaueHne 0OhEKTa a 3HaYeHneM 06bekTa b. B mantnom mpumepe 06bHeKTy
str MHUIMATM3UPYETCS TEKCTOBOE 3HaYeH1e "Hello World".

MPUMEYAHUE B Swift onepatop npucBanBaHusi He BO3BpallaeT MpuCBavBaeMoe
(MHMUManNU3npyemoe) 3HaveHne, OH N1LLb MPOBOAUT MHULUMaNM3aumMo (YCTaHOBKY 3Haye-
HUs1). BO MHOMMX si3blkax MpOrpaMMUpOBaHKsi AaHHbINA OnepaTop BO3BpallaeT npuceaun-
BaEMOe 3HayeHune, 1 Bbl MOXETE, HanpyuMep, He3aMeaIMTENbHO BbIBECTU €ro Ha KOHCOMb
WK MCMOJb30BaTh B KaYecTBe YCNoBHUs B onepaTope ycrioBus. B Swift nogo6HbINM noaxoa
BbI30BET OLUMOKY.

JleBast 1 mpaBast 4acTH ONEepaToOpa MPUCBAMBAHUS JIOJIKHBI OBITh OJIHOTHUII-
HpiMU (TO ecTb UMeTb OJMHAKOBDLLI TUIL, IIpe/asziadyaTbCs UL XpaHeHus
JIAHHBIX O/IHOTO U TOTO JKe Thla). B ranHoM cirydae cTpoka «Hello World» —
9TO JlaHHbIe cTPOKOBOro TUIa. CosaBaeMast epeMeHHasl str TaksKe HMeeT
CTPOKOBBII1 TUIL, OH OlIpe/le/IAeTCsa aBTOMaTUYeCKU 3a cueT MHUIUAIU3UPY -
emoro 3HaueHust. O6 onpe/ieIeHIH THITA 3HAYEHST TOTOBOPUM YyTh MO3JKE.

4.5. llepeMeHHble N KOHCTaHTbI

B mpeabimytiem gucTrHTe 1T 0OBSABICHNST XPAHUIUIINA TaHHBIX str ¥iC-
MOJIb3YETCS OIIEepaTop var.

Bcero B Swift Bbiie/IsIIOT Ba THIIA XPAHUJIMII JaHHBIX:
O nepeMeHHbIe, 00bSABISEMbIE C TOMOIIBIO KJIIOYEBOIO CJI0Ba var,

O KOHCTaHThI, 00BABIAEMBIE C TIOMOIIBIO KJIIOYEBOTO CJIOBA let.
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JIo6oe XpaHWJInIe, HEBasKHO, KaKOIr'o TUIla, UMEET TpU BasKHEHIITNX CBOI-
CTBa:

1) ums, 110 KOTOPOMY MOKHO TPOMHUIIMATM3NPOBATH HOBOE MJIN TTOJIYYUTh
3aIlMCcaHHoe paHee 3HAYCHMC;

2) THUII 3HAYECHU I, OHpelIe]IHIOHIHfI, KaKne JaHHbl€ MOTYT XPAHUTBHCA B JlaH-
HOM XPaHWJIUIILE;

3) 3HaueHHe, KOTOPOE B JAHHBII MOMEHT HAXO/IUTCS B XPAHUJIUIILE.

MPUMEYAHUE XpaHunuwe Bcerga AO0MKHO MMETb 3HayeHue. OHO AO/MKHO ObiTb
NPOVHMLMANM3MPOBaHO B OAHOM BblpaXKeHUK C 0ObsIBNEHNEM 3TOro xpaHunuuia (B Ka-
yecTBe npuMepa CMOTpuTe NUCTUHT 4.5). Ecnn Bbl 06BbsIBUTE XpaHwunuLle, TO onpeaenm-
Te TWUMN ero 3HayeHusl, HO He nepefaanTe caMo 3HadeHue, Xcode coobwmT 06 owmnbke
(puc. 4.8).

Ready | Todsy 38 17731

iy
4

(M=
B <
Tha net eantin the i rst emmplln

import UIKit

1
2
(r) war str: String
g

e -
error: glava &4.xcplaygroundpage:3:1: error: variables currently must have an initial
value when entered at the top level of the REPL
var str: String

A "

WHPOPMALWA OB OWWEKE

Puc. 4.8. CoobLieHne 06 owmnbke npy co3aaHMmn XxpaHunumila 6e3 3HaueHust

Kntouesoe cnoso Str‘ing nocne MMeHn XpaHunuila yKasblBa€T Ha TO, YTO OHO NpegHa-
3HAYEHO NS XpaHeHUs! CTPOKOBbIX AaHHbIX. [103Xe Mbl I'IO,quGHO pa36epeM KaK 1 3a4eM
onpeaensaeTca Tun AaHHbIX XpaHuUuLla.

PaccMOTpUM KasKIbIi TUII XpaHHIJIUILA IOAPOOHEE.

[NepeMeHHble

OjiHO U3 BaKHEHITX 6Aa30BbIX MOHATUN B JII0OOM SI3BIKE TIPOTPAMMUPO-
BaHUA — IepeMeHHasd.

ITepemennast — 910 MMeHOBaHHAs 00J1aCcTh HaMATH (XPaHUJIUILE JaH-
HBIX), B KOTOPOI 001910 OBITh 3aIIMCAHO 3HAUEHME OIIPeIeJeHHOrO THIIIA
JIAHHBIX. 3HAYEHUE TIEPEMEHHON MOKET ObITh MHOTOKPATHO U3MEHEHO Pas-
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paboTUrKOM B TIpotiecce paboThbl MporpaMMBbl. B KadecTBe mpumepa MOKHO
MIPUBECTH TIEPEMEHHYIO, KOTOPas XpaHUT TEKYIIyTo cekyn/y. Ee snayenue
JOJIKHO MEHATBCS €3KeCeKyH/HO.

Jliist oO6bsABIICHUS TIEpeMEHHO#T B SWift rcmosb3yercst omepaTop var.

CUHTAKCUC

var umallepemMeHHON = 3HavyeHue_rnepemMeHHOM

Mocne onepaTopa var yKka3blBaeTcsl UMsi 06bsIBNISIEMOI NepeMeHHON. Mocne UMeH yKa-
3blBaeTCs OnepaTop NpUCBanUBaHUS U MHUUMaNU3NpyeMoe 3HauYeHune.

C NoMoLLbIO MMEHW NepeMeHHON ByAeT NPOM3BOAUTLCS AOCTYM K 3HAUYEHUIO NMEPEMEHHO
A1 €70 CUUTBIBAHUS UMW U3MEHEHMSI.

PacemorpuM npumep o0bsiBJICHUST TIepeMeHHO (JiucTrHT 4.6).

MPUMEYAHUE Bbl MoxeTe npoao/mkaTb nNucaTtb, He ybupas npeaplaylime Bblpaxe-
HMS. B MHOM Crlydyae y6eamTech, YTo BbipaXKeHWE C AMPEKTUBOM import He yaaneHo.

Jinctuur 4.6
var age = 21

B nanHOM 1ipuMepe co3aeTcs nepeMeHHas ¢ UMeHeM age U 3HAU€HUEM 21.
To ecTh KOJI MOXKHO TIPOUUTATE CIEAYIONINM 06pazoM: «OOBABUTH Mepe-
MEHHYIO C UMEHEM age U [IPUCBOUTD €l 1[eJIOYMCICHHOE 3HAUEHHE 215,

B xoz1e paboThbi HaJI IPOTPAMMOiT MOKHO 00BSABJIATH MPOU3BOJILHOE KOJIU-

YECTBO MePEMEHHBIX. BbI OrpaHIUIeHbI TOJBKO CBOUMHE TTOTPEOHOCTSIMU (HY
U KOHEYHO, 0GHEMOM OTIEPATUBHON MaMSITH ).

W3menuTs 3HavueHune HepeMeHHOi/JI MOKHO, MHUIINAJN3NPOBAB eil HoBOe

sHavenue. [I0BTOPHO HCIIONB30BATD OIIEPATOP var B 9TOM CJIydae He Tpe-
6yercst (siuctunr 4.7).

MPUMEYAHME OnepaTop var WCMONMb3yeTcs eAUHOXAbl ANS KaXAoW nepeMeHHow
TONBbKO NpU ee 06bABNEHUN.

Bynsre BHMMaTE/IbHBL: BO BpeMs HHUIMAIN3AIMN HOBOTO 3HAYEHUS CTapoe
YHUUYTOXKACTCAL.

Jiuctuur 4.7
var age = 21
age = 22

B pesyJibrate BBIIOJHEHUST KOJA B IIePEMEHHON age OyaeT XpaHUThCsI
snavenue 22. O6paTure BHUMaHUE, YTO B 0OJACTH PE3YJIHTaTOB OY/eT
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BBIBE/ICHO /[Ba 3HAYeHUs: cTapoe (21) u HoBoe (22). Ctapoe — HANPOTUB
MepBOIi CTPOKHU KOJIa, HOBOE — HAIIPOTUB BTOPO (puc. 4.9).

0@ £ Running BockListings _{,]_ | e E___E_Cl__
B < > L2 eoktitions 5 s
1 import Foundation
2
if var age = 21 21 [}
4\ age = 22 22 =
5
& O

Puc. 4.9. OTobpaxeHne 3Ha4eHnsi NepeMeHHoN B 061acTi pe3ynbTaToB

MPUMEYAHMUE Yxxe Ha NpoTsHKEHUM HECKOMbKMX NeT npu paboTe B Xcode Playground
pa3paboTuMKM BCTPEYAKOTCS C TEM, YTO HaMMCaHHbIN KOA 3a4acTylo He BbIMOSIHSETCS,
pe3ynbTaTbl He OTObpaXxatoTcst B obnactu pesynbTaTtoB Xcode, nporpamma 6yaTto 3a-
BucaeT. 10 yMONYaHWIo CTOUT PeXmM aBTOMaTUYECKOro BbIMOIHEHMS KOAa, Cpa3y nocne
€ro HanmcaHus. K coxaneHuto, oH Nepuoanyeckn gaet cboi. B 3ToM ciiyyae Bbl MOXETE
nepeyTV B PeXX1M BbINONHEHWSI KOAA MO 3anpocy. s 3TOro HaXxMuTe U yaepxuBaiTe
KHOMKY MbILIX HA CUMBOJIE «KBaApaT» B HUXKHEN yacTn Xcode, noka He NosiBUTCS BCMIbl-
BaloLLlee OKHO C ABYMS BapuaHTamu. BbibepuTte Manually Run (puc. 4.10).

~ Automatically Run

Manually Run

Puc. 4.10. Bbibop pexxvma BbINOMHEHUS KoAa

B pe3ynbTaTe Ball KOA HAYHET BbIMOMHATLCS He Cpa3y, Kak byaeT BBeAeH, a nocne Toro,
KaK Bbl HXXMETE CTPENIOYKY B HUXHEN YacTi OKHa WM crieBa OT CTPOKM koaa (nosiBisi-
€TCs Npy HaBeAeHUW ykasaTensi Mbiwkm) (puc. 4.11).

K coXxaneHuio, 1 Takom Moaxof He rapaHTUPYeT BbICTPOro BbIMOMHEHUS KoAad. B peakmx
Cnyyasix BaM rnotpebyercs nnbo HEMHOro NOAOXAATh, IGO0 MOBTOPHO AaTb KOMaHAy Ha
BbINO/IHEHME, M0 nepesanycTutb Xcode.

MHoraa paxke mocne MHOroKpaTHbIX Mepe3anyckoB cpefbl pa3paboTku KOA BCe paBHO He
6yaeT BbINOMHATLCA. MPUUKMHOM 3TOMY MOXET 6biTb 3aBMCLUMIA CUMynsSTOp. [ns pelue-
HWs1 3TOW Npo6seMbl Bbl MOXETE MONpo60BaTh NPUHYAUTENBHO 3aKPbITb €ro: OTKPOWUTE
«MporpaMMbl — YTUIUTbI — MOHUTOPUHI CUCTEMbI», MOC/E YEro HakauTe 1 3aBeplunTe
npouecc com.apple.CoreSimulator.CoreSimulatorService.
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2

var age = 2

Puc. 4.11. MpuHyanTenbHbIA 3anyck Koaa Ha BbIMOSHEHWE

59

MoMuMO 3TOro, Bbl MOXeTe U3MeHUTb nnatdopMy playground-npoekTa c iOS Ha macOS.
[nsa sToro HaxmuTe KHOMKy «Hide or Show the Inspector», pacnonoxeHHyto B NpoBOM
BepxHeM yrny, u B none Platform BbiGepuTe Heo6Xx0AMMbIN NYHKT (puc. 4.12). B 3ToM
cnyyae BaM NpuaeTcst 3aMeHnTb cTpoky import UIKit Ha import Foundation, Tak kak mo-

aynb UIKit cywectsyeT Tonbko ans i0OS-cumynsTopa.

ece Ready to continue 321 Q E Q) = _El I:l( EI )
L e Do
('I import Foundation) Idantity and Typs
Z Name 321
3 wvar str = 11o, playground" "Helle, playground” = Losatien | Relative to Grous
(;) | 321 playground

Full Falh [UsorsfadminLibirary
Autosave Informati
A playgrou

Puc. 4.12. CmeHa nnatdopmbl Xcode Playground
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Bce 3TU TPIOKM M yXULLPEHUSI HE OT XOPOLUEN XU3HW. [ns MeHs [0 CUX MOp OCTaeTcs
CEeKpeToM, MoYeMy Takasi KpyrnHasi Koprnopaumusi He MOXeT peLunTb npobnemy, CyLiecTBy-
IOLLYIO YXXe Aonrue ropabl, Beab yaobcTteo ucnonb3osaHunsa Xcode Playground HanpsiMyio
B/IMSIET HA XXeNaHue 1oHbIX NPorpaMMUCToB 0byyaTbes. HO 3TO Bce nvpuka, BepHemcs
K pa3paboTke.

O6macts pesyiasratos Xcode Playground nossossger ysnarb Texkyiiee
3HaYeHue JoOOro mapameTpa. J{Jist 5TOro J0CTaTOHO JMNIb HATUCATD €T0
UM, [IOCJIE YETO aKTyaIbHOE 3HAUEHUE IIOABUTCS B 00JIACTH PE3YJIBTaTOB.
OnpezmenumM TeKylee 3HaYeHne IIePEMEHHON, TEM CaMbIM YOeINBIINICE,
4TO OHO AECHCTBUTENBHO CMEHUIOCH. JIJIST 9TOTO HANMIINTE B CAEAYTO-
el CTPOKe UM IIepEeMEHHOI 1 IIOCMOTPUTE Ha 00JIaCTh Pe3yJIbTaToB
(puc. 4.13).

®C® Ready to continus BockListings _{}_E @ | SN0 0

BE < » |3 Bouklistings ) |3 glvad
1 import UIKit
2
3 var age = 21 21
4 = 22 22
5‘ age 22)
®

7

BE®

= o

Puc. 4.13. YTOUHEHME 3HaYeHUs NepeMEHHOM

KOHCTaHTHI

B oTsinume oT epeMeHHBIX, KOHCTAHTBI TO3BOJISIOT JIUIIb €IMHOKIIBI NHU-
UAM3UPOBATD CBOE 3HAUeHUe. Bee mocenyiomuye nonbITKU UBMEHUTH €T0
BBI3OBYT OIMOKY. KOHCTAHTBI 0GBSBIAAIOTCS ¢ MOMOIIBIO Oneparopa let.

CUHTAKCUC
let vMAKOHCTaHTbl = 3HAa4YeHUE_KOHCTaHTbI

MNocne onepaTopa let yka3blBaeTcs UMs CO3AaBaeMoii KOHCTaHTbI, C MOMOLLbK KOTOPOro
6y.qu npon3BoanTbCA 06pau.|eHV|e K 3arMMcaHHOMY B KOHCTaHTe 3HayeHuto. [lanee, nocne
WUMEHN U onepaTopa npuceBamBaHna, CneayeTt nHMUnanansmpyeMoe 3Ha4yeHune.

PaccmorpuM npumep 00bsABAEHUST KOHCTAHThI (JIMCTHHT 4.8).
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Jinctuur 4.8
let name = "Vasiliy"

B pesynsrare Boimonnenus koga Oyaer oGbsiB/ieHa KOHCTaHTa name, COIEP-
Kallas CTPOKy «Vasiliy». JlaHHOe 3HaYeHME HEBO3MOKHO U3MEHUTD B Oy-
ayiem. Ipu nonsiTke caenarb 910 Xcode coobuur 06 ommbke (puc. 4.14).

e0® Ready | Today at 17178 o i) E(@) = 0 o 0
¥ ¢ » |5 Beaklistings ) [5 glawn & (@7

The playground could not continue running because the

1 import UTKit
2

3 let name = "Vasiliy" 21
() name = “Alex" © | Cannot assign to value: 'name’ is a ‘'let’ constant
5
&
= [

glava 4.xcplaygroundpage:3:1: note: change 'let' to 'var' to make it mutable

let name = "Vasiliy"
Ao

var

Puc. 4.14. Ownbka npyn N3MeHEeHNN 3Ha4YEeHNS KOHCTaHTbI

MPUMEYMAHMUE Xcode nbiTaeTca caenaTb Bally paboTy MakCMManbHO NPOAyKTUBHOM
(ecnun, KoHe4yHo, 3abbiTb O MEpPUOANYECKM/CTabUNbHO OTBANIMBAIOLWEMCS CUMYISITOpe
B Playground). B 60/1bWMHCTBE Clly4YaeB OH HEe MPOCTO COOBLLAET O BO3HMKLLEN OLIMGKE,
a [laeT pekOMeHAaLMK Mo ee YCTPAHEHMIO U AaXKe CaMOCTOSTENIbHO BHOCUT HeobxoanMble
npaBKu.

Ha puc. 4.14 6bin nokasaH npuMep oWMGKWU. NS TOro YTObbl 03HAKOMUTLCS C PEKO-
MeHAaUMAMKU, HeOOXOAMMO HaxaTb Ha KPYXXOK cnieBa oT coobuueHnst 06 owmnbke. Mocne
Ha)xaTusi Ha kHorky Fix owmnbka 6yaet ucnpasneHa. B aaHHOM npuMepe pekoMeHA0BaHO
M3MeHWTb onepatop let Ha var (puc. 4.5).

= CVESLILY|
lex"
© Cannot assign to value: 'name' Is a ‘let' constant (%}
Change "let' to 'var' to make it mutable

Puc. 4.15. ABTOMaTMYECKOE UCMpaBieHne OLLINOKK

Ecom panee BbI TporpaMMUpOBAJIH Ha IPYTHUX SA3bIKAaX, TO, BIIOJTHE BEPOSIT-
HO, Y4aCTO M36eraiu NCIOTb30BaHMs KOHCTAHT, 0OXO/SICh TIEPEMEHHBIMYL.
Swift — aTo A3bIK, KOTOPBII TT03BOJIAET OUYEHD TMOKO YIPABIATH Pecyp-
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camu. KoHncrantel — 6a30Boe CPeCTBO ONMTUMHU3AIUN HCIIOJIb3YEMbIX
MolIHocTel. B cBsi3u ¢ atiM BaMm cieayer npuberathb K MX UCIIOJIb30BAHUIO
Beer/a, Korja MHAIHAJIU3UPOBAHHOE 3HAYEHHUE HE JTOJIKHO 1 He OyIeT u3-
MEHSIThCS B X0 PaGOThI IIPUIOKEHUSI.

Omepatop let Tak ke, Kak U var, HCOOXOMMO MCIIOIb30BATH €IMHOK/IbI
JUIST K&KIOTO XPAHIITHIIA (TOJBKO TIPH €70 OOBSIBIECHU ).

ITpu HEOOXOANMOCTU OOBABUTH HECKOIbKO MAPAMETPOB BbI MOKETE UC-
MI0JIb30BATH O/INH OTIEPATOP, var WJIN let, ITOCJIE YETO Yepe3 3aIATyI0 YKa-
3aTh UMEHA U MHUITMAIU3NPYyeMble 3HaueHnus (JIMCTUHT 4.9).

Jinctmur 4.9

let friendl = "John", friend2 = "Helga"
var agel = 54, age2 = 25

PaSyMHOC HCIIOJIb30OBaHUE IIEPEMEHHBIX 1 KOHCTAHT IIPUBHOCUT leO6CTBO
U JIOTUYHOCTD B SWift.

4.5. H1Mumanusaums KonMpoBaHUEM

VHunuanusanuio 3HadeHust J00bIX napaMeTpos (IepeMeHHbIX U KOH-
CTaHT) MOKHO TIPOBOZIUTD, YKa3bIBas B ITPABOI YACTH BBIPASKEHUS HE TOJID-
KO KOHKPETHOE 3HaYeHue, HO 1 UMsl APYroro napamerpa (auctuHr 4.10).

Jiuctuur 4.10

var myAge = 40

var yourAge = myAge
yourAge

[Tepemennas yourAge uMmeeT 3HaYEHUE 40, YTO COOTBETCTBYET 3HAUCHUTO
TTepeMeHHOI myAge.

CTOWUT OTMETHUTD, YTO TAKUM 0OPA30M BbI CO3IAETE KOTIUIO UCXOHOTO 3Ha-
YEHUs, TO €CTh B Pe3yJIbTaTe oreparn 6yyT 0ObsABICHO [BE HE3aBUCHMBbIE
TepeMeHHBIe C IByMST He3aBUCHMbBIMU 3HaUeHUSIMU. VI3MeHeHne 0IHOTO 13
HIUX He TIOBJIMSET Ha JIPyroe.

Takoii THI TapaMeTPOB, KOT/a Iepejadya 3Ha4eHs IPOUCXOINUT KOUPO-
BaHUeM, HasbiBaeTcst value type (3Haummbie Tuibr). [ToMuMo aToro, Cylie-
CTBYET Tepe/iaya CCLITKY Ha 3Hauenne (reference type, nin cChLIOIHBIE
THIIBI), KOT/Ia BCE IEPEMEHHBIE CO/IEPIKAT B ceOe CCBIIIKY Ha OJIHO ¥ TO e
3HaueHue, XpaHsiieecs B naMsTH. [Ip1 aToM n3MeHeHMe 3HaueHus yepes
MoGY10 U3 TTepeMEeHHbBIX OTPA3UTCS 1 Ha BCEX €€ KOTMSIX-CChLIKAX.

[ToxpoGHee 06 5TOM MOTOBOPUM B CJIEAYIOLIMX TJIaBaX.
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4.6. lpaBuia MMEHOBAHUA NEPEMEHHbIX
N KOHCTAHT

ITpu HanmcaHuu porpaMm Ha Swift BBl MoskeTe co31aBaTh apaMeTphl
¢ MOOBIMU UMEHAMU, TIPH 3TOM HCII0Jb30BaTh pousBosibbie Unicode-
cMBOJIBI 11 aMO/3U. CyIIEeCTBYIOT IIPABUJIa, KOTOPBIX HEOOXOAUMO MPHU-
JIeP;KUBATHCS TPY MMEHOBAaHNU ITapaMeTpPOB:

1. TlepeMeHHBIE U KOHCTAHTBI CJEAYET UMEHOBATD B 8ePOLHOICHEM De2u-
cmpe (camel case). DTo 3HAYNT, YTO TIPU HAUMEHOBAHUY UCTIOJIB3YIOTCS
TOJIBKO JIATUHCKUE CUMBOJIBI (6€3 TTO[YePKUBAHNIN, THPE, MATEMATH-
yecknX (OpMyJI U T. /I.) U KaXK/[0€ 3HAYUMOe CJIOBO (KpPOMe TIEPBOTO)
B MMEHU HAYMHAETCS ¢ PONUCHON (3arnaBHoil) Oyksbl. Hamnpumep:
myBestText, theBestCountry, highScore.

XoTst ©X UMEHa U MOTYT coziep:kath Jiio0bsie Unicode-cuMBoJibt (Jruc-
TUHT 4.11), HCIoIb30BaHNE TAKMX UMEH TOJbKO MelliaeT YnTabeIbHOCTH
Koza.

Jinctuur 4.11

var dfw = "3HayeHue nepemMeHHoW C HeBOCMPOU3BOAMMbIM UMEHeM"

2. Vmena 1oJKHBL ObITH YHUKaIbHBIMK. Hesb3s co3aaBarh nepeMeHHy10
MJIM KOHCTAHTY C UMEHEeM, Y’Ke 3aHSITBIM JPyTOoil TIepeMeHHON 11
KOHCTAHTOM.

MPUMEYAHME Y gaHHOro npaeuna eCTb UCKIOYEHNS, CBSi3aHHble C 06n1acTbio BUAK-
MOCTW NMepeMEHHbIX U KOHCTaHT. O6 3TOM Mbl MOrOBOPUM MO3XE.

Xcode oro6pasuT OmUOKY MPH IIOIBITKE JaTh IIapaMeTpy UMsi, COOTBET-
CTBYIOTIeE KAKOMY-JTHO0 KI0ueBOMY cJioBy. Eci BaM Bee ke TpebyeTcst
cJ/leJIaTh 9TO, TO CJIEJyeT Harucathb ero B arioctpodax (). A nacrosiresbno
PEKOMEHTYT0 M36eTaTh ITOTO, YTOOI He HAPYIIATh YNTabeTbHOCTD KOJA.

B smictunre 4.12 nipuBe/ieH ipuMep CO3/IaHWsT IEPEMEHHOI C IMEHEM, COOT-
BETCTBYIOINM 3aHATOMY KJIIOUEBOMY CJIOBY var. [lJIs1 1oCTyIa K 3HAUCHITIO
MEPEMEHHON TakKe HeOHXOANMO UCIOIB30BATh AlTOCTPO(DBL.

Jinctuur 4.12
var “var' = "lpumep nepemMeHHON C uMeHem var"

[Tpu pocTe pasmepoB UCXOMHOTO KOJA BAIIMX ITPOIPAMM BaM CTaHET Bce
CJIOJKHEE U CJIOKHEE OPHEHTUPOBAThCS B HUX. [Jist TOTO 4TOOBI B 3HAUM-
TEJIBHON cTeneHn 06JerYuTh TaHHbBINA TPOIECE, CTapaiiTech OCMBICTEHHO
U MAaKCHMAJIBHO KPATKO HMEHOBATh [TApaMeTPbl, KOTopbie 00bsiBiisiere. [Tpu
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9TOM HY’KHO HAlTH 30JI0TYIO CEPEAMHY MEXKIY KPATKOCTBIO U SICHOCTDBIO,
4TOOBI He BITaJIaTh B KPAHOCTH.

var nou — IIpUMep IJIOXOTO UMEHU TIePEMEHHOM.

var userName — ITpUMep XOPOIIIETO UMEHU TTepeMeHHO.

var nameOfUserOfMyBestApplicationInTheWorld — IIpUMEp IJIOXOTO UMEHU
MepeMeHHOM.

4.7. BO3MOXXHOCTM aBTOAOMNO/THEHUSA
N KOAOBbIE CHUMNMETDI

VBepeH, uTo Bbl 00paTUIN BHUMaHUE Ha TO, YTO IIPU BBOJE KOJA ITOSABJIS-
eTcsI BCILTBIBAIOIee OKHO, cofiepskaliee pa3andHblie 3amucu (puc. 4.16).
Hannag pyuxuus Xcode HasbIBA€TCsI aBTOAOIIOJIHEHNEM, MbI YIIOMITHAJIK
o Heit panee. C ee MOMOIIBIO Bbl MOKETE 3HAUUTENBHO COKPATUTH BPEMS
HallMcaHus KO/, BbiOupas Hanboiee NOAXOAANIMI U3 IPEIOAKEHHBIX
BapuaHT.

(RN Ruady | Tadsy at 10:26 1Bl <0 = 0
CBB ¢ b [h Bookthtiegs } () glevaa —
i el successhully.
1 import Foundation
( O]
-!_: Yar — Swift Var Declaration OKHO
Int3z vTe ABTOOONONHEHWA

Int32 VT1
Int32 VEOF
Int32 VEOL
Int32 VMIN
Void Void
Int32 VEOL2

4 3 varisble that can ba changed

ipoceEBeE

P

Puc. 4.16. OkHO aBTOAOMNONHEHMS B Xcode

CoBeTylo BaM aKTUBHO KUCIIOJb30BaTh BO3MOKHOCTH aBTOOIIOJHEHMUS,
TaK KaK MHOT/A OHO TIOMOTaeT HalTh HeoOXoAnMbIe (DYHKITMOHATbHbIE
AIeMeHTHI 6e3 0OpaIeH st K TOKYMEHTATHH.

Cpeau IOCTYIIHBIX 9JIEMEHTOB OKHA aBTO/IOIIOJHEHMS BbI HalijleTe nMeHa
BCeX [1apaMeTpPOB, OTIePaTOPOB U KJIIOUEBbIX CJI0B, COOTBETCTBYIONINX BBE-
JIEHHBIM CUMBOJIaM U IaHHOMY KOHTeKcTy. [loMmMo aTOTO, BBI CMOIKETE
HaWTU U KOJIOBbIE CHUTITIETI, WJIH, IPYTUMH CJIOBAMH, TMTAGIOHbBI YYaCTKOB
KO/JIa.
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Tak, K IpuMepy, ec/Ii B HOBOIi CTPOYKE KO/1a BBECTH KJIIOUEBOE CJIOBO var,
TO BBI YBU/IMTE COOTBETCTBYIONIUI cHUTIIET (0003HAYEHHBIN Kak jBe (-
rypHbie ckoOkm) (puc. 4.17).

Var - Swift Var Declaration ]

v T VAT TaCIONFONCTanIeTsg |
I @ CVarArg CVarArg

5] FontVariation FontVariation -
| (V] Int32 GL_VERTEX_ARRAY -

sfntVariationAxis sfntVariationAxis
| sfntVariationHeader sfntVariationHeader

Int32 GL_VERTEX_ARRAY_SIZE
@ vatiable that can be changed.

Puc. 4.17. CHunneT onepaTopa var

[lexuyB o HEMY (MJIM HaXKaB Ha KJIaBHILY Enter), BbI cMOsKeTe C JIETKO-
CTBIO CO3/IaTh HOBYIO II€PEMEHHYI0, 3aI0JIHS BbljIeJICHHbIE CePhIM YYaCTKI
CHUIINIETA U [lepecKaknBasi Mesx/ly HUMU C IOMOIIbIO KJIaBUIN Tab.

[ToMmuMO OKHa aBTOJIOTIOJIHEHWS, KOJOBBIE CHUIIIETHI MOKHO OTKPBIThH
€ TIOMOTIILIO0 KHOTIKY € M300pakeHeM BYX (DUTYPHBIX CKOOOK, PaCIoo-
sKeHHOH B BepxHell yactu Xcode (puc. 4.18). B nmogsusiieMcs oKHe 0TO-
OpaskaeTcs BCs OMOIMOTEKA KOJLOBBIX MIa0JI0HOB.

Ready to continug BookListings {

(" A
Q, Swift var o

EE
I

=+

e J

Puc. 4.18. bubnnoteka KOAOBbIX CHUMMNETOB
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4.8. T'nobanbHbIe 1 NoKasibHble 0O6bEKTbI

Jlo6as iporpamma, HarmcarHast B Xcode, copepskuT GOJIBIIOE KOJTUYECTBO
B3aMMOCBSI3aHHBIX OOBEKTOB, IPUYEM OJHU U3 HUX MOTYT BXOAUTH B CO-
CTaB JIPYTUX.

NMPUMEYMAHUE YavBuTENbHO, HO NEpeMeHHbIE U KOHCTaHTbl MOryT coAepXaTb B CBO-
€M COCTaBe Apyrve nepeMeHHble U KOHCTaHThI! 3To 6oiee riny6oKuii YpoBEHb NMpUMeHe-
HUS si3blka Swift, M Mbl MO3HAKOMMMCS C HUM B AaNibHEMNLLEM.

V¥ kakaoro o6beKTa ecTh Tak HazbiBaeMast 00J1acTh €ro MPUMEHEHNS,
TN, IPYTUME CJTOBaMH, 00JIACTh BUIMMOCTH, KOTOPAsT OTPEIENSIET, T/IE
MUMEHHO JIAHHBIH 0OBEKT MOXKET ObITh MCIOIb30BaH (HApuMep, 061acTh
BUIMMOCTH 0ObeKTa MOKET ObITh OrpaHndeHa (hailloM WU OTHeJbHbIM
YYaCTKOM KOJQ).

Ob6mactb BU/INMMOCTH JCJIUT 00BEKTBI Ha JIBa THIIA.

Q [obanvivie 06sexmvL — 31O 0OBEKTHI, TOCTYIIHBIE B JII060iT TOUKE TPO-
IPaMMBbI.

Q Jokarvhovie 0dvexmvr — 3TO 0OBEKTHI, IOCTYITHBIE B IPEAETaX POIH-
TEJILCKOTO 0OBEKTA.

PaccmoTpuM ciieyomnii IpruMep: y Bac ecTh IPorpamMMa, B KOTOPOii cy-
LIECTBYIOT HECKOJBKO 00BEKTOB. Y Kak/J0ro 00beKTa eCcTh COOCTBEHHOE
WMS, TIO KOTOPOMY OH JIocTyTieH (puc. 4.19).

O6wbekthr Object-1 1 Object-2 0ObsIBIEHBI HEMTOCPEACTBEHHO B KOPHE
nporpammbl. Take 0ObeKThI Ha3bIBAIOTCS TI00ANBHBIMH, 1 OHH TOCTYITHBI
B J11000i1 TOYKE TIPOrPAMMHOT0 KO/IA.

O6mbext Object-2 umeer BioxkeHHbIH 00bekT Object-3, KOTOPHIN sIBIsIET-
s TOKQJIBHBIM: OH 00BsIBIEeH B KoHTEeKCTe Object-2 1 1ocTyIeH TorbKo
B ero npejenax. Takum 06pas3om, TTONbITKA MOJyuuTh gocTyn K Object-3
u3 Object-1 3aBepmmrest onm6roit. Ho mpu sTom BHyTpr Object-3 6ymyT
nocrynubl u Object-1, u Object-2.

PaccMoTrpuM apyroii BapuanT opranusaniy o0bekTos (puc. 4.20).

Kaskip1it 13 KOpHEBBIX 00BEKTOB MIMEET MO OAHOMY BJaoKeHHOMY. Ocoben-
HOCTB JIAHHOW UEePapXu¥ B TOM, U4TO JIOKATbHbIE OOBEKTHI MEIOT TOYHO
TaKue sKe UMEHa, Kak v riiobaibHble. B TakoM cirydae ommbKy He TTPOUCXo-
JIAT ¥ JIOKAJIbHbBIIA 00bEKT IePEKPbIBAET IJI00ANbHbIHI, TO €CTh, 00paLasich
Kk Object-2 suyTpu Object-1, BbI oGpaiiaerech K JOKaIbHOMY 00bEKTY,
a He K r7100aJIbHOMY.
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MPOrPAMMA NMPOrPAMMA

Object-1 Object-2 Object-1 Object-2
Object-3 Object-2 Object-1
Puc. 4.19. BapuaHT nepapxum Puc. 4.20. Ewe oanH BapyaHT
06bEKTOB BHYTPU MPOrpaMMbl nepapxmm 06beKToB

Bot rakas 3amyTanHasi, HO O4eHb Ba)KHAS JIJIS TPABUJIBHOTO TTOHUMAHUS
OyyIIero MaTepuaja uCTOPHsI.

BaHOMHI/ITe, YTO OJHOMMEHHbBIE JIOKAJTbHBIN 1 r100a/IbHbII 0OBbEKTHI — 9TO
pa3Hble O6'b€KTbI, KOTOpbI€ MOTYT UMETb COBEPIICHHO pa3HbI€ 3HAYECHUA
" XapaKTEpUCTUKH. OyeHb BaKHO THCATh Hp03paqu11”4 U TIOHSTHBII Koz,
KOTOprfI He 6leeT BbI3bIBAaTh BOIIPOCOB O TOM, K KAKOMY NMEHHO O6’b€KTy
Bbl O6paLL[aeTer B HACTOSIIIIUI MOMEHT.

BpeMs1 Ku3Hu TOKaIbHBIX 0OBEKTOB PABHO BPEMEHH JKU3HU UX POTUTEND-
CKUX 00OBEKTOB.

4.9. KommeHTapun

Knaccnyeckme KOMMeHTapuu

ITomumo ITPpaBUJIbHOTO MMEHOBaHUA CO3aBa€MbIX O6'beKTOB, JUI Yayd-
HIeHUA YUTA0EIbHOCTU KO/la Bbl MOJKeETe (a CKoOpee, aKe Bbl 065{38.Hb1)
HCITI0JIb30BaThb KOMMEHTapHu.

KommenTapuu B Swift, Kak u B 11060M JPYrOM sI3bIKe IIPOrPAMMUPOBAHMSI,
IPECTABJISIOT CO00iT GJIOKM HEMCIIONHSIEMOTO KO/Ia, HAITPUMEDP MOMETKI
uu HaroMuHaHus. [Iporie ToBopsi, mpu cO0pKe TTPOrpaMM U3 UCXOITHOTO
Koga Xcode GyeT UTHOPUPOBATH YYACTKH, IOMEUEHHbIE KaK KOMMEHTa-
pu, TaK, Oy/ITO OHU BOBCE HE CYIIECTBYIOT.

Ha puc. 4.21 npuenen npumep kommenrtapues. [To ymosuanuio oHu Bbi-
NEJISTIOTCST CEPhIM IIBETOM.

HpaBI/IJIbHO HaMCaHHBIT KO/ 00513aTeIbHO JIOJIDKEH COAEPKATh KOMMEHTA-
pun. Onu momMoraior HaM He 3allyTaTbCsA B HAITMCAaHHOM. Ecym BoI HE 6y11eTe
HX MCIIOJIb30BATDh, TO PAaHO WUJM MO3/THO IOTIAa/IETE B CUTYaAIlNIO, KOT/la Ha-
BUTan A 110 CO6CTB€HHOMy IIPOEKTY CTaHET HEBBIHOCUMO CJIOKHOT.



68 Yactb II. ba3oBble BO3MOXHOCTM Swift

3 // 3TOT TeKeT ABAAETCA KOMMEHTapuem
4 // OH He BAMSET Ha BHINOMHEHUE MPOTPaMMbl
(») var age = 21

Pwuc. 4.21. lNprMep KOMMEHTapUEB Ha CTpaHuLe C KOAOM

NMPUMEYAHMUE CywectBylOT pasfinyHble pekoMeHZaumn OTHOCUTENbHO TOro, Kak
MHOr0 KOMMEHTapWeB JO/MKEH COAEPXaTb Ball KOA. HekoTopble NporpaMMUCTbl FOBOPST
0 TOM, YTO «HA KaXXAyl CTPOKY KOAA AO/HKHO MPUXOAWUTHLCS ABE CTPOKW KOMMEHTapu-
eB». [lpyrne e pekoMeHAyloT He MeperpyxaTtb KO KOMMEHTapusiM1, Mo MakCuMyMmy
Mcnonb3ys Apyrme BO3MOXXHOCTW MAEHTUMMKALMN HanncaHHOro (HanpyuMep, C NOMOLLbIO
NPaBUJIbHOrO UMEHOBaHWSI NEPEMEHHbIX, TUMOB AaHHbIX U T. 4.)

JIM4HO 9 pekoMeHAyI0 nNucaTb MHOMO KOMMEHTapueB, HO MpW 3TO CaM CTapakoCb Makcu-
ManbHO COKpPaTWUTb MX KONIMYECTBO, YTOObI B MEPBYIO O4Yepeab 3aHUMaTbCs CO3AaHVEM
KOAda, a He ero AoKyMeHTUpoBaHueM. Co BPeMEHeM Bbl MOVWMETE, Kakol U3 BapuaHTOB
Hanbonee 61130k 1 ynobeH BaMm.

Swift mo3BoJIsIeT MCIOJIB30BATH OHOCTPOUHBIE U MHOTOCTPOUYHBIE KOM-
MeHTapUU.

OpnHocTpoyHble KOMMEHTAPUU ITUIIYTCS € IIOMOIIBIO JBONHOTO cJelia
(// xommeHTapwit) TIEpPe]l TEKCTOM KOMMEHTAPUs, B TO BPEMSI KaK MHOTO-
CTPOYHBIE 0OPAMITAIOTCST 3BE3I0OUKAMI CO CIIETTEM ¢ 00EMX CTOPOH (/* Kom-
menTapuii */). IIpumep koMmMenTapues npuseeH B auctunre 4.13.

Jiuctuur 4.13
// 3TO — OAHOCTPOYHbIN KOMMEHTapuii
/* 3710 -

MHOTOCTPOYHbIN
KOMMeHTapuii */

[TomuUTE, YTO BECH TEKCT, HAXOAANIUNCSI B KOMMEHTAPUN, UITHOPUPYETCS
KOMIIMJIATOPOM U COBEPUICHHO HE BJIUAET Ha BBIIIOJHEHUE ITPOTPaMMBI.

Markdown-koMMeHTapumn

Xcode Playground nognep:xusaer markdown-xkoMmmenTapuu — 0coObIit
B/l KOMMEHTAPHER, O3BOJIAIONINI TPUMEHATH (hopMaTupoBanue. Taknum
o6pasoM Bail playground-1poeKkT MoKeT IPEeBPaTUThCS B HACTOSAIINI 00y -
YAIOIIIT MaTepHaJL.

Markdown-koMMeHTapuy JOJEKHBI HAUMHATHCS € IBOEHOTO CJIETNA U [IBO-
etouns (//:), TOcae KOTOPBIX cieayeT TeKeT KomMeHTapus. Heckompko
npuMepoB HehopMaTUPOBAHHBIX KOMMEHTAPUEB IIPUBE/IEHBI Ha pUc. 4.22.
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e0® Rendy | Today ot 14:40 = eIiDIO

B¢ >|@m
1
2 ff: 370 — markdown KommeHTapwii.
3 //1 o6LABMM NEPEMECHHYD
4 var str = "Mpuser, Mup!"®
5 //t @ 3T0 - *KYDCHMBHBIA TEKCTH
6 var str2 = "Mpuser, Mup!"
7 //t @ 3TD — HokMMPHLIA TEKCTHok
8 var str3 = "Mpueer, Mup!"
Nff: =mm————me—e——a—

Puc. 4.22. HepopmaTmpoBaHHble markdown-koMMeHTapuu

BrutiounTs hopmMaTHpOBaHe KOMMEHTAPUEB, TPH KOTOPOM Bce markdown-
KOMMEHTApUHU 0TOOPA3SITCS B KPACUBOM U YI0OHOM JIJISI YTE€HUST CTHLIIE,
MO’KHO, BbIOpaB B MeHto Xcode myHKT Editor  Show Rendered Markup. Pesyuib-
TaT MpUBEJIeH Ha puc. 4.23.

eoce Powdy. | Souter ¢ 1420 E® e |0
sl »|E~

3710 - markdown KOMMEHTapWIA. 06BLABUM NEPEMEHHYI0

2 var str = "Mpueer, Map!" “MpueeTt, Mup!®
a aT0 - KVPCHBHEIA TeKeT

1 var str2 = "Mpuser, Mup!" "MpueeTt, Mupl*
a 3T0 - MUPHBIA TEKCT

4 var str3 = "Mpueer, Mup!" "MpuseT, Mupl*

Puc. 4.23. dopmaTrpoBaHHble markdown-koMMeHTapum

BepuyTth markdown-koMmeHTapuu K npeskHeMy HeOpMaTUPOBAaHHOMY
BUJLY MOKHO, BBIOPAB B MeHIO IIyHKT Editor » Show Raw Markup.
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He crout nymatb o opMaTUPOBAHHLIX KOMMEHTAPUSX BO BpeMs CO3/1a-
Hust rporpamMm. Markdown — 3T0 JIIITb IOTONTHUTEIBHAS BO3MOKHOCTD,
0 KOTOPOH CTOMJIO yIOMSIHYThb. Vcnosb3yiite Kiaccuyeckue KOMMEHTapuy,
KOT/[a €CTh HEOOXOMMOCTD C/ICJIATh TIOMETKY VM OIMCAHUE.

4.10. Toyka c 3angaTomn

HexoTopsle 101y IsIpHbIe S3bIKH IIPOrPAMMUPOBAHUS TPEOYIOT 3aBepIIaTh
KaK/[yI0 CTPOUKY KOjla CHMBOJIOM «TOYKa ¢ 3ansToii» (;). Swift B atom
OTHOIIEHUH TIOTIE 1o Apyromy myT. O6paTuTe BHUMAHIE, YTO HU B OJI-
HOM U3 TIPEJIbIIYINUX JJUCTUHTOB JJAHHBIN CUMBOJI HE UCIIOJIB3YETCs. JTO
CBSI3aHO C TEM, UTO JIJIST HTOTO SI3BIKA HeT TaKoH HeoOxommmocTn. CTpouka
CUMTAETCS 3aBEPIIEHHOI, KOT/Ia B €€ KOHIIe TPUCYTCTBYET (HEBUIMMBII )
CHMBOJI IIePEHOCa, TO eCTh KOT/Ia BbI HasKaJM Enter.

EavHCTBEHHBIM MCKJIIOUEHNEM SIBJISIETCS] CUTYyalusl, KOT/Ia B O/IHOH CTpPOY-
Ke HeoOXOMMO HaIliCaTh cpasdy HECKOJIbKO BhIpaskeHui (JucTuHT 4.14).

Jinctuur 4.14

// OLHO BblpaxeHuMe B CTPOKe — TOYKa C 3anATOW He HyxHa
var number = 18

// HeCKONbKO BblpaXeHU B CTpoOKe — TO4YKa C 3anATON HyXHa
number = 55; var userName = "Alex"

Cunrakcuc Swift ouenn gpykemo6eH. ITOT 3aMeUaTEIbHBIN SI3bIK TIPO-
rpaMMEUPOBaHUs He TpeOyeT MHcaTh JUITHIE CHMBOJIBI, aBast TIPH 3TOM
IMTUPOKUE BO3ZMOKHOCTH JIJIST TOTO, YTOOBI KO OBLIT MOHSATHBIM U TIPO3pay-
HbIM. B fasibHelilieM Bbl yBUAMTE MHOTO HHTEPECHOTO — TOrO, Y€To He
BCTPEYaJN B [PYTUX SA3BIKAX.

4.11. OTnago4vHas KOHConb 1 yHKums print(_:)
KoHconb

KoHconb — 910 nHTEpdeiic KOMaHHON CTPOKH, KOTOPBIH TIO3BOJISET OTO-
GpakaTh TEKCTOBBIE JIAHHBIE. ECIM ¥ Bac ecTh OMBIT paboOThI ¢ KOMITBIOTE-
pom (B J060it u3 cymiectByonmx OC), To BbI HABEPHsIKA HEOJIHOKPATHO
CTAJIKUBAJIUCH ¢ KOHCOJIbHBIMY MTPUIOKEHUSAMU (pHC. 4.24).

C TOMOTITBIO KOHCOJM Pa3paboTYNK TIPUITOKEHNST MOKET B3aNMOIEHCTBO-
BaTb C TI0JIb30BATEJIEM, ATO CBOETO PO/IA IIPOCTEHIIHIT TpabUUeCKUil MHTep-
(eiic. Xcode 103BOJIsIET CO3/1aBATH TIPUIIOKEHNS, UMeIoTIIe nHTepdeiic KoH-
COJITL, TO €CTh B3aNMO/ICHCTBIE C BAMH TIPONCXOINT Yepe3 KOMAH/HYIO CTPOKY.
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macQOS Ubuntu Windows

Puc. 4.24. [pMep KOHCONM B PasnnyHbIX ONepaLMOHHbIX CUCTEMax

Onnoii ns cocraBubIx yacteil Xcode Taxke ABJISETCS KOHCOJIb, Ha3blBae-
Mas OTJIAZIOYHOM KOHCOJIbIO. Ee 0OcHOBHOI (hyHKIIMEl SIBJISIETCS BBIBOJL OT-
JIAI0YHON TeKeTOBOM nHdopMmaimy (K Ipumepy, cooduiennii 06 oumoke),
a TaK)Ke TeKCTOBBIX JaHHBIX, YKazaHHBIX BaMU B Ipolecce paspaboTKu
MporpamMmbl. Bl y:ke MOTJIN BUJIETH OTJIQJIOYHYIO KOHCOJIb, KOT/IA TTBITAJIICh
M3MEHHUTD 3HAUEHNE KOHCTAHTHL.

Bepuurecs B Xcode Playground. O6paTute BHUMaHWe Ha TPU KHOIIKH,
PacIIOJIOKEeHHbIE B PSIZl B BEPXHEM IpaBoM yriay okhHa Xcode (puc. 4.25).

Puc. 4.25. OyHkumoHanbHble KHoMku B Xcode Playground

Kas1ast 13 KHOIIOK M03BOJISIET OTOOPA3UTh AOTIOJHUTEbHbIE AHE U, Pac-
IIUPSIONIIE BO3MOKHOCTH CPe/ibl pa3paboTKi. AKTUBHBIE KHOTIKU BbIjieJie-
HBI CHHUM IIBETOM, HEAKTUBHBIEC — cepbIM. [Tocie HaKaTHs 1IeHTPaTbHOM
KHOIIKK 0TOOpasuTcs oTianouHas koucosb Xcode Playground (puc. 4.26).

eC® Binady in contines RockListings 1 E o <0 0O
B € 3 (4 Booktistings ) [3) Plyground

import UIKit

1
2
3 var age = 21
)

Puc. 4.26. OtnagoyHas koHconb Xcode Playground
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OT1ajouHast KOHCOJIb IT03BOJISIET BbIBOJUTDH HeO6XOlII/IMyIO pa3pa60Tq1/H<y
NJIN I10JIb30BaTe/IIO I/IH(l)OpMa]_lI/HO 1 UCIIOJIb3YETCA B OCHOBHOM B IBYX
CJIyqasax: AJis B3aMOJIENCTBUS C TTOJIH30BaTEIEM TPUIIOKEHUA NN JIJIA
IOMCKa OIIMOOK Ha aTalle OTJIa/IKH.

MPUMEYAHUE Otnagka — 370 3Tan pa3paboTku NporpaMMbl, Ha KOTOPOM OBHapyXu-
BalOTCS U YCTPAHSIOTCS OLIMOKM.

BblBOA TEKCTOBOW MH(bOpMALMK

Kax BbI Moruin BuzeTh patee, B Xcode mpu pabdore ¢ Playground snauenust
IIepEMEHHBIX U KOHCTAHT 0TOOPaKaioTcs B 061acTh pesy ibratos. Hamowm-
HIO, YTO JIJIL 9TOr0 HEOOXOAUMO HAIIKCATD J1I000€ BhIpaskeHue 00 IPOCTO
1M1 JIIOOOTO MTapamMeTpa.

B pemaxrope xozia HeOOXOIMMO BCETO JIHIITb HATIUCATH UMsT OObSIBICHHOI
1 ITPOUHUIINATN3NPOBAHHON paHee repeMeHHON 1 KOHCTaHThI (J11c-
TUHT 4.15).

Jinctuur 4.15

let name = "Dolf" // B obnactu pesynbTtaToB oTobpasutca "Dolf"
var size = 5 // B obnacTu pesynbTaTtoB oTobpasuTca 5

name // B obnacTu pe3ynbTtaToB oTobpasutca "Dolf"

size+3 // B obnacTtu pesynbTaTtoB oTobpasuTcAa 8

[lanHbIil MeXaHU3M KOHTPOJISA 3HAYEHUH 04eHb T10JIe3eH, TeM He MeHee He
Beerjga NpuMeHuM (B 4aCTHOCTH, B peanbHbiXx Xcode-IIpoeKTax 1Ipu cos/a-
HUY IPUJIOKEHNI HUKAKOi 00J1acTH pe3yJIbTaToB HeT, HHTepdeiic cpebl
pa3paboTKu npuioxKeHnil otsimdaercst ot uarepdeiica Xcode Playground).
CyiectByer HHOH ¢11oco6 BbiBoAA MH(GOPMALIMY, B TOM YNCJIe 3HAYEHUI
nepeMeHHbIx. By To Playground min mostHOIIEHHOE MIPUJIOKEHUE TSI
i0S i macOS, MPOU3BOJIbHBIE JAHHBIE MOKHO OTOOPA3UTh Ha OTJIa104-
HOU KOHCOJIN.

BbIBOZ HAa KOHCOJIb OCYIIECTBJISIETCS € TTOMOTIBIO IT06aNbHON (DYHK-
uu print(_:).

CUHTAKCUC

print(coobweHue)

e coobueHne — TeKCTOBOE CO0bLLEeHNe, BbIBOAMMOE Ha KOHCOSb.
®YHKUMSA BLIBOAUT Ha OTIIAA04HYIO KOHCO/b TEKCTOBOE COO6LLEHME.
IIpumep

print("TekcToBoe coobueHune™)
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Koncoap
TekcToBoe coobleHune

ene nady 10 csntinus Baok nings B2 <0 Q@ O3
B £ 3[4 Seckllstings } (3 Playgreund
1 import UIKit
2
3 print{"Tectosoe coobueHne") "Tecroroe coobuenmein” -
>
B O
TecTosoe coobueHue

Puc. 4.27. MNpumep BbiBOAA MHGOPMALIMKM Ha OTNAA0YHY KOHCOMb

B obrmem cirydyae pyHKIUs — 9TO MIMEHOBAHHBIN (DparMeHT MPOTPAMMHOTO
KO/Ia, K KOTOPOMY MOKHO MHOTOKpATHO obparathes. [Iporece ob6pa-
meHns K (pyHKIuy Ha3biBaeTcst Bbi3oBoM dyHKIimu. /[ BbizoBa HyHK-
I HeOOXOMMMO HATMCATH €€ MMsI M KOHCTPYKITMIO 13 CKOOOK, HATTpH-
Mep myFunction() (Taxoil (pyHKIINU He CYIIECTBYET, U MOMbITKA BHI3BATDH
ee 3aBepIIUTCs OMUOKOMN, 9TO JIUIIL IPUMED ).

DyHKIMK T03BOJSIIOT U30eKaTh AyOJIUPOBAHUS KOJIA: OHU IPYIIITUPYIOT
YACTO UCTIONB3YEMBIT KO € TIETHI0 MHOTOKPATHOTO 0OPAIEHNsT K HeMY
MIOCPE/ICTBOM YHUKATHHOTO UMEHN.

Swift umeeT 60JIbIIIOE KOTMYECTBO CTAHAAPTHBIX (HYHKIMMA, Grarogapst
KOTOPBIM MOKHO B 3HAYUTEJIbHON Mepe YIIPOCTUTDb U YCKOPUTD ITPOIECC
paspaboTki. B OyyieM BbI HAyIUTECh CAMOCTOSITETBHO CO3/IaBaTh (DyHK-
I[IMU B 3aBUCKMOCTHU OT CBOMX TTIOTPEOHOCTEN.

Hexoropbie pyHKI[MYU TTOCTPOEHBI TAKUM 0OPa3OM, UTO IIPU UX BbI3OBE
MOKHO (MJIH aske HY’KHO) MepeaTh BXOJHbIE JaHHBIE, KOTOPbIe OyayT
MCI0JIb30BaHbl (hyHKIMEN BHYTPU Hee (Kak y hyHkimn print(_:) ). Takue
JIaHible HA3bIBAIOTCSI BXOAHBIMHU IapaMeTPaMH, HJIH apryMeHTaMu (pyHK-
mun. OHU YKa3bIBAIOTCS B CKOOKAX MOCJIEC UMEHU BBI3BIBAEMO (DYHKITHH.
[Tpumep BBI30BOB (DYHKIIMIA C ITepeiaveil BXOAHBIX ITAPAMETPOB IIPUBEIEH
B Jnctunre 4.16.

Jinctmur 4.16

// BXOAHOW MapameTp C UMeHeM
anotherFunction(name: "Bazil")

// 6e3bIMsIHHbI BXOAHON napameTp
print("3To TOXe BxoaHOW napameTp")
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B manHOM KOZIe TPOMCXOANT BBI30B (DYHKIIMU C UMEHEM anotherFunction
(Takoii (hyHKIIMY He CYIIECTBYET, TO JIUIIIb IIPUMEP ), KOTOpast IPUHUMAET
BXO/THOU apryMEHT name C TEKCTOBBIM 3HAUEHUEM «Bazily.

MPUMEYAHUE Ecnu Bbl HanuwweTe AaHHbIM koA B cBoeM playground, To Xcode co-
06WuT BaM 06 oLMbKe, Tak Kak Takol yHKLMU eLle He CyLLecTBYeT, OHa Moka He 06b-
saBneHa (puc. 4.28).

eCe® Ranely | Tectay at 1518 L 3 [§] -QD <HI0 & O
W! 4 b | Bovsisings } | Paygrowd B S (-O)_
e .

1 impert UIKit
2
TecTosoe cooBuleHwe\n

(¥) anotherFunction(name: "Bazil")|
4

B
error: Playground.xcplaygroundpage:3:1: error: use of unresolved identifier 'anotherFunction'

‘anotherFunction{name: "Bazil")

Puc. 4.28. Owmbka npu BbI30BE HECYLLECTBYIOWEN hyHKLMK

Mpv nosiBieHUK CoobLLeHNs 06 OWNBKe B BEPXHEN YacTu paboyero okHa B CTPOKE CTa-
Tyca MOsIBNISIETCS KPACHbIN KPYXKOK, CUrHanM3MUPYIOLWMI O TOM, YTO MPOM3O0LLIA UCKITHO-
ynTenbHas cuTyaums (owmbka). MNMpu HaXkaTum Ha Hero oTobpa3nTCa NaHeslb HaBMraumm
(B neBol yactu), coaepxxallast MHdopmaumio 060 Bcex olwmnbkax npoekTa (puc. 4.29).

e0® Feondy | Ty nt 15:21 X {} -(@) SN0 g 0
BDEHRE QA B ¢ > |3 BookListings } %) Playground (0>
Ruriime 1 import UIKit

¥ BookListings. plavaround 1 issus o 2

¥ @ Swift Compler Errue (*) anotherFunction(name: "Bazil")

A

= =

error: Playground.xcplaygroundpage:3:1: error: use of
unresolved identifier 'anotherFunction®
anotherFunction{name: "Bazil"}

P rrrs rere reme ra e reme ma e e

@ riner [o10]

Puc. 4.29. MaHenb ¢ nHdopMaumeii 06 owmnbkax

Bbl MOXeTe 3aKpbITb e C MOMOLLbIO JIEBOMN KHOMKM.
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MPUMEYAHME T[pn onucaHMn QyHKUMIA B HEKOTOPbIX Cly4asx YKa3blBAETCSs
Ha HeobXoAMMOCTb nepedayu BXOAHbIX MapaMeTpoB MNyTeM YKa3aHus UMeH apry-
MEHTOB BHYTPY CKOOOK, MOCMe KaXzoro M3 KOTOPbIX NULIETCS ABOeToune (Hanpu-
Mep, anotherFunction(name:) unun someFunction(a:b:)).

Ecnu BXoAHOM napaMeTp He UMEET UMEHM, TO BMECTO €ro MMEHM CTaBUTCSt HUXKHee Noa-
yepkmBaHue (NPUMEPOM MOXET CITYXMWTb YNOMsaHyTas Bbiwe dyHKUMS print(_:)).

Takum o6pa3oM, ykazaHune goodFunction(_:text:) roBopuT O TOM, YTO Bbl MOXETE
MCMNONb30BaTh (PYHKLUMIO C UMEHEM goodFunction, KOTOpOl HEO6X0AMMO NepeaaTh ABa
BXOAHbIX NMapaMeTpa: NePBbI HE UMEET MMEHM, @ BTOPOV AO/MKeH B6biTb NepeaaH ¢ uMe-
HeM text.

Mpumep Bbi3oBa YHKUMM goodFunction (_:text:) npuBeaeH HMXe.

goodFunction(21, text:"Hello!")

Bepuemcs k paccmorpenuio dyukimu print(_:) (qmuctunr 4.17).

Jiuctmur 4.17

// BbIBOA WMHOOPMALMWM HA OTNALOYHYH KOHCO/b
print("MpuseT, yyeHuk!")

Koncous:
MNpuBeT, y4veHuk!

[TpuBemeHHBIN KO/ BBIBOJUT Ha OTJIAI0YHYIO KOHCOJIb TEKCT, IEPeIaHHbIi
B (hysK1mio print(_:) (puc. 4.30).

OO6paTuTe BHUMaHUE, YTO BHIBOAUMbII Ha KOHCOJIb TEKCT AyOJIMpyeTcs
1 B 00J1aCTH BBIBOJA PE3YJIBTATOB, HO IIPH 9TOM B KOHIIE A00AB/ISIETCS
CUMBOJ TiepeHoca cTpoku (\n).

0Ce eady to coatinue BockListings 1o < |lDO0 O
B8 ¢ > L2 Mosklistings ) |3 Playground
1 import UIKit
2
3 print("MpueeT, y4eHuk")
®
= o

MpueeT, YYeHWK ’

Puc. 4.30. BbiBoa TekcTa Ha OTNaA04HY KOHCOMb
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ODyHKIUA print(_:) MOET NPUHUMATh HA BXOJ HE TOJBKO TEKCT, HO
U TIPOU3BOJIBHBIN 1apaMeTp (IepeMeHHYIO NN KOHCTAHTY ), KaK ITOKa3aHo
B uctuHTe 4.18.

Jiuctmur 4.18

var foo = "TekcT AnAa KoHconun"
print(foo)

Koncoan:
TekcT AnAa KOHCOMn

Cospnannag nepementas foo repezaercs B GyHKIUIO print(_:) B KauecTse
BXO/THOTO apryMeHTa (BXO/IHOTO MTapaMeTpa), ee 3HaueHue BBIBOAUTC Ha
KOHCOJIb.

ITomM¥MO 9TOTO, CYIIECTBYET BO3MOKHOCTH OOBEMHUTD BHIBOJ TEKCTOBO
uHbOPMAINH CO 3HAUEHUEM HEKOTOPOTO napaMeTpa (UJu HapaMeTpoB).
It aTOro B TpebyeMoM MecTe B TeKCTe He0OXOAMMO UCIIOJIb30BaTh CUM-
BOJI 0GPATHOI KOCOIT uepThl (CJIEI), MOCIe KOTOPOTO B KPYIJIbIX CKOOKaxX
HYKHO YKa3aTh UM BBIBOAUMOTO 1tapaMerpa (auctunr 4.19).

Jinctuur 4.19

var bar = "Swift"
print("A usyvaw \(bar)")

KoHcoub:
fl n3yyaw Swift

Bl Gy/ieTe nctob3oBarh (YHKIUIO print(_:) JOBOJBHO 9acTO, 0COOEHHO
B X0/1e 00yueHs pa3paboTke Ha Swift. DTo cBA3aHO ¢ TEM, YTO OHA TIPEIo-
CTaBJISICT OTIIUYHBII CIIOCO6 KOHTPOJIST TEKYIIIEr0 3HAYCHWS TTAaPaMETPOB,
a TakKyKe OJ[H 13 CAMBIX TIPOCTHIX CII0COOOB MOUCKA OMUOOK B AJITOPUTME
pabOThI IIPOrPaAMMBbL.



(dyHaaMeHTanbHbIe
TUMbl AaHHbIX

[TepeMeHHbBIE M KOHCTAHTBI — 9TO XPAHUJIMILA JAHHDIX B IAMATH KOMIIbIO-
Tepa, B KOTOPBIX HaXOASATCA KOHKPETHbIE 3HaueHns. Kaxaasa nepeMennast
WM KOHCTaHTa MOYKET COIEepKaTh B cehe 3HaUeHMNe ONpeIeIeHHOTO THTIA:
LIeJIOE YKCJI0, ZPOOHOE YUC/I0, CTPOKY, OTAEAbHBIA CUMBOJL, IOTHYECKOE
3HAYEHUE WM KaKOH-1160 nHoi 00bekT. CO 3HaYeHUAMU KaKI0I0 THUIIA
MOKHO COBEPIIATH TOJBKO ONPEIEICHHbIE OTePallii, COOTBETCTBYIOIINE
Ty ganHbix. K npumepy, uncia MOKHO CKJIaibIBaTh MM BBIYUTATD, CTPO-
K1 — OOBEeJUHATD MEXKY COOOM 1 T. 1.

Tun faHHbBIX OTpeiesisieT, Kakas UMeHHO NH(MOPMAIIUS MOYKET XPAHUTHCS
B TIapaMeTpe, a TakKe Kakue orepanui MOKHO TTPonu3BoauTh. Ecau Bam
HEOOXOANMO XPaHUTh JaHHbIEe TEKCTOBOIO THIIA, TO ¥ IapaMeTp J0JIKeH
UMETDb TeKCTOBBIN TUTI JAaHHBIX, /IJIS 1IeJTOYNCIEHHBIX 3HAYEHUN MCITOJb-
3yIOT [IapaMeTPBI € 1[EeJI0OUYUCTCHHBIM TUIIOM TaHHBIX U T. II.

B Swift, 1o anamoruu ¢ Objective—C, a TaksKe ¢ APYrUMU SI3bIKAMU IIPO-
IPaMMUPOBAHISI, €CTh PSIJI TPEYCTAHOBIEHHBIX 0a30BbIX (KaK WX HA3BI-
BaeT Apple, pyHIaMEHTATIBHBIX) THITOB JaHHBIX.

5.1. 3a4eM Hy>XXHbl TUMbI AaHHbIX

ITpu 0OBSABICHUN TIEPEMEHHON MM KOHCTAHTBI 00S13aTEJbHO OJIKEH
OBITH YKa3aH THIT IAHHBIX, KOTOPBIE OYyT XPAHUTHCSA B ITOM TTapaMETPE.
Y Bac MOXKeT BOSHUKHYTH BOTIPOC, KAKUM 00Pa30M OBLJT ONPEIEIEH TUTT
JAHHBIX B MPEABIAYINX JUCTUHTAX KHUTH. [lepeMeHHbIe M KOHCTAHTBI
CO3/1aBAJINCH, HO KAaKUX-JTUOO0 CIEIMATbHBIX KOHCTPYKIIUH 17T 9TOTO He
HCIIOIb30BANIOCh. SWift — yMHDII, €cJii MOKHO TaK BBIPA3UTHCSI, SI3BIK
POTPaMMUPOBaHUst. B GOJIBITIMHCTBE CIy4aeB OH OTPeIeisieT THIT 00b-
ABJIIEMOTO IIapaMeTpa aBTOMATUYeCKU Ha OCHOBAaHWU MHUIMATU3UPO-
BAaHHOTO €My 3HAYCHUS.
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JlJ1s1 BeceX paccMaTpUBaeMbIX B 9TOM IVIaBe TUIIOB JaHHbBIX ((PyHIaMeHTa b
HBIX TUIIOB) MHULIUAIU3APYEMbIE 3HAU€HUs Ha3bIBAIOTCS JTUTEPATAMU:
CTPOKOBBIIT JTNTEpaJI, IeJTOYNCAEHHBIN TUTepalt u T. 1. Telepb morosopum
00 aTOM HOZIPOGHEE.

Paccmorpum cremyionuit mpumMep us auctunra 5.1.

Jinctuur 5.1

// 0bbABMM MepemMeHHyl W NMPUCBOMM el CTPOKOBOE 3HayeHue
var someText = "fl yuy CBudpt"

JlaHHBIN TPUMEP MOKET OBITH TPOYMTAH CJAEAYIONIM 00pasoM:

OODbABUTD IIEPEMEHHYIO ¢ MMEHEM someText U IPUCBOUTDH €l 3HAYEHUE
«fl y4qy CBuOT>.

ITpu aToM He TpeGyeTcst AOMOJHUTEIbHO YKa3bIBaTh, KAKHE UMEHHO JTaH-
Hble OYIyT XPaHUTLCS B IIEPEMEHHOIL, TO €CTh He TPeOYeTCs yKa3blBaTh ee
THII JAHHBIX. ITO CBSI3aHO C T€M, YTO SWift caMOCTOSATEIbHO aHATIM3UPYET
WHUTMAIU3UPYEMOE 3HAUEHHUE, TIOCJIE YeTO TPUHUMAET PEIIeHe O THUIIE
nmapaMmerpa.

OCHOBBIBasICh HA 9TOM, IIPOYUTAEM KO/ IIPEABIAYLIEr0 JIUCTUHTA CIELYIO-
M 0OPa3OM:

a O6baButhb IIepeEMEHHYI0 CTPOKOBOI'O THIIA C UMEHEM someText U IIPU-
CBOUTD el CTPOKOBOE 3HaUeHUe "A y4uy CBUPT".

Wm no-npyromy:

O OO6bsBUTH IIepeMeHHY0 THTIAa String ¢ MeHeM someText U MPUCBOUTH
el CTpOKOBOE 3HaUeHME "f yuy CBndT".

String — 9TO KJIIOYEBOE CJIOBO, UCIIOJIb3YEMOE B s13bike Swift it yrazamHvist
Ha CTPOKOBBIN TUTI JaHHBIX. OH 1MO3BOJIAET XPAHUTD B TIEPEMEHHBIX U KOH-
CTaHTaX MPOM3BOJBHBIN TeKCT. [TogpoOHbIe MPHeMbl pabOThI ¢ JaHHBIM
TUIOM GY/IyT PACCMOTPEHBI lajiee.

Onepanust, B Kotopoit Swift camocTosTeIbHO OnpeiessieT THIT 0O bABIIsIe-
MOTO TIapaMeTPa, Ha3bIBACTCS HESIBHBIM ONpe/ieIeHHEeM THIIA.

B nnpoTtuBoBec HesBHOMY OIIpe/IesIeHUIO CYILeCTBYeT SIBHOE, KOr/la pa3pa-
GOTYMK caM yKa3bIBaeT THIT JAHHBIX 0OBIBIIEMOTO Tapamerpa. [1pu sB-
HOM (HETIOCPEeICTBEHHOM ) OTIPE/IeJICHUN THTIA TIEPEMEHHOM M KOHCTAHTbI
1ocJie ee MMEeHU yepes ABOeToUYMe ¢ IIOMOIBIO KJII0UEBOIO CJI0BA CJELyeT
yKa3aTh TPeGYEMbIH THIT TAHHbIX.

PaccMoTpuM elife HECKOIBKO MPUMEPOB 00bABICHUS TIEPEMEHHBIX CO
CTPOKOBBIM THUIIOM JAHHBIX (JIUCTUHT 5.2).
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JInctuur 5.2
// co3paem nepemeHHyk orksName ¢ HeABHbM onpegeneHuem Tuna String

var orksName = "Pyxapa"

// co3paem nepemeHHyk elfsName c sABHbM onpepeneHnem Tuna String
var elfsName: String = "JaHop"

// V3MeHUM 3HayeHUs mnepemMeHHbIX

orksName = "Tompu"

elfsName = "Jlnacenp"

B nmannom mpuMmepe Bce nepeMeHHbIE UMEIOT CTPOKOBBIM THUTI JaH-
HBIX String, TO €CTh MOTYT XPAaHUTD B cebe CTPOKOBbIE 3HAUEHUST (TEKCT).

¥V m060# 06bABIEHHON IEPEMEHHOM MM KOHCTAHTBI JI0JIZKEH ObITh OTIpe-
JleJIeH THII ¥ YKa3aHO NIePBOHAYAIbHOE 3HAUEHHE, THaue OYIeT MOKA3aHO
coobmienue 06 omnbke (JUCTUHT 5.3).

Jinctmur 5.3

var firstHobbitsName // OWWBKA: Type annotation missing in pattern
(nponyweHo ykasaHue TUna AaHHbIX)

var secondHobbitsName: String //OWWBKA: Variables currently must have
an initial value (napameTp [O/MXEH UMeTb WHULMANU3UPYEMOE 3HayeHue)

MPUMEYAHME Swift — a3bik O CTporov Tvnusauuei. OaHaxabl Onpeaenys TUN AaH-
HbIX NEPEMEHHOM UM KOHCTaHTbI, Bbl y)K€ HE CMOXETE ero U3MeHWUTb. B kaXxablli MOMEHT
BPEMEHWN Bbl JOMKHbI UMETb YETKOe MPEeACTaBfieHne O TUMax 3HaYeHUi, C KOTOPbIMM
paboTaeT Baw KoA.

Bce bynnamenTaibHble TUITB JAHHBIX (CTPOKOBBIE, YUCJIOBBIE, IOTHYECKITE
U T. JI.) HAa3bIBAIOTCSI (hyHOamenmaivhvimu munamu. OHU SBJSIOTCS 3HAUM-
MmbiMH (value type), To ecTh MX 3HAYCHHUS TIEPEAAI0TCST KOMpoBaHueM. Mbl
yske ToBopuii 06 3ToM panee. HaroMHI0, 4TO TIOMUMO 3HAYMMBIX TUIIOB
TaK)Ke CYIIECTBYIOT CChIJIOUHBIE THITBI JaHHBIX (reference type).

[Ipu nepenave 3HaUEHUS TIePEeMEHHON MM KOHCTAHTHI 3HAYMMOTO THUIIA
B JIPYIYIO II€PEeMEHHYI0 UJIM KOHCTAHTY IIPOUCXO/AUT KOIIMPOBAHUE 9TOIO
3HAYCHNU, a IPU Tlepeiade 3HAYCHUS CCBIIIOYHOTO THIIA TTePEIaeTCs CChLIKA
Ha 00JTaCTh B TAMSITH, B KOTOPOH XPAHUTCS 9TO 3HAYeHe. B mepBoM cirydae
MBI [10JIy4aeM /iBa He3aBUCHUMBIX IIapaMeTpa, a BO BTOPOM — J/IBe CCBLIKU
Ha OJIHO M TO K€ 3HaUYeHUe B TTaMSTH.

PaccmoTpum erie oiuH mpuMep paboThl CO 3HAYUMBIM THIIOM JIaHHBIX
(mmuactunr 5.4).

Jiuctuur 5.4

// HeABHO onpefenuMm LEeNOYUCNIEHHbI TUM AaHHbIX
var variableOne = 23
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// ABHO onpefenum LEeNOYUCNEHHbIA TUNA [aHHbIX U MPOU3BEAEM KOMUpOBaHWe
// 3HadeHus

var variableOneCopy: Int = variableOne

print(variableOneCopy)

// W3MeHMM 3HayeHue B MepBOW NepemMeHHON

variableOne = 25

print(variableOneCopy)

print(variableOne)

Koncoun:

23
23
25

MPUMEYAHME Int — 3TO YMC/IOBOM TUM [aHHbIX, HEMHOMO MO3XE Mbl NMOAPOGHO ero
paccMoTpuUM.

B nanroM mpuMepe XpaHUJIAIIE variableOne — 3HaumMoro tuma. [Ipn
nepejaye 3HadyeHUsI, XpaHsllerocs B variableOne, B HOBYIO llepeMeH-
HYIO variableOneCopy MPOU30IeT CO3/IaHNe TTOTHON HE3aBUCUMON KOTUM.
Hukakune nsmeHeHus1, BHOCUMbIE B variableOne, He ITIOBJIMSIIOT Ha 3HAUYEHUE,
Xpamnsieecs B variableOneCopy

Co cCblIOYHBIM TUIIOM JAaHHBIX Bce nHaue. CKOIMpOBaB 3HAUEHUE TAKOTO
THUIIA B IPYTYIO IEPEMEHHYIO, BbI TIOJTYYUTE CCHLIKY HA MCXOIHBII OOBEKT,
u ecyiu GyjeTe MPOBOAUTH U3MEHEHUST B Hell, TO UBMEHEHHUsT OTPas3sITCs
U B ucxXoaHoM o0bekTe. [IpuMephl CChIIOYHBIX THIIOB MBI PACCMOTPUM
B CJIEAYIOINX IIaBax.

5.2. Yncnosble TUMbl AaHHBIX

Pa6ora ¢ unciaMu SIBISIETCST HEOTHEMIIEMOT YaCThIO TIPAKTHYECKH 0007
POrpaMMBbl, 1 JIJIst 9TOTO B Swift ecTh HecKOIbKO hyHIAMEHTAIbHBIX
TUTIOB IaHHBIX. HeKoTophle U3 HUX MO3BOJISAIOT XPAHUTD 1eJIble YUCIIa,
a HEKOTOPbIe — IPOOHBIE.

LlenouncneHHble TUnbl 4aHHbIX

ITenbie yncna — 9TO YKCIIA, Y KOTOPBIX OTCYTCTBYET APOGHAs 4aCTh, HATPH-
Mmep 81 mim 18. TlestourciieHHbIE TUTIBI TAHHBIX OBIBAIOT 3HAKOBBIMU (HOJIb,
HOJIOKUTEIbHbIE U OTPHUIIATE/IbHbIE 3HAYEHHUST ) U Oe33HAKOBBIMHE (TOJIBKO
HOJTb U TTOJIOKUTEIbHbBIE 3HaYeHust ). Swift mojiepskuBaer Kak 3HaKOBbIE,
Tak U Oe33HAKOBBIE I[EJIOUNCJICHHBIE TUITBI IAHHBIX. J[JIs1 yKazaHMsI 3HaUe-
HUSI YMCJIOBBIX TUIIOB UCIIOJIb3YIOTCST YUCIOBBIE TUTEPAJIBL.
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YucnoBoii uTepan — 310 (PUKCUPOBAHHAST TTOCJIEI0BATELHOCTD UMD, HA-
YUHAIOMIASICST JIHOO ¢ 1 pbl, MO0 ¢ TPe(UKCHOTO OllepaTopa «MUHYC» WU
<«mmiocy. Tak, HarpuMep, «2», «—64», «+18» — Bce 3TO UNCTOBBIE JTUTEPAIIBL.

JLuist OObsIBIICHUS TIEPEMEHHO 1T KOHCTAHTBI IIEI0YUCICHHOTO TUTIA He-
00XO/IMMO UCIIOJIb30BaTh KJII0UEBbIe CJI0Ba Int (/151 3HAKOBBIX) 1 UInt (1151
(€e33HaKOBbIX).

PaccmoTpum npuMep B IUCTHHTE 5.5.

Jinctuur 5.5

// 0bbABMM MepeMeHHyl 3HaKOBOro LENOYUC/IEHHOrO TuMa M NPUCBOUM
// e 3HaveHue

var signedNum: Int = -32

// 0bbABUM KOHCTaHTY 6e33HaKoBOro LeNOYUC/IEHHOrO Tuna

// v npouHMUManusupyem ee 3HaveHuem

let unsignedNum: UInt = 128

B pesysibTaTe BBITIOJHEHUS KOJA BBI TOJIYYUTE ITepeMEHHYT0 signedNum
1[eJIOYUCITIEHHOTO 3HAKOBOTO THIIA Int CO 3HAYeHNeM —32, a TaK)Ke KOHCTaH-
Ty unsignedNum TIETTOYMCIEHHOTO 6E33HAKOBOTO THTA UInt.

Pasmuita MeIy 3HAKOBBIME 1 GE33HAKOBBIMU TUTIAMU 3aKTI0YAECTCS B TOM,
YTO 3HaUYeHNE 3HAKOBOI'O TUIIA JTaHHDBIX MOKET 6bIT]:> B MHTEPBaJi€ OT -N 10
+N, a 6e3znakoBoro — ot 0 10 +2N, e N onpeessieT paspsIHOCTh BbI-
GPaHHOTO THUIIA JAHHBIX.

B Swift cymecTByIOT AOMOJHUTEIbHbBIE IEJTOUYNCTEHHbBIE THIIBI JaH-
HbIX: Int8, UInt8, Intl6, UInt16, Int32, UInt32, Int64 u UInte4. OHuU ompe-
JIEJISIIOT INaria30H BO3MOKHBIX XPAHUMBIX B II€PEMEHHBIX 3HAUEHUSIX:
8-, 16-, 32- u 64-6uTHble yncaa. B tabm. 5.1 npuBeseHbl MUHUMAJIbHbIE
¥ MaKCUMaJbHble 3HAUEHUS KayK0TO U3 MEePEUUCIEeHHbIX TUTIOB.

Ta6bnuua 5.1

Tvn AaHHbIX Int Int8 Intl6 Int32
MuHuMaaIbHOE -9223372036854775808 | —128 -32768 | —2147483648
3Ha4YeHne

Maxcumambhoe 9223372036854775807 | 127 32767 | 2147483647

3HadyeHune

Tvun gaHHbIX Int64 Ulnt
MunnumMaabHOe -9223372036854775808 | 0
3HaYeHne

MakcuMaabHoe 9223372036854775807 9223372036854775807

3Ha4YeHue
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Tvn AaHHbIX UInt8 UIntl6 | UInt32 UInt64
MununmaibHOe 0 0 0 0

3HadyeHue

MaxkcumanbHoe 255 65535 4294967295 | 9223372036854775807
3HaYeHne

NMPUMEYAHUE Bce npvBeaeHHble Bbille LIeTIOYMCIIEHHbIE TUMbI AAHHbIX — 3TO pas-
Hble TUMbI faHHbIX, U 3HAYEHWS B 3TUX TUMAxX He MOryT B3aUMOAEMCTBOBaTb MeXy Cob0oM
HanpsMyto.

Bce onepauum B Swift fgo/mkHbI NnponcxoanTb Mexay 3Ha4YeHUSMM OQHOro
M TOro e Tuna AaHHbIX! 3TO oUeHb BaXKHO!

Koa, npvBeaeHHbIN HidKe, BbI30BET OLWNGKY, TaK Kak NPOU3BOAMTCS NOMbITKa MHULMANU-
3aLUMKM 3HaYeHUs OTIYaIoLLErocs Tuna.

var someNum: Int = 12

var anotherNum: Int8 = 14

someNum = anotherNum // OWWBKA: Cannot assign value of type 'Int8' to
// type 'Int' (Henb3a nepepaTb 3HayeHue Tuna Int8
// B Int)

Ob6beKTHble BO3MOXHOCTU Swift

Swift obmagaer 0gHOI 0COOEHHOCTBIO: 6CE 6 HMOM A3bIKE NPOZPAMMUPOBA-
HUS SIGAEMCS 00BEKMAMU.

O0beKT — TO HEKOTOPAsT CYNTHOCTD, PEATH30BAHHAST ¢ TTOMOTITHIO TIPO-
rpaMMHOTO Kozia. Hampumep, 00bekToM sABJIsteTcst 1udpa «2» WK «IIpo-
NYKTOBBII aBTOMAT», €CJU, KOHEYHO, OH OTMCAH S3bIKOM ITPOTrPaMMU-
poBanust. Kaskmas cynHocTs MoxkeT 061a1aTh HaGOPOM XapaKTePUCTHK
(Ha3pIBaEMbIX COLICMBAMU) W 3aTIPOTPAMMUPOBAHHBIX JlelicTBUH (Ha-
3bIBaeMbIX Memodamu). Kaxaoe CBOUCTBO U KaK Bl METO/l UMEIOT UM,
TIO3BOJISTIONIEE MCTIOTB30BATH UX. Tak, HamprMep, ¥ 00beKTa «IPOLYKTOBBIIT
ABTOMAT» MOTJIO OBI CYIIECTBOBATH CBOWCTBO «BMECTUMOCTh» ¥ METO]T «BbI-
JIaTh TOBAP», & Y IEJIOTO YHCJIa «2» — CBOHCTBO «MAaKCUMAJIbHO BO3MOYKHOE
XPaHMMOE YUCII0> U METOJT «TTPe06Pa30BaTh B CTPOKY».

Jloctyn K cBoiicTBaM 1 MeToAaM B Swift oCyIecTBIIseTcs ¢ IOMOIIIBIO UX
MMEH, HAlTMCAHHBIX YePe3 TOUKY T0C/Ie UMEHU 00bEKTa, K TIPUMEpPY:

MpoayKTOBbINABTOMAT .BMECTUMOCTb = 490
MpopykToBbIHABTOMAT . BbliaTbToBap ()

MPUMEYAHUE PaHee Mbl BCTpeYanucb C NOHATMEM yHKUMM. MeTog — 3TO Ta Xe
(YHKUMS, HO OMMCaHHAas 1 UCMOb3yeMasi TONIbKO B KOHTEKCTE OnpeaeneHHOro obbekTa.



[naBa 5 ¢ ®yHaaMeHTanbHble TUMbI AaHHbIX 83

Tax kaKk «BCE — HTO 0OBEKT», TO U J06AsT TIEPEMEHHAST YUCIOBOTO THIIA
JAHHBIX TAKKe sIBJsteTcst 00beKTOM. Kaskiblil 13 pacCMOTPEHHBIX paHee
YICJIOBBIX THIIOB OMHUCHIBAET CYIIIHOCTD «I[EJI0€ YUCITIO». Pa3uuiia Mexmy
HUMU COCTOUT B TOM, KAKHE MAKCUMAJIbHOE U MUHUMAJIbHOE YHCJIA MOTYT
XPAaHUTD IIePEMEHIHbIe 9TUX TUIOB JAHHBIX. Bbl MOXKeTe TOJyuYUuTh J10-
CTYI K 9THUM XapaKTEPUCTUKAM Yepe3 CBOMCTBa min 1 max. [l mpumepa
HOJYYUM MaKCUMAJIbHO U MUHUMAJIbHO BO3MOXKHbBIE 3HAUEHUSI JIJIST TH-
0B Int8 u UInt8. (siucTuur 5.6)

JIncTmur 5.6

// MUHMManbHOe 3HaveHue napameTpa Tuna Int8
var minInt8 = Int8.min // -128

// MakcumanbHoe 3HayeHue napameTpa Tuna Int8
var maxInt8 = Int8.max // 127

// MUHMUManbHoe 3HayeHue napameTpa Tuna UInt8
var minUInt8 = UInt8.min // ©

// MakcumanbHoe 3HayveHue napameTpa Tuna UInt8
var maxUInt8 = UInt8.max // 255

Tak Kak THII JaHHBIX UInt8 sIBJIsieTCst GE33HAKOBBIM U HE MPeHasHAueH ISk
XpaHeHUs OTPULIATETLHBIX YHCET, TO i MAKCUMAJIbHO BO3MOKHOE 3HAYCHIE
Oyzet B /iBa pasza OOJIbIIIE, 4eM y 3HAKOBOTO «aHaIora» Ints.

PaccMaTpuBaeMble TIPUEMbI OTHOCSITCST K 00BEKTHO-OPUEHTHPOBAHHOMY
nporpammupoBanuio (OOII), ¢ KoTOpbIM BbI, BO3MOKHO, BCTPEUYAJINCH
B Apyrux si3bikax. [logpobHee 0OHEKTHI U UX BO3MOKHOCTU OYAyT pac-
CMOTpEHHI 1ajee.

MPUMEYAHUE 3anoMHUTE, YTO Cpeau LEeNO4YMCIIEHHbIX TUMOB AaHHbiX Apple pe-
KOMEHAYeT MCMonb30BaTh TONMbKO Int v UInt, HO ANS TPEHWPOBKM Mbl MopaboTaem
1 C OCTasIbHbIMMK.

Jlaske Takoii IIPOCTON TUI JaHHBIX, KaK IeJIble yrcaa, B Swift Hagenen
HIMPOKUMHU BO3MOKHOCTSIMU. B asibHeiinem Bbl y3HaeTe 0 APYyTUX MeXa-
HU3MaX, [HO3BOJISIONINX 00pabaThiBaTh PA3/IMYHbIe YUNCIOBbIE 3HAYECHMUS.

Yucna ¢ niaBaroLen ToOUKom

IToMKMO 1eJIBIX Yncelt, IPU Pa3paboTKe IPUIOKEHIIT BbI MOKETE HCIIOJIb-
30BaTh YMCJIA C TIABAIOMIEN TOUKOM, TO €CTh YNCJIA, Y KOTOPBIX TIPUCYTCTBY-
et ipobHast yacth. [Tpumepamu MOTYT cJry;KuThb unca 3.14 u —192.884022.

B nanHOM cirydae pasHooOpasuie THIIOB JaHHbBIX, CIIOCOOHBIX XPAHUTD
APOGHBIE YKCTa, He TaKoe OOJIBINoE, Kak MPU paboTe ¢ MeJT0YNCIACHHBIMU
tunamu. [[Jist 0ObsIBJIEHNS TTAPDAMETPOB, KOTOPBIE MOTYT XPAHUTD YUCJIA
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C H]IaBaIOIHefI TO‘IKOP'I, HCIIOJIB3YIOTCS /IBa KJIIOYEBBIX CJI0OBA: Float 1 Double.
O6a tuna JAaHHDBIX ABJIAIOTCA 3HAKOBBIMU, TO €CTb MOI'yT XPaHUTDb ITOJIOKH -
TEJbHBIC 1 OTPUIIATE/IbHBIC 3HAYCHM .

Q Float — 3T0 32-GUTHOE YNCJIO C IJIABAIOIIEH TOUKOM, copepsKaliee 10
6 unces B APOOHOM YaCTH.

QO Double — 910 64-6MTHOE YNCIIO ¢ IIABAIONIEN TOYKOM, CoJepsKaliee 10
15 unces B 1poOHOIT YacTH.

PaSHI/IHa ITUX THUIIOB JIAaHHBIX COCTOUT B TOYHOCTU: IIOCKOJIBKY Double mO-
3BOJISIET XPaHUTb 00JIbllIE 3HAKOB B HpO6HOI'7I 4aCTu, TO 1 UCIIOJIb3YETCA
OH JINIIb ITpN HGO6XOI[I/IMOCTI/I BBIITOJITHEHUS PAaCYETOB BBICOKOM TOYHOCTH.

ITpumep 0OBSIBICHNS TAPAMETPOB IPUBEJIEH B JIUCTHHTE 5.7.

Jinctuur 5.7

// ppobHoe uucno Tuna Float c ABHbLIM yKasaHuem Tuna
var numFloat: Float = 104.3

// BpobHoe yucno Tuna Double ¢ ABHbIM yKa3aHuem Tuna
let numDouble: Double = 8.36

// ppobHoe uucno Tuna Double ¢ HeABHbIM yKaslaHuem Tuna
var someNumber = 8.36

O6parurte BHUMaHUE, YTO THIT KOHCTAHTHI someNumber 3a/a€TCsI HEsIB-
HO (€ TOMOTIIBIO TIEPEAHHOTO JPOOHOTO YMCIOBOTO 3HAUeHUst). B Ta-
KOM ciydae Swift Bcerma caMOCTOATENHHO YCTaHABIMBAECT THIT JTaH-
HBIX Double.

MPUMEYAHMUE 3HayeHus TUMa APOBHbLIX YMCEN HE MOTYT HAaUYMHATHLCA C AECATUYHOM
ToukW. 1 obpallato Ha 3TO BHUMaHWeE, MOTOMY YTO Bbl MOM/IM BUAETb NOAOOHLIV Noaxoa
B APYruX Si3blkax NPOrpaMMMpoBaHust. B CBA3M € 3TUM crieayioLlas KOHCTPYKLMS BbI30OBET
OLUMBKY:

var variableErrl = .12 // OWWBKA: .12' is not a valid floating point
literal; it must be written '@.12' (0.12 He ABNAETCA KOPPEKTHLIM YUCIOM
C niaBakWen TOYKOIA)

ApudmMeTnyeckune onepaTtopsl

Panee Mbl TO3HAKOMWJIMCH ¢ TUITAMU JIJAHHBIX, TTO3BOJISAIONIUMUA XPAHUTD
YUCJIOBbIE 3HAUCHUS B TIEPEMEHHBIX U KOHCTaHTax. C YnucIaMy, KOTOPbIE
Mbl XpPaHUM, MOKHO IIPOBOJIUTH pasjinyHble apu@meTruyecKue olepanu.
Swift mogmep:kuBaet To e MHOKECTBO OMEPAIUil, YTO ¥ PYTHE SI3bIKH
nporpaMmMupoBanusd. Kaxkaas apudmerndeckas omeparust BbIITOJHIETCS
¢ TIOMOIIBIO CHENUATBHOTO omeparopa. BoT crmucox mocTymubix B Swift
orieparyii 1 orepaTopoB:
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Bunaphbiii oriepaTop cy103keH1s CKJIa/bIBaeT II€PBbII U BTOPOI OllepaH-
JIbl ¥ BO3BPAIIAET PE3YJILTAT oreparu (a + b). Tuil pesyasTupyioniero
3HAYEHWST COOTBETCTBYET TUITY OTIEPaH/IOB.

var res =1+ 2 // 3

YHapHBII OIepaTop «III0C» UCIIOIb3YeTCsT B KauecTBe TpeduKca, TO
€CTb CTaBUTCS Tiepe] oniepanioM (+a). Bo3Bparmaer 3naueHme onepania
6e3 kakux-gn60 u3MeHeHni. Ha npakTuke JaHHbI o1iepaTtop 0ObIYHO
He UCITOJIb3YETCA.

var res = +3

BunapHbIii oniepaTop BEIMUTAHUS BBIYUTAET BTOPOU OTIEPAH]T U3 TIEPBO-
TO 1 BO3BpalllaeT pe3yJibraT orepaiuu (a —b). TUIT pe3yJbTupyomero
3HAYEHUS COOTBETCTBYET THUITY ONEPAHIOB.

var res =4 -3 // 1

YHapHbIil oniepaTop «MUHYC» HCHOJIB3YeTCS B KauecTBe npedukca, To
€CTb CTaBUTCS T1epe] onepanioM (-a). IHBepTupyer ornepaHj 1 BO3-
BpalllaeT ero HOBOE 3HaYCHUe.

var res = -5

MPUMEYAHUE CuMBOMbI «MUHYC» U «MJIHOC» UCMOMNbL3YIOTCA ANS ONpeaeneHns AByX
onepaTopoB (Kaxablii U3 HKX). [JaHHas npakTuka fOomkHa 6blTb 3HaKOMa BaM elle co
BPEMEH YPOKOB MaTeMaTuKK, Korja € NoMOLLbIO MUHYCa Bbl UMENN BO3MOXHOCTb Onpe-
[eNMTb OTpULATENIbHOE YMC/O U BbIMOSIHUTL OMepaLuio BbIYUTAHUS.

Bunapubiil oneparop yMHOKEHUST TEPEMHOKAET MEPBBIN U BTOPOH
oTIepaH/Ibl ¥ BO3BpAIaeT pe3yabrat oneparuu (a * b). Tur pe3ynbru-
PYIOIIEro 3HAYEHUS COOTBETCTBYET THUITY OIEPAH/IOB.

var res =4 *5 // 20

Bunapublii oniepaTop esieHus AeJaUT IepBoe YMUCI0 Ha BTOPOE U BO3-
BparaeT pesyJsrar oneparuu (a / b). Tuil pe3yJIbTUPYIONIEro 3HAYeHUS
COOTBETCTBYET TUILY OIICPAH/IOB.

var res =20 /4 // 5

Bunapnbliii oniepatop BbIUKCIEHUSI OCTATKA OT JIe/IeHUsI IBYX 11eJI0YHC-
JIEHHBIX 3HaUYeHWH. T pe3yasTupyoniero 3Ha4eHns COOTBETCTBYET
THUILY OIlEPaH/IOB.

var res =19 % 4 // 3
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MPUMEYAHME B TpeTbeli Bepcumn Swift 6bif M3MEHEH NOAXOA K UCMONb30BaHMIO He-
KOTOPbIX orepaTopoB. K npumepy, AOBONBHO YacTO MCMO/b3yeMble B NpOrpamMMMpoBa-
HVK OnepaTopbl MHKPEMeHTa (++) 1 AeKpeMeHTa (—), YBENMUMBAKOLME N YMEeHbLUIAoLmne
3HAYEHVE Ha eAVHULLY COOTBETCTBEHHO, ObIN yAaaneHbl 13 A3blka.

[Tepeuncyiennbie onepaTopbl MOSKHO UCTIOJIH30BATH /IJISI BBITIOJTHEHNS Ma-
TEMAaTHYECKUX OTEePaIlHii ¢ JTIOOBIMU YUCTOBBIMY TUITAMY JAHHBIX (11€710-
YUCJIEHHBIMU MJIM C TIJIaBaloliell TOUKoM ). BakHO MOMHUTD, UTO TUIIBI
3HAUEHWIA, yIaCTBYIOIINX B ONIEPAIIUH, JOJKHBI OBITh OTHHAKOBBIMIL.

Yro0bl IIPOAEMOHCTPUPOBATH UCIIOJIb30BAHNE JAHHBIX ONEPATOPOB, CO3-
JIAJTAM JIB€ TIeJIOUNCTIeHHbIE TiepeMeHHbIe (TUCTUHT 5.8).

Jinctmur 5.8

// ueno4YncneHHole nepemeHHble

var numOne = 19

var numTwo = 4

// nepemeHHble TWMa 4YMcna C nJjaBawweid TOYKON
var numThree = 3.13

var numFour = 1.1

[ TIepBBIX ABYX NepeMEHHBIX HEsIBHO 33/IaH IeIOYNCIeHHBIN TUII 1aH-
HBIX Int, [T BTOPBIX [IBYX HESIBHO 3a/1aH TUIl Double. PaccMoTpeniibie
paHee OTMepaTOPBI MO3BOJAT BBITIOJTHUTH apudMeTUIeCKUe Oreparuu
¢ 0OBSIBJEHHBIME TIepeMEHHBIME (JILCTHHT 5.9).

Jinctuur 5.9

// onepauua cnoxeHus

var sum = numOne + numTwo // 23

// onepauua BbMUTAHUA

var diff = numOne - numTwo // 15
// onepauua YMHOXeHUA

var mult = numOne * numTwo // 76
// onepauua penenus

var qo = numOne / numTwo // 4

Kask/piii 13 onepatopoB MPOU3BOAUT HA3HAYECHHYIO €My OTIePAIUIO HaJI
nepe/laHHBIMI €My OTIepaH/IaMU.

BepositHo, y Bac BO3HUK BOIIPOC OTHOCUTEIBHO pe3yJibTaTa olepaluu je-
senus. [Togymaiite: kKakuM 06pPa3oM TIPH JIeJIEHUH TTePEeMEHHON firstNum,
PaBHOII 19, Ha TIePeMEHHYI0 secondNum, PAaBHYIO 4, MOTJIO TIOJIYYUTHCS 47
Beab npu ymHoKeHUN 3Ha4eHus 4 Ha secondNum [10JIy4aeTcs BOBCe He 19.
ITo joruKe, pe3yabTaT AeJeHus OJKEH ObLT TIOJYYUThCS PABHBIM 4, 75!

Ortser kpoercs B THIe faHHbIX. O0e mepeMeHHble UMEIOT [eJI0UNC/IeHHbII
THIT JIAHHBIX Int, a 3HAYUT, PE3YJIBTAT JIIOOOH OepaIiy Takske OyAeT UMETh
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THIT IAHHBIX Int. [Ipu 5TOM y pesyJisraTa ieieHust IpocTo OTOPACHIBAETCS
APOOHAs YaCTh M HUKAKOTO OKPYTJIEHUS HE TPOUCXOJIUT.

NMPUMEYAHMUE T[loBTOpIO, YTO OMepaumm MOXXHO NMPOBOAUTL TOSILKO MeXAy nepemMeH-
HbIMW WJIN KOHCTaHTaMy OHOMO U TOro Xe TUNa AaHHbIX. [1pY NOMbITKE BbINO/HUTL one-
paumnio Mexay pasHbIMM TUNaMu AaHHbIX Xcode coobwmT 06 owmbke.

Paccmotpennbie onepanuu 6yayT pabotath B TOM YHCJE U € IPOOHBIME
yucyaamu (auctunr 5.10).

Jiuctmur 5.10

// onepauua cnoxeHua

var sumD = numThree + numFour // 4,23

// onepauua BbIMUTAHUA

var diffD = numThree — numFour // 2,03

// onepauua yMHOXeHMWA

var multD = numThree * numFour // 3,443

// onepauua penenHua

var qoD = numThree / numFour // 2,84545454545455

Tax kak TUIIOM JAHHBIX UCXOHBIX 3HAYEHUI SIBJIsIeTCST Double, TO U pe-
3YJIbTATy KaykK0il Ollepalii HessBHO OyeT olpeesieH TOT sKe THIL JaH-
HBIX.

Boinosnenue apudmerndeckux omnepanyii B Swift Huuem He ormyaeTcs
OT BBITIOJIHEHUST TAKUX K€ OTIEPAIINil B APYTUX sI3BIKAX TTPOrPaMMUPOBa-
HUS.

Taxoke B Swift cymecTByeT GyHKITNSA BHIYUCIEHUST OCTATKA OT JAETEHMS,
IPU KOTOPO MEPBBII OMEPAH/L IeIUTCS HA BTOPOI M BO3BPAIIAETCS OCTa-
TOK OT ATOTO ziesicHust. Viin, IpyruMu cJI0BaMU, TIPOTPaAMMa OTIPEIeIseT,
KaK MHOTO 3HAUYEHUI BTOPOTO OllepaHjia TOMECTUTCS B IEPBOM, U BO3-
BpallaeT 3HaY€Hue, KOTOPOE OCTATIOCh, — OHO HA3bIBAETCSI OCTATKOM OT
nenenus. Paccmorpum npumep B aucruire 5.11.

Jiuctuur 5.11

// ueno4YncneHHble nepemeHHble

var numOne = 19

var numTwo = 4

// onepauuAa nony4YeHUA ocCcTaTKa OT AesieHuA
var resl numOne % numTwo // 3

var res2 = -numOne % numTwo // -3

o

var res3 = numOne % -numTwo // 3

Pacniinem 1mogpo6Hee BbluMcIeHe 3HaY4eHUs IIEPEMEHHOI res1 (0CTaTOK
OT JieJIeHUsT hnumOne HA numTwo).
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numOne — (numTwo * 4) = 3

// TopacTaBuM 3HaYeHUA BMECTO UMEH MNepeMeHHbIX
// v npousBepem pacyeThbl

19 — (4 * 4) =3

19 — 16 = 3

3 =13

JIpyrumu cJIoBaMu, B numOne MOSKHO IOMECTUTDH 4 3HAYEHUsT numTwo, a 3 Oy-
ZIeT pe3yJIBTaTOM OTIePAIliH, TaK Kak JaHHOE YHCJI0 MEHBIIE numTwo.

4 4 4 % 3
1 2 3 a5 © 7 5 N9 10 n 12 13 14 15 16 LF) L1} 2

Taknm O6p8.30M, OCTaTOK OT JeJIeHHA BCerla MEHbIIe Ae/INTEeJIA.

B nucrumre 5.11 npu BelYncIeHnT 3HAYEHIIT TIEPEMEHHBIX res2 U res3 UC-
MOTL3YETCST OTepaTop yHapHoro mumyca. Ob6paTiTe BHUMAHWE, YTO 3HAK
pesyJbTaTa Ollepaliiy paBeH 3HAKY /IeJIMMOro, TO €CTh KOT/Ia JIeJTMMOe
MEHbIIIE HYJIsI, PE3YJIBTAT TAKKe OyeT MEHbIIe HYJIS.

[Ipu ucrosib30BaHUYU OllepaTOpa BbIYUCAEHUST OCTaTKa OT jesienust (%)
€CTh O/IHO OTPAaHWYEHNE: OH NCIIOJIB3YeTCs TOJTBKO JIJIsT TeJI0OUNCIEeHHBIX
3HAYCHUN.

JlJ1s1 BBIYMCIEHNS OCTaTKa OT JeJeHUsT IPOOHBIX YICeN UCIOAb3YeTCs
MeTOT truncatingRemainder(dividingBy: ), KOTOPBINI TPUMEHSETCS K Jie-
JIUMOMY (TO €CTb IHUIIETCS Yepes TOUKY MOCJIe YKC/Ia, KOTopoe Tpedyercst
pasaesuts). Vimst mapamerpa dividingBy BHYTPH CKOOOK YKa3bIBaeT Ha TO,
YTO JIAHHBIN METO/l UMEEeT BXOZIHOW apTyMeHT, TO eCTh 3HaueHue, KOTOpPoe
OyleT nepeJaHo eMy IIPU €ro BhI30BE U MCIIOJIb30BAHO B X0ze paboThl Me-
tona. [Ipumep ncmorb3oBaHmsT MeTO/Ia TPUBEJIEH B iCTHHTE 5.12.

Jinctuur 5.12

// BpOb6Hble nepemeHHble

var numberOne: Float = 3.14

var numberTwo: Float = 1.01

// onepauus nonyyvyeHuAa ocTaTKa OT AefieHuA

var resultl = numberOne.truncatingRemainder(dividingBy: numberTwo) //
0.1100001

var result2 = -numberOne.truncatingRemainder(dividingBy: numberTwo) //
-0.1100001

var result3 = numberOne.truncatingRemainder(dividingBy: -numberTwo) //
0.1100001
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Mpbl npuMeHUIN METOJ truncatingRemainder(dividingBy:) K mepe-
MEHHOH numberOne Tuma Float, a B KauecTBe 3HAUEHUI apryMeHTa
dividingBy mepegaan IepeMeHHyIo numberTwo.

Orepalliist BBIYUCIEHUST OCTaTKa OT JeJIEHNsI OUeHb yI00HA B TEX CJyYasX,
Korja HeoOXOAMMO IIPOBEPUTD, SBJISIETCS JIU YUNCJI0 YETHBIM UM KPATHBIM
KaKOMY-JT00 JPYTOMY YHCJLY.

Kaxk onpenennuts yetTHocTh? QUeHb IIPOCTO: JIeJIUTE YUCTIO HA 2, U €CJIU
octatok pase 0, To ono yetnoe. Ho /st 9T0# 331241 MOKHO UCIIOJIb30BATh
CIIeIMATbHBIN MeTO/] isMultiple(of: ), IPUMEHSEMbBIN K aHAIU3UPYEMOMY
YUCITY.

lNpuBeaeHne YMCNoBbIX TUMOB AaHHbIX

Kak HeoTHOKPaTHO TOBOPUJIOCH, TIPU ITPOBEEHUN OllePallHii (B TOM 4nCIe
apudmeTnyecknx) B Swift BbI JOJKHBI CIEIUTD 38 TEM, YTOOBI OTIEPAH/IBI
OBLIN OTHOTO ¥ TOTO JKe TUIA. TeM He MeHee ObIBAIOT CUTYAI[HH, KOT/[a He-
06XO0/IMMO TTPOBECTH OTIEPAITUIO CO 3HAYECHUSIME, KOTOPbIE UMEIOT PA3HBIIT
TUN JaHHbIX. [Py MOTBITKe HETOCPeICTBEHHOTO TIEPEMHOKEH M, HAIPH-
Mep, Int u Double, Xcode coobmuT 06 oHMOKE 1 OCTAHOBUT BBIIIOJHEHUE
POTPAMMBI.

Takast cuTyais He OCTaJIach BHE TIOJIs 3PEHUs pa3paboTunkos Swift, mo-
3TOMY B SI3BIKE TIPUCYTCTBYET CIENUATbHBIN MEXaHU3M, TTO3BOJISIONINI
Hp606paSOBbIBaTb OJTHN TUIIbI TaHHBIX B /IPyYTHUE. ﬂaHHbIﬁ MeEXaHnu3M Ha-
3bIBAETCS MPUBEAEHUEM (OT CJIOBA «[IPUBECTU» ), BBIMIOJHEH OH B BUJIE
MHOKECTBA IJI00aTbHBIX (DYHKITUI.

MPUMEYAHUE CnpaBeanvBoCcT paau CTOMT OTMETWUTb, YTO Ha CaMOM Jefne rnpuse-
fleHHble fanee rnobanbHble PYHKUMM SBASIOTCH CheumanbHbIMU METOAAMU-UHULIMANN-
3aTopaMy TUMNOB AaHHbIX. PaHee Mbl rOBOPUN, YTO NI0Oble 3HAaYeHUss — 3TO 06bEKTHI
W'Y HUX CyLLECTBYIOT 3anporpaMMUpoBaHHble AeMCTBUS, Ha3blBaeMble MeToAaMU. Y Kax-
[I0r0 TVMa AaHHbIX €CTb CrieLuanbHblii MeTog, HasbiBaeMbli MHULManu3aTopoM. OH aBTo-
MaTUYeCKun BbI3bIBAETCH MPW CO3AaHMM HOBOro 06beKTa, @ Tak Kak B pe3ynbTaTe Bbi30Ba
06beKTa «YMCNOBOM TUM AAHHLIX» CO34AETCS HOBbIN O6bEKT — «YMCNO», TO U METoA-
MHUUManm3aTop cpabaTbiBaeT.

MHnumnanusaTtop nmeet cobctBeHHoe uKcmpoBaHHOe obo3HayveHne — init(), u ans
€03AaHNsa HOBOro 06beKTa onpeaeneHHoro TUNa AaHHbIX OH MOXET 6bITb BbI3BaH Creay-
oMM obpasom:

UmaTunafanHbix. init(_:)

Hanpumep:
var numObj = Int.init(2) // 2
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B pesynbTaTte 6yaeT co3naHa nepeMeHHasi numObj LieNoYnCIeHHOro 3HakoBOro Tuna Int
CO 3HAYEHMEM 2.

C NoMOLLbIO Bbi30Ba MeTofa init(_:) CO3AAeTCst HOBbIN 06LEKT, OMUCHIBAOLWIMIA HEKYIO
CYLLHOCTb, COOTBETCTBYIOLLYIO TUMY AaHHbIX (4MC0, CTPOKa M T. A.). Swift ynpoliaet pas-
paboTKy, MO3BOASS HE MUCATb MMSt METOAA-UHULMANM3aTopa:

UmaTunafanHbix(_:)

Harnpumep:
var numObj = Int(2) // 2

B pesynbTaTe BbINOMHEHWUs AQHHOTO KoAa Takke 6yneT obbsiBNeHa nepeMeHHast TUna
Int CO 3HayYeHWeM 2.

B 6yayLiem Mbl o4eHb NoApobHO pasbepeMm, YTO Takoe MHULMANN3aTopbl U A1 YEero OHU
HY>XHbI.

VMeHa BbI3bIBaeMbIX (DYHKIHI B SWift, ¢ TOMOIIbIO KOTOPBIX MOJKHO ITpe-
06pasoBaTh THIIbI JaHHBIX, COOTBETCTBYIOT MMEHAM THIIOB JAaHHBIX:

Q Int(_:) — npeoOpasoBbIBAET IepeJaHHoe 3HaUYeHKe K TUITY JaHHbIX Int.

QO Double(_:) — npeoOpa3oBbIBaeT MepejaHHoe 3HaueHKe K TUITY JaHHbIX
Double.

QO Float(_:) — mpeoOpasoBbIBaET IepeiaHHoe 3HAYeHUe K THITY JaHHbIX
Float.

MPUMEYAHUE Ecnu Bbl UCMONb3YETE TUMbl AaHHbIX Bpoae UInt, Int8 U T. . B CBOEW
nporpamMme, To Ans NpeobpasoBaHUs YMCeN B 3TW TUMbl AaHHbIX TakKXXe WUCMOoSb3ynTe
yHKUMK, coBMaaatoLume no Ha3BaHMsIM C TUMAMU.

JList mpuMeHeH M JaHHBIX (DYHKIINI B CKOOKaX 110CjIe HasBaHUst TPeOyeTcst
nepearh peodpasyeMblil a/ieMeHT ([epeMeHHYI0, KOHCTaHTYy, 4icJio). Pac-
CMOTPHM TIPHMEP, B KOTOPOM TPEOYETCS TIEPEMHOKUTD JIBA YMCJIA: [[EJI0€
Tuna Int u 7pobHoe Tra Double (smctunr 5.13).

JNiuctmur 5.13

// nepemeHHaa Tuna Int

var numberInt = 19

//nepemeHHaa Tuna Double

var numberDouble = 3.13

// onepauua NepeMHOXeHUs 4Yucen

var resD = Double(numberInt) * numberDouble // 59,47
var resI = numberInt * Int(numberDouble) // 57

CyiiecTByer jiBa M0OAX0/1a K MePEMHOKEHUIO YMCe B IePEMEHHbIX
numberInt 1 numberDouble:
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Q npeobpa3oBaTh 3HAUEHUE TIEPEMEHHOT numberDouble B Int U TIEPEMHO-
JKUTD JIBA TIEJIBIX YUCIIA;

O upeobpa3oBaTh 3HAUEHUE IIEPEMEHHON numberInt B Double U IIEPEMHO-
JKUTB [Ba IPOOHBIX YNCIIA.

ITo BBIBOAY B 00JIACTH PE3YJIBTATOB BUIHO, UTO IIEPEMEHHAs resD UMeeT
GoJiee TOUHOE 3HAYEHME, YeM IIepeMeHHas resI. ITO TOBOPUT O TOM, YTO
BapHaHT, IPe0OPa3yIOIINi 1[eJI0e YUCI0 B APOOHOE C TIOMOIIBI0 (HYHK-
1uu Double(_:), TOUHEe, YeM MCIIOIb30BaHUe (YHKITNU Int(_:) /715 TIepe-
MEHHOI THIIa Double, TaK KakK BO BTOPOM C/Iy4ae ApoOHas yacTh 0TOpachl-
BaeTCs M UTHOPUPYETC P pacueTax.

MPUMEYAHME [pu npeobpasoBaHWK Y1cna C nnasatoLleli TOYKOM B LieIOUNCTIEHHbIV
TMN ApobHas YacTb OT6packIBAETCS, OKPYr/ieHWe He NPON3BOAUTCS.

CocTaBHOW onepaTop NpucBanBaHUs

Swift mo3BossieT MaKCUMaTbHO COKPATUTh 06BeM Kozia. V1 ueM riry6ske Bbl
Gy/ieTe TIOCTUTAT HTOT 3aMEUATETbHBIH S3bIK, TeM OOJIbIIIE TPUEMOB, CITO-
COOHBIX 0OJIETYNUTD KM3Hb, BBl y3HaeTe. OMHUM U3 HUX SIBJISETCS COBMe-
IeHue orneparopa apudmMeTudeckoii omnepanuu (+, -, *, /, %) U omnepaTopa
npucsanBanud (=). PaceMoTpum mpuMep, B KOTOPOM CO3/1a/INM 1eJI04YHC-
JIEHHYIO TIepeMEeHHYIO U € TIOMOII[bIO COCTABHOTO OIlepaTopa MPICBaNBaHUS
OyeM U3MEHSTh ee 3HaueHUe, UCIIOIb3Y s MUHUMYM Koga (JucTuHr 5.14).

Jiuctuur 5.14

// nepemeHHaa Tuna Int

var someNumInt = 19

// npubaBuMM K Heil Mpou3BOSIbHOE YUCIO0
someNumInt += 5 // 24

/* 3Ta onepauusa aHaNOrU4YHa BbIPAXEHUH
someNumInt = someNumInt+5 */

// YMHOXMM €ro Ha 4ucno 3

someNumInt *= 3 // 72

/* 3Ta onepauusa aHaNOrU4YHa BbIPAXEHUH
someNumInt = someNumInt*3 */

// BbIMTEM U3 Hero 4ucno 3

someNumInt -= 3 // 69

/* 3Ta onepauua aHaNOrU4YHa BbIPAXEHUH
someNumInt = someNumInt-3 */

// Halgem oCcTaTOK OT AeneHusa Ha 8
someNumInt %= 8 // 5

/* 3Ta onepauusa aHaNOrU4YHa BbIPAXEHUH
someNumInt = someNumInt%8 */
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JIJIst KCTIOMTb30BAHMST COCTABHOTO OTIEPaTOpa TPUCBANBAHUST HEOOXOIMMO
ocJie oriepatopa apuMeTHIecKoil oneparu 6e3 IpoHeIOB HAIMCATH OTie-
paTop MpHUCBaNBaHU. Pe3ysTaT omepariiiy BO3BPAIAeTCs 1 3aICHIBACTCS
B IIapaMeTp, HaXOAIUICS cJIeBa OT COCTaBHOIO ollepaTopa.

Bnarogaps coctaBHBIM ollepaTopaM IIPUCBAUBAHUS Bbl 3HAETE yiKe MU-
HIMYM /[Ba CIIOCO0A TTPOBENEHNST apU(DMETHUECKIX OTIEPATIHI, HATIPUMED
yBeJMYeHne 3HaueHnst Ha einuuity (Jauctunr 5.15).

Jinctuur 5.15

// nepemeHHaa Tuna Int

var myNumInt = 19

// yBenu4uMm ee 3Ha4veHWe C UCNONb30BaHWEM apudMeTUYecKOoi onepauuun
CcNioxeHuns

myNumInt = myNumInt + 1 // 20

// yBenu4um ee 3HaveHMe C MCNONb30OBaHMEM COCTABHOro onepaTtopa
npucBanBaHua

myNumInt += 1 // 21

Kaxxmoe BbIpakeHue yBeJnIMBaeT IepeMeHHyIo myNumInt POBHO Ha e/u-
HUTTY.

MPUMEYAHMUE lcrnonb3oBaHMe COCTABHOrO oriepaTtopa SIBMISIETCA TOM 3aMeHol ore-
paTopaM MHKpEMeHTa 1 AeKpeMeHTa, KOTOpYHo npeanaraet Ham Apple.

Cnocobbl 3anmcy YUCNOBbIX 3HAYEHUN

Ecym B Barneii mKoJbHOI TPpOrpaMMe MPUCYTCTBOBAIA MH(GOPMATHKA, TO
BbI, BO3MOKHO, 3HAETE, YTO CYIIECTBYIOT Pa3jMuyHbIe CUCTEMbl CYMCJICHUS,
HaIPUME] JeCATUYHAS VU JIBOUYHAsA. B peabHOM MUpe B GOJIBITMHCTBE
CJIy4aeB UCIIOJIb3YeTCs JecsaTuuHas cucTeMa, B TO BpeMs Kak B KOMIIBIO-
Tepe BCe BBIUNCIICHUS IIPOUCXO/AT B IBOMYHOI CUCTEME.

Swift mpu pazpaboTke MpPoOTpaMM MO3BOJISIET 3a/1€HICTBOBATH CaMbI€e TIO-
MyJISPHBIE CUCTEMbI CIMCJICHUS:

O /JBowmyHas. Ywucsa 3aMMChIBAIOTCS € UCTOJb30BaHUeM TIpedhuKca ob
nepeJt YhCIoM.

O Bocpmepuunas. Yucsia 3aMchbIBAIOTCS € UCTIOIb30BAHKEM TIpehrKca 8o
1epes YuCaoM.

Q Illecrnaanarepuunas. Uncira 3amMChIBAIOTCS ¢ UCTIOTH30BAHIEM TIpe-
(bukca @x 1mepes YUCTIOM.

a IIBCFITPI‘!H&?[. Yucsa 3alIUCBIBAIOTCA 0€3 UCII0Ib30BAHMS Hpe(bI/IKca
B ITPUBBIYHOM U ITOHATHOM [IJIsI HAC BUJIE.
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[Tesbie yncia MOTYT OBITH 3aIMCAHbI B JI0OO0# U3 MTPUBEICHHBIX CHCTEM
cuncsenusi. B snctunre 5.16 mpogeMOHCTPUPOBAH IIPUMED 3aIIUCH YUCTA
17 B Pa3JINYHBIX CUCTEMAX.

Jiuctmur 5.16

// 17 B pDecATUYHOM Buie

let decimalInteger = 17

// 17 B pnBOWYHOM Buae

let binaryInteger = 0b10001

// 17 B BOCbMepuUYHOM BUAe

let octalInteger = 0021

// 17 B wecTHajUuaTepuyHoM BuAe
let hexadecimalInteger = 0x11

B obnactu pPe3yJabTaToOB OTO6pa>K8.eTCH, YTO KaKI0€ M3 NPUBEJECHHDbIX
yuceJs — 3ToO 17.

Yucma ¢ mraBaroIieil ToUKoi MoryT ObITh AecsaTuuHbIME (€3 mpeduKca)
WJIW TecTHaAIIaTepuuHbiMu (¢ ipepukcom 0x). Takue ynciaa q0TKHbBI
UMETDH OJIMHAKOBYIO (hOpMY 3arucu (CUCTEMY MCYUCIEHNUsT) IO 06€e CTO-
POHBI OT TOYKU.

ITomumo 9TOTO, Swift mosBoJgeT UCIoab30BaThH IKCIIOHEHTY. ZIJIH 9TOTO
IIPpUMEHAETCA CUMBOJI e JIJIsd IE€CATUYHBIX YMCEJT 1 CUMBOJI p JJIS HIECT-
HaAllaTEPUYHDIX.

J1J1s1 TeCATUYHDBIX YHCEeNT 9KCIIOHEHTA YKA3bIBAET HA CTETIEHbD JIECITKU:
Q 1.25e2 coorsercrsyer 1,25 x 102 wmm 125,0.

Jloist mectHAAIIATEPUYHBIX YMCEs 9KCITOHEHTA YKa3bIBAaeT HAa CTENeHb
JIBOUKU:

Q exFp-2 coorBercTByeT 15 x 272 nmu 3,75.

B ymuctunre 5.17 npuBenen mpuMep 3amucu gecsatudnoro ynciaa 12,1875
B PA3JIMYHBIX CUCTEMAX CYUCJIEHUS U C UCHOJIb30BAHUEM KCITOHEHTBI.

Jinctnur 5.17

// BecAaTudHoe 4ucno

let deciamlDouble = 12.1875 // 12,1875

// DBecATUYHOEe YUCNIO C DKCMOHEHTOW

// cooTBeTCTBYeT BblpaXeHMuo

// exponentDouble = 1.21875*101

let exponentDouble = 1.21875el // 12,1875
// wecTHaguaTepU4HOe YUCNIO C SKCMOHEHTON
// cooTBeTcTBYyeT

// BbipaxeHutw hexadecimalDouble = @xC.3*20
let hexadecimalDouble = ©xC.3p0 // 12,1875
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Apudmerryeckue onepanuu 0CTYIHbI AJIs YUCel, 3allUCaHHbIX B 000
13 cucTeM cuucienus. B obacTu pe3yibraToB Bbl Beeraa Oyere BUAETh
Pe3yJIbTaT BBIITOJIHECHUS B IECATUYHOM BUJIE.

ITpu 3amucu YUCIOBBIX 3HAYEHUIT MOJKHO UCITOJIB30BaTh CUMBOJI HUKHETO
MoYePKUBaHUsT (AHAEPCKOP) ISt BUSYAIbHOTO OTAETCHUS TTIOPS/IKOB
gucsia (smctunr 5.18).

Jinctmur 5.18

var number = 1_000_000 // 1000000
var nextNumber = 1000000 // 1000000

B o6oux CJIydasiX, 4TO C CUMBOJIOM HUYKHETO ITO/YEPKUBaHMsA, YTO 0e3 Hero,
TOJIY4YMJIOCHh OAHO 1 TO K€ YHCJIO.

AHztepcKOpBI MOKHO MCIIOJIB30BATD JIJIs JTII0OOTO YUCJIOBOTO THIIA TAHHBIX
U J1JIST TIOOOM CUCTEMBI CYMCIIEHSL.

5.3. CTpoKoBble TuMbl AaHHbIX

Ywcsia oueHb BaXKHBI B TPOTPAMMUPOBAHNH, HO BCE K€ OHU He SIBJISTIOTCS
eIUHCTBEHHBIM BUJIOM JIAHHBIX, C KOTOPBIM BaM IIPEICTOUT B3aUMOJIeii-
CTBOBATh B X0Jie pa3paboTku mpuiokeHuil. CTPOKOBBIE TUIIBI TaHHBIX
TaKKe OYeHb pacrpocTpanensl. OHM MO3BOJSIOT PabOTATD € TEKCTOM. BbI
MOJKETe IPeCTaBUTh IIporpaMmy 6e3 rekcra? ITo HelpocTas 3a1adal

B kauyecTBe NPUMEPOB TEKCTOBBIX JaHHBIX B BALIUX IPOrPAMMAX MOTYT
CIY5KUTh UMEHA JOZIEeH, afpeca WX MPOKUBAHUSA, UX JIOTHHBI U MHOTOE
ApyToE.

B aTOM pasiesie BbI MOJYYUTE EPBUYHOE TIPEACTABAEHIE O TOM, YTO JKe
TaKoe CTPOKHU U CTPOKOBbBIE TUTIbI JAHHBIX, U3 YETO OHU COCTOAT U KaK MO-
ryT OBITH MCIOJIb30BaHbI B SWift.

Kak KoMNboTep BUAUT CTPOKOBbIE AAHHbIE

CTpOKa B €CTECTBEHHOM A3bIKE — 3TO Ha6op OTAE/JIbHBIX CUMBOJIOB. JIo6oi
TEKCT B KOHEYHOM UTOIre COCTOMT N3 CUMBOJIOB, Ha KaKOM OBl SI3BIKE HU 111~
caymt. CUMBOJIBI MOryT 0003HaYaTh O/IVH 3BYK, I'DYIIILY 3BYKOB, I1€JIO€ CJIOBO
W faxke MpeJioyKeHne — 3TO HE BasKHO. Baxmno TO, YTO MUHHMaJIbHaA
€IMHHUIIA B €CTECTBEHHOM A3bIKE — 3TO CMMBOJIL.

B paszgese npo npuHIUIL PaOOThI KOMIIBIOTEPA OBLIO CKAa3aHO, YTO CO-
BpPEMEHHbIE YCTPOICTBA MIPE/ICTABJISIOT BCIO MH(DOPMAIIMIO B BU/IE YHCET,
cocrosiiux u3 1ugp 0 u 1. Ho oT/iesibHble CUMBOJIBI TEKCTOBBIX JAHHBIX
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u yrcsa u3 0 m 1 — 9TO COBEPIIEHHO pa3Hble KaTETOPUU UH(MOPMAIIHH.
[Tosyaaercst, 4TO JOJKHBI CYIECTBOBATD MEXAHU3MbI, UCIIOJIb3Ys1 KOTOPbIE
BO3MOJKHO TIPEICTABUTD JIOOBIE TEKCTOBBIE TAHHbBIE B BUJIE TTIOCTET0BATEb-
HOCTH 1T P.

U rakoii mexanusm cyuiectyer. Mmsa emy IOnukozn (Unicode).

Unicode — 9T0 MeKIyHapOAHBIN CTaHAAPT, OIUCHIBAIOIINN, KAKUM 00-
pasoM cTpoku mpeobpasytorest B uncia. Jlo npuustust IOHuKoxa ObLIO
MHO’KECTBO APYTHX CTaHAAPTOB, HO IJIABHOU KX IIPOOJIeMOii GbLIO TO, YTO
OHU B CHUJTY cBOEn OTPaHMYEHHOCTH HE MOTJIU CTaTb MEKAYHaPOAHbIMU.
HasepHsika MHOTHE 13 Bac TIOMHST T€ BPEMEHA, KOT/Ia, 3aX0/s1 Ha CalT
B MHTEPHETE WJIM OTKPbIBAS JIOKYMEHT BbI BUJIEJIN YCTPANIAIOIIIE KPAKO3sI-
OpBI U COBEPIIEHHO HeunTaeMblil TekeT. C TOro BpeMeHu, Kak IIPOU301IesT
nepexo/1 Beemuphoii maytunbr Ha OHUKO, Takas mpobiieMa oTaa.

[maBHas ocoberrocTh FOHMKOAA B TOM, UTO 15t JTI0GOTO CYIIECTBYIOHIETO
cuMBoOJIa (IIPAKTUYECKH BCEX €CTECTBEHHDBIX SA3bIKOB) €CTh OJHO3HAYHO
OIPEIEIISTIONIAST TTOCIEI0BATEBHOCTD Yncet. To ecTb JJ1s1 IF06OT0 CUMBOJIA
CYIIECTBYET YHUKATbHAS KOJIOBAS MTOCJIE/I0BATEIbHOCTD, HA3bIBaeMasi KO-
noBo# Touko# (code point). Tak, K IpUMepy, MajleHbKas JTATHHCKAS <a»
UMeeT KOJIOBYIO TOUKY 97 (B secsaTuuHoil cucreme cuuciaenust) uiaum 61
(B mMeCTHAIIIATEPUIHON CUCTEME CUMCITIEHMST ).

NMPUMEYAHUE Ecnv Bbl HE OPUEHTUPYETECH B CYLLECTBYIOLMX CUCTEMAX CHUCIEHUS,
TO COBETYIO MO3HAKOMUTLCH C HUMU CaMOCTOSITESTbHO C MOMOLLbIO JOMOJIHUTENIbHOro Ma-
Tepuana, Hanpumep cratelt U3 Bukuneauu.

OTMeuy, 4TO Yalle BCero Bbl 6yaeTe UCMOMb30BaTh AECSTULHYIO CUCTEMY, @ TalOKe LIeCT-
HaALaTEPUYHYIO U ABOWYHYHO.

[OHUKO COMEPIKUT KOMOBDIE TOUKH ST OTPOMHOTO KOJIMYECTBA CUMBOJIOB,
BKJIIOYAS JIATUHUILY, KUPUJLIULY, OYKBbI IPYTUX SI3bIKOB, 3HAKM MaTeMa-
TUYEeCKUX oreparuii, neporaudnr u gaxe amoa3u! baarogaps IOHukomy
JIaHHbIe, TIepeaBaeMble MKy KOMITbIOTEPaMu, OYAYT KOPPEKTHO PacKo-
AUPOBaHbI, TO €CTb IIEPEBE/ICHDBI N3 KOI[OBOﬁ TOYKU B CUMBOJI.

Bcero B onmcbiBaeMOM CTaHapTe €CTh MECTO Jiid 6ojiee yeM 1 MUJLIMOHA
CUMBOJIOB, HO Ha JJAHHBIF MOMEHT OH COJIEP:KUT JUIb 0K0JI0 140 ThIcsd
(ILII0C HEKOTOPBIE MATIa30HbI OTAAHBI IJIsI YACTHOTO UCIIOJIb30BaHMsI O0JIb-
muM Koprioparusm ). OcraBiimecs MecTa 3ape3epBrUpOBaHbl J1J1s OyLy1ero
HCIIOTb30BAHMUSI.

[TpuBesem nmprMep KOANPOBAHM (TIEPEBO/IA B YUCIOBYIO MTOCTEI0BATETh-
HocTb) ciioBa «SWIFT» (3arsaBrbie OyKBbI, JATHHCKUI aipaBUT, KOJAOBBIE
TOYKH B IIECTHAALATEPUYHOI crcTeMe cuncienus) (Tabi. 5.2).
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Ta6nuua 5.2. CooTBETCTBME CMMBOJIOB U UX KOAOBbLIX TOYEK

S w I F T
53 57 49 46 54

Bce mpesicraBiieHHbIE KO/BI IOBOJIBHO MPOCTHI, TAK KaK 3TO JIATUHCKUN
andaBuT (OH pacrosaraeTcsl B caMoM Havase quanazona). KomoBbie TOUKH
HEKOTOPBIX MeHee PACIIPOCTPAHEHHBIX CUMBOJIOB COZIEPIKAT 110 IIATD 1IeCT-
HaJIIaTepUyYHbIX nudp (Harmpumep, 100A1).

IMoxo6HBIM 06pa3OM MOKET OBITH 3aKOAUPOBAH JI0O0H HAOOpP CUMBO-
JIOB, JUJISI KJK/IOTO U3 HUX HAWIETCs YHUKAJIbHBIN YNCIOBOM MieHTUudhN-
KaTop.

Ho xoTg Mbl 1 TIepeBesin €J10Ba B IIeCTHAIIATEPUYHBIE YUCIA, HA alllla-
paTHOM YPOBHE AOJKHBI ObITh Jiniiih 0 1 1. TloaTOMY TOJYUHBIIYIOCS
YHCIOBYIO MOCTIEN0BATENLHOCTh HEOOXOANMO TIOBTOPHO 3aKOIUPOBATH.
[t 910ii e B cocraB cranzapra Unicode BXOAUT He TOJIBKO CJIOBaPh
COOTBETCTBUI «CUMBOJI — KOJIOBask TOUKa», HO U OMUCAHWS CTIeIHah-
HBIX MEXaHU3MOB, Ha3bIBAEMbIX KOJUPOBKAMH, K KOTOPBIM OTHOCATCS
UTF-8, UTF-16 u UTF-32. KoxupoBKH OIPEAESIIOT, KAKUM 00Pa3oM 13
5357494654 MOKET IIOJYYNTHCA 00110101001110010011000100101110001101
10, a 9TY MOCJAEOBATEIBHOCTD 63 KaKMX-T160 MPpoOJIeM MOKHO TIepe/IaTh
110 KaHAJIaM CBs131 Wi 00paboTarh Ha alliapaTHOM YPOBHE.,

Taxum o6paszoM, OHUKO CONEPKUT UCUEPIBIBAIOILYIO HHPOPMALIUIO
0 TOM, KaK U3 TEKCTa TOJYIUTh TTOCTE0BATENLHOCTD OUTOB.

Swift umeeT MoJHYIO COBMECTUMOCTD co cTaHzaproMm Unicode, mostomy
BbI MOJKETE UCIIOJIb30BATh COBEPIIIEHHO JIIOOBIE CUMBOJIBL B padote. TToz-
POGHOMY U3YUYEHHUIO PabOThI CO CTPOKOBBIMU JAHHBIMU OYIET MTOCBSIIEH
ATOT pasfies 1 ofHa 13 Oyaymux rias KHuru. OTHECHTeCh K JAHHOMY Ma-
TepHaJIy CO BCell BHUMATEIbHOCTBIO, TAK KaK OH OYJIET OUeHb BOCTPeOOBAH
JUIst pabOTHI HAaJl BAIIUMU TIPUJIOKCHUSIMHU,

NH1UmManmnsaums CTPoOKOBbIX 3HaYeHun

Hemnoro oroiizem or crangapra Unicode u 3aiiMeMcst HEIIOCPEACTBEHHO
CTPOKOBBIMU JaHHBIMK B Swift.

Jl1st paboThl ¢ TEKCTOM IIpejHa3HAYEHbI JBa OCHOBHBIM THIIA JAHHBIX:
O Tum Character IpeiHa3HAUEH I XPaHEHHUS OT/IEJIbHBIX CUMBOJIOB,

Q TuUm String mpeHA3HAYEH JJIST XPAaHEHUST TPOU3BOIbHON TEKCTOBON
nndopmaru. C HIM MBI y’Ke BCTPeYaInuch paHee.
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Baarozapst CTPOKOBBIM THIIAM JIAHHBIX BaM obecriedeHa ObicTpast 1 Kop-
peKTHast paboTa ¢ TEKCTOM B IIPOTPAMME.

[IJI?I CO3MaHMA CTPOKOBBIX ITAHHBIX MCITOJB3YIOTCA CTPOKOBbBIE JIMTEPAJIDI.

CrpoxoBslii iuTepai — 970 (GPUKCUPOBAHHAS MOCTIEOBATEILHOCTD TEKCTO-
BBIX CIMBOJIOB, OKPYKEHHAS ¢ 06EUX CTOPOH JIBOMHBIMU KaBbIuKamu ("").

Twn aaHHbIX Character

Tumn ganHbIX Character MO3BOJIIET XPAHUTD CTPOKOBBIN JTUTEPAs AJTUHON
B o/luH cuMBOJL. Beero oaun cumsoa! U He cumBosiom Gosibiie! TIpumep
UCIIOJTb30BaHUS Character pUBeEH B JucTHHTE 5.19.

Jinctuur 5.19

var char: Character = "a
print(char)

Komucomab
a

B HepeMeHHOﬁ char XpaHUTCS TOJIBKO OJUH CUMBO!I a.

IIpu monbITKE mepesath CTPOKOBBIN JIUTepas AJUHOM 60JIee OLHOTO CUM-
BOJIA B IapaMeTp Tuma Character Xcode coobmmut 06 ommbKe HeCOOT-
BETCTBUA TUIIOB 3aIIMCHIBAEMOIO 3HAYEHUS U IIEPEMEHHOI, TaK KaK pac-
CMaTpUBAET €T0 B KauecTBe 3HAYEHUS TUIIA JaHHBIX String (HesaBHOE
oTIpefiesIeHIe TUTIA IaHHBIX ).

Twun aaHHbIX String

C nmoMmoIIbIo THTIA IAHHBIX String B MTapaMeTpax MOTYT XPaHUTHCST CTPOKU
MIPOU3BOJILHON JIJTUHBI.

MPUMEYAHME Swift — Bce eLle MAET No NyTW CTAHOBJIEHMS, B KaXKA0N HOBOW BepCcUu
B HEM MPONCXOASAT 3HauUTeNbHblE N3MeHeHns. Tak, B Swift yxxe Tpuxabl MeHsncs noa-
X0f K paboTe CO CTPOKOBbLIMU TUMaMN AAHHbIX.

JlJist oTipeiesieHus IAHHOTO CTPOKOBOTO THTIA HEOOXOIMMO HCTIOJIb30BaTh
KJIIOU€eBOe CJI0BO String. [Ipumep npusesnen B ucrumre 5.20.

Jluctmur 5.20

// nepemeHHaa Tuna String
// TWN [OaHHbLIX 3a4aeTcs ABHO
var stringOne: String = "Dragon"
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HpI/I 00bABJICHUN HepeMEHHOﬁ stringOne yKa3bIBa€TCs €€ TUIL JaHHBIX, I10-
CJIe 4ero nepegacTesa CTpOKOBbIﬁ JInTEpaJl. B xauecTtBe CTPOKOBOTO JIUTE-
pajsia MOKET OBITH nepegaHa CTpoka C JMI0OBIM KOJIMYECTBOM CUMBOJIOB.

B GospimumcTBe caydaes He TpeOYETCs YKAa3bIBATD TUI 0ODBIBISIEMOTO
CTPOKOBOTO MApaMeTpa, Tak Kak Swift HesBHO 3a1aeT ero mpu mepegade
cTpoku Jitoboro pazmepa (suctunr 5.21).

Jiuctuur 5.21

let language = "Swift" // Tun paHHeix - String
var version = "5" // Tun paHHbIXx — String

O6paruTe BHUMaHKE, 4TO B 0GOUX CJydYastX TUIT OObSBIECHHOTO MapamMeTpa
String, ¥ 3a/1aH OH HesABHO. B ciryvae ¢ mepeMeHHOMH version repejantoe
3HAYEHUE IBJISETCH CTPOKOBBIM, a HE YUCIIOBBIM JINTEPAJIOM, TaK KaK I1epe-
JIaHO B KaBbIYKaX.

3allOMHUTE, 9TO JJIST CTPOKOBBIX 3HAUEHU HEeoOX0UM JIATEpaJ B OIUH
CUMBOJI, B 9TOM CJIy4ae HesIBHO OIIpe/IeIIeTCs TUIl IaHHbIX String, HO He
Character.

MycTble CTPOKOBbIE IUTEPaAsbI

[TycToii cTPOKOBBIN JIMTEPAl — 3TO CTPOKOBBIN JTUTEPAJT, HE CO/IEPIKATIINAN
CHMBOJIOB. JIpyrumMul cJIoBaMM, 9TO IycTast cTpoka (KaBbIuKU Ge3 cojep-
skuMoro). OHa Takke MOKET ObITh IPOMHUIIMAJN3UPOBAHA B KauecTBe
3HAYECHUS.

ITycras cTpoka (KaBbIYKE O€3 COIEPKUMOTO ) TAKIKE SIBJISIETCS] CTPOKOBBIM
JuTepasioM. Bel MOskeTe repeziaTh ee B KauecTBe 3HAYCHNS TTapaMeTpy THIIA
JNAHHBIX String (iucTHHT 5.22).

Jinctmur 5.22

// € nomouwbk MyCcTOro CTPOKOBOroO /MTepana
var emptyString = ""

// ¢ nomowbk WMHMUManu3aTopa Tuna String
var anotherEmptyString = String()

O6e cTpoku B pesyabrate OyAyT UMETh WeHTHYHOE (TIyCTOE) 3HAYCHHE.
Hanowm#ro, 4T0 MHUTIMAIM3AaTOP — 3TO CHEIMATbHBIN METO/T, BCTPOCHHBIN
B THUII JAHHBIX, B JAHHOM CJIy4ae B String, KOTOPBIA TTO3BOJISIET CO3/IaTh
XPaHWJIHIILE HY;KHOTO HaM THTIA.

[Ipu onpITKE MHUIIMATTU3UPOBATD ITyCTOI CTPOKOBBIN JINTEPAT TapaMeTpy
Thma Character Xcode coobumut 06 ommnbKe HECOOTBETCBUS TUIIOB, Tak
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Kak IIycTasi CTPOKa He sIBJisieTcs: omoeavibim cumsorom (puc. 5.1). Ona
ABJISCTCS NYCMOU CMPOKOLL.

ene O by Besicivings o e < | 0Q O
AmESa B € P 3 Seoktitiga) [ Mevarrend <>

" = C e
¥ @ St S brver
O Camat cowert ek of troe
Streg' 15 spechied typs Tharacier
Fapgrund wcpliyproadgage

\BL O

var emptyString = ** // KoppeRTHO
var emptyChar:Character = **

L

o e re

Playground execution failed:

|error: Pl 27t error: cannct convert value of type 'String’' to specified
| type ‘Character’
var emptyChar:Character = "*

A

@i L)

Puc. 5.1. MonbiTka MHULMANN3UPOBATL MYCTOW CTPOKOBLIN NUTEPas

MHOrOCTPOYHbIE CTPOKOBbIE NIUTEPasbl

Swift rmo3BoJisieT nucaTh CTPOKOBBIE JIUTEPAJIBI B HECKOJIBKO CTPOK, Pasjie-
JIgsl IX CUMBOJIOM TIepeHoca (HaskatueM kiaasuinu Enter). B atom coryuae
TEKCT 0OpaMIISIETCST ¢ 0OEMX CTOPOH TPEMST TBONHBIMHU KaBbakaMu. [Tpn
HTOM OTKPBIBAIOIINE U 3aKPHIBAIOINIE TPONKH KaBBIUEK 0053aTEIBHO JIOJIK-
HBI HAXOAUTBCS HA CTPOKE, HE COJiepKalllell TEKCT JuTepasa:

CTPOKOBbIi_Nutepan

[Ipumep npuBesieH B IucTUHTE 5.23.

Jinctuur 5.23

let longString =
3TO MHOTOCTPOYHbIi
CTPOKOBbIN NuUTepan

MpuBeaeHe K CTPOKOBOMY TUMY AaHHbIX

Kax YK€ HEOZTHOKPATHO r'OBOPUJIOCH, IOMHUMO HCHOCpelICTBeHHOﬁ epe-
Aavdn JuTepaJia, Bbl MOKETE NCIIOJIb30BAaTh CII€EINAJbHYIO (pyHKHI/IIO,
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B JIAaHHOM cJiy4ae String(_:), IUisi MHUIIUAIU3AI[ME 3HAYEHUSI CTPOKOBOTO
tuna (5.24).

JInctuur 5.24

// VHWUManu3auus CTPOKOBOIro 3HaYeHus
var notEmptyString = String("Hello, Troll!")

B mepemenHoit notEmptyString cOepKUTCS CTPOKOBOE 3HaUeHme "Hello,
Troll!".

C nomotibio januoii (pyHKiru (1o aHaJIOTUK € YUCJIOBBIMU TUTIAMU JIaH-
HBIX) MOKHO MTPUBECTU 3HAUEHWE IPYTOTO THTIA JAHHBIX K CTPOKOBOMY.
K npumepy, peobpasyem Apo6GHOE YNCIO K TUILY AaHHBIX String (Juc-
TUHT 5.25).

Jinctmur 5.25

// nepemeHHas Tuna Double

var numDouble = 74.22

// cTpoka, co3paHHas Ha OCHoBe nepemMeHHOW Tuna Double
var numString = String(numDouble) // "74.22"

ObveanHeHue CTpoK

ITpu HeO6XOMMMOCTH BbI MOKeTe OOBETHHITH HECKOJIBKO CTPOK B OHY
6osee qUHHYIO. JI7IS 3TOTO CYTIECTBYET /IBA MEXaHW3Ma: HHTEPIIOJIS-
S U KOHKaTEeHAIUs.

[Ipy MHTEPIOAAIMH TIPOUCXOAUT OObEANHEHUE CTPOKOBBIX JIUTEPAJIOB,
[EPEMEHHBIX, KOHCTAHT U BBIPAKEHUIT B ¢IHHOM CTPOKOBOM JITEPAe
(smuctunr 5.26).

Jinctuur 5.26

// nepemeHHaa Tuna String

var name = "[lpakoH"

// KoHcTaHTa Tuna String ¢ Mcnosb30BaHMEM MHTEPMONALUK
let hello = "MpwuBeT, meHa 30ByT \(name)!"

// vHTepnonsauuMa C MCMOJb30BAHWEM BbipaXeHUs
var meters: Double = 10

let text = "Mosa anuHa \(meters * 3.28) ¢yta"
// BbiBeAeM 3HAYeHWs Ha KOHCOJb

print(hello)

print(text)

Koucomap

MpuBeT, MeHA 30BYT [lpakoH!
Moa anuHa 32.8 ¢yTa
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[Ipn unMIMaNU3ay 3HAYEHUS KOHCTAHTBI hello UCIIOJIb3yeTCs Iepe-
MeHHas name. Takoii MOAX0 Mbl BUJIEJIU paHee MIPU 3HAKOMCTBE ¢ (hyHK-
e print(_:).

Camoe nHTEpeCcHOe, 9TO, TOMUMO NUMEH MTapaMeTpPOB, BbI MOKeTe UCIOJTh-
30Barh J060e BhIpakeHue (HarnpuMep, apuMeTHIECKYIO ONEPAIUIO YM-
HOKEeHMS ), 4TO U ITPOJIEMOHCTPUPOBAHO B IIPEIbIIYIIIEM JUCTHUHTE.

[Tpu KOHKATEHAIMH TPOUCXOANUT 0ObEANHEHNE PA3TIUIHBIX CTPOKOBBIX
3HAYEHUI B OJIHO C MOMOIIBIO orteparopa caokenus (+) (mucertunr 5.27).

Jluctmur 5.27

// KoHcTaHTa Tuna String
let firstText = "Moi Bec
// nepemeHHaa Tuna Double
var weight = 12.4

// KoHcTaHTa Tuna String
let secondText = " TOHHbI"
// KOHKaTeHauua CTPOK MPU WHULMANU3ALUM 3HAYEHWA HOBON MepeMeHHO
var resultText = firstText + String(weight) + secondText
print(resultText)

Koucomab
Mo Bec 12.4 TOHHbI

B saHHOM IIpUMepe UCTIONb3YETCS OTIEPATOP CIOKEHUS J1JIst 00beIUHEH IS
PA3JIMYHBIX CTPOKOBBLIX 3HAUCHUN. TUT TaHHBIX ITIepeMeHHOI weight He
CTPOKOBHI‘/’I, IIOITOMY €€ 3HaueHHe IIPUBOJAUTCS K String ¢ IIOMOIIBIO CO-
OTBETCTBYIOTIEN (DYHKITUN.

MPUMEYAHMUE 3HayeHus Tna Character Npy KOHKaTEHaUMW TakXXe AO/MKHbI npe-
06pa30BbIBaTLCA K TUMY String.

CpaBHeHue CTpoK

Swift mo3BoJIsIeT MPOU3BOAUTH CPABHEHME ABYX PA3JIUYHBIX CTPOK. JLjIst
DTOI LIEJIN UCIIOIB3YETCSI OIIepaTop cpaBHeHus (==). PaccMoTpum mpumep
B JmctuHre 5.28.

Jinctuur 5.28

let firstString = "Swift"

let secondString = "Objective-C"

let anotherString = "Swift"
firstString == secondString // false
firstString == anotherString // true
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3Havenwst, oToGpakaeMbie B 067aCTH Pe3yasTaToB (false, true), onpere-
JIAIOT Pe3yJIBTaT CPABHEHUS CTPOK: false COOTBETCTBYET OTPHUIIATEIHHOMY
pes3yJIsTary, a true — IOJOKUTEILHOMY.

NMPUMEYAHME [laHHas onepauusi CPaBHEHUsS! Ha3blBAETCS JIOMMYECKOW onepauuen.
OHa MoXeT BbITb NpoBeaeHa B TOM UMC/e U ANst YACIOBbIX 3HayeHwid. MoapobHee ¢ Heil
Mbl MO3HAKOMMMCA YXXe B C/IEAYIOLEM pa3aene.

FOHMKOA B CTPOKOBbIX TUMNAX AaHHbLIX

B cTpokoBbIX JIUTEpanax A olpe/iesleHIsl CUMBOJIOB MOXKHO UCIOJIb30-
BaThb TaK Ha3blBaeMble IOHUKO/-CKaJISAPbl — CllellaJbHble KOHCTPYKLIUU,
cocTosImre 13 Habopa CUMBOIOB \u{} 1 3aKJIIOYEHHON MEKTY (HUTYPHBIMIT
CKOOKaMM KOJIOBOI TOYKHM CHMBOJIA B IIECTHA/IATEPUIHOIT hopme.

B suctunre 5.29a npuBeneH npuMep UCMOJIb30BAaHUS IOHUKO/I-CKAJISIPA
AJI1 THUUAJIN3aU1 KUPUJLIMYECKOrO0 CUMBOJIA K B KA4eCTBE 3HAUYCHU A
napaMmeTpa tuna Character.

Jinctuur 5.29a

var myCharOverUnicode: Character = "\u{041A}"
myCharOverUnicode // K

Ho ne Tosbko tuil Character comectuM ¢ Unicode, Bbl Takke MOKeTe
UCIIOJIb30BATh CKAJISAPBI U JIJIA 3HAYEHMIT THIIa String (icTunr 5.296).

Jiuctunir 5.296

var stringOverUnicode = "\u{41C}\u{438}\u{440}\u{20}\u{412}\u{430}\
u{43c\u{21}"

stringOverUnicode // "Mup Bam!"

JlIs KasKIoTo CMMBOJIA MCIIOJNb3YeTCsl COOCTBEHHBIH IOHUKOL-CKAJISP
(B TOM uncIIe u s npobena). Ho Bbl MOKeTe KOMOMHIPOBATD, OIIPEAEISIsI
B CTPOKE, TAKUM 00Pa3oM, TOJbKO HEOOXOMMbIE CUMBOJIbI, 2 OCTaJIbHbIE
OCTaBJISAS KAK €CTh.

B 6ymymem Mo Bepremcest kK Unicode, 6osiee opo6HO M3YUWB TTPUHITUTIBE
€ro paboThI U METOJIBI B3AUMOJIEHCTBYS CO CTPOKOBBIMHE JIAHHBIMHU.

5.4. Jlornyeckum Tun AaHHbIX

N3yuenue GpyHpaMeHTaIbHBIX TUTIOB JIAHHBIX HE 3aBepIIaeTcs Ha YNUCJIO-
BBIX U CTPOKOBBIX. B Swift cymiecTByeT crennajbHbli JOTUYECKUH THTI
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JIaHHbBIX, HA3bIBAEMbIii Bool, CIIOCOOHbIIL XPaHITh OJHO 13 ABYX 3HAUEHUIL:
<MCTUHA» UJIH «JIO0Xb». SHAUYEHUE «MCTUHA» 0003HAYaeTCAa KakK true,
a «JIOKb» — Kak false. BcrmtoMHUTE, MBI BUIETN WX, KOT/Ia CPAaBHUBATN
CTPOKH.

OO0bsIBUM IIEpEMEHHYIO U KOHCTAHTY JOIMYECKOrO THIIA JaHHbBIX (JIuc-
tunr 5.30).

Jluctmur 5.30

// norudeckasa nepemMeHHas C HEABHO 33J4aHHbIM TUMOM
var isDragon = true

// norudeckasa KOHCTaHTa C ABHO 3ajaHHbIM TUMOM
let isknight: Bool = false

Kak n JUIA IPYTUX TUTIOB /IAaHHBIX B Swift, /1719 Bool BO3SMOJKHO IBHOE 1 HeE-
JABHOE ollpejiesieHne Trlla, YTO BUAHO U3 IIPUBEAEHHOTO IIpUMepa.

MPUMEMAHME Crporas Tvnusaums Swift npensaTcTByeT 3ameHe ApyrMx TUMOB AaH-
HbIX Ha Bool, KaK Bbl MOIM BMAETb B [APYrux sA3blkax, rae, Hanpumep, CTpokn i = 1
N i = true 0603Ha4Yann ogHo n To xe. B Xcode noaobHbI Noaxoa BbI30BET OLIMOKY.

Tun gaHHbIX Bool 0OBIYHO MCIIOJIb3YETCS IIPU PaboTe C OIIEPaTOPOM if—else
(TTO3HAKOMUMCS ¢ HIM HECKOJIBKO TI033Ke ), KOTOPBIH B 3aBUCUMOCTH OT
3HAYEeHUs MePEJIAHHOTO eMY TTapaMeTPa TT03BOJISIEeT IIyCKATh BBITIOTHEHUE
[IPOrPAMMBI 110 PA3IUYHBIM BeTBsIM (JrcTunr 5. 31).

JNinctuur 5.31

// noruyeckaa nepemeHHas
var isDragon = true
// KOHCTpYyKUMA yCnoBuA
if isDragon {
print("MpuBeT, [OpakoH!")
}else{
print("MpuseT, Tponnb!")

}

Koncous:
NpueeT, [pakoH!

Kak BBI MOJKeTe BUIETh, HA KOHCOJIb BEIBOANTCS (Dpasa «MpuseT, ApakoH!».
Omneparop ycsoBus if-else 1IpoBepsieT, ABJSAETCS JIU IepelaHHoe eMy
BBIPAKEHUE UCTUHHBIM, 1 B 3aBUCIMOCTHU OT PE3yJIbTaTa BBITOTHSIET CO-
OTBETCTBYIOTIYIO BETBb.

Ecom 651 iepementast isDragon cojiepykania 3Hauenne false, TO Ha KOHCOJb
Gblta GBI BBIBEICHA (pasa «MNpuseT, Tponnb!>».



104 YacTb II. Ba3oBble BO3MOXHOCTU Swift

Jlornyeckne onepatopbl

Jlormueckne OIIepaTOPhI IIPOBEPAIOT NCTUHHOCTD KaKoro-smbo YTBEPIK-
A€HUS U BO3BpalllalOT COOTBETCTBYIOIIEE JIOTUYECKOE 3HaAUYEHUE. Swift
MOAAEPIKUBAET TPU CTAaHAAPTHBIX JIOTHYECKUX OIlepaTopa:

Q gormueckoe HE (1a);
Q Jgormdeckoe U (a && b);
Q noruueckoe NJIN (a || b).

Ynapubrii onieparop sozuueckozo HE siByisietcst ipecMKCHBIM U 3211 ChIBA-
eTcs CUMBOJIOM BockJuIanusi. OH Bo3BpalaeT MHBEPTUPOBAHHOE JIOTH-
JecKoe 3HaUeHHe ONlepaH/a, TO eCTh eCJIN OllepaH/] MMeJl 3HaUeHHe true, TO
BepHetcst false, U HA060POT. JIJist BRIpaKEHUS !a JAHHBII OMEpaTop MOKET
OBITH IPOYUTAH KaK «He a» (JucTuHr 5.32)

Jinctuur 5.32

var someBool = true

// wHBepTUpyeM 3HayeHue
IsomeBool // false
someBool // true

[Tepemennas someBool M3HAYAILHO MMEET JIOTMYECKOE 3HAYEHUE true.
C nomotpio onepatopa jgorndeckoro HE Bo3Bpariaercs nuBepTrupoBaHHoOE
3HaueHUe repeMeHHo someBool. IIp1 aTOM 3HaUEHME B caMOil TIepeMeHHON
He MeHSeTCL.

Bunapuslit orepaTop J1ozuyeckozo M 3anMchIBaeTCsl B BUjle YABOEHHOTO
CUMBOJIA «aMIlepcan/iy u aBisgeTcs nHGuKcHbIM. OH BO3BpaIlaeT true, KOT-
ma oba omepamIa NMETOT 3Haderwe true. Ecii 3Hademme X0TsT GBI OHOTO 13
OIepaH/IOB paBHO false, TO BO3Bpalaercst 3HaueHue false (Jctunr 5.33).

Jiuctuur 5.33

let firstBool = true, secondBool = true, thirdBool = false
// rpynnupyem pasnuyHble yC0BUA

var one = firstBool && secondBool // true

var two = firstBool && thirdBool // false

var three = firstBool && secondBool && thirdBool // false

Omepartop Joruveckoro VM mo3BoJisieT onpenennThb, eCTh I CPEIH Tepe-
JAHHBIX €MY OTIEPAH/IOB JIOJKHBIE 3HAYECHUSI.

Bunapuslii onepatop zo2uueckozo MJIM BHITISAINT KaK yIBOEHHBIN CUM-
BOJI IIPSIMOM 4epThl U gBJsieTcst MHMUKCHBIM. OH BO3BpaIIaeT true, KOT/A
XOTsT GBI OJIITH 13 OTIEPAHIOB UMeET 3Hauerne true. Ecom 3navemnmst o6onx
oliepaH/IoB paBHBI false, TO BO3BpalaeTcs 3Hadenue false (JIMCTHHT 5.34).
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Jiuctuur 5.34

let firstBool = true, secondBool = false, thirdBool = false
// TpynnupyeMm passiuyHble yCI0BUA

let one = firstBool || secondBool // true

let two = firstBool || thirdBool // true

let three = secondBool || thirdBool // false

Omneparop siorugeckoro VJIW mo3BosisieT onpeiesinTh, eCTh JIU CPE 3Ha-
YeHUIT IlepelaHHbIX eMy OIlePaHIOB XOTsI Obl OHO UCTUHHOE.

Pasinumble JJOrmYecKre OIepaTopbl MOKHO TPYIIIUPOBATh MEKIY COOOI,
coslaBast CJIOKHBIE JIOTHUECKUE CTPYKTYPbL. IIpuMep nmokaszaH B JINCTIH-
re 5.35.

Jluctmur 5.35

let firstBool = true, secondBool= false, thirdBool = false
var resultBool = firstBool &% secondBool || thirdBool // false
var resultAnotherBool = thirdBool || firstBool && firstBool // true

ITpu BbIUMCIIEHUY Pe3yJibraTa BeipaskeHusi Swift omnpeesisier 3HaveHne
MOJIBBIPAKEHWH ITOCIE0BATEIBHO, TO €CTh CHaYajIa MePBOTro, IOTOM BTO-
pPOTO M T. 1I.

Jlist TOTO 9TOOBI YKA3aTh TOPSZOK BBHIUMCICHUS OTIeparinii, HeoOX0IMMO
UCIIOJB30BaTh KPYTJble CKOOKK (TOYHO KaK B MaTeMaTHYEeCKUX MPUMe-
pax). To, 4T0 yKazaHo B CKOOKAX, GY/IET BBIMOTHATHCS B IEPBYIO OUEPEND
(smuctunr 5.36).

Jinctuur 5.36

let firstBool = true, secondBool= false, thirdBool = true

var resultBool = firstBool && (secondBool || thirdBool) // true
var resultAnotherBool = (secondBool || (firstBool && thirdBool)) &&
thirdBool // true

OnepaTopbl CpaBHEHUS

Swift mo3BoJisieT TpOU3BOANTH CpaBHEHUE OMHOTUITHBIX 3HAUYCHUH APYT
¢ ipyrom. /17151 9TOM 111 UCIOJIb3YIOTCS OIIEePaTOPbI CPABHEHUS, PE3YJIb-
TaToOM paboThI KOTOPBIX SIBJISETCST 3HAYEHIE TUTIA Bool. Beero cytecTByer
HIECTDb CTAH/IAPTHBIX OIIEPATOPOB CPABHEHUSI:

== bunapubIii orrepaTop s3KBUBAJEHTHOCTHU (a == b) BO3Bpallaer true,
KOT/[a 3HAUeHUsT 0O0UX OTIEPAHIOB SKBUBAJICHTHBI.

= DuHapHBIN omepaTop HEAKBUBAJEHTHOCTH (a != b) BO3BpaIiaeT true,
KOT/Ia 3HAYEHUST OTIEPAH/IOB PA3JIUUHBI.
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> DBunapubiii onepatop «6oJibie yeM» (a > b) BO3Bpalllaer true, KOraa
3HAUEHIE MEPBOTO Oliepan/ia O0JIbIIle 3HAYEHMSI BTOPOTO OTIePaH/IA.

< Dbunapuslii oepaTop «MeHbIIe yeM» (a < b) Bo3BpalaeT true, KOTaa
3HaueHUe [1ePBOro OllepaH/ia MeHbllle 3Ha4eHsl BTOPOro ollepan/ia.

>= BunapHbIil onepatop «6oJiblie WK paBHO» (a >= b) BO3BpAallaeT true,
KOI'/[a 3HAY€HUE TIEPBOTO OIiepan/Ia O0JIbIle 3HAYEHSI BTOPOTO OllepaH-
7Ia IJTA PABHO eMy.

<= bunapHsIil ortepaTop «MeHbIIe UM PaBHO» (a <= b) BO3BpaIraeT true,
KOr/[a 3HaueHue epBoro orepan/ia MeHblie 3HaYeHHsT BTOPOro ollepaH-
Jla WU PaBHO eMy.

Kasxprit 13 TpUBEICHHBIX OTIEPATOPOB BO3BPAIAET 3HAYECHNE, YKA3bIBAIO-
1iee Ha CIIpaBe/I/IMBOCTb HEKOTOPOro yTBepskaeHud. Heckosbko mpumepon
U 3HaYeHUll, KOTOPble OHU BO3BPAIIAIOT, [IPUBE/IEHbI B incTHHTe 5.37.

Jiuctuur 5.37

// YTBepxnenue "1 6onbwe 2"

1> 2 // false

// BepHeT false, Tak Kak OHO JOXHO
// YTBepxneHue "2 He paBHO 2"

2 1= 2 // false

// BepHeT false, Tak Kak OHO JOXHO
// YTBepxnenue "1 nnwc 1 meHbwe 3"
(1+1) < 3 // true

// BepHeT true, Tak Kak OHO WCTWUHHO
// YTBepxneHue "5 6onbwe unu pasHo 1"
5 >=1// true

// BepHeT true, Tak Kak OHO WUCTWUHHO

OmnepaTop cpaBHEHMS MOKHO HCIIOJb30BaTh, HAIIPUMED, C YIIOMSHYTO
BBITIIE KOHCTPYKIMEH if-else. B caemyionux riaasax Bl Gyjgere 4acTo
mpubGeraTh K €ro BO3MOKHOCTSIM.

5.5. lNceBAOHUMbI TUMOB

Swift MPe;OCTaBIsIET BOBMOKHOCTD CO3AHIS TICEBIOHUMA JIJIST JTIOOOTO
THUMA TAHHBIX. [1ce600HUMOM MuUna HA3BIBAETCS TOTIOMTHUTETHHOE UM, TIO
KOTOPOMY OY/IET TPOUCXOAUTD obpaliieHne K JanHomy Tuiry. [ljist cosnanvist
TICEB/IOHIMA UCIIOJIb3YETCST OlepaTop typealias. TlceBIOHMM HEOOXOAUMO
TIPUMEHSITH TOT/IA, KOT/Ia CYIIECTBYIONIee NMsI THTIA HEY0OHO MCIOTb30-
BaTh B KOHTEKCTE IPorpaMMbl (JucTuHr 5.38).
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JNinctuur 5.38

// onpepenAaem nceBfoHum gnAa Tuna UInt8
typealias ageType = UInt8

/* co3paem nepemeHHyi Tuna UInt8,
ncnonb3ysa nceBfoHum */

var myAge: ageType = 29

B pe3yJabrare 6leeT CcO3/1aHa IiepeMeHHasd myAge, UMeEIOIIlasl 3HAYCHUA TUIIA
UInts.

MPUMEYAHMUE [pu pa3paboTke nporpamMm Bbl OyaeTe BCTPeYaTbCst CO CIIOKHLIMU TU-
namu AaHHbIX, AN KOTOPbIX MPUMEHEHWE onepaTopa typealias 3HaUMTENbHO ynyyLaeT
ynTabenbHOCTb KoAa.

Y Trma MosKeT ObITh TPOU3BOJILHOE KOJIMYECTBO IICEBIOHMMOB. U Bee 1iceB-
JIOHUMbI BMECTE C OPUTMHAJIbHBIM HAa3BaHUEM THIIA MOKHO UCIIOJIb30BATh
B TIporpamme (JUcTHHT 5.39).

Jinctuur 5.39

// onpepenaem nceBfoHUM AnA Tuna String
typealias textType = String

typealias wordType = String

typealias charType = String

//co3paemMm nepemeHHble Kaxporo Tuna

var someText: textType = "3To TekcT"

var someWord: wordType = "Cnoso"

var someChar: charType = "B"

var someString: String = "Ctpoka Tuna String"

B nanHoM npuMepe /J1s1 TUIIA JAHHBIX String ollpesiesisieTcsl TPU pasiiny-
HBIX TIceBIOHMMA. Kak/[plil 13 HUX HapaBHE C OCHOBHBIM THUTIOM MOJKET
GBITH VCIOMB30BAH 17T OObSIBJICHUS TAPAMETPOB.

Co3/1aHHBIN TICEBIOHIM HAJIEJISIET TAPAMETPBI TEMH K€ BO3MOKHOCTSIMU,
YTO U POAUTENbCKUT TUTT JaHHBIX. OHAKIBI OOBSIBUB €TI0, Bl CMOJKETE
MCIIOJIb30BATH JAHHbBIE [ICEBIOHUM JIJIsI IOCTYTA K CBOWCTBAM M METOJIaM
tuna (uctunr 5.40).

Jinctuur 5.40

// obbaABNAeM NceBAOHUM
typealias ageType = UInt8

/* uncnonb3lyem CBOWCTBO Tuna
UInt8 yepes ero nceBpoHum */
var maxAge = ageType.max //255



108 YacTb II. Ba3oBble BO3MOXHOCTU Swift

Il Swift obparenne K CeBIOHUMY PaBHOCHIBHO OGPAIEHHUIO K CaMO-
My THIly JaHHBIX. [IceBIoHNM — 3TO cchlika Ha TUIL. B manHom npumepe
WCTIOJIB3YETCS TICEBIOHUM maxAge JIJIST TOCTYTA K TUITY JaHHBIX UInt8
1 CBOMCTBY max.

NMPUMEYAHMUE 3anomHuTe, YTO NCEBAOHUMbI MOXHO MCMOSb30BaTb A5 COBEPLUEHHO
nobbIX TMMNOB. W ecnin faHHble NpUMepbl HEAOCTAaTOYHO MOJSTHO PacKpbiBAKT HeEOOX0aM-
MOCTb MCMOJIb30BaHMSI onepaTtopa typealias, TO Npu M3y4yeHUU KopTexel (B crneay-
IOWMX pa3genax) Bbl BCTPETUTECH C COCTaBHbIMM TUMaMu, coaepxalimmun aea v 6onee
noaTvna. C TakMMM COCTaBHbIMM TUMaMM TaKXXe MOXHO paboTaTb yepe3 MCeBAOHUMbI.

5.6. [lononHuTenbHble cBEAEHUS O TUNaX AaHHbIX

OcrTaysoch JHUIb HECKOJIBKO BOIIPOCOB, KOTOpbIE€ HeO6XOZ[I/IMO paccMoO-
TPETD, IIPEK/IC YEM JIBUTATHCA K 6oJ1ee CJIOKHBIM U He MeHee MHTEPECHbIM
TeMaM.

Kak y3HaTb TMM AaHHbIX

Xcode u Swift M03BOJSAIOT y3HATH TUII JAHHBIX JI0O0T0 OOBSIBIEHHOIO
napamerpa. /I 5Toro MOryT GbITh UCTIOB30BAHBI Ba criocoba: 1nu6o
C MOMOIIIBIO CIIPABOYHOTO OKHA, JIKOO ¢ MOMOIIBIO TJI06aTbHON (DYyHKITUN
type(of:).

Ecou na xnaBuaType 3askarh kiauiny Option 1 HABECTH yKa3aTelb MBI
Ha POM3BOJIBHbIN MAPAMETP B PEIAKTOPE KO/A, TO OH JOJIKEH IPUHATH BUJ
3Haka Borrpoca. [TocJie niesraka 1eBo# KHOMKOW MBITITH TIOSIBUTCST BCTITHIBA-
folIiee OKHO, CoZiepsKaliiee CpaBoOYHyI0 MH(MOPMAIINIO, B KOTOPOit U GyIeT
yKazaH ero THUIl JaHubIx (puc. 5.2).

1 dimport UIKit
®

3 var str = "Hello, World!"

Boclared In
Playground.xcplaygroundpage

Puc. 5.2. YTouHeHMe Tuna AaHHbIX napameTpa

O6paT1/1Te BHUMaHUeE, 4TO TIpU 00DbsIBIEHUN ITapaMeTpa €ro TUIl JaHHbIX
OBLT YKa3aH HEABHO, HO BO BCIIJIbIBAIOIIEM OKHE OH ITPOTINCAaH. KCTaTI/I, JlaH-
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HBIIT C1I0CO0 MOJYYEHHUST CIPABOYHON MHMOPMAIIUU MOKHO HCIIOJIb30BaTh
HE TOJIBKO C TIApAMETPAMU, HO ¥ C JIIOOBIMU JAPYTUME 3JIEMEHTAMHE SI3BIKA.

Takske TUIT JaHHBIX MOXKET OBITh OMPE/EJIEH ¢ TIOMOIIBIO TJI00ATBHON
dyukImm type(of:). B kauecTBe BXOIHOTO apryMeHTa HeOOXOIMMO Tepe-
JIaTh MUMsI apamMmeTpa, THII KOTOPOro HeoOX0AUMO onpeaeauThb. 110 Bo3-
BpalleHHOMY 9TOH (hyHKIIMEN 3HAYEHWIO MOKHO C/IeJIaTh BBIBOJ O TUIIE
mannbix. [Ipumep ucnosb3oBanus type(of: ) mokasaH B uctunre 5.41.

Jinctuur 5.41

var myVar = 3.54
print( type(of: myvar) )

Koncoap
Double

B 6yaymux auctuHrax gaHHasg GYHKIW OYAET TPIMEHSITHCS TOBOTHHO
YaCTO JIJIs TOTO, UTOOBI BB TOHUMAJIH, € IAHHBIMU KaKUX THIIOB paboTaeTe.

MPUMEYAHME Ecnv ncnonb3oBaTh yHKUMIO type(of:) 6e3 BbiBOAA Ha KOHCOMb, TO
B 06/1aCTN pe3ynbTaToB K MMeHN Knacca 6yaeT aobasneHo «. Type», Hanpumep Double.
Type. [Ans naeHTUdMKaumm TMna NpocTo oTbpocbTe AaHHOE OKOHYaHMe.

XeLumpyeMble N CconocCTtaBuUMbIE TUMbI AAaHHbIX

TUIBI JaHHBIX MOTYT OBITH KIACCHMUIIMPOBAHBI U CTPYTITHPOBAHDI TT0
CaMbIM Pa3HBIM XapaKTEPUCTUKAM, M YeM JaJbIlle Bbl Oy/IeTe H3ydaTh
MaTepual, TeM OOJIbIIE TAKUX XapaKTepUucTuK ysuaere. Ecau tun obe-
CTIEYMBAET KAKOI-TO OTpeeTeHHbIN (HYHKITMOHA, TO OH MOKET OBIThH
OTHECEH K XapaKTePHOIl KaTeropuu, B KOTOPYIO TOMUMO HEro MOTYT BXO-
JIWTb U ipyrue TUIbl. OHUMI U3 BAKHEUIINX KATETOPUii, C KOTOPBIMU
BBI Oy/IeTe BCTPEYATHCS B KHUTE, SIBISIOTCS XeUlUpyembie U CONOCMAGUMbLE
TUIIBI IAHHBIX.

XemupyembIM (Hashable) Ha3bIBaeTCS TAKOM TUI JAHHBIX, /11 3HAYEHUS
KOTOPOT'O MOJKET OBbITh BBICUUTAH CHEIUANbHbII T POBOil KO/ (Ha3biBa-
eMbrii xerrem). TIpideM 5TOT KO OJKEH OBITh YHIUKATBHBIM TSI JTI0O0TO
3HAYEHUS JIAHHOTO THIIA.

MPUMEYAHUE Xew — 370 noHsTMe M3 obnactn kpuntorpacdmn. OH MOXKET MPUHU-
MaTb He TONbko UMdPOBOM, HO M ByKBEHHO-UMbPOBOM BUA. s €ro MonyyeHust uc-
nosb3yoTcs Xew-hyHKUUM, peanvsytowme anroputMbl WngposaHus. Mx paccMoTpeHne
BbIXOAMT 3@ paMKM AAHHOMN KHUMM, HO S| HACTOSITENIbHO COBETYIO 03HAKOMUTLCS C JaHHbIM
MaTepuanoM CaMoCTOSTENbHO.
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Eciiu Tum 1aHHBIX IBJSIETCS XEMIUPYEMBIM, TO €T0 3HAUE€HUE UMEET CBOIi-
cTBO hashValue, K KOTOPOMY BbI MOKeTe OOPATUTHCS (JIMCTUHT 5.42).

JIncTuHr 5.42

var stringForHash = "Ctpoka TekcTa"
var intForHash = 23
var boolForHash = false

stringForHash.hashvalue // 109231433150392402
intForHash.hashvValue // 5900170382727681744
boolForHash.hashValue // 820153108557431465

3HaveHwst, BO3BPAIaeMble CBONCTBOM hashValue B BaleM caydae, OyayT
OTINYATHCS (A TAKIKE OY/LYT UBMEHSITHCSI TIPH KasKI0M HOBOM HCIOJTHEHUN
KO/la). ITO CBS3AHO C TEM, UTO JIJIST BBICUUTBIBAHNUS Xellla NUCHOIb3YIOTCS
nepeMeHHble [TapaMeTpbl BPojie TeKYIero BpeMeHu.

Bce N3y4Y€HHbIC BaM1 q)yHI[aMeHTa]II)HI)Ie TUIIBI SABJIAIOTCA XEHINPYEMbIMU.

ComnocraBuMbIM (Comparable) Ha3bIBACTCS TAKOM THUII JAHHBIX, 3HAYEHUS
KOTOPOTO MOTYT OBITH COTIOCTABJIEHBI MEXKTY COOOH € TIOMOIIBIO OTIEPATO-
POB JIOTHUECKOTO CPABHEHWUS <, <=, >= U >. /[pyruMu cioBamu, 3HaYEHUS
HTOTO TUIA MOXKHO CPABHUTD, YTOOBI OMPE/ICJUTh, KAKOe U3 HUX GOJIbIIE,
a KaKoe MEHBIIIE.

OtipeiesinThb, SIBJSETCS JIM TUIT IAHHBIX COIMTOCTaBUMbIM, O4€Hb 1TPocTo. /lo-
CTATOYHO, UCTIOJIb3YST O/INH U3 ITePEUNCIEHHBIX JIOTUYECKUX OTIePaTOPOB,
CPaBHUTB J[BAa 3HAYEHUS ITOTO TUTA. EC/IN B pe3yJibraTe 3TOTO BhIPAXKEHUS
OyJIeT BO3BPAIIEHO true WK false, TO TAKOU THIT HA3bIBAETCST COMTOCTABHU-
MbIM. Bce CTpOKOBBIE 1 UM CJIOBbIE TUITBI SIBJISTIOTCST COMTOCTABUMbBIMU, @ BOT
Bool He TI03BOJISIET CPABHUBATH CBOU 3HAYEHUSI.

MPUMEYAHUE O6paTtuTe BHUMaHWE, YTO A1l CPaBHEHUS| UCMONb3YOTCS NIOrMyeckme
onepaTopbl <, <=, >= 1 >. OnepaTopbl 3KBUBANEHTHOCTU == N HE3KBMBASIEHTHOCTN !=
OTCYTCTBYET B 3TOM cnucke. Ecnv Tmn JaHHbIX MO3BOMSIET MCMONb30BaTh == U != Ang
CpaBHEHWsl 3HAYEHWI, TO OH OTHOCUTCSI K KaTeropuy 3KBUBaJIEHTHbIX (Equatable).
Kak Bbl MOXeTe BUAETb, B Swift NpOCTO OrpOMHOE KOIMYECTBO Pa3fIMyHbIX KaTeropuii, o
KOTOPbIM MOTryT 6bITb pa3AeneHbl TUMbl AaHHbIX.

B nucrunre 5.43 nokasas npuMep npoBePKU TUIIOB String 1 Bool Ha ITpeji-
MeT BO3MOKHOCTH COTIOCTABICHUS 3HAUCHUIL.

Jinctmur 5.43

"stringl" < "string2" //true
true < false // error: Binary operator
'Bool' operands

<' cannot be applied to two
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Kak BumHO U3 pe3yJbraTa, TUI JAHHBIX String SIBJSETCS COMOCTABUMBIM,
a Bool — HeT (BbIPasKEHME BHI3BAJIO OIIUOKY ).

BwI cranu ere Ha ofuH mar OsKe K HATHCAHUTO BETUKOJETHBIX TTPO-
rpamM. [ToH:TE, 4TO TaKkoe TUTIBI ITAHHBIX, ¥ HAYATh NX UCTI0JIb30BaTh — 3TO
caMblil BayKHBIN 1ar B usydernu Swift. Baskio, 4roObl TakKe BbI 3aI10M-
HUJIM TaKue MOHATUS, KaK XemunpyeMmblil (Hashable) u comocTaBUMBbIN
(Comparable), Tak Kak y>ke B CKOPOM BPeMEHM Mbl BepHEMCS K HUM JLJIs
6oJiee IOPOOHOTO U3YUEHHUS MaTepPHAJIa.

MPUMEYAHME T[loMHWTE, YTO BCE 3aAaHus A8 CaMOCTOSTENbHOrO pelleHns npeg-
CTaB/eHbl Ha caiTe swiftme.ru.



YacTtb III.
KOHTEMHEpPHbIE
TUNbl AAHHbIX

Bo BTOpO#4 YacTW KHUMM Bbl MO3HAaKOMUWCh C MOHSTUEM TWUMA AaHHbIX U MONy4n-
1M NepBble 3HaHUS 0 nopsiake paboTbl € HUM. Kak 6b110 ckasaHo, TWMbl AaHHBIX
obecneuvBaloT XpaHeHWe pasvyHbIX BUAOB MHGOPMaLUWK: CTPOK, Yucen, fo-
rMYecKMx 3HaueHuin. Hactano BpeMmsi elle rny6xe norpy3nTbCsl B BO3MOXKHOCTU
A3blka No pabote ¢ MHdopMaLmein.

S3bIKk NporpamMMmnpoBaHus Swift coaepXxuT cneumanbHble MexaHu3Mbl, obecne-
YmMBalOLLME rPYNMMPOBKY MHOXECTBA 3HAUYeHWI Anst paboTbl C HUMK KaK C OfHUM
uenbiM. lNpeacTaBbTe, YTO Bbl AEPXUTE KOPOOKY C LapyKaMu A1 HAaCTONbHOrO
TeHHuca. 1151 Bac 3Ta Kopobka — OANH 06BEKT, YAOOHbIN Anst TPaHCMIOPTUPOBKM
1 Mcnonb3oBaHus. Mpyu HEO6XOANMOCTY Bbl MOXETE AOCTaTb OAWH U3 LLIAPUKOB,
nocsie Yero 1Crosib30BaTh €ro No Ha3HaAYeHMIo.

B 3TOI YacTK Bbl MNO3HAKOMMTECH C MOHATMEM U BO3MOXHOCTSIMU TaKUX KOH-
TelHepHbIX TUMOB, KaK KOPTEXM, NMOC/ef0BaTENbHOCTU U KOMEKUMA. 3HaTb
1 YMETb X MPUMEHSTb OYEHb BaXKHO, Tak Kak 63 HUX Hefb3s NPeacTaBUTb HU
OIHOV XOpOLLEW NMPOrpamMMmbl.

naBsa 6. Koptexwu (Tuple)

[naBa 7. MNocnenoBaTesbHOCTM U KONNEKLMN
nasa 8. AunanasoHbl (Range)

naea 9. Maccusbl (Array)

aea 10. Habopel (Set)

naea 11. Cnosapwm (Dictionary)

naea 12. Ctpoka — Konnekunsi cumsosios (String)

RN NN



Koptexu (Tuple)

Bo3mozkHO, Bbl HUKOT/Ia HE BCTPEYAINCh B IPOrPAMMHUPOBAHUY C TAKUM
MOHATHEM, KaK KOPTEKHU, TeEM He MeHee 3TO OJHO U3 OYEHbD T0JIE3HbIX
(OYHKIMOHATBHBIX CPEACTB, A0CTYNHBIX B Swift. KopTexu, k mpumepy,
MOTYT HUCIOJb30BAThCS st paboThl ¢ Koopaunaramu. CoracuTecs,
Kyga ypobHee OpyaoBaTh KOHCTPYKIUel (X, Y, z), 3allMCAaHHON B OJHY
[IepeMEeHHYIOo, YeM C03/1aBaTh 110 OT/JeJIbHON ITepeMeHHOMl A KasK/101
OCH KOOP/IMHAT.

6.1. OCHOBHbIE CBeAEHNS O KOpTexax

Koprex (tuple) — 510 06bEKT, KOTOPDLA IPYIIUPYET 3HAYCHUS PA3JIAY-
HBIX TUIIOB B IIPeJe/Iax OAHOIO COCTABHOTO 3HAYEHI.

Kopresku mpezicTaBistior HanboJiee POCTON U3 TOCTYIMHBIX B Swift criocob
o6beMHeHNs 3HAYCHUH IPOU3BOJILHBIX TUIIOB. Y KaKI0TO OTAEJbHOTO
3HaY€HUA B COCTaBE KOPTEXKA MOKET 6bITb CO6CTB€HHbH>i TUII JaHHbIX,
KOTOPBIN HUKAK He 3aBUCHUT OT JPYTHX.

Jlutepan kopTexa
KopTem MOKET 6I)ITI) CO3/1aH C ITIOMOIIbIO JIUTEPAJIa KOPTEKa.

CUHTAKCUC
(3HaveHue_1, 3HayeHue_2, ..., 3Ha4veHue_N)

e 3HayeHue: Any — oyepeaHoe 3HaYeHue NPoU3BOSIbHOrO TUNa AaHHbIX, BKIOYaeMoe
B COCTaB KopTexXa.

Jlumepan kopmexa BO3BpaLLAeT OnpeAeneHHOe B HEM 3HayeHue B Buae kopTexa. Jn-
Tepan o06paMnsieTcs B Kpyrible CKOBKM M COCTOUT U3 Habopa HE3aBWUCUMbIX 3HAYEHWIA,
oTAensieMbIX Apyr OT Apyra 3anaTbiMu. KONMYecTBO 31EMEHTOB MOXET BbITb MPON3BOJIb-
HbIM, HO HE PEKOMEHYETCS UCMOJb30BaTh 60sblue CeMU.
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MPUMEYAHME [anee no TekcTy byaet BCTpeyaTbCs 60MbLIOe KONMYecTBo 610K0B
«CUHTaKcUC». B HMX onucbiBaeTCsl, KakuM 06pa3oM MoryT 6biITb MCMONb30BaHbl pac-
CMaTpMBaeMble KOHCTPYKLMM B peasibHbIX NporpamMmax. Mpexae yem nepeiTu K AaH-
HbIM 6/10kaM, He0bX0AMMO onucaTb CTPYKTYpy 3TOro 610Ka, a TakXe UCrnosib3yemble
3/IEMEHTBI.

MepBoii CTpokoi Bcerga 6yAeT onpeaensiTbCs HENMoCPEACTBEHHO CaM CUHTAKCMC, OMMUChI-
BaKOLMIA UCMOSb30BaHME KOHCTPYKUMM B KOAE nporpammbl. MNpy 3TOM MOryT WUCMOSb30-
BaTbCS YCNOBHbIE 3N1eMeHTbl (KaK, Hanpumep, 3HavyeHnue_1, 3HayeHue_2 U 3HaveHune_N
B CMHTaKCKCe, NpuBeAeHHOM Bbille). O6bI4HO OHM HanWcaHbl B BUAE TEKCTA, NO3BONSIO-
LLiero NoHATb UX Ha3Ha4yeHue.

[anee MoryT cneoBaTb NoAPOGHbIE OMUCAHWS YCIIOBHBIX 3/IEMEHTOB. B HEKOTOpbIX CITy-
Yasix 3M1eMeHTbl MOTyT FpynnMpPoBaTbCsl (Kak B CUHTAKCUCE BhbilLE, IAe BMECTO 3/1EMEHTOB
3HaveHne_1, 3HayeHne_2 U T. [. ONUCHIBAETCS 3MIEMEHT 3HaveHue, TPeGOBaHWS KOTO-
pOro pacrnpoCcTPaHSIOTCSA Ha BCE 3/IEMEHThI C JaHHbIM Ha3BaHWUEM).

Mocne UMeHn yCnoBHOMO 3/1eMeHTa MOXET BbITb yKasaH ero T1n AaHHbIX. [pu 3ToM ecnu
B KayecTBe 3M1eMeHTa AO/MKHO OblTb MCMOMb30BaHO KOHKPETHOE 3HAYeHue onpeaeneH-
Horo Tna (K NpuMMepy, CTPOKOBOE, YMCIIOBOE, SIOTMYECKOe U T. A.), TO TUN oTAenseTcs
AsoeTouneM (:). Ecnm xe B kayecTBe 3nemMeHTa MOXeET BbiTb UCMOb30BaHO BblpaXXeHne
(Hanpumep, a+b uau r > 100), To TN ByAeT yKa3aH Nocsie TMpe U NpaBon YrIoBOM CKOb-
KW, n3obpaxatomx cTpenky (->). MoxeT 6bITb onpeaeneH kak oanH (Hanpumep, Int) ,
TaK ¥ MHOXECTBO TUMOB AaHHbIX (HanpuMmep, Int, String).

B cuHTaKcuce Bbile UCMosb3yeTcs Any B KaYeCTBe yKa3aTesis Ha TUM AaHHbIX. Any o6o-
3HayaeT NM6oi TMN AaHHbIX. B npouecce uUsy4yeHua Bbl 6yueTe BCTpeYaTb BCE HOBbIE
1 HOBbIE TUMbI, KOTOPbIE MOTYyT 6bITb YKa3aHbl B JaHHOM 6noke cMHTakcuca.

[Jlanee MOXeT ATM NOAPOGHOE OnMCaHWe CMHTAKCUCA, @ TakKe MPUMEP ero WUCrosb3o-
BaHusl.

CoBeTyto BaM MOCTaBUTb 3akMafKy Ha [JaHHOW CTpaHuue, YTobbl Mpu HeobxoauMocTu
BCerAa BepHyTbCs Cloaa.

KOpTG)K XPaHUTCA B IIEPEMEHHDBIX 1 KOHCTaHTaX TOYHO TaK K€, KaK 3Ha4e-
HUA (l)yHZ[aMeHTaJIbeIX THUIIOB /IaHHbIX.

CUHTAKCUC
let umaKoHcTaHTbl = (3HayeHue_ 1, 3HaveHue_2, ..., 3HayeHue_N)
var wumsalepemeHHolW = (3HaveHue_1, 3HayeHue_ 2, ..., 3Ha4veHue_N)

O6bsiBeHMe NePEMEHHON 1 KOHCTaHTbl U MHMLMANM3aumst UM niutepana KopTexa, Co-
crosiwero n3 N 31eMeHTOB, B KayecTBe 3HayeHus. [ns 3anucu KopTexa B nepeMeH-
HYl0 Heo6x0AMMO MCMonb30BaTh ONEpaTop var, a Ans 3anucu B KOHCTAHTy — onepa-
Top let.

Pacemorpum crenyromtiii mpumep. OObABUM KOHCTAHTY W TPOMHHIIAA-
JIU3UPYEM €l KOPTEsK, COCTOSIIIIIT U3 TPEX 3JEMEHTOB TUIIOB: Int, String
1 Bool (ymuctuHr 6.1).
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Jinctmur 6.1

let myProgramStatus = (200, "In Work", true)
myProgramStatus // (.0 200, .1 "In Work", .2 true)

B nannom npumepe myProgramStatus — KOHCTaHTa, COiepsKalias B KayecTBe
3HAYEHUST KOPTEX, OMUCHIBAOIINI CTATYC PabOThl HEKOEH TPOrpaMMbI
U COCTOSIIIUI UX TPeX 3JIeMEHTOB:

[ 200 — 1eJioe 4MCJIo TUIa Int, Ko COCTOAHUS IIPOTPAMMBI,

Q "Inwork"™ — CTPOKOBBIHN JinTepas TUIA String, TEKCTOBOE ONMCaHNe
COCTOSIHMS IIPOTPAMMDI,

0 true — JIOTHYECKOE 3HAYCHUE TUTA Bool, BO3MOXKHOCTD IPOJOJIKCHUSA
(byHKITMOHUPOBAHMS TPOTPAMMBI.

ﬂaHHbIﬁ KOPTEX I'PYIINPYET 3HAYECHUA TPEX PA3JTUYHDBIX TUIIOB JaHHBIX
B IIpeaesax OJJHOTro, IPOMHUINAJIN3NPOBAHHOTO KOHCTAHTE.

Twun AaHHbIX KOpTeXa

Ho ecnimt kopTesk rpynmupyeTt 3HaAUYECHNS PA3TMIHBIX TUTIOB TAHHBIX B OITHO,
TO KaKOH »Ke TOT/ia THT JaHHBIX Yy CAaMOTO KOpTeXa M rmapaMeTpa, XpaHsi-
IIeTo ero 3HaueHue?

Tun JAaHHBIX KOPTEXKa — 9TO (I)I/IKCI/IpOBaHHaH ynopAaaodeHHasd mocaea10-
BaTeJIbHOCTb UM€H THUIIOB ITaHHBIX 9JIEMEHTOB KOPTEIKA.

CUHTAKCUC

(MMA_Tuna_paHHbIX_dnemMeHTa_1l, UMA_TUNa_JaHHbIX_3/eMeHTa_2, ...,
UMA_TUNa_AaHHbIX_3nemMeHTa_N)

Tun aaHHbIX 06PaMAETCA B KPYriible CKOBKM, @ MMEHa TUMOB 3/IEMEHTOB OTAENAOTCA
ApYyr OT Apyra 3ansaTbiMW. MOPSAOK YKa3aH1sl UMeH TUMOB 06A3aTeNIbHO [OKEH COOT-
BETCTBOBATh MOPALAKY C/IEA0BaHNS 3/IEMEHTOB B KOPTEXE.

IIpumep
(Int, Int, Double)

Turom aHHbBIX KOpPTEKa myProgramStatus u3 uctunra 6.1 asusercs (Int,
String, Bool). IIpu 9TOM THII 1aHHBIX 3a/IaH HESIBHO, TaK Kak OIpe/esieH
aBTOMATHYECKN HA OCHOBAHUM 3JIEMEHTOB KOpTeska. Tak Kak MOpPSIIOK
YKa3aHUs TUIIOB JAHHBIX JIOJKEH COOTBETCTBOBATH TOPSI/IKY CJICIOBAHNS
2JIEMEHTOB B KOPTeKe, TUTI (Bool, String, Int) SIBJSETCS OTIMYHBIM OT
(Int, String, Bool).
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B smuctunre 6.2 TpOU3BOAMTCS CPABHEHIE TUIOB AAHHBIX PA3JIMYHBIX
KOpTEKeH.

JInctmHr 6.2

var tuplel = (200, "In Work", true)
var tuple2 = (true, "On Work", 200)
print( type(of:tuplel) == type(of:tuple2) )

Koncoan
false

[l71s1 cpaBHEHUS THUIIOB IAaHHBIX KOPTEXKel NCIOJMb3YIOTCS 3HAYCHUS, BO3-
Bpalaemble IJ106aIbHOil (DyHKIMEN type (of: ), OIpeAeIsioNel THII Iiepe-
JIAaHHOTO B HETO 0OBEKTA.

[Ipeamonoxkum, 4To B KOPTEKE myProgramStatus IIEPBBIM 2JIEMEHTOM BMe-
CTO HEJIOYNCIIEHHOTO JIOJKHO WTH 3HaYeHue Tria Float. B aTom caydae
MOKHO SIBHO OTIPE/IEJTUTD TUII JAHHBIX KOpTexkKa (Yepe3 ABOeTOUNE TT0CTIe
nMeHu rnapamerpa) (ucTuHr 6.3).

Jinctuur 6.3

// obbABNAeM KOpTeX C ABHO 3afaHHbIM TWUMOM
let floatStatus: (Float, String, Bool) = (200.2, "In Work", true)
floatStatus // (.0 200.2, .1 “In Work”, .2 true)

Bbl He orpaHnYeHbl KAKUM-JI100 OIIPEAeTeHHBIM KOJIMYECTBOM DIEMEHTOB
kopreska. Koprex MOXKeT cofiepsKaTh CTOJIBKO 3JIEMEHTOB, CKOJIBKO TO-
Tpebyercst (HO IIOMHUTE, YTO He PEKOMEH/YETCs UCII0JIb30BaTh OOJIbIIIe
ceMu aJieMeHTOB). B mucturre 6.4 IpUBeieH IpUMeEpP CO3IaHMS KOPTEkKa
13 YETHIPEX JIEMEHTOB OTHOTO TUTIA. [Ipr 9TOM UCTIOTh3yeTCsT TICEBIOHNUM
TUIIA JAHHBIX Int, YTO HE 3alPeniaeTcs.

Jinctuur 6.4

// obbaBnAem ncesBfoHuUM Ana Tuna Int

typealias numberType = Int

// obbABNAEM KOpTexX U WHULMANU3UpYyeM ero 3HaveHue

let numbersTuple: (Int, Int, numberType, numberType) = (0, 1, 2, 3)
numbersTuple // (.0 0, .11, .2 2, .3 3)

6.2. B3anmoaencrBme ¢ afieMeHTaMm KopTexa

Koptrex mpeHa3HadeH He TOJIbKO 7l YCTAHOBKYM U XPaHEHUS] HEKOTO-
poro Habopa 3HaYeHUH, HO ¥ JIJIst B3AMMO/EICTBUS C 9TUMK 3HAYEHUSIMU.
B arom pasjiesie Mbl paszbepeM crocoObl B3aMMO/EICTBUS CO 3HAYCHUAMUI
3JIEMEHTOB KOPTEkKa.
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MHnumanusaumust 3Ha4yeHui B napaMeTpbl

Bbr MOJKeTe OJHUM BbIpaskeHUEM OObSIBUTH HOBBIE APAMETPhI U IIPO-
WHUIMATU3UPOBATh B HUX 3HAUEHUS BCEX AJIEMEHTOB KopTesxka. [lyid aToro
MoCJIe KJI0UEBOTO CJIoBa var (Uau let, eciu 06bsABIsETE KOHCTAHTHI)
B CKOOKAX U yepes 3alsTyio HeOOXOANMO yKa3aTh HMEHA HOBBIX Mapame-
TPOB, a MOcJIe oTlepaTopa MHUIMATU3AIMN TepenaTh koprexk. O6parure
BHUMAaHHUE, 4TO KOJMUYECTBO OOBSIBJISEMBIX TAPAMETPOB JIOJIKHO COOTBET-
CTBOBATH KOJIMYECTBY 9JIEMEHTOB KOPTEXKa (JIMCTUHT 6.5).

JInctmHr 6.5

// 3anucbiBaem 3Ha4vyeHUs KopTexa B MepeMeHHble

var (statusCode, statusText, statusConnect) = myProgramStatus
// BbIBOAUM MHPOPMaLM

print("Kog otBeta — \(statusCode)")

print("TekcT oTBeTa — \(statusText)")

print("CBasb c cepBepom — \(statusConnect)")

Koncoan:

Kon otBeTa — 200
TekcT oTBeTa — In Work
CBA3b C cepBepom — true

C nomoIpIo JAHHOTO CUHTAKCHCA MOYKHO C JIETKOCTBIO NHUITUAIM3HPOBAT
MPOU3BOJIbHBIEC 3HAUCHUS CPa3y HECKOJIBKNM mapaMerpam. /s aToro
B [IPABOM YaCTH BBIPAKEHHSI, [IOCJIE OLEPATOPA MHUIMAIH3AIIH, HE0OXO-
ZVMMO TiepeiaTh He apaMeTp, COJepsKalliil KOPTEXK, a IUTEPAT KOPTeKa
(suctunr 6.6).

JInctmHr 6.6

/* obbABnAeM [Be NepeMeHHble C OAHOBpPEMEHHOM
WHULMaNuM3aumMen MM 3HaYeHuin */

var (myName, myAge) = ("Tponnb", 140)

// BbIBOOMM UX 3HaA4YeHuA

print("Moe ums \(myName), u mHe \(myAge) net")

Koncoub:
Moe uma Tponnb, U MHe 140 neT

[Tepemeriibie myName U myAge MHUIIUATU3UPOBAHBI COOTBETCTBYIONUMUI
3HAYEHUSMHU DJIEMEHTOB KopTexa ("Tponnb", 140).

[Tpu ncnonb30BaHUM JAHHOTO CMHTAKCHCA BBl MOXKETE UTHOPUPOBATD
IIPOU3BOJIbHBIE 3JIeMEHTBI KopTexka. 71 aToro B KayecTBe UMEHHU Iiepe-
MEHHOI, COOTBETCTBYIOIIEH 9JIEMEHTY, KOTOPBIN OyaeT HTHOPHPOBATHCS,
He0OXOIMMO YKa3aTh CUMBOJT HIDKHETO MoAYepKuBanust (uctuar 6.7).
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JincTmur 6.7

/* nony4yaem TONbKO HeobxoauMbie
3HayeHuA KopTexa */
var (statusCode, _, _) = myProgramStatus

B pesysbrarte B lepeMeHHYIO statusCode 3allMIIETCS 3HAUYCHKE [1€PBOTO
aJIEMEHTa KOpTeska — myProgramStatus. OcTasbHble 3HAYEHUS OYIYT MIPO-
UTHOPUPOBAHBL.

MPUMEYAHMUE CumMBON HWXKHEro noadepkmneaHuns B Swift o6o3HayaeT nrHopvpoBa-
HWe mapameTpa. TO He eAMHCTBEHHbIM MpuUMep, rAe OH MOXET 6biTb MCMOSb30BaH.
B panbHelnweM rnpu ulyyeHUn maTepuana KHAMM Bbl elle HEOAHOKPATHO C HUM BCTpe-
TUTECD.

[loCTyn K aneMeHTaM KopTexa yepes MHAEKCHI

Kaskaprit a/ieMeHT KOpTesKa, TOMIMO 3HAUEHUSI, COEP/KUT 1[eT0UNCICH-
HBII MHIEKC, KOTOPBII MOKeT ObITh UCIIOJIb30BaH AJISI JOCTYIIA K JaH-
HOMY aJieMeHTy. VIHIeKCh Beera pactoloKeHbl TI0 TIOPSIIKY, HaunHast
¢ HyJsist. Takum 06pazoM, B kopTeske n3 N 2JIeMEHTOB WHIEKC [EPBOTO
sneMmenTa Oyzmer 0, a K IIOC/AeHEMY MOKHO OOPATUTHCS ¢ IOMOLIBIO MH-
nexca N-1.

[Ipn mocTyte K OTAETHPHOMY 9JIEMEHTY MHIEKC YKa3bIBaeTCs Yepe3 TOUKY
1I0CJIe UMEHU I1apaMeTpa, B KOTOPOM XpaHUTC KopTexk. B smcrunre 6.8
IpUBeEJIeH IPUMeEP 0CTYTIA K OT/JeJIbHBIM JIeMEHTaM KOPTEsKa.

JInctmur 6.8

// BbIBOAMM WMHPOpPMaLMK C UCMNONb30BAHWEM WMHAEKCOB
print(" Koz oTtBeTa — \(myProgramStatus.0)")
print(" TekcT oTBeTa — \(myProgramStatus.1)")
print(" CBsA3b c cepepom — \(myProgramStatus.2)")

Koncob:

Kon oTBeTa — 200

TekcT oTBeTa — In Work
CBA3b C cepBepom — true

[0CTyn K 3n1eMeHTaM KopTexa yepe3 nMeHa

ITomumo HNH/IEKCa, KasKAOMY 9JIEMEHTY KOPTEKa MOKET OBITD IIpHUCBOEHO
YHUKaJIbHOE M. VMeHa 371eMEHTOB HE ABJISIOTC 00s13aTeIbHbIM Tmapa-
METPOM 1 NCIHOJIb3YIOTCA TOJBKO A leO6CTBa NCITOJIb3OBaHUWA KopTemeﬁ.
HNmena MOTyT ObIThH JlaHbl KaK BCEM, TaK 1 YaCTHU 9JIEMEHTOB. Wwms snemen-
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Ta MOKET ObITh OIIpe/ZIeJIEHO KaK B JIMTEpaJie KOPTEKa, TaK 1 IIpU IBHOM
olpeae/JieHnu ero Tuiia.

B smuctunre 6.9 nmokasan npumep orpejiesienusi UMeH 3JIEMEHTOB KOPTeKa
yepes JuTepal.

Jinctuur 6.9

let statusTuple = (statusCode: 200, statusText: "In Work",
statusConnect: true)

VYKazaHHbIE MMEHA 2JIEMEHTOB MOTYT ObITh UCIIOJIb30BAHBI IIPH HOJyYeHUN
3HAYEHUI ATUX 2JIeMeHTOB. [Ip1 9TOM ITPUMEHSIETCSI TOT JK€ CUHTAKCUC, YTO
U TIPU JIOCTYTIE Yepe3 MHEKChI, KOT/la MHIEKC YKAa3bIBaJICI Yepe3 TOUKY
rocsie umMenu rapamerpa. Orpejiesienrie UMeH He JIMIIAET BAC BO3MOYKHO-
CTHU UCIOJIB30BaTh NHEKCHI. VIHIEKChI B KOPTEKe MOKHO 3a/I€iICTBOBATH
BCerja.

B nuctunre 6.10 ITOKa3aHO, KaK UCIIOJIb3YyIOTCS NUMEHa 9JIEMEHTOB COBMECT-
HO C UHAEKCaMU.

Jinctmur 6.10

// BbIBOAMM WMHPOPMaLMIO C UCMONb30BAHUEM WHAEKCOB
print(" Koa oTtBeTa — \(statusTuple.statusCode)")
print(" TexkcT oTBeTa — \(statusTuple.statusText)")
print(" CBs3b c cepBepom — \(statusTuple.2)")

Koncob:

Kopn oTtBeTta — 200

TekcT otBeTa — In Work
CBA3b C cepBepom — true

ﬂOCTyH K 9JIeME€HTaM C UCITIOJIb3OBaHMEM MMEH y1106Hee M HarJiaaHee, 4eM
AOCTYII Hepe3 NHAEKChI.

Kak roBopmioch paHee, MMeHa 3JIEMEHTOB MOTYT OBITh 3a/IaHbI HE TOJIBKO
B JIUTepase KOpPTexXa, HO U TPU SIBHOM ONpeJIe/IeHUH TUTIA JIaHHbIX. B -
ctunre 6.11 TOKa3aH COOTBETCTBYIONTUIN TTPUMED.

Jinctuur 6.11

/* obbABnAem KopTex C

YKa3aHWeM UMeH 3/1eMeHTOB

B OMWCaHuu Tuna */

let anotherStatusTuple: (statusCode: Int, statusText: String,
statusConnect: Bool) = (200, "In Work", true)

// BbIBOAMM 3HAYeHWe >S/1emMeHTa

anotherStatusTuple.statusCode // 200
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PefaKkTMpoBaHMe KopTexa

[l OMHOTUIIHBIX KOPTEKEH MOKHO TIPOM3BOAUTE OMEPaIlNio WHUIH-
aJM3allMy 3HAYEeHMs OJHOIO KopTexka B ApYyroil. PaccMoTpuM mpuMep
B jmuctunre 6.12.

JIncTmHr 6.12

var myFirstTuple: (Int, String) = (o, "@")
var mySecondTuple = (100, "Koa")

// Konupyem 3HayeHuWe OAHOro KopTexa B Apyron
myFirstTuple = mySecondTuple

myFirstTuple // (.0 100, .1 "Koag")

Koptesxn myFirstTuple 1 mySecondTuple UMEIOT OJIMH U TOT K€ THII JIAHHBIX,
[0ITOMY 3HAYEHHME OJAHOIO MOKET ObITh MHUIIMAJIU3UPOBAHO B IPYTOii.
¥ mepBoro Tum 3aaH SBHO, a y BTOPOTO Yepe3 NHUINATU3UPyeMoe 3Ha-
YyeHue.

WHeKchl 1 IMEHa MOTYT MCIIOJIb30BaThCs [JIsl MIBMEHEHUs 3HaYeHU 0T-
JIeJTHHBIX 2JIEMEHTOB KopTexka (suctunr 6.13).

Jinctmur 6.13

// obbABnsem KopTex

var someTuple = (200, true)

// v3MeHAeM 3HayeHue OTAENbHOrO 3SNeMeHTa
someTuple.0 = 404

someTuple.l = false

someTuple // (.0 404, .1 false)

Kopresxu ouens mupoko pacipocrpatets B Swift. K npumepy, ¢ nx momo-
IIbIO BbI MOJKETE C JIETKOCTHIO BEPHYTh U3 Ballell (GyHKIIUU He OHO, a He-
CKOJIbKO 3HaUeHN (¢ GyHKIMSMA MBI TIO3HAKOMHUMCST HECKOJIBKO TIO3Ke ).

NMPUMEYAHUE KopTexun He MO3BONAIOT CO3[aBaTb C/IOXHbIE CTPYKTYPbl [AAHHbIX,
WX €MHCTBEHHOE Ha3HayeHne — CrpynnmMpoBaTb HEKOTOPOE MHOXECTBO Pa3HOTUIMHbIX
WK1 OAHOTUMNHBIX MapaMeTpoB W nepeaaTb B TpebyeMoe MecTo. [1na co3paHWs Cnox-
HbIX CTPYKTYp HEO6X0AMMO MCMONb30BaTh CPEACTBA 0OBbEKTHO-OPUEHTUPOBAHHOMO Mpo-
rpammupoBanus (OOI), a TouHee, Knaccbl unu CTpykTypbl. C HUMKU Mbl MO3HAKOMUMCS
B lanbHeliLeM.

6.3. CpaBHEHNE KOPTEXEWN

CpaBHeHnue KopTexKel MPOU3BOAUTCS M1OCIE0BATEIbHBIM CPABHEHUEM
AIIEMEHTOB KOPTEKEN: ClepBa CPABHUBAIOTCS MEPBbIE dJIEMEHThI 000UX
KOPTEsKEH, ecJIi OHU UIEHTUYHBI, TO IPOU3BOIUTCS CPAaBHEHUE CJIETYIONIAX
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AJIEMEHTOB, U TaK Jlajiee JI0 TeX Mop, ToKa He OY/IyT O6HAPYKEHBI HeHIeH-
TUYHBIE 3JIeMeHTDI (JInCcTUHT 6.14).

JNuctuur 6.14

(1, "alpha") < (2, "beta") // true

// WCTuHa, TaK Kak 1 MeHbwe 2.

// BTOpas mapa 3/1eMeHTOB He Yy4uTbiBaeTCs

(4, "beta") < (4, "gamma") // true

// wncTuHa, Tak kak "beta" meHbwe "gamma".

(3.14, "pi") == (3.14, "pi") // true

//MCTWHA, TaK Kak BCe COOTBETCTBYHIWME SNeMeHTbl WAEHTUYHbI

MPUMEYAHME BcTpoeHHble MexaHu3Mbl Swift MO3BONSAIOT CpaBHMBATb KOPTEXM
C KOJIMYECTBOM 3/1IEMEHTOB MeHee ceMu. Npu HeobXOAMMOCTM CPaBHEHUSI KOPTEXEN
C 60MbLUMM KONIMYECTBOM 3/IEMEHTOB BaM HEOBXOAMMO peann3oBaTb COBCTBEHHbIE Me-
XaHu3Mbl. [JaHHOe orpaHuyeHue B Apple BBenM He OT NEHW: ecnn Ball KOPTeX MMeeT
60nblUOe KONMMYECTBO 3/IEMEHTOB, TO €CTb MOBOJ 3aAyMaTbCsl O TOM, YTOObl 3aMeHUTb
€ro CTPYKTYpPOWi NN KIIACCOM.



[TocnengoBaTebHOCTU
N KONnekymm

Kax u B /11060M g3bIKE IIPOrPaMMUPOBAHUs, B Swift €CTh MEXaHU3MbI
arperanyy Mpou3BOJIbHBIX 3HAUEHNH /71T MAHUTTYJISIIIAA UMY KaK eIMHBIM
3HavenreM. C MePBBIM U CAMBIM MTPOCTHIM U3 HUX (KOPTEKH ) BbI TO3HAKO-
MUJIKCDH B mpebiayIeil riaase. [ToMmumo kopresxkeii, Swift nmossosser mc-
MOJTH30BATH MTOCIEI0BATETHHOCTH W KOJIJIEKIINH, 3HAKOMCTBY C KOTOPBIMH
OyIyT HOCBAILEHBI HECKOJIBKO MOCIEAYIONUX IJIaB.

7.1. Knaccudukaums noHATUN

B namem dusnueckoMm Mupe Bce MOKET ObITh Kaaccu(UIIMPOBAHO U MO/
POOHO OIKCAHO, «Pa3JI0KEHO 110 11oJ10YKaM». s 1106010 00beKTa MOKHO
BbI/ICJIUTD CBOﬁCTBa n HaﬁTH IIPpU3HAKH, IIO KOTOPbIM OH 6yIIeT CBsA3aH
¢ ApyruME 0GBEKTaMK MU OOBEANHEH C HUMK B TPYIIIIbL

[Ipeaonokum, 9T0 Mbl XOTUM KJIACCU(PUIIUPOBATD IPYIITY (DU3NUECKUX
00BEKTOB «aBTOMOONIN». ABTOMOONIL — 3TO TEXHUYIECKOE CPEACTBO,
obJ1aaloniee B caMOM YIIPONIEHHOM BUIE ABUTATEIEM M KOJIecaMu. ABTO-
MOGHIIb — 9TO HAUBbICIIIEE TIOHSATHE B PACCMATPUBAEMOIT 00JIaCTH 3HAHUIA.
Jlio6as KOHKpeTHasi MOJe/Ib aBTO 00JajaeT OIMCAHHBIMU CBOMCTBAMMU

(IBUTATENIEM 1 KOJIECAMU ), TO €CTh OTHOCHUTCST K KATETOPUH « ABTOMOGHITIT>
(puc. 7.1).

ABTOMO6UNIN

7t X

(Opel Astra J( Tesla 3 )[vw Tiguan )

Puc. 7.1. Knaccudvkaums aBTomobunen
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Ho koneuHo ke, Ha 9TOM KJaccupuKaIis He 3akaHunBaeTcsi. Mbl MoXeM
BBIIEJIUTD €Il Pl XaPaKTePUCTUK, KOTOPbIE II03BOJIAT PasOUTh TJIaBHYIO
KaTeropuio Ha ogkaTeropuu. K mpumepy, Mo ncnoib3yeMoMy HCTOUHUKY
HEPrUU UX MOKHO PA3JIEJUTh HA ABTO C AJIEKTPOJIBUTATEIISIMU | C JIBUTA-
TeJIIMU BHYTPEHHEr0 cropanust. B aToM ciryyae KOHKpPeTHbIe MOJIEJIT MOTYT
OBITH PacTPe/IeJICHBI YKe 0 JAHHBIM MoAKaTeropusiM (puc. 7.2).

ABTOMOGUIKM

[euratent BHYyTpeHHero dnexTponsurarens

cropafmm 1‘ "
(Opel Astra )( VW Tiguan ] | Tesla 3 |

Puc. 7.2. Knaccudmkauusi asToMobuneit

Kasknas kaTeropust MosKeT ObITh OIIMCAHA IOAKATErOPHAMU 10 PA3JIYHBIM
CBOMCTBAM, a Kask/lasi KOHKPeTHast Peaiu3aliiis MOKET BXOIUTD B Pas3jiny-
Hble KaTeropun (puc. 7.3).

/ /Aa'rouoﬁﬁn \

PoboTuauposaHHan ApTomaTuavpoBaHHaa [lBuratenb BHYTPEHHEro  3nexTpogsuratens

Kopo6Ka nepega4 Kopo6Ka nej crop ?
vt

Puc. 7.3. Knaccudmkaums aBTomobunen

Kareropuu 1o cBoeii cyTn — 3T0 Beero Jmiib Habopsl TpeboBanmit. OHu He
OTHCHIBAIOT, KaK aTH TPeOOBAHIS TOTKHBI OBITH peann3oBanbl. Kateropus
«ABTOMOOWII> TPEOYET HATIMYUSA JBUTATEIS 1 KOJIEC, HO HE JaeT HUKAKIX
PEKOMEeH/IAINi 10 UX KOHKPETHOI pean3aliii.

Takne mabopsl TpeboBanuii (kaTeropun) B Swift HassIBaioTCsT MPOTO-
KoJIaMH (2 B HEKOTOPBIX JIPYTUX A3bIKaX [IPOrPaMMUPOBAHUS Bbl MOIJIN
BCTPETUTH NoHATHE uHTEepdeiica). B OyayiiemM Mbl OAPOOHO U3YyUUM
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BC€ BO3MOJKHOCTH ITPOTOKOJIOB, a TaKyK€ HAYUYNUMCA CaMOCTOATEJIbHO UX
CO3aBaTb 1 NCIIOJIb30BaTb.

Ecin xareropus — 1o Habop TpebOBaHUIA, TO HOPALOK MX Peau3alun
B p€aJIbHOM MUPE OIMCBbIBACTCA B CTaHAApTE. I/IMEHHO CTaH/IapT OIIpeae-
JISIET, YTO M KaK J0JIKHO PyHKIMOHUpoBaTh. CtanaapThl B Swift peanuso-
BaHbI B BU/I€¢ TUIIOB /IaHHbIX. [[a—/:[a, TEX CaMbIX TUITIOB JaHHBIX, C KOTOPbIMU
MbI 3BHAKOMUMCA B TEUEHHUE YK€ HECKOJIbKUX TJIaB. ]IIO6OI>'I TUIT JaHHDbIX
MOKET PeaI30BbIBATD MHOKECTBO IIPOTOKOJIOB, & MOKET M HE pealnu3o-
BbIBAaTbh X BOBCE.

B pesynbraTe peanmmsauu cTaHIapTa CO3/IAETCS KOHETHOE U3/E/INe CO
CBOVMM YHUKAJIBHBIMU XapaKTepucTUKaMu. K mpumepy, /Jis1 HECKOJIbKIX
OJMHAKOBBIX aBTOMOOM/IEH, BBIIIOJHEHHBIX 110 KOHKPETHBIM 4ePTeKaM
(cranmapram), yHukaiabHbiM Oyaer VIN.

KonkperHast peajusaliis THIIA JaHHBIX B Swift HasbiBaeTCst 0OBEKTOM,
WM 9K3EMILISAPOM (9TO CHHOHUMBI, HO Apple peKOMEH/[YeT UCIIOIb30BaTh
BTOpOE TOHsTHE). B Gy/IyTIieM MbI e1iie HeOHOKPATHO BEPHEMCST K IAHHOMY
BOIIPOCY, HECKOJIBKO Pas MoApoOHO pa3odpas ero.

B ta6u. 7.1 m0Kka3aHo COOTBETCTBHE IIOHATHI PeaJbHOTO MUPA U MUPa
Swift, a Takske HeCKOJIbKO npuMepoB. HauHuTe ee nsydeHue ¢ AByX ILeH-
TPaJIbHBIX CTOJIOIIOB.

Ta6nuua 7.1. CooTBETCTBUE NOHATUN

Mpumep u3 pe- MoHsaTHuA pe- MoHsaTHuA Mpumep m3 Swift
anbHOro Mupa anbHoro mupa | B Swift

ABTomobun Kateropust ITporokon SignedNumber (Tpe6y-
¢ GEH3UHOBBIM €T, YTOOBI TUII JJAHHBIX
JIBUraTe/IeM obecrieunBal XpaHeHue

KaK ITOJIOJKUTEJIbHBIX,
TaK 1 OTpUIlaTEJTbHbIX

yucesr)
Kia Rio Crangapt (Mo- Tun ganubIx Int
JIeJTh)
Kia Rio VIN Konkpernas DK3EMILISIP 2 (11eJ10€ YNCII0 TUTIA
XW122FX849 peasinsanus Int)

MpoTokon » Tun AaHHbIX P IK3eMnAsp — 3TO TUIIOBOM BapUAHT Pean3aliuu
dbyHKIMoHAMA B SWift, HO 3TO OTHOCUTCSI K METO[0JIOTHSIM 00BEKTHO-
OPUEHTUPOBAHHOTO 1 IIPOTOKOJI-OPUEHTHPOBAHHOTO IIPOTPAMMUPOBAHIA,
KOTOpbIe GY/IyT PACCMOTPEHBI B IAJIbHEHTIIEM.
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Kcrarn, panee BbI yrke TO3HAKOMUIUCH C HECKOJIBKUMHU ITPOTOKOJIAMU, HO
TOr/1a OHU ObLIIY HA3BAHbL KaTeropusMu. ITomHuTE O Hashable, Comparable
1 Equatable? Bce 9TO IPOTOKOIIBI, CojlepsKaliiie Tpe60BaHI/IH K (pyHKITHO-
HaJIy TUIIOB JJAaHHBIX.

NMPUMEYMAHMUE [ymato, Bbl 3aMeTUIN, YTO MaTepuasn KHUMM NOCTENEHHO YCIIOXHSAET-
csl. YBEpeH, YTO MHOrMe U3 Bac He MOMMYT BCE U Cpa3y, TakK KaK Ans 3aKperjeHus usy-
YeHHOro TpebyeTcs NpaKTUKa, MHOro MpakTUKK. MpoaomkanTe obyyeHne, U B HYXHbIN
MOMEHT flaMrnoyKa Haz rosfioBOW 3aropuTcsl, KOr4a BCe HAYHET CKaablBaTbCs B €AMHYHO
KapTUHY.

Ho B ntobom criyyae BCe, 0 YeM 5 rOBOPIO, — 3TO O4YeHb BaxkHO! Bam Heobxoanmo unTaThb,
NnepeynTbIBaTh U BUMTLIBATLCS, CTapasicb MOMAYYUTb U3 OMUCAHWUS MaKCMMyM MOMEe3HOM
nHdopMaumn.

7.2. MNMocneposaTenbHOCTH (Sequence)

ITpezncTaBsTe, 4YTO HA BAIeM CTOJIE JIeKAT Pa3HOI[BETHBIE MAPUKIL. Tak Kak
OHU MeINaT U3ydeHnto Swift (pyka MoCTOSTHHO TSHETCST IOTPOraTh UX),
BBI peraete yoparh Haloe/JIMBbIE TPEIMETHI B CTICIIUATLHbIN TIHITHHIPUYe-
CKUH Kelic, T/ie OHU pacriosiaraioTcs OinH Ha ipyrom. IIpu aTom Bbl MOskeTe
BUJIETh TOJIKO BEPXHUH miapuk. JIJist Toro 4yro0sl JoOPaThCsl K HUKHEMY,
BaM TOTpebyeTCst 10cTaTh Bee mpeblayime. TAKoH TopsIoK TPYIITUPOBKI
AMEMEHTOB B Swift HA3BIBAETCS TOCTENOBATENBHOCTHIO.

IMocaexoBarenpHOCTh (Sequence) — HAOOP BIEMEHTOB, BBICTPOCHHBIX
B ouepe/lb, B KOTOPOM €CTb BO3MOXKHOCTD OCYI[ECTBJISATD II0CJe/10Ba-
TeJIbHbIN (TT00Yepe/IHbliT) foCcTyIl K HUM. [Ipu aTOM He TiperycMOTpeH
MEeXaHU3M, TIO3BOJIAIONINH 00PATUTHCS K KAKOMY-JTHO0 OTPeIeIeHHOMY
ameMenTy. Bbl, Kak GbIIO CKa3aHO BBIIIE, MOYKETE JIUIITh OCIET0BATETBHO
nepebuparhb 3IeMeHTHI [TOCJIe0BATEIbHOCTH.

Sequence — 9TO Ha3BaHMe IIPOTOKOJIA B SWift, KOTOPBIiT onpepenser Tpebo-
BaHUS K [TOCJIEI0BAaTETbHOCTIM. EC/IN Kakoii-mbo THIT JaHHBIX TIPHHUMAET
K Peasi3aIiui IPOTOKOJI (BBITIOJIHSET ero TpebOBaHMs ), TO 3HAYEHKE HTOTO
THIA (9K3EMIIJISIP) MOKHO Ha3BaTh 11OCJe/I0BaTeIbHOCTDIO. IIpoToKO
Sequence TpeGyeT, YTOOBI THUIT JAHHBIX 00eCIIeUnBAJ XPaHEHITE MHOKECTBA
OJIHOTHUITHBIX 3HAYEHUN ¥ OPTaHU30BBIBAJ IIOCJE[0BATEJbHBIH A0CTYI
K HUM C ITOMOIIIBIO TIOCJIEI0BATETLHOTO TIepebopa.

Bepnewmcs x npumepy ¢ mapukamu. [lepes Bamu Bo3HUKIA 33/1a4a Ompe-
JIeJIUTD, €CTh JIN CPEIN HUX 3eJIeHBbIH. BbI cMOTpPHTE Ha BEPXHUH MapUK
1 TIOHUMaeTe, YTo OH KpacHbii. JlocTaeTe ero u Buaure ;xenToiil. Jloctaere
€ro U BUAUTE HYKHbII 3eIeHbLH.
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[oBOpST A3BIKOM TIPOTPAMMUPOBAHUST, HEKUIT BUPTYATIbHBIN YKAa3aTeNb B UC-
XOJTHOM COCTOSTHUM HAIpaBJieH Ha 1epBbiii mapuk. IIpoBess ero anamms
(oTrpesiesiB IBET), yKa3aTesIb IEPEXOINT K CIeyIoNIeMy MIapuKy 1 aHa-
smsupyert. 1 tak nanee (puc. 7.4).

War1. LWar 2. LWar 3. Mepexog, ...
WcxopHoe Mepexog Kk

COCTOAHME cnegyowemy
LIapuKy

°
o~ & &

Puc. 7.4. louck anemMeHTa Konnekummn

[TocsesoBaTEILHOCTH MOTYT GBITh KOHEUHBIMU U OeckoHeuHbiMU. K mpu-
Mepy, rocaenoBarenbuocTb OuboHavun (Kakmoe mocaenyionee 3Hade-
HIe — 9TO CyMMa JIBYX MPEJBIAYIINX ) SBJsIeTcs GecKoHeuHoi. TIporpamma
MOJKET MepeGupaTh 2JIEMEHTBI, HO ee KOHEI] HUKOT/[a He Oy/IeT JOCTUTHYT.

C npuMepamu THIIOB JAHHDBIX, PEATUIYIONIX TPeOOBAHMUS TTOCTIEI0BATEb-
HOCTEH, Mbl IIO3HAKOMUMCS HEMHOTO T1037K€.

7.3. Konnekuuu (Collection)

ITocjietoBaTEIBHOCTH MIPEABSIBIISIOT JOBOJIBHO OTPaHUYEHHbBIE TPEOOBAHMST
K TUIAM JIAaHHBIX, peanusyiomum ux. Cpean atux tpeboBanuii HeT Heob-
XOJIMMOCTH PeaIn3aIi MeXaHu3Ma MPSIMOTO JIOCTYIA K TPOU3BOJIBHOMY
asieMeHTy. K mpuMepy, ecjim TUTT TaHHBIX SBJISEeTCS TI0CIeI0BaTeTIbHOCTHIO,
TO JIJIST IOCTYTa K HEOOXOMMOMY 9JIEMEHTY TpeOyeTcsl OpraHn30BaTh
MOOYEPE/IHBIN JOCTYIT KO BCEM TIPEABIAYIINM 2jieMeHTaM. /7151 perenus
poGJIeMbI TIPSIMOTO JIOCTYIIA K 2JieMeHTY Swift [103BoJIsIeT NCIIoIb30BaTh
KOJITIEKIUH.

Kouneknus (Collection) — 9To mociesoBaTebHOCTD (Sequence), B KO-
TOPOH MOJKHO 06PAIaThCs K OTAeTHHOMY 9JIEMEHTY HampsiMyio. JIpyru-
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MU CJI0BaMH, Collection — 3TO IMPOTOKOJ, OCHOBAHHBIN Ha ITPOTOKOJIE
Sequence, KOTOPBIN [IPU 3TOM UMEET JOMOJHUTETbHOE TPeGOBAHUE TI0
006ecTeueHnTo PSIMOTO IOCTYTIA K a7ieMeHTaM. [TOMITMO 3TOT0, KOJITEKITHST
He MOKeT ObITh GECKOHEUHOM (B OT/IMYKE OT Sequence).

JLJist locTyma K sieMeHTaM KOJUIEKIIUE UCTIOJIb3yIoTest mHaeKes! (indicies).
OHu MoryT OBITH TIPEJCTABJIEHBI KaK B BUJIE OOBIYHOTO YHCJTOBOTO 3HA-
deHust (TTOPSIIKOBBIN HOMED AJIEeMEHTa), Tak U B BHjie HOIee CIOKHBIX
cTpyKTYp (KaK, HApuMep, B CJAOBAPSIX UK CTPOKAX, HO 00 9TOM MOTOBO-
pPHUM TI03Ke).

Ha puc. 7.5 npuBesieHa ypoIeHHast cxeMa KJIacCuOUKAIUU PacCMOTPEH-
HBIX IIPOTOKOJIOB M UX TPpebOBaHMUI.

TpebosaHuA:

pl’OtOCOl 1. XpaHeHue MHOXKECTBA OAHOTHMHbIX INEMEHTOB
2. Oprasvaauma nocneaoBaTenkHoro AoCTYNA K 3NeMeHTam
Sequence

4

TpeGoeaHuA:
protocol 1. XpaHeHWe MHOXECTBA OQHOTUNHLIX 3/IEMEHTOB
. (vacneposaHo oT Sequence)
CO' |ectl0n 2. OpraHusauwa NocnefosaTeNLHOro A0CTynNa K afieMeHTam

(wacneposaHo oT Sequence)

3. OfecnevyeHve NPAMOro OCTYNAE K 2NeMeHTaM

Puc. 7.5. Knaccudukaums npoTokosoB U nx TpeboBaHus

B GyayiieM Bbl Hay4yuTech CO3aBaTh COOCTBEHHbIE THIIbI JAHHBIX, OCHO-
BaHHBIE HA ITOCJIEA0BATEIBHOCTAX W KOJJIEKINAX. A ceifiuac HeoOX0uMOo
VIEIUTh 0c000€e BHUMaHUe HH(GOPMALIUK, HAXOASIIEHCS B 9TOI YacTH KHK-
', TAK KaK IIPUBEAEHHbII MaTepuaJl JOCTaTOYHO BaskeH U OyeT PeryJisipHoO
HCTIONTb30BATHCS B OYYIIIEM.

7.4. PaboTa c JOKYMEHTaLMEN

Ecom Yy BaC BOSHUKAIOT BOIIPOCHI ITPU N3YUYECHUN MaTepHraJa, 3TO TOBOPUT
0 TOM, 4TO 00ydeHne UAEeT IPaBUJIbHO. Ecn KaKkoii-To MaTepual OKasbiBa-
€TCS JIJIST BAC CJIOKHBIM U HEOOBSITHBIM, 9TO TAK/KE XOPOIITHiT 3HAK, TAK KaK
y Bac MOSIBJISIETCS] CTUMYJI CAMOCTOSITEIbHO UCKATh OTBETHI Ha MTOCTAB-
JIeHHBIE BOIIPOCHI U Pa3duparhbes ¢ IpobaeMHbIMI MOMeHTaMu. V3ydyenue
SI3BIKA CaMO 110 ceOe He JIaeT HaBBIKOB Pa3pabOTKU PHIIOKeHUT. [[J1st 5T0r0
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TpebyeTcst U3y4nuTh OOJIBIIOE KOJUYECTBO AONOJHUTEIbHOIO MaTepuaia,
a caMoe Ba)kKHOe — HeoOXOAMMO Hay4nuThcs paboTaTh ¢ oUIUaaIbHOM’ 10-
KyMEHTaI[HelH, ¢ TIOMOIIIBIO KOTOPOIT BbI CMOKETE OTBETUTH Ha GOJIBIITHH-
CTBO BO3HUKAIOIIIX BOIIPOCOB.

Swift umeer GoJIbIIIOE KOJUYECTBO PA3HOOGPA3HBIX TUIIOB, HO BCE OHU
OIMCAHBI B JIOKyMeHTAIUK. Panee Mbl TOBOPUJIM € BAMU, YTO TUITBI MOTYT
OBITH PasjieJieHbl Ha KaTerOPUK B COOTBETCTBUHU € PEaM3yeMbIM MU
yarmonamom (peasnzyeMbIMU TPOTOKOJIAMU ).

[Ipeasaraio Ha iprMepe pa3oOPaThCst € OHUM YTBEPKIEHUEM, O KOTOPOM
MBI TOBOPUJIN paHee. DTO IIOMOKET BaM JIydliie BOCIIPUHUMATh MaTepral,
KOTOPOMY I1OCBSIIIeHA IaHHAs 4aCTh KHUTHU.

YTBGPHQZLGHI/IGI «Bce (bYHlIaMEHTa]IbeIG TUIIBI ABJIAIOTCA XEUIUPYEMbIMI».

Hamnomuio, 4To XenmpyemMbIM Ha3bIBA€TCS TAaKOM TUII TAHHBIX, [ 3HAYe-
HUH KOTOPOTO MOKET OBbITh BbICYUTAH CIIEIMAJbHBIA YKCI0BOI Xelll, 10-
CTYII K KOTOPOMY MOJKET ObITh [TOJYY€eH Yepes CBOMCTBO hashValue. Eciu
THUII Ha3bIBAETCS XEIUPYEeMbIM, 3HAYUT, OH COOTBETCTBYET IPOTOKOJY
Hashable.

Beiiesiim 13 JTaHHOTO YTBEP KAEHUS YaCTHBIM caaydail: « Tum faHHbIX Int
SIBJISIETCST XEIITUPYEMBIM, TO €CTh COOTBETCTBYET TIPOTOKOJTY Hashables.
B Xcode Playground manuimre kox us auctunra 7.1.

JNinctuur 7.1
var intvar = 12

B nanHOM IIpUMepe co3aeTcs nepeMeHHas IeJI0INCIeHHOTO THIIA CO 3Ha-
yenueM 12. 3axxmure kaasuiry Opt U MeJKHUTE TIO UMEHU TTepEeMEHHOH,
ocJie 4ero 0To6pasutest uHGOPMAIHOHHOE OKHO, COJIEPIKAIIee CBEIEHUST
00 MMeHM, THIE IepeMeHHOI 1 MecTe ee 00bsiBiIeHus (puc. 7.6).

=

3 var intVar = 12
iy N

Declaration

var intvar: Int

Daclared In
Playground xeplaygroundpage

Puc. 7.6. BcnnbiBatollee nHGOpMaLMOHHOE OKHO

Ecav meKHy THh IO IMEHU THTIA JaHHBIX (Int), TO OTKPOETCS HOBOE OKHO,
cojiepskaitiee CIpaBOvYHYIO J0KyMeHTanuio (puc. 7.7).
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[ m] Q, Search documentation M
REST | [33] Switt }[E] 1mt

Structure

Int

A signed integer value type. Language

- Bwilt

SDK
Xeode 8.0+

Overview

On 32-bit platforms, 1nt is the same size as Int32, and on Ga-bit platforms, Framework

plicationSurvices Int is the same size as Intdd. Swilt Standard

Library
On This Page
Overview
Topics
Relationships

Topics

Converting infteT>(T)

|nlegsrs Creates a new instance from the given integer.

23] Devicetheck.
init¥<r>(exactly: T}

Puc. 7.7. OKHO €O CNpaBOYHOW OKyMeHTauuen

SZIer BbI MOJKETE O3HAKOMMUTLCA C OITMCaHMEM TUIIA JaHHBIX, a TaKKE €Tro
METO/[OB U CBOMCTB.

MPUMEYAHUE [ns paboTbl C AOKYMEHTaLMen HeobXxoAMMO 3HaAHWE aHrIMACKOro
a3blkal U K coxxaneHuto, cutyaumst Bpsa M uaMeHuTcs. OTeyecTBeHHble pa3paboTumkm
He crewaT co3aaBaTb HOBbIE MHTEpeCHble yYebHble MaTepuasbl, @ 3a4acTyto OrpaHuym-
BaKOTCS MWL NEpPEBOAOM 3apybeXxHbIX CTaTei.

Ecnun y BaC BO3HMKAIOT TPYAHOCTU C YTEHUEM aHINOA3bIYHBIX CTaTeVI, TO CaMOe BpeMs Ha-
yaTb UCMPaBnsATb CUTyaumio. B nobom Cnydae Balla Kapbepa BO MHOIOM 3aBUCUT OT 3Ha-
HUA A3blKa, KaXXaas BTopas CbVIpMa «BbIKaTblBa€T» 3TO TpeﬁOBaHMe B ONMUCaHNM BaKaHCUW.

S cunTalo, UTO HeobsI3aTENbHO TPATUTb ThICSUM PyBein exemMecsyHo Ha 3aHsaTUS C npe-
noaaeaTeneM (0CO6EHHO eCnn Y Bac YXe eCTb LIKOJbHbIN UIN MHCTUTYTCKUIA OMbIT U3Y-
YyeHus). JIMYHO A M3yyalo M NOAAEPXKMBAKD YPOBEHb S3blKa C MOMOLLbIO CleayHoLmnX
CpeacTs:

e MobunbHble Npunoxenus. Duolingo ansa cnosapHoro 3anaca, Simpler n «Moaurnor»
N5 MOBTOPeHWst rpaMMaTvki (NoC B Simpler noTpsicatoLme AeTeKTUBHbIE UCTOPUM
MOMOraloT YUMTbCSA CAyLWaTb MHOCTPaHHYIO peysb), Lingualeo ans yteHns HebonbLIMX
HECOXHbIX PaccKa3oB M TEMATUYECKMX CTaTel. Tak MOXHO C MONb301 NPOBOANTL
20-30 MUHYT foporu B OBLLECTBEHHOM TpaHCrnopTe.
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e AanTupoBaHHble KHUM. Bbl MOXeTe KynuTb, K npuMepy, «Toma Coliepa» unm «Anucy
B CTpaHe yyaec», HO afanTUpOBaHHYO AJIS YTEHWUS HOBMYKaMKU. CaMoe BaXKHOE, YTO
€CTb BO3MOXXHOCTb BbIOOpa KHUI B COOTBETCTBUM C YPOBHEM 3HaHUS si3blka. K HekoTo-
pbIM U3AaHUAM TaKxXe UayT ayamomatepuansl (TPEHMPOBKa BOCMIPUATUS Peymn Ha CryXx).

e YyebHble BMaAeo Ha Youtube. ToT xe «[MonurnoT» 6yaeT oyeHb Mofe3eH Anst Ha-
YMHAIOLLWIX.

e ObuweHune c HocuTensaMu s3bika No Skype. [ins aToro cywecTsyeT 60MbLIOe Konnye-
CTBO CEpBUCOB, rAe Bbl MOXETe HaWTu cebe napTHepa ans 6ecen (B 60nbWMHCTBE
CrlyyaeB 3TO MAaTHbIE YCyri).

e [lpocMOTp WMbMOB C OpUTrMHANBHOW AOPOXKOW. MIMeHHO 3To Bceraa 6bi1o Lenbio
M3yYeHNs1 MHOW aHIIMINCKOro s3blkal

Ho BO3MOXHO, ANg Bac MpaBW/bHbIM SBNSETCS MMEHHO ObyyeHne C npenojaBaTenem.
Camoe BaxkHoe B 3TOM fiefne — He 60aTbca npoboBaTth, He 605TbCs ownbok! N oveHb co-
BETYI0 — KaK MOXHO paHblle HauuHanTe ciywaTb peyb: necHu, GuabMbl ¢ Cy6TUTpamMm
W T. A., TaK KaK 3HaHWe A3blka He A0MKHO OKaHUMBATbCH HA YMEHWUWN YNTaTb.

Ecau nepeiitu B caMblil KOHEI[ CTPAHUI[bI OIIMCAHUS THIIA Int, TO TaM BbI
Haiizere pasnesa Comfort To, B KOTOPOM Kak pa3 U OTMUCAHBI TPOTOKOJIBL,
KOTOPBIM COOTBETCTBYET AanHbIil Tutl (puc. 7.8). Cpeayn HUX BbI HaileTe
1 YIIOMSTHYTBII BbIIIe Hashable.

Relationships

Conforms To s CKRecordValueProtocol s CVarArg
= CustomPlaygroundQuick s FixedwWidthInteger
Lookable s Hashable

» CustomReflectable # SignedInteger

Puc. 7.8. MNpoTokonbl TMNa AaHHbIX Int

O6paruTe BHUMaHKe, YTO B JJAHHOM CIHACKE OTCYTCTBYIOT IIPOTOKOJIBI
Comparable n Equatable, XOTsI paHee TOBOPUJIOCH, UTO Int, KaK U Jpyrue
(byHnnameHTaNbHBIE TUIIBI, COOTBETCTBYET U UM. C 3TUM MBI pasbepemcs
HEMHOTIO I103JKe.

Ecau menkHyTh 110 UMEHU MTPOTOKOJIA Hashable, TO TIPOU3OUIET TIEPEXO]
K €ro OIlUCcaHuio. B JaHHOM ciydae omucanue Kyjia 6osee moapobHoe, He-
ke y Int. IIpu skeslaHuM Bbl MOXKETE O3HAKOMUTDHCS € HUM.

B pasznene Adopted By mepeunciienst Bce THIIBI TaHHBIX, KOTOPBIE COOT-
BETCTBYIOT JJAaHHOMY IIpoTOKoJy. O6parute BHnManue Ha paszes [nherits
From, B HeM yKasaH y»Ke U3BECTHDBII HaM IIPOTOKOJI Equatable. B aTom
pasziesie MepedncIIsIoTCs IPOTOKOJIBL, KOTOPBIE ABISIOTCS POAUTETbCKIMI
110 OTHOIIEHHIO K aHHOMY. Takum 06pas3oMm, eciu KaKkoii-To TUII JaHHBIX
COOTBETCTBYET TPEOGOBAHUSIM TIPOTOKOJIA Hashable, TO 9TO 3HAYWT, YTO OH
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ABTOMATHYECKU COOTBETCTBYET TPeGOBAHMSIM MPOTOKOJIA Equatable. Tak
MIPOUCXOJUT U € TUTIOM Int (IIOMHUTE, BbIIE y IAHHOTO THUIIA B pasjielie
Comforts To oTcyTcTBOBasa cChIKa Ha Equatable?). Vcxomst u3 aToro
MOSKHO CKa3aTh, YTO MTPOTOKOJIBI MOTYT OBITH B OTHOIIEHUSAX «OTEIl—ChIH>.

Ho Bce elie ocraercs HesSICHBIM, KaKMM 00pa3oM TUI Int OTHOCUTCS K IIPO-
TOKOJIy Comparable. Eciiu ipoBectyt HeGOIbIION aHAIN3 U BBICTPOUTH BCIO
IETIOYKY 3aBUCUMOCTEH, TO BCe BCTaHET Ha cBou MecTa (puc. 7.9).

TN BAHHEX

Int

P

npoTOKoN npaToKkon

Hashable  Signedinteger

'

nNpoToKen

Equatable  Binaryinteger

npoToKon

Strideable

npoToKon

Comparable

Puc. 7.9. lNopsigok cnefoBaHus NpoTokonos B Tune Int

Takum 0Opas3oMm, TUII Int BBIIOJIHSET TpeOOBaHK IIPOTOKOJIA Comparable
yepe3 JMHENKY MTPOTOKOJIOB SignedInteger, BinaryInteger 1 Strideable.
Kasxaprii qouepHuii IpoToKoJ1 (ChIH) BBIIOJAHSIET TPeOOBAHMA OTLA, HO
TaK/Ke HAKJIAJIBIBAET JOMOJHITENbHBIE TPEOOBAHMSL.

Ho uro Takoe peasuzaiiust ipoTokosa? YTo 3HAUKT, €CJIM TUIT BBITIOJIHSIET
ero tpebosanus? Kak soinonsaiorcs atu tpebosanusa? Q60 BceM 5TOM Bbl
y3Haere B OyIyIIMX IJaBaX KHHUTH.

PaGoras ¢ JoKyMeHTalrelt, Bbl CMOKeTe HallTH OTBETHI IPAKTUYECKU Ha JII0-
Gbie BOITPOCHI, CBsI3aHHBIE ¢ paspaboTKoil. He Goiitech nckaTh HEOOXOANMbIE
MaTepUaIbl, 5TO MOJKET BHAYUTEIBHO YITYUIIUThH KAYECTBO BAIErO OOy YEHUS.

MPUMEYAHUE Bbl MoxeTe B Nt060M MOMEHT OTKPbITb OKHO AOKYMEHTALMM C NOMO-
wpto nyHkTa Developer Documentation B pasaene Help rnaBHoro MeHto Xcode.



[dnana3oHbl (Range)

3HAKOMCTBO C MOCJAEA0BATENBHOCTSIMU U KOJIEKIIMAMU HEOOXO01MMO
HauMHATh C MAlla30HOB — CITEIMAJbHBIX TUIIOB JAaHHBIX, TO3BOJISIONNX
cO3/1aBaTh yIOPSAOYeHHbIE MHOKECTBA MTOCAEI0BATETHbHBIX 3HAYEHU .
JlranasoHbl MOTYT OBITh KOHEUHBIMU U OECKOHEUHBIME, OTPAaHUIEHHBIMU
CJIeBa, CIIPaBa WJIM C IBYX CTOPOH. [IpuMepoMm simara3ona MOKET CIYKUTh
WHTEPBaJI, BKJIIOYAIONIN 1leJiounciaerntbie 3uadenus ot 1 g0 100, nayume
o opsiaky (1, 2, 3, ... 99, 100).

Takske OHH 1TO3BOJISIOT 3HAYUTETHHO AKOHOMUTD IAMSITh KOMITBIOTEPA,
TaK Kak s XpaHeHus JIo0oro MHOkKecTBa (IIyCTh Jake ¢ MUJIMOHAMU
9JIEMEHTOB) HEOOXO/IMMO YKa3aTh JIMIIb HaYaIbHOE 1 KOHEYHOEe 3HAUEHIe.
Bce nmpoMeKkyTOUHbIE 3JIeMEHTBI OYAYT pacCUUTaHbl AaBTOMATHUECKU.

[ co3anms mnama3oHoB NCIOTb3YIOTCA /IBA BU/A OTIEPATOPOB: TIOTYOT-
KPBITBIH (. .<) ¥ 3aKPBITHIH (.. .).

8.1. OnepaTop NONyoTKPLITOro AMana3oHa

Oreparop MOJIYOTKPBITOTO AUANa30Ha 0003HAYAETCS IBYMST TOUKAMU
u 3HaKoM Menbie (. .<). Swift npeaaraer ae GOpMbI JAHHOTO OIIEPATO-
pa: GuHapHyio (OIepaTop pasMelleH MeKIY OllepaHIaMu) U IPehUKCHYIO
(omepaTop pa3MeliieH 1epes OepaHiom ).

BuHapHas ¢opma onepaTopa

[lannas opMma oreparopa MCIOIb3YETCS MEKIY IBYMS ONEPaH/IaMHU,
OTIPE/IETISIONUMU TPAHUIIBI CO3/IaBAEMOTr0 TUAIa30Ha.

CUHTAKCUC
NeBas_rpaHuua. .<npasas_rpaHuua

e neBas_rpaHuua: Comparable — nepBblii 3N1EMEHT AManasoHa, 3aAaHHbIN ¢ no-
MOLLbIO COMOCTaBMMOro TUMNa AaHHbIX.
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e npaBas_rpaHuua: Comparable — 31eMeHT, CleAyIOLMIA 32 NOCNIEAHUM SNIEMEHTOM
[vanasoHa, 3alaHHbIN C MOMOLLbIO COMOCTABMMOrO TUMa AAHHbIX.

[lManasoH 3/1EMEHTOB OT JIEBON rpaHWLbl 40 MPEAWECTBYIOLEro NpaBol rpaHuLe ane-
MeHTa. B ananasoHe 1. . <N nepsbiit 3neMeHT 6yaeT 1, a nocneaHuii — N-1. HavanbHoe
3HAYeHNEe JO/HKHO 6biTb MEHbLUE WM PAaBHO KOHEYHOMy. MorbiTKa CO3AaTh AManasoH,
HanpuMep, OT 5 [0 2 MPUBEAET K OLIUGKE.

IIpumep
var myRange = 1..<500

MPUMEYAHUE O6paTtuTe BHMMaHUE, YTO MpWU OMUCAHWUN YCIIOBHBIX 3/IEMEHTOB CUH-
TaKcmnca MoryT BbITb UCMOSb30BaHbl yKa3aTenu He TOMbKO Ha KOHKPETHbIE TUMbl AaHHBbIX,
HO W Ha uesnble rpynnbl TUMOB C MOMOLLbLIO UMEH MPOTOKOMOB. Tak, Comparable roeo-
pWT O TOM, YTO UCMOJSIb30BAHHOE 3HAYEHWE LOMKHO ObITb COMOCTaBMMOro TUNa AaHHbIX,
a Collection — 0 TOM, YTO 3HaYeHWE JO/MKHO BbITb KONEKLUMEN.

PaccMOTpuM TpUMep HCTIOB30BAHUS GHHAPHOTO OTIEPATOPA TIOTYOTKPHI-
Toro Auamnazona (smctuar 8.1).

Nuctunr 8.1
let rangeInt = 1..<5

B mannom mpuMepe co3naeTcs Auana3oH 1eJ0YUCIeHHBIX 3HAUYeHUH,
BKJIIOUAOTINH 1, 2, 3 1 4 (YKa3aHHOE KOHEYHOe 3HaYeHHe 5 NCKIII0YaeTcs ),
1IOCJIe Yero OH MHUIUATU3UPYETCs KOHCTaHTe rangeInt.

Jlist co3anust AMana3zoHoB UCTIOIB3YIOTCST COOCTBEHHbBIE TUTIBI JAHHBIX
(TOYHO TaK Xe, KaK /IS CO3JIAHNS CTPOKOBBIX 3HAUCHWH MCIIONIB3YIOTCS
THUIIBI String 1 Character). Beero cyuiectByeT 4 TuIla, OIUCHIBAIONINX 9TH
YIOPSiZIOYEHHbIE MHOKECTBA 9JIEMEHTOB.

[Tpu rcronb3oBaHKU GUHAPHOTO OTIEPATOPA MOTYOTKPBITOTO JUATA30HA
CO3/IaeTCsl 3HAYCHUE TUIIA Range, a €CJU OBITh TOJTHOCTHIO TOUHBIM, TO
Range<Int>, r/ie Int olpe/essieT 11eJOUUCTeHHBIN XapaKkTep aJeMeHTOB
nuarnasona. Tak, 1o aHajornu 3HaYeHre TUIA Range<Float> Oy/ET OMUCHI-
BaTh /IMANTA30H U3 YHCEJ C TJIaBafoIell TOUKOMH, a Range<Character> — u3
CUMBOJIOB.

NMPUMEYAHUE PaHee Mbl He BCTpeYanucb C TUNaMM AaHHbIX, COAEPXALUNX B CBOMX
Ha3BaHUSX YrnoBble CKO6KW. [aHHbIA Crocob onucaHust TMna roBopuUT O TOM, YTO OH
ABNSIETCS YHMBEpPCasbHbIM WabnoHoM (Generic). B ogHOM M3 NocneaHuxX rnaB KHUMM Mbl
noapobHO paccMOTPUM MX MUCMONb30BaHMe B pa3paboTke Ha Swift.

B obwem cnyyae 6naropapsi yHuBepcanbHbIM WabnoHam npu co3pgaHum tuna (ero pea-
nm3aumm Ha Swift) ecTb BO3MOXHOCTb onpeaenuTb TpeboBaHMs K TUMy, yKasblBaeMoMy
B ckobkax. Tak, Ans Tvna Range<T> Hekul Tun T gomkeH 6biTb Comparable, To ecTb
COMNOCTaBUMbIM.,
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Kax u i71st 3Ha4eHWi APYTUX TUTIOB IAHHBIX, TPU 0OBABICHUN TapaMeTpa
BBI MOKeTe IBHO U HESBHO 33/1aBaTh €ro TUIl (JTUCcTUHT 8.2).

Jinctmur 8.2

// 3apaeM TuUN [OaHHbIX SBHO

var someRangeInt: Range<Int> = 1..<10
type(of:someRangeInt) // Range<Int>.Type

// TWN [aHHbIX OnpejeneH aBTOMaTUYeCKu

// Ha OCHOBaHWM NepeAaHHOro 3HayeHUs (HesABHO)
var anotherRangeInt = 51..<59
type(of:anotherRangeInt) // Range<Int>.Type
var angelnt: Range<Int> = 1..<10

Kak roBopusioch panee, 1ruamnasoH MOKET cO/lep:KaTh He TOJBKO IeJI0-
YycJIeHHble 3HAYEHUST, HO U 2JIEMEHTHI IPYTUX TUTOB. B muctunre 8.3
IIOKa3aHbl IIPUMEPDI CO3/1aHUA AUAIIAa30HOB C 9JI€eMEHTaMU TUIIA String,
Character 1 Double.

JNiuctmur 8.3

// BvManasoH c snemeHTamu Tuna String
var rangeString = «a»..<»z»
type(of:rangeString) // Range<String>.Type

// Bmana3oH c snemeHTamu Tuna Character
var rangeChar: Range<Character> = “a”..<”z”
type(of:rangeChar) // Range<Character>.Type

// Bvana3oH c 3nemeHTamu Tuna Double

var rangeDouble = 1.0..<5.0

type(of:rangeDouble) // Range<Double>.Typevar rangeChar = "a"..<"z"
var anotherRangeChar: Range<Character> = "b"..<"x"

B03MOKHO, BbI CIIPOCKTE, € YeM CBA3aHO TO, YTO IIPU IIepejade "a". .<"z"
yCTaHABJIMBAETCS THII JIEMEHTOB String, XOTsI B HUX COIEP/KUTCST BCETO
OIH CUMBOJL. JIOTHYHO ObLIO ObI IPEIIIONI0KNUTD, YTO TUIL JAHHBIX OyIeT
olpejiesieH Kak Character. B riraBe po (hyHaaMeHTaJbHbIe THIIBI IaHHBIX
OBLIIO paccKa3aHo, YTO IIPU HESIBHOM OIIpezie/ieHnn Tuita Swift ornaer mpez-
MOYTEHNUE ONpe/IeIEHHBIM TUTIaM (String BMeCTO Character, Double BMECTO
Float, Int BMecTO Int8). B JaHHOM ciydae POUCXOAUT TOYHO TaKast JKe
CUTYyaIlMsl: BCTpedast olepatl co 3HadeHreM "a", Swift aBromarndecku
OTHOCHUT €ro K CTPOKaM, a He K CUMBOJIAM.

Kcrarn, X04y OTMETHTb, UTO BbI H€3 KaKHUX-JI00 TTPOOJIEM CMOKETE CO3ATh
JMAala3oH "aa"..<"zz", TJle KaK/Iblil 2JIeMEeHT OJJHO3HAYHO He Character.

B kayecTBe HaYQIBLHOTO U KOHEYHOrO 3HAYEHUS B JIIOOBIX JinalrazoHax
MOJKHO HCITOJIb30BaTh HE TOJIBKO KOHKPETHbIE 3HAY€HU A, HO U IIapaMETPbI
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(TIepeMeHHbIe U KOHCTAHTBI ), KOTOPBIM 3TH 3HAYCHUST MHUIUATU3UPOBAHDI
(smuctunr 8.3a).

Jluctmur 8.3a

var firstElement = 10
var lastElement = 18
var myBestRange = firstElement..<lastElement

MpedukcHas opma onepaTopa

ﬂaHHaH (bopMa orepaTopa MUCIIOJIb3YyETCA TIePe/L OnepanioM, ImO3BOJIAI0-
UM OIIPEACJINTD IMPaBYIO T'PAHUILy AHalla30Ha.

CUHTAKCUC

. .<NpaBafA_rpaHuua

e npaBas_rpaHuua: Comparable — 31eMeHT, CleAytoLMiA 32 NOCNEAHUM SNIEMEHTOM
[vanasoHa, 3alaHHbIi C MOMOLLbIO COMOCTABMMOrO TUMa AAHHbIX.

[lnanasoH 3M1EMEHTOB, OMpeaENsIoLLMA TONIbKO MOCEAHWUI 3NEMEHT AuanasoHa (npes-
LIECTBYET yKa3aHHOM Npasoii rpaHuue). JleBasi rpaHnLa AMANa3oHa 3apaHee HeW3BeCT-
Ha. Tak, B AMANA30He . . <N NepBbiii 3N1eMeHT ByaeT He OrnpeaeneH, a nocneaHuii — N-1.
[JlaHHbIA onepaTop WCMOMb3yeTcs B TEX CMlyyasix, KOrja 3apaHee HeM3BECTeH MepBbiii
3/1EMEHT, HO HEOBXOAMMO OrPaHNYUTL AMAMA30H Crpasa.

IIpumep

var myRange = ..<500

B suctunre 8.4 puBeECH IPUMEP MCIIOTB30BAHUS TaHHOW (hOPMBI Or1e-
patopa.

JNuctuur 8.4

var oneSideRange = ..<5

type(of: oneSideRange) // PartialRangeUpTo<Int>.Type

Tum gaHHBIX CO3/IaHHOTO AMala3oHa — PartialRangeUpTo, a TOUHEE
Pa r‘tialRangeUpTo< Int>, e Int YKa3bIBa€T Ha TUIL 3HAYEHUH 9J1eMEHTOB 1H-
tepBasia. Kak u B ciryuae ¢ Range, TAHHBIN [UATIA30H MOKET COJIEPKATH 3HA-
YeHUs U IPYTUX TUTIOB JaHHBIX. B obeM caydae TUII JaHHBIX JUara30Ha,
CO3/1aBAEMOT0 C TIOMOIIIbIO TIOCT(UKCHOI (hOpMBbI, — PartialRangeUpTo<T>,
rie T — amo conocmasumviil (Comparable) THI TAHHBIX.

8.2. OnepaTtop 3aKpbITOro AnanasoHa

OmepaTop 3aKpHITOTO ANama3oHa 0603HAYAETCS B BUJE TPEX TOUEK (. .. ).
Swift npeasiaraer Tpu hopmbl: GuHapHast, mpeduKcHas (onepaTop pacio-
JIOJKEH TTOCJIe ONepania) U NOCTHUKCHAS.
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BuHapHas ¢opma onepaTopa

CUHTAKCUC
NneBas_rpaHuua. . .npasas_rpaHuua

e neBas_rpaHuua: Comparable — nepBblii 3N1EMEHT AManas3oHa, 3aZlaHHbll C no-
MOLLbIO COMOCTaBMMOrO TUMa AaHHbIX.

e npaBas_rpanuua: Comparable — mocneaHuin sneMeHT AuManasoHa, 3aAaHHbIN
C MOMOLLbIO COMOCTaBUMOrO TUMa AaHHbIX.

[InanasoH 3/1eEMEHTOB OT JIEBOW FpaHuLibl JO MPaBOV rPaHuLbl, BKIOYas KOHUbI. B auna-
nasoHe 1. . .N nepBbiii 3aneMeHT 6yaeT 1, a nocneaHni — N. HayanbHoe 3HaueHre Aomk-
HO 6bITb MeHbLUE WM PAaBHO KOHEYHOMY. [oMbiTka co34aTb AMAnasoH, Hanpumep, oT
5 [0 2 NpuBeaEeT K oLunbke.

IIpumep
var myRange = 1...100

B ymuctunre 8.5 mpuBesen mpuMep UCIOIb30BAHMS JaHHON (HOPMBI OTIe-
patopa.

Jiuctmur 8.5

var fullRange = 1...10
type(of: fullRange) // ClosedRange<Int>.Type

Tui gaHHBIX AMaNa30Ha, CO3JaHHbli OMHAPHON (hopMOil oriepaTopa, —
ClosedRange<Int>. [ToMmumo Int, B KauecTBe 3HAYEHUT MOTYT MCIOJIH30-
BAThCS U APYTHE TUIIBI JaHHBIX. B 0011eM cirydae TUII JaHHBIX JHAla30Ha,
CO3/1aBaeMOro € IoMOIIbIO 6I/IHapHoﬁ (opmbl, — ClosedRange<T>, rjie T —
3TO COTIOCTABUMBIIT (Comparable) TUTI JAHHBIX.

MNoctdukcHas dopma onepartopa

Jannas (opma 103BOJISIET CO3/IaTh, 110 CYTH, OECKOHEYHbIIT AuanasoH. /s
ATOTO HEOOXOMMO YKa3aTh TOJIBKO JIEBYIO IPAHUILY, OIIYCTUB IIPaBYIO.

CUHTAKCUC

neBasA_rpaHuua. ..

e npaBas_rpaHuua: Comparable — 371eMeHT, CleAytOLLMIA 33 MOCIEAHNM 3/IEMEHTOM
[AvanasoHa, 3alaHHbIN C MOMOLLbIO COMOCTABMMOrO TUMa AaHHbIX.

[nanasoH 3/1EMEHTOB, OMpeLENsIoWMiA TOMbKO MEPBbIV 3MEMEHT AuanasoHa. Mpasas
rpaHvua AvanasoHa 3apaHee HeusBecTHa. TakuM 06pa3oM, B AvanasoHe 1. .. Nepsbii
aneMeHT ByaeT 1, a NocneAHU 3apaHee He onpeaeneH.

IIpumep

var myRange = 10...
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ﬂaHHbIﬁ THII A1aITa30Ha MOKET OBITDH HCIIOJIb30BaH, HAlIpUMEDP, IIpn pa60Te
CO CTPOKaMU, KOT/[a Bbl XOTUTE IIPOCMOTPETH BCE€ €€ CMMBOJIbI, HAYWHAasL
C IIEPBOTO, HO TIPU 3TOM /IJINHA CTPOKU 3apaHee HEN3BECTHA.

B mmactunre 8.6 mpuBeien mpuMep UCMOIb30BAHUS TTOCT(HUKCHON (DOPMBI
OrepaTopa JIJIsl CO3aHUsT IUATIa30HA.

Jinctmur 8.6

var infRange = 1...
type(of: infRange) // PartialRangeFrom<Int>.Type

Tun ganHbBIX faHHOTO aAMalla3oHa — PartialRa ngeFrom<Int>, r/e, Kak
1 B CJIydae C IpeAblIlylluMy TUIIaMU Iiara3oHa, BMECTo Int MOryT OBITH
3Ha4YEeHUs 1 IPYTUX TUIIOB JJaHHbBIX. B obmiem cJrydae TUIL JaHHbIX J1ara3o-
Ha, CO03/[1aBaeMOT0 C ITIOMOIIBIO 6I/IHapHOI7I (bOprI, — PartialRangeFrom<T>,
rze T — 9TO COIOCTAaBUMBIIL (Comparable) THII JIAHHBIX.

MNpedukcHas dopmMa onepaTtopa

Jannas opma, mogo6H0 MpeUKCHOMY MOJYOTKPBITOMY OIIEPaTopy, OIpe-
JleJieT TOJTBKO IPABYIO TPAHUILY, HO IIPU 9TOM BKJIIOYAET €€ B J[MANa30H.

CUHTAKCUC

. ..MpaBaA_rpaHuua

e npaBas_rpanuua: Comparable — MOCNeAHWI  3NEMEHT, 3alaHHblii C MOMOLLbIO
COMOCTaBMMOrO TUMA AaHHbIX.

[ManasoH 3/1eMEHTOB, ONpeaensiolmnin TOMbKO MOCNEAHUI SNIEMEHT AnanasoHa. Jlesas
rpaHuua AvanasoHa 3apaHee HeusBecTHa. TakuM 06pa3oM, B AuanasoHe . . .N nepsbii
3N1eMeHT 6yAeT He onpeaesnieH, a NnocieaHuint — N. [laHHbI orepaTop UCMosb3yeTcs B Tex
Cnyyasix, Koraa 3apaHee HeM3BECTEH MEPBbIN 31EMEHT, HO HEOBXOAMMO OrpaHNYUTb Ana-
NasoH crpasa.

IIpumep

var myRange = ...0

Tun ganHbIX AUANa3oHa, CO3JaHHOTO C TIOMOIIbIO TTOCT(MUKCHOTO Olepa-
TOpa, — PartialRangeThrough<T>, T/ie T — 3TO COTIOCTaBUMBIN (Comparable)
TUII JaHHBIX.

B Gyayuiux riaBax Mbl TOAPOOHO pa3bepeM MpUMeEpPbl UCTOJIb30BaHUS
PaCcCMOTPEHHBIX OTIEPATOPOB.

8.3. ba3oBble cBoOMCTBa 1 MeToAbI

ITpu pabore ¢ aranasoHaMu Bbl MOKETE UCII0Jb30BaTh OOJIBIIOE KOJIM-
YEeCTBO BCTPOEHHBIX (DYHKIIMOHAIBHBIX BO3MOKHOCTEH, JOCTYITHBIX <13
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KOpPOOKH». PazpaboTurky sI3bIKa M03a60THIIICH O BAC ¥ PEATTU30BAIH BCE
HaurboJiee BOCTPEOOBAHHBIE MEXAHU3MBI.

ITpu paboTte ¢ AMATTA30HOM, COCTOSIIIUM U3 TIETOUYNCIEHHBIX 3HATEHII,
MO’KHO MCTIOJTB30BATh CBOWCTBO count JIJIST OTIPeIe/ICHNS KOTMIeCTBa aJie-
MeHTOB (suctunr 8.7).

JNinctmur 8.7

var intR = 1...10
intR.count // 10

[luist onipesieIeHUs HAJIUYUS 2JTeMEHTA B UANa30HE CIAYKUT METO]
contains(_:) (simctuHT 8.8).

Jinctmur 8.8

var floatR: ClosedRange<Float> = 1.0...2.0
floatR.contains(1.4) // true

JL1s1 oTIpesiesieHIsT HATMYNS 3JIEMEHTOB B INANa30He CIYKUT CBOHCTBO
isEmpty, BO3Bpalaoliee 3HaYeHre Tria Bool. [Ipu aTom obpaTture BHHU-
MaH¥e, 4TO CO3/IaTh MYCTON AMANA30H MOKHO TOJIBKO B CJIyYae MCII0JIb30-
BaHUS OTIEPAaTOpa MOJTYOTKPBITOTO UANa3oHa (. .<) ¢ yKasaHUeM OJ[IHA-
KOBBIX OoTiepan/1oB (auctuHr 8.9).

Jinctuur 8.9

// bvmana3oH 6e3 3/1eMeHToB
var emptyR = 0..<0
emptyR.count // ©
emptyR.isEmpty // true

// BvmanasoH C eAUWHCTBEHHbIM 3JIeMEHTOM - ©
var notEmptyR = 0...0

notEmptyR.count // 1
notEmptyR.isEmpty // false

CBoiicTBa lowerBound U upperBound II03BOJISIOT OIpee/INTh 3HAaYEeHU
JIEBOI U TIPABOI TPAHUIIBI, a METOABI min() W max() — MUHUMAJIbHOE U MaK-
CUMaJIbHOE 3HaYEHUSI, TIPaB/Ia, IOCTYITHBI OHU TOJBKO TIPH paboTe ¢ 1eJ1o-
YUCJIEeHHBIMY 3HaYeHUAMU (sucTrHT 8.10).

JNluctmur 8.10

var anotherIntR = 20..<34

anotherIntR.lowerBound // 20
anotherIntR.upperBound // 34
anotherIntR.min() // 20
anotherIntR.max() // 33



MaccumBbl (Array)

Maccus — 310 o1MH U3 HanboJiee BAXKHBIX TPEACTABUTEIEH KOJJICKIIUH,
KOTOPBII BbI ¢ GOJIBIION 10/1€il BEPOATHOCTH Oyere UCII0Ib30BaTh IPU
peaymzarnuy GyHKIMOHATA 060 TTPOrPaMMBL. YIeTnuTe 0co60e BHIMAHIE
IPUBE/ICHHOMY B 3TOH IJIaBe MaTepuay.

9.1. BBegeHue B MaccumBbl

Maccus (Array) — 970 yopsijlodeHHast KOJIJIEKIINS OTHOTUITHBIX dJIEMEH-
TOB, JIJISI IOCTYTIa K KOTOPBIM MCTIOIB3YIOTCS 1[eTOUNCIeHHbIe HHIEKCHI.
YTops1oueHHOI Ha3bIBAETCs KOJIIEKIINS, B KOTOPOI 37IeMEHTHI PAacIoa-
TalOTCSI B TIOPSIIKE, OMPEIETIEHHOM Pa3pabOTINKOM.

Kaxpiii a/ieMeHT MaccuBa — 3TO Tmapa «MHIEKC—3HaY€HUEe».

Hnoexc snemenma maccusa — 310 MeJIOUUCIEHHOE 3HAYCHHUE, HCTIOIb3yeMOoe
JUIST IOCTYTIA K 3HAYEHUSAM djieMeHTa. VIHIeKChl TeHepUpPYyIOTCsT aBTOMa-
TUYECKU IIpun [[063B.H€‘HI/II/I HOBbIX 2JIEMEHTOB. I/IHHGKC])I B MaCCuBax Ha-
YUHAIoTCA ¢ vy (He ¢ euantibl!). K mpumepy, y MaccuBa, cojiepskaiiero
5 2JIeMEeHTOB, MHjIEKC TiepBoro pase (), a mocennero — 4. VIHgexkcol Beerma
nocJeIoBaTeNbHbI U Hepa3pbIiBHBL. [Ipu yaseHun HEKOTOPOTO 3JIeMeHTa,
WHJIEKCHI BCEX MOCJIEYOIINX YMEHbBIIIATCST Ha eIMHUILY, 4TOOBI 00eCTIeYnTh
HEPa3pPBIBHOCTD.

3nauenue snemenma Maccuéa — 3To ITPON3BOJIbBHOE 3HAYCHWE OIIpe/ieIeH-
HOI'O THUIla JaHHbIX. Kax TOBOPUJIOCH paHee, SHaUYECHUA JOCTYITHDI 110 COOT-
BETCTBYIOIIIUM UM NH/IEKCaM. 3HaueHnsI BCeX 2JIEMEHTOB MacCBa JLOJIKHDBI
OBITh O/IHOT'O M TOTO K€ THuIla /JJTaHHbIX.

Co3paHune maccuBa C NMoMOLLbIO NnTepana

3HadeHne MaccuBa 3a/1a€TCA C TIOMOIIBIO Jumepaja maccueda, B KOTOpoOM
gepes 3aliATYI0 HEPEYNCTIAI0TCA 3HaYCHWA 9JIEMEHTOB.
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CUHTAKCUC
[3HayeHue_1, 3Ha4veHue_2, ..., 3HayeHue N]

e 3HayeHue: Any — 3HayeHME OYepeaHOro 3/1eMeHTa MaccuBa, MOXET 6bITb npous-
BOJIBHOIO TNa AaHHbIX.

Jlumepan maccusa BO3BpaLLaeT MaccuB, cocroswmii n3 N 2/1EMEHTOB, 3HA4Y€HUA KOTO-
pbIX UMEKT OAMH M TOT Xe TUM AaHHbIX. JluTepan O6paMﬂ$IETC)'-| KBaapaTHbIMK CKo6-
KaMu, a 3HAYeHUs1 3/IEMEHTOB B HEM OTAENSTCA ApYyr OT Apyra 3ansTbiMu. Maccus
MOXET coAep>XaTb noboe KOMMYECTBO 3/1IEMEHTOB OAHOrO Tuna. TWM AaHHbIX 3Haye-
HUN — rIpOVI3BOﬂbeIl‘;I, onpenendeTcd BaMnu B COOTBETCTBMM C KOHTEKCTOM 3afadyu.
NHOeKCbl 2n1eMeHTOB onpeaenstoTcs aBToMaTUYeckn B 3aBUCMMOCTU OT MopsiAka cne-
AOBaHUA 3/1EMEHTOB.

IIpumep
[1,1,2,3,5,8,12]

B AaHHOM npuMepe TvN AaHHbIX 3HaYeHWs KaX/aoro snemeHTa Maccvea — Int. Mac-
CUB UMeeT 7 anemMeHTOoB. lNepBble ABa (C MHAeKcaMun © 1 1) UMeT OAMHAKOBbIE 3HaYe-
HMA — 1. 3HayeHvie NoCeAHEro 31eMeHTa MaccBa C MHAEKCOM 6 paBHO 12.

MaCCI/IBbI, KaK ¥ JIIo0ObIe Apyrue sHa4€eHusd, MOryT OBITD 3aIIMCAHbI B I1apa-
METPbI. HPI/I MCIIOJIb3OBAHMHN KOHCTAaHTbI I/IHI/IL[I/Ia]II/ISI/IpOBaHHblf/)I MacCuB
ABJIAECTCA HEM3MEHACMDBIM. HpI/IMep CO3/IaHMA N3MEHAEMOTO 1 HEU3MEH A~
€MOI'0 MaCCHrBa ITPUBE/IEH B JINCTUHTE 9.1.

Jinctuur 9.1

// HeusmeHseMbll Maccus

// ¢ snemeHTamu Tuna String

let alphabetArray = ["a", "b", "c"]
// n3MeHseMblii Maccus

// c snemeHTamu Tuna Int

var mutableArray = [2, 4, 8]1

B nannom nuctruHre MacCUBBI € TIOMOIIBIO JIUTEPAJIOB ITPOUHUITUATUSUPO-
BaHBI ICPEMEHHBIM alphabetArray 1 mutableArray. Hensmensembrit MmaccuB
alphabetArray TIpeiHa3HAYEH /IS XPaHEHWST 3HAYEHUH TUTIA String, a U3-
MeHsIeMbIII MacCUB mutableArray — s XpaHeHUs 9JIeMEHTOB Tulia Int.
O6a MaccuBa cozep:Kar Mo Tpu sjaeMeHTa. VIHIEKChI COOTBETCTBYIOTIITX
2JIEMEHTOB 000MX MaCcCUBOB UMEIOT 3Ha4YeHud 0, 1 1 2.

NMPUMEYAHME OTtMedy, 4TO MacCMBOM MPUHATO Ha3biBaTb KaKk CamMo 3HayeHue, npes-
CTaBfIEHHOE B BUAE NUTepasna, Tak U napaMeTp, B KOTOPbI 3TO 3Ha4YeHWe 3anuncaHo.

3TO MOXXHO OTHECTU TAKXKE M K KOpTEeXaM, clioBapsM, HabopaM (MX HaM TOMbKO Npea-
CTOWT U3YUnTb) U APYrUM CTPYKTYpaM si3blka NMporpaMMMpoBaHMusl.
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Co3pgaHue maccuBa ¢ nomoulbio Array(arrayliteral:)

15 co3mannss MaccrBa ITOMUMO TIEpeIadyy JUTepajia MacCuBa MOKHO
HCII0JIb30BaTh ClleluabHble ri1obajbHble (DYHKIUU, OJHON 13 KOTOPBIX
ABJIgEeTCSa Array (arrayLiteral:).

CUHTAKCUC

Array(arraylLiteral: 3HayeHune_1, 3HayeHue_2, ...,3HadyeHue_N)

e 3Ha4veHue: Any — 3HauyeHMe OYepeaHoro 3/1eMeHTa MaccuBa, MOXET 6bITb Npow3-
BOJIbBHOrO TNa AaHHbIX.

OyHKUMS BO3BpaLLAeT MaccuB., coctosimii u3 N S/1IEMEHTOB, 3Ha4Y€HUA KOTOPbIX UMEIOT
OOMH U TOT XXe TUN AaHHbIX. 3HaYeHUs MPOU3BOJIbHOrO TUMA NepeaaroTcs B BUAE Cnmcka
B Ka4yecTBe BXOAHOro rnapameTpa arraylLiteral. Kaxgoe 3HayeHne OTAensieTcs oT no-
cnegywouiero 3ansTon.

IIpumep
Array(arraylLiteral: 1, 1, 2, 3, 5, 8, 12)

B AaHHOM MpuMepe B pesy/ibTaTe BbINofHeHUs dhyHKUMM 6yAeT BO3BpaLUeH Maccus, Co-
CTOSILLUMIA U3 7 LIENOYNCTIEHHBIX 3IEMEHTOB.

[Ipumep co3ganusi MaccuBa ¢ UCIOJb30BAHUEM JJAHHOW (DYHKIIMU MTPU-
BeJleH B auctunre 9.2.

Jinctmur 9.2

// co3paHuMe MaccuBa C MOMOWbBW Nepefadu Cnmucka 3HaYeHun
let newAlphabetArray = Array(arraylLiteral: "a", "b", "c")
newAlphabetArray // ["a", "b", "c"]

B pesyibrare B iepeMeHHOI newAlphabetArray OyjieT HaXOAUTHCS Mac-
CUB CTPOKOBBIX 3HAUeHUN. VIHIEKC IepBOTO 27IeMeHTa — @, a TIOCTIeTHe-
ro — 2.

MPUMEYAHUE Bo3MOXHO, Bbl 06paTuM BHMMaHWE Ha TO, YTO, MO JIOTUKE, Mbl Nepe-
[ann 3Ha4YeHne BXOAHOro apryMeHTa arrayliteral Kak «a» u ewe ABa 6e3bIMAHHbIX
aprymMeHTa. Ha caMoMm fene Bce 3T0 3HaYeHMe OAHOro apryMeHTa arraylLiteral. O TomM,
Kak Swift no3BonsieT BLINOMHATL Takol npveM, 6yaeT pacckasaHo B OAHOW M3 cnefyto-
LMX [NaB.

Co3paHune MaccuBa ¢ nomolbio Array(_:)

Taxke I CO3JaHUST MACCHBA MOKHO HCIIOJIB30BaTh IJI06AIbHYI0 (QYHK-
110 Array(_:), KOTOPO B KayecTBe BXOJQHOTO apryMeHTa HeoOX0IUMO
nepeaaTh TPOU3BOIHHYIO TIOCIEIOBATEIHHOCTD (Sequence).
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CUHTAKCUC
Array(nociefoBaTe/lbHOCTb_3HaYeHUi)

e MocfefoBaTeNbHOCTb_3Ha4veHuii: Sequence — MociefoBaTeNbHOCTb 3/IEMEHTOB,
KoTopasi 6yaeT npeobpa3oBaHa B MaccyuB.

DYHKUMS BO3BpALLAET MACCUB, COCTOSILLMI U3 3/IEMEHTOB, BXOASLUMX B NepeaHHyto Mo-

CnenoBaTenbHOCTb. MoCeAoBaTeNbHOCTb 3HAYEHUN, nepedaHHast B DYHKUMIO, MOXET

6bITb NpeacTaBieHa B BUAe Ntoboit JocTynHow B Swift nocneaoBaTensHocT (Sequence).

KaxxaoMy ee aneMeHTy 6yAeT NpPUCBOEH YHUKANbHBIN LIeIOUYMUCIEHHDI MHAEKC.

IIpumep
Array(0...10)

[vanasoH 0. . .10 SBnseTcs NocnefoBaTENbHOCTbIO 3HAYEHWIM, @ 3HAUYUT, MOXET OblTb
nepeaaH B Array(_:) ans popMmnpoBaHus Maccuea. B pesynbTaTte BbINOMHEHWS (PyHK-
umu 6yaeT Bo3BpaLLEH MaccuB, COCTOALWMM M3 11 LENOYUCNEHHBIX SNEMEHTOB, BXOASLUMX
B AnanasoH 0. . .10.

Mbl 1103HAKOMUJIUCH JIMIIb C JIBYMSI BUJAMU I1OCJI€/IOBATENbHOCTEM
(Sequence): AuarnasoHbl 1 MaccuBbl (He 3a0bIBaiiTe, 4TO Collection — 3TO
paciimpeHHblii Sequence). PaccMoTpuM ipuMep MCIOTb30BaHUS JUaTia-
30Ha JIJIsI CO3/IAaHUS MacCHBa C TIOMOIIbI0 (hyHKIMHU Array (_:). Co3naaum
MaccuB, coctosmuii n3 10 snavenuii ot 0 10 9 (mucturT 9.3).

Jinctnur 9.3

// co3paHvMe maccuBa C MOMOWbBK onepaTopa AManasoHa
let lineArray = Array(0...9)
lineArray // [0, 1, 2, 3, 4, 5, 6, 7, 8, 9]

Kasknblit a71eMeHT 110C/1e/10BaTENIbHOCTH 8. . .9 TIOJIYUUT 1eJI0UUCTIeHHbIN
uHaeKe. B jaHHOM TIpruMepe MHIEKC OYAeT COBIAAATh CO 3HAUCHUEM dJie-
MeHTa: TaK, I€PBbIil 5IeMeHT OyIeT MMeTh UHAEKC @ U 3HAUeHUe @, a I10-
CcJAeIHUN — MHAEKC 9 U 3HaYeHue 9.

MPUMEYAHUE O6paTnTe BHUMaHWE, 4TO Array(_:) B KauyecTBe BXOAHOroO rnapame-
Tpa MOXET NpuHMMaTb tobyto nocneaoBaTenbHOCTb. Ho 6yibTe 0CTOpOXHbI C 6eckoHey-
HbIMW AnanasoHamu (Tun PartialRangeFrom), Tak Kak B 3TOM Cly4yae onepauus cos-
[laHUsl MaccuBa He 3aBEPLUMTCS HUKOTAQ, MporpamMMa 3aliMeT BClO CBOGOAHYIO MaMsiThb,
nocrne Yero 3aBUCHET.

Co3pgaHure maccuBa € nomoublo Array(repeating:count:)

IToMuMO paccMOTPEHHBIX CIIOCOO0B, CYIECTBYET BO3MOMKHOCTD CO3/1aHIs
MaccuBa ¢ TOMOIIBIO (PyHKIINK Array (repeating:count: ), Bo3Bpaniarorien
MACCHUB, COCTOSIIIIUI M3 YKa3aHHOTO KOJMYECTBA OJIMHAKOBBIX (C OHUM
U TeM JKe 3HaYeHHeM ) 9JIEMEHTOB.
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CUHTAKCUC
Array(repeating: 3HayeHue, count: kKonu4ecTBO)

e 3HayeHue: Any — 3HauyeHue NMpPom3BOJILHOIO TUMa, kKoTopoe ByaAeT MOBTOPSTHCS
B Ka)KAOM 3/1eMeHTe MaccuBa.

e KOAMYeCcTBO: Int — LEoe YnCo, ONPEeaensioLLee KOMMYECTBO NOBTOPEHUIA NPo-
M3BOJSIbHOMO 3HAYEHMS.
DYHKUMSA BO3BPALLAET MACCMB, COCTOSILLMIA U3 OAVMHAKOBBLIX 3HAUYEHWI, NMOBTOPSIOLIMXCS

count pa3. ApryMeHT repeating onpeaensieT 3HayeHue, KOTopoe byaeT mpucyTCTBO-
BaTb B MAaCCMBE CTOJIbKO pa3, CKOMbKO yKa3aHO B KaYeCTBe 3HAYeHUs1 apryMeHTa count.

IIpumep
Array(repeating: "Ypa", count: 3)

B pe3ynbTaTe BbiNoNMHeHUs yHKUMM GyAeT BO3BpalLeH MaccuB, COCTOSILMIA U3 Tpex
CTPOKOBbIX 3/IEMEHTOB C OAMHAKOBbIM 3HayeHneM "Ypa". MiHaekc nepsoro snemeHTa 6y-
[IeT paBeH 0, a nocneaHero — 2.

Pacemorpum npumep ucriob3oBanus (hyHKITUY Array (repeating: count:)
JUTSE CO3/TaHMsT MaccuBa (JIUCTUHT 9.4).

Jiuctmur 9.4

// co3paHMe MaccuBa C MOBTOPAKWMMUCA 3HAYEHUAMMU
let repeatArray = Array(repeating: "Swift", count: 5)
repeatArray // ["Swift", "Swift", "Swift", "Swift", "Swift"]

MPUMEYAHUE HagepHsika Bbl 06paTuv BHUMaHUE Ha TO, YTO 5 Kak 6yaTo 6bl Tpuxk-
[bl onucan ofHy 1 Ty e dyHKUMIO C UMeHeM Array. [la, AeNCTBUTENbHO, UMSI BO BCEX
Tpex BapuaHTax OAHO U TO Xe, HO OHO OT/IMYaEeTCs HAabopOM BXOAHbLIX MapaMeTpoB —
1 ansa Swift 3To pasHble 3HadeHus. MoapobHee 3TOT BonNpoc ByAeT pacCMOTPeH B xoae
U3yYeHns PYHKLMIA.

[locTyn K aneMeHTaM MaccmBa

Cunraxcuc Swift mo3BoJIsIeT UCTIOMB30BATH WHJIEKCHI JIJIsA IOCTYIIA K 3HA-
YEHUSIM DJIEMEHTOB, KOTOPBIE YKA3BIBAIOTCS B KBAIPATHBIX CKOOKAX TTOCTE
MaccuBa (Juctunr 9.5).

Jinctuur 9.5

// HeusMeHseMmblii MaccuB

let alphabetArray = ["a", "b", "c"]
// V3MeHAeMbli Maccus

var mutableArray = [2, 4, 8]

// BOCTyn K 3/1emMeHTaM MacCuBOB
alphabetArray[1] // "b"
mutableArray[2] // 8
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C 1oMOIIbI0 MH/IEKCOB MOKHO TI0JIy4aTh IOCTYT K 3JIeMEHTaM MacCUBa He
TOJIBKO JIJIST YTEHUST, HO U JIJIs1 U3BMeHeHust 3Haduenuii (Jiuctunr 9.6).

Jinctmur 9.6

// V3MeHAeMbli Maccus

var mutableArray = [2, 4, 8]
// W3MeHeHue 3nemMeHTa MaccuBa
mutableArray[1] = 16

// BblBOA4 HOBOro MaccuBa
mutableArray // [2, 16, 8]

MPUMEYAHMUE [onbiTka MOAMMDUKALMM MACCMBA, XPAHSILLErocs B KOHCTaHTe, Bbi30-
BET OLUNGKY.

ITpu ucnosbsoBanuu olepaTopa Auarasoia MOKHO IIOJIy4UThb JOCTYII Cpa-
3y K MHOKECTBY 2JIEMEHTOB B COCTaBe MaCCUBA, TO €CTb K €r0 [10/]MACCUBY.
JlaHHBIN onepaTop J0JIKeH yKa3blBaTh HA MHEKCHI KPAallHUX 3JIEMEHTOB
BbI/IeJI1eMOT0 MHOsKecTBa. B smmcrunre 9.7 npusesier npuMep 3aMeHbl IByX
9JIeMEHTOB MaCCUBA Ha OUH HOBDBLI € [IOMOILLIO UCIIO/Ib30BAHUA OlIePAaTO-
pa nuarazona (qucTuHr 9.7).

Jinctuur 9.7

// v3MeHAeMblii MaccuB

var stringsArray = ["one", "two", "three", "four"]
// 3aMeHUM HeCKOJIbKO 3/1eMeHTOB

stringsArray[1...2] = ["five"]

stringsArray // ["one", "five", "four"]
stringsArray[2] // "four"

[Tocsre 3ameHbI IByX 9JIEMEHTOB € MH/IEKCAMU 1 ¥ 2 HA OJIMH CO 3HAUEHNEM
"five" MHJEKCDHI BCEX IIOCJIEAYIONIUX IJIEMEHTOB I1I€PECTPOUJIUCD. Bceanen-
CTBHE 9TOTO 3JIEMEHT "four", M3HAYAJIBHO UMEBIINN WHIEKC 3, TIOJTYIUIT
MHJIEKC 2, TaK KaK CTaJ TPETbUM dJI€eMEHTOM MacCuBa.

MPUMEYMAHUE VHpekcol 351eMeHTOB MaccvBa BCerga rnocrefoBaTesibHO MayT Apyr 3a
Apyrom 6e3 pa3pbIBOB B 3HAUYEHUSIX, MPY HEOBXOANMOCTU OHM MEPECTPaVBALOTCS.

9.2. Tun AaHHbIX MaccuBa

Tui faHHBIX MaccHBa OCHOBAH Ha TUIIE JAHHDBIX 3HAYCHUI €r0 9JIeMEHTOB.
CymiecTByer oiHas ¥ KpaTkas (hOpMbI 3aIUCH TUITA JIAHHBIX MACCUBA.

CUHTAKCUC
MonHas dopma 3anucu:

Array<T>
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KpaTkasi hopma 3anucu:
[T]
e T: Any — HaMMeHOBaH1e MPOW3BO/LHOMO TUMA AaHHbIX 3HAYEHUI SNIEMEHTOB MacCuBa.

MaccuB € TUMOM AaHHbIX Array<T> AO/MKEH COCTOSATb U3 3/IEMEHTOB, 3HAUYEHUS KOTOPbIX
UMEIOT TWN AaHHbX T. O6e npeacTaBneHHble (HOPMbl ONpeaensiioT OAWH U TOT Xe TuM
MaccuBa, yKasblBasi, YTO ero anemMeHTbl byayT UMeTb 3HaueHue Tuna T.

Paccmorpum nipumep u3 sincrtunra 9.7a.

Jinctuur 9.7a

// MaccuB c TuNoM AaHHbiX [String] wam Array<String>

var firstAr = Array(arrayLiteral: «a», «b», «c») // [«a», «b», «c»]
type(of: firstAr) // Array<String>.Type

// MaccuB ¢ TunoMm faHHbix [Int] wuam Array<Int>

var secondAr = Array(l..<5) // [1, 2, 3, 4]

type(of: secondAr) // Array<Int>.Type

B JAHHOM JIMCTHUHTE CO3MAI0TCA IBa MAaCCUBA, TUIT JaHHBIX KOTOPBIX OITpe-
JleJIEH HesA6HO (Ha OCHOBAHHWHU II€PEJaHHOTO SHa‘-IeHI/IH).

Taxske TUII MAaCCUBA MOKET ObITh 3aj1aH s16HO0. B aTOM cjy4dae HGO6XOHI/IMO
YKa3aTb TUII MaCCHBa Y€PE3 IBOCTOUME ITIOCJIE UMEHU ITapaMeTpa.

CUHTAKCHUC
MonHas hopma 3anucu:

var umaMaccua: Array<T> = nuTepan_maccusa
KpaTkasi hopma 3anucu:
var umaMaccua: [T] = nuTepan_maccusa

B 06ovx cryyasx 06bsBASIETCS MAaCCKB, SM1EMEHTLI KOTOPOro OMMKHbI UMETb YKa3aHHbIN
TUN AaHHbIX. TWUM MaccvBa B 3TOM Clyyae 6yaeT paBeH [T] (C KBapapaTHbIMM CKOBKaMm)
wnm Array<T>. HanoMHio, 4yto 06a 0603HauYeHMs1 SKBUBASIEHTHbI. TWUMOM KaXZaoro OT-
[leNIbHOrO 31IeMEHTa TakUX MaccuBoB siBnsieTcs T (6e3 kBagpaTHbIX CKO6OK).

IIpumep
var arrayOne: Array<Character> = ["a", "b", "c"]
var arrayTwo: [Int] = [1, 2, 5, 8, 11]

9.3. MaccmB — 310 value type

MaccuB sgBJasgeTcs 3HAaUMMbIM TUIIOM (value type), a He CChIJIOUHBIM
(reference type). ITO O3HAUYaAET, UTO MPU Tepelade 3HAUEHUST MAaCCUBA
M3 OJTHOTO TIapaMeTpa B JIPYTOM CO3/IAeTCs ero KOMus, PeJlaKTHPOBAHME
KOTOPOI He BAUGET Ha UCXOAHYIO KOJJIEKITUIO.
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B smmcTunre 9.76 nokasaH mpuMep CO3AaHMI KOIUU UCXOAHOIO MacCUBa
C TIOCJIETYIOMIEeH 3aMEHOM OZTHOTO U3 €TO 3JIEMEHTOB.

Jinctmur 9.76

// WCXOQOHbIA Maccus

var parentArray = ["one", "two", "three"]

// co3paem Komuw mMaccuBa

var copyParentArray = parentArray
copyParentArray // ["one", "two", "three"]

// VW3MeHAeM 3HavyeHue B KOMUM MaCCUBa
copyParentArray[1] = "four"

// BbIBOAMM 3HAYeHWe MaCCUBOB

parentArray // ["one", "two", "three"]
copyParentArray // // ["one", "four", "three"]

HpI/I repegade nCxXoaHOoro MacCriBa B HOBBII IapaMeTp CO3/1a€TCA €T0 I10JI-
Hasa KOIIn:A. HpI/I N3MEHEHNN [[3HHOI71 KOIINM 3Ha4Y€HNE NCXO0JHOTO MaCCuBa
OCTa€TCsA IMPEKHUM.

MPUMEYAHME bByabte BHMMaTENbHbI, Tak Kak MHOrA@ MOXHO C/y4yaiiHO co34aThb
MHOMOYMCNIEHHbIE KOMUM OAHOrO W TOrO XKe MaccuBa, YTO MpUBEAET K PocTy becuenbHo
UCronb3yeMol NamMsiTu.

9.4. MycTon MaccmB

MaccuB MOKeT UMETh ITyCTOe 3HAYEHUE, TO €CTh He UMETh 3JIEMEHTOB (9TO
CJIOBHO cTpoKa 6e3 cuMBOJIOB). [/ CO3/IaHuUs TTyCTOTO MacCHBa MOKHO
HCTIOTb30BATH OJIMH U3 CJAEAYIONIIX CTOCOOO0B:

0 BHO yKa3aTb THUII CO3/laBa€MOTI'0 MacCuBa U IlepesaTh eMy 3HadueHue [ ];

0 UCIO0JIb30BaTh CIIEIUAIbHYIO (byHKuI/Ho [TvndanHbix] (), TAe TundaHHbIX
oTpeiesisieT TUTI 3HAUEHU T 3JIEMEHTOB MacCHUBa.

O6a criocoba co3panHust IMycTOro MacCuBa MPOAEMOHCTPUPOBAHbI B JIHC-
Tunre 9.8.

Jinctunur 9.8

/* obbABNAEM MacCuB C NyCTbIM 3Ha4yeHUeMm
C MoMolbl0 MepefaHHOro 3HayeHusa */

var emptyArray: [String] = [] // [1]
/* obbABNAEM MACCUB C NYCTbIM 3HAaYeHWEeM
C MoMoWbl cneunanbHon ¢yHKuum */

var anotherkEmptyArray = [String]() // []

B pesyabTraTte co34alTCA JBa MYCTBIX MacCuBa, emptyArray W ano-
therEmptyArray, yKe ¢ UHUITUAJTU3UPOBAHHBIMY 3HAUYEHUSAMU (XOTS U He
COJIEP>KAINMHU 3JIEMEHTOB).
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9.5. Onepaunu ¢ Maccneamm

CpaBHeHMe MaccMBOB

MaccuBbl, Tak e Kak 1 3HadyeHusd QyHAaMeHTAJIbHBIX TUIIOB JaHHBIX,
MOKHO CPaBHMBATh JIPYT C IPYTroM. /[Ba MaccuBa SIBJISIOTCS] 9KBUBAJICHT-
HBIMU:

[ ecyim KOJIMYEeCTBO 2JIEMEHTOB B CpaBHUBAEMbIX MacCHUBaX OJMHAKOBO,

0 ecim KaK/Jast COOTBETCTBYIONIAs ITapa 9JIEMEHTOB 9KBHBaJIECHTHA (I/IMeeT
OJIH1 U T€ K€ TUIIbI JaHHbIX U SHBHGHI/IS{).

PaccmoTpum ripumep cpaBHEHUS ABYX MAcCUBOB (JIMCTUHT 9.9).

Jinctuur 9.9

/* Tpu KOHCTaHTbl, KOTOpble
CTaHYT 3/7eMeHTaMuM maccuBa */

let al =1

let a2 = 2

let a3 = 3

var someArray = [1, 2, 3]
someArray == [al, a2, a3] // true

HeCMOTpH Ha TO 4TO B MaccuBe [al, a2, a3] YKa3aHbl HE 3HaY€HUS, a KOH-
CTaHTbI, CO/IEPIKaIre 9T 3HAYCHM A, YCIOBHA 9KBUBAJIECHTHOCTU MaCCUBOB
BC€ PaBHO BBITIOJIHAIOTCA.

NMPUMEYAHUE Ecnv B BawweM Koje ecTb CTpoka import Foundation wnu import
UIKit (oaHy u3 HMx Xcode nobaBnsieT aBToOMaTMYECKM Npu co3aaHnM HoBoro playground),
TO NpW NOMbITKE NPOU3BECTU CPaBHEHNE MAacCMBOB C MOMOLLbIO KOAA

someArray == [1,2,3]
MOXET BbITb OTpaxxeHa owmbka. M Ans 3Toro ectb ABE MPUYKHBI:

e C nomouiblo nUTepana MaccvBa, Kak Bbl Y3HaeTe fanee, Takke MOryT 6blTb CO3aaHbl
N Apyrve Buabl KONIEKLUMUN.

e [lvpekTviBa import noakitoyaeT BHELWHO 61bnmoTeky dyHKUMI, B KOTOPOW Cy-
LLIeCTBYET He OAMH OnepaTop 3KBMBANEHTHOCTU (==), @ LieNloe MHOXECTBO. Bce oHu
MO3BO/ISIOT CPaBHMBATL Pa3Hble BUAbI KOMEKLWIA.

B pe3synbTaTe Swift He MOXeT onpeaenvTb, Kakasi MIMEHHO KOMNEeKUMs NepeaaHa B npa-
BOW YaCTu, 1 BbI3bIBAET OLUMOKY, COOBLLAIOLLYIO 06 3TOM.

CnusHMe MaccmBoB

Co 3Hauenuem MacCCHBa, KaK 1 CO 3Ha4YeHUAMU q)yH,Z[aMeHTaJIbeIX THUIIOB
TaHHDBIX, MOKHO TPOBOANTDH PAa3JIMYHBIC OIIE€paITnm. O[[HOIL/,I N3 HUX ABJIA-
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eTcs ollepalys CAUSHU, TP KOTOPOH 3HAYEHUS JIBYX MACCHBOB CJIMBA-
10TCST B O/IHO, 00pasyst HOBbI MaccuB. QOOparnTe BHUMaHUE HA HECKOJIBKO
MOMEHTOB:

QO pe3yJabTUPYIOIINI MaccuB OyAET coepKaTh 3HAYECHUS 13 060UX Mac-
CHUBOB, HO MH/IEKCHI ATUX 3HAUYEHUII MOTYT He COBIAJATh C POJUTEb-
CKIUIMU,

O 3HauyeHUs DJIEMEHTOB IIOJIEKAINX CIINSIHUIO MaCCUBOB JOJIKHBI UMETh
O/IMH U TOT K€ THII JJTaHHbIX.

Onepaiysi CMsSTHASI IPOU3BOAKUTCS € IOMOIIIBIO YIKe H3BECTHOTO OIIepaTo-
pa cJIoKeHus (+), Kak okazaHo B juctunre 9.10.

JNiuctmur 9.10

// co3paem Tpu MaccuBa

let charsOne = ["a", "b", "c"]

let charsTwo = ["d", "e", "f"]

let charsThree = ["g", "h", "i"]

// co3paem HOBbIl MacCUB C/AUAHMEM [BYX

var alphabet = charsOne + charsTwo

// cnuBaem HOBbIi MAacCUB C TpeTbuUM

alphabet += charsThree

alphabet // ["a", "b", "c", "d", "e", "f", "g", "h", "i"]

[Monyyennoe B pesysibrate 3HaUYEHHE MaccuBa alphabet cOOpaHoO U3 Tpex

JIPYTUX MacCUBOB, IIPUUEM TIOPSI/IOK 3JIEMEHTOB COOTBETCTBYET MOPSAKY
9JICMCHTOB B MCXO/IHBIX MACCUBAX.

9.6. MHOromMmepHble MacCuBbl

JeMeHTaMi MacCuBa MOTYT OBITH 3HAYEHUS HE TOJBKO (byHIIaMeHTaJIB-
HbIX TUIIOB, HO 1 J0OBIX JAPYTUX TUIIOB JIaHHBIX, BKJIIOYasi CaM MaCCHBBI.
MaCCI/IBbI, dJIEMEHTaMU1 KOTOPBIX TaKiKe ABJAIOTCA MaCCUBbI, Ha3bIBAIOTCA
MHOTOMEPHbIMMU. HeO6XOI[I/IMO 0becIeunTh €IMHCTBO THUIIA BCEX BJIOJKEH-
HbIX MaCCHUBOB.

Paccmorpum nipumep B suctunre 9.11.

Jinctmur 9.11
var arrayOfArrays = [[1,2,3], [4,5,6], [7,8,9]]

B mannom mpuMepe co3maeTcst KOJJIEKITNS, coiepsKaliasi MHOKECTBO Mac-
CHBOB THIIA [Int] B KaueCcTBe CBOMX 3JIEMEHTOB. THITOM OCHOBHOIO MacCHBa
arrayOfArrays gaBiisgetcs [[Int]] (C yABOEHHBIMHU KBa[PATHBIMU CcKOOKaMu
C KaKJION CTOPOHBI) — 9TO 3HAYUT, UTO ITO MACCUB MACCUBOS.
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JlJist jocTyma K aJIeMEeHTY MHOTOMEPHOTO MACCHBA HEOOXOANMO YKa3biBaTh
HECKOJIbKO MH/IEKCOB (ycTuHT 9.12).

Jinctmur 9.12

arrayOfArrays = [[1,2,3], [4,5,6], [7,8,9]]
// nony4aem BJIOXEHHbI Maccus
arrayOfArrays[2] // [7, 8, 9]

// nony4aem 3neMeHT BJIOXEHHOrO MaccuBa
arrayOfArrays[2][1] // 8

Koncrpykimst arrayOfArrays[2] BO3BpalliaeT TPETUHN BIOKEHHBIN 2JIEMEHT
MaccuBa arrayOfArrays, a arrayOfArrays[2][1], UCIIOJIB3YIOIIas 1Ba NHIEK-
ca, BO3BpalllaeT BTOPOH aJIeMEHT MOIMACCUBA, COIEPKAIIETOCI B TPEThEM
9JIEMEHTE MacCuBa arrayOfArrays.

9.7. Ba3oBble CBOMCTBA U METOAbl MacCUMBOB

Maccussl — o4enp (HyHKIMOHAIbHbIE 3JIeMEHTHI s13bika. Q0 5TOM 1mo3a-
6oTuanch paspaborunku Swift, mpegoctaBuB HaOGOP CBOMCTB ¥ METO/OB,
[O3BOJIAIONINX 3HAYMTEILHO PACIIUPUTD UX BO3MOKHOCTU B CPaBHEHUM
C IPYTUMHU SA3BIKAMH.

CBoIiCcTBO count BO3BpalllaeT KOJUYECTBO 2J€MEHTOB B MaccuBe (JIHc-
tunr 9.13).

JNiuctmur 9.13

var someArray = [1, 2, 3, 4, 5]
// KONM4ecTBO 3/1eMEHTOB B MaccuBe
someArray.count // 5

Eciin 3HaueHme cBOMCTBA count PaBHO HYJIIO, TO U CBOICTBO isEmpty BO3-
Bpaiaet true (iuctunr 9.14).

Nuctuur 9.14

var emptyArray: [Int] = []
emptyArray.count // ©
emptyArray.isEmpty // true

BoI MokeTe UCTIOIb30BATH CBOWCTBO count JIJIsl TOTO, YTOOBI OJTYIUTH
Tpebyemble asieMeHThb MaccuBa (suctunr 9.15).

Jinctuur 9.15

var numArray = [1, 2, 3, 4, 5]

// KONMM4YeCcTBO 3/1IeMEeHTOB B MaccuBe

var sliceOfArray = numArray[numArray.count-3...numArray.count-1] //
[3, 4, 5]
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JlpyruM cpeiicTBOM MOJYyYUTh MHOKECTBO 3JIEMEHTOB MAacCUBA SABJISIETCS
MeTox suffix(_:) — B KaueCcTBe BXOJHOIO IIapaMeTpa emMy IepelaeTcsd
KOJIMIECTBO 3JIEMEHTOB, KOTOPbIe HEOOXOANMO TIOJNYYHTh, DJIEMEHTBI OT-
CUMTBIBAIOTCS C TTOCJIE/THETO AjieMeHTa MaccuBa (JucTuHr 9.16).

Jinctuur 9.16
let subArray = numArray.suffix(3) // [3, 4, 5]

CaoiicTBa first U last BO3BpAMaiOT NEPBHIN U TOCTEHUIN 3JIEMEHTHI
MaccuBa (mucTuHr 9.17).

Jinctuur 9.17

// BO3BpawaeT nepBblii 3NeMEeHT MaccuBa
numArray.first // 1

// BO3BpawaeT NOCNefHWU SNeMeHT MaccuBa
numArray.last // 5

C nomoipio MeToj1a append(_: ) MOKHO 100aBUTH HOBBII JIEMEHT B KOHEI]
maccuBa (ucTuHr 9.18).

Jiuctmur 9.18

numArray // [1, 2, 3, 4, 5]
numArray.append(6) // [1, 2, 3, 4, 5, 6]

Eciu maccuB XpaHuTCA B IePeMEHHOM (TO €CTh ABJISETCS U3MEHICMBIM ),
TO METOJ insert(_:at:) BCTaBJIsIET B MACCUB HOBBIN OJJMHOYHBIN JIEMEHT
C yKa3aHHBIM UHIeKcOM (ucTrHT 9.19).

JIncTuur 9.19

numArray // [1, 2, 3, 4, 5, 6]
// BCTaBnAem HOBbIN 3NEMEHT B CepejuHy Maccusa
numArray.insert(100, at: 2) // [1, 2, 1ee@, 3, 4, 5, 6]

ITpu 5TOM MHIEKCH MACCUBA TIEPECUUTHIBAIOTCSI, YUTOOBI 0OECTIEUNTH UX
MTOCJIE/IOBATEIBHOCTD.

Tak ke kKak B ciaydyae M3MEHEHUS MacCuUBa, METOJBI remove(at:),
removeFirst() U removelast() IIO3BOJILIOT yAAJIATh TpeOyeMble dJIeMeH-

Tol. [Ipy 5TOM OHI BO3BpAIMIAOT 3HAUEHNE yIATSIEMOT0 dIeMeHTa (JIHc-
tuaT 9.20).

Jinctuur 9.20

numArray // [1, 2, 100, 3, 4, 5, 6]

// yhansem TpeTui 3/eMeHT maccuBa (C uHAeKcom 2)
numArray.remove(at: 2) // 100

// yhansem nepsbil 3/eMEHT MaccuBa
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numArray.removeFirst() // 1
// yBhanaem nocnegHwWit 3n1emMeHT MaccuBa
numArray.removelLast() // 6
/* WTOroBbI MaccuB COAEPXKUT
BCEro 4yeTblpe 3anemeHTa */
numArray // [2, 3, 4, 5]

IIocie YaaneHnnsa MHACKCbI OCTAaBIINXCS 9JIEMEHTOB MaCCHBa IepecTpan-
BaioTca. B manaom cjiydyae B U'TOTOBOM MaCCHUBE numArray OCTaeTCA BCETO
4eThIpe dJIeMeHTa ¢ UHJIeKcaMn 0, 1, 2mn 3.

[t peakTMpoBaHUST MacCUBa TakyKe MOKHO MCIIOJIb30BATh METO/IbI
dropFirst(_:) u droplLast(_:), BO3BpaIaioIie HOBLIII MacCUB, B KOTO-
POM OTCYTCTBYET HECKOJIBKO IIEPBBIX WJIN MTOCJEAHUX JIEMEHTOB, HO TIpUA
ATOM He U3MEHSIONINe NCXOHYIO KOJTeKInio. Eciin B kauecTBe BXOHOTO
apryMeHTa HUYEero He IepejaBaTh, TO U3 pe3yJbraTa yaaadeTrcsa OJuH
JIEMEHT, B IIPOTUBHOM CJIy4ae — CTOJIBKO 9JIEMEHTOB, CKOJIbKO IIepelaHO
(smmactunr 9.21).

Jinctmur 9.21

numArray // [2, 3, 4, 5]

// yBanaem nocnegHuit 3nemeHT
numArray.dropLast() // [2, 3, 4]

// yBanaem Tpu nNepBbiX 3/IeMeHTa

var anotherNumArray = numArray.dropFirst(3)
anotherNumArray // [5]

numArray // [2, 3, 4, 5]

[Ipn ncrop30BaHNM TAHHBIX METO/IOB OCHOBHOU MAacCHB numArray, ¢ KO-
TOPBIM BBIIIOJHAIOTCA ollepaluy, He Mensercd. OHuU JUIIb BO3BPAIIaloT
MOJTyYMBITIEeCs 3HaUEHUE, KOTOPOe TP HEOOXOMMOCTH MOXKET ObITh 3a-
MACAHO B HOBBIN TTapaMeTp.

Metox contains(_:) ompezensieT HGaKT HAJUIUS HEKOTOPOTO AJIEMEH-
Ta B MacCHBE U BO3BpallaeT Bool B 3aBUCUMOCTH OT pesyJibrara (JImc-
tunr 9.22).

JINCTUHr 9.22

numArray // [2, 3, 4, 5]

// npoBepka CywecTBOBaHWA 3/IeMeHTa

let resultTrue = numArray.contains(4) //  true
let resultFalse = numArray.contains(10) //  false

Jly1st ToncKka MUHUMAJIBHOTO MJIM MaKCUMAaJIbHOTO 3JIeMEHTa B MacCHUBe
HPUMEHSIOTCS METObI min () M max (). JlaHHbIe METOBI PAOOTAIOT TOJIBKO
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B TOM CJIy4ae, eCJIU 9JIEMEHTBl MACCHBA MOKHO CPAaBHUTH MEKIY cOOOI
(smuctunr 9.23).

Jinctuur 9.23

let randomArray = [3, 2, 4, 5, 6, 4, 7, 5, 6]

// NOUCK MWHUMaNbHOrO dNeMeHTa

randomArray.min() // 2

// MOWCK MakKCMMaNbHOrO 3JieMeHTa

randomArray.max() // 7

Y10oObl UBMEHUTD IIOPSIOK CJIeJOBAHUS BCEX 9JIEMEHTOB MacCUBa Ha IIPO-
THUBOTIOJIOKHBIN, UCTIONb3YHTE METO/I reverse (), Kak MMOKAa3aHO B JIMCTUH-
re 9.24.

JNuctuur 9.24

var myAlphaArray = ["a", "bb", "ccc"
myAlphaArray.reverse()

myAlphaArray // ["ccc", "bb", "a"]

Metonpt sort() u sorted() MO3BOJISAIOT OTCOPTUPOBATH MACCUB TI0 BO3-
pactanuio. PazHnia Meskry HUMHU COCTOUT B TOM, UTO sort() cCOPTUPYeT
caMy 110CJIe/IOBaTeIbHOCTD, 1711 KOTOPOI OH BbI3BaH, a sorted(), 3aMeHsIs
OPUTHHAJIBHBIN MACCUB, BO3BPAIIAeT OTCOPTUPOBAHHYIO KOJLIEKITHIO (Jnc-
TiHT 9.244).

JinctmHr 9.24a

// vncxopHaa HeOTCOPTUPOBAHHAA KoONneKuuA

var unsortedArray = [3, 2, 5, 22, 8, 1, 29]

// meToa sorted() Bo3BpawaeT OTCOPTUPOBAHHYKW MOCNEAOBATENbHOCTb
// NpuM 3TOM UCXOAHBIA MAacCUB He WU3MeHAeTCA

var sortedArray = unsortedArray.sorted()

unsortedArray // [3, 2, 5, 22, 8, 1, 29]

sortedArray // [1, 2, 3, 5, 8, 22, 29]

//meTop sort() u3MeHAeT WUCXOAHbIM Maccus
unsortedArray.sort()
unsortedArray // [1, 2, 3, 5, 8, 22, 29]

Crioco6 copTUpPOBKH 110 YOBIBAHMIO 3HaYeHUI OyIeT pacCMOTPEH Jajiee
B KHUTE, B r1aBse 16.

MPUMEYAHMUE Pa3pabotumkm Swift ¢ yMOM Noaowwm K MMeHOBaHWIO AOCTYMHbIX Me-
TOAOB. B 6GONMbWMHCTBE C/ly4aeB eciim Kakou-nMbo MEeTod 3akaH4MBaeTCsl Ha -ed, TO
OH, He Tporasi UCXOAHOe 3HaYeHWe, BO3BPALLAET €ro U3MEHEHHYIO KOMUIO. AHaNIOMUYHbI
MeToq 6e3 -ed Ha KOHUEe MoaMMbULIMPYET caMy NOCEeA0BATENbHOCTD.
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9.8. Cpesbl MaccuBoB (ArraySlice)

IIpu KCII0Ib30BAHUK HEKOTOPBIX M3 OIMCAHHBIX PaHee CBOMCTB 1 METOIOB
BO3BpAIaeTCcs He MACCUB, a 3HaYeHUEe HEKOero THIIA JaHHbIX ArraySlice.
ITO MPOUCXONT, K TIPUMEPY, TIPH TOJTYUYEHUH YaCTH MaCCHBA C TOMOIIIBIO
oneparopa AManasoHa WK IIPU UCIOJb30BAHUU METOLO0B dropFirst()
1 dropLast() (sucTwaT 9.25).

Jinctmur 9.25

// WCXOQAHbIA MaccuBs

var arrayOfNumbers = Array(1...10)

// ero Tun AaHHbIX - Array<Int>

type(of: arrayOfNumbers) // Array<Int>.Type
arrayOfNumbers // [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]

// nony4um YacTb maccuBa (moamaccus)

var slice = arrayOfNumbers[4...6]

slice // [5, 6, 7]

// ero TWN JBaHHbIX OTAMYAETCA OT TWUMA MCXOLHOTrO MaccuBa
type(of: slice) // ArraySlice<Int>.Type

[Iepemennast slice MMeeT HE3HAKOMBIH BaM THII JaHHBIX ArraySlice<Int>.
Ecau Array — aT0 yriopsimoueHHOe MHOKECTBO 3JIeMEHTOB, TO ArraySlice —
9TO €T0 IIOJMHOKECTBO.

Ho B ueM HE0OXOIMMOCTb CO3/IaBaTh HOBBIN THIT IaHHBIX? TToueMy ITpoCcTo
He BO3BpalllaTh 3HaYeHUEe TUIIA Array?

IIGJIO B TOM, 4TO ArraySlice He KOIIUPYET UCXOIHBIN MacCCHB, a CCbLJIA€TCA
Ha €ro IMoJIMHOKECTBO (eCJII/I OBITH TOYHBIM, TO CCBLJIAETCA Ha TY K€ CaMyIO
001acTh HaMHTI/I). ITO cAeNAHO JIJIsT 9KOHOMUHT PECYPCOB KOMIIBIOTEDPAQ, TaK
KaK He CO3/1al0TCA U3J/IMIIHNEe KOIIMM OJHNX U TeX Ke JaHHbIX.

ITpu pabore ¢ ArraySlice HYKHO OBITh IIPEIEJbHO BHUMATEIbHBIMI, TEM
6osiee uTo Apple peKOMEH/IyeT MaKCUMaIbHO OTPAaHUYUTD €T0 UCTIOJIb30Ba-
nue. [le10 B TOM, 4TO eciin uMeeTcs ArraySlice, a Bbl yaasisieTe mapaMeTp,
XPaHSIUI UCXOAHBIN MAaCCUB, TO HA CAMOM JieJie He3aMeTHO JIJIsI BaC OH
BCe ente OyeT HAXOAUTHCS B TTAMATH, TaK KaK CCHIKA Ha €T 9JIEMEHTHI
BCE elIle CYIIECTBYET.

ITpu pabore ¢ ArraySlice BaM JIOCTYITHBI T€ K€ BO3MOKHOCTHU, UTO U TIPH
paboTe ¢ MacCUBOM, HO B OOJIBIIMHCTBE CJIy4aeB BCe ke ImoTpedyercs
mpeobpa3oBath ArraySlice B Array. J[JIsT 5TOTO MOKHO HCIIOTH30BATH YIKe
3HAKOMYIO BaM (DYHKIIUIO Array (_: ), T/Ie B KA4eCTBE BXOHOTO TTapaMeTpa
nepeaeTcs KOJIeKIus Thia ArraySlice (siuctunr 9.26).
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JIncTtuur 9.26

type(of: slice) // ArraySlice<Int>.Type
var arrayFromSlice = Array(slice)
type(of: arrayFromSlice) // Array<Int>.Type

Crour O6paTI/ITb BHUMaHUE Ha TO, YTO NH/ICKCbI ArraySlice COOTBETCTBYIOT

UHJIEKCaM UCXOAHON KOJUIEKIIUH, TO €CTh OHM He 0043aTeIbHO HAUMHAIOTCSI
¢ 0 (suctunr 9.27).

Jinctmur 9.27

// VCXOOHbIA MaccuBs

arrayOfNumbers // [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]

// ero cpe3, Mojsy4YeHHble B OLHOM W3 MpenplAywux JMCTUHI OB
slice // [5, 6, 7]

// OTheNbHbln 3n1eMeHT

arrayOfNumbers[5] // 6

slice[5] // 6



Habopsb! (Set)

Ha60pH HapAay ¢ MaCCUBaMU ABJIAIOTCA 4aCTbIO BaKHEMIIIero MexaHmsa-
Ma, ITO3BOJIAIOIIETO pa6OTaTb C MHOXECTBOM OJHOTHITHBIX 3HAUEHUM Kak
C OJIHUM.

10.1. BeegeHune B Habopol

Ha6op (Set) — 5T0 HeyIOPSIAOYEHHAS KOJUIEKIUA YHIKAIbHBIX 9JIEMEH-
TOB. B oTmiume ot MacCcHBOB, y 97IeMEHTOB Habopa HET YETKOTO TOPSIKA
CJIE/IOBAHUSI, BAJKEH JIUIITH (haKT HATMIKst HEKOTOPOTO 3HAUEHUsI B HAOOPE.
OnpejiesieHHOe 3HaYeHUE 2JIEMEHTA MOXKET CYIECTBOBATbH B HEM JIMIIIb
EIIMHOK]IbI, TO ECTh KayKJI0€ 3HAUEHE B TIPEIEax OHOT0 Habopa OJKHO
OBITH YHUKATHHBIM. BO3MOKHO, B PYCCKOSIBBIYHOI IOKYMEHTAIIHN IO S35I-
Ky Swift BbI BcTpeuasiu ipyroe HazBaHue HAOOPOB — MHONMCECMEA.

Wcxons us oTipeneseHnuA Ha60pa, SACHO, 9YTO OH ITO3BOJIAET C06paTb MHO-
JKECTBO YHUKAJIbHBIX 3HAaYEeHUN B npezaenax oJilHOTo.

[IpencraBere, 4TO BbI MPEIJIOKUIIN JIPY3bsIM COBMECTHBII BbIE3/] HA TPUPO-
y. Kaskablil 13 HUX JOJIKEH B3ATh ¢ c000ii 0qHO-ABa 6101a. Bbl 11o/1ydaere
coo0lIeHre OT IIePBOro TOBAPUINA, YTO OH BO3bMeT XJieb 1 oBoiu. Bropoii
JIPYT TOTOB MIPUBE3TH TYIIEHKY ¥ BOMY. Bce moctynusiiie 3Ha4eHus Bbl
HoMelaere B OTAeAbHbINH Habop, 4T00Obl n36eKaTh AyOIMpOBaHUs OO,
B Bamem Habope yike 4 ajieMeHTa: «xJieh», «OBOIIU», «TYIIEeHKa» U «BOIa».
Tperuii Apyr 4yTh 11033Ke COOOIIAET, YTO TOTOB B3ATh Msico u oBouu. Oj-
HAKO IIPU MIONBITKE IOMECTUTh B HAGOP 9JIEMEHT «OBOLIM» BOSHUKHET HC-
KJIIOYUTEIbHAST CUTYAIHsI, IOCKOJIBKY JJAHHOE 3HAYEHMEe YIKe TPUCYTCTBYET
B HaGope. U 11paBuJIbHO, 3a4eM BaM HyKeH BTOPOii Habop oBoiei!

BapuaHTbl co3gaHuns Habopa

Ha6op cosmaercst ¢ momoniwio tumepaia nabopa. B minane cuuTakcuca
OH WJICHTUYEH JIMTePaJy MACCUBA, HO IIPU 3TOM HE JIOJIKEH COZIePKATh
TyOMUPYIONMXCS 3HAYEHU.
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CUHTAKCUC
[3HayeHue_1, 3Ha4veHue_2, ..., 3HayeHue N]

e 3HayeHue: Hashable — 3HayeHve oyepeaHOro anemMeHTa Habopa, AOMKHO UMETb
XELNPYEMbIN TUM AAHHbIX.

Jlumepan Habopa Bo3BpaLlaeT Habop, COCTOsWMIA U3 N 371EMEHTOB, 3HAUYEHMs1 KOTOPbIX
MMEIOT OANH M TOT XXe TUN AaHHbIX. JIuTepan ykasblBaeTcs B KBaApaTHbIX CKObKax, a 3Ha-
YEeHUS OTAESbHbIX 3/IEMEHTOB B HEM pa3fAensaioTcs 3anaTbiMU. JluTepan MoXeT coaep-
XaTb NMPOM3BO/IbHOE KOIMYECTBO YHUKA/IbHbIX 3/1IEMEHTOB OAHOMO TUMa.

MPUMEYAHUE HecMoTps Ha TO YTO 3/1eMEHTLI Habopa ABNSIOTCS HeYNopsiAOYEHHbI-
MK, Swift BCe xe NpoBOAWT BHYTPEHHIOK PaboTy MO MX COPTUPOBKE W BbICTPAUBAHMIO
B MOCNeA0BaTeNbHOCTb. B MHOM cniyyae y paspaboTumka He 6bi10 6b BO3MOXHOCTM MO-
cneposarenbHoro nepebopa anemeHToB Habopa.

[N ynopsiAouMBaH1s y KaXAoro 3HauyeHusi BbICYMTLIBAETCS LMpOBOIA Xew (YKCno, Bbl-
yncnsieMoe Mo creuuasnbHoOMy anroputmy). s KaKaoro BO3MOXHOMO 3HAYEHMs Xell
Bceraa 6yAeT YHWKasbHbIM, TaK KaK OH BbICTyMaeT CBOEO6pasHbIM MHAEKCOM, HO Mpu
3TOM HefOCTYMHbIM pa3paboTumnKy. Xew MCMOob3yeTcs TONbKO AN BHYTPEHHEN COpTU-
POBKW 3HAYEHWI.

B CBSA3M C 3TUM HE KaXXAbli TUM AAHHLIX MOXXET MCMOMb30BATLCA /15 3/IEMEHTOB Habopa.
[lns TOro 4To6bl TUM AAHHBIX MMEN TaKyl BO3MOXHOCTb, OH [IO/KEH COOTBETCTBOBATb
TpeboBaHusiM npoTokona Hashable. Bce hyHAaMeHTanbHbIE TUMbI NOAAEPXKMBAIOT 3TOT
MpOTOKOJ1.

[Tpu coznanmnu Habopa HEOOGXOANMO ABHO YKA3aTh, YTO CO3/IACTCS MIMEHHO
nabop. Eciin mepemerHol miepeath utepai Habopa, To Swift pacriosnaer
B HEM JINTEPaJl MaccuBa 1 BMecTo Habopa Oy/er co3aan Maccus. 1o aToil
MPUYIHE JIJIS CO3IaHust Habopa HeoOXOIMMO UCTIONb30BAThH OJINH U3 CJie-
JYIOIUX CIIOCOOOB.

QO SBHO yKasaTh THII JaHHBIX HAGOPa ¢ UCTIOJIB30BAHUEM KOHCTPYKITHH
Set<T>, rjie T yKa3blBaeT Ha TUII 3HAYCHUI 3JIEMEHTOB CO3/1aBaeMOro
Habopa, ¥ Tepeiath JIuTepai Habopa B KauecTBe MHUIMATU3UPYEMOTO
3HAYCHUA.

IIpumep
var mySet: Set<Int> = [1,5,0]
O Hegsno 3a1aTh THTI TaHHBIX C TTOMOIIBIO KOHCTPYKIIUA Set U Tepe-

AaThb JIUTEPAJI Ha60pa C dJIeMeHmamMyy B Ka4eCTBC NHUIUAJIM3NPYEMOTO
3Ha4Y€HUA.

IIpumep
var mySet: Set = [1,5,0]
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Q Ucnosb3oBaTh HyHKIIMIO Set<T>(arrayLiteral:), SBHO yKa3bIBAIOILYIO
Ha TUII ]AHHBIX 2JIEMEHTOB MACCUBA, T7ie T YKa3blBaeT HA TUIl 3HAYECHUI
HMIEMEHTOB CO3/IaBaeMOTo Habopa, a BXOAHOM apryMeHT arraylLiteral
COJICPIKUT CIUCOK 3JIEMEHTOB.

IIpumep
var mySet = Set<Int>(arraylLiteral: 5,66,12)

Q Wcnosb3oBaTh hyHKIMIO Set(arrayliteral:), TJie BXOJHON apryMeHT
arraylLiteral COIEPIKUT CIIMCOK 3JIEMEHTOB.

IIpumep
var mySet = Set(arrayLiteral: 5,66,12)

Tun gaHHbIX HabGopa — Set<T>, rie T onpeaesIsieT THIT JaHHBIX 2JIEMEHTOB
Habopa ¥ I0JKEH ObITh XEIUPYeMbIM THITOM (Hashable).

MPUMEYAHUE [na co3gaHus HeusMeHsieMoro Habopa Mcronb3yiTte onepatop let,
B MHOM Clly4yae — onepaTop var.

B smcrunre 10.1 mpoieMOHCTPUPOBAHBI BCE IOCTYITHBIE CIIOCOODI CO3IAHUST
HabOPOB.

JNiuctmur 10.1

var dishes: Set<String> = ["xne6", "osowu", "TyweHka", "Boma"]

var dishesTwo: Set = ["xne6", "oBowu", "TyweHka", "Boga"]

var members = Set<String>(arraylLiteral: "JHakuH", "06u Ban", "Mogma")
var membersTwo = Set(arraylLiteral: "JHakun", "06u Bau", "Homa")

B 1iepeMeHHbIX members, membersTwo, dishes, dishesTwo XpaHsaTcsa HaOOPHI
YVHUKaJbHBIX 3HaueHui. [Ipu 5TOM B 00J1aCTH BBIBOIA TTOPSIZIOK 3HAUCHMIA
MOJKET He COBIIQ/IaTh C OIIPE/IEJICHHBIM B JIUTepasie. ITO CBA3aHO C TeM, YTO
HaBbOPBI — HEYTIOPSIOYEHHBIE KOJIEKITUHT HJIEMEHTOB.

10.2. MycTton Habop

ITycroii Habop, To ecTh HAOOP, 3HAYEHIE KOTOPOTO HE UMEET 3JIEMEHTOB (110
QHAJIOTHH C TIyCTBIM MAaCCHBOM ), CO37IA€TCSI € TIOMOIIBIO TIYCTOTO JIUTEPaIa
Habopa [ ] 60 BbI30Ba (DYHKIIHK Set<T>() 6€3 BXOAHBIX MapaMeTposB, rie T
oripejiesigeT TUTI JAHHBIX 3JIEMEHTOB MaccuBa. Bbl Takske MosKeTe 1mepeiaTh
JTAHHBIH JTUTEPAJ C TeJbI0 YHUITOKEHHUS BCEX 2JIEMEHTOB M3MEHIEMOTO
Habopa (TO eCcTh B KauecTBe XPaHUJINIIA UCTIOTB3YETCs TIEPEMEHHas], a He
koHcTanTa). [Ipumep npusezien B sinctunre 10.2.
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Jiuctuur 10.2

// co3paHve nycToro Habopa

var emptySet = Set<String>()

// Habop co 3HaYeHUsMM

var setWithValues: Set<String> = ["xne6", "oBown"]
// yBaneHue Bcex >/ieMeHTOB Habopa

setWithvalues = []

setWithvalues // Set([])

10.3. ba3oBble cBoOMCTBA U MeTOoAbl HAbOPOB

Habop — 310 HEYIIOPSIOUEHHAST KOJLTEKIHSI, 9JIEMEHTHI KOTOPOil HE IMEOT
nH/IeKCcoB. /1711 B3anMOIeHiCTBIS € €T0 3JIeMeHTaMH MCIIOB3YIOTCS CTIeTH-
aJIbHble METO/IbL.

Tak, /71 cO3/IaHs HOBOTO dJIeMeHTa B HabOpe MPUMEHSIETCST METO]
insert(_:), KOTOPOMY Tepenaercst co3naBaemMoe 3Hauenne. Obparure
BHIMAaHHE, YTO OHO JI0JIKHO COOTBETCTBOBATh THITY Habopa (siuctuHr 10.3).

JNuctmur 10.3

// co3paem nycToin Habop

var musicStyleSet: Set<String> = []

// BobaBnsem K HeMy HOBbIA 3eMEHT

musicStyleSet.insert("Jazz") // (inserted true, memberAfterInsert

/] "Jazz")
musicStyleSet //{"Jazz"}

B pesynsraTe BoInosiHeHUs MeTOIA insert(_:) BO3BPAIIaeTCs KOPTEK, Iep-
BBII 971eMEHT KOTOPOI'O COJIEPKUT 3HaYeHUe TUIIA Bool, XapaKTepusylolee
YCIIELTHOCTDb IPOBEAIEHHOM oriepaiuy. Ecn Bo3BpallieH true — 3JeMeHT
yCIenrHo o6aBJieH, ecii false — OH yiKe CyIIeCTBYeT B HaOOPe.

Jlig ypasienus sjeMenTa u3 Habopa UCIIOJIb3YeTCs MeTO/ remove(_: ), KO-
TOPBINT YHUUTOXKAET 9JIEMEHT C YKa3aHHBIM 3HAaUeHNEM W BO3BPAIIaeT ero
3HaYEeHUe UJIN KJII0YeBOe CJI0BO nil, €CJIi TAKOro dJIEMEHTA He CYIIeCTBYET.
Taxske BBI MOKETE 32/I€ICTBOBATH METOJ] removeAll () 17 yAAJICHUS BCEX
asieMeHTOB Habopa (uctuHr 10.4).

Jinctuur 10.4

// co3paHne Habopa CO 3HaYeHUAMU

musicStyleSet = ["Jazz", "Hip-Hop", "Rock"]

// yBhanAaem oAWH U3 3N1EMEHTOB

var removeStyleResult = musicStyleSet.remove("Hip-Hop")
removeStyleResult //"Hip-Hop"

musicStyleSet //{"Jazz", "Rock"}

// yBhanaem HecywecTBYWWWA dNeMeHT
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musicStyleSet.remove("Classic") // nil
// yBhanaem BcCe 3/71eMeHTbl Habopa
musicStyleSet.removeAll()
musicStyleSet // Set([])

NMPUMEYAHME B nipeabiaywwem npumMepe Bbl BNepBble BCTPETUINCH C KITIOYEBBIM C/10-
BOM nil. C ero noMoLLbto ONpeaensieTcs NosHoe OTCYTCTBUE Kakoro-nnbo 3HaveHus. Ero
noapobHOMy u3yyenuto 6yaeT nocesileHa rnasa 14.

Y Bac Mor BO3HWKHYTb BOMPOC, MOYEMyY B C/lyyae, ecliv 3NeMeHT He 6bin yaasneH, Bo3-
BpallaeTcs nil, a He false. [leno B ToM, 4To false caMo Mo cebe SBNSETCS 3HaYEeHVEM
XeLMpyemoro Tuna Bool. 3TO 3HAUWT, YTO HAbOP BMOSHE MOXET MMETb TUM Set<Bool>.
Ecnu 6bl AaHHbIV MeTOA BepHYN false, TO 6bi710 6bl TOMMYHO YTBEPXKAATb, UTO U3 Habopa
6bIN1 yAaneH aMeMeHT C UMEHHO TaKUM 3HaYeHUEM.

B cBoto ouepesb, MonyunB nil, MOXHO OAHO3HAYHO CKasaTb, YTO WMCKOMbIN 3NEMEHT
OTCYTCTBYET B Habope.

ITpoBepka (haxTa HATIMYMST 3HAYEHVST B HAOOPE OCYIIECTBISETCS METOIOM
contains(_:), KOTOPBIl BO3BpAIllaeT 3HAYEHKE THIIA Bool B 3aBUCHMOCTH
ot pegyJbrara mpoepku (smctunr 10.5).

JNiuctmur 10.5

musicStyleSet = ["Jazz", "Hip-Hop", "Rock", "Funk"]
// npoBepka cywecTBOBaHWA 3HayeHus B Habope
musicStyleSet.contains("Funk") // true
musicStyleSet.contains("Pop") // false

Jluist onpezieieHrs KOJMUECTBA 3JIEMEHTOB B HAGOPe Bbl MOJKETE UCIIOJIb-
30BaTh CBOWCTBO count, BO3Bpaliaiiee mesoe uncao (auctuar 10.5a).

Jinctuur 10.5a
musicStyleSet.count //4

Onepaunun ¢ Habopamu

Habops! momo6HbI MaTeMATHYIeCKUM MHOKeCTBaM. JIBa i Gosree Habopa
MOTYT CO/IEP/KATh TIEPECEKAIONHECST U HETIEPECEKATOIIHECS MEKLY OO0t
3HaueHUSA. Swift MO3BOJISAET MOJNYYATh 3TU TPYIIIH 3HAYEHUT.

B sncrunre 10.6 cozpaiorcs TpU pasJMdYHbIX [EJ0YNUCAeHHBIX Habopa
(puc. 10.1). Oqun U3 HAOOPOB COAEPKUT YETHBIE YNCJIA, BTOPOIT — HeveT-
HbIE, TPETUIT — Te U JpyTue.

JNiuctmur 10.6

// Habop C YeTHbIMM LUppamm
let evenDigits: Set = [0, 2, 4, 6, 8]
// Habop C He4yeTHbIMM Ludpamn
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let oddDigits: Set = [1, 3, 5, 7, 9]
// Habop co cCMewaHHbMU Ludpamm
var differentDigits: Set = [3, 4, 7, 8]

P
oddDligits

differentDigits

Puc. 10.1. Tpy Habopa LeNoUYNCNIEHHBIX 3HaUYeHUI

B Habopax evenDigits, oddDigits u differentDigits CyIIECTBYIOT Kak
YHUKAIHHbIE JUIST KGKIOTO U3 HUX, TaK U OOIIHe 2TIEMEHTBI.

IIJIH Ka)KlIOﬁ ITapbl Ha60pOB MOJKHO ITPOU3BECTH CJIEAYIOIINE Ollepaliun

(puc. 10.2):
0 IIOJIy4UTb BCe ob1ue 3J1eMeHThI (intersection);

O HoJAy4YuTh Bce Hemepecekaiouuecs (He obuime) sJaeMEHTbI

(symmetricDifference),

Q TOJYYUTh BCE DITEMEHTHI 000MX HabOPOB (union);

Q NOJYYUTHh PA3HUILY DJIEMEHTOB, TO €CTh 2JIEMEHTbI, KOTOPbIE BXOJIST
B II€PBBII HAOOP, HO HE BXOALT BO BTOPOI (subtracting).

[Ipu ncnompb3oBaHUM MeTOIA intersection(_:) BO3BpaIaeTCs Ha60p, CcO-
JepsKaliii 3HaYeHus, obrne s AByx Habopos (nuctunr 10.7).

Jinctuur 10.7

var inter = differentDigits.intersection(oddDigits)
inter // {3, 7}

[1g morydeHus BceX HelepeceKalomMnXCcs 3HAUEeHUN CAYKUT METO
symmetricDifference(_:), mpeacTaBiaeHubIN B uctunre 10.8.

JNiuctmur 10.8

var exclusive = differentDigits.symmetricDifference(oddDigits)

exclusive // {4, 8, 1, 5, 9}
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a_inrersect(b) a.exclusivedr(b)
— — T
( Q > @
T -
a.union(b} a.subtract(b)
-

(//V\l :

D

Puc. 10.2. Onepaumn, npoBoamMble ¢ Habopamm

JlJist osrydeHus: Beex aJieMeHTOB 13 000ux HabopoB (MX 0ObequHeH s )
MTPUMEHSIETCST OOBEIMHSTIONTII METOT union(_: ), KaK MOKA3aHO B INCTHH-
re 10.9.

Jiuctmur 10.9

var union = evenDigits.union(oddDigits)
union // {8, 4, 2, 7, 3, 0, 6, 5, 9, 1}

Mertoj subtracting(_:) BO3BpalllaeT BCe 9JIeMEHTbI IIepBOro Habopa, Ko-
TOpPbIE He BXOAAT BO BTopoil Habop (suctunr 10.10).

Jinctuur 10.10

var subtract = differentDigits.subtracting(evenDigits)
subtract // {3, 7}

OTHOLwWeHns HabopoBs

B smucrunre 10.10a cospanbr Tpu Habopa: aSet, bSet u cSet. B Hux mpu-
CYTCTBYIOT KaK YHUKAJIbHBIE, TaK U 00IIIe 3eMeHThl. VX rpadudeckoe
mpeJicTaByeHne mokasano ua puc. 10.3.

Jiuctmur 10.10a

var aSet: Set = [1, 2, 3, 4, 5]
var bSet: Set [1, 3]
var cSet: Set = [6, 7, 8, 9]
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aSet

bSet

A

e

Puc. 10.3. Tpy Habopa 3HauYeHWI C pa3NYHbIMU OTHOLLIEHWUSIMU APYT C APYroM

Ha6op aset — o710 cyneprabop st Habopa bSet, Tak Kak BKJIIOYAET B ceOst
BCe DJIEMEHTHI U3 bSet. B To ke Bpemst mabop bSet — ato cybuabop (min
noxHabop) I aSet, TaK Kak BCE AJIEMEHTHI bSet CYIIECTBYIOT B aSet.
Habopb! cSet 1 bSet ABJIAIOTCSA HEMEPECEKAONUMUCH, TaK KaK Y HUX HET
06IIUX 7TEMEHTOB, a HaOOPHI aSet M cSet — MEPECEKAIONTHECS, TAK KaK
UMEIOT 00IIHE DJIEMEHTBI.

JBa Habopa CYMTAIOTCA dKBUBAJEHTHBIME, €CJIM Y HUX OAMH 1 TOT Ke
HA0OP 3IEMEHTOB. DKBUBAJECHTHOCTH HAOOPOB MIPOBEPSIETCST € TIOMOIIBIO
oriepaTopa SKBUBAJEHTHOCTH (==), KaK Ioka3aHo B auctuare 10.11.

Jinctuur 10.11

// co3paem Konuiw Habopa

var copyOfBSet = bSet

/* B Habopax bSet n copyOfBSet oauHakoBblii cocTaB
3nemMeHToB. [poBepMM MX Ha SKBUBANEHTHOCTb */
bSet == copyOfBSet //true

Mertoj isSubset(of:) olpeeser, aBaseTcs J1 OA1H Habop cybHabopoM
ZIPyTOro, Kak bSet fst aSet (smctwar 10.12).

JNiuctmur 10.12

var aSet: Set = [1, 2, 3, 4, 5]
var bSet: Set = [1, 3]
bSet.isSubset(of: aSet) //true

Mertox isSuperset(of:) BBIYMCIIET, SIBJASETC U HAOOP CynepHabopoM
st ipyroro Habopa (smuctuar 10.13).
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Jinctmur 10.13

var aSet: Set = [1, 2, 3, 4, 5]
var bSet: Set = [1, 3]
aSet.isSuperset(of: bSet) // true

Meroj isDisjoint(with:) OIpeessier, CymecTBYIOT Jii B IBYX Habopax
o0IKe 9JIeMEeHTbI, M B cJIy4ae UX OTCYTCTBUs BO3Bpalaer true (Juc-
tunr 10.14).

Jinctuur 10.14
bSet.isDisjoint(with: cSet) // true

MeTtosbr isStrictSubset(of:) u isStrictSuperset(of:) ONpeseasioT, sB-
Jsiercst Habop cyOGHAGOPOM MM cyliepHabOPOM, He PaBHBIM yKa3aHHOMY
muokectBy (srctunr 10.15).

JNiuctmur 10.15

bSet.isStrictSubset(of: aSet) // true
aSet.isStrictSuperset(of: bSet) // true var aSet: Set = [1, 2, 3, 4, 5]

C nomotipio yxe 3HaKOMOTO MeTo/1a sorted () Bbl MOXKETE OTCOPTUPOBATH
mHa6op. [Ipu aTOM Gy/IeT BO3BpAIIEH MACCHB, B KOTOPOM BCE HJIEMEHTHI Pac-
MOJIOKeHBI 110 Bo3pactanuto (muctuHr 10.16).

Jinctuur 10.16

var setOfNums: Set = [1,10,2,5,12,23]
var sortedArray = setOfNums.sorted()
sortedArray // [1, 2, 5, 10, 12, 23]
type(of: sortedArray) // Array<Int>.Type



Cnosapwu (Dictionary)

[Tpomomkas cBOE 3HAKOMCTBO ¢ KOJUTeKIusMu (Collection), MBI paszbepem,
YTO TAKOE CJIOBAPH, /I Y€TO OHU TIPEIHA3HAYECHBI, YeM OTJIUYAIOTCS U YTO
y HUX OOTIIETO € APYTUMHU BUIAMHU KOJUTEKIINTH, a TAK/KE KaK UX MOJKHO HC-
M10JIb30BATD IIPU CO3/JAHUU IIPOTPAMM.

11.1. BeegeHue B cnosapu

CioBapp — 9TO HeyIops04eHHasd KOJJIEKIUS 2JIEMEHTOB, /U4 JI0CTyIIa
K 3HAUEHUSIM KOTOPBIX UCTIOJIB3YIOTCS CleliajbHble MHEKChI, Ha3blBa-
emble kao4amu. Kax/plil ajleMeHT coBapsl COCTOUT U3 YHUKAJIbHOIO
KJII04a, YKa3bIBAIOLIEro Ha JaHHBIN 2JIeMeHT, U 3HayeHus. B kauecrse
KJII04a BBICTYTIaeT He aBTOMATUYeCKU TeHepUPyeMblil 1[eJI0UNCIeHHBIN
nnjekc (Kak B MaccuBax), a yHUKaJIbHOE JIJIg CJI0Bapsl 3HaYeHUe [IPOU3-
BOJIBHOTO THIIQ, OIIpe/iesisieMoe IIPOrpaMMUCTOM. Halle BCero B KauecTBe
KJII0Yel UCIO0JIb3YIOTCS CTPOKOBLIC UJIN 1LieJI0YUCIeHHble 3Hadenus. Bee
KJTFOUM CJIOBAps AOJIKHBI UMETh e/INHBIN TUT JaHHBIX. To jke OTHOCUTCS
U K 3HAUEHUAM.

MPUMEYAHME YHuKanbHble KoM C/IOBapel He 06si3aHbl UMETb TUN String wnu
Int. YT06bI KaKOW-NNGO TWUM AaHHBIX MO UCMOMb30BaTLCS AN1s KNtoYel CrioBapsl, OH Aon-
XeH OblTb XelmpyeMbIM, TO eCTb BbINOAHATL TpeboBaHWs NpPoToKona Hashable (0 HeM
Mbl FOBOPUIM B OHOM U3 NpUMeYaHuil npeablayLueit rnasbl).

Kak n Ha60pbl, CJIOBapu — 9TO HEYTIOPAAOYECHHAS KOJIJICKITNA. ITO 3HA4YMT,
4YTO Bbl HE MOJKETE MOBJIUATD Ha TO, B KAKOM IIOPALKE Swift PACITIOJIOKRUT
9JIEMEHTDLIL.

Kaskzipiit ajieMeHT cjioBapsi — 9TO Hapa «Kjiod—3HadeHnues. Ves cioBa-
peil B TOM, 4T0ObI HCII0JIb30BATh YHUKAJIbHBIE TPOU3BOJIbHBIE KJIIOUM JIJIsI
JOCTYIIa K 3HAYEHUSIM, IIPH 9TOM, Kak U B Habopax, MOPSI0K CJIe[0BaHMUs
2JIEMEHTOB HEBAXKEH.
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Co3gaHue cnosaps C NOMOLLBIO NITepana cnosaps
3HavYeHMe CI0BAPST MOXKET OBITH 33IaHO C TIOMOIIIHIO IMTEPAJIa CI0Bapsi.

CUHTAKCUC
[knmtoy_1:3HaveHue_1, K0Y_2:3HavyeHue_2, ..., KY_N:3HaveHue_N]

e KkJ/w4: Hashable — kntoy ouepegHOro anemMeHTa CnoBaps, AO/MKEH UMETb XeLunpy-
eMblii TUM AaHHbIX.

e 3HauyeHue: Any — 3HauYeHWe OYepesHOro 3MieMeHTa C/loBapsi MPOM3BOJILHOMO TUMa
[i@HHbIX.

Jlumepan criogapsi BO3BPALLAET CNI0Bapb, COCTOSAWMI U3 N 31eMeHTOoB. JluTepan obpam-
NSIETCH KBaApaTHbIMKA CKOBKaMM, @ yKasaHHble B HEM 3/IEMEHTbI Pa3aenstoTcs 3ansThi-
MU. KaXablii SN1eMEHT — 3TO Mapa «K/UY—3HauYeHne», rae KoY OTAENEH OT 3HaYeHus
[BoeTouMeM. Bce kntoun Mexay coboii OMKHBI UMETb OAMH U TOT XKe TUM AaHHbIX. ITO
OTHOCUTCS TaKKe 1 KO BCEM 3HAYEHUSM.

IIpumep

[200:"success",300: "warning",400:"error"

[laHHbIV CIOBapb COCTOMT M3 TPEX 3/IEMEHTOB, KJIOUM KOTOPLIX MMEIOT TN Int, a 3Ha-
yeHne — String. Int SBNSETCS XEWMPyeMbIM TUMOM AA@HHbIX, TO €CTb COOTBETCTBYET
TpeboBaHMsIM NPOTOKOsA Hashable.

MPUMEYMAHUE [ns co3aaHusi HEM3MEHSIEMOrO CioBaps UCMosb3yiTe onepatop let,
B MPOTUBHOM Clly4ae — onepaTtop var.

[Ipumep cosznanus cioBaps npuse/ieH B inctunre 11.1.

Jiuctmur 11.1

var dictionary = ["one":"opguH", "two": "gBa", "three":"Tpu"]

dictionary //["three": "ogun", "one": "gBa", "two": "Tpu"]_

CroBapb dictionary CONEPKUT TPU dJeMeHTa. 31ech "one", "two"
U "three" — 9TO KJIIOUN, KOTOPBIE MO3BOJISIOT MMOJTYYUTH ZOCTYTI K 3HAYE-
HUSIM 2JIEMEHTOB CJI0Bapsl. TUTIOM MaHHBIX KJIIOYEH, KaK 1 THIIOM JaHHBIX
3HAYEHNH 2JIEMEHTOB CJI0Baps, SIBJSETCS String.

IIpu TTOTBITKE CO3IAHMUS CIOBAPS C ABYMSI OMHAKOBBIMU Kmiodamu Xcode
coobuT 06 onodKe.

CozpaHue cnosaps ¢ nomolpbto Dictionary(dictionaryLiteral:)

Jlpyrum BapuanTOM CO3/IaHUS CJOBAPS CJAYXKUT QYHKIMS Dictiona-
ry(dictionaryLiteral:), IpUHUMAIONIAS CIINCOK KOPTEXKe, Kask/blil 13
KOTOPBIX OIIpeJIeNIeT Mapy «KI04—3Ha4yeHue».
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CUHTAKCUC
Dictionary(dictionaryLiteral: (knwy_1, 3HaveHue_1), (Kkaw4_2,
3HavyeHne_2), ..., (kaw4_N, 3HadeHue_N))

e KkJw4: Hashable — kntoy ouepegHOro anemMeHTa CnoBaps, AO/MKEH UMETb XeLunpy-
eMblii TUN AaHHbIX.

e 3HauyeHue: Any — 3HaUYeHWe OYepesHOro 3MieMeHTa C/I0Bapsi MPOM3BOJILHOMO TUMa
[@HHbIX.

DyHKUMSA BO3BpALLAET C/IOBapb, COCTOAWMIA U3 N 31eMeHTOB. KOpTexu, Kaxablii U3 Ko-
TOPbIX COCTOMT U3 [ABYX 3/IEMEHTOB, NEPEAAloTCs B BUAE CMMCKa B KAYeCTBe 3HaYeHus
BXOZHOr0 NapameTpa dictionarylLiteral. [epBble 3n1eMeHTbI KaXAoro KopTexa (Bbille
0603HayeHbl Kak kJoY_1, Ka4_2 1 T. A.) AOMKHbI 6bITb OAHOIO M TOrO Xe TUNa AaHHbIX.
To e OTHOCMTCS M KO BTOPbIM 3/1eEMEHTaM KaXaoro Koptexa (Bblle 0603HayeHbl kak
3HaveHue_1, 3HayeHne 2 U T. A.).

Kaxxablii KOPTEX OTAENSETCS OT MOCNeayoLero 3ansaToi. Bce nepsble 3NneMeHTbl Kop-
Texa (onpeaensiolme Koun) A0MKHbI 6bITb OAHOMO M TOrO Xe TUNa AaHHbIX. 3T OT-
HOCWTCS U KO BTOPbIM 3/71eMEHTaM (OMpeaenstolmUM 3HaUYeHs).

IIpumep
Dictionary(dictionarylLiteral: (100, "Cto"), (200, "OBecTu"),
(300, "Tpucta"))

Co3aaHue cnoBapsi C MOMOLLIbO
Dictionary(uniqueKeysWithValues:)

Emte opnum c11oco60M, KOTOPBIA MbI paCCMOTPUM, OYIET UCIIOIb30BAHUE
bynkIum Dictionary(uniquekeysWithValues: ), TO3BOJISIONIEH CO3/IATh
CJIOBaph HAa OCHOBE KOJLIEKI[UN OJIHOTUITHBIX KOPTEKEI.

B siuctunre 11.2 npuBeieH mpuMep CO3/IaHuUsT CIOBAPS 3 MAaCCUBA KOpTe-
JKell ¢ MOMOIIBIO IAaHHON (DYHKIUU.

Jinctmur 11.2

// 6a3oBas Konnekuua KopTexei (nap 3HaYeHwuin)

let baseCollection = [(2, 5), (3, 6), (1, 4)]

// co3paHue cnoBaps Ha OCHoBe 6a30BOW Koanekuuu

let newDictionary = Dictionary(uniqueKeysWithValues: baseCollection)
newDictionary //[3: 6, 2: 5, 1: 4]

B dyHkmmu Dictionary(uniqueKeysWithValues:) MCITOJTb3YyeTCS BXOTHOU
napaMerp uniqueKeysWithValues, KOTOpOMY IlepeLaeTcs KOJJIEKIU 11ap
snavenuil. Pesynprupylomuil cjioBapb COLEpKUT B KauecTBe KJo4dei
HEePBBIN BJIEMEHT Kax /[0l Hapbl 3HaYeHUH (KasKA0ro Kopreska) 6asoBoil
KOJIJIEKIINM, a B KayeCcTBe 3HAUeHUN — BTOPOM aJIeMEHT KaKJI0H mapbl
3HAYEHWH.
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Best mosiesHocTh JanHOTO criocoba MPOosIBISIETCsT TOT/IA, KOT/Ia BaM He-
06x0AMMO ¢hOPMUPOBATH CJIOBAPH HA OCHOBE J[BYX IIPOU3BOJIBHbBIX 0-
crenoBaTebHOCTENH. B aTOM cirydae B MOkeTe chOPMUPOBATH U3 HUX
OJIHY T10CJIEZIOBATEIBLHOCTD I1ap «KJII0U—3HaYeHUEe» C OMOIIBIO (DYHKITMI
zip(_:_:) u niepenarhb ee B OyHKIMIO Dictionary (uniquekeyshWithvalues:)
(smuctunr 11.3).

JNiuctmur 11.3

// mMaccuB 3Be3[

let nearestStarNames = ["Proxima Centauri"”, "Alpha Centauri A", "Alpha
Centauri B"]

// MaccuB paccTOAHWWA A0 3Be3f

let nearestStarDistances = [4.24, 4.37, 4.37]

// nony4eHue cnoapA, coAepxXawero napbl 3HaYeHuin

let starDistanceDict = Dictionary(uniqueKeysWithValues:
zip(nearestStarNames, nearestStarDistances))

starDistanceDict // ["Proxima Centauri": 4.24, "Alpha Centauri B":
4.37, "Alpha Centauri A": 4.37]

DOyuruMs zip(_:_:) II0Ka elle He ObLIa HAMU PAaCCMOTPEHA, MbI BEPHEMCST
K Heil B 0iHOIT u3 cienyomux raB. CyTh ee pabOThl COCTOUT B TOM, UTO
OHa BO3BpaIlaeT MOCTIe/I0BATeThbHOCTD TIap 3HAUE€HN 1T, OCHOBAHHYIO Ha JBYX
6a30BbIX TI0C/IE0BATEILHOCTAX (B JAHHOM CJIydae 9TO nearestStarNames
U nearestStarDistances). To ectb oHa Geper ouepesHoe 3HaYeHUE KaxkK {01
HOCJIE[OBATEIbHOCTH, OOBEMHSIET UX B KOPTEXK U JOOABJISIET B PE3YJIBTH -
PYIOIIYIO ITOCTE0BATENLHOCTD B KAUECTBE 9JIEMEHTA.

[Tocsie atoro cpopmMupoBaHHast MOCAENOBATENbHOCTD IEPENAETCS BXOJI-
HOMY apTyMeHTY uniqueKeysWithValues. B KadecTBe Kifoueii pe3yasTupy-
IOMUH cI0Baphb GYIET CoepKaTh 3HAYCHUST TIEPBOiT GA30BON KOJJICKITUH
(nearestStarNames), a B KauecTBe 3HAUEHMS — 9JIeMEHTBI BTOPOii 6a30BOI
KOJITEKIINN.

B nosceaneBHOM NPOrpaMMUPOBAHKUHI 9TOT CIIOCOO MCIIONB3YETCS HE TaK
4acTo, II09TOMY 3allOMUHATD €r0 CUHTaKCUC He 0053aTeIbHO. BaM Hy:KHO
JIUILb 3HATD, YTO CJIOBApb MOKeET ObITh CO3/1aH TakuM 00pasom. IIpu Heob-
XOAMMOCTH BbI BCET/Zla CMOJKETE BEPHYTHCSA K KHUTE NJIN K Oq)HHHa]IbHOﬁ
nokymenranuu ot Apple.

11.2. Tuvn gaHHbIX cnoBaps

CuoBapu, Kak U Apyrue BUABI KOJIEKLNIL, UMeloT 0603HaYeHune cood-
CTBEHHOTO THUTA JIAHHBIX, Y KOTOPBIX €CTh TMOJHAs W KpaTtkas (opma
3aMNCH.
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CUHTAKCUC
MonHas dopma 3anvcu:
Dictionary<T1,T2>
Kpatkas hopma 3anucu:
[T1:T2]
e T1: Hashable — HavMeHOBaHWe XeLWMPYEMOro TUMa AaHHbLIX KIOYeli 3/1eMEHTOB

cnoBaps.

e T2: Any — HauMeHOBaHWE MPOU3BOJILHOIO TUMA AAHHbIX 3HAYEHWI 31EMEHTOB
cnosaps.

Cnosapb C TMNOM AaHHbIX Dictionary<T1,T2> wan [T1:T2] AO/MKEH COCTOATb U3
3/IEMEHTOB, K/OYM KOTOPbIX MMEIOT TVN AaHHbIX T1, a 3HaveHus T2. Obe npeacrasneH-
Hble POpMbI ONpeaensaoT OAMH U TOT Xe TUN CoBaps.

Paccmotpum ipumep us auctuara 11.4.

Jinctuur 11.4

// CnoBapb c Tunom AaHHbix [Int:String]
var codeDesc = [200: "success", 300: "warning", 400: "error"
type(of: codeDesc) //Dictionary<Int, String>.Type

Tun jaHHbIX c10Baps codeDesc 3a/[aH HESBHO U OTIPe/iesieH Ha OCHOBAHUHT
IepeIaHHOro eMy 3HaueHvst. TUIT 3a/1aeTCsT eANHOK/IbL, U B Oy/IyIIIeM 1pr
B3AMMOJIEHCTBUN C TAHHON KOJITEKITNEN HEOOXOANMO €T0 YIUTHIBATD.

IToMUMO HESTBHOTO OTTpeIe/IeH s THTT CJIOBAPST TAaKXKe MOXKET ObITh 3ajlaH
s6H0. B aTOM cirydae ero HeoOXOIMMO YKa3aTh Yepes JBOETOUNE MOCTe
MMEHU MapaMeTpa.

CHUHTAKCUC
MonHas dopMa 3anucu:

var umaCnosapsa: Dictionary<T1,T2> = nuTepan_cnoBaps
KpaTkas bopma 3anucu:
var umaCnosapsa: [T1:T2] = nuTepan_cnosapAa

B oboux cnyyasx o6bABNSETCA COBApb, KUK 3MEMEHTOB KOTOPOrO AOMKHLI MMETb
TMN T1, @ 3HaYeHuss — T2.

IIpumep

var dictOne: Dictionary<Int,Bool> = [100: false, 200: true, 400: true]
var dictTwo: [String:String] = ["Jonh":"Dave", "Eleonor":"Green"]
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11.3. B3aMmopaencTeune ¢ anemMeHTaMu cnosapst

Kak oT™euasnoch paHee, I0CTYII K 2JIeMEHTAM CJIOBAPST TPOUCXOUT C I10-
MOIIBIO YHUKATBHBIX Kaoueil. Kak u mpu paboTe ¢ MacCHBAMU, KITIOUN
TpeTHa3HAYEHBI HE TOJIBKO JJIST TIOJTyYeHUsT 3HAYeHUT 91eMEHTOB CT0Baps,
HO ¥ 1J1s1 uX uaMmenerust (uctuar 11.5).

Jinctmur 11.5

var countryDict = ["RUS":"Poccua", "BEL": "Benapycb", "UKR":"YkpauHa"]
// nony4aem 3HayeHWe 3SneMeHTa

var countryName = countryDict["BEL"]

countryName // "Benapycb"

// n3MeHAeM 3HayeHue 3/1eMeHTa

countryDict["RUS"] = "Poccuitckaa Oepepauma”

countryDict // ["RUS": "Poccuiickaa Oepepauua”, "BEL": "Benapycb",
"UKR": "YkpauHa"]

B pe3yabrate UCIOJHEHN JaHHOTO KO/Ia CJIOBaphb countrybDict moJrydaet
HOBO€ 3Ha4Y€HUE JIJI JIeMEHTa C KJAI04YOM RUS.

V3MeHeHne 3HAYEeHUsT BJIEMEHTa CJI0Baps TAKKe MOKET ObITh ITPOU3BEAEHO
C TIOMOTITBIO MeTozIa updateValue(_:forKey:). B ciydae, ecaiu usmeHseMbIit
AJIEMEHT OTCYTCTBYET, OyAeT BO3BpaIlleH nil (¢ HUM MbI YK€ BCTPEUYIUCh
B IIpebIAyLIel T1aBe). B cirydae ycieimsoro usMenenus Oyaer Bosspaiie-
HO cTapoe 3HaYeHWe dJIeMeHTa.

Kak nmokazano B sinctunre 11.6, Ipu ycTaHOBKe HOBOTO 3HAUEHUS IAHHBII
METO/I BO3BpAIIlaeT CcTapoe 3HAYeHNe WJIH nil, ec/id 3HAYeHHsI 110 Tiepe/aH-
HOMY KJTIOUY He CYIIECTBYET).

Jinctmur 11.6

var oldValueOne = countryDict.updateValue("Pecnybnuka Benopyccua",
forKey: "BEL")

// B nepemMeHHON 3anMWCaHO CTapoe W3MEHEHHOe 3Ha4yeHue 3neMeHTa
oldValueOne //"Benapycb"

var oldValueTwo = countryDict.updateValue("3cToHua", forKey: "EST")
// B nepemeHHON 3anucaH nil, Tak KakK 3/IeMeHTa C TakKUM KJ4OM

// He cywecTByeT

oldvalueTwo //nil

ﬂ]IH M3MEHEHN 3HAaUYEeHUS B METO/l updateValue TIepeIaloTCsa HOBOE 3HA-
yeHue dJjieMeHTa U ImapaMeTp forKey, coaepmamnﬁ KJIIOY U3MEHAEeMOTI'O
QJIEMEHTA.

JIJ1sT TOTO ITOODI CO3MIATH HOBBIM 9IEMEHT B CTOBAPE, IOCTATOTHO OOPATUTHCS
K HECYIIIECTBYIOIIEMY 9JIEMEHTY U TepeaiaTb eMy 3Hadenue (suctunr 11.7).
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JNiuctmur 11.7

countryDict["TUR"] = "Typuua"
countryDict //["BEL": "Pecnybnuka benopyccua"™, "TUR": "Typums", "UKR":
"YkpaunHa", "EST": "IdcToHma", "RUS": "Poccuiickaa Oepepaumna”]

s ynaneHus aseMeHTa (Maphl «KIIOUY—3HAYeHNUE» ) TOCTATOYHO TIPH-
CBOUTH YIAJIIEMOMY 3JE€MEHTY nil WJIM UCIOJb30BATH METO[ remo-
veValue(forKey:), yka3aB Kiiod aneMeHTa (sinctunr 11.8).

Jinctmur 11.8

countryDict["TUR"] = nil

countryDict.removeValue(forKey: "BEL")

countryDict //["RUS": "Poccuitckas ®epepauma™, "UKR": "YkpauHa", "EST":
"3cToHMA"]

[Ipu ncmosnp3oBanmy MeTOA removeValue(forKey: ) BO3BpaIaeTcsa 3Hade-
HHUE yJIaJIIeMOro 9JIeMeHTa.

NMPUMEYAHUE EcTb oauH CEKpeT, K KOTOPOMY Bbl, BEPOSITHO, MOKa HE roTOBbl, HO
0 KOTOPOM BCE XEe HY>HO CKa3aTb. Ecnu Bbl MonbiTaeTech NoayyYmTb AOCTYN K Hecylle-
CTBYIOLLEMY 3MIEMEHTY ClI0Baps, 3TO He mpuBeaeT K owwmbke. Swift npocto BepHeT nil.

A 3T0 3HauuT, 4TO NHOE BO3BpaLLAEMOE CI0BAPEM 3HAYEHUe — OMUUOHas, HO NMO3HAKO-
MUTbLCA C 3TUM MNOHATUEM HaM MNMPEACTOUT NNLLb B ofHOW 13 6yaywmx rnas.

let someDict = [1:"one", 3:"three"]
someDict[2] // nil
type(of: someDict[2]) //Optional<String>.Type

11.4. MNycToun cnoBapb

ITycroii cioBaph He COAEPKUT 3JIeMEHTOB (Kak U MyCThiec HAOOP 1 MACCUB).
Jlsist ToTo 4TO6BI CO3/IATh TYCTOM CIOBAPh, HEOOXOANMO UCTIOIb30BATh
Jarepait 6e3 37eMeHTOB. J[Jist 5TOTO peiHa3HauYeHA KOHCTPYKIHS [ : ] Wiu
(byHKIMS Dictionary<TunKniuei : Tun3nadennin> () 6e3 BXOJTHBIX apryMEHTOB
(smactunr 11.9).

Jinctmur 11.9

var emptyDictionary: [String:Int] = [:]
var anotherEmptyDictionary = Dictionary<String,Int>()

C noMOIIbI0 KOHCTPYKITAH [ : ] TAK:Ke MOKHO YHUUTOKHUTD BCE 3JIEMEHTBI
CJIOBapsI, eCIM TPONHUITIATN3NPOBATE ee CJI0BAPIO B KauecTBe 3HAUCHUS
(smuctunr 11.10).
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Jinctmur 11.10

var birthYears = [1991: ["John", "Ann", "Vasiliy"], 1993: ["Alex",
"Boris"] ]

birthYears = [:]

birthYears //[:]

O6paTI/ITe BHUMaHWE, YTO B KQUECTBE 3HAUYEHUA KAK/I0T0 9JIeMEeHTa CJI0Ba-
P4 B JaHHOM IIPUMeEPE UCII0JIb3YeTCs MACCUB € TUTIOM [String]. B pe3ysib-
TaTe TUII CAMOT0 CJIoBaps birthYears 6y/:[eT [Int:[String]].

Bor COBEPHICHHO HE OTPAHWYECHBI B TOM, 3HAUYCHMA KaKNX TUITIOB NCITOJIb30~
BaTb JIA Balei KOJIJIEKIINH.

11.5. ba3oBble CBOMCTBA M METOAbI C/TIOBApeEN

CioBapu, Kak U MACCUBBI ¢ HaOOpaMu, UMEIOT GOJIBITOE KOJTUIECTBO
CBOICTB U METOJI0B, Hanb0JIee BAsKHBIE U3 KOTOPBIX OY/yT PACCMOTPEHDI
B 9TOM Pasieie.

CBoIicTBO count BO3BpalaeT KOJTMYECTBO 3JIEMEHTOB B cjIoBape (Juc-
tuar 11.11).

Jinctmur 11.11

var someDictionary = ["One":1, "Two":2, "Three":3]
// KONMM4ecCTBO >3/IeMEHTOB B CJioBape
someDictionary.count // 3

Ecam cBolicTBO count paBHO HYJIO, TO CBOMCTBO isEmpty BO3Bpalaer true
(smuctunr 11.12).

Jinctuur 11.12

var emptyDict: [String:Int] = [:]
emptyDict.count //0
emptyDict.isEmpty //true

ITpu HEOOXOAMMOCTH BBl MOKETE MOJYUUTh BCE KIJIFOUM MU BCE 3HAUCHIISI
CJI0Baps ¢ TIOMOIIBIO CBOWCTB keys 1 values (auctunr 11.13).

Jinctmur 11.13

// BCe Knw4m cnosapsa countryDict

var keys = countryDict.keys

type(of: keys) // Dictionary<String, String>.Keys.Type
keys // Dictionary.Keys(["UKR", "RUS", "EST"])

// BCe 3Ha4veHua cnosapa countryDict
var values = countryDict.values
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type(of: values) //Dictionary<String, String>.Values.Type
values //Dictionary.Values(["YkpauHa", "IcToHua", "Poccwuiickan
Oepepaumns"])

I[Ipu ob6patennn K cBoHcTBaM keys Wi values Swift Bo3Bpariaer He Mac-
CUB WUJIN Ha60p, a 3HAQUEHUE CIEUAJIbHOrO TUIIa JaHHBIX Dictionary<Tun
Knw4a, Tun3Havenuns>.Keys 1 Dictionary<TunKnw4ya, Tun3HaveHua>.Values.

He myraiitech ctoJib cioxHoil 3anucu. Kak HeOJHOKPATHO TOBOPUIIOC,
Swift ncmomp3yeTest OrpOMHOE KOTMIECTBO PABTIMIHBIX THITOB, Y KAKIOTO
U3 KOTOPBIX CBOE IPeiHasHaueHKe. B JaHHOM ciiydyae yKasaHHbIE THIIBI
CJTysKAT ISt IOCTYTIA K KJIIOYAM MJIU 3HAYEHUSIM UCXOIHOTO cioBapsi. [Ipu
HTOM OHU SIBJISIFOTCSI IOJTHOIIEHHBIMU KOJLIEKITUSIMU (COOTBETCTBYIOT TPE-
GOBaHUSAM IIPOTOKOJIA Collection), a BHAUUT, MOT'YT OBITH TIPEOOPA3OBAHBI
B MaccuB uin Habop (muctunr 11.14).

JNiuctmur 11.14

var keysSet = Set(keys)

keysSet //{"UKR", "RUS", "EST"}

var valuesArray = Array(values)

valuesArray //["3cToHua", "YkpauHa", "Poccwuiickas Gepepauus"]

11.6. O BNOXEHHbIX TUNAX AAHHbIX

Bepuemcs emnte pas Kk HOBOMY /ISl Bac 0003HAYEHNTO TUTIOB JAHHBIX
Dictionary<T1,T2>.Keys 1 Dictionary<T1,T2>.Values. O6paTI/IT€ BHUMa-
HUE, 4TO Keys U Values MUNIYTCS Yyepe3 TOYKY MOCJE TUTIA CIOBAPsL. ITO
TOBOPUT O TOM, YTO THUIIbI JAHHBIX Keys U Values peaqn30BaHbl BHYTPU
Tuma Dictionary<T1,T2>, TO €CTh OHU HE CYIECTBYIOT OT/I€JIBHO OT CJI0BAPS
1 MOTYT ObITH MCIOJIb30BAHbBI TOJIBKO B €r0 KOHTeKcTe. TakuM 00pa3oM, Bbl
He MOJKeTe CO3/IaTh MapameTp Tuna Values (var a: Values = ... He 6y11eT
pa60TaTb), TakK Kak T7100anbHo Takoro tumna Het. On CYLIIECTBYET TOJIbKO
B KOHTEKCTE KAaKOrO-J1100 CJI0BaPSL.

ITO CBA3AHO C TEM, YTO BaM, B IIPUHIUIIE, HUKOI/IA He ITOHAL00ITCS 3Ha-
YEeHU STHX TUIIOB OTIEJIbHO OT POAUTENIbCKOro coBaps. IIpu atom Swift
HE 3HaeT, B KAKOM BUJIE BbI XOTeJIU Obl [10Jy4UTh 9TH 3HAYEHWS, a 3HAYNT,
BO3BpallaTh FOTOBBIA MaccuB Uau HabGoOP ObLI0 Obl Geciie/bHO TpaTol
PecypcoB.

B pesysibraTe BBI moJsiyyaeTe 3HadueHue TUIA Dictionary<T1l,T2>.Keys
U Dictionary<T1,T2>.Values ¥ CIIOKOIHO oOpabaTbiBaeTe ero (mpeobpa-
30BbIBaeTe B APYTroii BU KOJJIEKIIH UJIH [TPOXOAMTECH 110 €0 DJIEMEHTaM ).
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He niepesxuBaiite, ecyiu JAHHbII MaTEPHAJ OKA3aJICST JIJISI BAC CJIOMKHDIM.
BeposiTHO, BbI €liie He TOTOBbI TIOJIHOCTHIO BOCIIPUHSITH €ro. B OymyiieM,
yraybIisisich B pa3paboTKy Ha Swift u B cosanme cOGCTBEHHBIX THIIOB, BbI
CMOJKeTe BEPHYTHCsI K aToMy ornncanuio. Celfuac BaM BayKHO 3alIOMHUTD
JINIIb TO, YTO CBOMCTBA keys 1 values BO3BpalllaloT KOJJIEKIIUU 9JIEMEHTOB,
KOTOPBIE MOTYT OBITh TPe0Opa3oBaHbl B MACCUB UK HAOOD.



CTpoKa — Konnekuus
cumBonoB (String)

B riiaBe 5 KHUTH MbI TO3HAKOMUJIUCH CO CTPOKOBBIMU THIIAMU String
U Character, MO3BOJISIOIIUMU PAOOTATH C TEKCTOBBIMU JAHHBIMU B TIPILIO-
JKEHUSIX, U TIOJTYUYIJIN TIePBbie ¥ OCHOBHbIE 3HaHMs 0 cTaHzapre Unicode.
HaroMmHI0, 4TO CTPOKU COCTOSIT M3 OTAEIbHBIX CUMBOJIOB, & JIJIsT KAXKIOTO
CUMBOJIA CYIIIECTBYET KOJOBask ToUKa (YHUKAIbHAS TTOCTE/I0BATETLHOCTD
urces u3 cranzapra Unicode, cOOTBETCTBYIOMIASE JaHHOMY cHMBOJIY ). Ko-
JIOBbIE TOYKH MOTYT GBITH UCTIOIb30BAHBI JIJIs1 HHUTMATU3ATIUY TEKCTOBBIX
JIAHHBIX B COCTaBe IOHUKO/-CKAASAPOB (CIyKeOHbIX KOHCTPYKIUI \n{}).
B aroii riase OyzeT moApoOHO PaccKazaHo O TOM, KaK (DYHKIHOHUPYIOT
CTPOKOBbIE TUTIBI B Swift.

12.1. Character B coctase String

B camom 1pocToM cMBbIC/Ie, KOHIIENTYaIbHO, CTPOKa B Swift — 9T0 KosLTeK-
1. Jla, IMEHHO KOJLIEKIMs! String COOTBETCTBYET TPeGOBAHUSAM IIPOTO-
KOJIa Collection 1 SIBJIIETCS KOJUIEKIIMEN, II0Z0OHON MaccuBaM, Habopam
U CJIOBapsIM, HO CO CBOMMU 0COOEHHOCTSIMMU, KOTOPBIE MbI cefiuac o6Cy amm.

Bo-nepevix, Tak Kak String — KOJJIEKITHS, TO BAM JOCTYITHO OOJIBITHHCTBO
BO3MOKHOCTEH, XapaKTEePHBIX /I KOJJIEKIUH. K mpumepy, MOKHO 10Ty -
IUTH KOJTMYECTBO BCEX 3IEMEHTOB C IOMOIIIBIO CBOHCTBA count (JIMCTHHT
12.1) win oCcyIecTBUTh UX Hepedop ¢ IOMOLIbIO oliepaTtopa for-in (¢ HUM
MBI TO3HAKOMUMCS HECKOJIBKO TTO33KE ).

Jinctmur 12.1

var str = "Hello!"
str.count // 6

HepeMeHHaH str UMeeT CTPOKOBOE 3HaUYeHMe, COCTOoslIIee U3 6 CUMBOJIOB,
4TO BU/IHO, B TOM YMCJI€, 110 BBIBO/LY cBoiicTBa count. Bo3aMoxHOCTBH MC-
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MOJTb30BAHMS JIAHHOTO CBOMCTBA BBl MOIJIM BUJETh W y APYTUX BUIOB
KOJIJIEKITU .

BO-GmOprX, pa3 3HadYeHue TUIa String — 9TO KOJIJIEKINS, TO BOSHUKAET
BOIIPOC: YEM ABJIAIOTCA 3JIEMEHTDI ATOM KOJIJICKL[I/H/I?

Kazx/1p1il a1eMeHT CTPOKOBOIO 3HAYEHUs THIIA String IpeacTaBsieT co00i
3HaYeHue Tuia Character, TO €CTh OT/IEJbHBIN CUMBOJI, KOTOPBII MOKET
OBbITh IIPEACTABJIEH C IOMOIIBIO IOHUKOA-CKaxsapa (KOHCTPYKIun \u{},
BKJIIOYATOTIEN KOIOBYIO TOUKY ).

B-mpemvux, 3rauerne Tumna String — 9TO YIoOps0YeHHAs KOJIJIEKINS.
DJIEMEHTBI B HEll HAXOITCS UMEHHO B TOM TTOPSIZIKE, KOTOPBIN OTIPEIEITIT
paspabOTYNK TIPY HHUITHATU3AIMN 3HAYEHUSI.

Ha panmubrit MOMEHT MOKHO CKa3aTh, YTO CTPOKA (3HAYEHMe THUIIA String) —
3TO YIOPSAZ0UEHHAS KOJITIEKITUS, KaXK/IbIi 91eMEHT KOTOPOIA TIPe/ICTaBIIseT
co060ii 3HaueHue THIa Character.

Tak Kak String sBJsIETCS YIIOPSAOYEHHOM KOJIEKIeid, GbLI1o OBl IIpa-
BUJIbHO TPEATIOJNOKNTD, YTO €€ JIEMEHTDI KOJJIEKIIUU NMEIOT MH/IEKCHI,
110 KOTOPBIM OHU COPTUPYIOTCS U BBICTPAUBAIOTCS B TIOCTIE/IOBATETHHOCTD,
a TaksKe 110 KOTOPBIM K 9TUM dJIEMEHTaM MOKHO 00paTUThCs (/I YTeHUS],
n3MeHeHus nian yaaaenns). V1 npas/a, 10BOJbHO YacTO BO3HUKAET 3aj1a4a
MOJIYYUTh OIPe/le/IeHHbII CUMBOJI B cTpoKe. Eciiu y Bac ecThb OnbIT pa3pa-
GOTKM Ha JIPYTHUX A3bIKAX IIPOIPAMMUPOBAHMS, TO, BO3MOKHO, BaM B TOJIOBY
HPUIILIA West HoPoboBaTh UCIOb30BATD EJI0OYNCIEHHbIE MHAEKChI /IS
JIOCTYTIA K 3JIEeMeHTaM CTPOKH (TOYHO Kak B MaccuBax). Ho, HeoxumpanHo,
B Swift Takoii moaxo npuseger k ommoke (ucTunr 12.2).

Jiuctmur 12.2

str[2] // error: 'subscript' is unavailable: cannot subscript String
with an Int

Ho B uem npobsiema? Ilouemy Takoii IpoCTOIl BApUAHT AOCTYIIA HE MOJKET
GBITH UCTIOIH30BAH B COBPEMEHHOM SI3BIKE MTPOTpaMMUpOBatist? UTo6wr oT-
BETUTD Ha ATOT BOTIPOC, HAM MOTPeOYETCsI BHOBD MOTOBOPHTH O CTAHAPTE
Unicode u o pabore ¢ HuMm B Swift.

12.2. 'pacheM-knacrepsl

3HayeHue TUIIA String — 9TO KOJIIEKIIHS, KaK/[blid aJIeMEeHT KOTOPOii Ipet-
CTaBJIeH UHJEKCOM (SIBJISIONMMCS 3HaYeHueM [10Ka ellle He pacCMOTPeH-
HOTO THTIA IAaHHBIX ) U 3HAUE€HUEM THUIIa Character. Kak MbI Bujiesiu paHee,
KaKIBIA OTEIBHBIN CHMBOJI MOKET OBITH MPECTABJICH B BH/IE IOHUKOJI-
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ckasggpa. B muctunre 12.3 napamerpy tuma Character MHUIIMAIU3UPYETCS
3HaueHNe yepes IOHUKO/I-CKAJIAP.

Jinctmur 12.3

var char: Character = "\u{E9}"
char // "é"

CuMBoI é (JTaTHHCKAS € CO 3HAKOM Y/IapeHNUs ) Mpe/CTaBIeH B JaHHOM
TIpUMepe ¢ UCTI0Ib30BaHNEM KOIOBOH TOUKM E9 (MM 233 B JIeCATEPUYHON
cucreme cuncyenust). Ho yamBuTebHbIM CTaHOBUTCS TOT (haKT, 4TO CyIile-
CTBYET ¥ JIPYTOI COCO6 HATTMCAHMS TAHHOTO CHMBOJIA: ¢ MCIOTb30BAHMN-
€M /IBYX IOHMKO/-CKaJISIPOB (2 COOTBETCTBEHHO U /IBYX KOJOBBIX TOYEK).
[TepBbiii GyzieT OMUCHIBATH JATHHCKYTO OYKBY e (\u{65}), a BTOPOil CAMBOJI
yaapeaus (\u{301}) (siuctunr 12.4).

Jiuctmur 12.4

var anotherChar: Character = "\u{65}\u{301}"
anotherChar // "é"

U Tak xak TUT TaHHBIX 9TUX TTapaMeTPOB — Character, ICHO, UTO B oboux
caydasx st Swift s3HaueHre cocTouT U3 0AHOro cuMBoJIa. Eciu nmposectu
cpaBHEHHE 3HAYEeHHUI 9TUX [IePEeMEHHBIX, TO B pe3yJisrate Oy1eT Bo3Bpaile-
HO true, 4TO rOBOPUT 00 UX ujeHTHYHOCTH (JiucTuHr 12.5).

Jiuctmur 12.5
char == anotherChar //true

Beirsigut ouens cTpanno, corsacHbl? Ho /1e710 B TOM, 4TO B IepeMeHHOM
anotherChar cOAEPKUTCA KOMOMHUPOBAHHDII CUMBOJI, COCTOSIIUI U3 IBYX
KOJIOBBIX TOU€EK, HO IO CYTH SIBJISIONIUICST OJTHUM TIOJTHOI[EHHBIM.

Cy1iecTBOBaHMEe TAKMX KOMOMHUPOBAHHBIX CIMBOJIOB CTAHOBUTCS BO3-
MOZKHBIM GJIaro/[apst CIeIUATbHBIM CUMBOJIAM, MOIU(DUIIUPYIONINM TIpe-
JIBITYTIAH TT0 OTHOMIEHWTO K HUM CUMBOJ (KaK 3HAK y/IapeHUs B JTUCTUHTE
BBIIIIE, OH M3MEHSIET 0TOGPaKeHNe TATUHCKOI OYKBHI e).

B cBst3u ¢ atum nipu paboTe co CTPOKOBBIMU 3HAYEHUSIMU He BCEr/a KOop-
PEKTHBIM OY/IET TOBOPUTH UMEHHO O CMBOJIAX, TAK KaK MBI BUJIEJIU PAHEE,
YTO CUMBOJI, TIO CBOEH CYTH, CaM MOJKET COCTOSTh M3 HECKOTBKUX CHM-
BOJIOB. B 3TOM Cityuae srydiie 0OpaTUThCS K TOHITHIO TpadeM-KJacTepa.

Ipadem-knacrep — 3T0 COBOKYIHOCTD IOHUKO/[-CKAJISIPOB (UJIU KOZOBBIX
TOYEK ), IPY BU3YAJTbHOM ITPEJICTABIEHUN BBITJISISAINNX KaK OJMH CMBOJIL.
Ipacpem-kiacTep MOXKET COCTOSATD U3 OJJHOTO MJIH JIBYX IOHUKO/I-CKAJISPOB.
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Takum 06pasoM B GyjryIieM, TOBOPst O 3HAYEHWHN THTIA Character, MbI Oy/IeM
o/Ipa3yMeBaTh He MPOCTO OTAEIbHBIN CUMBOJI, a rpadeM-KJiacTep.

I'padem-KIacTepbl MOTYT OMPEESATH He TOJBKO OYKBBI andaBuTa, HO
u amoz3u. B nuctunre 12.6 npuseseH npuMep KOMOMHUPOBAHUST CHM-
BosoB «Thumbs up sign» (komosas Touka — 1f44d) u «Emoji Modifier
Fitzpatrick Type-4» (xkomoBast touka — 1f3fd) B eunbiii rpadeM-Kiactep
JUIS1 BBIBOJIA HOBOTO AMO/I3H (TTAJIEI] BBEPX CO CPEM3EMHOMOPCKUM I{BETOM
KOXKH).

Jinctmur 12.6
var thumbsUp = "\u{1f44d}" // "=E"
var blackSkin = "\u{1f3fd}" /7 "Il

var combine = "\u{1f44d}\u{1f3fd}" // " "

MPUMEYAHUE Kaxablii CMMBOM MOMUMO KOAOBOW TOYKM TakXXe UMEET YHMKasbHOe
HasBaHWe. DTN AaHHbIE NMpY HEOBXOAMMOCTU MOXHO HaUTK B Tabnmuax OHUKOA-CUMBO-
noB B IHTepHeTe.

BepHueMcs k npumepy ¢ cuMBOJIOM é. B smctunre 12.7 co3patorces nBe
CTPOKH, CO/lepsKalllie JAHHBIH CHMBOJI, TTEPBas U3 HUX COAEPIKUT HETO-
CPEICTBEHHO CaM CHUMBOJI é, a BTOpasi — KOMOWHAIIUIO U3 JIATHHCKON e
71 3HAaKa y/IapeHusI.

Jiuctmur 12.7

let cafeSimple = "caf\u{E9}" //"café"
let cafeCombine = "cafe\u{301}" //"café"
cafeSimple.count // 4

cafeCombine.count // 4

Kak BuzpHO M3 panHoro npumepa, HeCMOTPST HA TO YTO B TIEPEMEHHOMU
cafeCombine IIITh CUMBOJIOB, CBOMCTBO count /IS 0boux BapuaHTOB BO3-
BpallaeT 3HadeHue 4. ITO CBSI3aHO C TEM, YTO JIJIs Swift CTPOKa — 9TO HeE
MPOCTO KOJIJIEKIUS CUMBOJIOB, a KOJIeKIus rpadem-kaactepoB. CTouT
OTMETUTD, UYTO BPeEM, HeO0OXOAMMOE 171 BBIIIOJIHEHNA ITOcYeTa KOJIIMIe-
CTBa 9JIEMEHTOB B CTPOKE, PACTET JJUHEWHO C yBeJTMUYeHNEeM KOJIIMIecTBa
9TUX DJIEMEHTOB (6yKB). [Iprunna 3akJ04YaeTcss B TOM, 4YTO KOMITBIOTED
He MOJKET 3apaHee 3HaTh, CKOJbKO rpadeM-KIacTepoB B KOJJIEKIIUH, JIJIs
9TOr0 eEMY HeO0OXOIMMO TOJHOCTBIO 000NTH CTPOKY C IIEPBOTO /10 MOCJIE]]-
HEro CMMBOJIA.

rpa(l)eM-KﬂaCTepr ABJIAIOTCA O/ITHOBPEMEHHO OTPOMHDIM ITJIIOCOM CTaH/dap-

ta Unicode, a Takske IIpuunHOi oTcyTeTBUs B SWift 10cTyIa K OT/e/IbHbIM
CUMBOJIAM 4epe3 IeJIOUNCAEHHBII NHIeKC. Bbl He MoKeTe TTPOCTO B3STh
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TPETU WU JIeCATBI CUMBOJI, TaK KaK HeT HUKAKOW TapaHTHUH, YTO OH
OKQKeTCS TOJHOIEHHBIM TPA(eM-KIaCTEPOM, & He OTAETHbHBIM CHUMBOJIOM
B er0 cocTaBe. JIJist 1oCTyTa K IT060MY 9TeMEHTY KOJIJIEKITII THTIA String
HEO0OXOIMMO TTPOUTH Yepe3 BCe MPEbILYINNE 3IeMEHThI. TOJIbKO B 9TOM
cJIyvae MOKHO OZIHO3HAYHO TTOJTYYUTh KOPPEKTHBIN rpadem-Kiacrep.

Tem He MeHee CTPOKHM — 3TO YHOPAJAOUYEHHBbIE KOJJIEKIUHU, a 3HAYNUT,
B COCTaBe KAKJIOTO dJIeMEeHTa MPUCYTCTBYET He TOJIHKO 3HAUEHHE TUIIA
Character, HO ¥ UHJIEKC, TIO3BOJISIONINI O/IHO3HAYHO OTIPEIEJUTD TT0JIOKE-
HUE 3TOTO 3JIEMEHTA B KOJLJIEKIIUHU U TIOJIYYUTh K HeMy ocTyil. VIMeHHO 06
ATOM TIOWIET PA3TOBOP B CJIEAYIONIEM pasiere.

12.3. CTpokoBble NHAEKCHI

[Mouemy Swift He TO3BOJIAET UCTTOTB30BATE METOYNCTECHHBIE HHICKCHI JITIsT
JIOCTYIIA K OT/eJbHBIM rpadeM-kiactepaM B crpoke? Ha camom zeste s
pa3paboOTINKOB ATOTO S3BIKA HE COCTABUIO OBl HUKAKOTO TPYZA CIETKA
PaCIIMPUTH TUTI String U 106aBUTH COOTBETCTBYIONIHIT (QhYHKIIHOHAT. ITO
JKe IIpOoTpaMMUpOBaHUeE, TYT BO3MOKHO Bce! Ho onu siminmim Hac Takon
BO3MOXKHOCTH CO3HATEJILHO.

Ileno B Tom, uro Swift, B Jmie ero paspaboTYMKOB, a TakkKe COOOIIECTBa,
xoTes Obl, YT00BI KaKIblil 13 HAC MOHUMAJ O0JIbllle, YeM TpeOyeTcs s
«TYIIOro» HaOMBaHUS KO/JA, YTOObI Mbl 3HAJIU, KaK paboTaeT TeXHOJIOIUs
«TOJT KarroToM» . CKasKUTe YeCTHO, MPUIILIIO ObI BAM B TOJIOBY PasOUpaThCst
co crangaproM KOHMKO, KOJOBBIMEI TOYKaMU, KOAMPOBKaMHU U TpadeM-
KJIacTepaMu, ecid Obl Bbl MOIJIM IIPOCTO IIOJIYYUTh CUMBOJI 110 €r0 [OPsi/i-
KOBOMY HOMepY?

Xots JIydlIie OCTaBUM 9TOT BOIIPOC 6e3 oTBeTa U BepHeMCA K CTPOKOBBIM
NH/IEKCaM.

3HaueHWe THUTIA String UMeEeT HECKOJIBKO CBOMCTB, MO3BOJISIONIUX MO-
JIY4UTD WHAEKC OTPEIeJ€HHDBIX 2JIeMeHTOB. [lepBbhIM U3 HUX SIBJISIETCS
startIndex, BO3BpAMIAIOINNA HHAEKC IIEPBOTO djieMeHTa CTPOKH (JInc-
tunr 12.8).

Jinctmur 12.8

let name = "e\u{30@1}lastic" //"élastic"
var index = name.startIndex

OG6paruTe BHUMaHUE, YTO HEPBbIi rpadeM-KIacTep B KOHCTAHTE name CO-
CTOWT U3 JIBYX cUMBOJIOB. CBOMCTBO startIndex BO3BpalllaeT WHJEKC, 11O
KOTOPOMY MOKHO ITOJIy9UTh UMEHHO TpacheM-KJacTep, a He TIePBbIi CuM-
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BOJI B cocTaBe rpadeM-kiactepa. Terepnb B mepeMeHHON index XpaHUTCS
MHJIEKC 1epBoii OYKBbI, ¥ €ro MOKHO MCIO0Jb30BaTh TOYHO TaK K€, KaK
WHJIEKCBI IPYTUX KOJuIeKIwii (sinctunr 12.9).

Jiuctmur 12.9

let firstChar = name[index]
firstChar // "é"
type(of: firstChar) //Character.Type

B nanHoM guctunre GbLI MOMYYeH MEPBBI CUMBOJI CTPOKH, XPaHAIIEics
B KOHCTaHTe name. OOpaTuTe BHUMAHNE, YTO THUII IOJIYYEHHOTO 3HAUCHUST —
Character, YTO COOTBETCTBYET OINPEAETEHUIO CTPOKH (3TO KOJIJIEKITUS
Character). Ho Borpoc B TOM, a 4TO TaKoe CTPOKOBBIN MH/IEKC, KAKOM TUTI
JMaHHbIX oH umeet (ymuctuHr 12.10)?

JNuctnar 12.10
type(of: index) //String.Index.Type

Tun cTpokoBOTO MHIEKCA — String.Index, 3HAYUT, YTO DTO THUII aH-
HBIX Index, BJIOKEHHBIN B String. C BJIOKEHHBIMU TUIIAMU MBI BCTpe-
YaJINCh PaHee BO BpeMs n3ydeHus cjoBapeil (Dictionary). 3HaueHUE
Thmna String.Index olpeyiesisgeT MoJ0OKeHne TpadeM-KiacTepa BHYTPH
CTPOKOBOTO 3HAUEHUSI, TO €CTh COIEPIKUT CCHLIKU HA 0OJIACTD TTAMSITH, TJIE
OH Ha4YMHAEeTCS U 3aKaHIMBaeTcs. V1 9T0, KOHEUHO ke, BOBCE He 3HAUEHIE
Thmna Int.

[Tomumo startIndex, BaM JJOCTYIIHO CBOMCTBO endIndex, ITO3BOJISAIONICE
TOTYIUTh WHIEKC, KOMOPblil cledyem 3a NOCIeOHUM CUMBOTIOM 6 CIPOKE.
Taxum 06pa3oM, OH YKa3bIBaeT He Ha TIOCTEHIH CHMBOJ, a 32 HETO, TY/Ia,
Kyza Oyzer qobaBjieH HOBbIII rpadeM-Kkaactep (TO ecTh obaBIeHa HOBas
GyKBa, eCJii OHa, KOHEUHO, Oy/ieT 1o6aBeHa). Ec/ii BbI TIOTIBITaeTeCh HC-
MOJTb30BaTh 3HAUEHNE CBONCTBA endIndex HAMPAMYIO, TO Swift coobmuT
0 KpuTH4ecKoii ombke (mctunr 12.11).

Jinctmuar 12.11

var indexLastChar = name.endIndex
name[indexLastChar] //Fatal error: String index is out of bounds

Mertox index(before:) 103BOJISET IIOJYYUTh UHIEKC CUMBOJIA, [1Pe/]-
HIECTBYIOIIETO TOMY, MHIEKC KOTOPOTO Iepe/laH BO BXOJHOM apryMeHTe
before. [[pyruMu cjioBaMu, niepesiaBasi B before MH/IEKC CHMBOJIA, HA BbI-
X0/le BBI TIOJIyYNTe WHEKC TPe/NIeCcTBYONEro eMy CMMBOJIA. Bhi3biBas
JAHHBIM METO/I, B HETO MOKHO, K IIPUMEDPY, Ilepe/laTh 3HaYeHue CBOHCTBA
endIndex JIJIsI TOJIyYE€HUS TMOCJAEHETO CUMBOJIA B cTpoKe (JiuctuHr 12.12).
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Jinctmuar 12.12

var lastChar = name.index(before: indexLastChar)
name[lastChar] //"c"

Merton index(after:) MO3BOJISET TTOTYYNTh MHIECKC TTOCTEAYIONIETO CIM-
Bosia (ymuctunr 12.13).

Jinctmur 12.13

var secondCharIndex = name.index(after: name.startIndex)
name[secondCharIndex] // "1"

Meton index(_:offsetBy:) MO3BOJILET MOJYINUTH Tpe6yeMbIﬁ CUMBOJ
C y4eToM oTcTylla. B xauecTBe 3HaUeHUd 11ePBOTO apryMeHTa IepelacTcs
uHJeKC rpadeM-KaacTepa, OT KOTOPOro OyeT MPOUCXOIUTH OTCUET, a B Ka-
YecTBe 3HAUCHUST BXOJTHOTO MapaMeTpa of fsetBy mepeaeTcst esioe Ynciio,
yKasbIBaoliee Ha OTCTYT BIpaso (sauctunr 12.14).

JNiuctmur 12.14

var fourCharIndex = name.index(name.startIndex, offsetBy:3)
name[fourCharIndex] // "s"

ITpu usyueHnn BoaMoskHOCTEH Swift 110 paboTe co cTpoKaMu BaM OUY€Hb M0~
MOKET OKHO aBTOZIOIIOIHEHHUST, B KOTOPOM OY/IyT [TOKa3aHbl BCE JOCTYITHbIE
MeTO/Ibl ¥ CBOMCTBA 3HAUeHus Thna String (puc. 12.1).

soe Ready | Ty st 1451 o 0lle ~ OO0 O
BB € 3 ) Beckiitings } 2 S Advasced {0y
a1 srxa
52 wvar fourCharIndex = name.index(name.startIndex, offsetBy:3) String.Index
53 name[fourcharIndex] //~s" 3 -

™ String.Index index(before: String.Index)

(1] String.Index index{after: String.Index)

(1] String.Index index(i: String.Index, offsetBy: String.IndexDistance)

1] String.Index? index(i: String.Index, offsetBy: String.IndexDistance, limitedBy: String.Index)
[v] String.Index endIndex

) DpefaultIndices<String» indices

[M] String.Index index(i: String.Index, offsetBy: Int)

[M] String.Index index(i: $tring.Index, offsetBy: Int)

Returns the position immediately before the given index.

Ir

Puc. 12.1. OKHO aBTOZOMOJSIHEHNSI B Ka4eCTBE KPaTKOM CripaBKu

OtrMeuy ellie 0JIHO CBOMCTBO, KOTOPOE, BO3MOKHO, IIOHA[00UTCst BaM B Oy-
nytieM. C OMOTIbIO unicodeScalars MOKHO MOJYYUTH JOCTYI K KOJIJIEK-
11U I0HUKO/I-CKAJISIPOB, U3 KOTOPBIX COCTOUT CTPOKA. JlaHHast KOJLIEKI[1s
COZEPKUT He TpadeM-KIaCcTePbl, a UMEHHO I0HIKO/-CKAIAPhI ¢ 0003Ha-
YeHneM KOIOBBIX TOUEK KayKIOr0 CUMBOJIA CTPOKH. B mucrumre 12.15 mo-
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Ka3aHO, YTO KOJIMYECTBO 3JIEMEHTOB CTPOKHU U 3HAYEHU S, BO3BPAIIEHHOTO
CBOMCTBOM uncodeScalars, OTJIMYaETCH, TaK KaK B COCTaBe CTPOKU €CThb
CTOKHBIN TpadeM-KaacTep (COCTOSIININ 13 IBYX CHMBOJIOB).

Jiuctmur 12.15

name.count // 7
name.unicodeScalars.count // 8

Ob6patute BHUMAaHWE, YTO B JAHHOM TIPUMepE BIIEPBbIE B OJ[HOM BbIpa-
JKEHNHU KCIIOJIb30BaHa IIENTOYKa BBI30BOB, KOIIA HECKOJIBKO METO/IOB M
CBOWCTB BBI3bIBAIOTCA [10CJIE0BATEIBHO B OJJHOM BbIpakeHUU (name.
unicodeScalars.count).

Ilenmouka BBIBOBOB — OuYeHb 110JI€3HbII (PYHKIITNOHATBHBIN MEXaHU3M
Swift. C ee TOMOTIBIO MOJKHO He 3aMHUCHIBATL BO3BPAIAEMOe 3HAYEHTE
B I1apaMeTp JJIs [TOCJIe/[yIoNero BbI30Ba 04ePeIHOI0 CBOKCTBA MU Me-
To/IA.

B pesysbraTe BbI30Ba CBOICTBA unicodeScalars BO3BpAIAeTCs KOJJIEKIINS,
a 3HAUNT, y Hee eCTh CBOUCTBO count, KOTOPOE TYT JKe MOJKET OBITH BHI3BAHO.

CyTb paboThI LIEIIOYEK BHIZ0BOB 3aK/II0UAETCS B TOM, UTO €CJIU KaKasd-JIu-
60 (DYHKIIMSI, METOJ MK CBOMCTBO BO3BPAILAIOT OOBEKT, Y KOTOPOIO €CTh
CBOM CBOWCTBA MJIM METOJbI, TO UX MOKHO BBI3BIBATh B TOM K€ CAMOM
BbIpaykeHnN. J[JTHa 11e11oueK Bhi30Ba (KOJIMYECTBO BbI3BIBAEMbIX CBOMCTB
U METOIOB) He orpaHudeHa. B cieayronux riaBax Bl Oyjere Bce yaile
MCITOJTh30BATh 3TY MPEKPACHYIO BO3MOKHOCTb.

12.4. Moactpokn (Substring)

YerBeprast Bepcust Swift mopasoBaia paspaboTINKOB HOBBIM THITOM JIaH-
HBIX Substring, OTIMCHIBAIOIINM TOICTPOKY HEKOTOPOI CTPOKU. Substring
JUIST String — BTO Kak ArraySlice /s Array. B PaHHUX BEPCUAX A3bIKa,
110JIy4as IOJICTPOKY, BO3Bpalllajlach HOBasl CTPOKa (3HaueHue TUIa String),
JUIST KOTOPOIT BBIIENISLIACH OT/IEIbHAS 00IACTD aMsITU. Ternepb MpH MoJTy-
YEHUU MMOJICTPOKY BO3BpalllaeTcst 3HaUueHNe TUIIA Substring, CChblIaoIeecs
Ha Ty ke 00JIaCTh TTAMSITH, YTO ¥ OPUTHHATIBHAST CTPOKA.

JpyrumMu cjioBaMu, OCHOBHOM 1€JIbI0 CO3/IaHKs TUIIA Substring OblLia
ONTUMMU3AIMS. 3HAUEHUE THIIA Substring JeguT oJHYy 06JacTh HaMATH
C POIUTENHCKON CTPOKOM, TO €CTh IS Hee He BBIACTIIETCS JOTTOJTHUTEhb-
Hasl MaMsITh.

Jlnist momydenust He0OXOIMMOTT TIOICTPOKU MOKHO BOCIIOJIb30BAThCSI OT1e-
patopamu anarnazona (quctuar 12.16).
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Jinctmur 12.16

var abc = "abcdefghijklmnopqgrstuvwxyz"

// vHAeKc nepBoro cumeona

var firstCharIndex = abc.startIndex

// WHAeKC 4YeTBepTOro cumsona

var fourthCharIndex = abc.index(firstCharIndex, offsetBy:3)
// nony4Yum noAcTpoKy

var subAbc = abc[firstCharIndex...fourthCharIndex]

subAbc // "abcd"

type(of: subAbc) // Substring.Type

B pesysibTaTe BBITIOJIHEHNS KO/Ia B TIEPEMEHHOM subAbc 6szeT HaXO/IUTbHCS
3HaYeHMe TUIIA Substring, BKIIOUaomiee B ceds I1epBbIe YeThIPpE CUMBOJIA
CTPOKU abc.

IMomeTpoky 061aAT0T TeM ke HYHKIIMOHATOM, 4TO 1 cTpoku. Ho mpu He-
06XOIMMOCTH BbI BCET/Ia MOJKETE MCTIOMB30BATH (DYHKIIMIO String(_:) JUIst
peobpazoBaHust MOACTPOKU B cTPOKY (Juctunr 12.17).

JNnctuur 12.17
type( of: String(subAbc) ) //String.Type

Takske X0TeJ0Ch Obl [TOKA3aTh MPUMEDP UCIOJIb30BAHUST TOJIYOTKPHITOTO
oTiepaTopa AnarasoHa s TTOJyYeHUs TOJACTPOKH, COCTOSIIEN U3 BCeX
CHUMBOJIOB, HAUMHASI C YETBEPTOTO U JI0 KOHIA cTpoku. [Ipu aToM coBep-
MIEHHO HEBA)KHO, KAKOTO pa3Mepa CTPOKA, BbI BCETJIA MTOJyYUTe BCE CUM-
BOJIBI 710 ee KoH1a (suctunr 12.18).

Jinctmur 12.18

var subStr = abc[fourthCharIndex...]
subStr //"defghijklmnopgrstuvwxyz"

Ha sToM Hallle 3HAKOMCTBO €O CTPOKAMHU 3aKOHUYEHO. YBEPEH, UTO OHO
OBIJIO HHTEPECHBIM U MO3HABATEIbHBIM. COBETYIO CAMOCTOSATENBHO MO~
3HAKOMUTBCsE co ctaraapTom Unicode B oTpbiBe oT usydenus: Swift. to
MTO3BOJIUT elile TIyOsKe TIOHSITh MPUHITAITBL €10 PaGOTHI U B3aUMOACHCTBUS
C A3BIKOM.



Yactb IV.
OCHOBHbIE
BO3MOXXHOCTU Swift

Bbl Bce 6ivke 1 6nvdke K co3haHN0 COBCTBEHHBIX YAMBUTENbHbIX MPUIOXKEHUH,
KOTOpble COBEPLLEHHO TOYHO MOKOPSAT MUP! Bbl yrke 3HaeTe MHOroe o dhyHAaMeH-
TasbHbIX N KOHTEMHEPHBIX TUMAX AaHHbIX, @ TaKXXe O TUMNax AaHHbIX. I KOHEYHO
e, BO3MOXHOCTM si3blka HE OKaHUMBAKOTCS Ha 3TOM. Ceiiuac Bbl B CAMOM Ha-
yasne A0JIroro U MHTEPECHOro NyTu. HaunHasi ¢ 3ToM YacTu KHWru, Bbl ByaeTte
3HAKOMUTBCA C PYHKLMOHANIbHBIMU BO3MOXHOCTSMK, 06ecneymBatomMmn He
MPOCTO XpaHeHWe AaHHbIX, a Ux 06paboTKy. U yxxe coBceM CKOpPO HanuwieTe
CBOE MepBoe MpUIoXeHue.

naea 13. OnepaTopbl ynpasneHus

[naBa 14. OnuMoHanbHble TUMbl AaHHbIX
naea 15. ®yHKuun

naea 16. 3ambikaHus (closure)

nasa 17. [lononHuTeibHble BO3MOXXHOCTU

AN

naBa 18. JlIeHnBblE BblUMCNEHUS



OnepaTophl
yrnpaBieHus

JlroboMy paspaboTuuKy TpeOYIOTCS MEXaHU3MbI, TTO3BOJISIOIINE OTPE/Ie-
JIITh JIOTHKY PabOThl TIPOrPaMMbl B PasIMYHbIX cuTyalusx. K npumepy,
[P UCTIOTB30BAHUN KAJIBKYISTOPA HEOOXOAUMO BBITIOIHATH PA3THIHBIE
apudMeTuIecKue Orepau B 3aBUCUMOCTH OT HAJKATHIX KHOTIOK.

B nporpaMMUpOBaHWY /I 9TOTO UCIOIB3YIOTCS ONEPATOPBI yIIPaBJICHUS
XO/I0M BBIIIOJHEHHUS [IPOIPAMMBL: [IPE/ICTaBbTe — Bbl MOKETE OCTaHAB-
JUBATH PabOTY, MHOTOKPATHO BBIMOJHSTH OT/eJIbHbIE OJIOKU KOJIa WJIn
WUTHOPHUPOBATH UX B 3aBUCUMOCTH OT BO3HUKAIOITIX YCIOBUIA.

YMeHre yIpaBsiTh X0A0M paboThl TIPOrPaMMbl — OUYeHb BayKHBII aCIIEKT
MPOrpaMMUPOBAHUs Ha st3bike Swift, 61arogapss KOTOPOMY BbI CMOJKETE
HaIMcaTh CIOKHbIe (DYHKIIMOHAIbHBIE TPUJIOKeHNA. B nanHoi riaase
paccMOTpeHbI MEXaHNU3MBI, TTPUCYTCTBYIONIHE TIPAKTUYECKN BO BCEX SI3BI-
KaX 1 6€3 KOTOPBIX HEBO3MOXKHO CO3/IaHue JI0O0H, ke CaMoi TIPOCTOil
MIPOrPAMMBbL.

OtiepaTopbl yIipaBJieHNs] MOXKHO Pa3/IeJIuTh Ha JIBE TPYIIIIbL:

1. OnepaTopr BETBJICHUS, OIIPEACIIAIONINE TTOPAIOK 1 H€O6XOZ[I/IMOCTB
BBIIIOJIHEHHS OJIOKOB Koza.

2. Omneparopbl NOBTOPEHHUS, [I03BOJISIONINE MHOTOKPATHO BLITOJHATD
OJIOKM KOJA.

B xauecTBe BXOZIHBIX JJAHHBIX OIIEPATOPaM MePeAeTCsT BBIpasKeHNe, BbIYHC-
JIsIs1 3HaUYeHUe KOTOPOTO OHN MPUHUMAIOT PENIEHNE O TIOPSIZIKE BBITIOJTHEHWS
6JIOKOB Ko/1a (ITHOPHPOBATD, OJIHOKPATHO MJIH MHOTOKPATHO BBITIOJTHSITH ).

Breigengior cienyionie KOHCTPYKIINHU SI3bIKA, TIO3BOJIIONIAE YITPABJIATD
XOJIOM BBITIOJIHEHUS IPOTPAMMObI:

Q Yreepskaenue (raobaibHast GYHKIUSA assert(_:_:)).
Q Omeparop ycaoBus if.
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Q Oumneparop BeTBJIeHUS switch.

Q Omuepartopsl TOBTOPeHUST while 1 repeat while.
Q Omeparop oBTopeHus for.

0 Omeparop paHHero BbIXo/[a guard.

IToMuMO 3TOrO, CYIIECTBYIOT ClIELIUAJIbHBIE OLIePATOPDL, 103BOJIAIONINE
BJIMATH Ha pabOTY OMUCAHHBIX BBITIE KOHCTPYKIUE, K TPUMEPY IOCPOUHO
IPEPBIBATH UX PabOTY, IPOITYCKATh UTEPAMY 1 IPyTHe (QYHKIUIL.

13.1. YTBEpxaeHus

Swift mo3BoJsieT pepBaTh BBITOJHEHNE TPOTPAMMBI B CJIyYae, KOT/a He-
KOTOPOE YCJIOBE HE BBITIOJIHSETCS: K IPUMeEPY, eCIH 3HAYeHNe TTepeMeH-
HO¥T oTsInyaeTcst oT TpebyemMoro. /st 9Toro peHa3HaueH CrelnalbHbIil
MeXaHU3M yTBep:KJeHuil (assertions).

VrBepkaenus B Swift peanusoBaubl B Buje riobagbHOR GyHKITMN
assert(_:_:).

CUHTAKCUC
assert(npoBepsemMoe_BblpaxeHue, oTiafo4HOe_coobueHue)

e NpoBepsemoe_BblpaxeHue —> Bool — BblUMC/ISIEMOE BblpaXeHWEe, Ha OCHOBaHMM
3HaYeHWst KOTOPOro MPUHMMAETCS pelLeHne 06 IKCTPEHHOW OCTaHOBKE MPOrpamMMmbl.

e 0T/Naf04HOe_coobleHune -> String — BblpaxeHue, TEKCTOBOE 3Ha4YeHNe KOTOPOro
6yzeT BbIBEEHO Ha OTNIaZ04HYH0 KOHCOMb NMpY OCTaHOBKE MporpaMmbl. HeobsizaTtenb-
HbI1 NapameTp.

DYHKUMS «yTBEPXAAET», YTO NEPeaaHHOe el BbIPaXKEHWE BO3BPALLAET /TOMMYECKoe 3Ha-
yeHue true. B 3TOM cnyyae BbINO/IHEHWE NPOrpaMMbl NPOAOHKAETCS, B MHOM (ECNM BO3-
BpalleH false) — BbINOSIHEHVE MPOrPaMMbl 3aBEPLUAETCS, M B OTNIAA0YHYIO KOHCOMb
BbIBOAWTCS COOBOLLEHNE.

IIpumep

// yTBepxiaeHue C ABYMS apryMeHTamu
assert( someVar > 100, "[laHHble HeBepHbl" )
// yTBepxaeHue C OAHUM apryMeHTOM
assert( anothervar <= 10 )

MPUMEYAHUE B cuHTaKcuce Bbille BrEpBble NPUMEHEHa cTpenika (->) Anst ykasaHus
Ha TUN AaHHbIX YC/TIOBHOMO 3/IEMEHTa CMHTakcmca. Kak roBopuiock paHee, OHa MCMosb-
3yeTcs B TOM C/ly4ae, Kora MOXHO nepefaTtb He KOHKPETHOE 3HaYeHne onpeaeneHHoro
TUNA, a Uenoe BbipaXKxeHue.

B muctunre 13.1 mokasan mpuMep UCIIOTb30BAHMS YTBEPSKIEHUT.
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Jiuctmur 13.1

let strName = "[lpakoHr"
let strYoung = "monop"
let strOld = "cTap"
let strEmpty = " "

var dragonAge = 230

assert( dragonAge <= 235, strName+strEmpty+strOld )
assert( dragonAge >= 225, strName+strEmpty+strYoung )
print("MporpamMma ynewHo 3aBepwuia CBOW paboTy")

Koncoap
MporpaMma ynewHo 3aBepwusia CBOW paboTy

B npuBeseHHOM IIpUMeEpe MPOBEPSIETCS BO3PACT APAKOHA, 3aIlMCAHHbBII
B IIepeMeHHyI0 dragonAge. C IIOMOIIBIO ABYX YTBEPKAEHUII IIporpaMMa
YCIIEITHO 3aBEePIIUT PabOTY, TOJIBKO €CJIM BO3PACT HAXOAUTCS B MHTEPBAJIE
ot 225 1o 235 ner.

[TepBoe yTBeprkeHue [IPOBeEpPSIET, ABJISAETCS JIM BO3PACT MeHee 235, U Tak
KaK BbIpakeHue dragonAge <= 235 BO3BpalllaeT true, IIporpamMma IIpojoJi-
&KaeT cBoto paboTy. To Jke TTPOUCXOMUT 1 BO BTOPOM YTBEPKAECHUH, TOJTHKO
ITPOBEPSIETCS 3HaUEeHNE BbIpaKeHUsl dragonAge >= 235,

O6paruTe BHUMaHVE, 4TO B KAYECTBE BTOPOTO BXOJIHOTO apryMeHTa (hyHK-
WU assert(_:_:) mepejjaHa He TEKCTOBAs CTPOKA, a BhIpaKeHUE, KOTOPOe
BO3BpalllaeT 3HaueHue TUMa String (IIPOUCXOUT KOHKATEHAIUS CTPOK).

WamennM 3HaYeHNE NIepeMEHHOI dragonAge Ha 220 1 TOCMOTPHM Ha pe-
gyasraT (qructunr 13.2).

Jinctuur 13.2

var dragonAge = 220

assert( dragonAge <= 235, strName+strEmpty+strOld )
assert( dragonAge >= 225, strName+strEmpty+strYoung )
print("MporpamMma ynewHo 3aBepwuna CBoWw paboTy")

Koncomp
Assertion failed: [pakoH monopn

[TepBoe yTBep:KIeHNE BCe TaK JKe BO3BPAIIAET true TTPU TIPOBEPKe BhIpaKe-
HUSI, HO BTOPOe YTBEP:KIEHIEe 9KCTPEHHO 3aBepIiaeT paboTy IIPOrpaMMBbl,
TaK Kak 3HaueHue dragonAge MeHbIIe 225. B pe3yabrate Ha KOHCOJb BbI-
BEJIEHO COOOIIEHME, TTEPETAaHHOE B TAaHHYIO (DYHKITHIO.

JlaHHBIN MEXaHU3M CJIe/lyeT NCITOTh30BaTh, KOT/Ia 3HAaYEHNe TTepelaHHOTO
YCJIOBHSI OJIHO3HAYHO JOJIKHO OBITH PABHO true, HO €CTh BEPOSITHOCTD, YTO
OHO BepHeT false.
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VTBepsKAeHUsT — 9TO MPOCTEHIINI MEXaHU3M YITPABICHUST XOA0M PAbOTHI
[porpamMMbl. B 4acTHOCTH, ¢ €r0 OMOIIBI0 HEBO3MOKHO BBITIOJHSTH Pa3-
JIHbIE GJIOKU KOJIa B 3aBUCUMOCTH OT PE3YJIbTATa TEPEaHHoOTO BhIpa-
JKEHVIsT, BO3BMOSKHO JIUIITH aBAPUITHO 3aBEPIINTD porpammy. [lyist pereHust
3TO# 1Ipob6JIeMbl B SWift IMEIOTCSI APYTUE MEXaHU3MBbI.

MPUMEYAHME CrapaliTecb He WCMob30BaTb YTBEPXKAEHUS B FOTOBbIX K BbIMyCKY
npoekTax. B 0CHOBHOM OHM MpeAHa3HayveHbl Ans OTnagku paspabaTtbiBaeMbix NporpamMm
WM TeCcTupoBaHmns koaa B Playground.

13.2. Onepatop ycnosus if

YTBepk/eHNs, ¢ KOTOPBIMHU BBI TOJTBKO UTO MTO3HAKOMUJIIICH, SIBISIOTCS
y1polieHHoi (popmoii onieparopa ycsioBus. OHM aHATU3UPYIOT liepelaHHoe
BBIPAKEHUE U TTO3BOJIAIOT JTUOO TPOAOJIKUTD BBIIOJHEHUE TIPOTPAMMBI,
60 3aBEPITUTD €70 (BO3MOKHO, ¢ BEIBOJIOM OTJIATOYHOTO COOOTIEHTIS).

Omnepatop if MO3BOJSIET ONPEIETUTh JOTMKY BbI30Ba 6JIOKOB Koja (uc-
MOJTHSATH WJIW He UCIOJIHATD) B 3aBUCUMOCTHU OT 3HAUYEHUST TIEPeJaHHOTO
BbIpaykeHus. JlaHHbIi OIlepaTop UCIOJIb3YeTCs: I0OBCEMECTHO, biaroaapst
€MY MOJKHO COBEPIIATb UMEHHO T€ lIef/,ICTBI/IH, KOTOpbIE H606XOZII/IMBI JJIA
MOJIyYeHUsT KOPPEKTHOTO pe3yJibraTa. K mpumepy, ecyin moJib30BaTe b Ha-
JKaJl KHOIIKY «YMHOKHUTB», TO HEOOXOAMMO MMEHHO II€PEMHOKUTD, a He
CJIOKUATDH YHMCIIA.

Orneparop ycioBus if umeeT yetbipe (PopMbI 3aIMCH, PA3IUYAIOIINXCA 110
CUHTAKCUCY Y PYHKIMOHAIBbHBIM BO3MOKHOCTSM:

[ CoOKpallleHHa4,
O cranjgapTHadg;
[ pacmmpeHHad;

Q TepHapHas.

CoKpalleHHbIA CMHTaKcKC onepaTtopa if
CUHTAKCHUC

if npoBepsemoe_BbipaxeHue {
// Teno onepaTtopa

}

nposepsemMoe_BsbipaxeHne -> Bool — BbIYMCIISIEMOE BbIPAXKEHME, HA OCHOBAHMM 3Ha-
UEHWs1 KOTOPOro MPUHKMMAETCS PelleHne 06 WCMOMHEHUU KOAA, HAXOASLWErocs B Tene
oneparopa.
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OnepaTop YC/0BUSi HAYMHAETCS C K/IOYEBOrO CMI0BA if, 3a KOTOPLIM CieayeT NpoBepsie-
Moe Bblpa)keHue. ECiv OHO BO3BpaLLAET true, TO BLIMOHSETCS KOA U3 Tenla onepaTtopa.
B NpoTVBHOM Crlyyae Koz B Tese UFHOPUPYETCS W BbINOSHEHUE MPOrpaMMbl NMPOAOIKa-
€TCS KOZIOM, C/IEAYIOLLMM 32 ONEepaTopoM YC/I0BUS.

Kak n B yTBepXAeHusiX, MpoBepsieMOoe BblpaXXeHWe [AO/DKHO BO3BpallaTh 3HaveHue
TUna Bool.

IIpumep
if userName == "Alex" {
print("MpuseT, agmMuHucTpaTop")

}

B 3aBMCMMOCTM OT 3HauyeHusi napameTpa userName, MPOBepsieMOe BblpaXXeHUe BEPHET
true unun false, nocne Yero 6yaeT NPUHATO peleHne o Bbi3oBe PyHKUMKM print(_:),
HaxopsiLLencs B Tene onepaTopa.

B muctunre 13.3 npuBeieH MpuMep MCIIOTH30BAHUS OTIEPATOPA YCIOBUSL.
B Hem mpoBepsieTcs 3HaUEHME TEPEMEHHOH logicVar.

Jinctuur 13.3

// nepemeHHaa Tuna Bool

var logicVar = true

// npoBepka 3Ha4eHUA MepemMeHHOWn

if logicVar == true {
print("MepemeHHas logicVar ucTtuHHa")

}

Koncoub
MepemeHHasa logicVar ucTuHHa

B kauectBe ycsioBus /17151 orrepaTopa if HCHob3yeTcst BBIPAyKeHEe CPaBHEHUST
nepeMeHHOI logicVar ¢ JIOrMYecKuM 3HaYeHreM true. Tak Kak pe3yJibTaToM
ATOTO BBIPAKEHUS SIBJISIETCST <UCTUHA» (true), KO/, HAXOASIINICS B Tese
oreparopa, OyIeT KCIIOJIHEH, O YeM CBUIETENIbCTBYET COOOIIEHNE Ha KOHCOJII.

JleBas yacTh BeIpaskeHUs logicVar == true cama 110 cebGe BO3Bpaiiaer
3HaueHue TUIIA Bool, IIocjIe yero cpaBHuBaercs ¢ true. ITo arToii npuunne
MAHHOE BBIPAKEHUE SBJSETCA M3OBITOUHBIM, & 3HAYUT, €T0 MPaBast YacTh
MozKeT ObITh omytieHa (auctunr 13.3a).

Jiuctuur 13.3a

if logicvar {
print("MepemeHHas logicVar ucTuHHA")

}

Koncoub
MNepemeHHaa logicVar ucTuHHa
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Ecnu namennTh 3Havenne logicvar Ha false, TO MPOBEPKA He MPOIIET
u QyHKIWS print(_:) He Oyzer BbisBaHa (ucTunr 13.4).

Nuctunr 13.4
logicVar = false
if logicVar {
print("MepemeHHas logicVar ucTuHHa")

}

// BbIBOA Ha KOHCOAWU NyCT

Swift — 970 A3bIK cO cTporoii Tunusaiueii. JIroboe poBepsieMoe BbipasKke-
HUe 0043aTeIbHO J0JKHO BO3BpalaTh Anbo0 true, 1100 false, 1 HUKAK
unayve. [To aTol NpUYKHe, €CIM OHO BO3BPAILaeT 3HAUY€HIe JPYrOro THIIA,
Xcode coobuut 06 omubke (aucrunr 13.5).

Jiuctmur 13.5

var intvar =1

if intvar { // OlWMWBKA
}

Ecom tpebyetcst TpoBepUTh BIPAKEHIE He HA UCTUHHOCTD, a Ha JIOKHOCTD,
TO JIJIS1 TOTO JIOCTATOYHO CPABHUTD €T0 ¢ false WM T0OABUTH 3HAK JIOTH-
YeCKOTro OTPUIIaHuA 1iepe]] BipaskenueM (muctunr 13.6).

Jiuctmur 13.6

logicVvar = false

// nonHaa dopma MpoBepKM Ha OTpuuaHue

if logicVvar == false {
print("MepemeHHas logicVar noxHa")

¥
// cokpaweHHas ¢opma NpoBepkU Ha oTpuuaHue
if !llogicvar {

print("MepemeHHas logicVar BHOBb noxHa")

}

Koncoun
NepemeHHaa logicVar noxHa
MepemeHHas logicVar BHOBb /I0XHa

O6e hopMbI 3arucK 13 MPEABIAYIIETO JUCTHHTA SIBJISTIOTCST CHHOHUMAMU,
B 060ux cirydasx pesyJIsraToM BbIpaskeHust OyeT 3HaueHne true (MMEHHO
110 3TOH IPUYMHE KO/ B TeJIe OIIePaTOPa BBIITOJIHAETCA ).

B nepsBom BapranTe MOPsIIOK BBIYUCIEHUS BBIPAKEHUS CIIe/ [y IOIIHi:

1. logicvar == false.
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2. false == false — 3aMEHWJIM NIEPEMEHHYIO €€ 3HAUEHUEM.

3. true — /1Ba OTPUIIATEJIbHBIX 3HAUYCHUST UAEHTUIHBI JIPYT IPYTY.
Bo BTOpOM Bapuante oH OTJIMYAETCS:

1. llogicvar.

2. 1false — 3aMEHUJIA TIEPEMEHHYIO €€ 3HAUCHUEM.

3. True — HE n102ic IBASETCS UCMUHOLL.

MPUMEYMAHUE Ecnu aaHHbIN MaTepyan BaM HEMOHSITEH MW KaXXETCS OLMBGOYHbIM, TO
npeanarat BHOBb MO3HAaKOMUTLCSA C ONUCAHWEM JIOMMYECKOro Turna Bool U BHUMATENIbHO
BbIMONHWTbL JOMaLUHee 3ajaHue.

CTaHAapTHbIN CMHTaKcKC onepaTopa if

CoxpallleHHBII CHHTAKCUC ONIEePAaToOpPa if IIO3BOJISET BHIIOJIHUTD OJI0K
KO/Ia TOJIBKO B CJIydae UCTUHHOCTH TIEPEIAHHOTO BhIpasKeHMs. C MOMOTIBIO
CTaH/IAPTHOTO CUHTAKCHCA OIepaTopa YCIOBUS if BbI MOXKETE BKJIIOUUTH
B PaMKH OJIHOTO olepaTopa 6JI0KK KoJa, KaK JJisi HCTUHHOTO, TaK M JJIs1
JIOKHOTO Pe3yJibTaTa TPOBEPKN BbIPAsKEHMSI.

CUHTAKCUC

if npoBepsaemoe_gblpaxeHue {
// nepBblii 610K UcnonHsemoro koga (NpuM MCTUHHOCTM MPOBEPSEMOTO
// ycnosus)

} else {
// BTOpoW 610K UcnonHsemoro kopa (Mpu NOXHOCTU NPOBEpPAEMOro
// ycnosus)

}

e npoBepsieMoe_BblpaxeHue -> Bool — BbIYMCNSEMOE BbIPaXXeHWE, Ha OCHOBAHWK
3HaYeHUs1 KOTOPOro MPUHMMAETCS peLleHve 06 UCMOMHEHUN KOAa, HaXOAsLerocs
B COOTBETCTBYIOLLEM 6110KE.

Ecnn nposepsieMoe BblpaXkeHMe BO3BpallaeT true, TO BbIMNOSHAETCS KOA4 W3 NepBOro
6n1oka. B MHOM cnyyae BbIMOMHAETCA 610K KOAa, KOTOpbIM CrefyeT nocie Kko4eBoro
cfnoBa else.

IIpumep

if userName == "Alex" {
print("MpuseT, agmuHucTpaTop")

}else{

print("MpuseT, nonb3oBaTesnb"

}

B 3aBMCMMOCTM OT 3HauyeHWsi B MepeMeHHOW userName GyAeT BbIMOMHEH MEPBbIA UK
BTOpOM 610K KoAa.
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MPUMEYAHMUE B TekcTe KHUMM Bbl ByaeTe BCTpeyaTbCsl C pa3nnyHbiMM 0603HaYeH!-
AMW AAHHOro ornepatopa: onepatop if, KOHCTpykuusa if-else u T. 4. B 6onblwmHcTBE
Clly4aeB 3TO CMHOHUMbI, YKa3blBatoLLME Ha UCMONb30BaHME JaHHOro onepaTopa 6e3 npu-
BA3KM K KaKoMy-nMbo CMHTaKcucy (COKpalleHHOMY Mn CTaHAapTHOMY).

PaccMoTpuM TpuMep MCIOTh30BAHNS CTAHAAPTHOTO CHHTAKCHCA KOH-
cTpykimu if-else (siuctunr 13.7).

JNiuctuur 13.7

// nepemeHHaa Tuna Bool
var logicVar = false
// npoBepka 3HaYeHWA nepemMeHHOMN
if logicvar {
print("MepemeHHan logicVar ucTuHHa")
} else {
print("MepemeHHan logicVar noxHa")

}

Koncoub
NepemeHHaa logicVar noxHa

B npuBeseHHOM HIprMepe IpeycMOTper 0JI0K Koja I JII000ro BapuaHTa
3HAYEHWST TePeMeHHOI logicVar.

C moMOTITHIO OTIepaTopa YCIOBUS MOKHO OCYIIECTBUTE JOGYIO TPOBEPKY,
KOTOpast BEPHET JIOTMYecKoe 3Hadenue. B kauecTBe mmpumepa ornpeesnnm,
B KaKOW IUAIa30H MomagaeT cyMMa JByxX uuces (auctuar 13.8).

Jiuctmur 13.8
var a = 1054
var b = 952

if a+b > 1000 {
print( "Cymma 6onbwe 1000" )
}else{
print( "Cymma MeHblwe unau paBHa 1000" )

}

Koncomap
Cymma 6osblie 1000

JleBag yacTb IpOBEPAEMOro BbIpakKeHUS a+b>1000 BO3BpAlllacT 3HaYeHUE
THUMa Int, IIOCJIE Yero OHO CPABHUBAETCA € TIOMOIIBIO OIlepaTopa > ¢ MpaBoit
9acThIO (KOTOPas Takke UMeeT THII Int), B PE3YJIBTATe UETO MOTyJaeTCs
JIoTMYecKoe 3HaYeHue.

Panee, mpu paccCMOTPEHIY THUIIA JAHHBIX Bool, MBI TO3HAKOMUJIHCH C OTIe-
paropamu U (&) 1 UK (| |), TTO3BOJISIONUMHK YCJIOXKHSTH BhIUUCIISIEMOE
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Jorudeckoe Boipaskerue. OHM Takke MOTYT OBITh MPUMEHEHBI U TIPU
UCIOJIb30BAHUN KOHCTPYKLUU if-else /I IIPOBEPKU HECKOJIBKUX YC-
goBuii. B muctwnTe 13.9 ipoBepsieTcss NCTUHHOCTD 3HAYEHUH IBYX TIepe-
MEHHBIX.

Jiuctmur 13.9

// nepemeHHble Tuna Bool

var firstlLogicVar = true

var secondLogicVar = false

// npoBepka 3HAYeHWUA MNepeMeHHbIX

if firstlLogicvar || secondLogicVar {
print("OaHa wnn ABe nepemeHHble WCTUHHBI")

} else {
print("06e nepemeHHble NOXHbI")

}

Koucomap
OﬂHa n3 I'IepeMeHHbIX UCTUHHa

Tak Kak IpoBepsieMoe BbIpakeHHe BO3BPAIIAeT true, B CJyUYae, eCIu XOTs
Obl OIMH U3 ONEPAH/IOB PABEH true, B JAHHOM MpuUMepe Oy/EeT BBITTOJHEH
nepBbIil 6JOK KoJIa.

B npuBeieHHOM BBITIIE TPUIMEPE €CTh OUH HEJOCTATOK: HEBO3MOKHO OT-
JINYNTh, KOT/IA OJIHA, 2 KOT/IA JIBe IePeMeHHbIe UMEIOT 3HaueHue true. [liis
pelieH st 3TOH MPOGIEMBI MOKHO BKJIAIBIBATH OMIEPATOPHI YCJIOBUS JIPYT
B sipyra (smuctunr 13.10).

Jinctuur 13.10

if firstlLogicVar || secondLogicVar {
if firstLogicVar && secondLogicVar {
print("06e nepemeHHble MCTUHHbI")
Yelse{
print("Tonbko ofHa M3 MNepemMeHHbIX WCTUHHA")

}
} else {
print("06e nepemeHHble NOXHbI")

}

BuyTpu Tesa nepBoro oreparopa ycJaoBrs UCHOJb3YeTCs I0NOJTHATEIbHAs
KOHCTPYKIHUA if-else.

CTouT OTMETHTD, YTO HarboIee OHO3HAUHBIE PE3YIBTaThI JIyUIlle IPOBe-
pATb B niepBylo ovepesn. [1o aToill npuymnHe Boipaskenue firstLogicVar &&
secondLogicVar CTOUT BBIHECTH B IIEPBbBIIl OllepaTop, Tak Kak OHO BEPHET
true, TOJHKO ecin 00Oe TlepeMeHHbIe UMEIOT 3HaueHne true. [Ipu aToM
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BJIOKEHHBIN OTIepaTop ¢ BhipaxkeHueM firstlLogicVar || secondLogicvar
norpedyercst iepeHectr B 6J10K else (quctunr 13.10a).

Jinctmur 13.10a

if firstLogicVar && secondLogicVar {
print("06e nepemeHHble UCTWHHBI")

} else {
if firstlLogicvar || secondLogicVar {
print("Tonbko ofHa W3 MepeMeHHbIX WCTUHHA ")
Yelse{

print("06e nepemeHHble NIOXHbI")
}
¥

Koncrpykimy if-else MOTYT BKJIAAbIBATLCA APYT B Apyra 6e3 Kakux-1u0o
OI‘paHH‘-IeHHﬁ, HO IIOMHMUTE, YTO TaKHe <<6aH_IeHHbIe>> KOHCTPYKIIMU MOTYT
ILJI0XO CKA3bIBAaThC Ha YMTaOEIbHOCTH Balllero Koza.

PacLUMPEHHbI CMHTAKCKC onepaTopa if

BmecTo uciosnb3oBanus BIOKEHHBIX IPYT B IpyTa O11epaTopoB if MOKHO
MCTIOJIb30BATDH PACITUPEHHBIN CHHTAKCUC ONIEPATOPA YCIOBUS, TIO3BOJISAIO-
U 0OBEIMHUTD HECKOJIBKO BADUAHTOB PE3YJIbTaTOB IIPOBEPOK B PaAMKaX
OJTHO¥ KOHCTPYKIINU.

CUHTAKCUC

if npoBepsiemoe_BbipaxeHue_1 {
// nepBblii 610K KoAa
} else if npoBepsemoe_bipaxeHue_2 {
// BTOpo# 610K KoAa
oo
} else {
// nocnepgHuit 610K KoAa

}

e poBepAemMoe_BblpaxeHue -> Bool — BbIUMCISIEMOE BbIpaXXEHWE, HAa OCHOBaHUK
3HAYeHMS1 KOTOPOro NMPUHUMAETCS pelleHne 06 UCMOIHEHUM KoZa, HaxoAsLerocs
B bnoke.

Ecnu nepBoe NpoBepsieMoe YC/I0BUE BO3BPALLAET true, TO UCTOMHSETCS NepBbii 610K
KoAa.

B vHOM Cnyyae npoBepsieTcsi BTOPoe BbipaXkeHne. Eciv oHO BO3BpalLaeT true, TO UC-
MONHSAETCS BTOPOM 610K Koga. W Tak fanee.

Ecnun Hu ogHo 13 YCHOBVII;I He BEPHYNO UCTUHHBIV Pe3ynbTaT, TO BbIMOJTHAETCA nocneaHui
610k KoAa, paCI'IOJ'IO)KeHHbIl‘;I nocse KK4YeBoro cnosa else.
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KonnuecTtBo 6n0KkoB else if B pamMkax OAHOrO orepaTopa YC/oBUSi MOXET OblTb Npow3-
BOJIbHbIM, @ Hannuune onepartopa else He ABNSETCA 0653aTENbHBIM.

lMocne HaxoXaeHWsi NEPBOro BblpaXKeHUs!, KOTOPOE BEPHET true, AasnbHENLLME NPOBEPKU
He npoBoAATCA.

IIpumep

if userName == "Alex" {
print("MpuseT, agmuHucTpaTop")

}else if userName == "Bazil"{
print("MpuseT, mMoagepaTop")

}else if userName == "Helga"{
print("MpuseT, peaakTop")

}else{

print("MpuseT, nonb3oBaTenb"

}

W3mennm Ko TpOBEPKM 3HAYEHUS TTePeMEeHHBIX firstLogicVar U se-
condLogicVar ¢ y4eTOM BO3MOKHOCTEH paclIMpPeHHOro CUHTaKCcHca olle-
patopa if (siuctunr 13.11).

JNiuctmur 13.11

// npoBepKa 3Ha4yeHWA nepemMeHHbIX

if firstLogicVar && secondLogicVar {
print("06e nepemeHHble WCTUHHbLI")

} else if firstLogicVar || secondLogicVvar {
print("OgHa M3 nepemeHHbIX UCTUHHA")

} else {
print("06e nepemeHHble NOXHbI")

}

Koncoap
06e nepemMeHHble UCTUHHbI

3aTllOMHUTeE, YTO, Hali/Is TIepBOe COBIA/IEHNE, OMePATOpP BHITIOJIHSIET COOT-
BETCTBYIOLIMIA GJIOK KOJa U IIpeKpaiaer coio pabory. [Iposepku mocJie-
JIYIONTUX YCIOBUM HE MPOBOSTCA.

ITpu HCHoTb30BaHIK TAHHOTO OTiepaTopa OyibTe BHUMATEIbHBL [ToMHUTE,
paHee TOBOPHIIOCH O TOM, YTO HanboJIee 0IHO3HAYHBIE BBIPAKEHUST HE0O-
XOJIMMO paciiosiarathb rnepBoiMu? Eciii OTONTH OT 3TOr0 IpaBUia U ycTa-
HOBUTD 3HAUYCHUA IIEPEMEHHDBIX firstLogicVar 1 secondLogicVar B true, HO
BBIpAKEHNE 13 else if Gi0Ka (C JTOTHIECKIM WIN) PACTIONOKUTH TIEPBBIM,
TO BBIBOZ, Ha KOHCOJIb OKaxKeTcst omrOounbim (mretunr 13.12).

Jinctuur 13.12

firstLogicVar = true
secondLogicVar = true
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if firstlLogicvar || secondLogicVar {
print("0OgHa U3 nepemeHHbIX UCTUHHA")

} else if firstLogicvVar && secondLogicVar {
print("06e nepemeHHble MCTUHHbI")

} else {
print("06e nepemeHHble NOXHbI")

}

Koncoan
O,D,Ha M3 nepemMeHHbIX UCTUHHa

BriBeieHHOE Ha KOHCOJIb COO6H.[eHI/Ie ( «OpHa u3 IepeMeHHbIX I/ICTI/IHH3.>>)
He SBJISIETCS IOCTOBEPHBIM, TaK KaK Ha CaMOM JieJie obe 1mepeMenHble nMe-
0T 3HaUeHue true.

Paccmotpum etnie oftH TpuMep MCITOTb30BAHUS KOHCTPYKIINK if-else .

[Ipenmososkum, 4TO BBI CIa€TE B aPEH/Y KBAPTUPHI B :KUJIOM jgome. CTo-
HUMOCTD apeH/Ibl, KOTOPYIO TIATUT KayK/bIi JKUJIEI, 3aBUCUT OT 0OTIEero
KOJIIYeCTBA JKUIBIIOB:

O Ecuu )KusibioB MeHee 5 — CTOMMOCTD apeH/Ibl kujibst paBHa 1000 pyo-
JIell ¢ 4eJloBeKa B JIEHb.

Q Ecuaw sxuabios ot 5 1o 7 — croumocTb aperabl pasia 800 py6iisim
C 4eJIOBEKA B JICHD.

Q Ecuu xxuibiios Gosiee 7 — cTOMMOCTD apeH ibl pasHa 500 py6Jisim ¢ ve-
JIOBEKa B JICHb.

Tapudsl, KOHEUHO, T0BOJBHO CTPAHHBIE, HO, TEM HE MeHee, Iepell BaMU
CTOUT 3a/1a4a OICYNTATH OO JTHEBHOM JTOXO/L.

JIJ1s1 peasaIim aToTo aaropuT™Ma NCosbayem ornepatop if-else. TIporpam-
Ma [OJIydaeT KOJIMYECTBO KUJIbIIOB B IOME U B 3aBUCHUMOCTH OT CTOMMOCTH
apeH/IbI /IS OZHOTO JKUJIbIIAa BO3BPAILAeT 00LIYI0 CYMMY CPEACTB, KOTOpast
Gyner mosyuena (smctuar 13.13).

Jinctuur 13.13

// KONM4YecTBO XWNbLOB B JoMe
var tenantCount = 6
// CTOMMOCTb apeHfbl Ha 4enoBeka
var rentPrice = 0
/* onpepeneHue ueHbl Ha OAQHOMO
yesoBeka B COOTBETCTBUM C ycnoBuem */
if tenantCount < 5 {
rentPrice = 1000
} else if tenantCount >= 5 && tenantCount <= 7 {
rentPrice = 800
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} else {
rentPrice = 500

}
// BbldMCNEeHue oblwei CyMmmbl CpeacTB
var allPrice = rentPrice * tenantCount // 4800

Tak kak 0611ee KOJIMYECTBO KUJIBIOB MOMAJAET BO BTOPOI 010K KOHCTPYK-
1nn if-else, IepeMeHHas rentPrice (CyMMa apeH/Ibl 1JIsT OJTHOTO YesioBe-
Ka) TpUHUMAaeT 3HayeHne 800. toroBast cymma paBHa 4800.

Kcratu, gansbiii airoputM MoxkKeT ObITh peaJn30BaH ¢ UCIOJIb30BAHUEM
OIIEPATOPOB [Malla30Ha U MeTo/la contains(_:), O3BOJIAIOIIETO OIIpe/ie-
JIUTh, MOMA/IAET JIM 3HaYeHue B TpeOyeMbiil auanazon (uctuar 13.13a).

JNiuctmur 13.13a

if (..<5).contains(tenantCount) {
rentPrice = 1000

} else if (5...7).contains(tenantCount) {
rentPrice = 800

} else if (8...).contains(tenantCount) {
rentPrice = 500

}

[Mocnenmuit else if 6710k MOJKHO 3aMEHUTD Ha else (€3 yKazaHUs MPOBe-
PSIEMOTO BBIPAKEHM S, HO TIOKa3aHHDBII TTPUMEp HaTJIg/IHee.

TepHapHbIA onepaTop ycnoBus

Swift mo3BoJIsIET 3HAYUTETHHO YIPOCTUTD CTAHAAPTHYIO (DOPMY 3aMUCH
oleparopa if Bcero 10 HecKoJIbKUX cuMBOJIOB. [Jannas ¢hpopma Ha3biBaeT-
CsI TEPHAPHBIM ONIEPATOPOM YCIOBHUsA. Ero OTIHUNTEIbHOI 0COOEHHOCTBHIO
ABJIACTCA TO, YTO OH HE IIPOCTO BBIITOIHACT COOTBETCTBYIOIIEE BbIPAKEHUE,
HO U BO3BPAIAET PE3YIIBTAT €r0 PabOThI.

CUHTAKCHUC
npoBepsieMoe_BbipaxeHue ? BbipaxeHue_l : BbipaxeHue_2
e NpoBepsemoe_BblpaxeHue -> Bool — BblYMC/ISIEMOE BblpaXEHWE, Ha OCHOBaHMM

3HaYeHUs1 KOTOPOro MPUHMMAETCS pelleHue 06 MCMOMHEHNM KoAa, HaxoAsLerocs
B 6r10Ke.

e BblpaxeHue_1 -> Any — BbIpaXX€HWE, 3Ha4YEeHNe KOTOPOro GY,CI,ET BO3BpaLleHo, ecnin
rpoBepsieMoe BblpaXKeHne BepHET true.

e BbipaxeHue_2 -> Any — BblpaXeHWE, 3HAUEHWNE KOTOPOro ByeT BO3BPALLEHO, EC/IU
rpoBepsieMoe BblpaxkeHne BepHeT false.
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lMpY UCTMHHOCTM NMPOBEPSIEMOrO BbIPAXXEHUS BbIMOMHSETCS NepPBbIN 6710k koaa. B MHOM
Cllyyae BbINOSHSAETCS BTOPOW 6710K. Mpu 3TOM TepHapHbI onepaTop He NPOCTO BbINOA-
HsEeT koA B 6/10ke, HO BO3BpALLAET 3HAYEHNE U3 HEero.

IIpumep

vary = ( x > 100 ? 100 : 50 )

B naHHOM npuMepe B NepeMeHHOW y GyAeT WHULMANM3MPOBaHO 3HAuYeHWe OAHOro U3
BblpaXkeHuii (100 unu 50).

B smictunre 13.14 nmokazan mpuMep UCTIOIb30BaHIST TEPHAPHOTO OTIEpaTOpa
ycJioBust. B HEM COMOCTABJISIIOTCST 3HAYEHUST KOHCTAHT JIJIST TOTO, YTOOBI
BBIBECTH Ha OTIAI0OYHYIO KOHCOb COOTBETCTBYIONIEE COOOIIEHTIE.

JNuctmur 13.14

let a =1

let b =2

// CpaBHeHWe 3HaYeHUN KOHCTaHT

a <= b ? print("A meHbwe unu paBHo B"):print("A 6onbwe B")

Koncoun
A MeHblle nnn pasHO B

Tak kak 3HaYeHME KOHCTAHTBI a MEHbIIIEe 3HAYEHUS b, TO IPOBEPsieMOe
BBIPAJKEHUE a <= b BEPHET true, a 3HAYUT, OY/IET BBIIIOJIHEHO TIEPBOE BbI-
paskenune. O6paTiiTe BHUMAHNE, YTO B JAaHHOM ITPUMEPE TEPHAPHBIIL o11e-
paTop HUYETo He BO3BpAIaeT, a MPOCTO BBIMTOJHIET COOTBETCTBYIOIIEE
BhIpaskeHue (Tak Kak BO3BpallaTh, COOCTBEHHO, 1 Heuero). Ho Bl MOKeTe
WCTIOJIh30BaTh ero 1 nHade. B muctunre 13.15 mokaszan mpumep TOTO, 9TO
BO3BPAICHHOE OMIEPATOPOM 3HAUEHUE MOXKET OBITh UCTIOJIB30BAHO B CO-
CTaBe J[PYTOTO BHIPAKEHUSI.

JNiuctuur 13.15

// nepemeHHaa Tuna Int

var height = 180

// nepemeHHaa Tuna Bool

var isHeader = true

// BblMMCNEHME 3HAYeHUs KOHCTaHThI

let rowHeight = height + (isHeader ? 20 : 10 )
// BbiBOA 3HAYeHWA MepemMeHHOW

rowHeight // 200

B manHOM mpuMepe TepHapHBIN OTepaTop YCJIOBUS BO3BPAIIAET O/[HO U3
JIBYX 11€JIOUMCJIEHHBIX 3HAUeHWH TuMa Int (20 nian 10) B 3aBUCUMOCTH OT
JIOTUYECKOTO 3HAYeHUST TepeMeHHO isHeader.
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13.3. Onepatop BeTBneHns switch

Hepenku ciydan, Korga IpuxoauTcs paboTath ¢ GOIBLIIMM KOIIMYECTBOM
BapMaHTOB 3HAYEHU BBIYUCISIEMOTO BBIPAKEHUS, U AT KayKIOTO M3 BO3-
MO’KHBIX 3HAaYeHMI He0OX0AMMO BBIIIOJHUTD OIpeaeleHHbIN Ko, [ljist
9TOTO MO’KHO WMCITOJTb30BaTh PACHINPEHHBIN CHHTAKCHUC oTlepaTopa if,
MHOTOKPATHO TMTOBTOPSist OJIOKH else if.

[Tpennonoxum, 9To B 3aBUCUMOCTH OT MTOJIyYeHHON 10JIb30BaTEIeM OIlE€H-
KM CTOUT 3a/1a4a BBIBECTU OIPe/IeIeHHbII TEKCT. Peasnsyem JIOruKy ¢ nuc-
1oJsib3oBanueM oreparopa if (suctunr 13.16).

JNiuctuur 13.16
// oueHka
var userMark = 4
if userMark == 1 {
print("EauHuua Ha 3k3ameHe! 370 yxacHo!")
} else if userMark == 2 {
print("C aBoiiko# Tbl OCTaHewbCs Ha BTopoi roa!™)
} else if userMark == 3 {
print("Tel nnoxo yuun matepuan B 3Tom rogy!")
} else if userMark == 4 {
print("Hennoxo, Ho Morno 6bITb M ny4dwe")
} else if userMark == 5 {
print("becnnaTHoe MecTo B yHuBepcuTeTe Tebe obecneyeHo!")
} else {
print("MepenaHbl HeKOppeKTHble faHHble 06 oueHke")

}

Koncoup
Hennoxo, HO Morno 6bl 6GbITb U Nyywe

Jlist BBIBO/IA COOBIEHMSI, COOTBETCTBYIOIIETO OIIEHKE, omeparop if mo-
CJIEJIOBATELHO MPOXOUT IO KAKIOMY M3 YKa3aHHBIX YCJIOBHH, MTOKA HE
Hali/leT To, KOTOpoe BepHeT true. XOTS TIPOrpamMma paboTaeT KOPPEKTHO, HO
€ POCTOM KOJTMUECTBA BO3MOKHBIX BAPUAHTOB (TIPETIONIOKIM, Y BaC 1eCs-
THOAIIBHAS TITKAJIA OT[EHOK ) OPUEHTHPOBATHCS B KOjie GYIET BCe CI0KHEe.

ATy 3aj1adyy MOKHO PEMIUTH C MMOMOIIBIO OTIePaTopa BETBJICHUS switch,
MIO3BOJISTIONIETO C JIETKOCTHI0 006pabaThiBaTh GOMBITOE KOJHIECTBO BO3-
MOJKHBIX BapUAHTOB.

CUHTAKCUC

switch nposepsemoe_sbipaxeHue {
case 3HayeHue_1:
// nepBblii 610K KoAa
case 3HaveHue_2, 3HaveHue_3:
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// BTOpo# 610K Koma
case 3HadeHue_N:
// N-ii 6nok kogna
default:
// 6nok Kopa Mo YMONYaHWi0

* poBepsieMoe_BblpaxeHue -> Any — BblUNCIISIEMOE BblpaXXEHWE, 3HaYeHNe KOTOporo
Swift 6yaeT nckaTb cpean case-6n0koB. MoxeT Bo3BpaLLaTb 3HayeHve noboro Tuna.

e 3Ha4deHue:Any — 3HAYEHWE, KOTOPOE MOXET BEPHYTb MPOBEPSAEMOE BbIpaXKEHUE.
[O/MmKHO MMETb TOT e TUMN AaHHbIX.

Mocne kOYEBOro €fioBa switch ykasblBaeTCs BblpaXXeHWE, 3HaYEeHWe KOTOPOro BblUmC-
nsietcs. Mocne nonyyeHUs: 3HaueHNsi BbIPaXKEHWUsI MPOU3BOANTCS MOMCK COBMaZatoLlero
3HaYeHUsl CPeam ykasaHHbIX B case-6rokax (Moce KoUeBbIX CI0B case).

Ecnun cosnageHve Hal‘/lI,Cl,eHO, TO BbIMONHAETCA KOA TeENa COOTBETCTBYHOLLENO case-bnoka.

Ecnu coBnaaeHve He HalieHo, TO BbIMOMHSETCA koA u3 default-6110ka, KOTOpbI AOMKEH
BCeraa pacnoniaratbCs NOCAEAHUM B KOHCTPYKUMK switch-case.

KonnuecTBo 6/10KOB case MOXET GbiTb MPOU3BO/IbHLIM M OMPeENseTCs MPOrpaMMUCTOM
B COOTBETCTBUM C KOHTEKCTOM 3afauu. Mocse KaXaoro KloUeBOro C/ioBa case MOXET
6bITb YKa3aHO No60e KOMYECTBO 3HAYEHWI, KOTOpblE OTAENSOTCS APYr OT Apyra 3a-
NATbIMM.

KOHCTpyKUMsi switch-case fo/mkHa BbiTb MCHEPMbIBAIOLLEN, TO €CTb COAEPXaTb MHGOP-
Maumio 060 BCeX BO3MOXHbIX 3HAaUYEHUSIX NMPOBEPSIEMOro BblpaXkeHus. 3To obecneymsa-
eTCcsl B TOM YMC/e HanmumeM b6roka default.

Koz, BbINOMHEHHbI B NtOBOM 6110Ke case, MPUBOAUT K 3aBepLUeHWio paboTbl onepaTo-
pa switch.

IIpumep
switch userMark {
case 1,2:
print("3k3ameH He cpaH")
case 3:
print("Heob6xoAMMO BbINOAHWUTbL AOMONHUTE/NbHOEe 3agaHue")
case 4,5:
print("3k3ameH cpaH")
default:

print("Yka3saHa HeKoppekTHas oueHka")

}

B 3aBMCMMOCTM OT 3Ha4eHusi B nepeMeHHoW userMark, 6yAeT BbiMOMHEH COOTBETCTBY-
oMt 610k koga. ECnm HM 0HO M3 3HAYEHWI, YKa3aHHbIX MOC/e case, HE NOAOLO, TO
BbINONHSETCS koA B default-6noke.

MPUMEYAHME [anee B TekCTe KHWUrM Bbl ByaeTe BCTpeyaTb pas3fivyHble HaMMeHOo-
BaHWS JaHHOMO orepaTopa: onepaTtop switch, KOHCTpyKumnsi switch-case u gpyrue
TEpMUHbI. Bce OHM SBNSIOTCA CUHOHMMaMW.
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[Tepernuiiem nmporpaMMmy IPOBEPKHU OIEHKH, MOJYUEHHYIO YUYEHUKOM,
C UCIIOJIb30BAHUEM KOHCTPYKIIMY switch-case. [Ipu aToM Bbiecem BbI30B
byHKIUE print(_:) 3a mpeeabl onepatopa. Takum o6pa3oM, ecid BaM
B OyyIeM noTpedyercst MI3MEHUTh IIPUHIUII BhIBOAA CO00LIeH s (HaIpu-
Mep, BbI CTaHeTe KCII0JAb30BaTh APYIyio (DYHKIHIO), TO ZOCTATOYHO OyAeT
BHECTH MPABKY B OJIHOM MecTe Kojia BMecTo Tectr (imctunr 13.17).

JNiuctmur 13.17

var userMark = 4

// nepemeHHaa AnA XpaHeHuA coobweHua
var message = ""

switch userMark {

case 1:

message = "EAMHMUA Ha 3k3ameHe! 370 yxacHo!"
case 2:

message = "C [OBOWKOW Tbl OCTaHeWwbCA Ha BTopoW rog!”
case 3:

message = "Tbl MNOXO y4un matepuan B 3Tom rogy!"
case 4:

message = "Hennoxo, HO Morno 6biTb M nydwe"
case 5:

message = "becnnaTHoe MecTO B YHMBepcuTeTe Tebe obecneyeHo!"
default:

message = "lMepepaHbl HeKOppeKTHble AaHHble 06 oueHke"
¥
// BbiBOA COObOIEHUA Ha KOHCOJb
print(message)
Koncoun

Hennoxo, HO Morno 6biTb U ny4uwe

Omeparop switch BbIYMCIISIET 3HAUYEHME TT€PEIAHHOTO B HETO BBIPAYKEHUS
(cocTosI11ero BCero JIMIib U3 OHON MTepeMEeHHOIT userMark) 1 TIOCJIeI0BA-
TEeJIbHO IPOBEPSIET KasK/1blil OJIOK case B IOMCKAX COBIIA/ICHMUSL.

Ecom userMark 6y/er nveTn 3Hadenne Menee 1w 6omee 5, To 6y/eT BbI-
1oJIHeH KoJ B 6J10Ke default.

Camoe BaskHOE OTJINUNE KOHCTPYKIIMK switch-case OT if-else 3akJioya-
€TCs B TOM, UTO IIPOBEPsIEMOE BhIPaKEHNE MOJKET BO3BpalllaTh 3HAUEHIE
COBEPIIEHHO JI0OOTO TUTIA, BKIIOYast CTPOKH, YHCJIA, TMATIA30HbI U JTaKe
KOPTEXKHU.

MPUMEYAHUE O6patTe BHMMaHWe, YTO MepeMeHHas message OOBLSBNSAETCS BHe
KOHCTPYKUMK switch-case. 3TO CBSi3aHO C TeM, YTO ecnu 6bl 3TO Aenanoch B KaXaoMm
case-6noke, To ee obnactb BUANMOCTM Bbina Obl OrpaHMyeHa onepaTopoM BETB/IEHUS
1 BblpaXkeHne print(message) Bbl3Bano Hbl OLWMOKY.
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[rana3oHbl B onepaTope switch

Opnnoit U3 UHTEPECHBIX BO3MOKHOCTEN KOHCTPYKIIMH switch-case sTBJISI-
eTcsl BO3MOKHOCTD PaboThl ¢ AuanasoHaMu. B juctunre 13.18 npusenex
MPUMep OTIPe/IeIEHIsI MHOXKECTBA, B KOTOPOE TIOMAaeT 3aJ[aHHOe YHCJIO.
ITpu 5TOM UCIIOIB3YIOTCS OIIEPATOPBI [UariazoHa 6e3 UCIIOIb30BAHNS Me-
ToJIa contains(_:), Kak GbLIO y oreparopa if.

Jinctmur 13.18

userMark = 4
switch userMark {
case 1..<3:
print("3dk3ameH He cpaH")
case 3:
print("TpebyeTca peweHue [OMONHWUTENbHOro 3ajaHua™)
case 4...5:
print("3k3ameH cpaH")
default:
assert( false, "YKa3aHa HekoppeKTHasa oueHKka")

}

Koncoip
SK3aMeH cpaaH!

Ctpoka "3k3ameH He caaH" BBIBOJIUTCSA HA KOHCOJIb IIPU YCJIOBUH, UTO MPO-
BepgeMoe 3HaYeHue B lIepeMeHHON userMark MOIaJ[aeT B JUAIa30H 1. .<3, TO
ecTb paBHsieTcs 1 unu 2. [Ipy sHaueHnn userMark paBHOM 3 6y/:[eT BBIBE/IEHO
«TpebyeTcs pelleHne AONONHUTENIbHOIO 3aAaHNAY. HpI/I userMark paBHOM 4 1IN
5 BbIBOJIUTCS CTPOKA « 3K3aMeH caaH!».

Ecom 3Havyenme userMark He TIOTIA/IaeT B INATIA30H 1. . .5, TO YIIPABJICHUE
nepexoanT default-6710Ky, B KOTOPOM HCHOIB3Y€ETCST YTBEPIKICHUE, TPEPHI-
Baioriee rnporpammy. C MOMOIIBIO TIepeilayr JIOTHUECKOTO false hyHKIIUA
assert(_:_:) mpexpaTuT paboTy NPUIOKEHNS B JIIOOOM CJIydae, eciii OHa
OblTa BhI3BAHA.

[pyrrM BapruaHTOM peain3aliiil JAHHOTO aJITOPUTMA MOKET OBITD UCIIOJIb-
30BaHUeE yiKe 3HAKOMOIT KOHCTPYKLUM if-else ¢ fuara3oHamMyu U METOIOM
contains(_:).

KopTexxu B onepaTtope switch

KoncTpykius switch-case okasbiBaeTcst oueHb yaoO6HOH pu pabore
€ KOPTE)KaMH.
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Pacemorpum caemytomnuii mpumep. [Ipouncxonut B3anmoseiicTsue ¢ yia-
JieHHBIM cepBepoM. [locse Kask/i0ro 3ampoca Bbl MOJIydaeTe OTBET, COCTO-
AMUN U3 MIGPOBOTO KOJA ¥ TEKCTOBOTO COOBIEHNUS, TOCJIE Yero 3aMUCh-
BaeTe 9TH JlaHHble B KOpTexK (sinctunr 13.19).

JNiuctmur 13.19

var answer: (code: Int, message: String) = (code: 404, message: "Page
not found")

ITo xomy COOOIIEHNST MOKHO OTIPEENNTD PE3YIBTAT B3AMMO/IEHCTBUS
C CEPBEPOM.

Ecau ko Haxoautes B unrepsase ot 100 10 399, To coobienne HeoOXo-
JIMIMO BBIBECTH Ha KOHCOJIb.

Ecan kox — ot 400 10 499, T0 910 roBOpHT 006 OIIMOKE, BCJIEACTBIE KOTO-
poii paboTa IPUIOKEHUS J0IKHA ObITH ABAPUITHO 3aBepIleHa ¢ BHIBOLOM
co00IIeHNs Ha OTJIAJ0YHYIO KOHCOJIb.

Bo Bcex ocrajibHbIX COOOIEHUAX He0OX0[UMO 0TOOPAa3UThL COOOIIEeHNEe
0 HEKOPPEKTHOM OTBETE CEPBEpa.

Peanmuzyem JaHHBIN aITOPUTM € NCTIOJIB30BAHNUEM OTlepaTopa switch, mepe-
JIaB KOPTEK B Ka4ecTBE BXOHOTO BeipaxkeHns (auctunr 13.20).

Jinctuur 13.20

switch answer {
case (100..<400, _):
print( answer.message )
case (400..<500, _):
assert( false, answer.message )
default:
print( "Mony4yeH HekoppeKTHb oTBeT" )

}

JIJ1s1 TIEPBOTO SJIEMEHTA KOPTEsKA B 3ar0JI0BKAX case-O0JOKOB MCTIOIb3YIOTCS
nuaraszoHbl. C X MOMOIIbIO 3HAYCHHUS TEPBBIX 9JIEMEHTOB OYLYT OTHECEHBI
K ollpefieJIeHHOMY MHOsKecTBY. [Ipu aTOM BTOPOIt 271eMeHT KOpTesKa UTHO-
pHpYeTCs ¢ TOMOIIBIO Y3Ke M3BECTHOTO BaM HILKHETO MoiuepKkuBanus. Ta-
KM 06pa3oM, MOJIy4aeTcst, YTO B KOHCTPYKIIMH switch-case UCIIONB3YeTCst
3HaYeHNE TOJIBKO EePBOTO 3JIEMEHTA.

Paccmotpum nipyroit nmpumep.

Bb1 — Biazesier] Tpex BOJIbepOB s JAPAKOHOB. Kaxk/ibiit BOJbep rpejiHa-
3HAUEH JIJISI COJIEPKAHMS IPAKOHOB C OIPe/IeJIEHHbIMU XapaKTePUCTUKAMU:

Q Boubep 1 1151 3es1€HBIX JIPAKOHOB € MACCON MeHee JIBYX TOHH.
Q Boubep 2 11 KpacHBIX JIPAKOHOB € MACCON MeHee JIBYX TOHH.
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Q Boubep 3 st 3eIeHBIX U KPACHBIX [PAKOHOB ¢ Maccoil boJjiee IBYX
TOHH.

[Tpu mocTymIeHnn HOBOTO IpakOHA HY)KHO OIIPEIeINTh, B KAaKOH BOJIbEep
€T0 TIOMECTHTh.

B yciioBun 3aaun NCIOIB3YIOTCS IBE XaPaKTEPUCTUKU IPAKOHOB, TI09TO-
MY UMEET CMBICJT 0OPATUTHCA K KOPTEKaM JIJIst UX 0ObeIMHEHUS B €INHOE
3HaueHue (qctunr 13.21).

Jinctmur 13.21

var dragonCharacteristics: (color: String, weight: Float) = ("kpacHbil",
1.4)
switch dragonCharacteristics {
case ("3eneHbit", 0..<2 ):
print("Bonbep N 1")
case ("kpacHbii", 0..<2 ):
print("Bonbep N 2")

case ("3eneHbit", 2...), ("KkpacHwoii", 2...):
print("Bonbep N 3")

default:
print("[pakoH He MoXeT 6biITb NPUHAT B CTaw")

}

Koncoup
Bonbep N 2

33[13.‘{3 BBITTOJTHEHA, TP 3TOM KO MOJYYUJICA JTOBOJIbHO ITPOCTHIM
1 N3AIIHbIM.

KntoueBoe cnoso where B onepatope switch

[Ipencrasbre, 4TO B 33j1a4€ TTPO BOJIbEPHI 17151 IPAKOHOB MOSBUIIOCH JOTIOJI-
HUTEJIHLHOE YCIOBHUE: TOMECTUTD IPAKOHA B BOJIbEP Ne 3 MOKHO TOJBKO MTPU
YCJIOBHUH, UTO B HEM HAXOMSATCS MeHee MaTh 0coOeid. [ljist XpaHeHUsT KOJIk-
YyecTBa JAPaKOHOB OyIeT MCII0Jb30BaThCs JAOMOJIHUTEIbHAS [IEPEMEHHAs!.

BrJro4aTh B KOPTEK TPETUI SIIEMEHT U TPOBEPSITH €T0 3HAYEHME OBLIO ObI
HENPaBUJIBHO C TOYKM 3PEHUA JIOTUKH, TaK KaK KOJIMIECTBO IPAKOHOB He
MMeeT HUYEro obIIero ¢ XapaKTepUCTUKaMU KOHKPETHOTO JIPaKOHA.

C oznHOIl CTOPOHBI, JAHHBIN (DYHKITHOHAT MOXKHO PEATH30BATH C TIOMO-
IBI0 KOHCTPYKINK if-else BHYTPH MOCJEIHETO case-0JI0Ka, HO HanboJiee
MPaBUJIBHBIM BADUAHTOM CTAHET HCIIOJIb30BAHNE KIIOUEBOTO CI0BA where,
MIO3BOJISTIOIIETO YKA3aTh JOTOJHUTEIbHbIE TPEOOBAHUS, B TOM YHCJIE K 3HA-
YEHUSAM BHENTHUX apaMeTpoB (smuctunr 13.22).
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Jinctuur 13.22

var dragonsCount = 3

switch dragonCharacteristics {

case ("3eneHbit", 0..<2 ):
print("Bonbep N 1")

case ("kpacHbit", 0..<2 ):
print("Bonbep N 2")

case ("3eneHbit", 2...) where dragonsCount < 5,
("kpacHbii", 2...) where dragonsCount < 5:
print("Bonbep N 3")
default:
print("[pakoH He MoxXeT 6biITb NMPUHAT B cTaw")

}

Koncomp
Bonbep N 3

KitoueBoe cjioBO where 1 JIOMOJIHUTE/IbHBIE YCJIOBUSI YKAa3bIBAIOTCS B Case-
GJIOKE ISt KayK[IOTO 3HAYEHMST OTIe/IbHO. TTocie where ciie/lyeT BbIpaKeHNe,
KOTOPOE J0JIKHO BEPHYTH true nik false. Testo 6j0Ka OyAeT BBIIOIHEHO,
KOTI'Zla OHOBPEMEHHO COBIIQ/IET 3HaYeHNe, YKa3aHHOE I10CJIe case, U YCJIO-
BU€ ITOCTIE where BEPHET true.

CBsi3blBaHWNE 3HAYEHUN

[Ipencrasbre cutyaluio, 4YTo Balle PYKOBOJCTBO OKOHYATENLHO COIILIO
¢ ymMa (JiyMaio, MHOTHM U TIPEACTABISTH He Tpedyercss ©) u BhICTABUIO
HOBOE ycJioBue: Bobep Ne 3 MOKeT IIPUHATD TOJILKO TeX JPAKOHOB, yeil
Bec 6e3 ocTarka jeauTcs Ha exunuiy. Koneuno, riymast cutyaius, ga
1 BPSIJI JTM Ballle HAYaJIbCTBO CTAHET OTCEMBATh CTOJIb PEKUX PENTHIINH,
HO TUTIIOTETHYECKH TAKOE BO3MOKHO, I MbI JIOJIZKHBI OBITH K 9TOMY FOTOBBL.

[Momymaiite, kKak Obl BbI pelInIK 9Ty 3aauy? ECThb Ba OAX0/A: UCIIOJIb-
3ys1 OIIepaTop yCIOBUS if BHYTpPH Tella case-0JI0Ka MU UCIIOIb3ys where
C JIOTIOTHUTEJILHBIM yCToBUeM. BTopoit moxo 1 HauboJiee BEPHBIH, TaK Kak
He UMeeT CMbICJIa TePEXO/IUTh K BBITIOJHEHUTO KO/Ia, €CITU YCJIOBUS HE BbI-
nostastiores (uctunr 13.23).

Jinctuur 13.23

switch dragonCharacteristics {

case ("3eneHbt", 0..<2 ):
print("Bosnbep N 1")

case ("kpacHbit", 0..<2 ):
print("Bonbep N 2")

case ("3eneHbit", 2...) where
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dragonCharacteristics.weight.truncatingRemainder(dividingBy:
1) == 0
&& dragonsCount < 5,
("kpacHbit", 2...) where

dragonCharacteristics.weight.truncatingRemainder(dividingBy:
1) == 0
&& dragonsCount < 5:

print("Bonbep N 3")

default:
print("[pakoH He MoxeT 6biITb MPUHAT B cTaw")

}

Broipaskenue dragonCharacteristics.weight.truncatingRemainder
(dividingBy: 1) == @ II03BOJISIET OIIPEAEJINUTD, JEJIUTCS JIU BEC JPAKOHA,
YKa3aHHBIN B KOPTEXKE, 6e3 ocTaTka Ha E€ITHUILY.

Xors JIAHHBIN TTOJIXO/ 1 SIBJISIETCS TTIOJIHOCTHIO pa60‘{I/IM, OH COZIEPIKUT JIBa
SHA4YUTEJIbHBIX HEJOCTaTKa:

1. BcsescTBHe IJIMHHOTO MMEHH KOPTEXKA BHIPAKEHUE HE OYEHD yI00HO
YUTATh U BOCIIPUHUMATD.

2. JlanHoe BbIpa)KeHUE TIPUBSI3IBAETCST K UMEHU KOPTEXKa BHE KOHCTPYK-
1uu switch-case. Takum 06pasoM, €CJid BbI PEIIUTE TIOMEHSITD MSI
Cc dragonCharacteristics, IpeaAIIONIOKNM, HA dragonValues, TO Heob-
XOJUMO He TOJbKO COOTBETCTBYIOIINM O6p3.30M U3MEHUTDb BXOJHOE
BbIpasKeHue, HO I BHECTU IIPAaBKU BHYTPU case.

JIJist petenust JaHHON TPOGIEMbBI MOKHO UCTIOIH30BATH TIPHEM, Ha3biBae-
MBbliT cBsI3bIBaHHEM 3HaUeHuit. [Tpu CBA3BIBAHWH B 3ar0JIOBKeE case-6JI0Ka
HCIIOJIb3YETCS KIIOUEBOE CII0BO let MM var JIJIst OOBSBICHUS JIOKATBHOTO
TapamMeTpa, ¢ KOTOPBIM GY/IET CBSI3aHO 3HAYEHME. 3aTeM TAHHbIH TapamMmeTp
MOJKHO HCIIOJIb30BATh TOCJIE where U B TeJie case-0JI0Ka.

B suctunre 13.24 npoucxouT cBA3bIBaHNE 3HAYEHWST BTOPOTO dJIeMeHTa
Kopreka dragonCharacteristics.

JNiuctuur 13.24

switch dragonCharacteristics {
case ("3eneHwbit", 0..<2 ):
print("Bonbep N 1")
case ("kpacHbit", 0..<2 ):
print("Bonbep N 2")
case ("senenbit", let weight) where
weight > 2
&& dragonsCount < 5,
("kpacHbit", let weight) where
weight > 2
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&& dragonsCount < 5:
print("Bonbep N 3")
default:
print("[lpakoH He MoxeT 6bITb MPUHAT B cTaw")

}

B sarosioske case-6710ka JUUISA BTOPOT'O 9JIEMEHTA KOPTEXKa BMECTO YKa3aHU A
AnaliadoHa UCIIOJIb3YETCA CBA3bIBaHWE €0 3HaY€HUA C JIOKAJIbHOI KOH-
CTaHTOM weight. Z[aHHaH KOHCTaHTa Ha3bIBA€TC:A CBA3aHHBIM IIaPaMETPOM,
OHa COAEPKUT CBA3aHHOE 3HAYECHHUE. O6paTI/IT€ BHHMaHHE, 4YTO ITPOBEPKa
BeEcCa /I[paKOHa (60]166 ABYX TOHH) IrepeHneceHa B Where-YCJIOBI/Ie.

[Tocste cBsI3BIBaHMS 3HAYEHUSI JAHHBIH TTApaMeTP MOKHO HCITOJIb30BaTh HE
TOJIbKO B where-ycioBun, Ho M BHyTpH TeJia case-0soka (nuctunr 13.25).

Jinctuur 13.25

switch dragonCharacteristics {
case ("3eneHbt", 0..<2 ):
print("Bonbep N 1")
case ("kpacHbit", 0..<2 ):
print("Bonbep N 2")
case ("seneHbit", let weight) where
weight > 2
&& weight.truncatingRemainder(dividingBy: 1) == ©
&& dragonsCount < 5,
("kpacHbin", let weight) where
weight > 2
&& weight.truncatingRemainder(dividingBy: 1) == ©
&& dragonsCount < 5:
print("Bonbep N 3. Bec ppakoHa \(weight) TOHHbI")
default:
print("ApakoH He MOXeT 6biITb NPUHAT B cTaw")

}

MOJKHO COKPATUTD U YIIPOCTUTH KOJI, €CJIH OOBSIBUTD CPA3y JIBA CBSIBAHHBIX
napameTpa, 1o OJJHOMY JIJIst KasKI0T0 aJieMeHTa Kopresxka (smctunr 13.25a).

Jiuctmur 13.25a

switch dragonCharacteristics {
case ("seneHwbit", 0..<2 ):
print("Bonbep N 1")
case ("kpacHbit", 0..<2 ):
print("Bonbep N 2")
case let (color, weight) where
(color == "seneHbin" || color == "kpacHbiii")
&& weight.truncatingRemainder(dividingBy: 1) == 0@
&& dragonsCount < 5:
print("Bonbep N 3. Bec gpakoHa \(weight) TOHHbI")
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default:
print("[pakoH He MoxXeT 6biITb NMPUHAT B cTaw")

}

Onepatop break B KOHCTpyKUuK switch-case

Ecin tpebyercs, yToObI case-0JI10K He UMeJI UCIIOJHIEMOTO KOJia, TO He-
006X0/INMO YKa3aTh KJIIUYEBOE CJIOBO break, ¢ TOMOIIBIO KOTOPOTO paboTa
ornepaTopa switch GyJeT IPUHYAUTEIHHO 3aBEPIIEeHa.

OpHUM 13 TUIIOBBIX BAPUAHTOB UCIIOJIb30BaHs break SIBJISETCS €0 OIpe-
nejenue B 6J1oKe default, KOIjIa B HEM He JOJIKHO OBITh IPYTroro KoJa.
Taxum 06pa3oM 0CTUTAETCST N3OBITOYHOCTD — JIAsKe €CJIM B case He OyIeT
HaliIeHo HeoOXOAMMOE 3HAYEHNE, TO KOHCTPYKITHS 3aBEPIITHT CBOIO paboTy
6e3 omuboK, MpocTo nepeaas yipasienue B default-6J10K, rie HaxoauTCst
break.

B smmcrunre 13.26 nokasan npumMep, B KOTOPOM Ha KOHCOJIb BBIBOJITCS CO-
OOIIEHYST B 3aBUCUMOCTH OT TOTO, SIBJISIETCS IO YMCIIO MOJIOKUTETBHBIM
WM OoTpUIaTeabHbIM. [Ipu aTOM B ciryyae, KOra OHO PaBHIETCS HYJIIO,
OmepaTop switch mpocTo 3aBepimacT paboTy.

JNluctmur 13.26

var someInt = 12
switch someInt {

case 1...:

print( "Bonbwe 0" )
case ..<0O:

print( "MeHbwe 0" )
default:

break
}

KntoueBoe cnoso fallthrough

C nomoIipio KJII04eBOTO ¢j10Ba fallthrough MOXKHO U3MEHUTDH JIOTUKY
(YHKIIMOHMPOBAHUST ONlepaTopa switch U He TPEpPBIBATL €ro paboTy mo-
cJie BBITIOJTHEHUST Kojla B case-010ke. JlaHHOE KJIIOYEBOE CIIOBO TIO3BOJISIET
TEPENTH K TeTy TOCTEAYIONIETO case-6II0Ka.

PacemoTpum coenyromnii mpuMep: nmpeicTaBbTe, YTO CYIEeCTBYeT TpU
YPOBHS TOTOBHOCTH K Upe3BbluaitHbiM cutyarusm — A, b u B. Kaxmas
CTeTleHb IPelyCMaTPUBACT BBITIOJIHEHUE Psiia MEPOTIPUATHH, TIpUYeM Kax-
JIBIIA TTOCJIEYIOIINIT YPOBEHD BKIIFOUAET B Ce0sT MEPOIIPUSITUST [TPEBILYIITNX
ypoBHeli. MUHUMabHBIN YPOBEHDb — 3TO B, MaKCMMaJbHBIH — A (BKJTIO-
yaeT B cebs MeponpusaTus yposHeii B u B).
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Peanusyem nporpamMmmy, BIBOJISIIIYIO HA KOHCOJIb BCE MEPOITPUSITHUST, COOT-
BETCTBYIOIIIE TeKyIeMy yposiiio rotoBaoct K UC. Tak kak Mepornpustust
MOBTOPSIIOTCS OT YPOBHST K YPOBHIO, TO MOKHO PEAJM30BATh 3a/lyMaH-
HOE ¢ TIOMOII[BIO OTlepaTopa switch ¢ UCIIOJIBb30BaHUEM KJIOYEBOTO CJIOBA
fallthrough (siuctunr 13.27).

JNiuctuur 13.27

var level: Character = "B"
// onpepeneHne ypoBHA TOTOBHOCTM
switch level {
case "A":
print("Bbliknw4nTb BCe 3neKTpuyeckue npubopbl ")
fallthrough
case "B"
print("3akpblTb BXOAHble ABepuM M OKHa ")
fallthrough
case "B"
print("Cobnwpatb crnokoicTeue")
default:
break

}

Koncoap
3aKprTb BXOAHble ABepU U OKHa
CobnwpaTbh cnokoncTeue

[Ipu 3raveHnn "B" TIepeMeHHON level Ha KOHCOJb BBIBOJSITCS CTPOKH,
COOTBETCTBYIOIIME 3HaUeHUsAM "B" u "B". Korza nporpamMmma BcTpeyaer
KJIo4eBoe CJI0BO fallthrough, oHa IIepexoAuUT K BBIIIOJIHEHUIO KoJa CJie-
JIYFOIIIETO case-GJI0KA.

13.4. OnepaTtopsbl noBTOopeHus while
n repeat while

Panee Mbl paccMOTpesn o1iepaTopbl, TTO3BOJIAIONIIE BBITOJIHATD PA3IMYHbIe
YUYACTKK KOJIA B 3aBUCHMOCTH OT YCJIOBUiA, BOSHUKIITIX B X071€ PAOOTHI TPO-
rpamMbl. Jlasee GyayT pacCMOTPEHBI KOHCTPYKITHH SI3BIKA, TTO3BOJIAIONINE
MUKIMIHO (MHOTOKPATHO) BBITIOJHATE GI0KM KOJIAa U YIIPABJISIT IAHHBIMI
MOBTOPEHUSIMU. [[pyTUMU CJTOBaMU, X OCHOBHAS UJesS COCTOUT B TOM,
4TOOBI TIPOrPpaMMa MHOTOKPATHO BBITIOJTHSIIA OJHU U Te JKe BBIPasKEHMS,
HO C Pa3JIMYHBIMU BXOJIHBIMU JTAHHBIMU.

MPUMEYAHME KOHCTpyKLMM, NO3BOSISIIOLLME B 3aBMCUMOCTM OT YC/I0BMI A MHOTOKpaT-
HO BbIMOSIHATL KOA, Ha3blBAOTCA LIMKIAMM.
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Ormepatops while 1 repeat while MO3BOJISIOT BBITIOJMHSTE GI0K KOJIA 10 TEX
0P, TIOKA MTPOBEpsieMOe BbIpAKeHIE BO3BPAILAET true.

OnepaTtop while

CUHTAKCUC

while npoBepsemoe_BbipaxeHue {
//Teno onepatopa

}

® [poBepAeMoe_BblpaxeHue -> Bool — BblpaXXeHne, npu UCTUHHOCTWN KOTOPOIo Bbl-
MNONTHAETCA KOA U3 TeNna oneparopa.

OpnHo BbINOMHEHWE KoAa Tena ornepaTopa HasblBaeTcs UTepaument. tepaumm NoBTopsitoTCS,
MoKa BbIpaXXeH1e BO3BpaLlaeT true. Ero 3HaueHue NpoBepseTcst Nepes Kakaomn utepaumeil.

PaccmoTpum ripumep ncnosib3oBanus oreparopa while. [Ipoussenem ¢ ero
MOMOIIbIO cyioskerue Beex unces oT 1 g0 10 (suctunr 13.28).

Jinctmur 13.28

// HavanbHoe 3HayeHue
var i =1
// XpaHunuwe pe3ynbTaTa CNOXEHUA
var resultSum = @
// uuMkn AnAa nopcyeTta CyMMmbl
while i <= 10 {

resultSum += i

i +=1

resultSum // 55

[Tepemennast i siByisieTcst C4ETYNKOM B TaHHOM 11rKJIe. OCHOBBIBAsSICh Ha ee
3HAYEHUH, OIIEPATOPOM OIIpe/IeIIeTcsl HeOOXOAMMOCTD BIITOJHEHUS KO
B Tesie 1ukiIa. Ha kaxxaoi nrepariy 3HaYeHne i yBeJTMInBaeTCs Ha eMHN-
Iy, ¥ KaK TOJIbKO OHO JJOCTUTAET 10, TO YCJIOBUE, ITPOBEPIEMOE OIIEPATOPOM,
BO3Bpallaer false, MOCJE YEro MPOUCXOIUT BBIXO/L U3 IUKJIA.

Orneparop while — 3TO TWKJI € TPEIBAPUTEIBHOI TPOBEPKOI YCIOBUS, TO
€CTh BHAUaJIe TIPOBEPSIETCS YCIOBUE, a YiKe TIOTOM BBITIOJHSIETCS WU HE
BBITIOJIHSAETCS KO/ TeJia oiepaTopa. Eciu ycioBue BepHeT false yike Ipu
MEePBOIT TPOBEPKE, TO KOJI BHYTPU OIIEPATOPa MPOUTHOPUPYETCS U He OyIeT
BBITIOJIHEH HU OJTHOTO pasa.

BHUMAHME bByabTe OCTOPOXXHBI MPpU 3a4aHnK YCOBKS, NOCKOSIbKY MO HEBHUMaTE b
HOCTU MOXHO CO3[aTb TaKyl CWUTyaLut, MpU KOTOPOW MpOBEPSIEMOE YC/IOBME BCeraa
6yneT BO3BpalwaTth true. B 3TOM cnyyae umkn GyaeT BbINOMHATLCS 6ECKOHEYHO, YTO,
BEPOSITHO, MPUBEAET K 3aBMCaHWIO NMPOrpaMMbl.
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Onepatop repeat while

B otsimume ot while orrepaTop repeat while SBJISIETCS ITUKJIOM C TIOCTITPO-
BEPKO# ycioBUs. B TakoM 1KKIIe IIpoBepKa 3HAYeHNS BbIPAKEHUS IIPOUC-
XO/IUT B KOHIIE UTEPAIINH.

CUHTAKCUC
repeat {
// Teno onepaTopa
} while npoBepsiemoe_BbipaxeHune

® NpoBepAeMOe_BblpaxeHue -> Bool — BblpaxkxeHue, Npy UCTUHHOCTN KOTOPOro Bbl-
MOJTHAETCA KOA4 U3 Tena onepartopa.

OpfHo BbINONHEHME KOAA Tena ornepaTopa HasblBaeTcsl uTepaumeit. Mtepauum nostops-

I0TCSl, MOKa BbIpaXXEHWe BO3BpalLaeT true. Ero 3HayeHWe npoBepsieTcs nocie Kaxaon
uTepaumnm, TakumM 06pasoMm, Tefio onepaTtopa ByAeT BbINOMHEHO HE MEHEE OAHOMO pasa.

PeasmsyeM ¢ OMOIIBIO JAHHOTO ollepatopa PACCMOTPEHHYIO paHee 3a1ady
cnoxenust unces ot 1 1o 10 (muctunr 13.29).

Jiuctmur 13.29

// HavanbHoe 3HayeHue

var y = 1

// XpaHunuue pesynbTaTa CJAOKEHUA
var result = 0

// uuMkn Ana nopcyeTta CyMMmbl

repeat{
result +=y
y +=1

} while y <= 10
result // 55

Pasnuna mexxy oneparopaMu while 1 repeat while 3aKJIIOYAETCS B TOM,
YTO KOJI TeJia OllepaTopa repeat while BBITIOJIHSAETCS HE MEHEE OTHOTO Pa3a.
To ecTp maske ecsu ycoBuMe TP TIEPBOIT NTEPAIH BepHET false, KOZ TeJa
IIMKJIA K 9TOMY MOMEHTY YK€ GY/IET BBITIOIHEH.

Ncnonb3oBaHue onepaTtopa continue

Ormepatop continue IpeHA3HAYEH JIJISI TIepEX0/ia K 04ePeIHON UTepalny,
WUTHOPUPYSI CJEAYIONINH 32 HUM KojI. Ecsin mporpaMMa BeTpeyaeT continue,
TO OHA HEe3aMEJIJINTEJIbHO TIePEXOUT K HOBOW UTEPAIIH.

Ko B siuctunre 13.30 mpousBouT CI0XKEHUE BCEX YETHBIX UNCETT B UHTEP-
Basie ot 1 1o 10. /[yt aTOTO B KaXK1011 MTEPAIIUY TTPOU3BOIUTCS TTPOBEPKA
Ha 4eTHOCTD (110 3HAYEHUIO OCTATKA OT JieJIeHusI Ha 2).
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JNiuctmur 13.30

var x = 0
var sum = 0
while x <= 10 {

X +=1
if x %2 ==1{
continue
}
sum += X
}
sum // 30

Ncnonb3oBaHue onepaTtopa break

Omnepatop break npeaHasHadeH st JOCPOYHOTO 3aBepiieHust PabOThI
IIMKJIa, C HUM MBI y3Ke BeTpedasinch panee. [Ipu aTom Bech nocenyommi
KO/l B TeJie 1inKJa urHopupyetcst. B muctunre 13.31 nokasano, kak 1mpo-
M3BOJIUTCS TTOICYET CYMMBI BeexX uuces oT 1 10 54. [Ipu atom ecin cymma
nocruraet 450, TO MPOUCXOAUT BBHIXO/] U3 ONEPATOPA M BHIBOIUTCS COOT-
BETCTBYIOLIEE COOOIIEHIE.

JNiuctmur 13.31

var lastNum = 54
var currentNum = 1
var sumOfInts = @
while currentNum <= lastNum {
sumOfInts += currentNum
if sumOfInts > 450 {
print("XpaHunvwe 3anosnHeHo. MocnepHee obpaboTaHHOe 4uUC/O -
\(currentNum)")

break
}
currentNum += 1
b
Koncoap

XpaHunuwe 3anonHeHo. lMocnepHee obpaboTaHHoe 4ucao — 30

13.5. OnepaTtop nosTopeHus for

OrmnepaTop for npegHazHaYeH sl UKJIMYHOTO BBIITIOJHEHNs 6JI0Ka Ko/
JUTST KQKJIOTO AJIEMEeHTa HEKOTOPOH 1ocJiefioBatesibHoCTH (Sequence). /Ipy-
TUMU CJIOBAMM, [T KAJKIOTO dJIeMeHTa OYeT BBITOJHEH OJUH U TOT JKe
6J10K Koz1a. JlaHHbII OIlepaTop IPUHUMAET Ha BXO JII00YIO [IOC/Ie10BaTE b
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HOCTb (BKJIIOYast Kosteknun ). K mpumepy, ¢ ero ImoMoIpio MOKHO BBIBECTU
BCe CUMBOJIbI CTPOKH (String — 9TO Collection) 10 OIHOMY Ha KOHCOJIb,
BBI3BIBAsT (DYHKIINIO print(_:) I/ Kaxk10T0 cuMBoJia. U ayist peammsarmm
ATOM 3aj1au MOTPEOYETCST BCETO HECKOIBKO CTPOK KOJIA.

CUHTAKCUC

for cBA3aHHLIi_napameTp in nocnepoBaTenbHoCTb {
// Teno onepaTtopa

}

e CBA3aHHbIA_napameTp — JIOKasbHbIN NAapaMeTp, KOTOpPoMy 6yAeT UHWULMAnM3npo-
BaTbCsl 3HAUYEHWe OYepeaHOro 3/IeMeHTa NOCef0BaTEeNbHOCTY.

e MocJieAoBaTeNIbHOCTb:Sequence — UTepUpyeMasl NMocnefoBaTeNbHOCTb, 3ne-
MEHTbI KOTOPOIA MO 0HOMY 6yAyT AOCTYMHbI B TE/e onepaTopa Yepes CBs3aHHbI
napamertp.

Limkn for-in BbINOMHSIET KOA, PacrioNoXeHHbIN B Tene ornepaTtopa, ANsl Kaxaoro ane-
MeHTa B nepefaHHoON nocneaoBaTenbHOCTU. Mpy 3ToM nepebop 3n1eMeHTOB NPOUCXOAUT
nocnefoBaTeNbHO U Mo NopsaKy (0T NePBOro K MOCNeaHeMy).

Mepen Kaxmoit MTepaumen MPOUCXOAWT CBSA3bIBAHME 3HAYEHMSI OYEPEdHOro SNEMEHTa
Noc/ef0BaTENbLHOCTY C NapaMeTpoM, 06bsIB/IEHHbLIM MOC/IE KIOYEBOro c/iosa for. Mocne
3TOro B KOZE TeNa ornepaTopa 3TO 3HaYeHWUe [OCTYMHO Yepes UMs CBS3aHHOro napame-
Tpa. [aHHblit (CBA3aHHLIN) MapaMeTp SBASETCS NIOKasbHbIM A/s KOHCTPYKUMKU for-in
1 HEOCTYMEH 3a ee npeaesamu.

Mocne Bcex utepaumin (nepebopa BCEX 3N1EMEHTOB NOCIEA0BaTENbHOCTY) LMK/ 3aBepLUa-
€T CBOI paboTy, a CBS3aHHbIV NapaMeTp YHUUTOXAEeTCs.

B kauyecTBe BXOAHOM MOC/IEAOBATENBLHOCTM MOXET 6biTb MepedaHa nobasi Sequence
(B TOM uncne Collection): MmaccuB (Array), cnoBapb (Dictionary), MHOXeCTBO (Set),
ananasoH (Range) n T. A.

IIpumep
for oneElementOfArray in [1,3,5,7,9]{
// Teno onepaTtopa

}

B mmctunre 13.32 nokazan npuMep MCIoIb30BaHMS oniepaTopa for, B KOTO-
POM ITPOUBBOIUTCS TIO/ICYET CYMMBI BCEX 3JIEMEHTOB MACCHBA, COCTOSIIIETO
13 1EJIOYNCICHHBIX 3HAYEHWH.

JNiuctmur 13.32

// MaccuB UenbiX 4ucen

let numArray: Array<Int> = [1, 2, 3, 4, 5]
// B BaHHON nepeMeHHOW byaeT XpaHUTbCA

// cymMma 3neMeHTOB MaccuBa numArray

var result: Int = 0
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// umkn nopcyeTa CyMMbl
for number in numArray {
result += number

result //15

B nannom npumepe ¢ oMoupio for-in BbIUKUCALETCS CyMMa 3HAUYEHU
BCEX 2JIEMEHTOB numArray. CBSI3aHHDBIN ITApaMeTp number TTOCJIEI0BATEIHLHO
[I0JIy4aeT 3HaYeHUe Kax/[0ro 2JIeMeHTa MaccuBa U CyMMUPYeT ero ¢ repe-
MEHHOI result. J/lannas nepeMennas o0bsiBIeHa BHE TUKJIA (10 HETO),
MOITOMY OHA He YHIITOKAETCST TOCJIe 3aBepIeHtst paboThI orepaTopa for
U COXpaHseT CBOE COCTOSIHUE.

B xojie nepBoii uTepanuu nepeMeHHoil number IPUCBAMBAECTCS 3HAYCHUE
IIEPBOTIO 3JIEMEHTa MaCCHBa, TO €CThb 1, ITOCJI€ YET0 BBIITOJHSETCS KO/ Tejia
nukia. B caexyroreit ntepanny mepeMeHHO number TPUCBANBAETCS 3HA-
YeHKe BTOPOTO aJieMeHTa (2) ¥ TIOBTOPHO BBIMTOJHSIETCS KOJ TeJia IIHKJIA.
I tak nasee, moka e 6y[[eT BBIIIOJIHEHA TIOCJIeIHAA UTepalud Teja o1e-
paTopa co 3HaUeHUEM 5 B TIEPEMEHHOI number.

B xavecTBe BXOHOI MOCTEA0BATEIBHOCTH TaKKe MOKHO TIepeaaTh ara-
nazon (simctuar 13.33) wim ctpoky (smctunr 13.332).

JNiuctuur 13.33
for number in 1...5 {

print(number)
¥
Koucomap
1
2
3
4
5

JNiuctmur 13.33a

for number in "Swift" {
print(number)

}

Koncoap

+ HhH = 0N
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Casi3aHHBII TapaMeTp 1 Bce 00bsIBICHHbBIC B TEJIE I[UKJIA MTePEMEHHBIE
1 KOHCTAHTBI — JIOKAJIbHbIE, TO €CTh HEJIOCTYITHBI BHe oriepatopa for. Ecin
CYIIEeCTBYIOT BHelTHNE (OTHOCUTENBHO TeJsa OTlepaTopa) OJJHONMEHHBIE
repeMeHHble MM KOHCTAHTBI, TO WX 3HaYeHWE He OY/IeT mepecekaThest
¢ JokambHbIMU (sucTUHT 13.34).

JNinctuur 13.34
// BHewHAA nepemeHHas

var myChar = "a"
// BHEWHAA KOHCTaHTa
let myString = "Swift"
// UMKN MCnonb3yeT CBA3AHHbI MapamMeTp C UMeHeM,
// yXe ucnonb3yembiM rnob6asbHON NepeMeHHo
for myChar in myString {
// nokanbHaA KOHCTaHTa
// BHe UMKNa yxe CywecTByeT KOHCTaHTa C TakuM WUMeEHeM
let myString = "Char is"
print("\(myString) \(myChar)")
¥
myChar //"a"
myString //Swift

Koncoip
Char is
Char is
Char is
Char is
Char is

t -hH = W0

Bue omeparopa for 0OBSIBIEHBI BA TapaMeTpa: MepeMeHHas myChar
U KOHCTaHTa myString. B Tese omeparopa 06bABASIOTCS MapaMeTPh
¢ TeMu ke uMeHaMu (myChar — CBS3aHHBIN ITapaMeTp, a myString — Jio-
KaJslbHasl KOHCTaHTa). HecMoTps Ha TO 4TO BHYTPU LMKJIA JIOKAIbHBIM I1a-
pameTpaM WHUIIHATU3UPYIOTCS 3HAYEHUS, TI0OATbHBIE myChar 1 myString
He N3MEHUJINCh.

Jlanublii TPUMEP MOKET TIOKA3aThCsS BaM CJIETKA 3aITyTaHHBIM, TTIO9TOMY
yIeauTe eMy 0coboe BHUMaHUe U CaMOCTOSITEIbHO MTOCTPOYHO pasbepure
€ro KOZ.

NMPUMEYAHUE Xouy 06paTuTb Balle BHMMaHMWE elle Ha OAHY 3aMeyvaTesibHyl BO3-
MOXHOCTb Xcode playground — oTobpaxeHne KpuBOW M3MEHEHWUs 3HauyeHus. Ecnn
LWENKHYTb Ha TEMHO-CEPOM MPSMOYrosibHUKe B 061acTu pe3ynbTaToB, pPacrosioXXeHHOM
HanpoTVB Tena onepatopa if (M3 nNpeablayLWwero NMUCTUHIA), TO B peaakTope koza oTo-
6pa3nTcsa rpaduk, NO3BOSISIIOWMIA OLIEHUTb, Kak MEHSNIOCh 3HaYeHWe napameTpa result
(puc. 13.1).
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so8 [oe et o  VEBle ¢/ 0 d 0
B ¢ » [ Listings ) [3) main
1 import Foundation
2
3 wvar result = @ o] =
4 wvar number = 777 777 [
5 for number in 1...5 {
6 result += number ___w_‘ @)

e
,-"/‘
=

[l
O @ ~

Puc. 13.1. I'padvk n3MeHeHnsi 3HaueHns napameTpa

ITopoii MOKeT BO3HUKHYTh 3ala4a, KOTAa HET HeOOXOAUMOCTH HCIIOJIb-
30BaTh 3HAYEHUSI HIEMEHTOB KOJIEKIIUN, — K MPUMeEpPY, HY’KHO TIPOCTO
TPUK/bI BBIBECTH HEKOTOPOE COOOIIEHKEe Ha KOHCOJIb. B aTOM ciryyae st
HKOHOMMH TIAMSITU UMSI CBSI3aHHOTO ITapaMeTpa MOKHO 3aMEHUTH Ha HIK-
Hee niouepkuBanue (simctuHr 13.34a).

JNiuctmur 13.34a

for _in 1...3 {
print("MoBTopawwasnca cTtpoka")

}

Koncoap

MoBTopAlWanca cTpoka
MoBTopAlWanca cTpoka
MoBTopAlWaAca cTpoka

[Tpu urepanum 1o asemenTam cjaosaps (Dictionary) MOXHO CO3/aTh
OT/ICJIbHBIE CBA3aHHbBIC TIAaPAMETPBI 7S KITI0Uell M 3HAYeHUH 9J1eMEeHTOB

(mmuctunr 13.35).

JNuctmur 13.35

var countriesAndBlocks = ["Poccus": "CHI", "OpaHuma":"EC"]
for (countryName, orgName) in countriesAndBlocks {
print("\(countryName) BcTtynuna B \(orgName)")

Koncoap

OpaHuma Bctynuna B EC
Poccua Bctynuna B CHI
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NMPUMEYAHMUE Kak roBopunocb paHee, Dictionary — 3TO HeynopsifOYeHHast Kos-
nexums. Mo3ToMy NopsAOK CeA0BaHNS 3M1EMEHTOB NPV MHULMANM3ALMN 3HAYEHUS OT/IN-
YaeTCs OT TOro, Kak BbIBOASTCS AaHHble Ha KOHCOMb (cnepsBa ®PpaHums, a notom Poccus,
XOTS NPU MHUUManu3aumm 6b110 HaobopoT).

Ecau TpeGyercs moayvyarh TOABKO KIIOYHM MU TOJHKO 3HAUEHUS DITe-
MEHTOB, TO MOKHO BHOBb BOCIIOJIb30BATLCSI HUMKHUM [10[4€PKUBAHIEM
(smuctunr 13.36).

Jiuctuur 13.36
var countriesAndBlocks = ["Poccua™: "CHI", "OpaHuma":"EC"]
for (countryName, _) in countriesAndBlocks {
print("cTpaHa — \(countryName)")
¥
for (_, orgName) in countriesAndBlocks{
print("oparanusauus — \( orgName)")

}

IToMHMO 9TOTO, B CITyUae eCJIi TPeGYETCST TIOMYIUTD MOCAET0BATETLHOCTD,
COCTOSIILYIO TOJIBKO U3 KJIOYeH NN 3HAYEHUIT CI0Bapsi, MOXKHO BOC-
MOJIb30BATHCS CBOWCTBAMU keys ¥ value 1 epe/iaTh pe3yibrat ux paboThl
B orieparop for (suctunr 13.37).

Jiuctunur 13.37

countriesAndBlocks = ["Poccua™: "EA3C", "OpaHuma":"EC"]

for countryName in countriesAndBlocks.keys {
print("cTpaHa — \(countryName)")

}

for countryName in countriesAndBlocks.values {
print("opranusaums — \(countryName)")

}

Eciu 11pu paGote ¢ MaCCUBOM /ISl KayK/[0I0 JIeMeHTa IIOMUMO 3HAYEHMS
TpebyeTcs MOJIyYUTh U MHAEKC, TO MOKHO BOCIOJb30BaThCS METOIOM
enumerated (), BO3BpAIIAIONIUM ITOCJIEI0OBATEIBHOCTh KOPTEXKEH, T/Ie Tep-
BbIIl 9JIEMEHT — MH/IEKC, a BTOpOil — 3Hadenue (suctunr 13.38).

Jiuctmur 13.38

print("Heckonbko ¢akToB 060 MHe:")

var myMusicStyles = ["Rock", "Jazz", "Pop"]

for (index, musicName) in myMusicStyles.enumerated() {
print("\(index+1). A nw6nw \(musicName)")

}
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Koncoap

Heckonbko ¢akToB 060 MHe:
1. A nwbnw Rock
2. A nwénw Jazz
3. A nwbnw Pop

Buosb BEPHEMCA K pa60Te C ITOCJIEAOBATEJIbHOCTAMM, COCTOAIINMU U3
qHrceJI.

[IpeamonosKum, 4To TIepe/l BAMHU CTOUT 3a/1a4a 06paboTaTh Bee yncia ot 1
no 10, uaynmx ¢ marom 3 (Maccus 3Hauenuii 1, 4, 7, 10). B atom coryvae
BBI MOJKETE «PYKAMU» CO3MATH KOIIEKITHIO ¢ HEOOXOMMBIMHU dJIEMEHTAMU
U Tiepe/iaTh ee B KOHCTPYKIHIO for-in (sinctuar 13.39).

Jinctuur 13.39

// Konnekuua snemeHToB OoT 1 go 10 c warom 3
var intNumbers: Array = [1, 4, 7, 10]
for element in intNumbers{

// kop, obpabaTbiBalwuii o4epenHOW SNeMeHT

}

Ecim guamaszon yncen Oyger He TaKUM MaJeHbKKUM, a 3HAYUTEJIbHO IIUPE
(mampumep: ot 1 10 1000 ¢ mrarom 5), TO CAMOCTOSITENBHO OIUCATH €TI0
OyeT 3aTpyAHUTEIbHO. TakKe BOSMOKHA CUTYALIUs, KOT/a XapaKTePUCTH-
KU MHO’KeCTBa (HavyaJbHOE U KOHEYHOe 3HAUYeHUe, a TAKKe I11ar) 3apaHee
MOTI'YT ObITh HEU3BECTHBL. B 9TOM ciiydae yo6Hee BCero BOCIIOIb30BaThCs
crieruaabHbBIMU (PYHKIMSAMU stride(from:through:by:) nan stride(from:
to:by:), GOPMUPYIOMIUMHU TTOCJIEIOBATENBHOCTD (Sequence) 3JIEMEHTOB HA
OCHOBE YKAa3aHHBIX TIPABUJL.

CDyHKL[I/IH stride(from:through:by:) Bo3BpallaeT IIOCJAEL0BATEIbHOCTD
YUCJIOBBIX 2JIEMEHTOB, HAUYMHAs C from /10 through c 1marom by (Juc-
tunr 13.40).

JNinctmur 13.40

for i in stride( from:1, through: 10, by: 3 ) {
// Teno onepaTopa

}

[Tapamerp i Oyzer mocsen0BaTeIbHO IPUHUMATD 3HAYeHUs 1, 4, 7, 10.

Oyukius stride(from:to:by:) UMEET JUIIb OAHO OTIUYHE — BMECTO
BXO/IHOT'O IIapaMeTpa through UCIIOJIL3YETCS to, KOTOPDII HCKIIIOYAeT yKa-
3aHHOE B HEM 3HaYeHUe U3 moceioBaTesabHoctu (suctunr 13.41).
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Jinctmur 13.41

for i in stride( from:1, to: 10, by:3 ) {
// Teno onepaTtopa

}

[Tapamertp i Gy/eT TOMYYIaTh 3HAYEHUST 1, 4 11 7.

B mictunre 13.42 mpuBesieH TprMep BBIUNCIEHNS CyMMBI BCEX HEUETHBIX
gyucesn oT 1 1o 1000 ¢ momorbio hyHKIMN stride(from:through:by:).

Jinctuur 13.42

var result = @

for i in stride( from:1, through: 1000, by:2 ) {
result += i

result // 250000

NMPUMEYAHUE Konnekuun snemMeHTOB, BO3BpallaeMble PyHKUMSMU stride(from:
through:by:) u stride(from:to:by:), NpeacTaBneHbl B BUAE 3HAYEHUI crieumasb-
HbIX TUMOB fAaHHbIX StrideThrough u StrideTo (ecnn TouyHee, TO StrideTo<T>
n StrideThrough<T>, rae T — 3TO TN AaHHbIX 3/IEMEHTOB KOMIIEKLNN).

YBepeH, YTo Bbl 06paTWUIM BHUMAHWE, YTO MO XOAY M3y4YeHWs mMaTepuasna MosiBNseTcs
BCe 60/IbLLE HOBbIX U MOPOI HEMOHSATHBIX TUMOB AaHHbIX. [1eN0 B TOM, YTO apXMTeKTypa
Swift cozaaHa TaK, YTo Ans KaXKaol Lesn UCMosb3yeTCs CBOM TUM AaHHbIX, U B 3TOM HET
Huyero cTpawwHoro. Co BpeMeHeM, aKTUBHO CO3AaBasi MPUIOXKEHWS! U U3ydas CrpaBoy-
HYI0 AOKYMeHTaumto, Bbl GyaeTe 6e3 Kakux-nMbo npobrieM OpUMEHTUPOBATLCA BO BCEM
MHOroo6pasuu AOCTYMHbLIX BO3MOXHOCTEN. U y)e CKOpO HayHeTe co3aaBaTb COBCTBEH-
Hble TUMbI JaHHbIX.

Mcnonb3oBaHWe where B KOHCTpYKLUM for-in

OnHoll 13 3aMedaTeIbHBIX BO3MOKHOCTEN orieparopa for SIBJISIETCS HC-
I10JIb30BaHue KJII0YEBOTO CJI0Ba where JIs1 yKa3aHUs JOIIOJIHUTE/IBHBIX
yCJIOBI/IfI uTepanunmn 3JEMEHTOB ITOCJIEeI0BATECJIbHOCTH.

Bepuemcst k mpuMepy mojacdeta cyMMbI Bcex ueTHbIX ynces ot 1 go 10.
Jlist 3TOH 11eJ1 MOKHO HCIIOJIb30BaTh OIiepatop for COBMECTHO C where-
yeqoBueM (qictunr 13.43).

JNinctuur 13.43

var result = 0

for i in 1...10 where i % 2 == 0 {
result += i

}
result // 30
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[Tocsie where ykazaHo ycjioBre, B KOTOPOM OIIPe/IeJIeHO, YTO KO/ B TeJIe olle-
paropa OyIeT UCTIOJMHSITHCS TOJIBKO B CJydae, KOra OCTATOK OT JeJIeHUsT
CBSI3aHHOIO IIapaMeTpa i Ha 2 paBeH @ (TO eCTb YUCJIO0 YeTHOe).

Takske ¢ IIOMOIIBIO where MOXKHO YUTH OT UCIIOJIb30BAHNS BJIOKEHHDBIX JIPYT
B /ipyTa onepatopoB (Hanpumep, for B if). B nuctunre 13.44 nokasanbl
1Ba OJTOKA: TIEPBBIN ¢ UCTIOTB30BAHIEM JIBYX OMIEPATOPOB, & BTOPOH € UC-
MoTb30BanueM for 1 where. [Ipr aToM 06€ KOHCTPYKIUHN (HYHKITTOHATHHO
WJICHTUYHDL.

JNiuctuur 13.44

var isRun = true

// BapuaHT 1
if isRun {
for i in 1...10 {
// Teno onepaTopa
}
}
// BapuaHT 2
for i in 1...10 where isRun {
// Teno onepaTtopa

}

B oboux BapmaHTax KOJ Teja oneparopa Oyzaer BbimosHer 10 pas mpu
YCJIOBUH, YTO isRun UCTHHHO, HO IIPU 9TOM BapuaHT Ne 2 GoJjiee yuTa-
OeJIbHDI.

MPUMEYAHUE B paHHOM npuMepe BapuaHT 2 MycTb U sBnsieTcs 6onee untabenb-
HbIM, HO MOTEHUManbHO co34aeT 6osblUyI0 Harpy3Ky Ha KoMmmbioTep. Ecnn 3HauyeHune
isRun 6yaeT noxHbIM (false), TO BapuaHT 1 eauHOXAbl NPOBEPUT €ro U MpOoMyCcTUT
BJIOXKEHHbIV orepaTop for, B TO BPEMSI KaK BapuaHT 2 NpeaycMaTpuUBaeT BbiMOSHEHVE
npoBepku 10 pa3 (NMpu kaxzaon utepauum).

MporpamMmmMmMpoBaHue J0/MKHO 3acTaB/iATb Bac 3a4yMbIBaTbCS 06 onTMMM3aLMM TOro, YTO
Bbl NULLETE, Haxoasa Hanbonee 3KOHOMHble nyTn peLIeHnsa NOCTaB/IEHHbIX 3a4ad.

MHOrOMepHbIE KOMNIEKUMMN B KOHCTPYKUMK for-in

Ecui mepez Bamu cTouT 3a1a4a 006paboOTKY MHOTOMEPHBIX KOJLJIEKIIHA, TO
BBl MOJKETE C JIEFKOCTh OPraHu30BaTh 3TO, 2 UMEHHO BKJIJ[bIBATh KOHCTPYK-
mu for-in JIpyT B IpyTa.

B smcrunre 13.45 00bsiBIISIETCS CJIOBAPb, COAEPIKAIIIIA PE3YJIBTaThl UIP O/
HOU XOKKeIHOI KoMaH/Ibl B ueMIioHare. Koy Kaxoro ajieMeHTa — 9To
Ha3BaHMe KOMaH/Ibl COITEPHUKA, a 3HAUEHHE KayK/[OTO dJIeMeHTa — MacCUB
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PE3YJABTATOB €€ UI'pP. Ha xoncosb BbIBO/JIATCS PE3YJIbTaThbl BCEX UTP C YKa-
3aHMeM KOMaH/l 1 UTOrOBOI'O cHeTa.

Jiuctmur 13.45

// cnoBapb C pe3ynbTaTamu uUrp
var resultsOfGames = ["Red Wings":["2:1","2:3"], "Capitals":["3:6","5:
5"]1,"Penguins":["3:3","1:2"]]
// obpaboTka cnoBaps
for (teamName, results) in resultsOfGames {

// obpaboTka mMaccuBa pe3ynbTaToOB Urp

for oneResult in results {

print("Urpa c \(teamName) — \(oneResult)")

}

¥

KoHconb:
Urpa c Capitals — 3:6
Urpa c Capitals — 5:5

Wrpa c Red Wings — 2:1
Wrpa c Red Wings — 2:3
Urpa c Penguins — 3:3
Urpa c Penguins — 1:2

[TapameTp resultsOfGames — <«CJIOBapb MacCUBOB» C THUIIOM [String:
[String]]. [lepemennas teamName — JioKaJbHasd IJ POAUTEIbCKOTO
oreparopa for, HO B ee 06/1aCTh BUAUMOCTH I0IAJIaeT BJIOKEHHBIN for-
in, I09TOMY OHa MOJKET OBITh MCIIOJIb30BaHa IIPU BbIBOJIE 3HAYECHMS HA
KOHCOJIb.

Mcnonb3oBaHue continue B KOHCTpYyKLUmMK for-in

OmepaTop continue mpegHa3HavYEeH 7151 IEPEXOA K OUePEIHON UTEPAINH,
UTHOPHUPYS CJACAYIOMINI 32 HUM KOJ[ TeJIa OIepaTopa.

B nuctunre 13.46 npencraBieHa mporpaMma, B KOTOPOW TepeMeHHast
roouepeaHo npunumaeT 3nadenus ot 1 jo 10, mpudem Korja 3Hauenue
HEYETHOE, OHO BBIBOJIUTCS HA KOHCOJID.

Jinctunr 13.46
for i in 1...10 {
ifi%2==0
continue
} else {
print(i)

}

{
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Koncoan:

O N VT W

[IpoBepka yeTHOCTH 3HAUEHWS BHOBD MTPOMCXOIUT C TIOMOIITHIO OTIEPAITAT
BBIYMCJIEHUST OCTATKA OT JieJIeHns Ha /1Ba. Ecaim ocTaTok OT jlesieHust paBeH
HYJII0, 3HAUUT, YUCI0 YeTHOE, U TPOUCXOUT TePeXo/l K CJAeAyIoNiei ure-
parun. [[y1g aTOTO MCIIOTB3yeTCsT oTepaTop continue.

Mcnonb3oBaHue break B KOHCTpyKUMM for-in

Omneparop break IpejHasHAYeH IJIs JOCPOUHOTO 3aBEPIICHH PabOThI
nukia. [Ipu aToM Bech mocenyionuit Ko/ B TeJie IUKJIa UTHOPUPYETCS.

B nucrunre 13.47 MHOTOKPATHO (TIOTEHITHAIBHO OECKOHEUHO ) CITyYallHbIM
06pa3oM BRIYHCISIETCS Yncyio B mpefaenax ot 1 go 10. Ecau a1o uncio
PaBHO 5, TO Ha KOHCOJIb BHIBOAUTCS COOOIIEHNUE ¢ HOMEPOM UTEPAIUU
U BBITIOJTHEHUE TTKJIA 3aBEPITAETCA.

Jiuctuur 13.47

import Foundation
for i in 1... {
let randNum = Int(arc4random_uniform(100))
if randNum == 5 {
print("UTepauma Homep \(i)")
break

}

Koncoun:
UTepauua Homep 140

OG6patute BHIMaHUE, YTO B KAUECTBE BXOTHOTO MHOKECTBA UCTIOJb3YETCS
orepaTop auanasona 1. . .. C ero moMoIibo MUK GyIeT BBITOJHIATHCS 10
TexX Mop, MoKa He Gy/IeT BBIMOJIHEHO YCI0BUE TOCTUKEHNS break, TO €CTh
IOKa randNum HE CTaHET PABHO 5.

BBIBOZI B KOHCOJIb B BalllEM CJIy4da€ MOJKET OTJIMYAaTbCA OT TOTO, YTO ITPpU-
BE€CHO B IIPUMEPE, TaK KaK HNCITOJIb3YETCA reHeEPaToOp C]Iy‘{al'/JIHbIX qyuceJI.

DyuKIUsT arc4random_uniform() TPUHUMAET Ha BXOJ MapaMeTp THTIA
Uint32 u Bo3BpalllaeT cjyyaiiHoe 4ucJIo B Juarasone ot @ [0 llepe/laHHoro
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3Ha4YeHU TUlla UInt32. B03BpamaeMoe CquaﬁHoe YHCJIO TaKKe NMECT TUII
JAHHBIX UInt32, II09TOMY €ro H€O6XOZ[I/IMO IIPUBECTH K Int.

MPUMEYAHME Ceituac Mbl He 6yaeM noapobHO paccMaTpuBaTb AMPEKTUBY import.
Moka BaM HeOb6X0AMMO 3aMOMHUTbL JIULLL TO, YTO OHa MOArPYXaeT B NPOrpaMMy BHELL-
Hioto 6rbnmnoTeky, bnarogaps Yemy obecneuviBaeTcs AOCTYN K ee pecypcaM. MoapobHee
06 MCnonb30BaHUM KOMaHAbl import 1 cylecTByoWmMX 6ubnmnotekax dyHkUMM 6yaeT pac-
CKa3aHo B OAHOW U3 CriefytowWwmX rnaB.

B manHOM mpuMepe ToArpyskaercst oubroreka Foundation fist obecrieue-
HUST I0CTYTIA K (DYHKITK arc4random_uniform(), KOTOpas MpepHa3HAuYCHA
JUISI TEHEPAIIAU caydaitnoro urcia. Eciu yopaTs cTpoKy import Foundation,
to Xcode coobuHT 0 TOM, YTO (BYHKIIUHU arc4random_uniform() He cyIie-
CTBYeT.

MosKkeT BOSHUKHYTh CUTYaIlUs, KOT/Ia U3 BHYTPEHHETO TIHKJIa HEOOXOUMO

TIPEPBATH BBITIOJHEHNE BHEITHETO, TSI 9TOTO B SWift HCIOMB3YIOTCST METKI
(smmctunr 13.48).

Jiuctmur 13.48

mainLoop: for i in 1...5 {
for y in i...5 {
ify == 488 1 == 2{
break mainLoop

}
print("\(1) - \(y)")
}

Koncoun:
-1

NNR R RBRPR
|
WNUAWN

Metka npezcrasisier coboii MpOU3BOILHBIN HAGOP CUMBOJIOB, KOTOPHIIT
CTaBUTCS IIepejl OTIEPATOPOM TTIOBTOPEHNUS U OT/EJISETCS OT HerO 1BOeTO-
JHEM.

Yro6bl M3MEHUTD X0/ pabGOTHI BHEITHETO IIUKJIA, TIOCTE OTepaTopa break
WK continue HEOOXOMMO YKA3aTh UM METKU.
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13.6. OnepaTtop A0CpO4HOro Bbixoaa guard

Omneparop guard Ha3bIBAETCSI ONEPAMOPOM DOCPOUHOZ0 8bixodd. T1omo6HO
oriepaTopy if oH IPOBEPSeT UCTUHHOCTD TepelaHHOTro eMy ycyioBug. Ot-
JINYWE €TO B TOM, UTO OH BBITIOJIHSIET KO B TeJIe OTIEPaTopa TOJbKO B TOM
cJIydae, ecjld yCJI0BHe BEPHYJIO 3HaUeHue false.

CUHTAKCUC

guard npoBepsemoe_ycnosue else {
// Teno onepaTtopa

}

Mocne kno4eBOro cnoBa guard CneayeT HEKOTOPOE MpoBepsieMoe yTBepxaeHue. Ecnm
yTBEPXAEHNE BO3BPaALLAET true, TO TE/I0 ONepaTopa UrHOPUPYETCS 1 yrpaB/eHve nepe-
XOAUT creaytollemMy 3a guard Koay.

Ecnu yTBepxaeHne Bo3BpallaeT false, TO BbIMNOMHAETCSA KO4 BHYTPW Tena ornepaTopa.

[ina gaHHOro onepaTtopa CyLIeCTBYET OrpaHUyeHue: ero Teso A0/MKHO CoAepXaTb OAMH
13 cneayowmx onepaTtopos — return, break, continue, throw.

B nanbueiiem Mbl 6osiee mogpoOHO TO3HAKOMUMCS € guard U PACCMOTPUM
MPUMEPDI €T0 UCTIOTb30BaHUS.



OnuuoHanbHbIE
TUMNbl AAHHbIX

Kax Bbl 3HaeTe, TUIIBI JaHHBIX 00ECIIEYUBAIOT XPaHeHre UHMOPMAIIUI
Pa3JINYHBIX BUIOB: CTPOKOBOM, JIOTMYECKOM, YUCAOBON U T. . [lomnmo
(dbyHIaMEeHTaIbHBIX TUIIOB, U3YYEHHBIX paHee, B Swift mpucyTcTByIoT Tak-
JKe OIMIIMOHAIbHbBIE TUIIBI JAHHBIX. JTO OJHO U3 BAKHBIX HOBOBBEIEHUN
sI3bIKA, KOTOPOE, BEPOSITHO, BBI €IIle HE BCTPEUYATH.

Bce IepeMEHHbIC 1 KOHCTAHTBI, KOTOPbI€ MbI OIIPECAEJISANN paHee, BCET/a
NMeJIM HEKOTOPOE KOHKPETHOE 3HAYEHUE.

Korpa Bb1 00bsiBIISIETE HEKOTOPBIN TapamMeTp, HaIlpuMep var name:String,
TO C HUM 00sI3aTEJIHHOTO ACCOTIMUPYETCST OTIPEIEICHHOE 3HAYEHIE, HATIPH-
MeEp «Bnagnmnp Bbicoukuin», KOTOpOE BCeTJa BO3BPpalllaeTCs 110 MMEHHU JaHHO-
ro TapameTrpa. 3HaueHwe BCer/ia MMeeT OTIPe/IeIEHHBII THII, IaKe eCTH HTO
IycTas CTPOKa, yCTOI MAaCCUB U T. JI. TO ojiHa U3 (PYHKIMI He301acHOr0
nporpaMmupoBanust B Swift: eciii 06bsiBIeH apaMeTp OMpeAeeHHOrO
THIIa, TO IIPU 00OPAIIEHUN K HEMY BbI TADAHTUPOBAHHO MOJTyYUTE 3HAYEHHE
aT0r0 THIA. Bes Kakux-11ub0 UCKIIF0YeH !

B aT0i1 r;1aBe BbI TO3HAKOMUTECH C KOHHeHHHefI OIIIMOHAJIOB, ITO3BOJIAIO-
IMUX IPEACTABJIATDH HE TOJIBKO 3HAaYEHUE OIIPe/1e/IEHHOTO TUIla, HO U ITOJTHOE
OTCYTCTBUE KaKoTo-1mb0 3HAYEHUS.

14.1. BBepeHue B onuuoHanbl

OnnuoHaIbHbIE THUIIBI IAHHBIX, TAK)KE HA3bIBAEMbIE ONMIIUOHATIAMH, — ITO
0COOBII THIT, KOTOPBIIT TOBOPUT O TOM, UTO MapaMeTp JU60 UMEeT 3HAYCHIE
OIPEJIEIEHHOTO TUTIA, JIHOO BOOOIIe He UMEET HUKAKOro 3HaueHwst. VHo-
r7la OY€Hb TT0JIE3HO OMEPUPOBATH OTCYTCTBUEM 3HaUeHUs. PaccMoTpum
JIBa [IpuMepa.
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IIpumep 1

[IpesncraBbre, uTo MIEpesl BaMu GECKOHEYHast JIByMEPHAs TIOCKOCTD (C /IBY-
M1 OCSIMM KOOPJAMHAT). B Xo/e skcnepuMeHTa Ha Hell yCTaHABJIMBAIOT
TOYKY € KOOPJMHATAMU x=0 1 y=8, KOTOPbIE B KOJE MOTYT ObITh IIPEICTaB-
JieHbl 160 KaK J1Ba 1eJI0YMCIeHHBIX mapaMeTpa (x:Int u y:Int), 1160
Kak Koprex tuna (Int, Int). B 3aBucumocTy oT Bammx moTpeGHOCTEl Bbl
MOJKeTe MepeIBUTaTh TOUKY, U3MEHsIsl ee KOOPAUHATHI. B 11000 MOMEHT
BPEMEHU BBl MOKETE TOBOPUTH 06 3TOI TOUKE U MOJTydaTh KOHKPETHBIE
3HAYEHUA X U Y.

Yrto mpousoiiieT, ecan y6paTb TOUKY ¢ mockoctu? OHa Bce ere 6y,/:[eT
CYIIIECTBOBATH B Ballleil IporpaMmMe, HO TIPU ATOM He 6yL[eT UMETb KOOP/U-
nat. CoBepieHHO HUKaKUX KOOpAWHAT. B TaHHOM ciiydae x U y He MOTYT
ObITh YCTaHOBJIEHBI, B TOM YHMCJI€ U B @, TaK KaK @ — 3TO TOYHO TaKas Ke
KOOpAnHaTa, Kak 1 mobag Jpyras.

JanHag npobjieMa MOKeT ObITh pelieHa ¢ MOMOIIbIO BBEAEHUs AOIOIHI-
TeJILHOTO TTapaMeTpa (HarpuMep, isSet: Bool), OMPeNESAIONIETO, YCTAHOB-
JIeHa JI TOYKa Ha TockocTh. Econ isSet = true, TO MOKHO TIPOU3BOANTD
oTiepaluyl ¢ KOOPJIMHATAMU TOYKU, B MHOM CJIydae CYUTAETCS, YTO TOUKA
He YCTaHOBJIEHA Ha TIIIOCKOCTHU. [Ipu TakoM Toixo/ie BeJimka BePOITHOCTD
omunbOKH, TO €CTh HEOOXOAMMO KOHTPOJIUPOBATH 3HAYUEHHE isSet U IIPO-
BepATD ero Iepej KakA0i onepalueil ¢ TouKoil.

B Takoii curyanun HarboJjiee BepHBIM PelIeHHeM CTaHeT UCIOJIb30BaHNe
ONIIMOHAJIBHOTO TUIIA IAHHBIX B KAUeCTBE TUTIA 3HAUYECHU S, OTIpe/leIaole-
TO KOOP/IMHATHI TOYKW. B ciydae, KOT/ia TOUYKa HAXOIUTCS Ha TIIIOCKOCTH,
OyZyT BO3BPALIATHCsI KOHKPETHBIE [[EJI0OYNCIeHHble 3HAYEeHNs, a KOTAa
oHa yOpaHa — CIIEIMaTbHOE KIFOUYEBOE CJIOBO, OMPEEIISIONIEE OTCYTCTBIE
KOOpAMHAT (2 3HAUNT, M TOYKU Ha TIIIOCKOCTH ).

IIpumep 2

Barma mporpamma 3ampaniiBaeT y oJb30BaTeNst €70 NMsI, BO3PACT 1 MECTO
pa6otsl. Ecii iepBbie /iBa mapaMerpa MOTyT GbITh OMPeeJIeHBI ISt JIT0-
6Oro TOJIb30BATEIST, TO KOHKPETHOE Pabouee MECTO MOKET OTCYTCTBOBATD.
Komeuro ske, 9T0OBI yKa3aTh Ha TO, 9TO PAOOTDHI HET, MOSKHO HCTIOIH30BAThH
MYCTYIO CTPOKY, HO OMI[HOHAJIBI, TO3BOJISIIONUE OTIPEIETUTH OTCYTCTBUE
3HAUEHUS, SIBJISIOTCS HAOOJIee TIPABUJIbHBIM peleHneM. TakuM 00pasom,
o6parasich K epeMeHHOH, cofiepkaiieil MecTo paboThl, BbI OyaeTe mory-
4aTh IGO0 KOHKPETHOE CTPOKOBOE 3HAYCHHME, THOO CHEIMATBHOE KITI0YEBOE
CJIOBO, CUTHAJIM3UPYOIIee 06 OTCYTCTBUU PaOOTHL
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Camoe Ba’KHOE€, 4E€TO ITO3BOJIAIOT /JOCTHUYD OIIIIMOHAJIbI, — 9TO MCKJIIOUEHME
HeoZHO3HaUHOCTU. Ec/in 3HaueHne €CTb, TO OHO €CTb, €CJIM €ro HeT, TO OHO
HE CPAaBHUBAECTCA C HYJIEM WUJIN HyCTOfI CTpOKOfI, €TO0 TIPOCTO HET.

MPUMEYAHUE BaxHO He nyTaTb OTCYTCTBME KaKOro-mMbo 3HayeHust B OMLMOHamb-
HOM TWMe [aHHbIX C NYCTOM CTPOKOM MK HyneM. MycTas cTpoka — 3TO 0B6blYHbIN CTpO-
KOBbI NUTepan, TO ecTb BrOJHE KOHKPETHOe 3HayeHWe NepeMeHHoi Tvna String,
@ HOMb — BMOJSIHE KOHKPETHOE 3HAaYyeHWe YMCNIOBOro TUMa AaHHbIX. TO e OTHOCUTCA
N K MyCTbIM KONIEKLMSAM.

Y Bac MOT BO3HUKHYTB BOIIPOC: Kak Swift mokaspiBaet, 4To B apamerpe
OTIIIMOHAJLHOTO TUIIA OTCYTCTBYET 3HaYeHue? [y aToro ucrosib3yercs
KJTI09eBOe €JI0BO nil. C HIM MBI, KCTATH, YK€ BCTPEUAINCh paHee B XOJIe
U3Y4YCHUS KOJJICKIIU.

PaCCMOTpI/IM HpaKTI/I‘{eCKI/IfI IIpUMeEP UCIIOJIb30BaHU s OIIITMOHAJIOB.

Panee MbI HEOZIHOKPATHO UCITOJIB30BAIN (PYHKITUIO Int(_:) /I CO3MaHUSA
U TIPUBEICHUS TIeJIOUNCTEHHBIX 3HaueHn. Ho He KaskapIil TepelaHHbIN
B Hee JInTepas MOXKeT GbITh TIPeoOPa3oBaH K IETOYMCICHHOMY THITY JlaH-
HBIX: K IIPUMEPY, CTPOKY "1945" MOKHO KOHBEPTUPOBATH B YHUCJIO, a "0aHa
ThiICAYa CTO AecATb" BEPHYTDH B BUJIE YMCTA He TIoayduTes: (inctur 14.1).

Jinctuur 14.1

let possibleString = "1945"
let convertPossibleString = Int(possibleString) // 1945

let unpossibleString = "OpgHa TbicA4a cTo gecATb"
let convertUnpossibleString = Int(unpossibleString) // nil

[Ipu xoHBepTany CTPOKOBOTO 3HAUYEHUA "1945", COCTOSIIETO TOIBKO U3
1ndp, BO3BPAIAETCS YHCI0. A BO BTOPOM CJIydae BO3BPAIIAETCS KITI0UeBOe
CJIOBO nil, COOBIIAIONIEE O TOM, YTO B PE3YJIBTaTe KOHBEPTAIUH HE TIOJTy-
YeHO HUKAKOT'O I[eJI0YMCIeHHOTO 3HaueHus1. To ecTb 9TO He HOJIb, 3TO He
mycTasi CTPOKa, 9TO UMEHHO OTCYTCTBHUE 3HAaYEHNsI KaK TaKOBOTO.

CaMoe WHTepecHoe, YTO B 060UX CIayUasx (¥ PH YMCTOBOM, ¥ TTPH CTPOKO-
BOM 3HAYEHUU TT€PEJAHHOT0 apIyMeHTa ) BO3BPAIAeTCsl 3HAYeHUE OIIIUO-
HAJIBHOTO TUTIA JIAHHBIX. TO eCTh 1945 — 5TO 3HAUEHUE He TIeJIOUNCIACHHOTO,
a OTIIIUOHATIBHOTO MEJIOUYNCTIEHHOTO THUTIA JIAHHBIX. TaKKe ¥ nil — B JAaHHOM
npHMepe 9TO YKa3aTelb Ha OTCYTCTBUE 3HAYEHUs B XPAHUJIUIIE OTIIIHO-
HAJILHOTO I[eJIOYNCJIEHHOTO THIIA.

B aTom npnmepe GyHKITH Int(_:) BO3BpalaeT OMINOHAT, TO €CTh 3HAUe-
HIE TAKOTO TUTIA JAHHBIX, KOTOPBIH MOKET JIMO0 CofepKaTh KOHKPETHOE
3HaueHwue (11eJI0€e YUCJI0), 160 He COAEPKATH COBEPIIEHHO HIYero (nil).
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OniuoHaNbl — TO OT/EJIBHASI CAMOCTOSITEJIbHAS TPYIIIA TUIIOB JTAHHBIX.
IlesouncieHHBIN TUIT U OIIMOHAJIBHBIN I1€JIOUUCIEHHBIN TUII — 3TO J[Ba
COBEPINEHHO PA3HBIX TUIA JAHHBIX. [10 9TOI TIPUUNHE ONIIMOHATIBI IOJIKHBI
MMETB COOCTBEHHOE 0003HAYCHNE TUIIA. 11 OHM ero NMeIoT. YOeIMCA B 9TOM,
OTTPEJIEJTUB TUTI IAHHBIX KOHCTAHT U3 TIPEIbITYIIero JuctuHra (JiucTunr 14.2).

Jinctunr 14.2
type(of: convertPossibleString) // Optional<Int>.Type

type(of: convertUnpossibleString) // Optional<Int>.Type

Optional<Int> — 9TO I/I[[QHTI/I(I)I/IK&TOP OIIIIMOHAJBbHOTIO LE€JIOYUCIECHHOTO
THIIA JAHHBIX, TO €CTb 3HAUYE€HHNE TAaKOI'O THUIIa MOJKET ObITH 1160 IeJIbIM
YHCJIOM, 1mb0o OTCYTCTBOBATD ITOJIHOCTDIO. T Int aBigeTcs 6a30BbIM JIA
9TOTO OIIIMOHaJIA, TO €CTh OH OCHOBAH Ha TUIIE Int.

BouJiee Toro, oninoHabHble TUIIbI JAHHBIX BCEra CTPOSITCS Ha OCHOBe Oa-
30BBIX HEOMIMOHAIBHBIX. OHU MOTYT Oparb 3a OCHOBY COBEPIIIEHHO 0601
TUII ITAHHBIX, BKJIIOYad Bool, String, Float 1 Double, a TAaKK€e TUIIBI JIAHHDBIX
KOpPTeKel, Baly cOOCTBEHHbIE TUIIbI, TUIIbI KOJIEKIIWIA U T. JI.

HanomHI0, 4TO ONMIMOHAJIBI SBJSIOTCS CAMOCTOATEIbHBIMUA TUIIAMH, OT-
JIMYHBIMK OT 0a30BBIX, TO €CTh TUII Int U THII Optional<Int> — 3TO /Ba
pasHbIX TUIIA JAHHBIX.

MPUMEYAHUE OyHkumsa Int(_:) He Bcerga BO3BPALLAET OMNUMOHAS, @ NUb B TOM
C/ly4ae, ecnn B Hee rnepeaaHo He YncioBoe 3HadveHne. Tak, ecim B Int(_:) nepegaercs
3HayeHue Tuna Double, TO HET HUKaKOW HEOGXOAMMOCTU BO3BpalLaTb OMLUMOHAN, TaK

KaK npu ntoboM 3HayYeHnn Double OHO CMOXET 6bITb NPpeobpasoBaHo B Int (YTO HEMb3s
cKasaTb Npo npeobpasoBaHue String B Int).

[anee nokasaHo, YTo npueeaeHne String v Double K Int gaeT 3HAYEHWUS Pa3/IUYHbIX
TVUNOB AaHHbIX (Optional<Int> u Int).

var x1 = Int("12")

type(of: x1) // Optional<Int>.Type
var x2 = Int(43.2)

type(of: x2) // Int.Type

B O6I_H€M CJiy4ae THUII JIaHHBIX OIIMOHaJJa UMEET /IBE CI)OpMI)I 3alliCH.

CUHTAKCUC
MonHas dopma 3anucu:
Optional<T>

KpaTkas dopMa 3anmcu:
T?

e T: Any — HavMeHOBaHWe TUNa AaHHbIX, Ha KOTOPOM OCHOBaH OnuuoHarn.
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[Ipu 0ObsIBIEHUY TTaApaMETPa, UMEIOIIEro OIIMOHAIbHbBIN THII, HE00X0-
MO ABHO yKa3aTh €ro THUIl JaHHBIX. /[JI 9TOTO MOXKHO UCIIOJb30BATh
moJiHyto popmy sanvcu. B smctutre 14.3 npuBeneH npumep 0O bsABICHUST
MepeMeHHOI OTIMOHAIBHOTO THTIA, OCHOBAHHOTO HA Character.

Jiuctmur 14.3

var optionalChar: Optional<Character> = "a

ITpu oObsaBIeHNN oniroHata Swift TaksKke 1MO3BOJISIET UCIIOJIb30BATh
COKpaneHHblii cunrakcuc. s 9Toro B KoHie 6a30BOro THIa HeoOX0-
IMMO T06ABUTH 3HAK BOIPOCA, HUKAKUX APYIUX JIEMEHTOB He Tpedyer-
cs1. Takum 06pasoM THIT Optional<Int> MOKET OBITH MEperrcal B Int?,
Optional<String> B String? u B Jito6oil Apyroil tun. B sucrunre 14.4 mo-
KasaH 1pruMep 00bsIBICHHUS OIIINOHAJA C UCIIOJIb30BAHUEM COKPAIIIEHHOTO
CUHTaKCHCA.

Jinctuur 14.4
var xCoordinate: Int? = 12

B 110601 MOMEHT 3HaUYeHHUE OIIIMOHANA MOKET ObITh U3MEHEHO Ha nil.
ITO MOKHO ClleJIaTh KaK [PY 0ObABICHUH [TapaMeTpa, TaK ¥ II0TOM (JIH-
ctuHT 14.5).

Jinctuur 14.5

xCoordinate //12
xCoordinate = nil
xCoordinate //nil

IIepemennas xCoordinate sIBJIsIETCS TTepEeMEHHON OMIIMOHAJIBHOTO Iie-
JIOUMCJIEHHOTO TUIA AaHHBbIX Int?. M3HayaibHO €l ObLIO IPUCBOEHO
3HauYeHMe, COOTBETCTBYIONEEe 6A30BOMY IS OIIIMOHANA TUIY HaHHBIX,
KOTOpOE 1103ke ObLJI0 3aMeHeHO Ha nil (To ecTh 3HaYeHue IepeMeHHON
OBIIO YHUITOKEHO).

Eciin 00bsIBUTD ITEPEMEHHYIO OMIIMOHATIBHOTO THIIA, HO HE MPOUHUIIU-
AJM3UPOBATDH ee 3HaueHune, Swift Mo ymosganuio courter ee paBHOM nil
(smuctunr 14.6).

JNinctuur 14.6
var someOptional: Bool? // nil

[l co3ranus olroHaIa IOMUMO SIBHOTO YKa3aHUs TUIIA TAK)Ke MOXKHO
HCIOJIb30BATh (DYHKITHIO Optional(_:) , B KOTOPYIO HEOOXOAMMO TIEPeaTh
MHUITATM3IPYEMOe 3HaUeHre TpedyeMoro 6a3oBoro Tuta (nuctusr 14.7).
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JNiuctmur 14.7

// onuuoHanbHaaA MNepemMeHHasa C YCTAHOBJEHHbIM 3HaveHuem
var optionalVar = Optional ("stringValue")
optionalvar // "stringValue"

print( // yHW4YTOXaem 3HayeHue OMUMOHANbHOW MepemMeHHOM
optionalvar = nil // nil

type(of: optionalvar) // Optional<String>.Type

Tax xax B yHKIMIO Optional(_:) B KauecTBe BXOJHOTO apTyMeHTa Tepe-
JIaHO 3HAYEHMe THUTIA String, TO BO3BPAIlaeMOE €10 3HAUE€HNE UMEET OTIIINO-
HaJTBHBIA CTPOKOBBIN TUII JaHHBIX String? (Uam Optional<String>, 4TO
SIBJISIETCST CHHOHUMOM ).

OnunoHarnbl B KOpTexax

Tax kax B KauecTBe 6a30BOrO /IS OIIIMOHATIOB MOKET BBICTYIATh 000
TUII JIAHHBIX, Bbl MOKETE MCIIOJIH30BATh B TOM YKCJIe U KOPTEXU. B Jmc-
tunre 14.8 npusenex npuMep 00bsIBIEHUS OIIIMOHAIBHOIO KOPTEXKa.

Jiuctmur 14.8

var tuple: (code: Int, message: String)? = nil
tuple = (404, "Page not found") // (code 404, message "Page
// not found")

B aToM nmpumepe onmmoHaIbHBIN TUIT OCHOBAH Ha TUTle KOpTexa (Int,
String).

ITput HEOOXOIMMOCTH BB MOKETE UCTIOIB30BATH OMIIMOHAT /IS OT/AETHHBIX
aJ1ieMeHTOB Koprexel (smuctunr 14.9).

Jinctmur 14.9

var tupleWithoptelements: (Int?, Int) = (nil, 100)
tupleWithoptelements.® // nil
tupleWithoptelements.1 // 100

14.2. V3BneyeHne onumoHanbHOro 3Ha4eHus

BaskHo oTMETUTD, YTO HEJb3s NPOU3BOAUTD HPSIMbIE OLEPALIMU MEKLY
3HAYEHMAMH OMIIMOHAIBLHOTO U Ga30BOTO THIIOB JAHHBIX, TAK KaK 9TO TIPH-
BeJleT K olInoKe.

Jinctuur 14.10

var a: Int = 4

var b: Int? =5

a+b // OWMBKA. HecooTBeTcTBME TUMOB
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B nepemenHoil a XxpaHuTcd 3HaueHUE HEONIMOHAIBHOTO TUIIA Int, B TO
BpeMs Kak 3HaueHUe b SBJAETCA ONIUOHANIBHBIM (Int?).

Tumsr Int? 1 Int, String? U String, Bool? 1 Bool — BCe 9TO pa3HbIe TUIIHI
panubix. s penrenus npoOaeMbl UX B3aMMOAEHCTBUS MOKHO IIPUMe-
HUTD [TPUEM, Ha3bIBaeMblil U3BJI€YEHHEM ONIINOHAJIBHOTO 3HAYCHUS, WJIU,
JAPYTUMU CJIOBaMU, IIpeoOpasoBaTh ONIMOHAN B COOTBETCTBYIOIIUI eMy
6a30BBIN THIL

Boiensior Tpu criocoba N3BI€UEHUS OMITMOHATLHOTO SHAYCHVISE:

Q [PUHYAUTEIbHOE U3BJIEUEHUE;

0 KOCBEHHOE M3BJIeUeHUE;

QO onepanust o6beAMHEHNs ¢ nil (PACCMAaTPUBAETCS B KOHIIE [JIABBI).

Ilocsie n3BIeuenns 3HadeHe OMIMOHATHLHOTO THIIA IIPUBOJIUTCA K 6a30B0-
MY, a 3HAYUT, MOJKET B3aMMOJIEIICTBOBATH C APYTYUMHU 3HAYECHUAMU 6a30BOr0
THIIA. PaCCMOTpI/IM KasK/[bIi1 13 YKa3aHHbIX c110co00B Hoapo6Hee.

MNpuHYyanTensLHoOe U3BeYeHne 3HayeHus

Ipunyaurensuoe ussnevenne (force unwrapping) npeobpasyer 3HadeHue
OIIMOHAIBHOTO THITA B 3HaUYeHKe 6a30Boro (Hampumep, Int? B Int) ¢ 1o-
MOIIbIO 3HaKa BOCKJIMIIAHUA (1), YKa3blBaeMOIo 110¢jie UMEHU I1apamMeTpa
C OTIMOHATBHBIM 3HaUeHUeM. [IpuMep TPUHYIUTENBHOTO U3BJICYCHUS
npuBe/ieH B inctunre 14.11.

Jinctuur 14.11

var optVar: Int? = 12
var intVar = 34
var result = optvar! + 34 // 46

// npoBepsieM TUM [aHHbIX U3B/IEHYEHHOrO 3HaYeHus
type(of: optvar!) // Int.Type

ITepemennas optVvar asigercs onnuonanom. [l nposegenns apudmeru-
YeCKOH ollepaliy ¢ HeJOYNCIeHHBIM 3HaYeHUeM UCII0JIb3YeTCs IPUHY U~
TeJIbHOe U3BJedeHne (Mocje UMeHH MepeMeHHO yKa3aH BOCKJINIATe b-
HbIT 3HAK). TakiM 06pasoM, OTepaITyist CITOKEHHST TIPOU3BOIUTCST MEKITY
JIBYMSI HEOTIITMOHATbHBIMU 1[€JI0YNCAEHHBIMU 3HAYCHUSIMHU.

TouHO TaKoli JKe MOIXO0/l UCTIOJIB3YETCsT U IPU paboTe ¢ TUIIaMH, OTJIHYHBbI-
Mu OT Int (yuctuar 14.12).
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Jinctmur 14.12

var optString: String? = "Vasiliy Usov"
var unwrapperString = optString!
print( "My name is \(unwrapperString)" )

Koncoun
My name is Vasiliy Usov

ITpu BceM ynobCTBe 3TOTO Ccrtocoba BaM HY;KHO OBITH KpallHE OCTOPOIK-
weiMu. Ha puc. 14.1 mokaszaHo, 9T0 MPOMUCXOAUT, KOT/Ia TPOU3BOJIUTCS
MOTTBITKA U3BJI€UEHNSI HECYIIIECTBYIOIIETO 3HAUEHUSI.

ec® Ruady | Taday a1 14:42 BB — ECRE N = =Nl
B € 3 @ vistings) 3] main

1 impert Foundation

¥

3 wvar mywWorkPlace: String? = nil

4 print("fl paBotaw TyT: \[{myWorkPlacel}")

®
=

Fatal error: Unexpectedly found nil while unwrapping an Optional value
Playground execution failed:

error: Execution was interrupted, reason: EXC_BAD_INSTRUCTION (code=EXC_I384_INVOP, subcode=8x@).
The process has been left at the point where it was interrupted, use "thread return -x" to return to the

state before expression evaluation.

Puc. 14.1. Owwnbka npu M3BNeYEHUM HECYLLECTBYIOLLEro ONUMOHANBbHOrO 3Ha4YeHNs

OmunbKa BO3HUKAET U3-3a TOTO, YTO II€PEMEHHAsI He COAEPKUT 3HAUECHMUST
(oHO cooTBETCTBYET nil). ITa j0cajHasd HEHPUATHOCTb CIOCOOHA TIPH-
BECTH K TOMY, U4TO TIPUJIOKEHUE aBapUITHO 3aBepIIAT paboTy, uTo, 6e3 co-
MHEHUH, TIPUBE/IET K OTPUIATEJbHBIM 0T3bIBaM B AppStore.

HpI/I HCIIOJIb3OBAHUU TIPUHYAUTEJbHOTO CBA3bIBAHUA Bbl /IOJIKHBI ObITD
YBEPEHDI, YTO OMIINOHAJT UMEECT 3HAUYCHUE.

NMPUMEYAHUE [lanee Mbl NO3HAaKOMUMCS C TEM, KaK MPOBEPATb HaM4une 3HaYeHUs
B OMuUMOHase, npexzae Yem Npou3BoanTb ero n3BfeyeHue.,

KocBeHHOE 13BneYyeHne 3HauyeHus

B nipotuBoBec NpUHYAUTEIHBHOMY U3BJIEUEHUIO OMITUOHAIBHOTO 3HAYEHUST
Swift npezaraer UCIOIb30BATH KOCBEHHOE H3BJI€YeHHe OIUOHAIBHOIO
3HaveHus (implicitly unwrapping).

Ecav BBI yBEpPEHDI, 4TO B MOMEHT TIPOBEIEHNUST OMEPAIINH C OMITHOHATIOM
B HeM Beerga Oyjer sHaueHue (He nil), TO MPU SIBHOM YKa3aHWM THTIA
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JaHHBIX 3HAK BOIPOCA MOKET OBITH 3aMeHEeH Ha 3HAK BOCKJuIanust. [Tpu
9TOM BCe TIOC/Ieyolre 0OPAIeHUsT K TTapaMeTpy HEOOXOMMO TIPOU3BO-
IUTh 6e3 TPUHYAUTETHHOTO U3BJICUEHNUST, TaK Kak OHO Oy/IeT IPOUCXOAUTD
apromatuyecku (simctunr 14.13).

Jinctmur 14.13

var wrapInt: Double! = 3.14

// cnoxeHue CO 3Ha4vyeHMeMm 6a30BOro TUMA He BbI3OBET OWUOOK

// npu 3TOM He TpebyeTcCs UCMNONb30BaTb NPUHYAUTENbHOE U3BJIeYEHUEe
wrapInt + 0.12 // 3.26

SaHOMHI/ITe, YTO OTCYTCTBUME 3HAYECHUA B OIIIIMOHAJIE TIPDUBEAET K omunbKe
IPpUJIOKEHU A (a 9TO, HAIIOMMHAIO, IJIOXHNE OT3bIBbI HO]IBBOBaTeJIefI).

14.3. lNMpoBepka Hannunsg 3Ha4YeHns
B OMnunoHane
II]IF{ OCYHIECTBJIEHW A MTPOBEPKU HAJNYNA 3HAYECHUA B OIIIIMOHAJIE €T0

MOJKHO CPaBHUTS ¢ nil. TIpu aTOM Oy/IeT BO3BPAIIEHO JIOTHUECKOE true WIN
false B 3aBUCUMOCTHU OT HaJAW4MsI 3HaueHus1 (suctunr 14.14).

Jiuctuur 14.14

var optOne: UInt? = nil
var optTwo: UInt? = 32

optOne != nil // false
optTwo != nil // true

[Tono6HOe BBIpaKEHIE MOKHO UCIIONb30BaTh COBMECTHO C OIIEPATOPOM
ycaoBus if. Ecm B ommonase nMeercs 3Ha4eHne, To B TeJle oreparopa
OHO MOKeT ObITh U3BJIeYeHO 6e3 OMMOOK.

B muctunre 14.15 npuBezien mpuMep, B KOTOPOM OIIPeIeJIsSIeTCsT KOJmde-
CTBO TIOJIOXKUTENBHBIX OIIEHOK, a TOUHee — IATepoK. Ecim marepku ecTs, TO
BBIYUCIISIETCST KOTMYECTBO MUPOKHBIX, KOTOPbIE HEOGXOANMO TPUOGPECTH
B Harpajly 3a CTapaHusl.

Jiuctuur 14.15

var fiveMarkCount: Int? = 8

var allCakesCount = 0;

// onpepeneHne Hanuyus 3HaYeHUs

if fiveMarkCount != nil {
// KONUYeCTBO MUPOXHBIX 3a KaxAyw NATepky
let cakeForkEachFiveMark = 2
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// obluee KONUYECTBO MUPOXHBIX
allCakesCount = cakeForEachFiveMark * fiveMarkCount!

}
allCakesCount //16

OO6pature BHUMAaHUE HA TO, YTO TIPU BBIYMCJICHUN 3HAYeHUsT allCakes-
Count B TeJjie KOHCTPYKIUM if UCIIOJIb3YeTCs IIPUHYAMTEIbHOE U3BICUEeHIE
OIIIMOHAIBHOTO 3HAYEHUS IlepeMeHHOI fiveMarkCount.

MPUMEYAHMUE [aHHbIM cnocob NpoBEPKM CYLLECTBOBAHMS 3HAYeHWs1 onuuoHana pa-
60TaeT MCKIYUTENBHO NPU MPUHYAUTENBHOM M3B/IEYEHUM OMUMOHANIBHOMO 3HAYeEHWSs,
TaK Kak KOCBEHHO M3BJfieKaeMoe 3HayYeHne He MOXeT 6bITb paBHO nil, @ 3Ha4MT, U CpaB-
HMBaTb €ro € nil He nMeeT cMbiCna.

14.4. OnuuoHanbHOE CBA3bIBaAHME

B xone nnpoBepku HaJIMYKSA 3HAYEHUS B OMIMOHAJIE CYIIECTBYET BO3MOXK-
HOCTDb OJTHOBPEMEHHOTO M3BJIcUueHUs 3HAYCHUS (eCM OHO He nil) U MHU-
[IATU3AIUN €r0 BO BPEMEHHBI TapaMerp. DTOT criocob HOCUT Ha3BaHWe
OMIIMOHANBHOTO CBA3bIBaHU (optional binding) u siBJsieTcs Hanboee
KOPPEKTHBIM CIIOCOO0M PabOThI € OIIIMOHATIAMHU.

CUHTAKCUC

if let cBs3biBaemblii_napameTp = onuuoHan {
// Teno onepaTtopa

}

B pe3y/nbTaTe OMNUMOHANBHOMO CBSA3bIBAHWS CO3AAETCS CBS3AHHbIN NapamMeTp, B KOTOPOM
npy BO3MOXHOCTW W3B/IEKAETCSl 3HayYeHWe onuuoHana. Ecnm onuuoHan He paBeH nil,
To ByZeT BbINOMHEH KOA B Tene onepaTopa, B KOTOPOM 3HaueHue onuuoHana byaeT ao-
CTYMHO Yepe3 CBA3aHHbIN NapameTp.

IIpumep
if let userName = userLogin {
print("Uma: \(userName)")
}else {
print("Wma He BBepeHO")
¥
// userLogin - onuwuoHan
type(of: userLogin) // Optional<String>.Type

MPUMEYAHME HanomHto, 4To 06nacTb BUAMMOCTM ONpeaenseT, rae B Koae AOCTyneH
HEKOTOPbIN 06bEKT. ECNM 3TOT 06bEKT ABNSIETCS rNo6asbHbIM, TO OH AOCTYMNEH B No60M
TOYKe nporpaMmmbl (ero 0bnacTb BUAMMOCTU He orpaHuyeHa). Ecnvm obbekT siBnsercs no-
KasibHbIM, TO OH AOCTYMEH TOMBbKO B TOM 6/10Kke Koaa (M BO BCEX BIOXKEHHbIX B HEro 6s10-
Kax), AS1S KOTOPOro OH SIBNSIETCS JIOKanbHbIM. BHe 3TOro 6510ka 06LeKT NPOCTO He BUAEH.
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B mactunre 14.16 mokasaHn npruMep MCIOJIb30BaHUS OTIITMOHATIBHOTO CBSI-
3bIBAHUA.

Jiuctmur 14.16

var markCount: Int? = 8

// onpepeneHne Hanuyusa 3HayeHus

if let marks = markCount {
print("Bcero \(marks) oueHok")

}

Koncoip
Bcero 8 oueHok

Tak kak omniuoHat markCount He nil, B X0/l OII[MOHAJILHOTO CBSI3bIBaHUS
TTPOMCXO/INT aBTOMATUYECKOE N3BJIEUEHHUE eT0 3HAUEHUS C TTOCJIe/yfoTen
MHUIAATU3Alel B IOKAJIbHYIO KOHCTAHTY marks.

[Tepemennasi, co3naBaeMas Py ONIIMOHAJIBHOM CBS3bIBAHUH, JJOKATbHA
14 ollepaTopa yCJI0BU, II09TOMY UCIIO/Ib30BATh €€ MOYKHO TOJIbKO BHYTPU
mamHoro onepartopa. Ecii 661 B iepeMeHHoiT markCount He CYIIECTBOBAIO
3HAUYEHUs, TO TEeJIO ONIePaTopa yCI0BUsT ObLIO ObI IPOUTHOPUPOBAHO.

Bot MoxeTe He OrpaHMYUBATHCS OJHUM OMIIMOHATBHBIM CBS3BIBAHUEM
B paMKax OHOTO oreparopa if (auctuar 14.17).

Jinctuur 14.17

var pointX: Int? 10
var pointY: Int? = 3

if let x = pointX, let y = pointy {
print("To4yka ycTaHOBNeHa Ha maockocTu™)

}

Koncoap
To4ka yCTaHOBJIeHa Ha MJIOCKOCTU

B 5TOM nprMepe mpoBepsieTcsl Halnure 3HadeHust B 00enX MepeMeHHbIX.
Ecan 6b1 X0Th O/[HA M3 TIlePEMEHHBIX COOTBETCTBOBAA nil, TO BBHIBOJ Ha
KOHCOJIb OKa3aJICst OBl MyCT.

Bo BpeMst HarmucaHust MOCJETHETO JTUCTHHTA BBI TOJMyYnim oT Xcode yBe-
JoMIIeHHe (AKeITOrO 1[BETa) O TOM, YTO O0bSABJIEHHbIE B XO/€ OIILIUOHAIBHOIO
CBS3BIBAaHUS KOHCTAHTBI HEe UCIOJB3YIOTCS B TEJIe OlepaTopa, BCJIEACTBUE
YEro OHM MOTYT OBITh 3aMEHEHbBI HIKHUM TouepkuBanueM _ (puc. 14.2).

Panee mbr yoKe HEOTHOKPATHO BCTPEYAJINCH C HUJKHUM TTO/TYCPKUBAHUEM,
IMO3BOJIAIONIMM UTHOPUPOBATDH OIIpe/ieJIEHHbIC 9JIEMEHTbI MJIN 3HAYCHU .
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var pointX: Int? = 18
var pointY: Int? = 3

if let x = pointX, let v = pointY {
P Immutable value ' was never used; consider replacing with '_' or removing it

Replace "x' with ' *

Immutable value 'y' was never used; consider replacing with '_' or removing it

Replace 'y with '_"

}

B B

Puc. 14.2. MpeaynpexaeHue ot Xcode

HarmoMH1o, 4To OHO MOKET 3aMEHATh MMEHA ITapaMeTPOB B TEX CJAyYasix,
KOT/Ia B UX OOBABICHUN HET HEOOXOAMMOCTH. B anHOM mpuMepe or-
[IMOHAJILHOE CBA3BIBAHME TPEOYETCs JIUIID C 1EJbI0 OMpe/ieJIeHUs HaJIH-
4isl 3HAYEHWH B OTI[MOHAJAX, TIPH 3TOM BHYTPHU OJIOKA KOZa OTlepaTtopa
YCJIOBHS CO3/IaHHBIE TAPAMETPBI HE UCIOJIB3YIOTC. [109TOMY MOXKHO
MOCJIENIOBATh COBETY CPeibl pPa3paboTKM U 3aMEHUTh UMeHA KOHCTAHT Ha
HIKHee nopuepkuBanue. Kox B aTom ciydae Gyer pabotaTh 63 o1mboK
(smuctunr 14.18).

Jinctuur 14.18

if let _ = pointX, let _ = pointY {
print("Toyka ycTaHoOBNeHa Ha niockocTu™)

}

ITpu HEOGXOUMOCTH BBl MOKETE MCIOJIb30BATh TaPaMETPhl, 00bSIBICH-
HBIE C ITOMOIIBIO OTIIMOHATHHOTO CBI3BIBAHUS, A YKA3aHUS YCJIOBUN
B paMKax TOTO Ke YCJIOBUS onepaTopa if, rie oHu ObLIN OTpe/ie/eHbl
(smuctunr 14.19).

Jiuctmur 14.19

if let x = pointX, x > 5 {
print("Toyka o4eHb paneko oT Bac ")

}

Koncoan:
To4yKka O4YeHb AaneKko OT Bac

14.5. OnymoHanbHOE CBA3bIBAHME KaK YacCTb
onTMMM3aLUMn Koaa

Paccmotpum eltie o/iH BapuaHT rPaMOTHOTO IIPUMEHEHUS OIIIMOHAJIBLHOTO
CBSI3bIBAHUSI HA TIPUMEPE yIKe TOJII00UBIIeNcss HaM QYHKIuUY Int(_:).
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Bce o6t apakonos! A Bce apakoHbl 06T 3oi0to! IIpencrassre, 4ro
y Bac ecTh IPYyIIIa APAKOHOB, y OOJIbLUIMHCTBA U3 KOTOPBIX €CTh CBOI CyH-
JIYK C 30JI0TOM, & KOJIMIECTBO 30JI0TBIX MOHET B KasK/IOM U3 9THX CYHIYKOB
pasHoe. B 110601 MOMEHT BpeMeHH MOJKET IoTPeOoBaThCs 3HATh 00IIee
KOJINYECTBO MOHET BO BCEX CyH/IyKaX. BHesarHo K BaM 1I0CTyIaeT HOBbIN
JIPAKOH, €T0 30JI0TO TOKE TOJIKHO OBITh YUTEHO.

Hamnmem Koz, B KOTOPOM OTIpe/esisieTcst KOJNIeCTBO MOHET B CYH/IyKe
HOBOTO JIpaKOHa (eCJIi, KOHEYHO, Y HEr0 eCTh CYH/IYK), TIOCJIe YeT0 OHO
CYMMUPYETCsI ¢ 00TIMM KOJImuecTBOM 30J10Ta (Juctunr 14.20).

Jinctuur 14.20

/* nepemeHHaa Tuna String,

copepxawas KoaM4yecTBO 30M0TbIX MOHET

B CYHAYKe HOBOro jpakoHa */

var coinsInNewChest = "140"

/* nepemeHHaa Tuna Int,

B KOTOpPOi byAeT XpaHUTbCA oblee

KONNYeCTBO MOHET Yy BCeX ApaKoHoB */

var allCoinsCount = 1301

// npoBepseM cylecTBOBaHWE 3Ha4yeHusA

if Int(coinsInNewChest) != nil{
allCoinsCount += Int(coinsInNewChest)!

} else {
print("Y HoBOro AgpakoHa OTCyTCTBYyeT 30/0TO")

}

NMPUMEYAHMUE Y Bac MOr BO3HWKHYTb BOMPOC, NMOYEMY B Ka4eCTBe KOIMYeCcTBa MOHET
B CYHAYKE HE UCMOJIb3yeTCs 3HaUYEeHUE LeNoYMCNEHHOro Tuna. MNpuunH ToMy Tpu:

e 3TO NpUMEP, KOTOPbII NMO3BO/SIET BaM NOAPOBHEE PAcCMOTPETL PaboTy OMUMOHANOB;

e B UWHTEpdelice MHMOI NMPOrpaMMbil, BroJIHE BEPOSITHO, BYAET HAXOAUTLCS TEKCTOBOE
rnosne, B KOTOPOM 6yAeT BBOANTHCS CTPOKOBOE 3HAUEHWE, COAEPXKALLEe KONMYECTBO
MOHET;

e MOHETbI MOIyT OTCYTCTBOBATb MO MpUYMHE OTCYTCTBUSA CyHAYKa, a 0 B KayecTse 3Ha-
YeHUs roBOpUT O TOM, YTO CyHAYK €CTb, HO MOHET B HEM HET.

Ha niepBblii B3ri1s/1 Bce 04eHb IIPOCTO U JIOTUYHO, U B pe3yJibTaTe 3HaUeHUE
[epeMeHHoIt allCoinsCount cTaHeT paBHO 1441. Ho oOpaTure BHUMAHUE,
4TO Int(coinsInNewChest) MCIOJIB3YETCS IBAK/IbI:

O Ipu cpaBHEHUH C nil;

Q IIpu CJIOKEHUU C IlepeMeHHOol allCoinsCount.

B pesyasrate npoucxoaut GeciiesqbHast TpaTa MpoiecCOpHOro BPEMEHH,

TaK KakK OJ[HA U Ta jKe (DYHKITUST BBITTOTHSAETCS IBasKbl. MOKHO M36eKaTh
JIAHHOH CUTYyaIlnu, 3apaHee Co3/aB [TePEMEHHYI0 coins, B KOTOPYIO Oyaer
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M3BJIEYCHO 3HAUYECHWE ONIMOHANA. [[aHHYT0 TepeMEeHHYI0 HE0OXOIIMMO
HCIIOJIb30BaTh B 0O0WX CIydasix BMECTO BbI30Ba (hyHKIUM Int(_:) (Juc-
tuaT 14.21).

Jinctmur 14.21

var coinsInNewChest = "140"

var allCoinsCount = 1301

/* wn3Bnekaem 3HayeHue onuuoHana

B HOBYW nepemeHHyw */

var coins = Int(coinsInNewChest)

/* npoBepsem cywecTBOBaHME 3HaYeHuUA

C WCNoNb30BaHMEM CO3[aHHOW nepemeHHon */

if coins != nil{
allCoinsCount += coins!
} else {

print("Y HoBOro AgpakoHa OTCyTCTBYyeT 30/0TO")

}

HecmoTpst Ha TO 4TO TTPUBEZEHHBIN KO/ B TIOJTHON Mepe pelraeT MoCTaB-
JIEHHYIO 3a/ady, y Hero ecTb OJUH HeJ0CTaTOK: co3JaHHas [epemMen-
Hast coins OyJeT CyIIecTBOBaTh (4 3HAYUT, M 3aHUMAThH OTIEPATUBHYIO
HaMsITh) JIasKe TT0CJie 3aBepiieHust PaboThl YCJIOBHOTO OTIEPATOPa, XOTSI
B Heil HeT HEOOXOAMMOCTH.

H806XOLII/IMO BCEMMU JIOCTYITHBIMU criocobamu nsberaTb 6eCIIONIE3HOTO pac-
XOZI0BaHM:A PECYPCOB KOMIIbIOTEPA, K KOTOPBIM OTHOCHUTCSA 1 IIPOIIECCOPHOE
BpeEM:, U Ooll€epaTuBHAA ITaMATb.

Yro6bl 136€KaATh PACXOTOBAHUS MAMSITH, MOJKHO HCIOTIb30BATEH OTIINO-
HaJIbHOE CBA3bIBAHME, TAK KAaK IMOCJE BBITIOJHEHUS ONIepPaTopa yCJIA0BUd
CO3/IAHHAS [TPY CBSI3BIBAHUU IT€PEMeHHAs ABTOMATUYECKU yIaIuTest (JInuc-
tunr 14.22).

JInctuur 14.22

var coinsInNewChest = "140"

var allCoinsCount = 1301

/* npoBepsAeM CylleCTBOBaHWE 3Ha4yeHUA

C UCMNONb30BaHWEM OMUMOHANBHOrO CBA3bIBaHUA */

if let coins = Int(coinsInNewChest){
allCoinsCount += coins

} else {
print("Y HoBOro AgpakoHa OTCyTCTBYyeT 30/0TO")

}

Mpbi u36aBUINCH OT TIOBTOPHOTO BBI30BA (DYHKIMI Int(_:) U pacxojoBa-
HUS OIEPATUBHON MaMITH, OJYYUB KPACUBBINA U OITUMU3NPOBAHHBII
Kozi. B manHOM TipuMepe Bbl, BEPOSTHO, HE OIYTUTE YBEJUIEHUS CKOPOCTH
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paboTHI TPOrPaMMBI, HO TIPU pa3paboTke Ha si3bike Swift Gosree coKHBIX
NPUJIOKEHUHN 1711 MOOMJIbHBIX MU CTALMOHAPHBIX YCTPOICTB AaHHbII
TTO/IXO/T TIO3BOJTUT TTOJTYYaTh BIIOJIHE ON[yTUMbIE PE3YIBTAThI.

14.6. OnepaTtop ob6beanHeHus ¢ nil

ToBopst 06 omMIMOHANAX, OCTATOCH PACCMOTPETH €llle OANH CIT0cob 13-
BJICUCHUST 3HAYCHMWS, U3BECTHBII Kak oneparus obbeauHenust ¢ nil (nil
coalescing). C momoripio oreparopa ?? (Ha3bIBAEMOTO OMEPATOPOM 00'b-
emunenus ¢ nil) Bo3paraercst 1m0 3HAUEHIE OTIHOHAIA, THO0 3HAYEHTE
10 YMOJTYaHUIO (eCJIU ONIMOHAJ paBeH nil).

CUHTAKCUC

let wMA_napameTpa = WMA_onuuoHana ?? 3HaYeHUe_Mo YMOSHaHUIO

e uma_napameTpa:T — UMsi HOBOrO NMapaMeTpa, B KOTOPbIN 6yAeT U3BNeKaTbCst 3Ha-
YeHwvie onuuoHana.

e umaA_onuuoHana:Optional<T> — uMsi NapamMeTpa ONuUMOHAIbHOrO TUMA, U3 KOTO-
poro 13BneKkaeTcs 3HauYeHue.

® 3HayeHWe_no yMmonyaHuw:T — 3HaYeHWe, MHULMaNU3NpyeMoe HOBOMY NnapameTpy
B C/ly4ae, ecsim onumnoHan paeeH nil.

Ecnum onuuoHan He paBeH nil, TO ONUMOHANbHOE 3HaUYEHNE U3BNEKAETCS U UHULIMANN3K-
pyeTtcsi 06bSIBNEHHOMY MapaMeTpy.

Ecnv onumoHan paseH nil, To B NapaMeTpe MHULMANU3NPYETCS 3HAYEHUE, PaCriOfNOXeH-
HOe crpasa OT onepaTopa ??.

Baz3oBbIfi TUM OMUMOHANA U TWUM 3HaYEHUs MO YMONYaHMIO AOJDKHbI 6bITb OAHUM U TEM
X€e TUNOM AaHHbIX.

BMecTo onepatopa let MOXET 6biTb MCMOMb30BAH ONEPATOP var.

B smucrunre 14.23 nokasaH mpuMep UCIIOIb30BaHUS OllepaTopa 00beinHe-
HUA C nil 1719 N3BJICUEHU S 3HAUCHU .

Jinctmur 14.23

var optionallnt: Int? = 20
var mustHaveResult = optionalInt ?? © // 20

Taxum 06pa30M, KOHCTaHTe mustHaveResult 6y,‘/_1eT IIPONMHUITNATUZUPO-
BaHO IeJIOYHCJIEHHOEe 3HaUYeHue. Tak Kak B optionalInt ecTh 3HAUYEHUE,
OHO 6yz[eT M3BJIEYEHO U IIPUCBOEHO KOHCTaHTe mustHaveResult. Eciu Ob
optionalInt GbLI paBeH nil, TO mustHaveResult MPUHsLI Obl 3HAYEHUE O.

Kos u3 npeapiyInero JUCTUHTA SKBUBAJIEHTEH TTPUBEIEHHOMY B JIUC-
Tunre 14.24.
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Jiuctuur 14.24

var optionalInt: Int? = 20

var mustHaveResult: Int = @

if let unwrapped = optionallnt {
mustHaveResult = unwrapped

} else {

mustHaveResult 0

}

Haubosee 6e30macHbIMU clIocO6aMU U3BJICYeHU 3HAYCHUH U3 OIIMOHA-
JIOB SIBJISIIOTCS OILMOHA/IbHOE CBsA3bIBaHMUE U nil coalescing. Crapaiitech
HCIIONB30BAaTh UMEHHO UX B CBOMX IMPUJIOKEHIX.



OyHKUMN

Mpbl y2Ke HEOZIHOKPATHO BCTPEYAIUCH € (DYHKITMSAMU, UCTIOTIb30BAJIH MTPEI-
JlaraemMbie UMW BO3MOKHOCTH. OHON M3 4aCcTO MCIIOJIb3yeMbIX HAMU
dyHKIwit 6bTa print(_:), ¢ TOMOIIBIO KOTOPOI OCYIIECTBIISICTCS BHIBO/T
nHMOpMAIK Ha OTIAIOYHYIO KOHCOJb.

B ar0ii rmaBe MbI TIy0Ke pacCMOTPUM TIOHSATHE (DYHKITUH, TIPUHITUTIBI €€
paboTHI, & TAKIKE HAYIMMCSI CO3/[aBaTh COGCTBEHHBIE, O1aT0/Iapst KOTOPHIM
IPOTPAMMHBII KOJI 32aUTPAET HOBBIMU KPACKAMI.

15.1. BeegeHue B pyHKLUMM

3HAKOMCTBO ¢ (DYHKIIMSAMU Mbl HAUHEM C OTIMCAHNS X CBOWCTB U Xapak-
TEPUCTUK.

D yukys:

Q rpynIupyer UCIOJHSIEMBIN TPOrPaMMHBIN KO/ B €IMHBIN KOHTEHHED;
nMeeT COOCTBEHHOE MMS;

MOZKET ObITh MHOTOKPATHO BbI3BaHa C TIOMOIIBIO NUMEHH;

MOJKET IIPUHUMATDb BXO/IHbIE apDTYMEHTDI;

0O00o

MOJKeT BO3BpalllaTh 3HAUEHNE KaK Pe3YJIbTaT UCIIOJHEHUS CTPYIIIIUPO-
BaHHOTIO B HEH KOJ1a,

nuMeeT cCOOCTBEHHBII (t)YHKIII/IOHaJIbHHﬁ THII JaHHDbIX;

O

Q MoeT ObITh 3anmucaHa B apaMeTp (IlepeMeHHYIO MU KOHCTAHTY)
U TaKUM 00pa3oM repeiata;

a 00BSABIAETCA C IIOMOIIBIO CIIEIIMAJIbHOTO CUHTaKCHCA.

Cio:xHO? DTO TOJBKO KakeTcst! VI BbI yOeanTech B 9TOM, KOT/J[a HAUHETe
€o31aBaTh GYHKITIHI CAMOCTOSITETBHO.

Ha Bomipoc o Tom, Koria Heo6X0MMO co3/1aBaTh (DYHKIMH, €CTh 3aMeyda-
TebHBIN 0TBET: « DYHKIMIO CTOUT 00BSIBJISATH TOT/IA, KOTJIA HEKOTOPBIN
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HpOI‘paMMHbeI KO/l MOJKET OBITh MHOTOKPATHO MCITIOJIb3OBaH. C ee momo-
IIbIO UCKJIIOYAECTCA I[y6JII/IpOBaHI/Ie KOZla, TaK KaK OHa ITIO3BOJIAET He ITNCaTbh
€ro ABaXKIbI».

MPUMEYAHME Y nporpaMMWCTOB CyLLECTBYET LyTKa, racsias, 4To 6o kog mey-
TaeT cTaTb yHkuMel. OHa XoTsi U «6opofaTtas», HO BCe elle akTyaslbHasl.

ToroBas hyHKIMSA — 9TO CBOCOOPA3HBIIT YEPHBIH SAIIUK, ¥ KOTOPOTO CKPhITA
BHYTpPEHHSS peanusanus. BaM BasKHO JIUIIb TO, I Yero OHa MpeiHa3Ha-
YyeHa, YTO MPUHUMAeT Ha BXO/ U UTO BO3BpaIaeT.

PaccemoTpum mpumep n3 peasbHOTO (hrismdeckoro Mupa. B kauecTBe hyHK-
IIUU MOJKET BBICTYTIaTh COKOBBIKMMAJIKA. BbI, BEPOSITHO, HUYEro He 3HaeTe
0 ee BHYTPEHHEM YCTPOUCTBE, HO 00aaere wHMOpPMAIINEil 0 ee TpeHa-
3HaYeHUU (BBIKUMATD COK), BXOJIHBIX apTyMeHTax (CBeskue (PPYKTHI U OBO-
M) ¥ BO3BpAlllaeMOM 3HAaUYeHNU (CBEKEBBIKATHIN COK). Eci roBopuTh
sI3bIKOM Swift, To McIob30BaHME COKOBBIKUMAIKU MOTJIO ObI BBITJISIIETH
CJIELYIOIIM 06Pa3oM:

// co3pgaem A6510K0

var apple = Apple()

// wncnonb3yem COKOBbIXXMMANKy

var juice: AppleJuice = juicer( apple, apple, apple )

MPUMEYAHUE VMeHa TMMNOB AaHHbIX, PYHKUMX U OCTasbHbIE 3/1EMEHTbHI B AAHHOM
npumepe ABNATCS abCTpakTHbIMM, NPeAHa3HaYeHHbIMU INLLb AS19 AEMOHCTPaUMK naen
MCMonb30BaHUs yHKUMNA. MonbITka MCNONb30BaHWUs AaHHOMO koda B Xcode nmpuBeneT
K oLnbKe.

B nannom npumepe Bbi3bIBaeTCst GYHKITH juicer(_: ), IPHHUMAIONIAS HA
BXOJ[ TpHU s16/10Ka (3HaueHns Tuia Apple). B pesyibrare cBoeii paboTbl OHa
BO3BpAlaeT s0I0YHbII COK (3HaYeHHe THIa Appleluice).

[TepeiizeM HemocpencTBEHHO K cosnannio (00bsBieHnio) dhyHkunil. Kak
TOBOPUJIOCDH PaHee, /ISl 3TOTO UCIIOb3YeTCs CIIeIUATbHBIN CUHTAKCHC.

CUHTAKCUC

func umAOGYHKUUKM (BXOAHble_napameTpbl) -> Tun {
// Teno dyHkuuu

}

*  UMADYHKLNM — UMS 06BABNSIEMON (DYHKLMU, MO KOTOPOMY OHa CMOXET 6bITb Bbl-
3BaHa.

e BXOZHble NapameTpbl — CMMCOK apryMeHTOB (yHKLIMM C YKa3aHUeM UX UMEeH v TUMOB.

e Tun — TWN AaHHbIX 3HAYEHWs1, BO3BPaLLaeMoro (yHkumen. Ecnm dyHKumMs HuYero He
BO3BPALLAET, TO AaHHbIi 371EMEHT MOXET 6bITb OMyLLEH.
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Ob6bsBneHve GyHKLMN HAUMHAETCS C KN0YeBOro cosa func.

3a func cnegyet uMs cozaaBaemoit pyHKUMM. OHO UCMONb3YeTCs NPY KAaXKAOM ee Bbi30Be
B BaLLeM KOAEe W AO/MKHO BbITb 3anMm1caHo B HUXKHEM BepboXbeM peructpe. Hanpumep:

func myFirstFunc

[anee B ckobkax yKasblBalOTCsl BXOAHbIE apryMeHTbI (Taloke HasblBaeMble BXOAHbIMU Ma-
pameTpamu). CriMCoK BXOAHbIX MapaMeTPOB 3aK/OUAETC B KpYr/ible CKOBKM U COCTOUT U3
pasAeneHHbIX 3ansTbIMU 31EMEHTOB. KaXkablil OTAESbHbIN 3IEMEHT OMUCLIBAET OAMH BXOA-
HOM MapaMeTp M COCTOMUT M3 UMEHW 1 TUMa 3TOro NapaMeTpa, PasAeeHHbIX ABOETOUNEM.
BxoaHble MapaMeTpbl No3BONSIOT NepeaaTth B OyHKLMIO 3HaUYEHUs], KOTOpble eil TpebytoTcs
Q151 KOPPEKTHOTO BbIMOJIHEHWSI BO3/IOXEHHBIX HA Hee 3aaay. KosIMUYecTBo BXOAHbIX Mnapa-
METPOB MOXET 6bITb MPOM3BOSIbHLIM (TAKXKE OHM MOrYT BOBCE OTCYTCTBOBaTb). Hanpumep:

func myFirstFunc
(a: Int, b: String)

YKaszaHHble MapaMeTpbl SBASIOTCA JOKa/bHbIMKU ANst YHKLUMKM, TakuM o6pasoM, a U b
6ynyT cylecTBoBaTb TOMbKO B MpeAenax ee Tena. Mo okoHYaHWu ee paboTbl AaHHble
napameTpbl 6yAyT YHAUTOXEHBI M CTaHYT HEAOCTYMHbIMM.

[anee, nocne cnucka napamMeTpoB, MOXET BbiTb YKa3aH TWM BO3BPALLAEMOro 3HAYEHWSI.
[Ins 3TOro Mcnonb3yetcs cTpenka (->), nocne KOTopoW crefyeT UMsi KOHKPETHOrO TuMa
[aHHbIX. B KayecTBe TUMa MOXHO 3aAaTb Ntobo hyHAaMeHTaNbHbIA TUM, TUN MaccuBa
WM KopTexa uim nobon apyroi. Hanpumep:

func myFirstFunc
(a: Int, b: String)
-> String

nnun

func myFirstFunc
(a: Int, b: String)
-> [(String,Int)?]
Ecnn dyHKUMSA He AOoMKHa BO3BpaLLaTh HUKAKOro 3HayeHus, TO Ha 3TO MOXHO yKa3aTb
Tpems cnocobamu:
e C MOMOLLbIO NYCTbIX CKOBOK (), Hanpumep:
func myFirstFunc
(a: Int, b: String
-> 0

e C MOMOLbIO KNOYEBOroO cnoBa Void, Hanpumep:

func myFirstFunc
(a: Int, b: String
-> Void

e He yKasblBaTb TWIM BOBCE, HaNpUMep:

func myFirstFunc
(a: Int, b: String



naBa 15 ¢ ®OyHKUuMM 243

Teno yHKUMM COAEPXXUT BECb UCMOMHSIEMBIV KOA M 3aK/ItO4aeTcs B PUrypHble CKOBKH.
OHo coaepxuT B cebe BCIO NTormky paboThbl.

Ecnn dyHKUMs BO3BpaLLaeT kakoe-nmbo 3HayeHne, TO B ee Tene AO/MKEH MpUCYTCTBO-
BaTb ornepaTop return, 3a KOTOpbIM ClleayeT BO3BpallaemMoe 3HadeHue. Mocne Bbinon-
HeHWs MporpaMMoil onepaTtopa return paboTa QyHKUMM 3aBepLUaeTCs U NPOUCXOANT
BbIXO/ M3 Hee. Hanpumep:

func myFirstFunc
(a: Int, b: String)
—> String {
return String(someValue) + anotherValue

}

B maHHOM criydyae Teno hyHKUMM COCTOUT BCEMO M3 OAHOMO BbIPaXKeHMsl, B KOTOPOM CO-
[AepXxuTcs onepatop return. Mocie ero BbiNOMHEHUS (YHKUMS BEpHET cchopMUMPOBaH-
HOE 3HaYeHWe 1 3aBepLUNT CBOIO paboTy.

DOYHKUMSA MOXET coAepxaTb MPOM3BOJIbHOE KOIMYECTBO onepaTopos return. Mpu go-
CTVKEHWM NepBOro n3 HMX byaeT Npou3BeaeHo 3aBepLueHve ee paboThbl.

B npepacTaBneHHbIX paHee npvMepax 06bsiBneHre dyHKLMKM pa3HeCeHo Ha pasHble CTpo-
Kv ans ynobcTea BOCMpusiTUS KoAa. BaM He obs3aTenbHO AenaTtb 3TO, MOXETe nucaTb
aneMeHTbl 06bsIBNIEHUs DYHKUUM B OAHY CTPOKY. Hanpumep:

func myFirstFunc(a: Int, b: String) —> String {
return String(someValue) + anotherValue

}

Mpouecc obpalueHust K 06bsBNEHHON (DYHKLMM MO €e UMEHU HA3bIBAETCS 8513080M (hYHK-
yuu.

Paccmorpum npumep cozmanns byHKIMHN, KOTOpas He MMeeT BXOIHBIX
1 BBIXO/IHBIX JJAHHDBIX.

[Ipeanonoxum, 4To Bam TpedyeTcss MHOTOKPATHO BBIBOJMTH HA KOHCOJIb
ONWH U TOT ke TeKCT. /T peaqnsanun 5TOT0 MOKHO 00BSIBUTH HOBYIO
dyHKIMO, KOTOpast mpu 06paIieHnu K Hell 6yeT MpOu3BOUTH He06X0-
quMyio omnepaiiuio (Juctunr 15.1).

Jinctuur 15.1

func printMessage(){
print("CoobweHne npuHaTO")

¥

// Bbi3biBaeM OYHKUMIO MO ee UMeHU

printMessage()

printMessage()

Koncoap

CoobuweHne NpuUHATO
CoobuweHne NpuUHATO
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[l BBIBO/IA TEKCTA HA KOHCOJIb BBI BbI3bIBAaeTe (PYHKIINIO printMessage(),
[IPOCTO HAIIKCAB €e UMsI ¢ KPYIJIbIMU CKOOKamu. JJaHHas (yHKIMS He 1MMe-
eT KaKuX-JI100 BXOAHBIX TAPAMETPOB UM BO3BpallaeMoro snayenus. OHa
BCETO JINIIb BBIBOJUT HA KOHCOJIb HEOOXOIMMbII TEKCT.

MPUMEYAHUE BbiBoa MHMOPMaLMM Ha KOHCOMb C MOMOLLbIO print(_:) He sBnseTcs
BO3BpaLlaeMbIM yHKUMEN 3HaUYeHeM. Bo3BpallaeMoe 3HaUeHNe MOXET BbiTb NMPOUHM-
L1an13npoBaHo napameTpy.

15.2. BxogHble apryMmeHTbl
1 BO3BpaLLaeMoe 3HayeHne

DyHKIIN MOXKET TIPUHUMATD APTyMEHTHI (TTapaMeTpPhl) B KA4eCTBE BXOJI-
HBIX 3HAYEHUN U BO3BPAIIATh PE3YJIBTAT CBOEil paboThl (BO3BpaIlaeMoe
3Havenwne). M mig BXOAHBIX, U /IJ1sT BO3BPAIIAeMOTO 3HAYEHUH JOJIKHBI
GBITH OTIPEIETICHBI THUTIBI TAHHBIX.

Pacemorpum npumep. TpeGyercss MHOTOKPATHO IPOU3BOAUTD CIOKEHNE
JIBYX 11€JIOYUCJIEHHBIX YUCEJI M BO3BPAIIATD TOJYYEHHbIN PE3YJIbTaT B BUJIE
3HaueHus Tuna Int. [IpaBUIBHBIM TTOAX0A0M OYIET 0ObsIBICHUE (DYHKIIUH,
[POU3BOJIAIIEE JaHHbIe AelicTBU. B kauecTBe BXOAHOr0 aprymenTa OyayT
CJTYSKUTD CKJIa/IbIBa€MbI€ UHCJIA, a PE3YJIBTAT ollepaliiuy OyeT Bo3Bpaia-
€MbIM 3HAUEHHEM.

Koneuno, aT0 o4eHb mpocToli mpuMep, W Ky/a JIydllle HATMUCaTh a+b
JUIST CJIOJKEHUS JIBYX OTIEPAHJIOB, a He TopoauTh dyHkiuio. Ho ams pac-
CMOTpPEHNA yqe6H0ro Marepuaja OH MOAXOAUT Kak Hesb3s jyulre. Ho
€CJI BBIYMCIAEMOE BBIpAaKCHUE 3HAYUTEIbHO CJIOXKHEe, HAallpUMeEp
a+b*b+a*(a+b)*(a+b), TO co3manue (byHKLu/H/I 6y/:[eT OIlpaBJlaHHO.

BxoaHble apryMeHTbl

Peanusyem ornucannyio Bblllle 3a/1a4y, HO IIPU 9TOM UCKJIIOUYUM U3 HEe
TpebGoBaHe BO3BPAIIATDH PE3YIBTAT CI0KeHuUsI. [TyCTh pe3ysTaT omeparin
BBIBOAUTCS Ha OTJIAJ0YHYI0 KOHCOJb (ucTunr 15.2).

JNnctunur 15.2
func sumTwoInt(a: Int, b: Int){
print("Pe3ynbTaT onepauun - \(a+b)")

}

sumTwoInt(a: 10, b: 12)
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Koncoun
PesynbTaT onepauun - 22

ODyukmust sumTwoInt(a:b:) UMeeT ABa BXOAHBIX ITapaMeTpa Tuma Int —
aub.

O6paTI/ITe BHUMaHHWE, YTO BCE€ BXO/AHbIE apTyMEHTDbI JOJIKHbI UMETh 3Ha-
YeHus, TIO9TOMY MOTIbITKA BbI3BATh (l)yHKI_[I/IIO, TnepesaaB B HeEe Wb ONH
IapaMeETp WJIN HE IlepeJaB NX BOBCE, 3aBEPHINTCA OINOKOIA.

MPUMEYAHUE Tunbl n MMeHa BXOAHbIX apryMeHTOB BaM noackaxeT Xcode, a Tou-
Hee — MexaHM3M aBTOLOMOSIHEHWS KoAa.

BHelwHMe nMeHa BXOAHbIX apryMeHToB

AprymeHTbI a 1 b GyHKIUN sumTwoInt(a:b:) UCIOIB3YIOTCA KaK MPU BbI-
30Be (DYHKITNH, TaK U B ee Tesie. Swift M03BoJIsIeT yKa3aTh BHENTHIE MMeHa
mapaMeTpoB, KOTOPbIEe OYAYT UCTIOIB30BATHCS MPY BBI30BE (DYHKITUH
(smuctunr 15.3).

JNiuctmur 15.3

func sumTwoInt(numl a: Int, num2 b: Int){
print("Pe3ynbTaT onepauun - \(a+b)")

¥
sumTwoInt(numl: 10, num2: 12)

Teneps npu BbI30BE HYHKIUU sumTwoInt(numl:num2:) HEOOXOAUMO YKA3bI-
BaTb 3HAYCHUA HE [1JIA 663JII/IKI/IX au b, a s 60J1ee-MeHee OCMDBICJICHHDBIX
numl 1 num2. /[aHHBIN TTpEeM OYEHbD TT0JIe3eH, TaK KaK MO3BOJISIET 33/1aTh
MTOHSITHBIE U COOTBETCTBYIOIINE KOHTEKCTY HAa3BAHUS BXOJIHBIX apryMeH-
TOB, HO TIPX 9TOM COKPATUTh KOJTMYECTBA KOJIA B TeJIe, UCTIOJIb3Ysl KPaTKUe
BHyTpeHHI/Ie MeEeHa.

Ecuu BHelIHEee MMsT 3aMEHUTD HA CUMBOJI HUZKHETO MO[4epKuBanst (_), TO
[PY BBI30BE (DYHKIIMU UMsT TApaMeTpa BooOIIE He TTOTPeOyeTCs YKa3biBaTh
(smuctunr 15.4).

Jiuctuur 15.4
func sumTwoInt(_ a: Int, _ b: Int){
print("Pe3ynbTaT onepauun - \(a+b)")

¥
sumTwoInt (10, 12)

MNpuMeuyaHne BHellHVe MMeHa MOTYT 6bITb 3a4aHbl ANt MPOU3BOSIbHBIX apryMEHTOB,
He 0653aTenbHO yKasblBaTb UX N5 BCEX.
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Bo3Bpallaemoe 3HayeHne

JlopaboTaem GYHKINIO sumTwoInt(_:_:) TakuM 06pasoM, 4ToOBI OHa He
TOJIBKO BBIBOAUJIA COOOIIEHNE Ha KOHCOJIb, HO U BO3BpALIajia Pe3y IbTar
coskenust. {11 9Toro HeoOX0AUMO BBIIOJIHNATD ABa TPeOOBAHNST:

1. MoskeH OBITH yKa3aH THIT BO3BPAIIAEMOTO 3HAUEHTIST.

2. JosskeH GBITH MCIOJIb30BaH OMEPATOP return B Tejie GYHKIMU C BO3-
BpallfaeMbIM 3HAUEHUEM B Ka4ecTBe OTlepaH/a.

Tak Kak pe3yJbrar ollepaliil CJA0KEHUI — 1IeJI0e YUCJIO0, B KaUeCTBe THIIA
JIAHHBIX BBIXOZHOTO 3HaYeHUs He0OX0AUMO yKasaTh Int (simctunr 15.5).

Jinctmur 15.5

func sumTwoInt(_ a: Int, _ b: Int) -> Int{
let result = a + b
print("Pe3ynbTaT onepauun - \(result)")
return result

¥
var result = sumTwoInt(1e, 12) // 22

Koncoun
PesynbTaT onepauun - 22

BosBpalienioe ¢ TOMOIIBIO OTIEPATOPA return 3HAYEHITE MOXKET OBITH 3a-
MACAHO B TPOM3BOJIBHBIN TTapaMeTp BHE (hYHKITUN.

Oo6patuTe 0c000€ BHUMAHHE Ha TO, UTO B Tesie HYHKIMI 00bABISETCS
KOHCTaHTa result, a mocjie HyHKIMKE — [MEPEMEHHASA C TAKUM K€ UMEHEM.
IT0 JiBa Pa3HBIX U He3aBUCUMbIX apamerpal Bee, uto 00bsBIIsIETCS B Tesie
(YHKIMH, ABISETCS TOKATBHBIM 7S Hee M YHUUTOKACTCST TTOCTIE 3aBepIIie-
Hus ee paboThl. Takum 06pa3oM, B Tesie (PYHKIMU KOHCTAHTA UCTIOJIb3YeTCst
ISt BBIBOJIA MH(OPMAIIMU HA KOHCOJIb M COBMECTHO C OTIEPATOPOM return,
a BHe (DYHKIIUU B TIEPEMEHHYIO result 3aMCHIBACTCS BO3BPAIIEHHOE
(bynkimeii 3nauenme.

N3MeHsieMble KONUM BXOAHbIX apryMeHTOB

Bce Bxomnbie mapameTpbl GyHKIIMN — KOHCTAHTHL. [Ipu romnbiTke n3me-
HEHUSI UX 3HAYEHUs] BHYTPH Tea (GYHKITMHU TTPOoUcXoauT ommbka. [pu
HEOOXOAMMOCTH U3MEHEHUS MePeIaHHOr0 BXOAHOTO 3HAUEHMSI BHYTPU
dyHKIMU oTpedyercst co3aaTh HOBYIO IIEPEMEHHYIO 1 IIPUCBOUTH TIepe-
JTaHHoe 3HaueHne eif (smeTuHr 15.6).
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Jiuctmur 15.6

func returnMessage(code: Int, message: String) -> String {
var mutableMessage = message
mutableMessage += String(code)
return mutableMessage

}

var myMessage = returnMessage(code: 200, message: "Kop coobueHua - ")

ODyHKIMs returnMessage (code:message: ) MOJYYIaeT HAa BXOI 1B apTyMeH-
Ta: code 1 message. B ee Tesie co3maercs uamMeHsieMast KOTust message, KOTO-
pas 6e3 Kakux-m6o oMmubOK MOAUMPUITIPYETCH, TIOCTIE YETO BO3BPAITAETCS.

CkBO3Hble NapameTpbl

[IpuBeseHHBIH c110c00 MOAMMbUKALIMY 3HAYEHIIT aPIYMEHTOB II03BOJISIET
MOJIYYaTh OCTYI K U3MEHsIeMOMY 3HAYeHNIO TOJIBKO B TIpe/iesiax Teja ca-
Moii pyHKuu. st Toro uTo6bl ObLIa BO3MOKHOCTh MOANMDUKAIIH BXOJ-
HBIX aPTYMEHTOB € COXpaHEeHNEeM U3MEHEHHbIX 3HAYeHU T M0CIIe OKOHYAHUS
paboThI (HYHKINH, HEOOXOIMMO UCTIOIB30BATD CKGO3HLIC NAPAMEMPbL.

Yro6nr mpeobpa3zoBaTh BXOAHON TapaMeTp B CKBO3HOI, TIepe/] OTIMCAaHIEM
ero Tuma Heo6XoAUMO yKasaTh Moaudukrarop inout. CKBO3HOIT TapameTp
nepesaeTcs B (QDYHKIINIO, U3MEHSETCS B HEll U COXpaHseT CBoe 3HAUeHMe
TIPH 3aBepIIeHNN PaboOThI (hYHKITNN, 3aMeHsIsT COOO0I MCXOTHOE 3HAUEHTIE.
[Ipu BbI30Be (hyHKIMU 1IEepe] HepeaBaeMbiM 3HAY€HUEM apTyMeHTa He-
00XOIUMO CTaBUTh CUMBOJI aMIiepcayl (&), YKa3bIBAIOIIUN HA TO, YTO
napaMmeTp IepeiaeTcs 110 CChlIKe.

@Oyukiyst B merunre 15.7 obeceynBaeT 0OMeH 3HAYCHUSIMU JIBYX BHEIII-
HUX [IapaMeTpPOB.

Jiuctuur 15.7

func changeValues(_ a: inout Int, _ b: inout Int) -> () {
let tmp = a
a=>b
b = tmp

}

var x = 150, y = 45
changeValues(&x, &y)
x // 45

y // 150

q)yHKLII/IH IPpUHUMAaET Ha BXO/Ie /IBE IIEPEMEHHBIE, a 1 b. It IIEpeEMEHHbIE
rnepeaaroTcs B (byHKI_[I/IIO KaK CKBO3HbI€ ITapaMETPbI, YTO ITO3BOJIAECT U3Me-
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HUTH WX 3HAYCHUST BHYTPU (DYHKITMU ¥ COXPAHUTD 9TH U3MEHECHUS MOCJIE
3aBepleHust ee PabOThI.

NMPUMEYAHUE B kayectBe CKBO3HOro napamMeTpa MOXET BbICTynaTb TOMbKO Mnepe-
MeHHas. KOHCTaHTbl uin nuTepasbl HeMb3s nepefasaTtb, Tak Kak OHW SBASIOTCS Heus-
MEHSAEMBIMU.

DyHKUMNA B KayecTBe BXOAHOrro aprymeHTa

Bol MozkeTe MCII0/Ib30BaTh Bo3BpallaeMoe HeKOoTopol (pyHKInell 3Hayenne
B KauecTBe 3HAYCHUS BXOJHOTO apryMeHTa Apyroil pynkimm. Camoe Bax-
HOe, 4TOOBI TUIT BO3BPAIIAEMOT0 3HaueHUst (DYHKIIMU COBIAAAN C TUIIOM
BXO/IHOTO ITapameTpa.

B smctunre 15.8 ucnonbayercs oObsBieHHasa paHee GyHKIUS return-
Message(code:message: ), BO3Bpallarollas 3HaYeHue TUIa String.

Jinctmur 15.8

// wncnonb3syem QYHKUMK B KavecTBe 3Ha4eHuA
print( returnMessage(code: 400, message: "CepBep HepocTyneH. Kop
coobueHus - ") )

Koncomp
CepBep HepocTyneH. Kop coobueHus - 400

Vixe nsBecTHast Ham (PYHKINS print(_:) TPUHUMAET Ha BXO/I€ CTPOKOBBIN
JuTepaJ Tula String. Tak kax (byHKL[I/IH returnMessage(code:message:)
BO3BpalllaeT 3HavYeHue 9TOro Tuila, OHa MOKET OBITH yKa3ala B KauecTBe
BXO/IHOTO apTyMeHTa JIJIsA print(_:).

BxozHOM napaMeTp C NepeMeHHbIM YMC/IOM apryMeHTOB

B HEKOTOPBIX CUTYAIMIX HEOOXOAUMO, YTOOBI (DYHKI[US TTOIydaia Hers-
BECTHOE 3apaHee YNCJIO OJHOTUITHBIX apryMeHTOB. MBI yike BCTpeuainch
C TaKUM II0/[XO/JIOM IIPU UCIIOJIb30BaHUU Array(arraylLiteral:), Korma
3apaHee HEM3BECTHO, CKOJbKO DJIEMEHTOB OyAeT ComepsKaTh apryMeHT
arrayLiteral. Takoii TUII BXOJIHOTO apryMeHTa Ha3bIBAETCS 8APUAMUBHDIM.

BapuaruHbIil apryMeHT 0003HAUaeTCsl B CIIMCKE BXOISIIUX TapaMeTPOB
C yKa3aHueM ollepaTopa Jualla3ona ... cpasy 1ocJe TUIa. 3HauyeHus J1Jisd
3TOTO APTYMEHTA TIPU BBI30Be (DYHKIINH 3a/[AI0TCS Yepes 3araTyIo.

Paccmorpum npumep u3 sgucrtunra 15.9. [Ipencrasbre, 4To yaaseHubiit

CepBep Ha KasK Il 3aIIpOC OTIIPABJIAET BaM HECKOJIbBKO OTBETOB. Kax it
OTBET — 3TO IIeJIoe YMCJIO, HO UX KOJIMYECTBO MOJKET OBITD Pa3JIMYHbIM.
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Bam HeO6XOI[I/IMO HaIltmcaTb (byHKIII/IIO, KOTOpas IpUHUMAET Ha BXO/I€ BCE
ITOJIy4€HHbI€ OTBETDI M BBIBOAUT MX Ha KOHCOJIb.

Jiuctmur 15.9

func printRequestString(codes: Int...) -> () {
var codesString = ""
for oneCode in codes {
codesString += String(oneCode) +

}

print("Mony4eHsl oTBeThl — \(codesString)")
¥
printRequestString(codes: 600, 800, 301)
printRequestString(codes: 101, 200)

Koncoun
Mony4yeHbl oTBeTH — 600 800 301
Mony4eHsl oTBeTh — 101 200

[TapameTp codes MOXKET CO/IEPKATH TPOU3BOJIBHOE KOJTUYECTBO 3HAYCHUIT
YKa3aHHOTO THUMA. BHYTPH (GYHKIIMU OH TPAKTYETCS KaK MOCJIE0BATE b-
HOCTb (Sequence), IIOITOMY €r0 MOKHO 00paboTaTh ¢ IOMOLIBIO KOHCTPYK-
1 for-in.

VY oznHoi (GYHKIIMU MOKeT ObITh TOJBKO OJWUH BapUATHBHbII TapaMerTp,
1 OH JIOJIPKEH HAaXO/JUThCS B CAMOM KOHI[E CIIMCKa BXO/HBIX apIyMEHTOB.

KopTex B KauecTBe BO3BPALLAEMOrO 3HaYEHUS

DyHKIMS MOKET BO3BPAIATh 3HAYEHUS JIF0OOTO THIA JaHHBIX. OTIeIbHO
OTMEUY, YTO U KOPTEKU MOTYT ObITh UCIIOJIb30BAHBI JIJIS 9TOTO, TaK KaK
C UX MOMOII[HIO MOJKHO € JIETKOCTBIO BEPHYTH CPa3y HECKOJIbKO 3HAUEHUIT
(BO3MO3KHO, UMEHHO 3TOTO BaM He XBaTaJso B JIPYTUX sI3bIKaX IPOrPaMMU-
POBaHUsI, TMYHO MHE He XBaTayio ©).

[Tpencraiennas B muctunre 15.10 GyHKIMS IPUHUMAET Ha BXOJ KO OT-
BeTa cepBepa U, B 3aBUCKUMOCTHU OT TOTO, K KAKOMY JMANA30HY OTHOCUTCS
HepeITaHHbII KOJI, BO3BPAIIAeT KOPTEXK C eTO OTICAHUEM.

JNluctmur 15.10

func getCodeDescription(code: Int) -> (Int, String){
let description: String
switch code {
case 1...100:
description = "Error"
case 101...200:
description = "Correct”
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default:
description = "Unknown'

}

return (code, description)

}
getCodeDescription(code: 150) // (150, "Correct")

B kavecTBe THIIAa BO3BpaNaeMoro 3HaueHusT (hyHKIIMHU getCodeDescrip-
tion(code:) yKa3aH THUI KOPTEKA, COAEPIKAIIETO JBA 3HAUCHUST: KO U €T
oTvcaHue.

Dynukmmio getCodeDescription(code: ) MOKHO YJIYUIINTD, €CTH YKA3aTh He
IIPOCTO TUIT BO3BPAIAEMOT0 KOPTEXKA, & HA3BAHUS €T0 3JIeMEHTOB (IIPSMO
B THIIEe BO3BpaIaeMoro ¢pyHkimeit snauenns ) (quctuar 15.11).

Jinctuur 15.11

func getCodeDescription(code: Int)
-> (code: Int, description: String){
let description: String
switch code {
case 1...100:

description = "Error"
case 101...200:

description = "Correct"
default:

description = "Unknown"

}

return (code, description)

¥
let request = getCodeDescription(code: 45)

request.description // "Error"
request.code // 45

[Tosyuennoe B xoze paboThl getCodeDescription(code:) 3HaYeHuEe 3a-
MUCHIBACTCS B KOHCTAHTY request, Yy KOTOPOU MOSIBAAIOTCI CBOMCTBA
description 1 code, YTO COOTBETCTBYET MMEHAM 2JIEMEHTOB BO3Bpallia-
€MOro KopTesKa.

3HayeHne rno yMOoNYaHUIo ANa BXOAHOro aprymeHTa

HaroMHI0, 4TO BCe BXOHBIE apPIyMEHTBI JOJIKHBI 005I3aTEIbHO UMETh
3HaueHusA. PaHee /711 9TOTO MBI YKa3bIBaJIK UX IPU BbI3oBe Gynkiuu. Ho
CYIIECTBYeT BO3MOKHOCTD OIIPE/Ie/INTh 3HAUCHUSI 110 YMOJYaHUIO, KOTOpbIe
II03BOJISIOT He YKa3blBaTh 3HAUEHUSI IIPU BbI3OBE.

Jpyrumu cioBaMu: ecJjiv Bbl llepe/iajii 3HaueHue BXOIHOTO apryMeHTa, TO
OHO OY/IET MICTIOMBb30BAHO B Tese (hYHKITHI; €CJTH BT He TTepeIaiTi 3HAYeHTe
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apryMeHTa, /Ui HEero 6yz[eT HCIIOJIb30BaHO 3HAYEHUE 110 YMOJTYaHUITO. 3Ha-
YeHUE 110 YMOJYaHNIO YKa3bIBA€CTCS ITPU 00bABIEHNN (I)yHKHI/II/I B CIIMCKE
BXOIHBIX apTYMEHTOB [IJIAd KaK/10T'0 IapaMeTpa OTAEJbHO.

JlopaboTaeM 0OBSIBIEHHYIO patee (DYHKITHIO returnMessage(code:message: )
TakuM 00pa3oM, 4TOOBI Obljla BOBMOKHOCTD He IepeJaBaTh 3HaYeHKe
apryMmeHTa message. /Ly 3TOTO yKaskeM 3HaueHMe 110 YMOJYaHuio (JInc-

tunr 15.12).

Jinctuur 15.12

func returnMessage(code: Int, message: String = "Kog - ") -> String {
var mutableMessage = message
mutableMessage += String(code)
return mutableMessage

returnMessage(code: 300) //"Kog - 300"

Kaxk BbI MOJKeTe BUJIETD, IIPU BbI3OBE returnMessage(code:message:) He
nepefaeTcd 3HaAUYECHUE [IJIA APTyMEHTA message. DTO CTAJIO BO3MOKHbBIM
GJarozgapst yCTaHOBKe 3HAUEHUsI 110 YMOJIYAHUIO "Kog - " B CIIMCKE BXOAHBIX
IapaMeTpPOB.

15.3. ®yHKUMOHANbHbIA TUN

OpiHO 13 CBOUCTB (DYHKIIUHU 3aKITI0UAETCS B TOM, UTO OHa MOKET OBITH 3a-
IMcaHa B apaMeTp U ¢ ero MmoMoIibIio repegana. Ho kak Takoe BO3MOKHO,
ecJin y J0OOro mapaMeTrpa, Kak Mbl 3HAaeM, J0JKEH ObITh OIPeAeIeHHbIN
TUI JaHHBIX? BO3MOKHO, 51 Bac yUBIIIO, HO J1i00ast (YHKIIUS UMEeT CBOi
(byHKIIMOHAIBHBIN TUIT JAHHBIX, KOTOPBII YKAa3bIBAET HA TUIThl BXOIHBIX
U BBIXOZIHOTO 3HAYEHUI.

MpocTo yHKUMOHANbHBIN TUM

Ecmm q)yHKL[I/IH HHUYEro He NIPUHUMAET 1 HE BO3BPAIlA€T, TO €€ TUIl YKa3bl-
BaeTCA ABYMSI ITapaMU KPYTJIbIX CKO6OK, Pa3aeJIEHHbIX CTpe]IKOﬁZ

0->0
B nmucrunre 15.13 npusenen npumep QYHKIIUHU ¢ TUITOM ()->(), TO €CTb He

I/IMeIOIHeI(/)I HH BXO/IHBIX, HU BbIXO/IHBIX ITapaMeTPOB.

Jinctuur 15.13

func printErrorMessage(){
print("Mpousowna ownbka")

}
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B mepBbix cko6Kax (yHKIMOHATIBHOTO THITA BCET/A OMUCHIBAIOTCS THIIBI
JAHHBIX BXOIHbBIX IIAPAMETPOB, & BMECTO BTOPbIX YKA3bIBAETCSI TUII TAHHBIX
BBIXO/IHOTO 3HaUEHUS (eCJin, KOHEYHO, OHO cyTecTByeT). Ecan hyHKIms
NPUHIMAeT HAa BXOJ[ MACCUB II€JIOYNCIEHHBIX 3HAUEHNUI1, a BO3BPAIIaeT
OIIMOHAIBHOE CTPOKOBOE 3HAUEHIUE, TO €€ THUII JIAHHBIX Oy/IeT BBITJISIET
CIEMYTOTTUM 00Pa3OM:

([Int]) -> String?

MPUMEYAHUE O6paTTe BHUMaHME, YTO MPU HaMYMK BO3BPALLAEMOr0 3HAYEHUS
OHO YKa3blBAETCS BMECTO KPYIJIbIX CKOBOK, @ HE B HUX.

B neBoit wactu (l)yHK]_[I/IOHaJIbHOFO THUIIa YKa3bIBAIOTCA THUIIbI BXO/IHBIX
IapaMeTpoB, B HpaBOI;.I — THUII BBIXO/ITHOI'O 3HAYCHHA.

CnoXHbI YHKUMOHANbHBIA TUM

B HEKOTOPBIX ciydasx BBIXOAHOE 3HAUeHHE (DYHKIINM TaKKe SIBJISET-
cs1 PyHKIHei, KOTopas, B CBOIO 0Yepe/lb, MOSKET BO3BpAIaTh 3HAUEHHE.
B pesyabrare aToro OYHKIIMOHAIBHBIN TUII CTAHOBUTCS CJIOKHBIM, TO
eCThb COZIEPKAIIIIM HECKOJIBKO yKasaTeJslel Ha BO3BpalfaeMoe 3HAUeHUe
(HECKOJIBKO CTPEJIOK ->).

B camom nipoctom BapuanTe (QyHKIIH, BO3BPAlIAIoNias Ipyryio GyHKIHIO,
KOTOpasi HUYEro He Bo3Bpariaet, 6yer uMerhb (yHKITMOHANBHBIN THTI, CO-
CTOSATINHN U3 TPEX Map KPYTJIBIX CKOOOK:

0->0->0

[IpencraBum, uyTo HeKoTOpas GyHKIMS MPUHUMAET HA BXO/I 3HAYEHWE
Tura Int U Bo3Bpainaet GyHKIIUIO, KOTOPas IPUHUMAET Ha BXOJ] 3HAUEHUe
THUTIA String, ¥ BO3BpAIlaeT 3HAUeHNE THTIA Bool. Ee GyHKIIMOHATBHBINA THTT
OyleT BBIIJISIAETD CIEAYIOMNUM 00pa3oM:

(Int) -> (String) -> Bool

Kasp1ii 610K, OTUCHIBAIOIIHIL TUIIBI JAHHBIX BXOJHBIX apTYMEHTOB, 3a-
KJTIOYAETCST B KPYTJble CKOOKH. TakuM 00pazoM MOJKHO OTPE/IETUTD, T/E
HAYMHAeTCs] PYHKIIMOHAJIBHBIN TUIT OuepeIHON (YHKITHL.

Ho ¢yHnknus Moxer He TOJbKO BO3BpaLIaThCs JPYroil (GyHKINEN, HO
U Tlepe/iaBaThCs B Ka4eCTBEe BXOJHOTO apTyMeHTa. /lasee mpuBesieH mpu-
Mep, B KOTOPOM (DYHKITUS TPUHUMAET Ha BXO/ IIeJI0e YNCII0 U IPYTYIO
(YHKIIUIO, 2 BO3BPAIIAET JIOTHYECKOEe 3HAYEHUE.

(Int, (Int)->()) -> Bool
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DyHKIMs, KOTOpAas TIepelaeTcsl B KaueCTBE BXOJHOTO MapaMeTpa, MeeT
TUIl (Int)->(), TO €CTh OHA caMa IIPUHUMAET [[eJOYUCIEHHOE 3HAUEHUE,
HO He BO3BpalllaeT HUYero.

15.4. OyHKUMA B Ka4eCTBe BXOAHOro
M BO3BPALLAEMOro 3Ha4eHNI

Bo3BpallaemMoe 3HayeHne yHKLMOHAbHOro Tuna

Tak kax yHKIMS MMeeT onpeieleHHBN HYHKIIMOHATBHBIN THII, €TO
MOSKHO MCIIOJb30BATh JIJIs1 TOTO, YTOOBI yKa3aTh BO3BparaeMoe (yHKIueit
3HaueHue. Tak hyHKIIUS MOKET BEPHYTh APYTYIO (DyHKIIUIO.

B suctunre 15.14 00bsiBiieHa (GYHKIUS returnPrintTextFunction(), KO-
TOopas Bo3Bpalaer 3HadeHrne (PyHKIMOHAIBHOTO THHa ()->(), TO ecTh
JIPYTYIo QYHKITUIO.

JNiuctuur 15.14

// OyHKUMA BbIBOAA TeKCTa Ha KOHCONb
func printText() {
print("®yHkuus Bbi3BaHa")
¥
// oyHKuMa, KoTopas BO3BpawaeT OYHKUUKW
func returnPrintTextFunction() -> () -> () {
return printText
¥
print("war 1")
let newFunctionInLet = returnPrintTextFunction()
print(“war 2")
newFunctionInLet()
print("war 3")

Koncoap

war 1
war 2
OyHKUMA Bbl3BaHa
war 3

Jluist BozBpartienust QyHKIUY APYTroi (yHKIMEN JOCTATOYHO YKa3aTh ee
ums (6e3 ckobOK) mocJe onepaTopa return. Tl Bo3BpallaeMoro sHa-
YeHUd returnPrintTextFunction() COOTBETCTBYyET CO6CTB6HHONQITHHy
printText().

B pesympraTe mHUTIMAIN3AIMN 3HAYEHNST KOHCTAHTE newFunctionInLet ee
THUII JJAHHBIX HEABHO OIIPeJIeNIsIeTcs Kak ()->(), a cama OHa XpPaHUT B cebe
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(byHKITNIO, KOTOPYIO MOKHO BBI3bIBATH, YKAa3aB MM XPAHUJIHIIA C KPYTJIbI-
Mu ckoOkamu 1tocsie Hero. Ha puc. 15.1 oto6paskeHo cliipaBod4HOE OKHO,
OTIMICHIBAIOITIEE TTapaMeTp newFunctionInLet, B KOTOPOM XpaHUTCS (DYHKITNS
printText().

64 S/ QYHRUMA, KOTOPaA BO3BPaWBEeT GYHKUMO

65  func returnPrintTextFunction() -» ()} —» () {
66 return printText

67}

68 print("1"}

6% let newFunctionInLet = returnPrintTextFunction()
S T, T L W — —
Duclaration

1ot newFunetioniniet: {} -» ()

Daclared In
Fune sepiaygreundpage

Puc. 15.1. CnpaBoYHOE OKHO A/ KOHCTaHTbl, XpaHsLen (yHKumio
B KauecTBe 3Ha4YeHus

O6paTuTe BHUMaHWE Ha BBIBOJ HA OTJIAM0YHON KOHCOMN. Tak Kak cTpoka
"OyHKUMA BbI3BaHA" HAXOAMTCS MEXJY IaraMu 2 U 3, a He MeXK/Iy Iara-
Mu 1 ¥ 2, MOXKHO TOBOPUTD O TOM, U4TO (DYHKITUS BLI3BIBAETCS HE B XOJI€
MHUIMAIN3aIUN 3HAYCHUSI KOHCTAHTe newFunctionInlet, a UMEHHO B pe-
3yJbTaTe BbIpasKeHU newFunctionInLet().

BxoaHoe 3HauyeHne yHKLMOHaNbHOro Tuna

Kaxk y’ke roBOpHIOCH, GYHKIINN MOTYT BBICTYIATh B KAYeCTBE BXOIHBIX ap-
rymMeHToB. [Tepeanyio TakiM 06pa3oM HYHKITHIO MOKHO GYIET UCTIOIh-
30BaTh B TeJie TOU (DYHKIMU, B KOTOPYIO OHa ObLIa nepenana. st 5Toro
He0OXOMMO YKa3aTh KOPPEKTHBIN (DYHKIIMOHAIBHBIN THIT BXOIHOTO apry-
MeHTa U B KayecTBe ero 3Ha4eHus yKazaTb UM 1epejiaBaeMoil GyHKIINN.

Hanwmem ynximio generateWallet(walletlength: ), KOTOpast CaydaiiHbIM
06pa3oM TeHEPUPYET MaCCUB OAHKHOT, KayK/1ast U3 KOTOPBIX TPE/ICTaBIeHA
IeJIBIM YUCJIOM paspetiennoro noMmunasia. OyHKnus go/mKHA TPUHIMATD
Ha BXOJ[ TpebyeMoe KOJIMYeCTBO GAHKHOT B KOTIIETKE.

Takoke peasnzyeM (hyHKIIUIO C UMeHeM sumiallet, KOTOpast MOXKET IIPUHSITh
Ha BXO/I generatelWallet(walletLength:), mOCJIEe YETO BHICUUTHIBAET U BO3-
BpalaeT CyMMy BCexX KyIop B Koiesbke (muctuar 15.15).

Jinctuur 15.15

import Foundation
// OyHKUMA reHepauumu CnyYaiHOro maccuBa HaHKHOT
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func generateWallet(walletLength: Int) -> [Int] {
// cywecTBywwMe TuMbl Kymnop
let typesOfBanknotes = [50, 100, 500, 1000, 5000]
// maccuB Kymnop
var wallet: [Int] = []
// UMKN reHepauuu mMaccuBa CHy4YaWHbIX Kynop
for _ in 1...walletLength {
let randomIndex = Int( arc4random_uniform( UInt32(
typesOfBanknotes.count-1 ) ) )
wallet.append( typesOfBanknotes[randomIndex] )

}

return wallet

}

// oyHKuMA noacyeTa AeHer B Kolwesbke
func sumWallet(banknotsFunction wallet: (Int)->[Int],
walletLength: Int )
-> Int? {
// BbI30B nepefaHHoW QyHKLMUK
let myWalletArray = wallet( walletLength )
var sum: Int = @
for oneBanknote in myWalletArray {
sum += oneBanknote

}

return sum

¥
// nepepada ¢yHKUMM B OYHKUMIO
sumWallet(banknotsFunction: generateWallet, walletLength: 20) // 6900

3Hauenue B 00J1aCTU PE3YJIBTATOB, BEPOIATHO, OYAET OTIMYATHCS OT TOTO,
YTO MOKA3aHO B IIpUMepe. ITO CBA3aHO € MCI0Jb30BaHUEM TI00aNbHOIM
(byHKIMYM arc4random_uniform(), TeHEPUPYIOIIEH 1 BO3Bpalaionieil ciy-
yaiiHoe 4ucJo.

DyHukIns generateWallet(walletlength:) cOo3/1aeT MACCUB KYITIOP TaKOM
JUIMHBI, KOTOpas TepelaHa el B KauecTBe BXOIHOTO mapaMerpa. B mac-
cuBe typesOfBanknotes cojiepskaTcsl BCe JOCTYTIHbIE (Pa3pelieHHbIe)
HoMuHaael Kymop. CyTs paboTsl GYHKLINN TaKOBA: KYIIOPa CIy4ailHbIM
o6pa30h11ﬂﬂﬂMaeTCﬂiM3 MaccuBa typesOfBanknotes, Tocje 4ero oHa 1mo-
MeIIaeTCsl B MAaCCUB-KOIIETeK wallet, KOTOPBIH SIBJISIETCS] BO3BPAIIAEMbIM
suavennem. OOpaTuTe BHUMaHKE, YTO B IIMKJIE for BMECTO IIepeMeHHOi
WCITOJTh3YETCS CUMBOJI HIDKHETO TIouepkuBanusd. C aTUM 3aMedaTesb-
HBIM 3aMeHUTeJIeM TIePEMEHHBIX MbI yiKe BCTpedaInch He pa3. B jannom
ciydae OH 3aMeHsieT cOO0M co3JaBaeMblil B IMKJIE apaMeTp, TaK Kak
BHYTPH IIMKJIA OH HE MCMOJb3yeTcs. B pe3yabraTe He BBIIEISIETCS /10-
[OJIHUTENbHAA TaMATh, YTO OJIArONPUSTHO BJIKMSET HA PACXOLyeMble
pecypchl KOMIIbIOTEPA.
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B kauectBe Tuma BXoHOTO NapameTpa banknotsFunction hyHKIMM sumhallet
(banknotsFunction:walletlLength:) yKa3an (pyHKIIMOHAIBHBIN TUI (Int)->
[Int]. OH cooTBeTCTBYET TUTY (DYHKIINU generateWallet(walletLength:).

[Ipm BeI30Be sumWallet(banknotsFunction:walletLength:) He0OXOAMMO
yKa3aTh JIUIIb UM TTepeiaBaeMoil (PyHKIINT 6e3 urypubix CKOOOK.

Yero mbr gobunuch Takum odpazom? Toro, uto dyHKIHUS sumWallet
(banknotsFunction:walletlLength:) MOKET IIPUHATDH Ha BXO/ HE TOJIbKO
generateWallet(walletlLength:), HO U JiI0OYIO APYIyI0 GYHKIIMIO C CO-
OTBETCTBYIONUM TUTIOM. K TpuMepy, MOXKXHO peain3oBaTh (HyHKINIO
getleeowallet(walletLength:), BO3BpAlAIOLIYIO MACCUB YKA3aHHON JIIMHbL
13 ThICAYHBIX KYIIIOP, II0CJIE YEero IepejaTh ee B KaYeCTBe BXOJAHOIO apry-
MeHTa B sumWallet(banknotsFunction:walletLength:).

B CJIeI[ymHIefI TyIaB€ Bbl YBUIUTE BCIO MOIIb, KOTOPYIO AalOT HaM BXO/IHbIE
1 BBIXO/JHbIC apTyMEHTBI q)yHK]_[I/IOHaJIbHOl"O THIIA.

MapameTpbl PyHKLMOHANBHOIO THMNa
AN NIEHVBBIX BbIYUCIIEHNM

WcnionpzoBanue 3HaveHnil (hyHKIIMOHATBHOTO THTIA SBJISCTCS OJHUM U3
HPOCTEHIINX TIPUMEPOB JIEHUBbIX BBIYUCIICHUI (¢ HUMU JIOBOJIBHO TIOAPOOHO
MBI TIO3HAKOMUMCS B OJHON u3 Oyayumx ras). Ecau kparko, To JIeHUBbIE
BBIUMCJIEHNS TIO3BOJISTIOT MTOJYYUTh HEKOTOpOE 3HaYeHNe He B MOMEHT Iiepe-
Jlauy TapaMeTpa, a TIPU TIONBITKE JIOCTYTIA K XPAHSIIIeMycs B HeM 3HAUeHUIO.
J1J1s1 TOTO YTOOBI JIyUIIle IOHATH ITO, PACCMOTPUM CJIEYIOIIMIA TPUMED.

¥ Bac ectb /1Be DyHKIINU, KaxkK/1as U3 KOTOPBIX IIPeiHa3HaYeHa /171 BBIUMC-
JIEHUST HEKOTOPOI MaTeMaThuueckoil BennuanHbl. O6e QyHKIMK SABJISIOTCS
pecypcosaTpaTHbIMHU, TO €CTh MPU paboTe 3aHUMAIOT TPOIOIKUTETHHOE
MPOIECCOPHOE BPEMsI M 3HAUUTEIbHBIN 00beM mamsiTi. [lepBast U3 HUX BbI-
CUMTBHIBAET YKA3aHHBIN 3HAK TOCJIE 3AISITON B UHCJIE T, & BTOPAsl — IEePBYIO
1udpy yncaa ¢ ykazaHHbIM HOPSIKOBBIM HOMEPOM B 110CJIE/I0BATEIHHO-
cru @Oubonauyn. [ToMUMO 9TOTO, CYIIECTBYET TPEThsT (DYHKIUST, KOTOPAst
PUHIMAET Ha BXO/] 06a YMC/Ia U B 3aBUCUMOCTH OT BHYTPEHHEH JIOTHKU
HCIOJIB3YET TOJIBKO OIHO U3 [epe/JaHHbIX 3HAYCHUH.

B camom o6miem Buzie Bbl MOIIM OBl MCIOJIB30BaTh (DYHKIINU IIPUMEPHO
CJIEYIOIM 0Opa3oM:

// nNopAAKOBbIA HOMEp YMC/la, KOTOPOEe HYXHO MONy4uTb
let n = 1000000

//nepepaem 3Ha4YeHWs B T/1aBHYW QYHKLUH
returnSomeNum( getPiNum(n), getFibNum(n) )
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Dyukims returnSomeNum(_:_:) uMeeT (PYHKIIMOHAJIBbHBIN THIT (Int, Int)->
Int. B Hell 1Ba BXO/HBIX IIEJIOYNCJIEHHBIX lTapaMeTpa, HO BHYTPHU CBOei
peajiu3aIiui OHa UCIIOJIb3YeT TOJBKO OUH U3 HUX (00 3TOM CKa3aHO B yC-
JIOBUHU BBIIIIE), TI0JIy4aeTCsl, YTO PeCyPChl, UCIIOIb30BAHHbIC HA [TOJyYeHHIE
BTOPOTO YKCJIA, TIOTPauyeHbl BILYCTYy10. HO MbI BBIHY K/I€HBI /leJIaTh 3TO, TaK
KaK HEBO3MOJKHO 3apaHee CKazaTh, KaKoe U3 Yyhces OyIeT UCITOIb30BaHO.

Brixomom 13 9T0I cuTyannu MOKeT CTaTh IPUMEHEeHUe BXOHBIX apryMeH-
TOB ¢ (DYHKIMOHAIBHBIM TUIIOM. TO €CTh ec/iu peodpaszoBaTh PyHKIIIO
returnSomeNum(_:_:) K tuny ((Int)->Int, (Int)->Int))->Int, TO B Hee
MOJKHO OyJeT mepefaTh He pesy abrarThl paGoThl GYHKIUNA getPiNum(_:)
U getFibNum(_:), a camu dynkimu. [Jajee B ee Tese Oyner npuMeHeHa
UMEHHO Ta (QPYHKIM, KOTopas TpedyeTcs, a pecypebl Ha [IOCUeT BTOPO
UCIOJIB30BaThest He OyayT. To ecTh HEOGXOAMMOE 3HaUeHKE OYIeT BBICUH-
TaHO MMEHHO B TOT MOMEHT, KOrjJja K HeMy IIpOU30iijer oOpalieHie, a He
B TOT MOMEHT, KOT/Ia OHU Tlepe/laHbl B BUJIE BXOJIHOTO apIyMeHTa.

MPUMEYAHME Kak 6bl 5TO CTpaHHO HUW 3By4asno, HO B HEKOTOPOM POAE BaM HYXXHO
pa3BuBaTb B cebe neHb... MHOro nieHn! Ho He Ty, KoTopas roBopuT: «OcTaBnio 3agady
Ha 3aBTpa, /lyylle Monexy HEMHOrO elle!»; a Ty, KoTopas ULLET MaKCManbHO NpPOCToi
1 He3aTpaTHbIl cnocob GbiCTpee BbIMOMHUTL NMOCTABNEHHYIO 3aaady.

15.5. Bo3MOXHOCTU DyHKLMI

BroxeHHble hyHKUMN

DyHKIMKM MOTYT BXOAUTH B COCTAB JAPYT JAPYTa, TO €CTh OHU MOTYT ObITh
BJIOJKEHHBIMI. Biioskentbie HyHKITIN 00Ja1aI0T OTPAHNYEHHO 001aCThIO
BU/JIUMOCTH, TO €CTb HAIIPSMYIO JJOCTYIIHBI TOJIbKO B TeJIe POJAUTEIbCKON
pysaxmm.

ITpencrasbre GECKOHEUHYIO MJIOCKOCTD M TOUKY Ha 9TOH 1tocKocTy. Touka
uMeeT HeKOTopble KoopauHatbl. OHa MOXKET IiepeMelaThes 110 IIOCKOCTH.
Cozpazum GyHKIMIO, KOTOPasd NPUHUMAET Ha BXOJIe KOOPIUHATBI TOUYKH
U HaIlpaBJIeHUE TIepeMelleHNs, TI0CIe Yero MepeBUraeT TOUKy U (puKcu-
pyeT ee HOBbIe KoopauHaThl (uctwar 15.16).

Jiuctmur 15.16

func oneStep( coordinates: inout (Int, Int), stepType: String ) {
func up( coords: inout (Int, Int)) {
coords = (coords.@+1, coords.l)

}

func right( coords: inout (Int, Int)) {
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coords = (coords.®, coords.1+1)

}

func down( coords: inout (Int, Int)) {
coords = (coords.®-1, coords.l)

}

func left( coords: inout (Int, Int)) {
coords = (coords.®, coords.1-1)

}

switch stepType {
case "up":

up(coords: &coordinates)
case "right":

right(coords: &coordinates)
case "down":

down(coords: &coordinates)
case "left":

left(coords: &coordinates)
default:

break;

}
}

var coordinates = (10, -5)

oneStep(coordinates: &coordinates, stepType: "up")
oneStep(coordinates: &coordinates, stepType: "right")
coordinates //(.0 11, .1 -4)

q)yHKHI/IH oneStep(coordinates:stepType:) OCYIIECTBJIAET IIEpEMeEIIEHIE
TOYKH 10 TJIOCKOCTH. B Hell ompe/iesieHo HeCKOIbKO BJIOKEHHBIX (DYHKITHH,
KOTOPbI€ BBI3bIBAIOTCS B 3aBUCUMOCTHU OT 3HAaYEHUS apryMeHTa stepType.
Janubiii Habop (PYHKIMIL JOCTYIIEH TOJbKO BHYTPH POAUTENbCKON (DYHK-
11 oneStep(coordinates:stepType:).

BxomHott mapameTp coordinates SIBJISIETCSI CKBO3HBIM, TTO9TOMY BCe U3Me-
HEHVIsI, TPOU3BOMIMBIE B HEM, COXPAHSIOTCST ¥ TIOCJE OKOHYAHUST PAGOTHI
bysxmIN.

Meperpy3ka MyHKLNIA

Swift Mo3BoOJISAET nepezpyscamsv Qynkyuu (overloading), TO eCTb B O/IHOI
U TO¥T Jke 06JIACTY BUANMOCTH CO3/IaBATh (DYHKITNN € OTMHAKOBBIMU MMe-
HaMu. Pasmmyns Gynkiuil 10/0KHBI 3aKII04aThCA B UX (DYHKIIMOHATBHBIX
THUTIAX.

B nuctunre 15.17 npeacraienst GyHKIUT, KOTOPbIE MOTYT COCYIIECTBO-
BaTh OJIHOBPEMEHHO B OIHON 00JTaCTH BUAMMOCTH.
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Jinctuur 15.17

func say(what: String){}
func say(what: Int){}

Y nanubIX (GYHKIUNE OJJHO U TO JKe UM say (what:), HO Pa3Hble THIIBI
BXOJHBIX apIyMeHTOB. B pesyibrare Swift onpenenger o6e GyHKINN Kak
pasJyinyHble U TIO3BOJISIET UM COCYIIECTBOBATH OJIHOBPEMEHHO. JTO CBSI3AHO
¢ TeM, uTO (byHKITMOHATHHBIN THUT 1epBOi (hyHKIMM (String)->(), a BTO-
poit — (Int)->(). Ecin BbI UMeeTe OIMH 1 TOT Ke CIUCOK BXO/IHBIX Iapa-
MeTpoB (UX UMeHA ¥ TUIIbI MAEHTUYHBI), TO /IS IEPErpy3Ku HEOOX0LUMO,
4yT0OBI (DYHKIIMU UMEJTH PasHble THITBI BBIXOAHBIX 3HaueHU . PaccMoTpuM
npumep u3 suctunra 15.18. [IpencraBientbie B HeM (DYHKIIUU TaKKe MO-
I'yT COCYIIECTBOBATH OJHOBPEMEHHO.

Jiuctunur 15.18
func cry() -> String {

return "one

¥

func cry() -> Int {
return 1

¥

B manHoM ciydae MOXKHO cjielaTh Ba)KHOE 3aMeuaHue: BO3BpallaeMoe
3HaveHue (PYHKIUK He MOKET ObITh IepejaHo IIePeMEHHON WK KOHCTAHTe
6e3 SIBHOTO yKaszaHUsT THUIA 00bsABIsIeMOTo mapamerpa (muctuar 15.19).

Jiuctmur 15.19
let resultOfFunc = say() // ouwubka

B nannom ciyuae Swift IpocTo He 3HaeT, KaKOH THII JaHHBIX Y KOHCTAHTBL,
MOITOMY HE MOKET OIPE/IEJINTh, KaKylo (hyHKITMIO BbI3BaTh. B pesymbrare
Xcode coobmut 06 ommodKe.

Ecim kakum-1160 00pasoM yKasaTh TUII JAHHBIX IIapaMeTPa, COrJIacyeMblil
C TUIIOM BO3BPAIlaéMOro 3HaueHust OAHOM U3 (DYHKIUI, TO KO 0TpaboTaer
KoppekTHOo (uctrHT 15.20).

Jiuctmur 15.20

let resultString: String = cry() // "one"
var resultInt = cry() + 100 // 101

PeKypCMBHBIN BbI30B (hYHKLIMM

DyYHKITNSI MOKET BBI3BIBATEH caMy ceOsl. ITOT MEXaHU3M Ha3bIBAETCS pe-
Kypcueti. OueHb MHOTHE ATITOPUTMBI MOTYT OBITh PEATTU30BAHBI C TOMOIIHIO
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naHHoli texuuku. He Goiitech nosbsoBarbes pexypeneil. OaHaKo HyKHO
OBITH KpaifHe OCTOPOKHBIMU C 9TUM MEXAaHU3MOM, TaK KaK 110 HEBHUMAa-
TETBHOCTH MOYKHO CO3/IATh «GECKOHEUHYIO TIETII0», B KOTOPOiT (DyHKITHT
GyJIeT MOCTOSTHHO BHI3BIBATH camy cebs. [Ipu KOppeKTHOM HCIIOTb30BaAHU I
pekypceuii pyHKIM Beerga Oyaer 3aBepiiaTh CBO0 pabory.

[Tpumep pexypcun npuBesen B aucrumre 15.21.

JNinctuur 15.21
func countdown(firstNum num: Int) {
print(num)
if num > @ {
// PeKypCUBHbIA Bbi30B OYyHKLUM
countdown (firstNum:num-1)

}
countdown(firstNum: 20)

ODynk1us countdown(firstNum:) OTCYUTBIBAET YUCJIA B CTOPOHY ITOHUKE-
HUSI, HAYMHAS OT [epe/laHHoro IapaMerpa firstNum 1 3aKkaHUYMBasI HyJIeM.
ITOT aITOPUTM PEATU3YETCS PEKYPCUBHBIM BHIZ0BOM (DYHKIIUH.



3aMblkaHus (closure)

Kak o0bsicHgEeTCSI B JOKYMEHTALUU K SI3bIKY Swift, samvixanus (closu-
res) — 9TO OpPraHU30BaHHbIe OJIOKHU C OlpeieJeHHbIM (PYHKIMOHAIOM,
KOTOPBIE MOTYT OBITH TI€PelaHbl U UCTIOJIB30BAHBI B KOJIE.

COI‘]IB_CI/ITer, HE€ O4Y€Hb JOCTYITHOE oObscHEeHue. HOHp06y€M MHave.

3amsbikanus (closure), vy 3aMbIKaIONHe BHIPAXKEHUST, — ITO CTPYIIIIH-
POBaHHBII IPOrPaMMHBIN KOJI, KOTOPBIN MOKET ObITH Tiepe/laH B BI/E I1a-
pameTpa M MHOTOKPATHO MCoib3oBaH. Huuero He HartomuHaet? Ecyii Bb
CKaKeTe, YTO B ITOM OTIPEIETICHUH Y3HAIN (QYHKIIHU, TO OY/IETE TIOJTHOCTHIO
npasbl. [ToroBopum 06 aTOM MojipobHee.

16.1. Buabl 3aMblkaHui

Kak BbI 3HaeTe, TTapaMeTphbl IpeiHa3HAYCHBI JIJIs1 XpaHeHus nHMOpMaIlni,
a (yHKIIUKU MOTYT BBITTOJIHATE ONpe/iesieHHble 3a7auil. [0BOpST TPOCTHIM
SI3BIKOM, C TIOMOIIBIO 3aMBIKAHUIT BB MOKETE TOMECTUTH OJIOK MCTIOJTHSIC-
MOT0 KO/Ia B TIEPEMEHHYO HJIH KOHCTAHTY, CBOOOIHO [IEPEIaBaTh €€ U Mpu
HEOOXOAMMOCTHY BBI3bIBATH XPAHSIIUICS B Hell Ko/ Bbl yske Bujesnn mo-
MOGHBIH TTOIXOT TPU U3yYeHUH (DYHKITHIA, U B 9TOM HET HIYETO CTPAHHOTO.
[lesio B TOM, 4TO (DYHKITUM — 3TO YACTHBIN CJIydail 3aMbIKaHUI.

B o61iem ciryuae 3ambikanue (closure) MoeT MPUHATH jiBe (GOPMBI:
Q wuMeHOBaHHas QYHKITUS;

a 6e3bIMAHHAA (l)yHKLII/IH, olipejieJicHHasA ¢ ITOMOIIbIO 06JIeTYEHHOTO
CHHTaKCHCa.

3HAKOMCTBY ¢ UMEHOBAHHBIME (DYHKIMAMU Oblja TTOCBSAIIEHA BCS Mpe-
JIBITYTIAst TIaBa. YBEPEH, UTO BBl YiKe J0BOJBHO HEIJIOXO 3HAKOMBI € NX
BO3MOKHOCTSAMI. Jlamee pacecMoTpuM Ge3bIMSTHHBIE (DYHKITUH KaK OJ[UH
13 crocobOB TPEJICTABICHST 3aMbIKAHIA.
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MPUMEYMAHME B panbHeliweM 6e3biMsiHHbIE PYHKUMM ByAyT MMEHOBATLCS 3aMblka-
HUSIMU, UK 3aMbIKIOLLMMU BblpaXXeHUsIMU. ToBops 0 dyHKUMK, Mbl ByaeM UMeTb B BUAY
MMEHHO (PYHKLMK, @ FOBOPS O 3aMblKaHMSAX — O 6e3bIMAHHBIX (DYHKLIMSX.

16.2. BBefeHue B 6e3bIMsAHHbIE (hYHKLMK

Kak BbI yiKe 3HaeTe, epeMeHHAst U KOHCTAHTa MOTYT XPaHUTD B cebe
cebiky Ha GyHkiuoo. Ho st Toro uto6bl opraHus3oBarh 910, He 00s13a-
TeJIbHO BO3BPAIIATh OIHY MYHKIIUIO U3 IPYTOil. Bl MOkeTe MCIoIh30BaTh
CIIEIUAJILHBIN 06JIErYeHHBIN CHHTAKCHUC, CO3/1aB OE3bIMSAHHYIO (QYHKUUIO,
HocJIe Yero mepejaTh ee B KauecTBe 3HAYCHUs B TpeOyeMblil mapaMerp.
Besbimsnnble hyHkimy He nMeioT uMeH. OHU COCTOSIT TOJBKO U3 TeJa,
3aKJIIOUEHHOTO B (DUrypHBIE CKOOKL.

CUHTAKCUC

{ (BxomHble_napameTpbl) -> Tun in
// Teno 3ambiKawwero BbipaxeHWA

}

e BXOAHble_napameTpbl — CNUCOK apryMeHTOB 3aMblKaHUA C YKa3aHUEM UX UMEH
1 TUMNOB.

e Tun — TUN JaHHbIX 3HAYEHNS, BO3BPALLAEMOr0 3aMbIKaHUEM.

3amblKatollee BblpaXKeHne nuleTcs B GUrypHbix ckobkax. locne ykasaHus nepeyHs
BXOAHbIX apryMEeHTOB U TUMa BO3BPALLAEMOro 3HaYeHUs CTaBWUTCS K/lOYeBOe COBO in,
rocrie KOTOporo CreayeT Teso 3aMblKaHus.

B caMOM MpoCTOM crlyyae MOXHO OMyCTWUTb yKa3aHue BXOAHbIX NMapamMeTpoB U TuWM Bbl-
XOAHOrO 3HayeHWsl, OCTaBMB JWLLb TS0 3aMblKaHUsl.

IIpumep

// 6e3biMAHHAA QYHKUMA B KayecTBe 3HAYeHUA KOHCTaHThl
let functionInLet = {return true}

// BbI3biBaeM 6e3bIMAHHYI YHKLMI

functionInLet() // true

KoHcTaHTa functionInLet uMeeT (yHKUMOHaNbHbLIA TUM () -> Bool (HUYero He npu-
HUMAET Ha BXOZ, HO BO3BPALLAET /IOrMYecKoe 3Ha4eHre) 1 XpaHuT B cebe Teno dyHKUmK.

O6patuTe BHUMAHWE, YTO MpY UHULMANM3aLUMU 6e3bIMAHHON (YHKUMM B NapaMeTp a5
ee Bbl30Ba MCMOJb3YETCA MMS NapaMeTpa C KpyribiMy cKobKaMu.

Paccmorpum nipumep, B KOTOPOM HaTJISIJIHO TIPOJIEMOHCTPUPOBAHbI BCE
TLTIOCHI OT UCTIOJIb30BAHNUST OE3bIMSIHHBIX (DYHKIIUN (3aMbIKAHUIT ).

B Hamreil mporpamme o0bsBJIeHA TIepeMeHHast wallet, XpaHsias B cebe
MIPOTPAMMHBIN AHAJIOT KOIIEJIbKa ¢ Kymiopamu (B IPebIYIIEN TJIaBe Mbl
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VIKe MCIOJIb30BaIU NOA00OHbIN MaccuB-Koleek ). Kasabiil a1eMeHT 9Toi
KOJUIEKIMH TIPEACTaBIIseT cCOO0M OIHY KYIIIOPY OIPeAeJIeHHOIO HOMIHAJIA.
ITepen HaMu cTOUT 3aaua 0TGOPA KYITIOP B KOIIETbKE TI0 PA3JIUUHBIM yC-
JoBHAM. [1J151 KasKJ0TO YCI0BUSA MOKET ObITh CO3/1aHa OTAe/IbHAsA (DYHKIUS,
MPUHUMATOTIAST Ha BXO/ MaCCUB wallet 1 Bo3BpaIamoias oT(huabrpoBaH-
HYIO KOJUTEKITHIO.

B nucrtunre 16.1 nokasamo, Kakum 06pa3soM MOXKET ObITh peaju30BaHa
dbyHK1M 0T6OPA BCeX CTOPYOIEBBIX KYIIIOP.

Jinctuur 16.1

// maccuB C Kynwpamu
var wallet = [10,50,100,100,5000,100,50,50,500,100]

// $yHKuMA oTbopa Kynwp
func handlelo@(wallet: [Int]) -> [Int] {
var returnWallet = [Int]()
for banknot in wallet {
if banknot==100{
returniWallet.append(banknot)
¥
}
return returnWallet
¥
// BbI30B QYHKUMM OT6Opa Kynwp AOCTOMHCTBOM 100
handlel0@(wallet: wallet) // [100, 100, 100, 100]

ITpu kaxaoM BbI3oBe (GYHKIMA handlel@@(wallet:) GyeT BO3BpaIaTh
MAacCuB CTOPYOIEBBIX KYTIIOP MEPETAHHOTO MACCHBA-KOTIETbKA.

Ho ycoBust otbopa He OrpaHUYMBAOTCS AaHHOH (DyHKIMel. Pacumpum
(bYHKIMOHAI HamIeil TPOrpaMMbl, HAIIMCAB JAOMOJHUTEIbHYIO (DYHKITHIO
ms1 orbopa Kymop gocrourctsoM 1000 py6ieit u 6osree (uctunr 16.2).

Jinctuur 16.2

func handleMorel000(wallet: [Int]) -> [Int] {
var returnWallet = [Int]()
for banknot in wallet {
if banknot>=1000{
returnWallet.append(banknot)
¥
}
return returnWallet
}
// BbI30B ®yHKUMM OT6Opa Kymwp [OCTOMHCTBOM 6onee wan paBHbIM 1000
handleMorel000(wallet: wallet) // [5000]
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B pesyJibrare jist 0T60pa KyIiop 110 Tpe0yeMbIM YCJIOBUSIM PEAIM30BaHO YKe
JBe QyHKIMKU: handlel@@(wallet:) u handleMore1000(wallet:). [Ipu aTom
Testa 06enX (QYHKINIA 0YeHb TOXOKHU (TIPAKTUYECKH Ty OJUPYIOT APYT APYTa),
pasHuIla JINIIb B TIPOBEPSIEMOM YCJIOBUU, OCTATBHOMN KOJI B (DYHKITUSX O/INH
1 TOT Ke. B cirydae majibHEIIero pacipernst IporpaMMbl OYIyT HOSABJISTh-
cs1 Bce HOBBIE U HOBBIE (DYHKITNH, TAKKE MTOBTOPSIIONINE OJIMH U TOT K€ KOI.

Jlnst perieHnst mpo6JieMbl ayGIMPOBaHUS MOXKHO TIOMTH ABYMS Y TSIMIL:

1) peanusoBaTh Bech GYHKIMOHAN OTOOPA KYIIOP B IIPeeiax OJHON
dbyukIum, a B Ka4ecTBe BXOAHOT0 apryMeHTa TiepeiaBaTh YCJIOBUE;

2) peanm3oBarh Bech (DYHKIMOHAT B Bu/e Tpex (yukiwit. [Tepsas Oyaer
IPYIIIMPOBATh IOBTOPSIONUICS KO/ U IIPUHUMATD B BUJIE apryMeHTa
ofiny u3 ABYX Apyrux ¢yukimii. [lepemannas dbynkmust Oyaer mpous-
BOJIUTH IIPOBEPKY YCJIOBUS B TeJIe TTIaBHOH (DYHKIUIL.

Ecau BoIOpath TepBbIil MyTh, TO MPU YBETUIEHNH KOJTNIECTBA YCIOBUIT

orbopa eauHast GYHKIMST OY/IET Pa3pacTaThCsl U B KOHIE KOHIIOB CTAHET

HeunTabeNbHON M CIMIIKOM CI0KHOM. IImoc K 9ToMy Heo6X0aMMO IIpu-

TyMaTh, KAKUM 00Pa3oM MepeiaBaTh yKa3aTes b Ha IPOBEPSIEMOe YCIOBUE,

a 3HAYWT, MOTPEGYETCST BECTH JOKYMEHTAINIO K TAHHON (DyHKITHH.

[To aToii mpuunHe BOCIOJIb3yeMCs BTOPBIM BApHAHTOM, peaindyeM GyHK-
IUOHAJI B BUJIE TPeX (PYHKITUIA:

1. Dyukius ¢ uMeHeM handle, IPUHIMAIOIIAS MACCUB-KOIIIEJIEK U YCIIO-
Bre 0TO0pa (B BH/ie UMEHN (DYHKITNHN) B KAYECTBE BXOAHBIX aPTYMEHTOB
1 BO3BPAIIAIONIas MACCHB OTOOPAHHBIX KyMiop. B tese dynkimn Gyayt
II0OOYEPETHO IPOBEPATHCS DJIEMEHTHI BXOJJHOTO MaCCHBa Ha COOTBET-
CTBHE IIePeJTaHHOMY YCJIOBHIO.

2. DyHKIWS ¢ UMEHEM comparel@@, ITPMHUMAIOIIAST HA BXOJ[ 3HAUEHUE
OUEePEIHOTO AJIEMEHTA MACCUBA-KOIIIEIbKA, TIPOU3BO/ISINIASA CPAaBHEHNE
¢ 1iestbiM rcsiom 100 1 Bo3Bpatmaomas JOrmIecKuil pe3yJIbTaT 9ToN
MTPOBEPKHU.

3. DyHKIMs c UMEHEM compareMorel000, aHAJIOTUYHAsI comparel0@, HO ITPO-
U3BO/IAIIAS TTPOBEPKY Ha cooTBeTcTBHE Tesiomy uucy 1000.

B sucrtunre 16.3 nokaszana peasinsaiiysi OMMCAHHOTO aJITOPUTMA.

Jiuctmur 16.3

// efnHaa ¢yHKUMA POpPMUPOBAHMA pe3ynbTUpyHLWero maccusa
func handle(wallet: [Int], closure: (Int) -> Bool) -> [Int] {
var returnWallet = [Int]()
for banknot in wallet {
if closure(banknot) {
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returniWallet.append(banknot)

}
}

return returnWallet

}

// ®yHKUMA cpaBHeHMA C 4ucsaom 100
func comparel@@(banknot: Int) ->Bool {
return banknot==100

}

// ®yHKUMA cpaBHeHuMA C 4uciom 1000
func compareMorel@00(banknot:Int) -> Bool {
return banknot>=1000

}
// oTb6op

let resultWalletOne = handle(wallet: wallet, closure: comparel@@)
let resultWalletTwo = handle(wallet: wallet, closure: compareMorel@00)

(DyHK]_[I/IH handle(wallet:closure:) IOJIy4aeT B Ka4eCTBe BXO/HOIO I1a-
pameTpa closure o/iHY U3 (DYHKIIMI MPOBEPKU YCIOBUS U B onieparope if
BBI3BIBAET IMepefannyto GyHKIuo. OYHKITNN TPOBEPKH TPUHUMAIOT Ha
BXOJl aHAJIM3UPYEMYIO KYIIIOPY ¥ BO3BpallaloT Bool B 3aBUCUMOCTH OT
pesyJibraTta cpaBHeHust. UTOObI MOIYYUTh KYITFOPBI ONPEIETEHHOTO J10-
CTOMHCTBA, HEOOXOAUMO BBI3BaTh (DYHKIMIO handle(wallet:closure:)
U TiepesiaTh B Hee UM OJ{HOW U3 (DYHKIIMI TPOBEPKU.

B utore Mbl TOIy4niv 0OUeHb KaUeCTBEHHBIN U JIETKOUNTAEMBIH KO/,

IIpencraBuM, 4TO BO3HUKIA HEOOXOAMMOCTH HATUCATH (DYHKITHH JJIsT
orbopa KyIIOp 110 MHOKECTBY YCJIOBUil (HallTH BCe MOJITUHHUKH; BCe
Kymopbl goctourctsoM Mernee 1000 py6iieil; Bce KyIIOphl, KOTOpbIe 6e3
octaTka jgenarcs na 200, u T. 1.). B onpenesienublii MOMEHT MKUCATh OT-
JIETbHYIO (DYHKITUIO TIPOBEPKH JIJIST KaXKJI0TO U3 HUX CTAHET IOBOJILHO TSI-
KeJION 3aj1aveii, Tak Kak JJIsl TOro, 4TOObI CII0JIb30BATh eUHYI0 (OYHKIIUIO
MPOBEPKH, HEOOXOAUMO 3HATH UMsI TIPOBEPSIONIEH (DYHKIMN, & UX MOTYT
OBITD JECATKH.

B 1107106101 cuTyaIim MosKHO OTKa3aThCst OT CO3IaHUS OTACTBHBIX (hYHK-
U 1 nepenasartb B handle(wallet:closure:) ycjaoBue 0T6opa B BUJIC
GesbiMsHHON (yHKIMK. B suctunre 16.4 mokasaHo, KakuM 06pasoM aTo
MOJKET ObITh PEATM30BAHO.

Jiuctuur 16.4

// oT6op Kynwp AOCTOMHCTBOM Bbile 1000 pybneit

// aHanor nepepayu comparelee

handle(wallet: wallet, closure: {(banknot: Int) -> Bool in
return banknot>=1000

i)
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// oTbop Kynwp AOCTOMHCTBOM 100 pybnei

// aHanor nepepayu compareMorel©00

handle(wallet: wallet, closure: {(banknot: Int) -> Bool in
return banknot==100

1))

Bxonnoii aprymeHnT closure uMeeT GyHKITMOHATbHBIN TUTT (Int)->Bool,
a 3HAUWT, IiepeiaBaeMast Oe3bIMsTHHAST (Y HKIIHSI JOJKHA HMETh TOT JKe THTI
JAHHBIX, YTO MBI U BUAMM B KOJIE.

g nepenanHoro 3aMblKaHMS YKa3aH BXOJHOHN Iapamerp TUa Int
U OollpejieJicH TUT BO3BpalaeMoro 3nadenus (Bool). [locie kiaodeBo-
TO cJIoBa in cieayet Tesio (GYHKIUH, B KOTOPOM C ITOMOTIBIO OMepaTo-
pa return BO3BpalllaeT JOruyecKoe 3HayeHue — pe3yJsbraT IPOBEePKU
OUYEPEIHOTO 3JIEMEHTa KoleabKa. TakuM 06pa3om, B Tesie GyHKITUN
handle(wallet:closure:) 6yﬂeT BBI3BIBATHCS HE KaKasi-TO BHENTHSIS (PyHK-
IUsI, UMsI KOTOPOH Tiepeiano, a 6e3biMsiHHast (GYHKIMsI, epejanHast
B BU/IE BXOZHOTO apTYMEHTA.

B pesysbrare Takoro mogxoa HeOOXOANMOCTD B CYIECTBOBAHIN (DY HKITIIT
comparel00(banknot:) 1 compareMorel@eo(banknot:) oTIita/iaeT, Tak Kak
KOJ| YCJIOBUA IIepe/laeTcsa HAIPAMYIO B KQUeCTBE 3aMbIKaHUA B apryMeHT
closure.

MPUMEYMAHUE [anee B kadectBe npumepa byaeT npousBoavTbCs paboTa TOMbKO
¢ chyHKUMel oT6opa Kynop AOCTOMHCTBOM Gonblue unv paBHbiM 1000 py6nei.

16.3. BO3MOXXHOCTU 3aMbIKaHWUI

3aMbIKaIOI1e BhIPAKEHUS TTO3BOJISIOT B 3HAYUTETbHON MeEpe YIpPOoIaTh
BalllM IIPOrPaMMbL. ITO JIUIIb OJHA U3 MHOTUX BO3MOKHOCTEH Swift, obe-
CITEYMBAIONNX KPACUBBIN W TOHATHBIN UCXOAHBIN KOA TMTPpoeKToB. [Ipu-
CTYMUM K ONTUMHU3AINHU 3aMBIKAIOTNX BbIPAKEHUI U3 TIPUMePA BbIIIEe
U MapaJijiesibHO PACCMOTPUM BO3MOKHOCTU, KOTOPbIE JIOCTYITHBI HAM [IPU
MX UCIOJIb30BaHUMN.

Mponyck yKasaHusi TUMoB

[Tpu 06bsIBJIEHUH BXOHOTO IIapaMeTpa closure B OYHKIMK handle(wal-
let:closure:) yKa3bIiBaeTcs ero (hyHKITMOHAIBHBIN THT (Int)->Bool, TO-
3TOMY TIPH TIepe/iade 3aMbIKAIONIET0 BBIPAKEHUS MOKHO OIYCTUTD JIAHHYTO
nH(GOPMAIINIO, OCTABUB JIUIIb UM BXOAHOTO aprymenTa (sctuar 16.5).
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Jinctmur 16.5

// oT6op Kynwp AOCTOMHCTBOM Bbilie 1000 pybneit
handle(wallet: wallet, closure: {banknot in
return banknot>=1000

b))

B 3aMBIKAOIIEM BBIPAKEHNU TIePe]] KAI0YEBBIM CJIOBOM in HeO6XOI[I/IMO
YKa3aTb TOJIbKO UM ITapaMeTpa 6e3 BXOZHbIX U BbIXO/IHbBIX THUIIOB.

HeaBHOe BO3BpalleHMEe 3HAYEHUS

Eciu Tesio 3aMBbIKAIONIETo BHIPAKEHUS COIEPSKUT BCETO O/IHO BhIPAKCHHUE,
KOTOpOE BO3BpalllaeT HeKOTOpoe 3HadeHue (¢ UCII0Ib30BaHueM ollepaTo-
pa return), TO Takue 3aMbIKaHUS MOT'YT HESBHO BO3BpalllaTh BBIXOJHOE
sHayenne. HesBHo — 3HaunT 6€3 UCIIOIb30BaHK omepaTopa return (Jmc-

TuHr 16.6).

Jiuctmur 16.6

handle(wallet: wallet,
closure: {banknot in banknot>=1000})

CoKpalleHHble MMeHa NapamMeTpoB

B ciaryuae, korza 3aMblKaHie COCTOUT U3 OJIHOTO BbIPasKEHU, MOXKHO OILy-
CTUTH BXOJIHbIE TTapaMeTphl (Bce /10 KJII0YEeBOTo CJI0Ba in, BKJIOYAd CaMO
cs10B0). ITpu 5TOM OCTYII K apTyMeHTaM BHYTPH TeJia 3aMbIKaHUs HEOO-
XO/IMMO OCYILECTBJIATD Yepes3 COKpallleHHble UMeHa B (hopMe $Homep_napa-
meTpa. Homepa BXO/IHBIX ITapaMeTpOB HAUMHAIOTCS C HYJISL.

MPUMEYAHMUE B cokpalleHHol hopMe 3anncu UMeH BXOAHbIX NapamMeTpoB 0603Ha-
yeHue $0 ykasbiBaeT Ha MepBbli MepeaBaeMblii apryMeHT. 1S AOCTyna KO BTOPOMY
aprymMeHTy HeobxoAMMO 1cnonb3oBaTh 0603HaveHne $1, K TpeTbeMy — $2 1 T. 4.

[Tepermtiem BbI30B (hyHKIMM handle(wallet:closure:) ¢ NCMOJb30BAHUEM
COKpalieHHbIx uMen (sguctunr 16.7).

Jinctmur 16.7

handle(wallet: wallet,
closure: {$0>=1000})

31ech $0 — 3TO apryMeHT banknot BXOZIHOTO apyMEHTa 3aMbIKaHUS closure
B (byHKIMK handle(wallet:closure:).
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BbIHOC 3aMblkaHUS 3@ CKOHKM

Ecau BxonHo# nmapameTp-(QpyHKIMSA PACIONOKEH IIOCACHUM B CIIU-
CKe BXO/IHBIX ITapaMeTpoB MyHKIMK (KaK B IAaHHOM ciydae B yHKIIMU
handle(wallet:closure:), r7ie mapaMeTp closure SIBJISIETCS MOCJEHUM),
Swift o3BoJISIET BHIHECTH €T0 3HAYEHNE (TEO 3AMBIKAIOTIIETO BHIPAKEHIS )
3a KpyrJible cKoOKku (uctunr 16.8).

Jinctuur 16.8
handle(wallet: wallet){$0>=1000}

Irta BO3MOKHOCTH OCOOEHHO I10JIe3Ha, KOI/la 3aMblKaHle, IepeaBaeMoe
B KayecTBE BXOJHOTO apryMeHTa (QyHKIINH, SIBJISETCS MHOTOCTPOYHBIM.
B ymuctunre 16.9 nokazan npumep BbIHOCA 3aMbIKaHUS, COCTOSIIETO U3
HeCKOJIbKNUX BbipaskeHuil. C ero moMoiubio mpou3BOUTCS CPaBHEHUE
9JIEMEHTOB C MAaCCHUBOM <«Pa3pelleHHbIX» KyIop. B pesyabrupyonieit
KOJLIEKIUHU OyAyT HAXOAUTHCS TOJBKO T€ KYIIIOPbI, KOTOPBIE ABJSIOTCS
«paspereHHbIMI».

Jinctuur 16.9
handle(wallet: wallet){
banknot in
for number in Array(arraylLiteral: 100,500) {
if number == banknot {
return true

}
}

return false

}

MPUMEMAHME CywecTByeT 1 Apyrovi crnocob peannsoBaTh NPOBEPKY M3 NpeablayLle-
ro NINCTUHra. [ns 3Toro MoXHO UCNO/b30BaTb MeToA contains(_:), Nnepeaasasi B Hero
oyepeaHyto Kynopy:

var successBanknots = handle(wallet: wallet)

{ Array(arraylLiteral: 100,500).contains($0) }
successBanknots //[100, 100, 100, 500, 100]

16.4. be3bIMsIHHbIE (DYHKLMM B NapaMeTpax

B nucrtunre 16.10 mokazan nmpuMep WHUITMATU3AIINN 3aMbIKAaHUS B TIapa-
MeTp closure. [Ipu aToM y mapameTpa 9BHO yKa3aH (hyHKIIMOHATBHBIN THTT
(panee B IpuIMepax OH OMPEAETIATICS HEsIBHO).
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Jinctmur 16.10

var closure: () -> () = {
print("3ambikatowee BbipaxeHue")

closure()

Koncoan
3aMbIKaIOLI.|,ee BblpaxeHue

Tax xak maHHOE 3aMbIKAfoIIee BEIPAsKEHIE He TMEET BXOIHBIX TapaMeTPOB
1 BO3BPAIa€MOTO 3HAUYEHWSI, TO €ro THT paseH ()->(). s BpI3oBa 3amm-
CaHHOTO B KOHCTAHTY 3aMbIKAIOIIETr0 BhIPasKeHUsI HEOOXOMMO HaIlUCaTh
UM$T KOHCTAHTBI C KPYTJIBIMU CKOOKAaMU, TOYHO TaK K€, KaK MBI JeJIain
9TO paHee.

SIBHOE yKazaHue GyHKIIMOHATBHOTO TUTIA TTO3BOJISIET ONPEIETUTh BXOTHBIE
apTyMEHTBI U TUIT BBIXOJTHOTO 3HaueHus (sinctunr 16.11).

Jinctmur 16.11

// nepepada B QYHKLUMK CTPOKOBOrO 3Ha4eHUA

var closurePrint: (String) -> () = {text in
print(text)

}

closurePrint("Text")

// nepepada B QYHKLUMIO LENOYUCNEHHbIX 3HaYeHWN
// c ocywecTBieHMeM AOCTyna 4epe3 KpaTKUA cUHTakcuc $0 u $1
var sum: (_ numOne: Int, _ numTwo: Int) -> Int = {

return $0 + $1

}
sum(10, 34) // 44

Koncoap
Text

BXOLIHBIG APryMEHTBI 3aMbIKaHW HE JOJIPKHDI UMETh BHENITHUX NMEH. IIo
ITON IIPUYMHE B IIEPBOM CJIy4ae YKa3aHe€ MMCHU BOO6H.[€ OTCYTCTBYE€T, a BO
BTOPOM MCITIOJIb3YETCA 3HAK HUKHETO IMOJYEPKUBaHUA.

16.5. MprMep ncnonb3oBaHMs 3aMblKaHWU
Nnpu COPTUPOBKE MaccuBa

Swift mpeamaraeT 6oJIbIIIOE KOTMUECTBO (DYHKIMH 1 METO0B, TIO3BOJISTIO-
IIUX 3HAYUTETHLHO YIIPOCTUTH Pa3paboTKy MpuioskeHwid. OIHUM U3 TaKIX
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METO/IOB SIBJIgeTCs sorted(by: ), Ipe/lHA3HAYEHHBIN /71T CODTUPOBKH Mac-
CUBOB, KaK CTPOKOBBIX, TaK 1 YUCJIOBbIX. OH IPUHUMAET HA BXO/I€ MACCUB,
KOTOPBIN HEOGXOMMO OTCOPTUPOBATD, 1 YCIOBHE COPTUPOBKH.

[TpuHMMaeMoe yCI0BUE COPTUPOBKH — ITO OOBIKHOBEHHOE 3aMbIKAIOTIIEE
BbIpa’keHHUE, KOTOPOE BBI3bIBACTCS] BHYTPU METO/IA sorted(by: ), IPUHUMAET
Ha BXO/Ie /[Ba OYePe/THBIX 37IeMeHTa COPTUPYEMOTO MacCHBa U BO3BpaIaeT
sHaueHre Bool B 3aBCHMOCTH OT pesyJibraTa MX CpaBHEHMSL.

B smcrusre 16.12 oTrcopTrpyeTcst MacCUB array TaKUM 06PasoM, 4TOObI
AJIEMEHTBI OBLIN PACTIOIOKEHBI 110 BO3pacTanuio. J[Js aToro B MeTo/
sorted(by:) TepeaeTcst 3aMbIKafolee BBIPAKEHNE, KOTOPOe BO3BpAIaeT
true, KOT/Ia BTOPOE U3 CPABHUBAEMBIX YUCes GOJIbIIIE.

JIncTuHr 16.12

var array = [1,44,81,4,277,50,101,51,8]
var sortedArray = array.sorted(by: { (first: Int, second: Int) -> Bool
in

return first < second

b
sortedArray //[1, 4, 8, 44, 50, 51, 81, 101, 277]

Tenepb IPUMEHUM BCE PACCMOTPEHHBIE PaHEee CIIOCOOBI ONITUMU3AIIUH 3a-
MBIKAIOINX BBIPAsKEHUI:

Q ybepeM HYHKIMOHATIBHBII TUIT 3aMbIKAHVIS;

Q ybepeM orepartop return;

O 3aMeHNM MMeHa MePeMeHHbIX COKpaIleHHO (hOPMOIi.

B pesysibraTe mosyuuTcs BeipaxkeHue, mpuBeicHHoe B aucTuHre 16.13.
Kax u B ipenbiayiemM mpuMepe, 31ech Toke He0OXOIMMO OTCOPTHPOBATH
MacCUB array TaKUM 00Pa3oM, 4TOObI 3IeMEHTBI OBLITH PACTIOTIOKEHBI TI0
BO3pacTanuio. J{jig 3Toro B MeTo/1 sorted(by:) TepeiaeTcs TAKOE 3aMbIKa-
foTIee BRIpaKeHNe, KOTOpoe BO3BPallaeT true, KOT/Ia BTOPOE U3 CPABHUBA-
eMBIX unces GoJIbIITe.

Jinctuur 16.13

sortedArray = array.sorted(by: {$0<$1})

sortedArray //[1, 4, 8, 44, 50, 51, 81, 101, 277]

B pesyuibrate Koa mosyuaercst 6oJiee YnTadebHBIM U KPACHBBIM.

Ho u 310 etmie He Bce. Tak kak BhIpaskeHHe B 3aMBIKAHUN COCTOUT BCETO U3
OJTHOTO GIHAPHOTO OTIEPATOPa, TO MOKHO yOpaTh Jaske MMEHA apaMeTpoB,
OCTABUB JIUIIb OIIepaTop cpaBHeHusA (JucTuHr 16.14).
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Jinctmur 16.14

sortedArray = array.sorted(by: <)
sortedArray //[1, 4, 8, 44, 50, 51, 81, 101, 277]

Hasetoch, BbI MPUSITHO YAUBJIEHbI TOTPSICAIOIMHI BOSMOKHOCTSIMI Swift!

16.6. 3axBaT nepemMeHHbIX

Swift mosBosger Baq)I/IKCI/IpOBaTb 3HaY€HHWA BHECIIHHMX 110 OTHOIIECHMWIO K 3a-
MbIKaHUIO ITapaMeTPOB, KOTOPbIE€ OHU MMEJIN Ha MOMEHT €TI0 OIIpe/leJIeHU .

CunHTaKcKC 3axBaTa NEPEMEHHbIX

O6parumcst k ipumepy B uctutre 16.15. CyiiecTBYOT /[Ba TapaMeTpa,
a 1 b, KOTOPbIE He TIePeIafoTCsT B KAYeCTBE BXOAHBIX apPTYMEHTOB B 3aMbl-
KaHKe, HO UCITIOJIb3YIOTCS UM B BbIYMCJIEHUSX. HpI/I Ka’X/IOM BbI30OB€ TaKOI'O
3aMbBIKAHUS OHO OYJIET OMPEIEIISITh 3HAUECHUS IAHHBIX TTAPAMETPOB, TIPEIK/IE
YeM MPUCTYIUTD K BBITIOJTHEHUIO OTIEPAIIH C UX YIaCTHEM.

Jinctuur 16.15

var a =1

var b = 2

let closureSum : () -> Int = {
return a+b

¥

closureSum() // 3
a=3

b =14

closureSum() // 7

3aMbIKaHI/Ie, XpaHsIeecs B KOHCTaHTe closureSum, CKJIaJIbIBaeT 3HAUEHNI
TIepEeMEHHBIX a 1 b. HpI/I M3MeHEeHUN UX 3HAaUeHUI BO3BpaliaeMoe 3aMbIKa-
HMEeM 3HadeHne MeHAEeTCA.

CymtectByer crocob «3aXBaTUTh» 3HAYEHUS MAPAMETPOB, TO €CTh 3a-
(bukcupoBaTh Te 3HAUEHUS, KOTOPbIE UMEIOT 9TU TTApAMETPhl HA MOMEHT
OOBSIBIIEHUST 3AMBIKATONIETO BIPasKeH . [[J1s1 5TOTO B Hauase 3aMBbIKAHVST
B KBaJIPATHBIX CKOOKAX HEOOXOAMMO TIEPEUHCIINTD 3aXBAThIBAEMbIE TIepe-
MEHHbIE, pa3/ie/INB UX 3alLATOl, 110CJIe Yero yKa3aTh KJII04eBoe CJI0BO in.

[TeperuiemM HHAIUATA3UPOBAHHOE TIEPEMEHHON closureSum 3aMbIKaHUE
TakuM 06Pa3oM, YTOOBI OHO 3aXBATHIBAJIO TIEPBOHAYATBHBIC 3HAYCHUS TIepe-
MEHHBIX a 1 b (simctunr 16.16).
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Jinctmur 16.16

var a =1

var b = 2

let closureSum : () -> Int = {
[a,b] in
return a+b

closureSum() // 3
a=3
b=4
closureSum() // 3

SaMbIKaHl/Ie, XpaHdIeecsa B KOHCTaAHTe closureSum, CKJIabIBAET 3HAYECHUS
IIepeMEHEHHDbIX a U b. HpI/I M3MEeHEeHUH 3TUX 3HAaUYeHUI BO3BpalllaeMoOe€ 3a-
MbIKaHMEM 3Ha4Y€HME HE MEHAETCA.

3axBaT BNOXEHHOW (PyHKLMEN

Jpyrum crocob6oM 3axBaTa 3HaUYEHUs BHEIIHErO apaMeTpa sABJISeTCs
BJIOKeHHAsT (DYHKIINS, HATTMCAHHAs B Tesie APyToi hyHKInn. BiroxenHnas
(byHKITIHST MOKET 3aXBaThIBATh MPOM3BOJIbHbIE TIepEMEHHBIE, KOHCTAHTHI
U JIasKe BXOZHbIE apTyMEeHTbI, 00bsABAEHHbIE B POAUTEIbCKON (DYHKIIMN.

Paccmotpum nipumep us uctunra 16.17.

Jinctmur 16.17

func makeIncrement(forIncrement amount: Int) -> () -> Int {
var runningTotal = @
func increment() -> Int {
runningTotal += amount
return runningTotal

}

return increment

}

Dymnkiust makeIncrement(forIncrement:) BO3BpallaeT 3HaYeHUE C (PYHKIIHO-
HAJIbHBIM TUIIOM ()->Int. JTO 3HAUMUT, UTO BEPHETCS 3aMbIKaHUE, HE UMe-
folee BXOJHBIX apTyMEHTOB U BO3Bpalaoliee 11eJI0YNCIeHHOe 3HaUYeHHE.

Dywukinust makeIncrement(forIncrement:) MCIOJB3YET /IBA TTapaMeTpa:

QO runningTotal — MEPeMEHHYIO THIIA Int, OOBSIBAAEMYIO B Teje (DYHKIIUM.
VIMeHTo ee 3HAYEHNE SBISETCS PE3YIBTATOM PabOTHI BCEH KOHCTPYKITIT,

Q amount — BXOJHOHN apTyMeHT, UMelonuii Tum Int. OH onpenenser,
HACKOJIbKO YBEJTMYHNTCS 3HAYEHUE runningTotal MpH oYepesHoM 06-
paieHun.
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BiioxkenHas pyHKIM increment () He UMeET BXOAHBIX MU 0ObSABJISEMbIX
[apaMeTpoB, HO [P 9TOM obOpalaercs K runningTotal ¥ amount BHYTPH
cBOe peajindalinmn. Omna AEJTAET 3TO B aBTOMATUYECCKOM PEKUME TTYTEM
3axBarta 3HaYeHUi 00ouX ITapaM€eTpPOB II0 CChIJIKE. 3axBaT 3HaYEHUI 110
CCBLJIKE TapaHTHUPYET, YTO U3MEHEHHbIe 3HaYeHNs [IapaMeTPOB He NCYE3HYT
mocJjie OKOHUaHust paboThl (PYHKIIH makeIncrement (forIncrement:) u Oy-
JIyT JIOCTYITHBI TIPU TOBTOPHOM BbI30Be (DYHKIINU increment ().

Teneps o6paTumcs K uctunry 16.18.

Jinctmur 16.18

var incrementByTen = makeIncrement(forIncrement: 10)
var incrementBySeven = makeIncrement(forIncrement: 7)
incrementByTen() // 10

incrementByTen() // 20

incrementByTen() // 30

incrementBySeven() // 7

incrementBySeven() // 14

incrementBySeven() // 21

B mepemeHHBIX incrementByTen U incrementBySeven XpaHSTCS BO3Bpalia-
emble (pyHKIMEN makeIncrement(forIncrement:) 3aMbiKaHus. B iepBom
cJIydae 3HaueHue runningTotal yBesnunBaercsa Ha 10, a Bo BTopom — Ha 7.
Kasknast n3 mepeMeHHBIX XPAaHUT CBOIO KOTHMIO 3aXBaYE€HHOTO 3HAYEHUS
runningTotal, UMEHHO [TOITOMY IIPU UX UCIIOJIb30BAHUM YBEJIUUYUBACMbIC
3HAUEHUS HE MIEePECeKAIOTCA U yBeJNYNBAIOTCS HE3aBUCUMO JIPYT OT JIPyTa.

BHUMAHME Tak Kak B nepeMeHHbIX incrementByTen 1 incrementBySeven XpaHAT-
€S 3aMblKaHWs, TO Npy JOCTYNe K HUM Nocne X UMEHWN HeobXOAMMO MCMOMb30BaTb CKOb-
K1 (MO aHanorum ¢ AOCTyNOM K yHKLMAM).

16.7. 3aMblkaHNS nepeaaroTcs rno CCblsike

DynryuoHaroHbil mun dannvix — 310 cchlIouHbIi T (reference type).
ITO 3HAYUT, YTO 3aMbIKAHUSI TIEPEIAIOTCST HE KOMTMPOBAHKEM, a C TIOMOIIIHIO
CCBLIKM Ha 00JIaCTh MAMATH, TAE XPAHUTCS 9TO 3aMbIKAHUE,

PaccmoTpum ipumep, onrcannbiii B uctuare 16.19.

Jinctmur 16.19

var incrementByFive = makeIncrement(forIncrement: 5)
var copyIncrementByFive = incrementByFive

B nannom npumepe ucnosb3yercst pyHKIUsS makeIncrement(forIn-
crement:), oObsiBlieHHast paHee. HamoMHI0, OHA BO3BpAIaeT 3aMblKa-
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Hue Tuna ()->Int, KOTOPOE B JIaHHOM CJjydae IIpeJHa3HauyeHo /s yBe-
auyenus: 3HaveHus Ha 5. Bo3Bpairaemoe 3aMblKaHue 3aMKUCHIBAETCS
B IIepeMeHHYyIo incrementByFive, TTOCJIE Yero KONMMPYETCs B IIepeMEH-
HYIO copyIncrementByFive. B pe3ysibraTe MOKHO 06paTI/ITbCH K OJHO-
MYy U TOMY JK€ 3aMbIKaHWIO, UCIIOJIb3ysl KaK copyIncrementByFive, TaK
u incrementByFive (simctunr 16.20).

Jiuctmur 16.20

incrementByFive() // 5
copyIncrementByFive() // 10
incrementByFive() // 15

Kak BuanTe, Kakyto 6bI (DyHKIMIO MBI HU HUCTIOJb30BAJIH, TTPOUCXOUT
MOIM(UKATIVS OTHOTO U TOTO Ke 3HaYeHus (KaskKoe oCTeayolee 3Haue-
e GOJIBIITE MPEABIYINETO HA 5). ITO 0O6YCIOBIEHO TEM, UTO 3AMBIKAHIIST
MepeaioTCst 10 CChLIKE.

16.8. ABTO3aMbIKaHUA

Aemosamoikanusi — 9T0 3aMbIKaHUs, KOTOPbIE ABTOMATUYECKU CO3/IAI0TCS
13 MepelaHHOTO BhIpakeHus. IHBIMU cJI0BaMU, MOKET CYIIIECTBOBATH
(OYHKITHS, NMEIOTast OMUH FJIN HECKOJIBKO BXOHBIX TAPAMETPOB, KOTOPbIE
IIPU ee BbI30BE IIePealoTCst KaK 3HAYeHNUsT, HO BO BHYTPEHHEl pean3aiuu
(DYHKITIN MCIOTB3YIOTCS KaK CAMOCTOSITETbHBIE 3aMbIKaHNs. PaccMoTpuM
npuMep u3 guctuHra 16.21.

Jinctuur 16.21

var arrayOfNames = ["Helga", "Bazil", "Alex"]
func printName(nextName: String ) {
print(nextName)

}

printName(nextName: arrayOfNames.remove(at: 0))

Koncomap
Helga

[Ipu xaxx0oM BbI3OBE (byHKuI/H/I printName(nextName:) B KaueCTBe BXOHOI'O
3HAYEHMS el TiepeiaeTcst pe3yabTaT BbI30Ba MeToIa remove(at:) MaccuBa
arrayOfNames.

HesaBucumo or TOIrO, B KaKo# JacTu (byHKL[I/II/I 6y1[eT NCITIOJIb30BaTbCA

nepeJaHHblii mapameTp (Win He OyZeT UCII0Ib30BaThCs BOBCE), 3HAYEHUE,
BO3BpalllaeMoe METO/IOM remove(at:), 6szeT BBIYMCJIEHO B MOMEHT BbI30Ba
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dyHKIUK printName (nextName: ). ITosydaercs, 4To IepegaBaeMoe 3HaYeHe
BbIYUCJIAETCA HEe3aBUCHUMO OT TOrIO, Hy)KHO JIX OHO B XO/l€ BBIIIOJIHEHUA
bynkIIN.

OTJH/I‘-IHBIM pemeHneM ZIaHHOfI HpO6]IeMbI CTaHET UCITOJIb30BaHNE JICHNUBbBIX
BBIYMCJIEHHIT, TO €CTh TAKUX BBIYKMC/IEHUH, KOTOPble OYAYT BBIIOJIHATHCS
JIMIIDB B TOT MOMEHT, KOI/ia 910 HoHazobuTes. g Toro 4Tobbl peaanso-
BaTh 9TOT TIO/IXOJ, MOKHO Tiepe/iaBaTh B (DYHKITHIO printName (nextName:)
3aMbIKaHUe, KOTOPoe OyeT BHIUUCIIATHCA B TOT MOMEHT, KOTJa K HEMY
obpararca (mctunr 16.22).

JInctuur 16.22

func printName(nextName: ()->String) {
// Kakoin-nnbo Kop,

print(nextName())
¥
printName(nextName: {arrayOfNames.remove(at: ©)})
Koncoun
Helga

Jliist perieHust 9TOM 3aa4ur MOTPEGOBAIOCH UBMEHUTD THIT BXOJHOTO IMa-
pameTpa nextName Ha ()->String U 3aKJIOUYUTD Ilepe/laBaeMblil MeTO]
remove(at:) B ¢urypubie ckoOku. Teriepb BHYTPU peanusariin (QyHKIHN
printName(nextName:) K BXOJHOMY apryMeHTY nextName HEOOXOIUMO 00-
panaTbes Kak K CaMOCTOATeIbHOM (hyHKIMH (C UCIIOJIb30BAHUEM KPYTJIBIX
cK000K Tocsie nMenu mapameTpa). Takum 06pa3oM, 3HaveHne MeTOIA
remove(at:) Oy/JeT BBIYMCJIECHO UIMEHHO B TOT MOMEHT, KOT/[a OHO ITOHA-
n0OUTCs, a He B TOT MOMEHT, KOT/la OHO Oy/IeT repefano. ExnHcTBeHHbIM
HEZ0CTATKOM JaHHOI0 II0JX0/a ABJIAeTCs TO, YTO BXOAHOH apaMeTp 10J1-
JKeH OBITh 3aKTI0UeH B (DUTYPHBIE CKOOKH, a 9TO HECKOTBKO YCIOKHSIIET
ncnoJb30Banne GyHKIMN 1 YTeHHe KOJa.

C moMo1IbI0 aBTO3aMBbIKAHUN MOKHO MCIIOJB30BATH MMOJOKUTEIbHBIE
CTOPOHBI 0GOUX PACCMOTPEHHBIX TPUMEPOB: OTJIOKUTH BIYKCIIEHHE TIepe-
MAHHOTO 3HAYEHUS ¥ TIepelaBaTh 3HaueHue 6e3 (hUTyPHBIX CKOOOK.

Jist peamsaniuy aBTO3aMbIKaHUS HEOOXOIMMO CIIEYIOTIee:
O Bxoanoit aprymenT 10JKeH nMeTh (DYHKITMOHATIBHBIH THUIL.

B nipumepe, ripuBe/ieHHOM patee, apryMeHT nextName yke umeet (hyHK-
IMUOHATLHBIN THUIT () ->String.

QO @DYHKIMOHAIBHBIN THII He JOJKEH OTIPE/IeIITh THITBI BXOJHBIX TTapa-
METPOB.
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B npumepe THIIBI BXOIHBIX TTAPAMETPOB He OnpejeeHbl (IycThie
CKOOKN).

QO OyHKIMOHATBHBIN TUIT JOJIKEH ONMPENETSATh THUIT BO3BPAIAeMOTO
3HAYEHUSI.

B IpuMepe TUII BO3BpalllaeMOI0o 3HaUYeHs OIlpe/iesieH KakK String.

Q [lepenannoe BbIpazkeHue J0JIKHO BO3BPAIIATh 3HAUEHUE TOTO JKe TUTIA,
KOTOpOE onpesiesieHo B (hyHKITMOHATBHOM TUTIC 3aMBIKAHMS.

B npumepe mepeaBaemMasi B KauecTBe BXOJHOTO apTyMeHTa (DYHKITNS
BO3BpallaeT 3HaUeHMe TUIIA String TOYHO TaK JKe, KaK OIlpejesieHo
(byHKITMOHATBHBIM TUIIOM BXO/{HOTO apTyMEHTA.

Q Ilepen pyHKIMOHANIBHBIM TUIIOM HEOOXOAUMO KCIIOIB30BATh aTPUOYT
@autoclosure.

Q IlepenaBaemoe 3HAUEHME AOJKHO YKA3bIBAThCSA O€3 (DUTYPHBIX CKO-
O0K.

ITeperuiiiemM KO/ 13 TIPEBILYINETO JUCTHHTA B COOTBETCTBUY C YKA3AHHbI-
mu TpeboBarusmu (ucTrar 16.23).

Jiuctunir 16.23
func printName(nextName: @autoclosure ()->String) {

print(nextName())
}
printName(nextName: arrayOfNames.remove(at: 0))
Koncoup
Helga

Teniepb MeTO/1 remove (at:) TiepeiaeTcs B (DYHKIIMIO printName (nextName: )
KaK OOBIYHBII apTyMeHT, 6€3 MCT0Mb30BaHusT (PUTYPHBIX CKOOOK, HO BHY-
TPH TeJIa UCTI0JIb3YeTC KaK CaMOCTOATeIbHAS (DYHKITHS.

SIpkuM mpuMepoM TI00aNbHOM (DYHKIIUHN, BXOJSIIEN B CTAHIAPTHBIE BO3-
MOKHOCTH Swift 1 MCTOIB3YIONIe MEXaHN3M aBTO3aMBIKAaHUH, IBJISIETCS
(ynaknms assert(condition:message). ApryMeHTHI condition 1 message —
3TO aBTO3aMbIKaHUS, TEPBOE M3 KOTOPBIX BBIYUCISETCS TOJIBKO B ClIyyae
aktuBHOTO debug-peskiva, a BTopoe — TOJBKO B CTydae, Kor/ia condition
COOTBETCTBYET false.

NMPUMEYAHMUE 370 ewe ogHa BCTpeYa C TaK Ha3blBAaEMbIMU JIEHVMBbLIMU BblUMCIIEHNS-
MM, O KOTOPbIX Mbl HaYasnu roBOpUTL B MPeabIAYLLE rnaBe.
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16.9. Bbixoaswme 3aMblKaHUS

Kax BBl yske HeoIHOKPaTHO yOeRIamuch u yoeauTecs ete He pas, Swift —
O4YeHb YMHBIN I3bIK TIPOTpaMMupoBanusi. OH cTapaeTcs 9KOHOMUTD BAIITH
PECYpPChI TaM, TJie BbI MOJKETE 00 HTOM Jlaske He J0TajlbIBaThCsL.

[To ymomuanuio Bce nepezianuble B (GyHKIIMIO 3aMbIKAHUS UMEIOT OIPaHu-
YEeHHYTO 3TOH (DyHKIMEN 061aCTh BUAMMOCTH, TO €CTh €CJIU Bbl PEIIUTe
COXPAHUTD 3aMbIKAHUE [IJI5T IAIbHEHIIIeT0 NCIIOTh30BaHNUS, TO BCTPETUTECH
C OIpe/leJIeHHBIMU TPYAHOCTAMU. I pyrumMu cjioBaMu, Bce IepejanHble
B (DYHKIIMIO 3aMbIKAHWS HA3BIBAIOTCS HE BBIXOAAIIUMHU 32 ITPEIETIBI ee Tea.
Ecom Swift BuguT, uto 06J1acTh, r/ie 3aMbIKaHUE JOCTYITHO, OTPaHIYEHA, OH
TIPH TIEPBOT JKe BO3MOKHOCTH YIQJIUT €70, 4TOOBI OCBOOOAUTH U HE pac-
XO/I0BaTh ONEPATUBHYIO ITaMsITh.

Jlist Toro uTo6bl MO3BOJNUTH 3aMBIKAHUIO BBIATH 3a IIpeesibl 001acTi
BUJMMOCTH (DYHKITUH, HEeOOXOINMO yKa3aTb anI/I6yT @escaping mepen
(byHKITMOHAIBHBIM TUTIOM TIPU ONTUCAHUU BXO/IHBIX TAPAMETPOB (DYHKITUU.

Paccemotpum nipumep. IIpejironoxum, 4To B IporpaMMe ecThb CrielinaabHast
mepeMeHHasd, TpeiHa3HaueHHAS [IJIS XpPaHeHU 3aMbIKaHWi Tuma () ->Int,
TO €CTh SIBJISTIONIAsICS KOJIeKInell 3aMbikanuii (simetuar 16.24).

Jinctuur 16.24
var arrayOfClosures: [()->Int] = []

IToxka erte nycToil MaccuB arrayOfClosures MOYKET XpaHUTD B cebe 3a-
MBIKaHUs ¢ (PYHKIIMOHAJIBHBIM TUIIOM () ->Int. Peamusyem dyHKIMIO,
N00aBJISAIONIYIO B 9TOT MACCHB IepelaHHble efl B Ka4yecTBe apryMeHTOB
3ambikanus (uctuar 16.25).

Jinctmur 16.25

func addNewClosureInArray(_ newClosure: ()->Int){
arrayOfClosures.append(newClosure) // owubka

}

Xcode coobiuT Bam 06 omrbke. 1 ToMy ecTb [Be IPUYKMHBL

Q 3aMmblKaHUe — 3TO TUII-CCBLJIKA, TO €CTh OHO IIEePeIaeTCs 110 CChLIKE, HO
He KOTIMPOBAHUEM.

QO 3ambIKaHUe, KOTOPOe OYET XPAHUTHCS B TapaMeTpe newClosure, OyaeT
HUMETh OTPAHUYEHHYTO TEJIOM (QYHKIINN 06IaCTh BUANMOCTH, 8 3HAUMT,
HEe MOeT OBbITh 700aBJIeHO B IJ106aabHy0 (110 OTHOIIEHUIO K Tely
(byHkIMM ) IepeMeHHyI0 arrayOfClosures.
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Jlig penreHus 9Toi poGaeMbl HEOOXOUMO yKa3aTh, 4YTO 3aMbIKaHMUe,
XpaHsiIeecst B IepeMeHHOI newClosure, IBJIsSIETCS BbIXOAAITUM. [[Jig aTOTO
nepes omucanreM (hYHKITMOHAIBHOTO THIIA JAHHOTO apryMeHTa YKaKu-
Te aTpubyT @escaping, IOCJE Yero Bl CMOXKETe nepeaaTh B (PYHKIIMO
addNewClosureInArray(_:) IIPOU3BOJIbHOE 3aMbikaHue (suctunr 16.26).

Jinctmur 16.26

func addNewClosureInArray(_ newClosure: @escaping ()->Int){
arrayOfClosures.append(newClosure)

¥

addNewClosureInArray({return 100})

addNewClosureInArray{return 1000}

arrayOfClosures[0]() // 100

arrayOfClosures[1]() // 1000

O6paTuTe BHUMaHUE HA TO, YTO B OJHOM cjaydae 3aMbIKaHUe 1epeja-
€TCd C KPYTIJIbIMU cKoOKamu, a B Ipyrom — 6e3 nux. Tak Kak bynkims
addNewClosureInArray(_:) WMeET OJUH BXOJHOHN apTyMEHT, TO [OMyCKa-
10TCsL 00a BapuaHTa.

NMPUMEYMAHMUE Ecnm Bbl nepefaete 3aMblkaHve B BMAEe MapaMeTpa, TO MOXETe UC-
nonb30BaTh MoAMdMKATOP inout BMeCTo @escaping.

16.10. KappupoBaHue hyHKLNIA

Kappuposanue — 370 1portiecc, Mpu KOTOPOM (DYHKIUS OT HECKOJIbKUX
apryMeHToB rpeoGpasyercs B pyHKI0 (1 Habop (MYHKIUIT) OT OHOTO
aprymenTa. 9To CTaHOBUTCSI BO3MOKHBIM 0JIaro/iapsi TOMY, 4TO B Ka4ecTBe
BBIXO/IHOTO 3HaU€eHUs (DYHKITUN MOJKET BBICTYIATD IpyTast (DyHKITHS.

[Ipenmonoxum, 4To y HaC ecTh (DYHKITUST, KOTOPast TIPUHUMAET Ha BXOJ[ TPH
mapaMmeTpa 1 Bo3BpalliaeT HeKOTOpbIi pesysbrat. [Ipu kappupoBanum Mbl
moJrydnuM (HYHKIIMIO, KOTOPad MPUHUMAET Ha BXOJL OJMH apryMEHT, a BO3-
BpamaeT GYHKINIO, KOTOpast Takyke IPUHUMAeT Ha BXOJ] OFINH apTyMEHT
U B CBOIO ouepe/lb TakkKe Bo3BpallaeT (PyHKIMIO, KOTOpas IpUHUMAaeT Ha
BXO/I OJIMH apryMeHT M BOo3BpalllaeT HeKOTOPbI pe3yJbTat. To ecThb mosty-
JaeTcst CBOe0Opa3Hast JeceHKa 13 QyHKITHIT.

PaszoxuMm Bce 10 MoJI0UKaM.

¥ nac ectb dyHKIMg ¢ THTIOM (Int, Int, Int)->Int, KOTOpas 3aBUCHUT OT
TpeX BXOJIHBIX aPIYMEHTOB THIA Int U BO3BpalllaeT 3HaueHue Tuma Int.

[Tpu xkappupoBanuu Mbl MOJyIuM (PyHKIMIO TUA (Int)->(Int)->
(Int)->Int. /[Jis1 3TOTO BBIIIOJHUM cJIeyIoniye maru:
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O o603HaunM (GYHKIMOHAIBHBIN TUII (Int)->Int mMocjaeqHel QyHKIIK
B 1erouKe Kak A. Torga kappupoBaHHas (QYHKIUS Oy/eT BBITJISIETh
Kak (Int)->(Int)->A;

O 0603HaYNM (YHKIIMOHATBHBIN THIT (Int)->A Kak B. Toraa KappupoBaH-
Hast (hyHKIMsE GYAeT BHITIALETD Kak (Int)->B.

[Monyuaercs, uro Hama GyHKIMSI TPUHUMAET HA BXO/] OJTHO I[€JI0€ YNCJIO
¥ BO3BpalllaeT 3HaUeHue TUIla B.

3HauyeHwe TUTIA B, B CBOIO 0UYepe/ib, TAKKe SBJsIeTCST (DYyHKITHEH, KoTopast
MPUHUMAET Ha BXO/I OJTHO 1[€JI0€ YKCJIO U BO3BPAIIlAeT 3HAYeHUE THTIA A,

3HaveHue THIA A TakKe aBiseTcs (hyHKIMeld, KoTopasi IPUHUMAET Ha BXOJ
OJZTHO IIEJIOE YHCJIO ¥ BO3BPAIIACT OJTHO I[ETI0€ YHCJIO.

B pesyabraTe ogHY (QYHKINIO, 3aBUCSIIYIO OT TPEX MapaMeTpoB, MBI pe-
OpraHn30BaJu (KappupoBajIn) K TPEM B3aUMO3aBUCUMBIM (DYHKIIHAM,
Kak/[ast U3 KOTOPBIX 3aBUCUT BCETO OT OJTHOTO 3HAUCHUS.

Pacecmotpum nipumep kappupoBanus. CyiiecTByeT (hyHKIHS ¢ TUIIOM (Int,
Int)->Int, KOTOpas MOJyJYaeT HA BXOJ [Ba I[EJOYNCIEHHBIX 3HAUECHNUS,
MPOM3BOUT CJIOKEHUE U BO3BPAIIAET €T0 PE3YJIbTAT B BUIE I[€JIOT0 YNCTIA
(smuctunr 16.27).

Jinctmur 16.27

func sum(x: Int, y: Int) -> Int {
return x +y

sum(x: 1,y: 4) // 5

C 1es1p10 KapprUPOBaHUSI HATAIIIEM HOBYIO (DYHKITHIO, KOTOPask IPHHUMAET
Ha BXOJ[ BCETr0 OJIMH I[eJIOYNCIEHHBII TapaMeTp, a BO3BpallaeT (HyHKIUIO
tuma (Int)->Int (iuctunr 16.28).

Jinctmur 16.28

func sumTwo(_ x: Int) -> (Int) -> Int {
return { return $0+x }

}

var anotherClosure = sumTwo(1)
anotherClosure(12) // 13

[lepemenHast anotherClosure moJy4aeT B KauecTBe 3HAYEHNUs, KOTOPOMY
MBI MOKEM TIepe/iaTh BXOAHO mapaMerp, 6e3biMsauuyio hyuxuuio. [pe-
JIECTD KaPPUPOBAHUSI B TOM, YTO MBI MOKeM O0'beIHHUTD BBI30B (DYHKIMN
sum2(x:) U Tepefady 3HaAUEHNs B BO3BpallaeMoe elo 3aMbIKaHue (JIrc-
tunr 16.29).
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Jinctuur 16.29
sumTwo(5)(12) // 17

B pesysbrate MBI TIOJTy9aeM MPEKPACHO YMTAEMYTO 1 YAOOHYIO B HCITOMTD-
30BaHUM (DYHKIIHIO.

Ecau roBoputh 0 110ib3€, TO KapPUPOBAHUE XOPOIIO UMEHHO TeM, YTO
yCTpaHseT 3aBUCUMOCTD (DYHKITUU OT HECKOJTBKUX TTapaMeTpoB. MBI MO-
JKeM BBI3BaTh (DYHKITUIO, KAK TOJIBKO MOJIYIIM IIePBO€e HYKHOE 3HAUEHIIE,
U J1ajiee Ipu HeOOXOAMMOCTH MHOTOKPATHO BBI3BIBATH BO3BPAIlEHHOE €10
3aMbIKaH¥e MPY TTOCTYTIEHIH BTOPOTO TpebyeMoro mapameTpa (Juc-
tuar 16.30).

Jinctuur 16.30

var sumClosure = sumTwo(1)
sumClosure(12) // 13
sumClosure(19) // 20



[lonosIHUTEenbHbIE
BO3MOXXHOCTU

[lesIbI0 KHUTH SIBJISIETCSI HE TOJBKO M3YydeHHe CUHTAKCHCA U OCHOB Pa3-
paboTKK Ha «A0JI0YHOM> s3bIKe IPOrpaMMUpoBaHus. MHe Gbl XOTEI0C,
4TOObI BbI HAYAJIM JIydlle U TIy0Ke MOHUMATh MPUHIIAIBI Pa3paboTKN
B Xcode ra Swift. B 2101 r/1aBe puUBe/IeHbI Pa3INYHbIE BCIIOMOTATEIBHbIE
(bYHKIMOHATIbHbIE 9JIEMEHTBI, KOTOPBIME Tak GOraT 3TOT sI3bIK IPOrPaM-
MupoBaHus. Bbl Takske y3HaeTe 0 BaKHBIX (DYHKIIMOHATBHBIX DJIEMEHTAX,
KOTOPBIE CMOTYT 3HAYUTENBHO OOJETYUTH TIPAKTUKY MPOrPAMMUPOBAHMUSI.

OmnucaHHbIe B TIaBE METOIBI TOMOTYT YCIIETHO PAGOTATH ¢ KOJLTEKIIASIMI
Pa3JIMYHBIX TUIIOB. Ecin y Bac y»ke ecTb OIBIT IIPOrpaMMUPOBaHus, TO,
BEPOSITHO, BBI [TPUBBIKJIM 3aHUMATHCST 00PAOOTKOI 9TUX TUIIOB € IIOMOIIHIO
IINKJIOB, O/THAKO ceffyac 3To He Beer/ia onpasaanHo. CoBeTyIo BaM aKTHBHO
MCI0JIb30BATh ONIMCAHHbIE (DYHKIUH.

17.1. Metog map(_:)

Metoz map(_:) MO3BOJISIET IPUMEHUTD TIePEJaHHOe B HETO 3AMbIKAHUE
IS KSKJIOTO BJIeMeHTa KOJUIEKIIMK. B pe3yssraTe ero BBITTOJTHEHUS BO3-
BpalaeTcsl HoBas MOCIE0BATEIBHOCTD, TUII 3JIEMEHTOB KOTOPOI MOJKET
OTJINYATHCS OT TUTIA UCXOAHBIX 3jieMeHTOB (puc. 17.1).

Paccmorpum nipumep, onucannbiii B inctunre 17.1.

Jinctmur 17.1

var myArray = [2, 4, 5, 7]
var newArray = myArray.map{$0}
newArray // [2, 4, 5, 7]

Metoz map(_:) IpMHUMAaeET 3aMbIKaHUe U IPUMEHSIET €ro K KasKA0My dJle-
MEHTY MaccuBa myArray. Ilepenannoe 3ambikanue {$0} He IPOU3BOJANT Ka-
KUX-JT100 AEHCTBUN HAJl 9JIEMEHTAMI, TIO9TOMY PE3YJIBTAT, COAEPKAUNCS
B IIEPEMEHHON newArray, He OTJIMYAETCST OT UCXOHOTO.
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Puc. 17.1. MpvHumn paboTbl MeToaa map

NMPUMEYAHUE B paHHOM npuMepe WMCNONb3yeTCs COKpalleHHOe MMsSI MapaMeTpa,
ecnu TouHee, To $0. [aHHas TeMa 6bina u3ydyeHa B rnase 16. [laBaliTe MOBTOPUM, KakuM
06pazom dyHKUMA map (_:) AMwmnack Kpyribix ckobok u npuobpena ema map{$0}.
MeToa map(_:) NO3BOJSISIET NepeAaTh B HErO 3aMblkaHWe, KOTOPOE UMEET OAUH BXOAHOW
APryMeHT TOro e TWMa, YTO W 3/eMeHTbl 0bpabaTbiBaeMol KOMMEKUUM, U OAWH Bbl-
XOAHOWN napameTp. ECiM He MCMosnb30BaTh COKPALLEHHbI CMHTAKCUC, TO BbI30B METOAA
6yneT BbIrNaaeTb cneayowmm 06pasom:
var array = [2, 4, 5, 7]
var newArray = array.map({
(value: Int) -> Int in
return value

b))

3aMblkaH1e HUKaK He U3MEHSIET BXOAHOM aApryMeHT — npoCTO BO3BpaLlaEeT ero.

OntuMusnpyeM 3aMbIKaHME.

COKpaTI/IM KO/l TIepe KJII0UEBBIM CJIOBOM in, TaK KaK IIepegaBaeMoe 3a-
MbIKaH€e UMEET BCEIro O/InMH BXO,ZIHOI';I apryMeHT.

V6epem Kpyrible CKOOKH, TaK KaK METOJ map(_:) UMeeT OJUH BXOIHOIL
apryMeHT.
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Y6epeM orepaTop return, Tak KakK TeJ0 3aMbIKaHW A IIOMENAEeTCA B OJJHO
BbIpasKeHUE.

B pesyssraTe TOTyYNM CIEAYIONINI KO

var newArray = array.map{value in value}

Terrtepb MOXHO y6paTb KJIIOYEBOE CJIOBO in 1 3aMEHUTH value Ha COKpa-
IeHHOE UM $0:

var newArray = array.map{$0}

V3MeHNM 3aMBbIKaHue TaKUM 00Pa3oM, 4TOOBI map(_: ) BO3BOAUI KayK/Iblil
ayieMeHT B KBajipaT (siuctunr 17.2).

JInctuur 17.2

newArray = newArray.map{$0*$0}
newArray // [4, 16, 25, 49]

Kax roBopusiocs paHee, TUIT 3HAUEHNI PE3YIBTUPYIONIEH TOCTE/[0BATETh-
HOCTHU MOXKET OTJINYATHCS OT TUTIA JIEMEHTOB UCXOTHON TIOCTIEIOBATEb-
HocTu. Tax, Harpumep, B iucTuHTe 17.3 KOIMUIECTBO 2JIEMEHTOB MacCUBOB
intArray 1 boolArray OIWHAKOBO, HO TUTI 3JIEMEHTOB pasiamdaeTcs (Int
1 Bool COOTBETCTBEHHO).

Jinctmur 17.3

var intArray = [1, 2, 3, 4]
var boolArray = intArray.map{$e > 2}
boolArray // [false, false, true, true]

Kaxaprit ameMeHT Mmocae0BaTeIbHOCTH CPpaBHHBAETCA C ZIBOI‘/JIKOfI, B pe-
3yJabTaTe 4YeTro BO3BPalla€TCA JIOTUYECKOE 3HAaYCHUE.

Bor MoxkeTe 06padaThIBATD 97EMEHTHI KOJIEKIINN € TOMOIIBIO METO/IA
map(_:) MPOU3BOJIbHBIM 00pa3oM. B sucrunre 17.4 mokazan mpumep cos-
JlaHKst MHOTOMEPHOTO MACCUBA Ha OCHOBE (Ga30BOTO.

Jiuctuur 17.4

let numbers = [1, 2, 3, 4]
let mapped = numbers.map { Array(repeating: $0, count: $0) }
mapped // [[1], [2, 2], [3, 3, 3], [4, 4, 4, 4]]

Mertoz map(_:) 1mo3BoJiger 06pabaThiBaTh 3JIeMEHTbI 11000 KOJLJIEKIIH,
B TOM UHCJIe U coBaps. B muctunre 17.5 mokasaH mpuMep mepeBojia pac-
CTOAHNA, yKaSaHHOFO B MIWIAX, B KI/IJIOMeprI.



284 YacTb IV. OCHOBHbIE BO3MOXHOCTM Swift

Jiuctmur 17.5

let milesToDest = ["Moscow":120.0,"Dubai":50.0,"Paris":70.0]
var kmToDest = milesToDest.map { name,miles in [name:miles * 1.6093] }
kmToDest // [["Dubai": 80.465], ["Paris": 112.651],

["Moscow": 193.116]]

17.2. MeTtoa mapValues(_:)

MeTtop mapValues(_:) IIO3BOJISET o6pa60TaTb 3HAYEHUA KaK0TO dJIeMeHTa
CJI0OBaps, IIPU 3TOM KJIIOUM DJIEMEHTOB OCTAHYTCS B MCXOJHOM COCTOSTHUN
(smuctunr 17.6).

Jiuctuur 17.6
var mappedCloseStars = ["Proxima Centauri": 4.24, "Alpha Centauri A":

4.37]

var newCollection = mappedCloseStars.mapValues{ $0+1 }
newCollection // ["Proxima Centauri": "5.24", "Alpha Centauri A":
"5.37]

B pesyuibrate BBI TOJIyYaeTe BCE TOT JKe CJIOBAph, HO ¢ 00pabOTaHHBIME
3HAYEHUSIMH.

17.3. MeTog filter(_:)

Meron filter(_:) UcIHoJb3yeTcs, Koria Tpedyercst oThUIBTPOBaTh dJie-
MEHTBI KOJLIEKI[UHU TI0 OTIpesieieHHOMY ripaBuity (puc. 17.2).

B siuctunre 17.7 nokazana (hubTpaiys BCexX MeJIOUNCIeHHbIX 2JIEMEHTOB
MCXOJHOTO MAaCcCHBa, KOTOPbIE AeIATcs Ha 2 6e3 ocTaTKa, TO €CTh BCeX
YETHDLIX YUCeJI.

JNiuctmur 17.7

let numArray = [1, 4, 10, 15]
let even = numArray.filter{ $0 % 2 == 0 }
even // [4, 10]

[ToMmmMO MaccMBOB, MOKHO TIPOU3BOANTH (PUIBTPAITUIO APYTUX TUIIOB
koJutekiuit. B sinctunre 17.8 nmokasana dunbsrpaiiys 21eMeHTOB CJI0Baps
starDistanceDict.

Jiuctmur 17.8

var starDistanceDict = ["Wolf 359": 7.78, "Alpha Centauri B": 4.37,
"Barnard's Star": 5.96]

let closeStars = starDistanceDict.filter { $0.value < 5.0 }
closeStars // ["Alpha Centauri B": 4.37]
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filter
X%2==0

true true
¥y X
4 10

Puc. 17.2. MNpuHumn pabotbl MeToaa filter

17.4. Metoa reduce(_:_:)

Metoj reduce(_:_:) IO3BOJIET OOBEJUHUTE BCE DJIEMEHTHI KOJLIEKI[AN
B OJTHO 3HAUEHWE B COOTBETCTBUU C TePelaHHBIM 3aMbIkaHueM. [lommmo
CaMHUX 3JIEMEHTOB, METOJI IPUHUMAET [IepPBOHAYAIbHOE 3HAaYeHUE, KOTOPOe
CIIYKUT 719 BBITIOJTHEHUS OTI€PAIINU C TIEPBBIM 3JIEMEHTOM KOJLIEKITUU.

[Tpeanonoxum, HEOGXOIMMO OIIPEAETUTH 001Iee KOJTUIECTBO UMEIOTIHX-
ca y Bac gener. Ha Bamieit kapre 210 py6Jieii, a B Kollenbke 4 KyIopbl
Pa3HOTO JOCTOMHCTBA. JTa 3aj1a4Ya JIEFKO PEIaeTCs ¢ TIOMOIIbI0 METO/Ia
reduce(_:_:) (puc. 17.3 u siucrunr 17.9).

Jinctmur 17.9

let cash = [10, 50, 100, 500]
let total = cash.reduce(210, +) // 870

[TepBeiit aprymeHT — 9TO HaYaJdbHOE 3HAYEHWE, BTOPOU — 3aMbIKaHMUE,
06pa6aTblBa10Luee Ka)kayio mapy asieMeHnToB. [lepBas omepanus cioxe-
HUS TIPOU3BOJIUTCS MEK/LY HadyallbHbIM 3HAYEHHUEM U IIEPBBIM 2JIEMEHTOM
MaccuBa cash.
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10 50 100 500
A Y 7T
pesynbTar
870

Pwuc. 17.3. MpuHumn paboTbl MeToaa reduce

Pesynsrar aToil omepanuu CKJIaIbIBAETCS CO BTOPBIM 9JIEMEHTOM MacCHBa
T L.

3aMbIKaHUe, TIPOU3BOJISIIEE OMEPAIUI0, MOKET OBITH TIPOU3BOJIBHBIM —
rIaBHOE, 4TOOBI OHO 06PABATHIBATIO OTIEPAIIHIO /TSI ABYX BXOJAIINX apry-
MenToB (siuctunr 17.10).

Jiuctuur 17.10

let multiTotal = cash.reduce(210, {$0*$1})
multiTotal // 5250000000

let totalThree = cash.reduce(210, {a,b in a-b})
totalThree // -450

17.5. Metog flatMap(_:)

Meton flatMap(_:) oTim4aeTcs OoT map(_:) TeM, UTO BCET/la BO3BpaIiaeT
TJIOCKUH OJTHOMEPHBIN MaccuB. Tak, mpuMep, MpUBEJEHHBIN B JINCTUH-
re 17.4, Ho ¢ ucnosnb3oBanueM flatMap(_:), BepHET OJJHOMEPHbBII MacCUB
(smuctunr 17.11).
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Jinctmur 17.11

let numbersArray = [1, 2, 3, 4]

let flatMapped = numbersArray.flatMap { Array(repeating: $o,
count: $0) }

flatMapped // [1, 2, 2, 3, 3, 3, 4, 4, 4, 4]

Bes mors flatMap(_: ) TIPOSIBJISIETCS TOT/IA, KOT/IA B MHOTOMEPHOM MaccuBe
TpebyeTrcst HAliTU Bee TOANAAM0IINE IO/l HEKOTOPOE YCJIOBHE 3HAUEHUST
(smuctunr 17.12).

Jinctmur 17.12

let someArray = [[1, 2, 3, 4, 5], [11, 44, 1, 6], [16, 403, 321, 10]]
let filterSomeArray = someArray.flatMap{$e.filter{ $0 % 2 == 0}}
filterSomeArray // [2, 4, 44, 6, 16, 10]

17.6. Metop zip(_:_:)

DyHKINS zip(_:_:) npeaHasHavyeHa A (GOPMUPOBAHUS TTOCIEN0BA-
TEJIbHOCTH Map 3HaYeHUH, KaxK/1as U3 KOTOPBIX COCTaBJIeHA U3 2JIEMEHTOB
ABYX 6a30BBIX TOCAEA0BATEABHOCTEN. J[pYyruMu cJI0BaMU, €CJTM Y Bac
€CTb JIBE TIOCJIE0BATEBHOCTU U BaM HYKHO MOMAPHO OpPaTh UX dJIeMeH-
ThI, TPYIIIMPOBATh U CKJIAJbIBATh B HOBYIO IOCJIE0BATEIbHOCTD, TO 3TA
(dyHKIUS KaK pa3 1o, 4To HyskHO. CHauasra Bbl Gepere TepBbIe 2JTEMEHThI
KQKJIOH TIOCJIEI0BATENLHOCTH, TPYIIMUPYETE UX, IOTOM OepeTe BTOpbie
IJIEMEHTBI, U T. JI.

[Tpumep ncnosb3oBanmst GyHKIMH zip(_:_:) puBesieH B anctunre 17.13.

JNiuctnur 17.13

let collectionOne = [1, 2, 3]

let collectionTwo = [4, 5, 6]

var zipSequence = zip(collectionOne ,collectionTwo)

type(of: zipSequence) // Zip2Sequence<Array<Int>, Array<Int>>.Type
// reHepauua maccuBa U3 cHOpPMMPOBAHHOW MNOCNEAOBATENbHOCTH
Array(zipSequence) // [(.© 1, .1 4), (.0 2, .1 5), (.0 3, .16)]
// reHepauua cnoBapAa Ha OCHOBE MOCNEAOBaTeNIbHOCTU Map 3Ha4YeHui
let newDictionary = Dictionary(uniqueKeysWithValues: zipSequence)
newDictionary // [1: 4, 3: 6, 2: 5]

O6paTI/ITe BHUMaHUE Ha elle OAWH HOBBIN A8 Bac TUI JTaHHDBIX
Zip2Sequence<Array<Int>, Array<Int>>.
Co MHOTMMH HOBBIMH THIIAMU JaHHBIX BBl TTO3HAKOMUTECH B 6y11yH_II/IX

TJIaBax, a CO BpeMEHEM J[a’K€ HAayYHUTECh CO3/1aBaTh cobcrsennsle. Ho na-
CTOAIaA Marusd HAYHETCA TOT/[a, KOT/la Bbl IIEPECTAHETE 60AThCS TAKUX
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KOHCprKHI/IfI n HOﬁMeTe, YTO OHM 3HaYaT N OTKY/la ITOABJIAIOTCA. IJTO He-
MHHYEMO, €CJIN BbI 6szeTe CTapaTeJbHO ITPOJAOJIKATh 06yquHe 1 IIBITAaTbCA
JA€JIaTb 4yTh 6OJIbIHe, 4eM CKa3aHO B KHUTE.

17.7. OnepaTtop guard ans onumoHasnos

PacemMoTpuM puMep MCIIOJIb30BaHUsT oriepaTopa guard rmpu pabore ¢ orl-
IIUOHAJIAMU.

[Ipenmomosknm, 4TO Ha3BaHNE HEKOTOPOI reOMeTPUYeCKOil (pUTyphI Xpa-
HUTCS B KOHCTaHTe. BaM moTpe60oBaioch pearn3oBaTh MEXaHI3M BBIBO/IA
Ha KOHCOJTb COOOIIEHTIST, COIEPIKAIIETO HH(DOPMAITHIIO O KOTHIECTBE CTOPOH
B TaHHOU hurype. [l peanusaryy 3a/[lyMaHHOTO HAITUIIEM /IBe (DYHKITUMN:

Q [lepBas — countSidesOfShape — BO3BpalllaeT KOJUYECTBO CTOPOH (hu-
T'YPbI 110 €€ Ha3BaHMIO.

O Bropas — maybePrintCountSides — BHIBOAUT HEOOXOIMMOE COOOIEHNE
Ha KOHCOJIb.

[Touemy sryure HanmucaThb ABe YHKITMN BMecTo oiHOI? Tak kak Bamma
MpOTpaMMa TpeiHa3Hadena it PaboThl ¢ TEOMETPUYECKUME (DUTYpaMH,
TO QYHKITUS countSidesOfShape MOKET OTPEOOBATHCS BaM U JIJist IPYTUX
tesieid. 1o 3Tl IpUYnMHE UMeeT CMbBIC PasOUTh (hYHKITHOHAL.

Tak Kak Bbl He MOKeTe 3apaHee MPelyCMOTPETh BCe BAPUAHTDI FeOMETPH-
yeckux (UTyp, TO B ciiydae 06pabOTKH HEM3BECTHOI (DUTYPBI MTPOrpaMMa
JOJKHA BBIBOJMTH COOOIIEHUE O TOM, YTO €il HEU3BECTHO KOJUYECTBO
CTOPOH JIJIS1 Hee.

Peanusyem hyHKITNIO ¢ UMEHEM countSidesOfShape (sucTuHT 17.14).

JNiuctuur 17.14

func countSidesOfShape(shape: String) -> Int? {
switch shape {
case "TpeyrosibHuk":
return 3;
case "kBagpaT":
return 4;
case "npAMoyrosibHuMK":
return 4;
default:
return nil;

}

[annas byHknus npuHuMaeT uMs (GUrypbl Ha BXOJ 1 BO3BPAIIAET KOJIU-
4eCcTBO ee CTOPOH 6o nil, ecau GUrypa Hen3BeCTHA.
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[lanee peasmzyem GyHKINIO maybePrintCountSides(shape: ), TpUHUMAIO-
HIyIo Ha BXOJ HazBanue Guryps (Juctur 7.15).

Jiuctmur 17.15

func maybePrintCountSides(shape: String) {
if let sides = countSidesOfShape(shape: shape) {
print("ourypa \(shape) umeeT \(sides) cTopoHb")
telse{
print("Heu3BecTHO konu4vecTBO CcTOpoH ¢urypbl \(shape)")
}
¥

[l Tosry4e I KoJIndecTBa CTOPOH MCHOIb3YeTCs OllepaTop yCI0BUA if,
OCYTIECTBIIONIMI TPOBEPKY OTEPAINN ONIIMOHAIBLHOTO CBA3BIBAHUS.
Jloruka paboTsl HYHKIIUI COCTOUT B TOM, UTO, €CJIH (DUTYPA OTCYTCTBYET
B 6ase, He IMEET CMBICJIA BBITTOJIHATD (DYHKIMIO, MOKHO BBIBECTH HH(DOP-
MaI[HOHHOE COOOIIeHIEe U IOCPOYHO 3aBEPITUTD ee paboTy. st aToro
MO>KHO MCTIOJIb30BATh ONIEPATOP PAaHHETO BbIXo/a guard (siucTuHT 17.16).

Jiuctmur 17.16

func maybePrintCountSides (shape: String) {
guard let sides = countSidesOfShape(shape: shape) else {
print("HeusBecTHo KonnyecTBO CTOpoH durypsl \(shape)")
return

print("ourypa \(shape) umeet \(sides) cTopoHbl")

}

Omepartop guard POBepsieT, BO3MOKHO JIM TIPOBECTHU OIEPAITUIO OIIHO-
HAJTBHOTO CBSA3BIBAHUS, U B CJIydae OTPHUIIATEILHOTO PE3yJIbTaTa BBITIOTHIET
KOJI TeJTa OTIepaTopa, T7ie ¢ TTOMOTIILIO return TOCPOYHO 3aBepraeTcst paboTa
pysaxIIIN.

Ecau onmmonanbHoe cBA3bIBAaHUE YCIIEIIHO 3aBepIIAeTCs, TO TEJIO guard
UTHOPUPYETCS U BBITIOTHSIETCS CJIeTYIOMNIT 32 HUM KOJI.

C moMoI1bI0 guard KO (QYHKITUH CTasl 3HAYUTEIBHO GoJiee YnTabeTbHBIM,
Oco6eHHO 9TO 3aMETHO, €CJIM KO, CJeAYIOUIUI 3a ollepaTopoM, OyaeT 3a-
HuUMaTh GoJiblne 04HOH cTpoKku. C ero HoMOIIbIO BbI IPOBEPSIETE BO3MOK-
HOCTB TIOJTYUEHHsI BCEX HEOOXOMMMBIX TTAPaMETPOB MPEIK/IE, UeM Tepeiinere
K BBITTOJTHEHUIO KO/1a (DYHKITUN.



JleHuBble BblYUCIIEHUS

MBI yske BCTpeuasnch ¢ TOHSTHEM JIEHUBBIX BBIYUCIEHUH 1 Jaske HEMHOTO
«IOILYIaNu» UX pykaMu. B aToll riase moiigeM pajplie 1 yrayOuM cBOK
3HAHUA B TaHHOI TeMe.

18.1. MoHATME NEeHUBBLIX BbIYUCIEHUN

«Jlenusbiii» B Swift 3Byunt Kak lazy. MoxHo ckaszars, uro lazy — cuno-
HUM TPOU3BOAUTEIBHOCTH. XOPOIIO ONTUMU3UPOBAHHBIE TPOTPAMMBI
MPAKTUYECKU BCET/a UCIOJIb3YIOT JIEHUBbIE BEIYUCAEHUsSA. BO3MOKHO, BbI
paboTasiu ¢ HUMH U B JIPYTUX sI3bIKaX. B J060M ciiydae, BHUMATEIHHO U3Y-
JKTe IPUBEICHHBIN fajiee MaTeprall.

B 1niporpaMMUpOBaHIN JIEHUBBIMU HA3bIBAIOTCS TAKUE DJIEMEHTbI, BBIUKC-
JieHHe 3HAaYeHUI KOTOPBIX OTKJIAAbIBAETCS 10 MOMEHTA OOPAILEHNUST K HIM.
Takum 06paszoM, MoKa 3HaYeHHe He moTpebyeTcst U He Oy/IeT UCTI0Ib30Ba-
HO, OHO OYZIeT XPaHUTHCS B BUJIE CHIPHIX MCXOAHBIX JaHHBIX. C MOMOIIBIO
JIEHUBBIX BBIYUCJIEHUN JOCTUTAETCA S9KOHOMUA ITPOIECCOPHOI'O BPEMEHH,
TO €CTb KOMIIBIOTEP HE 3aHUMAETCA HEHYKHBIMU B [[aHHbII'},I MOMECHT BbI-
YUCIICHUSIMH.

CyI_L[eCTByeT JIBa THIla JIECHUBbIX 9JIEMEHTOB:

Q lazy-by-name — 3nadenue seMeHTa BBIYMCASIETCS IIPU KaXkKIOM J0-
CTyTIE K HEMY;

Q lazy-by-need — seMeHT BBIYNCISIETCS OJUH Pa3 TP TIEPBOM olpaiiie-
HUM K HEMY, [I0CJIe 4ero GUKCUPYeTCs 1 OOJIbIIe He U3MEHIETCS.

Swift mosBouser pa6OTaTb ¢ 000MMHU TUIIAMU JIEHUBBIX 9JIEMEHTOB, HO
B CTPOTrOM COOTBETCTBHHU C ITPpaBUJIaMU.
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18.2. 3aMbIkaHUS B IEHUBbIX BblYNCIIEHUAX

C moMoT11pI0 3aMBIKAHU Mbl MOKEM CO3/[aBATh JIEHUBbIE KOHCTPYKIIUU
THhMna lazy-by-name, 3Hau€HNE KOTOPBIX BHICUUTBHIBAETCS IIPU KAXKIOM 00-
pareHnn K HUM.

Pacemorpum ipumep u3 simctunra 18.1.

Jinctuur 18.1

var arrayOfNames = ["Helga", "Bazil", "Alex"]
print(arrayOfNames.count)

let nextName = { arrayOfNames.remove(at: 0) }
arrayOfNames.count // 3

nextName ()

arrayOfNames.count // 2

B xoncTanTe nextName XpaHUTCSA 3aMbIKAaHUE, yAAJISIONIEE TIEPBLIA 97IEMEHT
MaccuBa arrayOfNames. HecMoTps Ha TO uTO KOHCTaHTa 0ObsIBJICHA, A ee
3HAaYeHMe TPOUHUIINAIU3UPOBAHO, KOJUYECTBO 2JIEMEHTOB MacCUBa He
YMEHbIIAETCH JI0 TeX 110, 0K He IIPOM30iAeT oOpallleHne K XPaHAIIEeMYCst
B Hell 3aMbIKaHUIO.

Ecam nofiTy gasbie, To MOKHO CKa3aTh, 4TO JiI00ast PYHKIINS U METO/T
ABJIAOTCA lazy—by—name, TaK KaK X 3Ha4Y€HNE BBICHUTBIBACTCA ITPU KaiK-
JIOM 00pallleHu .

18.3. CeoictBo lazy

HekoTtopble KOHCTPYKITHY si3bIKa Swift (HamprMep, MacCHUBBI 1 CJIOBApH )
MMEIOT CBOMCTBO lazy, M03BOJIsTIONee TpeoOpa3oBarh ux B jienuBbie. Hau-
GoJiee 4aCTO ATO TIPOUCXO/UT, KOT/IA CYIIECTBYIOT EMOYKH BHI30BA CBOIICTB
WJIW METOJIOB W BbIJIEJICHIE TIAMSITH W BBIYUCIICHIE TTPOMEKYTOTHBIX 3HA-
YEHWIT ABJSIETCS OECTIONE3HON TPATOi PecypcoB, Tak KaK 9TH 3HAYCHUS
HUKOT/IA He OY/IyT UCIIOIb30BAHDIL

PacemoTpuM crieyoniuii ipruMep: CyIeCTBYET MACCUB TIEJIBIX YHUCET, 3HA-
YEHUsT KOTOPOTO HEITOCPEACTBEHHO He UCIIOJIb3YIOTCS B paboTe MPOrpaMMBbl.
BaMm tpebyercs uIb pe3yibraT ero 06padoTKI METOLOM map(_: ), U TO He
B JIAaHHbBII MOMEHT, a 11o3:xe (JiucTuHr 18.2).

Jinctmur 18.2

var baseCollection = [1,2,3,4,5,6]
var mylLazyCollection = baseCollection.lazy
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type(of:myLazyCollection) // LazyCollection<Array<Int>>.Type
var collection = myLazyCollection.map{$0 + 1}
type(of:collection) // LazyMapCollection<Array<Int>, Int>.Type

B pesysibrare BbIosiHeHNs BO3BpalllaeTcs JiennBas KoJuiekius. [Ipu atom
IIaMSTh I10]1 OT/IeJIbHBIN MACCUB IeJIOUNCIEHHBIX 3HAUEHUI He BBIJIEJISIeTCs,
a BBIYMCJIEHNST MeTO/1a map (_: ) He TIPOU3BO/ISATCS /10 TEX MOP, TTOKa He TTPo-
usolizer oOpalienue K nepeMeHHoil collection.

Bcs mpesiecTh TaKoro MoAXo/ia B TOM, UTO BbI MOKETE YBEJTMUYMBATD I1€-
TIOYKHU BBI30BOB, HO TIPH 9TOM JIUTITHETO PACX0/a PECYPCOB He OymeT (Juc-
tunr 18.3).

Jinctuur 18.3

var resultCollection = [1,2,3,4,5,6].lazy.map{$0 + 1}.filter{%$0 % 2
== 0}

Array(resultCollection) // [2, 4, 6]



YacTb V.
BeBeneHue B pa3paboTKy
NPUIOXKEHNN

Mo3aan 60/blIOE KOMMYECTBO MaTepuana, ¥ HaMm rnopa caenatb HeGOMbLLON
nepepbiB. B AaHHOW YacTU KHUMM Bbl CO343AMNTE CBOW NEPBbIE MONHOLEHHbIE
npunoxexus B Xcode.

He Tak BakHO, MOMHWUTE NN Bbl BCE, YTO M3y4ann paHee, UK HET, TaK Kak
B npouecce pa3paboTku Bbl ByaeTe BO3BpalLlaTbCa K MaTepuany, noBTopsis
n 3akpennsas ero. Co BpeMeHeM, Npw OnpeaenieHHOM yrnopcTBe, Bbl byaeTe
YyBCTBOBaTb cebs B cpeae pa3paboTku Ha Swift cnoBHo pbiba B Boae.

Hapetoch, UTO 3Ta YacTb CTAHET TOMYKOM K JaNbHEMLeMy CaMOCTOSITENIbHOMY
U3y4YeHuto MaTepuana.

v/ nasa 19. KoHconbHoe npunoxeHne «CyMmma ABYX uncen»
v naea 20. KoHconbHasi urpa «OTragai uncno»



KOHCobHOEe
npunoxeHue
«CyMMa OBYyX uncen»

ITporecc o6yyeHus paspaboTke npuiiokernii B Xcode va Swift ysiekare-
JieH U uHTepeceH. MHOTHE 13 COBPEMEHHBIX YUeOHBIX MATEPUAJIOB HATIPAB-
JIEHBI He Ha TIyOOKOe TI0ITAITHOE N3yUYeH e, a Ha TOBEPXHOCTHOE U Y3KOEe
pelenne onpeeleHbIx 3a1ad. Hampumep, obydenune perenuio 3aaaau
«Kak Harucats kaibkyssitop B Xcode Ha Swifts camo 1o cebe He HAyuuT
Bac pa3paboTKe, HO eCITN K ITOMY BOTIPOCY TMOAONUTH C YMOM, KOMTIJIEKCHO,
0 XO/Ty OOBSICHSISI BECh HOBBIH 1 TOBTOPSIsI BECH TIPOIIE/IINI MATEPHUAT, TO
pesyibrat rapanTupoBan! MIMeHHo Takoro moixo/1a MHe 1 X04eTcs Ipuzep-
JKUBaThCs. 3-3a orpaHryeHuil 00beMa KHUTH 51, KOHEUHO, He CMOTY JIaTh
BaM BCE 3HAHVsI, KOTOPBIMU 06JIa/1a10, HO Bce HEOOXOMMbIE HaYabHbIE
HABBIKY BbI TIOJTYUUTE.

B 5T0i1 yacTy KHUIYM MbI BHOBb BepHeMcst K usyuennio nnrepdeiica Xcode,
MIOCJIE€ Y€TO CO3/aINM MEPBOE MPUJIOKEHIE JIJIST OTIEPAIINOHHON CUCTEMBI
macOS: nmporpammy «Cymma aByX ynicesr». HecMOTpst Ha TO 4TO OCHOBHOM
IeJIBI0 KHUTH SIBJISIETCST u3yueHne Swift, st cunraro pazpaboTKy peanbHbIX
IPOEKTOB OTJIUYHBIM CIIOCOOOM YCBOWTD M3YUYEHHBII MaTepraJl, 9T0 Hau-
GoJiee MHTEPECHBIN U MIPOCTOI Crocob cieaTh mepBbie Maru B 0CBOe-
Hun Xcode. O6paruTe BHUMaHIE, YTO MbI OYIEM B3aMMOJIEHCTBOBATD HE
¢ Xcode Playground, a ¢ mosHoneHHbIM Xcode, MO3BOJISIONINM BOILIOIIATh
B [IPOTPaMMaXx JII0ObIE BAIIH H/IEU.

19.1. O630p MHTEpdeica Xcode

[Ipesxie yem nepexouTh K CO3/IaHUIO TIOJHOIIEHHOTO TPUJIOKEHUS, pac-
CMOTPUM OCHOBHBIE 3jieMeHTBI Xcode, KoTopble OyIyT UCIOIb30BAHBI [TPU
CO3/IAaHUH TIPAKTUYECKU JIOOOTO TIPIIIOKEHNST.
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Co3paHue Xcode-npoekTa

Ha mporskeHnn KHUTH BaM TIPEJCTOUT CO3/IaTh HECKOJIbKO MPOEKTOB,
[I03TOMY OTHECUTECDh K JAHHOMY MaTepuasy co Bceil cepbe3HOCTBIO U BO3-
BpanaiTech K HeMy B cilydae BO3HUKHOBEHUS TPY/HOCTEH.

Ortkpoiite craproBoe okHo Xcode (puc. 19.1). Kak yske roBopuioch,
CTApTOBOE OKHO CJIYKUT JJIST CO3/JIJaHUS HOBBIX ITPOEKTOB U JOCTYIIa
K co37aHHbIM patee. Bo BpeMs usydenust Swift Mbl HCIIOJIB30BAIN HC-
KJIIOUNTETBHO KHOTIKY Get started with a playground. Terieph BamM He00OX0-
JMIMO HauaTh IIpollecc cosganusa Hooro Xcode-mpoekTa, Haxas Create a
new Xcode project.

E,wm:

[

Welcome to Xcode

Version 101 (10861)

‘Get started with a playground
Explora naw kieas quickly and easily.

VQ Create a new Xeode praject
%] Create an app fer IPhone, Pad, Mac, Apple Watch, or Apple TV,

Clene an existing project
Start working on semething from a Git repasitary.

(] Show this window when Xcode launches Open another project...

Puc. 19.1. CraptoBoe okHO Xcode

I[lepen BaMu TOSIBUTCSI OKHO BhIGOpa miadmona mpusioxenus (puc. 19.2).

B Bepxmeii yacTu 0KHa BaM JOCTYIIEH BHIOOP ILIAaTGOPMBI, IO KOTOPOI
Oynet pyHKIMOHUPOBATh putoxkenue (puc. 19.3).

B HACTOSIMI MOMEHT CITUCOK COCTOUT U3 CJICAYIONIUX TTYHKTOB:
Q i0S — paspaborka npuaoxeHus noj iPhone u iPad.
O watchOS — paspaboTKa MpUIOKeHus o/ cMapT-dackl Apple Watch.

O tvOS — pa3paboTKa MPUIOKEHUS 110/ TEJEBU3UOHHYIO TIPUCTABKY
Apple TV.

O mac0S — paspaboTka NPUJIOKEHUS 110J] HACTOJbHbIE U MOOWJIbHbBIE
HepcoHajIbHble KoMIbioTepsl iMac 1 Macbook.

O Cross-platform — pazpaboTka Kpocc-TmatOPMEHHOTO TTPUTOKEHUS.
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B EH 2 @ & | choosestemplate for your naw project:

macOE  Crovs-platlorm

® & B8 &)

Game Augmented Dacument Master-Datail App
Feality App Based App
— r — —_
|00
coo) o= 8) O
Page-Based App Tabbed App Sticker Pack App Message App
Framewark & Library Selection
~ o L~
=) (&) ()
— s —
Cocoa Touch Cocon Touch Metal Library
Framewnrk Static Library

Cancel

Puc. 19.2. OkHo Bbibopa WwabnoHa npoekTa

Choose a template for your new project:

[m watchOS  tvOS mac0S  Cross-platform

Puc. 19.3. Bbibop nnatdopmbl

B 9710ii ry1aBe Mbl CO3a1MM IPUJIOKEHNE /I HACTOIbHOI OIlepallMOHHOM
CHCTEMBI, TI09TOMY BaM HEOOXO0AMMO BbIOpaTh IIyHKT macOS.

Huke crincka BEIOOpA CUCTEMBI OOHOBUTCST CITUCOK JOCTYITHBIX MTA0IOHOB,
BoiGop 1absiona He orpaHndnBaeT (hyHKIMOHATLHOCTD GY/LyIiieii mporpam-
MBI — 9TO BCETO JIUIIb HAOOP IIPEAYCTAaHOBIEHHBIX HACTPOEK (HaIIpUMep,
MOJK/IIOYEHHBIX OUOINOTEK).

B mportiecce pazpaboTku BbI cMOKeTe MOPaboTaTh CO MHOTHMHU U3 HUX.
YacToTa UX MCIOJIB30BAHNS 3aBUCUT OT TOTO, KaKWe 3a/1aui Bbl Gy/ere
nepezt coboii crasuts, Ceifuac Hac unrtepecyer mabaon Command Line Tool.
Broizenmte ero, mocie vero HakmMuTe KHOTKY Next. [anee moTpebyeTcst
BBECTU HACHTH(DUKAIIMOHHBIC IAHHBIE ¥ TEPBUYHBIC HACTPOUKHU Gy ytieit
nporpammbl (puc. 19.4).
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oo > | m U < )l0 0 0
B B B 9 | Choose options for your new project: L

pradust Name: || |

Team: | Add sccount...

Organization Name: _ Swiftme

Organization identifier: |

sction
Language: | Swift B

l |

Puc. 19.4. OKHO NepBUYHON HACTPOMKMN NMPUIOXEHUN

B xone HaCTpOf/’IKI/I BbI CMOJKETE OITPEJCJINTD CACAYIONINE ITapaMETPbI:

QO Product Name — HasBaHue Oyaylero npoekra. Beegure "Swiftme-
FirstApp".

O Team — Tak Kak MBI He TJIAHUPYEM pa3MeliaTh TPOrpaMMy B MarasuHe
MPUJIOKEHNH, TAaHHBIN MyHKT OCTaBUM 0e3 U3MEHEHU .

O Organization Name — Ha3BaHe pa3paboTunka mpoekTa. Beeaure Ha3Ba-
HuUe Balieil GpupMbl WJid CBOU UM U (haMUJIHIO.

O Organization Identifier — ngenTHUKaTOp Barero paspadoranka. OObIYHO
B KauecTBe WIeHTU(DUKATOPA UCIIOJIB3YIOT TIePeBEPHYTOE JOMEHHOe
VM3 Balllell OpraHnu3aliuu, HarpuMep "com.myorganization”. I[Ipu atom
Xcode He cBa3bIBaeTca ¢ KaknM-1160 jomeHoM B CeTu, ero 1esb co-
CTOWT JIUIITh B TOM, YTOOBI OTHO3HAYHO WAEHTU(DUIIIPOBATH pazpaboT-
yika. Organization Identifier JoJIsKeH ObITh YHUKAJIBHBIM CPEAN BCEX Pas-
paboOTYMKOB, pasMelIaonX CBOU IpuIoxkenus B AppStore. Beaure
IIPOU3BOJIBHOE 3HAUYECHUE.

QO Bundle Identifier — faHHag CTPOKA reHEPUPYETCs aBTOMATUYECKU U CO-
CTOUT U3 UMEHU Balllell OPraHu3aiiuy U Ha3BaHUSI BAIIEro IPOEKTa. ITO
VHUKATBHBIN UACHTU(HUKATOP BaIero npuiioxkerrs. OH 4yBCTBUTEICH
K PErucTpy.
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QO Language — sI3bIK MPOTPAMMUPOBAHUST, HA KOTOPOM Oy/IeT HATIMCAHO
Ballie npusiokenve. Bam cienyer BoiOpars Swift.

IMoxrBepanm cosnanue Xcode-TipoekTa, HaskaB KHOMKY Next 1 yKa3aB MECTO
JIJTST €T0 COXPAHEHWSI.

NHTepdenc Xcode-npoekTa

Ilepen Bamu oTkpoeTcs pabouast cpega Xcode (puc. 19.5).

0@ P | W wmereniace By b || S-S Rendy | ey 1512 i [} EIE=N=N=)
BERQASEOS BHE < B wlneruie (B
v [ Swime-Fnapy Mi ) mswnmernuegs  Geews M Tep  BuldSetings  MadPhases (b uies Mesiy and Time
¥ [ Swiftrea-Firstasn t 1 Hame | Evitira-Fiestace
b e L rian
P Preduets Swiftma-FeviAppacedeprs| B
Choous Info.plint File_ Full Fath A faiming, nand
At intormaten/
¥ Sigeing Firstapp aesdeprl °
8 Astomascaty manage signng Prafect Documest

Toam | A eeou_

Privisioning frefle Nong Reguined
Ao | Brubly Dy i

Depizyment Tarpet B

W Linked Framawarics snd Lbeariss

A tramewsrics & oraries here

Puc. 19.5. Pabouas cpeaa Xcode

NMPUMEYAHUE Xcode npocTo co3gaH ans Toro, Ytobbl 3phekTVBHO NporpamMMmpo-
BaTb. KaXablll ero sneMeHT npefHasHauyeH Ans 6biCTPOro U ynobHOro pasMelleHus,
a TaKXe HacTpoVKkM HeobXoanMOro yHKLMOHaNa BaluMX NPUIOXKEHWI.

Nurepdeiic Xcode-mpoekTa oTanvaeTcst OT yKe 3HAKOMOTO Bam Xcode
Playground. Ero pabouast cpeia mpeocTaBisieT TOCTYT KO BceMy (hyHK-
[UOHAJTY, C IOMOIIBIO KOTOPOTO CO3/IAIOTCS U YIIPABJISIOTCS IIPOeKThl. OHa
ABTOMATUYECKH TIOICTPANBAETCS TIO]] PeraeMyio 3amady. Ha puc. 19.5 uso-
GpaskeH OIH U3 MHOKECTBA BAPUAHTOB BHEITHETO BU/IA paboueil cpebl.
Co BpeMeHeM BbI y3HAETE BCE BO3MOXKHOCTH ITOI IIPOTrPAMMBI.
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Pabouaa cpega Xcode cocTOUT U3 IISATH OCHOBHBIX pabounx obacreil
(puc. 19.6): Navigator Area (TtaHesb HaBuraiuu), Toolbar (T1aHes b HHCTPY-
MeHTOB), Utilities Area (TTaress yTusnT), Debug Area (TTaHesTb OTTaIKH, TIOKA
YTO CKpbITA) U Project Editor (pe/lakTop MpoeKTa).

MPUMEYAHMUE 3HauyeHMs HEKOTOPbIX MOMeN Ballei paboyeli cpeabl Xcode u cpeasl,
M306paxkeHHOW Ha puc. 19.6, MOryT OTMYaTbCA.

[Maness uncrpymenTos (Toolbar) HaxoMUTCst B BepXHeil yactu paboueit
cpennt Xcode. B ee 7eBoit wacTt HAXOAATCS KHOTKY 3aMyCKa M OCTAHOBKIH
IIPOEKTA.

BosbIioi pssMOYTOJIbHUK TIOCEPEHE TTaHeJn MHCTPYMEHTOB HOCUT Ha-
3BaHue naHesu craryca (Statusbar). B Heil oroOpaskaiorcst Bce AeiCTBUS
W TIPOIIECCHI, KOTOPBIE MPOUCXOAT ¢ TpoekToM. Harmpumep, Korna BbI 3a-
IIyCKaeTe IIPOEKT, B JaHHOI 06acTi 0TOOpaKaeTcsl KasKAblil mar cOopKu
BAIIETO MTPUJIOKEHHSI, 2 TAKKE BOSHUKAOIINE OMIMOKH,

( Toolbar I s it ) B by i | | Switims-Piestapp: Rasdy | Tadiy a2 1313 )< OID0O)
(F— = OWig. - N g 1
,Navigation Area. . .I Project Editor | Utilities Area
eha i G rera Sascmrce Tagn ik Sattingn s Prases S e
] i Frveken o - Prstros
) i gwift T identity - “
e s
R Products
Smafrme-FaiApp scocepes; b
Choose Info phat Fle Pl Pa Userafadmin/Litr syl
Autznrve bformation!
Smifrma- P App St
¥ Eigaing Forvthpp modepee] -]
¥ AeTaUCaty Tanag sgning Froject Docwment
" oot Farmat x?nnn_lnn-u?munhb )
e
O ey e —
Claws Preda
Provioning et None Becuired
AdHos. | trasle v T
maers uving | Spaces 2
¥ Dapleymant Infe b SRR = _.__'.:
) Wras ey
Depioyment Target |0 2J
 Linked Fromowarta snd Lbvicisa
have Statuy
Add framarworks & Warars b
\+ @ aﬂJ_L r.. WV,

Puc. 19.6. OcHoBHble obnactv paboueli cpeabl Xcode

C mpaBoii CTOPOHBI MAHETN UHCTPYMEHTOB PacIoIaraioTcsa Tpu Habopa
KHOTIOK: OJTHA OT/IeJIbHAS U JIBE TPYIIIIbI 110 Tpu KHONKU (puc. 19.7).
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1 = I IE=1=0

Puc. 19.7. KHonkwv B npaBoii Yactu Toolbar

C mOMOTITBIO TIEPBON KHOMTKU MOYKHO TIOTYYUTD AOCTYI K GUOIHOTEKAM
CHUTITETOB, 0GBEKTOB ¥ MEIUAPECYPCOB. MBI BOCTIOIB3YEMCsI €€ BO3SMOJK-
HOCTSIMU TTO3KeE.

KHoriky 13 1iepBoii TpeXKHOTIOYHOM TPYIIIIBI TTO3BOJISIIOT MTEPEKII0YATHCS
MEK/Y Pa3IunIHbIMA KOH(PUTYPAIUSIMU PeJlaKTOPa MPOEKTa:

QO Standart Editor (akTUBEH 110 YMOIYAHUIO ) OTOOPasKaeT PEIaKTOP IPOEKTA
B BUJIE OAHOI paboyeii 30HbI.

QO Assistant Editor feinT peakTop Ha HeCKOJIbKO pabounx 30H. Hampumep,
BBI MOKETE OJTHOBPEMEHHO Pe/TaKTUPOBATh HECKOJBKO (haiiToB co cXo/1-
HBIM KOZOM WJIU IPUMEHKUTH CXEMY, IIPU KOTOPOi OyAeT 0JHOBPEMEHHO
0TOOPAKATHCS KOJI TPOEKTA U BU3YalbHBIN HHTEPMENC IPUITOKEHNSL.

Q Version Editor mpeBpariaeT Bary pabodyio 30Hy B CBOEOOPA3HYIO MAIITHHY
BPEMEHH U TI03BOJISIET PAOOTATh ¢ MPEIbIAYIINMU BepCHsiMu (hailion
mpoekTa. Ita PYHKIM OCTYITHA TIPU HATMYUU HACTPOECHHON CUCTEMBI
KOHTPOJIST BEPCHI.

C oMoIIbio IPaBoOTo Habopa KHOTIOK BBl MOJKETE YIIPABJISATH OTOOPAsKEHH -
eM obuiacreii paboueii cpenpl Xcode-npoexTa. IIpu aTOM 711 aKTUBUPOBAH-
HBIX KHOTIOK MCITOJIb3YETCST CHHUT IIBET, [IJIs ICAKTUBUPOBAHHBIX — CEPBIHL.
[leskHUTE 110 CEPOIi IEHTPANbHON KHOIIKE, II0C/Ie Yyero B paboyeil cpeje
Xcode nosiButes obamacts orsanku (Debug Area) (puc. 19.8).

= »

& Filter All Dutput & © Filter W id

Puc. 19.8. O6nacTtb oTnagkn Xcode-npoekTa

[IesKHITE HECKOIBKO Pa3 MO KasKA0N M3 KHOTIOK TAHETN 0TOOPAKEHNUsT
obJracTeii 1 IoCMOTPUTE, YTO U3MEHUTCSE B paboueii cpese Xcode.

O [Ipu naxkaTuy Ha KHONKY [ ] OyJer CKphIBaThCA/0TOOpaKkaThCs Ia-
Hesrh HaBuranuu (Navigator Area), ¢ TTOMOIIIBIO KOTOPOH MOKHO Tiepe-
XOIUTDb Mexay dalliamMu, a Takke APYTUMHU KaTeTOPUAMU Balllero
MTPOEKTA.
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O Kuonka [] 1o3BoJisieT CKpbITh/0TOOpasuTh 00sacTb oraagku (Debug
Area), KOTOPYIO BbI OyIeTe UCIIOJIb30BATh B IIPOIECCE TIOMCKA 1 YCTpa-
HEHUST OLTUOOK.

O C nomomurbio knonku [ Gyger ckpbiBaThest/0TOGPaKaThCS AHEb
yrusmt (Utilities Area). Ee 0CHOBHBIM HasHauU€HUEM SIBJISIECTCST 10OaBJIe-
HUe B [IPOeKT (PYHKIIMOHAJIBHBIX U IpadnyeCcKUX 3JIeMEHTOB, IIPOCMOTP
1 MOZIM(UKAIHST PA3TIMIHBIX aTPUOYTOB, & TAKIKE OCTYTI K CIPABOUHON
nHpopmarmm.

B npottecce 00yueHust Mbl T0paboTaeM ¢ KaskAOH U3 OMMCAHHBIX BbIIIE

naxeseil.

19.2. MoaroToBka K pa3paboTke NpUIoXeHus

B nasnpHeiinem Mbt 6yem moapodHee H3ydarh KKIYIo 00JIacTh 1 ee (hyHK-
IroHasbHbIe sseMenThl. Cefiuac mepeiizieM K paspaboTke KOHCOJIBHOTO
npuirokeHus «CyMma JIByX 4ucesr».

MPUMEYAHME KoHconbHble npunoxeHus B macOS 3anyckaroTcs n paboTaloT B cpe-
[ie nporpaMmbl TepMUHan, KOTOPYIO Bbl MOXKETE HaliTM B macOS B nanke MporpaMmbl »
YTuUnuTl.

Hamuue ynobroro unrepgdeiica — ato 06s3aTenbHoe TpebOBaHKE TTPAKTH-
4ecKH K o060t mporpaMme. B HEKOTOPBIX CIyYasx HET CMBICTA HAHNMATD
podeccuoHaNbHOro An3aiinepa WK lyMaTb O TOM, KaK [IPaBUJIbHO pac-
MIOJIOKUTD 3JIeMeHThI. Bee 3aBUCUT OT perraeMoil 3a/1aun, KoTopast 1 oTpe-
messieT cmocod noBeeHnst nHGOPMAIIH 0 TIOb30BaTesst. BoamoxHo,
BaleMy MPUIOKEHUIO OY/IET 0CTATOUHO HHTEP(hEHica KOMaHIHOM CTPOKH
WJIY OHO JIOJIZKHO Oy/1eT paboTaTh TOJIBKO Ha TUIAHIIIETAX, 2 ObITh MOKET, JIJIst
€T0 UCTOIB30BaHMS TIOTPeOYETCsT IUCTITEl ¢ auaronasbio ot 21 mrotiva. TTo-
BTOPIOCh, BCE 3aBUCHUT OT TOCTaBJIeH O 3aj1aun. Ho B mobom ciryvae Beera
crapaiitech HaliTu HanGoJee TTPUEMIEMBIH /7t TPOrpaMMbl UHTEpdEiic.

Barmu nmporpamMmbl Beerjia 10KHBI 00J1a/1aTh I0CTAaTOYHBIM YPOBHEM Y00~
CTBa IIPU UCIIOJIb3OBAaHWH, YTO B IIEPBYIO O4Y€pe/ib 1 O6eCHeLH/IBaeTCH CIIO-
cob6oM oToOpakeHnss MHGHOPMAIMK U B3aUMOIEICTBUS ¢ IPUIOKEHUEM.
[TpusoskeHme, KOTOpoe Mbl pazpabaTbiBaeM, He OyJIeT UMETh KaKUX-11ub0
rpadUyYeCcKnX 9IeMEHTOB, KpOMe KOMaHIHOM cTpoki. OHO Oy/IeT 3arparim-
BaTh y MOJb30BATEJIS [[BA YNCJIA, 2 3aTEM BbIBOAUTH UX CYMMY.

ITpeskze yeM IpUCTYNIUTH K paspaborke, obpaTrmMcs K obsactu Navigator
Area, pacIIOJIOKEHHON B JIeBOii yacTu paboueii cpeant (puc. 19.9).
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¥ [& Swiftme-FirstApp
¥ || Swittme-FirstApp
=) main.swift

» || Products

Puc. 19.9. NaHenb Navigator Area

C 1OMOIIbIO TUKTOIPAMM, PACIIOJIOKEHHBIX B BepXHeil yactu obaacTu
HaBUTAIMH, BBl MOKETE MEPEKITIOUATHCI MEXKIY E€BATHIO PA3TNIHBIMU
paszenaMu HaBUTAIMK Baliero rmpoekta. [lo ymosuanuio Navigator Area
orobpasaet Project Navigator (HaBuraTop npoekra). HeBaskHO, Kakue
PeCypChl BXOJISIT B COCTAB BAIllero MPoeKTa: (paiiibl ¢ MCXOTHBIM KOJIOM,
MO/IeJIN JIAaHHBIX, CIIUCKUA HACTPOEK, (ailyibl packajipoBOK (UTO ATO TAKOe,
BbI y3HaeTe 11033Ke), — Bce OyaeT 0ToOpakeHo B HABUTaTOPe MPOEKTa.
Ceiiuac Baul POEKT COCTOUT TOJIHKO U3 Habopa 1aloK u oHoro daiiaa
main.swift.

Bepxumuii asemeHT npesictaBieHHOTO JiepeBa B Project Navigator mMeeT Ha3Ba-
HUe, COBIIJIaloliee ¢ Ha3BaHMeM poekTa Swiftme-FirstApp. OH oripejiesisieT
Balll ITPOEKT B 1eI0M. BbIjiesinB ero, Bbl MOXKeTe TIepeiTi K KOH(MUTrypupo-
BAHUIO MTPUJIOKEHUS WU, IPYTUMU CJIOBAMU, IEPEUTH K €70 HACTPOUKAM.
B 6y[[yH_[I/IX TylaBaX Mbl ITIO3HAKOMUMCA C HEKOTOPBIMU M3 HUX.

ITomumo (l)anIa, B COCTaB IMTPOEKTA BXOJAT /ABEC MAITKM!

Q Swiftme-FirstApp — rpylina pecypcos, BCerja UMeEIOas Takoe Ke UM,
KaK ¥ caM TIPOeKT. B lanHoii narke rpynmmpyioTces Bee Gaiiiibl 1 pecyp-
CBI, KOTOPBIE UCTOJIB3YIOTCS B Batiell mporpamme. C ee MOMOIIBIO BbI
JIETKO MOJKETE OPraHnu30BaTh CTPYKTYPY BCEX BXOAAIINX B COCTAB IIPO-
eKTa PECYPCOB, B TOM YHUCJIE C IIOMOIIBIO CO3IaHKsI COOCTBEHHBIX MAIOK.

QO Products — marka, cofiepsraliast puiokeHue, Kotopoe oyzuer chopmu-
POBAHO TIOCJIe 3aITyCcKa TIPOEKTA.

B Project Navigator packpoiite cogep:krmoe manku Products. Ber yBuamTe, uto
HazBanue aiina Swiftme-FirstApp (co 3HAYKOM KOHCOJIBHOTO TIPUJIOKEHUS
CJIeBa OT HETO) HATMMCAHO KPACHBIM ITBETOM. JTO CBA3aHO C TEM, YTO ITPOEKT
etiie He OB 3aMyIIIEH, a €r0 UCXOHbII KO/l He OTKOMITHJIMPOBaH.

Teneps menkHUTE 110 (hatiay main.swift. Ber yBuanTe, uto Project Editor n3-
MEHHTCS: B HEM 0TOOPasuTCs peJakTop Koja. Takike U3MEHUTCS 1 IIaHeJ b
Utilities Area.

MPUMEYAHME daiinbl ¢ pacluMpeHveM swift coaepxaT UCXOAHbIN KOA NMPUIOXEHUS.
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MPUMEYAHMUE B 3aBNCYMOCTY OT TOr0, KakoW O6BEKT B NaHENN HaBUraLun SBNSETCS
aKTMBHbIM, coaepxmmoe Project Editor n Utilities 6yaeT cooTBeTcTBYHOWMM 06pa3oM m3-
MEHSITbCS.

B ciyuae, korza B maHe M HaBUraluy BhIOpaH (ailjl ¢ UCXOAHBIM KOLOM,
KOTOPBIM U ABJIAECTCA Main.swift, B peIaKTOPE MTPOEKTA MOABIACTCA BO3MOXK-
HOCTb U3MEHATD €0 COLEPIKUMOE.

19.3. 3anycKk npunoXxeHus

Ceituyac MbI pPaCcCMOTPHUM 3allyCK CO3/1aBa€MOI'0 IIPUJIOKECHU. ITOT IIpo-
IIecc Bcerjga BKAIIOYaeT O/JHU M Te JKe IIaru 1 He 3aBUCUT OT H]IaT(bOprI,
IO KOTOPYIO BbI pa3pa6aTbIBaeTe TIPUJIOJKEHUE.

Tak kax pazpabaTbiBaeMoe MPUTOKEHIE SBISIETCS KOHCOTBHBIM, /75T OTO-
GpakeHUs PE3YIBTATOB €ro paboThl U B3AUMOJICHCTBUS C HUM, KOHEUHO
Ke, UCIOJIb3yeTcss KoHcomb. OHa HAaXOUTCS B TIpaBoil yactu Debug Area.

Orobpasure (ecau ckpbiTa) obsacth Debug Area cpeapl Xcode-poexra,
a B KauecTBe aKTUBHOTO (haiiia B 00JacT HaBUranuy BhibepuTe main.swift.

B namubIil MOMEHT BBIBOA Ha KOHCOIM Xcode MycT, Tak Kak TPHI0KEHNE
ellfe HU pasy He ObLIO 3aIYIIEHO 1 He IPOU3BO/IIIIO KAKUX-THOO0 BBIBOJIOB.
Ecav B3TITHY Th Ha KOJI, HATMCAHHBIN B pefaktope (ucTuHT 19.1), To BB
YBUIUTE TUPEKTUBY import 1 hyHKITUIO print(_:).

Jinctmur 19.1

import Foundation
print("Hello, World!")

HamomHio, uyto yHKINs print(_:) IIpe/iHa3HavYeHa JIJisl BBIBO/Ia TEKCTOBOM
nHGOPMAINH Ha KOHCOJTb. B KauecTBe BXOJHOTO apryMeHTa OHa ITPUHUMA-
eT JJaHHbIe, KOTOPbIe HEOOXOMMO BHIBECTH.

Yro0bl MPUIOKEHIE OCYIIECTBUJIO BEIBO MH(MOPMAIINHI HA KOHCOJIb, OHO
JIOJKHO OBITH 3amyiieHo. [l yrpasieHust paboTol MPoeKTa B JIEBOW ya-
ctu Toolbar pacrniosioskeHb criertnaabHbie KHOTKY (puc. 19.10).

> | =

Puc. 19.10. KHornku ynpaeneHusi paboToin NpunoXxeHus

Krorka ¢ uzobpaskeHueM cTpeiky, HasbiBatomiascs Build and run, akTuBu-
pyer cOOPKY TPUIIOKEHHUS C €r0 TOCJAEAYIONM 31Ty CKOM.
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KHomka ¢ KBajipaToM MO3BOJISIET IOCPOYHO TIPEKPATHUTE TIPOTIECC COOPKH
WJIH 3aBEPITUTH PAOOTY 3aIMyIEHHOTO MPUJIOKEHUS.

Tenepn 3amycTim Haie npusioxenue. [yist aToro Haxxkmurte KHOTKY Build and
run. OOparuTe BHUMAHKE, YTO TEKYIIeEe COCTOSTHIE MPOIecca 0TOOpasKaeTCst
B Statusbar (pric. 19.11). Crycrst HeCKOJIBKO CeKyH I Ha KOHCoJIH (B 00acTu
OTJIAJIKW ) BbI YBUIUTE BBIBOJL BAIIIETO KOHCOJIBHOTO MTPUJIOKEHUS, KOTOPBII
ocymiecTBuiaa GyHKIMS print(_:) (puc. 19.12).

’ | Finished running Swiftme-FirstAop : Swiftme-Firstdpp ‘

Puc. 19.11. Statusbar oTobpaxcaeT Tekyluee COCTOSHUE NPUNOXKEHNS

Hello, World!
Program ended with exit code: @

Al Qutput & @ Finer ® OO

Puc. 19.12. BbiBOA Ha KOHCONb

Tereps, eci 06paTUThCst K Project Navigator, ToO MOKHO YBHJIETh, 4TO B ITall-
ke Products aiis Swiftme-FirstApp n3mMeHuJ CBOH 1IBET C KPACHOTO Ha Yep-
HBIH. ITO TOBOPUT O TOM, YTO OH OBLJI ABTOMATHYECKU CO3/IAaH U COXPAHEH
Ha JIMCKe Balllero KoMITbioTepa. BoiemuTe (aiis mearaxom jieBoi KHOIKH
MBIILK 1 TI0cMOoTpuUTe Ha Utilities Area. YoeauTech, uTo ak THBUPOBAH Pasaest
File Inspector ('[9 ). ATpubyT Full Path yKasbiBaeT myTh Ha PACIIONOKEHNE
aKTUBHOTO pecypca, B IAHHOM CIyvae 3TO CKOMITMIIMPOBAHHOE KOHCOJIbHOE
npusosxkenue (puc. 19.13). Yro6bl OTKPHITH ero B Finder, 10CTaTOYHO IEJIK-
HYTb Ha KHOTIKE ¢ n300pazkeHueM cTpesku ( €y ), PACIoNOKeHHOI cripaBa
ot myT. Hakmute Ha Hee, U riepesi BaMU OTKpoeTcs (haliyioBbIil MEHeKep
Finder ¢ daiisiom KoHCOMBbHOTO npuJioxkerust (puc. 19.14).

one
Identity and Type
Name Swiftme-FirstApp

Full Path [Users/admin/Library/
Developer/Xcode/
DerivedData/Swiftma-
FirstApp-
foknfjisuzpadhgesramyjhhbo
qt/Build/Products/Debug/
Swiftma-FirstApp [+]

Puc. 19.13. MaHenb atpmbyToB daitna SumOfNumbers
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ece [ Debug
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Puc. 19.14. PacnonoxeHue nporpammbl SumOfNumbers

3arycTuTe IpUIOKeHNe, IBAK/IbI IIETKHYB 1T0 HeMy B Finder, 1 BBI YBH-
JITE Pe3yJIbTaT ero BBINOJIHeHUs B mporpamme Tepmunain (puc. 19.15).

0@ @ admin — Swiftme-FirstApp — B0x24

Last login: Thu Mar 28 13:85:36 on ttysf8l E
mac:~ adming flUsarsfadminflibrary/Davelopar/Xeode/DarivedData/Swiftme-FirstApp—f
okariisuzpedbgcsramxihhbugt/Build/Froducts/Debun/Swiftme-Firstapp ; exit;

Hello, Worldl

logout

Saving session...

...copying shared history...

...saving history...truncating history files...

.- .completed.

Deleting expired sessions...1? completed.

Puc. 19.15. Pe3ynbtat pabotbl nporpammbl SumOfNumbers

19.4. Koa npunoxeHus «Cymma aByx umcen»

PaszpabatsiBacMoe MPIJIOJKEHIE TIOKA EITie He CIIOCOGHO PelaTh BO3JIOKEH-
HYIO Ha HETO 3a/1a4y 110 CJI03KEHUIO IBYX BBEJEHHBIX TT0JIb30BATEJIEM YNCEJL.
Jliist aT0TO IOTPEOYETC ST HATIMCATD TIPOTPAMMHBIN KOJI, PEATM3Y IO TaH-
HbIH (pyHKIIMOHAN. B Project Navigator miiestkauTeE 110 (haiimy main.swift n yia-
JIITE 13 HEro BCe COoJepKIMoe (KOMMEHTAPUH YAAIATh He 00I3aTeNbHO).

HamomHI0, uTO paspabaTbiBaeMasi IiporpaMma J0JKHA 3alpaliuBaTh
y TIOJTh30BATEJIsI 3HAUEHUS [IBYX apIyMEHTOB, TPOU3BO/IUTD UX CIOKEHUE
U BBIBOJIUTH Pe3yJIbTaT Ha KOHCOJb. {y1g osrydeHns 3Ha4yeHnit, BBOAUMBIX
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C KJIABUATYPBI, B KOHCOJIbHDIX IPUJIOKEHUAX CIYKUT (DYHKIMA readLine().
Ona oxxuzaeT BBO/IA JAHHBIX C KJIABUATYPDI € TOCIEAYIONUM HaKaTHeM
KHOIIKH Enter, 11ocJie yero Bo3BpalljaeT 3HadyeHue Tuia String? (onuuo-
HaJIbHBIN CTPOKOBBIN THUTI JJAHHBIX ).

HarmiiieM Ko, KOTOPBII Gy/IeT 3alpalliniBaTh 3HAUEHUSI ITAPAMETPOB a U b
(smuctunr 19.2).

Jinctuur 19.2

print("BBeauTe 3HayeHue nepBoro aprymeHta")
// nony4eHue nepBOro aprymeHTa

var a = readLine()

print("BBeanTe 3HayeHue BTOpOro aprymeHTta")
// nony4eHue BTOPOro aprymeHTa

var b = readLine()

Curemytoneit 3ajiaueil CTaHeT MOJICYET CyMMBI BBEJIEHHbBIX 3HaYeHuid. [lJis
9TOro TpebyeTcs co3/Aarh ClelnaIbHy 0 (DYHKIMIO sum(_:_: ), IPUHIMAIO-
VIO Ha BXO/[ IBA 3HAYCHMA TUTIA String? B KaueCTBe OIepPaH/IOB Olepalnun
cioxenus. HecMoTpst Ha TO uTO Hallle IpUIoKeHne TpedyeT J0BOJbHO
MaJIo KOJla, HEMHOTO OTITUMU3UPYEM €T0 CTPYKTYPY, HalucaB (PyHKITUIO
sum(_:_:) B OT/IeTbHOM (paiie.

[IlenxHuTE TPaBOIl KHOMKOW MBIIIIH Ha Tanke Swiftme-FirstApp B Navigation
Area 11 BbiGepuTe IIyHKT New File.... B mosBuBIIEMCst OKHe BbiGepuTe Swift File
(puc. 19.16), Haskmure Next 1 BBemTe MM func /i1 co3aBaemMoro damJia.
[Tocre naxarus Create (haiisn mosiutcst B Navigation Area.

[lenxknute o daiiry func.swift, B KOTOpoM MbI peasndyeM (GyHKIIUIO
sum(_:_:), IpelHa3HAuYeHHYTO JIJIT CIOKEHUS IBYX yuces. Bxomaupie ap-
ryMeHTbl GyHKIIKE OyyT UMeTh TUIl String? (COOTBETCTBYET THILY BO3-
BpaiaeMoro GbyHKIel readLine() 3HAUEHM:T), 2 BHYTPH €€ Pean3aiuu
Tiepest oreparueii CIoKeHust — MpeodpPa3oBbIBATHCS K Int.

YrpocTuTh mporiecc co3anust (GyHKIUN TIOMOTYT KOJIOBbIe CHUTIIIETHI. Ha
nanesn Toolbar HaskMKTE KHOMKY Library ¢ n3o0paskeHreM JIBYX (DUTYPHBIX
CKOBOK, TI0CJIE YeTO OTOOPA3UTCST CIIUCOK KOJOBBIX CHUIIIIETOB. [lajiee ¢ mo-
MOIIIBIO [10JIsI IToMcKa OThUILTPyiiTe ux 10 dpase «func». Cpean orobpa-
3UBIINXCS 3JIEMEHTOB JIBAKBI TETKHUTE TI0 Swift Function Statement. B pe-
3yJIbrare 9THX AeUCTBUI B 00J1aCTH PeaKTopa HOABUTCS MIabI0H (QYHKIVH,
B KOTOPOM MOTPEOYETCsI 3aI0JHUTD HECKOJIBKO 1oJteii (puc. 19.17).

BoieB moJie name B mabJI0He, Bbl CMOKETE BBECTU UMsI (DYHKIIMH, a C [0~
MOTIBIO KJTABUIITY Tab Ha KJaBUaType — MEePECKaKUBaTh K CJAEAYIONIEMY
TpebyemMomy 1oJro. Mcrnoibayst co3aaHHblil IabaoH, HAmuIuTe (QyHKIIO
sum(_:_:) (smecruaT 19.3).
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Choose a template for your new file:
s wachos  wos  ([IE [ ¢ |
Source i
B m
Coeon Class Ui Test Linit Test Objective-C: File  ©
Casp Class Case Class
~ - !
h C Cr+ N
Header File C: Filn Cas Flle Ketal File
User Interface
S
) & [] L] 5|
Storyboard Apgplication Window View Empty ‘
| Cancel Previous Next

¥

Puc. 19.17. Koposblii cHUNNET yHKUMK

Jiuctuur 19.3

func sum(_ a: String?, _ b: String?) -> Int {
return Int(a!)! + Int(b!)!

}

3AANAHUE

OTBeTbTE, C YEM CBS3AHO TO, YTO MPU BbIYUCIIEHUU 3HAYEHWUS MapaMeTpa result wc-
nosib3yeTcsi No ABe Napbl 3HAaKOB BOCKML@HMS A1S KaXKAOro apryMeHTa onepaumu co-
KeHusl, Hanpumep “Int(a!)!"?

PELLEHME

3HaueHue, nepeaaHHoe Ha Bxoa GyHKUMM Int(_:), HE AO/MKHO 6biTb OMLMOHASbHbBIM.
C 3TVM CBSI3aH 3HaK MPUHYAUTENILHOrO M3BNEYEHNs] OMLUMOHANBHOMO 3HAYEHNSt BHYTPU
Int(_:), TO eCTb MePBbIi 3HaK BOCKMLAHUS.

OnepaTtop cnoxeHust BHYyTpy yHKLMKM sum(_:_:) MOXET NPOM3BOANTbL OMepaLmio Co-
XEHWS TONMbKO C HEOMUMOHANbHBIMU 3HAYEHWNAMU, B TO BpeMs Kak yHKums Int(_:)
B KauecTBe pe3y/ibTaTa CBOel paboTbl BO3BpallaeT 3HaveHne Tuna Int?. VIMeHHO no
3TOMN NpUYMHE CTaBUTCS BTOPOI 3HAK BOCK/IULIAHWSI.
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Hecwmorpst Ha To uTo hynkims sum(_:_:) onucana B caiise func.swift, ona
MOJKET HCII0JIb30BaThCs1 6€3 KaKuX-J1nb0 OTPAaHUYEHUH U B APYTUX (haiiiax
npoekra. Jlo6asbre B KoHel| (aitna main.swift Ko us mucrunra 19.4.

Jiuctmur 19.4

let result = sum(a, b)
print("Pe3ynbTaT cnoxeHua - \(result)")

[Tosnpasisio, Bama nporpamMma rotopal 3aycTuTe ee u ¢ TOMOTIBIO KOH-
COJTU B TIAHEJTN OTJIAJIKK MOTPOOYITE TPOU3BECTH CIOKEHUE ABYX TUCET
(puc. 19.18).

Ocranoch JUIb COXPAHUTb IIPOTPAMMY B BH/I€ aBBTOHOMHOTO TTPUJIOKEHMSI.
Bbl yoke 3Haere ofuH c1ocod HOJIyuYnuTh K HeMy J0CTYII, OTKPBIB ero B Finder
¢ omortieio atpubyTa Full Path. Ho ects erte opma criocod: B Project Navigator
B nanke Product BeiGepure (aiis Swiftme-FirstApp, 3axmuTe Opt (Alt) u miepe-
TaIUTE €r0 B IIPOU3BOJIBHOE MECTO HA BallleM KOMIIbIoTepe (HAIpUMeD, Ha
paboumii CTOJ MM B IPOTPAMMDI ).

BEeAWTe 3HaueHWe NepBOTO apryMeHTa
4

BEEAWTE 3HaueHWe BTOPOTO apryMeHTa
3

PeaynsTaTt cnomeHusa - 7

Program ended with exit code: @

Puc. 19.18. PaboTta KOHCOMBLHOIO NPUIOXKeHWst B 061acTv OTNaaKu

Hanucannas nporpamMma HenzeasnbHa, oHa OyeT BecTu cebst HEKOPPEKTHO,
HanpuUMep, IpU BBoJe OYKB B KauecTBe 3allpallnBacMblX 3HaueHuii. Jla
1 BOOOIIIE TO, YTO HAJIMYKe 3HAUYCHUI B ONIMOHANAX He IPOBEPSIETCS, —
9TO yKAaCHO, HO BBl UCIIPABHUTE TO CAMOCTOSATENbHO IPU BBITOJHEHUN
JOoMaIIHel paboThL.



KOHCOMbHasa urpa
«OTragam umcno»

Koncostb 3aMmevaTesibHO TIOJXOAUT JIJIST CO3/IAaHUSI TIPOCTBIX B Peasn3aliiu
MPUJIO’KEHWH ¢ MUHUMAJIbHBIM (DYHKIIMOHATIOM. B 9TOi1 r1aBe MbI co3/1a-
M urpy «OTrajail unciao», B KOTOPO# MOJIb30BaTENb OJIKEH OTTaaTh
caydailHOe YUCJI0, 3araJlaHHOe KOMITBIOTEPOM.

CyTb UTPHI B CJIEYIONIEM: KOMITBIOTED 3arajIbIBaeT IIeJI0e YHCIO B THATIa30-
He oT 1 710 50, @ UTPOK IBITAETCS YTajIaTh €10 32 MUHIUMAJIbHOE KOJIMYECTBO
x0710B. [Tociie Kax 10 MOMBITKU TPUIOKEHUE JOJKHO COOOIATh, KaK
BBEJIEHHOE YHCIO COOTHOCUTCS € 3aTAIAHHBIM: OHO OOJIBIITE, MEHBITIE TN
paBHo emy. VIrpoBoii nipotiecc ipogieMoncTpupoBat Ha puc. 20.1.

eCe 4 admin — WhatNumber — WhatMumber — 80x24

Last 1ngin: Thu Mar 7R 14:38:78 an TrysAal E
mac:- admind fUsersfadmin/Library/Developer/Xcode/DerivedData/WhatNumber—gznolzf
lafinpaphjbiatgsnxnrw/Build/Products/Debup/WhatNumber ; exit;
KOMNLKTEP CNy4aiMuM 0BpasoM 3arafan 4ucno. Hau TpebyeTcn 0TrafaTe erc.
BEEQUTE BIPMAWT UUCNA W WINMMTE Enter

23

Bam BAPHBHT MEHLWS 3JATANBHHOTE YHMCna

BEOQUTE BIPHAHT YMCNA W HAMMMTE Enter

1

Dalw BapMaHT MEMDWS JATANAHHOTC 4MCna

Beeaute papmaT uvcna v waxmnTe Enter

b4

Bal BAPUIHT BONLWE JATIRIHHOTO UMCNI

Boeuuie sapran) wacna w mamsnie Enler

15

Bal BAPWAHT MBHEWS 3IATARIHHOTE “WCNa

BEEQUTE BIADMAWT UUCNA W WINMMTE Enter

25

Baw BAPHBHT MEHLWS 3JATANBHHOTE YHMCna

BEOQUTE BIPHAHT YMCNA W HAMMMTE Enter

37

Rain MAPWAKT MEHAUE XACALAHNOND 4WEA

Baeaute papuaT uvecna v waxmnTe Enter

Puc. 20.1. Vrpa «OTragaii umicno»

Harmma 6ynymas urpa 6ymer GyHKIIHOHIPOBATH TT0 CIAEAYIONEMY AJITO-
PUTMY:

Q [lenepanus caydaitHoro uynca.

Q 3armpoc yuca y moIb30BaTe s,
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Q CorocraBieHne CreHepUPOBAHHOTO YHCJIA C 3aITPOIIECHHDIM.

Q BeiBox pesysbrara comocTaBiIeHus.

O Ecuu unciia oHAKOBbIE, TO paboTa IPOTrPAMMbI 3aBEPIITAETCS.
Q Ecawm yncira pastbie, TO MPOUCXOAMT TIEPEXOJ K HIary 2.

20.1. Koa npunoxeHust «Yragan 4ncno»

Cospatire B Xcode HOBBIIT KOHCOJIBHBII TPOEKT ¢ MeHeM «UnknownNumbers.
[Tocsie aToro ynanure Bech KOJI, HAXOAAIIUICs B (haitjie main.swift.

MPUMEYAHME Ecnu Bbl 3abbinu, Kak CO3AAETCS KOHCO/IbHOE NMPUSIOXXEHUE, TO BEPHU-
TECb K NpeablayLen rnaee.

[l Havasna B dafize main.swift peasnayeM MexXaHN3M TeHeparuy cryJaii-
Horo uncia (smctunr 20.1).

JNiuctuur 20.1

import Foundation
// reHepauua cny4aWHOro 4ucna
let randomNumber = UInt8(arc4random_uniform(50))

Tenepb KoHcTanTa randomNumber COJAEPKUT CAy4YaliHO creHeprupoBaHHOe
YUCJIO.

MPUMEYAHME HanomHIO, 4YTO AN reHepauuy C/ly4aliHoro 4ucnia MCrosb3yeTtcs
dyHKUMa arcdrandom_uniform(_: ), KOTOpas BXOAWUT B cocTas bubnunotekun Foundation.

ITapa c10B PO ONTUMM3ALMIO IIPUJIOKEHUS. B 061eM ciyyae jiro6ast onTu-
MUBALUST — 9TO MMOUCK KOMITPOMHUCCA, OOBIYHO MESKLY MAaMIThIO U IIPOIEC-
COpPHBIM BpeMeHeM ycTpoiictsa. O6paTuTe BHUMaHUe, 4To B uctunre 20.1
B KayecTBe TUTA JAHHBIX KOHCTAHTBI randomNumber MCTIOJIb3yeTCs Int8.
Ecin He onpezeanTs TUII JAHHBIX CAMOCTOSATEIbHO, TO Swift aBTomaTi-
YeCKM OIIPEJE/IUT ero Kak Int, a a1o 32 (uam 64) 6ura namsaT BMecTo 8.
[la, KoHEeYHO, B IAaHHOM CJIy4ae 9KOHOMUS He MMeeT KaKoU-1100 mpakTu-
YECKOMU I10JIb3bl, HO 51 HACTOSITEJIbHO COBETYIO BaM MPUBBIKATH K ITPOTIECCY
ONTUMM3ALMK ¢ CAMOI0 HavaJia Bamero 1yt paspaborunka. He 6oiitecnh
ombOK, Bellb aBTO/IOIIOJIHEHNE 1 cIpaBKa B Xcode Beera MoACKaKy T BaM
MPABUIHHBIN TTYTh.

Tema onTuMu3aIuu o4eHb MUpPoKa 1 mHTepecHa. [lopoii BbI aske MokeTe
MONTH Ha HEKOTOPBIE TPATHI PECYPCOB B YroAy YNTabEJbHOCTH KO/A, HO,
TEM He MeHee, ST COBETYIO BaM MCKATh IyTH ONTUMU3AINK JIF0OOTO KOJa,
KOTOPBIH BBI CO3/1aeTe.
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MPUMEYAHME CnyyaliHble uncnia, reHepupyemMble 60/bLMHCTBOM Si3bIKOB MpOrpaM-
MUpOBaHus (B TOM uncie u Swift), B AEACTBUTENBHOCTU SIBNSIOTCA NCEBAOCTYYaliHbI-
mMu! AN X BbIYMCIIEHUS| UCMONb3YIOTCA aNropuTMbl, HE MCNonb3ytolwme Kakve-nmbo
Henpeackasyemble cocTasnsiowme. [a u Booblue, HUYEro ClyYaliHOro BHYTPU Ballero
KOMMbOTEPa HET, BCE NOAYMHSETCS 3apaHee 3anporpaMMMpOBaHHbIM anroputMam. [ns
€O3/1aHu1s MO-HACTOSILLEMY CIly4YaiHbIX YMCEN UCMONb3YITCS CreumasbHble annapaTHble
peLueHuns, 06bIYHO M3MepsIoLLME 3HAUYEHNS! BHELUHUX hU3NYecKknx siBneHnin. Ho BaM He
CTOMT 3aAyMbIBaTbCsl 06 3TOM, TaK Kak yHKUMK arc4random_uniform(_:) BMOMHe go-
CTaTO4HO A5 MPOrPaMMbl MPAKTUYECKM NHOBOro YPOBHS CIOXKHOCTMU.

[ITaru 2—6 onucanHoro BhIIIE AJTOPUTMA — 3TO UKJI. Baia nporpamma
He JIOJIKHA 3aBepUIaTh paboTy 0 TEX MOP, 0K YUCI0 He OyIeT OTragaHo.
J171s1 peai3anvy 3TOro YCJIOBUST JIyUIle BCETO UCTIOIb30BATh KOHCTPYKITHIO
repeat while (sructunr 20.2).

Jiuctmur 20.2

import Foundation
// reHepauua cny4aiiHOro 4ucna
let randomNumber = UInt8(arc4random_uniform(50))
print("KomnbwTep cny4aiiHeiM obpasom 3arajan uucio. Bam TpebyeTcs
oTragatb ero.")
// B nepeMeHHyk byaeT 3anucbiBaTbCA YUCAO C KOHCOMU
var myNumber: String?
// uMKn € nNocTnpoBepKoOW yCaoBuUA
repeat {
print("BBeauTe Baw BapuaHT M HaxmuTe Enter")
// nony4eHue 3HayeHMWA C KNaBuaTypbl Mosib3oBaTenA
myNumber = readLine()
// cpaBHeHMe BBEAEHHOIrO U CreHepupoBaHHOroO 4ucen
if (UInt8(myNumber!) == randomNumber){
print("Bbl yragaau!™)
}else if (UInt8(myNumber!)! < randomNumber){
print("Baw BapuaHT MeHblle 3arajaHHOro 4ucna")
}else if (UInt8(myNumber!)! > randomNumber){
print("Baw BapuaHT 6osblle 3arajaHHOro 4ucna")

} while randomNumber != UInt8(myNumber!)

Barua nporpamma rotosa. 3armycrute ee 1 nonpobyiire cebst 8 6oproe ¢ vc-
KYCCTBEHHBIM UHTEJIJIEKTOM.

20.2. YcTpaHsieM oWmnbKM NpUNoxXeHns

Ecuin 661 BbI cljasin 9TO NMPHIIOKEHKE Ha code rewiev (IIpoBepKa KoJa) WU
OT/IAJIN €70 TECTUPOBIIMKAM, TO, CKOPEEe BCETO, JUIIMINCH ObI TPEMUN,
TakK Kak, Peajnsys ero KOoJ, MBI MONLIH MO IIyTH HaNMEHBIIETO COMpo-
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TUBJIEHVS U PEATU30BAIN IPOrPAMMY TI0 MIPUHIIUAITY <«aBOCh MIPOKATUTS.
BoiziesiiM 0CHOBHBIE TIPOGJIeMbl Balllell /Hallleil IporpaMMbl:

a MHOI‘OKpaTHOG HCII0JIb30BaHUe UInt8.

O AsapuiiHoe 3aBepiieHue pabOThI TPUIOKEHUST TIPU BBOJIE HETIU(DPOBBIX
CHUMBOJIOB.

Q AsapuiiHoe 3aBepiieHre paboThl MPUITOKEHUS TIPH BBOJIE YHCIa 6OITb-
mre 255 (BepXHsisl TpaHuIla TUIA UInt8).

a HpI/I AOCTYII€ K 3HAYCHUTO OMINOHATIA UCTTOJIB3YECTCA TPUHYAUTECIHBHOE
n3BJICcUCHNE 3HAYECHMA.

Ecom BbI wyBCTBYeTe B cebe CUIIbI CAMOCTOSITETBHO UCTIPABUTD 3TH OING-
K, TO jiep3aiite. B ji060M ciyuae 03HAKOMBTECH € PellleHnEM, KOTOPOe
npejuiaraio Bam s (smuctunr 20.3).

JNuctmur 20.3

import Foundation
print("KomnbwTep cny4aiiHeiM obpasom 3arajan 4ucao. Bam TpebyeTcs
oTrajatb ero.")

// cnoBapb coobueHui
let message = [
"start":"BBeauTe BapuaHT 4ucna u HaxmuTe Enter”,
"more" :"Baw BapuaHT 6osblle 3aragaHHoro yucna",
"less":"Baw BapuaHT MeHblle 3aragaHHoro yucna",
"win":"Bbl yraganu uyucno!"]
// XpaHuWM 3arajaHHOe 4YUCNO B BUAE CTPOKU, 4TObb M3bexaTb
// TpoiiHoro npeobpasoBaHuA:
// 1) pesynbTaT ¢yHkuuu readlLine(_:) w3 String? B String
// 2) nonydeHHblit String B UInt8? c nmomowbi UInt8(_:)
// 3) nonyyenHbit UInt8? B UInt8 ana cpaBHeHua c¢ randomNumber
let randomNumber = String(arc4random_uniform(50))
// BBeAeHHoe Mosib30BaTeneM 4UCio
var userNumber: String = ""
// uuMkn nposepku
repeat {
print(message["start"]!)
//nony4exHue 4ucna
let myNumber = readLine()
userNumber = myNumber ?? ""
if userNumber < randomNumber{
print(message["less"]!)
}else if userNumber > randomNumber{
print(message["more"]!)

}

} while userNumber != randomNumber

print(message["win"]!)



naea 20 ¢ KoHconbHas urpa «OTragan umcno» 313

Bot ona, onrrummsanus! Perienie cMeHUTH THTT TepEMEHHON randomNumber
¢ UINnt8 Ha String 103BOJIMIIO yOpPaTh BCe OIMCAHHbIE IIPOOJIEMBI, 1P 9TOM
JOCTYTI K OTITHOHAJTY, BO3BpanaeMoMy (hyHKITHEH readLine(_:), Temepb
IPOUCXOIHT C IIOMOIIbI0 GE30IIaCHOTO U3BJICUEHMs 3HAUEHUsI ¢ UCIIOJIb-
30BaHUEM ollepaTopa ??.

Ob6paTuTe BHUMaHUe, 4TO Bce NH(OPMALMOHHbIE COOOIIEeHUsT ObLIN BbI-
HeCeHbI B cJloBaph message. Takoil MoAX0/1 TTO3BOJISIET, C OJHOM CTOPOHBI,
C JIEFKOCTBIO MEHATb 9TU COODILEHNUS, JasKe eC/I OHU ObLIM UCIIONb30Ba-
HbI B HECKOJIBKMX MECTax B KOJ€ IPOrPpaMMbl, a ¢ APYroil — OTKPbIBAET
MIPOCTEHIIINI TyTh K JIOKau3auu (Bbl MOXKeETE, K TIPUMEPY, OIPEIETUTh
AKTUBHBII I3BIK CHCTEMBI 11 IOATPY3UTh HEOOXOANMbIE 3HAYEHNUSI B TaHHBII
CJIOBaph).



YacTb VI.
HeTpuBmanbHble
BO3MOXHOCTHK Swift

B npeapblayLmx YacTsix KHUrM Bbl NI@BHO MOrpy>Xanncb B OCHOBbI pa3paboTku
Ha Swift 1 gaxke Hanucanu cBou nepBble NpuNoXeHus. Ho Bce, YTO Bbl ceivac
3HaeTe, — 3TO BepluMHa ancbepra, camoe MHTEpPECHOe elle Brepeau.

Tak kak Swift npuaep)xnBaeTcs napaanrmbl «BCE — 3TO 06BEKT», TO NtoboM
napameTp (NepeMeHHasi UM KOHCTaHTa) C OnpeaeneHHbIM TUMOM AaHHbIX —
3TO 06beKT. [Ing peanusaunm HOBbIX O6BEKTOB Bbl YXKE M3YUYMSIM MHOXXECTBO
Pa3nNYHbIX TUMOB AaHHbIX, HO, KaK OTMeYanochb paHee, Swift obnapgaet dyHk-
LIMOHANIOM CO3AaHNsA COBCTBEHHBIX OOBEKTHBIX TUMOB. [151 3TOr0 CyLLECTBYIOT
TpU MexaHusMma: nepeumcnenms (enum), CTPYKTYpbl (struct) u knaccol (class).
B ueM pasHuua Mexay HMMK? Kak nx co3aaBaTh M MCMosb3oBaTh? Bee 310 6yaet
pacckasaHo B AaHHOM YacTu KHUMM. Mbl 06CyAMM, UTO Takoe OGBEKTHBIE TUMbI
B 06L1eM 1 B 4eM pa3Huua Mexay HUMn. CneayrolmM LWaroM CTaHeT UsyyeHune
MEXaHWM3MOB, NMO3BO/SIOLLMX PACLUMPUTH BO3MOXHOCTY OOBEKTHBIX TUMOB, BKIIIO-
Yasi NPOTOKO/bI, PACLUMPEHUS], YHUBEPCabHbIE WabnoHbl U T. A.

<

naea 21. BeegeHve B 06bEKTHO-OPUEHTUPOBAHHOE MPOrpaMMmpo-
BaHue

naea 22. NepeuncneHus

nasa 23. CTpyKTypbl

naBsa 24. Knaccol

naea 25. CBoiicTBa

naea 26. CabckpunThbl

[naBa 27. HacnepoBaHue

naBa 28. MceBaoHumMbl Any 1 AnyObject

naea 29. VHMumanusaTopbl 1 AeMHULMann3aTopsbl
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nasa 30.
nasa 31.
naBa 32.
nasa 33.
nasa 34.
nasa 35.
naBa 36.
asa 37.

HeTpuBnanbHble BO3MOXHOCTU Swift

YpaneHue ak3eMnnsapos n ARC
OnumoHasnbHble LEEeNnoYKn

Pacwmpenus

MpoToKosbI

PaspaboTka npunoxeHusi B Xcode Playground
YHuBepcasnbHble LWabnoHbl

O6paboTka owmnbok

HeTpuBunanbHoe 1Ucnonb3oBaHWe onepaTopos

315



BBeneHue

B 0OBbEKTHO-
OpUEHTUPOBaHHOE
nporpamMmMmpoBaHue

O6bexTHO-OpuenTupoBannoe nporpammuposanne (OOII) asisgercsa
OCHOBOU pa3paboTKu IporpaMm Ha si3bike Swift. MbI yske HEOTHOKPAaTHO
BCTPEYAJIHCh C OJHUM (DYHIAMEHTATBbHBIM 71T TAHHOTO SI3BIKA TTPABUIIOM
«BCE — 310 00BEKT>. [IPUIILIO BPEMSI IPUCTYIIUTD K U3YUEHUIO HAaboIee
MHTEPECHBIX U CJIOKHBIX MEXaHU3MOB, JIOCTYITHBIX B Swift. [laHHast r1aBa
pacckakeT BaM 0 Hanbojiee BaKHBIX TEPMUHAX M MOHATUSAX OOBEKTHO-
OPUEHTHUPOBAHHOTO IIPOTPAMMIPOBAHUSI.

Boamoskno, Bt nzyyasu OOII B npomnsiom Ha ypokax nH(popmMaTuku
B IITKOJIE WJIW B MHCTUTYTE, & MOKET, CAMOCTOSITENIbHO. B TakoM cirydae Bbl,
KOHEUHO e, 3HaeTe Tpu nocryiara OOIL: makancyasims, Haciae[oBanme
1 noauMopdusM. S HACTOSTETBHO COBETYIO BaM MOTPATUTH CBOOOIHOE
BpeMsI ¥ JIOMIOJHUTEIHHO Pa3obpaThcst ¢ HUMHU TaK Kak B CBSI3H C OTpa-
HUYeHUeM Ha 00beM KHUTHM B OCHOBHOM OyeT IoKa3aHa IIpaKThYecKas
cropona OOII. Ho B ranHoM ciydae oO1iast teopetudeckast 6asa Kpaiite
Ba)KHA.

21.1. Sk3eMnnsApsl

OcHOBHbIE KOHCTPYKIIHH, ¢ KOTOPBIMHU MbI Oy 1eM paboTaTh B 9TOU YacTul, —
MepevYrncyaeHus, CTPYKTYPhI U Kiacchl. OTKPOIO BaM OJIUH YAWBUTEIbHBII
CEKDET: BbI y’Ke TaBHO paboTaere ¢ HeKOTOphIMU 13 Hux! Hampumep, TOT
JKe TEJIOYMCJIEHHBIN TUTT TAHHBIX Int — 3TO CTPYKTYpA.

[TepeuriciieHust, CTPYKTYPbI U KJIACChl KIMEIOT CBOU OCOOEHHOCTH U BO3-
MOYKHOCTH, M UMEHHO OHM ZenaloT Swift Takum, kakoil oH ecth. Tem He
MeHee Y HUX €CTh OZHO ofIiee 6a30BOe CBOMCTBO — JIJIsl HUX MOIYT ObITh
CO3/1aHbI K3emnsApsl. Korma Bbl caMOCTOSATENLHO Olpe/ie/isieTe 00beKTHbINA
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TUll (IIepevrcyieHre, CTPYKTYPY MJIH KJacc), Bbl JIMIIb CO3/[aeTe HOBBI
THII IAHHBIX. B CBOIO 0Uepe/ib, CO3/IaHme HK3EMILISIPA OOBEKTHOTO THUTIA —
3TO CcO3/laHne XpaHUIuMa (epeMeHHON NI KOHCTAHTBI) /I TAHHBIX
olpeieJIeHHOro Tuiia. Tak, HalpuMmep, yHOMAaHYTbIM paHee TUI Int — 9TO
CTPYKTYPa, a epeMeHHast myInteger, XpaHsiasi B cebe 3HAYEHUE ITOTO
TUTIA, — 9K3EMIJISIP TAHHON CTPYKTYPBI.

NMPUMEYAHUE HecmoTps Ha TO YTO Mbl MHOIO pa3 roBopunv 06 obbekTax, npaBuib-
Hee HasblBaTb WX 3K3eMMNIpamMu.

O6beKkTaMn B ApYrvX si3blkax MpOrpaMMMpOBaHKs Ha3bliBasMCb SK3EMMSPbI KIACCOB,
a IK3EMMNAPbI CTPYKTYP M NEPEUMC/IEHNIN — MPOCTO 3K3eMMspaMu. Tak Kak (yHKLMO-
Han CTPYKTYp, NEPEUNCIEHNI 1 KIACCOB 04YeHb 6IM30K MO CBOMM BO3MOXHOCTAM, B Swift
COOTBETCTBYIOLLUME O6bEKTHI HA3bIBAKOTCS MPOCTO SK3EMMISAPAMM.

Panee B KHUTE MBI TOBOPUJIM 00 9K3EMILISIPAX U Jlaxke MPUBOIUIH He-
CKOJIBKO MPUMEPOB UX peasnnsannu. [loMHNTE TpOBEIeHHBIE paHee aHa-
JIOTHH MEKIY KaTeropueil U IIPOTOKOJIOM, CTAHAAPTOM U TUIIOM JIAaHHBIX,
KOHKPETHOI peasinsarnueii v akzemiisipom (taba. 21.1)?

Ta6nuua 21.1. CoOTBETCTBUSI MEXAY NOHATUAMU

Mpumep u3 peanbHOro MouaTus Monsatusa | NMpumep n3 Swift
Mupa peanbHoro | B Swift

Mupa
Asromobuinu ¢ GensunosbiM | Kateropusi | IIpoto- SignedNumber (Tpe6y-
ABUraresjieM KOJI €T, ‘ITO6]>I THII JTaHHDBIX

obecrieanBas XxpaHeHe
KaK MOJIOKUTEJIbHBIX,
TaK U OTPHIATEIbHBIX

quces)
Kia Rio Crangapt Tun Int
(Mozeb) JTAHHBIX
Kia Rio VIN XW122FX849 | Konkpernas | Jk3em- 2 (11e10€ YUCJIO THTIA
peanuzarus | TIIsIp Int)

NMPUMEYMAHUE [aHHas Tabnuua yxe paccMaTpuBanacb B KHWAre paHee B rnase 7.

Br1 yike ymeeTe co3/iaBaTh U MCHOJIH30BATH 3K3EMIIISAPBI KOHKPETHBIX
THUTIOB JIAHHBIX. B 3TOIT YacT BbI HAYYMTECH CO3/IaBATh CIIEPBA CAMU THITBI
JIAHHBIX, & TOTOM M TIPOTOKOJIbL. BbI MOJKeTe UCII0JIb30BaTh BCE CBOE BO-
obpaskeHue, Co3/1aBast TUTIBI IAHHBIX. A UCIIOJIB3YIOTCS JIJIsI STOTO UMEHHO
KJTACCBI, CTPYKTYPbI U TIEPEUNCICHUSI.
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MPUMEYAHME T[puBeaeHHas Bbiwe cxeMa «[IpoTokon — Tun AaHHbIX — JK3eMnasp»
(cM. Tabn. 21.1) sBnseTcs «maeanbHOM», HO MpU 3TOM COBEPLUEHHO He 06s3aTenbHO
peann3oBbiBaTb MPOTOKOSbI, TaK Kak TUMbl AaHHBIX MOMYT 6bITb CO3AaHbl HanpsaMyto. 060
BCEM 3TOM Bbl Y3HaeTe U3 KHUTN.

Paccmotpum ipocToii mpumep.

IIpeacrasbre, uTO ONpeesieH Kiace Automobile (aBTOMOOKIIB). DTOT KJIace
SIBJISIETCST TUTIOM JIAHHBIX. JITaHHBII « ABTOMOOUITb> SIBJISIETCST HE KAKUM-TO
KOHKPETHBIM aBTOMOOWIIEM, & JIUIIb KOHCTPYKIIUEH, C TIOMOIIBbIO KOTOPOI
MOJKHO OTIPEAETUTD ATOT KOHKPETHBIIT aBTOMOOU b, Ecain co3nath mepe-
MEHHYIO TUIIa Automobile, TO B pe3yJibTaTe MbI IIOJIyYUM 9K3EMILISAP 9TOTO
kiacca (puc. 21.1).

knacc "Automobile”
class Automobile {}

aKzeMnnAap knacca "Automobile"
var bmw: Automobile

Puc. 21.1. Knacc 1 ero aksemnnsp

Cam KJacc Ha pUCYHKe He MMeeT BBIPAKEHHBIX YepT, TaK KaK ele Hen3-
BECTHO, KAKOI JKe OIpe/ieJIeHHBIN 00BhEKT PeaJbHOTO (UM HePeabHOro)
Mupa ot Gyzer onpeaenasaTsh. Ho Korga cosmana nmepeMeHHast bmw THIa
Automobile, MBI y:Ke 3HAEM, YTO C 9K3EMILJIIPOM B 3TON TTEPEMEHHOI Mbl
OyneM paboTaTh Kak ¢ peaJbHbIM aBTo Mapku BMW:

bmw: Automobile = Automobile()

Takoii THII JaHHBIX MOKET HAJEJAATh DK3eMILISAP KaKUMU-I00 XapaKkTe-
puctukamu. [Ijis kiacca Automobile 5TO MOIIM ObI OBITH MapKa, MOJEJIb,
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L[BET, MAKCUMaJIbHasl CKOPOCTb, 0GheM ABUTATEI U T. /. XapaKTepUCTUKU
00BEKTHBIX TUIIOB HA3bIBAIOTCH CEOUCMEAMIU, C HUMU Mbl BCTPEYAINCDH
HEOJHOKpaTHO. J[Jist mepeMeHHOi bmw 3HAYEHUST HTUX CBOWCTB MOIJIU ObI
OBITh CJIELYIOIUMMU:

bmw.brand = "BMW"
bmw.type = "X3"
bmw.maxSpeed = 210
bmw.engineCapacity = 1499

CBoiicTBa TPeCTABISIOT OO0 XPAaHUIIUIIA JAHHBIX, TO €CTh 9TO T€ JKe
camble TlepeMeHHbIe I KOHCTAHTBI, HO C OTPAaHWYeHHBIM /IOCTYTIOM: OHH JI0-
CTYIIHBI TOJIBKO Yepe3 ak3eMIIsAp. MHnaye ropopd, BHauase BbI 11OJIydaeTe
JIOCTYII K 9K3EMILIISPY, & YKe OTOM (4epe3 TOYKY) — K €ro CBOHCTBY.

IToMUMO CBOWCTB, Y 9K3EMILISIPA MOTYT OBITH OIIPEIETEHBI METO/IBL. Me-
TOJIbI, & C HUMU MBI TaK’Ke HEOIHOKPATHO BCTPeYaInCh, — 3TO (DYHKIIMH,
KOTOpbIE OTpeiesieHbl BHYTPH 00BeKTHBIX TUIOB. Kitace Automobile MOT Obr
UMeTb CJIe/lyIolI1e MeTO/bL: 3aBeCTUCh, YCKOPUTLCS, IOCUTHAIUTD!

bmw.startEngine()
bmw.accelerate()
bmw.beep ()

Takum 06pasoM, co3aBasi 9K3eMILISIP, Mbl MOKEM HAIIOJHIATH €r0 CBOM-
cTBa nH(OpPMaITHEN 1 UCITIOJIB30BATh €ro MeTo/Ibl. U cBoiicTBa, 1 METO/IbI
OTIPENIEeNISIIOTCS TUTIOM TaHHBIX.

Cnocob pazpaboTKu IIPOrpaMM ¢ UCIIOAb30BaHIEeM OOBEKTHBIX TUIIOB Ha-
3BIBACTCS OOBEKTHO-OPUEHTUPOBAHHBIM MTPOTPAMMUPOBAHUEM. ITOT CTUITH
[IPOTPAMMUPOBAHUST TIO3BOJISIET JTOCTHYH OYeHb MHOTOTO IIPU pa3paboTKe
nporpamMM. HecMOTpPsI Ha TO 4TO BMECTO TePMIHA «O0bEKT> UCITOIb3YETCS
TEPMUH «dK3eMILISIP», ab0peBuaTypa OOII siBisieTcs yeTosBIIECs B IPo-
rpaMMupoBaHui, U B Swift ona He Tpanchopmupyercst B JOTIL

21.2. NpocTpaHcTBa MMeH

IIpocmparcmea umen (namespaces) — 3TO UMEHOBAaHHBIE ()PATMEHTBI TIPO-
I'paMM. HpOCTpaHCTBa NMEH MMEIOT O/ITHO OYE€Hb BaKHOE CBOMCTBO — OHH
CKPBIBAIOT CBOIO BHYTPEHHIOIO PEATU3AINIO U He TT03BOJISIOT MTOJIYYUTh
TMOCTYM K 0OBEKTAM BHYTPU MPOCTPAHCTBA UMEH Oe3 TOCTYTA K CAMOMY
MPOCTPAHCTBY UMEH. JTO 3aMedaTebHas yepTa, Gaarogapst KOTOPOi BB
MOJKETe UMETh OOBEKThHI ¢ OJJHUM M TEM K€ MMEHEM B Pa3JMYHbBIX TPO-
CTPAHCTBAaX MMEH.
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Mpbi yike HEOTHOKPATHO TOBOPHJIN 06 06IACTAX BUMMOCTH MEPEMEHHBIX
u dynkmuii. [IpocTpancTBa UMeH Kak pa3 U peajusyioT B IPUIOKEHUN
pasiuuHbie 00JIACTH BUAUMOCTH,

[TpocreiinmiiM TPUMEPOM OrPaHUIEHHUsT 06JIACTH BUAMMOCTH MOKET CJTY-
KUTh hyHKIMA. Bee nepemMentbie, 00bsIBICHHDIE B Hell, BHE (DYHKITHT —
HeocTymHbL. Ho 1ipu aTOM (hyHKIIMS He SIBJISETCS IPOCTPAHCTBOM UMEH,
TaK KaK He TO3BOJISIET MOJYYUTh JOCTYII K 00beKTaM BHYTpH ceOst U3BHE.

K npoctpancTBamM UMeH OTHOCITCST nepeyuicieHust, CmpYKmypbl N KAACCHL,
0 KOTOPBIX MBI yiKe yrioMunaau. IMeHHo ux u3ydeHueM Mbl U 3aiiMeMCsl
B 9TOM TJiaBe. Takske K TTPOCTPAHCTBAM MMEH OTHOCSTCS MOJYJIN, HO UX
paccMoTpeHue He SIBJASeTCS TeMOU JaHHOW KHUTH, Mbl TTIO3HAKOMUMCST
¢ HYMU JIMIIb OBEPXHOCTHO. BoobI1e, MOLYJIM — 3TO BEPXHMIT YPOBEHD
MPOCTPAHCTB MMeH. B mpocTeliniemM BapuaHTe Balia mporpaMMa — 3To
MO/LyJIb, @ 3HAYUT, 3TO OT/IeJIbHOE IIPOCTPAHCTBO UMEH, UMEHEM KOTOPOTO
SIBJISIETCS] HA3BaHUeE BAIETro NMPUJIOKeHus. TakyKke MOJYJISIMU SBJISIIOTCS
pasiunbie GppeidiMBopku. C OJHUM M3 HUX, KCTATH, MBI ysKe paboTasIu,
KOT/1a BBITIOJIHSJIN OTlePAIio UMIIOPTA: import Foundation.

ITOT (hpeliMBOPK HA3bIBAETCSI Cocoa's Foundation Framework U COJEPIKUT
GOITBINTOE KOMMIECTBO (QYHKIIHOHATBHBIX MEXAHI3MOB, TO3BOJISTIONINX Pac-
HIUPUTH BO3MOKHOCTU BAallIUX IIPOTPAMM.

OpHu pocTpaHCcTBa UMEH MOTYT BKJIIOYATD JIPyrHe: Tak, MOLYJb UIKit,
OpPHEHTHPOBAaHHBIN Ha pa3paboTky iOS-1pUIoKeHil, B CBOEM KOJE BbI-
MOJIHSAET UMIIOPT MOy JIsA Cocoa's Foundation Framework.

21.3. API Design Guidelines

OjHOIT 13 TJTaBHBIX TIPOGJIEM TIPEABILYIIUX Bepcril Swift Obliia HecTaHmap-
TU3UPOBAHHOCTH ¥ HEO[HO3HAYHOCTD HAMTMCAHWS UMEH (DYHKIIMOHATBHBIX
aeMeHTOB. Kask/iblit pa3paboTynk caM orpe/esisii, Kak OH XOUeT Ha3bl-
BaTh CO3/[aBaEMbI€ CTPYKTYPBI, KJIACCHI, IEPEYUCITICHUS], TIEPEMEHHbIE 1 T. [I.
C otHOH CTOPOHBI, HTO, KOHEYHO, XOPOIIO, HO €CJIU B CBOEM TIPOEKTE BbI
UCTIOJTb30BAIN OUOINOTEKH CTOPOHHUX MPOU3BOMTENEl, TO CHHTAKCUC
Bamreil MporpaMMbl MOT IPEBPATUTHCA B HEBHSATHOE MECUBO. A ecan erne
6ubMoTeKkn ObLIM HAIIMCAHBI Ha Objective-C, To paspaboTKy BOOOIIE XOTe-
JIOCH 3a6POCUTD, HACTOJIBKO HEYIOOHBIM MOTJIO CTATh UCTIOJIb30BaHue Swift.,

Ho Bmecte ¢ BbixozoMm Swift 3 611 pazpaboTaH JOKYMEHT, OIPEIEISIOITHIT
IIpaBWJia UME€HOBaHUA JHO6BIX IJIEMEHTOB, 6y[[b TO TIepeMeHHasd, KOHCTaHTa,
(bYHKIMS, KJ1ace, iepedrcierne, CTPYKTypa UK 4To-To uHoe. OH MOy i1
nassanue Swift API Design Guidelines.
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Swift ADG — 10 cBOeoOpasHas JOPOKHAs KapTa, coOpaBIias [IpaBuia,
6J1aroIapst KOTOPHIM CUHTAKCUC A3bIKA CTAJT YETKUM, TIOHSATHBIM U TIPUAT-
HbiM. Kor/ia BbI IOCTUTHETE OITPEIEJICHHOTO YPOBHSI B TIPOTPaMMUPOBAHIN
U IpUCTyIHTE K paspaboTke codcTBeHHbIX API-010/1moTex, T0 usydeHue
npusenerntoro B API Design Guidelines craner orimynoii 6a30ii mjist co3-
JMaHus yI0OHOTO U (DYHKIIMOHATBHOTO TIPOAYKTA.

Jlo paspaborku Apple Design Guidelines sizbik Swift 6b11 04eHb H3MEHUHB.
Jlajiee mpuBeieHbl HEKOTOPbIE HarOoJIee BasKHbIE [TPABILIA.

a

a

KoMMmenTapun He06X0AUMO IIHCATh I KAKIOTO 00bIABIISIEMOTO SK-
3eMILIApa B BaieM Koze. KomMeHTapuu J0KHbL ObITh MAKCUMAIBHO
TTOJTHBIMU.

VMeHa BCeX 9K3eMILIAPOB AOJKHbBI ObITh SICHBIMU M KpaTKuMu. 13-
Geraiite xybrpoBanus 1 U30bITOYHOCTH. V36eraiiTe myCThiX CJI0B, HE
HECYIINX CMBICJIOBOI HAIPY3KIL.

YeTKoCTb M SICHOCTh UMEHOBAHUSI IK3EMILIAPOB BaskHEE KPATKOCTH.
HMmena IK3EMIJIAPOB AOJIKHBI UCKJIIOYaTh HEO/ITHO3HAYHOCTD.

NmenyiiTe sK3eMILISAPBI B COOTBETCTBUM € UX POJIBIO U TIPeiHa3Haue-
HUEM B IIpOrpaMMe.

NmenytiTe 3K3eMNIISIPBI C MCTIOIb30BAHNEM TTOHSATHBIX 1 MAaKCUMAJbHO
MPOCTHIX (Dpa3 HA AHTJIIMHCKOM SI3BIKE.

HasBanusi TUIIOB JJaHHBIX YKa3bIBaliTe B BEPXHEM BEPOJIIOKbEM PEru-
cTpe (UpperCamelCase).

HazBanus cBOWCTB, METO/IOB, MEPEMEHHBIX 1 KOHCTAHT yKa3bIBalTe
B HUZKHEM BepOJII0KbEM PErucTpe (camelCase).

Vcrionb3yst aT0T HeGOIBINON HabOp TPABUJI, BBl YiKe MOKETE CO3/aBaTh
MpUATHBIE /i yTeHus mporpaMmbl. Crapaiitecs! Brirouaiite (hanrasuio,
" Bcé moryunres!



[lepeyncnenHuns

ITepefinem K M3y4EHNIO MEXAHI3MOB CO3AHST OOBEKTHBIX TUTIOB TAHHDIX.
Haunewm c ripocreiiiiero nu3 HuX — nepedncaeHusl.

22.1. CMHTaKCUC NepeuncieHmn

Iepeuncienne — 9570 OOBEKTHBIN THI JAHHBIX, KOTOPBIiA TPEAOCTABIISET
JIOCTYII K Pas3JINYHbIM TIpe/lonpe/ie/ieHHbIM 3HaueHnsaM. PaccmaTpuBaiite
€ro Kak IepevyeHb BOSMOKHBIX 3HAUCHHUH, TO ecTh HabGop KOHCTAHT, 3HaUe-
HUS KOTOPBIX ABJISIOTCS albTePHATUBAMU JIPYT IPYTY.

PacemoTtpuM Xpanuiiuiie, KOTOPO€e OIMCHIBAET HEKOTOPYIO JEHEKHYIO
exunuiy (qucetudr 22.1). st Toro 4ToOBI PENIUTh MOCTABJICHHYIO 3a-
Zavy ¢ TOMOIIIBIO U3YIEHHBIX PaHee TUTIOB JaHHBIX, MOXKHO UCTIOTb30BaTh
THUII String. B aTOM ciydae 1oTpebyercst BECTH ydueT BCeX BO3MOKHBIX
3HAYEHUT [IJIST ONTUCAHUS JIEHEKHBIX eINHUII.

Nuctuir 22.1
var russianCurrency: String = "Rouble"

[Tomo6ueIii mogxos coszgaer HpobieM OOJIblie, YeM II03BOJISIET PELIUT,
MOCKOJIBKY He MCKJIIOYaeT BIUSHUS «4eJI0BeUecKoro pakTopar, U3-3a
KOTOPOTO CJIyYaifHoe M3MEHEHHUE BCETO JIUIIb OJHONH OYKBbI MPUBEIET
K TOMY, 4TO IIPOrpaMMa He CMOKET KOPPEKTHO 00paboTaTh IOCTYIIIBIIEE
3HayeHue. A 4To searh, ecin norpedyercs 106aBUTh 06PadOTKY HOBOI'O
3HAUEHUSI JIEHEKHOM eIMHUILBI?

AJBTepHATUBOI HTOMY CIOCOOY MOJKET CIYKUTH CO3MAHNE KOJIIEKITHH,
HaripuMmep mMaccuBa (auctunr 22.2). MaccuB colepKUT BCe BOZMOKHbBIE
3HAUYEHUST, KOTOPbIE JOCTYITHBI B IporpamMMe. IIpu HeoOXOAUMOCTH PO-
UCXOJIUT TOJTyYeHre TPeOYEMOTo aIeMeHTa MacCHBA.
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JINCTUHr 22.2

var currencyUnit: [String] = ["Rouble", "Euro"]
var euroCurrency = currencyUnit[1]

B neificTBUTEIBHOCTH 9TO 0YEeHb XOPOUINIA CII0CO0 BEAEHHS CIIUCKOB BO3-
MOSKHBIX 3HaYeHU. 1 ero moJiosKuTebHble CBOMCTBA 3aKaHUYNBAIOTCS
POBHO TaM, I/le OHU HAUMHAIOTCS Y TIePeYnCIeH U,

Jliist Toro 4ToOBI BBECTH JOTOJHUTETBHYIO BCIIOMOTATEIbHY0 HH(POPMa-
IIUIO /IJI 9IEMEHTOB MaccuBa (HAIIPUMED, CTPaHY, AOCTYIIHbIE KYITIOPBI
U MOHETBI OITPE/IEJIEHHOTO IOCTOMHCTBA ), TOTPEOYETCS CO3/IaTh MHOKECTBO
JIOTIOJTHUTETbHBIX MACCUBOB U cyioBapeil. M eabHbIM ObLIO OBl HMETH OT-
JETBHBIN THIT JAHHBIX, KOTOPBIH TI03BOJIIIT GBI OITHCATD ICHEKHYIO ¢INHI-
1y, Ho crermaauctol Apple He mpexycmorpenu ero B Swift. 3HauntensHO
VIIYUITUTD CUTYAIIUIO MTO3BOJISIET NCTOJb30BAHNE MTEPEUNCTICHIH BMECTO
MacCUBOB WK (DYHIAMEHTATbHBIX TUIIOB JAHHBIX.

Ilepeuucnenue — 910 HAOOP 3HAYEHUI OIPEAENEHHOIO TUIIA AAHHBIX, 10~
3BOJISION[UI B3AMMO/IENICTBOBATD C 9TUMHU 3HAYEHUSIMU. Tak, ¢ ITOMOIIIbIO
HepeuncIeHIi MOKHO CO3/1aTh HAOOP AOCTYITHBIX 3HAUEHWIT M OJHO U3
3HAYEHW I IPUCBOUTH HEKOTOPOMY MapaMeTpy.

CHHTaKCUC

enum Umallepedncnenns {
case 3HadveHuel
case 3HadeHue2

}

e 3HayeHWe — 3HAYEHWE OYepeaHOro YeHa nepevmncieHmns, MoxeT OblTb NPOM3BOIb-
HOro Tuna AaHHbIX.

MepeuncrieHve 06bABASAETCA C MOMOLLBLIO K/OYEBOrO C/I0Ba enum, 33 KOTOPLIM Crieayer
1M epeuncineHns. IMa 1o/mKHO ornpeaensTh npeaHasHaueHme co3aaBaeMoro nepeync-
NIEHNA W, KaK Ha3BaHWe M06oro TUMNa AaHHbIX, 6biTb HAMKUCAHO B BEPXHEM BEPO/IOXbEM
pervcrpe.

Teno nepeuvcneHys 3aknoyaeTcs B UrypHble CKOOKM U COAEPXUT nepeyveHb A0CTyn-
HbIX 3HaYeHWW. DTU 3HaYeHUs! Ha3blBAlOTCS YNeHaMu nepeuncrienns. Kaxablid uneH
onpeaensieTcs C UCMob30BaHMEM KIOYEBOrO C/I0Ba case, Mocne KOToporo 6e3 kasblyek
YKa3blBaeTCs CaMO 3HaueHue. ITU 3HaueHUst Heo6X0AUMO HauMHATb C MPOMUCHON BYKBbI.
/X KONIMYeCTBO B NEPeYnCIEHNN MOXKET BbiTb NMPON3BOSBHBIM.

NMPUMEYAHUE O6bsaBnsis NepeyuncneHne, Bbl CO34aeTe HOBbI TUM AaHHbIX.

Pemum 3aauy yrazanus TUNA ACHEKHON eIMHUIIBI C UCTIOJb30BAHIEM
nepeunciaenuii (yucerunr 22.3). Iepeuncaenue nogobHo Maccusy. OHO
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COJIEPIKUT CIIMCOK 3HAYEHMH, OJTHO U3 KOTOPBIX Mbl MOKEM IIPUCBOUTH
HEKOTOPOMY TTapaMeTpy.

Jinctmur 22.3

enum CurrencyUnit {
case rouble
case euro

}

Heckopko 4IeHOB TIepeuncIeHnst MOKHO TIICATh B OJTHY CTPOKY depe3
3anaTyio (auctunr 22.4).

JIncTuur 22.4

enum CurrencyUnit {
case rouble, euro

}

HecMoTps na To uTO 11epeuncyenue CurrencyUnit cO3/1aH0 U €r0 4IEHBI
OTIpe/IesIEHBI, HU OJIHO U3 3HAYCHUH He MPUCBOEHO KaKOMY-JIubo Tapa-
Metpy. JIJist Toro 4TOOBI MHUITHAIU3UPOBATH HEKOTOPDIT TapaMeTp HEKO-
TOPBIM UYJIEHOM TIEPEeYNCIIeHNS, UCTIOJIb3yeTCs CIeIUaTbHBI CHHTAKCHC.

CUHTAKCUC

[nsi TOro 4Tobbl MHULMANM3MPOBaTb NapaMeTpy OAMH U3 YNEHOB NEPEYNCIEHUS, MOXHO
MCMosb30BaTh ABa crocoba:

e KpaTkuii CUHTaKCKC (TOYKa M UMS YlleHa nepeuncrieHns). MNpy 3ToM TpebyeTcst IBHO
yKaszaTb TWUM AaHHbIX.

var umallapameTpa: UmAlepeyncneHna =.3HadeHue
o [lonHbIN CMHTaKCUC. MpK 3TOM TUM ONpeaenseTcs HESIBHO
var umsaAllapameTpa = WUmaAllepevyncneHunsa.3HayeHue

B panbHenweM Ans M3MeHeHUs 3HaYEHWUs NEPEMEHHOMN, yKasblBatoLwel Ha YieH nepe-
UMCIIEHUS,, MOXKHO UCMO/b30BaTh COKPALUEHHbIN CUHTAKCMC.

umallapameTpa = .3Ha4eHue
IMs nepeuncneHusl BbICTYNaeT B KayecTBe TuMa AaHHbIX napametpa. [anee poctyn

K 3HAQ4YEHUNAM NPOUCXOAUT yXxKe 6e3 YKa3aHusa ero UMeHu.

B smuctunre 22.5 nokasanbl IIPpUMEPDbI CO3/IaHUsA ITapaMeTPpOB U UHUIUAJI-
3alluy UM 4JIeHOB HEEpC‘IHCJICHHfI.

Jinctmur 22.5

var roubleCurrency: CurrencyUnit = .rouble
var otherCurrency = CurrencyUnit.euro
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// CMeHUM 3HaveHue OAHOro napameTpa
otherCurrency = .rouble

B pesyabraTe co3maioTcd aBe KOHCTAHTBI TUTIA CurrencyUnit, Kakaas u3
KOTOPBIX B KaUeCTBE 3HAYEHUS COMEPKUT OTpeIeIeHHBIN YJIeH TTepevnc-
JieHud CurrencyUnit.

MPUMEYAHME “neHbl nepeyncieHnst He SIBASKOTCS 3HAYEHUSIMU KaKoro-nnbo Tuna
OaHHbIX, Hanpumep String unu Int. MO3TOMy 3HaueHUsI B CNEAyHOLWMX NepPeMeHHbIX
currencyl U currency2 He 3KBMBANEHTHbI:

var currencyl = CurrencyUnit.rouble
var currency2 = "rouble”

22.2. AccounmnpoBaHHble napaMeTpsbl

Y Kaxk/I0r0 U3 YJIEHOB TePEUUCEeHUsT MOTYT OBITh aCCONMUPOBAHHbBIE
€ HUM 3HA4YeHW, TO €CTh eTo XapakTepncTuku. OHM YKa3bIBAIOTCS I
Ka’K/I0TO YleHa TOYHO TaK JKe, KaK BXOJISAIINEe apryMeHThl (YHKIIMH, TO eCTh
B KPYTJIBIX CKOOKAX C 33laHUEM UMEH U THIIOB, PAs/leIeHHBIX IBOCTOUNEM.
Ha6op acconunpoBaHHBIX APAMETPOB MOKET OBITH TIPOU3BOIBHBIM [IIst
Ka)KJIOTO OT/IEJIBHOTO YJIeHa.

Cosnmaagum HOBOE yCOBEPIIEHCTBOBAHHOE TlepeuncierHne AdvancedCur-
rencyUnit, OCHOBaHHO€ Ha CurrencyUnit, HO UMeIOllee aCCOLUUPOBAHHbIE
IapaMeTpbl, C IIOMOIIIbI0 KOTOPBIX MOKHO YKa3aTh CIIUCOK CTPaH, B KO-
TOPBIX JIaHHAS BaiOTa UCIOJb3yeTCH, a TaKyKe KPaTKUX HauMeHOBaHUN
BaJIOTHI (JTUCTUHT 22.6).

JInctmur 22.6

enum AdvancedCurrencyUnit {
case rouble(countries: [String], shortName: String)
case euro(countries: [String], shortName: String)

}

[TapameTp countries gBJSETCS MAaCCUBOM, TaK KaK BaJioTa MOYKET HC-
M0JIb30BATHCS HE B OJIHOM, & B HECKOJIbKIX CTPAHAX: HAIIPUMED, EBPO UC-
MOJIh3yeTcsT Ha TeppuTopru EBponeiickoro comsa.

Tenepb a1 TOTO, 4TOOBI CO3/aTh MEPEMEHHYIO MJIM KOHCTAHTY THIIA
AdvancedCurrencyUnit, HEOGXOIMMO yKa3aTh 3HAUEHUS JIJISI BCEX ACCOIH-
MPOBAHHBIX TTApaMeTPoB (JIUCTUHT 22.7).

Jinctmur 22.7

var euroCurrency: AdvancedCurrencyUnit = .euro(countries: ["German",
"France"], shortName: "EUR")
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Tenepnb B nepeMeHHON euroCurrency XpaHUTCS YJIEH euro CO 3HAYEHUAMU
JIBYX aCCOIIMMPOBAHHbBIX TapaMeTpoB. [Ipu onucannu acconmmpoBaHHbIX
mapamMeTpPOB B MEPEUMCICHUH YKa3blBaTh X UMeHa He oOst3aTesbHo. [Tpu
HEOOXOMMOCTH MOJKHO YKa3bIBATh JIUIITh WX THITHL.

AccolupoBaHHble TapaMeTPbl MOTYT Pa3InyaThCs IS KasKIOTO YjieHa T1e-
peuncienus. /[y neMoHCTpauy 3Toro paciimpuM BO3MOKHOCTH TTepPevrc-
JieHnda AdvancedCurrencyUnit, Z100aBUB B HETO HOBBII YJICH, OTTMCBHIBAIONINI
noJutap. IIpu 5ToM acCoMMPOBAHHbBIE C HUM TTapaMETPBI OY/LYT OTIINYATHCS
OT MMapaMeTPOB ysKe UMEIOTNXCA 4ieHOB. Kak n3BecTHO, 10J11ap SABJISETCS
HAIMOHAJIBHOI BaroTOl GoJibinoro kosmvectsa crpan: CIITA, Apcrpasim,
Kanazapt u 1. 1. 1o aToii npuunHe co3aguM elne 0/HO IepeyucieHue,
DollarCountries, 1 yKajKeM €T0 B KauyeCTBe TUIIA JaHHBIX aCCOIIUNPO-
BaHHOTO ITapaMeTpa HOBOI'O 4jieHa IepedncieHnst AdvancedCurrencyUnit
(smuctunr 22.8).

Jinctuur 22.8

// CTpaHbl, ucnonb3ywwmne [onnap
enum DollarCountries {

case usa

case canada

case australia

}

// BOMONHEHHOe nepeYuncneHue

enum AdvancedCurrencyUnit {
case rouble(countries: [String], shortName: String)
case euro(countries: [String], shortName: String)
case dollar(nation: DollarCountries, shortName: String)

¥
var dollarCurrency: AdvancedCurrencyUnit = .dollar( nation: .usa,
shortName: "USD" )

[l mapameTpa nation 4ieHa dollar mepeuncieHns AdvancedCurrencyUnit
UCIIOJIb3YETCS TUII JAHHbBIX DollarCountries. QOOpaTuTe BHUMAHME, YTO IIPU
VHUITAAIU3AINT 3HAYEHUS 9TOTO TTapaMeTpa UCI0JIb3yeTCs COKPAIleHHbIN
CUHTAKCHC (.usa). ITO CBI3aHO C TEM, UTO €T0 TUII IAHHBIX Y:Ke 33/1aH MTPU
onpezgeneHnn nepedunciaeHnsa AdvancedCurrencyUnit

22.3. BnoxeHHble nepeuncneHuns

[Tepeunciiernst MOTYT GbITh YACTBIO APYIUX [EPEUMCIIEHIIA, TO €CTh MOI'YT
OBITH OIPEAENEHbl B 00IaCTH BUAMMOCTH POAUTENbCKUX IIEPEUHCIIEHMIL.
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Tak kak nepeuyucienue DollarCountries UCIIOJIb3YETCS UCKIIOYUTEIBHO
B nepeuduncyieHu AdvancedCurrencyUnit 1 cO31aHO /JIs1 HErO, €r0 MOJKHO
MEePEHeCTH BHYTPH ATOTO Niepeducyienns (uctunr 22.9).

Jiuctmur 22.9

enum AdvancedCurrencyUnit {
enum DollarCountries {
case usa
case canada
case australia

}

case rouble(countries: [String], shortName: String)
case euro(countries: [String], shortName: String)
case dollar(nation: DollarCountries, shortName: String)

}

Tenepb mepeunciaenue DollarCountries 0bJaaKaeT orpaHyeHHON obJa-
CTBIO BUIUMOCTU U JOCTYITHO TOJLKO YePE3 POJUTEIHCKOE IIEPEUNCIEHUE.
Moo ckazaTb, 4TO 9TO IOJATUII THIIA, WU BJIOKeHHLIH Tuil. Tem He
MeHee TIPU He0OXOIUMMOCTH BBl MOJKETE CO3/IaTh MapaMeTp, COePKaIinuit
3HaYEHME DTOro IepeYnciIeHrs, 1 BHe IlepedyrcaeHns AdvancedCurrencyUnit
(smuctunr 22.10).

Jinctuur 22.10
var australia: AdvancedCurrencyUnit.DollarCountries = .australia

Tak kak nepeuncsenue DollarCountries HaXO[UTCS B IIpejiesiax Iepe-
urcTennst AdvancedCurrencyUnit, 0Opamarsest K HeMy HeOOXOANMO Kak
K CBOMCTBY 9TOTO THII4, TO €CTh Yepe3 TOUKY.

MPUMEYAHUE Mbl y)xe BCTPEYANIUCh C BIOXXEHHBLIMMU TUMAMU NpK U3yUYEHUN ClIoBapei
(Dictionary). NMoMHuTe Dictionary<T1,T2>.Keys u Dictionary<T1,T2>.Values?

B ouepeznnoii pa3 oTMeuy, HACKOJbKO A3bIK Swift yg06eH B UCIOJIb-
soBanuu. [locse mepemenienus mepeducienus DollarCountries
B AdvancedCurrencyUnit KoJ mpogoskaer pabortars, a Xcode maer Kop-
PEKTHDBIE TO/ICKA3KK B OKHE ABTO/[OTIOJTHEHHSI.

22.4. Onepatop switch ans nepeuncneHunn

[l ananusa u pazbopa 3HaYEeHUH TepedrcIeHrii MOKHO MCII0JIb30BaTh
orrepatop switch.
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Pacemorpum nipumep u3 sinctunra 22.11, B KOTOpOM aHATIM3UPYeETCs 3HA-
YyeHue repeMeHHo# Tura AdvancedCurrencyUnit.

Jinctmur 22.11

switch dollarCurrency {
case .rouble:
print("Py6np")
case let .euro(countries, shortname):
print("EBpo. CTpanbl: \(countries). KpaTkoe HaumeHoBaHue: \
(shortname)")
case .dollar(let nation, let shortname):
print("Oonnap \(nation). KpaTkoe HaumeHoBaHue: \(shortname) ")

}

Koncoun
Jonnap usa. KpaTkoe HaumeHoBaHue: USD

B omepatope switch onmcan Kask/plil 3JIeMeHT TiepeuncyaeHns Advanced-
CurrencyUnit, TO3TOMY UCITOJB30BATE OMepaTop default He 06SI3aTENBHO.
[ocTyn K acconuupoBaHHBIM ITapaMeTpaM peain3yeTcsl CBA3bIBAHUEM
3HAYEHUIT: TIOCTIe KII0YEBOTO CI0BA case U YKa3aHWsI 3HAYEHNST B CKOOKAX
OOBSIBIIAIOTCS KOHCTAHTBI, KOTOPBIM GY/Iy T MPUCBOEHBI ACCOTUMPOBAHHbIE
C YWIEHOM IepevyrCJeHnA 3HAaYCHWA. Tax kax JUIS BCEX aCCOIMMMPOBAHHBIX
IIapaMeTPOB CO3/[AI0TCSI KOHCTAHTLI CO CBA3bIBAEMbIM 3HaYeHMEM, ollepa-
TOp let MOXKHO CTaBUTb Cpa3y I0CJjie KJI0UEBOTO €JI0Ba case (3TO IIpojie-
MOHCTPHUPOBAHO JIJIs YJIeHa euro).

22.5. CBg3aHHbIE 3HAYEHNS Y/1eHOB
nepevncrieHns

Kak assTepHaTHBY acCOIMMUPOBAHHBIM apaMeTpaM JJIsI YIEHOB Iepedrc-
JIEHUI UM MOJKHO 33/1aTh CBA3aHHbIe 3HAYCHUS HEKOTOPOTO THIIA JaHHbBIX
(HampuMep, String, Character uiu Int). B pe3ysbraTe BbI osrydaeTe YjicH
IIePEeYNCIEHNS U TIOCTOSTHHO IIPUBSI3aHHOE K HEMY 3HaUYeHHE.

NMPUMEYAHUE Cssa3aHHbIe 3HAYEHUS TaKXKe Ha3bIBalOT UCXOAHBIMU, UK CbipbiMU. HO
B [laHHOM CJly4ae TEPMUH «CBSI3aHHble» 3HAYMTENbHO Nydlle OTpaXKaeT uX npeaHasHa-
YyeHue.

YKa3aHue CBsi3aHHbIX 3HaYeHWM

IIJIH 3a/laHuA CBA3aHHBIX 3HAYEeHUI 4JIeHOB TepedyncaeHmnsa HGO6XOIII/IMO
yKa3aTb TUII JaHHbIX CaMOT'0O IepeuyncCaIeHnd, COOTBeTCTByIOH.II/Iﬁ 3Ha4de-
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HUSIM YJIEHOB, U ONIPENeUTh 3HAYEHU JIJIST KAXK/IOTO OTIEJbHOTO YJIeHa
nepeuncienus (qctunr 22.12).

Jiuctuer 22,12

enum Smile: String {
case joy = ":)"
case laugh = ":D"
case sorrow = ":("
case surprise = "o_0"

}

[lepeuncienve Smiles COMEPKUT Ha6op cMaiiinkoB. B xauecTBe cBs-
3aHHBIX 3HAUYEHUU YJIEHOB 3TOTO MepeuyrcaeHusd yKa3aHbl 3HAUYeHUS
TUIA String.

CBsi3aHHbIe 3HAYEHUST U aCCOIMUPOBAHHbBIE ITapaMeTPbl — He OJHO U TO
ke. [lepBble ycTaHaBIMBAIOTCS MIPU OTIPE/IE/ICHUH TTePEYNCIeHNs, TIPUYeM
0043aTeIbHO 71 BCEX €0 WICHOB U B OUHAKOBOM THUIIE JAHHBIX. ACCOIH-
MPOBaHHbIE TTAPAMETPBI MOTYT OBITh PA3HBIMHE JIJIsT KAsKIOTO MIEPEUNCIICHUST
1 yCTAHABJIMUBAIOTCA JUIIb IPU UHUIMAIU3AIUN YJieHA TIePeuynCcaIeHUs
B KaueCTBe 3HAUEHUSI.

BHUMAHME OpHOBpeMeHHOe onpeAeneHne UCXOAHbIX 3HauYeHWn U accoLMMpoBaH-
HbIX NapaMeTpoB 3arnpeLleHo.

Ecimm B kKauecTBe THTIA IAHHBIX TIEPEUNCIICHNS YKa3aTh Int, TO UCXOTHbBIE 3HA-
YEHHS CO3/IAI0TCS ABTOMATIYECKH ITyTEM YBETNYEHUs 3HAYEH ST Ha eIITHUILY
IS KQSKJIOTO TIOCIeIyToIero YaeHa (3HayeHue 1mepBoro wieHa pasao 0).
Tem He MeHee, KOHETHO ke, MO’KHO YKa3aTh 9TH 3HAYEHHS CAMOCTOSITETHO.
Hanpumep, B muctunre 22.13 npezictaBiieHo repevncieHue, cojaepskaiiee
crcok TtaneT CoTHEYHOH CUCTeMBI B OpsiiKe yaajieHHocTr oT CoJHIa.

JInctuur 22.13

enum Planet: Int {
case mercury = 1, venus, earth, mars, jupiter, saturn, uranus,
neptune, pluton = 999

[l mepBOTO UJeHa repevncaIeHns B KayecTBe NCXOTHOTO 3HAUeHUST yKa-
3aHO TIes10e Yncyo 1. J{yst KakIoro caenyoniero 4yjieHa 3HaueHne yBeJn-
4yyBaeTCd Ha eUHUIY, TaK KaK He YKa3aHO UHOe: VI venus — 9TO 2, I
earth —3UT. 1.

[l unena pluton cBsA3aHHOE 3HAYEHNE YKA3aHO KOHKPETHO, II09TOMY OHO
paBHO 999.



330 Yactb VI. HeTpuBManbHble BO3MOXHOCTM Swift

[0CTyn K CBSA3aHHbIM 3HAYEHUAM

[Tpu co3maanm aK3eMILTIIpa MEePEUNCACHNS MOSKHO TTOJYIUTD TOCTYII K HC-
XO/IHOMY 3HAUEHWIO YJIeHA ITOTO IK3EMILIIpa nepeuncyienust. /1yt atoro
HCITIOTb3YeTCsT CBOMCTBO rawValue. CO3ManM 9K3EMILISIP OOBSIBIEHHOTO
paHee MePEUNCICHUS Smile M MOJTYYUM NCXOTHOE 3HAYCHNE YCTAHOBJIEH-
HOTO B 9TOM 9K3eMILIsgpe wieHa (auctunr 22.14).

Jiuctuur 22.14

var iAmHappy = Smile.joy
iAmHappy.rawValue // ":)"

B pesysibrare ncnosib30BaHus CBOMCTBA rawValue MbI TIOJIy4aeM UCXO/THOE
3HaYeHWe YJIeHa joy THTIA String.

22.6. NlHMumnanusaTtop

ITpu 06BbsIBJICHIE CTPYKTYPHI B €€ COCTaB 00s13aTeIbHO BXOIUT CIIECIH-
aJIbHBII MeTo[-UHUIMaIM3aTop. bosee Toro, BaMm [axke He TpeOyeTcs: ero
00ODBSIBIIATH, TAK KaK 9Ta BO3MOKHOCTD 3a/105keHa B Swift nsHavanbio. Kak
MBI TOBOPUJIN PaHee, TIPY U3y4IeHUH (DYHIAMEHTATbHBIX TUIIOB, WHUTTUAJIN-
3aTOPBI BCer/ia UMEIOT UM init. J[pyrumMu cjioBaMu, MHUIUATTU3ATOP — 9TO
METO/I B COCTaBe 00BEKTHOIO THIA (IIePeUrCIeHIs, UM, KaK Bbl y3HaeTe
Jlanee, CTPYKTYPBI UJTH KJIacca ), UMEoNui UM init.

[lepeuniciennss MMEIOT BCETO OMH MHUITHAIN3ATOP init(rawvalue:). OH
II03BOJIAET IIepelaTh CBA3aHHOE 3HaUYeHNe, COOTBETCTBYIOIIee Tpe6yeMOMy
YJIeHy Tepeyncaenusd. Takum 06p330M, Yy HacC €CTb BO3MOYKHOCTb UHUINA-
JIN3UPOBATh TAaPaMeTPy KOHKPETHBIN YJIeH TIepPeYrCIeHNs TT0 CBSI3aHHOMY
C HUM 3HAYEHUIO.

B snuctunre 22.15 nokaszan npuMep MCIOJb30BAHUS WHUIIUAIN3ATOPA
HepedncIeHusI.

Jiuctmur 22.15

var myPlanet = Planet.init(rawValue: 3) // earth
var anotherPlanet = Planet.init(rawValue: 11) // nil

[TosTOpIO:

Q WMuunuanusarop nepeyucsaeHus Planet — aTo MeTO/ init(rawValue:).
Emy nepepaercs ykasaresb Ha UCXOAHOE 3HadeHue, CBSA3aHHOE C UC-
KOMBIM YJIEHOM 3TOTO II€PEeUnCIEHUI.
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Q /laHHbIA MeTOJ He OIMCAH B TeJjle IIePedrCcIeHts], — OH CYIeCTBYeT
TaM BCerja 110 YMOJYaHMIO U 3aKpellied B UCXOJAHOM KOJie A3blKa
Swift.

Muunmanuszatop init(rawValue:) BO3BpalnaeT OMITMOHA, TO3TOMY €CJIN
BbI YKaKeTe HeCyIeCTBYIOIee CBI3aHHOe 3HaUueHe, BO3BPATUTCs nil.

MPUMEYAHME WH1UMaNM3aTOpbl BbI3bIBAOTCS KaXKAbIM pa3 Mpu CO34aHWM HOBO-
ro 3K3eMmnaspa Kakoro-nMbo nepeuncneHuns, CTPyKTypbl WM knacca. [nsi HeKOTOpbIX
KOHCTPYKLMIA UX MOXHO M HY>XHO CO3[aBaTb CaMOCTOSITENbHO, @ [l HEKOTOPbIX, Bpoae
nepeyncrieHni, OHW CyLLECTBYIOT MO YMOYaHMIO.

VHULUMan13aTop npoBOAWUT MPOLECC MHMLUMANM3auuu, TO €CTb BbIMOSHSET YCTaHOBKY
BCeX TpebyeMblx 3HaueHW A MapaMeTpoB C HEMOCPEACTBEHHBLIM CO3A4AHUEM 3K3eM-
nasipa U NoMeLLeHNEM ero B XpaHuuLLe.

MHnumanusatop — 3TO Bcerga MeTof C UMeHeM init.

C MHUIA/IN3aTOPaM1 Mbl ITO3HAKOMUMCST HOI[pO6H€€ B CjIleIyIolunx rjaa-
BaX KHUTU.

22.7. CBONCTBa B NEPEUNCIIEHNSIX

Bnarogaps mepeyncieHUSIM MOSKHO CMOJICTMPOBATD CUTYAITUIO, B KOTOPOIA
CYIIECTBYET OTPAHMYEHHOE KOJMYECTBO UCXOJIOB. Y TaKUX CUTYyaIUi 10~
MHUMO BO3MOKHBIX PE3YJIHTaTOB (UJIEHOB MMEPEUHNCIEHNS ) MOTYT CYIIECTBO-
BaTbh M HEKOTOPBIE CBOMCTBA.

CBoiicTBa TO3BOJISIOT XPAHUTH B TIEPEUNCICHUN BCIIOMOTATEIBHYO HH-
dopmaiuio. Mpl ysKe HEOJHOKPATHO BCTPEYAIUCH CO CBOMCTBAMU B IIPO-
necce usydenus Swift.

CBOICTBO B TEPEYNCTEHUN — ITO XPAHUJIUIIE, AHATIOTHYHOE TIEPEMEHHO
WJT KOHCTaHTe, OOBbSABICHHOE B MIPEEIaX MePeuncaeHust U JOCTYITHOE
dyepe3 ero ak3emiisip. B Swift cyiecTByer ornpeziesieHHOe OrpaHuYeHe
JIUISt CBOHICTB B TIEPEUUCIICHUSX: B KAUeCTBE X 3HAYCHWH HE MOTYT BBICTY-
naTh (PUKCUPOBAHHbIE 3HAYCHUSI-JIUTEPAJIBI, & JIUITh 3aMbIKaHUsI. Takue
CBOMCTBA HA3BIBAIOTCS BbiuUCAseMblMu. TIpU KAKIOM OOpAIleHNN K HUM
MPOVMCXO/IUT BBIYKUCJIEHNE TTPUCBOEHHOTO 3aMbIKaHUS € BO3BpaIleHUEM
MOy YU BINETOCST 3HAUYEHNS.

[l BBIYMCIIsIeMOro CBOICTBA IOC/Ie UMEHU Yepes IBOeTOUHEe YKa3bIBaeT-
Cs1 TUTI BO3BPAIIAEMOTO 3HAYEHUST U Jasiee Ge3 oreparopa MpUcBauBaHsI
B (DUTYPHBIX CKOOKAX — TEJIO 3aMbIKAIOIIETO BHIPAKEHNST, TEHEPUPYIOIIETO
BO3BpalllaeMoe 3HaYeHHUE.
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OG6BABUM BBIYUCISEMOE CBOMCTBO IS pa3paboTaHHOTO paHee mepedncie-
Hug (ymuetuHr 22.16). 3a 0CHOBY BO3bMEM IepedncaeHne Smile v CO3/1aiuM
BBIUHCIIIEMOe TIepedrceHNe, KOTOPOe BO3BPAIaeT CBSI3aHHOE C TEKYTIIM
YJIEHOM IIE€PEYNCIIeHUsT 3HAUEHIE.

Jinctuur 22.16
enum Smile: String {
case joy = ":)"
case laugh = ":D"
case sorrow = ":("
case surprise = "o_0"
// BblMUCNAEMOE CBOWCTBO
var description: String {return self.rawValue}

¥
var mySmile: Smile = .sorrow
mySmile.description // ":("

BbrurcisieMoe ¢BOICTBO JOJIKHO ObITh 00bSIBJIEHO KaK lepeMeHHas (var).
B npotuBHOM cityuae, ecJM BbI UCITOJIb3yeTe OMepaTop let, TO TOJyIUTE
coobienne o6 omuodke.

C nomorpio omeparopa self Bbl MoJydaere JOCTYI K TEKYIIEMY YJIEHY
nepeunciaens. JJaHHbIN omepaTop GyeT 04eHb aKTHBHO UCTIOIb30BATHCST
BaMU pu pazpaboTke mpuioxkeHuii. C HUM MbI TO3HAKOMUMCST MTOIpoOHEee
yoKe B OJIMKANIINX pas/iesiax.

22.8. MeToabl B nepevncrieHmsx

ITepeuricieHusT MOTYT TPYIITUPOBATDH B cebe HE TONBKO CBOWCTBA, YICHDI
U JIpyTHe TEePEeYncIeHus, HO U MeTO/bl. PaHee Mbl TOBOPUIIH 00 WHUIIN-
ajan3aTopax init(), KOTOpbIE ABJAIOTCS BCTPOEHHBIMU B IIePEUYUCIeHUs
MetonaMu. Memodo: — 9710 (DYHKIIUU BHYTPHU MEPEUUCTEHUN, TIO9TOMY
VX CHHTAKCUC ¥ BO3MOKHOCTH U/IEHTUYHBI CHHTAKCUCY Y BO3MOKHOCTSIM
M3y4YeHHDIX paHee (DYHKIIIH.

Bepuemcs k mpumepy ¢ iepeducaenneM Smile 1 CO3alUM METO/I, KOTOPBIH
BBIBOJIMT HA KOHCOJTh CTIPABOYHYIO MH(MOPMATIMIO O TPEHA3HAYCHUN TTepe-
yucaenus (uctuHr 22.17).

Jinctuur 22.17

enum Smile: String {
case joy = ":)"
case laugh = ":D"
case sorrow = ":("
case surprise = "o_0"
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var description: String {return self.rawValue}
func about(){
print("MepeuyncneHne copepxuT CNUCOK CMainumkoB ")

}
}

var otherSmile = Smile.joy
otherSmile.about()

Koncoan
I'IepewcneHme COAEpXUT CnMCoK CMalINKoB

B sToM nepeunciennn o0bsiBIeH MeToA about (). [Tocse cozmanus sK3eM-
IUIIPa METOA U IIOMELIEHUs €r0 B IePEMEHHYIO JaHHBII METOJ MOKET
ObITH BbI3BaH.

22.9. Onepatop self

Jl71s1 opranusaiyy 0CcTyna K TeKyIeMy 3HaueHUIO TIePeuYncIeHrs] BHyTPU
3TOTO MEPEUNCIECHUS UCTTOTb3YETCST OTIepaTop self (B OMHOM U3 PEIbITY-
HIUX JIUCTUHTOB MBI y>K€ NCIT0JIb30BaN e10). /laHHbII onlepaTop Bo3Bparia-
€T yKa3aresb Ha KOHKPETHbII UJIeH TIePeYrCAeHIsT, MHUITHATU3UPOBAHHbBII
rnapameTpy.

PaccmoTtpum ipumep.

TpebyeTcst HamUCATD B METOA, OJIWH GYIET BO3BPAIIATH CaM YJIeH Tepe-
YICJIEHNs, a BTOPOH — ero cBsI3aHHOe 3HaueHue. Vcnoabp3yeM It aToro
y:Ke 3HAKOMOe Tepeuncienue Smile (nuctunr 22.18).

Jinctuur 22.18

enum Smile: String {
case joy = ":)"
case laugh = ":D"
case sorrow = ":("
case surprise = "o_0"
var description: String {return self.rawValue}
func about(){

print("MepeyncneHne copepxuT CNUCOK CMaiankos"

}

func descriptionValue() -> Smile{
return self
}
func descriptionRawValue() -> String{
return self.rawValue
}
}

var otherSmile = Smile.joy
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otherSmile.descriptionvalue() // joy
otherSmile.descriptionRawValue() // ":)"

[Ipu BBI30BE MeTO/1a descriptionValue() TPONCXOANT BO3BpaAT self, TO eCTh
caMmoro ak3eMmIapa. ViMeHHo 1103ToMy THII BO3BpaIllaeMoro 3HaueHusI JlaH-
HOTO MeTO/Ia — Smile, OH COOTBETCTBYET TUILY DK3EMIL/ISIPA IIE€PEYNCIEHNSI.

Mertoj descriptionRawValue() BO3BpalllaeT CBI3aHHOE 3HAUEHWE UJIeHA
JTAHHOTO 9K3eMILJIIPA TaKKe C MCII0Jb30BAHNEM oTieparopa self.

ITpu HEOOXOAUMOCTH BBI IaJKe MOKETE BBITIOJTHUTD aHAJII3 TIEPEUNCICHUST
BHYTPH CaMOI0 IEPEUYNCTIEHNS C IIOMOIIBIO KOHCTPYKIINU switch self {},
r7ie 3SHaYeHUSIMHU SIBJITIOTCS YIE€HbI IEPEINCIEHM.

Omneparop self MOKHO KMCIIOJIb30BATh HE TOJIBKO JIJIS TIEPEYUCTEHUH, HO
U JUISE CTPYKTYP U KaaccoB. O6 3TOM MbI TOTOBOPHUM MOZKE.

22.10. PekypcrBHble NepeyncneHns

[Tepeuncienusa OTAUYHO CIIPABJIAIOTCA C MOAENMPOBAHUEM CUTYallUH,
KOrJla eCTb BCero HecKoJIbKO BapuauToB ee pa3BuTus. Ho Bbl MoxkeTe uc-
M0JIb30BATh UX HE TOJBKO JIJisI TOTO, 4TOOBI XPAHUTH HEKOTOPBIE CBSI3aHHDIE
1 acCOIMMPOBaHHbIe 3HaUeHUsl. Bbl MoXkeTe ONTH Jlajibliie 1 Ha/leJUTh
nepeuncieHre GyHKIMOHATIOM aHAIN3a COOCTBEHHOTO 3HAYEHMS U BbI-
YHUCJIEHUsI HA eT0 OCHOBE BbIPAsKEHUH.

BosbmeM, k ipuMepy, mpocTeiimue apudMeTHIecKre ONepalnun: CaoxKe-
HHWE, BbIYUTaHNE, YMHOKEHNE U [E€JICHUE. Bce onn 3apaHee M3BECTHBHI,
ITO3TOMY MOTYT 6bITb TIOMEIIEHBI B IIEPEUYNCJICHNE B KaUYE€CTBE €ro 4JI€HOB
(mactunr 22.19). /171 IpOCTOTHI OCTABUM TOJIBKO JIBE OTIEPAITAN: CJIOKEHNE
1 BbIYHUTaHHUE.

Jinctuur 22.19

enum ArithmeticExpression{
// onepauusa crnoxeHuA
case addition(Int, Int)
// onepaumsa BblMUTaAHUA
case substraction(Int, Int)

}

var expr = ArithmeticExpression.addition(10, 14)

Kasxkprii u3 47eHOB NIepeuncIeHus COOTBETCTBYET OTIePAINN C IBYMsI OTie-
panzamu. B ¢BsI3U ¢ 3TUM OHU NMEIOT 110 /iBa aCCOIMMPOBAHHBIX IIapaMeTpa.

B pesy.ibrare BbINOJIHEHUS KOJIA B IIEPEMEHHOI expr OyAeT XpaHUThCS YJIeH
nepeuncienus ArithmeticExpression, onpegessonuii apudmeTuiecKyo
OTIEPATTHIO CIIOKEHWS.
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OO0bsIBIIEHHOE TIepevYrceHne He HeceT KaKOH-1160 (pyHKIIMOHAIbHOI
HATPY3KH B BalleM IpuiokeHnn. Ho BBl MokeTe co3/1aTh B €To Ipejesax
METO/I, KOTOPBIiT OTIpe/iesisieT HAMEHOBAHE YWIeHA M BO3BPAIAeT Pe3yJIhb-
TaT JaHHON onepaiuu (aucTuHr 22.20).

Jiuctmur 22.20

enum ArithmeticExpression{
case addition(Int, Int)
case substraction(Int, Int)
func evaluate() -> Int {
switch self{
case .addition(let left, let right):
return left+right
case .substraction(let left, let right):
return left-right
¥
}
}
var expr = ArithmeticExpression.addition(10, 14)
expr.evaluate() // 24

[Tpu BBI30BE MeTO/IA evaluate () TPOUCXOIUT TIOUCK OTIPEIETIEHHOTO B IaH-
HOM 3K3eMILJISIpe YjieHa nepeuncjenus. [ 5Toro ucnosb3yioTes orepa-
TOpPBI switch 1 self. /lajiee, Tocsre TOTO Kak YieH ONpe/esieH, My TeM CBSI3bI-
BaHUsI 3HAYCHUI BO3BpAIaeTCsl pe3yJibraT TpedyeMoil apudMeTndecKkoit
oTIeparm.

Jla"HbIll crrocob pa60TaeT IIPOCTO 3amMeyaTesibHO, HO UMeeT Cepbe3Hoe
orpaHu4eHue: OH crocoben MO/IEJTUPOBATH TOJILKO OJTHOYPOBHEBbBIE apu-
METHYECKWe BBIPAKEHUST: 1 + 5, 6 + 19 U T. JI. B cuTyaiuu, Kor/jia BeIpaskeHne
“MeeT BJIOJKEHHbIE BbIpaKeHUusd: 1+ (5 —=7),6 —5+4 U T. [, HAM IIPUJIETCA
BBIUNCJISATH KaXKI0€ OTIeJbHOe IefiCTBUE C UCII0JIb30BaHNeM COOCTBEHHOTO
9K3eMILIApa TUlla ArithmeticExpression

Jlng pemenust 310 npobaeMbl HEOOXOAMMO A0pabOTATh MEpPeUrcie-
HUe ArithmeticExpression TakuM 00pa3oM, YTOObI OHO JaBaJO0 BO3MOK-
HOCTH CKJIQJ[BIBATh HE TOJIbKO 3HAYE€HU TUIA Int, HO U 3HAYEHUS TUIIA
ArithmeticExpression.

[Monyyaercs, 4To TIepednceHne, OMUChIBAONIEe BhIPAsKEHUE, TOJIKHO
JIaBaTh BO3MOKHOCTD BBIIIOJHATH OIepaluu caMo ¢ co6oi. JaHHbIl Me-
XaHU3M PEaIU3yeTCsl B PEKYypPcusHom nepeuucienuu. J1jas Toro 4to0bl
PaspenuTh YeHaM [epedrcaeHns 0OpaliaThCs K 9TOMY II€PEUNCIEHMIO,
HCTIOJIb3YETCS KII0UEBOE CIOBO indirect, KOTOPOE CTAaBUTCS:

Q aubo mepes OmepaTopoM enum — B 3TOM CJIyYae KaKIblil WieH Tepe-
YUCTEHUST MOKET OOPATUTHCS K IAHHOMY TIEPEUNCIEHHIO;
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a b0 Iepe/l oIepaTopoM case TOro 4jeHa, B KOTOpOM HeO6XO,ZII/IMO 06-
PaTUTHCA K IIEPEUYNCIICHUTO.

Ecnu B xauecTBe acCONMMUPOBAHHBIX MapaMeTPOB TEPEUNCTICHUIS yKa-
3bIBaTh 3HAYEHU TUIIA CAMOTIO IIepednucaeHus ArithmeticExpression, TO
BO3HUKAET BOIIPOC: a I/le K€ XPAaHUTD YNCJIa, HAJL KOTOPBIMI COBEPIIAIOTCSI
onepauHI/I? Takue uncia Takxke HeOOXOAUMO XpaHUTb B CaMOM Ilepednc-
JIEHWUH, B €T0 OT/ZIeJIbHOM YJIeHE.

Pacemotpum nipumep u3 simctunra 22.21. B 1anHOM nipuMepe BBIYHUCIISIeTCST
3HAYeHUE BBIPAKEHUS 20 + 10 — 34.

Jinctmur 22.21

enum ArithmeticExpression {
// ykasaTenb Ha KOHKpeTHOe 3Ha4yeHue
case number( Int )
// yKkasaTenb Ha onepauui ClIOXeHuUa
indirect case addition( ArithmeticExpression, ArithmeticExpression )
// yKkasaTenb Ha onepauui BblYUTAHMUA
indirect case subtraction( ArithmeticExpression,
ArithmeticExpression )
// meTon, MpoOBOAAWMIA Onepawluio
func evaluate( _ expression: ArithmeticExpression? = nil ) -> Int{
// onpepeneHue Tuna onepaHaa (3HayeHue uAM onepauus)
switch expression ?? self{
case let .number( value ):
return value
case let .addition( valuelLeft, valueRight ):
return self.evaluate( valueLeft )+self.evaluate
( valueRight )
case .subtraction( let valuelLeft, let valueRight ):
return self.evaluate( valueLeft )-self.evaluate
( valueRight )

}
}

var hardExpr = ArithmeticExpression.addition( .number(20),
.subtraction( .number(10), .number(34) ) )
hardExpr.evaluate() // -4

Y nepeuncienns mosgBUICS HOBBIN YJieH number, KOTOPBIH OMpeessieT
1eJI0€e YMCII0 — ONEePAH/I [J1s1 TIPOBe/IeHNsT ouepeiHoi oneparun. st uie-
HOB apr(MeTHIeCKUX OMepalnii ICIOIb30BaHO KJI0UYEBOe CIOBO indirect,
MO3BOJIAIONIEE TepeaaTh 3HaUeHne TUMa ArithmeticExpression B Ka4eCTBeE
ACCOIMMPOBAHHOIO ITapaMeTpa.

Meton evaluate(expression:) IpUHUMAaET Ha BXO/Ie ONIIMOHAIBHOE 3HAYe-
Hue tuta ArithmeticExpression?. ONIUOHAN B JAHHOM CJIy4ae T03BOJISIET
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BbI3BAaTh METOJI, HE IIepejaBast €My 9K3eMILISP, U3 KOTOPOro 3TOT METO/
OBbLI BbI3BAH. B IPOTUBHOM CJIy4ae IIOCAeQ s CTPOKA JIUCTUHIA BBITJIA-
nesia OBl CITEYOIINM 00Pa3OM:

expr.evaluate(expression: expr)

COI‘]IaCI/ITeCI), 4qTo CyIHeCTByIOIHI/IfI BapvaHT 3HAYUTEJIbHO yn06Hee.

OmnepaTop switch, UCTIO/IB3Ys IPUHYANTETBHOE U3BJIEYEHUE, OTIPENIEISIET,
KaKOW 4JieH MepevncaeHns mepejiad, 1 BO3BpaIlaeT COOTBETCTBYIOTIEE
3HAYeHUe.

B pesysbrare anHoe nepedrcieHne mo3BoIseT CMOICTUPOBATE JTH0OYIO
oliepariuio, B KOTOpPOii IIPUCYTCTBYIOT OTIepaTOPbI CJI0KEHNS 1 BBIYUTAHUSI.

[Tepeuncienus B Swift MoIlTHee, YeM AaHAJIOTUYHbBIE MEXaHU3MBI B IPYTUX
SI3BIKAxX MPOrpaMMUPOBaHUs. Bbl MoKeTe co3/1aBaTh CBOWCTBA U METO/IbI,
MPUMEHATD K HUM PAaCIIUPEHUs U IPOTOKOJIbI, a TaKKe /1eJIaTh MHOTOe
npyroe. O60 BceM 9TOM MBI BCKOPE TTOTOBOPUM.



CTpyKTYypbl

ITepeunciennss — 910 BXOAHON OujieT B 00bEKTHO-OPUEHTHUPOBAHHOE
mporpamMupoBanme. Temepnb MPUIILTO BPeMsT TO3HAKOMUTLCS € eTrfe Horee
(YHKIMOHATEHBIMU U MHTEPECHBIMHU KOHCTPYKITUSIMU — CTPYKTYPAMUL.

Bol yske 1aBHO MCIIoNIb3yeTe CTPYKTYPBI IIPU HaltMcannu koza. Bee dhynna-
MEHTAJIbHbBIE TUIIBI IAHHBIX — 3TO CTPYKTYPbl. OHM B HEKOTOPOII CTereHn
MTOXO0KM Ha TTePEUNCIeHNsT 1 BO MHOTOM CXO/IHBI C KjlaccaMy (C HUMU MbI
MO3HAKOMUMCS B CKOPOM BPEMEHH ).

23.1. CMHTaKcnc ob6bsIBNEHUS CTPYKTYP

3HAaKOMCTBO CO CTPYKTYPaMU HauyHeM ¢ pacCMOTpeHus mpumepa. Ilepen
BaMU CTOUT 3a/iava OIINCaThb B Balen TIporpaMMe CYITHOCTD «UT'POK B TTaX-
Marthl», BKJIIOUas XapaKTePUCTUKI: UMs 1 KOJIndecTBo nobe. [l pemre-
HUS 9TOHU 3a71a4¥ MOKHO MCII0JIb30BATh KOPTEKU U XPAHUTD B IepeMEHHON
UM 1 KOJIMYecTBO 1106e urpoka (suctunr 23.1).

JNuctunr 23.1
var playerInChess = (name: "Bacuauin", wins: 10)

Taxum 06paszoM Mbl, KOHEYHO e, PEIIUM IIOCTABIEHHYIO 3a1a4y, HO eCJIU
KOJINYECTBO XapaKTEePUCTUK OyAeT yBeJIUYMBATHCS, TO KOPTEK CTaHET
Yepecyyp CJIOKHBIM.

Co0TBETCTBEHHO, HAM TPeGYeTCsl MeXaHU3M, [O3BOJISIIONINN THOKO OIH-
ChIBATh JIa’Ke CaMble CJIOJKHBIE CYIIHOCTH, YUUTHIBAsI BCE BO3MOKHBIE
napameTpbl. CTPYKTYPBI KakK pa3 M SABJISIOTCS TaKUM MexannaMom. OHHU
MTO3BOJISIOT CO3/IaTh «CKeJeTs cynrHocTu. Hampumep, ctpykrypa Int omu-
CBIBAET CYIIHOCTH <I[EJI0€ YUCJIO>.

CUHTAKCUC

struct UmMaCTpykTypsl {
// CBONCTBa U MeTOAbl CTPYKTYpbl

}
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o CTpyKTypbl O6bSIBNISAIOTCA C MOMOLLbIO K/IIOYEBOrO C/I0Ba struct, 3a KOTOpbIM creayet
MMS1 CO3AaBAEMON KOHCTPYKLMU. Tpe6oBaHUs K MMEHW NPEAbSBASAIOTCA TOUHO TaKue Xe,
KaK 1 K UIMEHW NEPEUNCIIEHNIA: OHO AOMKHO MMUCATLCS B BEPXHEM BEPO/TIOXKLEM PErUCTPE.

e Teno CTPyKTYypbl 3aK/O4aeTCst B GUrypHble CKOBKM U MOXET CoaepxaTb CBOMCTBA
N MeToAbl, NOAOOHbIE TEM, UTO UCMOJBL3YIOTCA B NepeuncneHunsx, Ho bonee dyHk-
LIMOHanbHbIe.

MPUMEYAHME O6bsBnss CTPYKTYpY, Bbl ONpeaensieTe HoBbIA TUM AaHHbIX.

OG6BABUM CTPYKTYPY, KOTOPast GYIET OMUCHIBATH CYITHOCTD <UTPOK B TITaX-
martbly (iuctunr 23.2).

JIncTuur 23.2

struct PlayerInChess {}
var oleg = PlayerInChess()
type(of:oleg) //PlayerInChess.Type

Tax xak cTpykTypa PlayerInChess SIBJISIETCSI TUIIOM JJAHHBIX, TO MOXKHO
00BSIBUTH HOBOE XpaHuJuiie (epeMEeHHYI0) JIAHHOTO THIIA.

MPUMEYAHUE O6paTtuTe BHMMaHWe Ha TO, YTO HanpoTuB dyHKUMK type(of:) B 06-
NacTV pe3ynbTaToB B YKa3aHWM Ha TUM NPUCYTCTBYeT npedukc Buga _ 11db_expr_141
(uMcno MoxeT oTnmMuaThest). ITo 0cobeHHocTb Xcode Playground, fAaHHbIi npedwkc
onpeaensieT MoAly/lb, B KOTOPOM CTPYKTYpa OnpejesieHa, TO eCTb K KaKoMy MPOCTPaHCTBY
MMEH OHa OTHOCMTCS. Bbl MOXeTe He BONMHOBATLCS MO 3TOMy NOBOAY U He obpaluaTh Ha
npedrKC HUKAKOro BHUMaHUS.

23.2. CBOMCTBa B CTPYKTYypax

Ob6bsgBneHne CBOUCTB

Coznmannas cTpyKTypa PlayerInChess IycTa — OHA He OIKCHIBACT KaKue-
J00 XapaKTePUCTHKY UTPOKa. /st MX Pea3aui MOKHO HCTIOJIB30BaTh
CBOICTBA, C KOTOPBIMU Mbl YK€ BCTPeYa/InCh [IPY U3YyYeHNH [IepedncIeHU.

CUHTAKCUC
struct MmaCTpykTypbl{
var cBoicTBol: Tun[aHHbIX
let cBoicTBO2: TunJaHHbIX
// OCTanbHble CBONCTBA U MeTOAbl

}

e CBOICTBO: Any — CBOMCTBO CTPYKTYPbl MOXET 6bITb /II060r0 TMNa AaHHbIX.

CBOIICTBO MOXET BbITb NPEACTABIEHO KaK B BUAE NEPEMEHHON, TaK U B BUAE KOHCTAHTBI.
KonnuyecTBo CBOWCTB B CTPYKTYpPE HE OrpaHUYEHo.
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B cTpykrypy PlayerInChess 06aBiM JIBa CBOWICTBA, OMUCHIBAIOIIHE UMSI
u KoJm4yecTBO 1obes (name u wins) (suctunr 23.3).

JNiuctmur 23.3

struct PlayerInChess {
var name: String
var wins: UInt

}

BCTpOEHHbIN MHMLMann3aTop

CTPYKTYPBI, TaK jKe KaK 1 TIePEeUNCICHNs, UMEIOT BCTPOECHHBIN MHUITUAJIH -
3aTop (METO/I ¢ UMEHeM init), KOTOPHIi He Tpebdyercst 0ObABIISTh. [aHHbIi
UHUIUATI3ATOP IPUHUMAET Ha BXOJIe 3HAYEHUST BCEX CBONCTB CTPYKTYPBI,
MIPOU3BOINT MX MHUITHAH3AINIO U BO3BPAIIAET 9K3EMIIJISIP TAHHOM CTPYK-
Typsl (sucTuHT 23.4).

JNuctunr 23.4
var harry = PlayerInChess.init(name: "TFappu", wins: 32)

B pesyuisrare Oyzer co3/aH HOBBII 9K3eMILISIP CTPYKTYPbI PlayerInChess,
coziepsKallil CBOICTBA C OIIPE/IeIEHHBIMUI B MHUIMAIN3ATOPE 3HAUCHUAMMU.

BHUMAHME [py co3paHuM 3K3eMnnsipa CTPYKTYpbl BCEM CBOWCTBaM 06513aTesIbHO
[OMKHbI 6bITb MHULIMANIM3MPOBAHbI 3HaYeHus. MponycTuTb Ntoboe U3 HUX HefonycTUMO!
Ecnu 3HaueHne Kakoro-nmbo u3 CBOMCTB He byaeT ykasaHo, Xcode coobwmT o6 owumbke.

MuunmannsaTtop aBTOMaTHUECKU BBI3bIBAETCS BCET/IA TIPU CO3/IAaHUU HOBO-
TO 9K3EMILIISIPA, TOATOMY MOKHO OITyCTUTH €I0 UMST U TTepe/iaBaTh 3HAUEHUS
CBOICTB cpa3dy 1ocjie UMeHU CTPYKTYPbl (JIMCTUHT 23.4a).

Nnucturr 23.4a
var harry = PlayerInChess(name: "lappu", wins: 32)

Kax BbI MOKeTE BU/ICTDH, ITpA 00bsABIeHUN ITapaMeTpa HE€ NCIIOJIb3YETCA
UM NTHUIINAIN3aTopa.

3HayeHUsi CBOMCTB MO YMONYaHUIO

Jliist cBOIICTB MOJKHO 3a/1aBaTh 3HaUeHKe 110 yMosryanuto. [1pu atom Swift
ABTOMATHYECKU CO3/IA€T HOBBIN MHUITNATIU3ATOP, KOTOPBIH MO3BOJISIET CO3-
JIaBaTh HK3eMILISIP 6€3 yKa3aHWsI 3HaUeHU il cCBOUCTB. Bbl cMOKeTe yBUIETh
BCE JIOCTYITHbIE MHUITUATN3ATOPBI CTPYKTYPBI B OKHE aBTO/IOTIOJTHEHUS BO
BpeMsI CO3/IaHUS IK3EMILIISIPA.
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Ha puc. 23.1 u306paskeHbl iBa PasHBIX HHUIMATN3AaTOPA, JOCTYTHBIX TIPH
CO3/IAHUU HK3EMILISAPA: OJIMH He TPeOYyeT yKa3bIBaTh 3HAUEHUS CBOCTB,
MOCKOTBKY MCTIOIBb3YeT WX 3HAYEHHS TT0 YMOTIAHWIO, IPYTOit, HA06OPOT,
TpebyeT yKasaTh 9TH 3HaYeHus. VHuInainsatop, KOTopelii He Tpebyer
YKa3bIBaTh KaKue-Iu00 3HAYEHUST, HA3bIBAETCSI NYCMbIM UHULUAIUSATNOPOM.

var maks = PlayerInChess(name: String, wins: Int)
PlayerInChess () |

Ml PlayerInChess (nmame: String, wins: Int)

Puc. 23.1. [Ia vHnumanv3aTopa B OKHE aBTOAOMO/THEHMS

3HaueHusI 110 YMOJYAHHIO YKA3bIBAIOTCS BMECTE ¢ 0ObABIEHUEM CBOCTB
TOYHO TaK K€, KaK Bbl yKa3bIBaeTe 3HaYeHKe JI0O0M [epeMeHHOI Ml KOH-
ctanTel. [Ipn aTOM ecsimt BBI pemnnin aTh 3HAYEHNE TI0 YMOJTYAHUTO XOTS
ObI OJHOMY CBOIICTBY, TO JOJIXKHbI YKa3blBaTh €0 U IJI BCEX OCTaIbHBIX
CBOICTB.

OO6bsIBUM 3HAUEHMS 10 YMOJYAHUIO JIJIsT CTPYKTYPBI PlayerInChess (Juc-
TuHr 23.5).

Jinctuur 23.5

struct PlayerInChess {
var name: String = "Wrpok"
var wins: UInt = @

}

var john = PlayerInChess(name: "[IxoH", wins: 32)
var player = PlayerInChess()

B 060oux cirydasix CO3MaeTcst 9K3eMILISIP CTPYKTYPbI PlayerInChess. Eciu
TUIST CO3/TAHMST HK3EMILISIPA BLIOUPAETCS Ty CTOM MHUITHATI3ATOP, MapamMe-
TpaM name M wins IPUCBANUBAIOTCS X 3HAUECHU 110 YMOJTYAHUIO.

23.3. CTpyKTypa Kak NpoCTPaHCTBO UMEH

Crpykrypa 06pasyer OTeqbHOe TIPOCTPAHCTBO UMEH, TIOITOMY JIJISI IOCTY-
TTa K 9JIEMEHTaM 9TOTO MPOCTPAHCTBA NMeH HEOOXOIMO B TIEPBYIO OU€PENDh
HOJIYYUTD JIOCTYII K CAMOMY IIPOCTPAHCTBY.

B npezbiyiem npumepe Gbiia co3iana cTpyKTypa PlayerInChess ¢ IBYMst
cBoticTBamMu. Kaxkioe n3 CBOHCTB MMeeT HEKOTOPOE 3HAUCHIE, HO OT HUX HE
6yZI€T HHUKAKOI'O TOJIKY, €CJIN HE OIINCATh MEXaHU3MbI JOCTYIIa K JTaHHBIM
CBOWCTBAM.
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JlocTym x a71leMeHTaM CTPYKTYP MPOUCXOAUT C MTOMOIIIBIO DK3EMILIISIPOB
JAHHOHN CTPYKTYPHI (ucTuHT 23.6).

Jinctuur 23.6

john.name // "[xoH"
player.name // "Wrpok"

Jlantbrit crrocob 10cTyma 06eCTIeYMBaAET HE TOMBKO YTEHHE, HO U H3MEHEHEe
3HAUYEHWST CBOMCTBA 9K3EMILJISIPA CTPYKTYPbI (JiucTurr 23.7).

Jiuctuur 23.7

john.wins // 32
john.wins += 1
john.wins // 33

MPUMEYAHUE Ecnu CBOMCTBO CTPYKTYPbl UK €€ 3K3EMMNNSP YKasaHbl Kak KOHCTaHTa
(let), Npy NonbITKe M3MEHEHUs 3HaYeHNs cBOVCTBa Xcode coobumT 06 owmbke.

23.4. CobCTBEHHbIE MHULUMANN3aTopb!

Kak roBopusioch panee, MHUIIMAIN3ATOP — 3TO CIEIUATbHBINH METOL,
KOTOPBIM HOCHT MM init. Ecam Bac He ycTpanBaoT MHUAIIMAIN3ATOPH,
KOTOPBIE CO3/JAIOTCS /I CTPYKTYP aBTOMATUYECKH, BBl UMEETE BO3MOXK-
HOCTb OTIPEIETUTH COOCTBEHHBIE.

NMPUMEYAHUE ABTOMaTMYECKM CO3[aHHbIE BCTPOEHHbIE MHULMANIN3ATOPLI YAANSAOT-
€5 Npu 06bsABAEHUM NepBOro CO6CTBEHHOrO MHMLManu3aTopa.

Bam #e06X0I1MO TIOCTOSTHHO TTPUAEPKUBATLCS TIPABUIIA: «BCE CBOMCTBA
CTPYKTYPBI JI0JKHBI UMETDh 3HAYEeHU [IPU CO3[[aHUM HK3eMILISpa JaHHON
CTPYKTYpbI». Bbl MoskeTe co3iarh MHUIINAIN3ATOP, KOTOPBIM ITPUHUMaeT
B KauecTBe BXOJHOIO [1apaMeTpa 3HadeHus He /i BCeX CBOMCTB, Torja
OCTAJBHBIM CBONCTBAM JIOJKHBI OBITH Ha3HAYEHBI 3HAUCHUST JTHOO BHY-
TPH JIAHHOTO WHUIHATU3ATOPA, JTUOO0 Yepe3 3HAYEeHUsI 110 YMOTYAHUIO.
HecMmoTpst Ha TO 9TO HHUIMATM3ATOP — METO/, OH 00DbsIBIIsTETCST Ge3 1c-
MI0JIb30BAHMS KJII0UEBOTO cjioBa func. IIpu aToMm oiHa cTpyKTypa MOKET
co/lepsKaThb MPONU3BOJIbHOE KOJMYECTBO MHUIINAIN3ATOPOB, KAXK/bIN 13
KOTOPBIX JIOJKEH UMETh YHUKAJIbHBIN HA0OP BXOAHBIX MapameTpos. Jlo-
CTYII K CBOMCTBAM 9K3eMILIsIpa BHYTPU HHUIUATIN3ATOPA OCYIIECTBIIACTCS
C IIOMOIIIbIO ollepaTopa self.

Co3zaiuM MHUINAIN3ATOP JIJIs1 CTPYKTYPbI PlayerInChess, KOTOPbII TIPH-
HUMaeT 3HaUeHNe TOJIbKO /7T cBo¥icTBa name (UCTUHT 23.8).
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Jinctuur 23.8

struct PlayerInChess {

var name: String =

var wins: UInt = ©
//vHuumnanusaTop

init(name: String){

self.name = name

"Urpok"

}
¥
var helga = PlayerInChess(name: "Onbra")
helga.wins // ©
// cnepywwmii Kop LONAXeH 6bin 6bl BbI3BATb OWKUOKY
// var newPlayer = PlayerInChess()

Nuannumanuzatop NTpuHUMAET 3HAUYE€HUE TOJBKO JIJISI CBOMCTBA name, TIPH
HTOM CBOICTBY wins Oy/IeT MPOUHUIIUATM3UPOBAHO 3HAUCHHE 110 yMOJTYa-
Huto. [Tpu co3manny sK3eMILIsIpa BaM OyJIeT J0CTYIEH UCKIUUTETHHO
paspaboTaHHBIN BAMU HHUIIHATA3ATOD.

[TomHUTE, 4TO CO31aBaTh COOCTBEHHBIE MHUIIMATU3ATOPHI I CTPYK-
TYp He 06sI3aTeNIbHO, TaK KaK OHU YK€ MMEIOT BCTPOCHHbBIE WHUIIUATH-
3aTOPBHL.

BHUMAHME Ecnun 3k3eMnnsip CTPYKTYpbl XpaHWUTCA B KOHCTaHTe, Moaudukaums ero
CBOWCTB HEBO3MOXHA. EC/N ke OH XpaHUTCS B NepeMeHHOM, TO BO3MOXHa MoanbuKaLms
TeX CBOWCTB, KOTOpPble 06bsIB/IEHBI C MOMOLLbIO OnepaTopa var.

BHUMAHME CrpyKkTypbl — 3TO TuMbl-3Ha4yeHus. [pn nepegaye ak3emnnsipa CTpykTy-
pbl OT OZIHOrO MapaMeTpa B APYroi NpPOUCXOAWT ero KonnpoBaHue. B cneaytollem npu-
Mepe CO3AatoTCs ABa HE3ABMCHMMbIX SK3EMM/ISiPA OAHOMN W TOM XKe CTPYKTYpbl:

var olegMuhin = PlayerInChess(name: "Oner")
var oleglLapin = olegMuhin

23.5. MeToabl B CTPYyKTypax

ObbsaBNEeHMe MeToaoB

[ToMuMoO CBOWCTB, CTPYKTYPHI, KaK W MEPEUNCIEHNS, MOTYT CO/IePKATh
MeTobl. CHHTaKCHC OOBABICHUST METOOB B CTPYKTYpPaX aHAJIOTHYECH
00BSIBJICHUIO METOJIOB B Tiepeuncienustx. OHU, KaK U 00bIYHbIe (PYHKITHH,
MOTYT IPUHUMATh BXOJHBIE apaMeTpsbl. JlJist JocTya K cOOCTBEHHBIM
CBOMCTBAM CTPYKTYPBI UCIIOJIb3YeTCs OllepaTop self.

Peanusyem meTo description(), KOTOPBII BBIBOAUT CIIPABOYHYIO MH(DOP-
Maluio 00 UTPOKe B IaxMaThl Ha KOHCOb (mctunr 23.9).
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Jinctmur 23.9

struct PlayerInChess {
var name: String = "Wrpok"
var wins: UInt = @
init(name: String){
self.name = name
}
func description(){
print("Urpok \(self.name) umeeT \(self.wins) nobea")
}

}
var andrey = PlayerInChess(name: "AHnppei")
andrey.description()

Koncoib
Urpok Anapeit umeeT O nobep

N3meHsowme metoabl

[To ymomuanuio MeTO/IbI CTPYKTYP, KpOME NHUITUATU3ATOPOB, HE MOTYT U3-
MEHSITh 3HAUECHUS CBOUCTB, OOBSIBIIEHHBIE B TEX JKE CAMBIX CTPYKTypax. st
TOro 4ro0bI 0OOUTH JAHHOE OrPaHUYEHNE, IIePel UMeHeM 00bsBIISIEMOrO
MeTo/1a He0OX0IUMO YKa3aTh MOANMUKATOP mutating.

Cosazum MeToJl wins, KOTOPBIii Gy/IeT M3BMEHSATH 3HAYCHUE CBOICTBA wins
(smuctunr 23.10).

Jinctuur 23.10

struct PlayerInChess {

var name: String = "Wrpok"

var wins: UInt = ©

init(name: String){
self.name = name

}

func description(){
print("Urpok \(self.name) umeeT \(self.wins) nobesn")

}

mutating func win( count: UInt = 1 ){
self.wins += count

}

var harold = PlayerInChess(name: "Tlaponba")
harold.wins // ©

harold.win()

harold.wins // 1

harold.win( count: 3 )

harold.wins // 4

MPUMEYAHME CTpyKTypa MOXET U3MEHSTb 3HAUYEHNS CBOWCTB TOJIbKO B TOM C/lyyae,
€C/NY 3K3eMNASP CTPYKTYpbl XPaHUTCS B NEPEMEHHOIA.



Knaccobl

Kiacest siBastiorest nanbosiee hyHKINOHAIBHBIMUA KOHCTPYKITMSIMU B Pa3-
pabotke npuioxkeHuil. JlaHHAsI TJIaBa MPU3BaHa O3HAKOMUTD BAaC C UX
3aMedaTebHBIMI BO3MOKHOCTSIMU. Ec/ii BBl paHee pa3padaTbiBaji MPH-
JIO)KEHUS Ha JPYTUX SA3bIKaX IPOrpaMMUPOBAHUS, TO, BO3MOXKHO, YK€
OCBe/IOMJIEHbBI O KJaccax. B aToM ciydyae MMeoNuiics: ONbIT ITPUTOATCS
BaM IIPU UX U3ydYeHNH B Swift.

Kaccor ouenb oxoku Ha CTPYKTYPbI, HO UX OTJ/INYAIOT HECKOJIBKO KJIIO-
YEeBbIX MOMEHTOB.

Tun. Kiacc — 3T0 TUI-CCBIIIKA. DKIEMILISAPDI KJacca TepeaoTes 110
CCBITIKE, & He KOMNPOBAHNEM.

H3mensieMocTh. JK3eMILISAP KJIACCa MOKET U3MEHSTh 3HAUEHUST CBOMX
CBOICTB, 0OBSIBICHHBIX KaK MepeMeHHas (var), aske ecJiu JaHHbIH JK-
3eMIISIP XpaHuTcs B KoHcTaHTe (let). [Tpu aTom mcnosib3oBars KioyeBoe
CJIOBO mutating 1T METOIOB HE TPEOYETCSI.

Hacanenosanue. /[Ba Kjacca MOTYT ObITh B OTHOLIEHUN <«CYIIEPKJIACC—
cybkmace» apyr K apyry. Ho obpature BHUMaHMe: cyOKIace HaCaeLyeT
U BKJIIOYAeT B cebst Bce XapaKTePUCTUKK (CBOUCTBA U METOJBI) CYIep-
KJlacca ¥ MOKeT OBbITh JOMOJHUTEIbHO paciiuper. O6 orpaHuYeHusIX,
CBSI3aHHBIX C HACJIEIOBAHUEM, PACCKa3aHO B TJiaBe 27.

Munmmam3aTtopsl. Kiace mmeer TOBKO MyCTON BCTPOECHHBIN MHUITAA-
Ju3atop init(){}, KOTOPHIl He TpeOyeT mepeaun 3HAUCHUST BXOHBIX
MapaMeTpOB JIJIsI UX YCTAaHOBKU B CBOIMCTBA.

HMeunupamusaTopbi. Swift 103BoJIsIET CO3/4aTh IEMHUIIMAI3ATOP — CIIe-
[UAJIBHBII METO/I, KOTOPHII aBTOMAaTHUYECKU BbI3bIBAETCS TIPU yIaleHIUT
9K3eMILIsIpa Kracca.

IIpuBenenue TunoB. B 1mpoiiecce BBIIOJHEHNS TPOrPAMMBI BBl MOYKETE
MIPOBEPUTDH HK3EMILJISP KJlacca Ha COOTBETCTBUE OIIPe/leJIeHHOMY THUITY
JTAHHBIX.
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Kamaaﬂ u3 ocobenHocrei JIeTaJIbHO pas61/1pae'rc;1 B KHUTE.

Co BpeMeHeM Bbl HAyYHUTECh OIPEIEIATh HarnOo1ee ITOAXO/IANIIE KOHCTPYK-
WU TS PEIN3aIIMN MCIIOJIb3YEMbIX B ITPOrPaMMaXx CYIIHOCTEIA: OCe/0-
BaTEJIbHOCTD, KOJLIEKIIHS, CTPYKTYPa, KJIacC, KOPTEXK WU YTO-TO JIPYTOE.

24.1. CMHTAKCUC KaccoB
O6’b}IB]IeHI/Ie KJIaCCOB O4Y€Hb ITOXO0Ke Ha 06’bHB]IeHI/Ie CprKTyp.

CUHTAKCUC

class WmaKnacca {
// cBOWCTBa U MeToHbl Kjacca

}

e Knaccbl 06bsIBASIOTCS C MOMOLLBIO KITOUYEBOr0 CoBa class, 3a KOTOpbIM CrieayeT UMs
co3gaBaeMoro kacca. MMs knacca A0MmKHO 6biTb HAaMUCAHO B BEPXHEM BEPOIIIOXbEM
perucrpe.

o Teno knacca 3ak/o4aeTcst B (UrypHble CKOBKM 1 MOXET COIepXKaTb METOAbI U CBOM-
CTBQ, @ TaK)Xe ApYrve 3/1EMEHTHI, C KOTOPLIMU Mbl LU HE 3HAKOMbI.

MPUMEYAHME [pu 06baBNEeHMN HOBOrO Knacca, Kak 1 npu obbsaBneHUn nepeyuncie-
HUSI UMW CTPYKTYPbl, CO3AAETCS HOBbIV TUM @aHHbIX, KOTOPbIA MOXET 6bITb UCMOb30BaH.

23.2. CBOMCTBaA KJ1accoB

ITepeiinem k nmpaktudeckoil cropone usydenus kjaaccos. Kiace, kak
U CTPYKTYPA, MOXKET [PEOCTABIATh MEXaHU3MBI ISl OTIMCAHUS HEKOTO-
POIi CYHIHOCTH. ITa CYIIHOCTH OOBITHO 00JIAZAET PSIIOM XapaKTePUCTHK,
BBIPAKEHHBIX B KJIACCE B BUIE CBOLUCME KAacca. JITist CBOMCTB MOTYT OLITH
yKa3aHbl 3HAUCHUA 110 YMOJTYAHUIO.

Kak ormeuasnoch paHee, KJacc ©MeeT OJMH BCTPOECHHBIH NHUIIUAIN3ATOP,
KOTOPBIN SIBJSETCS MyCThIM. ECJIN y CTPYKTYPBI MHUIIMATIN3ATOP TeHe-
pupyeTcsl aBTOMaTUYECKU BMeCTe ¢ U3BMEHEHUEM COCTaBa ee CBOWUCTB, TO
y KJlacca JIIs yCTAaHOBKM 3HAYeHUl cBOiicTB Tpebyercst pazpabaThiBaTh
MHI[UATIN3aTOPbI CAMOCTOSATEILHO.

ITpu co3paHnm HK3eMILISIPa KIacca KaskJI0MY CBOHCTBY JTOJIKHO OBITh TIPO-
UHUIMAIM3UPOBAHO 3HAYEHHE: JTMOO0 Yepes 3HaUeHH 110 YMOIYAHMIO, TH60
B TeJie MHUITHAIN3aTOoPa.

[Ipu BBITTOSTHEHWN 3a7laHUI B TIPEABIAYIINX TJIaBaX MBI OMUCHIBATN CYIII-

HOCTD «IIIaXMaTHasA (l)I/II'ypa» BHayYaJsIe ¢ IIOMOIIbIO IIepedyncaeHns Chessmen,
a IIOTOM C IIOMOIIIBIO CTPYKTYPBI Chessmen. Wcnonbp3oBanue Kjacca 1Jj1si MO-
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JIeJINPOBAHMS IAXMATHON (DUTYPBI IPEAIIOYTUTEIbHEE B IIEPBYIO OYepe/ib
B CBSI3H C TEM, UTO KaK/ast OT/Ie/IbHAsT (Urypa — 9TO YHUKATIBHbII 0OBEKT CO
CBOMMM Xapakrepuctukamu. Ero Mogudukaims B mporpaMMme ¢ NCIoJIb30Ba-
HUEM CCBIJIOK (@ KJIACC — ATO THUII-CChIIIKA) 3HAUMTEIBHO YIPOCTUT PabOTY.

PaCCMOTpI/IM IIpUMEDP NCITOJIb30BaHUA KJIACCOB.

HeobGx0amuMo cMOIeTMpoOBaTh CYIIHOCTD «IIaxMatHast purypas. IIpu atom
OHa JI0JIKHA 00J1a/IaTh CJIEYIONINM HaOOPOM CBOICTB:

Q Tun Gurypsr;
Q 1uBer GUTypH;
O KOOPAMHATBHI HA UTPOBOM TIOJIE.

B etiie 0{HOM JIOTIOTHUTETTBHOM CBOHCTBE MBI OYI€M XPAaHUTh CUMBOJI, CO-
orBeTcTBYIONUI maxmatHoil ¢urype (B Unicode BxoasaT HEOOXOMMbIe
CUMBOJIbI).

Koopaunatsl 6yyT CIyKUTh He TOJBKO JIJIsI TOTO, YTOObI OTIPEIETUTH
MecTomoJIoKeHne (DUrypbl Ha MIAXMaTHOH JJ0CKe, HO 1 /IS OIIpe/iesIeHUs
daxra ee npucyrcrust. Ecam durypa youra win elie He BBICTaBJIEHA, TO
3HAYeHNe KOOPANHAT GyIeT nil.

Tak Kak y Kjacca OyayT olpeesieHbl CBONCTBA, HeOOX0AUMO pa3paboTaTh
MHUIUAIU3aTOP, KOTOPBIN OY/IET YCTAaHABJIMBATH UX 3HAYEHUSI.

B nuctunre 24.1 npuBeieH Ko/ KJIacca, OMUCHIBAIONIIIT CYITHOCTD «ITIaX-
MaTHasg Gurypas.

Jiuctmur 24.1

class Chessman {
// Tun ourypsl
let type: String
// uBeT ¢urypsl
let color: String
//KoopAnHaTbLl GUTypbl
var coordinates: (String, Int)? = nil
// cumBOn, COOTBeTCTBYHWUA ¢urype
let figureSymbol: Character
// wvHuumanusaTop
init(type: String, color: String, figure: Character){
self.type = type
self.color = color
self.figureSymbol = figure
}
}

// co3paem sK3emnaap Gurypbl
var kingWhite = Chessman(type: "king", color: "white", figure:
"\u{2654}")
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MPUMEYAHUE Kogbl Unicode-cMMBOMIOB, COOTBETCTBYIOLUMX LUAXMATHBIM (urypam,
Bbl MOXETE CaMOCTOSATENIbHO NMOCMOTPETb B MHTEPHETE.

Kasknmast n3 xapakTepucTuk (purypol BbIpaskeHa B OT/IEJIbHOM CBONCTBE
Kyacca. T JaHHBIX CBONCTBA coordinate SIBJISIETCS OMIIMOHATBHBIM KOP-
TesKEM. DTO CBSI3aHO € TeM, UTO (hUrypa MOKET OBbITh yOpaHa ¢ UTPOBOTO
noJist (Torzia cBoiicTBo Oyzet nil). KoopauHarsr urypbr Ha MaxMaTHOM
ToJie 33/IAI0TCS ¢ TIOMOTIBIO CTPOKU U YUCJIA.

B paBpa6OTaHHOM MHUIUAJIN3aTOPE YKa3aHbl BXO/IHbI€ apTYMEHTDI, 3Ha4Y€-
HHA KOTOPDBIX UCITIOJIb3YIOTCS B Ka4€CTBE 3HAYEHUI CBOICTB IK3EMILJIAPA.

B pesysipraTe BBITTOJHEHNS KOJA B TepeMeHHON kingWhite HaxoauTcs
9K3EMILJIAP KJacca Chessman, OMTUCHIBAIONINN (UTYPY «DBesbrit KopoJb».
Durypa ele He UMeET KOOPAUHAT, & 3HAYUT, HE BHICTABJIEHA HA UTPOBOE
noJie (ee KOOPIIMHATBI PABHBI nil).

CaoiicTBa type 1 color MOTYT HPUHSITH 3HAYEHUS U3 YETKO OTIPEIesIeH-
HOTO [EPEYHsI, [I09TOMY UMEET CMBICJI PeaJn30BaTh BA II€PEUNCTEHUS:
O/THO JIOJKHO COJIEP:KATh TUIIBI IIAXMATHBIX (QUTYDP, BTOPOe 1BeTa (JIHC-
TUHT 24.2).

JIncTtmHr 24.2

// Tan waxmaTHOW duUrypsl
enum ChessmanType {

case king, castle, bishop, pawn, knight, queen
}

// useTa duryp
enum ChessmanColor {
case black, white

}

Co3zanuble iepeuncaenus JOJKHbl HAUTH MECTO B KaUYeCTBe TUIIOB CO-
OTBETCTBYIOIINX CBOMCTB KJ1acca Chessman. He 3a0biBaiiTe, 4TO 1 BXOJHBIE
aApryMeHTbl MHUIINAIN3ATOPA JIOJIKHBI UBMEHUTHCSI COOTBETCTBYIOIIMM
o6paszoM (yucTuHr 24.2a).

JinctuHr 24.2a

class Chessman {

let type: ChessmanType

let color: ChessmanColor

var coordinates: (String, Int)? = nil

let figureSymbol: Character

init(type: ChessmanType, color: ChessmanColor, figure:Character){
self.type = type
self.color = color
self.figureSymbol = figure
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}
}

var kingWhite = Chessman(type: .king, color: .white, figure:
"\u{2654}")

Ternepsb 1pu cO31aHUU MOJIE/IH HIAXMATHON (DUTYPbI HEOOXOANMO TIepe/a-
BaTbh 3HAUEHUS TUIIOB ChessmanType 1 ChessmanColor BMECTO String.

CosmanHble JOTTOJTHUTEIBHDBIE CBSI3N obecreunBaioT KOPPEKTHOCTH BBOZIa
JaHHBIX ITPU CO3JaHNN dK3EMILJIAPa KJjacca.

24.3. MeToabl Knaccos

CymurHocts «Ilaxmarnast hurypas yike siBisiercst BrioJiHe padboueil. Ha ee
OCHOBE MOKHO onucaTh Jio0yio ¢urypy. Tem He MeHee onucanHas Gurypa
BCE €llle SIBJISIETCS «<MEPTBOM» B TOM CMBICJIE, YTO OHA He MOJKeT ObITh KC-
MMOJIb30BaHA HETIOCPEJCTBEHHO JIJIST UTPBI. ITO CBSI3aHO C TEM, UTO €ellle He
paspaboTaHbl MEXaHU3MbI, II03BOJISIONINE YCTAHOBUTD (DUTYPY Ha UTPOBOE
1oJie v IMHAMUYECKH ee TIepeMeliaThb.

Kiacepl, Kak 1 CTPYKTYPBI C [I€PeYUCTIeHUAME, MOTYT COJiepKaTh IIPOU3-
BOJIbHBIE METOJIbI, OOecTIeunBaionye (hyHKIIMOHATBHYIO HATPY3KY KJacca.
He 3a6biBaiiTe, 4TO B KJIaccax HET HEOOXOANMOCTH MCTIOIB30BATD KII0Je-
BOE CJIOBO mutating /111 METO/IOB, MEHAIOIINX 3HAYEHUS CBONCTB.

HeMHOro 0KMBUM CO3JaHHYIO MOJIEJIb IAXMATHOM (hUTYPBI, CO3/IaB He-
CKOJIBKO MeTOJIOB (JTUCTUHT 24.3):

Q ycTaHoBKa KoopAWHAT (GUTypsl (IIPU BHICTABJICHWH Ha TI0JIE UJITH TIPU
JIBVKEHWN );

Q cHATHe GUTYPBI ¢ UTPOBOTO MOJA (OKOHYAHUE TTAPTUH WU THOEITH
urypor).

Jinctmur 24.3

class Chessman {

let type: ChessmanType

let color: ChessmanColor

var coordinates: (String, Int)? = nil

let figureSymbol: Character

init(type: ChessmanType, color: ChessmanColor, figure:Character){
self.type = type
self.color = color
self.figureSymbol = figure

}

// mMeToh yCTaHOBKW KOOpAUHAT

func setCoordinates(char c:String, num n: Int){
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self.coordinates = (c, n)

}

// meTon, ybusawwuin durypy
func kill(){

self.coordinates = nil

}
}

var kingWhite = Chessman(type: .king, color: .white, figure:
"\u{2654}")
kingWhite.setCoordinates(char: "E", num: 1)

B pesysibrate durypa «besblit KOpoJb» BBICTABJISIETCS B MO3UINIO C KO-
opAMHATaMu E1.

Ha camom zienie 71t 1efCTBUTETHHOTO pa3Menienusi GUrypbl Ha UTPOBOM
noJie Heo6XOAMMO CMOJIETUPOBATH CaMy TITAXMaTHYIO 0CKy. 1 atum Bo-
MIPOCOM MBI 3afiMeMcs yiKe B CKOPOM BPEMEHH.

24.4. "HnumanunsaTopsbl KaccoB

Kimacc MoxeT comep:kaTh MTPOM3BOTbHOE KOJTMIECTBO Pa3paboTaHHBIX
MHUTHATI3aTOPOB, PA3INYAIOTIUXCS JIUIITh HAOOPOM BXOIHBIX apTYMEHTOB.
IT0 HUKOUM 06Pa30M He BJIUSAET Ha PAOOTY CaMOTo KJIacca, a JIMIIb JaeT
HaM GoJiee TMIPOKHE BO3MOKHOCTH TIPH CO3AHIT €70 IK3EMIIISTPOB.

PaccmoTtpum miporiece co3anus A0MOJHUTEIbHOTO HHUITHAa3aTopa. Cy-
MIECTBYIONIUI KJIacC Chessman He TI03BOJISIET OJIHUM BbIPpaKEHUEM CO3/IaTh
(urypy u BoicTaBuTh ee Ha noJie. Ceiyac JIJist 9TOr0 UCIOJIb3YIOTCS /1B
HEe3aBUCUMBIX Bbipaskenus. [laBaiite paspaboraeM BTOPOI MHUIMANN3A-
TOP, KOTOPBIil OyIeT AOIMOJIHUTENbHO IPUHUMATD KOOPAUHATHI (DUTYDBI
(smucTtunr 24.4).

Jinctuur 24.4

class Chessman {

let type: ChessmanType

let color: ChessmanColor

var coordinates: (String, Int)? = nil

let figureSymbol: Character

init(type: ChessmanType, color: ChessmanColor, figure:Character){
self.type = type
self.color = color
self.figureSymbol = figure

}

init(type: ChessmanType, color: ChessmanColor, figure: Character,

coordinates: (String, Int)){

self.type = type
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self.color = color
self.figureSymbol = figure
self.setCoordinates(char: coordinates.®, num: coordinates.l)

}

func setCoordinates(char c:String, num n: Int){
self.coordinates = (c, n)

}
func kill(){
self.coordinates = nil

}
}

var queenBlack = Chessman(type: .queen, color: .black, figure:
"\u{2655}", coordinates: ("A", 6))

Tax xak Koz YCTaHOBKHU KOOpAMHAT y’Ke HallCaH B MeTo/le setCoordi-
nates(char:num:), TO, BO usbeskaHue LyOJUPOBAHUS, B MHUITHAIU3ATOPE
HTOT METOJ IPOCTO BHI3bIBAETCSI.

[Ipu 00bABJIEHUN HOBOTO 9K3eMILIsIpa B OKHE aBTO/OIIOJIHEHUS 6y11yT
npepjaaraTbCcs Ha BbI60p JIBa MHUITUAIN3aToPa, 00DBABJICHHBIE B KJIACCE
Chessman.

24.5. BnoXxeHHble B Knacc Tvnbl

Ouenb yacTo MepevncaeHus, CTPYKTYPbl U KJIACCHI CO3/Iaf0TCS ST TOTO,
4TOOBI pacIIUPUTh GYHKIHOHAIBHOCTD U YIOOCTBO MCIIONb30BAHMS OIIPE-
JIeJIEHHOT'O THIIA AaHHbIX. TAKOH IOAX0 MbI BCTpedasin, Korua paspaba-
ThIBaJIM Ilepedncaenunsa ChessmanColor 1 ChessmanType, UCIOJIb3YIOIINECSA
B KJacce Chessman. B mannoMm ciydae rnepedynciaeHus HY>KHBI UCKJIIOUN-
TEJIbHO B KOHTEKCTE KJIACCA, OTTMCHIBAIOIETO IIAXMATHYIO (PUTYDPY, U HUT/IE
Gouiblire.

B Taxoii cuTyaryy Bel MOKeTe BIOKUTh TIEPEUNCIIEHHS B KJIACC, TO €CTh
OIHCATh UX He TI00ANbHO, a B TIpe/iesiax TeJia Kiaacca (JiucTur 24.5).

JInctuur 24.5

class Chessman {
enum ChessmanType {
case king, castle, bishop, pawn, knight, queen
}
enum ChessmanColor {
case black, white
}
let type: ChessmanType
let color: ChessmanColor
var coordinates: (String, Int)? = nil



352 Yactb VI. HeTpuBManbHble BO3MOXHOCTM Swift

let figureSymbol: Character
init(type: ChessmanType, color: ChessmanColor, figure:
Character){
self.type = type
self.color = color
self.figureSymbol = figure

}

init(type: ChessmanType, color: ChessmanColor, figure:
Character, coordinates: (String, Int)){
self.type = type
self.color = color
self.figureSymbol = figure
self.setCoordinates(char: coordinates.@, num:coordinates.1)

}

func setCoordinates(char c:String, num n: Int){
self.coordinates = (c, n)

}
func kill(){
self.coordinates = nil

}
}

CtpyKTypbl ChessmanColor 1 ChessmanType TeTlepb ABJISIOTCS BJIOKEHHBIMU
B KJTacC Chessman U CYTIECTBYIOT TOJBKO B Mpeiesiax 00JacT BUANMOCTH
MAaHHOTO Kiacca. MBI yike HEOJHOKPATHO BUJIEH C BAMU MOXOOHBIN MOJI-
XO/I.

CCbINIKM Ha BIOXKEHHbIE TUMbI

B HEKOTOPBIX CUTYAIUAX MOKET BOSHUKHYTH HEOOXOIUMOCTD UCIIOJIb-
30BaTh BJIO’KEHHDIE TUIILI BHE OIIpeesisioniero ux kourexcra. /lis atoro
HEeOOXOIMMO YKA3aTh UMsI POIUTETIHCKOTO THIIA, TIOCJE KOTOPOTO JIOJIKHO
cJIeIoBaTh MMsT TpeOYEeMOTo THIIa JaHHbBIX (JmucTuHr 24.6). B atoM npumepe
MBI [10JIy4aeM JIOCTYI K OZIHOMY W3 UJIEHOB IlepedncseHus ChessmanType,
00BSIBJIEHHOTO B KOHTEKCTE Kjracca Chessman,

Jinctuur 24.6
var linkToEnumType = Chessman.ChessmanType.bishop



CBOMCTBA

Bul yike ymeeTe co3iaBaTh W UCMOJIH30BATh CBONCTBA MpH pa3paboTke
THUIIOB JIaHHBIX. B 3TOil TJ1aBe BbI mostyunTe HoJiee TiyOOKue 3HAHUS 10
9TOMY BOIIPOCY, TaK Kak CBOICTBA He OIPaHMYUBAIOTCS PACCMOTPEHHBIMU
paHee BO3MOKHOCTSIMU.

25.1. Tvinbl CBOUCTB

Ceoiicmea — 910 IapaMeTpbl, 00bsIBIIEHHbIE B Ipeaenax 00BEKTHOTO THUIIA
JaHHDbIX. OHU TO3BOJISTIOT XPaHUTDH U BBIYUCJATD 3HAYEHU S, a TaKIKE IOy -
49aTb JJOCTYII K 9TUM 3HAYCHUAM.

[To Tumy xpanuMoro 3HauyeHWsT MOKHO BBIZIEJIUTH /[BA OCHOBHBIX BHUA
CBOMCTB:

O XpaHHMBbIE CBOWCTBA MOTYT UCIIOJIb30BAThCS B CTPYKTYpax M Kjaccax;

Q BBIUHMCISIEMbIE CBOWICTBA MOTYT MCITOJIb30BaTHCA B IEPEUYNCTCHUAX,
CTPYKTYpax 1 KjacCax.

XpaHUMble CBOMCTBA

Xpanumoe c60ticmeo — 3TO KOHCTAHTA WU [IePeMeHHast, 00bsIBJIEHHAST
B 0OBEKTHOM THIIEe ¥ XPaHSIIast ONMpeeJeHHOE 3HAUeHe, X PAHIMOe
CBOMCTBO MOXKET:

[ IIOJYy4YMTb 3HAYEHHE 110 YMOJIYAaHUIO B CIy4dae, €CJau IIPpu CO3JJaHNH 9K-
3EMILJIAAPa eMY He TepelaeTCA HUKAKOT'O 3HAaY€HU ;]

QO [oJIy4uTh 3HAUEHME B MHUIMATN3aTope (MeTO/ C UMEeHeM init);
0 U3MEHUTD 3HAYCHUE B IIPOIIECCE UCTIONb30BaHNA 9K3EMILIAPA.

MpbI yiKe co3aBaiu XpaHUMbIE CBOMICTBA, K IPUMEPY, TP Peayn3aliinu
KJ1acca Chessman B IIpe/IbIIY e riaBe.
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JleHvBble XpaHMMble CBOMCTBA

XpaHUMbI€e CBOCTBA MOTYT ObITh «JIEHUBBIMI». SHAYEHIE, KOTOPOE JI0JIK-
HO XPaHUTHCS B JIEHUBOM CBOICTBE, HE CO3/IaeTCS 0 MOMEHTA TTePBOTO
obpalleHus K Hemy.

CUHTAKCUC

lazy var umaCBoicTBal: Tun[aHHbIX
lazy let umaCBoicTBa2: Tun[aHHbIX

MNepen onepatopamu var u let pobaensercs kmoveBoe CnoBo lazy, ykasbiBatollee Ha
«JIEHNMBOCTb>» CBOMCTBA.

Pacemorpum nipumep. Cospagnm KJace, onuchiBaomuil yesoseka. On
Oyzer colep:karh CBOICTBa, cojepskaliye nudopmanuio o6 nMmern u ga-
mutui. Takske Gy/IET OTPEesIeH METO/I, BO3BPAIIAROIIUIT TIOJTHOE UMsT (FMST
1 haMUJINIO BMECTE) ¥ JIEHMBOE CBOMCTBO, cojiepsKalilee 3HaUeHne JaHHOTO
meroga (smctuHr 25.1).

JNiuctmur 25.1

class AboutMan{
var firstName = "Uma"
var secondName = "Oamunus"
lazy var wholeName: String = self.generateWholeName()
init(name: String, secondName: String){
( self.firstName, self.secondName ) = ( name, secondName )
}
func generateWholeName() -> String{
return self.firstName + " " + self.secondName
}
}

var Me = AboutMan(name:"Erop", secondName:"MeTpoB")
Me.wholeName

IK3EeMIISIP KJjacca AboutMan OUeHb YIPOIIEHHO ONMHUCHIBAET CYINTHOCTD
«JesioBeKk». B cBoiicTBe wholeName JOJIXKHO XPAaHUTHCS €TO MOJHOE MM,
HO IIPU CO3/IaHUY 9K3EMILISIPA ero 3HaueHue He 3aj1aercs. [Ipu aTom oHO
He PABHO nil, OHO IIPOCTO He CreHEePUPOBAHO U He 3aMMCAHO. JTO CBI3aHO
C TeM, 9TO CBOUCTBO SIBJISIETCSI JIEHUBBIM. Kak ToJIbKO mpoucxoaut obpa-
IMieHHe K JAaHHOMY CBOCTBY, eTo 3HaueHue (hOpMHIPYyeTCsl.

JlenuBble CBOICTBA MO3BOJISIOT 9KOHOMUTD ONEPATUBHYIO ITaMSITh U He

PAcxXojIoBaTh ee JI0 TeX MoP, MOKa 3HaUeHHe KaKoro-bo CBOCTBA He Mo-
TpebyeTcs.
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MPUMEYAHME CTouT OTMETUTb, YTO B KAYECTBE 3HAYEHWI 4SS XPaHWUMbIX CBOWCTB
Henb3s yKa3blBaTb 31EMEHTHI (CBOMCTBA M METOAbI) TOrO e 06bEKTHOrO TuMa. JleHnBble
CBOWCTBA HE MMEIOT 3TOr0 OrpaHWYeHHs], Tak Kak 1X 3HaueHWst hopMUPYIOTCS yKe nocrie
CO3AaHNS 3K3EMMNISPOB.

JleHuBble CBOMCTBA ABJIAIOTCS lazy-by-need, TO €CTb BLIYUCISIOTC OJL-
Hayk/[bl U GOJIbIIE He MEHSIOT CBOE 3HaYeHue. ITO MPOAEMOHCTPUPOBAHO
B JucTUHTE 25.2.

Jiuctmur 25.2
Me.wholeName // "Erop MNeTpoB"
Me.secondName = "WBaHoB"

Me.wholeName // "Erop Netpos"

MeTo/ibl THIIOB IAHHBIX B HEKOTOPOI CTEIIEHU TOKE SIBJISTIOTCSI JIEHUBBIMU:
OHU BBIYKCJISIIOT 3HAYEHHUE TIPH 00PATIEHUH K HUM U JIEJIA0T 3TO KaXK bl
pas. Ecsin BHUMATEIHHO TOCMOTPETH Ha CTPYKTYPY Kaacca AboutMan,
TO JUIS TIOJIYYEHUsI TIOJHOTO UMEHU MOKHO OBLIIO 0OPAIaThCst K METO/LY
generateWholeName() BMECTO JIEHMBOTO CBO¥CTBa wholeName. Ho Tak:ke
MOJKHO GBLTO TIOWTH U JIPYTHM TTyTEM: CO3/IATH JIEHNBOE XPAHUMOE CBOWCTBO
(hyHKIIMOHATBHOIO TUIIA, cofepsKailee B cebe saMbikanue (JucTunr 25.3).

Jinctuur 25.3
class AboutMan{
var firstName = "Ums"
var secondName = "®amunus"

lazy var wholeName: ()->String = { "\(self.firstName) \(self.
secondName)" }
init(name: String, secondName: String){
( self.firstName, self.secondName ) = ( name, secondName )
}
¥

var otherMan = AboutMan(name: "Anekcei", secondName:"OneiHuk")
otherMan.wholeName() // "Anekceit OneiHuk"

otherMan.secondName = "[lypos"

otherMan.wholeName() // "Anekceit [lypos"

O6paruTe BHUMaHKE, YTO TaK KaK CBOICTBO XpaHUT B cebe 3aMbIKaHIE,
JOCTYII K HeMY He0OXO0MMO OPraHU30BbIBATh C UCIIOJIb30BaHUEM CKOOOK.

IToueMy HEOOXOANMO UCTIOMB30BATh lazy /7T CBOMCTBA wholeName? Kak
OBLIIO CKA3aHO BBIIIIE, TOJIBKO JIEHUBbIE CBOIICTBA MOTYT 0OPAIIATHCSI K dJle-
MeHTaM (CBOICTBaM 1 METOJIaM ) TOTO e 00beKTHOro tuia. Eciu yopaTsb
lazy, To Xcode coobmur 06 omubKe:

error: use of unresolved identifier 'self'
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[Tpu aTOM CBOMCTBO Gy/IeT BO3BPAIIATH AKTYATbHOE 3HAYCHIE KK IbIiT Pa3
1py 0OpaleH K HEMY.

Takum 06pa3oM, MbI CO3/IAJIHN JIEHUBOE XPAHIMOE CBOWCTBO, KOTOPOE BbI-
CUUTBHIBAET U BO3BPAlIA€T 3HAYECHUNE Ka}K]IbeI pas npu O6paH.I€‘HI/H/I K HEMY.
HarnomHio, 4T0 TaKoii THII JIEHUBBIX IaPaMeTPOB Ha3bIBaeTCs lazy-by-name.

BbluncnsemMble cBOMCTBa

Takske cylecTByeT HHOU CIocob co3aaTh MapaMeT]p, 3HadeHre KOTOPOro
OyzeT BBIYMCASTHCS MPU KAKIOM JOCTYyIIe K HeMy. J[JIs1 3TOT0 MOXKHO
MCITOJIB30BATh YK€ 3HAKOMBIE 110 ITePeYnCJIeHUsIM HaM BbIUNCIsieMble
cBoiictBa. 1o cyTu, aT0 Te ke JIeHNBBIE XPAHUMBbIE CBOIICTBA, NMETOIIIHE
(bDYHKITMOHATBHBIN THUTI, HO OTIPE/IesIsieMble B YIIPOIIEHHOM CUHTAKCHCE.

Boruncisembie cBoiicTBa q)aKTI/I‘-IeCKI/I HE XPpaHAT 3HaUY€HUE, a BBIYUCJIAIOT
€T0 C ITIOMOIIbIO 3aMbIKAIOIIETO BbIPAKEHU .

CUHTAKCUC

var umacCeoicTBa: TunfaHHbiXx { Teno_3ambikawwero_BsblpaxeHus }

BbluMcnsieMble CBOWCTBA MOTYT XPaHUTLCS UCKMIOUUTENBHO B NepeMeHHbIX (var). Mocne
YKa3aHWs MMEHN 06bSIBNISIEMOrO CBOWCTBA M TWMa BO3BPALLAEMOro 3aMblKatoLMM Bbipa-
)KEHWEM 3HauyeHus 6e3 onepaTopa NPUCBanBaHNS YKa3blBaeTCs 3aMblkaHWe, B pesysibTa-
T€ KOTOPOro A0/MHKHO 6bITh CreHEPMPOBAHO BO3BPALLAEMOE CBOMCTBOM 3HAUEHNE.

[Ins Toro 4To6bl CBOMCTBO BO3BPALLANO HEKOTOPOE 3HAUEHWE, B TENe 3aMblKaHusl [0N-
XXEH MPUCYTCTBOBATbL orepaTop return.

CresaeM cBOHCTBO wholeName Kiracca AboutName BBIUKCJSIEMBIM (JTHC-
TUHT 25.4).

Jinctuur 25.4
class AboutMan{
var firstName = "Ums"
var secondName = "Oamunua"

var wholeName: String { return "\(self.firstName)
\(self.secondName)" }
init(name: String, secondName: String){
( self.firstName, self.secondName ) = ( name, secondName )
}
} “n

var otherMan = AboutMan(name: "Anekceit", secondName:"OneiHuk")
otherMan.wholeName // "Anekceit OneiHuk"

otherMan.secondName = "[lypos"

otherMan.wholeName // "Anekceit flypos"
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Terepb OCTYI K 3HAYEHUIO CBOWCTBA wholeName MTPOU3BOIUTCS TaK K€,
KaK 1 K OOBIKHOBEHHBIM CBOMcTBaM (6€3 MCII0Jb30BaHUsI CKOOOK ), HO IIPU
HTOM BCeT/Ia BO3BPAIIAETCS aKTyaTbHOE 3HAYEHIE.

25.2. KOHTPO/b 3HAY€HNN CBOWCTB

FeTTep 1 ceTTep BbIYUCISAEMOrO CBOWCTBA

JLiist 000T0 bIMUCASIEMO20 CBOWCTBA CYIIECTBYET BO3MOKHOCTD PEAn30-
BaTh JIBE ClIEIMAIbHbIE (DYHKIINN:

Q Ilemmep (get) BBHIIOJHSIET HEKOTOPBIN KO/ TIPU TIOTIBITKE MOJTYYHUTh
3HaYEHUE BBIYMCIIEMOTO CBOMCTBA.

Q Cemmep (set) BBINIOJHAET HEKOTOPBIN KOJI TIPU MOTBITKE YCTAHOBUTD
3HaYEHUE BBIYHCISIEMOMY CBONCTBY.

Bo Bcex 06BABIEHHBIX paHee BBIYUCIIEMBIX CBOHCTBAX ObLI pealn30BaH
TOJIBKO TeTTeP, MOITOMY OHU SABJISJINCH CBOMCTBAMU «TOJIBKO JIJIS UTe-
HUST», TO €CTb IMONbITKA M3MEHEHUs BbI3Bajia Obl onrOKy. IIpu aTom He
TPebOBAIOCH THCATH KaKOH-TnG0 KO, KOTOPBIE ObI yKa3bIBaI Ha TO, 4TO
CyIlecTByeT HeKUil reTTep.

B cJjiy4dae, €CJI BbIYUC/IAEMOe CBOCTBO AOJIZKHO UMETDH U TeTTEP, U CETTED,
TO H€O6XOIII/IMO HCIIOJIb30BaThb CHeI_[HaJIbeIﬁ CHHTaKCHC.

CUHTAKCUC

var umaCeoicTBa: TunfaHHbix {
get {
// Teno reTtTepa
return Bo3Bpawaemoe3Ha4vyeHne
}
set (accouunpoBaHHbiitlapameTp) {
// TenoceTTepa
}
}

e Tunf[aHHbIX : Any — TUMN AaHHbIX BO3BPALLAEMOrO CBOVCTBOM 3HAYEHMS.

e Bo3Bpawaemoe3Ha4veHune: TunflaHHbIX — 3HAYEHKE, BO3BPALLAEMOE BbIYNCIIEMbBIM
CBOWCTBOM.

FeTTep U ceTTep OnNpeaenstoTCs BHYTPWU Tena BblYMCISIEMOro CBOMCTBA. Mpu 3TOM wc-

Nnonb3ylTCsA KtoYeBble C/loBa get U set COOTBETCTBEHHO, 3@ KOTOPbIMU B (PUIYPHbIX

CKobKax CreayeT Teno Kaxaon us yHKUMN.

F'eTTep cpabaTbIBAET NpU 3anpoce 3Ha4eHUs CBOWCTBA. [l KOppeKTHOI paboTbl OH A0N-
»KEH BO3BpaLLaTb 3HAYEHME C NMOMOLLbIO onepaTopa return.
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CeTTep cpabaTbIBAET MPU MOMbITKE YCTAHOBUTb HOBOE 3HAYEHWE CBOWCTBY. M03TOMY He-
06X0AMMO yKasblBaTb MMs NMapaMeTpa, B KOTOPbI GyAeT 3anvcaHo yCTaHaBMBaeMoe
3HaYeHve. [JaHHbIN acCOUMMPOBAHHLIN NAapaMeTp ABMSIETCS NIOKasbHbIM AN Tena QyHK-
umm set().

Ecnv B BbIUMCIIIEMOM CBOMCTBE OTCYTCTBYET CETTEP, TO €CTb PeasM3yeTcst TONbKO reT-
Tep, TO MOXHO WCMO/b30BaTh YMPOLLEHHbIM CUHTAaKCUC 3anucu. B 3Tom cnyyae onycka-
€TCsl KoYeBoe C/IoBO set U yKasblBAaeTCs TONbKO TENO 3aMblKAlOLWEro BbIpaXeHUSI.
[aHHbIii hopMaT Mbl BCTpeYanu B NpeapblayLmx npuMepax.

PaccmoTtpum npumep.

Heobxommmo paszpaboTaTh CTPYKTYPY, OTUCHIBAIONILYIO CYIITHOCTD <«OKPYIK-
HOCTB». I[Ipr 9TOM OKPY’KHOCTh Ha MJIOCKOCTH MMEET JIBe OCHOBHBIE Xa-
PAKTEPUCTUKU: KOOPAUHATHI IIEHTPa ¥ paguyc. [Ipu 5ToM Ham TakKe
TpeOyeTCsT TPEThST XapAKTEPUCTUKA: [NTHHA OKPYIKHOCTH, KOTOPAsT HATIPSI-
MYIO 3aBUCHT OT paanyca. Heo6xoanmo yuecTs, 4To B mpoiecce pabGoTs
C 9K3EMILISIPOM KaK PAJUYC, TaK ¥ JUIMHA OKPYKHOCTH MOTYT OBITh H3Me-
HeHbl. Ho mpy U3MeHEHNH OIHOW BEJIMYUHBI TAKKe JO0JKHA U3MEHUTHCSI
u apyras (JucTuHr 25.5).

JNuctunr 25.5
struct Circle{
var coordinates: (x: Int, y: Int)
var radius: Float
var perimeter: Float {
get{
return 2.0*3.14*self.radius
¥

set(newPerimeter){
self.radius = newPerimeter / (2*3.14)

}
}
}

var myNewCircle = Circle(coordinates: (0,0), radius: 10)
myNewCircle.perimeter // BbiBOAMT 62.8
myNewCircle.perimeter = 31.4

myNewCircle.radius // BbiBOAMT 5

[Ipu 3anpoce 3HaueHUs CBOICTBA perimeter TIPOUCXOUT BhITIOJTHEHUE
KOJIa B TeTTepe, KOTOPBIN TeHepupyeT BO3BpaIlaeMoe 3HAUeHNE C yIeTOM
3HaueHMs cBoicTBa radius. [Ipn maMIIMamM3anum 3HaYeHNsT CBOWCTBY
perimeter cpabaTbiBaeT KO/ U3 CETTEPa, KOTOPbIil BBIYNCIISIET U yCTaHaB-
JINBAeT 3HaUeHUe CBOICTBA radius.

CeTTep TaK/Ke ITI03BOJIAET UCII0JIb30BaTh COKpaH.IeHHbIﬁ CUHTaKCHUC 3alliCH,
B KOTOPOM HE€ YKa3bIBA€TCS UM BXOHOTO ITapaMeTpa. HpI/I 9TOM BHYTpPU
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cerTepa AJIs JOCTyIa K yCTaHABJMBAEMOMY 3HAU€HUIO HEOOXOAUMO 3a-
JeHCTBOBATh ABTOMATUYECKH OObIBIISIEMbIil TTapaMeTP ¢ MIMEHEM newValue.
Takum 06pasoM, Kjaacce Circle MOKET BBITJISIIETh Kak B JIMCTHHTe 25.6.

Jinctmur 25.6

struct Circle{
var coordinates: (x: Int, y: Int)
var radius: Float
var perimeter: Float {

get{
return 2.0*3.14*self.radius
}
set{
self.radius = newValue / (2*3.14)
}

}

Habniogatenu XxpaHMMbIX CBOMCTB

Terrep u ceTTep O3BOJISIOT BLIIOJHATD KOJ| IPU YCTAHOBKE U YTEHUU
3HAYEHWs BBIYMCJISIEMOTO CBOMCTBA. Jpyrumu cioBaMu, y Bac MMeroTcs
MeXaHW3MBbl KOHTPOJISI MOMTBITOK U3MEHEeHUS W MOJyUYeHUs 3HAaYeHUN.
Hanenus Takmmy 1oIe3HBIMU MEXaHW3MaMU BBIYMCIsE€Mble CBONCTBA,
paspaboTUYNKN Swift He MOTJII 00OUTH CTOPOHOU M XPaHUMBbIE CBOHCTBA.
CrieruasnibHO JIJIs1 HUX OBbLIN peajn30oBaHbl HabJoaTe n (observers),
TaK)Ke Ha3bIBaeMbIe 00cepaepamil.

Habmodamenu — 310 CllelinaJibHble (byHKI_[I/II/I, KOTOPbIE BbI3bIBAIOTCA b0
HEIOCPEACTBEHHO IIE€PE/, 1mbo Cpady 1ocJjie yCTaHOBKH HOBOTO 3HAYCHUS
XpaHUMOTO CBOTICTBA.

BBIIIEJIHIOT JIBa BU/1a Ha6.7HO]IaTeJIeIL/,IJ

O Haburogaresb willSet BBI3BIBAETCS TIEPE YCTAHOBKOI HOBOTO 3HaUe-
HUS.

a Ha6]IIOI[aTe]II) didSet BBI3bIBAETCs IIOCJIE YCTAHOBKY HOBOI'O 3HAYECHUS.

CUHTAKCUC

var umACBoiicTBa: Tun3HayeHus {
willSet (accouuvpoBaHHsbiiiMapameTp)q{
// Teno obcepsepa
¥
didSet (accouuupoBaHHeiiNapameTp)q{
// Teno obcepsepa

}
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Habntogatenn o6bABNSIOTCA C MOMOLUbIO K/OYEBLIX CoB willSet u didSet, nocne
KOTOpPbIX B CKOBKax yKa3blBAeTCs MMS BXOAHOrO aprymeHTta. B aprymeHT Habniogate-
ng willSet 3anvcbiBaeTcs ycTaHaBNMBaeMoe 3HayeHne, B HabntoaaTens didSet — cra-
poe, yxe crepToe.

Mpu 0b6bsBNEHUM HabnoaaTeneit MoXXHO UCMOb30BaTh COKPALLEHHbIA CUHTAKCKC, B KO-
TOPOM He TpebyeTcsi ykasblBaTb BXOAHbIE apryMeHTbl (TOUYHO TaK Xe, KaK COKpaLleHHbIN
CMHTaKcuc ceTTepa). lNpy 3TOM HOBOE 3HayeHve B willSet npuceBavBaeTCs napameTpy
newValue, a cTapoe B didSet — napameTpy oldValue.

PacemoTpuM mpuMeHeHue HabuogaTesnell Ha mpuMepe. B cTpyKTypy,
OMHCBIBAIOTIYTO OKPY/KHOCTD, 106aBUM (DYHKITHOHAT, KOTOPBIH TIPH U3Me-
HEHUU PAIYCca OKPYKHOCTU BBIBOAUT COOTBETCTBYIOILYIO NHMOOPMAIIIIO
Ha KOHCOJIb (JiucTuHT 25.7).

Jinctuur 25.7

struct Circle{
var coordinates: (x: Int, y: Int)
//var radius: Float
// CBOWCTBO ANA NUCTUHra 7
var radius: Float {
willSet (newValueOfRadius) {
print("BmecTo 3Ha4veHua \(self.radius) ycTaHaBnuBaeTcsA
3HaveHue \(newValueOfRadius)")
¥
didSet (oldvValueOfRadius) {
print("BmecTo 3HauveHus \(oldValueOfRadius) ycTaHoBneHo
3HavyeHue \(self.radius)")

}
}
var perimeter: Float {
get{
return 2.0*3.14*self.radius
¥
set{
self.radius = newValue / (2*3.14)
}
}

}

var myNewCircle = Circle(coordinates: (0,0), radius: 10)
myNewCircle.perimeter // BbiBOAMT 62.8
myNewCircle.perimeter = 31.4

myNewCircle.radius // BbiBOANT 5
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Koncoap

BmecTo 3HayeHuMA 10.0 ycTaHaBAuMBaeTCA 3Ha4veHue 5.0
BmecTo 3HayeHuA 10.0 ycTaHOBNEHO 3HayeHue 5.0

Hab6moaTenn BBI3BIBAIOTCS HE TOJTBKO [IpU HEIIOCPEACTBEHHOM HU3Me-
HEHWN 3HAYEHUs CBOMCTBA BHE 9K3eMIIsgpa. Tak Kak ceTTep CBOMCTBA
perimeter Tak:Ke U3MeEHSET 3HAaUEHME CBOMCTBA radius, TO HabJoaTes I
BBIBOJISIT HA KOHCOJTb COOTBETCTBYIONUI PEe3yJIbTaT.

25.3. CoucTtBa Tuna

Panee Mbl paccMaTpuBaiu CBOHCTBA, KOTOPHIE TIO3BOJISIIOT KasKIOMY OT-
JIEJIBHOMY 9K3€eMILISIPY XPAHUTD CBOIA, HE3ABUCUMBII OT JIPYTUX AK3EMILJISI-
PoB HabOp 3HaYeHU. JIpyruMu cI0BaMK, MOXKHO CKa3aTh, YTO CBOMCTBA
9K3EMILISIPA ONMMCHIBAIOT XaPAKTEPUCTUKN OMPE/IEJIEHHOTO 9K3EMIIIISIPa
U TIPUHAJJIERKAT OTIPE/IETIEHHOMY 9K3eMILJISIPY.

JlOIIOIHUTEIBHO K CBOICTBAM 9K3EMILISIPOB BbI MOKETE OO BSBJISATD CBOIi-
CTBa, OTHOCSIINECS HEIMOCPEICTBEHHO K TUIY HaHHBIX. SHAYEHUS ITUX
CBOMCTB eINHBI JIJIS BCEX 9K3EMILISPOB IaHHOTO THIIA.

CBoiicTBa THIIA JaHHbIX OY€Hb ITOJIE3HBI B TOM CJIy4dae, KOr/la CyleCTBYIOT
3Ha4Y€HU A, KOTOPbIE ABJIAIOTCA YHUBEPCAJIbHBIMHU JIJIAA BCETO TUITA IEJTMKOM.
OHn MOTYT OBITH KaK XPaHUMbBIMH, TaK 1 BBIYNUCJIAEMbIMH. HpI/I I9TOM €CJIn
3Ha4Y€HUE XpaHnMOro CBOIICTBA TUIIA SIBJISIETCSI HepeMeHHOI'/JI 1 U3MEHAETCA
B O/THOM 9K3EMILJIAPE, TO UIBMEHEHHOE 3HaUY€HNE CTAaHOBUTCA JOCTYITHO BO
BCEX IPYTUX IKIEMILJIAPAX THUIIA.

MPUMEYMAHUE [ns XpaHUMbIX CBOMCTB TUMa B 0693aTe/IbHOM MOpsiAKe A0/MKHbI BbITb
yKa3aHbl 3HaYeHNs MO YMOJTYaHMIO. DTO CBS3aHO C TeM, YTO caM Mo cebe Tun He umeet
MHMLIMANM3aTopa, KOTopbIV 66l MOr cpaboTaThb elle BO BpeMs onpeaesieHns Tuna u ycrta-
HOBUTb TpebyeMble 3HaYeHNs AN CBOWCTB.
XpaHuMble CBOMCTBA TWMa BCeraa SIBASIOTCS JIEHWMBLIMM, MPU 3TOM OHW HE HY)XAQtoTCs
B MCMOSIb30BaHWM KJIKOYEBOro C1oBa lazy.

CgoiicTBa TUma MOTYT OBITh CO3/IaHbBI [JIST TIEPEUNUCTECHUN, CTPYKTYP
1 KJIaCCOB.

CUHTAKCUC

struct SomeStructure {
static var storedTypeProperty = "Some value"
static var computedTypeProperty: Int {
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return 1
}
}
enum SomeEnumiration{
static var storedTypeProperty = "Some value"
static var computedTypeProperty: Int {
return 2
}
}
class SomeClass{
static var storedTypeProperty = "Some value."
static var computedTypeProperty: Int {
return 3
}
class var overrideableComputedTypeProperty: Int {
return 4
}
}

CBolicTBa TvNa 06bSBNSAIOTCS C UCMONb30BaHWEM KIIIOYEBOrO C/1I0Ba static Ans nepe-
YMCTIEHUI, KACCOB U CTPYKTYpP. EAMHCTBEHHBIM UCKIOYEHUEM SIBNSIIOTCS MapKUpyeMble
cnoBoM class BblUMC/IsiEMble CBOWMCTBA Klacca, KOTOpble MOryT 6biTb nepeorpeaeneHb
B noaknacce. O TOM, YTO Takoe NOAKMACC, Mbl MOrOBOPUM MO3XKeE.

CosfaiuM CTPYKTYPY JUIST IeMOHCTpanuu paboThl CBOMCTB Tuma (Jinc-
tunr 25.8). Kimacc AudioChannel Mozeiupyer ayIoKaHasI, y KOTOPOTO eCTh
IIBa IapameTpa:

QO MaKCUMaJbHO BO3MOJKHASI 'POMKOCTh OIPAHMYEHA JIJIT BCEX KAHAJIOB
B IIEJIOM,;

O TeKymas rPOMKOCTb OTpPaHNYECHA MaKCUMaJTbHOMN TPOMKOCTBIO.

Jiuctmur 25.8

struct AudioChannel {
static var maxVolume = 5
var volume: Int {
didSet {
if volume > AudioChannel.maxVolume {
volume = AudioChannel.maxVolume

}

}
}

var LeftChannel = AudioChannel(volume: 2)
var RightChannel = AudioChannel(volume: 3)
RightChannel.volume = 6
RightChannel.volume // 5
AudioChannel.maxVolume // 5
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AudioChannel.maxVolume = 10
AudioChannel.maxVolume // 10
RightChannel.volume = 8
RightChannel.volume // 8

MBI ucrosb3oBaau T AudioChannel JJIsT CO3/IaHUS JIByX KaHaJIOB: JIEBOI'O
U [IpaBoro. CBOI?ICTBy volume He y/TaeTCd YCTAaHOBUTH 3HaAYEHUE 6, TaK KaK
OHO TIPEBBITIIAET 3HAUEHWST CBOMCTBA TUTIA maxVolume.

O6parure BHUMAHUE, YTO IPU OOPAIIEHUH K CBOUCTBY THUIIA UCIIOJIB3YETCSI
He UM 9K3eMIIIpa JAHHOTO TUTIA, & IMSI CaMOTO THTIA.



CabckpunTbl

C cabekpunramMul Bbl yike 3HAKOMBI. MbI HCIIOTB30BaAIN UX TIPU padore
¢ MaccuBamu. Tam cabCKpUnTom ObLT MHAEKC, YKa3biBAEMbIil ISt 110~
CTyTa K 3HAUCHUIO 31eMeHTOB. OHAKO CAOCKPUTITHI MO3BOJISIOT TaKIKe
YIPOCTUTH PAbOTY CO CTPYKTYPAMU M KIACCAMH.

26.1. Ha3HaueHne cabckpmnToB

C noMoIIbIo CABGCKPUIITOB CTPYKTYPBI M KIACCHI MOSKHO TIPEBPATHUTH B HE-
Koe mojobue KoJutekiuil. Takum 06pazoM MOKHO OPTaHU30BaTh JAOCTYII
K CBOMCTBAM 9K3EMILJISIPA C UCTIOJIb30BAHUEM CHIETTHATbHBIX KJIOuei (MH-
JIEKCOB).

IIpeamonoxumM, uTo HaMu pa3paboTal Kaacce Chessboard, MOLEIUPYIOIIMIL
CYITHOCTH «IIaxXMaTHAsI JOCKa». DK3EMIISIP JAaHHOTO KJIacca XPaHUTCS
B ITepeMEHHOM desk:

var desk = Chessboard()

B onHoM 13 CBOMCTB JITAHHOTO AK3EMILISIPA COAEPKUTCS NHMOPMATIUS
0 TOM, KaKasl KJIETKa MMOJIsl KaKOH IMmaxMaTHO# ¢hurypoit sangra. /s go-
cTyna K MH(GOPMAIIMU OTHOCUTETHHO OIPEeIeJIEeHHOU KJIETKU MBI MOKEM
paspaboTaTh CllelHaIbHbIl METOM, KOTOPOMY B KaueCTBE BXOAHBIX IIapa-
METPOB OYIYT MepeaBaThCst KOOPANHATHI:

desk.getCellInfo("A", 5)

C noMoIbIo cabCKPUIITOB MOKHO OPraHU30BaTh JOCTYII K STYeiKaM KJIeT-
KM, Iiepe/iaBast KOOPAMHATHI, HOZ00HO KJII0YaM MacCUBa, HEIIOCPEACTBEHHO
3K3EMILISIPY KJIacca:

desk["A", 5]

MPUMEYAHUE CabckpunTbl AOCTYMHbI ANS CTPYKTYP M KIACCOB.
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26.2. CMHTaKcKc cabckpumnTos

B cBoeit peasnsalumn C8.6CKpI/IHTI)I SABJISAIOTCA YEM-TO CPETHUM MEK/Y METO-
JaMU 1 BbIYUCJIAEMbIMI cBoiicrBamu. Ot TIEPBBIX UM JOCTAJICA CUHTAKCHUC
Oonpeae/seHrA BbIXO/IHbIX ITapaMETPOB N THUIIA BO3BPAllla€EMOT'O 3HAYCHU A,
OT BTOPbIX — BO3MOJKHOCTD CO3/IaHUA TE€TTEPA U CETTEPA.

CUHTAKCUC

subscript(BxoaHble_napameTpbl) —> TWUM_BO3BpalaemMoro_3sHaveHus {

get{
// Teno reTtTepa
}

set(accouunpoBaHHsliillapameTp) {
// Teno ceTTepa

}
}

CabckpunTbl 06bABNAIOTCS B TeNe Knacca Uam CTPYKTYpbl C MOMOLLBIO K/THOYEBOr0 C/10Ba
subscript. [Janee ykasblBaloTCsl BXOAHblE NMapaMeTpbl (B TOYHOCTU TaK Xe, KaK y Me-
TOAOB) W TWM 3HayeHus. BxoaHble MapamMeTpbl — 3TO 3HaYeHuWsi, KOTopble nepeaaloTcs
B BUAE Ktoyeid. Tun 3HaueHusl ykasblBaeT Ha TUM AaHHbIX YCTaHaBIMBAeMOro (B cyyae
ceTTepa) Wy Bo3BpaLlaeMoro (B Crlyyae retrepa) 3HaueHusl.

Teno cabckpunTa 3akiiovaeTcs B UrypHble CKOBKM M COCTOMUT M3 reTTepa 1 ceTTepa Mo
aHanorum € BbIYUCISIEMbIMU 3HAUEHMSMU. TeTTEp BLIMNOJHAET KO NPU 3anpoce 3HaueHNs
C MCMosb30BaHNEM cabeKpunTa, CETTep — NPy MOMbITKE YCTAaHOBUTL 3HAUEHME.

CeTTep TaKoKe JaeT BO3MOXHOCTb AOMOMHUTENBHO YKa3aTb UMsl aCCOLMMPOBAHHOIO Ma-
pameTpa, KOTopoMy ByaeT NPUCBOEHO yCTaHaBMBaEMOE 3HaueHue. Ecnm AaHHbIi napa-
MeTp He 6yAeT yKasaH, TO HOBOe 3HauyeHKe aBTOMaTUYECKN MHULMAIU3NPYETCst Jlokanb-
HOW nepeMeHHol newValue. Mpy 3TOM TUN JaHHbIX NapaMeTpa 6yAeT COOTBETCTBOBaTb
TUMY BO3BPALLAEMOr0 3HauYeHus.

Ce'rrep ABNAETCA H806ﬂ3aTeJ1beIM, 1 B CJly4ae €ro OTCyTCTBMA MOXET 6bITb UCNONB30-
BaH COKan.lEHHbIﬁ CUHTaKCUC:

subscript(BxogHble_napameTpbl) —> BO3Bpalwaemoe_3HayeHue {
// Teno retTepa

}

CabCKpUTITH TIOAEPIKUBAIOT TIEPETPY3KY, TO €CTh B TIPEIeaX OJHOTO
06BEKTHOTO THIIA MOKET OBITH OMPEIEIEHO TIPOU3BOJIBHOE KOJIUYECTBO
cabCKPUIITOB, PA3JIUYAOIIUXCS JIUITH HAOOPOM BXOIHBIX aPTYMEHTOB.

NMPUMEYAHUE C neperpy3kamyM Mbl BCTpeYanucCb, Korga OObABASAN HECKOSbKO
(DYHKUMIA C OAHUM UMEHEM MU HECKONbKO MHULMANM3aTopoB B NpeAenax OAHoro 06b-
eKTHOro Tna. Kaxabll Habop OAMHAKOBLIX MO UMEHU O6BLEKTOB OT/IMYANICS SULb Ha-
60poM BXOAHBIX MapamMeTpoB.
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Jlist usydenust cabCKpPHUIITOB BEPHEMCST K TEMe [IaxMaT U CO3aIUM KJIace,
OIUCHIBAOIIHUIT CYIHOCTD «IIIaXMaTHast J0cKa». [Ipu pa3paboTke MoIen
IAXMATHOU JIOCKU Y Hee MOKHO BBIAEINUTD OAHY HanboJee BaKHYIO Xa-
PAKTEPUCTHUKY: KOJJIEKIUIO UTPOBBIX KJIETOK C yKa3aHueM WHGOpMAII
0 HaXOMAIIMXCS Ha HUX IIaxMaTHbIX (purypax. He sabbiBaiite, uTo UrpoBoe
MoJie — 3TO MATPUIA, COCTOSATIAS U3 OT/AEJIbHBIX SUeeK.

B marHOM npuMepe GyeT HCToJIb30BaThCs CO3IaHHBII paHee THIT Chessman,
OTIMCHIBAIONINI MMaXMaTHYIO (pUTYPY, BKJIIOUAsd BIOKCHHBIE B HETO Tiepe-
YUCJICHUA.

[Tpu paspaboTke Kjiacca MIAXMATHO JIOCKH PEATU3yeM METOJI, YCTaHAB-
JIMBAIONIWH TTepelaHHyto eMy (Gurypy Ha urpoBoe noJe. IIpu atom ctout
MOMHHUTD O IBYX MOMEHTAX:

Q durypa, BO3MOKHO, yKe HAXOUJIACh Ha T10JIe, a 3HAYKT, ee TpedyeTcs
VAQIATH CO CTAPO TTO3UTIHH;

Q ¢durypa mMmeer cBOMCTBO coordinates, KOTOpPOe TaK:Ke HEOOXOAMMO
M3MEHSITh.

B muctunre 26.1 mokasan koj Kjiacca gameDesk, OITMCHIBAIOIIETO TIIaXMaT-

HYIO JIOCKY.

Jinctmur 26.1

class gameDesk {
var desk: [Int:[String:Chessman]] = [:]

init(){
for i in 1...8 {
desk[i] = [:]
}
}

func setChessman(chess: Chessman , coordinates: (String, Int)){
let rowRange = 1...8
let colRange = "A"..."Z"
if( rowRange.contains( coordinates.l ) && colRange.contains
( coordinates.o )) {
self.desk[coordinates.1]![coordinates.@] = chess
chess.setCoordinates(char: coordinates.o,
num: coordinates.1)
} else {
print("Coordinates out of range")
}

}
¥
var game = gameDesk()
var queenBlack = Chessman(type: .queen, color: .black, figure:
"\u{265B}", coordinates: ("A", 6))
game.setChessman(chess: queenBlack, coordinates: ("B",2))



naBa 26 e CabckpunTbl 367

queenBlack.coordinates //(.0 "B", .1 2)
game.setChessman(chess: queenBlack, coordinates: ("A",3))
queenBlack.coordinates //(.0 "A", .1 3)

Kinacc gameDesk orucbiBaeT urpoBoe moJie. Ero e imHcTBEHHBIM CBOWCTBOM
SIBJISIETCST KOJITIEKTINS KJIETOK, HA KOTOPBIX MOTYT PAacHoJIaraThCsl MaxMart-
Hble (pUTyphI (9K3eMILIISIPHI KiTacca Chessman).

IIpu cospanuy 9K3eMILIsApa CBOWCTBY desk yCTaHaBIMBAETCs 3HAYEHUE
[0 YMOJIYAQHUIO «ITyCTOU CI0Baph». Bo BpeMst pabOThl MHUIIUATIM3ATOPA
B Z[aHHbeI CJIOBapb 3allCbhIBalOTCSA 3HAaYCHN A, COOTBETCTBYIOIINE HOMEpaM
CTPOK Ha IIaXMATHOII 0CKe. ITO [EIaeTCs sl TOro, YT0ObI 00ECIIEYHTD
6e301mnb0uHy0 paboTy IPU YCTAaHOBKE (PUTYPHI Ha IAXMATHYIO KJIETKY.
B IIPOTUBHOM CJiy4ae IIpnu yCTaHOBKE q)I/IprbI HaM IIPpUIIIOCH 6BI CHa4daJia
y3HATh COCTOSIHME JMHKUU (CYLLECTBYET I OHA B CJIOBapE), a yKe IOTOM
3aIUChIBATh (DUTYPY HA OTIPe/ieIeHHble KOOPAMHATDI.

Mertog setChessman(chess:coordinates:) He TPOCTO yCTAaHABJINUBAET CCHLII-
Ky Ha (OUTypy B CBOMCTBO desk, HO TaKk:Ke IIPOBEPSIET Tepe/laHHble KOOP/IH-
HAThI HA KOPPEKTHOCTb U YCTAHABJIMBAET UX B 9K3EMILJISIPE (PUTYPBI.

[Toxa 4To B KJ1acce GameDesk OTCYTCTBYET BO3MOXKHOCTbD 3arpoca undop-
MAIH O TTPOU3BOIBLHON sTueiike. Peasnsyem ee ¢ Mcmorb3oBanueM cab-
ckpunTa (yucTunr 26.2). B cabekpunt OyayT mepegaBaTthes KOOPAMHATHI
HeOoOXOIMMOIT STYEHKY B BUJIE JIBYX OT/IEJBHBIX BXOJHBIX apryMeHToB. Eciin
M0 YKa3aHHBIM KOOPIMHATAM CYIIECTBYeT (DUTYpa, TO OHA BO3BPAIIAETCS,
B IIPOTUBHOM CJIy4ae BO3BpAIaeTcs nil.

JINCTUHr 26.2

class GameDesk {
var desk: [Int:[String:Chessman]] = [:]

init(){
for 1 in 1...8 {
desk[i] = [:]
}
}

//cabckpunT U3 AUCTUHTa 2
subscript(alpha: String, number: Int) -> Chessman? {
get{
return self.desk[number]![alpha]
}

}

func setChessman(chess: Chessman , coordinates: (String, Int)){
let rowRange = 1...8
let colRange = "A"..."Z"
if( rowRange.contains( coordinates.l ) && colRange.contains
( coordinates.o )) {
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self.desk[coordinates.1]![coordinates.@] = chess
chess.setCoordinates(char: coordinates.®, num:
coordinates.1)
} else {
print("Coordinates out of range")
}

}
}

var game = GameDesk()

var queenBlack = Chessman(type: .queen, color: .black, figure:
"\u{265B}", coordinates: ("A", 6))

game.setChessman(chess: queenBlack, coordinates: ("A",3))

game["A",3]?.coordinates //(.0 "A", .1 3)

PeanmuzoBanublit Ca6CKpI/IHT UMEET TOJIbKO IreTTeEp, IIpUYEM B JTaHHOM
CJIyda€ MOKHO OBIJIO UCIOIb30BAThH KpaTKI/Iﬁ CHMHTaKCHUC 3allMCH1 (663
KJIIOYEBOTO CJIOBa get).

Tax Kak caOCKPUIIT BO3BPAIIAET OMIINOHAT, TIEPE/T TOCTYIIOM K CBOCTBY
coordinates BO3BPAIIEHHON MAXMATHON (DUTYPBI HEOOXOIUMO BBITIOJHUTh
n3BJIeYeHHEe ONIMOHATbHOTO 3HAYEHNS.

Tenepb Mbl UMeeM BO3MOKHOCTb YCTAaHOBKU (DUTYp Ha IIAXMaTHYIO JI0-
CKY C IIOMOII[bIO MeTO/la setChessman(chess:coordinates:) U IIOJIy4eHUST
urbopMaImn 06 OTAETHHON STIeiTKe ¢ MOMOTIHIO CAOCKPUTITA.

MpbI MOKEM pacimpuTh (QYHKITHOHAT cabCKPUTITa, T0OABUB B HETO CETTED,
MO3BOJILIONINI yCTaHABANBATD (DUTYPY HA HOBBIE KOOPJAUHATEI (JTHC-
TuHr 26.3).

JInctuur 26.3

class GameDesk {
var desk: [Int:[String:Chessman]] = [:]
init(){
for i in 1...8 {
desk[i] = [:]
}
}
subscript(alpha: String, number: Int) -> Chessman? {
get{
return self.desk[number]![alpha]
¥

set{
if let chessman = newValue {
self.setChessman(chess: chessman, coordinates:
(alpha, number))
}else{
self.desk[number]![alpha] = nil

}



naBa 26 e CabckpunTbl 369

}
}
func setChessman(chess: Chessman , coordinates: (String, Int)){
let rowRange = 1...8
let colRange = "A"..."Z"
if( rowRange.contains( coordinates.l ) && colRange.contains
( coordinates.o )) {
self.desk[coordinates.1]![coordinates.@] = chess
chess.setCoordinates(char: coordinates.®, num:
coordinates.1)
} else {
print("Coordinates out of range")
}

}
}

var game = GameDesk()
var queenBlack = Chessman(type: .queen, color: .black, figure:
"\u{265B}", coordinates: ("A", 6))

game["C",5] = queenBlack
game["C",5] // Chessman
game["C",5] = nil

game["C",5] // nil

Tun gaHHBIX IEPEMEHHOI newValue B ceTTepe caOCKPHUIITa COOTBETCTBYET
THUILY JIaHHBIX BO3BPAIaeMOro caGCKpUITOM 3HaueHust (Chessman?). ITo
ATOM TPUYMHE HeOOXOANMO M3BJIEUb 3HAYCHUE TTEPe]T TeM, KaK YCTAaHOBUTE
burypy Ha maxMaTHYIO KJICTKY.

MPUMEYAHUE 3anomHuTe, 4TO CabCKPUMTBLI HE MOTYT MCMONb30BaTLCS Kak XpaHWIu-
LA, TO eCTb Yepe3 HWUX Mbl OpraHu3yeM TO/bKO AOCTYN K XpaHWIULLAM 3HaYeHU.

CabepuInThl IeHCTBUTEIBHO TIPUBHOCST B Swift MHOTO mHTEpecHoro. Co-
[JIACUTECH, YTO K CYIHOCTH «IaXMaTHast J0CKa» 06paIiaThCsi HAMHOTO
yanobHee uepes MHAEKChI, ueM Oe3 HUX.

PeannzoBaTh MIaxMaTHYIO IOCKY U MIaXMaTHbIE (DUTYPBI € TIOMOTIBI0 Swift
MOJKHO OOJTBITIIM KOJITIECTBOM CITOc060B. Bee 3aBucuT ot Toro, Kak Bor 6y-
JieTe UCII0JIb30BATh CO3/[AaHHbIE 9K3EMILISIPHI B Baleil nporpamme. K npu-
Mepy, MOYKHO OTKA3aThCST OT YKA3AHUS KOOPAMHAT B THITE Chessman 11 pabo-
TaTh ¢ HIMU UCKJIIOYNTEIBHO B paMKax kJjacca GameDesk. Ho aTo, B cBOTO
ouepesib, MOJKET CO3/[aTh TIPOOJIEMBL: BBl HE CMOJKETE HATIPSIMYIO 0OPATUTD-
cs1 K (purype, HAIpIMeEP, AJIsI IIPOBEPKU ee HAINUUs Ha TTose. Kaxpiii pas
BaM TOTpebyeTcst 00XOANTD Bee KreTku mouist. C APYTOit CTOPOHDI, TaKoit
MOJIXO/] TIOMOSKET M30€KaTh yOInpOBaHus, KOTla HEOOXOMMMO CIIEIUTH 3a
TeM, 4ToObI mH(pOpPMaIUs OblIa aKTYaJIbHA U B 9K3EMILISIPE TUIIA GameDesk,
U B 9K3EMILTIIPEe THTIA Chessaman.



HacnenoBaHue

OpnHOIl 13 TJIaBHBIX 1ieJiell 00 bEKTHO-OPHEHTUPOBAHHOIO TIOAX0/a ABJIeT-
€s1 MHOTOKpaTHOE KCII0JIb30BanHKe Koia. OObeinHATb KOJL LISl €r0 MHOI'O-
KPaTHOTO MCTIOJIb30BAHUS MTO3BOJISIOT 3aMBbIKaHUS (BKITIOUast (DYHKITHH )
1 00beKTHBIe TUIIB faHHbIX. B Metomosoruu OO, moMuMo co3ranus
9K3EMILISIPOB PA3INIHBIX TIEPEUNCIECHII, CTPYKTYP U KJIACCOB, CYIIECTBYET
BO3MOKHOCTH CO3/IAaHWS HOBOTO KJTacca Ha OCHOBE CYIIECTBYIOTIETO C aBTO-
MaTHUYECKMM BKJIIOYEHHEM B HETO BCEX CBOICTB, METOAOB U CAaGCKPUIITOB
Kyacca-poauress. JJaHHbI HOAX0/ Ha3bIBAETCS HACACO08ANUEM.

B pamxax HacaemoBaHUS «CTaphlii» KJIACC HA3bIBACTCS CYTIEPKIIACCOM (I
6a30BbIM KJIACCOM), a «HOBBII» — HMOAKJIaccOM (MK CyOKIaccoM, UIu
MTPOM3BOIHBIM KJIACCOM).

27.1. CMHTAKCUC HacneaoBaHUs

II]IH HacJieJ0BaHWs OJTHOTO KjlacCa APYyTruM HeO6XOlII/IMO YKa3aTb UM Cy-
IeprJjiacca yepes IBoOeTovuune 1mocjae nMeHn 00BbABIAEMOrO KJIAcca.

CUHTAKCUC

class SuperClass {
// Teno cynepknacca

}

class SubClass: SuperClass {
// Teno nogknacca

}

[ns co3paHus Npov3BOAHOro knacca SubClass, Ans KOTOporo 6a3oBbiM - SIBNSETCS
SuperClass, HeobXxoAMMO yKkasaTb UMS Cynmepkiacca 4Yepe3 ABOETO4YME MOCNe MMEHU
nojknacca.

B pe3ynbTaTe Bce CBOICTBa M MeTO/bI, ONpeAeeHHbIe B Kacce SuperClass, CTaHOBAT-
€Sl BOCTYMHBbIMK B Kylacce SubClass 6€3 X HeMnocpeACTBEHHOrO 06bSIBIEHUS B MPOU3-
BOZIHOM TWMe.
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MPUMEYAHME 3HauyeHusi HacneayeMbiX CBOMCTB MOMYT U3MEHSTbCS HE3aBUCKMMO OT
3HaYeHWI COOTBETCTBYIOLLMX CBOWCTB POAMUTENLCKOro Knacca.

PaccMoTpuM mpuMep, B KOTOPOM co3aaeTtcst 6a30BBIH Kaacc Quadruped
¢ HabopoM cBOIICTB 1 MeToA0B (sucTuHT 27.1). JTaHHBII KJIacc ONKUChIBaeT
CYIIHOCTD «Y4ETBEPOHOTOE KUBOTHOE. J[OMOTHUTEIBHO 00BsIBIIsIETCS CY6-
KJTacc Dog, OTIMCHIBAIONIII CYTITHOCTH «cobaka». Bee xapakTepncTiky Kiac-
ca Quadruped IIPUMEHUMBI 1 K KJIacCy Dog, II09TOMY X MOKHO HaCJIeZI0BaTh.

Jinctuur 27.1

// cynepknacc
class Quadruped {
var type = ""
var name =
func walk(){
print("walk")

}
}

// nopknacc
class Dog: Quadruped {
func bark(){
print("woof")
}

}
var dog = Dog()

dog.type = "dog"
dog.walk() // BbiBoaMT walk
dog.bark() // BbiBoAUT woof

IK3EMILISP myDog TI03BOJISIET TTOJYUUTH JIOCTYII K CBOWCTBAM U METO/IaM
POAUTENBCKOTO KJacca Quadruped. KpoMe Toro, kmacc Dog pacuinpsieT
coOCTBEHHbIE BO3MOKHOCTH, PEATTM3YsT B CBOEM TeJie JIOMOJTHUTEIbHBIN
MeTo/1 bark().

MPUMEYAHUE Knacc mMoxeT ObiTb CynepkiaccoM AN MPOW3BOSIbHOMO KONMYECTBa
cybKaccoB.

JlocTyn K HacneayeMblM XapaKTepUCTUKaM

JlocTyn K HacJenyeMbIM 2JIeMEHTAM POJIUTENIBCKOTO Kaacca B MIPOU3-
BOJIHOM KJIACCE PEATU3YeTCs TaK JKe, Kak K COOCTBEHHBIM 3JIEMEHTaM
JAHHOTO IIPOM3BO/IHOTO KJacca, TO €CTh € UCIOJIb30BAHUEM KJII0YEeBOTO
cioBa self. B kauecTse nmpuMepa B KJ1acc Dog 10OaBUM METO/, BHIBOSIINI
Ha KOHCOJIb KJIMUKY cobaku. Kimuka XpaHuTCst B CBOMCTBE name, KOTOPOE
HacJjenyeTcs oT kyacca Quadruped (sctur 27.2).
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JIncTuur 27.2

class Dog: Quadruped {
func bark(){
print("woof")
}
// MeToA W3 NUCTUHra 2
func printName(){
print(self.name)

}
}
var dog = Dog()
dog.name = "Dragon Wan Helsing"

dog.printName()

Koncoub
Dragon Wan Helsing

Jlst kmacca 6e3pasinyHo, ¢ KAKUMU XapaKTePUCTUKAMU OH B3aUMOJIeli-
CTBYeT, COOCTBEHHBIMU MU HaceayeMbiMu. [laHHOe yTBep KIeHue cripa-
BEJIJIVBO /IO TEX TIOP, [TIOKA He MEHSIETCST PeaTn3alinsl HACJIeyeMbIX dJIeMeH-
TOB, O KOTOPOI MBI TIOTOBOPYM B CJIEYIOIIEM pas/ieie.

27.2. lNepeonpenenexHune
HacneagyeMmblxX 3/1EMEHTOB

Cyb6rmace MOKET CO3/[aBaTh COOCTBEHHbBIE PeaTN3anu CBOMCTB, METO-
OB 1 cabCKPUIITOB, HACTEMYEMBIX OT cylepkaacca. Takue peanusanum
HA3bIBAIOTCS Nnepeonpedeienivimu. JIis mepeornpeeieHusT apaMeTpoB
cyTiepKIIacca B TOAKIacce HeoOXOAMMO YKa3aTh KI0YeBOE CJIOBO override
nepej1 orpeie/ieHueM aJIieMeHTa.

lNepeonpeneneHne MeToaoB

JloBOJIBHO YacTO peannsaiusi MeTO/1a, KOTOPBII «JOCTAJICS B HACJIEACTBOY
OT CyTIEPKIIAcca, He COOTBETCTBYET TPeOGOBAHUSIM pa3paboTunka. B takom
caydae B cyOKIacce HyKHO TIEPEMTUCATh JaHHBIIT METO/T, 00ECTIeUnB K HEMY
noctyii 1o npeskHeMy uMern. OObsiBUM HOBbIH KJacc NoisyDog, KOTOPbIA
OTIHCHIBAET CYIIHOCTD «Oecmokoiinas cobakas. Kimace Dog siBasieTcst Cy-
TIEPKJIACCOM JIJIst NoisyDog. B ommchBaeMbIil Kirace HEOOXOIMMO BHEAPHUTD
CO6CTB€‘HHyIO peanusaiuio Metona bark(), HO TaK Kak OJHOUMEHHDBII
METOJL y>Ke CyTIECTBYeT B POIUTENBCKOM KJacce Dog, MBI BOCTIOJIB3YEMCS
MEXaHW3MOM Tiepeotpesiesenns (JucTuHr 27.3).
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Jiuctuur 27.3

class NoisyDog: Dog{
override func bark(){
print ("woof")
print ("woof")
print ("woof")
}

¥
var badDog = NoisyDog()
badDog.bark()

Koncoan

woof
woof
woof

C IOMONIBIO KJIIOUEBOTO CJIOBa override MBI coobmaem Swift, uto me-
TOoZ bark() B Klacce NoisyDog NMEET COOCTBEHHYIO PEATH3AIIHIO.

MPUMEYAHME Knacc MOXET 6bITb CynepkiaccoM BHE 3aBUCMMOCTU OT TOro, SIBMISIET-
Cs1 OH CY6K1acCoM WK HET.

[TepeortipeiesieHHbBINT METO/I HE 3HAET JleTaJIell Peayin3aliii MeTOIa POJIH-
TesbCKoro kaacca. OH 3HAET JIMITh UM U TTepedeHb BXOIHBIX TTaPAaMeTPOB
POJIUTENILCKOTO METOJIA.

[ocTyn K nepeonpeaeneHHbIM 3/IEMEHTAM CynepKacca

HecwmoTps Ha To 4TO TepeoTpeieleHne M3MeHsIeT peaJn3aliiio CBOICTB,
METO/IOB U CAOCKPUTITOB, Swift MO3BOJSIET OCYIIECTBISATH IOCTYIT BHYTPH
MTPOM3BOTHOTO KJIacca K MepeoIpeie/IeHHBIM 3JieMeHTaM cyTiepkJiacca. [l
3TOTO B KadecTBe MpeUKca UMEHH 3JIeMEHTa BMECTO self MCIIONb3YeTCs
KJII0YEBOE CJIOBO super.

B npeapiayniem npuMepe B MeTojie bark() Kiacca NoisyDog MPOUCXOAUT
ny6ipoBanue Kozia. B Hem ucnosibayerest GyHKIMS BHIBOJIA HA KOHCOJIb
JTepaia "woof", XOTs JaHHBIH (QYHKIIMOHA yKe pealu30BaH B OJHO-
MMEHHOM POJIUTENBCKOM MeTojie. [Tepernuinem peaausaimio Metoja bark ()
TakuM 06pa3oM, 4ToObI n36eKaTh AyOaupoBanust Koga (ucTur 27.4).

JIuctmur 27.4

class NoisyDog: Dog{
override func bark(){
for _in 1...3 {
super.bark()
¥
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}

}
var badDog = NoisyDog()

badDog.bark()

Koncoan

woof
woof
woof

BbIBo/1 HA KOHCOJIb COOTBETCTBYET BBIBOJLY PeATU3allni KIacca 13 Mpelibl-
JIYIIETo IpruMepa.

[locTym K Tiepeornipe/ie/IeHHBIM 3JIEMEHTAM OCYIIECTBIISIETCS 110 CIIEYT0-
ITUM TTPABUIIAM:

Q IlepeomnpeneneHupiii METO/ ¢ UMeHEM someMethod() MOJKET BBI3BATDH
OJTHOMMEHHBII METOJ CYyTIEPKIacca, UCITOIb3ysT KOHCTPYKITHIO super.
someMethod () BHYTpHU CBO€l peanmusanuu (B KoJie TIEPEOTIPEAeICHHOTO
METO/IA).

Q Ilepeotnpenenertoe cBOCTBO someProperty MOKET MOJIYYUTh TOCTYII
K CBOMCTBY CYIIEPKJIAcCa C TAKUM K€ UMEHEM, UCIIOJIb3YST KOHCTPYKITUIO
super. someProperty BHYTPHU PeaJM3aIlUN CBOETO TeTTEPa WU CETTEPA.

Q [lepeonpeneneHnblii cabGCKPUIIT someIndex MOKET 0OPATUTHCS K cab-
CKPHUNTY CyTepKJacca ¢ TaKuM ke (hopMaTOM MHJIEKCA, UCTTOTb3Y s
KOHCTPYKIINIO super[someIndex] BHYTPU peaM3aiiui CabCKPUIITA.

lNepeonpeneneHne MHMUMaANNM3aTopoB

Munnyanusatopsl ABJALIOTCS TAKUMU e HacJeJyeMbIMU dJleMeHTaM U,
Kak u MeTobl. Ecoin B mofikmacce Habop CBOUCTB, TPEOYIONNX YCTAHOBKH
3HAUCHWIA, He OTJIMYAETCSI, TO HACJIEYEMBIH HHUIIHATN3ATOP MOKET OBITh
HCIIOJIb30BAH JIJISI CO3/IaHNs 9K3EMILIsIpa ITOKJIacca.

Tem He MeHee BbI MOXKETe CO3/1aTb CO6CTB€HHyIO peasinsanuio HacJaeaye-
MOTO MHHUITUaIM3aTopa. BaHOMHI/ITe, YTO €CJIM Bbl OIIpe/iesiAeTe nHuia-
JIN3aTOP C YHUKAJIbHBIM JIJIA CYIIEPRJIaCcCa M ITOAKJIacCa Ha60pOM BXO/ZHBIX
APryMEeHTOB, TO Bbl HE II€peoIIpeae/IdAeTe NHUIINAJAN3aTop, a 00baBIIAETE
HOBDIN.

Eciu noaknace umeer XoTs Obl OAMH COOCTBEHHbIH MHUIMAIN3ATOP, TO
MHUIMATU3ATOPBI POAUTETBCKOTO Kacca He HaCIeayioTCs.

BHUMAHME [na Bbi30Ba MHMUManNM3aTopa Cyrnepknacca BHYTPU MHUUMAnM3aTopa
cybknacca HeobxoaMMO MCMONb30BaTb KOHCTPYKLUMIO super.init().
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B kauecTBe npumMepa rnepeorpeeSuM HacJaeAyeMblil OT cylepkiacca
Quadruped IycToil MHUIMAIU3aTOP. B Kilacce Dog 3HaueHMe Hacyenye-
MOTO CBOMCTBA type BCET/IA OJKHO OBITH paBHO "dog”. B ¢Bsi3m ¢ aTrM
MIEPETUIIEM PeATTH3AINI0 MHUIIMATN3ATOPA TAKUM 06Pa3oM, 4TOOb! B HEM
YCTAaHABIUBAJIOCH 3HAYEHUE JAHHOTO CBOUCTBA (JIUCTUHT 27.3).

Jinctuur 27.5

class Dog: Quadruped {
override init(){
super.init()
self.type = "dog"
}
func bark(){
print("woof")
}
func printName(){
print(self.name)
}
¥

Hpemﬂe YEM I10JIy4aTh JOCTYII K HaCJIEyEMbIM CBOIICTBaM B repeolipeae-
JIECHHOM MHUINAJIN3aTOPE, H€O6XO,7_'[I/IMO BbI3BAaTb NHUIINAJIN3aTOP pOAUTE-
Jsist. OH BBIIIOJIHSIET WHUIAJIN3AIINIO BCEX HACJIE/IY EMbBIX CBOTICTB.

Ecim B mogkmacce ecthb cOOCTBEHHbIE CBOfICTBa, KOTOPBIX HET B CYTIEPKJIAC-
Ce, TO X 3HaY€HUA B MHUINAIN3aTOPE HeO6XO,ZII/IMO YKa3aTb /10 BbI30Ba
MHULIUAJIN3aTOPa POJUTEJIbCKOTO Kjtacca.

MepeonpeneneHne HacneayeMbIX CBOMCTB

Kax oTmeuamoch panee, BbI MOKETE TIePEONPEETATh J0ObIE HACAeLyeMble
anemenTol. HacoremyeMble cBOMCTBA MHOTA OrPaHUYUBAIOT (DYHKI[MO-
HaJIbHbIE BO3MOKHOCTHU cyOKIacca. B TakoM ciydae MOKHO Iepemnucarhb
TeTTep WU CeTTeP JAHHOTO CBONCTBA WM IIPU HEOOXOAUMOCTH J0OABUTh
HabJI0/1aTe b,

C ITOMOIIbIO MEXaHN3Ma IepeoIpeie/ieHNA Bbl MOJKETE PACIHIUPUTD HaCJIe-
AYyEMOE «TOJIbKO /IJIAA YTEHUA» CBOWCTBO 710 «4TEHHE-3all1Ch», pea/In30BaB
B HEM U I'€TTEP U CETTED. Ho 06paTHO€ HEBO3MOJKHO: €CJIN y HAaCJIEyEMOI'O
CBOIiCTBa peasm30Balbl U TETTEP N CETTEDP, Bbl HE CMOJKETE C/A€JIaTh N3 HETO
CBOMCTBO «TOJIBKO JIJIsSI UTEHUS>.

MPUMEYAHME XpaHuMble CBOWCTBA MepeonpenensTb HeMb3si, TaK Kak Bbl3blBAEMbIN
WK HacneayeMmblil MHULMaNM3aTop poaMTENbCKOro Kiaacca MorbITaeTcsl YCTaHOBUTb UX
3HaYeHWsl, HO He HanaeT wX.



376 Yactb VI. HeTpuBManbHble BO3MOXHOCTM Swift

Cy6KkJiace He 3HaeT Jerajieil peajrsallii HacJelyeMoro CBOiicTBa B Cy-
[epKJacce, OH 3HAET JIMIIb UMs U TUIl HacJeayemMoro cBoiictsa. [loaTo-
My HEOOXOAMMO BCeTa YKas3biBaTh U UMSI, U THII IEPEOTIPEAEIIEMOTO
CBOJICTBA.

27.3. NpeBeHTUBHLIM MoandukaTop final

Swift mo3BOIAET 3AMUTUTD PEATU3ATIAIO KIAcca TETUKOM I €T0 OT/Ieb-
HBIX 3J7IeMEHTOB. [[Jist 9TOr0 HEOOXOIMMO UCIOJIb30BATh IPEBEHTUBHBII
MoaubuKaTop final, KOTOPBIN yKa3bIBAETCS TIeper 00BIBIEHIEM KIacca
WJIU €70 OT/IEIbHBIX 9JIEMEHTOB!

ad final class /IJId KJIaCCOB;

4 final var JJIsI CBOICTB;

a final func U1 METO/OB;

QO final subscript a5t CAGCKPUIITOB.

HpI/I 3alllUTE peain3dalun KjaacCa €ro HacjJeagoBaHne B IPYrue KaacChbl
CTAaHOBUTCA HEBO3MOKHDBIM. [[]IH JJIEMCHTOB KJlaCCa MX HaCJIeJOBaHUE
IIPONCXOINT, HO Ilepeolipe/iesieHe CTAHOBUTCA HEJIOCTYITHDIM.

27.4. logMeHa 3K3eMnspoB K1accos

HaCJIeI[OBaHI/Iey IIOMHMO BCEX IMEePEUYNCIICHHBIX BOSMO)KHOCTCI;)I, II03BOJIAET
3aMEHATD Tpe6yeMbIe IK3EMILJIAPBI OITPEICTECHHOTO KJIacCa 9K3EMILTIApaMn
O/IHOI'O 13 IIO/IKJIaCCOB.

Paccmorpum nipumep u3 smmcrtunra 27.6. B nem 00BABIM MACCUB 3JI€MEHTOB
THUIIA Quadruped 1 J100aBUM B HETO HECKOJIBKO SJIEMEHTOB.

JInctuur 27.6

var animalsArray: [Quadruped] = []
var someAnimal = Quadruped()

var myDog = Dog()

var sadDog = NoisyDog()
animalsArray.append(someAnimal)
animalsArray.append(myDog)
animalsArray.append(sadDog)

B pesysbrate B MaccuB animalsArray JN00ABJISIOTCS 9JIEMEHTDI TUIIOB Dog
1 NoisyDog. ITO IMTPOUCXOUT HECMOTPST HA TO, YTO B KAYECTBE TUTIA MACCUBA
YKa3saH KJiacc Quadruped.
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27.5. lpuBeaeHne TMnoB

Panee Hamu 6N CO3/IaHbl TPH KJIacca: Quadruped, Dog 1 NoisyDog, a TaKsKe
oTIpeziesieH MacCHB animalsArray, CO/IEp/KaIUil 3JIEMEHTBI BCeX TPEX THUIIOB
naHHbIX. JJaHHBI HAOOP TUITOB MIPEACTABJISAET COOON MePapXHIo KJIACCOB,
MOCKOJIBKY MEK/Iy BCEMU KJIaCCaMU MOKHO YKa3aTh YeTKHE 3aBUCUMOCTH
(xTo KOTO Hacyemyet). [lng anann3a KJIaccoB B eIUHON Mepapxuu Cylile-
CTBYET CIEIUAIbHbII MEXaHI3M, HAa3bIBAEMBIH npusedenuem munos.

HYTQM IIpUBEJICHUS TUTIOB Bbl MOJKETE BBITIOJIHUTD CJACAYIONINE OIlIEepaIlnm:

O 1IpoBepuTh TUI KOHKPETHOI'O 9K3EMILISIPa KJlacca Ha COOTBETCTBHE He-
KOTOPOMY THILY UJIN IIPOTOKOJLY;

O 1npeobpa3oBaTh THI KOHKPETHOTO IK3EMILISIPA B IPYTON THUIT TOM Ke
nepapxuu KJIaccoB.

lNpoBepka Tuna

[TpoBepka THIIa 9K3EMILIAPA KJacca TPOU3BOIUTCS € TIOMOIIBIO OTIepaTo-
pa is. /[aHHbIIT o1lepaTop BO3BpAIllaeT true B ciyvae, KOTJa TUII TIPOBEPSI-
€MOr'0 9K3eMILIsIPa SABJISAeTCS YKa3aHHbIM [10CJIe OllepaTopa KJIacCoM MU
Hacjenyet ero. s anann3a Bo3bMeM OIpe/leJIeHHbIN U 3aI10JTHEHHBII
paHee MaccuB animalsArray (JaucTuHT 27.7).

JNiuctmur 27.7

for item in animalsArray {
if item is Dog {
print("Yap")
}
¥

// Yap BbiBOAUTCA 2 pasa

JlaHHbIH Ko/ lepeGupaeT Bee 2JIEMEHTBI MACCHBA animalsArray U TIPOBe-
psieT X Ha COOTBETCTBUE KJaccy Dog. B pesysibrate BBISICHAETCS, UTO €My
COOTBETCTBYIOT TOJIbKO /iBa dJleMeHTa MAacCUBa: 9K3EMILIAP Kjacca Dog
1 9K3eMILISIP KJacca NoisyDog.

MNpeobpasosaHne Tnna

Kax otmeuasnoch panee, MaccuB animalsArray UMeeT 3JIeMEHTBI PA3HBIX
TUTIOB JIAaHHBIX U3 OJHON MepapxXxuyeckoil cTpyKTypbl. Hecmotps Ha aTo,
TIPU TOJYYEHIH OYePeIHOTO dJIeMEeHTa BbI OyneTe paboTaTh NCKITIOUN-
TeJIHbHO € UCIIOJIb30BAaHUEM METO/I0B KJIACCa, YKa3aHHOTO B THIIE MacCHBa
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(B manHOM cirydae Quadruped). To ecTb, TOyuynB 3JIeMEHT THUIIA Dog, BBI
He YBUJUTE onpe/:[eJIeHHin/’I B HeM MeTo/ bark(), IIOCKOJIbKY Swift mozapa-
3YMEBAET, 4TO BBI pa60TaeTe MMEHHO C 9K3eMILJIIPOM THUIla Quadruped.

[l Toro uTo6bI IpeobpazoBaTh TUIL U COOOIUTH SWift, 4TO maHHbII
3JIEMEHT SIBJISIETCST 9K3EMILJISIPOM OIPEIeJIEHHOTO TUTIA, UCITOJIb3YeTCs
oriepaTop as, TOUHee, /[Be ero Bapualuu: as? u as!. Jlan#blii orepaTop cra-
BUTCSI ITOCJIE IMEHU HK3EMILISIPA, & TIOCJIe HETO YKAZBIBAETCS MMSI KJIacca,
B KOTODBII Ipeo0pasyeTcst 9K3eMILIAP.

Meskny obenmu hopMaMu oriepaTopa CylniecTBYeT PasHuIla:

0 as? MmaKnacca BO3BpalllaeT 6o 9K3EMILIIP TUTA UmaKnacca? (OTIIHO-
Hau), 60 nil B caydae HeyJJadHOTr O peoOpasoBaHMs;

Q0 as! UmaKnacca TPOU3BOANUT MPUHYUTEIbHOE U3BJICUEHIE 3HAUCHUS
U BO3BpAIlaeT 9K3eMIISAP TUIIA UMAKnacca WJIM BBI3BIBAECT ONIUOKY
B CIy4ae HEyaun.

BHUMAHME Tun gaHHbIX MOXET 6bITb Mpeobpa3oBaH TONMbKO B npeaenax cobcTBeH-
HOW MepapXuu K1accoB.

CHoBa pHCTYIIUM K Iepebopy MaccuBa animalsArray. Ha aToT pas Oy-
JleM BBI3BIBATh MeTO[ bark(), KOTOPBIM He CYIleCTBYET B cylepKJacce
Quadruped, HO IPUCYTCTBYET B MOJIKIaccax Dog 1 NoisyDog (iucTUHT 27.8).

Nuctuur 27.8
for item in animalsArray {
if var animal = item as? NoisyDog {
animal.bark()
}else if var animal = item as? Dog {
animal.bark()
}else{
item.walk()

}
}

Kasknprit asiemenT MaccuBa animalArray CBSI3bIBAETCS C TITAPAMETPOM item.
[lasee B Tese UKJIA JAaHHBIN TTapaMeTpP € UCITOIb30BAHUEM OIlepaTopa as?
MIbITAETCA Hpeo6pa30BaTbc;[ B Ka’K/IbIH U3 TUTIOB IAHHBIX HAIIE CTPYKTY-
poI k1accoB. Ecom item Hpeo6pa3yeTc;1 B TUII NoisyDog 1jiu Dog, TO y HETO
CTAaHOBUTCS JOCTYIIHBIM METOZ bark().



[lceBOooHMMBI Any
n AnyObject

Swift npejiaraer jBa crienuaIbHbIX ICEBOHUMA, O3BOJISIIONIUX paboTaTh
C HeoIllpe/leJIEHHbIMY TUTTAMMU:

O AnyObject COOTBETCTBYET IPOM3BOILHOMY 9K3EMILISIPY JIHOOOTO KJIACCa;
QO Any COOTBETCTBYET IIPOU3BOJIHHOMY THITY JAHHBIX.

JlaHHBIE TICEBIOHMMBI TTIO3BOJISTIOT KOPPEKTHO 06pabaThiBaTh CUTYAIINH,
KOT/[a KOHKPETHOE HAMMEHOBAHHUE TUTIA UJIN KJIACCa HEM3BECTHO JINOO Ha-
6GOp BO3MOKHBIX TUIIOB MOKET OBITH PA3HOPOJHBIM.

28.1. NceBaoHUM Any

Bnaromapst mceBIoOHMMY Any MOJKHO CO3/1aBaTh XpaHWJINIIA HEOTIpesie-
JIEHHOTO Tuta JaHHbIX. OObABUM MACCHB, KOTOPbIA MOXKET COAEPKAThH
3JIEMEHTBI TPOU3BOJILHBIX TUTIOB (JTCTUHT 28.1).

Jinctuur 28.1

var things = [Any]()

things.append(0)

things.append(0.0)

things.append(42)

things.append("hello")

things.append((3.0, 5.0))

things.append({ (name: String) -> String in "Hello, \(name)" })

Maccus things COZEPIKUT 3HAUYEeHUsI TUIIOB: Int, Double, String, (Double,
Double) u (String)->String. To ecTh miepes BaMu 1e/IbIid HAOODP Pa3IUIHBIX
TUTIOB JIAHHBIX.

ITpu 3ampoce M060TO W3 HTEMEHTOB MACCHBA BbI TOJTYYNTE 3HAUEHUE HE
TOTO TUIIA JAHHBIX, KOTOPBIH IIPEIOaraics pu yCTaHOBKE KOHKPETHOTO
3HAYEHUS, A TUTIA Any.
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MPUMEYAHME T[lceBAOHUM Any HECOBMECTMM C NMPOTOKOIOM Hashable, NO3TOMY MUC-
nosb30BaHWe Tuna Any TaM, rae HeobxoaMMO COMOCTaBfieHNe, HEBO3MOXHO. 3TO OTHO-
CWTCS, HanpyMep, K KJlouaM CrIoBapen.

lNpuBeaeHune tuna Any

Jlis aHanmsa Kax/[0ro aJeMeHTa MacCuBa HeOOXOAUMO BBIITOJHUTD [IPH-
BeJeHre Tura. Tak Bbl CMOJKeTe MOJIyYUTh KaxK bl 9JIeMeHT, mpeodpaso-
BaHHbBIN B €ro JIeMCTBUTEAbHBIN TUII JAHHBIX.

Paccmorpum mpumMep, B KOTOpoM pazbepeM 00bsIBIEHHBIN paHee Mac-
CHUB TT03JIEMEHTHO W OMPE/IeJNM THII TaHHBIX Ka)KJOTO aJeMeHTa (JIrc-
TuHT 28.2).

Nnctunr 28.2
for thing in things {
switch thing {
case let someInt as Int:
print("an integer value of \(someInt)")
case let someDouble as Double where someDouble > 0:
print("a positive double value of \(someDouble)")
case let someString as String:
print("a string value of \"\(someString)\"")
case let (x, y) as (Double, Double):
print("an (x, y) point at \(x), \(y)")
case let stringConverter as (String) -> String:
print(stringConverter("Troll"))
default:
print("something else")

}

Koncoub

an integer value of ©
something else

an integer value of 42

a string value of "hello"
an (x, y) point at 3.0, 5.0
Hello, Troll

Kask/1p1it 13 a1eMeHTOB MaccuBa mpeodpasyeTcs B OMPe/IeTeHHBII THIT P
oMol oreparopa as. I[Ipu aToM B KOHCTPYKIUMN switch-case JaHHBII
omepaTop He TpebyeT yKa3bIBaTh KaKoi-1160 mocTdhukce (3HAK BOCKIHIA-
HUS WK BOIIPOCA).
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28.2. MNMcesgoHnm AnyObject

[TceBronuM AnyObject 1103BOJIIET yKa3aTh Ha TO, YTO B JIAHHOM MecCTe
TOJIKEH UITH MOKET HAXOIUThCST 9K3EMILISIP JTI060TO0 Kiracca. [Ipu 5ToM BbI
Gyziere IOBOJIBHO YaCTO BCTPEYATh MACCHBbI JIAHHOTO TUTIA TIPH Pa3paboTke
MPOTPaMM C MCIIOJIb30BaHueM GppeiiMBOpPKa Cocoa Foundation. /lanubrit
(pelimBopk Harrcan Ha Objective-C, a 9TOT S3bIK He UMEET MAaCCUBOB C SIBHO
YKa3aHHBIMU TUIIAMU IaHHBIX.

OO6bIBUM MACCUB 9K3EMILISIPOB C TIOMOIIBIO TICEBIOHNMA AnyObject (JIvic-
tunr 28.3).

Jiuctuur 28.3
let someObjects: [AnyObject] = [Dog(), NoisyDog(), Dog()]

[Ipu ncriopb30BaHMY TICEBIOHNMA AnyObject HET OTPAHUYEHUH HA UCTTOJTh-
30BaHUE KJIACCOB TOJIBKO U3 OJIHON MepapXUyecKol CTPYKTYpPhL. B ganuHom
MIPUMEPE eCJIU Bbl U3BJIEKAETE IIPOU3BOJIbHBIN 2JIEMEHT MACCUBA, TO TIOJIY -
yaeTe 9K3eMILIIP Kaacca AnyObject, He UMEIOIUI CBOMCTB U METOIOB /IS
B3alIMO/IEHICTBUS C HUM.

MpueeaeHune Tnna AnyObject

[Topoii BbI TOYHO 3HAETE, YTO BCE 3TEMEHTHI TUIA AnyObject Ha caMOM
Jieie UMeoT HeKOTOPBIH OTlpe/iesIeHHbIN TUTL. B TakoMm cirydae i anainsa
9JIEMEHTOB THIIa AnyObject HEOOXOAMMO BBIIOJHUTD IPUBEACHUE TUIIA
(smucTtunT 28.4).

Jinctmur 28.4

for object in someObjects {
let animal = object as! Dog
print(animal.type)

}

Koncoiab
dog
dog
dog

qTO6I)I COKPATUTDH 3alliCh, BbI MOJKETE BBITIOJTHUTD IIPUBEACHNE TUIIA 1JIA
peoGpasoBaHUs BCETO MACCUBA IEJTUKOM (TucTUHT 28.5).

Jinctmur 28.5

for object in someObjects as! [Dogl{
print(animal.type)



NHuumanmsaTopsl
N AeNHUUUann3aTopbl

HWnuyuanuzamop — 210 CIEINATBHBIN METOI, BBITIOTHSIOIIII TTOATOTOBU-
TeJIbHbIe JeliCTBYS IIPU CO3IaHIM K3eMILIIPa 00bEKTHOTO TUIIA JaHHBIX.
Wunimaniusarop cpabdarbiBaeT IPU CO3IaHUU DK3EMILISAPA, a IIPU €ro ya-
JIEHUW BBI3bIBAETCS JIEMHUITUATU3ATOP.

29.1. NHnumanunsaTopsl

I/IHI/IL[I/IaJII/ISaTOp BBIIIOJIHAET YCTAHOBKY Ha4aJIbHbIX 3HAYCHUN XPaHUMbBIX
CBOWCTB M pasjinyHble HACTPOMKU, KOTOPBIE HY/KHBI JIJIsI HCIIOJIb30BAHUS
DK3EMILISIPA.

Ha3sHa4yeHHble MH1UManNn3aTopsbl

[Tpu peanusamyy cOGCTBEHHBIX TUIIOB JaHHBIX BO MHOTUX CJydasx He
TpebyeTcst co3aBaTh COOCTBEHHBIN MHUIMATIU3ATOP, TAK KaK KJIACCHI
U CTPYKTYPBI UMEIOT BCTPOEHHbIC MHUIINAIN3ATOPBL:

QO KJacChl UMEFOT ITyCTON BCTPOEHHBIN MHUITNAAN3aTop init(){};

O CTPYKTYPbI UMEIOT BCTpOEHHblf/,I MHUINAJIN3aTopP, HpI/IHI/IMaIOH_II/Iﬁ B Ka-
YECTBE BXOIHbIX apIryMEHTOB 3HaU€HU BCEX CBOIICTB.

MPUMEYAHMUE [ycToit nHnumanmusaTop cpabaTbiBaeT 6€3 OWMnB60K TOMbKO B TOM Ciy-
Yyae, ecnin y Kfacca OTCYTCTBYIOT CBOMCTBA WM Y KaXXAOrO CBOWCTBA yKa3aHO 3HauyeHue
Mo YMOM4YaHUIO.

[ina onumuoHanbHbIX TUMOB AaHHbLIX 3HAYEHWE MO YMOMYaHWIO yKa3bliBaTb He TpebyeTcs,
OHO cooTBeTcTByeT nil.

WMuunuanusatopsl Kjiacca U CTPYKTYPbI, TPOU3BOJIAIINE YCTAHOBKY 3HA-
YeHUU CBOWCTB, Ha3bIBAIOTCs Hasnauennvimu (designated). Ber Mmoskere
pa3paboTaTh MPON3BOJIBHOE KOJUYECTBO Ha3HAYEHHBIX NHUIMAIN3aTOPOB
C OT/IMYAIOMIMMCS. HaOOPOM [IAPaMETPOB B IIPEEaX OLHOr0 0ObEKTHOIO
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tumna. [Ipu 9TOM JIOJTKEH CYIecTBOBATH XOTsT ObI O/[MH HAa3HAYCHHBII WHH-
MAJIN3aTOP, MPOU3BOISIIUI YCTAHOBKY 3HAUEHUI BCEX CBOUCTB (ecsn
OHU CYIIECTBYIOT), M OZINH N3 HA3HAUYEHHBIX MHUIINAIN3ATOPOB TOJIKEH
00513aTeTbHO BBI3BIBATHCS TPHU CO3MaHIN dK3eMIIsipa. HasHayeHHbIH WH-
[UAJIN3ATOP HE MOKET BBI3BIBATD JIPYTONl Ha3HAYEHHbBIH WHUITMATIU3ATOP,
TO eCTb UCII0JIb30BaHNe KOHCTPYKIMY self.init() 3ampelieHo.

MPUMEYMAHUE VHuumannsaTopbl HacneaytTcs OT cynepkiacca K noakaaccy.

EnnHCTBEHHBI MHUINATN3ATOP, KOTOPBIN MOKET BbI3bIBATh HA3HAUEHHBIH
MHUIMATIN3ATOP, — 9TO MHUIIMAIU3ATOP TPOU3BOIHOTO KJIACCa, BHI3bIBA-
IOIUI MHUTHAJIU3ATOP POAUTENBCKOTO KIacca I yCTAHOBKY 3HAYCHUI
HacJjreLyeMbIx ¢BoicTB. O0 9TOM MbI TOBOPUJIH IOBOJIBHO TOAPOOHO, KOT/Ia
n3y4asid HacJie/loBaHue.

NMPUMEYAHUE ViHMUMann3aTop MOXET yCTaHaB/IMBATb 3HAYEHUS KOHCTaHT.

BuyTtpu nnuipasnsaropa HeoOX0[MMO yCTaHOBUTD 3HAYEHUS CBOIICTB
KJTACCA UM CTPYKTYPBI, YTOOBI K KOHILY €T0 pabOTHI BCE CBOICTBA IMEITH
3HaueHus (OIIMOHAJIBLI MOI'YT COOTBETCTBOBATD nil).

BcnomoraTesnibHble MHULMann3aTopsbl

I[ToMmuMo HaszHaYeHHBIX, B Swift cymecTByoT 6cnomozamenvruvie
(convenience) nHUIMAIU3aTOPbI. OHU ABIAIOTCS BTOPUYHBIMHU U TIOJT-
JepskuBalouMu. Bol MoskeTe onpesesinTh BCIOMOIaTe/IbHbI MHUIHA-
JIM3ATOP JIUIS TIPOBEACHUST HACTPOEK 1 00s3aTEILHOTO BHI30BA OHOTO 13
Ha3HAYEHHBIX MHUITNAIN3ATOPOB. BeromMoraTesibHble MHUTTMATHU3aTOPBI
He SIBJISTIOTCS 00513aTeIbHBIMU JIUIS X peanusanuu B Tune. Cospasaiite
UX, ecJiu 910 obecreyrBaeT Hanboiee PAIMOHATBHBIN My Th PEIIEHU T10-
CTaBJIEHHON 3a/I1auN.

Cunrakcuc o0bIBIEHAA BCIIOMOTATEIbHBIX MHHUIIMAJIN3aTOPOB HE CJINIII-
KOM OTJIMYaeTCA OT CMHTaKCHCa Ha3Ha4YeHHbIX.

CUHTAKCUC

convenience init(napameTpbl) {
// Teno wHuumManusaTopa

}

BcromoraTenbHbI MHULMAnU3aTop 06bsBNSIETCS C MOMOLUbI0 MoaudmMkaTopa conve-
nience, 3a KOTOpbIM CNeAyeT K/OYEBOE CNOBO init. [aHHbIM TWN MHULMANM3aTopa
TaKkxke MOXeT MPUHUMaTb BXOAHbIE apryMeHTbl U YCTaHaBNMBaThb 3HAYEHWs /15t CBOWCTB.

B Tene numumnanuzartopa 0653aTenbHO AOMKEH HAXOAUTLCS BbI30B OAHOMO M3 Ha3HayeH-
HbIX UHULIMANN3aTOPOB.
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BepuemMmcst k nepapxuu onpejie/ieHHbIX paHee KJIaccoB Quadruped, Dog
1 NoisyDog. /laBaiiTe mepernuiieM KJaacc Dog TaKUM 00pa3soM, 4TOOBI Ipu
YCTaHOBKE OH /IaBaJT BO3MOKHOCTH BBIBOZUTDH HA KOHCOJh TPOU3BOJIbHBIN
TeKcT. J[J1st 3TOTO Cco3/1aiMM BCIIOMOTATEIbHBIN WHUIINAIU3ATOP, TIPU-
HUMAIOMIWI Ha BXOJle 3HAUeHUe /IJIs HacJeAyeMOoro CBOMCTBa type (Juc-
tunr 29.1).

Jiuctmur 29.1

class Dog: Quadruped {
//MeTon U3 NUCTUHra 5
override init(){
super.init()
self.type = "dog"
¥

//vHuumnanusaTop NMcTuHra 1 co cTpanuupl Init
convenience init(text: String){

self.init()

print(text)

)
func bark(){

print("woof")

}

// mMeTon W3 NUCTUHra 2
func printName(){
print(self.name)

}
}

var someDog = Dog(text: "dk3emnnsap knacca Dog cospaH")

B pesynbraTte nipu cosjaHuu HOBOTO 9K3EMILJIsIpa KJjacca Dog BaM 6y—
JIeT IIpeJIOKeHO BbI6paTb O/IMH U3 JIBYX MHUIMAIN3ATOPOB: init() win
init(text:). BcrmomoraTeIbHBIN MHUTIMATN3aTOP BBI3BIBACT HAa3HAUCHHBIH
VHUIUAJIN3aTOP U BBIBOJUT TEKCT HA KOHCOJIb.

MPUMEYAHUE BcrnoMoraTtenbHblii MHUMLMANM3ATOP MOXET Bbi3blBaTb HAa3HAYEHHbIV
MHMLMANM3aTop Yepes Apyroi BCnoMoraTesbHbIN MHULManM3aTop.

HacnepoBaHue MHULMANM3aTOPOB

HaC]IEZIOBaHI/Ie MHUIHAIN3aTOPOB OT/IMYACTCA OT HaC/JIE€JOBaHMA OOBIYHBIX
METO/IOB CyIIE€pKJIacca. Ectb JIBa BAXKHEUIITNX ITpaBWJjia, KOTOPbIE Heobxo-
VMO IIOMHHUTD:

O Ecim mogkiace nveet cOOCTBEHHbII Ha3HAYEHHbIN HHUITHATU3ATOP, TO
MHUIMAIN3aTOPbI POJAUTENBCKOTO Kjlacca He HACIe[yI0OTCS.



naBa 29 ¢ VHMUManM3aTopbl U AeUHUUManNn3aTopsbl 385

a Ecmm IIO/IKRJIaCC Iepeonpe/iesisAeT BCE Ha3HAYCHHbIE MHUIIMAJIN3aTOPbI
CylepKJgacca, TO OH HaCJeAyeT U BCE€ €ro BCIIOMOTaTe/JbHbIE MHUI[UA~
JIN3aTOPBI.

OTHoOLLEeHNs Mexay MHUUManu3aTopamm

B Bompocax OTHOIIEHWI MeKAy MHUIMaIu3aropaMu Swift cobmogaer
cJIe/lyIOIIMe TTPaBUJIA:

QO HasnayeHHBII THUITHATN3ATOP MOIKIACCA JOJIKEH BbI3BATh HA3HAYECH-
HBIT MTHUINAIN3ATOP CyTIepKJIacca.

Q BcroomorarenbHblit NMHUINNAJIN3aTOP OJIKEH BbI3BATb Ha3HaYeHHBIN
MHUIAJIN3aTOP TOTO Ke 00BEKTHOTO THUIIA.

Q BcrnomorareabHbrit MHUIUAJIN3aTOP B KOHEYHOM CcUETE /TOJIKEH BbI3BaTh
Ha3HAYeHHBIN MHUIAJIN3aTOop.

WNnmroctpanust Bcex Tpex MpaBwJI MpejicTaBiena Ha puc. 29.1.

Cynepknacc

| convenience |
init()

convenience
init()

convenience

Puc. 29.1. OTHOLWEHNS Mexay MHUUManM3aTopamm

31ech n306pakeH CyIepPKIACC ¢ OAHUM HazHAYE€HHBIM M JBYMS BCIIO-
MoTraTeJbHbIMU UHUIIHan3aTopamMu. OIMH U3 BCIIOMOTATETbHBIX UHU-
[IMAIN3aTOPOB BBI3BIBACT JIPYTON, KOTOPBII, B CBOIO OYEPE/b, BBI3BIBACT
HasHaueHHbIT. Takke n300pakeH MOAKIACC, UMEIOIHUIT 1Ba COOCTBEHHBIX
Ha3HAYEHHBIX NHUIIMAINU3ATOPA U OJIMH BCIIOMOTaTEeIbHbIN.
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Bbi30B 06010 MHUIMATN3AaTOPA U3 U300PAKEHHBIX OJKEH B UTOTE
BBI3BIBATH Ha3HAUEHHBIN MHUIIUAIN3ATOP cyliepKiacca (JeBblil BEPXHUN
6JI0K).

MpoBanuBatoLLMECS MHULMANN3ATOPbI

B HEKOTOPBIX CUTYyaIMsIX ObIBAET HEOOXOAMMO OIPEAETUTh 0ObEKTHbII
THII, CO3/IaHIE DKIEMILISAPA KOTOPOTO MOKET 3aKOHYUThCS Hey[aueii, Bbl-
3BaHHOU HEKOPPEKTHBIM HAOOPOM BHEIIHUX I1aPAMETPOB, OTCYTCTBUEM
KaKoro-aubo BHENIHErO Pecypca Mau UHbIM 00CTOSTeNbeTBOM. [l1st 910
e cayskat nposaiusaiouwuecs (failable) mannnanusaropsr. Ouu cro-
COOHBI BO3BpANIaTh nil MPU MOMBITKE CO3/aHNs dK3eMIuisgpa. VI 510 ux
OCHOBHOE TIpeIHa3HAYEHNUE.

CUHTAKCUC

init?(napameTpsl) {
// Teno wHuumManusaTopa

}

[na co3aaHvs NpoBanuUBAKOLWErocs MHULMANM3aTopa CNY>XUT KNOYeBOE CI0BO init?
(co 3HakoM Bormpoca), KOTOpoe FOBOPUT O TOM, YTO BO3BpallaeMblii ak3emMnnsp 6yaert
onuuoHanom unm ero He 6yaert BoBsce.

B Tene MHMUManu“3aTopa A0MKHO NMPUCYTCTBOBATb BbipaXeHue return nil.

PaccmoTpum nmpumep peasumsanuu MpoBaJMBaIONIEr0Cs WHUTINATN3A-
Topa. Co3aiM KJIacc, OMUCHIBAIONINN CYITHOCTD «IPSMOYTOJBHUKS.
IIpu cosmaHuK 9K3EMILIIPA JAHHOTO KJacca He0OX0AUMO KOHTPOJIM-
poBaTh 3HAUEHUS TepelaBaeMbIX TTapaMeTpoB (BBICOTA U MUPUHA),
4yTOOBI OHU 006s3aTeIbHO ObLIM OOJIblIe HyJsL. IIpu aTOM B ciaydae He-
KOPPEKTHBIX 3HAUEHUN TTapaMeTPOB MTporpaMMa He 0KHA 3aBEPITaThCs
¢ omuOKOIi.

[l penieHust JaHHOM 3a1a4M UCTIOJIb3yeM TIPOBAJIUBAIONIUIICS MHUIUA-
smzatop (auctuar 29.2).

JIncTuHr 29.2

class Rectangle{

var height: Int

var weight: Int

init?(height h: Int, weight w: Int){
self.height = h
self.weight = w
if I(h > 0 & w > 0) {

return nil

}
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}
}
var rectangle = Rectangle(height: 56, weight: -32) // Bo3BpawaeT nil

Nuunuannsatop npuHUMAET U TTPOBePAET 3HAUEHUS IBYX TTapaMeTPOB.
Ecir xoTst GBI 0IHO M3 HUX He OoJiblie HyJist, TO Bo3Bpaiaercs nil. O6-
paTuTe BHUMaHUE HA TO, YTO, TIPEXK/E YeM BEPHYTh nil, UHUITNAINU3ATOP
YCTaHaBJIUBAET 3HAUEHUSA BCeX XPAHUMBIX CBOMCTB.

BHMMAHME B «knaccax NpoBa/MBalOWMINCS MHULMANM3ATOP MOXET BEPHYTb nil
TOMbKO MOC/IE YCTAHOBKM 3HAaYEHUI BCEX XpaHWUMbIX CBOWCTB. B cnyyae cTpykTyp AaHHOe
OorpaHuyeHne OTCyTCTBYET.

HasnayeHHbIli MHUIIMAIM3ATOP B TOJKJIACCE MOXKET [1ePeOIpeie/nTh
MTPOBATMBAIOIINICS NHUIMATIN3ATOP CYIIepKIacca, a MPoBaIMBAIOITUNCS
MHUIIAATN3ATOP MOXKET BbI3BIBATh Ha3HAYEHHBIN WHUIIMATU3ATOP TOTO
JKe KJlacca.

He 3a6biBaiite, 4TO B Cjydae MCIIOJb30BaHUS ITPOBAIMBAIONIIETOCS MHIM-
[AJIM3aToOPa BO3BPAIIaeTcst omiuoHat. [1oatomy, mpexiie ueM padboTath
C 9K3EMILISIPOM, HEOOXOAUMO BbIIOJHUTH U3BJI€UYEHHE OIIIHMOHAIBHOIO
3HAYEHUSL.

Bbl MOKeTe UCIIOIb30BaTh MIPOBATMBAIOIINIICS WHUIIUATU3ATOP [IJIs1 BbI-
Gopa TOIXOIAIIETO WieHa MEPEUNCAEHNsT, OCHOBBIBASICH Ha 3HAYEHUAX
BXO/IHBIX apTyMeHTOB. PaccMoTpuM rpumMep u3 auctunra 29.3. B jannom
IpuMepe 00bIBIISIETCS nepeuucsienre TemperatureUnit, corepikaliee Tpu
ysena. IIpoBanuBaonuiics HHUIUAIN3ATOP UCIIOJIb3YETCS /LIS TOTO,
4TOOBI BEPHYTH YJICH TIEPEUUCITICHNUS, COOTBETCTBYIONIUI TIepEeIaHHOMY
napaMeTpy, Uau nil, ecjii 3HaueHue 1mapaMeTpa HEKOPPEKTHO.

Jinctuur 29.3

enum TemperatureUnit {
case Kelvin, Celsius, Fahrenheit
init?(symbol: Character) {
switch symbol {

case "K"

self = .Kelvin
case "C"

self = .Celsius
case "F":

self = .Fahrenheit
default:

return nil
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}
}

let fahrenheitUnit = TemperatureUnit(symbol: "F")

[Ipu coszmanum aK3eMIIsApa EPEUYNCICHNS B KaueCTBE BXOJHOIO Mapa-
MeTpa symbol mepesaeTcs 3HaueHNe. Ha ocHOBe mepelaHHOTO 3HAYeHUS
BO3BPAlIAETCS COOTBETCTBYIONUI YJIeH IIepPeYnCIeHUSL.

VY nepeuncienunii, 4jeHbl KOTOPbIX UMEIOT 3HaY€HUs, €CTh BCTPOCHHbI
MTPOBAINBAIONINICS MHUIUAIU3ATOP init? (rawvalue:). Ero MokHO HC-
[OJIb30BaTh 0e3 ompeesneHust B koje (uctusr 29.4).

Nuctunur 29.4
enum TemperatureUnit: Character {

case Kelvin = "K", Celsius = "C", Fahrenheit = "F"
}

let fahrenheitUnit = TemperatureUnit(rawValue: "F")
fahrenheitUnit!.hashvalue

Usennl nepeyncieHus TemperatureUnit UMeIOT 3HaU€HUs THUTIA Character.
B aTom caydae BbI MOKeTe BbI3BATh BCTPOEHHBIN MTPOBATNBAIOTINNCS
WHUIIUAIN3ATOP, KOTOPBII BEPHET YJIEH MePEYNCIEHNUsT, COOTBETCTBYIOIINNA
nepeIaHHOMY 3HAUEHUIO.

AJTBTepHATUBON MHUTMATTU3ATOPY init? CIy;KUT orepatop init!. Paznuiia
B HUX 3aKJIFOUAETCS JIMIIH B TOM, YTO BTOPOIT BO3BpAIlaeT HESIBHO M3BJIe-
YEHHBIN 9K3EMILISIP OOBEKTHOTO THIIA, TOCKOJIBKY I PAGOTHI ¢ HUM HE
TpebYeTCsT IOTIOTHUTETHHO U3BIEKATh OMITHOHATBHOE 3Haden e, [Ipi aTom
BCe eTlfe MOKeT BO3BpaIaThes nil.

Obsi3aTenbHble MHALMANN3ATOPbI

Oé6szamenvuoul (required) MHUIMATU3ATOP — HTO WHUIIUAIMZATOP, KOTO-
PBIiT 005132 TETBHO TOJIKEH OBITH OTIPEIENIEH BO BCEX MOAKIACCAX TAHHOTO
KJIacca.

CUHTAKCUC

required init(napameTpbl) {
// Teno wHuuManusaTopa

}

[ns 06bsiBNeHns 0ba3aTeNbHOro MHMUManM3aTopa nepes KaoYeBbIM C/I0BOM init yka-
3bIBAETCS MoanduKaTop required.

Kpome Toro, MoagudukaTop required HeobxoanMo ykasbiBaTb Nepes Kaxaou peanvsa-

umei JaHHoro MHMLUMANM3aTopa B NoAkiaccax, 4Tobbl nocneayrolwme noaknaccsl Takxke
peann3oBbiBain 3TOT UHULMANN3aTop.
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HpI/I peanm3alini THUIUAIN3aTOpa B IIOJAKJIACCE KJII0OYEBOE CJIOBO override
HE UCIIOJIb3yEeTCAA.

29.2. [levHnumanmnsaTtopsl

[ICI/IHI/ILII/IaJII/IBaTOpI)I ABJIAIOTCA OTJNYUTEILHON 0COOEHHOCTBIO KJIACCOB.

ﬂeI/IHI/IHI/IaJII/I3aTOp ABTOMATUYECKU BBI3BIBACTCA BO BPEMA YHUUITOKCHUA
IK3EMILJIAPa Kjacca. Bor He MOKeTe BBI3BAThH JAEeNMHNIAJIN3aTOp CaMOCTO-
ATEJIbHO. OJII/IH KJIaCC MOJKET UMETb MaKCUMYM OJNH JI€MHUITNAIN3aTOP.

C noMOIIbIO JEMHUIMAIN3AaTOPA Bl MOKETE, HAIlpUMepP, 0CBOOOIAUTD UC-
TMOJIB3YEMbIC 9K3EMILISIPOM PECYPCHI, BBIBECTH Ha KOHCOJIb JKypPHAJ WJIN
BBIIIOJIHUTD JII0ObIE APYTHe IeHCTBUSL.

CHUHTAKCHUC
deinit {
// Teno pewHuumanusaTtopa

}

[ns ob6bsiBNeHUs aevHULManu3aTopa npegHasHauyeHo KioveBoe cnoso deinit, nocne
KOTOPOro B UrypHbIx ckobkax ykasblBaeTcsi Teno AevHuumanusaTopa.

IICI/IHI/IHI/IaJII/ISaTOp CyTiepKJjiacCa HaCJIeyeTCA MMO/IK/IACCOM U BbI3bIBACTCA
aBTOMaTH4Y€CKHM B KOHIIE pa6OTbI ACVMHUINAJIN3aTOPOB ITOJAKJIACCOB. Z[GI/IHI/I-
Iaan3aTop CyIepKIacCa BbI3bIBAETCA BCErAa, aKe €CJIN JeNHUINaIN3a-
TOP IOJIK/TacCa OTCYTCTBYET. KpOMe TOTO, 9K3EMILJIAP KyIaCCa HE yAAJIAECTCA,
IIOKa HEe 3aKOHYUT p8.6OTy JECNMHUIINAIN3aTOP, ITO9TOMY BCE€ 3HAYECHUA
CBOTICTB IK3EMILIAPA OCTAIOTCA JOCTYIIHBIMUA B TeJI€e JEMHUIINAIN3aTOPA.

PaccmoTpuM mipuMep UCIIOIBb30BAHMS IeMHUIIHAIn3aTopa (JUcTUdr 29.5).

Jiuctuur 29.5
class SupercClass {
init?(isNil: Bool){
if isNil == true {

return nil
}else{
print("3k3emnnAp cospan")
}
¥
deinit {
print("deuHuunanusatop cynepknacca")
}

class SubClass:SuperClass{
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deinit {
print("deunuunanusatop nopknacca")
}
}
var obj = SubClass(isNil: false)
obj = nil
Koncoun

3K3eMmnnsap cosgaH
[levHnumanusaTop noaknacca
[levHnumanusaTop cynepkiacca

[Ipu cozmanum ax3eMrIIIpa Kaacca SubClass Ha KOHCOJTb BBIBOJIUTCS COOT-
BETCTBYIOIIee COOOIIeHNe, TaK KaK AaHHBIN (DYHKIMOHA HAXOUTCS B Ha-
CcJIe/lyeMOM OT cyTiepKJacca MpoBaIBaoIeMcst THUIHain3aTope. B koHIe
MIPOTPAMMBI MBI Y/IAJIIEM CO3/IAHHBIN 9K3EMTIILIISIP, TIEPeaB eMy B KauecTBe
3HauyeHus nil. [Ipu aTOM BBIBOJT HA KOHCOJIb TTIOKA3bIBAET, UTO TIEPBBIM BbI-
MOJIHACTCA TeMHUIIMAIN3ATOP ITOAKIACCA, IOTOM — CYIIepKJIacca.



YoaneHue
ak3emnnsapoB n ARC

JI060# co3IaHHbII 9K3EMILISIP 0OHLEKTHOTO TUTIA JAHHBIX, KaK 1 BOOOIIE
Jo6oe XpaHUJIMINE Balliei porpaMMbl, 3aHUMAET HEKOTOPbIN 00beM orle-
paTuBHON nmaMsTh. Ecam He TPOU3BOANTDL CBOEBPEMEHHOE YHUUITOXKEHNE
HK3EMILISIPOB U OCBOOOKIEHIE 3aHIMAEMBIX MU PECYPCOB, TO B TPOTPaM-
Me MOJKeT IIPOU30UTH yTeuKa IaMsITH.

MPUMEYAHMUE YTeuka namMsT — 3TO NporpamMMHasi ombka, NpMBOAALLAs K U3MML-
HeMy pacxofj0BaHWIO OnepaTyBHON NaMsTy.

OMHUM U3 CPEJCTB PelleHusT MPoOIeMbl UCKIUEHUST YTEeUEK TaMITH
B Swift sIBJIsIeTCST MCMTOTBb30BAHYE IEMHUTTHATH3ATOPOB, HO BO3ZMOKHOCTH
Swift He OrpaHUYUBAIOTCS TOJIBKO ATUM.

30.1. YHMUYTOXXEHME IK3EeMM/IAPOB

Kak MbI OT™MeuasI B IpebIAYIIeil riaBe, HelloCPeCTBEHHO Mepej yHNY-
TOKEHMEM DK3EMILISAPA KJIAcCa BI3bIBACTCS ACHHUIMAINU3ATOP, IPU 9TOM
0CTaJICs. HEPACCMOTPEHHBIM BOIIPOC O TOM, KaK YAAJISETCS 9K3EMILISID.
JI106011 5K3eMILISP MOKET OBITh YAaAeH OQHUM U3 ABYX CIIOCOOO0B:

O ero caMOCTOSITEJbHO YHUYTOKAET Pa3paboTInK;
Q ero yHuutoxaer Swift.

O6nacTtb BMAMMOCTH

Patee Mbl caMOCTOSITEJIBHO YHUUTOKAIM CO3AAHHBIN 9K3eMILIAP OIIIO-
HAJIbHOTO THIIA SubClass?, repejiaBast eMy B KauecTBe 3HaueHus nil. Te-
nepb oOpaTuMes K joruke paborsl Swift. {us aroro paspaboTaeM Kiaacce
myClass, KOTOPbII COAEPIKUT eIMHCTBEHHOE CBOMCTBO description. JlanHoe
CBOICTBO CJIYKUT AJIS1 TOTO, YTOOBL OTJINYATH OIMH SK3EMILIAP KJIacca OT
JIPYTOTO.
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Heobxoanmo co3aTh 1Ba 9K3eMILISIPa, OJNH U3 KOTOPBIX JIOJKEH UMETh
orpaHnyeHHyo obsactb BuguMocTh (JueTunr 30.1).

JNuctmur 30.1

class myClass{
var description: String
init(description: String){
print("3k3emnnap \(description) cosmaH")
self.description = description

}
deinit{
print("3k3emnnap \(self.description) yHuuTOXEH")
}
¥
var myVarl = myClass(description: "OOWH")
if true {
var myVar2 = myClass(description: "[ABA")
}
Koncoub

dk3emnaAp OJVH co3paH
Jk3emnnap [BA co3paH
dk3emnnAp [BA yHUYTOXEH

IK3EMILISIP myVar2 UMeeT 061acTh BUANMOCTH, OTPAaHUYEHHYIO OTIepaTo-
pom if. HecMoTps Ha TO 94TO MBI He BBITIOJIHSIN TPUHYIUTEIBHOE yaie-
HIe 9K3eMTIISIPA, [I7TsT HeTo GBI BBI3BAH AEMHUIINATU3ATOD, B PE3YJIHTATE
OH OBLT ABTOMATHYECKH YIaJICH.

[TpuurHa yaajeHust BTOPOTO 9K3EMILISIPA JIEKUT B 00JIACTU BUAUMOCTH
XpaHgriei ero mepeMeHHON. [IepBbIii 9K3eMIIIAP NHUITUATUIUPYETCS BHE
orepaTopa if, a 3HAUUT, ABJIAETCS TIOOATBHBIM JIJIst BCEH MTPOTPAMMBI.
Bropoii ak3eMIIIAp ABIETCA JOKAJIBHBIM [IJIS1 YCJIOBHOTO orieparopa. Kak
TOJIbKO BBITIOJHEHUE TeJla OTIepaTopa 3aBepIuaeTtcs, 061acTb BUIUMOCTH
0OBSIBIEHHON B HEM TIEPEMEHHON 3aKAHYNBAETCST, U OHA BMECTE C XPaHsi-
HIMMCA B Hell 9K3eMILISIPOM aBTOMATUYeCKH YHUYTOXKAETCS.

KonmMyecTBO CCbIIOK Ha 3K3eMnnsp

PaccmotpuM mipriMep, B KOTOPOM Ha OZIUH 9K3EMILISIP YKA3bIBAET HECKOJIb-
KO pa3HbIX ccblIoK (metunr 30.2).

Juctunr 30.2

class myClass{
var description: String
init(description: String){
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print("3k3emnnap \(description) cosgmaH")
self.description = description

¥
deinit{

print("3k3emnnap \(self.description) yHuuTOXEH")
}

}

var myVarl = myClass(description: "OOWH")
var myVar2 = myVarl

myVarl = myClass(description: "[BA")
myVar2 = myVarl

Koncoan

dk3emnaAp OJVH co3paH
dk3emnnAp [IBA cospaH
Sk3emnaAp OANH yHWYTOXEH

B nepemenHoIt myVarl u3HayaJIbHO XPAHUTCS CCBITIKA HA 9K3EMILISAP KJac-
ca myClass. IlocJie 3ammicu JaHHOM CCBIJIKYM B TIepeMEHHYIO myVar2 Ha COo-
3/IaHHBIN HK3EMILISP YoKe YKa3blBaIOT JIBe CCbUIKU. B pesysisrare aTOT 9K3€eM-
ISP yAQJISeTCs JIUIIb TOT/, KOT/IA yalgeTcs MOCAe/[HsS CChlIKA Ha HETO.

He 3a6biBaiiTe, 4TO 9K3eMILISIPBI KJIACCOB B Swift epeatorest He KOpo-
BaHUEM, a [0 CCBLIKE.

MPUMEYAHUE >Sk3eMnnsp CyliecTByeT A0 TeX Mop, MOKa Ha HEro yKasbiBAET XOTS
6bl 0AHa CCbinka.

30.2. YTeukn naMaTu

YTeuka mamMsaTé MOKeT IIPUBECTU K CaMbIM II€4aJIbHbIM pe3yJibTaTaM, O/l-
HHUM 13 KOTOPBIX MOKET 6bITb OTKa3 TOJIb30BaTe el OT Bateit TIporpaMmbI.

[NpuMep yTeuku namaTu

PaccmotpuM cuTyanuio, pu KOTOPOI MOKET BO3HUKHYTh YT€UKa TIAMSITH.
PaspaboTtaem Kiacc, KOTOPBIH MOKET OTTHCATDH YeJIOBEKA M €70 POJCTBEH-
HbI€ OTHOIIEHUS C IPYTUMH JIOABMU. /|JIsT 9TOTO B KauecTBe THIIA CBOIICTB
kiaacca Oyner ykasan cam Tun (ucrunr 30.3).

JNuctuur 30.3

class Human {

let name: String

var child = [Human?]()
var father: Human?

var mother: Human?
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init(name: String){
self.name = name

¥
deinit {

print("\(self.name) — yaaneH")
}

}

var Kirill: Human? = Human(name: "Kupunn")
var Olga: Human? = Human(name: "Onbra")
var Aleks: Human? = Human(name: "Anekcei")
Kirill?.father = Aleks
Kirill?.mother = Olga
Aleks?.child.append(Kirill)
Olga?.child.append(Kirill)
Kirill = nil
Aleks = nil

Olga = nil

HecMoTpst Ha TO UTO IEMHUIINATIN3ATOP OIPE/IeJINJI BbIBO/L HA KOHCOJIb ITPU
VIATEeHUH 9K3eMILTIPa, Ha KOHCOIb HIYETO He BBIBOANTCS. JTO TOBOPHUT
0 TOM, YTO CO3/IaHHBIE B KOJI€ 9K3EMILISAPBI He YAAIAIOTCA (MX IeMHUIHAIIN-
3aTOP HE BBI3BIBAETCS ) HECMOTPS Ha TO, YTO COJEPIKAIIUM UX HTapaMeTpaM
MHUNNUAJIA3UPYETC nil.

IK3EMIISIPBI OCTAIOTCST HEYTATIEHHBIMU, TIOCKOJIbKY K MOMEHTY, KOT/Ia OHU
JOJIKHBI OBITH YA/IEHBI, CCHLIKI Ha OOBEKTHI BCE eILE CYIIECTBYIOT, 1 Swift
HEe MOXKET IMOHSTh, KAKUE U3 CChIJIOK MOYKHO YIAJINTh, a KAKIe HEJb3.

ITO TUITMYHBIA TIPUMED YTEUYKU TMaMATU B TIPUJIOKEHUAX.

CunbHble 1 cnabble CCbIKK

Swift mbITaeTcs He TO3BOJMUTH TIPOTPAMME CO3/IaBaTh CUTYAIIUH, TIPUBO-
Isle K yTeuKaM HaMaTu. Ilpeacrassre, 4To IPOU3OIIET, eCiu 00bEKTHI,
3aHUMAOIHe OOIBITYI0 00JIACTD TTAMSITH, He OYAYT YAAJSIThCSI, 3aHUMAast
JparoiieHHoe CBOGOHOE TIPOCTPAHCTBO. B KOHIlE KOHIIOB MPUIOKEHIE
«ynajzery. Takre cutyaruu IpUBEAYT K OTKA3y 10JIb30BaTeJIEN OT MPU-
JIOFKEHMUSL.

JlJist pellieHust ONMucaHHOU cuTyaruu, Koraa Swift He 3Haer, Kakue U3
CCBIJIOK MOJKHO yQJISITh, 2 KAKWe HeT, CYIIeCTBYET CIelUaIbHbIi MeXa-
HU3M, Ha3bIBACMDII CULbHbIMU U CAAObIMU CCblikamu. Bee co3naBaeMblie
CCBLIKY Ha AK3EMILJISIP 110 YMOJUAHWIO SBJSIOTCS cUabHbIMU. W KOTIA
aBa 00bEKTa YKa3hIBAIOT APYT Ha APYyra CUJIbHBIMU CChUIKAMM, TO Swift
He MOJKET TIPUHSITDH PellleHre O TOM, KaKyI0 U3 CChLJIOK MOYKHO Y/IAJIUTh
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nepBoit. s pererust mpobaeMbl HEKOTOPBIE CCBLIKH MOKHO TPeo6-
pasoBath B caabble.

Cirabbie CCBIIKYM OMPENENSIOTCS ¢ MOMOMIBIO KIIOYEBBIX CIOB weak
u unowned. Mozaudukarop weak ykasplBaeT Ha TO, 4YTO XpaHsIIascs B Ia-
paMeTpe CChLIKA MOKET OBITh B aBTOMATHYECKOM PEXXMME HA YCMOTPEHHEe
mporpaMMbl 3amMeHeHa Ha nil. [ToaTomy Mogubukarop weak gocryex
TOJIBKO JIJIsT OIIIMOHAIOB. HO TTOMUMO OMIIMOHAIOB, OBIBAIOT THITBI IAaHHBIX,
KOTOPBIE 065A3bIBAIOT TIEPEMEHHYIO0 XPAaHUTh 3HAYCHME (BCE HEOMTIHOHAIb-
HbI€ TUIIBI JaHHBIX). [l co3manust caabbiX CCHIJIOK HA HEOMITHOHAJIBI
CILy>KUT MOM(PUKATOP unowned.

[TepenuiiieM prMep U3 TPEABIAYINETO JUCTHHTA, TIPe0OPa30oBaB CBOHCTBA
father 1 mother kak cuabbie ccouiku (nmuctur 30.4).

JNuctuur 30.4

class Human {
let name: String
var child = [Human?]()
weak var father: Human?
weak var mother: Human?
init(name: String){
self.name = name

}
deinit {

print("\(self.name) — ypaneH")
}

¥

var Kirill: Human? = Human(name: "Kupunn")
var Olga: Human? = Human(name: "Onbra")
var Aleks: Human? = Human(name: "Anekcei")
Kirill?.father = Aleks

Kirill?.mother = Olga
Aleks?.child.append(Kirill)
Olga?.child.append(Kirill)

Kirill = nil

Aleks = nil

Olga = nil

Koncomp
Anekcen — ypaneH
Onbra — ypaneH
Kvwpunn — ynaneH

B pesynbrate Bce Tpu 06beKTa OYAYT YAATEHDI, TAK KAK MOCTE YIATEHIST
c/1abBIX CCHITIOK HUKAKUX TTEPEKPECTHBIX CCHLIOK HE OCTAETCST.
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VYKkazaHHbIe KJII0UEBbIE CJI0BA MOKHO MCIIOJIB30BATD TOJIBKO /Il XPAHUJIN-
1112 OTIPeIeIEHHOTO 9K3eMILIgpa Kiacca. Hampumep, Bbl He MOXKeTe yKa3aTh
cabyro CCHITKY HA MACCUB 9K3EMIUISIPOB M Ha KOPTEXK, COCTOSIINN 13
9K3EMILJISIPOB KJlacca.

30.3. ABTOMATMYECKUIM NMOACYHET CCbITIOK

XoTs B HasBaHWUM JaHHOU raBbl purypupyer abopesuarypa ARC
(Automatic Reference Counting — aBroMarndecKuil MOACYET CCHLIOK),
B XOJIe U3YyYeHUsI MBI €llle HU pasy K Hell He oOparmianich. Ha camom jere
BO BCEX HAIIMX JEHCTBUSIX C IK3EMIISIPAMH KJIACCOB BCET/IA YYacTBOBAJI
MeXaHNU3M aBTOMATHYECKOTO TIOICYETA CCHIIOK.

MoHaTne ARC

ARC B Swift aBTOMaTHUYECKN YIIPABJSET 3aHUMAEMOI TTAMSITHIO, YISt
HENCIOTb3yeMbie 00BeKTHI. C MOMOIIBIO ITOTO MEXAHM3Ma BBl MOJKETE
«IIPOCTO 3aHUMATHCS TIPOTPAMMIPOBAHIEM >, HE MIEPEKITIOUAsiCh Ha 3a1a4H,
KOTOPBIE CHCTEMA PEIllaeT 32 BAC B aBTOMAaTUYECKOM PeKIMe.

Kak yske yrmoMuHaaoCh, IPU CO3/[aHUN HOBOTO XPAHUJIUIIA, B KAYeCTBe
3HAYEHUST KOTOPOMY TEPEAETCST IK3EMILISIP KJIAcca, JaHHbIH 9K3eMILISIP
TTOMETIAETCST B OTIEPATUBHYIO MAMSITh, & B XPAHUJIHUIIE 3aITUCHIBAETCST CChLJI-
ka Ha Hero. Ha o/iuH 1 TOT jKe 9K3eMILISIP MOJKET YKa3biBaTh IIPOU3BOJIBHOE
KOJIMYeCcTBO cChbLIoK, 1 ARC B 11000#i MOMEHT BPpEMEHU 3HAET, CKOJIbKO
TaKUX CCHIJIOK XPAHUTCS B TIepEMEHHBIX, KOHCTaHTaX U cBoiicTBax. Kak
TOJIbKO MOCJIEIHAS CChLIKA Ha DK3eMILIAP OyAeT yaaieHa uin ee 00J1acThb
BuanMocTu 3aBepinnutcsi, ARC HesaMeIuTeIbHO BbI30BET JA€NHUITNATIH-
3aTOP ¥ YHUUTOKUT OOBEKT.

Taxum o6pasom, ARC neaer paboty co Swift ette 6osee yio6HOi.

CunbHblE CCbINIKM B 3aMblKaHUSIX

PaHee MbI BBISICHUJIH, YTO UCTIOJIB30BAHUE CHJIBHBIX CCBITIOK MOKET TIPH-
BECTH K yTEUKaM aMsATH. TAKsKe MbI Y3HAJIH, YTO JIJIST PEITEHUST BOSHUKIITHX
po0JIEM MOTYT MOMOYB CJIa0bie CCHLIKH.

CuJjibHbBIE CCBLIKHI MOTYT TaKKe CTaTb ICTOYHUKOM HpO6JI€M IIp1 UX 11epe-
Jla4€ B KAY€CTBE BXOHbBIX ITIaPaAMETPOB B 3aMbIKaHUW . 3axBaTbhIBaeMble 3a-
MbIKAaHUAMUA 9K3EMILJIAPDBI KJIaCCOB IIEPE/IAI0OTCA 110 CUJIBHOM CCBLIKE U He
OCBO60>KZ[aIOTCE[, KOorga 3aMbIKaHUE YK€ HE MCIIOJIb3YETCA. PaCCMOTpI/IM
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npumep. B smctunre 30.5 cosmaercs myctoe OMnOHAIbHOE 3aMbIKAHUE,
KOTOPOMY B 30HE OTPAHUYEHHOIT 00JIACTH BUAMMOCTH TIEPEAETCST 3HAUE-
HIe (TeJI0 3aMbIKAHT).

JNnctuur 30.5
class Human{
var name = "Yenosek"
deinit{
print("06bekT ypaneH")
}
¥
var closure : (() -> ())?
if true{
var human = Human()
closure = {
print(human.name)
}
closure! ()
¥
print("Mporpamma 3aBepweHa")
Koncoun
Yenosek

MporpavMma 3aBepueHa

Tak Kak yCITOBHBIN OIIEPAaTOP OrPaHIMUYMBAET 00JACTD BUAUMOCTH TEPEMEH-
HOI1 human, coziepsKalieil 9K3eMILISAp Kaacca Human, TO, Ka3ajioch Obl, JaHHBII
00BEKT HOJKEH OBITh yIaIeH BMECTe ¢ OKOHYAHMEM YCI0BHOTO OIIEPAaTOPa.
OHAKO TI0 BBIBO/LY Ha KOHCOJIh BUTHO, YTO 9K3EMILISIP CO3/IAETCS, HO TIEPE]]
3aBepIIeHIEM TTPOTPAMMBI €T0 JIEMHUITMATU3ATOP HE BHI3BIBACTCS.

CoznanHoe ONIMOHATbHOE 3aMbIKaHNE UCIOJIBb3YET CUIBHYIO CCBIJIKY Ha
CO3/ITAaHHBIN BHYTPU YCJOBHOTO OTIEpaToOpa 9K3eMILIAP Kiaacca. Tak Kak
3aMbIKaHIe SIBJISETCS BHEITHUM 10 OTHOIIEHHIO K YCJIOBHOMY OTIEPATOPY,
a CCBIJIKA CUJIBHOM, SWift caMOCTOSATENbHO HE MOKET MIPUHSITDH PElieHre
0 BO3MOYKHOCTH y/IQJIEHUS CCBUIKU U MOCTENYIONET0 YHUUTOKEHUS K-
3eMILIIpa.

Jlist perieHust TPOOIEMbI B 3aMBIKAHUH HEOOXOAMMO BBITIOTHUTE 3aXBAT
HepeMeHHON, yKa3as P 9TOM, YTO B TIEPEMEHHOIT copepsKuTcs caabas
cepka (suctwar 30.6).

JNuctuar 30.6

class Human{
var name = "Yenosek"
deinit{
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print("06bekT ypaneH")

}
}
var closure : (() -> ())?
if true{
var human = Human()
// W3MeHeHHoe 3aMblKaHue
closure = {
[unowned human] in
print(human.name)
closure! ()
}
print("MporpamMma 3aBepweHa")
Koncoun
Yenosek

06beKkT ypaneH
MporpamMma 3aBepueHa

3axBaTbIBaeMbIil MapaMeTp human SBJISICTCS JIOKATBHBIM JIJIST 3aMbIKAHVST
U YCJIOBHOTO OTEPaTopa, moatoMy Swift 6e3 mpobiieM MOKET caMOCTOsI-
TEJILHO MPUHSATH PeliieHre 00 YHUUTOKEHIY XPAHSIIIENHCS B HEM CChIIKH.

B saHHOM TIprMepe KCII0b3yeTcss MOAN(DUKATOP unowned, IIOCKOJIBKY 00b-

€KTHBIN TUII HE SIBJISIETCS OIIIMOHAJIOM.



OnuuoHanbHbIE
LIenOYKu

Kax BbI 3HaeTe, OMIIMOHAIIBI TTO3BOJISIOT XPAHUTH B TapaMeTpe HEKOTOPOoe
3HAUYEHUe UK He XPAHUTD ero BoBce. OIIMOHAIbI TAKKE IIUPOKO UCIIOJIb-
3yIOTCS U TIPH paboTe ¢ 0OBEKTHBIMI THITAMH JAHHBIX, 00 0COOEHHOCTSIX
WX UCIIOJIb30BAHUST MbI U TIOTOBOPUM B JIAHHON TJIaBe.

31.1. JocTyn K CBONCTBaM yepes
OMLMOHAsbHbIE LIEMOYKM

Paccmotpum cienyromuii mpumep.

PaspabGoranbl Ba Kjacca: HePBbIil ABJILETCS NPOCTEUIINM ONUCAHUEM
CYTITHOCTH «MECTO JKUTEJbCTBAaY, & BTOPOM — CYIHOCTH «Iepconas. [Ipn
3TOM Y MIEPCOHBI UMEETCST CBOMCTBO OMIIMOHAIBHOTO TUTIA, KOTOPOE MOKET
COJIEPKATH HKIEMILIISAP «MeCTa KUTeJbCTBay (siuctunr 31.1).

JNuctmur 31.1

class Residence {
var rooms = 1

class Person {
var residence: Residence?

}

IK3eMILISIPDI KJ1acca Person UMEIOT €IMHCTBEHHOE CBOICTBO CO CCHIIKOM
Ha 9K3eMILJISAP Kiacca Residence, KOTOPBI TaKKe UMEET BCErO OTHO CBO-
CTBO, XapaKTepu3ylolee KOJNIeCTBO KOMHAT.

Ecmu cosmatn 9K3eMILIIP KJjacca Person, TO CBOIICTBO residence IIOJIy4YHnT
CBOMCTBO nil, HOCKOJIbKY OHO SIBJISIE€TCSI OIIIIMOHAJJIOM. B OHPBJIGJIGHHI)II';I
MOMEHT BPEMEHU Mbl HE CMOJKEM CKa3aTh, a €CTb JIM 3HAYEHHE B /TaHHOM
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onuuonane. s Toro urobsl u3bekaTh OUIMOKK, HEOOXOAUMO CliepBa
MMPOBEPUTDH HATMYKE 3HAUYEHUST B CBOWCTBE residence, U TOJBKO TTOTOM
obparaThest K Hemy. MBI 3HaeM yiKe HECKOJIBKO CIOCOO0B ClIeaTh 9T,
OJTHUM M3 KOTOPBIX SBJIIETCS OMITMOHAIbHOE CBg3bIBaHMe (JucTuHT 31.2).

Jinctunr 31.2
var man = Person()
if let manResidence = man.residence {
print("Ectb gom c \(manResidence.rooms) komHaTamu")
Yelse{
print("HeT pmoma")

}

Koucomap
HeT poma

ITpencraBiaeHHBII MOAXO TO3BOJILET PEIIUTH IPOOJIEMY, HO ITOTpe-
OyeT mucaTh JUITHUNA KOJ, €CJIU, K IPUMEPY, BJIOKEHHOCTb KJIACCOB
B Ka4ecTBe OMIMOHAJIBHBIX CBOMCTB OKaXKeTCsI MHOTOYPOBHeBOH. [liis
JIEMOHCTPAIIH 3TOTO CO3MAANM HOBBII OOBEKTHBII THUII, OIIMCHIBAIOIIAN
CYNIHOCTh «KOMHATa», U c/ielaeM Ha HEeTO CCBIJIKY B KJlacce Residence
(smctunr 31.3).

Jinctuur 31.3

struct Room {
let square: Int
¥
class Residence {
var rooms:[Room]?
¥
class Person {
var residence: Residence?
¥
//co3paem o6bekT lNepcoHa
var man = Person()
if let residence = man.residence {
if let rooms = residence.rooms {
for oneRoom in rooms {
print("EcTb komHaTa nnowagbt \(oneRoom.square)")

¥
Yelse{
// HeT KoMHaT
}
Yelse{

// HeT pesnaeHunn

}



naBa 31 e OnumoHanbHbIE LENOYKN 401

MPUMEYAHME O6paTute BHMMaHWe, YTO CBOMCTBO rooms TuMa Residence Tenepb
ABNIAETCA ONUMOHANBHOW KONMEKLMEN.

Kaxk Bupiute, 1U1s1 1OCTYIIA K CBOUCTBY square TPeOYeTCsI CTPOUTD BJIOKEH-
Hble KOHCTPYKITHH OTMOHATLHOTO CBSI3bIBaHUst. U ueM cioxuee GyayT
BAlllK [IPOTPAMMBI, TEM CJIOKHEE GY/IyT Ballld KOHCTPYKIIUH.

Jlst penienust JaHHON MPOGIEMbI MOKHO UCTIOIb30BATH ONUUOHALLHBLE
yenouxyu. OHU MTO3BOJIAIOT B OJIHOM BbIPAsKEHUU HAIIMCATD OJHBIN ITyTh /10
TpeOYEMOTO 3JIEMEHTA, TTPU HTOM TIOCTIE KAJKIOTO OTIHOHATA HEOOXOTNMO
CTaBUTD 3HAK BOIPOCA (BMECTO 3HAKA BOCKJIUIAHNS, KaK MBI JIeJIaTi 3TO
IPU IPUHYAUTEILHOM U3BICUCHIN ).

[IpomeMoHCTPUPYEM MCIIOJIb30BaHNWE OMIIMOHAJIBHBIX I[eNoYeK (Jnc-
tunr 31.4)

JNuctmur 31.4

//co3paem obbekT KOMHaTa

let room = Room(square: 10)

//co3naemM 0b6beKT MecTO MpPOXWUBAHUA

var residence = Residence()

//pobaBnsem B HeEro KOMHaTy

residence.rooms = [room]

//co3pnaem obbekT lepcoHa

var man = Person()

//Bob6aBnsem B Hero pesuaeHuuio

man.residence = residence

if let rooms = man.residence?.rooms {
for oneRoom in rooms {

print("EcTb komHaTa nsowagblo \(oneRoom.square)")

}

Yelse{
// HeT pe3nAeHUMM UAN KOMHAT

}

Koncomp
EcTb KOMHaTa naowaabi 10

Ecim B cBoiicTBE residence He OyeT 3HaUY€HMsI, TO ONEpPalKs OILIAOHAIb-
HOTO CBSI3bIBAHUS BBITIOJIHEHA He OyIeT U IIPOU30MIET Mepexo/ K ajibrep-
HATWBHOI BeTKe YCJIOBHOTO omeparopa. IIpu aToM HUKaKUX OMMHOOK He
BO3HUKHET. B ciyuae, Kor/ia OmiuoHa bHast 1eroYKa He MOKET TTOJIYIUTh
JIOCTYTI K 9JIEMEHTY, Pe3YJIBTATOM BbIPA’KEHUS SIBJISIETCS nil.

Bror MOJKETE UCITOJIb30BaTh OIMIIMOHAJIbHbIE ITEIIOYKU /1JIs BBI3OBa CBOfICTB,
METOZOB U CAOCKPUIITOB /ISt JII0OOTO YPOBHS BJIOKEHHOCTH TUIIOB APYT
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B IpyTa. ITO IO3BOJISIET «IIPOOUPATHCSI» Yepes MOACBOICTBA BHYTPH CJIOK-
HBIX MOJIeJiell BJIOKEeHHBIX TUIIOB U MPOBEPSATH BO3MOKHOCTD IOCTYTIA
K CBOMCTBaM, METOIaM U CabCKPUIITaM 9THX ToAcBoiicTB. K mpumepy, ecim
Obl y THIIA Residence ObLIO CBOICTBO kitchen: Room?, TO BB MOIJIK ObI OCY-
HK%TBHTBHOCTyHIQCBOﬁCTBysquareCﬂeﬂyﬂnummlo6pa30M:
man.residence?.kitchen?.square

31.2. YcTaHOBKa 3Ha4YeHun yepes
OMLMOHASIbHbIE LIEMOYKHU

WcnosbzoBatue ONIUOHAIbHBIX LIElI0YeK He OrPaHUYMBAeTCs HOJLydeHueM
CBOJICTB 1 BBI30BOM CaGCKPUTITOB 1 MeTO10B. OHI TakKe MOTYT OBITH UC-
M0JIb30BAHBI U [IJ1s yCTAHOBKY 3HAUYCHUI BJIOKEHHBIX CBONUCTB.

Bepremcst k ipuMepy ¢ sKuJInineM yestoBeka. IlycTb HaM HeoOXO0MMMO 13-
MEHUTD 3HaUEHNE CBOMCTBA rooms. Mbl MOYKEM CeJaTh 9TO C ITOMOIIBIO
OTIUOHABHBIX 1erouek (metunr 31.5)

JNuctmur 31.5

let rooml = Room(square: 15)
let room2 = Room(square: 25)
man.residence?.rooms = [rooml, room2]

[l71is1 penieHUst TOCTABJICHHOM 3a/layil MCIIOJb3YyeTCsl OMIIUOHAIbHAS 11e-
MOYKa man. residence? . rooms, yKasbiBaroliiasi Ha TpeOyeMblii aiemeHT. Ecou
Ha KaKOM-TO U3 3TAIOB 9K3EMILISAP OYAeT OTCYTCTBOBATH, IPOrpaMMa He
BbI3OBET OI_HI/I6Kyy a JIMIIb HE BBIITOJIHUT TaHHOE Bpra)KeHI/Ie.

31.3. [loctyn K MeToaam yepes
OMuUMOHasbHbIE LIenoYKu

Kak ormeuanoch paHee, OMIIMOHAIbHBIE [[ETTOYKU MOTYT OBITh UCIIOJIb-
30BaHBI HE TOJBKO JIJIS IOCTYIA K CBOMCTBAM, HO U TSI BBI30BA METO/IOB.
B xmacc Residence 106aBUM HOBBIIT METO, KOTOPBII TOJKEH 00ECTIEYNBAT
BBIBOJI MH(OPMAIMU 0 KojimuecTBe KoMHaT (suctunr 31.6).

Jiuctuur 31.6

class Residence {
var rooms:[Room]?
func roomsCount()->Int {
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if let rooms = self.rooms {
return rooms.count

}else{
return ©

}
}

II.HH BbI30OBa IaHHOI'O MeTO/la TaKKe MOKHO BOCIIOJIb30BaTbhCA OITITMOHAJIb-
HOI T10cjIeioBaresibHOCTbIO (uctunr 31.7).

Nuctunr 31.7
man.residence?.roomsCount()



PaclumpeHus

Pacivipenust mo3BoJistioT 106aBUTh HOBYIO (DYHKIIMOHAIBHOCTD K CYIIe-
CTByMOIEMY 00BEKTHOMY THUITY (KJIACCY, CTPYKTYPE WJIH [EPEUCIEHHTO),
a Tak)Kke K TPOTOKOJTY. BoJsiee TOro, BbI MOKETE PACHTUPSITH TUTIBI IAHHBIX,
JIOCTYTIA K UCXOTHBIM KOJIaM KOTOPBIX y Bac HeT (HaIpuMep, THIIbI, TPeJI0-
craBisieMble pediMBOpKaMu, Wik hyHIaAMeHTaIbHbIe 111 Swift THIIBI
JTAHHBIX).

[Tepeuncanm BO3MOKHOCTH PACHIMPEHUI:

Q nobaBjieHUe BHIYUCASIEMBIX CBOUCTB 9K3EMILISIPA U BBIYUCIISIEMBIX
CBOHCTB THMA (static);

Q omnpejeseHne METOJ0B 9K3eMILISIPa U METO/IOB TUIIY;

Q ompeseNeHyie HOBBIX MHUTMATN3ATOPOB, CAOCKPHUTITOB U BIOKEHHBIX
THUIIOB;

QO obecrieueHre COOTBETCTBUSI CYIIECTBYIONIETO THIIA TPOTOKOTY.

Pacuupenust MOTYT JOOABJISITh HOBBIH (DYHKI[MOHAJ K THITY, HO HE MOTYT

M3MEHSTH cymiecTByONUi. CyTh PaCIIUPEeHUsT COCTOUT UCKIIOUYNTETHHO
B HapalllUBaHUU BO3MOXKHOCTeH, HO He B X U3MEHEHUN.

CUHTAKCUC

extension UmAPacuupsemoroTuna {
// onucaHue HOBOW (GYHKLMOHANBLHOCTW ANA pacWMpAemMoro Tuna

}

[insi 06bsIBNEHWs pacLUMpeHNst UCMOSb3YeTCs KITIOUEBOE CIOBO extension, NMocrne KOTo-
poro yKkasblBaeTCsl UMsl paclUMpsSIEMOro TUMa AaHHbIX. VIMEHHO K yKa3aHHOMY TUMy npu-
MEHSIIOTCS BCE OMMCaHHbIE B TeNe pacluMpeHnst BO3MOXXHOCTU.

HoBast GyHKITMOHATLHOCTD, 00aBIsIEMast PACTITIPEHIEM, CTAHOBUTCS
MOCTYTTHON BCEM 9K3EMILISIPAM PACIIUPsieMOTO 0GHEKTHOTO THTIA BHE 3a-
BUCUMOCTH OT TOTO, TJI€ 9TH K3EMILISIPhI OObSIBIECHBI.
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32.1. Bbluncnsiemble CBOMCTBA B PaCLLUMPEHNSX

Pacimpenust MOTYT 106ABJISATH BHIUKCIISIEMbIE CBOCTBA 9K3EMILISIPA U BbI-
qucJisieMble CBOMCTBA TUIIA B OTIPe/IeJIEHHbIN THUIT JJaHHBIX. PaccMoTpum
npuMep pacimpenus (pyHKIMOHAA TUIIa Double, CO3/IaB B HEM PsiJl HOBBIX
BLIYKMCJISIEMBIX CBOICTB 1 0OeciiedrnB THII Double BOBMOKHOCTBIO PpabOThI
¢ equuuiaMu AuHel (uctur 32.1).

Jinctuur 32.1

extension Double {
var km: Double { return self * 1000.0 }
var m: Double { return self }
var cm: Double { return self / 100.0 }
var mm: Double { return self / 1000.0 }
var ft: Double { return self / 3.28084 }

}
let oneInch = 25.4.mm

print("0auH ¢yT — 370 \(oneInch) meTpa")

// BbiBOAUT "OAMH ¢yT — 3TO 0.0254 meTpa”

let threeFeet = 3.ft

print("Tpu ¢yTa — 370 \(threeFeet) metpa")

// BbiBOAUT "Tpu dyTa — 370 0.914399970739201 meTpa"

Co3sraHHbIE BBIUUC/ISIEMbIE CBOMCTBA TIO3BOJISTIOT UCTIOJIB30BaTh APOGHBIE
YrCIa KaK KOHKPETHBIE €IMHUTIBI I3MEPEHUs AJIMHBL. [00aBIeHHbIE HOBbIE
CBOMCTBA MOTYT ITPUMEHSTHCS JIJISI TapaMeTPOB U JIMTEPAJIOB THTIA Double.

B nannom nipumepe noapasymeBaeTcs, 4TO 3HaYyeHue 1.0 Tuia Double OT-
paskaeT BeJIMYMHY OIMH MeTp. VIMeHHO 1T03TOMY CBOICTBO m BO3Bpalaer
3HavYeHue self.

Jlpyrue cBoiicTBa TPEOYIOT HEKOTOPBIX MPeodpasoBaHMil Mepejl BO3Bpa-
neHreM 3HadeHni. OMH KUJIOMETP — 3TO TO K€ camoe, YTO 1000 METPOB,
MO9TOMY TIPU 3aIIPOCe CBOMCTBA km BO3BpAIIAeTCs Pe3yJbTaT BhIPaKeHUs
self * 1000.

YT06BI 110CIE OIIpeieJIeHI s HOBBIX BHIYMCJISIEMBIX CBOMCTB MCII0JIb30BaTh
BCIO MX MOII[b, TPEOYETCS CO31aBaTh U TETTEPHI, U CETTEPHL.

MPUMEYAHMUE PacwmpeHnss MoryT A06aBnsiTb TOSIbKO HOBblE BblYMCISIEMblE CBOM-
cTBa. Mpu nonbiTke A06aBUTL XpaHUMble CBOMCTBA WnW HabntogaTeneil CBOMCTB Npowc-
X0OuT ownbka.

32.2. NHumanmnsatopbl B paclLuMpeHunsx

Paciipenust MOryT 106aBJISITh MHUITHATU3ATOPBI K CYIECTBYIONIEMY THITY.
Takum 06pa3oM, BbI MOJKETE PACHIUPHUTH CYNIECTBYIOIIHE TUIIBI, HAIIPHU-
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Mep, AJiA 06pa6OTKI/I IK3EMIIJIAAPOB BalllX cOOCTBEHHBIX TUIIOB B KAU4eCTBE
BXOJIHDBIX apTyMEHTOB.

MPUMEYAHUE [ns knaccoB paclumpeHusi MoryT Ao6aBnsiTb TONbKO HOBblE BCMOMO-
raTenbHble MHUMUManu3aTopbl. lMonbiTka A06aBWUTb Ha3HAYEHHBIN MHULMANM3ATOP WU
[evH1uman13aTop BeAeT K oLwmnbke.

B kauectBe nmpumepa HamuIIeM WHUIHAIN3ATOD [ TUIA Double (JTHc-
TuHT 32.2). B 5TOM IprMepe co3iaeTcst CTPYKTYPa, ONUCHIBAIONTA JIUHUIO
Ha rtockocTi. HeoOXonMo peaim30BaTh MHUIHATUZATOD, TPUHUMAIOIIAI
B KAQUeCTBE BXOJHOTO APTYMEHTA 9K3EMILISIP JIMHUY U YCTAHABIUBAIOIINI
3HaueHUe, COOTBETCTBYIOIIEE IJTUHE TUHUH.

Jinctuur 32.2

import Foundation

// cywHocTb "nuHua"

struct Line{
var pointOne: (Double, Double)
var pointTwo: (Double, Double)

}

// pacuumpenua pna Double
extension Double {
init(line: Line){
self = sqrt(pow((line.pointTwo.® - line.pointOne.0),2) +
pow((line.pointTwo.1 - line.pointOne.1),2))
}

}
var myLine = Line(pointOne: (10,10), pointTwo: (14,10))
var linelLength = Double(line: myLine) // 4

Bubnmoreka Foundation obecrieunBaeT JOCTYI K MaTeMaTHIECKUM (DYHK-
UM sqrt(_:) 1 pow(_:_:) (COOTBETCTBEHHO KBa/IPATHBIN KOPEHb 1 BO3-
BeJleHUE B CTEIIeHb ), KOTOPble TPeOYIOTCS sl BBIYMCAEHUS JIMHBI JIAHUI
Ha TJIOCKOCTH.

CtpyKTypa Line ONMUCBHIBAET CYNTHOCTD «JINHUS»>, B CBOMCTBAX KOTOPOI
YKa3bIBaIOTCSI KOOPJUHATLI TOYeK ee Havasa 1 koHla. CosfaHHblil B pac-
MIYPEHUN NHUNUAIN3AaTOP [IPUHUMAET Ha BXO/e 9K3eMILIIp KJacca Line
U Ha OCHOBE 3HAUEHUH €T0 CBOWCTB BBHIUHCIISIET TPeGyeMOoe 3HAUeHHE.

ITpu pazpaboTke HOBOTO MHUIIHATM3ATOPA B PACITHPEHUN OYALTe KpaiiHe

BHUMATEJIbHbI K TOMY, 4TOOBI K 3aBEPHICHNIO MHUINA/IN3alluN KaX/10€ N3
CBOWCTB UMEJIO oTipene/sIeHHOE 3HaYeHE.
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32.3. MeToabl B paclunMpeHnsax

Crenyionieit paccMatpuBaeMoil (PyHKITUEN PACITUPEHUH SIBJISIETCS CO3-
JlaHue HOBBIX METO/IOB B PACIINPSIEMOM THIIe IaHHBIX. PaccMoTpuM 1ipu-
Mep (muctuar 32.3). B aTOM mpuMepe myTeM pacimpeHns TAma Int Mbl
nobGaBisieM MeTOJl repetitions, MPUHUMAIONIMIT HAa BXOJE 3aMbIKaHWE
trma () -> (). JlaaubIit MeTox TpeiHa3HAYEH A1 TOTO, 9TOOBI BBITOJIHATD
nepeJaHHoe 3aMbIKAHKUE CTOJIBKO Pas, CKOJBKO YKasblBaeT COOCTBEHHOE
3Ha4YeHMe I1eJI0T0 YKCJIa.

JNinctuur 32.3

extension Int {
func repetitions(task: () -> ()) {
for _ in 0..<self {
task()

}
}
3.repetitions{
print("Swift")
}

Koncoab
Swift
Swift
Swift

[l m3MeHeHWs CBOMCTB MePEeYNCJeHUN U CTPYKTYP PeaTn3yeMbIMu
pacIIupeHreM MeToaMi HeOOXOMMO He 3a0bIBaTh MCIOIb30BaTh MOIH-
cdukatop mutating. B cienyioniem nmpumMepe peaansyercst METOZ square(),
KOTOPBII BO3BOJNT B KBAZPAT COOCTBEHHOE 3HAUEHNE IK3EMILIsIpa. Tak
KaK THI Int SIBJSIETCS CTPYKTYPOIA, TO IS M3MEHEHHsT COOCTBEHHOTO 3Ha-
YEHUST HK3EMILISIPA HEOOXOMMO MCIIOIb30BATD KJIIOYEBOE CJIOBO mutating
(smuctunr 32.4).

Jiuctmur 32.4

extension Int {
mutating func square() {
self = self * self

}
}

var someIlnt = 3
someInt.square() // 9
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32.4. CabckpunTbl B paclUMpeHUsIX

ITomumo CBOI71CTB, METOZI0B U MTHUIINAJIN3aTOPOB, paCHIMPEHN TTIO3BOJIAIOT
CO3/1aBaTb HOBLIE Ca6CKpI/IHTI)I.

CosmaBaemoe B sincTuHTe 32.5 pacurmpenHne TUa Int peasn3yer HOBBIN
cabCKPUTIT, KOTOPBIH TTO3BOJISIET MOJYIUTD OTPEeTeHHYI0 udpy cob-
CTBEHHOTO 3HAYEHUs HK3eMILIApa. B cabckpunTe yKkasbiBaeTcst HOMeEp
TIO3UTINHT YNCJIa, KOTOPOE HEOOXOIMMO BEPHY Th.

JNuctunr 32.5
extension Int {
subscript( digitIndex: Int ) -> Int {
var base =1
var index = digitIndex
while index > @ {
base *= 10
index -=1
}
return (self / base) % 10

}
b
746381295[0] // 5
746381295[1] // 9

Ecnu y yncaa orcyterByeT 1ndpa ¢ 3anrpoieHHbIM MHIEKCOM, BO3Bpallia-
€TCsI @, UTO He HAPYIIAeT JOTHKY PaboThI.



[1pOTOKOSbI

B nporiecce uzydenusi Swift Mbl yke HEOJHOKPATHO BCTPEUYAHUCH C TIPO-
TOKOJIAMM, HO KQK/[bIIl Pa3 KacaJuch UX MOBEPXHOCTHO, Ge3 TOAPOOHOTO
U3y4YEHWST MEXaHU3MOB B3aUMOJICHCTBUS C HUMU.

ITpoTOKOJIBI COMepsKAT IEPEUYEHb CBOUCTB, METOIOB 1 CAGCKPHUIITOB, KOTO-
pble TOJKHBL ObITh PeaJn30Balbl B 00bEKTHOM THUIIE. pyrumu cioBamu,
OHU cojiepskaT TpeOGOBaHUSI K HAIMYHUIO OTIPE/IEJIEHHBIX 9JIEMEHTOB BHYTPU
THUTIA JaHHBIX. [[POTOKOJ camM HENOCPeJCTBEHHO He Peajn3yeT Kakoii-
60 GYHKIMOHAJ, OH JIMIIb SBJASETC CBOEOOPasHbIM HaOOPOM IIPaBILI
u TpeboBaHuil K Tuty. JIFo60it 00bEKTHBII TUTI IAHHBIX MOKET IPUHIMATD
nporokos. Haubosiee BaskHON hyHKIMEN IPOTOKOJIA SIBJIsIETCsT obeciieye-
HHEe LEeJIOCTHOCTH OOBEKTHBIX TUIIOB IIyTeM yKasaHUs TpeOoBaHmii K UX
peanusanum.

HpOTOKOJIbI O00BABIAIOTCS HE3ABUCUMO OT KaKMX-THOO 9JIEMEHTOB TIpo-
I'paMMBbl, TaK K€ KaK 1 00BbEKTHBIE TUIIbL JTaHHDbIX.

CUHTAKCUC

protocol WmsMpoTokona {
// Teno npoTokona

}

[ins 06bsBNEHNSI MPOTOKOJA UCMONb3YETCS KIIHOUYEBOE CI0BO protocol, MOC/ie KOTOPOro
yKa3blBaeTCs MMsl CO34aBaeMOro NpoToKosa.

[nst TOro YTo6bl NPUHSATL MPOTOKOM K UCTIONHEHWIO KaKUM-IMG0 06bEKTHBIM TUMOM, He-
06X0AMMO HanucaTb ero UMs Yepes ABOETOUME Cpasy Nocsie UMEHU peann3yemMoro Tuna:

struct MmalpuHumaweirCTpyKTypbl: UmalpoTokona{
// Teno CTpPyKTypbl

}

Mocne yka3aHWsi UMEHW NPOTOKOMA NpY 06BbABNEHUN O6BEKTHOMO TUMa AaHHbIV TN 06s1-
3aH BbIMOHUTL BCe TpeGoBaHUs MPOTOKOMA. Bbl MOXeETe ykasaTb NPOW3BObHOE KO-
YECTBO MPUHMMAEMBIX MPOTOKOJIOB.
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Ecnm knacc He TONbKO NMPYHUMAET MPOTOKOJIbl, HO W HacnesyeT HEKOTOpbI knacc, To
UMsi Cynepkiacca HeobxoAWMo ykasaTb MepBbiM, @ 33 HUM Yepes 3ansTylo — ChMUCoK
NpOTOKOJSI0B:

class WmalpuHumatoweroKnacca: WmaCynepKnacca, MpoTtokonl, MpoTokon2{
// Teno knacca

}

33.1. TpebyeMble CBOMCTBA

ITpoTokos MOKeT ToTpebOBaTh COOTBETCTBYIOIIUI €My THII Peaii30BaTh
CBOWCTBO 9K3eMIIJISIPA I CBOMCTBO THTIA (static), nMetolee KOHKpeTHBIE
UM U TUTT JaHHBIX. [Ipr 9TOM TIPOTOKOJT He yKa3bIBaeT Ha BUJ CBOHCTBA
(xpanuMoe uiau BbruucssieMoe). Takske MOryT ObITh yKa3aHbl TPeOOBAHMSE
K IOCTYITHOCTH 1 HI3MEHSIeMOCTH ITapaMeTpa.

Ecii y cBoiicTBa npucyTcTBYeT TpeboBaHKWe JOCTYITHOCTH W H3MEHSIEMO-
CTH, TO B KQUECTBE J]AHHOTO CBOMCTBA HE MOTYT BhICTYIATh KOHCTAHTA WJIN
BBIYKCJISIEMOE CBOMCTBO «TOJILKO JIJIst uTeHust». TpeboBaHue JOCTYITHOCTA
0603HAYAETCST C TIOMOIIIBIO KOHCTPYKIMHK {get}, a TpebOBaHUE OCTYITHOCTH
1 UBMEHSIEMOCTH — C TIOMOIIbIO KOHCTPYKIINY {get set}.

Co3zazuM IPOTOKOJ, CoAepKaIIUi Psig TpeOOBAHUI K IPUHIMAIOIEMY
ero tury (sauctusr 33.1).

JNuctunr 33.1

1 protocol SomeProtocol {

2 var mustBeSettable: Int { get set }

3 var doesNotNeedToBeSettable: Int { get }
4}

ITpoTokos SomeProtocol TpeGyert, uTOOBI B IPUHUMAIOIIEM THIIE OBLIN Pea-
JIN30BAHbI /[BA MU3MEHAEMBIX (var) cBoiicTBa Tuma Int. [Ipu aToM cBOliCcTBO
mustBeSettable JOJKHO OBITH ¥ JIOCTYITHBIM JIJIsI YTEHUST, U U3MEHSIEMbIM,
a CBOHCTBO doesNotNeedToBeSettable — KaKk MUHUMYM JIOCTYIIHBIM JIJIS1
YTEHUSI.

IIpoTokoJ orpeieisieT MUHUMAIbHBIE TPeGOBAHUS K THILY, TO €CTh THUII
MaHHBIX 00513aH PEATN30BaTh BCE, YTO OMUCAHO B MPOTOKOJIE, HO OH MO-
JKeT He OrPAaHUYMBATHCS ATUM HAGOPOM asieMeHTOB. Tak, /s cBolicTBa
doesNotNeedToBeSettable U3 IPEBILYINETO JUCTHHTA MOKET OBITH peajiu-
30BaH He TOJIBKO TeTTep, HO 1 CETTEP.

Jluist ykazaHust B TPOTOKOJIE HA CBOWCTBO THIA HEOOXOANMO UCTIOIb30BATh
MozuduraTop static mepes KI0UeBbIM CI0BOM var. JlanHoe TpebGoBaHue
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BBITTOJIHSIETCS JIA’KE B TOM CJIy4ae, eCJIU IPOTOKOJI IPHHUMAETCST CTPYKTY -
poii uu nepeyncienneM (JTUCTUHT 33.2).

Jiuctuur 33.2

protocol AnotherProtocol {
static var someTypeProperty: Int { get set }
¥

B sannom mnpumepe CBOCTBO TUIIA someTypeProperty J0JKHO ObITH 0051~
3aTeJTbHO PEAIM30BAHO B IPUHUMAIOTIEM THTIE JAHHBIX.

B cienpyiomieM npumepe Mbl CO3aAUM IIPOTOKOJ U IIPUHUMAIOIIUN €ro
tpeboBanus kiace (nuctunr 33.3).

JNuctmur 33.3

protocol FullyNamed {
var fullName: String { get }

}

struct Person: FullyNamed {
var fullName: String

}

let john = Person(fullName: "John Wick")

B mannoM npumepe onpeaeseTcs MpoToKo FullyNamed, KOTOPBII 0OsI3bI-
BaeT CTPYKTYPY Person UMETh JJOCTYITHOE CBOMCTBO fullName TuTa String.

33.2. TpebyeMble MeTOAbI

ITpOTOKOT MOKET TPEOOBATH PEATHIAIINH OMPEIETEHHOTO METOA IK3EM-
risipa uin Merofa tuma. Mopma 3amucn I 9TOro MoA06HA YKA3aHUIO
TpebOBaHUIl K pear3aliiu CBOUCTB.

Jlist TpebOBaHUST peau3allii METO/Ia THIIA HEOOXOMMO HCII0JIb30BATH
Mozupukarop static. Takke MPOTOKOJ MOKET OIMUCHIBATH U3MEHSIOTIU
Meto. 175t aTOro ciry:kuT MoaudukaTop mutating.

MPUMEYAHUE Ecnm Bbl yKasanu koueBoe CNoBO mutating nepepn TpeboBaHueM
MEeT0Aa, TO BaM YXe He HY)XHO yKa3blBaTb €ro npu peanvsaumu meTtoaa B knacce. [aH-
HOe KJTIIo4eBOe ClI0BO TpebyeTcs TONbKO B peann3aummn CTPYKTyp.

[Tpu peanuszanuu MeToa B TUTIE JaHHBIX HEOOXOAUMO B TOYHOCTH CO-
Gumo1aTh Bee TpeGOBaHKs IPOTOKOJIA, B YACTHOCTH UMST METO/Ia, HAJTUINeE
WJIW OTCYTCTBUE BXOJHBIX apIYMEHTOB, TUI BO3BPAIIAEMOr0 3HAUEHMS,
MonUKaTOPbI (TUCTUHT 33.4).
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Jiuctuur 33.4

protocol RandomNumberGenerator {
func random() -> Double
static func getRandomString()
mutating func changeValue(newValue: Double)

}

B narmnOM mpuMepe peasn30BaH MPOTOKOJ RandomNumberGenerator, KO-
TOPBIH COMEPKUT TPEOOBAHUS PEANU3AIUU TPEX METOTOB. MeTo/ 9K-
3eMILIApa random() JAOJKEH BO3BpaIlaTh 3HaUeHUe TUIa Double. MeTon
getRandomString JOJKEH OBITH METOJOM THIIA, TIPU 9TOM TpebOBaHMS
K BO3BpalllaeMOMY MM 3HAaueHMIO He YKasaHbl. MeTo/ changeValue(_:)
JIOJKEH OBbITh U3MEHSIIONIMM | JIOJDKEH TIPHHUMATh B KAUECTBE BXOIHOTO
napamMeTpa 3HadeHue TUIla Double.

JlanHbIM IPOTOKOJ He JlelaeT HUKAKUX IIPEII0J0KEHUI OTHOCUTENIbHO
TOTO, KaK Oy/IeT BBIYUCISITHCS CIAyIallHOE YUCII0, eMYy BasKEeH JIHIIb (DaKT
BBITIOJTHEHUS TPEOOBAHUIL.

33.3. TpebyeMble MHMLMANN3aTopsl

JTOTIOSTHUTETHHO TIPOTOKOJ MOKET TIPETHSIBISATH TPEOOBAHNUS K Peasi3a-
[ WHUTAIU3aTopoB. Heo6XoanMo micaTh MHUITUATH3ATOPBI TOYHO
TaK JKe, KaK BbI [IUIIIETe UX B 00BEKTHOM THUIIE, OITyCKast (PUTYPHBIE CKOOKM
1 TEJIO MHUIINAIN3aTOPa.

TpeboBaHUs K MHUIMAIU3aTOPAM MOI'YT OBITh BBIIIOJIHEHBI B COOTBETCTBY -
I0MIeM KJiacce B (hopMe Ha3HAUYEHHOTO UJTU BCTIOMOTATEThHOTO MHUIUAIU-
3atopa. B smo00oM cirydae nepesi 00bsIBJIEHIHEM MHUITHATI3ATOPA B TIPOTOKO-
Jie HeOOXOIMMO YKa3bIBaTh MOAM(HUKATOP required. ITO TapaHTUPYET, UTO
BbI peajin3yere YKa3aHHbI MHUIMAIU3ATOP BO BCEX MOJIKIIACCAX JAHHOTO
KJacca.

MPUMEYAHUE Het Hyxabl 0603HayaTb peann3aumio MHULMAIU3aTOPOB NPOTOKOMa
MOAMUKATOPOM required B KnaccaX, KOTopble MMeoT Moaudukatop final.

PeasmzyeM mpoTOKOT, COMEPRAIIi TpeOOBAHNS K PEATU3AIIN HHUTIHATIN-
3aropa, ¥ KJIacc, BBITOJHSIONNI TpeboBaHust IpoToKoa (imcTuHr 33.5).

JNinctuur 33.5
protocol Named{
init(name: String)

}

class Person : Named {
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var name: String
required init(name: String){
self.name = name

}

33.4. MNpOoTOKO/ B KQYECTBE TUMA AAHHbIX

ITpoTokos cam 110 cebe He HeceT KaKOH-i00 (hyHKIIMOHATBHOM HATPY3KH,
OH JIUIITH COJEPIKUT TPeOOBAHSI K Pean3ariui 00beKTHBIX TUTIOB. TeM He
MeHee ITPOTOKOJI ABJIAECTCA ITOJIHOITPABHBIM TUIIOM JITaHHBIX.

I/ICHOJIbByH IIPOTOKOJI B Ka4€CTBE TUIla JaHHDBIX, Bbl YyKa3bIBaeTe Ha TO,
4TO 3allMChIBAEMOE B /IaHHO€ XpaHWJINIIE 3HaY€HUE J0JI)KHO UMETH TUIL
JIlaHHDbIX, KOTOprfI COOTBETCTBYET YKa3aHHOMY ITPOTOKOJIY.

Tak Kak IIPOTOKOI SIBJISIETCSI TUIIOM JIAHHBIX, BbI MOXKETE OPraHU30BaTh
IPOBEPKY COOTBETCTBUS IIPOTOKOJY € TIOMOIIIBIO OTIEPATOPA is, KOTOPBIi
MBI 0OCYIK/IAIN TTPU U3YIECHUH TEMbI TPUBEIEHsT THTIOB. IIpu mpoBepke
COOTBETCTBUS BO3BPAIIAETCs 3HAUEHNE true, €CJIU IPOBEPSIEMBIN IK3EM-
IJISIP COOTBETCTBYET ITPOTOKOJIY, U false B IIPOTHBHOM CJIydae.

33.5. PacwumpeHune n npoToKosbl

PaC]J_H/IpeHI/IH MOryT BSaI/IMOIIEfICTBOBaTb HE TOJIBKO ¢ OOBEKTHBIMU TUIIA-
MU, HO 1 C IPOTOKOJIaMH.

[lobaBneHne COOTBETCTBUSA TUMNa NPOTOKONY

Bbl MOJKeTE MCIIOIB30BATH PACITUPEHUST JIJIst J00aBIeHust TpeOOBAHUI
0 COOTBETCTBUIO HEKOTOPOTO 0OGBEKTHOTO TUTIA TPOTOKOY. JI7IsT 9TOTO
B PACIIMPEHNH MOCJIEe MMEHH TUTIA JAHHBIX Yepe3 IBOETOUNE HeOOXOANMO
yKa3aTh CITMCOK HOBBIX TPOTOKOJIOB (JIUCTUHT 33.6).

Jiuctmur 33.6

protocol TextRepresentable {
func asText() -> String

¥

extension Int: TextRepresentable {
func asText() -> String {

return String(self)

}

¥

5.asText() // "5"
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B maHHOM 1IprMepe IPOTOKOJI TextRepresentable TpeOyeT, YTOObBI B IIPHHU-
MaioleM 0ObeKTHOM TuIle ObLI peann3oBal MeTos asText (). C OMOIIbIO
pacipenus Mbl 1o6aB/sieM TpeGOBaHNe O COOTBETCTBUU TUIIA Int K JaH-
HOMY IIPOTOKOJLY, IIPU 9TOM, IIOCKOJIbKY T/e-TO PaHee ObLI peaii30BaH caM
TUII JAHHBIX, B 003aTEIbHOM HOPSIAKE YKA3bIBAETCS PeANTU3aINsl JAHHOTO
METOJIA.

PaclumpeHue npoToKooB

C ITOMOIIIbIO paCHII/IpeHI/II';I MbI MOJKEM HE TOJIbKO YKa3bIBaTbh Ha HeO6XOlII/I-
MOCTDB COOTBETCTBUA HOBBIM ITPOTOKOJIAM, HO X PaCHIUPATD CaMU ITPOTOKO-
JIbI, TOCKOJIbKY ITPOTOKOJIBI ABJIAIOTCSA TMMOJTHOIEHHBIMU TUITaMU TaHHDIX.

ITpu o6baBIEHUN pacIiIupeHns HeOOX0JUMO UCIIOIb30BATh UMSI [IPO-
TOKOJI, 4 B €r0 TeJle YKa3bIBaTh HaOOp TpeOOBaHMUI ¢ MX peau3alusiMu.
[Tocne pacperyst TPOTOKOJIA OITMCAHHBIE B HEM PeaTU3aI CTAHOBATCS
JOCTYITHBI B 9K3EMILJISIPAX BCEX KIACCOB, KOTOPbIE IPUHSIIIN TAHHBIN MTPO-
TOKOJI K MICTIOJIHEHUTO.

Hanumiem pacmupenue s peajr30BaHHOTO paHee IPOTOKOJA
TextRepresentable (sictunr 33.7).

JNuctmur 33.7

extension TextRepresentable {
func description() -> String {
return "[laHHbil TUN noppepxuBaeT npoTokon TextRepresentable"

}
}

5.description()

Paciupenvie 106aBJisieT HOBBIIT METO/] B TIPOTOKOJT TextRepresentable. [Tpu
3TOM paHee Mbl YKa3aJid, 4TO TUI Int COOTBETCTBYET JAHHOMY TIPOTOKOTY.
B cBs3M ¢ 9TUM MOSIBISIETCST BOBMOKHOCTD 00PATUTHCS K YKa3aHHOMY
MeTOJLY JIJIs1 JII0O0T0 3HAYEeHUsT THUTA Int.

33.6. HacnegoBaHve NpoTOKO/I0B

ITpoTokoJ MOKeT HacJaeJ0BaTh OANH Wik GoJiee APYruxX IPOTOKOJI0B. Ipn
HTOM OH MOJKeT J00aBJIATh HOBbIE TPEOOBAHUS TIOBEPX HACIELYEMBIX, —
TOT/Ia THII, IPUHSABLINI IPOTOKOJI K peainusaliuu, OyeT BbIHYKICH Bbl-
HOJIHUTH TPpeOOBaHUs BCEX IIPOTOKOJIOB B cTpyKType. [Ipu HaciepoBanum
IIPOTOKOJIOB UCIIOJIB3YETCsT TOT K€ CHHTAKCUC, YTO ¥ ITPU HACTEOBAHUN
KJIACCOB.
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Pat6ora c HacJielyeMbIMU ITPOTOKOJIaMU IPOJEMOHCTPUPOBaHa B JIMCTHUH-
re 33.8.

Jiuctuur 33.8

protocol SuperProtocol {
var someValue: Int { get }

}
protocol SubProtocol: SuperProtocol {
func someMethod()

¥
struct SomeStruct: SubProtocol{
let someValue: Int = 10
func someMethod() {
// Teno meToaa
}
¥

ITpoToKOJI SuperProtocol nMeer TpebOBaHUS K peajusallii CBOICTBA,
MPU 3TOM OH HACJEJYeTCs MPOTOKOJIOM SubProtocol, KOTOPBIN UMeeT
TpeboBaHus K peanusanu Metoga. CTpyKTypa NPUHUMAET K HCIIOJHE-
HII0 TpeOOBaHUsI IPOTOKOJIA SubProtocol, a 3HAYKT, B Hell JOJIKHbI ObITh
pPeaM30BaHbl U CBOWCTBO, U METOI.

33.7. KnaccoBble NpOTOKO/IbI

Bbl MoskeTe orpaHUYUTH TIPOTOKOJ TAKKUM 06pa3oM, 4TOOBI €ro MOTJIH
MPUHUMATD K UCIIOJHEHUTO NCKJIIOUNTENBHO KIACChl (2 He CTPYKTYPBI
u nepevyncyenus). [l aToro y mpoTokoJia B ClMCKe HACIeyeMbIX ITPOTO-
KOJIOB HEOOXO/IMMO YKa3aTh KJII0UEBOE CJIOBO class. JTaHHOE CJIOBO BCerjia
JIOJIKHO YKa3bIBAThCS HA IEPBOM MECTe B CITMCKE HACJIe0OBAHMSI.

[Ipumep cozmanms mpoTokoJia puBeieH B guctuaTe 33.9. B HeM MbI u3-
MEHHMM MPOTOKOJ SubProtocol TakuM 00Pa3oM, YTOOBI €ro MOT MPUHSATH
UCKJIIOYUTENBHO KJIACC.

JNuctmur 33.9

protocol SubProtocol: class, SuperProtocol {
func someMethod()
}

33.8. KoMnosnuunsa npoTokonos

Wuorza 6piBaeT yno6HO Tpe6oBaTh, YTOOBI TUI COOTBETCTBOBAIL HE OHOMY,
a HECKOJIbKUM TIPOTOKOJIaM. B aToM ciry4ae, KOHEUHO JKe, MOKHO CO3/1aTh
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HOBBII [IPOTOKOJI, HAC/IEA0BATh B HETO HECKOJIBKO HEOOXOAUMBIX IIPOTO-
KOJIOB U 33/IEHICTBOBATh UMSI TOJIBKO YTO CO3/IaHHOTO TIPOTOKOIAa. O/1HAKO
TS PETeH s TAHHOW 331241 JIyUTiie BOCTIOTb30BAThCS KOMNO3UYUEL Npo-
MOKO0JI08, TO €CTh CKOMOUHUPOBATh HECKOJIBKO IPOTOKOJIOB.

CUHTAKCUC
MpoTtokonl & MpoTokon2 ...

[lns KOMMO3MLMM NMPOTOKOSIOB HEOBXOAMMO YKa3aTb MMEHa BXOAALMX B AaHHYIO KOMMO-
3WLMIO MPOTOKO/OB, Pasaenve UX OMepaTopoM & (aMmnepcaHa).

B smuctunre 33.10 npuseeH mpuMep, B KOTOPOM ZBa IIPOTOKOJIA KOMOU-
HUPYIOTCS B €IHHCTBEHHOE TPeOOBAHME.,

JNuctmur 33.10

protocol Named {
var name: String { get }

protocol Aged {
var age: Int { get }

struct Person: Named, Aged {
var name: String
var age: Int

X
func wishHappyBirthday(celebrator: Named & Aged) {

print("C OHem poxaeHus, \(celebrator.name)! Tebe yxe
\(celebrator.age)!")

}

let birthdayPerson = Person(name: "[xoH Yuk", age: 46)
wishHappyBirthday(celebrator: birthdayPerson)
// BbiBOAMT "C JHem poxaeHusa, [xoH Yuk! Tebe yxe 46!"

B namnoMm npumepe 00bABISIOTCS Ba TPOTOKOJIA: Named 1 Aged. CosaH-
Hasg CTPYKTypa MpUHUMaeT 06a MPOTOKOJIA U B MOJTHON Mepe BBIIOIHIET
uxX TpeGOBAHUSI.

BxomabiM aprymenTom (pyHKIMN wishHappyBirthday (celebrator:) 10JIKHO
ObITH 3HAYEHHE, KOTOPOE yJIOBJIETBOPSIET 0bonumM npoTokosaM. Takum 3Ha-
YEHUEM SBJISICTCS 9K3EMILISP CTPYKTYPBI Person, KOTOPBIT MBI 1 TIepeiacM.



Pa3paboTka
NPUIOXEHUS
B Xcode Playground

Panee B KHUTe MBI y’Ke CO3/1aBaTl HECKOJIBKO MPOCTEHIITNX TIPUITOKEHUT
Ha Swift, ucronb3yst 17151 aToro cpeny pazpaborku Xcode. Kak BbI yske
snaere, playground He npesHasHAYEH JUIST CO3[IAHUST TTOJTHOIIEHHBIX TIPH-
JIOYKEHWi, HO HabpocaTh HEOOBIIO MPOEKT U MPOTECTHPOBATH €T0, HE
BBIXO/Is1 13 cpejibl playground-tipoexTa, BioiHe Bo3Mo:xHO. B 51011 T71aBe
MBI PACCMOTPHUM MPUMEP CO3/IaHUsT TPUIOKEHUs yiKe B cpere Xcode
Playground. Taxske BbI 103HakoMuTech ¢ moustueM API, pasrpaHimueHem
JIOCTYTIA K Pa3IMIHBIM 0OBEKTAM, 8 TAKKE S TIOKKY BaM BasKHOCTH PabOTHI
C TOKyMEHTaIIneH.

34.1. Mogynm

Kaskmast mporpaMma miin OTAETbHBIN poekT B Xcode — 3TO MOy JIb.

Moynb — 3T0 eIUHbIH (HYHKITHOHATLHBIH OJIOK, BHITTOTHSIONIHN Opee-
JieHHbIe 3a/1aui. MOJIyJIi MOTYT B3aUMOJIEIICTBOBATD MEXKIY c060it. Kax-
JIbIii BHEITHUI MO/TYJIb, KOTOPBIN BbI MCIIOJIb3yeTe B CBOEH ITporpamMmme, J11st
BaC «4epHbI AmuK». BaMm HejocTyllHa ero BHyTPeHH s peau3alus — Bbl
3HaeTe JINIIb TO, Kakue (PYHKIINU JaHHBIH MOJYJIb TI03BOJISICT BBITOJIHUTD
(To ecTb YTO JIaTh €My Ha BXOJ[ M UTO TOJIy4ynTe Ha BbIXOZie). Moy co-
CTOSIT W3 UCXOMHBIX (PaiiJIOB U PECYPCOB.

Wcxonusiit paitr — oTAe bHBIN daii, copepsKaliuii TporpaMMHBIN KOJ,
U paspabaTbIBaeMblii B IIPEAENaX OJHOTO MOIYJISL.

[t Toro urobbl 13 Habopa (GailoB HOJYYUTh MOLYJIb, HEOOXOIMMO IIPO-
BECTH KOMITHJISTINIO, TO €CTh M3 KOJIA, TIOHSATHOTO Pa3paboTInKy U cpefie
MpOTpaMMUPOBaHUs, TTorydaercs ¢aiiyi (MOYJTb), TOHATHBINH KOMITbIO-
tepy. MoyJib MOKeT OBbITh COOPaH KaK U3 OJHOTO, TaK U M3 MHOKECTBA
HUCXOMHBIX (DailJIoB U pecypcoB. B KauecTBe MOJYJIS MOKET BBICTYTIATh,
HAIpUMep, TieJast IporpaMma min GpeiiMBOpK.
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C ¢peiimBopkamu (vin GUGIMOTEKAMK) Mbl BCTPEYAJIICH PAaHee: BCIIOM-
Hute npo Foundation n UIKit, koTopble MbI MOATPYKAIU B IPOrPAMMY
C TIOMOTIIBIO IUPEKTUBLI import. /laHHAS IUPEKTHBA CTYKUT 15T obecre-
YeHUsT IOCTYTA K (DYHKIIMOHATY BHelHel 6ubarorexu. JI7st ocTyma K ee
(YHKITHSIM 9aliie BCETO CYTIeCTBYET CIeMaTbHbIil Habop MPaBIII, TO €CTh
unTepdeiic, HazbiBaeMbrii APIL.

API (application programming interface) — 10 HabGop MexaHn3MOB (0ObIY-
HO (DYHKIMHA U TUIIOB JAHHBIX ), BKJIIOUEHHBIX B COCTaB HEKOTOPOH Gu-
6iorexu (MoyJist). API oCTyIHBI TIPY YCJIOBUH, YTO COAEPIKAIIAA UX
6ubIMOTEKA MOAKIIOYEHA K TIPOEKTY (MMIOPTHPOBAHA B IPOEKT).

Ecau BepuyThCs K hpeiiMBOpKY Foundation, TO (hyHKIUS arc4random_
uniform(), KOTOPYIO MbI HCITOJIb30BAJIM PaHee, SIBJISIETCS OXHOU U3 GOJIb-
mroro repevdss goctynabix API-dynxmii. [Ipumep nogkirouenus ¢ppeim-
BOpKa K OMO/IMoTeKe IpUBeieH B iucTuHre 34.1.

Jiuctunr 34.1
import Foundation

ITpu paspaboTke IPUIOKEHUI BBl Oy/IeTe HCTIOIb30BATH OOJIBIIOE KOJIYE-
CTBO Pa3IMYHbIX OUOIUOTEK, KOTOPBIE, B TOM YUCJIE, IIOCTABJISIOTCS BMECTE
¢ Xcode. Camoe unrepectoe, yto Xcode comepKuT IPOCTO TUTAHTCKOE
KOJITYECTBO BO3MOKHOCTEH: pabota ¢ 2D u 3D, pa3mmdnbie BU3YyaTbHBIE
3JIEMEHTBI, (DU3MUECKUE 3aKOHbI 1 MHOTOe-MHOToe /ipyroe. U Bce aTo pe-
aymayercs GJarofaps A0IMOJHUTEIbHBIM O1binoTekaM. B oT0ll T1aBe Bb
MMO3HAKOMUTECH C HEKOTOPBIMH UX BO3MOKHOCTSIMU.

MPUMEYAHUE 3anoMHuTe, YTO OAHM BMBNMOTEKM MOryT MoAKIYaTh Apyrue. Tak,
Hanpumep, UIKit noarpyxaeT B npoekt Foundation, n AONONHWUTENbHOE MOAKIOYEHNE
Foundation He TpebyeTcs.

34.2. PasrpaHnyeHue gocrtyna

YpoBHW focTyna
Basa cucrteMpl pasrpaHUYeHus JOCTyIA IPKU pa3pabOTKe IIPUIOKEHUH
CTPOUTCSA Ha OCHOBE TTOHATHA «MOAYJIb».

Beero Swift mpemaraet msaTh pasaMIHBIX YPOBHET OCTY A 1T 0GBEKTOB
Balllero KoJa:

open u public
OTKpBITHIH 1 yOdaHbI. [[aHHbBIE YPOBHE JJOCTYIIA OUEHD TOXOKU,
OHU OTKPBIBAIOT TIOJHYIO CBOOO/LY MCTIOJIb30BaHMs 00bekTa. Bbl MoskeTe
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UMIIOPTUPOBATh MO/YJIb U cBOOO/THO MCITOJIB30BATD €TI0 public-06’beKTbI
B cBoeM Koze. Pasnuniia MEJKy open U public OIIMCbIBAeTCS Jajiee.

internal

BuyTpennuit. JlaHHbIIT yPOBEHD MCIOIB3YETCS B CIIydasiX, KOTia HeoO-
XOJIMMO OTPAHUYUTH UCTIOJIb30BAHNE 00BEKTA CAMUM MOy JieM. Takimm
06pa3oM, 00bEKT GYIET IOCTYTIEH BO BCEX UCXOAHBIX (hailax MOyJIs,
HCKJII0Yas €r0 UCIIOJIb30BaHKe 32 IIpejie/laMu MOJLY I,

fileprivate

Yacruberil B ipeesnax daiina. /[aHHBII ypOBEeHDb TTO3BOJISIET UCITOTH30-
BaTh 00BEKT TOJIBKO B IIPe/ieJiax JaHHOIO NCXOMHOTO (haiiia.

private

YacTHbri. [[aHHbIiT yPOBEHD MO3BOJISET HCITOIB30BATH OOBEKT TOJb-
KO B IIpejiesiaX KOHCTPYKIUH, B KOTOPOil oH 00bsiBiien. Hanpumep,
0OBSIBIIEHHBIN B KJ1acce mapaMerp He OyIeT J0CTYMeH B €ro paciiu-
peHusnIx.

OTKprTbIﬁ YPOBEHD AOCTYyIa ABJIACTCA CaMbIM BbICOKUM W HauUMEHEE
OTrpaHMYMBalOIINM, a YACTHBIN — CaMbIM HU3KUM U MaKCUMaJbHO orpa-
HNYMBAIOOIMUM.

OTKpPBITHII yPOBEHD IIPUMEHSETCS TOJAbKO K KJIaccaM M ujeHaM Kjacca
(CBOWICTBAM, METOJIAM M T. /I.) ¥ OTJMYAETCS OT TTYOIHIHOTO CIEAYTIOTIMI
XapaKTepUCTUKaMU:

O Kiace, umeromuii yposens gocTyma public (i 6ojee CTporuii), Mo-
JKET MMETD TIOKIACCH TOTBKO B TOM MOJIYJI€, T€ OH OBLT 00DbSIBIEH.

Q Ysiems kiacca, MMEIONINE YPOBEHD TOCTYTA public (uam Gosee cTpPo-
THit), MOTYT OBITh TIEPEOTIPEie/ieHbI (€ MOMOIIILIO OTlepaTopa override)
B MOZIKJIACCE TOTBKO B TOM MOJIYJI€, TIe OH OODbSIBIIEM.

0 Krnacce, nmeronuit ypoBeHb AOCTYIIA open, MOXKET UMETh TOIKIACCH
BHYTPU MOJLYJId, T/l OH OIIPe/IeJieH, U B MOJIYJISIX, UMIIOPTHPOBAHHBIX
B JIAHHOM MOJIYyJI€.

O Ysensl KJIacca, UMEIINE YPOBEHD JOCTYIIAa open, MOTYT OBITh Iepe-
ompeziesieHbl (C TOMOIIBIO OTlepaToOpa override) B MOAKIACCE B TOM
MOJLYJI€, T1ie OH OObSIBJIEH, 2 TAKKE B MOZLYJISIX, UMIIOPTHPYEMBIX B JaH-
HOM MOJLYJIE.

[maBHOE TPABUIIO OTIPe/IeIeHNsT YPOBHS JOCTyTa B Swift 3ByduT ciemy-
IOTM 06pa3oM: 06beKT ¢ Hoee HU3KUM YPOBHEM JOCTYTA HE MOKET
omnpeneautb 00beKT ¢ 6oJiee BBICOKMM yPOBHEM J0CTYyTIa (B KOHTEKCTE
MOJIYJIST).
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ITo ymosuanuio Bce 0OBEKTHI Balllero KoJa UMEOT YPOBEeHb AOCTYIIa
internal. [Ijis TOro 4yT06bl KBMEHUTD €0, HEOOXOANMO SIBHO YKa3aTh yPO-
Benb. [Ipu aToM ecaiu BbI paspabarbiBaete PpeiiMBOPK, TO J1JIsI TOTO, YTOObI
clesiaTh HEKOTOPBIM 00beKT YacThio goctyinHoro API, Bam Heo6xoaumo
M3MEHUTDH €r0o YPOBEHD JIOCTYIIa Ha public.

CvHTakcuc onpeaeneHus

YT06bI OIIpee/IUTh YPOBEHD JOCTYIIA K HEKOTOPOMY 00bEKTY, HeOOXOI1-
MO yKasaTh COOTBETCTBYIOIEE KJIUeBoe ¢JIoBo (open, public, internal,
private) mmepen onpeznenenneM oobekTa (func, property, class, struct
u 1. 1.). [Ipumep npuBenen B TucTunre 34.2.

Jinctmur 34.2

open class SomePublicClass {}
internal class SomelInternalClass {}
fileprivate class SomePrivateClass {}
public var somePublicVar = @

private var somePrivatelet = 0
internal func somelInternalFunc() {}

MPUMEYAHMUE Ecnu ypoBeHb AOCTYNa K BalleMy 06bekTy npeanonaraercst internal,
TO MOXHO €ro He ykasblBaTb, Tak Kak Nno ymMonyaHuio Ans noboro obbekTa HasHayeH
VMMEHHO 3TOT YPOBEHb.

YpoBeHb AOCTYMNa K TUMaM AaHHbIX

Ciietyet oipoOHee OCTAaHOBUTBCSI Ha ONIPEIEIEHUN YPOBHSI JIOCTYIIA pa3-
JINYHBIX TUIIOB OOBEKTOB.

Kax MbI yske HeoHOKPATHO TOBOPUIH, SWift MO3BOJISIET ONPEIESTh CO6-
CTBEHHbBIE THUIIBI JaHHBIX. Ecsin Bam TpebyeTcs yka3aTh YPOBEHb JOCTY A
K TUILY JaHHBIX WM €T0 WIeHaM, TO 9TO HeOOXOANUMO C/eJIaTh B MOMEHT
omnpesenenyst Tuma. HOBBII THIT TAHHBIX MOKET GBITH UCTTOIH30BAH TaM,
IJle 9TO 1103BOJISIET €r0 YPOBEHb JI0CTYIIA.

Ecsmm Barir 00beKT MMEET BIOKEHHbBIE 00BEKTHI (HATPUMED, KJIACC CO CBOM-
CTBAMU M METOJIAMU ), TO YPOBEHD IOCTYIIA POAUTEISI OIIPEEISIET YPOBHU
JOCTYIA K ero usieHaM. Takum 06pasoM, ecJiv Bbl YKasKeTe yPOBEHb I0CTYTIA
private, TO BCE €TO YIEHBI [I0 YMOJTYAHUIO OYyT UMETh YPOBEHD JOCTYIIA
private. /[7151 ypoBHeil moctyna public 1 internal ypoBeHb IOCTYTIA 4Je-
HOB — internal.

Paccmorpum nipumep u3 siucrtunra 34.3.
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Jinctuur 34.3

public class SomePublicClass { // public knacc
public var somePublicProperty = @ // public cBoiicTBO
var someInternalProperty = @ // internal cBoiicTBO
fileprivate func somePrivateMethod() {} // fileprivate meTop

}

class SomeInternalClass { // internal knacc
var someInternalProperty = @ // internal cBoiicTBO
private func somePrivatemethod() {} // private meTog

}

private class SomePrivateClass { // private knacc
var somePrivateProperty = @ // private cBoiicTBO
func somePrivateMethod() {} // private meTog

}

Bcero 6b110 OoIpeieJieHO TpHU KJjlacCa € Pa3JIMYHbIMW YPOBHAMM /JOCTYIIA.
s IIpUMEpa BUAHO, KaK BJIHAECT OIpeJesieHEe YPOBHA JOCTYIIa K KJIaCCy
Ha JOCTYII K €ro 4JIeHaM.

O6paTI/IT6 BHUMaHME, 4YTO ITPU HACJIEIOBAHNHN YPOBEHDb TOCTYTIa IMMOJAKJIacca
HE MO’KET OBITh BBIIIIE YPOBHA POAUTEJILCKOTO Kjacca.

YpoBeHb [I0CTyIIa K KOPTEKY THUIIA JaHHBIX OIPEIEJISIeTCs: HanboJee CTpo-
T'MM TUIIOM JIJAHHBIX, BKJIIOYEHHBIM B KOPTEXK. Tak, HalpuMep, ecJu Bbl
CKOMITOHY€eTe KOPTESK THIIA U3 [BYX PA3HBIX TUTIOB, O/INH U3 KOTOPHIX Oy1eT
UMETh YPOBEHbD JIOCTYyIIA internal, a IpyToil — private, TO Pe3yJbTUPYIO-
UM YPOBHEM JIOCTYyTa GYIET private, TO €CTh CaMBblii CTPOTHIL.

MPUMEYAHMUE 3anomHuTe, 4yTo Swift He MO3BONSIET IBHO yKa3aTb TWM AaHHbIX KOpTe-
a. OH BblUNCISETCS aBTOMaTUYECKH.

YpoBenb foctyna K GyHKIUN ONPeeseTcs: CAaMbIM CTPOTUM YPOBHEM TH -
OB apryMeHTOB (hYHKIIUU U TUIIA BO3BPaIlaeMoro 3nauenus. Pacemorpum
MpUMep U3 JIUCTUHTA 34.4.

JNuctmur 34.4

func someFunction() -> (SomeInternalClass, SomePrivateClass) {
// Teno ¢yHKuMM

}

MoskHO OBLIO OKHUAATh, YTO YPOBEHbD A0CTyHa (DYHKIMH OyAeT paBeH
internal, Tak Kak He yKazan sBHO. Ha camoMm zieste ata GyHKIMS BOOOITE
e OyeT CKOMITIJINPOBAHA. JTO CBSI3AHO C TEM, YTO THIT BO3BPAIAEMOTO
3HAUEHMS — 3TO KOPTEK C YPOBHEM JlocTyna private. [Ipu atom tur atoro
KOpTesKa OTIpe/iesisieTcsT aBTOMAaTUIeCKN Ha OCHOBE THUTIOB JTAHHBIX, BXOJIS-
MIUX B HETO.
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B ¢Bs13u ¢ TeM, 4TO ypoBeHb JocTyTa (hYHKINE — private, €r0 HCOOXOANMO
yKazaTth SBHO (JIUCTUHT 34.5).

Jinctmur 34.5

private func someFunction() -> (SomeInternalClass, SomePrivateClass) {
// Teno ¢yHKuUMMK
¥

Yro kacaercs l'Iepe‘-II/ICJIeHI/II‘/JIy CTOUT O6paTI/ITb BHHMaHMeE Ha TO, YTO KaXK-
JIBII YjIeH TepevymrcaeHA IOJIyYaeT TOT K€ YPOBEHD /I0CTYTIA, YTO YCTAaHOB-
JIEH JIJIAA CaMOTO ITEepEeuYnCJICHUA.

34.3. Pa3paboTka MHTEPaKTUBHOIO
NPUNOXEHUS

Y10 MOKET OBITH MHTEpeCcHee, 4eEM MHTEPAKTHUBHOE IIPUJIOKEHHE, B KO-
TOPOM MOJKHO /IBUTaTh, IE€JKATb, TOJKAaTb 1 T. I[.? Paspa60TKoﬁ MMEHHO
TAaKOTO ITPUJIOKEHNA MBI 1 3aiiMemcs.

[ peanusanuy BO3bMEM CJIEAYIONLYIO 3ala4y: B KBaJAPaTHOM SIIUKE
pacIoyIoKeHbl HECKOJIBKO 1IBETHBIX HIapUKOB. Ilosib3oBaresb MoXKeT 1epe-
MeIaTh MapuKU U CTATKUBATh UX JIPYT C APYTOM.

3AAHUE

Ceiyac BaM HeobxoAMMO co3aaTb HOBbIM playground-npoekT Tuna Blank. HazosuTe ero
"Balls" 1 yaanuTe BeCb NPOrpaMMHbIN KOA, MPUCYTCTBYHOLWMIA B HEM.

Interactive Playgrounds, UIKit n PlaygroundSupport

Xcode obagaer MOTpSACAOIINM MEXaHU3MOM, KOTOPbBII Ha3biBaeTCs
Interactive playgrounds. C ero momoubio Bbl MOKETe HA)KUMATh, Te-
peMemarpb u COBEpUIaTh APyrue AeHCTBU ¢ 0OBbEKTaMU IPSIMO B OKHE
playground-npoexra. Interactive playgrounds momoryt Bam ObICTPO €O3-
JlaTh IPOTOTUIT TIPUIIOKEHUS, TEM CAMBIM YMEHbBIIUB BEPOATHOCTH HEPH-
STHBIX OIUOOK B PEJM3HOI BEPCUH TTPOTPAMMBL.

Interactive playgrounds Haess1foT Bac MpaKTUYECKU TEMU e BO3MOKHO-
CTSIMU 110 TOCTPOEHMIO UHTEPMENCOB, 4TO U IIPU [TOJHOIIEHHOI pa3paboTKe
npUIoskeHni. VIMEHHO 9TOT MEXaHU3M MbI Gy/IEM UCTIOJIB30BATh TIPH Pas-
paboTKe BALIEro IEePBOTO MPHUIOKEHHUS.

B Xcode npucyrerByeT MoyJib, IpeAHasHaYeH bl 115 paboThl ¢ Inter-
active Playground. Ou HasbiBaeTcs PlaygroundSupport.
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MPUMEYMAHME PlaygroundSupport — Moay/b, 06ecneynBatoLmnii B3aMMOAENCTBIE
nonb3oBatens ¢ Xcode npu pabote B playground.

Haunbonee BaXkHbIM MEXaHW3MOM AaHHOM 6MBnMoTekn siBRsieTcs knacc PlaygroundPage,
npeaHasHaYeHHbIN 415 CO3AaHWS MHTEPAaKTUBHOMO COAEPXXMMOro cTpaHu B playground-
npoekTe.

PlaygroundSupport M0O3BOJIsIET B3aUMO/ICHICTBOBATH ¢ HEKOTOPBIMU 00D-
extamu. [ToaTtomy Ham HOTpe6yeTCH dbyHaKITIOHAT, obecreunBaInii
rpadguyeckoe MoCTpPOeHne ITUX 00bekToB. 1 Takum pynKIMOHATIOM 00-
JajaeT MOLYJIb UIKit.

UIKit — 970 6ubNMOTEKa, 0OecnednBaoIIas KIOUeByio HHPPACTPYKTY-
Py, HeOOXOAMMYO JJist TTocTpoeHust 10S-TpUIoKeHU. UTIKit colepKuT
OTPOMHOE KOJTMUECTBO KJIACCOB, MTO3BOJISIIOIINX CTPOUTD BU3YaJIbHbIE JIe-
MEHTbI, aHUMHPOBATH UX, 00pabaThiBaTh (PU3MYECKIE 3aKOHDI, YIIPABIATH
MeXaHU3MaMU [eyaTi 1 06paboTKI TEKCTa U MHOTOe-MHoTroe ipyroe! Ito
BasKHEMIIas 1 COBEPIIEHHO HesaMeHnMas 6ubmoreka (GyHKLIUIL, KOTOPYIO
BbI OyJIeTe UCIIOIb30BATD ITPU Pa3paboTKe KasKI0TO MPUTIOKEHSI.,

MMmnoprupyeM B MpoekT Balls GubanoTeku PlaygroundSupport 1 UIKit
(smmctunT 34.6).

Jinctuur 34.6

import PlaygroundSupport
import UIKit

PazzenmiM GYHKIIMOHANBHYIO HATPY3KY pazpadaTbiBaeMoil pOrpaMMBbI
MesKy ucxoaubMn daitramu. B manenu Project Navigator B mamke Source
coajaiite HOBbIH (haiisn c umeHeM Balls.swift. /[71s1 aTOTO 11IETKHWTE 110 HAa3Ba-
HIO AMKY [TPABON KHOIIKON MbIITH 1 BeiOepute myHKT New File. B pesy.ib-
Tare HOBBIN (hailyl oTo6GpasuTes B cocTaBe manku Sources. Bam ocratercst
JIMIB yKa3aTh ero ums (puc. 34.1). Becio hyHKIIMOHATBHYIO HAUUHKY MbI
pasmecTuM B aToM (hailjie, B TO BpeMs Kak IJIaBHbII (baii Balls Oyaer mc-
TOJTH30BATh PEATN30BAHHBIN (YYHKITMOHAI.

B Hoa A
¥ [3) Balls
YEI Sources
.Ealls,swil‘l
| 3 Resources

Puc. 34.1. Hoselli caiin B Project Navigator

B T0/1bK0 4TO co3sanHOM (haiijie TakxKe UMIOPTUPYIiTe O1MOIMOTEKY UIKit.
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Knacc Balls

Bech dyHKImoHam Gyier 3aKJI0YeH B OHOM-INHCTBEHHOM KJiacce, KO-
TOPBII MbI HA30BeM Balls U paciioiokuM B (aiise Balls.swift. Onipenennre
HOBBII KJIacC Balls, Kak 3TO ¢/leIaHo B IUCTUHTE 34.7.

JNuctmur 34.7

import UIKit
public class Balls: UIView {}

B kauectBe ypoBHS 0CTyIIa KJacca Balls yKasaH public. 9TO CBSI3aHO
C TEM, YTO HEKOTOPbIE CBOMCTBA 1 METO/IbI KJ1acca UIView, KOTOpbIE Oy Ay T
repeoTpeiesieHbl B Balls, TakKe COOTBETCTBYIOT public, a KaK BbI 3HAETE,
YPOBEHb JIOCTYIIA CBOUCTB U METO/IOB HE MOKET OBITh BBIIIIE, Y€M YPOBEHD
€aMoro THUIa.

B cocras nmogkmodenHoi 6nOMoTekn UIKit BXOAUT TUII JAHHBIX UIView,
NpeHasHauYeHHbBIN JIsI BU3YaJIbHOTO O0TOOPaskeHUsT rpaduuecKux ajie-
MEHTOB U B3auMojieiicTBust ¢ HuMHU. Hampumep, Mbl MOJKeM 0TOGPa3UTh
MPSIMOYTOJIbHYI0 Pabouyio 06JacTh THITA UIView, HATIOJIHUB €€ IPYTUMU
rpadUYeCKUME dJIEMEHTaMU, KaKIbI U3 KOTOPBIX TaKKe OyaeT Ipej-
CTaBJIATH COOON OTAENbHBIN OK3eMILISAP THNA UIView. B aTOM 1 Gyser 3a-
KJTIOYATLCS PEllieHre TOCTABICHHOW HaMU 33/1auy ¢ IapuKamu (puc. 34.2).

B cBsa3u ¢ aTnM peannsyemblii Kjiacc Balls SIBASETCS MOAKIACCOM IS
UIView.

Y paspabarbiBacMoii CHCTEMBI MOKHO BBIZIETIUTD CIIEYIONINE CBOTCTBA.
1. CyrectByeT IpsIMOyTOJIbHAST 00JTACTb.

BryTpu siaHHO#T 06JIaCTH PACTIONOKEHDI HECKOIBKO MAPUKOB.
Kask/piit mapuk nMeeT CBOIA I[BET.

[Tapukyu MOTyT IlepeMelaTbCsl.

[[Tapwkn MOTYT B3aMMOIEHCTBOBATD JIPYT C APYTOM (YIapsIThC ).

I

[MTapukm MOTYT B3anMO/IeICTBOBATH C IPAHUTIAMU TIPSIMOYTOJIbHON
obJsactu.

Bnarogaps nmyHKTY 3 BbI HOJyYUTE OYEHD BasKHDIH OIIBIT B3AMMO/ICHCTBUS
C TUIIOM JaHHBIX UIColor, KOTOPBIH MO3BOJIsIET pabOTATh C IIBETOBO T1a-
JIUTPOTA.

Mbi Gy/ieM OIpeiesisiTh KOJIMYECTBO MIAPUKOB, IIepe/laBasi MACCUB I[BETOB.
Kask/iprit U3 mepelaHHbIX [IBETOB OY/IET YKa3biBaTh Ha ouH Tapuk. O0b-

SIBUM J[Ba CBOIICTBA, COJEPKANINX MHOOPMAINIO O I[BETAX U MIapUKax
(suctunr 34.8).
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UlView

Puc. 34.2. CTpykTypa oTo6paxxeHui

Jinctuur 34.8

public class Balls: UIView {
// Cnucok UBeTOB ANA WapuKOB
private var colors: [UIColor]
// wapukmn
private var balls: [UIView] = []
¥

CBOIiCTBO colors — 9TO MacCUB 3HAYEHMIT THUITA UIColor. CaMy IapUKH,
KaK MbI TOBOPUJIN BBIIIE, IPEACTABJISIOT OO0 9K3eMILISIPBI TUIIA UIView,
HAJIOJKEHHBIC Ha OTOOPasKEHIE 9K3EMILISIPA TUTIA Balls, KOTOPBIH SIBJISETCST
HACJIeTHUKOM THUIIAa UIView. MbI He peasn3yeM JIOMOJIHUTETbHBIN T JIaH-
HBIX JIJIS TAPUKOB, TOTOMY YTO (DYHKITMOHAJIA UIView BITOJTHE IOCTATOYHO
IS PelleHusT TIOCTAaBJIEHHOH 3a1a4M.

Jluist mcrosib3oBaHust pa3pabarbiBaeMOro Kjacca HaM IoTpebyercs: peasi-
30BaTh MHUIMAANU3ATOP (JucTuHr 34.9).

Jiuctmur 34.9

//vHnumanusaTop Knacca

public init(colors: [UIColor]){
self.colors = colors
super.init(frame: CGRect(x: ©, y: 0, width: 400, height: 400))
backgroundColor = UIColor.gray

¥

WMuunmanuszaTtop init(colors:) B KauecTBe BXOAHOTO IMapaMeTpa MmoJryda-
€T MacCUB 3HaueHuit Tuma UIColor. B pe3ysbraTe KOJTUYECTBO U MOPSIIOK
MAapUKOB OY/yT 3aBUCETh UMEHHO OT MaccuBa colors.
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Kiace UIview uMeeT BCTPOEHHDBIN MHUIIMAIN3ATOP init(frame:), KOTOPBIi
MMO3BOJISIET OINPEIEUTh XapaKTePUCTUKN CO3/I1aBaeMOTO TpaduyecKkoro
aneMmenTa. IIpu ero BbI30Be 3a7a10TCs 3HAUEHUS IS IIOCTPOCHUS IIPSIMO-
YTOJILHOW OCHOBBI, Ha KOTOPYIO GY/IyT HAKIAABIBATHCS Mapuku. st cos-
JIAHWS TIPAMOYTOJBbHUKOB CJIY KT CIIEIIUAJIbHBIN KJIacc CGRect, KOTOPOMY
B KauecTBe TapaMeTPOB TepeafoTCsT KOOPANHATHI JIEBOTO BEPXHETO yTIjIa
1 3HAYEHUA JJIMH CTOPOH.

CBoiicTBO backgroundColor OIpeesIeT IBET CO34aBAEMOT0 00BEKTa, OHO
HacJie/lyeTcst oT Kjacca UIView. Kiacc UIColor 1103BOJISIET HAM CO3/1aTh
paKTHYECKH JIFOOOH TpedyeMblil 1iBeT. [IJIst 9TOro cyiecTByer GoJIbInoe
KOJINYECTBO METOJIOB. B JIaHHOM cJiydae Mbl UCIIOJIb3YEM CBOWCTBO gray,
KOTOpOE olpejessaer cepbiii usetr. [Ipy HeoOXOAMMOCTH CO3JaHus IIPO-
N3BOJIBHOT'O IIBETA Bbl MOJKETE NCITOJIb30BATH COOTBETCTBYIONINE METO/IbI
(B 3TOM BaM ITOMOZKET OKHO aBTO/IOMIOJTHEHWST ).

O6paruTe BHUMaHKE, 4TO TIPH MOMBITKE 3ayCTUTD poekT Xcode otobpa-
3UT ONMMHUOKY, COOOMIAONTYIO 06 OTCYTCTBUYM MHUIIHAIN3ATOPA init(coder: )
(puc. 34.3).

1 import UIKit
2 public class Balls: UIView {

3 // cnucok uBeToB ANA Wapukos

4 private var colors: [UICelor]

5 // wapukwn

6 private var balls: [UIView] = []

7 //uHuyManMzaTop knacca

8 public init(colors: [UIColorl){

9 self.colors = colors

10 super.init(frame: CGRect(x: @, y: @, width: 4@@, height: 4@a))
1" backgroundColor = UIColor.gray

12 >

13 X © ‘required’ initializer ‘init(coder:)’ must be provided by subclass of ‘UlView'

Puc. 34.3. Owwnbka, coobliatolas 06 oTCyTCTBUM MHMUManm3aTopa init(coder:)

Bor MoskeTe HammcaTh KOJ MHUIIMAJIN3ATOPa CAaMOCTOSATENbHO (JIHC-
tuar 34.10) win nossosmth Xcode UCIIpaBUTh OMIMOKY.

Jinctuur 34.10

required public init?(coder aDecoder: NSCoder) {
fatalError("init(coder:) has not been implemented")

}

Temnepn nepeiiziem kK ocHOBHOMY (haiiny npoekTa Balls B Project Navigator
U CO3/Ia/IUM 9K3eMILIAp Kjacca Balls (sertunr 34.11).
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JNinctunr 34.11
let balls = Balls(colors: [UIColor.white])

B kavecTBe BXOZHOTO MapaMeTpa MHAIMAIN3ATOPA MBI TIEPeIaéM MacCUB
00beKTOB THIIA UIColor, COfEep KAl BCEro OJMH 3JIeMEHT, KOTOPBIN
omnpesesier Oeblii 1iBeT. B pesyiibrate B KoHCTaHTY balls OyeT sanucan
HK3EMILISP KJlacca Balls, OMMCHIBAIOIINI BCIO pazpabaThiBaeMytO CHCTEMY
ETTTKOM.

MPUMEYAHMUE Xcode no3sonsieT npeobpa3oBaTb HEKOTOPbIE Pecypchbl U3 TEKCTOBO-
ro Buga B rpacduyecknii. Tak, HanpuMep, onucaHue LBeTa MOXeT 6biTb NpescTaBneHo
B BUAE BU3YyaNbHOW NanuTpbl LBETOB NPSIMO B pefakTope koaa!

[ns aToro TpebyeTca nepenucatb 06bsBNEHME B BUAE CrieLManbHOro nutepana:
#tcolorLiteral(red: ©, green: 0, blue: @, alpha: 1)

Mocne ero HanucaHus AaHHbI koA ByAeT npeobpasoBaH K rpacdmyeckoMy KBaapaTy yvep-
HOro uBeTa. Bbl MOXeTe BCTaBUTb Kak 31eMEHT MaccuBa colors BMecTo UIColor.white
1 CKONMUpOBaTbL HEOBX0AMMOe KoNMyecTBo pa3 (puc. 34.4).

1 import PlaygroundSupport
2 import UIKit
3 let balls = Balls(eolors: [[@.[],1)

Puc. 34.4. BusyanbHoe oTobpaxeHne pecypcoB

[nsa Bbibopa HOBOro LBeTa BaM HeEOOXOAMMO LLENKHYTb MO KBaapaTy v BblibpaTb noa-
XOAALWMIA M3 NOSIBUBLLENCS NanUTPbl. 3TO ELLe OAHA M3 MOPasUTESbHLIX BO3MOXXHOCTEN
cpefpl pa3paboTkn Xcode!

O6paTuTe BHMMaHMe Ha TO, UTO TaKoW MOAX0Z4 BO3MOXEH TOJbKO B dhalinax, onucbiBato-
LmMx cTpaHuubl playground. B Balls.swift Bca nHdopMaums oTobpaxkaeTcs UCKIIoUnTeNb-
HO B TEKCTOBOM BUAE.

JlobGaBbTe elie TpU MPOU3BOJIbHBIX IIBETA B MACCUB colors, IPU 9TOM He
3a0y/IbTE PA3JIETUTD UX 3AMSITHIMU.

Temepb HAT TPOEKT TOTOB JJIsI PEABAPUTENHHOTO OTOOPAKEHUST Ha-
nucanHoro koja. Jljist aToro 106aBbre cieayonyo cTpoky B daiin Balls
(smuctunr 34.12).

JNuctuar 34.12
PlaygroundPage.current.liveView = balls

B nannom siicTuHre Menosb3yercst pyHKIMOHAT MOAKTIOYEHHON paHee Ou-
6smoTeKn PlaygroundSupport — Kiacc PlaygroundPage, KOTOPBIH MTO3BOJISIET
BBIBECTH TparuecKre 3JIeMeHThI Ha CTPaHUIIe playground.
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Tenepp HaskMuUTE KHOIIKY Assistant Editor, u B ipaBoii yactu Xcode oro-
Gpas3uTcst BBIBOJI 9K3eMILIsIpa Kiracca Balls (puc. 34.5). B maHHbIit MOMEHT
OTOOPAKAETCST TOMHKO MPSIMOYTOJMBHUK — OH OY/IeT MOTIOKKON IS OTO-
OpaskeHust Habopa IapUKOB.

iaport PlaygrosndSunpart
ki

teolors: () Bats SoucesBals W
nt.Live¥ics = ba

Puc. 34.5. Pa6ota B pexume Assistant Editor

Bepnewmcs k gaiiry Balls.swift.

Xcode nmeeT JOBOJIBHO BHYITUTETBHOE KOJMIECTBO TUIIOB ITAHHBIX, — KaK
TOBOPUTCSI, Ha BCE CITyJar sKU3HM. JI7IsT yKazaHUsT pa3Mepa IMapukoB Mol Y-
ZIeM MCTIOJIb30BaTh TUIT IAHHBIX CGSize. Co3MaanM CBOICTBO Kiacca Balls,
OTIHCBIBAIOIIEE BBICOTY W MTUPUHY Mapuka (IUCTUHT 34.13).

Jinctuur 34.13

// pa3mep wapukoB
private var ballSize: CGSize = CGSize(width: 40, height: 40)

B kauecTBe apryMeHTOB MHUIMAIU3ATOP KJlacca CGSize IoJIydaeT [apame-
TPBI width 1 height, onpenessionye MUPUHY U BBICOTY.

Tenepp HaMIIEM METOZ, OTBEYAIOIUI 3a 0TOOpaKeHne IapuKos (JIc-
tuHr 34.14).

JNuctmur 34.14

func ballsview () {
/* npousBoaum nepebop nepepaHHbIX LBETOB
MMEHHO OHMW oMnpeaenAnT KOAUYeCcTBO WapukoB */

for (index, color) in colors.enumerated() {

/* wapuk npeacTaBnseT coboii

sKk3emnnAap knacca UIView */
let ball = UIView(frame: CGRect.zero)
/* ykasbpiBaeMm UBeT wWwapuka
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OH COOTBETCTBYeT nepegaHHOMy LBeTy */
ball.backgroundColor = color
// HaknagpiBaem oTobpaxeHue wapuka Ha OTobpaxeHue MnoANOXKMW
addSubview(ball)
// BobaBnaem 3K3emnnAp Wapuka B MacCUB LWAPUKOB
balls.append(ball)
/* BblMCNAEM OTCTyn wapuka no ocam X v Y, Kaxabli
nocneaywwmin wWapuk JOMKEH ObITb MpaBee W HUxe
npegpiaywero */
let origin = 40*index + 100
// oTobpaxeHue wapuka B BuAe NPAMOYTONbHUKA
ball.frame = CGRect(x: origin, y: origin,
width: Int(ballSize.width), height: Int(ballSize.height))
// € 3aKpyrneHHbMU yraamu
ball.layer.cornerRadius = ball.bounds.width / 2.0

}

s O6pa6OTKI/I LIAPUKOB Mbl UCIIOJIb3YEeM CBOMCTBO colors, KOTOPOE Xpa-
HUT B ceOe MacCuB nepeZIaHHbIX 1[BeTOB. MeTo/ enumerated () y/ke 3HAKOM
HaM — OH II03BOJIAET Hepe6paTb BCE 2JIEMEHTBI MAaCCUBA, IT0JIy4ast UHIEKC
1 3HAUYEHMUE KaKJ0T0 dJIeMeHTa.

Kak yske Heo/JHOKpaTHO rOBOPUJIOCH, TIAPUKHU, KAK U BCSI CHCTEMA TeJINKOM,
910 oToOpazkenus. Ho ecim moaoxKka — 9T0 9K3EMILISP MOTOMKA KJac-
ca UIView, TO KayKJbIH MMApUK — 9K3EMILISAP camoro UIView. Vi3HauaabHO
B KauecTBe 0T06pa>KeHm1 MbI MCIIOJIb3y€eM KOHCTPYKIIMIO CGRect.zero,
KOTOpas COOTBETCTBYET CGRect(x: @, y: 0, width: @, height:0), TO ecTh
MIPAMOYTOJIBHUKY C HYJIEBLIMU pa3Mepamu.

J1711 TOrO YTOOBI MTO/JIOKKA U HIAPUKU BBIBOJUJINCH COBMECTHO, HeobX0I1-
MO HCIIOJIb30BaTh (byHKHI/HO addSubview(_:), KOTOpas HaKJa/bIBAET OTHO
0T06pa>I<eHI/Ie Ha J[pyroe.

Jl1s1 TOro 4To6bl MapUKK 0OPUCOBLIBAIUCH TaK K€, KaK U UX IOJJI0MK-
Ka, He0OX0ANMO T0OABUTH BHI30B METO/A ballsVew() B MHUIIUAIN3ATOP
init(colors:) (muctuHT 34.15).

Jiuctmur 34.15

//vHuumanusaTop Knacca
public init(colors: [UIColor]){
self.colors = colors
super.init(frame: CGRect(x: ©, y: 0, width: 400, height: 400))
backgroundColor = UIColor.gray
// Bbi30B PYHKLMM OTPUCOBKU WAPUKOB
ballsView()
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Bepuurech x daiiny Balls. B pesknme Assistant Editor MOXKHO yBUIETH, YTO
KPOMe Cepoii TTO/IJIOKKN OTPUCOBBIBAIOTCS Y€ThIPE PA3HOIIBETHBIX TAPUKA.
B nanHbIiT MOMEHT MIAPUKU CTATUYHBL: BBl HE CMOYKETE ¢ HUMU B3aWMO-
JIEHICTBOBATh.

Ternepb 3aiiMeMcsi HIHTEPaKTUBHOCTBIO. HaM HEOOXOMMO peain3oBaTh BO3-
MOKHOCTb TIePeMEIeH s MAPUKOB YKa3aTeleM MBIIIH, NX CTOJKHOBEHUSI
MESKLY COOOM 1 ¢ GOPTAMU MTOJJIOKKH.

JIJist aHUMAITI Y JIBVKEH S HCTIOJTb3YETCST KIACC-aHUMATOP UIDynamicAni -
mator. OH 103BOJIsIET OTOOPaXKATH 0OpadaTbiBaeMble JIPYTUMHU KJIACCAMU
COOBITHST, HATIPIIMED TTEPEMETIEHTSI.

Co3zmaanm HOBOe CBOMCTBO Kiacca Balls (JucTuHT 34.16).

Jiuctmur 34.16

// aHumaTop rpaduyeckunx ob6LEKTOB
private var animator: UIDynamicAnimator?

OG6paruTe BHIMAaHKE, YTO AHUMATOP — 9TO OIIUOHAJL. DTO CBI3AHO C TEM,
4TO JIAHHOE CBOMCTBO He OYJIET MMETh KaKOTr0-T100 3HAUECHUS K MOMEHTY
BBI30BA PO/IUTETHCKOTO MHUITNAJIN3ATOPA super.init(frame:).

Tenepps HEOOXOAMMO HOAKIIOUUTD AHUMATOP K 0ToOpaskeHuio. st 5Toro
106aBUM B MHUIIMAIU3ATOP COOTBETCTBYOMMIA Ko (nucTunr 34.17).

Jinctuur 34.17

public init(colors: [UIColor]){
self.colors = colors
super.init(frame: CGRect(x: ©, y: 0, width: 400, height: 400))
backgroundColor = UIColor.blueColor()
// noAkn4Yaem aHUMATOp C yKa3aHWeM Ha cam Kjacc
animator = UIDynamicAnimator(referenceView: self)
ballsView()
¥

Cam 110 cebe aHUMAaTOP He MPOUBBOANT KakuX-aubo aeiicTuii. [1jist Toro
4TOGBI OH 0TOOPAKAT HEKOTOPOE U3MEHEHNE COCTOSTHUS 00BEKTOB, HE00-
XO/IMO HCITOJIb30BATh PSIJT OMOTHUTETBHBIX KIACCOB 1 CBSI3aTh KaK/IbIH
U3 9TUX KJIACCOB C aHIMATOPOM.

[l B3anMoieiicTBUS MOJIb30BaTESI € rpauIecKUMU aJieMeHTaMu UIKit
MpeZIOCTaBASgET HaM CTIeIUaIbHBIN Kylace ULSnapBehavior.

MPUMEYAHME Kaxablh TN AaHHbIX, B HAa3BaHWUM KOTOPOro MpUCYTCTBYET Behavior,
npegHasHayeH ans ob6paboTkm HekoToporo noeeaeHusi. Tak, UISnapBehavior obpaba-
TbiBaeT NnoBeseHWe Npu NepeMeLLeHn 06bEKTOB OT TOYKMU K TOUKE.
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OnpeneiM HOBOE CBOMCTBO THTIA UISnapBehavior (JucTuHr 34.18).

Jinctuur 34.18

// obpaboTyuk nepemeleHnit o6bEKTOB
private var snapBehavior: UISnapBehavior?

Kirace UISnapBehavior 1m03BoJIsieT 00pabaTbiBaTh KacaHUst 9KpaHa yCTPOL-
cTBa (MM IEeTYKK MbIIKK ). [[Js1 9TOro B coctas UISnapBehavior BKJIOUe-
HbI TPU METOJIA:

touchesBegan(_:with:)

MeTo1 BBI3BIBAETCS B MOMEHT KaCaHMSsT 9KpaHa.

touchesMoved(_:with:)

Meton Cpa6aTbIBaeT IIPpU KaKJIOM II€EpEMENIEHNN T1aJIbllad, YK€ KOCHYB-
IIerocsd sKpaHa.

touchesEnded(_:with:)

MeTo/1 BBI3BIBAETCS 10 OKOHYAHWHN B3aUMOJIEHCTBIS € 9KPAHOM (KOT/Ia
naser yopas).
Bce MeTozbl yiKe orpe/iesienbl B UISnapBehavior, O9TOMY TIPU CO3AHUK
cOOCTBEHHOIT PeAM3aIU THX METO0B HEOOXOANMO MX [IEPEOIIPEIEIISITD,
TO €CTh UCIIOJIB30BATh KJIOUYEBOE CJIOBO override.

Peamzyem metoz touchesBegan(_:with:) (simctunr 34.19).

Jinctuur 34.19

override public func touchesBegan(_ touches: Set<UITouch>, with event:
UIEvent?) {
if let touch = touches.first {
let touchLocation = touch.location( in: self )
for ball in balls {
if (ball.frame.contains( touchLocation )) {
snapBehavior = UISnapBehavior(item: ball,snapTo:
touchLocation)
snapBehavior?.damping = 0.5
animator?.addBehavior(snapBehavior!)

}

Kosuekiust touches comepKuT gaHublie 000 BCeX KacaHUsAX. ITO CBIA3aHO
C TeM, YTO Ta4y-TIAHETh COBPEMEHHBIX YCTPOUCTB MOIEPKUBACT MYJIBTH-
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Ta4, TO €CTb O/THOBPEMEHHOE KaCaHNE€ HECKOJIbKUMU ITaJIbIlaMHU. B nauvane
METO/Ia U3BJIEKAIOTCA JaHHbIE O TIEPBOM 2JIEMCHTE Ha60pa touches 1 o-
MeIaloTcsl B KOHCTAaHTY touch.

KoncranTa touchLocation COAEPAKUT KOOPANHATHI KACAHUS OTHOCUTENBHO
BCETO OTOOPAIKEHMSL.

C nomo1ibio MeTojia ball. frame.contains() MbI olpeesisieM, BXOAAT JIN
KOODAMHATHI KACAHUSA B KaKOii-1100 13 mapuKkos. Eciim HaxoQures coot-
BETCTBHUE, TO B CBOMCTBO snapBehavior 3aluchiBaioTcs faHuble 00 00beKTe,
C KOTOPBIM IIPOUCXOANT B3AaUMOIENHCTBIE, U O KOOPAMHATAX, Kyla JaHHbII
00BEKT JI0JIKEH OBITh IIEPEMEIIIEH.

CBoIicTBO damping ompesesisieT TJIAaBHOCTD U 3aTYXaHUe MIPH JBWKEHIHN
Imapuka.

[Hanee, ucrnonb3ys meTosi addBehavior(_:) aHUMATOpPa, yKa3biBaeM, YTO
o6pa6aTblBaeMoe KJIacCOM UISnapBehavior moBejeHne 00bEKTa LOJKHO
OBITh aHUMHUPOBAHO. Takum 06p3.30M, BCE U3MEHEHUS COCTOSAHNS 00bEKTa,
MIPOU3BOINMbIE B CBOIICTBE snapBehavior, 6y/:[yT AHUMUPOBAHDL.

ITocsie 06paboTKy KacaHust He0OX0AMMO 00paboTaTh IepeMeleHIe [1ajlb-
1a. /1yt aToro peanusyem MeToj touchesMoved(_:with:) (siuctunr 34.20).

Jinctuur 34.20

override public func touchesMoved(_ touches: Set<UITouch>, with event:
UIEvent?) {
if let touch = touches.first {
let touchLocation = touch.location( in: self )
if let snapBehavior = snapBehavior {
snapBehavior.snapPoint = touchLocation

}
}

Tak kax B CBOIICTBe snhapBehavior yske COEPKUTCS YKa3aHWe HA Olpeie-
JIEHHBII IAPUK, ¢ KOTOPBIM IIPOUCXOAUT B3AUMOJIEHCTBIE, HET HEOOXO0[1-
MOCTHU TIPOXOIUTD IO BCEMY MACCUBY ITAaPUKOB CHOBA. ENMHCTBEHHOIT 3a-
Jadell JaHHOTO MeTOo/Ia ABJISIEeTCS M3MeHeHUe CBOMCTBA snapPoint, KOTOpoe
yKasbIBaeT Ha KOOPAMHATHI 00bEKTa.

Jlns saBepiuennst 06paboTKH HepeMenieHns 00beKTOB KacaHueM HeoOX0-
JIUMO TIePEOTIPeIeIUTh MeTO/] touchesEnded(_:with:) (sucTunr 34.21).

Jinctuur 34.21

public override func touchesEnded(_ touches: Set<UITouch>,
with event: UIEvent?) {
if let snapBehavior = snapBehavior {
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animator?.removeBehavior(snapBehavior)

}

snapBehavior = nil

}

[laHHbBII METO/ CIYKUT Js PellleHus OJJHOU OYeHb Ba)KHOU 3ajaumn —
OUYMCTKH MCIT0JIb3yeMbIX pecypcoB. [locie Toro kak B3anmozelicTBie
C IAPUKOM OKOHYEHO, HET He0OXOAUMOCTH XPaHUTh HH(POPMALIHIO 00
O6pa6OT‘{I/IKe MOBe/IEHUA B snapBehavior.

NMPUMEYAHUE Bo3bMuTE B MPYBLIYKY YAANATb PECYPChl, MO/Ib30BaTbCS KOTOPbIMU Bbl
yxe He byaeTe. 3TO CIKOHOMUT U3PSAHOE KOMMYECTBO NaMATU U YMEHBLUNT BEPOSTHOCTb
BO3HVKHOBEHMS OLLIMOOK.

[Tepeiinure B haiin Balls, u B okHe Assistant Editor BbI yBUanTE U306paKe-
HUe€ YeThIpeX MapUKOB, HO, B OTJUYHE OT MPEbIIYIIETO Pasa, ceiiyac Bbl
MOJKETe yKasaTeJieM MbIILIH [iepeMeliarh Jio60ii 13 mapukos (puc. 34.6)!

B £ » @ LveView ) 4 Balls.playground (Live View)

Puc. 34.6. LLapvkn, pacnonoxxeHHble BHYTPY MOANOXKN

XOTs MapUKK U MOTYT IIepeMeNaThCs, OHU He B3aUMOAEHCTBYIOT MEKIY
co0Ol U ¢ TpaHuIaMU TIOLIOKKI. [ 06paGOTKM MOBEAEHNUS IPK CTOJI-
KHOBEHUSIX CJTYKHUT KJiacc UICollisionBehavior. CosagnM HOBOE CBOMCTBO
(suctunr 34.22).

JInctuur 34.22

// 06paboTyUK CTONKHOBEHMUI
private var collisionBehavior: UICollisionBehavior
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Cuenyiomum maroM OyaeT pejakTUPOBaHKe HHULUaAn3aTopa (JIuc-
tunr 34.23).

Jinctuur 34.23

public init(colors: [UIColor]){
self.colors = colors
// co3paHue 3Ha4YeHuA CBOUCTBA
collisionBehavior = UICollisionBehavior(items: [])
/* yKa3aHue Ha TO, 4YTO rpaHuuUbl OTObGpaxeHus
Takxe ABNAWTCA obbekTaMu B3aumogencTsusa */
collisionBehavior.setTranslatesReferenceBoundsIntoBoundary( with:
UIEdgeInsets(top: 1, left: 1, bottom: 1, right: 1))
super.init(frame: CGRect(x: ©, y: 0, width: 400, height: 400))
backgroundColor = UIColor.gray
// nopKknl4aeM aHMMaToOp C yKa3aHMeM Ha caMm KJjacc
animator = UIDynamicAnimator(referenceView: self)
// BbI30B QYHKLMU OTPUCOBKM LWAPUKOB
ballsView()

}

OnHuM M3 CBOMCTB KJjacca UICollisionBehavior sBisercs items. OHO
yKasbIBaeT Ha HaOOp 0OBEKTOB, KOTOPbIE MOI'YT B3aUMOIEICTBOBATD MEKLY
cob6oii. B MoMeHT paboOThl MHUIMATU3AaTOPA IIAPUKHU €Il He CO3/IaHbl,
[09TOMY B KauecTBE BXOJHOTO MapaMeTpa IIPH CO3[aHuu 00beKTa THIIa
UICollisionBehavior MbI yKa3bIBaeM MyCTOM MACCHB.

[t Toro 4To6bI O6ECIIeYnTh B3aUMOIEHCTBIE IAPUKOB HE TOJIbKO APYT
C IPYTOM, HO U C TPAaHUIIAMU ITO/IJIOJKKHU, MBI MCIIOJIb3YeM METOJ setTrans
latesReferenceBoundsIntoBoundary(with:). OH ycTaHaBIMBaeT TPAHUIIBI
KOJUIM3UI C BHYTPEHHUM OTCTYIIOM B 1 TIMKCEJ ¢ KaXK/0il CTOPOHBI MO/~
JIOKKU.

B camom komIe Heo6XoanMo 100aBUTh 00pabOTYKK ITOBEACHUS TP KOJI-
JIM3USAX aHUMATOPY animator. [leslaeTcst 9T0 ¢ IOMOILIBIO YiKe U3BECTHOIO
HaMm MeTozia addBehavior(_:).

Terneps BaM moTpedyeTcs 100aBUTh KasKIblil IAPUK B 00PabOTUMK KOJLIN-
suit. Jlsist aT0TO CytiecTByeT MeTof addItem(_:). J[06aBUM COOTBETCTBYIO-
MIYIO CTPOKY B METOJI ballsView() (ucTuHT 34.24).

JNiuctuur 34.24

func ballsview () {
/* npousBogum nepebop nepepfaHHbIX LBETOB
MMEHHO OHW OmMpefenAnT KOAUYecTBO Wapukos */
for (index, color) in colors.enumerated() {
/* wapuk npeactaBnseT coboii
sKk3emnnsp knacca UIView */
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let ball = UIView(frame: CGRect.zero)

/* ykaspiBaem UBeT wWwapuka
OH COOTBETCTBYeT nepegaHHOMy LUBeTy */

ball.backgroundColor = color

// HaknagpiBaem oTobpaxeHue wapuka Ha OTobpaxeHue MnoANOXKMW

addSubview(ball)

// BobaBnaem 3K3emnnAp Wapuka B MAacCUB LWApPUKOB

balls.append(ball)

/* Bbl4MCNAEM OTCTyn wapuka no ocam X v Y, Kaxabli
nocneaywwmnii Wapuk AoMKeH ObiTb MpaBee U Huxe
npegpiaywero */

let origin = 40*index + 100

// oTobpaxeHue wapuka B BuAe NPAMOYTONbHUKA

ball.frame = CGRect(x: origin, y: origin,

width: Int(ballSize.width), height:
Int(ballSize.height))

// € 3aKpyrneHHbMU yraamu

ball.layer.cornerRadius = ball.bounds.width / 2.0

// BobaBum wapuk B 06pabOTHMK CTONKHOBEHUW

collisionBehavior.addItem(ball)

}

[Tozzapasiisio Bac! 1o GblIa MOCTEAHAS CTPOUKA KO/, KOTOPYIO HEOOXO-
AUMO OBLITO HATIMCATH JIJIST PETIEHNUsT MOCTaBaeHHoM 3anaun. Celigac BbI
MoOJKeTe TepeliT K aitry Balls 1 B Assistant Editor mpoTecTnpoBaTh cO3/1aH-
HBIN TPOTOTUII.

Kak BbI MOKeTe BU/IETD, IITaPUKW HEBO3MOKHO ITEPEMECTUTDL 3a TPAHUIIDI,
a 1P MOTIbITKE CTOJIKHYTH X OHU Pa3JICTal0OTCA.

UIKit ¥ Foundation IIpe/loCTaBJIgeT elle OrPOMHOE KOJIMYECTBO BO3MOXK-
HOCTEl IIOMUMO PACCMOTPEHHBIX. Tak, HarpuMep, MOKHO CO3/1aTh TPaBu-
TAI[OHHOE, MATHUTHOE 1 JIT0O0E IPYTOE B3ANMOIENCTBIE DIEMEHTOB, CMO-
METUPOBATD CHJIY TSIKECTH WK TYPOYIEHTHOCTD, YCTAHOBUTD TTAPAMETPHI
CKOPOCTH U yCKOpeHus. Bece 9T0 1 MHOTOE-MHOTOE JIPyTroe 1I03BOJIIEeT BaM
CO3MaBaTh MONCTUHE (HYHKIIMOHATBHBIE TPUITOKEHHST, KOTOPHIE 0653aTe Th-
HO HaH/yT OTKJIMK Y I10JIb30BaTeJIECH.



YHuBepcasnbHbie
LLIAOOHBI

Yuueepcanvnvie wabnonovr (generic) SABISIIOTCS OJHUM U3 MOTTHEHTITHX
uncrpyMertos Swift. Ha ux ocHoBe Harucano 60JIbIIMHCTBO OUOINOTEK.
Jlaske ecyii BBl HUKOT/IA CIIEI[HATIBHO HE MCIOJb30BAIN YHUBEPCATbHbIE
mabJIOHbI, Ha CAMOM JIeJie BBl B3aUMOJIEHCTBOBAIN ¢ HUMH TIPAKTUIECKU
B KayKZI0¥ HATITMCAHHOM IMporpaMMe.

YHuBepcasbHbie MabJ0HbI MTO3BOJISIIOT CO3/[aBaTh THOKUE KOHCTPYKITUH
(byHKIY, 00BEKTHBIE TUITHI) O€3 TPUBSI3KU K KOHKPETHOMY THITY JIAHHDIX.
BoI Juiiis onuckiBaete TpeboBaHUS U (PYHKIIMOHATBHBIE BO3MOKHOCTH,
a Swift camocTosiTenbHO OIpesiesisieT, KAKUM THIIAM JaHHBIX JOCTYTIeH
paspaboranHblil pyHKIHOHAL. [[PUMEPOM MOKET CIIYKUTDH THUIT JaHHBIX
Array (MaccHB). JJieMEHTaMU MacCHBa MOTYT BBICTYTIATh 3HAUCHUS MTPO-
M3BOJILHBIX THUTIOB JIAHHBIX, U JIJIST 9TOTO pa3paboTyrKaM He TpebyeTcst
€03/1aBaTh OT/IETbHBIE TUIBI MACCUBOB: Array<Int>, Array<String> 1 T. /.
Jliist peasuzariiy KOJUTEKI[UI UCIIOJb30BaH YHUBEPCATbHBIN 1Ta0JIOH, T10-
3BOJISTIONIUET TPU HEOOXOAMMOCTH YKa3aTh TpeHGOBAHMS K TUITY JTaHHBIX.
Taxk, HalpuMep, B peasinsalii TUIA Dictonary cyliecTByeT TpeGOBaHue,
YyTOObBI THII IAHHBIX KJII0OYa COOTBETCTBOBAJI MTPOTOKOJTY Hashable (ero mpes-
HazHavyeHue Mbl 0OCYK/IAIN paHee).

35.1. YHuBepcanbHble QyHKUnn

PazpaboraeM (GyHKIIUIO, C TOMOIIBIO KOTOPOil MOYKHO TIOMEHATH 3HAYCHUST
IBYX IeJIOYNCIEHHBIX epeMeHubix (auctur 35.1).

JNuctmur 35.1

func swapTwoInts( a: inout Int, b: inout Int) {
let temporaryA = a
a=>b
b = temporaryA
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var firstInt = 4010

var secondInt = 13

swapTwoInts(a: &firstInt, b: &secondInt)
firstInt // 13

secondInt // 4010

DyHKIMs swapTwoInts(a:b:) MCIIOIb3YET CKBO3HBIE APaMETPhI, UTOOBI
06€eCcTeynTh TOCTYT HETOCPEACTBEHHO K TapaMeTpaM, MepeIaBaeMbIM
B (DyHKIIMIO, a HE K UX KOIUAM. B pesysbrare BBIIIOJHEHUS 3HAYEHUS
B llepeMeHHbIX firstInt U secondInt MEHAIOTCS MECTaAMU.

Jlannas GpyHKIus SBJIsIeTCS KpaiiHe 1MoJie3HOH, HO OUeHb OrPaHNYEeHHOT
B CBOUX BO3MOJXHOCTAX. IIJIH TOTO ‘-ITO6LI IIOMEHATH 3HAYCHUWS /IBYX
MepeMeHHbIX JIPYTUX TUIIOB, IPUAETCS TTUCATh OTAENbHYIO0 (DYHKIIHUIO:
swapTwoStrings (), swapTwoDoubles () u T. 1. Ecan O6paTI/ITb BHUMaHNE Ha
TO, UTO TeJla BCeX (l)yHK]_[I/II;'I JOJIZKHDI 6bITb IIPAaKTUY€CKN OAMHAKOBbIMMU,
TO MBI IIPOCTO-HAIIPOCTO 3aiiMeMcst AyOJIMpOBaHUeM KOJa, XOTsI paHee
B KHUTE HEOAHOKPATHO PEKOMEHI0BAIOCH BCEMU CIIOCOOAMM 9TOIO U3-
Gerarb.

Jlnst pernienust 3aa4n OBLTO GBI HAMHOTO yA00OHEE MCMOMb30BATh YHU-
BepcabHyI0 (DYHKIINIO, TO3BOJISIONIYIO Iepe/laTh B KaueCTBE apryMeHTa
3HAUEHUST JIFDOOTO THIIA ¢ OJTHUM JIUTITH TPeOOBAHUEM: THIThI TAHHBIX 060UX
ApTYMEHTOB JIOJKHBI OBITH OTTHAKOBBIM.

Yuusepcasbhbie (hYyHKITIT 0OBSIBISIOTCS TOYHO TaK JKe, KaK W CTaHapT-
HbIE, 32 OJIHUM MCKJIFOUEHUEM: IOCJIE MMEHN (DYHKIIUHU B YIJIOBBIX CKOOKAX
YKa3bIBAaeTCsI 3AITOTHUTENIb UMEHH THIIA, TO eCTh INTEePaJl, KOTOPHII 1anee
B (hyHKIMU Gy/IeT YKa3bIBaTh Ha TUIT JAHHBIX MEPEJaHHOTO apTYMEHTA.

[TpeobpasyeMm HyHKIHUIO swapTwoInts(a:b:) K YHUBEPCATHHOMY BUJLY
(smuctunr 35.2).

JNiuctmur 35.2

func swapTwoValues<T>( a: inout T, b: inout T) {
let temporaryA = a
a=>b
b = temporaryA

var firstString = "one"

var secondString = "two"

swapTwoValues(a: &firstString, b: &secondString)
firstString // "two"

secondString // "one"

B ynuBepcanbHOll (yHKIIMU 3aNI0JHUTEIEM THIIA ABJSETCS JUTepas T,
KOTOPBIii ¥ IO3BOJIAET 33/IaTh TUII JJAHHBIX B CIIMCKE BXO[HBIX aPTYMEHTOB
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BMECTO KOHKpeTHOTro Tuna (Int, String u T. 11.). [Ipu atom onpezesnsercs,
9TO a ¥ b JIOJIKHBI OBITH OTHOTO ¥ TOTO K€ TUTIA JTAHHDIX.

Dyuknms swapTwoValues(a:b:) MOKET BBI3BIBATHCST TOUHO TaK Ke, KAk
U oTIpesiesieHHast paHee QYHKINS swapTwoInts(a:b:).

Wcnonb3yemblii 3a110JIHUTEb Ha3bIBaeTCs lIapaMeTpoM Tuiia. Kak Tojbko
BbI €T0 OTIPE/IEJTIIIN, MOKETE IPUMEHSITD €0 JIJIsT YKa3aHUsT THIIA JII0OOTO
TapaMeTpa WM 3HAUeH:, BKITIoUas Bo3BpalaeMoe GyHKITel 3HaueHMe.
ITpu HEOOXOANMOCTH MOKHO 33/IATh HECKOJIBKO [TAPAMETPOB THIIA, BITMCAB
UX B yIJIOBBIX CKOOKAX Yepe3 3arisTyio.

35.2. YHuBepcanbHble TvMbl

B nonossenye k yHUBEpCaTbHBIM (DYHKIUSAM YHUBEPCATbHbIE TTAOI0HbI
MO3BOJIAIOT CO3/IaTh YHUBEPCAJIbHbBIE TUIIBI IaHHBIX. K yHUBEpCATbHBIM
TUTIaM OTHOCSITCSI, HAIPUMeP, YIIOMSIHYThIe paHee MAaCCUBBI U CJIOBAPH.

CosznaziuM yHuBepcaslbHbII TUII JAHHBIX Stack (CTeK) — yIOPS04eHHYIO
KOJIEKITHIO 9JIEMEHTOB, MO00HYI0 MACCHBY, HO CO CTPOTMM HabOPOM J10-
CTYTTHBIX OIlePaITnii:

O MeTox push(_:) CIYKUT Jist TOOABIEHNS 9JIeMEHTA B KOHEIl KOJLJIEK-
nu;

Q MeToj pop() CIYXKUT JIJIs1 BO3BPAIEHUS 9JIEMEHTA N3 KOHI[A KOJIJIEKITUN
C yIaJIcHUEeM €eTo OTTY/Ia.

Hukaknx MHBIX OCTYITHBIX OTIepallnil 15T B3aUMO/IEICTBUS CO CBOUMU
aJIeMEHTaMHU CTEK He MOIeP;KIBaeT.

B niepByio ouepensb co3maanM HEYHUBEPCATIBHYIO BEPCHUIO JAHHOTO THIIA
(smuctunr 35.3).

JNuctuur 35.3

struct IntStack {
var items = [Int]()
mutating func push(_ item: Int) {
items.append(item)
}
mutating func pop() -> Int {
return items.removelLast()
}
¥

Januprit T obecrnednBaet paboTy UCKIIOUYNUTENTBHO CO 3HAYECHUSAMNI
Tumna Int. B kayecTBe XpaHUIIUIIA 5JIEMEHTOB UCIIOJIb3YeTCs MAcCUB [Int].
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Cam tun LIS BBaHMOI[efICTBHH C 9JIEMEHTaMU KOJJIEKIIUN ITPE/IOCTaBJIAET
HaM 00a OIMCAHHBIX paHee MeTo/ia.

HemoctaTkoM CO3MaHHOTO THTIA SIBJISIETCST €70 OTPAHUYEHHOCTD B OTHOTITE-
HUW TUTIA UCTOH3YEeMOTo 3HaueHHUs. PeannsyeM YHUBEPCATBHYIO BEPCHIO
THIIA, TIO3BOJISAIONIYIO paboTaTh ¢ JIOOLIMU OJHOTUITHBIMU 3JIEMEHTAMU
(mmuctunr 35.4).

JNuctmur 35.4

struct Stack<T> {
var items = [T]()
mutating func push(_ item: T) {
items.append(item)

}
mutating func pop() -> T {
return items.removelLast()

}
}

YHI/IBepCB.]IbHaH BeEpCcusAa OTINYAECTCA OT HeyHHBepCB.]IbHOfI TOJIBKO TEM,
4YTO BMECTO YKa3aHUA KOHKPETHOI'O TUIIA JAaHHDBIX 3aa€TCsA 3allOJIHUTEb
MNMEHN TUIIA.

CosmaBast HOBYIO KOJUTEKIIHIO THTTA Stack, B YTITOBBIX CKOOKAX HEOOXOANMO
yKa3aTh THUII JIAHHBIX, TIOCJIE YET0 MOXKHO UCTIOJIb30BATh OTIUCAHHBIE METO-
bl 117t Mo uKauy xpanuiuia (Juctuar 35.5).

JNuctmur 35.5

var stackOfStrings = Stack<String>()
stackOfStrings.push("uno"
stackOfStrings.push("dos")

let fromTheTop = stackOfStrings.pop() // "dos"

B kouieknumio Tia Stack<String> ObLIi 10OABJIEHbI IBA 9JIeMEHTA 1 YA~
JIEH OJ[UH.

MbI MOKeM 0paboTaTh OMUCAHHBIN THIT JAaHHBIX TAKUM 06Pa3oM, UTo-
GBI TIPU CO3AHUY XPAHUIINIIA He OBLTO HEOOXOANMOCTH YKA3bIBATD THII
2J1eMeHTOB cTeka (sucTunr 35.6). [l peanmsanum aToi 3aa41 OMUIIEM
WHUIUATU3ATOD, TPUHUMAIOIIII B KAUeCTBE BXOJHOTO apTyMEHTa MACCUB
3HAYCHUI.

Jinctuur 35.6

struct Stack<T> {
var items = [T]()
init(){}

init(_ elements: T...){
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self.items = elements

}

mutating func push(_ item: T) {
items.append(item)

}
mutating func pop() -> T {

return items.removelLast()
}
}
var stackOfInt = Stack(1, 2, 4, 5)
type(of:stackOfInt) // Stack<Int>.Type

var stackOfStrings = Stack<String>()
type(of:stackOfStrings) // Stack<String>.Type

Tak Kax Mbl 0ObSIBUIN COOCTBEHHbII MHUIUAINU3ATOP, TPUHUMAIOINIA
BXO/IHOW TapaMeTp, AJs cOXpaHeHusT (PYHKIIMOHATbHOCTH MPUTILIOCH
OTTMCaTh TAKKe MyCTOW WHUTIMATN3ATOP.

Tenepb MbI MOJKEM H€ CO3/laBaTb CTEK 6e3 YKa3aHuA TUIla 3JIEMEHTOB,
a IIPOCTO 1epeJaTb 3HaUY€HUA B KaU4eCTBE BXOJHOTO apryMeHTa B MHIINA~
JIN3aTOP THUIIA.

35.3. OrpaHuyeHnusa tTnna

MHora 6bIBaeT Mosie3Ho yKa3aTh OTPeeIeHHbIe OTPAHNIEHNST, HAKTA/[bI-
BaeMbIe Ha THUITbI JAHHBIX YHUBEPCATbHOTO iabioHa. B kadecTBe mpuMepa
MBI y’K€ pacCMaTpUBaJI TUII JJaHHBIX Dictionary, rJie /Id Kjroda cyle-
cTByeT TpeGoBaHme: THUIT JaHHBIX JOJKEH COOTBETCTBOBATDH MPOTOKOIY
Hashable

YHuBepcasbHbie MabJ0HbI TO3BOJISAIOT HAKJIABIBATH OTIPEIEIeHHBIE TPe-
GOBaHUS U OTPAHUUECHUS HA TUI JaHHBIX 3HaUCHMsL. Bbl MOKeTe yKasaTh
CIIMCOK THUIIOB, KOTOPBIM JIOJIKEH COOTBETCTBOBATH THII 3HadeHus. Ecin
3JIEMEHTOM 3TOTO CIUCKA SBJIAETCA MTPOTOKOJ (KOTOPBIN TaKKe ABIACTCS
TUTIOM JIAHHBIX ), TO TIPOBEPSIETCS] COOTBETCTBUE THUIIA 3HAYCHUS JTAHHOMY
IIPOTOKOJIY; €CJIN TUIIOM SIBJIeTCs KJIAcC, CTPYKTYpa WK IIepedncieHus,
TO TIPOBEPSIETCS, COOTBETCTBYET JIM TUT 3HAYCHUS JAHHOMY THITY.

Jliist onipeie/ieHust OrpaHUYeHUE HE0OXOAUMO MEPEATh MEPEUeHb UMEH
THUTIOB Yepes3 TBOETOUHE TTOC/Ie 3ATTOMTHUTEIS IMEHH THTIA.

PeanmmsyeM pyHKIINIO, TPOU3BOASIILYIO MOMCK 3JIEMEHTA B MACCHBE U BO3-
BpAIIAIONLYIo ero unaexc (auctuur 335.7).

MPUMEYAHUE [na obecneuyeHnst dyHKLUMOHANA CPaBHEHUS ABYX 3HauyeHui B Swift
CyLLIECTBYET creumanbHbiii NpoTokon Equatable. OH 0693bIBAET NOAAEPXKMBAIOLLMIA €r0
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TUM JaHHbIX peann3oBaTh yHKLMOHAN CPaBHEHMS ABYX 3HAYEHMIA C MOMOLLbIO OrnepaTo-
pOB paBeHcTBa (==) 1 HepaBeHcTBa (!=). JpyrumMu cnoBaMu, ecim TUN AaHHbIX Noaaep-
)KMBAET 3TOT NPOTOKO/1, TO €0 3HAYEHMSI MOXXHO CPaBHMBaTb MEXAY COB6OM.

JNuctuur 35.7

func findIndex<T: Equatable>(array: [T], valueToFind: T) -> Int? {
for (index, value) in array.enumerated() {
if value == valueToFind {
return index

}
}

return nil

}

var myArray = [3.14159, 0.1, 0.25]

let firstIndex = findIndex(array: myArray, valueToFind: ©.1) // 1
let secondIndex = findIndex(array: myArray, valueToFind: 31) // nil

[TapameTp THIa 3aIMCHIBAETCS KaK <T: Equatable>. ITO 03HAUYaeT «/1000ii
TUTI, TOA/IEPSKUBAIOIITNY TIPOTOKOJ Equatables. B pe3ysibraTe ouck B miepe-
JIAaHHOM MaCCHBE BBIMOJIHsIeTCs 0e3 ONMOOK, MOCKOJIBKY THIT JaHHBIX Int
MO/I/IEP>KMBAET MTPOTOKOJI Equatable, cJieZI0BaTEIbHO, 3HAYEHUST JAHHOTO
THUITa MOTYT OBITH TIPUHSITHI K 06paboTKe.

35.4. PaclumpeHns yHuBepcanbHOro tmna

Swift mosBossteT pacIupsiTh ONMCaHHbIe YHUBEPCATbHbIE THITBL [1pu aTOM
MMeHa 3aI0JHUTeJe, NCI0JIb30BaHHbIe B OIMCAHUY THUIIA, MOTYT YKa3bl-
BaTbCS U B paCHIMPEHUH.

Paciuipum omicaHHbIi paHee YHUBEPCATbHBIN THIT Stack, T06AaBUB B HETO
BBIYHCIIIEMOE CBOWCTBO, BO3BPAIIAIOIIEe BEPXHUN IeMEHT cTeKa 6e3 ero
yaanenust (qucrunr 35.8).

Jiuctuur 35.8

extension Stack {
var topItem: T? {
return items.isEmpty ? nil : items[items.count - 1]
}
¥
stackOfInt.topItem // 5
stackOfInt.push(7)
stackOfInt.topItem // 7

CBoiicTBO topItem 3a/eHCTBYET 3aIIOTHUTEb UMEHN THIA T 7T YKa3aHWUS
Tura coiictBa. /lanHoe cBOMCTBO SABJIAETCS ONIMOHATIOM, TaK KaK 3Ha-
YeHMe B CTEKEe MOKET OTCYTCTBOBATh. B aTOM ciryyae Bo3BpataeTcs nil.
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35.5. CBg3aHHbIE TUMNbI

[Ipu onpeneseHnn IPOTOKOIA ObIBAET yA0OHO UCIIOIb30BATh CBSI3AHHBIE
THIIBI, YKa3bIBAIOI[ie HA HEKOTOPbIH, TTOKA HEM3BECTHBIN, TUIT JIAHHbIX.
CBsI3aHHBIN TUII TO3BOJISIET 3a/1aTh 3aMIOJTHUTEb TUTIA JAHHBIX, KOTOPBIN
OyZeT MCIONb30BAThCS IPU 3AII0JTHEHUU IPOTOKOoMa. DaKTUYeCKy THUII
JIAHHBIX HE YKA3bIBAETCS [I0 TEX TI0P, TOKA MTPOTOKOJI He OY/IET IPUHST Ka-
KUM-JT100 00beKTHBIM THIIOM. CBSI3aHHBIE TUITBI YKA3bIBAIOTCS C TOMOII[HIO
KJTIOUEBOTO CJIOBA associatedtype, 32 KOTOPBIM CJI€/IyeT UMSI CBSI3AHHOTO
THUIIA.

Omnpenennm TPOTOKOJT Container, HCTOJB3YIONUI CBA3AHHBIN THUII
ItemType (siuctuar 35.9).

Jiuctuur 35.9
protocol Container {
associatedtype ItemType
mutating func append(item: ItemType)
var count: Int { get }
subscript(i: Int) -> ItemType { get }
}

ITporokost Container (KOHTEIHEP) MOXKET OBbITH 3a[€HCTBOBAH B PA3JIHy-
HBIX KOJIJIEKI[UAX, HAIIPUMEP B OIMCAHHOM paHee TUIle KOJJIEKIIUU Stack.
B aTom ciyvae TUII JAaHHBIX, UCIIOJIb3YEMBIH B CBOMCTBAX U METO/IaX MPO-
TOKOJIa, 3apalee Heu3BeCTel.

Jliist pertteHust TIpOGJIEMBbI UCITOB3YETCsT CBSI3AHHBIN THIT ItemType, KOTO-
PBIH oTIpeienisieTCs JIUTITb TTPU TPUHATUN TTPOTOKOJIA TUTIOM JIAHHBIX.

[Tpumep NPUHATH IPOTOKO/IA K UCIIOJIHEHNIO TUIIOM JAHHBIX Stack Ipej-
crasJiied B auctunre 35.10.

Jiuctmur 35.10

struct Stack<T>: Container {

typealias ItemType = T

var items = [T]()

var count: Int {
return items.count

}

init(){}

init(_ elements: T...){
self.items = elements

}

subscript(i: Int) -> T {
return items[i]

}
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mutating func push(item: T) {
items.append(item)

}
mutating func pop() -> T {
return items.removelLast()

}
mutating func append(item: T) {
items.append(item)
}
}

Tax kak TUI Stack Tenepb MOAEPKUBACT ITPOTOKOJI Container, B HEM I10-
SIBUJIOCH TPU HOBBIX 9JIEMEHTA: CBONCTBO, MeTOM 1 cabekputt. KimoueBoe
CJIOBO typealias yKa3bIBaeT Ha TO, KAKON THUII IaHHBIX SBJISETCS CBS3aH-
HBIM B JJAHHOM OOBEKTHOM THIIE.

MPUMEYAHUE O6paTtTe BHMMaHME Ha TO, YTO MpW OMMCAHUM MPOTOKOSA MCMOMb-
3yeTcs K/IIYEeBOE C/10BO associatedtype, a npu onucaHum CTpykTypbl — typealias.

Tak Kak 3aMOJTHUTENb UMEHN UCTTONB30BAH B KAUECTBE THIIA apTyMeH-
Ta item CBOMCTBA append M BO3BPAIAEMOT0 3HaUeHMsT cabckpumTa, Swift
MOJKET CAMOCTOSITENILHO OTPE/IETUTh, YTO 3al0JHUTENb T YKa3blBaeT Ha
THUI ItemType, COOTBETCTBYIOIIMII THITY JAHHBIX B IIPOTOKOJIE Container.
ITpu aTOM yKa3bIBaTh KJIOYEBOE CIOBO associatedtype He 0053aTEIHHO:
€CJIM BBl €0 Y/IAJIUTE, TO T MPOAOJIKUT paboTaTh 6e3 ommboK.



O6paboTka owmnboK

O6paboTka omubOOK MOpa3yMeBaeT pearnpoBaHie Ha BO3HUKAIOIIIE
B IIPOLIECCE BBIIOJHEHUs IPorpaMmbl oninOku. Hekotopble onepanuu He
MOTYT rapaHTHPOBaTh KOPPEKTHOE BHIIOJHEHNE BCAEACTBIE BOSHUKAIO-
KX 06CTOATEILCTB. B 9TOM cilydae 04eHb Ba)KHO OIPEAETUTD IPUUUHY
BO3HUKHOBEHUS OMIMOKU 1 IIPABUIBLHO 00paboTaTh ee, YTOObI He BbI3BATh
BHE3AIHOI0 3aBEPIIEHNs BCE IPOrPaMMBbl.

B xauectBe nprMepa MOKHO TPUBECTH 3aTCch nHopMaliuu B daiir. [Ipu
MOMBITKE AOCTYTA (Gaiil MOXKeT He CYIIeCTBOBATDh NN y TIOJIb30BaTENS
MOTYT OTCYTCTBOBATh TIpaBa JAOCTYTIA [IJIsI 3aTIHICH B HETO.

OrmmunTenbHble 0COOEHHOCTH CI/ITya]_[I/Iﬁ MOTYT IIOMOYb ITpOrpaMMe CaMO-
CTOATEJIbHO pellaTb BOSHUKaIoMe HpO6JI€MbI.

36.1. BoibpacbiBaHve owmnbok

B Swift qy1s1 cospanust epeds BO3MOKHBIX OLIMOOK CIIy KaT Iepedncie-
HUISI, T/l KasKIBIH YJIeH TIePeunCIeHNsT COOTBETCTBYET OT/AE/bHOI OlTiOKe.
Camo nepeunciiene pu 3TOM JIOJIKHO TIOJJIEPKUBATH TTPOTOKOJ Error,
KOTOPBIH XOTSI U SIBJISIETCS TTYCTHIM, COOOIIAET O TOM, UTO JaHHBIH OOBEKT-
HBII THIT COAEP/KUT BAPUAHTHI OIIHOOK.

He cTout co3maBaThb 01HO Ilepednc/ieHre Ha Bee caydyan sKu3uu. [pynmnu-
pyliTe BO3MOKHBIE OMIMOKH [0 UX CMBICJTY B PA3JINYHBIX TIEPEUNCTECHUSIX.

B caepyiomiem npumepe oObsABISETCS TUITL JAHHBIX, KOTOPbII OIMChIBAET
ombKu B paboTe TOProBoro aBroMara 1o mnpojake eabl (uerudr 36.1).

JNuctmur 36.1

enum VendingMachineError: Error {
case InvalidSelection
case InsufficientFunds(coinsNeeded: Int)
case OutOfStock
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Kask/1p1it U3 4JIeHOB MePeYrCIeHIsT YKa3bIBACT HA OTACHBHBII THIT OITHOKI:
Q HenpaBUJIbHBII BHIOOD;

O HexXBaTKa CPEJICTB;

O OTCYTCTBUE BEIOPAHHOTO TOBapa.

OmmbKa Mo3BOJISIET TIOKA3aTh, YTO MPOU3OIILIA KAKasS-TO HeCTAaHIapTHAS
CUTYaIus U 0OBITHOE BBITIOJHEHTE TIPOTPAMMBI HE MOJKET MTPOIOIKATHCSL.
IIpouecc mogBIeHNs OIMOKN HA3bIBAETCS 6bl0paAchléanuem owuoxu. s
TOTO YTOOBI BBIOPOCUTH OMMOKY, HEOGXOIMMO BOCIOTB30BATHCS OTepa-
TOpoM throw. Tak, cieayonuii Koji IIpu MOMBITKE COBEPIITUTH MTOKYTIKY
BBIOpACHIBAET OIIMOKY O HELOCTATKe IATH MOHET (JueTunr 36.2).

Jinctunr 36.2
throw VendingMachineError.InsufficientFunds(coinsNeeded: 5)

36.2. O6bpaboTka owmnboK

Cam 1o cebe BBIOPOC OMUOKY He TIPUHOCUT KaKUX-JMO0 Pe3yibraToB. Boi-
GPOIIEHHYO ONTHOKY HEOOXOANMO MEPEXBATUTH 1 KOPPEKTHO 00paboTAaTh.
B Swift cymiecTByer yersipe criocoba o6paboTKI OMNGOK:

Q mnepenava ommoOKy;

O ob6paboTka omubKy o1epaTopoM do-catch;
Q npeobpasoBanue OMMUOKU B ONIHOHA;

QO s3amper Ha BEIOPOC OMTHOKH.

Ecmm TIPpH BBI3OBE Kakoi-1mb0o (byHK]_[I/II/I NJIN METO/Ia Bbl 3HACTE, YTO OHU
MOTYyT BI)I6pOCI/ITb OHII/I6Ky, TO HeO6XO,ZII/IMO Iepea BbI3OBOM yKa3bIBaTb
KJII0YEBOE CJIOBO try.

Teneps pasbepeM Kaskablil 13 cIIocoO0B 00pabOTKU OMIHOOK.

MNepenaya owmnbku

ITpu nepegave ommubKY 670K Kofa ((PYHKIIUS, METO/] I MHUITHATI3ATOD),
CTaBIIMI UCTOYHUKOM OIINOKU, CAMOCTOSTENbHO He 00pabaThiBaeT ee,
a Iepe/IaeT BBIIIEe B KOJI, KOTOPBII BBI3BAJ aHHbBII GJIOK KOJIa.

Jlsist Toro 9TOGB! yKa3aTh GJIOKY KOfIa, YTO OH MOJIKEH MepeaaBaTh BO3-
HUKAIOE B HEM OMMOKY, B PEaU3al[ii TaHHOTO OJI0Ka MOCJIe CIICKA
MapaMeTPOB YKa3bIBACTCA KII0YEBOE CJIOBO throws.

B smucrunre 36.3 npusezen npuMep o0bABIEHUS ABYX (DYHKIIL, KOTOPbIE
HepejaloT BO3HUKAIONIME B HUX OIIMOKY BhIIIIE.
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Jinctmur 36.3

func anotherFunc() throws {
// Teno ¢yHKuMK
var value = try someFunc()
//

¥

func someFunc() throws -> String{
// Teno ¢yHKUMK
try anotherFunc()
//

¥

try someFunc()

DyHKIUS someFunc() BO3BpAIaeT 3HAYEHUE TUTIA String, TOITOMY KJIIO-
YeBOe CJIOBO throws YKa3bIBaeTCs Iepe/l TUTIOM BO3BPAIAaeMOTO 3HAYEHUSI.

Oyurnus anotherFunc() B CBOEM TeJI€ CAMOCTOATENBHO HE BHIOPACHIBAET
OIUOKN, OHA MOJKET JIUIIIb [IEPEXBATUTH ONITHOKY, BEIOPOIIECHHY O (QYHKIH-
eit anotherFunc(). JIJist TOTO 9TOGBI TEPEXBATUTH OMUOKY, BBIGPOIIIEHHYIO
BHYTpH GJI0KA KOJIa, HEOOXOMMO OCYIIECTBISATH BHI30B € TIOMOIIBIO YTIO-
MSTHYTOTO paHee oriepartopa try. biarogaps emy ¢yHKIms anotherFunc()
CMOJKET OTPEArnpoBaTh Ha BO3HUKIIYIO OIUOKY Tak, Gy/ITO OHA caMa SIBJIsI-
eTcs ee UICTOUHUKOM. A TaK Kak 9Ta (DyHKIIMS TakKe ToMedeHa KI0YeBbIM
CJIOBOM throws, OHa TPOCTO TIEPEIACT OTMTHOKY B BHI3BABIINI €€ KO,

Ecmm (byHKLII/IH He ToMedeHa KJII0YEBbIM CJIOBOM throw, TO BCE BO3HUKA-
Iole BHYTPHU Hee o1NOKKU OHA JIOJIDKHa O6pa6aTbIBaTb CaMOCTOATEJIbHO.

Paccmotpum nipumep us auctunra 36.4.

Jiuctuur 36.4

struct Item {
var price: Int
var count: Int
¥
class VendingMachine {
var inventory = [
"Candy Bar": Item(price: 12, count: 7),
"Chips": Item(price: 10, count: 4),
"Pretzels": Item(price: 7, count: 11)
1
var coinsDeposited = ©
func dispenseSnack(snack: String) {
print("Dispensing \(snack)")
}
func vend(itemNamed name: String) throws {
guard var item = inventory[name] else {
throw VendingMachineError.InvalidSelection
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}

guard item.count > @ else {
throw VendingMachineError.OutOfStock

}

guard item.price <= coinsDeposited else {
throw VendingMachineError.InsufficientFunds(coinsNeeded:
item.price - coinsDeposited)
}
coinsDeposited -= item.price
item.count -= 1
inventory[name] = item
dispenseSnack(snack: name)

}

CrpyKkTypa Item OIMCHIBAET OJIHO HAMMEHOBAHUE TIPOYKTA U3 aBTOMATa
1o npojaxe ezibl. Kiacc VendingMachine onucbiBaeT HEIIOCPECTBEH-
HO caM ammapat. Ero ¢cBoiicTBO inventory SBJsSeTCS CJIOBapeM, COmep-
JKalUM MHGOPMAIUIO 0 HAJWYNUU OlIpe/leJieHHbIX ToBapoB. CBOICTBO
coinsDeposited yKa3bIBaeT Ha KOJIMYECTBO BHECEHHBIX B ammapaT MOHET.
Mertoj dispenseSnack(snack:) COOBIIAET O TOM, 4TO AITAPAT BIAET HEKUIi
ToBap. MeToj| vend (itemNamed: ) HETIOCPEACTBEHHO OOCIYKIBAET MOKYTIKY
TOBapa 4yepes arapar.

[Ipu onpesiesleHHBIX yCAOBUSAX (3alIPOIIEHHBIN TOBAP HEOCTYIIEH, eTo
HET B HAJIMYUHU WA KOJIMIECTBA BHECEHHBIX MOHET HE[OCTATOUHO JIJIST 110~
KYTIKI ) METO]] vend (itemNamed: ) MOKET BBIOPOCUTD OMIUOKY, COOTBETCTBY-
IOTIYIO TIEPEYHCIeHNIO VendingMachineError. Cama peanusaiust METO/A
HCIIOJIB3YET OTePaTop guard JJIsT peau3al[ii IIPEKIEBPEMEHHOTO BBIXO/IA
¢ MOMOIIIo oneparopa throw. OriepaTop throw MTHOBEHHO U3MEHSIET X0/
PaboThI IPOrPaMMBbl, B PE3YJIbTe BLIOPAHHBIIA IPOLYKT MOKET ObITh KYILIEH
TOJIBKO B TOM CJIy4Yae, €CJIM BCE YCJIOBUST TIOKYITKU BBITIOJIHSIOTCSI.

Tak kak MeTo/1 vend (itemNamed: ) 1epezaer BCe BO3HUKAIOIINE B HEM ommo-
KW BBI3BIBAIOILIEMY €r0 KOLY, TO HeOOXOAUMO BBIIIOJHUTD MalbHEHIITy0
00paboTKy O1KIOOK ¢ IIOMOLIBIO OIlepaTopa try uin do-catch.

Peanmuzyem (pyHKIIMIO, KOTOPAs B ABTOMATHUECKOM PEXKUME TIHITACTCS TIPH-
obpecTit Kakoii-mbo Tosap (muctunr 36.5). B naHHOM IpuMepe cioBapb
favoriteSnacks COIEPIKUT yKa3aTesb Ha JIOOUMOE OJIIO/I0 KaKIOTO U3 TPEX
YeJIOBEK.

Jiuctuur 36.5

let favoriteSnacks = [
"Alice": "Chips",
"Bob": "Licorice",

"Eve": "Pretzels",
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]

func buyFavoriteSnack(person: String, vendingMachine: VendingMachine)
throws {
let snackName = favoriteSnacks[person] ?? "Candy Bar"
try vendingMachine.vend(itemNamed: snackName)

}

Cama ¢yHKIUs buyFavoriteSnack(person:vendingMachine:) He MOXKeT
BBIOPOCHUTD OIMIMOKY, HO TaK KaK OHA BBI3BIBAET METOJ vend (itemNamed: ),
JUIS Tiepeadr oMmuOKY BhIle HEOOXOUMO HCIIOIb30BaTh OIlePATOPBI
throws 1 try.

OnepaTtop do-catch

Bri6poc u nepeaya ommbOK BBEPX B KOHIIE KOHIOB J0JKHA BECTH K X
06paboTke TakuM 00pasoM, UTOObI 9TO IIPUHECIO ONIPEAETIEHHYIO HOJIb3Y
[0JIb30BaTe N0 U paspaborurky. [lJist 9TOT0 BbI MOXKETE 3a/1eiiCTBOBATD
orrepatop do-catch.

CUHTAKCUC
do {
try umaBbi3biBaemoro brioka
} catch wabnoHl {
// kog...
} catch wabnoH2 {
// kog...
}

OnepaTtop CoAep>XMWT 610K do M MPOU3BOSIbHOE KONMYECTBO 610KOB catch. B 6rioke do
[IO/KEH COAEPXKATLCS BbI3OB (DYHKLMM MM METOAR, KOTOPbIE MOTYT BbIGPOCUTDL OLIMEKY.
BbI30B OCYLLECTB/ISAETCS C MOMOLLBIO OrepaTopa try.

Ecnu B pesynbTaTe Bbi3oBa 6blia BbibpoLueHa ownbka, To AaHHas olwmnbka cpaBHUBaETCS
¢ wabnoHamn B 6nokax catch. Eciv B 0AHOM U3 HUX HalleHO COBMafeHWe, TO BbINO-
HSIETCS KOA M3 faHHOro 6oka.

Bbl MOXeTe 1Crosb30BaTh KOYEBOE CIOBO where B LWAbnoHax yCNOBUNA.

Bnok catch MOXHO 3ageiicTBOBaTL 6€3 yKasaHus WwabnoHa. B 3ToM cnyyae aaHHbI 610K
COOTBETCTBYET /t060oI ownbke, a cama owwnbka byAeT HaxoAUTbCS B JOKanbHOW nepe-
MEHHOW error.

HMcnonbayeM omeparop do-catch, 4ToObI epexBaTUTh U 06paboTaTh BO3-
MoskHble omOKku (Jmctunr 36.6).

JNluctmur 36.6

var vendingMachine = VendingMachine()
vendingMachine.coinsDeposited = 8
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do {
try buyFavoriteSnack(person: "Alice", vendingMachine:
vendingMachine)
} catch VendingMachineError.InvalidSelection {
print("Invalid Selection.")
} catch VendingMachineError.OutOfStock {
print("Out of Stock.")
} catch VendingMachineError.InsufficientFunds(let coinsNeeded) {
print("HemocTaTouyHo cpeacTB. [loxanyicTa, BHecuTe ewe \(coinsNeeded)
moHeT(bl).")

}

// BbiBOAMT "HepocTaToyHo cpeacTB. MMoxanyiicTta, BHecuTe ewe 2 MoHeT(bl)."

B npusesnennom npumepe yHkius buyFavoriteSnack(person:vendingMa
chine:) BBI3bIBaeTcs B 610Ke do. ITOCKOTBbKY BHECEHHON CYMMBI MOHET He
XBaTaET JI7Is TIOKYTIKY JIIOGMMOH CTafloCTH MOKyTIaTeist Alice, BO3Bparia-
ercs onOKa U BBIBOAUTCSA COOTBETCTBYIONIEE ATOM omubKe coobiieHue.

MNpeobpa3oBaHmne oWnbKM B OnuUMoOHan

Jlnsa npeobpas3oBaHus BLIOPOIIEHHO ONTMOKU B ONI[MOHAIBLHOE 3HAYE-
HHe NCIIOIb3YeTCs OTIepaTop try, a ToqHee, ero ¢opma try?. Ecan B aTom
caydae BRIOPACHIBAETCS ONMHOKA, TO 3HAYECHIE BHIPAKCHUS BHIYMCIISICTCST
Kak nil.

Paccmotpum nipumep u3 auctunra 36.7.

JNuctmur 36.7

func someThrowingFunction() throws -> Int {
//
¥

let x = try? someThrowingFunction()

Ecim GyHKIMs someThrowingFunction() BEIOPOCUT OIINOKY, TO B KOHCTAH-
Te X OKaKeTCsl 3HaueHue nil.

3anpeT Ha BbI6poC oWwWnbKM

B HEKOTOPBIX CUTYaAIMAX MOKHO OBITH YBEPEHHBIMHE, UTO OJIOK KOAA BO
BpeMsI MCIIOJHEHUsI He BBIOpocuT omOKy. B aTOM ciryuae HEOO6X0IUMO
UCIIOJIb30BaTh OepaTop try!, KOTOPBIN COOOIIAET O TOM, YTO JAHHBII
GJIOK TApaHTUPOBAHHO HE BBIOPOCUT OMIHOKY, — 3TO 3aIPEIAeT Mepefady
OIIMOKY B I[EJIOM.

Paccmorpum nmpumep us auctunara 36.8.



450 Yactb VI. HeTpuBManbHble BO3MOXHOCTM Swift

Jinctuur 36.8
let photo = try! loadImage("./Resources/John Appleseed.jpg")

DyHKIUA loadImage(_:) MPOUZBOANT 3aTPY3KY JOKAIBHOTO M300pasKEHNST,
a B cllydae ero OTCyTCTBUA BbiOpachiBaer omuOKy. Tak Kak ykasaHHOe
B Hell n300pakeHe SIBJISIETCST YaCThIO pa3pabaThIBAEMON BAMU TIPOTPAMMBI
Y FapaHTUPOBAHHO HAXOAUTCS TIO0 YKA3aHHOMY aJIPECY, C TIOMOIIIBIO orepa-
Topa try! 11e1eco06pPasHO OTKIIOYUTH PEKUM Mepeiau OMUOKH.

By/pre BHUMATEIBHBI: €CJIN TIPY 3aIpeTe nepegadyn omubKr 60K Kojia Bee
Ke BLIOPOCHUT ee, TO Ballia TTPOTPaMMa IKCTPEHHO 3aBEPIITHTCST.

36.3. OT/NIOXKEHHbIe AeNCTBUSA NO OUUCTKE

Swift mosBossteT onpenenuTs GI0K KOfIa, KOTOPBIH GYIeT BLITOTHEH JIUTITH
10 3aBepIIEHUH BBITOJIHEHUS TeKylell yacTu nporpaMmsl. [lus aToro
CJYKUT OTIepaTop defer, KOTOPBIH COMEPIKUT HAOOP OTIOKEHHBIX BBIPA-
xkernit. C ero TOMOIIBIO BB MOXKETE BBITIOJHUTH HEOOXOANMYIO OUMCTKY
He3aBUCUMO OT TOTO, KaK [TPOM30I/IeT BBIXO/ 13 JAHHON 4aCTU MPOrPaMMBbL.

OtJ/10KeHHbIe AeliCTBHA BBIIOAHIIOTCS B 0OpAaTHOM IOPSAKE, TO €CTh
BHauaJie BBITOJHSETCS OJIOK MOCJIEHETO oliepaTtopa defer, 3aTeM pej-
MOCJIEIHETO U T. [I.

PaccMoTpuM mpuMep MCIIOJb30BaHUs 0JIOKA OTIOXKEHHBIX JeiCTBUI
(suctunr 36.9).

Jiuctmur 36.9

func processFile(filename: String) throws {
if exists(filename) {

let file = open(filename)

defer {
close(file)

}

while let line = try file.readline() {
// paboTa c ¢aitnom.

}
}

B marHOM nipumMepe oreparop defer IPOCTO 00eCIEUMBAET 3aKPBITHE OT-
KPBITOTO paHee (aiia.



HeTpuBuanbHoe
NCNosib30BaHUE
onepaTopos

BoI yike MO3HAKOMUIIUCH ¢ HOBIITIM KOJHYECTBOM OTIEPATOPOB, KOTOPBIE
npeocrasisger Swift. OHaKO BO3MOKHA CUTYAIVsT, B KOTOPOI JIJIsT BAITUX
COOCTBEHHBIX OOBEKTHBIX TUIIOB JIAHHBIX 9TH OMEPATOPBI OKAKYTCST OeCIio-
JIe3HBIME. B TakoM citydae BaM OTPeOYETCsT CAMOCTOSATENHHO CO3/IaTh CBOU
peasM3aIui CTaHapPTHBIX OMEPATOPOB UJTH TIOJTHOCTBIO HOBBIE OTIEPATOPHL.

37.1. OnepaTopHble PyHKUMM

C 1oMomIbIO OTIEepaTOPHBIX (DYHKIMIT BbI MOXKeTe 00eCIIeUYnTh B3auMO-
nefcTBIE COOCTBEHHBIX OOBEKTHBIX TUIOB MOCPEACTBOM CTAHAAPTHBIX
oreparopoB Swift.

[TpeamnonoKum, 94To BbI pa3paboTagn CTPYKTYPY, OTUCHIBAIONLYIO BEKTOP
Ha rockocTu (smuetunr 37.1).

JNuctmur 37.1

1 struct Vector2D {
2 var x = 0.0, y = 0.0
3 1}

CnoiicTBa x 1 y TIOKa3bIBAIOT KOOPAMHATHI KOHEYHOI TOYKM BekTopa. Ha-
YajbHasd TOYKA HaXOAUTCA AUOO0 B TOUKe ¢ KoopauHaTamu (@, ), b0
B KOHEUHOI TOUYKE MPEJIbIYTIETO BEKTOPA.

Ecau mepes BaMyu BO3HUKHET 3a/1a4a CJIOKHUTH /IBA BEKTOPA, TO MPOIILe
BCETO BOCIIOJIb30BAThCS OIIEPATOPHOIT (DYHKIMEN 1 cO31aTh COOCTBEHHYIO
peayu3aluio oneparopa cJaokenus (+), Kak IoKa3aHo B jiuctunre 37.2.

Jiuctmur 37.2

func + (left: Vector2D, right: Vector2D) -> Vector2D {
return Vector2D(x: left.x + right.x, y: left.y + right.y)
}
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let vector = Vector2D(x: 3.0, y: 1.0)
let anotherVector = Vector2D(x: 2.0, y: 4.0)
let combinedVector = vector + anotherVector

3nech oniepaTopHas (BYHKIIMS Onpe/iesieHa ¢ UMEHEM, COOTBETCTBYIONINM
oreparopy cyoxkeHust. Tak KAk OMepaTop CJOKEHUs SIBJISIETCST OMHAPHBIM,
OH JI0JIKEH MPUHUMATh JiBa 3alaHHbIX 3HAUEHWS U BO3BPAIlaTh Pe3yJIbTaT
CJIOKEHMUSI.

Curyanust, Kor/ia HECKOJIbKO 00BEKTOB UMEIOT OJTHO ¥ TO Ke uMst, B Swift
HOCHUT HazBaHwue nepezpysku. C TaHHBIM MOHSITHEM MBI YK€ HEOJHOKPATHO
BCTPEYAJIUCH T10 XOJIY UTEHUST KHUTH.

MNpeduKcHbIE U NOCTHUKCHBIE OnepaTopb!

Orneparop CJI0KeHUsI SIBJISIETCST OUHAPHBIM WH(MUKCHBIM, TO €CTh OH CTa-
BUTCS MEXIY ABYMS omiepangamu. [loMrnMo MH(GUKCHBIX OTIEPaTOPOB,
B Swift cymecTByfor npedurcubie (IPeAlIeCTBYIOT OlEPAH/Y) U TOCT-
(pukcHbie (caeayIoT 3a OIepaHoM ) OTIEPATOPHI.

[l71s1 meperpy3ku IpeUKCHOTO WU MOCT(MUKCHOTO OTIePaTopa Mepes 00b-
SIBJIEHUEM OIlepaTOPHOH (PyHKIUU HE0OX0IUMO yKazaTb MOAM(UKATOP
prefix njan postfix COOTBETCTBEHHO.

Peanusyem nipeuKCHBIN OllepaToOp YHAPHOTO MUHYCA JIJIsT CTPYKTYPBI
Vector2D (siuctuHT 37.3).

JNuctnur 37.3

prefix func - (vector: Vector2D) -> Vector2D {
return Vector2D(x: -vector.x, y: -vector.y)
}
let positive = Vector2D(x: 3.0, y: 4.0)
let negative = -positive // negative — 3k3emnnap Vector2D
// co 3Hayenusmu (-3.0, -4.0)

Bnaromaps cospanuio onepaTopHOl (YHKIMK MBI MOXKEM MCIIOTb30BATh
YHapHBIA MUHYC JIJIST TOTO, YTOOBI Pa3BEPHYTh BEKTOP OTHOCUTEIBHO Ha-
yaja KOOp/INHAT.

CocTaBHOW ornepaTop NpUcBanBaHUs

B cocTtaBHBIX ollepaTopax MpUCBaMBaHU ONIEPATOP MPUCBAMBAHUS (+)
KOMOUHHUPYETCSI € APYTUM OTepaTtopoM. J[Jist eperpy3Ku COCTaBHBIX
OI1epaTOPOB B OIIEPaTOPHOU (DYHKIIMK TIepBbIil NepejaBaeMblil apryMeHT



naea 37 e HeTpuBManbHOE UCMONb30BaHWE ONepaTopoB 453

HEeOOXOIMMO C/IeJIaTh CKBO3HBIM (inout), TaK Kak MMEHHO ero 3HauyeHue
OyzleT MEHSTHCS B XOJI€ BBIIOJTHEHUS (DYHKIUH.

B nuctunre 37.4 npuBeien npuMep peajnusaliii COCTABHOTO OIllepaTopa
MIPUCBANBAHNS-CIIOKEHUS JIJI5T 9K3EMIIJISTPOB TUTIA Vector2D.

JNnctuur 37.4

func += ( left: inout Vector2D, right: Vector2D) {
left = left + right

¥

var original = Vector2D(x: 1.0, y: 2.0)

let vectorToAdd = Vector2D(x: 3.0, y: 4.0)
original += vectorToAdd

// original Tenepb umeeT 3HayeHus (4.0, 6.0)

Tak kKax oreparop c1oxKeHus OblLI 00bsIBIEH paHee, BaM HET HY:K/Ibl Peasiu-
30BBIBATH €T0 B TeJie JaHHOi (DyHKIuu. Bbl MOKeTe POCTO CJIOKUTD JBa
3HaueHusd Tuma Vector2D.

O6parnTe BHUMAHE, YTO MEPBLIN BXOAHOI apryMeHT (hYHKIUHU SABJISIETCST
CKBO3HBIM.

OnepaTtop 3KBMBANEHTHOCTU

[Tosb3oBaTEIbCKIE OOBEKTHBIE TUITBI HE COEPKAT BCTPOEHHOMN peasinsa-
I[[IH OTlepaToOpa IKBUBAJEHTHOCTH, TI03TOMY YTOObI CPABHUTD J[BA 9K3EM-
TISIPa, HEOOXOANMO TIEPETPY3UTH TAHHbII OMepaTop ¢ TTOMOIIIO oTepa-
TOPHOI (DYHKIUU.

B caemytomniem npuMepe nMpuBeieHa Peaau3ains ornepaTopa 9KBUBAJIEHT-
HOCTH U OTlepaTtopa HeaKBUBaJIeHTHOCTH (JucTuHr 37.5).

JNuctmur 37.5

func == (left: Vector2D, right: Vector2D) -> Bool {
return (left.x == right.x) && (left.y == right.y)

}

func != (left: Vector2D, right: Vector2D) -> Bool {
return !(left == right)

}

let twoThree = Vector2D(x: 2.0, y: 3.0)

let anotherTwoThree = Vector2D(x: 2.0, y: 3.9)

if twoThree == anotherTwoThree {
print("3Tu gBa BeKTOpa 3KBUBANEHTHbI. ")

}

// BbBOAUT "OTWM ABa BeKTOpa SKBUBANEHTHbI. "
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B onepartopHoii hyHKIMK == Mbl peajii3yeM BCIO JIOTUKY CPAaBHEHU JABYX
9K3EMILIAPOB TUlla Vector2D. Tak kak gannagd GyHKIM Bo3BpanaeT false
B CIy4ae HEOKBUBAJIEHTHOCTH OIEPATOPOB, MBI MOJKEM HCIIOIL30BAThL €€
BHYTPHU COOCTBEHHON peain3aiiii oreparopa He9KBUBAIEHTHOCTH.

37.2. lNonb3oBaTenbckme onepaTopsbl

B jromosinenne K craHIapTHBIM OTiepaTopaMm si3bika Swift Bbr MozkeTe orrpe-
nesisith cobctBeHHbie. COOCTBEHHBIE OMEPATOPDI OOBSIBISIOTCS € TIOMOIIBIO
KJII0YEBOTO CJIOBA operator U MOAMMPUKATOPOB prefix, infix 1 postfix
npUYeM BHaYajIe HeoOX0AMMO 0OBABUTH HOBBIN OTIEPATOP, a YKe MOTOM
3aJ1aBaTh €r0 HOBYIO Peajin3alliio B BUJIE ONEPATOPHON (DYHKIIUN.

B creytommenm npuMepe peasnsyeTcst HOBBIH OIIepaTop +++, KOTOPBIH CKIIa-
JIbIBAET 9K3EMILISAP THIIA Vector2D caM ¢ coboil (siuctunr 37.6).

Jinctuur 37.6

prefix operator +++
prefix func +++ (vector: inout Vector2D) -> Vector2D
{
vector += vector
return vector
¥
var toBeDoubled = Vector2D(x: 1.9, y: 4.0)
let afterDoubling = +++toBeDoubled
// toBeDoubled Tenepb umeeT 3HayeHus (2.0, 8.0)
// afterDoubling Takxe umeeT 3Ha4yeHua (2.0, 8.0)



YacTb VII.
BeBeneHue B MOBUITbHYIO
pa3paboTKy

Bbl NMpoLun BeCb NpeasiaraeMblii MaTepuan, U eciv BbIMOMHWUAM BCe 3aAaHus,
TO MOXETEe C MOpAOCTbIO CKa3aTb, YTO MMEETE HaBbIKM MPOrpaMMUPOBAHMS Ha
Swift. Ho npv 3ToM A0 Hallel OCHOBHOM LIeNN «Co3AaHUe NpUoXeHuin nog i0S»
NpeacTouUT NpPeoaosieTb 6ONbLLON MyTb.

Kaxzasi U3 nocneaytowmx rnas B KHure 6yaeT BallMM NPOBOAHWUKOM Ha Hener-
koM nyTv Apple-paspaboTumka. HecMOTps Ha TO YTO A0 3TOr0 Mbl 3aHUMAIUCh
He MO6WNIbHON pa3paboTKoW, a CO3A4aHMEM KOHCOMbHbIX NMPUIOXEHUIA AN Ha-
CTO/IbHOrO KOMMbIOTEpPa, Halleli OCHOBHOW 3aayei HbI10 13yueHne BaxHENLINX
3NeMEHTOB UHTepdelica Xcode M NPOXOXXAEHWE HAaYasbHbIX 3TarnoB B BOMPOCax
B3aMMOAENCTBUS C HUM.

Mpuwno BpeMs nNepenTn K Hanbonee MHTEPECHOW Teme: paspaboTke noa Mo-
6unbHyt0 onepaumoHHyo cucteMy. CKOpO Bbl MPAKTUYECKN CaMOCTOSITENbHO
Co3AaanTe HECKONbKO MPOCTENLIMX MPUSIOXKEHUN, KaXkaoe U3 KOTopbiX 6yaeT
HarnpaBleHo Ha M3y4YyeHue BO3MOXHOCTeN Xcode. B npouecce pa3paboTku Mbl
pa3bepeM MHOXECTBO HOBbIX (OYHKLIMOHAMBHbIX 3/IEMEHTOB U TaKuUX MOHSTUMN,
Kak storyboard, view controller, Interface Builder, user interface, MogancHble
OKHa, KHOMKW, HaAMMUCKU U MHOrOe-MHOroe Apyroe.

[JepxuTech kpenye, 6yaeT oYeHb MHTEPECHO!

v/ nasa 38. Pa3paboTka npunoxexus nog i0S
v/ Tnaea 39. MNaTTepHbl NPOEKTUPOBaHMsl Npu pa3paboTke B Xcode



Pa3spaboTka
npunoxeHusa nop i0S

OueHb BasKHO, YTOOBI BbI OTPYKAIKCH B pa3pabOTKY IIaBHO, Ge3 PHIBKOB
B U3yYeHMN MaTepuaja. Mbl OyzeM MaKCUMalbHO HOAPOOHO pasbuparh
Ka Kbl 1I1ar, OCTaHABJMBASACH HA HOBBIX U MOKA €Nl HEM3BECTHBIX T10-
HATUSAX U MexaHu3Max Xcode.

B a10i1 r1aBe BbI BliepBble repefiieTe K CO3AaHnI0 IPUIIOKEHNS, UMEIOIIero
MyCTh MUHUMAJIbHBIH, HO JIEHCTBYIOMUIA (DYHKITMOHAT.

38.1. Co3paHue npoekta MyName

Ceiiuac MBI IPUCTYTIMM K CO3/IaHUIO TIpocTeiiniero iOS-npuioxenus,
B TIpotiecce pazpaboTKH KOTOPOTO BB MO3HAKOMUTECH C HEKOTOPHIMHU Oa-
30BBIMU TOHSITHSIMU 1 (DYHKIIMOHATLHBIMEI BO3MOKHOCTSIMHU.

3ANAHUE

Cozpalite HOBbIN NpoekT Anst nnatdopmel iOS TMna Single View Application ¢ nmeHem
MyName.

[Ipesxe yeM OPUCTYIUTD K pa3pabOTKe TPUIOKEHUsI, 00PaTUMCS K pe-
maktopy mpoekta. Ceffuac B HeM 0TOOPAsKAIOTCS HACTPOWKH BATITETo TPH-
snoxkenus (puc. 38.1).

HamnomHI0, 4TO M3MeHeHNe HaCTPOeK IIPOeKTa JOCTYITHO B TOM CJIyyae, KOr-
1a B Project Navigator BBIOpaH KOPHEBOI 0OBEKT iepeBa pecypcoB (B TaHHOM
caydae aTo MyName).

B BepxHeit yactu paboueil 061acTH PacIIoNoKeHa TAHe b BKIAJIOK, C MO~
MOTIIBIO KOTOPOH MOKHO TIePEeMEINAThCA MEKIY PA3JIUYHBIMUA TPYITIAMU
HacTpoek. B nacrosAuuii MOMEHT akTUBHA BKJIa/iKa General, 1 IMEHHO ee
coctaB otobpaxkaercss B pegakTope mpoekta. C ee mOMOIIBIO BbI MOJKETE
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Puc. 38.1. HacTpoiiku npoekta MyName

N3MEHUTH OCHOBHBIE HaCTpOfIKI/I Balllero MpuJIoOXKEeHW A, B TOM YNCJIE PAJL
T€X, KOTOPbIE ObLII YKa3aHbl IPU CO3/IaHWUU ITPOEKTA.

Bce napametpnl Bkianku General paszesieHbl Ha pasfesnl. Paznen Identify
COZEPIKUT CJIEAYIOLINE ITAPAMETPBL:

Q Display Name — uMs TIpOEKTa, KOTOPOE BbI 33/[aBAJTH TP €T0 CO3/IaHUN.
3HaveHue JIAHHOTO TI0JIs He TIO/ITIEXKUT PeJlaKTHPOBAHUIO.

Q Bundle Identify — ujenTrduKaTop MPOyKTA.
Q Version — BepCUS MIPUTOKEHU.
QO Build — HOMED COOPKU IPUIOKEHHUSL.

[Tpexae yeM BBl pa3MecTUTE CBOE HOBOE MPUJIOKEHWE B MarasmHe
AppStore, ero HeoOXOAMMO HOANKUCATH ¢ ITIOMOILBIO (B POBOIL ITOAIINU-
cu. Bo3aMoxkHOCTD (MM HEBO3MOKHOCTD) COBEPIIIEHUS 3TOM OTlepainn
yKaszaHa B pasjeJie Signing. O6paTuTte BHUMaHMe Ha pasjes Deployment
Info. B HeM cojep:kaTcs napaMeTpbl, HEIIOCPEACTBEHHO BJAUIONINE Ha
pabory mpuioxenus. Tak, Hanpumep, mapamerp Devices ompeesier
yCTPOWCTBA, IO KOTOPbIME GyeT paboTaTh Ballle MPUJIOKeHNe, 3Ha-
geHue Universal TOBOPUT O TOM, 4TO Ballle PUIOKEHIE OyeT paboTaTh
kak oz iPhone, tak u mox iPad. IlenkuuTe 10 BBINAAAOIIEMY CIICKY
u BeiOepuTe iPhone.
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38.2. Interface Builder, Storyboard

n View Controller

[Tpumnwio Bpems nepeiiT K paspaboTKe 1M0Jb30BaTeIbCKOro MHTepdeiica
(User Interface, coxkpamienno UT) Bariero npuioxeHust.

BarissauTe Ha Project Navigator: TaM TTOSBUJIOCH MHOKECTBO HOBBIX, 11O
CPaBHEHUIO C IIPOEKTOM KOHCOJIBHOTO MTPUJIOXKeHUs, pecypcoB (puc. 38.2).

BERZQAQASGEo B
¥ [ MyName ?
¥ | MyName

[} AppDelegate. swift

ViewController swift
|_ Main storyboard
[E5] Assets.xcassets
I__ LaunchScreen.storyboard
=) info.plist

¥ [ MyNameTests
I’i MyMNameTests.swill
5 Info.plist

¥ | | MyNameUlTests
|-i MyMameUlTests.swift
|2 Info.plist

b || Products

Puc. 38.2. CtpykTypa npoekta MyName

NMPUMEYAHUE O6paTtute BHUMaHWeE, YTO B C/lyyae, €Cniv Npu CO3AaHWM NpoekTa Bbl
He CHs/M ranoykm ¢ nyHkToB Include Unit Tests u Include UI Tests, B cTpykType npoekTa
6yayT pacnonoxeHsbl nankv MyNameTests 1 MyNameUITests.

PaccMoTpeHune ux coaepXxmmoro u BO3MOXHOCTEN TECTUpPOBaHuA I'IpW'IO)KEHVIVI BbIXOAUT
3a paMKu TEMbI [LaHHOW KHUIW.

Daiinbr ¢ pacimpenueM swift (AppDelegate.swift 1 ViewController.swift) co-
JIepsKaT UCXOMHBIN Ko/ npuioxkerus. MDaitasl ¢ paciumpenneM storyboard
(Main.storyboard u LaunchScreen.storyboard) panee nam He BcTpedasuch. OHu
npeaHasHaueHbl st cospanus Ul npumoskeHust, u 910t mporecc B Xcode
OYeHb MPOCT U MOHSATEH, C HUM Mbl BCKOpe no3dHakomuMcs. [leaknuTte mo
aitry Main.storyboard B 06acTit HaBUTAIIIMY 1 0OpaTHTE BHUMAHIE Ha TO,
Kak n3menuscs Project Editor (puc. 38.3). [lepesn Bamu OTKPBIJICS PeIaKTOP
unrepgeiica (Interface Builder, coxpamenno IB).

Interface Builder oGecrieurBaeT ya0O0HBINH BU3yalbHbIH CII0OCOO CO3MaHMSs
n pexaktupoBanus Ul npumnoxenuii. C momonisio IB cosnaercs pac-
KajpoBka (storyboard), cocrostiast u3 olHOTO WM HECKOTBLKUX PabOUnX
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8 ¢ > [ MyName ) [ MyName ) |5 Main storyboard ) (1) Main storyboard (Base) } No Selection
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Puc. 38.3. Pepaktop nHTepdelica

HKPaHOB 1 HabOpa CBA3el MKy STUMU dKpaHaMu. Kaxablil OT1ebHbIN
paboumnii sKpaH Ballero NpUIoKeHUs HasbiBaeTcs cieHol (scene). C 110-
MOIIbIO PelakTOpa MHTepdeiica Bb MOXKeETe CO3/aTh HEOOXOANMOE KOJIU-
4eCTBO ClieH 1 00eCIeYnTh X B3aUMOIeNCTBIE MexXIy co0oii. 1 Bce aTo
MOZKeT ObITh C/IeIaHo Ge3 eMHOI CTPOYKU Koja!

Ceiiuac storyboard Barirero mpuiosKeHsT COCTOMT BCETO M3 OHON CIEHDI.

NMPUMEYAHME Bo BpeMmsi cBoeli paboTsl Interface Builder BzaumoaeicTsyet ¢ daii-
namn xib (oHn He oTobpaxkatoTcs B Project Navigator, Bbl MoxeTe yBMAETb MX NULIb
B halinoBoi cucTeMe, B Manke ¢ NpoeKkToM). 3TO 0bbIYHbIE TEKCTOBbIE thalinbl, UMetoLLmne
XML-cbopmaT 1 onuckiBatoLmne rpadrueckre aneMeHTbl nHTepdelica. Storyboard-daiinsl,
B CBOIO 0Yepesib, KOMMOHYIOT MHOXECTBO Xib-thalinoB. YnTas JOKYMEHTALWMIO MU CTaTby
0 pa3paboTke B Xcode, Bbl MOXETe BCTPETUTL YNOMMHaHUS nib-aiinos. B HacToswee
BpeMmsi nib-opmaT ABNSETCA yCTapeBLWwmnM, eMy Ha CMeHy npuLuen Xib, Ho B cuny uctopu-
YECKMX MPUYMH Takue chalnbl Nopolt Bee elle HasbiBatoTcs nib.
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O6parute BHUMaHWE Ha Jump Bar (aHes b mepexo/a), pacioioKeHHYIO
npsamo Haj Interface Builder (puc. 38.4). ITo oyeHb MOJIE3HBIH PyHK-
IHOHATHHDI asmemMeHT Xcode, ¢ €ro TOMOTIBIO, TAK JKe Kak 1 B Project
Navigator, BbI MOKETE BHIOMPATh PECYPC, KOTOPLIN TpeGyeTcst 0TOOPasuTh
B pelakTope TpoekTa. B nasbHelinieM Bbl OyjeTe OYeHb YACTO €T0 MC-
110J1b30BaTb.

“ BB MyName » [7] Mybame } 2] Main b [ wain b |Base) } No Selection ‘

Puc. 38.4. Jump Bar, npegHasHaueHHbIN Ans nepexoga Mexzay pecypcamu npoekTa

Panee na aTare co3manus IpoeKTa B KauecTBe abaona 6T BEIOpaH Single
View Application, 4TO JJOCJOBHO MEPEBOAUTCA KaK <IPUJIOKEHUAE C OJHUM
orobpaskeHneM». B cootBeTcTBUM ¢ 3THM 11abJ0HOM (haiir Main.storyboard
COIEPKUT OJIHY CIIEHY, TO €CTh OMH paboumii SKpaH MPUITOKEHNsT (BePHU-
tech k puc. 38.3). Co BpemeneM storyboard Baiero mpuioKeHnust MOKeT
0063aBeCcTUCH OOJIBIITIM KOJImIecTBOM ciieH. [Ipumvep storyboard ¢ Gosrbimm
KOJIMYECTBOM CII€H NIpUBeeH Ha puc. 38.5.

T e

Puc. 38.5. Storyboard ¢ 60nbWMM KONMYECTBOM CLIEH

Kak rosopuioch panee, B cocras storyboard s1060ro npusioskeHust BXOJSAT:
Q O/HA UJTK HECKOJIBKO CIICH;

O CBA3U MEXY ClleHaMu.
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HpI/I 9TOM B J110060ii CII€HE MOJKHO BbI/ICJINTD CJICAYIOHINE 9JIEMEHTDI:

O orobpaxenus (views, Cpeiid MPOTPAMMUCTOB TaKKe Ha3bIBaEMbIE
<BBIOIIKAMU» ) TpahUIeCKUX 2JI€MEHTOB CIIeHbI (KHOIOK, HA/IHCEN,
TabIUI U T. 1.);

QO JZOIOJHUTENbHBIE dJIeMEHTHI, obeciiedynBaromie GyHKIMOHATBHOCTh
CII€HBL.

OTrob6paskeHust MOTYT BXOJIUTH B cOcTaB APyT apyra. OHu siBistotest Ga-
30BBIMM CTPOMTENbHBIMU OJIOKAMM, U3 KOTOPbIX U cozpaercs Ul npuito-
JKeHue.

NMPUMEYAHMUE Bbl HaBepHsika NOMHUTE, Kak MCMOSb30Bav BIOXEHHbIE ApYr B Apyra
oTobpaXkeHust Npu pa3paboTke MPWUIOXKeHWs!, NO3BOJISIOWEro ABUraTh Waprku B Xcode
Playground.

B nieBoit wactu Interface Builder Haxoymcst Document outline (cxema jiokymeH-
ta) (puc. 38.6). Ecau oto6pasutsb Bee BioKeHHBIE B View Controller Scene
AJIEMEHTBI, TO BBl YBUANTE MOJHYIO CTPYKTYpPY Batiero storyboard. Ecim
Project Navigator 1I03BOJISIET BaM IOJIYYUTD TOCTYII K PA3JIMUHBIM PECYpPCaM
[IPOeKTa, B TOM uncie K storyboard-daiinam, To 61arogapst Document outline
BbI [IOJTyYaere 0YeHb yA0OHBIN crtocob A0CTyIA K 91eMEHTaM, BXOISIIIM
B cocTas storyboard.

v [E] view Controller Scene
¥ () View Controller
v @I View
Safe Area

(il First Responder
Exit

—> Storyboard Entry Point

Puc. 38.6. CtpykTypa storyboard

IToka uto storyboard cocTonT Beero 13 oiHOII CLIeHbI, KOTOPbIE HA3bIBAIOT-
cst View Controller Scene B Document outline. OH, B cBOIO o4epesib, COCTOUT U3
CIIEZYTOTINX JIEMEHTOB:

Q View Controller — 3T0O 04€Hb BasKHBII 0OBEKT, OT KOTOPOTO BO MHOTOM
3aBuCHT (yHKIMOHUPOBaHue cienbl. OH 3arpysKaer ClleHy Ha 9KpaH
Balllero yCTPOMCTBA, a TAKKe CJIEANT 3a IIPOMCXOASAIINM Ha cieHe. [lo-
HOJIHUTENBHO OH obecreunsaeT 3h(MEKTUBHBINA U OAHO3HAYHBIN TOCTYIL
K J11000My U3 00bEKTOB, CO3IaHHbIX B IIPe/esiax ClieHbl (Harpumep,
K KHOTIKaM).
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Q View ompezessieT HEIIOCPEACTBEHHO caMy CLIeHY, a TOYHee, 9K3eMILIAD
KJ1acca UIView, KOTOPBIi sIBJISIETCS] BU3yaJIbHBIM MaKeTOM, 3arpy>KaeMbIM
1 oToOpaskaeMbIM cpezicTBamu View Controller Ha 9KpaH BAIIEro yCTpoii-
cTBa. View — 3TO Mepapxudeckast CTPYKTypa, a 3HAYUT, OTOOPasKCHUS
PasINYHBIX rpauuecKux 2J1eMEHTOB MOTYT CO3/IaBaTh JIEPEBO M BXO-
JINTH B COCTaB JIPYT /ipyra. PaHee BbI BCTpEUaINCh ¢ KIaccoM UIView Tpu
cozpanmnu nuTepakTuBHOro Xcode Playground. Ecim oI mesikueTe mo
nkoHke View B Document Outline, To Xcode aBroMarnyecku 1ojaCcBeTUT
KBaJIpat, COOTBETCTBYIOIIIIT 9KpaHy Ha Balieil ciieHe B storyboard.

QO Safe Area onmuchIBaeT CIIEHY MPUJIOKEHUS, UCKI0Yas BEPXHUIT Gap
C JIAHHBIMY O COTOBOI ceTH, 3apsiie 6Gatapen u APYroid CUCTEMHOMN
nHpopmarmeii.

QO First Responder Bcerga ykasblBaeT Ha 00BEKT, C KOTOPBIM I10JIb30Ba-
TeJIb B3aUMOJEeNHCTBYeT B HaHHbIiI MoMeHT. IIpu pabore ¢ iOS-1pu-
JIO’KEHUSIMU T0JIb30BATEJb IIOTEHIIUATBHO MOXKET HAYaTh B3aMMO-
JeficTBAE CO MHOTUMU 3JIEMEHTAMHU, PACIOJIOKEHHBIMI HA CIlCHE.
Hanpumep, eciiut oH Hauasr BBOAUTD JIaHHbIE B TEKCTOBOE TToJ1e (tetxfield),
TO UMEHHO OHO U Oy/IeT SIBJsIThCs first responder B IaHHBI MOMEHT.

Q Exit cayKUT eIMHCTBEHHON crienu(ruUuecKoil 1eJIn U UCIIOJIb3YeTCs
TOJIBKO B MMPUJIOKEHMSAX C MHOKECTBOM cileH. Korma BbI cosiaete mpo-
rpaMMy, KOTOpasl IIepeMEILAeT II0Ib30BaTe sl MEKLY HaOOPOM 9KPAHOB,
TO exit 06eCTIeYnBAET MepeMeIeHIe K OTHOMY U3 PEBIIYIIIX 9KPAHOB.

Q Storyboard Entry Point aBJisgeTcsa yKazaTesieM Ha TO, Kakas UMEHHO CLieHa
Oyner oToOpaskeHa Py 3aIyCKe TPUI0KEHNUSI.

MPUMEYAHMUE He nepexuBaiiTe, eciv npeaHasHauyeHne Kakux-nmbo (Mnm Bcex) ane-
MEHTOB BaM He B MOJIHOW Mepe NoHATHO. CO BpeMeHeM Bbl NMOpaboTaeTe C KaXKAbIM U3 HIX.

MPUMEYAHUE CrouT OTMETUTb, YTO yKa3aHHas Mepapxusi CLUeHbl SIBNSIETCS YCIOB-
HoOW: Hanpumep, anemeHThl Storyboard Entry Point n Exit onucbiBatoT cBsiau CLeH, a pa-
Hee Mbl FOBOPU/IN O TOM, YTO CBSA3M SIBASIOTCA COCTABHOM YacTbio storyboard, Ho He cue-
Hbl. Moxoxas cuTyaums u ¢ View Controller: no cyTn, OH He BXOAWUT B COCTaB CLEHbl — OH
obecneunBaeT ee pabory.

B Xcode 9 6bu1 1o6aBiieH HOBbII 2yieMeHT Safe Area. Ero nosiiienue cBg-
3aHo ¢ BbIxogoM iPhone X (1 ero skpanom HeoOBIYHON (GOPMBI) U 110-
SIBUBIITUMCST B CBSI3M C 9TUM HOBBIM MOJAXOJOM K paboTe cO CIeHaMHU.
B npaBoii nanesn otkpoiite File inspector u B3rsistHUTE B pasjen Interface
Builder Document (puc. 38.7). B Hem pacrniosioxken mepeksouatesb Use Safe
Area Layout Guides, ¢ TOMOTIbI0 KOTOPOTO MOKHO BBIOPATh BapUAHT PabOThI
CO CIIeHO# (MCcT0JIb30BaTh Safe zone WM CTapbIil BAPUAHT).
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bhbes ¢ 0 Q@

Identity and Type
Narme Main.story board
Type | Defoult - Interface Builder... B
Location  Relative to Group 2
Hasn. Iproj/Main.storyboard 5
Full Path fUsers{Strij/Angexc. Onckf
Khura Swift/PLC npockri)

MyName/MyNama/
Bage.lproj/Main.ctoryboard ©

On Demand Resource Tage

Tags |

nterface Bullder Decument

Opens in | Latest Xoode (2.0) n
Builds for | Deployment Target (11.1) n

B Use Auto Layout

Lise Trait Variations

Puc. 38.7. MNMepekoyatens Use Safe Area Layout Guides

Y6ep1/1Te rajlouKky IepekJrodaresisa u O6paTI/ITe BHUMaHUe HAa U3BMEHEHUs
B Document outline. 13 View Controller 1icue3 Safe zone, HO IIOSIBUJINCD [[Ba

HOBBIX 9JIEMEHTA:
QO Top Layout Guide OIKMCHIBAET <IAIIKY» BaIlero MPUI0KEHIs, OObIYHO

PACIIOIOKEHHYIO cpasy ok cratycbapoM ¢ yacamu (puc. 38.8).

0141 AM -
Home Reload

Puc. 38.8. lNpumep «Lwianku» NpunoxeHns

O Bottom Layout Guide onuchIBaeT <o/ Bal» BAIIETrO IPUIOKEHUST, OOBIYHO
PacmoJIo;KeHHBIH B caMOM HU3Y clienbl (puc. 38.9).

w 0 @ B

Coneaer  wymuse

Q_J

Puc. 38.9. NMpumep «noasana» npuioXxXeHus
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B cienyromeii Bepcun Xcode maHHbIil HYHKIMOHA, BEPOSITHO, OyaeT
MOJIHOCTBIO yZiaJieH. B ¢BSA3M ¢ 3TUM 1TOCTaBUM TaIOUKy Harpotus Use Safe
Area Layout Guides 1 B qasbHeliieM Oyem pabotaTh KMEHHO ¢ Safe zone.

OaH1UM U3 IIYHKTOB B cXeMe JIOKyMeHTa siBJisgercs View Controller (KoHTpOJI-
Jiep 0ToOpazkeHus ). 3aIlOMHUTE, JAHHbIIA KOHTPOJLIEP B IeHCTBUTEILHOCTU
He BXOAUT B COCTaB CILIEHbI, OH JIMIIb obeciieunBaeT ee orodpaxenue. View
Controller — 9T0 BHEUTHWIT 0OBEKT, MTpeIHA3HAUYCHHBIN JJIsT YIIPABICHUS
acCOLMMPOBAHHOI ¢ HUM CLIEHOI 1 HaGopoM 0TOOpPaKEHMIT, BXOMAIIIX
B 9Ty CIIEHY.

MPUMEYAHUE UYyTtb nosxe Mbl nogpobHee pasbepem, uto Takoe View Controller
1 KaK OpraH13yeTcsi ero B3avMOCBsi3b C OTOGPaXKEHUSIMU.

HexoTopbie aieMeHThI Ha TTAHEJIU CTPYKTYPBI CIIEHbI UMEIOT COOTBET-
cTBYIONIME UM Tpaudeckue asieMeHThl Ha camoii ciieHe (puc. 38.10). [To-
IIeJIKaiiTe Mo BceM aieMeHTaM B Document outline 1 mocMoTpute, 4To Oyaer
MO/ICBEYNBATRHCST Ha M300PAKEHIN CIIEHBI CITPaBa.

w [£] View Cantrolior Scune

W [ view
I First Respander
Fult

=* Blayboard Eniry Point

l

- _— _4

Puc. 38.10. CooTBETCTBME 1EMEHTOB CXEMbI 3/1IEMEHTaM CLiEHbl
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MPUMEYMAHME Ecnv B BepxHel YacTu Balleil CLEeHbl BMECTO TPEX 3HAUYKOB OTObpa-
xaeTca Hapnuck View Controller, TO Ans Mx OTOBGpPaXKeHUs1 AOCTATOYHO LUENKHYTb Mo
Nt060My 3NIEMEHTY Ha NaHenM CTPYKTypbl CLIEHbI.

38.3. Pa3pabotka npoctenwero UI

Y6enurech, uTo B Project Navigator haiii Main.storyboard sIBJIsSIeTCSI aKTUBHBIM,
a B pe[lakTope IpoekTa oTobpaxaercs Interface Builder.

IIpu paspaborke rpadudyeckux npuaokenuii Xcode mo3BoJIgeT UCIIOIb-
30BaTh M1a0JOHBI BU3YaJbHBIX 3JIEMEHTOB, TAKUX KAaK TEKCTOBOE MOJIE,
HaAIINUCh, ITOJISYHOK, KHOITKa 1 MHOTHE /IpyTHUE, KOTOpbIE MOTYyT 6BITB I10-
JIe3HBI BO BpeMs pa3paboTku rpadudeckoro unrepdeiica mpuaoxKeHuii.
Il moctyma k 6ubroTeke 06BEKTOB HAKMUTE KHOTIKY Library (| ® |), pac-
HOJIOKEHHY0 B Toolbar, mocJie 4ero mnepej| BaMu MOSIBITCS BCe JOCTYITHbIE
anemeHThl (puc. 38.11).

Q, Objects

Labe| Label - A variably sized amount of STalC TeaL.

Butt Buttan - Intereapts tauch puants and ands an action massagn tn a targat
ULON gpject wnen ics rappea.

Sagmantad Cantral - Displays multipla segments, aach of which
TUNCTIONS 35 & QISCrete butan.

T Teuxt Field - Displays aditable text and sends an action message to 3
ext target ahjact when RRTU IS tappad

/" ™, Slider - Dieplays a continucus range of values and allowe the eelectian of
a gingle value.

™\ Switeh - Displays an slement ehowing the boolean state of a value, Allows
_/ tapping the control to toggle the value.

"?# Activity Indicator View - Provides foodback on the progreas of a task

Puc. 38.11. bubnunoteka 06bEKTOB

C moMoIbI0 KHOTIKY Switch to B TIPABOM BEPXHEM YTIIy OUOIHOTEKH 00D-
eKTOB BBl MOKETE BBIOPATH BU/ OTOOPaKEHNSI OGBEKTOB B BUJIE CIIHUCKA
WJIN CETKH.

MPUMEYAHME Bce 06bekTbl AOCTYMHbI 6narogaps dpeiiMBopky UIKit, B cocTaB Ko-
TOPOr0O OHW BXOASAT.
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ITepeiigeM HeOCPEACTBEHHO K UCIIOJIb30BaHMi0 IB U paspaborke Ul
npuiiokernsd. CieayonuMm maroM cTaHeT pa3MellleHre Ha ClleHe KHOII-
k1. /1711 aTOTO B 6MbGIMOTERE 0OHEKTOB HANINTE HIeMeHT Button (MoskeTe
HCII0JIb30BATD 110JI€ TIOMCKA, BBE/S B HETO UMS UCKOMOTO 3JIEMEHTA)
u nepetaniure ero B IB, npsimMo B 1ieHTp Batteil ciiensl. Ilocie pazme-
MEeHNs 00beKTa OH TMOSBUTCS HA TTAHETN CTPYKTYPHI CIIEHBI B pas3/ese
Views (puc. 38.12). Tereps View ciienbl (9k3eMIIp Kiaacca UIView) co-
JIEPKUT BJIOKEHHDBIN View KHOTIKU, KOTOPBIH SABJIAETCH dK3EMILIAPOM
KJjacca UIButton.

w [=] View Contraller Scone Q
v @\‘ﬁm Controller

¥ [C] view

[l sata Area D & @

Buttnn
({H First Responder /__;\
5 Exit

=¥ Starybaard Falry Painl

=

[0 3¢

El Al

=N y
95’; £
Ivalimmlimslimmlfr=il=18

Puc. 38.12. Pa3melleHne anemeHTa Button Ha cueHe
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MPUMEYAHUE O6paTtuTe BHMMaHWE, YTO NpU pa3MeLLeHnn 0bbeKTa B LIEHTPE CLEeHbI
HauMHalOT 0TOBpaXKaTbCs BCMOMOraTesbHble MPEpbIBUCTbIE IMHUM CUHero ugeTa. C ux
NMOMOLLbIO Bbl MOXeTe 3(h(EeKTUBHO pa3mellaTb rpacnyeckme 3n1eMeHTbl Ha CLEHe.

Tenepb n3MEHUM TeKCT KHONKU. [y ero u3MeHeHus [BaK/Ibl IEJTKHNATE
110 Hell u BBennTe «Hello Worlds. ITocse aToro /715t coxpaHeHus: U3MeHeHU I
HaxkmuTe Enter Ha kiraBuatype.

MPUMEYAHME [locne nsamMeHeHMst TEKCTa BaM MOXET noTpeboBaTbCsl MOBTOPHast OT-
LIEHTPOBKA KHOMKM Ha CLeHe.

38.4. 3anycKk npunoXeHus B aMynaTope

Paspaborka iOS-1poekToB Gbiia ObI UPE3BBIYAITHO CIIOKHOI B TOM CJIyUae,
ecsii OBl B IEJISIX TECTUPOBAHUST X TPEOOBATIOCH 3aMyCKATh TOJBKO Ha
peasbroM ycTpoiicTe. C 1eJIbI0 ONTUMU3AIIH ITOTO IIPOIECCA B COCTAB
Xcode BKIIOUCHBI MYJISTOPBI BCEX UMEIONINXCST HA JTaHHBIIT MOMEHT Ha
PBIHKE YCTPOHCTB «s16J0UHOI» Kopriopariu. Takum 06pasoM, paspabaThi-
BaeMoOe BaMHU MpUJIokeHne MyName 1ipu 3aiycKe, ecJiu He YKa3aHo UHOE,
Gyner oroOpaskaThest B OKHe amyJisitopa iPhone.

C TeM, KaK MMPOU3BOAUTD 3aIlyCK IIPUJIOKEHUA, Bbl ITIO3HAKOMUJINCDH TTPU
CO3/IaHUM KOHCOJIBHOTO TIPUJIOKEHHS. B TeKyIlieM mpoekTe HaHeab HH-
CTPYMEHTOB TaK’Ke COAEPKUT HAOOP KHOIOK JIJISI 3aITyCKa mpoiecca cOOpKu
" OCYyHIECTBJIEHU A HpHHleHTeJIbHOfI OCTAaHOBKHU 3allyII€HHOI'O TTPpUJIO-
skeHus. JONOJIHUTEIBHO UMEETCsI BO3MOKHOCTD BhIOpATh YCTPOIICTBO,
Ha dMYJILTOpEe KoToporo Oyzer sanymied npoekt (puc. 38.13). Bonpoc
TECTUPOBAHUA HpI/I]IO)KeHI/IfI Ha Pa3yIMIHbIX OMYJIATOPaX CTAaHOBUTCS OYCHD
AKTYaJIbHBIM B CBSI3U C TeM, 4To cerofus i0S GyHKIMoHnpyeT Ha O0JIbIIOM
YKCJIE YCTPOUCTB ¢ GOJIBITUM KOJMUECTBOM Pa3peIieHHil.

> #A% MyName ) i@ iPhone X |

Puc. 38.13. KHonku 3anycka npoekTa

NMPUMEYAHUE Xcode nossonsieT Takxke paspabaTtbiBaTb MPUIOXKEHUS, KOTopble 6y-
[yT paboTaTb OAHOBPEMEHHO Ha PasHbIX YCTPOWCTBAX, B TOM YMCNE C pasfiNyHbIM COOT-
HOLLUEHMEM CTOPOH W pa3peLleHneM aKpaHa.

3arycTuTe IpUIoKeHre ¢ ITOMOIIbI0 KHOMKY Build and run Ha tanesin uH-
CTPYMEHTOB.
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B craryc-6ape Bujen Tekyumii cratyc mpoekra. Ilocie 3amycka c6opku
mpoekTa uHhopMaIs, 0TobpakaeMasti B HeM, TI03BOJISIET OIIPEIEIUTD, Ha
KaKoM aTarie paboThl HAXOAUTCS Batl poekT (puc. 38.14).

Building MyName: MyName | Compiling asset catalogs

Puc. 38.14. /13mMeHeHus B cTaTycbape BO BpeMs 3anycka npoekTa

Running MyName en iPhane 7 Plus

Hella Weld

Puc. 38.15. OkHO 3MynaTopa

B pesyabrate Bamie i0S-npuiiokeHe 0To6pasuTcsl B OKHE 9MYJIsITOpa
(puc. 38.15), B eHTpe KOTOPOTO OYET PACcIoiokKeHa KHOMKA ¢ TeKCTOM
«Hello World». TToripoGyiiTe 1iekHyTh Ha Heil. [Tpu 5TOM HUYEro He pouc-
XOJIWT, TAK KaK TI0Ka MbI HE 3aITPOrPaMMHPOBAJIH KaKie-JTH00 AaibHen e
JIENCTBUS.
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Terepb 0OCTaHOBUTE 3AIYICHHOE MPUIOKEHUE C TIOMOIIBIO KHOITKU Stop
the running scheme or application 1 Ha Tanej M UHCTPYMEHTOB IIEJKHUTE Ha
HasBanuu Moziesm iPhone, Ha KoTopoM nponsBoanIach amysrsnus (Bepo-
sTHO, ObL1 BbIOpaH iPhone X1). B Bbinazaroiiem cicke Boidepute iPhone 8
Plus 1 IIpOM3BEIUTE TIOBTOPHBIH 3AITyCK TPOEKTA.

Ha srot pas kHomka «Hello World» Gyer pacio/iosxkeHa He B LEHTpe, a He-
MHOTO HIzKe OT Hero! U1 910 Ha 1epBbiil B3MJIAA yANBUTEbHO. UTOOBI 110-
HSTB, B 4eM 1pobJieMa, BepHuTech B Xcode. B HuzkHeil yactu pegakTopa
poeKTa yKazaHo, 4To 1B po/keH 0ToOpaskaTh 9KpaH, COOTBETCTBYIOIIHIA
iPhone Xr, Ho Tipu 3TOM porpaMmMa 3aryckajiach Ha amyJisitope iPhone 8
Plus (puc. 38.16). Itu ycrpoiicTBa UMEIOT Pa3jUYHble paspelleHts,
a B CBSI3U C TE€M, YTO KOOPJMHATHI KHOIKHM (DUKCUPYIOTCS B TIHMKCEIAX 110
OTCTYITy OT JIEBOTO BEPXHETO yTJIa, Ha Pa3HBIX YCTPOHCTBAX KHOIKA pac-
M0JIATAeTCsT B PA3HbIX MECTaX.
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Puc. 38.16. PaznnyHble TUMbl YCTPOWUCTB

OG6paruTe BHUMaHUE Ha TO, KaK IIPOCTO BbI PA3MECTHIN KHOIIKY B IIPUJIO-
skeann. OHAKO TIPY HAKATUN Ha Hee HUYero He mponcxoant. Celdyac Mbl
peansyeM (GyHKIHOHA, 00eCIeYNBAIOIINI TTOSBIEHUE BCILIBIBAOIIETO
OKHa ¢ BaliM uMeneM. JIJist 9Toro morpedyercst HalcaTh BCero HECKOJIbKO
cTpoYeK Kozal
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38.5. View Controller cueHsbl
n knacc UIViewController

Ha sToM ararie Mbl 100aBUM Halllell KHOIIKe (DYHKIMOHAIbHbIE BOBMOXK-
HocTHu. B Project Navigator mesikauTe 1o daitmy ViewController.swift, mocie
Yero ero Co/lep:KuMoe OTO6paBI/ITCH B Project Editor. Kak BbI BUjinTe, B KOzie
baiina yxe nmpucyTcTBYeT Kaacc ViewController (suctunr 38.1). Ito
CBSI3aHO € TE€M, YTO B KauecTBe 1ab/oHa IPUIoKeHus ObL1 BbiOpaH Single
View Application.

JNiuctuur 38.1

class ViewController: UIViewController {
override func viewDidLoad() {
super.viewDidLoad()
// Do any additional setup after loading the view.

}

Xcode MO3BOJISIET CO3/IATD CBSI3b ¥ OPTAHU30BATH B3AUMOEHCTBIE KO/A
1 57IeMeHTOB nHTepdetica. JI7ist 5Toro HyKHO cBsA3aTh 00beKT View Controller,
oro6pakeHHbIN B Document outline 1 BXOJAIIMIT B COCTAB CIEHDI, 1 KJIACC
ViewController, onucanHnbiii B (haiine ViewController.swift. 9TO MO3BOIHAT
BJIMSIT Ha 3JIEMEHTHI HHTepdeiica ¢ TTOMOIIBIO TPOTPAMMHOTO KOJIA.

[I1a6.101 Single View Application, KOTOpbIii ObLI BRIOPAH IIPU CO3AAHUMU TIPO-
€KTa, U3HAYaJIbHO COLEPKUT OLHY clieHy co cBouM View Controller, oqun
kiracc ViewController 1 y>ke HaCTPOEHHYIO CB3b MeKy HUMH. CXeMaTHuuHO
aTa CBsA3b IpUBeieHa Ha puc. 38.17.

J,

lmm_i

1\

ViewControll

|

Puc. 38.17. Cea3b obbekTa View Controller n knacca ViewController

Pabotast HaJ CIOKHBIMU IIPOEKTaMU, Bbl OyJeTe co3gaBaTh GOJBIIOE KO-
JITYECTBO PA3JINYHBIX CIleH (a 3HAYUT, 1 271eMeHTOB View Controller), Kirac-
coB U cBaseill Mexay Humu. st a1oii neaun B Xcode ecTh BOSMOKHOCTh
HACTPONKU U U3MEHEHUd yKe CO3/IaHHbIX cBg3ell Mexkay View Controller
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u kiaccamu. /g atoro B Project Navigator BI)I6epI/ITe haiin Main.storyboard,
nocJie yero B Document Outline Boiiesinte saeMmeHT View Controller. /laiiee,
B Utilities Area oTkpoiiTe Bkiaaky Identify Inspector, HaxkaB KHOTIKY Show the
Identify Inspector (& ).

[Tapametp Class B paszesie Custom Class COIEPKUT CCBHLIKY Ha CBSA3aH-

HBII CO CIIEHOH ITPOTPaAMMHBIH KJ1acc, B IaHHOM cirydae 31o ViewController
(puc. 38.18).

B < 3 [ rteme ) [ uptieme ) () Main steryboar ) L) Maie steryboard (Base) ) (5 view Corirater Scmse ) () View Conrater £ 4 m;g.@q. ()
ciatn

¥ [ View Corratar Scana S

Puc. 38.18. OTobpaxeHune cBa3mn anemeHTa cueHbl View Controller
n knacca ViewController

Bephemcst k kiaccy ViewController B haiise ViewController.swift. O6parute
BHUMAaHWE Ha JIBa BAKHBIX MOMEHTA.

B camom Havase mogakmiodaeTcs GpeiMBOPK UIKit (mucTuHT 38.2).

Jinctunr 38.2
import UIKit

Kracc viewController sBJsieTcst mojiKJaccoM UIViewController (Jiuc-
TtuHT 38.3).

JNuctunr 38.3
class ViewController: UIViewController {..}

NMPUMEYAHUE HanomHio, 4TO ABa K/lacca MOryT HaXxOAMTbCS B OTHOLUEHUWU «Cynep-
knacc — noaknacc (cybknacc)». Moaknacc HacneayeT BCe xapakTepucTuku (CBOMCTBa
1 MeToAbl) poaUTENbCKOro knacca. ims cynepknacca (ecnv OH MMeeTcs) yKasblBaeTcs
npu onpeaeneHnn NoakIacca Yepes ABOETouMeE.,

C 6uboTeKOI UIKit MBI BCTPEYAIUCh yiKe He oAuH pas. HamomHio, 4To
UIKit — aTo (peiiMBOPK, BXOAAIIUI B CTaHAAPTHYIO TTOcTaBKy Xcode.
On obGecrieunBaeT GYHKIIMOHAIBHBIE BOSMOKHOCTHU [IJIST TIOCTPOEHUS
W YIIPaBJIECHUS MTOJb30BATETbCKUM HHTEP(MEIICOM, aHUMaIIEeld, TEKCTOM,
U300paKEHUSIMY JIJIsT BAIlUX MIPUJIOKEHUT, a Takxke st 06paboTKu co-
OBITHI, TIPOUCXOSAIINX BO BPeMsT pabOTHI TT0JIb30BaTe s, Ecjin TOBOPUTH
potite, To UIKit — 910 HaGOp OCHOBHBIX BO3BMOYKHOCTEI, KOTOPBIE Paspa-
GOTYMKY UCHIOMB3YIOT TIPU MOCTPOEHUK HHTepdeiica mpakTudecKu J1060ro
TIPUIIOKCHUS.
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B 6uborexe UIKit ormucan Kiace UIViewController, peiHAZHAUCHHBIIT
VISt OTcaHust HHGPACTPYKTYPBI U YIIPABJIEHUST OTOOPAKEHUSIME TIPUIIO-
skerust. OCHOBHOI (hyHKITHEN UIViewController (a TaKsKe €ero TOTOMKOB)
SIBJIIETCST OOHOBJICHUE COAEPKUMOTO OTOOPAKEHUH, B TOM YHCJIE B OTBET
Ha JIeJICTBU I10JIb30BaTe e,

MPUMEYAHME B panbHenweM Bbl NpakTUYECKM He ByaeTe CO34aBaTh 3K3EMMspb
knacca UIViewController, Hambonee 4acto MCnonb3yemblM pelieHveMm 6yaeT, Kak
M B HalLeM cny4yae, co3fjaHne NoToMKoB UIViewController C LeNblo paclUMpeHus ero
BO3MOXHOCTEN COBCTBEHHLIM (hyHKLIMOHAIOM.

Oo6paTuTe BHUMaHKUe Ha METOJ viewDidLoad(), ONMCAHHBINA B KJIacce
ViewController. Tak Kak Bbl CO3/JIM MIPUJIOKEHNE, UCIIOJIb3Ys MIA0I0H
Single View Application, Xcode aBroMaTiyecku mepeornpesesna ero B KoJe
KJ1acca ViewController. PoguTenbckuii Kjacc UIViewController MMeeT
6O0JIbIIIOE KOJMYECTBO METOJ0B, KOTOPbIE MOIYT OBITh II€PEOIIPeAeIeHbI
B ToTOMKaX. Ka)k/IbIil U3 3TUX METO/IOB CJIYKUT JIJIsT PelleHnsl KOHKPET-
HOU 3ajaun (HalpuMep, BITIOJHEHE GJIOKA KO/la cpasy Iocje BbIBOJA
orobpazkenust Ha sKpaH ycTpoiictBa). Co MHOTUME 13 TAKUX METO/IOB BbI
MO3HAKOMUTECH B IPOIECCE U3YUEHM BOIIPOCA Pa3pabOTK IIPUIIOKEHUI
B Xcode.

HecmoTps Ha To uTO viewDidLoad () He COTEPKUT KaKoro-J1m00 Kona,
a JIMIIb BbI3BIBAET OJHOMMEHHBII POAUTENbCKUI METO, IIPU HEOOXOAU-
MOCTH OH MOKET OBbITh pacIlupeH i peanusaluu TpebyeMoro GyHk-
roHasa. Ho B HEKOTOPBIX CJIyYasX B €ro MCIOJb30BAHUN HET He0OXO-
JIMMOCTH, & 3HAYUT, er0 MOKHO yAaInTh. O TOM, /IJIs1 4ero npeaHazHaden
viewDidLoad(), MbI moroBopum nos:xe. Ceituac Bam Tpedyercst yopaTh ero
u3 KJjacca ViewController (siucTunr 38.4).

Nuctunur 38.4
class ViewController: UIViewController {

}

38.6. Joctyn UI k koay. Onpegenuresnb
Tnna @IBAction

JloGaBuM B Hallle TPUJIOKEHME TIPOCTeliiie (HYHKIIMOHATIBHBIE BO3ZMOK-
HOCTH, @ UMEHHO BbIBOJ[ Ha KOHCOJIb TEKCTOBOTO COOOIIEHUS IIPY HAKATUN
Ha KHOIIKY. PaHee Mbl TOBOPUJIN, YTO KJacc ViewController acCOIMMPOBAH
¢ ss1eMenToM View Controller criebl. COOTBETCTBEHHO, LIS CO3LaHU JIOII0JI-
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HUTEIBHOTO (DYHKIMOHAJIA HEoOXO0ANMO pa6OTaTb WMEHHO C 9TUM KJIACCOM.
Pacimupum ero HOBBIM MeTO/IOM showMessage (), UCTIOJIB3YIOIUM BHYTPU
CBOEH pean3anu (l)yHKLII/HO print(_:) ¢ TeEKCTOM "you press Hello World
button" (sictunr 38.5).

MPUMEYAHMUE He 3a6biBaiiTe, YTO Bbl MOXETE MUCMOJb30BaTh KOAOBbIE CHAMNMETHI AN
YMPOLLEHNS CO3AaHUS1 KOAOBbLIX KOHCTPYKLMIA.

Jiuctuur 38.5

class ViewController: UIViewController {
func showMessage(){
print("you press Hello World button™)

¥
}

JIJ1s1 TOTO UTOOBI TIOSTBIIACH BO3MOYKHOCTD CO3/IATD CBSI3b MEKTY METOZIOM
KJIACCa U AJIEMEHTOM CIIEHBI, UCTIOJIb3YETCST OTIPe/IeTUTENb TUIIA @IBAction
(cpemu pa3pabOTUNKOB HA3BIBAEMbIH «IKIIEHOM» ), YKa3bIBAEMBIN HEpe]]
omnpenenenneM MeTosa. Jlo6aBiuM @IBAction K MeTOMY showMessage () (Jrmic-
tuaT 38.6).

Jluctuur 38.6

class ViewController: UIViewController {
@IBAction func showMessage(){
print("you press Hello World button")

}
}

NMPUMEYAHUE O6paTnTe BHMMaHWE, YTO ClieBa OT MeTofa showMessage() BMeCTO
HOMepa CTPOKU Tenepb 0TOBpaXKaeTcsl cepbiii KBaaparT.

KiroueBoe c10Bo @IBAction paspetiaeT rpaduyeckM asemMeHTaM B Interface
Builder ocy1miecTBIATh JOCTYIL K METOLAM KJIacCa.

MPUMEYAHME [insa co3gaHus obpaTHON CBA3M, KOraa MeTod 0bpallaeTcs K 31eMeH-
TaMm uHTepdeiica, HeobX0aNMO MCNOb30BaTh onpeaenuTenb @IBOutlet. C HAM Mbl Mo-
3HaKOMMUMCS MO3XKeE.

Tax xak MeTO/T showMessage () TTOMEUEH C TIOMOIIBIO AKIIEHA, MBI MOYKEM OP-
raHU30BaTh €r0 BBI30B 110 COOBITUIO «HaXKaTHe Ha KHONKY». lJst aToro B IB
OTKpOiiTe Main.storyboard, 3a:xmMuTe Control Ha KJIaBUAType U C TTIOMOIIBIO
MBIITKY MMOTSHUTE KHOTKY «Hello World» Ha sKeTTBIi KPYTJIbIN CUMBOJI View
Controller (puc. 38.19), mocste yero otmycrute. B mipoiiecce epeTacKuBaHMs
OT KHOIIKM K YKAa3aTeJII0 MBIIIKK OyIeT UATH JIMHUS CUHErO IBeTa.
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5 R —— 4

Puc. 38.19. Co3aaHue casisn Mexay View Controller u showMessage()

B nosiBuBIIIEMCsT OKHe BBIGepUTE 27eMEHT showMessage, HaXO/ISITITIICS
B pasiesie Sent Events (puc. 38.20).

MPUMEYAHUE MeToa showMessage() AOCTYNEH AN CBA3bIBAHUS U HAXOAUTCS B Bbl-
nagaoLleM Crncke, Tak Kak NoMeyeH KoYeBbIM C1oBoM @IBAction.

Action Segue
Show
Show Detail
Present Medally
Present As Popover

Custom
Sent Events
showMessage
MNen-Adaptive Action Segue
Push {deprecated)

Puc. 38.20. Buibop showMessage() Ansi CBA3M C KHOMKOW Ha CLeHe



naBa 38 ¢ Pa3spaboTka npunoxeHus nog i0S 475

Terepn, eciint 3ayCcTUTDh MPUJIOKEHIE U MIEJKHYTh Ha KHOIKE, TO Oy/IeT
BBI3BAH METO/T showMessage () Kiacca ViewController, a 3HAUUT, TPOU30MIET
BBIBOJL (ppassl "you press Hello World button" Ha KoHCOD (puc. 38.21).

Runring heykiame on iPRane X

Hello Warld

1] View nez (Phons XA (0 WR) O] B led hal

(;ron press Hello World buttnn)

@ i utpen @ & 100

Puc. 38.21. BbiBoA Ha KOHCOMb MO HAXXATWUM KHOMKM Ha CLEHe

MPUMEYAHUE O6paTnTe BHMMaHWE, YTO Ha puc. 38.21 npunoxeHne CHOBa 3anyLue-
HO Ha amynsiTope iPhone Xr.

38.7. OTobparkeHne BCNSbIBAOLLErO OKHa.
Knacc UIAlertController

Cliey oM 1arom CTaHeT Peasin3aliys MOsIBJIeHNs BCILIBIBAIOIIETr0 OKHA
[IPU HAKATUK Ha KHOIIKY Ha ciieHe. /st aToro takke GyeM UCIIOIb30BaTh
MeTOo/l showMessage().
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B Xcode mst paboThl €O BCILIBIBAIOIIMMU OKHAMU (OIIOBEIIEHMSIMU) UC-
MOJIb3yeTCst Kaace UIAlertController. Omnosenienue MOKeT GbITh 0TOOpa-
JKEHO B KJIACCHIECKOM BUJIE B TIEHTPe 9KkpaHa (Tutl Alert) (puc. 38.22) win
B HIZKHEN YacTu clieHbl (Tl Action Sheet) (puc. 38.23).

iPhone 8 = i0S 11.1

Puc. 38.22. UIAlertController B Buae Alert Puc. 38.23. UIAlertController
B BuAae Action Sheet

Pacemorpum ucrosib3oBatme UIAlertController mogpoOHee.

CUHTAKCUC

Knacc UIAlertController

MNpeaHasHayeH ANs CO3A4aHMS BCNUIbIBAIOWEro OKHa. $BASETCS MOTOMKOM  KJacca
UIViewController.

UHnunanusartopsbl:

init( title: String?, message: String?, preferedStyle:
UIAlertControllerStyle).

[locTynHble CBOWCTBa U METOAbI:

var title: String? — 3aros0BOK OkHa.



naBa 38 ¢ Pa3spaboTka npunoxeHus nog i0S 477

var message: String? — TEKCT, BbIBOAUMbIN HKE 3arosoBka.
var preferedStyle: UIAlertControllerStyle — CTWIb BCM/bIBAIOLEro OKHa.
func addAction( UIAlertAction ) — co3AaHWe KHOMKU Ha BCM/bIBAIOLLEM OKHE.

IIpumep
let alertController = UIAlertController(title: "Alert", message: "Text
of alert", preferredStyle: UIAlertControllerStyle.alert).

ApryMeHT preferedStyle HHUIIMAIA3ATOPA KJIACCA, UMETOTITUH THIT UIAlert-
Controller.Style, onpejeJsieT CTUJIb BCIIbIBaloliero okua. Mimenno
3HaYeHue JAHHOIO IlapaMeTpa yKa3bIBaeT Ha TO, OIIOBEIIeHNe KaKOro TUIIa
GyJeT co3mano: Alert Wiin Action Sheet.

CUHTAKCUC
MNepeuncnernve UIAlertController.Style
Onpepnensert TMn BCrubiBaloLWEro okHa. Bxoaut B coctas Tuna UIAlertController.

[ocTynHble CBOCTBA:
alert — BcnnbiBatoLWee OKHO Tuna Alert.
actionSheet — BcnbiBatoLWwee okHO TUMa Action Sheet.

IIpumep
UIAlertController.Style.actionSheet

Peanusyem BcnzipiBatoniee OKHO B Ko/le HaIlero npuiaoxkenus. B meroze
showMessage () CO3/1a/IM 9K3EMILIIP Kiacca UIAlertController U 3aluiineM
€ro B KOHCTaHTY alertController (siucTunr 38.7).

JNuctmur 38.7

@IBAction func showMessage(){
let alertController = UIAlertController(
title: "Welcome to MyName App",
message: "Vasiliy Usov",
preferredStyle: UIAlertController.Style.alert)
}

[lannple, xpandamuecs B alertController, SBJASAIOTCS HE YE€M HHDBIM,
KaK 9K3eMIJIgpoM KJiacca UIAlertController. [Ipu BbiIOSTHEHUN METO-
a showMessage () BCIJIBIBAIOIIEE OKHO HE OTO6pa3I/ITCH. st Toro uTO-
6b1 rpaduUecKuil aJeMeHT ObLT MOKa3aH MOBEPX CIEHBI, NCIOIb3YETC s
MeToJ] present(_:animated:competition), BXOASIINI B COCTaB Kjacca
UIviewController. OH MO/KeH OBITH MTPUMEHEH HE K BCTUTBIBAIOTIIEMY OKHY,
a K CaMOMY OTOOPasKEHHIO CIIEHBI, 2 HK3EMILISIP Kracca UIAlertController
IepeaeTcs eMy B KaueCTBe apryMeHTa.
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CUHTAKCUC
MeToa UIViewController.present(_:animated:competition)

MpeaHasHayeH Ans nokasa 0TobpaXxkeHMs rpacMyeckoro 31eMeHTa NOBEPX 3K3eMnspa
knacca UIViewController B BUAE MOAANIbHOrO OKHa. [JaHHbIN METOA AOMKEH 6bITh Bbi-
3BaH M0C/Ie BHECEHMSI BCEX U3MEHEHWI B BbIBOAMMOE OTOBPaXXEHME.

ApryMmeHTbI:

_: UIVviewController — oTo6paxeHue, KOTOpoe ByaeT NMokasaHo Ha 3KpaHe yCTpoit-
cTBa.

animated: Bool — cnar, ykasblBaoLWMii Ha HEO6XOAMMOCTb UCMO/Nb30BaHWS aHUMaLMK
npu oTobpaxkeHnn anemeHTa.

competition: (() -> Void)? = nil — 3aMblKaHWe, UCMONTHSAEMOE MOC/IE 3aBEPLUEHNS
rnokasa 3/1emMeHTa.

IIpumep

self.present(alertController, animated: true, completion: nil)

JTo6aBMM BBIBOJT BCTIITBIBAIOIIETO OKHA € TIOMOTIHIO METO/IA present (_:ani-
mated: competition) (simctunT 38.8).

Jinctuur 38.8

@IBAction func showMessage(){
let alertController = UIAlertController(
title: "Welcome to MyName App",
message: "Vasiliy Usov",
preferredStyle: UIAlertController.Style.alert)
// BbIBOA BCMJbIBAKOWErO OKHa
self.present(alertController, animated: true, completion: nil)

}

3alrycTuTe IporpaMMy M HIeJIKHUTE Ha KHOIKe «Hello World». IIpu aTtom
OyJieT MpOM3Be/IeH BBIBOJ omtoBeleHst (puc. 38.24).

JloGaBuM K BCILIBIBAOIIEMY OKHY Tapy KHOIOK. JIJIst 9TOr0 UCIOJIb3yeTCst
meTo/ addAction(_:) Kiacca UIAlertController.

CUHTAKCUC
Metop UIAlertController.addAction(_:)

MpeaHa3HayeH Anst 4o6aBneHMs BO BCMJbIBAOLEE OKHO (DYHKLIMOHANbHBIX 31EMEHTOB
(kHOMOK).

AprymMeHTbl:
_: UIAlertAction — 3K3eMnnsip, ONUCLIBAKOLLMI (DYHKLIMOHAMBHBIN SNEMEHT.
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IIpumep:
alertController.addAction(
UIAlertAction(
title: "OK",
style: UIAlertAction.Style.default,
handler: nil))

Puc. 38.24. UlAlertController Tuna Alert 6e3 (yHKUMOHaNbHbIX KHOMOK

AprymeHT THTIa UIAlertAction B MeTo/ie addAction(_:) OTIpesiesIsieT ¥ OTu-
ChIBaeT (PyHKIIMOHAIBHYIO KHOTIKY.

CUHTAKCHUC
Knacc UIAlertAction

Co3paeT dyHKUMOHANbHYIO KHOMKY U ONpeaensieT ee TEeKCT, CTWb M Peakumio Ha Ha-
xatue.
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UHunumanusartopbl:
init(title: String?, style: UIAlertActionStyle, handler:
((UIAlertAction) -> Void)? = nil)
[locTynHble CBOMCTBA U METoAbI:
var title: String? — TeKCT, pacrofIoXKeHHbI Ha KHOMKe.
var style: UIAlertActionStyle — CTUNb KHOMKW.
var handler: ((UIAlertAction) -> Void)? = nil — 06paboTumk HaxxaTus KHOMKM.
IIpumep
UIAlertAction(
title: «Text of titlew,

style: UIAlertAction.Style.default,
handler: nil)

ApPTyMeHT style WHHUIIMAJU3ATOPa KJacca MMeEET THUI JaHHBIX
UIAlertAction.Style u orpejieiseT BHENTHUM BU/L (CTUJIb) KHOTIKH.

CUHTAKCUC

MNepeuncneHve UIAlertAction.Style

OnpegensieT BHELWHUI BUA (DYHKLMOHANBHOrO 3neMeHTa (KHOMKM) BO BCM/IbIBAOLLEM
OKHe. BxoauT B coctas Tvna UIAlertAction.

[ocTynHble CBOWCTBa:

Default — TEKCT KHOMKW HanucaH 6e3 BbiaeneHus.

Cancel — TeKCT KHOMKM HanucaH >XVPHbIM.

Destructive — TEKCT KHOMKWU HamnucaH KpPacHbIM.

IIpumep

UIAlertAction.Style.cancel

MpbI paccMOTpesiu BCe THUITbI JAHHBIX, METOJIbI U CBOWCTBA, YYACTBYIOIIIME
B IIPOIlECCE CO3AAHKMA U OTOOPAKEHU BCILIbIBAIONEro okHa. /JlobaBum
¢ OMOIIbI0 MeTo/1a addAction(_:) (smuctunr 38.9) /1Be KHONKYU B OIMOBe-
IIeHUE.

NMPUMEYAHMUE He 3a6biBaiTe, YTO BCE M3MEHEHUS C SNIEMEHTOM, B TOM YUC/IE U CO3-
[aHWe KHOMOK, 0/KHbI 6bITb MPOM3BEAEHBI 0 €ro BbiBOZAA C MOMOLLbIO METOAA presen
t(_:animated:competition).

Jluctmur 38.9

@IBAction func showMessage(){
let alertController = UIAlertController(
title: "Welcome to MyName App",
message: "Vasiliy Usov",
preferredStyle: UIAlertController.Style.alert)
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// BobaBnaem KHOMKW K BCMJbiBaKWweMy cCoobweHuo

alertController.addAction(UIAlertAction(title: "First", style:
UIAlertAction.Style.default, handler: nil))

alertController.addAction(UIAlertAction(title: "Second", style:
UIAlertAction.Style.default, handler: nil))

// BblBOA BCM/bIBAWWeEro okHa

self.present(alertController, animated: true, completion: nil)

}

Teriepb BbI MOKeTE 3aIYCTUTD [IPUJIOYKEHUE B IMYJISITOPE U HACIAKIATHCS
ero paboToit. MogabHOE OKHO OyIeT 0TOOPaKaThCsT IPU HAKATHI KHOITKU
Ha CLIeHE M 3aKPbIBAThCS MOCJIe HaxKkaThst JII0GOH 13 ero KHotok (puc. 38.25).

Welcome to MyName App

Vasiliy Usov

Second

Puc. 38.25. BbiBoA MOJaNbHOroO OKHA C ABYMSI KHOMKaMm1

Bce MeTozbI, UMEIOIINE CBA3h ¢ KAaKUM-IU00 TpaduecKuM 2J1eMEeHTOM
B PeIlaKTOPE KO/, OTMEYAFOTCST C TIOMOTIHIO CEPOTO KPY’KKa BMECTO HOMEpPa
crpoku (puc. 38.26). HaskaB Ha Hero, BbI CMOKeTe OCYIIECTBUTD TIEPEX0]]
B IB Kk asleMeHTy CIieHbI.

| @IBAction func showMessage(){

@class ViewController: UIViewController {
let alertController = UIAlertController(

Puc. 38.26. YkaszaTe/lb Ha CBA3b KOAOBOW KOHCTPYKLMM M FpachMyecKoro afieMeHTa

38.8. I3MeHeHne aTpnbyToB KHOMKK

Kapiii TpadpuuecKkuii a1eMeHT, KOTOPBIH MOKET OBITh PACIIOJNOKEH Ha
criere, mMeet Habop aTpuOYTOB, TOCTYTHBIX /st pepaktuposanust. C ux
IOMOIIbI0 MOKHO U3MEHSTh pa3Mep, NIPu@T, IBET TEKCTA, 1BeT (hoHa
KHOITKW U MHOTHE JIPYTHe TapaMeTpBhI.

Tl moctyma K aTpubyTam, a TaksKe UX PelaKTUPOBAHIS CIYKUT Attribute
Inspector (HcekTop aTprbyTOB), KOTOPBIA MOKHO OTOOPA3UTh ¢ IOMO-
b0 KHONIKU Show the Attribute Inspector € , paciosio;keHHOI B BepxXHel
vyacTu Utilities Area (puc. 38.27).
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C nomormpio Attribute Inspector MOKHO M3MEHUTh HEKOTOPbIE CBOMCTBA
KHOIIKU:

O IIBer TekcTa KHOMKN — HAa KPACHBIM.
Q Cruab TekcTa — Ha JKUPHBIH.
Q Pasmep Tekcta — Ha 3HaUeHUE <20,

[lns saToro B IB BeiZieMTe KHONIKY Ha CIleHe U BKJIOYNTE [aHenb aTpubyToB.
3a 1BeT TeKcTa OTBeYaeT anI/I6yT Text Color, Haxo/A1IKIICS B pasfiese Button.
BbI MOsKeTe HBMEHUTDH €r0 3HAUEHME Ha JIF0O0# IPYTOH 11BET, MEJKHYB 110
CHHEMY TIPAMOYTOJbHUKY U BbIGPaB Custom B MOSIBUBLIEMCSI CIIKCKE, 10~
cJ1e 4ero 0ToOPasuTCs BCILIBIBAIONIEE OKHO C IIAJIUTPON AOCTYIIHBIX IIBETOB
(puc. 38.28). Boibepute B MAJUTPE KPACHBII 1IBET, TOCTIE YETO 3aKPOUATE
OKHO TTAJINTPHI.

0 ® @E ® v rom[spemwo @7
ton Hide Text Color | NS Custom B

ype | System

State Contlg | Default n
Tithe | Plain B
Hello World

Tt Color | [afault

u

Shadow Color | _—" Default

Default Background

Arcassmillity (| Adjusts Image Size

S — - — d
i = [A—
Width Halght &
7} Reverses On Highlight Cca .
Drawing [_| Shows Touch On Highlight Dpacity -
[ Highlighted Adjusts Image . . i [100% |

Disabled Adjusts Image
Line Break | Truncate Middie
Drag and Drop [ Spring Loaded

@ ~ B350 |

Puc. 38.27. NHcnekTop aTpnbyToB Puc. 38.28. CMeHa LBeTa TeKCTa KHOMKK
anemMeHTa «KHonka»

Hacrpoiiku mpudra onpezesetn B arpudyTe Font. Eciii HajkaTh Ha HKOH-
Ky ¢ 6yKBO#T T, TO B TIOSBUBIIEMCS OKHe BBl CMOKeTe U3MEHUTD MpUT,
CTUJIb ero HauepTanusd u pazmep (puc. 38.29). /11 ycTaHOBKYU KUPHOTO
mpudra BeibepuTe Bold B KauecTBe 3HaUeHUsT mapaMeTpa Style. Pazmep
TEKCTa MOKHO U3MEHUTH B I10JI€ Size: yCTAHOBUTE €r0 PABHBIM 20.

Tertepp KHOTIKA B Balieil mporpamme BoITysiuT nuave (puc. 38.30), npu

3TOM ee (PYHKIMOHATbHOCTD COBEPIIEHHO HE U3MEHMJIACh — OHA I0-
NIPE’KHEMY BBI3BIBACT BCILJIBIBAIOIIEE OKHO.
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o Font | System 15.0

Tt Color|

Sneto Colue - Font| System - System
* [

mage[d
= style | Regular
Background | [ .
r:] Slze
Accessipitty (]

Shadow Offset

Puc. 38.29. CMeHa HacTpoek wpundTa TeKCTa KHOMKK

MPUMEYAHME BO3MOXHO, UTO NOC/IE NPOBEAEHNSI HACTPOEK TEKCT Ha BalUel KHOmKe
nepecTtan B Hee MOMeLLaTbCs, @ BMECTO HEKOTOPbIX 6YKB MOSBMANCH TOYKM. YTOOBI 3TO
MCNpaBuTb, NPOCTO BbIAENWUTE KHOMKY B IB 1 pacTaHUTE HYXXHbIM BaM 06pa3oM, MOTSHYB
3a YronoK Win rpaHb.

Hello World

Puc. 38.30. Vi3MeHeHHast KHOMKa B MPUIOXKEHUN
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C momotibio aTprbyTOB BBl MOJKETE U3MEHSATh BHEITHUH BUJ[ BAIITX TPO-
rpamMM. VIX BO3MOKHOCTH 3HAYUTEIBHO IIHPE, YeM CMeHa MpudTa 1 1BeTa.
SI coBerylo BaM caMOCTOATENBHO IPOTECTUPOBATh CMEHY 3HaueHUl pas-
JIMYHBIX aTPUOYTOB.

3AAAHUE

Ceiyac BaM noTpebyeTcs co3faTh Ha CLEHE HECKOSIbKO HOBbLIX 3/1eMeHTOB. Pa3mectuTe
[Be KHOMKu (3neMeHT Button) n Haanucb/MeTKy (3neMeHT Label B 6ubnunoteke obbek-
TOB) TaK, KakK MokasaHo Ha puc. 38.31. KHOMKM AO/MKHbI MMETb TeKCT «Left» n «Right»,
a MeTka — «Press some button». DnemMeHTbl pacnonoxwTe B 0O4HY CTPOKY.

CEUS AN T ey Ay b o= S1ume 20 . Y RN ===
B F 086 MO0 B @) B weeniinmuel ' T 1@ venomome ) Clten €43 Como0s
= [ urkame * | v [ view Costrsde s —=

vE— | "G e oo U - et 5 7 B

PR ipapacad
g ais
e B L vt Bnasbet
) Mskiphe Toch,

e 15

Len Prass some buttan e o

. v
— Hello World
® L) Ve s Bene Xa (.C o8] - M% + (IR LI
+ | O |(E » 1 & £ I|0 2 | 8wew

Puc. 38.31. HoBble aneMeHTbl Ha dopme

NMOACKA3KA 1

[ns noucka anemeHToB B Object Library Bbl MoxeTe ucnonb3osate none Filter, BBoas
B Hero Button u Label. Mocne 3Toro 4oCcTaTo4yHO NPOCTO NepeTaLLnTb HYXKHbIE SIEMEHTbI
Ha CLeHy.

MOACKA3KA 2

M3MeHUTb TeKCT aneMeHToB Button v Label MOXHO ABOMHBIM LLENYKOM MBILLKM MO KaX0-
MY 13 HUX 160 C NOMOLLIbIO MHCNEKTopa aTpubyToB: napameTp Text ans anemexTa Label
1 napameTp Title ans Button.
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38.9. Joctyn koaa k UL
Onpenenutens Tna @IBOutlet

Bor yike 3HaeTe, Kak 00€CTeINTh HOCTYI HIEMEHTOB CIIEHBI K METO/IAM
kiacca (eciu KTo 3a0bl1 — C IIOMOIIBIO ONpeaenuTes s @IBAction). s
OCYIIEeCTBIIEHIS 0OPaTHO orepariiy (OCTYT K JIEMEHTY U3 KOJIa) CITy-
JKUT KJIIOYEBOE CJIOBO @IBOutlet, Ha3bIBaeMOE ayTJIETOM.

Ceiiyac Mbl pACCMOTPUM TIPUMEP €TO UCTOJBb30BAHUS: 3aITPOTPAMMUPYEM
M3MeHeHNe TEKCTA METKH, Pa3MEeITIeHHON Ha CIleHe, 110 Ha)KaTUH Ha KHOTTKHT
Left 1 Right.

Nsmenure pesxxuMm otobpaskenus Project Editor na Assistant Editor, Haxan
KHOIIKY Show the Assistant Editor Ha manesi macTpymenToB (Toolbar). [Tocie
aTOTO Project Editor OyzeT pasielieH Ha aBe pabourie 30HbI. Bbl MOsKeTE 13-
MEHSTh MX PasMepbl U [IOJCTPauBaTh YA0OHBIM JJIs BAC CIIOCOOOM, a TAKIKe
CKpbIBaTh JpyIue HaHeu.

3ANAHUE

C nomolubto naHenu Jump Bar, pacnonoxeHHoi Bblwe Project Editor, opranusyiiTe oTo-
6parkeHne Main.storyboard B nesoii 30He, a ViewController.swift — B npasoii (puc. 38.32).

g e P a1 ) ce|=H. 0J0

AL TS R e

B € 0 et ) b ) [ b strwscant ) [ Vi sttt B ) Szt R R L e Tre—

o T - 2 /4 ViewController.swift
| 3 f MyMarme

"
& A/ Crested by Adein on 17/84/201%,
6 4/ Copyright e 2019 Swiftee. All rights reserved.
T
¥ import UIKit
1 elmas ViswCantroller: UTviewContreller {
| | @I8Antion fune shosMessagel){
1 let alertContraller = UlAlertCentreller(

Pk et e " title: *Welcome to MyName App*,
message: “Vasiliy Usov®,
1 praferzedstyle: UlAlersContraller.Style.alert)
— e ot W o e &

i alertControliar. sdekerion{UlAlertaetionititla:

*First", style: UAlertaction.Style.default,
& nillh
. adcAction{UIALertActiont title:
. style: UlAlertAction.Style.default,
handler: ndll)
0 // nunoq scnswnammero cima
1 #alf present{oloriControllor, snimated: true,
comaletion: nil)

Vi s s a1 ) M 8 ol
Bl s L LD B

Puc. 38.32. Assistant Editor B genctaum

Pesknm Assistant Editor ipeiocTaBiisieT 0ueHb YA00HbIH criocob CO3IaHtsT 9K-
menoB u ayTiaeroB. C 3akaroit kiasuiiiei Ctrl B IB Bbiesnte anement Label,
TocJIe Yero MmepeTantuTe ero B COCEHIO 30HY, B KOTOPOH OTKPHIT (haiii
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ViewController.swift. PactiosioxxuTe 1osBUBILYIOCS CHHIOIO JIMHUIO BbIIIIE Me-
Toza showMessage (). [Ipu aTom momxHa ObITh HaUCh «Insert Outlet or Outlet
Collection» (puc. 38.33). IlocJsie TOTO KaK BbI OTITYCTUTE KHOMKY MBITIKH,
orobpasuTcst OkHO cosmanus Outlet (puc. 38.34). ITose Connection orpe/ie-
JISIET THIT CO3/IaBaeMOll CBsi3u. Boibepure Outlet B KauecTBe ero 3HAYEHMsI.
B mosie Name ykaxute «label». He nuamensist 3HaueHMsT OCTATBHBIX TIOJIEH,
HaskMUTE KHOTKY Connect. [Tocsie aT0TO ¥ Kiacca ViewController GyzeT
CO3/1aHO HOBOE CBOMCTBO Label (smuctunr 38.10).

]
9 impart UTKit
3]
11 eless ViewController: UlViewController {
——— L] ot
- — e let alertController = UIAlertController(

[P % titla: “Welcome to MyName App®,
" message: "Vasiliy Usow®,
% praferredStyle: UIAlertContreller.Style.alert)
— Hello World 7 s RHSTEH K

' alertContreller.sddictioniUlAlertAction{title:
*First®, style: UIAlertAction.Style.default,
handler: nill)

b slertController.sddiction{UIALertAction{title:

Second®, style: UIAlortAction.Style.default,
nandler: mil})
7/ BMBOQ GCRANBRRMITO OKN
2 self.present(alartController, animated: true,
completion: nil)

z 1]

Puc. 38.33. Co3aaHue cBA3M Mexay KOAOM U 3/1EMEHTOM

Outlet s in
Object @IViWContmllar
Mame . cl
wpo [utaner [ ¢
storagn

T ET

Puc. 38.34. OkHo co3aaHus Outlet

NMPUMEYAHUE B paHHOM cnydae none Connection He coaepXxuT 3HadveHus Action.
3T0 CBA3aHO C TeM, 4To Action B npuHUMne He MOXeT ObiTb Cco3AaH Ans aneMeHTa Label.
Ecnu Bbl NpoaenaeTe Ty e onepaumio ¢ KHOMKOW, To yBuanTe Action B kayecTse go-
CTynHoOro ansi Bblbopa 3HayeHus.

JNuctunr 38.10

class ViewController: UIViewController {
@IBOutlet weak var label: UILabel!
@IBAction func showMessage(){
//...
}
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CBoIicTBO label COJIEP/KUT OIPEAETIUTENb THITa @IBOutlet. CiieBa OT HEro
oToOpaskeHa MUKTOrpaMMa B BHJIE CEPOTO KPyTa, YKa3bIBaIOIIas Ha TO,
YTO CBOMCTBO MMEET HACTPOEHHYIO CBsI3b C dJieMeHTOM. Eciin HaBecTn Ha
CBOMCTBO yKa3aresib MBIIIKH, TO CBSI3aHHBIN C HUM 9JIEMEHT OY/IeT O/
CBeYeH MPsIMO Ha ClieHe B coce/IHeil paboueil 30He (peub, KOHEYHO JKe, UIeT
0 pabore B pexkume Assistant Editor) (puc. 38.35).

R AR L L

2 /7 viewController.swift
1 A7 Mytinae

5 /7 Created by Adain on 17/84/2019.
& // Copyripht © 2018 Swiftne. ALl rights reserved.

* dsport UIKit

olass ViewController: UIViewController {

1
1
u PIBOutlet weak var label: UlLabell
"/ ] BIBActicn func shosMessaged){
D'lumht-h 14 let alertController = UlAlertController(
i ritle: *Wnlcemn T MyNama Appe,
| i message: "Vasiliy Usov’,
% Helio Workd " preferredityle: UlAlertController.Style.alert}
i " RHOKH
» alertController.sddAction{UIAlertAction(title:
"First®, styls: UlAlertAction.Style.default,
handler: nil))
E ] alertControllor. addAction(UTAlertAction(title:
“Second®, style: UIAlertAction.Style.cefault,
handler: nild}
n SF BUBGD BCRNMBARGRIC GKWE
n 10lf . present] ler, snimsted: true,
complatian: pdl)

IO Vo B € 18 — ex % = B
R L Al Lo

Puc. 38.35. OTobpakeHne CBA3M MeXAy 3/1EMEHTOM U ayTIETOM

Cutery1o1iuM 11aroM B peain3aluyl (pyHKIIMY CMEHBI TeKCTa METKH CTaHeT
coszanne action-meTrozia changelabelText() (MeToza ¢ ompeseuTesIeM
@IBAction). BHyTpu cBoeil peanmsariu oH Gy/IeT UCIOIb30BATh ayTJaeT
label 1711 J0CTYTIA K 9J1eMeHTY Label 1 n3MeHeH1s CBOICTBA, OTBEYAOIIETO
3a ero TekcT. Ha aTOT pa3 He craHeM co3/1aBaTh OT/AEIbHDBIN METO/I 1JIST KaxK-
noit u3 kHomok — Xcode T03BOJISIET CO3/1aTh CBsI3b OHOTO action-mMeToza
Cpasy ¢ HECKOJIbKUMU 2JIEMEHTAMU Ha CIICHE.

BriosiHe BO3MOJKHO, y BaC BOSHUK BOIIPOC: KAK BHYTPH METO/[a Oy/IET O1Tpe-
JIeTISIThCST, KaKast M3 KHOTOK HaskaTa? /{esio B ToM, 4TO MeTO/T, TOMEYeHHBIT
otpesienTesieM @IBAction, TIO3BOJISIET MCIIOJIb30BATH BXOIHON apryMeHT
sender, cofilepsKaIINi CChIJIKY HAa TOT 9JIEMEHT, KOTOPBII BbI3BAJ JTAHHBIN
MeTo/l. B KadecTBe THIIA 3TOTO apryMEeHTa MOKHO YKa3aTh Kak KaKOH-TO
KOHKPETHBIN (Kax, HarpuMep, UIButton), Tak 1 AnyObject, TTO3BOJISIONTUI
CBSI3aTh JIAHHBIA METO/ € JIIOOBIM TUTIOM 2JIEMEHTOB Ha CIIEHE.

Bur yike ymeete coszmaBaTh action-mMeTozbl BpyuHyto. Ceifuac paccMOTPUM
6oJiee ya0OHBII CIIOCOD ¢ UCIIOJIb30BAHUEM BO3MOKHOCTEl Assistant Editor.
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Panee Bbl co3iaBaiy ayTiieT ¢ IOMOIIBIO TIepeTacKUBaHus aJjieMeHTa Label
¢ 3aKaroil Kaasuieil Ctrl B 06J1acTh peflakTopa Koja. Yiep:KupaiTe HaxKa-
Toii Kasuiity Ctrl, 1 eperanuTe KHOIKY Right IIpsiMo 110/] CO3/IaHHOE paHee
cBoiicTBO label. B nostuBITIEMCst OKHe B 11oJ1ie Connection BbI CMOsKETe BBIGPATH
3HaueHue Action (puc. 38.36). B kauecTBe mMeHn ykazkuTe «changelLabelTexts,
a B moJie Type — UIButton (Tak KaK MCIOJIb30BaTh JaHHbII METOJ OY/IyT Hc-
KJTIOYNTENBHO KHOMKY). [Toste Event TI03BOJIsIeT YKa3aTh TUTT COOBITHSI, TIO KO-
TopoMy OyJeT Bbi3BaH JaHHbII Action, octaBbre ero 6e3 nsmenennii. Obparu-
Te BHUMAHUE Ha T10J1e Arguments: eciii BBIOPATh None, TO CO3/1aBaeMBbIil METO/
He OyIeT IMeTh KaKUX-JTH00 BXOJIHBIX aPIyMEHTOB, 1 MBI HE CMOJKEM OTIpesie-
JINTh, KaKast KHOTIKA HaskaTa. [[Jist Toro 4To6bl action-MeTor MOT 06paTiThCs
K BBI3BABIIIEMY €T0 9JIEMEHTY, B JIAHHOM I0JIe HEOOXOUMO yKa3aTh Sender.
[Tocne naxxkatusa kHonku Connect B peJlakTope Kojia I0SIBUTCS HOBBII METO/I
changelabelText(_:) c omnpejesnureeM Tua @IBAction (simctunr 38.11).

[ [+ T | mporﬂ
(v Action <
Ohbject lf_ ) View Controller & ss
Mame || I L @
Type [Any ’ @
Event [ Touch Up Inside ¢
Sender <
|_Connect |
e—

Puc. 38.36. OkHO co3gaHumsa Action

Jinctuur 38.11

class ViewController: UIViewController {
/...
@IBAction func changelabelText(_ sender: UIButton) {

¥
/...

}

BHyTpH cO3JaHHOIO METO/Ia BbI MOKETe 00PATUTHCA K CBOUCTBY label st
JIOCTYTIA K 9JieMeHTY Label Ha cIieHe ¢ 11e1bI0 U3MEHEHUS ero TTapaMeTPOB.
Peanuzyem B MeTo/ie (hyHKITMOHA, U3MEHSIIOIINI TEKCT METKH, UCTIOJIb3YST
[IPU 3TOM TEKCT camoil KHoKu (sinctunr 38.12).

Jiuctmur 38.12

@IBAction func changelabelText(_ sender: UIButton) {
label.text = ("The \(sender.titlelLabel!.text!.lowercased())
button was pressed")

}
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AyTieT-cBoiicTBO label XpaHWUT B cebe 9K3eMILIAP Kaacca UILabel, cOOT-
BETCTBYIONIUI 271eMeHTY Label, paciiososkeHHOMY Ha ClleHe, [I09TOMY MbI
HCII0JIb3YEM €TI0 JIJI U3MEHEeHUs TeKCTa MeTKH (CBOHCTBO text).

Paccmorpum nospoOHee BbipakeHue sender.titlelabel!.text!.
lowercased(). ITapameTp sender 1103BOJIIET OOPATUTHCA K HK3EMILILAPY
KJ1acca UIButton, KOTOPBIN COOTBETCTBYET TOUM KHOIIKE Ha CIleHe, KOTopas
Oblia UCIIOJIb30BaHta JJIs BbI30Ba MeTo/a changelabelText(_:) u nepe-
JlaHa B KavyeCcTBe BXOJAHOI'O aprymeHTa. CBoiicTBO titleLabel BO3Bpalaer
ONIMOHAJIbHBIN 9K3eMIIJISIP Kiacca UILabel, KOTOPBIM KaK pa3 U COJAEPIKUT
oTMcaHue TeKcTa KHOMKU. /[y JocTyna K caMOMy TEKCTY UCTIOJIb3YeTCs
CBOWCTBO text, IIOCJIE YETO IPOUCXOAUT €0 MpeodpasoBaHe K HUKHEMY
PETUCTPY € TOMOIIBIO MeTo/1a lowercased(). BoT Takas 3amytaHHast 1 0/{HO-
BPEMEHHO IIPpOCTas IeI0YKa.

Camoe UHTEpeCHOEe B TOM, UTO CO3[aHHBIA METO/ MOKET OBITH MCIIOJIb-
30BaH B TOM YHUCJIe U JIJIs1 KHONKY Left, TP 9TOM CBOUCTBO sender Oy-
JIET KOPPEKTHO OTpabaThiBarh u ee. JlJist CO3/aHusI CBSI3U MEKLy action-
METO/IOM changelabelText(_:) U KHOIIKOM Left B pexkume Assistant Editor
JIOCTATOYHO HaKaTh KHOIKY MBIIIN Ha CEPOM KBajipare JeBee MeTo/a
changelabelText(_:) ¥ IepeTaNIuTh €ro Ha ajieMeHT ciieHbl (puc. 38.37).
Tenepb, eciv 3aIyCTUTh TIPOTPAMMY ¥ HAJKATh Ha JIOGYIO 13 IBYX KHOTIOK,
TO TEKCT METKY OY/IET U3MEHSThCSL.

11 class ViewController: UlIViewController {
[ ] ©IB0utlet weak var label: UILabel!
4 @IBAction fune changelabelText(_ sendar: UTButton) {
T label.text = ("The \[sender.titleLabell.text!.lowercased()} button
X was pressed")
_— 15 H
—— | | PIBAction func showMessagel){
o Lbd let alertController = UlAlertControllec(
kel Press some bution -4 % title: "Welcome to MyName App*,
3 % message: "Vasiliy Usov®,
20 prof le: UIAler ler.Style.slart)
Hello World 2 £/ ROGaBNAEM KHOMKK & SCMMMBAKUEMY COOSUMEHIS)
-+ alertContreller.addiction(UIAlertAction{title: "First", style:
UIAlertAction.Style.default, handler: nil))

Puc. 38.37. Co3aaHve AononHUTENbHOW CBsA3u action-meToaa u Button

Bo3MOJKHO, uTO TPpH UBMEHEHHHU TEKCTA 3JIEMEHT He OY/IET COOTBETCTBOBATh
pasMepam METKH ¥ He 0TOOPa3UTCsS MOMTHOCTHIO. B aToM cirydae HeoOXou-
MO PacTsIHyTb 3JieMeHT Label BO BCIO ITMPUHY CIIEHbI 1 U3BMEHUTH CBOMCTBO
Alignment B HHCIIEKTOpPE aTPUOYTOB HA «BbIPAaBHUBAHUE 10 IIEHTPY ».

Taxum 06pa3oM, MbI pa3o6bpasi ¢ BAMH OCHOBBI CO3/IAHUST TpocTeiine-
O MOJIb30BATENbCKOTO UHTEPdEeiica U CBSI3bIBAHMS MEKIY COO0H Koza
1 rpaUIeCKUX 2JIEMEHTOB. 51 COBETYIO BaM JIAJIbIIIEe CAMOCTOSITETHHO TPe-
HUPOBATHCST UCIIOTBL30BATH APYTHE 00BEKThl GUOINMOTEKH UIKit, aKTHBHO
noJiKJIo4Yas ouimaibuyio crpasky ot Apple.



[laTTepHbI
NPOEKTUPOBAHUS Mpu
pa3paboTke B Xcode

Mbr 6IM3KH K 3aBEPITEHIIO HATITETO Kypca. Bam 0cTamoch MO3HAKOMUTLCST
BCETO C OJTHOI TeMOi, Ipek/Ie YeM BBl CAMOCTOSITEIbHO MTPOIOJIKITE CBO
yTh B kauectse i0S-paspaboTyrka.

B cBoeii mpakTuke pazpaboTyrKaM 4acTo MPUXOAUTCS PEIIATh TUTTOBBIE
3a/Jlaui, VIS peastu3allii KOTOPbBIX ysKe Hail/leHbl ONTUMaJbHbIe IIYTH
u mabaoubl. OHU HA3BIBAIOTCS TATTEPHAMUE TIPOEKTHPOBaHUst. Biarogapst
HaTTepHaM MPOTPAMMUCTBI MOTYT, YTO HAa3bIBAETCSI, HE M300pPeTaTh BEJIO-
culle]i, a UCII0JIb30BaTh OIILIT COTEH ThICAY WJIU JlaXke MUJLIMOHOB JIOJEH.
ToBopst ApyrUMHU CJIOBaMU, MAGJOHBI TIPOEKTUPOBAHMS (DOPMATUSYIOT
1 OIIMCBIBAIOT PellleHre TUTIOBBIX 3a/ad ITPOrpaMMUPOBAHNS.

B HacTostiee BpeMst cymiecTBYeT 60IbINOE KOTMIECTBO KHHUT, OMICHIBAIO-
MIIX OTPOMHOE YHCJIO BCEBO3MOKHBIX ITATTEPHOB, YACTh 13 KOTOPBIX BASKHO
3HATh U MOHUMATBD 11py paspadborke npuiaoxernuii nox i0OS n macOS. Ecim
BbI 3aHUMAJIMCh TTPOTPAMMUPOBAHUEM PaHee, TO HaBePHAKA CJIOBO «I1aT-
TepHBI» HEOTHOKPATHO BaM BCTPEYAJIOCH, @ MOSKET, BBI JTaskKe UCTIOIb30BATIH
HEKOTOPbIE U3 HUX B CBOEH pabore.

B a1oii ritaBe npuBeienbl HECKOJIbKO OCHOBHBIX 11aTTEPHOB, ¢ KOTOPBIMU
BBI BCTPETHUTECH B XOJIE CO3/IaHUsI IpUIoskeHnit B Xcode.

39.1. NatrepH MVC. ®permopk Cocoa Touch

MVC pacuingposbiBaetcst kak Model-View-Controller (Moaens-OTto6paxeHue-
KoHTposnep) U sIBJISIETCST OCHOBOT MOCTPOEHMSI TPOrPAMMHBIX TPOAYKTOB
B cpezie Xcode. DTOT naTTepH MpeAIoaraeT oJHOe pasaesieHue KoJa,
JAHHBIX ¥ BHEIITHETO BUIA IIPUJIOKEHMS IPYT OT Apyra. Kak/prii u3 aTux
AJIEMEHTOB CO3/IAETCS U YIIPABJISIETCST OTAebHO. CeroiHst GOMBITUHCTBO
00BEKTHO-OPUEHTUPOBAHHBIX OUOIMOTEK TOCTPOEHbI ¢ yuerom MVC.
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Kak TOBOPUJIOCH paHee, ,ZIaHHI)II';I 1rabJIoH IMOJIpa3yMeEBaAECT pa3/ieJIEHNE BCEX
COCTaBJIAIOIINX pa3pa60T1<1/1 Ha TPpU KaTEropum:

O Moaenp — Kiracchl, KOTOPbIe 00ECTIEUNBAIOT XPAHEHWE JAHHBIX BAIITIX
MPUJIOKEHUH.

O Oro6paskenue (IlpexcraBienue) — MO3BOJAIOT CO3/[ATh PA3JIUYHBIE
rpaduuecKue 2JIeMEHTBI, KOTOPbIE BUIUT TI0JIb30BaTeNb U padoTe
C TIPUJIOKEHHEM.

O Kourpomrep — obecrieunBaer COBMECTHYIO PaboTy «0TOOPaKEHUST»
1 «Moziesn». JlaHHbIi 610K COAEPIKUT JOTUKY PAOOThI IPHIOKEHUS.

Kaskpit 00beKT, KOTOPBIiT BBI CO3/aeTe B CBOEI TIPOrpaMme, MOKET ObITh
JIETKO OTHECEH K O/IHOH M3 KaTeTropuil, HO P 9TOM He [[OJIKEH Peasi-
30BaTh Kakue-1u6o (GyHKINH, TPUCYIne AByM ApyruM. Hampumep, sk-
3eMILISAP Kjacca UIButton, obecriedynBaioniuii 0ToOpaskeHne KHOTKY, He
JIOJIKEH COIEPIKATH KOJI, BBIITOJIHSIEMbBIN IPU HAKATUU HA Hee, a KOJI, [IPOo-
U3BOJAIINN PaboTy ¢ 6a3oil aKKAYHTOB, He IOJKEH PUCOBATH TaOJIMIy Ha
aKpate cMapTdoHa.

MVC no3BoJisseT 0CTHYh MAKCUMATBHOTO Pa3/ieJIeHNsT TPeX OCHOBHBIX
KaTeTopHii, 4TO BIIOCJIEACTBIH TTO3BOJIsIET YI0OHO OGHOBISTD U TIepe-
pabarbiBaTh MPOTPAMMY, a TaKXKe MOBTOPHO UCTIOIB30BATH OT/AETbHBIE
KOMIOHEHTbI. Tak, HarpuMep, KJIace, KOTOPbIii 06eciiedynBaeT 0TodpaskeHne
KHOITKY, 0e3 TPy/1a MOKeT ObITh JIOTOJIHEH, PACIITUPEH 1 MHOTOKPATHO HC-
TIOJTF30BAH B JTIOOBIX MTPUTOKEHSIX.

Bce BosmoxkHOCTH 110 paspaborke i0S-npuiosxenuit npegocrasiser i0S
SDK (software development kit, komriekT cpeicTs pazpaboTKi ), KOTOPbIiT
Bxoaut B coctaB Xcode. Janubrii SDK npemocraBiser orpoMHOE YHCTIO
pecypcoB, 6iaroapst KOTOpbIM Bbl MozkeTe cTpouTh Ul, opraHu30oBbIBaTH
MyJIBTUTAY-yIIPaBJIeHIe, Xpanenne fauubix 8 b/l, paboTy ¢ MynsruMenua,
nepefavy AaHHBIX TI0 CETH, UCTIOIb30BaHNe (DYHKIMI yCTPOUCTB (aKce-
JIEPOMETP U T. /I.) U MHOTOe-MHOTOE /ipyroe. B coctaB iOS SDK Bxoaut
(bpeitMBOPK Cocoa Touch, KOTOPBIH Kak pas nmoctpoen Ha nputiuie MVC.

Bo Bpemst pazpabotku npusioskeHnil B Xcode BbI paboTasiu ¢ Kareropueit
«OTobpaskenus» ¢ momorbio Interface Builder, Ho ipu aTOM He obecredn-
BaJIU PEICHIsT KaKUX-TMO60 GU3HEC-TIPOIECCOB € MOMOIILIO TPapIYecKux
2JIEMEHTOB.

Kareropust «Konrposuiep» Bkiodaer B cebst crielinpuieckue Kiracchl,
obecneynsaomue GyHKIUOHATLHOCTD BAIUX IPUIOKEHUN, HAIIPUMED
UlViewController, a Toutee, ero motoMok ViewController, ¢ KOTOPbIM Bbl pabo-
Ta/Iu paHee.
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JjieMeHTHI Kateropun «Mogesb» He ObLIM PACCMOTPEHbI B KHUIE, TEM HE
MeHee B Oy/yIleM Bbl CTaHeTe CO3/aBaTh MEXaHU3Mbl, 00eCIIeunBaIoIIe
XpaHeHWe MaHHBIX BAITUX MPUIOKEHUT.

Yewm ray6ske BBI GyaeTe TOTPYKATHCS B Pa3pabOTKy TPUITOKEHWI TSt
i0S, Tem syuiiie u siciee Bbl Gy/ieTe BUAETh PEATU3AIIUIO BCEX TIPUHITUIIOR
nattepHa MVC.

39.2. MatTepH Singleton. Knacc UIApplication

ToGabHbIe TIepeMeHHBIE MOTYT CTaTh 3HAUUTEIBHOM TIPOOIEMON TTPH
paspabotke nporpamm ¢ ucrnonbzosanueM OOTII. OHu npUBA3BIBAIOT
KJIACCHI K UX KOHTEKCTY, U TOBTOPHOE UCIIOJIb30BAHNE ITUX KJIACCOB
B JI[PYTUX TIPOEKTAX CTAHOBUTCS MPOCTO HEBO3MOKHBIM. Eci B Kitacce
HCIoJIb3yeTcs riobajbHast TepeMeHHast, TO ero HeBO3MOKHO U3BJIeYb
U3 OJHOTO IIPUJIOKEHMS ¥ IPUMEHUTH B IPYroM, He yOeArBIINCh, YTO
B HOBOM ITPOEKTE UCITOJIB3YETCST B TOUHOCTH TAKOH ke HabOp TII00aIbHBIX
MepeMeHHbIX.

Hecmotpst Ha To 4To riiobanbHbIe EpeEMEHHbIE — 0Y€Hb YA0OHbIH crocod
XpaHeHuss MHGOPMAINH, JOCTYITHONW BCEM KiaccaM, UX UCHOJb30BaHUE
MIPUHOCKT OOJIBIIIE TPOOIEM, YEM TIOJTb3HL.

B XOpOoIIO CIIPOEKTUPOBAHHBIX CUCTEMAX BHEITHNE OTHOCHUTEJIbHO KJIaCCOB
TTapaMeTphbl 0OBIUHO TepeialoTCAa B BUE€ BXOAHBIX apDIyMEHTOB /1JI51 METO/IOB
9TOTO KJj1acca. HpI/I ATOM KaKbIN KJIacc COXpPaHAET CBOIO HE3aBUCHUMOCTD
OT APYyrux. Tem ne menee BpeMA OT BpEMEHN BO3HUKAET HeO6XOZ[I/IMOCTb
HCITOJIb30BaThb O6H.[I/Ie UL HEKOTOPDBIX KJIaCCOB PECYPChI.

[Ipeanosnoxum, B Bauleil mporpaMMme Tpedyercs XpaHuTh Habop mapamMe-
TPOB B KOHCTaHTe prefences, KOTOPLIH TOIKEH OBITH TOCTYIIEH JTIO6OMY
KJIaccy B pamMkax npusioskenust. OIHIM U3 BBIXO/IOB SIBJISIETCS OObsIBIIEHTE
ATOTO MapaMeTpa B BU/Ie IJI0OaTbHOTO U €70 UCIOIb30BaHNe BHYTPH KJ1ac-
COB, HO, KaK MBI TOBOPIJIH PAHEE, TAKOHN CITOCO0 He SIBIISETCST TTPABHIIHHBIM.
Jlpyrum criocoboM perensi 3TON 3a/[auil MOKET CJIYKUTh UCIOJIb30BAHIE
rarrepHa Singleton.

[Tabsom MpoeKTHPOBaHHs Singleton OIPa3yMeBaeT CYIeCTBOBAHNE TOb-
KO OJTHOTO 9K3EMTIIISIPA KITacca, KOTOPLIH MOJKET OBITH UCIOMH30BAH B JIIO-
6oM npyrom KoHTeKcTe. J[yist Toro uTo6el obecneynTs 510 TpeboBaHue,
B KJIacCe CO3/IaeTCs elMHAsl TOUKA AOCTYIA K 9K3eMILISIPY TOTO Kacca.
Taxk, Hampumep, MOT GBI CYTIECTBOBATH KJacc Prefences, LTSI TOCTYIIA
K 9K3eMILISIPY KOTOPOTO MbI MOTJIM OBl UCIIOJIB30BATh METOJL Prefences.
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singleton(). IIpu momneITKe UCIIOAB30BAHUS JAHHOIO METOA U3 JII0OOI0
JPYroro Kjaacca OyeT BO3BpallleH OAMH 1 TOT 5Ke 9K3EMILISI].

ITpumepom HCHOIb30BaHMs TTaTTepHA Singleton ipu paszpabotke mog i0S
MOJKET CJLY’KUTb KJ1acc UIApplication, 9K3eMILIAP KOTOPOTO SIBJISIETCSA CTap-
TOBOI TOYKOM KaxK0ro npuaoxkenust. JIioboe IpuIokeHne, KOTOPOEe Bbl
COBJIaeTe, COAEPIKUT B cebe U UCIIOAb3YET TOJIbKO OANH IK3EMILIAD KJacca
UIApplication, JOCTYII K KOTOPOMY 0O€CIIEYNBAETCSI € MTOMOIIBIO MTabJI0Ha
Singleton. UIApplication BblllosiHsAeT OOJIbIIOE KOJIMYECTBO 3a4a4, B TOM
yucsie obecrieynBaeT BbIBOJL Ha 9KPaH YCTPOMCTBA OKHA BAIIETrO HPUJIOKe-
HUS (9K3EMILISAP Ki1acca UIWindow) M 0TOOPaKeHKEe B HEM CTaPTOBOM CIICHDI.
Bam, kax paspaGOTUKY, HUKOI/IA He IIPUIETCSI CAMOCTOSTEIHO CO31aBaTh
9K3EeMILIAP Kjacca UTApplication, cUcTeMa JieJIaeT 9TO aBTOMATUYECKU, He-
3aBUCUMO OT KO/l IIPUJIOKEHNSI, U OCTOSHHO paboTaeT (hOHOM.

MPUMEYAHME Mul ele HMKOrga He ctankuBanuck ¢ knaccom UIWindow. OH co3pa-
eTcsl aBToMaTnyeckn u obecrnieunBaeT otobpaxkeHune UL Balumx npunoxeHui. Mobunb-
Hble MporpaMmbl 0BbIYHO MMEIOT TONBbKO OAMH 3Kk3eMnnsp knacca UIWindow, Tak kak
O[IHOBPEMEHHO 0TOBPaXatoT TOMBKO OAHO OKHO (MCK/OYEHUEM SIBNSIETCS NOAKMOYEHNE
BHELUHero Agucnnes), B OTvyMe OT NporpaMM HacTOsbHbLIX KOMMbIOTEPOB, KOTOpbIE MO-
ryT oTobpaxaTb HECKOIbKO OKOH OAHOW MpOrpaMMbl B OAWH MOMEHT BPEMEHMU.

39.3. NattepH Delegation.
Knacc UIApplicationDelegate

I[Tatrepn Delegation (nesierupoBanue) sIBJASETCS €le OJHUM O4Y€Hb BasKHbIM
11t i0S-paspaborunka marrepHoM. U 3HaHMe 0 HeM IOHAZ00UTC BaM IIPK
cospanuu npuioxennii B Xcode. Ero cyTh cocrout B TOM, 4T00BI OAUH
KJacc gejernposal (IiepejaBajl) OTBETCTBEHHOCTD 32 BBINOJIHEHUE HEKO-
TOpBIX GyHKIUH Apyromy kaaccy. Co CTOPOHBI 9TO BLITISANT TAK, CIOBHO
IJIAaBHBIN KJIACC CAMOCTOSITENILHO BBIIOJIHSET BCE BO3JI0KEHHbIE Ha HEro
dyHKIuY (faxe JgejaernpoBaHHble Apyromy kiaccy). DpeliMBopK Cocoa
Touch OY€Hb AKTUBHO UCIIOJIb3YET JieJieraThl B CBOEH paboTe, 4ToObl OHN
0OBEKTBI BBIIOJIHSIIM YaCTh CBOMX (DYHKIWIT OT JINIIA APYTHX.

SApxuM IpUMEpPOM HCIIOJIb30BAHUS MaTTEPHA JIeJIeTMPOBAHUS SABJIAETCS
ysKe 3HAaKOMBII HaM KJiacc UIApplication. HamomHIo, 4To Kask/oe puso-
JKeHue UMeeT OJJUH-eJUHCTBEHHBIN 9K3eMILIAP 9TOr0 Kjacca-CUHIJITOHA.
Bo Bpemst paboThl puIoskeHust UIApplication BBI3BIBAET HEKOTOPHIE
cnennuyeckre MeTO/IbI CBOMX JIEJIEraToB, €CIU, KOHEUHO, JIeJIeTaThl CY-
ECTBYIOT U PEATN3YIOT B cebe 9T METOJIDI.
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Orkpoiite B Xcode panee paspabotaHHblii HaMu 1poekT MyName. Mbr
paccMOTpeJiu ellle He BCe PECYPCHI, I0CTYITHbIE pa3paboTyuky B Project
Navigator. QM u3 HuX siBisiercst AppDelegate.swift. OTKpoiiTe ero B pesiak-
TOpe IIPOEKTA 1 B3IVIAHUTE HA CTPOKY MHUIMAIN3AINK Kiacca AppDelegate
(smuctunr 39.1).

JNiuctmur 39.1

class AppDelegate: UIResponder, UIApplicationDelegate {
/]
¥

AppDelegate siBisiercs meseratom st UIApplication, 06 9TOM rOBOPUT
MIPOTOKOJI UIApplicationDelegate, KOTOPBII MPUHUMAET JaHHBIN KJacc.
Bo Bpems BeITIOIHEHUSA TPOTPAMMBI 3K3EeMILIISP Kaacca UIApplication
B OIlpe/ieJIeHHble MOMEHTBI BBI3bIBA€T METO/IbI, OICaHHble B AppDelegate.



3aKJ1lo4eHune

Wrak, 1ejm, KOTopble Mbl CTABUJIN IIepel COOOI BO BPEeMs UTEHUS KHITH,
JOCTUTHYTBI — BbI TIPOIILIH MTOJHOIEHHBIN KyPC MMOATOTOBKH K paspaboTKe
npusokeHuil Ha Swift. Koneuno, moka Bbl He o0J1azaere BceMy 3HAHUSMU
B IIpeMETHOI 06JIaCTH, HO TeIlepb y BaC €CTh XOPOIIUI 3aeJI LIS U3yde-
HUS MaTepuajia B OyIyIieM.

51 yBepeH, 4To BallU 3HAHWSI CTAJIM HAMHOTO TJIYGKe ¥ Bbl IPOHUKIUCH
5TUM HEOOBIKHOBEHHBIM yXOM pazpaboTKH, KOTOPBIN Mogapuaa HaMm
Apple. Ceituac puiio BpeMst peaisainui cOOCTBEHHBIX UJIEH U paspa-
OOTKM MPUIIOKEHUIA.

MHorue u3 Bac 3a/1al0TCsT BOIIPOCOM: «A UTO Jasbiine?»
Bbr MoskeTe IBUTATHCS TI0 OZTHOMY M3 JIBYX TTyTEN:

Q [Ipomomxuth udydenue no Apyrum Kypcam,/kuuram. IIpasia, B aToMm
cydae BaM MOXKeT TIOTPeOOBATLCS 3HAHIE AaHTITHHCKOTO SI3BIKA, TaK
Kak B PyHnere Bce elie He Tak MHOIO MaTe€pPUaJIOB JIJIs1 HAYMHAIOIIUX
i0S-paszpaboTunKoB.

Q Haiitu ais cebd nHTEpeCHYIO 33124y U JBUTATHCS BIIEPE, UCIIOJIb3Y s
oUIMUATBHYIO JOKYMEeHTAIUIO0 (TaM ecTh OTBETHI HA BCE BOMPOCHI),
JIAHHYIO KHUTY, callT http://swiftme.ru u gipyrue pecypcsl B Cern.

Cosnasaiite u TBOpUTe!

BbI czie/1au nepBblii ¥ 09TOMY CaMblil BasKHBIH IIar — Jajibliie Bee Oyaer
TOJIbKO MHTEPECHEE.
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