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BBepeHue

Ha exkeroiHoil BceMUpHO#T KOH(DepeHInN pazpaboTINKOB Ha TIaThopMe
Apple (Worldwide Developers Conference, WWDC) 2 uionsa 2014 rozna
«sA0TI0uHasT> KOMITaHUsT PUATHO yauBuiaa i0S-0011ecTBEHHOCTD, TPe/l-
CTaBUB HOBBIN SI3bIK IIPOIPAMMUPOBAHUS, MOJYYUBIINN HasBaHue Swift.
ITO cTasio GOJBIION HEOKUAAHHOCTIO: MAKCUMYM, HA YTO PACCYMTHIBAJIM
paspabOTYUKU, TIPUBBIKIINE K TEMEPH YKe YXOSIIEMY B MIPOIILIOE SI3BIKY
Objective-C, — 210 0630p HOBBIX Bo3MoskHOCTEH 10S 8 1 HOBbIE MpH-
KJIaJIHBIe TPOrpaMMHbIe HHTepheichl st paboTh ¢ HuME. OTPaBUBIIKCH
OT IIOKA, Pa3pabOTIUKK MOJACTYIIUIUCH K SWift, u3yuast 1, KOHEUHO Ke,
KpUTHKYst ero. CIycTst TOJI, BBITYCTUB HECKOJIBKO MTPOMEKYTOUHBIX 06-
HOBJIEHHBIX Bepcuii si3bika, 8 urons 2015 roga Apple anoHcrpoBaia BHIXOZ
Bepcuu ¢ unpekcom 2.0, KoTopas crajia J0CTylHa BMecTe ¢ GUHATBHON
c6opKoit MoOMILHOM oneparonHoil cuctembr 10S 9. TTosxe, B cepeune
OKTsAGPS TOTO JKe Toj1a, Obla BhIyIeHa Bepcust 2.1, mpuBHecHas B po-
1iecc pa3pabOTKU Psi/ 3HAUUTEIHHBIX HOBOBBEIECHHUIA,

Ecui BBI KOTIa-1160 Tcanu nmpuiioskerst Ha sisbike Objective-C, To 1o-
ciie uzyvennst Swift ¢ ero MHOTOOGpa3reM BO3MOKHOCTEH BbI, BEPOSITHO,
3aXOTUTE MEPENnCcaTh CBOU MPUIOKEHIS Ha HOBOM S3bIKE TPOTPAMMU-
posanust'. ITocie Boixoga Swift MHOTHE paspabOTYNKK O UMEHHO
0 ATOMY TIYTH, TIOHUMasT, 9TO B OyyIeM Hanbobinee BunMane Apple
GyJIeT YIAETATh PA3BUTUIO HOBOTO s3bika. Bosiee Toro, Swift cran nepsoii
paspaboTkoil Apple ¢ OTKPBITHIM UCXOIHBIM KOJOM, YTO FOBOPUT O CKOPOM
BHE/IPEHUH €T0 MOIEP;KKU U IPYTUMHE OTIEPAITMOHHBIMHU CHCTEMaMH (a He
tosibko i0S u OS X)%

' Swift B sHaunTenbHoil Mepe oranyaercs ot Objective-C B cTOPOHY HOBBIIIEHMST
yao6ersa mporpammupoBanus. OHAKO B PEIKUX CIydasiX IpH pazpaboTke
[IPOrpaMM BaM, BO3MOKHO, MTPHUIETCS UCIIOIH30BATh BCTABKH, HAIIMCAHHBIE HA
Objective-C.

2 B Hacrosiiiee BpeMst IPUIIosKeH st Ha Swift MOJKHO pazpabaTbiBaTh HE TOJIBKO ISt
omneparronHbix cucreM i0S u OS X, vo u i watchOS (onepanmoHHas crctemMa
«yMHBIX» yacoB Apple Watch) u tvOS (onepaimontas cucremMa Tel1eBUSHOHHOM
npucrasku Apple TV 4-ro nokosierust). OiHAKO U3yUdeHKe IIPUEMOB Pa3paboTKH
TIPUJIOKEH W JIJIST PA3JIMYHBIX OMEPAIIMOHHBIX CHCTEM BBIXOJIST 32 PAMKH TEMbI
JTaHHOI KHUTH.
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O Swift

Swift — 910 GBICTPHIIT, COBpEMEHHBbII, Ge30MACHBIN 1 YIOOHBII SA3BIK TPO-
rpammMupoBanust. C ero OMOIIIBIO TIPOIIECC CO3/IaHMUST TPOTPAMM CTAHOBUT-
s 04eHb TUOKUM ¥ TIPOYKTHBHBIM, TaK Kak Swift BoGpas B cebst mydiiiee
u3 takux ga3b1koB, Kak C, Objective-C u Java. Swift na peakocts yaoben
JUIST U3YYEHUsI, BOCIIPUSATHS U uTeHus1 Kojga. OH vMeeT KpaiiHe mepCrek-
TUBHOE OyIyTIee.

W3yyas aTOT 3aMeyaTesbHbIN A3bIK, BBl YIUBUTECH, HACKOJIBKO OH B CBA3KE
¢ Xcode (cpemoii paspaboTKH, Ha MbI Heil OCTAaHOBUMCS TI037Ke ) IPEBOCXO0-
JUT Ipyrye 3bIKK IIPOrPaMMUPOBAHNS, HA KOTOPBIX Bbl [IUCAJIM IIPOTPaM-
MBI paree. Ero nmpocroTa, IAKOHWUYHOCTH U HEBEPOSITHBIE BO3MOKHOCTH
TIPOCTO TTOPa3UTENbHBI!

SI3pik Swift co31aH TOJHOCTBIO «C HYJIsI», TI09TOMY 00JIaaeT PsIOM 0CO-
GeHHocTell:

O OGbEeKTHO-OPUEHTHPOBAHHOCTb.

Swift — 06BEKTHO-OPUEHTUPOBAHHBIN S3bIK IIPOIPAMMUPOBAHMS, TIPHU-
JIEPIKUBAIONIMIICS TAPa UMbl «BCE — 910 00beKT». Eciiu B HacTosuii
MOMEHT JIAHHOE YTBEP:K/IeHUE TTOKA3aJ10Ch BAM HEITOHSITHBIM, He Tiepe-
JKUBAITE: 9y Th MO37KE MBI e1le BEPHEMCS K HEMY.

a qHTa6eJIbHOCTb, 9KOHOMHYHOCTD 11 TIAKOHHYHOCTD KO/J1A.

Swift mpocTo cosnan 1ist Toro, uTo6b! OBITH YIOOHBIM B paboTe U MaK-
CUMaIbHO NOHATHBIM. OH UMeeT TIPOCTOI 1 NPO3pavyHbIii CUHTaKCHC,
HO3BOJIAIONINIT COKPAIIATh MHOTOCTPOYHBIN KOJI, KOTOPBII BbI, BO3MOK-
HO, IACAJIU B TIPOIILIIOM, 10 OJHOCTPOUHBIX (a B HEKOTOPBIX CTydastX —
OJTHOCUMBOJTHHBIX! ) BBIPAsKEHUT.

4d besonacnocrs.

B pamkax Swift paspaGoTurKy MONBITAMUCH CO3[aTh COBPEMEHHBII
SI3BIK, CBOGOMHBIN OT YSI3BUMOCTEN ¥ He TPeOYIONUI M3IUIITHEro Ha-
IPsIKEHUsT TIPOTPAMMUCTA TIPU CO3JIaHUU MPUIOKEHUI. Swift nme-
€T CTPOTYIO TUIH3AINIO: B 1060 MOMEHT BPEMEHU BbI TOUHO 3HaE-
Te, ¢ 06BeKTOM Kakoro tuma pabortaere. BoJee TOro, Tpu CO3MAHNN
TIPUJIOKEHNH BaM MPAKTUYECKN He TPEOYETCs IyMAaTh O PACXOLyeMOit
oTmepaTUBHON mamsiTH, Swift Bce memaeT 3a Bac B aBTOMATHYECKOM
peKIMe.

a HpOl/IBBOZ[I/ITeJleOCTI).

Swift — odeHb M0JIO/I0IT SI3BIK, TEM HE MEHee 110 MPOU3BOAUTEIbHO-
¢ty padpabaTbiBaeMbIX IIPOrpaMM OH IIpub/mKaercs (a B HEKOTOPBIX
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CJyYasx yske U 0OTOHSIET) BCEM U3BECTHOTO «CTapUYKay» — SI3BIK MPO-
rpammupoBanust C++1,

ITH 0COOEHHOCTH IENMAT0T SWift TO-HACTOSIIEMY YANBUTENHHBIM S3BIKOM
HPOrPaMMUPOBAHHUSL. A ceffdac IJIst BAC CAMO€ BPEMsI IOTPY3HUTHCST B MUD
Swift: oH elte 04eHb U OYeHDb MOJIOJ, JIIOJCH CO 3HAUUTEIbHBIM Oara)om
3HAHUI U OMBITA 32 TIJIEYaMH ellle TIPOCTO He CYIEeCTBYET B CUJTY BO3pacTa
S3bIKa, I0O9TOMY B IIEPCIIEKTUBE Bbl MOKETE CTaThb OJIHUM U3 HUX.

O KHure

Wcnosp3oBanne coBpeMEHHBIX cMapTHOOHOB /I PellieHIsT BOSHUKAIOIINX
3ajlad cTas0 HOPMOIL. B ¢BsI3u ¢ 9THM MHOTHE KOMIaHUK 06paIaioT Bce
GoJree TIpUCTATLHOE BHIMaHE Ha obecriederre (hyHKITMOHATBHOTO I0CTYTIA
K TIpeJjlaraeMbIM UMHU YCJIyTaM TIOCPEACTBOM MOOUIBHBIX MPUI0KEHUN
(6yIb TO ONTUMU3UPOBAHHBII HHTEPHET-CAT, OTKPBIBAEMBbIil B Opaysepe,
NN cHelanbHas mporpamma). i0S aBisgercst ofHON M3 MOy IIpHEHITIX
MOGHJIBHBIX OTIEPAIIMOHHBIX CUCTEM B MUPE, M B TAKOU CUTYAIIUH CIIPOC Ha
MOGHIJIBHOE TIPOTPAMMUPOBAHKE PACTET HEOBIBAIBIMHU TEMITAM,

Jlannast KHATA COAEPKUT MUCUEPITBIBAIONTYIO MH(MOPMAITHIIO 171 BCEX JKeJIato-
X HAYYUTHCS [TPOrPAMMHUPOBATH HA 3aMEYATEIbHOM sI3bIKe Swift ¢ 1es1bio
cosganus cobcrBennbix 10S-npunoxenuii (a takxke OS X-, watchOS-
n tvOS-nipunoxennii). B Xxoze yTeHNst KHUTH BbI BCTPETUTE HE TOJIBKO TEO-
peTHyecKre CBEIEHNsT, HO 1 GOJIBINOE KOJIMYECTBO TTPAKTHYECKUX TIPUMEPOB
1 3ajIaHUii, BBITIOJIHSISI KOTOPbIE BbI YIJIyOWTe CBOM 3HAHUS B M3yYaeMOM
Marepuasie. HecMOTps Ha TO UTO BaM ITPECTOUT TIPOMTH OOJIBIIION My Th, 3TO
Gy/IeT MOJIE3HBII 1 OYeHb BayKHBIH OTBIT. KHITa He MOKa3bIBAET, KaK IICaTh
iOS-mipuoskeHmst, OHa MpeiHa3HaYeHa JIJI N3yYeHUs CaMOro SI3bIKa MPOo-
rpammupoBaius Swift. S cunraio, 4To OHa JACT BaM BO3MOKHOCTH OCBOUTh
HOBBIU I3bIK ¥ B CKOPOM BPEMEHH TIPUCTYIIUTH K HAITMCAHUIO COOCTBEHHBIX
npunoxenuii 111 App Store i Mac App Store. VI3yumnB A3bIK, B J1ajib-
HEHIIeM BBl CMOJKETE CAMOCTOSITEILHO BBIOPATH, /ISt KaKOil Mm1aTopMbl
cospasathb mporpamMmmbl — 1151 10S, OS X, tvOS mam watchOS.

ITpumeps! Koa B JAHHOI KHIUTe COOTBETCTBYIOT Swift Bepcuu He Hiuke 2.1,
i0S Bepcun e Huke 9.1 1 Xcode Bepcun He Hike 7.1. Eciu y Bac 6osiee
HOBBIE BepCUH, He GECTTOKONTECh, BECh OMMUCAHHbBII MaTepualt ¢ OOIbIION
noJieit BepossTHOCTH Oyer 6e3 Kakux-au6o omubok paboTaTh U y Bac.
Ho ne6ouibIasi BO3MOKHOCTD TOTO, 4T0 Apple He3HAUMTEIBHO U3MEHUT

I CoOTBeTCTBYIOIME TeCThbl IePUOAMYECKU IIPOBOUT U Pa3MellaeT Ha CBOEM
noprae komnanus Primate Tabs — paspa6oTumk noiryIspHOro TecTepa Ipous3-
Boxuteabnoct Geekbench.
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cuHTakcuc Swift, Bce ske cymecrByer. Ecimi BbI BCTpeTnTech ¢ Takol cH-
Tyaruei, TPOTITY BaC OTHECTHCH C TOHUMAHUEM U COOBIIUTE MHE 00 3TOM
Ha 9JIeKTPOHHBIH azpec alkal@ya.ru.

[N Koro HanvcaHa KHura

Ecau BbI 110J103KUTEIBHO OTBETUTE HA ciaenyromnme BOIrpoChbl

O Bsi umeere X0Ts1 661 MUHUMAIBHBIE 3HAHUS O TIPOTPAMMUPOBAHUY HA
JIIOGOM SI3BIKE BHICOKOTO YPOBHSI?

D BI)I XoTuTe Hay‘—II/ITbCH Cco3/1aBaThb HpOFpaMMbI JJIA OHepaHI/IOHHOf/’I
cucrembl i10S (g Bawero ragskera iPhone n iPad), OS X, watchOS
nnn tvOS?

Q Bsr npeamounTtaere obydeHue B IPAKTHIECKON (GOPME CKYIHBIM U MO-
HOTOHHBIM TEOPETUUYECKUM JICKITUSIM?

TOTI'/la 9Ta KHHUTa [1JIs Bac.

W3ydaemblii MaTepras B KHUTE TIOJKPETIeH TPAKTUIECKUMI IOMAITHUMA
3a7laHUSIMU. MBI BMecCTe MPoieM ITyTh OT CaMbIX MPOCTHIX MMOHATHH /10
peleHus MHTepeCHeNX 3a/1a4.

He ctout 6oarbes, Swift Boce He oTiryrHeT Bac (Kak 9TO MOT CIelaTh
Objective-C), a nmpoiecc co3ganus IPUIOKEHUN OKaKeTCs OUeHb yBJIe-
KaTeJbHBIM. A €CJIN Y BaC €CTh UjIesl TOTPSICAIONIEro TIPUIOKEHHs], TO CO-
BCEM CKODPO BbI CMOKETe Pa3padoTaTh ero s COBPEMEHHON MOOUIbHOI
cuctembl i0S nm crarmmonapHoii cucteMbl OS X.

O‘{eHb Ba’XHO, ‘{TO6bI BbI HE /JaBaJIN BAllIUM PYKaM «IIPOCTanBaTb». Tectu-
pyiiTe Bech Ipe/yiaraeMblii KOJI U BBITTOJIHSINTE BCe 33/IaHMs, TAK KaK YUUTb-
s IPOrPaMMUPOBATh, IIPOCTO YNTAsA TEKCT, — He JydInnii crocob. Ecin
B XO/1€ U3Yy4Y€HUA HOBOI'O MaTe€pUrasia y BaC IHOABUTCA KeJIAaHUE «ITOUT'PATh»
€ KOJIOM U3 JINCTUHIOB — JieJIaliTe 9TO He oTKJIaabiBad. [locturaiite Swift!

He 6oiitech omunbdaThcs, TaK Kak [I0Ka Bbl YYUTECh, OMIMOKU — BallK
IPY3bst. A MCIIPABJIATH OMIMOKHU 1 u30erath UX B OYAyIIeM BaM IIOMOKET
JlaHHast KHUTa 1 cpeja paspaborku Xcode (0 Hell Mbl IOFOBOPUM IO3IKE).

IMomHuuTeE: 71 TOro 4TOOBI CTaTh BEJMKUM IIPOrPaMMUCTOM, TpeOyeTcs
BpeMsi! ByibTe TepiiesiiBbl 1 BHUMATEJbHO U3yYaiiTe MaTepUall.

CTpyKTYypa KHUIA

Kuwnra cocrout us YeTbIpeEX 6OJIbIINX YACTEI:

Q Yacrs L. 3nakomctBo ¢ Xcode. B 1iepBoii yacTu Bbl HauHeTe Balile Imy-
temecTBre B Mup Swift, BBIIOIHUTE caMble BasKHbIE U 00sI3aTEbHBIE
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IIary, TTPEAIIECTBYONIE HaYaTy pa3paboTKi cOOCTBEHHBIX MTPUIIOIKE-
Huil. Bbl y3HaeTe, Kak 3aBecT COOCTBEHHYIO yUeTHYIO 3arich Apple
ID, Kak MOAKIIOYUTHCS K TIPOTpaMMe apple-pa3paboTankoB, T/ie B3sTH
cpeny paspabotku Swift-npuiioskenuii, Kak ¢ Heil paboraTh.

Q Yacrs I1. Basossie BoamoskHocTa Swift. [Tocsie 3HakomMcTBa co cpenoit
paspaborku Xcode, H03BOJIAIONIEN IPUCTYIIUTD K U3YYEHHUIO SI3bIKa
POTPAMMUPOBAHMS, BbI U3yUUTE Oa30BbIe BO3MOKHOCTH Swift. Bbr
y3HaeTe, Kakoil CHHTaKCcUC uMeeT Swift, 4To Takoe repeMeHHble ¥ KOH-
CTAHTbI, KAKME TUIIBI JAHHBIX CYIIECTBYIOT U KaK BCEM 3TUM I10JIb30-
BaTbCs [IPU Pa3pabOTKe IIPOrPAMM.

Q Yacrs IIL. Ocuornble cpeacrsa Swift. TperTbst uacTh GoKycupyeTcst Ha
PACCMOTPEHNY U U3yYeHUN HanboJIee TIPOCTHIX, HO OU€Hb MHTEPECHDBIX
cpenctB Swift. O HEeKOTOPHIX U3 HUX (HAPUMEDP, O KOPTEKaX) BB,
BO3MOKHO, HUKOT/IA He CJIBIIIAJN, Apyrue (HalpuMep, MacCUBLI) Bbl,
BEPOATHO, UCTIOTIH30BATIH U B IPYTUX A3bIKAX.

Q Yacrs IV. Herpusnaabsusie Boadmoxxuoctu Swift. B werseproii ga-
CTH TIOAPOGHO OTMCHIBAIOTCS TIPUEMDI pabOTHI ¢ HanboJIee MOTIHBIMI
1 QyHKIMOHANBHBIMY cpejacTBamMu Swift. MaTepuas aToil TIaBbl BbI
Gy/eTe NCTIOIB30BATH C 3ABUAHON PETYISIPHOCTDHIO TIPH CO3TAHIN COO-
CTBEHHBIX MIPUTOKEHIH B OYIYIIIEM.

YcnoBHble 0603Ha4eHUs

NMPUMEYAHME B paHHOM 6n10oKke NpUBOAATCS NpUMEYaHUst U 3aMeYaHus.

BHMUMAHME Tak BbIrNagsaT BaXKHble 3aMeYaHus K MaTepuany.

JINCTUHr

A 3To npumepbl Koaa (JIMCTUHIW)

CUHTAKCUC

B Takux 61okax NpuMBOASTCS CUHTAKCUMYECKUe KOHCTPYKLMM C 06bsICHEHVMEM BapUaHTOB
UX UCMOSb30BaHWSI.

3apaHue

33.,713.HI/I${ JUISI BBIIIOJIHEHMS Bbl HAl/IETE B OT/IEJIbHBIX pasjiesiax.



YacTtb 1
3HAKOMCTBO C Xcode

B nepBoit YacTu Bbl Y3HaeTe 0 TOM, YTO HEOBXOAMMO A1t Hayana paspaboTku
MPUNOXEHWI Ha A3bike Swift. Bbl NoyunTe COBCTBEHHYIO YHETHYIO 3aMMCh pas-
paboTuMKa, NO3HAKOMUTECH CO CPeloVi pa3paboTKM NPUIOXEHWI, HAa3bIBAaEMOM
Xcode, n npuobpeTeTe nepBble 1 CaMble BaXKHble HaBbIKW B3aMMOAENCTBUS
C Hel.

MPUMEYAHUE Ecnm y Bac HET BO3MOXHOCTM BbINOSIHUTL BCe TpeboBaHMsi AaHHOW
4acTu, He oTYamMBamnTechb. [ins TOro YTo6bl NPUCTYNUTB K M3yYeHuto Swift, Bbl MOXeTe uc-
nosib30BaTh creumasnbHbiv cepuc http://swiftstub.com/, koTopbIii NO3BOUT BaM NucaTb
Swift-koa npsiMo B 6pay3epe 1 TaM >xe BUAETb pe3yNbTaTbl €ro BbIMOHEHWS.

Ecnu Bbl paHee HMKorfa He paboTtanum co cpeaoii Xcode, To 6yaeTe NopakeHsbl
LUMPOTOW €e BO3MOXHOCTEN M HeobbIYHbIM MOAXOAOM K pa3paboTke npuoxe-
HUIA (B OTNIMYME OT MHOMMX APYrvX CPeA NporpaMMUpoBaHust). ECTeCTBEHHO,
[aNleko He BCe 3TW BO3MOXXHOCTU PAcCMOTPEHbI B KHUIe, MO3TOMY S COBETYHO
BaM B Ja/lbHEWLIEM CaMOCTOSITENBHO MPOAC/IKUTL €€ U3yUYeHMe.

B TOM cryuae, eciim Bbl y)ke MMeeTe OnbIT paboTsl ¢ Xcode, MoXeTe NponyCTUTh
[aHHYI0 [NaBy ¥ NEPENTV HEMOCPEACTBEHHO K U3yYeHUIo A3bika Swift, XoTs 3To
1 HEe peKOMEeHAYEeTCs.

v/ [nasa 1. MNepBble waru
v naea 2. Cpega Xcode 1 Playground-npoekTbi



[lepBble Wwaru

1.1. BaM HeobxoauM KomnbloTep Mac

[Tpesxie yeM TMPUCTYIUTH K pa3paboTKe MPOrpaMM Ha si3bike Swift, Bam
norpedyercss HeCKOIbKO Bewlei. [Ij1a Hauala MoHaZo0UTCs KOMIIBIOTED
iMac, MacBook, Mac mini uiu Mac Pro ¢ ycTaHOBJIEHHOH OTIepaIliiOHHOI
cucremoii Mavericks (OS X 10.9), Yosemite (OS X 10.10) wiu El Capitan
(0S X 10.11). 30 1epBoe 1 GazoBoe TpeHOBAHKE CBIZAHO C TEM, YTO CPea
paspaboTku puaoxkennii Xcode cospana kommnanueii Apple uckounTe -
HO C OpUeHTaInel Ha cOOCTBEHHYTO MIaThopMy. XOTsI B CBS3H C TEM, YTO
Swift siBJIIeTCS OTKPBITHIM A3BIKOM, BO3MOKHO, Y3Ke MOSBUIUCH TPOEKTHI,
MO3BOJISTIONINE Pa3pabaThiBaTh MIPUIOKEHUS U JIJIST APYTUX OMIEPAIIMOHHBIX
CHCTEM.

MPUMEMAHME Ecnu y Bac KoMnbioTep ¢ cuctemort Windows v OTCyTCTBYET OTAESb-
Hbl1 kKoMMbtoTep ¢ OS X, To cneayeT Bbi6paTb OAMH U3 TPeX MyTel peLleHUst AaHHOM
npobnembl:

— NprobpecTn KoMnbloTep Mac ¢ ycTtaHoBneHHow cuctemoint OS X;
— YCTaHOBWTb Ha CBoM KoMrbtoTep OS X (a TouHee — Hackintosh);

— ycTaHoBWTb B Windows BUPTYyasibHylO MalUMHY U pa3BepHyTb Ha Hell roToBbI 06pa3
0S X.

OTMeuYy, YTO Crnocob € YCTaHOBKOW BUPTYanbHOM MallMHbI SIBNSIETCS Haubosnee NpocTbiM
1 NpVeMneMbiM, XOTS B TakOM Cflyyae Bbl M He A0ObeTeCh TOro e ypoBHSI koMdopTa
paboTbl, Kak Npu paboTe Ha OpUrMHanbLHOM KoMMbloTepe Mac.

1.2. 3apernctpupyntech kak Apple-pa3paboTumk

CJieIyoIuM IaroM JI0JKHO CTaTh ToJiydeHre yueTHol samcu Apple TD
u peructpaiys B nenrTpe Apple-pazpaborunkos. st 9T0ro He06X0AUMO
npoiitu 1o ceplike https://developer.apple.com/register/ B Bamiem 6paysepe
(puc. 1.1).
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Puc. 1.1. CrpaHuua Bxoaa B LieHTp pa3paboTumkoB

MPUMEYMAHME Apple ID — 370 yyeTHas 3anucb, KOTopas MO3BOMSET MONYYUTb AO-
CTyN K cepBuvcaM, npeaocTaBnsembiM hupMoit Apple. Bo3MOXHO, Bbl y)Ke UMEETE JINUHYIO
yyeTHyto 3anuck Apple ID. OHa 1crnonb3yeTcs, HanpyuMep, Npy NOKynke MobMbHbIX Npu-
noxeHu B AppStore unm npu pa6ote ¢ noptanom iCloud.com.

Yrobbl co31aTh HOBYIO yueTHYIO 3anuch Apple ID, nepeiiauTe 110 ccblike
Create Apple ID. [lsist peructpaiiuu Bam 1otpebyercst BBeCTH TpebOyeMbie
JAHHbBIE U TMEJTKHYTHh Ha KHOTIKE B HUKHENH 9acTH (hOPMBIL.

Ecim y Bac yske ectb yuerHas samch Apple 1D, To ucnosbayiite gaHHbIE
cBOeil yueTHO 3anucu 11 Bxoza B Llentp paspaborunkos (kHorka Sign In).

Ha craprosoii crpanuiie [lentpa pazpaGoTunkoB HEOOXOIMMO MepeiT
10 cchike SDKS, TTocie 9eTo BaM CTaHeT JOCTYITHO BCe MHOTOOOpa3ie BO3-
moskHocteil Ilenrpa Apple-paspaborunkos (puc. 1.2).

B IlenTpe pa3spaGoTUMKOB BB MOKETE MOJYYHUTH JOCTYI K OTPOMHOMY KO-
JIMUECTBY PA3IMYHON JOKYMEHTAIIUN, BUAEO, IPUMEPOB Koj/la — KO BCEMY,
YTO [IOMOXKET CO3/1aBaTh OTJIMYHbIE IIPUIOKCHUSI.

Perucrpanus B KauecTe pazpaborunka GecriaTia. To ecTh KaKblii
MOJKeT HayaTh paspabaThiBaTh MPUIOKEHNUS, He 3aIlIaTUB 32 9TO HU KO-
neiiku (ecam He yYUTHIBATh CTOMMOCTD KOMITbIoTepa). Tem He MeHee
32 99 10/71aPOB B TOJ BBl MOXKETE YYaCTBOBATH B TJIATHOM MpOTpaMMe
i0S-paszpadoruuros (i0S Developer Program), koTopyio Bam Tipejiia-
raer Apple. 91o He 00s3aTeIbHO, HO €CJIM Bbl XOTHTE TECTUPOBATDH Ballll
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Puc. 1.2, MepeyeHb AOCTYMHbIX B LieHTpe pa3paboTymkoB pecypcos

NPUJIOKEHUs HA PEAJbHBIX YCTPONCTBAX (@ He TOJIBKO B POrPAMMHOM
CUMYJISITOPE) U MCIO0Jb30BaTh App Store (MOOWIbHBIN MarasuH MpuIIoO-
JKEHUIT) 71T pAaCIIPOCTPAHEHUST CBOMX MTPOTPAMM, TO yYacTHe B ITporpaMMe
CTAHOBUTCS 0032 TEIIbHBIM.

JIluuno g COBETYIO BaM IIOKa He 3alyMbIBaTbCA 06 9TOM, TaK KaK BCE€ HaBbl-
k1 10S-pa3paboTKu MOKHO TIOJIYYUTh € TIOMOIIbIO GECIIIATHON yUeTHON
sarucu u Xcode.

1.3. YcTaHoBuTe Xcode

Terepb Bee, uTO BaM HeoOXouMo, — ckadaTb Xcode. JIjist aToro nepeiianre
10 COOTBETCTBYIOMIEH cchlike B LleHTpe pa3paboTunKOB Ha CTPAHMILY, 110-
CBSILIIEHHYIO 9TOU 3aMedaTesibHoil cpeje paspaborku (puc. 1.3).

NMPUMEYAHUE Kak Bbl MoxeTe BuaeTb, Apple npegoctasnsieT BaM JOCTyn K 6eTa-
BepcusiM Xcode. HacTosTenbHO He pekoMeHAYH0 UCMob30BaTh MX NMPU U3yYeHWN A3blka
NporpamMMMpoBaHmsi, Tak Kak OHW NpeAHa3HayveHbl 415 onbITHbIX Apple-pa3paboTymkos.

[Tocae memuka o ceoliike View in the Mac App Store mpousolizieT aBToma-
TUYECKUI TTepexo/l B Mara3ut npuiokennit Mac App Store Ha cTpaHUITY
Xcode. 3ech BBl MOJKETE YBUAETH KPATKOE U3JOKEHIE BCEX OCHOBHBIX
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Download Xcode for Free

. Xcode 71 beta mmmm
sk oy
Apghe TV, Aggte Watch, IPhina. iPad. and Mas. It indudes the Xeode 0L
sirmiances, for ks,

weatehOF, te0rS, and 05 X

& Dgmmkaad Yrode T beta
[y meerie 21 bven Reteass b

r Xeode 7
This release includes the Krode ID€. Swift 2 complier Imaruments, Simuknon
ared lanas SOs For % X, 105, e wichess.

Wiew i the Mac App Siore »

& Developer Flatforms Resousces Programs Seppont Membes Center

Xcode [ S S T RN TR

Sea® 25

0501 beta
ohavan
—hir
w0 e

mam
Gap bn, 2505
Wi
otxvien
wah0t 1

Puc. 1.3. CrpaHuua Xcode B LieHTpe pa3paboTunkos
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BO3MOKHOCTEH cpejibl Pa3spaboTKK, 00630 MOCIEHEr0 OOHOBICHUS U OT-
3bIBBI TIOJIb30Bareeil. s ckaunBanus Xcode mMpocTo IMEJKHUTE Ha
KHOIITKe 3arpysuTb 1 IIpU HeOOXOAUMOCTH BBEIUTE JAHHBIE CBOEH YUETHOM

sanucu Apple ID.

ITocne 3aBepHICeHN ITpoliecCa YCTAHOBKMW Bbl CMOJKETE naiitu Xcode

B Launchpad uiu B nanke Mporpammbl B J[oxe.



Cpepna Xcode
n playground-npoekTbl

2.1. BBegeHue B Xcode

V3yueHne IporpaMMIPOBAHKs Ha I3bIKe Swift MBI HAUHEM CO Cpeabl pas-
paborku Xcode.

MPUMEYAHMUE VHTerpyvpoBaHHas cpeda pa3pabotkn (Integrated Development
Environment, IDE) — cuctema nporpaMMHbIX CPEACTB, UCMOb3yeMas NporpaMMmUCTaMm
Ansi pa3paboTku nporpamMHoro obecneyenus (MO).

Cpepa pa3paboTku 06bI4HO BKIHOYAET B Cebs:
— TEKCTOBbII pefakTop;

— KOMMWUASATOP W/WUIN MHTEPNpPEeTaTop;

— CpeAcTBa aBToMaTu3aumn c6opku;

— OT/IAAYVIK.

Xcode — aro IDE, To ecTb cpena cospanus npunoskennii st iOS u OS X,
Xcode — a10 HanboJIEe BasKHBII HHCTPYMEHT, KOTOPBII MCIIOJIb3YET pas-
paborunk. Cpega Xcode yausuresnpual OHa OpegoCTaBIAET IMUPOKIE
BO3MOKHOCTH, X U3YYaTh UX CJEIyeT TOCTEIIEHHO, NCXO/S U3 TOCTABJICH-
HBIX ¥ BO3HUMKAMOIINX 3aja4u. BHENIHUI Byl paboueil cpebl TIpUBe/IeH Ha
puc. 2.1.

VIMEHHO ¢ UCIIOIb30BAHKIEM 9TOro HHTepdeiica paspabaThiBaIOTCs JTI0ObIE
npustoskerust st i0S u OS X, ITpu usydyennun Swift Ber Gyaere B3anmo-
JefCcTBOBATh ¢ MHOI paboyeil obracThio — pabourM uHTepdeiicom play-
ground-1poexToB. O HEM MBI IIOTOBOPUM 9y Th IIO3KE.

Xcode paciipocrpansiercst Ha GeCIUIATHOM OCHOBE. DTO TOMN(DYHKITMOHAI b-
HOe IpuIokeHne 6e3 Kakux-anbo orpaHudeHnii B ceoeii pabore. B Xcode
nuarerpupoBanbl maket i0S SDK, pepakrop koja, perakrop nnrepdeii-
ca, OTJaJUYMK U MHOTOE J[pyroe. TakKe B HETO BCTPOEHBI CUMYJISITOPBI
iPhone, iPad, Apple Watch u Apple TV. 310 3HauuT, 4TO BCE CO3aBacMbie
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Puc. 2.1. NHTepdeiic Xcode

[IPUJIOKEHUS BBl CMOKETE TeCTUPOBATh PAMO B Xcode (6e3 HeoOX011uMO-
CTH 3arpy3KU MPOTPAMM Ha peasibHble YCTPONUCTBA).

S nazerocnp, 4TO BB yoKe MMeeTe Ha CBOEM KOMIIbIOTepe [10C/Ie/[HIOI0 BEPCUIO
Xcode, a 3HaUUT, MBI MOJKEM TIEPEITH K M3YUEHHIO HTON 3aMedaTelbHON
cpensl. A st Havasma HeoOxoanMo samyctuth Xcode. ITpu mepBom 3airy-
CKe, BO3MOXKHO, BaM IIPUIETCS yCTAHOBUTH HEKOTOPLIE JOIOJHUTEIbHbIE
MakeTsl (Bce MPO/IET B aBTOMATHUECKOM PEKUME TIPH TeTuKe Ha KHOTTKE
install).

[Tocsie ckaunBaHMsI 1 TIOJHON yeTaHOBKU Xcode Bl MOKETE MIPUCTYIUTh
K UCIIOJIb30BAHUIO CPeibl paspaboTKu MpIoKeHuil. YyTh 1035Ke BbI CO-
37aINTE CBOU TEPBLIN ITPOEKT, a ceiuac MPOCTO B3TASHUTE HA TIOSIBUBIIIE-
ecst ipu 3amycke Xcode craproBoe okHO (puc. 2.2).

CrapToBO€ OKHO CJIYKUT JJIS IBYX lleJIeli: CO3/laHusl HOBBIX IIPOEKTOB
U OpPTaHM3aIUU JOCTYIIA K CO3MaHHbIM paHee. B craproBom okHe Xcode
MOXKHO BBIIEJSUTH Be obmactu. HiskHss eBast 061aCTh TTPeCTaBIsIeT
cob0Tl MEHIO, COCTOSATIIEE U3 CIAETYIONIX TTYHKTOB:

O Get started with a playground — coszpanue HoBoro playground-mpoexra.
O TOM, 4TO 9TO TaKO€, MbI IIOTOBOPUM Yy Tb I1O3KE.

Q Create a new Xcode project — cosanuie HOBOro npuioxkeHus st i0OS
nmm OS X,
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=
MyPlaygroundLesson. playground
! =/Angenc. [rcafiosiphone
@ Calc
~fAngescc [ncefiosfiphone
E Part 1 - Calculator
|=..| ~fAnaexc inciosfiphons
Welcome to Xcode B
l_l ~fAngesc Aucxfiosiphone
—‘;] Get started with a playground
&7 Explore new ideas quickly and easily,
[ .,: Create a new Xcode project
| L ] Start buliding a new IPhone, IPad or Mac application.
5l Check out an existing project
Les]  Start working on something from an SCM repository.
Show this window when Xcode launches Open another project...

Puc. 2.2. CraptoBoe okHO Xcode

Q Check out an existing project — mojKJOUYeHEe BHEITHETO PEIIO3UTOPUS
UL TTIOMCKa Pa3MEll€HHbIX B HEM ITPOEKTOB.

[TpaBast yacTb OKHA COJEPKUT CIIUCOK CO3/JaHHBIX paHee IPOeKToB. B Ba-
IIeM cJTydae, eciu BbI 3ammyckaete Xcode BiepBble, TAHHBIN CIIHCOK OyIeT
nyctbiM. Ho He mepesknBaiiTe, B CKOPOM BPEMEHU OH HATTOJHUTCST MHOKE-
CTBOM PA3JIMYHBIX IPOEKTOB.

NMPUMEYAHMUE B Ha3BaHUsX BCEX CO34aBaEMbIX B XOAE YTEHUSA KHUMM NPOEKTOB A CO-
BETYIO YyKa3blBaTb HOMepa rnae W/uian NUCTUHroB. B ByaylieM 3TO NO3BOAWT HaBECTU
Mopsiiok B CrMCKe NPOEKTOB M OrpasuT Bac OT JINLIHEN FONoBHOW 6onu.

Opum 13 norpscaroiux Hososseaernii Xcode 7, moMmumo nozpziepsxku Swift,
sBJsercs mogsiaenue playground-npoekTos. Playground-npoexT — a1o nn-
TepaKTUBHAs Cpesia pa3spaboTKH, cCBOe0OpasHas «IIECOUHUTIA» UJTH «UTPOBast
IUIOMIAIKAY, T7IE BBl MOKETE KOM(OPTHO TECTUPOBATH CO3IaBAEMbIiT BAMHU KO/
¥ BUJIETh PE3YJIBTAT €r0 UCIIOJHEHUS B PEKUME PEaIbHOTO BPEMEHH.

I[Ipencrasbre, 4TO BaM HYKHO OBICTPO TIPOBEPUTH HEGOJIBIIYIO TPOrPAMMY.
Jlist 37011 11eTM HeT Hirdero Jiyutire, ueM playground-mpoekt! Tpumep mpu-
BeJleH Ha puc. 2.3.

Kaxk BBl MOKETe BUIETh, BHEIIHMIA B MHTpedeiica playground-npoekra
3HAYUTEJILHO OTJIMYaeTcs ot paboueit obactu Xcode, KOTOPYIO BbI BUIEIN
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Puc. 2.3. lNMpumep playground-npoekTa

panee B kaure. [Topropio, uro playground-mpoexT mossosisier miucath Koj
1 He3aMeJIJIUTEJbHO BUJIETh Pe3yJIbTaT ero NCHOJTHEeHUs, XOTsS U He CJIy-
SKUT ST CO3/IaHMST TIOJTHOTIEHHBIX CAaMOCTOSITETBHBIX TPOEKTOB. Kaskbrit
playground-npoexr xparntest B hailzioBoii cucreme B Bujie 0coboro daiina
C OIHOMMEHHBIM PACITUPEHUEM.

2.2. UHTepdelic playground-npoekTa

Het crioco6a Jryutiie JJist ©3y4eHUsT sI3bIKa POrPAaMMUPOBAHNUS, YeM Ha-
nucanue Kojaa. Playground-npoexT npeaHasHaueH UMEHHO JIJIsT HTOTO.
BoiGepure BapuanT Get started with a playground B cTapTOBOM OKHE /1JIsI
cosanus Hosoro playground-mpoexra. /Tanee Xcode mompocuT Bac BBeCTr
nms cozpaBaeMoro playground-mpoekTa, a Takske BEIOpaTh MIATHOPMY, IS
KOTOPOIH BBI Oy/ieTe micath Ko Ha BeIGop mpesiaractest 1Be maathopMbt:
iOS u OS X. Pasnura Jjiuiib B gocTynHbix B playground dpeiimBopkax.
Nsmenute nmst Ha «Part 1 Basicsy, Bei6epure mwiardopmy i0S u e KHITE
Ha KHoIKe Next.

Jlanee Tpebyercst BHIGPATh MANKY /I COXPAHEHUsI CO3/1aBAEMOTO TIPO-
€KTa; TocJie BhIGOpaA MAIKU Tlepe/l BAMU OTKPOETCs: pabounii mHTepdeiic
playground-npoekra (puc. 2.4).
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Pa6ouee OKHO COCTOUT U3 IBYX YacTeii:

Q B zeBoil yacTu 3KpaHa PacioyokeH pedakmop Kodd, B KOTOPOM
BbI MOJKETE MUCATh W PEJAaKTUPOBATh CBOU swift-ko/. B TobkO uTO
CO3/TaHHOM HaMmU (aiijie nMeeTcsT OJJMH KOMMEHTapUil 1 JIBe CTPOKH
KoJIa.

O Kak Tosbko Koz Oyzer Hamrcan, Xcode MoMeHTaIbHO 06paboTaer ero,
0TOGPa3UT OIMOKHU U BBIBEJIET PE3YJIBTAT B IPABOIl YacTH 9KpaHa, B 00-
Jlacmu pesyromamos.

ene® Ready | Today at 12:38 = s D030
B¢ > g Raies

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

2

3 import UIKit

&

§ var str = "Hello, playground" "Hello, playground”

1)
[ElS

Puc. 2.4. Pabouee okHO HOBOro playground-npoekTa

BoI MOXeTe BUIETD, YTO Pe3yILTAT CO3/IaHHON MepeMeHHoil str oTo6pa-
JKaercs B 06JacTu pe3ybratoB. B nanmbHeiieM Mbl BMecTe 6y1eM Micath
KOI M OOCYsK/IATh PE3yJIBTATHI €T0 BhIMoTHeH st [IOMHUTE, 4TO OCHOBHAS
11eJIb — TIOBBIIIEHUE Balllero YPOBHS BiageHust Swift.

Ecsn HaBecT yKasaTesib MbILIK Ha CTPOKY "Hello, playground" B obsacTu
PEe3YJIBTATOB, TO PSIZIOM TIOSIBSITCS [IBE KHOTIKH, KaK MTOKA3aHO Ha PuUC. 2.3.

"Hello, playground” @0

Puc. 2.5. [lononHuTenbHble KHOMKK B 061aCTV pe3ynbTaToB

JleBast KHOTIKA MO3BOJISIET OTOOPA3UTh PE3YJIbTaT B OTAEIBHOM BCILIbIBA-
I0IIleM OKHE, ITpaBas — IIPAMO B obsractu koga. IlonpobyiiTe meaKHyTh Ha
KasKI01 U3 HUX.
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2.3. Bo3moxxHoCTM playground-npoekTa

Playground-mpoekrsl — 310 norpsacaioomas miardopma 11 pazpador-
KM KOJa U Hanucanus oOydaomux Matepuanos. Haunnag ¢ sepcun 6.3
B Xcode IMOABMNJIACh IMTOAJAEPIKKA IIlaI‘kdOWIl-CI/IHTaKCI/Ica JUTA KOMMEHTapu-
eB. Ha puc. 2.6 IIprUBE/ICH ITPpUMEP N3MEHEHNW A BHEITHETO B/la KOMMEHTa-
pueB mocJie Beibopa B MeHto myHKTa Editor » Show Rendered Markup.

B ckopoMm BpeMeHU BBl YBUIHUTE, UTO B KAYECTBE PE3YJIBTATOB MOTYT BbI-
BOJINTHCST HE TOJTbKO TEKCTOBBIE, HO 1 rpadmieckue fannbie (puc. 2.7).

[ 1°N | & CemoNewFormat
B | ¢ »| @ DemoNewFormatplayground * No Selection

1 /7t BE Hoaue somssamocts Playgreund

T I

3 £ New playgrownd files in Xcode 6.3 show results in-line within the slayground decument, The
nee foreat also makes it easy 1o create gorgeows playgrounds with stylized text and enbedded
images. Playgrounds are perfect for documentation, tutorisls, or samples you include with
your projects.

AN

§ M1 ==

s Ih

7 /i Using sieple plain test sarkup you con quickly create new headings, Lists, =eboldes or
=italice text, and [Links](httoif/developer,soole. con/gwift/blog) from within playground
comments, Select the [ditor -» Show Documentation a3 Rich Text senu option to 3ee your
Blaygracas restered wiTH STyles sasnled,

[ NN 8 DemoNewFormat
Bl * | @ DemoMewFormatplayground © No Selection

Hostle BoamoxkHOCTY Playground

New playground fles in Xeode 5.3 show results in the The new farmat
mmnmummmmmmwmm
for tutorials, or samples you include with your projects.

mmmmtmpmmmmmmmumm-mm
a3 Fich Text menu option
m—mwmmmm-m

Puc. 2.6. DopMaTMpOBaHHbI KOMMEHTapWi

Crpoku hopmara N times B 06acTi pesyJisraTos, riae N — 1esioe 4uciio,
TOBODST O TOM, YTO JIaHHAsI CTPOKa Koja BeiBoauTcs N pas. [lpumep taxoii
CTPOKHU BBl MOKeTe BujieTh Ha puc. 2.7. [Tog00HbIE BHIBOBI PE3YIBTaTOB
MOZKHO 0T0OpasuTh B Bu/e rpadukos u tabsmil. Co BceMr BO3MOKHBIMU
BapUaHTaMU OTOOPAsKEHUS PE3YJIBTATOB MCHOJIHEHUs SWift-Koza BBI 110-
3HAKOMUTECH B X0/ie PaboThI ¢ playground-npoexramu B Xcode.

Takske Xcode umeer B cBoeM apceHasie TaKOW MOJE3HbI MeXaHU3M, KaK
aprogomnoHeHre (B Xcode usBectHoe Kak aBTOKOMILINT). [l puMepa
B paboueil 4acTy TOJABKO 4TO CO3AAHHOro playground-mpoekra Ha HOBOI
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ace = 3
] ¢ > | @ DomoNowFomat 3.pksygeuend ) No Selsstion

impart Cacna

/4 Lee's play with mathemaries asd an in-line graph
o

r count in 0...108
5in(1008.8 / Double(count]) 01 times) &
i
]
Playgrounds contain their awn resource bundle. Just drag images o other intao the of
using Show Package Contents in Finder.
»
1/ Load & Tull color insge directly Trom within the playground’s Rescurces folder
w2 B4 h 078 -

i var vacellonlnage = NSlragelnamed: “Tortolla. jog™]

Puc. 2.7. MNpumep BbIBOAA pPe3ynbTUpytoLel UHhopMaLmum

[ ReN-] Ready | Teday st 12326 E®soDDOO
BE € 3] g ek
"1 /f: Playground - noun: a place where people can play

2

3 import UIKit

&

§ var str = "Hello, playground" Hello, playground”

)

7 Array
Int32 ARGST_EXTENT
Int3Z ARGSE_EXTENT
Int32 ARGSY_EXTENT

15 Array Array

= ArrayLiteralConvertible ArrayLiteralConvertible

B ArraySlice ArraySlice

Int32 asciiZaddr{Int32, UnsafePointer<Int8>, UnsafeMutablePointer<Void>)
UnsafeMutablePointer<Int8> asctime(UnsafePointer<tms) |

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

Puc. 2.8. OkHo aBTOAOMONHEHMS B Xcode

CTPOKE HAIUIINTE JIATUHCKUI CUMBOJI «a» — Bbl YBUJIUTE, YTO BCILJIBIBET
OKHO aBTOjI0NONTHEHUS (pHc. 2.8).

Bce, uT0 BaM HY3KHO, — BBIGPATh TpeOYEMbIil BAPMAHT M HaKaTh KJIABUIILY
BBO/Ia, 1 OH TIOSIBUTCS B pe/lakTope Kojia. CIIUCOK B OKHE aBTOIOMOJIHEHUS
MEHSIETCS B 3aBUCUMOCTH OT BBE/IEHHBIX BAaMU CUMBOJIOB. Takske Bee co3za-
BaeMbIe 2JIEMEHTHI (TIepeMEHHbIE, KOHCTAHTBI, TUIIBI, 9K3EMILJISIPbI U T. II.)
aBTOMATHYECKH J00ABJISAIOTCS B CIIMCOK aBTOAOIOJIHEHMS.
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OnHoii 13 BosMosxkHOCcTel Xcode, KoTopas 3HAYUTENBHO YIIPOIIAET pa-
6oTY, SIBJISIETCSI yKa3aHUe Ha OMIMOKH B TPOTPaMMHOM Kojie. JIJist Kaxk1oi
OMUOKY BHIBOIUTCS MOAPOGHAS BCTIOMOTATETbHAST WHGMOPMATINsI, TT03B0-
JIIOTIast BHECTH SICHOCTH ¥ UCIIPABUTH HepodeT. OmmbKa MOKa3bIBACTCS
C MIOMOIIBIO KPACHOTO 3HAaYKa B (hopMe KPYIKKa CJIeBa OT CTPOKU, rjie
oma obmapyskena. [Ipu 1esuke Ha 9TOM 3HAUKe TOSIBISIETCS OTTHCANHE
oumbku (puc. 2.9).

*C@ Ready | Today at 12:27 =@ <olO0Q o
B¢ > @ Rasics

1 //+ Playground — noun: a place where people can play

2

3 import UIKit
&
© 5 str = "Hello, playground" @ Use of unresolved identifier 'str' "Hello, playground”

= »

Playground execution failed: /var/folders/kf/12bpkkz57wlcwS5k5hl_n23zw@0008gn/T/./11db/
11659/playground3.swift:5:1: error: use of unresolved identifier 'str’'
str = "Hello, playground"

Pane

Puc. 2.9. OtobpaxkeHune owmnbkn B okHe playground-npoekTa

JlonosinuresnbHo nnopMarms 006 omubke BBIBOAUTCS Ha KOHCOJIU B 00-
gactu otaaaku (Debug Area). BeiBecTu ee Ha 9KpaH MOKHO, BBIOpaB
B MeHIO ITyHKT View » Debug Area » Show Debug Area niu 1iesikHyB Ha
KHOIIKE C HAIIPaBJIEHHOI BHU3 CTPEJIKOI B JIEBOM HUKHEM YIJIy 00JIacTH
Koma. Ber GyzeTe perysipHO B3aNMOIEHCTBOBATE C KOHCOJIBIO B ITPOIECCE
pa3paboTKU MPOrPaMM.

MPUMEYAHME B Bepcusx Xcode HMxe 7 BCS KOHCONMbHas MHdOpMaLns BbiIBOAUIACh
B obnacTu Assistant Editor.

B03MOKHO, 4TO [P OTKPHITUM 06JIACTH OTJIAAKK KOHCOJb OyIeT ImycTa.
Jlanmble B Heil MOSABATCS IIOCJIE MOSBIEHNS B BallleM KOJie IEPBOI OInOKY
WJIU [IEPBOTO BBIBOA MHMOPMAIMK 110 TPeOOBAHUIO.

Swift mo3BoJIsTeT TakKe MOTYIATH MCYEPTIHIBAIONIYTO WHMDOPMATIHIO 00
HCIIOJIb3YEMBIX B Kofle 00bekTax. Ecim naxars kiasunry Alt U MIETKHYTH
Ha JI000M 00beKTe B 001acTH Kojta (HAIpUMep, Ha str), TO MOSIBUTCS
BCTIOMOTATENHHOE OKHO, TIO3BOJISTIONIEE Y3HATD THIT 00HEKTA, 4 TAKIKE UM
(aiina, B koTopom oH pacnosioxen (puc. 2.10).
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Re Bt A on b L E%2~- 000

[

B[ < ¥ @ siemeune
1 //: Playground — noun: a place where people can play
2

3 import UIKit
4

5 var str = "Hello, playground"
Daclaration ver str: String
Dectarsd In - MyPlaygroundd playground

= »

Puc. 2.10. BcnnbiBatoliee 0KHO ¢ MHdopMaumei 06 06bekTe

Cpena Xcode Bmecre ¢ playground-nipoekramu gaput Bam noucTrHe han-
TACTUYECKIE BO3MOKHOCTH JIJIsI PEATU3AIIY CBOUX Hjieii!

IMpwumwio Bpemst iepeiiTn K usydenuto Swift. st atoro Oyaem nucarb Swift-
KO/l BMECTE, TIOPOOHO pa3brpast Bce €ro BO3MOKHOCTH M MEXaHU3MB.
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BaP_,OBble BO3MOXXHOCTHU
Swift

Swift — o4eHb UHTepecHbIN A3bIK. ECv paHee Bbl paboTanu C ApyruMm S3bikamm
MpOrpaMMMpoBaHusl, TO B CKOPOM BPEMEHU 3aMETUTE WX CXOACTBO C AETULLEM
Apple. [aHHas rnaBa pacckaxeT BaM O 6a30BbIX MOHATUSAX, KOTOpble Npes-
LIECTBYIOT YCMELIHOMY MPOrpaMMMPOBaHNUIO, U 06YYMT OCHOBaM CMHTaKcuca
1 paboTbl C Pa3NNYHBIMU (DyHAAMEHTANBHBIMU MEX@HW3MaMM, KOTOpble Nerm
B OCHOBY BCEI CUCTEMbI pa3paboTku NpPorpaMM Ha sisbike Swift.

Kak 1 MHorne apyrue s3biku, Swift akTMBHO MCMONbL3YET NepeMeHHbIe U KOH-
CTaHTbl ANs XpaHEeHWUs 3HaYEHWI, a ANs JOCTYNa K HUM CiyxaT uaeHTudm-
kaTopbl (MMeHa). bonee Toro, Swift Bo3Ben (yHKUMOHANBHOCTb NEPEMEHHbIX
N KOHCTaHT B CTeneHb. M ckopo Bbl B 3TOM ybeauTech. 10 X0Ay YTEHUSI KHUMM
Bbl Y3HaeTe O MHOIMMX NOTPSCAOLWMX HOBOBBEAEHUSX, KOTOPbIE HE BCTPeYasinchb
BaM B APYrux A3blkaX, HO Ha OTCYTCTBME KOTOPbIX Bbl, BO3MOXHO, CETOBAM.

v/ naea 3. OTnpaBHas Touka
v/ [nasa 4. Tunbl AaHHbIX 1 onepaummn C HUMK



OTnpaBHada To4Ka

Swift, kax u 1060i1 IPYTOH AZBIK MPOTPAMMUPOBAHUS, BBITIOTIHSET CBOU
(byHKIUM ¢ TOMONIBIO KOMAH[T, KOTOPBIE OT/AeT (a TOYHee, TTUIIET) Pas-
paboTurk. 3aBepIleHHAas KOMaH/Ia si3bika Swift Ha3bIBACTCS BLIPANCCHUCM.
Daiis ¢ KosIoM 0OBIYHO COCTOUT M3 COBOKYITHOCTH BBIPAsKCHWIT, HATIMCAH-
HBIX HA MHOKECTBE CTPOK. [IprMEpBI BbI MOTJIH BH/IETH HA U300PaKEHUSIX,
neMoHcTpupytonux playground-nmpoexTst B Xcode.

BoipaskeHus B ¢BOIO o4yepe/lb COCTOSAT U3 OlepaTOpOB, MOJAUMDUKATOPOB
U IPyTUX BhIpaskeHuii. Onepamop — 370 MUHUMaJIbHAS aBTOHOMHAS /1~
Hu1a (CJI0BO WJIN TPYTITIA CJIOB ), BBITIOJHSIONIAS ONIPe/ieJIEHHYI0 KOMaHITY.
Mooduguxamopvt — 970 HYHKITMOHATBHBIE eIMHUIIBI, PACITHPSIONINE BO3-
MO>KHOCTH 011€paTtopoB. Bee 3apesepBrupoBaHHbIe S3bIKOM IIPOTPAMMUPO-
BaHMsI HAOOPbHI CUMBOJIOB HA3bIBAIOTCST KAHOUCEHIMU CLOBAMUL.

B Swift BeessioT 1Ba Bay)KHEHINX TOHATUS: OOBbSBICHUE U WHUINAJIN-
3a1us.

Q Obvasnenue — 3T0 co3aanne HOBOIO 0OBEKTA, ¢ KOTOPBIM ILIAHUPYETCsI
B3alIMO/IECIICTBUE.

a HHUMUCZJZU()’auu}Z — 9TO IMPUCBOECHNE O6TJHB]I€HHOMy O6'beKTy oripene-
JIEHHOI'O 3HAYCHMA.

Jlis IpuMepa mpejIcTaBbTe, YTo BbI CO371a/u (0OBSBUIIN) HEKOTOPOE Xpa-
Husmie ¢ umeneM «CyHIyK apakoHas (puc. 3.1). B 1aHHbBII MOMEHT 3TOT
CYH/YK ITYCT, ¥ 4TO B HeM OY/IeT XPaHUThCST, HUKTO HE 3HAET, [aKe APAKOH.
Ho TouHo usBecTHO, 4TO 06PATUTHCS K JAHHOMY XPaHUJIUIILY MOKHO TI0
HMEHH, TO €CTh CPEIN THICSY PA3JINYHBIX XPAHUJIUIIL BbI 6e3 IpobJieM Haii-
ZieTe 3TOT CYHAYK.

Ternepp ApakoH penrit mepesoknuTh B « CYHIYK IpaKkoHa» BCe CBOE MO-

XUIEHHOE 30JI0TO, WJIH, [PYTUMU CJIA0BAMU, PENTUJ UHUIIUAIU3UPOBATH
«CyHIyK IpakoHay onpejeieHHbIM 3HaueHueM (puc. 3.2). YtoObl 3aTem
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MOJTYYUTH OCTYTI K OXUIIEHHOMY 30JI0TY, IPAKOHY He MoTpebyeTcst uc-
KaTh U cOOUPATH €ro 10 BCel melepe — J0CTATOYHO Oy/IeT JIUIIh B3sTh
«CyHIYK IpaKOHa» 1 0GPATUTHCS K €0 COAECPKUMOMY.

Puc. 3.1. lycToe xpaHunuiie Puc. 3.2. XpaHnnuwe «CyHayk
«CyHAyK ApaKoHa» ApakoHa», cofaepxallee B cebe
NOXMLLEHHOE 30/10TO

BoJIbIioe KOJMYeCTBO JIeiiCTBI, KOTOPbIE BBI GyjieTe TPOrpaMMUPOBATH
B Oy/ytiem, OyaeT 6o OTpeessiTh HEKOTOPBIH 0OBEKT, MO0 MHUTTHAIH-
3UPOBATh €r0 3HaUeHe, TMOO 3alpaNuBaTh 970 3HadeHue. Hanpumep, pu
3arnpoce Toro, 4to xpanutcst B «CyHyKe IpakoHa», Bam Oy/IeT BO3BPAIICHO
3Hauenwe «[[oXuIEHHOE 30710TO>.

3.1. YCTaHOBKA U N3MEHEeHMne 3HaYeHus

BasoBble onepaTopbl

Kax roBopusioch panee, oneparopbl — 3TO MUHUMAaJIbHbIE aBTOHOMHBIE
(byHKIIMOHAIBHBIE €IMHUIBI, BBITTOJIHSIONNE HEKOTOPYIO KoMaHy. Ote-
paropbl B Swift T03BOJIAIOT BBIIOIHSATH PasJIUYHBIE OIEPAILIUH, HATIPHIMED
oTiepariuy Hajl 3HAYEHUSMHU XPAaHUJIUIL. 3HAUYEHUs], KOTOPbIE OMEePaTOPbI
3aTparuBaioT B CBOEl paboTe, HA3BIBAIOTCS ONEPAHIAMIU.

Bepuemcs k npumepy ¢ «CyHAyKoM ApakoHas. YToObl yBEJIHMUUTH KO-
JINYECTBO 30JI0Ta B XPaHUJIUIIE, BhIIOJHIeTCS KoManaa «IIpubaButh
K MOXMIIEHHOMY 30JI0TY TPU MOHETBI». B 3TO# KOMaH/ie 0/[luH onepaTop:
«IIpubaButh» u aBa onepanza: «I[loxuieHHoe 3010T0» U «Tpu MOHETHI>.
«Tpu MOHETBI» — 9TO TOKE 3HAYEHHE, HO OHO HE Ha3HAUEHO KaKOMY-J1100
XPaHWUJIHIILY, OHO TIepeiaeTcst HeTloCPeICTBEHHO.
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Bcero BbIZIEJIAIOT IBa OCHOBHBIX BH/la OIIEPATOPOB!

Q IIpoctbie onepaTopbl BLIIOTHAIOT ONEPAIUN C PA3JTMYHBIMU OlICPaH-
mamu. B vx cocTaB BXOISAT yHAPHBIE 1 GUHAPHBIE OTIEPATOPLI. Yiapivie
onepamopbsl BHIIOJIHAIOT OLIEPAlMIO C OZHUM OllepanioM (Halpumep,
-a). OHU MOTYT HAXOUTHCS TIEPE OTIEPAH/IOM, TO €CTh OBITH MperKC-
HBIMU (HAPUMED, !b), U MOCJIE HETO, TO €CTh OBITh OCT(HUKCHBIME
(narrpumep, i++). bunapnvie onepamopwt BBITIOJHSIOT OTIEPATTHIO C [IBY-
Ms oriepaniamu (Harpumep, 1+6). Takoii oiepaTop Bcera pacioJiara-
€TCs MEXK/Y OTlepaH/IaMU M Ha3bIBAETCS MH(UKCHBIM.

O CrpykTypHBIE ONIEpaTOPbI BJAUSIOT HA X0/ BHITIOJHEHUS TPOTPAMMBIL.
OTnesbHO MOKHO BBIZCJUTD MEPHAPHDLIL Onepamop, KOTOPbII BbI-
IIOJIHAET OIlepallii C TPeM OollepaHIaMU. B Swift umeerca Bcero onnn
TEepPHAPHBIN OTIEPaToOp — OTMEePaTop ycJaoBUs a ? b : c.

OnepaTop NpuUcBanBaHus

Onepatop npucanBanus (=) — 310 0coObIi GuHapHbIA orteparop. OH uc-
I0JIb3YETCs B TUIIOBOM BBIPA/KEHUH a = b, MHUIMAIM3UPYsI 3HaYeHe 00b-
eKTa a 3HaueHreM o0bekTa b. Ecii o6paTuThes K IIpeblayIeMy IpuMepy
¢ «CyHIyKOM JIpakOHa», TO eMy ObLJIO IPHUCBOEHO 3HaueHue «IloxuieHHoe
30J10T0» (OH OBLIT MHUIUAJU3UPOBAH 9THM 3HAYEHIEM ).

MPUMEYAHUE B Swift onepaTop npucBanBaHusi He BO3BpallaeT MpUCBavBaeMoe
3HAYEeHVe, OH NWLIb NPOBOAMT MHULMaANM3aumio (YCTaHOBKY 3Ha4YeHus ).

Bo MHOMMX s13blkax MPOrpaMMMpOBaHKs [AaHHbIN onepaTop BO3BpPaLLAET NpucBaMBaeMoe
3HayeHue, 1 Bbl MOXETE, HanpuMep, He3aMemIUTENbHO BLIBECTV €r0 Ha KOHCOSMb MK
1CMOMb30BaTh B KAYECTBE YC/I0BMS B oriepaTtope ycnosus. B Swift nogobHbiil noaxon
BbI30BET OLUNEKY.

3anoMHUTe, YTO ¥ JIEBAS U TIPABAst YACTU OMEPATOPA TPUCBANBAHUS TOJIK-
HbI OBITH OJHOTHITHBIMHE (TO €CTh UMETh OJAMHAKOBHIIT TuIl). [TpeacraBbre,
YTO IIOMUMO CYHJIYKa JIpaKoHa cyliecTByeT «Koren Tposiisi», B KOTOPOM
HAXOJMTCS JKenTas noxyaebka (puc. 3.3).

Vcxoms n3 comep:RuMoTo 060UX XPAHUIIUTI], MOSKHO 3aKTIOYNTD, YTO CYH-
YK UMeeT TN « Bepzible IpeIMEeThI», TAK KaK NMpeIHa3HAYeH /IJIsT XpaHe-
HUsI UMEHHO TBEPbIX [IPeIMETOB (HAIIPUMep, 30J10Ta), & KOTeJ, B CBOIO
o9epesib, IMeeT THIT «7KUAKoCT», Tak Kak MpefiHa3HaueH NCKITIOYNTETbHO
JUIST XpaHEeHUs KUAKOCTel (Halpumep, moxae0Kn).

MPUMEYAHUE Tun onpegenser COAEPXXUMOE XPaHUMLLA.



Mnaea 3 ¢ OTnpaBHas Touka 31

Puc. 3.3. XpaHunuuwe «Koten Tponns» ¢ COAep>XUMbIM
«Kentas noxnebka»

Tak KaK THTIBI XpaHUJINIL HEe COBIIAAIOT, TO N UX COJICPKUMOE HEJTb31
IIOMEHATb MEeCTaMU. HpeZ[CTaBbTe, 4qTo 6YH€T, €CJIN, UCIIOJIb3Yysl OIlepaTop
NpucCBanBaHusd, YTBEPIKAATDH CJAE/YyIOIIee:

CyHAyK ApakoHa = KoTen Tponna

Takum 06pasoM, COIEPKUMOE KOTIa OyAeT TepeauTo (UM MPUCBOEHO)
CYHIYKY, OTKYZIa OHO, KOHEYHO e, MOMEHTAJIbHO BBITEUET U OyAeT Helpu-
TOJIHO JIJISI TIpHUEMa.

ITo TakoMy ke TIPUHIAITY pabOTAIOT XPAHIJIHIIA U B cpesie Swift, koTopast
UMeeT PsIJI IPEyCTAHOBIEHHBIX TUIIOB 9TUX CAMbIX XPaHUIHIL. Kakabiii
13 TUIIOB IIpeAHa3HAY€CH [JId XpaHEHUA OIIPpe/IeJIEHHOTO BU/ia 3HAYEeHUU
(umcna, TEKCT, JIOTUYECKHe 1 IPyTHe 3HAYEHNUs ).

3.2. [lepeMeHHble U KOHCTAHThI

Haubostee BakHOe 6a30Bo€E TOHATHE B JIIOOOM SI3BIKE ITPOTPAMMUPOBA-
HUsE — TiepeMenHast. [lepemennas — 3T0 HEKOTOPast KIMEHOBaHHast 00-
JIacTh (XpaHWJIMIIE), B KOTOPOIT MOKET XPaHUTHCSA HEKOTOPOE 3HAUEHHE.,
3HaueHue TepeMeHHOI MOJKET MEHATHCSI ¢ TedeHneM Bpemenu. [Iporece
M3MeHEHMs 3HAYeHUsI TIPOUCXOUT He caM 110 cebe, a HHUIUUPYETCsT U3BHE
[IPK MHUITMATUBAIMHA HOBOTO 3HAYEHUS.

B panee paccmorpennom nipumepe ¢ «Cynaykom gpakonas u «Kotiaom
TPOJIIL> CYHAYK U KOTEJ — 3TO MepeMeHHble (MW XPaHUJIUIIA), CO-
nepskaique sHadeHus <IToxumeHHoe 3010T0» U «)Kenras moxjiaedka»
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COOTBETCTBEHHO. [Ipn HEOOXOMMOCTH MOKHO U3BATH U3 CYH/IYKA 30JI0TO
U TIOJIOSKUTD TY/Ia JIPYTHe TBep/ible IPeJIMeThl, HallpUMep MeUU OBePKeH-
HBIX phitiapeil. TakuM 00pa3oM, 3HaUEHME TEPEMEHHOI U3MEHUTCSI, HO ee
Ha3BaHUe OCTAHETCS! TIPEKHIM: BCEe MEYU TTOBEP;KEHHBIX Philiapeil OyayT
BO3BPAIIEHDI [TPU OOPAIEHUH K XPAHUIHUIILY TI0 MeHU «CyHIYK IPAKOHAS.

[Ipumino BpeMst HEMHOTO pa3MsTh nasblibl. [lepBoe, yeMy BBl HayunTeCh
npu usydeHuu Swift, — oObaBIATH IepeMeHHbIe, [lepeMentbie B Swift
0OBSIBJISTIOTCST € TIOMOIIIBIO OTIEPATOPA Var, 32 KOTOPBIM CJIeyeT Ha3BaHWe
U 3HAUEHUE 9TOU TepeMeHHOM.

CUHTAKCHUC

var MMﬂ_ﬂepeMeHHOVI = 3Ha‘-|eHV|e_nepemeHHol7|
Mocne onepaTtopa var ykasblBaeTcs UMsl CO34aBaeMON NMepeMeHHOM, C MOMOLLbIO KOTO-
poro 6yAeT NpoM3BOAUTLCS OBpaLLEHME K 3arMCcaHHOMY B NMEPEMEHHON 3HaYeHuo (Mm

C MOMOLLbIO KOTOPOro 3TO 3HayeHWe ByaeT uU3MeHsTbes). [Janee, nocne UMeHu 1 onepa-
TOpa NpUcBavBaHWsl, CreayeT UHULMANM3npyeMoe nepeMeHHON 3HaueHue.

[Tpumep 0ObABICHIS TIEPEMEHHON ¥ MHUIIUAIU3AIUN €€ 3HAYeHUs TIPU-
BezleH B auctunre 3.1.

JNuctuur 3.1

1 // nepemeHHble O6bLABNANTCA C MOMOUWbLK K/4EBOrO C/loBa var
2 var dragonsBox = "lMoxuweHHoe 30510TO"

B nannom nnpumMepe cosnaeTcst nepeMeHHasi ¢ uMeHeM dragonsBox, cojiep-
JKarast 3Havenne "MoxuwernHoe 3on10T10". To ecTh KO MOKHO TTPOYUTATH
CJIETYTOIUM 0OPa3OM:

OOBABUTD IepeMeHHYIo ¢ UMeHeM dragonsBox 1 IIPUCBOUTD eif 3Have-
HUeE "MoxuleHHoe 3010T0".

B xoz1e paboThbi HaJl TIPOTPAMMOiT MOKHO O0BSABJIATH MPOU3BOJIBHOE KOJIU-
YECTBO IIEPEMEHHBIX.

JLuist TOTO YTOOBI M3MEHUTD 3HAYEHHE TIEPEMEHHOI, HEOOXOAMMO IPUCBOUTD
eit HoBoe 3HaueHue. Oneparop var Ipu TOM TIOBTOPHO HE UCIIOJIb3YeTCsT
(smuctunr 3.2).

MPUMEYAHME OnepaTop var WMCMOMb3yeTCs €AMHOXAbl ANS KaX4oW nepeMeHHoW
TONbKO NpU ee 06BbABNEHUN.

Byzbre BHIMATEIBHBL BO BPeMsT MHUINATIU3AI[NI HOBOTO 3HAYEHIIS CTApoe
VHUUYTOKACTCS.
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Jinctmur 3.2

1 // nepemeHHble O6BLABMAKTCA C MOMOLbI0 KJIKYEBOrO C/ioBa var
2 var dragonsBox = "loxuweHHOe 3010TO"

3 // vu3MeHAeM 3HaveHue Ob6bABNIEHHOW paHee NnepeMeHHoi

4 dragonsBox = "Me4u noBepxXeHHbIX pblLapen”

B pesysibrate BBITOHEHMS KOJla B TIEPEMEHHOI dragonsBox OyeT xpa-
HUTHCA 3HAUEeHVEe "Me4n noBepxeHHbIX peilapen”.

A uro Gyzert, ecau xpanuimiie « CyHIyK ApaKoHa» 3allepeTb HEBCKPbIBa-
eMbIM 3aMKOM? B TakoMm ciydae gaHHbBIN cyHAYK OyAeT HaBcerja cBsA3aH
C MIOXUNIIEHHbIM 30JIOTOM U ITOJIOKUTDH B HETO YTO-TO MHOE (TO €CTb U3Me-
HUTD CYNIECTBYIOIIee 3HaYeHne) OyIeT IPOCTO HEBO3MOKHO.

B Swift ecTb BO3MOMKHOCTD €IMHOMKIbI YKa3aTh 3HaYeHKe IIePeMEHHOMN
(TToBeCcUTHh HA Hee HEBCKPBIBAEMBIN 3aMOK) M JIUIITUTH BO3MOKHOCTH U3-
MEHSITh 9TO 3HaueHue B yayieM. Takue mepeMeHHbie UMEI0T COOCTBEHHOE
HazBaHue — KoHcmanmol. OHU 0OBSIBISIOTCS C TIOMOIIIBIO oriepaTopa let.

CUHTAKCUC
let WMA_KOHCTaHTbl = 3Ha4YeHUEe_KOHCTaHTbI

Mocne onepatopa let ykasbiBaeTcs MMs CO3AaBAEMON KOHCTaHTbI, C MOMOLLbIO KOTOPO-
ro 6yner npov3BoANTLCA OBpalleHne K 3anncaHHOMy B KOHCTaHTe 3HaueHumio. [anee,
rocne UMeHU M orepaTopa MpUCBauBaHWS, CNEeayeT MHULMAIU3UPYEMOE KOHCTaHTe
3HayYeHue.

[Tpumep 00bsABIIEHNST KOHCTAHTBI M MHUIIMAJIU3AINN ee 3HAYCHUsI TIPU-
BeJleH B jiuctunre 3.3.

JNiuctmur 3.3

1 // KOHCTaHTbl 06bLABNANTCA C MOMOLUbH KA4eBOro csoBa let
2 let dragonsBox = "MoxwuweHHoe 30s0TO"

B pesynbrare Oyzmet 06bsaBIeHA KOHCTAHTA dragonsBox, COlepsKatias 3Ha-
yeHue "MoxuweHHoe 3on0To". /laHHOe 3HAYeHNe HeJIb3s yIAJUTh HU TIPU
KakuX 06CTOATENCTBAX.

JIpyruMu cI0BaMu, KOHCTAHTa — 9TO HEKOTOPOE HMEHOBAHHOE XPAHUJIH-
1e, 3HaYeHIe KOTOPOTO MOJKHO 3aJIaTh JIUIITH OJNH pa3. YKa3as 3HaueHUe
eIMHOK/IBI, Er0 HEBO3MOKHO Oy/IeT M3BMEHUTDH HA BCEM MPOTSKEHUH Pa-
GOTBI TIPOTPAMMBIL.

ITpu noTbITKE UBMEHNUTH 3HAUEHKE KOHCTAHTBI Xcode coobiuT 06 onmbke
(smactusT 3.4).
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JNuctuur 3.4

1 let dragonsBox = "lMoxwuweHHoe 3050TO"
2 dragonsBox = "Me4un pbluapeit” // OWMBKA: nonbiTKa M3MEHUTb KOHCTaHTY

PaHlee, TporpaMMUpysd Ha JAPYTUX A3bIKaX, Bbl, BEDOATHO, HE OYE€HDb
AKTHUBHO UCIIOJIb30BAJIM KOHCTAHTBI. B Swift /st onrumusarimu paboTet
POrpaMM BaM CJIEJ[yeT MPUOEraTh K UCIOJIb30BAHII0 KOHCTAHT BO BCEX
cIlydasx, KOrla MHUINAIM3NPOBAHHOE 3HAYeHNe He JOJKHO 1 He Oyaer
U3MEHATHCS B X01¢e paboTsl mpusoxkenus. boaee toro, Xcode cienur 3a
TEeM, U3MEHSIETCS JIN 3HaYeHe 0ObABICHHBIX IEPEMEHHBIX B X07Ie PabOTHI
MPOTPAMMBI, U TTPU HEOOXOIUMOCTH OTTOBECTHT BAC, YTO TIEPEMEHHYIO Ke-
JIATEIHHO U3MEHUTH HA KOHCTAHTY.

MPUMEYAHUE Kak roBopunocb paHee, 06bsSBNEHWMEM NEPEMEHHOW UMM KOHCTAHTbI
Ha3blBAETCA onepauus 3afaHus UMeHW M Tuna NepeMeHHON WM KOHCTaHTbl. MHuumMa-
N3aumelt HasblBAeTCs onepaums HasHauYeHUst NEPEMEHHON MM KOHCTaHTbl HEKOTOPOro
3HayeHws. Ecnv Bbl OAHOBPEMEHHO OnpeaensieTe UMs U 3HaYeHWe NEPEMEHHOMN USIN KOH-
CTaHTbl, TO 06bSBNEHME U UHULMANN3ALMS COBMELLAKOTCS.

3aroMHUTE, YTO OIIEPATOPhI var U let HEOOXOAMMO 3a/IeHCTBOBATH TOJIBKO
pu 00bSIBIICHNY TTapaMeTpa. B fasbHeidieM nmpu oOpaiieHn K 00bsIBJIeH-
HBIM TIEPEMEHHBIM M KOHCTAHTaM TpeGyeTcs NCIOIb30BATh TOJIBKO MX MMEHA.

NMPUMEYAHMUE Swift He orpaHVMuMBaEeT KONMYECTBO O6BSBASIEMbIX MEPEMEHHbBIX UK
KOHCTaHT Mocsie onepaTopoB var v let. Cneaytowwmii kog 6yaeT UCMONHATLCS KOPPEKTHO:

var x = 0.1, y =5
let a=2,b=7.1

Bce obbsiBnsieMble B 0QHOM BbIpaXXeHUN NepeMeEHHbIE U KOHCTaHTbI Heobxoanmo pas-
AENATb CUMBOJIOM «3andaTtas».

Vcnonb3oBanme iepeMeHHBIX U KOHCTAHT PUBHOCUT YA00CTBO U JIOTHY-
HocTb B Swift B cpaBHenun, Harrpumep, ¢ sisbikom Objective-C, B KOTOpoM
BCe ObLJIO BHAUMTENBHO CIIOJKHEE.

3.3. MNpaBuna obbaBneHus
NepeMeHHbIX N KOHCTaHT

Swift gaer mupokwuit mpoctop B cozpanun (0ObABIEHUN) MTEPEMEHHBIX
M KOHCTAHT. BBl MokeTe Ha3bIBaTh UX IPOU3BOJBHBIMU UMEHAMMU, UC-
nosibzoBath Unicode, amoz3u (aske tax!), HO TP 9TOM CJIELYET TIPUIEP-
JKUBATHCS HEKOTOPBIX ITPABUIL

a HepeMeHHbIe 1 KOHCTAHTBI CJaelyeT UMEHOBAThb B HUKHEM KameJikelic-
cmuge. ITo 3HAYUT, YTO NPU HAMMEHOBAHNUN UCIIOJB3YIOTCSA TOJIb-
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KO JIaTHHCKHE cUMBOJIBI (6€3 MouepKUBaHWii, THPE, MaTeMaTHyie-
ckux HOpMYJT U T. JI.) U KaXK/J0€ 3HAUMMOE CJIO0BO (KpOMe TIepPBOTO)
B MMEHUM HAaYMHAETCSI ¢ MPONUCcHOi OykBbl. HampuMep: myBestText,
theBestCountry, highScore.

XoTst MX UMeHa U MOTYT cojiepskarth jo6sie Unicode-cumBoub (Ju-
cTuHT 3.5), UX UCTIOTb30BAHIE TOIHLKO METTAeT YNTabeIbHOCTH KOJIA.

JNuctmur 3.5

1 // TonpobyiiTe NpounuTaTb UMS STOW NepemMeHHOM
2 var dpw = "RoI"

Q Wmena 10/KkHBL ObITH YHUKaABHBIMU. Hellb3st co3naBaTh IepeMeHHY 0
WU KOHCTAHTY C UMEHEM, y’Ke 3aHATBIM JIPYTOoi IepeMeHHON uiu
KOHCTAHTOI.

MPUMEYAHME Y paHHOro npaBumia eCcTb UCK/OYEHNMS, CBSi3aHHble C 06n1acTbio BUAK-
MOCTW NepeMeHHbIX U KOHCTaHT. O6 3TOM Mbl MOrOBOPUM MO3XeE.

Ecnu Bam TpebyeTcst aTh mepeMenHOM Wi KOHCTAHTE MMST, 3ape3ePBH-
poBanHoe B Swift moj Kakoii-nmu6o ciy:KeGHbBII omepaTop, To claepyer
Hamnucarb ero B armoctpodax (7)), HO S HACTOATENBHO PEKOMEH/IYIO BaM
n36eraTh ATOTO, YTOOLI He HAPYIIATH YNTAOETLHOCTD Kofa (uctuHT 3.6).
B Swift cymiectByer onepaTop ¢ umenem var. [jis Toro 4ToGbl co31aTh
MePEMEHHYIO C TAKUM JKe UMEHEM, He0OXOIMMO UCTIOJIb30BATH AlIOCTPOMBDL.

Jiuctmur 3.6

1 // co3pafum MepemMeHHYW C WMeHeM var

2 var “var' = "lpumep nepemeHHoi B anocTpodax” "lMpumep nepemeHHoOl
8 anocmpogax"
3 “var "lMpumep nepemeHHOU

8 anocmpogax"

OG6paTuTe BHUMAHWE, 4TO B IPE/BIYIIEM IPUMEPE B 0OTACTH PE3YJIBTATOB
JIBasK/[bl BBIBEJIOCH 3HAUEHWE OOBSBICHHOI TIepeMeHHOiT ~var™. Jlanee Mbl
MIOTOBOPUM O TOM, KaK BBIBOJUTH MH(MOPMAIIUIO B 9TY 06J1aCTh.

3.4. BbiBOA TEKCTOBON MH(MOPMaLnm

Kak rosopuiioch patee, B Xcode npu pabore ¢ playground-npoexramu
MOJKHO BBIBECTH JTI000€E 3HAUEHWE B OKHE Pe3yIBTaToB. /715t aToro Heo6x0-
JINMO BCETO JIMIIb HATINCATH UM$T OOBSBJICHHOI M TTPOMHUIINATN3NPOBAH-
HOU paHee repeMeHHON Wi KOHCTAHThI (JTUCTUHT 3.7).
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JNuctunr 3.7
1 // 0bbsABMM NepeMeHHYWw W MPUCBOUM el 3HaveHue

2 var dragonsBox = "Meuu pbinapen” "Me4u peiyapei”
3 // oTobpasum 3HaveHue B 061aCTU pe3ynbTaToOB
4 dragonsBox "Me4u peiyapei”

ITpu paspabdoTke mpoekTos (Oyab TO playground-TpoeKT Wi MOJTHOIIEHHOE
npuiosxkenue 11 i0S) mo6bie JaHHBIE MOXKHO 0TOOPAa3UTh HA OTJIAL0YHOIL
KoHcouu (¢ Hell Mbl 3HAKOMIJIUCH paHiee). BbIBo/ Ha KOHCOJb OCYIIECT-
BJISIETCST C TOMOIIIBIO TI06aIbHON QYHKIMN print().

MPUMEYAHUE OyHKUMSA — 3TO UMEHOBAHHBIM (hparMeHT NporpamMMHOro Koaa, K Ko-
TOPOMY MOXHO 06palLaTbCs MHOrOKpaTHO.

DYHKUMM NpefHasHayeHbl AN1st Toro, YTobbl M3bexaTtb AybnmpoBaHust koaa. OHu rpyn-
MUPYIOT YacTo UCMOJb3yeMblii KOA M MO3BOJISIOT 06pallaThCsl K HEMY C MOMOLLBIO YHU-
KanbHOro MMEHW.

Swift MMeeT 60nblLIOE KONMYECTBO BCTPOEHHBIX (yHKUMIA, Bnarogaps KOTOPbIM MOXHO
B 3HAQUWTENbHON Mepe ynpoCTUTb M YCKOPUTb npouecc pa3paboTku. B 6yayliem Bbl Ha-
YUYMTECh CaMOCTOSITENBHO CO3AaBaTb (PYHKLUMM B 3aBUCMMOCTM OT CBOMX MOTPeBHOCTEN.

[Tpumep paboThbl ¢ hyHKIMEN print() npejacrasieH B auctunre 3.8.

JNiuctuur 3.8

1 // BbiBOA MHOOpMauuMM B febar-KOHCONb
2 print("MpuseT, [pakoH!") "MpuBem, JApakoH!\n"

Koncoun:
MpuseT, [pakoH!

[IpuBeneHHbII KO/ TPOU3BOAUT BBIBOJ MH(OPMAIIUH, TTepelaHHON (hyHK-
uu print().

OGparute BHUMaHIE, YTO BHIBOMMAsT HA KOHCOJIb MH(MOPMAIIUst 1yOupy-
ercst B 06JIaCTH BBIBO/IA PE3YJIBTATOB, HO TIPU 9TOM B KOHIIE T0OABIISIETCST
CUMBOJI TIepeHoca cTpoku (\n).

NMPUMEYAHUE B Xcode 6 cywecTtBoBano Ase (PyHKUMU AN BbiBOAA MHMOPMaLm
B KoHconb: printin() n print(). Mepsas gobasnsna B KOHEL, BbIBOAMMOrO BblPaXKEeHWst CUM-
BOJ1 MepeHoca CTPOKM, a BTopas HeT. B Xcode 7 dyHkumsa print() 6bina ynpasaHeHa,
a printin() nepevmeHoBaHa B print(). OTHbIHE M0G0 BbIBOA MHGMOPMALMK Ha KOHCOMb
3aBepLUaeTCcs CMMBO/OM nepeHoca cTpoku (\n).

DyHKIMS BBIBO/IA HA KOHCOJIb MOKET IPUHUMATh Ha BXOJl€ HE TOJBKO
TEKCT, HO U IIPOU3BOJIbHBIN TTapaMeTp (IlepeMeHHYI0 Uik KOHCTAHTY ), KaK
mokasamo B jimctunre 3.9.
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JNinctuur 3.9
1 // 0bbsABMM NepeMeHHYWw W MPUCBOUM el 3HaveHue

2 var dragonsBox = "Meuu pbinapen” "Me4u peiyapei”

3 // BbiBOAMM 3Ha4eHWe CO3[4aHHOW paHee nepemMeHHOMn

4 print(dragonsBox) "Meyu peiyapeii\n"
Koncoub:

Meun poluapeit

Cosnannas mepeMeHHas gragonsBox nepezaercs B (pyHKIMIO print() B Ka-
YecTBe BXO/IHOTO apryMeHTa (MM BXOZHOTO TTapaMeTpa), U ee 3HaueHne
BBIBOAIMTCS TaKKe Ha KOHCOJIH.

[ToMHUMO 3TOTO CYIIECTBYET BO3MOKHOCTD OOBEMHUTD BBIBOJ[ TEKCTOBOIT
nHGOpPMAIUU CO 3HAYEHHEM HEKOTOPOTO mapameTpa (MM apaMeTpoB).
Jl71s1 9T0TO B TPEGYEMOM MeCTe B TEKCTe HEOOXOIMO MCTIOMb30BATH CHMBOJT
06paTHOI KOCOM YepThI (CJIETa), Mocye KOTOPOTO B KPYIIIBIX CKOOKAX HY/KHO
yKazaTb UM BbIBOAUMOTrO mapamerpa. [Ipumep npusesnen B muctunre 3.10.

JNiuctuur 3.10

1 // 0obbsABMM MepeMeHHYW W MPUCBOWUM el 3HaveHue

2 var dragonsBox = "Meuu pbiuapein”

3 // BbiBOAMM 3HayeHuWe CO3[aHHOI paHee MepeMeHHOM
4 print("B 3ToM cyHayke nexaT \(dragonsBox)")

Koncoub:
B 3TOM cyHAyke nexaT Meuu pbluapeit

BbIBO/I Ha KOHCOJIb U TEKCT B 00JIACTU PE3yJ/IBTaTOB CHOBA COBIALAOT (3a
HCKJIIOUEHNEM CUMBOJIA IEPEHOCA CTPOKH ).

3.5. KoMMeHTapum

[TpaBuJIbHO HAIIMCAHHBII KO/ 10JIZKeH OBITH XOPOIIO IIPOKOMMEHTHPOBAH.
KoMMeHTapuu moMoraioT HaM He 3allyTaThCs U He 3a0bITh O IpeHasHa-
yeHUM HanucanHoro. Eciii BbI He OyzieTe UX MCIOJIb30BaTh, TO PAHO WJIH
HO3/HO MOMAAETe B CUTYAIMIO, KOTJa HAaBUTAIKs 110 COOCTBEHHOMY IIPO-
€KTy CTaHeT HEBBIHOCUMO CJIOKHOM.

Kommenrapuu B Swift, kak u B J1060M IPYTOM sI3bIKE TIPOTPAMMIPOBAHUS,
IPEACTABAAIOT COOON OJOKU HEUCTIOIHSIEMOTO KO/, HATIPUMED 3aMETKU
n HartoMuHauust. B Swift pucyTeTBy0T 0IHOCTPOUYHDIE U MHOTOCTPOY-
HbIe KOMMEHTapuun.
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OHOCTPOYHbIE KOMMEHTAPUHU ITUITYTCS ¢ TOMOIIBIO Y/IBOEHHOI KOCOIT uep-
TbI (// KOMMEHTapuit) Tiepe]] TEKCTOM KOMMEHTApHs, B TO BpeMs KaKk MHOTO-
CTPOYHbBIE 0OPAMIISTIOTCST 3BE3/I0UKAMHI 1 KOCHIMHU YePTaMH ¢ 00ENX CTOPOH
(/* kommenTapuit */). [lpumep KoMMeHTapueB nipuBeieH B sinctunre 3.11.

JNuctmnur 3.11

1 // 3TO - OAHOCTPOYHbIA KOMMEHTapwui
2 /* 310 -

3 MHOT OCTPOYHbIi

4 KOMMeHTapuii */

Beco TEKCT, HaXOHHIHI/IfICH B KOMMEHTapuu, MTHOPHUPYETCS KOMITUJIATOPOM
1 HUKOUM o6pa30M HE BJIMAET Ha BBITIOJTHEHNE ITPOTPAaMMDbI.

B nipespiyIneii riase yIioMuHaI0Ch, 4To playgound-mpoekT moziepKuBa-
ot markdown-komMmenTapun — 0coOblii (hopMaTHPOBAHHBII BUL KOMMEH-
tapueB. OHU O3BOJISIIOT 1TpeBparuTh playground-mpoekT B HacTOSATIMN
obyuatotuii Matepua. Takol B KOMMEHTapUEB JOJIKEH HAUNHATHCS
C YZIBOEHHOI KOCOU YepThI U /iBoeTouusd (// 1), Iocjie KOTOPOTO U CJIe/lyeT
TeKCT KomMenTapus. Heckobko mpumepoB HeopMaTUpPOBAHHBIX KOM-
MEHTapueB IPUBEICHBI HA pHC. 3.4.

o0 ® Ready | Today af 1443 E S e0Q 0
Bld »lam

ff: atre - markdown KOMMEHTapHid.
77+ obbasuM nepeMeHHyw

var str = "Mpueer, Mup!"

Jfi @ 3T0 = MKYPCHBHBIA TEKCT™
var str2 = "Mpueer, Mup!"

/7t 2 3T0 = HekMMPHBIA TEKCTHex
var str3 = "“Mpueer, Mup!"

9 [f7 mmm——————

- T T

Puc. 3.4. HedopmaTmposaHHble markdown-KoMMeHTapum

BrutiounTs hopMaTHpoBaHe KOMMEHTAPUEB, P KOTOPOM Bee markdown-
KOMMEHTApUU 0TOOPA3SITCS. B KPACUBOM U YI0OHOM JIJISI YTE€HUST CTHIIE,
MOJKHO, BbIOpaB B MeHi0 Xcode myHkT Editor » Show Rendered Markup.
Pesyawrar npusezen Ha puc. 3.5.

Bepuyts markdown-koMmeHTapuu K npeskHemMy HehopMaTUPOBAHHOMY
BUJIy MOKHO, BBIOpAB B MeHI0O yHKT Editor » Show Raw Markup.
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eC® Maady | Todsy st 14:50 =E2 0 OO0
I@i¢c >l i

1
310 - markdown KoMmeHTapui. 0GbLABKM NepEMEHHYID

2 var str = "Mpuser, Mup!" "Mpwueet, Mup!"
2 3T0 - KYPCHBHBIA TeKcT

3 var str2 = "Mpuser, Mup!" "MpueeT, Mupl"
2 970 - XKMPHbIA TeKCT

4 var str3 = "Mpueer, Mup!" “Mpueer, Mupl"

Puc. 3.5. OtdopmaTmpoBaHHble markdown-kKoMMeHTapum

3.6. Touka C 3anaTom

Ecom BBI MeeTe 3a mreyaMu Kakoi-11u60 OIBIT MPOrPaMMUPOBAHYS, TO,
BO3MOZKHO, TIPUBBIKJIN 3aBEPIIATH KAKIYIO CTPOKY KOJIA CUMBOJIOM TOUKH
c 3araToit (). B TakoMm cirydae BbI, BEPOSTHO, 3aMETUJIN, YTO HU B OJTHOM
U3 MPEIBIIYIINX JJUCTUHTOB TAaHHBII CUMBOJI He UCTIOJIb3yeTcsl. B ormyie
OT MHOTHX JIPYTUX A3BIKOB MIPOrpaMMupoBanus, Swift te Tpebyer cTaButh
TOUKY C 3aTISATON B KOHIIE 3aBEPIIEHHOTO BhIpAKEHUs. EAMHCTBEHHBIM HC-
KJIIOUEHWEM SIBJISIETCST CUTYallUs, KOT/Ia B OIHY CTPOKY BBI TTHIIIETE CPA3Y
HECKOJIbKO KoMaH . [Ipumep nipuBenen B uctunre 3.12.

Jinctuur 3.12

1 // opHO BblpaxeHWe B CTpOKe - ToYKa C 3anAToi He HyXHa
2 var number = 18

3 // HecKonbKO BbIpaXeHUA B CTPOKe - TOYKA C 3aMnsaTOh HyxHa
4 number = 55; print(number)

Cunrakcuc Swift xpaiite apyskes006eH. ITOT 3aMeYaTeSIbHbIN S3bIK TIPO-
rpaMMUPOBaHUs He TpeGyeT OT Bac MUCaTh JUIIHUE CUMBOJIbI, aBast IPU
9TOM HIMPOKKE BO3MOKHOCTHU [IJIA TOTO, ‘{TO6I)I KO/, 6bI.H ITOHATHDBIM U IIPO-
3pavyHbIM. B CJACAYIONINX TJTaBaX Bbl YBUAUTE €111€ MHOTO H€O6BI‘{HOFO " NH-
TEPECHOTO — TOTO, Yero He BCTPEYAN B JIPYIUX I3bIKAX IIPOrPAMMUPOBAHUSL



Tunbl AaHHbIX
1N onepaunm ¢ HUMK

Jlio6as repeMeHHas i KOHCTAaHTa — 9TO XPaHUJIMIIE JAaHHbIX B IAMATH
KOMIIBIOTEPA, B KOTOPOM HAXOJUTCS KOHKPeTHOe 3HaueHue. Kaxioe xpa-
HUJIUIIE MOKET COJIEPKATh JaHHbIe olpeeeHHoro Buaa (tTumna). Hampu-
Mep, 3HAKOMbIH HaM «CYH/IYK J[paKOHa» MOXKET COJIEP:KATh Pa3InIHbIe
TBepible peaMeThl (3HaueHus ), a B «KoTJe TpoJuist» MOTyT ObITh JIMIIb
sKupKocTH. Takoe pasziesienne JOTHIHO, TOCKOJIbKY MO3BOJISIET TIOHSITD, YTO
UMEHHO MBI MOKEM JIeJIaTh ¢ TIPEMETOM B XpaHuuiie (ero 3HaueHUEeM ):
MIPEIMETBI MOKHO PACIIJIABUTH, BOLY BCKUIISITUTD, YHCJIA CIIOKUTH, CTPOKU
00BEJUHUTD MeK LY COOOIL.

Kaxmast nepeMeHHast WM KOHCTAHTa MOKET COJIEPIKATh B ceOe 3HAUEHUE
OIPEIEIEHHOTO THUTIA, GY/Ib 9TO TIEJI0e YUCJI0, IPOOHOE YUCIIO, CTPOKA, OT-
JIeJIBHBII CUMBOJI, JIOTHYEeCKOoe 3HaueHue Wi o0bekT. B Swift, mo anamorun
¢ C, Objective-C, a Takske IpyriaMu sSI3bIKaMU IPOTPAMMUPOBAHIIS, €CTh
PSIZL TIPELyCTAaHOBJIECHHBIX (Kak UX HasbiBaeT Apple, pyHIaMeHTaTBHBIX)
THUIIOB JIAHHBIX.

MPUMEYAHME HanoMmHI0, YTO TUM AaHHbIX NEPEMEHHON UM KOHCTaHTbI onpeaensieT
TUMN XPaHSILLMXCS B HEW AaHHbIX.

4.1. Buabl onpepeneHns Tvna AaHHbIX

[Tpy MHUIMAIN3AI[IH [TePEMEHHON MM KOHCTaHThI HEOOXOMMO YKa3aTh
ee TUIl JaHHbBIX. SWift — OYeHb YMHBIIl S3bIK IPOrPAMMKUPOBAHMUS, Yallle
BCETO OH OTIpe/IesIsieT TUTI MHUINAIN3UPYEeMOl TTepeMeHHON TN KOHCTaH-
ThI aBTOMaTuyecku. PaccMorpum nmpumep us auctunra 4.1.

Jinctuur 4.1

1 // obbABMM MepeMeHHyl W MPUCBOUM el 3Ha4eHue
2 var dragonsBox = "Meuu pbiuapein”
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JlanHbIil KOJ1 y3Ke BCTpevasicst HaM panee. HanomHto, 4TO €ro MOKHO TIPO-
YUTATh BCAYX B CIACAYIONIEM BUJIE:

OO06bsABUTH TIEPEMEHHYIO C UMEHEM gragonBox U IIPUCBOMTD €if 3HadeHue
"Meu4u pbiLapein”.

ITpu 5TOM TOTIOTHUTENHHO He TpeOyeTcsl yKa3blBaTh TUIT CO3/[aBaeMOil
nepeMeHHOiT: Swift aHaM3UpyeT HHUIHATU3UPYEMOe 3HAUCHUE U TIPUHU-
MaeT peleHre o TUIe IePeMEHHON caMOCTOsITeThHO. Terepn, 3Has 0 TOM,
YTO CYLIECTBYIOT TUIIbI JIAaHHBIX, Mbl MOKEM IIPOYUTATD KOJ| iuctuHra 4.1
CJIETYTOIUM 0OPa3OM:

OObABUTD NIEPEMEHHYIO CTPOKOB020 MUNA C UMEHEM gragonBox 1 IIPH-
CBOUTH €l cmpoKogoe 3HaUeHUE "Meun poiuapeii”.

Wnu emie BapuaHT:

OO6bABUTH TIEPEMEHHYIO Muna String ¢ UMeHeM gragonBox ¥ IIPUCBO-
UTb eil cmpokogoe 3HadeHue "Meuyu poilapeii”.

String — 9TO KJIOYEBOE CJIOBO, MCIIOJIb3yeMoe B si3bike Swift /s ykasa-
HUS Ha CTPOKOBBIN THIT JaHHBIX. OH TIO3BOJISET XPAHUTH B TEPEMEHHBIX
U KOHCTAaHTaX TeKCT. [ToapobHbie preMbl paGoThl ¢ 9THM THIIOM Pa30-
Opamsl ganee.

Onmnepatys, B KOTopoii Swift caMocToATeIbHO OIpeieiseT TUII Co3/aBae-
MOTO [IaPaMeTPa, HA3bIBAECTCS HEABHbIM ONpedeieHiuem mund.

[Tpu s610m (HEIOCPEACTBEHHOM ) onpedeienus muna epeMeHHON WK
KOHCTAHTBI [IOCJIE €€ UIMEHHU YePe3 IBOETOUNE CIIeAYeT yKa3aTh TpeOyeMblii
tutl. [Ipu 3TOM 3HaUeHWE MOKHO HE TepelaBath, ToTa OyaeT 00bsBIcHA
mycTast IepeMeHHasl, TO eCTh TIepeMeHHast, CoJIePKallast IyCToe 3HaUeHHe.
[TpumepsnI TpUBeIEHbI B TUCTUHTE 4.2,

Jinctmur 4.2

// obbaBnaem nycTyw nepemeHHyw dragonsBox

var dragonsBox: String

// co3paem HenycTykw nepemeHHyw trollsPot c HefABHbIM onpefeneHuem Tuna
var trollsPot = "Xentas noxne6bka"

// co3paem HenycTykw nepemMeHHyw gragonsName C ABHbIM OMpeAesieHUeM Tuna
var dragonsName: String = "[lpakoH [lpakoHbM"

AU hwWNR

Bce Tpu nepemenHble UMEIOT CTPOKOBBIM THUII JJAaHHBIX String, TO eCTb
MOTYT XPaHUTh B cebe CTPOKOBbIe 3Hauenus. [lepemernas dragonsBox —
Iycrasd, a iepeMeHHble trollsPot u gragonsName XpaHsiT B cebe TEeKCT.

V 11060i 00bABAEHHON epeMeHHON UM KOHCTAHTHI T0JIKeH ObITh OIpe-
JIeJIeH TUIL DTO 3HAUUT, YTO BbI JOJLKHBI MO0 MHUIIHATU3UPOBATH 3HA-
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veHue, TU60 ABHO yKa3aTh THIT IAHHBIX. VITHOPUPOBaHIE 3TOTO TIPaBUIIa
BejieT K omOke (JucTuHr 4.3).

Jiuctuur 4.3
1 var newDragonsBox // OWWBKA: He yKa3aH TuM nepemMeHHOM

MPUMEYMAHME Swift — s3bIk CO CTporoii Tunusauuei. OaHaXxabl onpeaenvs TUMN AaH-
HbIX NMEePEMEHHOM UM KOHCTaHTbI, Bbl y)K€ HE CMOXETE ero U3MeHWUTb. B kaXxablli MOMEHT
BPEMEHU Bbl JOMKHbI UMETb YETKOE MPEACTaBfeHNe O TUMax 3HAYEHUN, C KOTOPbIMU
paboTaeT BaLl Koa.

Bce ¢ynnamenTambHbBIe THIIBI JAHHBIX — 3TO TaK HA3bIBA€MBbIE MUNbL-
3Hauenust, Wi snavumvie munot (value type). TToMumo TUIIOB-3HAYEHUI
B Swift cyrecTByrOT munwvi-ccviku, nim ceotiounvie munwt (reference type).
C mpuMepamMu THITOB-CCBITOK MBI TIO3HAKOMUMCS B OY/IYIIIX TJIaBax.

[Ipu nepenave 3HaUeHUS MTEPEMEHHON MJIM KOHCTAHTBI 3HAYUMOTO THTIA
B JIPYIYIO IIEPEMEHHYIO UM KOHCTAHTY IIPOMCXOUT KOIUPOBAHUE ITOrO
3HauCHU, a [IPY Ilepeiade 3HAYCHN CChIJIOYHOTO TUTIA ITEPEAcTCA CChLIKA
Ha 06J1ACTh B AMSITH, B KOTOPOU XPAHUTCSI HTO 3HAYEHHE.

[Ipeacrasbre cebe, uto «Koresa Tposis» XpaHUT 3HAYEHUE 3HAYUMOTO
tuma, a «CyHAYK IpakoHa» — CCBIIIOYHOTO.

YTo6bl IPUCBOUTD 3HaUeHUE XpaHuiuiia «Koresa Tposisy (HallOMHIO,
oHo paBHo «JKesrrast moxie6ka») HOBOMY XpaHUJIUILY «Yalika TpoJiss,
HEOOXOIUMO TPOCTO-HATPOCTO TIEPEJTUTH YACTH COAEPKUMOTO U3 KOTJIA
B Yammky. B pe3ysibrare y Hac MOJIydaTcs /[Be COBEPIIEHHO OJMHAKOBBIE
He3aBHCHUMbIE IlepeMeHHbIe (ecyid, KOHEYHO, CMOTPETD He Ha KOJIMYEeCTBO,
a TOJIbKO Ha TUII U HAMMEHOBAHME COJEPKUMOTO0), 3HAUYEHUS KOTOPbIX
OYIyT HAXOAUTHCST OTAEIBHO JIPYT OT APYTa.

A BOT ¢ CyH/IyKOM TaKOl TPIOK He 1poi/ieT. [Ipu monbiTke cKOMUpoBaTh
3HaueHne B XpaHusuiie « HoBbIi CyHAYK ApaKoHa» Mbl HE CMOKEM B3SITh
MOJIOBUHY 30JI0T W MEPEJOKUTD €T0, Be/[b TIOXUIIEHHOE 30JI0TO — 3TO
He TIPoCTO Oe3InKas OJHOPOLHAS 30JI0Tast Macca, Kak sKeJTas moxjaedKa,
a MOHETBI Pa3JIMIHOTO BU/IA W JOCTOMHCTBA. EAMHCTBEHHBIH BBIXO —
HOJIOKUTD B HOBBII CYH/YK 3allMCKY, Ha KOTOPOI OyzeT HallMcaHo, 4To
MOXUIIIEHHOE 30JI0TO XPAHUTCS B CTAPOM CYHYKE.

B pesyJibraTe 1mpu MOMBITKE MOJYUYNUTh WKW U3MEHUTD 3HadeHue «Iloxu-
IIEHHOE 30JI0TO» Yepe3 HOBBIN CYHYK MBI 110 CChLIKE OyIeM I0IagaTh
B «CyHIyK IpaKkoHas.

B Gy yiieM Bbi Oyere PeryJsipHO CTaIKIUBATHCST ¢ 000MMU 9TUME THITAMHE
JTAHHDBIX.
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4.2. Yncnosble TUMbl AaHHbIX

Pa6ora ¢ unciaMu SBJISIETCS HEOTHEMJIEMOTT YACTBIO TIPAKTHYECKH 000
[POTPaMMBbl, ¥ JIJIT 9TOTO B Swift ecTh HECKOIBKO (hyHIAMEHTATbHBIX
TUTIOB JlaHHBIX. HekoTopble 13 HUX MO3BOJSIOT XPAaHUTH IeJible YNCJIa,
a HEKOTOpbie — JPOGHbIE.

LlenoyncneHHble Tunbl 4aHHbIX

ITesble uncsia — 9TO YUCIA, Y KOTOPBIX OTCYTCTBYET APOOHAST YaCTh, HATIPHU-
Mep 81 wiu —18. IletouncieHHBIE TUITBI JAHHBIX MOTYT ObITh 3HAKOBbIMU
(MOTYT IPUHIMATh HOJTb, TIOJIOKUTETbHBIE M OTPUIATETbHBIC 3HAYCHUS )
U 6e331axo6oimu (MOTYT TIPUHUMATD TOJBKO HOJIb U MOJOKUTENbHbIE
3Havens ). Swift moepKBaeT Kak 3HAKOBbIE, TaK 1 Ge33HAKOBLIE TIET0-
YUCJIeHHBIE TUTIBI AaHHBIX. [l YKa3aHWs 3HAYEHUST YMCJIOBBIX TUTIOB
MCIOJIB3YIOTCS YNCTIOBbBIE JTUTEPATIBI.

Yucnosoil iumepan — 310 (pUKCUPOBAHHAS TIOCJIEI0BATEIBHOCTD TP,
HauMHaoMasicst 100 ¢ udpsl, 1160 ¢ MpeUKCHOTO oliepatopa MUHYC/
TLTIOC.

II.JIH O6’bHBJIeHI/IH HepeMeHHOfI NJIN KOHCTAHTLI 1[eJIOYNCJIEHHOT'O TUIla
HEeOOXOMMO HCIIOJIb30BATh KJIIOUEBbIe ¢JIoBa Int (JI/Is1 3HAKOBBIX) 1 UInt
(st 6e33HaKOBLIX). [IprMep MHUTIMATH3ATINH TIETOYNCICHHBIX TTepeMeH-
HBIX TIPUBEJIEH B JIUCTUHTE 4.4.

Jiuctuur 4.4

// 06bABMM MepeMeHHYH 3HaKOBOIMO Le/IOYUCTIEHHOrO TUMNa AaHHbIX
var signedNum: Int
// v npucBouM el 3HayeHue
signedNum = -32 -32
/* 06bABMM nepemeHHyw 6e33HaKoBOro
Le/IOYUC/IEHHOT O TUMNa AaHHbIX
M cpasy Xe MpoMHULMANU3UpYyeM
ee 3HayeHuem */
var unsignedNum: UInt = 128 128

VWoONGOAUVANWNR

MPUMEYAHUE Pa3Huua mexay 3HakoBbiMM M 6e33HaKOBbIMM TUMaMu 3aknoyaeTcs
B TOM, YTO 3HaYeHWe 3HaKOBOr0O TUMa AaHHbIX MOXeT ObITb B MHTepBane ot —N o +N,
a 6e33HakoBoro — ot 0 go +2N, rae N onpeaensieTcs pa3psaHOCTbIO OnepaLyoHHON
CUCTEMBI.

Takske CTOUT OTMETHUTD, YTO B Swift ecTh JOMOJTHUTEIbHBIE [EJIOYNC-
JIEHHbIE TUITBI JaHHBIX: Int8, UInt8, Intl6, UIntle, Int32, UInt32, Int64
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1 UInt64. OHM ONPeessoT [Uana3oH XpaHUMbIX 3HadeHnit: 8-, 16-, 32-
u 64-6UTHBIE YnCIa.

MPUMEYAHUE Bce npuBeaeHHbIE LeN0UNCIEHHbIE TUMbI AAaHHBIX — 3TO pa3Hble TUMbI
HAaHHbIX (KaK TuMbl «XXUAKOCTb» U «TBEPAbIA NPeAMET»), U 3HAYEHUs| B 3TUX TUMaxX He
MOryT B3aMMOAENCTBOBaTb Mexay coboi HanpsiMyto. Bce onepaumny AomkHbI MPOUCXO-
OUTb Mexay 3Ha4yeHUs MU OOHOrO U TOro Xe TUna AaHHbIX!

B camom Hayajie KHUTY FOBOPKIIOCH 00 0{HOI U3 ocobernocreii Swift: Bcé
B TOM sI3bIKE ITPOTPAMMUPOBAHUS sIBJIsieTcst oObekTamu. Obvexm — 1o
HEKOTOPast abCTPaKTHAST CYIHOCTD, PEATH30BAHHAS C TIOMOIIBIO IPOTPaM-
Mmbl. Haripumep, 06beKTOM siBJisteTcst iupa 2 Wi IPOLYKTOBbII aBTOMAT.
Kaxnas cymHocTh MOKET 00/1a1aTh HaDOPOM XapaKTePUCTHK (Ha3bIBa-
€MBIX CBOWMCTBAMM) M 3alIPOrPAMMHUPOBAHHBIX /IeMCTBUI (HA3bIBAEMbIX
MeTozamu ). Kask1oe cBOMCTBO U KayK/Iblil METO/] UMEIOT UMSI, TIO3BOJISTIONIEe
MOJIYYUTh K HeMY JOCTyTl. Tak, HarpuMep, y 00beKTa «IIPOAYKTOBBIN aB-
TOMAaT» MOTYT CYIIECTBOBATh CBOMCTBO «BMECTUMOCTb> M METOJ[ «CaMO-
YHUUTOKUTHCI.

JlocTyT K cBOIcTBaM U MeToaM 00heKTOB B Swift ocytectssiercs ¢ mo-
MOIIIBIO UX UMEH, HAIMCAHHBIX Yepe3 TOUKY Mocjie UMeHH 00beKTa, Ha-
pumMep:

MpoAyKTOBbLI_aBTOMAT.BMECTUMOCTb = 490
MpoAyKTOBbIi_aBTOMAT . CaMOYHUYTOXUTLCSA ()

MPUMEYAHME O TOM, NOYeMy M AN1s Yero nocne MMeHU MeToaa A0baBnstOTCS CKkob-
KW, Mbl MOrOBOPMM MO3Xe.

Tak Kak «BCE — 3TO OOBEKT», TO U JIOOOM YNCIOBOM TUIT JAHHBIX TAKKE
sBaisieTcst 00bekToM. Kaskiblil U3 UMCIOBBIX TUIIOB JaHHBIX (a UX MHOTO)
OIMCBIBAET CYIIHOCTD «IIEJI0€ YUUCJI0», HO IIPH 9TOM CBOICTBA «<MaKCHUMAJIb-
HO BO3MOKHOE YMCJIO» U «MUHUMAJILHO BO3MOKHOE YMCJI0» KasKIO0TO THUIIA
orsinyarorcs. B cBoeil mporpamMme Bl MOJKETE TIOJTYYUTh AOCTYII K JAHHBIM
XapaKTepUCTUKaM 4epe3 cBoiicTBa min u max. Kak rosopuiiock panee, stu
3HAYEHMS 3aBUCAT OT Pa3PsiIHOCTH CHCTEMbI, Ha KOTOPOM MCIIOJIHSIETCS
npuiokenue (JIMCTUHT 4.5).

Jinctuur 4.5

1 // MMHMManbHOe 3HayeHue napameTpa Tuna Int8

2 var minInt8 = Int8.min -128
3 // makcumanbHoe 3HayeHue napameTpa Tuna Int8

4 var maxInt8 = Int8.max 127
5

// MMHUManbHoe 3HayeHue napameTpa Tuna UInt8
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6 var minUInt8 = UInt8.min [}
7 // makcumanbHoe 3HayeHue napameTpa Tuna UInt8
8 var maxUInt8 = UInt8.max 255

PaccmarpuBaembie TPUEMbI OTHOCATCS K 0OBEKTHO-OPHEHTUPOBAHHOMY
nporpammupoBanuio (OOII), ¢ KOTOPBIM BbI, BO3MOKHO, BCTPEYATUCH
B IPYTHX s13bIKax. [TogpoOHee 0OHEKTHI PACCMOTPEHBI B TIOCTETHEN YacTH
KHUTH, B KOTOPOII BB M HAYYNUTECH MCITI0JIb30BaTh BCio Motib OOII.

NMPUMEYAHUE 3anomHuTe, 4to Apple pekoMeHayeT MCnob30BaTh TOMbKO TUMbl AaH-
HbIx Int 1 UInt, HO Ans TpeHWpPOoBKM Mbl NOpaboTaeM 1 C OCTasibHbIMK TUNAMMU.

Jlaske Takoii IIpOCTON THII AaHHBIX, KaK IeJIble Yrciaa, B Swift Hazesnen
HTUPOKUMU BO3MOXKHOCTSIMU. B lasibHelinemM Bbl y3HaeTe O JIPYTUX Mexa-
HU3Max, O3BOJISIONINX 00pabaThiBaTh PasInYHbIEC YHCTOBbIC 3HAYCHUSI.
A Tenepp MPHIILIO BPeMsI BBIIIOJIHUTH CAMOCTOSITE/IbHYIO paboTy.

MPUMEYAHME [na kaaoro 3afaHus cosaasaiiTe HOBbIV playground-npoekT u co-
XpaHsiiiTe ero B creuunanbHO OTBEAEHHON MNarnke Ha CBOEM KOMMbOTEpE.

3apaHue

1. OObsiBUTE JBE ITYCTHIE IEJIOYNCTIEHHBIE TIEPEMEHHBIE TUTIOB Int8
n Uint8.

2. B ojiy 13 HUX 3aIMIINTE MAKCUMAJILHOE 3HAYEHIE, KOTOPOE MO-
JKET IPUHATH napametp Tumna Uint8, B IpyTyio — MUHUMATbHOE
3HAYEHHUE, KOTOPOE MOKET TIPUHATH TapaMerp Tuma Int8. O6-
patuTe BHUMaHUE Ha TO, KAKOE 3HAUYEHUE B KAKYIO TIEPEMEHHYIO
MOJKET OBITh 3aITHCAHO.

3. BuiBenute IOJIy4€HHbIC 3HAaUYE€HMA Ha KOHCOJIb.

4. OObsBUTE JIBE [IEJOYHUCTIEHHbBIE OHOTHITHBIE TIEPEMEHHbIE, TIPU
HTOM THIT TAHHBIX MEPBON OJIKEH OBITH 3aaH HESIBHO, a BTO-
poit — siBHO. O6erM TIepeMEHHBIM JIOJIKHBI ObITh TIPUCBOECHBI
3HAYEHHSL.

5. TlomewnsiiTe 3HaYEHMS TEPEMEHHBIX MECTAMIL.

6. /L5 9TOTO BaM MIPUIETCSI KCTIOJIb30BATh €llle OJHY EPEMEHHYIO,
KoTopas Oyer CIyKuTh OyhepoMm.

7. BbIBeZ[I/ITe IOJIyUUBIIHWECA 3HAYEHNA Ha KOHCOJIb. HpI/I 9TOM
B Ka’X/IOM BapvaHTE€ BBIBOJMNMDBIX /TaHHBIX TEKCTOM HAITUIIINTE,
KaKyIO IEPEMEHHYIO Bbl BBIBO/IUTE.
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Yucna ¢ nnasaroLlen ToOUKom

BTOpbIM BUIOM YHCEIT, ¢ KOTOPHIMU MOsKET paboTtarh Swift, siBistioTest ync-
JIa € TJIABAIOIIEl TOUKOIL, TO eCTh UMCJIA, Y KOTOPBIX TPUCYTCTBYET APOOHAs
yacTb. [IpuMepamu MoryT caykuThb uyncia 3.14 n -192.884022.

B marHOM citydae pasHooOpasue TUTIOB JAHHBIX, CIOCOOHBIX XPAHUTH PO6-
HbIE YHCJIA, He TaKoe OOJIBII0E, KAK B CJYYAE C [EJTOUNCICHHBIMI THITAMH.
Jl1st 06bsABIICHMS TAPaMETPOB, KOTOPbIE MOTYT XPaHUTh YMCJIA C IJIaBalo-
el TOYKOH, NCTTOMb3YIOTCS [IBA KITOUYEBBIX coBa: Float 1 Double. O6a
THUITIA JAHHBIX ABJIAIOTCA 3HAKOBBIMU.

Float — 970 32-6MTHOE YNCJIO ¢ IJIaBaoIell TOYKOI, cogepsKaiiee 10
6 unces B 1poOHOIT YacTH.

Double — 510 64-6MTHOE YKCIIO C IJIABAIONIEH TOYKOM, copepsKaliee 10
15 yncen B 1poOHOI yacTu.

[Tpumep 0ObsIBIIEHK TTAPAMETPOB, COIEPKAIIMX TaKUe YKC/Ia, IPUBELEH
B auctuHre 4.6.

JIncTmHr 4.6

// BpobHoe 4yucno Tuna Float c ABHbIM yka3aHuem Tuna

var numFloat: Float = 104.3 104, 3
// nycTaa KoHcTaHTa Tuna Double

let numDouble: Double

// BpobHoe 4yucno Tuna Float ¢ HeABHbIM yKasaHuem Tuna

var someNumber = 8.36 8,36

AU AN WNR

OG6paruTe BHUMaHWE, YTO THUII KOHCTAHTHI someNumber 3aaeTcst HESIBHO
(€ OMOIIBIO TIepeIaHHOTO APOOHOTO YMCIOBOTO 3HAUEHUs ). B Takom
caygae Swift 6cezda caMmoCTOSITENIBHO yCTAHABIMBAET THUIT JAHHBIX Double.

MPUMEYMAHME 3HaueHusi TNa APOBHbIX YMCEN HE MOTYT HauMHaTbCS C AECSTUYHOM
TOYKM. Sl 0bpaLlato Ha 3TO BHUMaHWeE, NOTOMY YTO Bbl MOMIM BUAETb NOAOOHBIN NOAXOA,
B [IpYruX si3blkax NporpaMmMnpoBaHums.

3apaHue

1. OGbsBuTe TpH mapamerpa. [IepBbIil U3 HUX J0JIKEH OBITH KOH-
crauToit tTuma Float ¢ MpOM3BOIHHBIM YHCIOBBIM 3HAUECHIEM,
BTOPOH — IIyCTOil KoHCTauToi Tuna Float, Tpetuii — mycroi
nepeMenHoi tuma Double.

2. YcraHOBHTE HOBOE IIPOM3BOJIbHOE 3HAY€HNE BCEM ITapaMeTpaM,
UL KOTOPbBIX 9Ta Ollepaliisad BO3MOKHA.
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ApudmMeTryeckme onepaTopsl

Panee mbr Y3HaJ/1 O TUIlax JITaHHbIX, TTO3BOJIAIONNX XPaHUTh YMCJIOBbBIE 3HA~
YeHUsI B IepeMEHHbIX U KoHcTanTax. C 4nciamMu, KOTOPbIe Mbl XPAHUM, MOK-
HO ITPOBOJIUTH PA3JIMIHbIe aprMeTUIecKie oreparyn. Swift moziep:kusaet
TO XK€ MHOXXECTBO OTIePAIUii, YTO U JIPYTHE SI3BIKU TPOTPAMMUPOBAHUSI.
Kazxnast aprudmernaeckast oneparysi BHIIOTHSIETCSI C TOMOIIBIO CIIeIHalb-
HOTrO orepatopa. Bor crmcok goctynibix B Swift onepariuii 1 orepatopos:

+

Bunapslit oniepaTop cI0)KeHNs CKJIa/IbIBAeT TIePBbIH U BTOPOH OTlepaH-
Ibl ¥ BO3BpalllaeT pe3yJibratT oliepaiini (a + b). Tuil pe3yasTupyionero
3HAYEHUS COOTBETCTBYET THUILY OIEPAH/IOB.

YHapHbIl OTIepaTOP ILI0CA UCTIOIb3YETCs B KauecTBe MpeUuKca, To eCTh
cTaBuUTCA nepes orepannom (+a). Bosspaiiaer snauenue onepanzia 6es
Kakux gn6o usMenenuii. Ha npakTuke gaHHbIi omiepatop 06bIYHO He
HCIIOJIb3YETCA.

BunapHhblii ortlepatop BEIMUTAHUS BBIUWTAET BTOPO OTIepaH/i U3 TIepBO-
TO ¥ BO3Bpalniaer pe3yabraT oneparuu (a - b). Tum pesynsrupyiomniero
3HAYEHWST COOTBETCTBYET TUITY ONIEPAH/IOB.

YHapHbIii onlepaTop MUHYCa UCIOJb3YyeTcs B KadecTBe Ipedukca, To
€CTb CTAaBUTCS Tiepejt orepanaoM (-a). InBepTupyeT orepaH 1 BO3-
BpalllaeT ero HOBOE 3HaUYEHNe.

MPUMEYAHUE CuMBOMblI «MUHYC» WM «MNJIHOC» WUCMONb3YIOTCA Kak UMeHa Ans ABYX
ornepaTopoB Kaxzbli. [aHHasi MpakTuka Ao/mkHa BbiTb 3HaKOMa BaM elle C 3aHSTUI Mo
MatemaTuke.

3R

++

bunapuslit onepatop yMHOKEHUS TIEPEMHOKAET MTEPBBIN U BTOPOA
ollepaH/ibl U BO3BpallaeT pe3yJsbrar onepaiuu (a * b). Tun pesysisTu-
PYIOIIETO 3HAUEHST COOTBETCTBYET THITY OTIEPAHIOB.

BunapHBIit omepaTop [esIeH s IeTUT epBoe YHCI0 Ha BTOPOE U BO3-
BpalaeT pe3yssrar ornepaiuu (a / b). Tuil pe3yJIsTUPYIONIero 3HaueHust
COOTBETCTBYET TUITY OMEPAHIOB.

BunapssIii oniepatop octaTka OT JieJIeHNsT JIeTUT TIEPBBI ollepaH/ Ha
BTOPOI1 1 BO3BpAllaeT OCTATOK OT jAejenus. Vlm, apyruMu cioBamu,
ompeziesisieT, Kak MHOTO 3HaYe€HUI BTOPOTO OTlepaH/ia TTIOMECTUTCS
B IIePBOM, U BO3BpalllaeT 3HayeHue, KOTOpoe OCTal0Ch, — OHO Ha3blBa-
€TCs OCTATKOM OT jiesieHus (a % b). Tui pe3yabTupyloniero 3HadyeHus
COOTBETCTBYET TUILY OIlePaH/IOB.

YHapHBIH onlepaTop AeKpeMeHTa yBelInunBaeT 3HaUYeHUe OTepaH/a
Ha eINHUITY, COXPaHsSET €T0 HOBOE 3HAYEHNE W BO3BPAIAET PE3yIbTaT
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orepainu (++a Ui a++). Bo3ppailjaeMoe 3HayeHue 3aBUCUT OT TOTO,
PACIIOJIOKEH OIepaTop Hepejl ONEePAHIOM UK MOCJIE HETO.

-- YHapHbBIN omepaTop MHKPEMEeHTa yMEHbIaeT 3HaUeHre Oomepanaa Ha
eIMHUILY, COXpaHsIeT HOBOE 3HAUEHWE 1 BO3BpAIlaeT Pe3yJibTaT ofe-
panuu (--a uiu a--). Bo3Bparniaemoe 3HaueHue 3aBUCUT OT TOTO, pac-
IIOJIOKEH OIePaTop Mepesi oTepaHoM WU TT0CJIe HETo.

[lepeuncyienrpie omepaToOpbl MOKHO UCIIOTH30BATD 51 BBITIOJHEHNI Ma-
TeMaTUYECKUX OIIePALUil ¢ TIOOBIMU YHCIOBBLIMU TUIIAMU JAHHBIX (1leJIble
WJIN C TIJIABATOTIEN TOYKON ).

YT06bI POAEMOHCTPUPOBATH UCIIOJIb30BAHUE JaHHBIX OIIEPATOPOB, CO-
3[1a/IM JIBE 11eJI0YMCIEHHBIE IIEPEMEHHDBIE U /IBE IIepeMeHHbIe TrIa Double
(smucTtunr 4.7).

Jinctuur 4.7

1 // uenoYucieHHsle nepemeHHble

2 var numOne = 19 19

3 var numTwo = 4 4

4 // nepemeHHble TUMNa 4YMCNa C NAaBawWein TOYKOW

5 var numThree = 3.13 3.13
6 var numFour = 1.1 1.1

s IIE€PBBIX IBYX IIEPEMEHHBIX HEIBHO 3a/[aH 1eJIOYMCIEHHbBII THUII TaH-
HbIX Int, 1711 BTOPBIX BYX HEABHO 3a/1aH TUII Double.

Yr06bI BBITIOITHUTH apU(PMETUIECKUE OTIEPAITHH, TOCTATOYHO UCTIOTH30BATh
HEeOoOXOMMBIE OTIepaTop 1 orepan/bl. PaccMOTpuM puMep B JIMCTHHTE 4.8,

Jinctmur 4.8

// ueno4ncneHHble nepemeHHble

var numOne = 19

var numTwo = 4

// onepauua cnoxeHua

var sum = numOne + numTwo 23
// onepauuAa BblMUTaAHUA

var diff = numOne - numTwo 15
// onepauua yMHOXeHuA

var mult = numOne * numTwo 76
16 // onepauua peneHua

11 var gqo = numOne / numTwo 4

VWoONGOAUANWNR

Kaskapiit 13 onepatopoB MPOU3BOJAUT Ha3HAYEHHYIO €My Ollepalnio Hajl
repejlaHHBIMU €My ollepaHjiaMi. BeposiTHO, y Bac BO3HUK BOIIPOC OTHO-
CUTEeNHHO pe3yJbrata onepanuu geaenus. [logymatite: kKakim 06paszom
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MIpU JleJIeHNU TilepeMeHHOoN numOne, paBHO# 19, Ha mepeMeHHYI0 nUMTwoO,
pPaBHYIO 4, MOTJIO MTOTy4YuThes 47 Benb Ipyu yMHOKEHUM 3HAYCHUA 4 Ha
numTwo TosyJaeTcs Bosce He 19. Ilo mormke pe3ymsTat AeIeHns 10KeH
ObLII IIOJIYYUTHCS PABHBIM 4.75.

Otset kpoetcst B Tutie ganHbIx. O6e nepeMeHHbIe UMEIOT 11eJI0UMCICHHBII
THIT JIAHHBIX Int,  3HAUUT, PE3YJIBTAT JIF0OOU OIlepaliu TakKe OyIeT UMETh
THUII JaHHBIX Int. IIpu o9TOM y pesyJibraTa JeIeHus IPOCTO OTOPAChIBACTCST
APOOGHAs YACTh U HUKAKOTO OKPYTJICHUS HE TPOUCXO/IHT.

NMPUMEYAHUE ApudmeTnyeckune onepauym MOXHO NPOBOAUTbL TOMbKO Mexay nepe-

MEHHbIMM WM KOHCTAHTaMM OAHOMO U TOrO XKe TuMa AaHHbIX. [pu nonbiTKe BbIMOHUTL
onepaumio Mexzay pasHbiMM TUNaMu AaHHbIX Xcode coobwmT 06 owmnbke.

Paccmotpennbie onepanuu 6yyT pabotath B TOM YUCHE U € IPOOHBIMU
yucgaMu (JUCTUHT 4.9).

Jinctmur 4.9

1 // nepemeHHble TUMa Yucna C naaBawweid TOYKOMN

2 var numThree = 3.13

3 var numFour = 1.1

4 // onepauua cnoxeHus

5 var sumD = numThree + numFour 4,23
6 // onepauusa BblMUTaHMA

7 var diffD = numThree - numFour 2,03
8 // onepauua yMHOXeHUs

9 var multD = numThree * numFour 3,443
16 // onepauua penexHus

11 var qoD = numThree / numFour 2,84545454545455

PesynbraToM Kaskz0ii OTepaIn SBJIAETCS 3HaYeHne Tria Double.

BoinosiHeHre apudMeTHiecKux oneparuii B Swift Hiruem He oTJIYaeTcst ot
BBIIIOJIHEHMS TAKUX K€ OllePalluii B IPYTUX S3bIKaX IPOrPpaMMUPOBAHUSL.

B npeapiayiiem auctunHre He ObL1a IIpecTaByeHa ornepalmsd 1eJO4YnCIeH-
Horo Jiesienust. Pacemorpum ee otiesbHo (yinctunr 4.10).

JNiuctmur 4.10

1 // uenoyncneHHole nepemeHHble

2 var numOne = 19 19
3  var numTwo = 4 4

4 // onepauuAa nonyYeHua ocTaTKa OT JAesleHuA

5 var resl = numOne % numTwo 3

6 var res2 = -numOne % numTwo -3
7 var res3 = numOne % -numTwo 3
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B nannoM npuMepe paccMaTpuBaeTcs TPU BapUAaHTA OTIEPAINH T1eJI0UHC-
JIEHHOTO JIeJIeHUsT, OTJINYAIONUXCSl 3HAKAMU OTIePaH/I0B. AHAJIOTOM TIEPBOI
TIPUBEIEHHON OTepaIiy SIBJISIETCS CIIeiyIoliee BhIpaskeHue:

numOne - (numTwo * 4) = 3
19 - (4 * 4) =3

19 - 16 = 3

3 =13

[lpyrumu ciioBamMu, B numOne MOKHO TIOMECTUTH 4 3HAUeHUs numTwo, a 3
OylieT pe3yJIbraTOM OIlepalliy, TaK KaK JaHHOEe YKCJI0 MEeHbIIE numTwo.

4 4 4 4 3

11213 (4[5 [6 |7 8|9 (1011|1213 |14 (15]16]|17 18|19

Takum 06pa3oM, OCTATOK OT JieJIeHKs BCEria MEHbIIIE JAeJUTe/Is.

B anuoM npuMepe UCIob3yeTcs Takke ornepartop yHapaoro munyca. O6-
patuTe BHUMaHMNE, YTO 3HAK Pe3yJIbTaTa Olepaliy paBeH 3HAKY AEIIMOTo,
TO €CTh KOT/IA JIEJTMMO€e MEHbBIITe HYJIS, PE3YIbTaT TakKe OyaeT MeHbIe
HYJIS.

Kax ormeuasnoch paHee, oriepaTopsl IeKpeMeHTa (++) 1 MHKpeMeHTa (--)
COOTBETCTBEHHO YBEJIMUMBAIOT U YMEHBIIAIOT 3HAUEHHUE OTlePaH/ia Ha e/lu-
Huily. Paccmorpum nipuMep paboThl iekpemMenTa B incTunre 4.11.

Jinctuur 4.11

1 // uenoYucneHHsle nepemeHHble

2 var numOne = 19 19
3 // onepauuAa UHKpeMeHTa MOCTPUKCOM

4 numOne++ 19
5  numOne 20
6 // onepaumsa UHKpemMeHTa npepuKkcom

7 ++numOne 21
8 numOne 21

OnepaTop OEKPEMEHTA B JIAaHHOM BBIPDAKEHUN COOTBETCTBYET OTI€PAIlNN:
numOne = numOne + 1
BosBpaLuaeMoe 3HAYE€HNE 3aBUCUT OT TOTO, TZI€ pacCIojlaracTcAa ormepaTop

(I[O njmn 11ocJjie onepaHI[a). 3arnomMHuTE CJIeAyIoNure ImpaBuia:

Q Omepatop sekpeMenTa (MHKPEMEHTAa) BO3BPAIaeT cTapoe 3HaYeHne
oTiepaH/ia, KOr/la OH PACIIOJIOXKEH TI0CIe OMEePaH/IA.
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Q Ormeparop nekpeMenTa (MHKpEMEHTA) BO3BpalllaeT HOBOE 3HAYCHUE
oriepaH/ia, KOT/Ia OH PACHOJIOKEH /10 OIlePaH/Ia.

B BBIpaskeHnM numOne++ OTIEpaTop JIeKpeMeHTa PACIIOIOKEH TTOcIe OTIepaH-
71, a 3Ha4uT, Gy/IeT BO3BpaIleHo cTapoe 3Hauenue. To ectb Swift yBesrmymu-
BaeT 3HaUeHMe numOne Ha €IMHUILY, HO BO3BPAII[AaeT ero CTapoe 3HaUeHNe.
[Toatomy B 061aCTH PE3YIBTATOB HAIIPOTHB BTOPOI CTPOKU CTOUT 1(H -
pa 19. IIpu monbITKE BBIBO/IA 3HAYEHUS TIEPEMEHHON numOne BBIBOUTCS
ee HOBOE 3HAUYEHME, TAK KaK OHO OBbIJIO U3MEHEHO B TIPEBIYIIEH CTPOKE.

Kor/a oneparop pacioJiosKeH repes nepeMeHHol (++numone), B 00J1aCTH pe-
3YJIBTATOB MbI MOKEM BUJIETh, YTO CPa3y K€ BO3BPAIAETCSI HOBOE 3HAUEHHUE.

PaccMOTpeHHBII TIpUMep B MOJHON Mepe OTpakaeT JOTHKY paboThl oIle-
paTopa HHKpeMeHTa.

lNpuBeaeHne YMCNoBbIX TUMOB AaHHbLIX

ITpu npoBeneHny apuMeTHIECKUX onepanuil B Swift BbI JOJUKHBI cJie-
JIUTH 32 TeM, YTOOBI OTIePAH/IBI GBI OJHOTO U TOTO ke THa. TeM He MeHee
OBIBAIOT CUTYAIMH, KOT/IA HEOOXOAUMO TIPOBECTH OTIEPAIUIO C YNCIAM,
KOTODbIE IMEIOT PA3HbIH THTI IaHHBIX. [Ip¥ MOMBITKE HETIOCPEACTBEHHOTO
nepeMHOKeHus, HapuMep Int u Double, Xcode coobutuT 06 omubKe
M OCTAHOBUT BBITIOJTHEHUE TPOTPAMMBI.

JlaHHast cuTyalus He 0CTAIach BHE MOJsA 3peHUs pa3paboTunkos Swift,
U OHU pa3paboTajn CTeHATbHbII MEXaHN3M, MTO3BOJISIONNN Tpeobpa-
30BbIBATh OJIHU YMCJIOBbIE TUIIBI JJAHHBIX B Aipyrue. JlaHHbIT MeXaHu3M
BBITIOJTHEH B BH/IE TI00QIBHBIX (DYHKITUH.

MPUMEYAHUE CnpaBeanvMBoCTM pain CTOUT OTMETUTb, YTO Ha CaMoM Aese rnobanb-
Hble DYHKUMM SBNSIOTCS MeToAaMu TUMOB AaHHbIX. PaHee Mbl rOBOPUIN, YTO YNC/IOBbIE
TUMbI AAHHBIX — 3TO 06bEKTbI, M Y HUX CyLLECTBYIOT 3anporpaMMMpOBaHHbIE AENCTBHS,
Ha3blBaeMble METOLAMM.

Y Kaxporo obbekTa ecTb CreuuanbHbli METoA, Ha3blBaeMbl MHULMANM3aTopoM. OH
ABTOMATMYECKN BbI3bIBAETCA MPU CO34aHWMM HOBOro 06bekTa, a Tak Kak B pesynbraTe
Bbl30Ba 06BEKTA «YMCMOBOW TUM AAHHLIX» CO34AETCS HOBLIM OOBEKT — «YUCI0», TO
1 MHMUManu3aTop cpabaTtbiBaeT.

MHuumanusaTop uMeet cobcTBeHHoe huKcMpoBaHHOe 0603HadeHre — init(), u ana Tuna
HaHHbIX Double oH MOXeT 6bIThb BbI3BaH CrieayowyM 06pasom:

Double.init()

B pesynbTaTe Bbi30Ba AaHHOro Metoda 6yAeT CO3AaH HOBbIM OOBLEKT, OMUCHIBAIOLLMIA
CyLWHOCTb «ApobHOe uncno». Ho Swift no3sonseT He nNucaTb MMs MHULMaNU3aTopa Mnpu
co3aaHum o6bekTa, a MCMosIb30BaTb COKPALLEHHbIN CUHTAKCUC:

Double()
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B pesynbTaTe BbINOMHEHWS! AAHHOTO KOAA Takxke 6yaeT co3paH 06bekT, OnMChbIBaOLLMIA
«pobHoe uncno».

B nocneaHel 4acTu KHUMM Mbl O4YEHb noapobHo pa3bepeM, YTO Takoe MHMLMANM3aTopbl
N Ansa 4ero OHWN HYXXHb.

HasBaHus BbI3bIBaeMbIX (YHKIUH B Swift, ¢ MOMOIIIBIO KOTOPBIX MOKHO
peobPa3oBaTh THITLI TAHHBIX, COOTBETCTBYIOT HA3BAHUSM TUTIOB IAHHBIX:
Int()

[TpeobpazoBanue B TUT TaHHBIX Int.
Double()

[TpeoGpasoBaHue B TUII JaHHBIX Double.
Float()

[Ipeobpazosanue B TUII IaHHBIX Float.

MPUMEYAHME Ecnv Bbl UCMonb3yeTe TUMbl AaHHbIX Bpoge UInt, Int8 v T. 4. B cBOEW
nporpamme, To Ansi NpeobpasoBaHusi YMces B 3TU TUMbl AaHHbIX TakKe WUCMonb3ynTe
(yHKUMM, coBNaaatoLLme No Ha3BaHWSAM C TUNaMMK.

JIJ1st IprMeHeH st TaHHBIX (DYHKINE B CKOOKAX TTOCJIe Ha3BaHUsT TPeGYeTCst
nepeath mpeobpasyeMblil ajieMeHT (TiepeMeHHY 10, KOHCTAHTY, 4icJio). Pac-
CMOTPHUM TIPUMED, B KOTOPOM TPeOYeTCsT TEPEMHOKITD BA YHCA: TIETOE
u gpobHoe (uetuHr 4.12).

Jiuctunr 4.12

1 // nepemeHHasa Tuna Int

2 var numInt = 19 19

3 //nepemeHHas Tuna Double

4 var numDouble = 3.13 3,13
5 // onepauua NepemMHOXEHWUA 4Yucen

6 var resD = Double(numInt) * numDouble 59,47
7 var resI = numInt * Int(numDouble) 57

Ectb n1Ba cnocoba TIEPEMHOKUTD JaHHbIE YN CJIa:

O IIpeo6GpasoBaTh uncyio THna Double B Int U IIEPEMHOKHUTD JIBa IIEJIBIX
YHCIIa.

Q [IpeoGpasosarh yncso Tura Int B Double U IEPEMHOKUTD IBa IPOOHBIX
qIICIIa.

ITo BBIBOAY B 00J1ACTH PE3YJIBTATOB BU/HO, YTO MEPEMEHHAST resD UMeeT
GoJiee TOUHOE 3HAUYEHUE, YeM TIepeMeHHas resI. ITO TOBOPUT O TOM, UTO
BapUAHT, IPe0OPA3YIOLIIIL LIeJI0e YIC/I0 B APOOHOE ¢ MOMOIIBIO (DYHKIIUU
Double(), TouHee, YeM HCIOIb30BaHMe (DYHKITN Int() /8 TTepeMeHHOI
Tuna Double.
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MPUMEYAHME [pu npeobpasoBaHWK YMCra C NiaBatoLLeli TOYKOM B LIeIOYNCIIEHHbIV
TN Apo6Has YacTb OTO6PACHIBAETCS, OKPYrNIEHUE HE MPOU3BOAUTCS.

CocTaBHOM onepaTop NpucBanBaHUS

Swift mo3BosIsIeT MaKCUMATBHO COKPATUTD 00beM Koza. U uem ryOske
BBl Gy/IeTe TIOCTUTATh ATOT 3aMEUYATENbHDIN A3BIK, TEM OGOJIBIIIE TIPHEMOB,
CTIOCOOHBIX 06JIETYNTH BaM JKU3HB, y3HaeTe. OHUM M3 TaKUX MPUEMOB
SIBJISIETCST COBMeEIIleHUE ollepaTopa apudMeTrueckoii omepanuu (+, -, *, /,
%) 1 oriepaTopa rnpucBanBanus (=). Paccmotpum npumep B siuctunre 4.13,
B KOTOPOM CO3/IQJINM IIETOUNCJICHHYTO TEPEMEHHYIO U € TIOMOIIBIO COCTaB-
HOTO OTlepaTopa TPUCBANBAHUS GYIEM M3MEHSTD €€ 3HAYEHIE, HCTIOTb3Y ST
MUHIMYM KOJIa.

Jinctmur 4.13

=

// nepemeHHaa Tuna Int
var someNumInt = 19 19
// npubaBuM K HeW NpPoOU3BOSIbBHOE HUC/O
someNumInt += 5 24
/* 3Ta onepauua aHanoruM4yHa BblpaxeHuo

someNumInt = someNumInt+5 */
// BbiBeAeM pe3ynbTaT onepauuu
someNumInt 24
// YMHOXMM €ro Ha npou3BOJIbHOE YUC/O
someNumInt *= 3 72
/* 3Ta onepauua aHanoruM4yHa BblpaxeHuo

someNumInt = someNumInt*5 */
// BbiBeAeM pe3ynbTaT onepauuu
someNumInt 72
// BbIMTEM U3 HEro npousBOJIbHOE YUC/O
someNumInt -= 3 69
/* 3Ta onepauua aHanoruM4yHa BblpaxeHuo
someNumInt = someNumInt-5 */
// BbiBeAeM pe3ynbTaT onepauuu
someNumInt 69
// Haigem ocTaToK OT JeneHusa
someNumInt %= 8 5
/* 3Ta onepauua aHanoruM4yHa BblpaxeHuo
someNumInt = someNumInt%5 */
// BbiBeAeM pe3ynbTaT onepauuu
someNumInt 5

VWoONGOATUAKNWN

NNNMNMNMNMNMNNRRRRRRRRRR
AUNANWNRODVLONOAOULLANWNRO

JlJist MCTIOTb30BaHUST COCTABHOTO OTIepaToOpa MPUCBAUBAHUS HEOOXO/U-
MO BCETO-HABCETO MOCJE OIepaTopa apuMeTHIeCKoi onepaiuu 6e3
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HpO6e]IOB HalluCaTb OIl€paToOp NNpUCBaBaHWA. PeSy]IbTaT olnepannm
MOMEHTAJIbHO 3aIIMCbhIBAETCA B IIEPEMEHHYIO, HaAXOAANIYIOCS CJieBa OT
COCTAaBHOTO oTiepaTtopa, — 93TO BUIHO 1O I[yﬁHprIOH.II/IMCﬂ 3aImCaM B 00-
JIACTH PpE3yJibTaTOB.

Ha gaHHbBIIl MOMEHT MBI YK€ 3HAeM TPH PA3JIMIHbBIX CII0C00a YBEIUUEHUST
3HaueHUS NlepeMeHHoN Ha efinnuily (JucTunr 4.14).

Jiuctuur 4.14

// nepemeHHas Tuna Int
var someNumInt = 19 19
// yBenu4um ee 3HayeHuMe C WUCMNOJIb3OBaHMEM AeKpeMeHTa
++someNumInt 20
// yBenu4um ee 3HayeHue C WUCMNOJib3OBaHMEM apudMmeTU4eCKOoMn

onepauun CNoXeHuA

NuhwWNR

6 someNumInt = someNumInt + 1 21

7 // yBenn4uMm ee 3HayeHue C WUCMONb30BaHMEM COCTABHOrO onepaTtopa
npuceanBaHusa

8 someNumInt += 1 22

Kaxmoe nocJjieAyroniee JleiicTBIE yBeJIMYUBAET IIepeMeHHYI0 someNumInt
POBHO Ha €IUHUILY.

HpI/IH_UIO BpeéMm: IOIIPAKTUKOBATHCA B pa60Te C YMCJIOBbIMU THUIIaMM JaH-
HbIX. Hepexo;:[MTe K BBIIIOJTHEHMIO 3aJaHHWAd.

3apaHue

1. OGbsiBUTE TPH IyCThlE KOHCTAHTBL: O/(HY THUTA Int, oHy THITA
Float n omrry Tuma Double. Crenaiite 910 B 01HOI CTPOKE.

2. IlpowHMIIMANTU3UPYITE VIS HUX CJEAYIONNe 3HAUEeHUS: Int —
18, Float — 16.4, Double — 5.7. Czeaiite 5TO B OHOI CTPOKE.

3. Haiigure cymmy BceX TpeX KOHCTAHT U 3aIUIINTE ee B Iepe-
MeHHyTo Tuma Float.

4. HaiimnTe mponsBeieHNe BCeX TPeX KOHCTAHT W 3aMUINNATE €T0
B HiepeMeHnyIo Tuma Int. [loMHUTE, 9TO BaM HEOOXOAMMO MOy -
YUTH Pe3yJIbTaT C MUHUMAJIbHON IOIPEITHOCTHIO.

5. Haiigure octatok OT mesieHus KOHCTAHThI Tuia Float Ha

KOHCTAHTYy TUIla Double 1 3alUINNTE €€ B IIEPEMEHHYIO THUIIA
Double.

6. BuiBennTe Ha KOHCOJB BCe TpHU pedyJibTaTa C UCITOJIb30BaHNEM
IIOACHAIONIETO TEKCTA.
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Cnocobbl 3anmcy YMCNOBbLIX 3HAYEHUN

Ecam B Bamreil nkosibHO IIporpaMMe TPUCYTCTBOBAIA MH(POPMATHKA, TO
Bbl, BO3MOKHO, 3HAETE, YTO CYIIECTBYIOT Pa3/IMUyHbIe CUCTEMbl CYUCJIEHUS,
HaIpuMep JlecsITUYHas U IBOMYHAs. B peasbHOM MUpe B TIOJIaBJISTIONEM
GOJLITITHCTBE CJIYYAEB MCTTOTB3YETCS IECSITHYHAS CHCTEMA, B TO BPEMSI KaK
B KOMIIbIOTEPE BCE BBIYUCJIEHUS IIPOUCXO/IAT B IBOMYHOM CUCTEME.

Swift npu paspaboTke porpaMm MO3BOJISIET 33/€HICTBOBATDH CaMbIE T10-
MyJISPHBIE CUCTEMBI CAMCJICHUS:

a IICCSITI/I‘IHaﬂ. Yucsa 3annchBaloTCa 0€3 NCIOIb30BaHNA Hpe(l)I/IK-
Ca B IPUBBIYHOM U ITOHATHOM /IJIsA HAC BU/IE.

Q /[JBouynas. Yucsa 3aMChIBAIOTCA € UCIIOJIb30BaHKEM TipeduKkca 0b
nepes YIcI0M.

QO BocsMmepuunas. Yucsa 3aichiBaloTCs ¢ UCMOIb30BaHUeM Tpedukca
Q0 TIepeJl YUCIOM.

Q Hlecrnaguarepuunas. Yucsa 3amichIBalOTCS € UCIIOJIb30BAHUEM IIpe-
(bukca Ox mepes YMCIOM.

ITesbie uncsta MOTYT OBITH 3aMMCAHBL B 060U U3 MTPUBEICHHBIX CUCTEM
cuncienus. B smmctunre 4.15 nokaszan npumep sanucu yncyaa 17 B pas-
JINYHBIX BUAX.

Jinctmur 4.15

// 17 B pecaTU4HOM Buae

let deciamlInteger = 17 17
// 17 B ABOWYHOM Buae

let binaryInteger = 0b10001 17
// 17 B BOCbMeEpUYHOM BUAE

let octalInteger = 0021 17
// 17 B WwecTHagUaTepU4yHOM Buae

let hexadecimalInteger = 0x11 17

CONGOAUVNANWNR

B obiacTit pe3yabraToB BUIHO, YTO KasKI0€ U3 IPUBEJCHHBIX YNCET —
310 17.

Yucora ¢ maBarolieil Toukoil MoryT ObITh JecsaTuuHbiMu (6e3 npedukca)
WJIK TecTHaAIaTepuyHbIMu (¢ nipepukcom 0x). Takue ymca H0JKHDBI
HUMeTh OJIMHAKOBYIO (hopMy 3amucu (CUCTEMY UCYUCIIEHUsT) 0 06e CTo-
POHBI OT TOUKH.

ITomumo aToro CYHIECTBYET BO3SMOKHOCTD 3aIlTMCH SKCITOHEHTHI. [[]IH 9TOIro
HCIIOJIb3YETCA CUMBOJI e JIJIAd JECATUYHDBIX YU CEJI 1 CUMBOJI p IJIA TEeCTHA/I -
IIaTEPUYIHBIX.
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JLJist lecSITUYHBIX YUCEeNT 9KCIIOHEHTA YKa3bIBAET HA CTETIEHb JIECSTKU:
1.25¢2 coorsercrsyer 1.25 * 102 uian 125.0.

[l mectHAAIIATEPUYHBIX YUCE 9KCIIOHEHTA YKa3bIBAeT HA CTENeHb
JIBOMKIH:

0xFp-2 coorBercrByer 15 * 272, um 3.75.

B ymuctunre 4.16 npuBenen mpuMep 3amucu gecsituanoro ynciaa 12.1875
B PA3JIMYHBIX CHCTEMAX CUNCJIEHUS 1 C UCTIOIb30BAHUEM 9KCTIOHEHTHI.

Jinctuur 4.16
1 // DecaTu4Hoe 4ucno
2 let deciamlDouble = 12.1875 12,1875

3 // DecATUYHOe 4YUC/IO C DKCMOHEeHTOMn
/* COOTBETCTBYET BbipaXeHUH
exponentDouble = 1.21875%101 */
4 let exponentDouble = 1.21875el 12,1875
5 // wecTHaguaTepu4yHOE YUCIO C SKCMOHEHTOW
/* COOTBETCTBYET BbipaXeHUH
hexadecimalDouble = OxC.3*20 */
6 let hexadecimalDouble = ©xC.3p@ 12,1875

Apucdmerryeckue onepaiyu JOCTYIHBI [JIs1 YUCEJT, 3ATIMCAHHBIX B 0001
U3 CUCTeM cumcyenns. B o6acTu pe3yrbTaToB BbI BCernia OyeTe BUMETD
PE3YJIbTAT BBINIOJHEHUS B IECATUIHOM BUJIE.

[Tpu 3ammcy YMCIOBBIX 3HAUYEHIIT MOKHO FICIIOJIb30BATh CUMBOJT HIZKHETO
nojuepKuBanus (aHAEPCKOP) sl BUBYAJIBHOTO OTAEIEHUS TIOPSIIKOB
yucya (qucTwar 4.17).

Jiuctuur 4.17
1 var number = 1_000_000 1 o000 000

B pe3yJibraTe Mbl UMEEM BCE TO K€ YHCJIO, YTO 1 6e3 cuMBOJIa HU/KHETO
MmofMEpKUBaHusd, TOJBKO 3allMCaAaHHOE B 6oJs1ee ynTabeIbHOM (bopMe.

AH}IepCKOpr MOJKHO MCIIOJIb30BaTb AJIA J11060T0 YUCI0BOrO TUIIA JJaHHbIX
n A JII0001 CUCTEMBI CYMCICHUS.

4.3. TekcToBble TUMbI AaHHbIX

Bbi10 6bI HENPaBUIIBHO IIPEAIION0KUTD, 4T Swift orpaHnunBaeT paspa-
6OTYMKA JIUIIb YUCJOBBIMU THIIaMK JaHHBIX. [TogymaiiTe caMu: 0 Kakoi
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pabore ¢ moIb30BaTEIeM MOKHO OBITIO OBl TOBOPUTD, €CJIH GBI IPOTPAMMBI
He yMeJId XPaHUTb TEKCTOBYIO HH(OpMAIIHIO?

MH1UManu3aumus CTpOKOBbIX 3HAaYeHUN

B Swift cyurectByer fBa THIIA IAHHBIX, TPeAHAZHAYEHHBIX [IJIsT XPAHEHUST
TEKCTOBOW MH(MOPMaINH:

Q Tumn Character NnpelHa3Ha4vY€eH /1JIs1 XpaHEeHW A OT/IEJIbHBIX CUMBOJIOB.

Q Tun String npennaznayeH i XpaHeHUs ITPOU3BOJIBHON TEKCTOBOM
nHpopmarmm.

O6a Tuna obeciedynBaoT OBICTPYIO U KOPPEKTHYIO PabOTy ¢ TEKCTOM
B BallleM KOJI€, [TPU 9TOM UMEETCST MTOJTHAST MoJIIepskKa ciiMBoJioB Unicode.
CuHTaKcuc, Kak 1 1pu paboTe ¢ APyTriMU THITAMU JaHHbIX, OY€Hb [TPOCTOH
n untabesbHbId. 115t XxpaneHust HHOOPMAIMK B TEKCTOBBIX TUIIAX JAHHBIX
HCIOJIb3YIOTCS CTPOKOBBIE JINTEPAJIBL.

Cmpoxogoiti aumepas — 310 (PUKCUPOBAHHAS [10CJIe/[0BATEIbHOCTD TEKCTO-
BBIX CUMBOJIOB, OKPY’KE€HHAsI ¢ 06eUX CTOPOH JBOWHBIMHU KaBbraramu ("").
B nepBy1o ouepe/ib paccMOTpuM THII Character. DTOT THI JAHHBIX 1103BO-
JIsIeT XPaHUTH B IePeMEeHHON UM KOHCTAHTe TeKCTOBBIN JIUTEepat AJTUHON
B OJIUH CUMBOJ (JIUCTUHT 4.18).

Jinctuur 4.18
1 var char: Character = "a" "a"
2 char "a"

B HepeMeHHOﬁ char XpaHUTCs TOJIBKO OJVH CUMBOJL.

ITpu nomneiTKe 3anucarh B napaMeTp Tuia Character asa u 60Jee CUMBO-
na Xcode coobumT 06 omnbKe HECOOTBETCTBUS TUIIOB 3allUChIBAEMOTO
3HaYeHUs U IepeMeHHoil. [Ipy IMOIbITKe IepeaaTh CTPOKOBBIIL IuTepas
JUIMHO#L GoJiee ogHOrO cuMBoJIa Swift paccMaTpuBaeT ero B KauecTBe
3HAYEHM TUIA JaHHBIX String U He MOKET 3aIlCaTh €T0 B IEPEMEHHYIO
Tuna Character.

IMosygaercst, 4TO THIT JAaHHBIX String — 9TO YIIOPSIZIOUEHHBIN HAOOP CUM-
B0JI0B. OH MO3BOJISIET XPAaHUTh B TEPEMEHHONW CTPOKY TTPOU3BOJHHON
JUTUHBL.

MPUMEYAHMUE B Swift Bepcun 2 N3MEHUNICS NPUHLMN XpaHeHUs1 HOpMaLUmmn B TUne
[aHHbIX String. PaHblue 3To 6b110, MO CYTW, MHOXECTBO 3HayeHwit Tuna Character.
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Tenepb e String — 3TO COBEPLUEHHO HOBbIM TUM AaHHbIX, 061aAatoLWMIi HOBBIMK CBOM-
CTBaMM ¥ BO3MOXHOCTSIMM, MO3BOJISIOLUMMM 06paLLaThCsl K XpaHsilLeMycsl B napameTpe
CTPOKOBOMY iUTepasy kak K MHOXeCTBY. [JaHHOe M3MEHEHWe MO3BOJINIO 3HAUYUTENBHO
pacwmpuTb yHKUMOHanN Tuna String.

PacemoTrpum nipumep paboThl ¢ TUIIOM JaHHBIX String (muctuHr 4.19).

JNuctunr 4.19
1 // nepemeHHas Tuna String
2 var stringOne = "Dragon" "Dragon”

HpI/I 00BbABICHUN HepeMeHHOI?I MBI IIepejlaeM eil CTp0KOBbH7I JauTepal, TeM
CaMbIM HEABHO 3a/iaBasd TUIL JJAHHBIX String.

MPUMEYAHME He 3abbiBalite, YTO CTPOKW, MPUCBOEHHbIE NEPEMEHHON, MOTYT BbiTb
WN3MEHEHbI, @ NMPUCBOEHHbIE KOHCTAHTE — HET.

MycTble CTPOKOBbIE NMTEpasbl

ITycrasi cTpoka Tak:Ke SIBJISIETCSI CTPOKOBBIM JIUTEpagoM. Bbl Moskere
nepesiaTh ee B KauecTBe 3HAUEHUS TAPAMETPy TEKCTOBOTO THIIA JaHHBIX
(smucTunT 4.20).

Jinctmur 4.20

1 // c nomouwbk MyCTOro CTPOKOBOro AuTepana
2 var emptyString =
3 // c nomowpbld MHMUManM3aTopa Tuna String
4 var anotherEmptyString = String()

wn "

"

Obe CTPOKHM B pe3yJbrare 6szyT VMETb UJIEHTUYHOE (HyCToe) 3HaUeHue.
Harmowmtiio, yto MHULIIAIN3aTOP — 9TO cIIelaabHbIl METO/I, BCTpoeHHbIﬁ
B TUIL IAHHBIX String.

ITpu siBHOM yKa3aHWM TUTIA String 03 MHUIMATU3AI[IN 3HAYCHWS B TIEpe-
MEHHOH MJIM B KOHCTAHTE OKa3bIBAeTCH IIyCTOE 3HayeHue, a He IyCToi
CTPOKOBBIH siurepadt. [Ipesk/ie ueM UCIoIb30BaTh MapamMmeTp, O0bsABICHHBII
TAKWUM ITyTeM, TPeOYeTCsT MHUITUATIU3UPOBATh ero 3HaueHue (JiucTuHr 4.21).

JNinctuur 4.21

// obbABNeHWe nepemeHHon 6e3 yKa3aHWA 3HaYeHus

var str: String

// yKa3aHue 3Ha4yeHUA CTPOKOBOW MepemMeHHOMN

str = "Hello, Troll!" "Hello, Troll!"
str "Hello, Troll!"

nuhwWNR
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[TepeMenHtas str MOKHA TOJTYYUTH HEKOTOPOE 3HAUCHHUE, TTPEKIIE YEM
K Hell MOKHO OyJieT 06paTuThesi. B maHHOM miprMepe BHAYATIE OOBSIBIISIETCST
mepeMeHHast, a yke TIOTOM HHUIHATN3UPYETCST ee 3HAYEHTE.

MpuBeaeHNe K CTPOKOBOMY TUMY AaHHbIX

B Swift MmeToay nHuIMaM3anuu String() MOKHO MepeaaTh IPOU3BOJIb-
HOe 3HaYeHue, YTOObI IPUCBOUTH €ro 0OBABIAEMOMY TTapaMerpy (Juc-
TUHT 4.22).

JIncTuur 4.22

1 // vHWMUMANU3auus TeKCTOBOro 3Ha4YeHus
2 var notEmptyString = String("Hello, Troll!") "Hello, TrollL!"

B pesynbrate B mepeMeHHON notEmptyString coxpaHseTcs TEKCTOBOe
3HaveHue "Hello, Troll!".

NuunmamsaTop String() MOXKeT I10JIyYaTh Ha BXO/Ie He TOJBKO TEKCTOBOE
3HaYEeHNE, HO U MEPEMEHHYIO TPOM3BOIBHOTO TUTIA IAHHBIX (JTUCTUHT 4.23).

Juctunur 4.23

1 // nepemeHHas Tuna Double

2 var numDouble = 74.22 74,22
3 // cTpoka, cO3haHHaA Ha OCHOBe nepeMeHHoi Tuna Double

4 var numString = String(numDouble) "74.22"

ODOyHkiusa String() mpeobpasyer ImepejaHHOE B Hee 3HAYECHUE B THIL
String. C momoOHbIM MEXaHU3MOM MbI YK€ BCTPEYAJIMCh, KOTJa paccMa-
TpuBasin pyHKIrKU Float(), Double() u Int().

ObveanHeHue CTpoK

ITp1 HEOOXOAUMOCTHU BbI MOKETE OOBEANHITH HECKOJIBKO CTPOK B OJIHY,
6oJiee AIMHHY0. J{JIs 9TOTO CYILIECTBYET JBa MEeXaHU3Ma: HHTEPIIOJISAIIS
1 KOHKaTeHaI[usl.

[Ipu unmepnoasyuu TpoUCcXoauT 0ObeAuHEHNe CTPOKOBHIX JIUTEPAJIOB,
MepPEMEHHBIX, KOHCTAHT ¥ BBIPAKEHUI B €IMHOM CTPOKOBOM JIHTEPAJe
(smactuHT 4.24).

Jiuctmur 4.24

1 // nepemeHHas Tuna String
2 var name = "[lpakoH" "ApakoH"



60 Yactb II. Ba3oBble BO3MOXHOCTM Swift

3 // koHCTaHTa Tuna String ¢ ucnonb3oBaHuem
MHTEepnonAumm
4 let hello = "MNpueT, meHa 30ByT \(name)!" "lpuBem, meHa 308ym
ApakoH!"
5 // wHTepnonAuMAa C UCNONb30BaHUEM BblpaXeHuUa
6 var meters: Double = 10 10
7 let text = "Mos pnuHa \(meters * 3.28) ¢yta" “"Mosa OnauHa 32.8 ¢yma”

[Tpu naMIIMANM3aIMKY 3HAUE€HUST KOHCTAHTBI hello MCIIOJIb3YyeTCs 3HaueHue
TiepeMeHHO name B paMKax y»ke U3BeCTHOM HaM KOHCTPYKIUU. Takoi moji-
XOJI BITOJTHE I0TyCTHM B Swift. TToo6Hy10 KOHCTPYKITHIO MBI BUIETH PaHee
IIPU BbIBOJIE HH(OPMAIIMU HA KOHCOJIb € TOMOIIbIO (hyHKIUU print().

[Ipu MHTEPIONAIMU MOKHO MCIIOJb30BATH BBIPAKEHUS, B TOM YUCJIE
apugMeTnIecKre OTepaIni, 9To 1 MOKa3aHo B IIpUMepe.

ITpu KOHKaTeHAUU TPOUCXOAUT 0OBEIMHEHNE PA3INTHBIX CTPOKOBBIX
3HAYEHWIT B OJ[HO C TIOMOIIIBIO CUMBOJIA apU(METHIECKON OTIePAITUH CJI0-
skenus (ucTuHr 4.25).

Jinctmur 4.25

// KoHcTaHTa Tuna String

let firstText = "Moit Bec

// nepemeHHaa Tuna Double

var weight = 12.4 12,4

// KoHcTaHTa Tuna String

let secondText = " TOHHbI"

// KOHKaTeHauua CTPOK MpU MHULMANU3ALUK
3HayeHMA HOBOW MNepemMeHHON

var text = firstText + String(weight) + "Moli 6ec 12.4 moHHuI"

secondText

" "

"Moii Bec

"

MOHHbI"

NAUuhNhWNR

[+

B slaHHOM TIpUMeEpE MCIIOJIB3YETCST OTIEPATOP CJIOKEHUSI JIJIsT 00beIIHE-
HUS Pa3/IMYHBIX CTPOKOBBIX 3HAUEHUU B OJ(HO. THII JaHHBIX IIepEMEHHOI
weight He CTPOKOBBIM, II09TOMY €€ 3HadeHue MpeoOpasyercs ¢ MOMOIIbIO
bynkmm String().

MPUMEYAHME 3HauyeHus Tuna Character npu KOHKaTEHaLMM TaKkxXe A0/KHbI Mpeob-
pa3oBbiBaThCA B TMN String.

Konnekumsa cMMBONOB B CTPOKe

Tun gaHHBIX String MpenoCTaBISICT BO3MOXKHOCTD O6paTI/ITbCH K KOJI-
JIEKITNY BXO/SAIINX B HETO CUMBOJIOB C TIOMOIIIBIO CBOWCTBA characters.
Kak u siio6oe cBoiicTBo B Swift, OHO THIIIETCsT Yepes3 TOUKY T0cje MMEHN
CTPOKOBOTO TlapameTrpa (JUCTUHT 4.26).
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JNinctuur 4.26

1 // nepemeHHas Tuna String

2 var str = "Hello, Troll!" "Hello, Troll!"

3 // nonyyaem Konnekuuio CUMBO/IOB

4 var collection = str.characters String.CharacterView

B pesyssrate B iepeMeHHOM collection OyzeT comepKRaTHCS MHOKECTBO
BCEX CUMBOJIOB.

MHOXKeCTBO 9JIEMEHTOB B KOHTeKcTe Swift HocuT Haszsanue KOJIJIEKITUH.
KOﬂ]leKMuﬂ — ATO OTAEJbHBIN TUTI JaHHBIX, BC€ BO3MOKHOCTU KOTOPOTO
MbI PaCCMOTPHM ITO3JKE.

VY KOJUIEKIMK KaK y 00beKTa CYLIeCTBYIOT CBOM cBoMcTBa. [lyist mpuMepa
TOJIYYUM KOJIMYECTBO CMBOJIOB B CTPOKE, UCITOMIB3YsI CO3/IAHHYTO KOJIJIEK-
1uio collection (snctunr 4.27).

JNinctuur 4.27
1 // Konu4yecTBO CWMMBONIOB B CTpoOKe
2 collection.count 13

HOJIy‘-IeHHBIﬁ pe3yJsibTaT COOTBETCTBYET KOJIMUYECTBY CMMBOJIOB B CTPO-
Ke str.

MPUMEYAHME He 3abbiBaliTe MCnonb3oBaTh (PYHKUMIO aBTOAOMOMHeHWst B Xcode.
C ee NoMOLLb MOXHO MOMYYUTb MOJHBINA CMUCOK CBOMCTB M METOAOB, AOCTYMHbIX Mpu
paboTte c obbekTamu.

3apaHue

1. OGbgBuUTE EPEMEHHYIO THIIA String 1 3allMIIATE B HEE IIPOU3-
BOJIBHBIN CTPOKOBBIN JIUTEpaJl.

2. OObsiBUTE KOHCTAHTY THIA Character, COAEPIKAIIYIO TIPOU3-
BOJIBHBIN CIMBOJI JIATHHCKOTO aI(aBUTA.

3. OGbsiBUTE [BE TIEPEMEHHBIE THTIA Int U 3aTIUINTATE B HUX MPOU3-
BOJIbHbBIC 3HAYCHUSI.

4. OpHuUM BbIpasKeHHEM 00bEMHNUTE B CTPOKOBBII JIUTEPaJI Iiepe-
MEHHYIO THUTIa String, KOHCTaHTY TuIa Character m CymMMy
MepeMEeHHBIX TUTIA Int, a pe3yabTaT 3aMUIIUTE B HOBYIO KOH-
CTaHTY.

5. BbIBeauTe JAHHYIO KOHCTAHTY Ha KOHCOJID.
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4.4, Jlornyeckue 3HayeHus

Jlornyecknmn TmMn AaHHbIX

N3yuenune GyHsaMeHTaIbHBIX TUIIOB IAaHHBIX He 3aBeplIaeTcs Ha YUCIO-
BbIX U CTPOKOBBIX ThIaX. B Swift cymiecTByer criennaibHblil JOrn4ecKuii
THUII JIAHHBIX, HA3bIBAeMbIH Bool M CIIOCOOHBIN XPAHUThH OJHO U3 J[BYX
3HAYCHUI: «MCTHHA» WU «JIOKb>. SHAUCHNE «UCTHHA> 00603HATAETCSI
Kak true, a «JI0Kb» — Kak false. OObSBUM MEPEMEHHYIO U KOHCTAHTY
JIOTUYECKOTO TUTIA JAHHBIX (JTUCTUHT 4.28).

Jiuctunur 4.28

1 // norudeckas nepemMeHHasa C HEABHO 3ajaHHbIM TUMOM

2 var isDragon = true true
3 // norudeckas KOHCTaHTa C ABHO 3aJaHHbM TWUNOM

4 let isTroll: Bool = false false

Kax u jiu1s1 Apyrux THITOB IaHHBIX B SWift, 17151 Bool BO3MOKHO SIBHOE U He-
ABHOE Ollpe/lesIeHre TUIIA, YTO BU/THO U3 IPUBEIEHHOTO TIPUMEPA.

MPUMEMAHME Crporas Tvnusaumst Swift npensaTcTByeT 3ameHe ApyrMx TUMOB AaH-
HbIX Ha Bool, Kak Bbl MOrM BUAETb B APYrUX si3blkax, rae, Hanpumep, CTpoku i = 1
u i = true 0603Ha4anu oaHo v To xe. B Xcode noao6HbIN NOAXOA BbI3OBET OLUMGKY.

Tun gaHHbIX Bool 06BIYHO UCHONIB3YETCst MU paboTe ¢ omneparopoM if-
else, KOTOPBIH B 3aBUCUMOCTH OT 3HAUEHUA MIEPEIAHHOTO eMY TTapaMeTpa
MO3BOJISIET MyCKATh BBITOJHEHWE MPOTPAMMBI 110 PA3JUYHBIM BETBSIM
(smactunT 4.29).

Jiuctuur 4.29

1 // norudeckas nepemeHHas

2 var isDragon = true true

3 // KOHCTpyKUuMA ycnosus

4 if isDragon {

5 print("MpuseTt, [pakoH!") "MpuBem, JApakoH!\n"
6 Yelse{

7 print("MpuseTt, Tponnb!")

8 }

Koncoun:

MpuseT, [OpakoH!

Kax BbI MOZKeTe BUIeTh, HA KOHCOJTBh BRIBoANTCA (hpasa «[Ipuset, /[pakon!s,
B TO BpeM# Kak BTopasi ¢hpasa UTHopupyeTcs mporpamMmmoii. Oneparop yc-
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JIoBUS if-else 1IpoBepsieT, ABJSETCS JIU IePeJaHHOe eMy BbIpakeHUe 1C-
TUHHBIM, U B 3aBUCUMOCTH OT PE3YJIbTaTa BBIIIOJHIET COOTBETCTBYIONLYIO
BETBb.

Ecin 6ol nepemMennast isDragon cojiepskaiia 3Hauenue false, TO Ha KOHCOJIb
ObLna Obl BeIBeeHa (pasa «IIpuser, Tposwb!».

Jlornyeckne onepatopsbl

Jlornueckue omepaTopbl MPOBEPSIIOT UCTHHHOCTh KAKOTO-TMO0 YTBEPIK-
MEHUsT ¥ BO3BPAIIAIOT COOTBETCTBYIOTIEE JOTUIECKOe 3HAUeHMe. Swift
HOJ/IePsKUBAeT TPU CTAHJAPTHBIX JIOTMYECKUX OllepaTopa:

Q Jaoruueckoe HE (!a);
Q Jsorudeckoe U (a && b);
Q Jsoruveckoe MJIU (a || b).

YHapHbIit oniepaTop soeuueckozo HE aBisercs TpeUKCHBIM U 3aTChIBa-
eTcs CUMBOJIOM «BOCKJMIIanus». OH Bo3BpalljaeT HHBEPTHPOBAHHOE JIOTH-
YyecKoe 3HaYeHue OllePat/ia, TO eCThb eCJIM OllePat;I MMeJl 3HaYeHue true, TO
BepHetcst false, u Ha060pOT. 1k BbIpaskeHust | a JaHHBII OIepaTop MOXKET
OBbITh IIPOYMTAH KaK «He a» (uctuHr 4.30).

Jinctunr 4.30

1 var someBool = true true
2 // vHBepTUpyem 3HayeHue

3 IsomeBool false

[Tepemennasi someBool M3HAYAIBHO UMEET JIOTMUECKOE 3HAUYEHHE true.
C nomorireio oreparopa Jiorudeckoro HE Bo3BpaiiiaeTcss uHBEPTUPOBAHHOE
3HavYeHue rmepeMeHHoi someBool. [Ipu aTOM 3HaYeHME B caMO¥l TiepeMeH-
HOI HEe MEHSIETCSI.

Bunapusiit orepatop J1ozudeckozo M 3anuchiBaeTcsl B BUjle YABOEHHOTO
CHIMBOJIA aMIIepCaH/a 1 sIBseTcss HGUKCHBIM. OH BO3BpaliaeT true, KOT-
na oba orepaHIa NMeIoT 3Havenue true. Ecomi 3Hauenme XoTst ObI OIHOTO U3
oTiepaH/IoB paBHO false, To Bo3BpaliaeTcs 3navenue false (muctunr 4.31).

Jiuctuur 4.31

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

2 // rpynnupyem pasnu4Hble yC0BUA

3 var one = firstBool &% secondBool true
4 var two = firstBool && thirdBool false
5 var three firstBool &% secondBool && thirdBool false
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OHepaTop Jjorudeckoro U mosBouisieT OIIpe/leJINTD, €CTb JIN CPpe/In IIepe-
JaHHBbIX €My OIl€paH/[0B JIOJKHbIE 3HAYEHN .

Bbl MOkeTe TPYNIIMPOBATH TPOU3BOJbHOE KOJUYECTBO OTIEPAH/IOB, UC-
TOTB3YsT HEOOXOAMMOE KOJIMYECTBO OTIEPATOPOB.

Bunapwbrit onieparop iozuueckozo MJIU BBITISIAT KaK YBOEHHbIH CUMBOJ
PSAMON YepThl U siBJsgeTcss HPUKCHBIM. OH BO3BpaIlaeT true, KOrjaa XoTs
GBI OJIMH U3 OTIEPAH/IOB NMeeT 3HavYeHre true. Ecim 3navems o6onx ore-
paHoB paBHBI false, TO Bo3Bpalaercs 3HadeHne false (auctunr 4.32).

Jinctuur 4.32

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

2 // rpynnupyeM pasnuuHble yCnoBuA

3 let one = firstBool || secondBool true
4 let two = firstBool || thirdBool true
5 let three secondBool || thirdBool false

Omneparop sorndeckoro MJIV mo3BosisieT onpeesnTh, eCThb JIU CPeIn 3Ha-
YEHUIT TIepelaHHbIX eMy OMEPAHIOB XOTsT Obl OJ[HO HCTUHHOE.

Pasmynble Tornveckre omepaTopsl MOSKHO TPYTITHPOBATH MEKITY COOOI,
co3/1aBas CJOKHbBIE JIOTUYECKUE CTPYKTYPbI (AuCTUHT 4.33).

Jiuctuur 4.33
1 1let firstBool = true, secondBool= false, thirdBool = false
2 var resultBool = firstBool && secondBool || thirdBool false

3 var resultAnotherBool = thirdBool || firstBool && firstBool true

ITpu nozicuere pesysbrata BoipaskeHust Swift Bbranciisier 3HaueHue mo-
BbIpasKeHUH 110C/1e/10BaTe/IbHO, TO eCTh CHayajla [IepBOro, I0TOM BTOPOro
nT. I

B HekoTophIX cyyasx HeoOXOAUMO yKa3aTh, B KAKOM TIOPSIIIKE CIIE/LyeT
HPOBOAUTD OTPAOOTKY JIOTHYECKUX OTiepaTopoB. B Swift st aToro ucmosinb-
3YIOTCST KPYTJIbie CKOOKM. BhIpaskeHust, MoOMeIeHHble B KPYTIIble CKOOKH,
BBITIOJTHSIOTCS B ITEPBYIO ouepeib (JTUCTUHT 4.34).

Jiuctuur 4.34

1 1let firstBool = true, secondBool= false, thirdBool = true

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

(firstBool && thirdBool)) && thirdBool

B nannom npumepe MCIOJb3YIOTC yKa3aTeu IPUOPUTETa BbIITOJTHEHUS
omepanmit — Kpyriabie cKOOKM. J[aHHble YKAa3aTeN U3BECTHBI BAM €TIe
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C 3aHATHH IO MaTeMaTuKe. Te BBIPaKeHUsT, KOTOPbIE HAXOAATCS B CKOOKAX,
BBITIOJHSIIOTCS B TIEPBYIO OYepe/lb.

3apaHue

1. OGbsBUTE ABE JOrMYECKHE IIepEMEeHHbIE. 3HAYeHMe IIePBOil
JIOJIKHO OBITH paBHO true, Bropoii — false.

2. 3anumnmiTe B iBe KOHCTAHTBI PE3YJIbTAT NCTIOTh30BAHIS UX B Ka-
YyecTBe OIEePAH/IOB /I o1iepatopoB Jornvyeckoro M u JIN.

3. BbIBeJII/ITe Ha KOHCOJIb 3HaYeHus o0enx ITOJIYYUBIINXCS KOH-
CTaHT.

4. Bbruuciure pesy/brar CjaeAyIOUUX JOTMYeCKUX BbIpaskeHu .
ITpu aTOM TIOCTapaiiTeCh HE UCIIOIB30BaTh Xcode:

( (true && false ) || true )
true && false && true || ( true || false )
false || ( false | true ) && ( true & & false )

4.5. [NceBAOHMMbI TUMNOB

Swift mpemocTaBseT BO3MOKHOCT CO3AHMUST TICEBIOHNMA JIJIST TTOHOTO
THUMA JAHHBIX. [1ce600HUMOM Muna HA3BIBACTCS TOTIOMHUTEIHHOE UM, TIO
KOTOpPOMY OyJIeT IIPOUCXOANUTD obpalieHre K ganHomy Tuiry. st atoro
HCTIOJIB3YeTCsT OTiepaTop typealias. TlceBIOHNM HEOOXOAUMO TPUMEHSITH
TOT/Ia, KOT/IA CYIIECTBYIONIEE UMsI THTIA HEYI0OHO UCII0IB30BaTh B KOHTEK-
cTe porpamMmbl (JTUCTUHT 4.35).

Jiuctuur 4.35

// onpepenaem nceBgoHum ans Ttuna UInt8
typealias ageType = UInt8

/* co3paem nepemeHHyw Tuna UInts8,
Mcrnonb3ya nceBAoHUM */

var myAge: ageType = 29

uh WNR

B pesyabrate 6y/:[eT co3/ZlaHa IlepeMeHHas myAge, nMelolias 3Ha4YeHUS
Tuia UInt8.

Y Trma MoseT 6bITh TTPOU3BOIHLHOE KOJMYECTBO MCEeBIOHNMOB. U Bee TiceB-
JIOHUMbI BMECTE C OPUTHHAJILHBIM Ha3BaHHEM THIIA MOXKHO HCIOJIb30BATH
B TIporpamme (JTUCTUHT 4.36).
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Juctunur 4.36

1 // onpepenAaem NBCeBAOHWMM Ana Tuna String

2 typealias textType = String

3 typealias wordType = String

4 typealias charType = String

5 //co3paem nepemeHHble Kaxaoro Tuna

6 var someText: textType = "3T0 TekcT" "3mo mekcm"

7 var someWord: wordType = "Cnoso" "CnoBo"

8 var someChar: charType = "B" "B"

9 var someString: String = "Ctpoka Tuna String"  "“Cmpoka muna String"

B nannoM nmpumepe /711 TUTIA JAHHBIX String onpesesseTcs: TpU pa3iny-
HBIX TIceB/I0HMMA. Kaxaplil 13 HUX HapaBHE C OCHOBHBIM THUIIOM MOXKET
GBITH MCIIOJIB30BAH IS OObSIBJICHUS TAPAMETPOB.

CosaHHbIll TICEBAOHUM 06J1aIaeT TEMU K€ CAMBIMU BO3MOKHOCTSIMU,
4TO U caM THIT JaHHBIX. OMHAKIBI O0BSIBUB €T0, BbI CMOKETE UCIIOJh-
30BaTh JAHHBIN MICEBAOHUM JIJIsI TOCTYTIA K CBOMICTBAM M METO/IaM THUTIA
(suctunr 4.37).

Jiuctuur 4.37

// obbABASEM MCEBAOHUM
typealias ageType = UInt8
/* ncnonb3yem CBOWCTBO Tuna
UInt8 4yepes ero nceBgoHum */
var maxAge = ageType.max 255

uh WNR

Jlnst Swift obparrieHe K CeBIOHUMY PABHOCUIIBHO 0OPAIIIEHUIO K CAMOMY
THUITY HaHHbIX. [IceBIOHNM — 9TO CChIJIKA Ha THUIL. B 1aHHOM mpuMepe uc-
MOJIb3YETCS TICEBAOHUM maxAge JIJIst IOCTYIIa K TUITY JaHHbIX UInt8.

MPUMEYAHME 3anoMHUTE, 4YTO MCEBAOHMMbI MOXHO WCMOMb30BaTb COBEpLUEH-
HO Ans MobbIx TUMOB. M ecnun AaHHble NpMMepbl HEAOCTATOYHO MOJSIHO PacKpbiBalOT
HeobX0oAMMOCTb MCMOb30BaHMS ornepaTopa typealias, TO Npu U3ydeHUn KopTexen
(B cnepytowmx pasgenax) Bbl BCTPETUTECh C COCTaBHbIMU TUMaMM, codepXallmmu oT
AByx v 6onee noaTMnoBs. C TakKMMM COCTaBHbIMU TUNAMK TakXKe MOXHO paboTaTb Yepes
NceBAOHNMBI.

3apaHue

1. OGbsaBute CTPOKOBYIO KOHCTAHTY W 3allTUIINTE B HEE Ballle M.

2. O6mbsBute mepemennyio Tima Double u 3anmmuTe B Hee Batn
BEC B KMJIOTPAMMAaX.
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3. OO6bsBHTE TTEpeMEHHYIO THITA [Nt U 3aMUIITNTE B HEe BAIT POCT
B CAHTUMETpax.

4. BpruamcamTe Ball WHAEKC MACChl TeJla W 3alUIITNTE €ro B mepe-
mennyo. opmyra mst pacuera UMT:

UMT = Bec[kr] / pocT[m]2

4.6. OnepaTopbl CpaBHEHUS

Swift mo3BosIsIET TPON3BOANTE CPaBHEHME OMHOTUITHBIX 3HAYCHUIT IPYT
¢ apyrom. /17151 9TO1 111 NCIoJIb3YIOTCS OIIePaTOPbI CPABHEHUSI, PE3YJIb-
TaTtoM paboThl KOTOPBIX SIBJIsIETCs 3HaueHue Tuia Bool. Beero cyiectsyer
HIeCTh CTaH/IaPTHBIX OITepaTOPOB CPABHEHMUSI:

Bunapusiii onepaTop akBUBaJeHTHOCTH (a == b) Bo3Bpalaer true,
KOT/[a 3HAYeHUsT 000UX OIePAHIOB S9KBUBAJIECHTHBI.

Bunapuslit oneparop HeakBUBaJeHTHOCTH (@ !'= b) Bo3BpaIaer true,
KOT/Ia 3HAUEHMS OTIEPAHIOB PA3JIIYHBI.

BunapHbrii onepaTop «bosiblie yeM» (a > b) Bo3BpalaeT true, Kormaa
3HAYEHHe MEPBOTO OTnepaia GOJIbIIIe 3HAYEHST BTOPOTO OTIePaH/Ia.

Bunapusiii oneparop «Mmenbiie yem» (a < b) Bo3BpaiaeT true, Koria
3HaueHUe [1ePBOro OllepaH/ia MeHbllle 3HaueHusl BTOPOro ollepan/a.

BunapHublii orieparop «6oJiblie Wik paBHo» (a >= b) Bo3Bpalaer true,
KOT/Ia 3HAYEHNE MTEPBOTO OTrepa/ia 60IbIITe 3HAYEHNST BTOPOTO OTIEPaH-
Jla NJIN PaBHO eMy.

Bunapublii oneparop «MeHbllle UM paBHO» (a <= b) Bo3Bpalaer true,
Korzia 3HadueHue I1epBoro ollepatjia MeHblile 3HaueHus BTOPOro olle-
panjia Uiy paBHo emy.

Kazkziplil 3 npuBe/IeHHBIX OTIEPATOPOB BO3BPAIllaeT 3HaYeHNE, YKa3blBaIO-
11ee Ha CIIpaBe/INBOCTh HEKOTOPOTO yTBepskeHus1. Heckonbko mpuMmepon
1 3HAYEHUIi, KOTOPbIE OHU BO3BPAIIAIOT, TPUBEIEHBI B JINCTUHTE 4.38.
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Jinctuur 4.38

1 // YTBepxaeHue "1 6onbuwe 2"

2 1>2 false
3 // BepHeT false, Tak KakK OHO JIOXHO

4 // YTBepxaeHue "2 He paBHO 2"

5 21=2 false
6 // BepHeT false, Tak Kak OHO JIOXHO

7 // YTBepxaenue "1 nawc 1 meHbwe Tpex"

8 (1+1) < 3 true
9 // BepHeT true, TaKk Kak OHO WUCTUHHO

10 // YTBepxaeHue "5 6onble uauM paBHo 1"
11 5 »>=1 true
12 // BepHeT true, TaKk Kak OHO WCTUHHO

K Bompocy chepbl HCII0Ib30BaHKsE OTIEPATOPOB CPABHEHISI MBI 0GPaTHMCSI
B JlaJIbHEIIIEM.

Ha srom usyuenne 6a3oBbiX Bo3MokHOCTel Swift sakanunBaercs! Bech
U3YUEHHBIN MaTepuasn OyaeT aKTUBHO MCIIOJb30BaThCSI B laJIbHENIIIEM,
HaunHAas yiKe CO CIeAYIONIero JUCTUHTA.
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KopTexwu

Bo3MO3KHO, BBI HIKOT/IA HE BCTPEYAIN TAKOTO MOHSTUS B TPOTPAMMUPOBA-
HUH, Kak KopTexu (tuples), Tem He MeHee 3TO OJIHO M3 0Y€Hb HHTEPECHBIX
(OYHKIIMOHATIBHBIX CPEJICTB, JOCTYITHOE B SWift.

5.1. OCHOBHbIe CBeAeHNS 0 KopTexax

ObbsaBneHne KopTexa

Kopmesic — 310 0c06BII 00BEKT, KOTOPDLI TPYIIIMPYET 3HAYEHUS Pa3/Iid-
HBIX THIIOB B TIPE/IEJIax OJIHOTO COCTABHOTO 3HaYeHMst. BoJsiee TOro, Koprex
npejaraet Hanbosiee mpocToii crocod 0ObeMHEHNS 3HAYCHUH Pa3InYHbIX
TUIIOB B IIpe/lesiaX OJHOIO 3HaYeHMs. Y KaI0ro OTAe/JbHOrO 3HaYEeHUs
B COCTaBE KOPTEKA MOKET OBITH COOCTBEHHBIN TUII TAHHBIX, KOTOPbIN HI-
Kak He 3aBHCUT OT JPYTHUX.

CUHTAKCUC
(3Ha4yeHue_1, 3HayeHue_ 2, ...)

KopTex cocTouT 13 Habopa He3aBUCHMbIX 3HAUYEHWIA, 3anMUCbiBAaEMbIX B KPYr/ibiX CKOBKax
W OTAENEHHbIX APYr OT Apyra 3ansToi. KonuMyecTBo 311eMEHTOB B KOPTEXE MOXET 6biTb
NPOV3BOJIbHbIM.

KopTex XpaHUTCsi B NepeMeHHbIX 1 KOHCTaHTaX TOYHO TaK Xe, Kak 3HaueHus dhyHaameH-
TanbHbIX TUMOB JaHHbIX.

let umaKoHcTaHThl = (3HayeHue_1, 3HaveHue_ 2, ...)
var wumsallepemeHHON = (3HayeHue_1, 3HayeHue_ 2, ...)

[ns 3anucu KopTexa B NepeMeHHylo Heo6X0AMMO MCMOoMb30BaTh OMepaTop var, a ans
3anucy B KOHCTaHTy — onepatop let.

Jlist mprMepa: 0ObsIBUM KOHCTAHTY, B KOTOPYIO BXOJISIT TPU 3HAYEHUST Pa3-
JINYHBIX TUIIOB JAHHLIX (JincTrHT 5.1).
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Jinctmur 5.1

1 /* obbABNAEM KOpTeX, COCTOAWMM
2 U3 Tpex pas/inyHbiX NapameTposB,
3 y KaxAoro U3 KOTOpbIX CBOW Tum
4
5

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

B nannom npumepe myProgramStatus — 5TO KOHCTaHTa, colep Kalias
B KauecTBe 3HAUCHUS KOPTEK, KOTOPBIH OMICHIBAET cTaTyc pa6OTbI HEKON
TIIPpOTPaMMBbl 1 COAEPIKUT TPU PA3JIUYHBIX ITapaMeTpa:

Q 200 — mesoe yncso tuma Int;
Q "Inwork" — CTPOKOBBII JUTEPAT THTIA String;
Q true — Jormyeckoe 3HayeHue Tuima Bool.

¥ ka)xmoro 3 aTUX 3HAYCHUW CBOW TUTI TaHHBIX: Int, String 1 Bool. B pe-
3yJIBTaTe JIAHHBIN KOPTEK TPYIIITUPYET BMECTE 3HAUEHUS TPEX PA3JTUIHBIX
TUTIOB JAHHBIX, TO3BOJISAS XPAHUTD UX B TIpe/ieaX OHON TepeMeHHON NN
KOHCTAHTBL.

Twun AaHHbIX KOpTeXa

Y Bac MOT BO3HMKHYTb BOIIPOC: €CJIM KOPTEXK TPYIITUPYET 3HAUEHIS Pa3-
JIMYHBIX TUTIOB JIAHHBIX B OJTHO, TO KAKOM K€ TOT/IA TUI JAHHBIX Y CAMOTO
Koprexa?

Tin damnmvix kopmedxnca — 310 (GPUKCUPOBAHHBII YIIOPSIIOUEHHbIN HAOOP TUTIOB
MAHHBIX €r0 3HAYCHUH, KOTOPBIIT 3aMICHIBACTCS B CKOOKAX 1 3JIEMEHTDI KOTO-
POro OTZENAIOTCS 3aILATBIMU APYT OT ApyTa. [y KopTesKka U3 IIpeblAyIero
JIMCTUHTA TUII IAHHBIX — 3T0 (Int, String, Bool), U B JaHHOM IIpUMeEpe OH
3agan HesasHo. [Topsagok ykasanus TUIIOB JaHHbIX JOJIKEH COOTBETCTBOBATD
HOPSJIKY CJIe/IOBAHMS 3JIEMEHTOB B KOpTeKe, [I09TOMY, HarpumMep, Tui (Bool,
String, Int) sBJsI€TCS COBEPIIEHHO PYTUM THUIIOM JJAaHHBIX KOPTEKa.

[Tpu 0ObsIBICHUN KOPTEKA €My MOKHO SIBHO 3a/1aTh TpeOyeMblil TuiL. Tur
KOPTeKa YKAa3bIBAETCS TOUHO TaK K€, KaK TUII TlePeEMEHHBIX U KOHCTAHT, —
yepes ABoeToure (JIUCTUHT 5.2).

JIncTuur 5.2

1 /* obbABNAEM KOpTeX C SBHO
2 3aaHHbIM Tunom */
3 let myProgramStatus: (Int, String,
Bool) = (200, "In Work", true) (.0 200, .1 "In WorkR", .2 true)
4 myProgramStatus (.0 200, .1 "In Work", .2 true)
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IIpecTaBiIeHHBIN 311€Ch KOPTEK B TOYHOCTU COOTBETCTBYET OObABICHHOMY
B IIPebIAYIIEM IIPUMepe, HO Ha 9TOT Pa3 ero TUIL JaHHbIX 3a/1aH SIBHO.

Bbl MoskeTe co3/1aTh KOPTEXK U3 TTPOU3BOTBHOTO KOJTNYECTBA 3HAUEHIH
Pa3IMYHBIX TUIIOB JaHHBIX, U OH OYJET CoJepsKaTh CTOJIBKO Pa3IMUHBIX
3HAYEHWUI, CKOJIbKO BaM 3aX0ueTcsl. BoJjiee Toro, BbI MOJKeTe UCIIOJIh30BaTh
OJIMH ¥ TOT K€ TUII IAaHHbIX (MJIU JIaJKe ero TICEBIOHNMbI ) B PAMKaX OJIHOTO
KOpTeKa IPOU3BOJLHOE KOJIMYECTBO pas (JUCTUHT 5.3).

Jinctmur 5.3

1 // obbABnAem ncesAoHMM AnAa Tuna Int

2 typealias numberType = Int

3 // obbaBnaem KopTex

4 let numbersTuple: (Int, Int, numberType,
numberType)

5 // vwHuumanusupyem ero 3HaveHue
6 numbersTuple = (0, 1, 2, 3) (.eo0, .11, .22, .3 3)
7 numbersTuple (.eo0, .11, .22, .3 3)

B xopreske numberTuple CrpyIIIMpPOBaHb! YETbIPE 11eJI0YNCIeHHbIX 3HaYe-
HUS, TUTT JIBYX 13 KOTOPBIX OTIPeIe/ieH Yepes TICEBIOHNM.

5.2. BaumogencTeme c aieMeHTaMmn KopTexa

Kopresx npenHasHaden He TOJBKO JJIST YCTAHOBKU M XpaHEHUsT HEKOTOPOTO
Habopa 3HAYEHUH, HO U JIJIS B3AMMOAEHCTBIS ¢ STUMU 3HAYeHUAME. Swift 110-
3BOJISIET PA3/IE/IUTh KOPTEK Ha OTE/IbHbIE SHAYEHUS ¥ IPUCBOUTH NX HAOODY
HepeMEeHHBIX WM KOHCTAHT. DTO JeIaeTcst st 00eciiedeHrst IPUBLIYHOTO
criocofa J0CTyIa K 3Ha4eHUAM C UCIIOIb30BAHUEM OTAE/IbHbIX IePEMEHHbIX.

NHnumanusaumus 3HauyeHum YEPE3 NMapaMeTPbI

[Tepemennble, KOTOPBIM TPUCBAUBAIOTCS 3HAUYEHUS KOPTEXKA, 3aTTNCHI-
BAIOTCA B CKOOKAX IOCJIe ollepaTopa var Win let, IIPH 9TOM KOJITYECTBO
nepeMeHHBIX (KOHCTAHT) OJIKHO COOTBETCTBOBATDH KOJTMYECTBY 3HAUCHUH
B KOpTesKe (JIUCTUHT 5.4).

Jluctuur 5.4
1 // obbaBnsem KopTex
2 let myProgramStatus = (200, "In Work", (.6 2606, .1 "In Work",

true) .2 true)
3 // 3anucbiBaeM 3Ha4deHuA KopTexa

B nepemeHHble
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£

var (statusCode, statusText,

statusConnect) = myProgramStatus

// BbiBOAMM WHPOpMaLUL

print("Kog otBeTa - \(statusCode)") "Kod omBema - 260\n"
print("TekcT oTBeTa - \(statusText)") “Texcm omBema - In Work\n"
print("CBs3b c cepBepom - \ "CBa3b c cepBepom - true\n”

(statusConnect)")

NG\

Koncoub:

Kopn oTBeTa - 200

TekcT oTtBeTa - In Work
CBA3b C cepBepom - true

Ecsin B KauecTBe MPaBoil 4acTu oriepatopa IPUCBAWBAHUS MTEPEAATh He
MMsI TTapaMeTpa, XPaHsIIero KOPTex, a KOPTEeX B BUjle Habopa 3HAUEHHI],
TO IPUCBOUTH HAOOPY MEPEMEHHbBIX UM KOHCTAHT MOKHO TIPOU3BOJILHbIE
3HaYeHust (JIMCTUHT 5.5).

Jinctuur 5.5

/* obbABNsAeM cpa3y HecKoNbko
nepemMeHHbIX W yCcTaHaBAWBaEeM
ONA HUX 3HadYeHus */
var (myName, myAge) = ("Tponnb", 140)
// BbIBOAUM WX 3HAYEHUSA
print("MeHs 30ByT \(myName), u MHe "MeHs 308ym Tponab, u mMHe
\(myAge) net") 140 nem\n"

AN WNR

Koncoun:
MeHAa 30ByT Tpoaib, U MHe 140 neT

[Tepemennbie myName 1 myAge MHUIIMATU3UPOBAHBI COOTBETCTBYIOINIUMHU
3HAYEHUSMHU HTIEMEHTOB KopTexka ("Tponnb", 140).

ITpu ycTaHOBKE 3HAYEHUIT TIEPEMEHHBIX BBl MOKETE HTHOPUPOBATH TPOM3-
BOJIBHBIE 9JIEMEHTBI KOpTeska. JIJIsI 9TOro B KauecTBe UMEHHU TIePEeMEHHOI,
COOTBETCTBYIOILE 9/IEMEHTY, KOTOPBI HEOOXOAUMO IIPOUTHOPUPOBATD,
YKa3bIBAETCST CUMBOJI HIKHETO MOIYepKUBaHust. [IpuMep MpUBe/IeH B JIuc-
Tunre 5.6.

JInctuur 5.6

1 // obbABnAem KopTex
2 let myProgramStatus: (Int, String, (.0 404, .1 "Error",
Bool) = (404, "Error", true) .2 true)
/* nony4aem TONbKO HeobxoAumble
3HayeHuAa KopTexa */
var (statusCode, _, _) = myProgramStatus
// BbIBOAMM WHPOpMaLMK
print(" Koa oTtBeTa - \(statusCode)") "Kod omBema - 404\n"

NGO UnhAhW
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Koncoub:
Kon otBeTa - 404

B pesyabrare B niepemMeHHylo statusCode 3anuinercs 3HadyeHue 1nepBo-
ro BJIeMEHTa KOpTeka — myProgramStatus. OcraibHble 3HaUEHUST OYIyT
MIPOUTHOPUPOBAHBIL.

MPUMEYAHUE CuMBON HWXHEro noavepkmaHus B Swift o3HayaeT urHopmpoBaHue
napameTpa. Bbl MOXeTe 1Crosb30BaTh €ro NpakTUYecku B 06O CUTyaumm, Koraa He-
06x0AMMO ONyCTUTb CO3AaHMe HoBoro napameTpa. C npumMepamu paboTbl AAHHOMO Mexa-
HM3Ma Bbl MO3HAKOMUTECH B Aa/bHENLLEM.

NHaekcbl Ang AocTyna K 3N1eMeHTam

Jliist mocTynia K 3HAYEHUSIM OT/EIbHBIX 9JIEMEHTOB KOPTEKA HEOOXOAMMO
WICTIOTb30BATh YHCIOBOH MH/IEKC, YKa3bIBAEMBII depe3 TOUKY TT0cIe IMEHH
KopTexka (JIMCTUHT 3.7).

Jinctuur 5.7

1 // obbABnsem kopTex

2 let myProgramStatus: (Int, String, Bool) = (.6 200, .1 "In Work",
(200, "In Work", true) .2 true)

3 // BbIBOAUM MHPOPMALMIO C MCMONb30OBaHUEM
MHAEKCOB

4 print(" Kop otBeTta - \(myProgramStatus.@)") "“Kod omBema - 260\n"

5 print(" TekcT oTBeTa - "Tekcm omBema - In
\(myProgramStatus.1)") Work\n"

6 print(" CBA3b Cc cepBepom - "CBs3b c cepBepom -
\(myProgramStatus.2)") true\n"

Koncob:

Kon oTBeTa - 200
TekcT oTBeTa - In Work
CBA3b C cepBepoM - true

I/IH,ZIGKCI)I YKa3bIBa€MbIX 9JIEMEHTOB COOTBETCTBYIOT IIOPSAIKOBBIM HOMEPaM
JJIEMEHTOB B KOPTEKeE.

BHUMAHME VIHaekc nepBoro afneMeHTa B KOpTeXax Bceraa Hysnesoi. Mpu 3ToM ane-
MeHTbI BCeraa nayT no nopsaky v nocnegosatenbHo. B kopTexe u3 N 31eMeHToB MHAEKC
nepeoro anemeHTa 6yaet paseH 0, a uHaekc nocnegHero — N — 1.

NMeHa gna foctyna K anemMeHTaM

II]IH Ka’X/10Tr0 9JIEMEHTAa KOPTEKa MOKHO 3a/1aTh HE TOJIBKO 3HAaY€HUE, HO
u ums. Vims sanemenTta YKa3bIBa€TCA OTAEJIbHO Tepe/l Ka’KAbIM 3JIEMEHTOM
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yepes fBoetoune. [Ipu 9ToM 3a/1aTh UMEHA JIJIST OT/IEJIbHBIX 9JIEMEHTOB He-
BO3MOJKHO: BbI JIOJIKHBI yKa3aTh MMeHa 100 /It BCeX DJIeMEHTOB, 60
HE MCIOIh30BaTh UX BOBCe (JMUCTUHT 5.8).

Jinctmur 5.8

1 let myProgramStatus = (statusCode: 200, (.0 200, .1 "In Work",
statusText: "In Work", statusConnect: true) .2 true)

Ykazannuble MeHa 9JIEMEHTOB KOPTEKa MOKHO MCII0Jb30BaTh TIPH TIOJTY-
YeHUU 3HAYECHNU 9TUX 9JIeMeHTOB. [Ip1 aTOM ITpUMeHIeTCs TOT JKe CUHTaK-
CHUC, 9TO U TIPH JIOCTYTIE Yepe3 UHAEKCHI. [IprcBoeHe mMeH 3HaYeHUSIM He
JINTIAET BAC BO3MOXKHOCTH MCIOJIB30BATh NH/IEKCHI. VIHIEKCH B KOPTEKe
MOJKHO 3a/ieiicTBOBaTh Beerga. B mctunre 5.9 ncnosb3yercs co3manHblil
paHee KOpTeXX myProgramStatus.

Jinctmur 5.9

1 // BbiBOAMM MHPOPMALMIO C MCMONb30BaHUEM

MHAEKCOoB

2 print(" Kop otBeTa - \(myProgramStatus. "Kod omBema - 200\n"
statusCode)")

3  print(" TekcT oTBeTa - \(myProgramStatus. "Tekcm omBema - In
statusText)") Work\n"

4  print(" CBs3b C cepBepom - \ "C6a3b ¢ cepBepom -
(myProgramStatus.2)") true\n"

Koncob:

Kon oTBeTa - 200
TekcT otBeTa - In Work
CBA3b C cepBepoM - true

JlocTyIl K aJileMeHTaM ¢ UCII0JIb30BaHIeM UMEH YI00Hee 1 HarJIsAHee, yeM
JIOCTYTI Yepe3 NHIEKCHI.

B mpeapinymem npumepe, 00bSABIISSA KopTeK myProgramStatus, MbI 3a-
JllaBaJii UMeHa 9JIEMEHTOB IIPSIMO B 3HaYE€HUU KOPTEXKa, HO UX MOXKHO
YKa3bIBaTh HE TOJbKO [IPU MHULMAIU3AINY 3HAYEHU, HO U B CAMOM TUIIEe
Kopteska (uetuHr 5.10).

Jinctuur 5.10

1 /* 0obbsABNAEM KopTex C

2 yKasaHueM WMeH 3/1IeMeHTOB

3 B onucaHun Tuna */

4 let myProgramStatus: (statusCode: Int, (.0 200, .1
statusText: String, statusConnect: Bool) = "In WorkR", .2 true)
(200, "In Work", true)
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/* BbIBOAMM 3HA4YeHMe >SJieMeHTa
KopTexa C MOMOWb MMEeHU
3TOro snemeHTa*/
myProgramStatus.statusCode 200
/* obbABnAem kKopTex C
YKa3aHWeM UMeH >/IeMeHTOB
npyu MHULMANU3aALUU UX 3HaYeHun */
let myNewProgramStatus = (statusCode: 404, (.0 404,
statusText:"Error", statusConnect:true) .2 true)
/* BbIBOAMM 3HA4YeHMe >SJsieMeHTa
KopTexa C MOMOWb MMEeHU
3TOro snemeHTa*/
myNewProgramStatus.statusText "Error"

3MeHeHme 3HaYeHnI KopTeXeN

.1 "Error”,

[T OMTHOTUTTHBIX KOPTEKEH MOKHO MPOU3BOIUTD ONIEPAITAI0 MHUTTHAN-
3aIM1 3HAUEHUST OJTHOTO KOpTesKa B Ipyrom (simctunr 5.11).

Jinctuur 5.11

NAaAuUuhNhWNR

// obbABnAeM nycToW KopTex

var myFirstTuple: (Int, String)
// co3paem KOpTex CO 3HayeHuem
var mySecondTuple = (100, "Koa") (.0 100,
// nepepaem 3HayeHue KopTexa
myFirstTuple = mySecondTuple
myFirstTuple

00,

(.01
(.0 100,

.1 "Kod")
.1 "Kod")
.1 "Kod")

Kopresxu myFirstTuple u mySecondTuple UMEIOT OJIMH W TOT K€ TUII JIaH-
HBIX, [I09TOMY MBI MOJKEM IIPUCBOUTH 3HAYEHIE OJTHOTO KOPTEKa PYTOMY.
Y mepBoro Tum 3asan gABHO, a y BTOPOTO — 4Yepe3 WHUIMAIN3UPYeMoe
3HaUYeHue.

[ToMUMO M3MEeHEeHUs 3HAUEHUS KOPTEsKa 1eJMKOM BbI MOJKETE, UCTIOJb3Y st
WHIEKCHI W UMEHA, M3MEHSITh 3HAUEHUST OT/AEJIbHBIX 9JIEMEHTOB (JIHC-
TuHr 5.12).

Jiuctmur 5.12

AU hWwWNR

// obbABnAem KopTex

var someTuple: (200, true) (.0 200,
// V3MeHAeM 3HavyeHue OTAe/IbHOro 3/1eMeHTa

var someTuple.0 = 404

var someTuple.l = false

someTuple (.0 404,

.1 true)

.1 false)



Koprexxu 103BOJISAIOT [ieJ1aTh TO, 4eTro BaM, BO3MOKHO, HE/IOCTaBAJIO B /IPY-
IUX SI3BIKAX [POrPAMMUPOBAHIs], — BO3BpAIAaTh HAOOP 3HAYEHMIT C y100-
HBIM UHTepdelicoM focTyma K HUM. Takoe TpUMeHeHre KOPTEKH MOTYT
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HalTH, HATIpUMep, B QYHKITUSX.

MPUMEYAHUE KopTexun He no3BONSKOT CO3[4aBaTb COXHblE CTPYKTYpbl AaHHbIX,
WX €MHCTBEHHOE Ha3HayeHne — CrpynnuMpoBaTb HEKOTOPOE MHOXECTBO Pa3HOTUIMHbIX
WK OQHOTWIMHBIX NapamMeTpoB U Nepeaatb B TpebyeMoe MecTo. [Ans co34aHust COXHbBIX
CTPYKTYp HE06X0AMMO MCMONb30BaTb CPEACTBA 06BEKTHO-OPUEHTUPOBAHHOIO NPOrpam-
mMupoBaHus (OOIM), a TouHee, KNacchbl UM CTPYKTYpbl. C HUMW Mbl NO3HAKOMMMCS B 4a-

ctn IV KHurwn.

3apaHue

1.

CospaiiTe KOPTEK ¢ TpeMsI ITapaMeTpaMU: Balll JIOOUMbII (PIIbM,
Ballle JJI0OUMOE YUCJIO U Baliie JirodumMoe 6J10/10. Bee ajieMeHTh
KOPTEsKa IOJKHBI OBITH MIMEHOBAHDL.

OI[HI/IM BbIPpaKEHUEM 3alIUIITUTE Ka)KI[beI JJEMEHT KOPTEKa
B TpU KOHCTAHTBI.

CospnaliTe BTOPOI KOPTEK, AHAJIIOTUYHBIN TIEPBOMY 110 TIapame-
TpaMm, HO ONMUCHIBAIONINI APYTOTO YeoBeKa (€ IPYyruMH 3HAYE-
HUSIMN).

Ob6MeHstiiTe 3HAYCHUS B KOPTEXkKaX MEKILY C000it (¢ MCIOIb30Ba-
HUEM JIOMTOJHUTETTHHOTO TPOMEKYTOYHOTO KOPTEKA).

CosmaiiTe HOBBIH KOPTEXK, ITEMEHTAMI KOTOPOTO OYAYT J0OU-
MO€ YHCJIO M3 TIEPBOTO KOPTEXKa, JIOOUMOE YUCIIO 13 BTOPOTO
KOpTe’Ka M Pa3HUIA JIOOUMBIX YHCEJ TIEPBOTO U BTOPOTO KOP-
TEXKei.



OnuuoHanbHbIE
TUMNbl AAHHbIX

OnuoHaNIbHbIE THUIIBI IAHHBIX — 3TO MOTPsICAOIee HOBOBBEIEHHE SI3bIKA
Swift, koropoe BbI, BEPOSITHO, HUKOT/Ia HE BCTPEYAJU B JPYTUX SI3bIKAX
MPOrPaMMUPOBAHUA U KOTOPOE 3HAYNTETHHO PACIIUPSET BO3MOKHOCTH
paboThI ¢ TUITAMU TAHHBIX.

6.1. OnuuoHanbl

Onuuonanvivie munve OaHHbIX, TAKKe Ha3bIBAEMbIE ONUUOHALAMU, — ITO
0COOBII TUII JAHHBIX, KOTOPBIiI TOBOPUT O TOM, YTO HEKOTOPAsI TIEPeMEHHast
WJIM KOHCTaHTa MO0 NMeEeT 3HAYEHMe OIPEAEJIEHHOrO TUIIA, 1100 BOOOIIE
He MMeeT HUKAKOTO 3HaUeHUS.

MPUMEYAHUE BaxHO He nyTaTb OTCyTCTBME KaKOro-nMbo 3HayeHusi B OMuMO-
HanbHOM TUME AQHHBIX C MYyCTOW CTPOKOM MM HyneM. MycTas CTpoka — 3TO OBbIYHbIN
CTPOKOBbIN NUTEpas, TO eCTb BMOSIHE KOHKPETHOE 3HAYeHWe nepeMeHHoi Tuna String,
@ Hynb — BMOJIHE KOHKPETHOE 3HayeHWe YWCIOBOrO TUMa AaHHbIX. B cnyyae e oT-
CYTCTBUSI 3HAYEHWUS1 B OMUMOHANIbHOM TWMe AaHHbIX MMEeT MeCTO MOJIHOe OTCYTCTBUE
3HaYeHMs KaK TaKoBOro.

Paccmorprm abcrpakTHbii ipuMep. ITpezcrasbre, 4To y Bac ecTh OeCKOHEUHAsT
10ckocTb. Ha Hell ycTanaBimBaioT TOUKY € OIIpe/ie/IeHHbIMU KOOPAMHATAMUI
(x, y). B 10601 MOMEHT BPEMEHH MbI MOKEM FOBOPUTH 00 ATOI TOUKE U MOJTY-
waTh WHOpPMAIUIO 0 Heil. Terepb yoepeM JaHHY0 TOUKY ¢ miockocTi. He-
CMOTPS Ha 3TO, BBI BCE elle MOXKETe TOBOPUTD O JIAHHON TOYKe, HO [TOJYYUTD
uH(pOPMAITUIO 0 HEH He TIOJYYUTCSI, TOCKOJIbKY TOUKA Y3Ke He CYIECTBYeT Ha
[IOCKOCTH. B TaHHOM TIprMepe TOUKa — 3TO HEKOTOPbIi 00beKT (TlepeMeH-
Had, KOHCTAHTa U T. [I.), & €€ KOOPANHATBI — OIIIUOHAIBHBIN THUIT JAHHBIX, OHI
MOI'yT UMETDH OITpe/ieJIEHHOE 3HaUY€HrEe, a MOT'YT OTCYyTCTBOBATb B IIPUHITUIIE.

Tenepp paccMOTpUM OTITUOHAN Ha TMPaKTHUKe. BCTOMHNTE METOI-UHUTIN-
a/M3aTop Kaacca Int, obosHavaronmiics kak Int (). Janubiii MeTox npej-
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HasHa4YeH JJId CO3JaHus 11eJI0YNCAeHHOr0 3HaYeHN MJIM KOHBepTalun
HEKOTOPOI0 YHCJOBOIO 3HaYeHUs B lieJiounciaenHoe. He Kaskablil mepe-
JaBaeMbIil JIUTEPAJl MOKET OBITH TIPEOOPA30BAH B IEJOUMCICHHBIN THIT
JIAHHBIX: HAlIpUMeP, CTPOKY "1945" MOKHO KOHBEPTUPOBATb U BEPHYTH
B BHUJIE 1[€JIOTO YUCJIa, a BOT CTPOKY "MpuseT, [lpakoH!" BEpHYTH B BUJE
yucya He noaydutcst (quctuar 6.1).

Juctunr 6.1

1 // nepemMeHHas C Y4UCNOBbIM CTPOKOBLIM /NIUTEpanom

2 let possibleString = "1945" "1945"

3 /* npu nonbiTKe KOHBepTauuu

4 npeobpasyeTca B LENOYUCNEHHbIn Tun */

5 let convertPossibleString = Int(possibleString) 1 945

6 // nepemeHHasa CO CTPOKOBbIM JIMTEpanom

7 let unpossibleString = "MpuseT, [pakoH!" "MpuBem,
ApakoH!"

8 /* npu nonbiTke KOHBepTauuu
9 He npeobpasyeTcA B LENOYUC/EHHbl Tun */
10 let convertUnpossibleString = Int(unpossibleString) nil

B pesyabrare coeii paboThl hyHKIMs Int () BO3BpAIIAET OIMIUOHAIbHbIIL
TUII JAHHBIX, TO €CTh TAKOU TUII IAHHbIX, KOTOPBIN B IAHHOM CJIy4ae MOKET
b0 comepsKarh 1esoe uncao (Int), 160 He comepsKaTh COBEPIIEHHO
HUYETO.

OrnioHaIbHbIA THIT JaHHBIX 0003HAYAETCA C IIOMOLLBIO noctukca B Bujie
3HaKa BOITPOCa IMOCJie UMEHN OCHOBHOTO TUTIA JAHHBIX (TO €CTh TUTIA JIaH-
HBIX, HA KOTOPOM OCHOBaH OMIMOHaM). /{151 mpumepa u3 mpeabaynero
JINCTUHTA OIIMOHAALHBIN THUII Int 06o3HavaeTca Kak Int?. OnuuoHaubl
MOTYT OBITH OCHOBAHBI Ha JII0OOM THUIIE JIAaHHBIX, BKJIOYad Bool, String,
Float 1 Double.

Jliist Toro uToGel cOOOIUTH SWift 0 TOM, YTO 3HAUEHME B HEKOTOPOM 00h-
eKTE OTCYTCTBYET, UCIIOJIb3YETCH KII0UYeBOE CJA0BO nil, yKasblBaeMoe
B KaueCTBe 3HAYCHUS 9TOTO 00beKTa. EC/n 171 mepeMeHHoii yKasaH OImIuo-
HaJIbHBII TUII IAHHBIX, TO OHA B JIIOOOH MOMEHT BpeMEHH MOKET IIPHHST
60 3HaYeHre OCHOBHOIO TUIIA JaHHBIX, 1100 nil. 3naueHue omuonaa-
KOHCTAHTBI 33/1a€TCS eIUHOKIBI (JTUCTUHT 6.2).

JIncTmHr 6.2

/* nepemMeHHas C OMuMOHanbHbIM TUMoM Int
M C YCTaAHOBJ/IEHHbIM 3Ha4deHuem */
var dragonAge: Int? = 230 230
// YHUYTOXaeM 3Ha4veHue nepemeHHOMN
dragonAge = nil nil

nuh wWNR



80 Yactb III. OcHOBHble cpeacTBa Swift

[Tepemennas dragonAge gBJisieTcs ePEMEHHOI ONIIMOHAIBHOIO THUIIA
JaHHbIX. M3HauasbHO el mpucBanBaeTcsl 3HaueHNe, COOTBeTCTBYIolee
OCHOBHOMY [IJIST OTIIIMOHAJIA TUTTY MaHHBIX (TUTTY Int B JAaHHOM cJiydvae).
Tak kak dragonAge — 9TO IlepeMeHHasi, TO Mbl MOKEM U3MEHUTD ee 3Haue-
Hue B JiI000I MOMeHT. B pesyJibrate Mbl IpucBavBaeM eil nil, mocse 4ero
dragonAge He COJEPKUT HUKAKOIO 3HAYCHUS.

MPUMEYAHME B Swift kntoyeBoe cnoBo nil MOXHO MCNoONb30BaTh TOMBKO C nepe-
MEHHbIMX OMUMOHANILHOrO TUMa AaHHbIX. [pn 3TOM, ecnu Bbl 06BbABUTE Takylo nepe-
MEHHYI0, HO HE MHUUMAanu3npyeTe ee 3HavyeHne, Swift No yMonyaHuto cuntaeT ee pas-
HoM nil.

Jl1s1 TOro yTOGBI OOBABUTH IIAPAMETD OIIMOHAIBHOIO TUIIA JAHHBIX, MOK-
HO MCTI0JIb30BaTh (PYHKITNIO Optional(), Kak MOKa3aHOo B JUCTHHTE 6.3.

Jinctmur 6.3

1 // onuuoHasbHas nepemMeHHas C YCTAHOBJ/IEHHbIM 3HayYeHueMm

2 var optionalvar = Optional ("stringValue") "stringValue"
3 optionalvar "stringValue"
4 // YHUYTOXaeM 3HaveHue ONUUOHANIbHON MepeMeHHOW

5 optionalvar = nil nil

6 optionalvar nil

Tax kak mepemeHHO# Optional() B KauecTBe BXOJHOTO apTyMeHTa Tepe-
JIaHO 3HAUYEHUeE TUTIA String, TO BO3BpallaeMoe efo 3HaYeHre IMeeT OTIIINO-
HAJIBHBIN CTPOKOBBIN TUTT JAHHDIX.

B kauecTBe 3HaUCHUS JAaHHON (DYHKIIMH HEOOXOANMO TIepe/IaBaTh 3SHAUCHUE

TOTO TUTIA JIAHHBIX, KOTOPBIH /TOJZKEH CTaTh OCHOBHBIM JIJIST CO3/1aBAEMOT0
OIIIIMOHAJIA.

6.2. I3BneyeHne onumoHabHOro 3HaYeHus

JL1s1 Toro 4ToGbI CO 3HAYCHUSMMU, COAEPKAIUMUCS B OILIUOHAJIAX, MOKHO
ObL10 PaboTaTh, UX HEOOXOAMMO CIIELUAIbHBIM 0OPa30M U3BJIEKATb.

rlpI/IHy,EI,VITeJ'IbHOG mn3snevyeHne 3Ha4vyeHund

3aroMHUTE, YTO ONMI[MOHAJBHBIN THUII JAHHBIX — 9TO COBEPIIEHHO HO-
BRI THII JAaHHBIX: Int? 1 Int, String? u String, Bool? 1 Bool — Bce 3TO
pasHblie TUITHI JAHHBIX, OTJAUYHbBIE OT TUIIOB, Ha KOTOPBIX OHU OCHOBAHBI.
[ToaTomy HECMOTPST HA TO YTO OMIIMOHAJBI MOTYT IPUHUMATH 3HAUECHUS
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OCHOBHBIX THIIOB JIaHHBIX, OCTAJIbHBIE CBOIICTBA ATUX TUIOB K OIIIIHO-
HajlaM He oTHocsITcs. Hampumep, THIT Int? He MOXKET MCTIOJIb30BaThCS
B KavyecTBe ONEePaH/[a IPU BBITOJHEHUN apu(MeTHIeCKUX Oneparuii
(suctunr 6.4).

Jinctmur 6.4

1 /* onuuoHanbHaA nepemeHHas

2 C YCTaHOBJ/IEHHbIM 3HayeHuem */

3 var trollAge: Int? = 95 95
5 trollAge = trollAge + 10 // OWMBKA

Swift mpeiaraeT MexaHU3M PelleHNsT JAHHOU POOJIeMBbI, KOTOPbIiT Ha-
3BIBAETCST NPUHYOUMETbHbIM U36TeUeHUeM Onyuonaivioeo snavenus (forced
unwrapping). IIpu aToM ¢ TOMOIIIBIO CIIEIUAIBLHOTO OIIePaTOPa 3HAYEHUE
OIIMOHAILHOTO THIIA IAHHBIX TPE0OPA3YeTCst B 3HAYEHIE OCHOBHOTO (1751
HTOTO OMIIMOHAJA) THUIA JAaHHBIX, HApuMep Int? mpeoGpasyercs B Int.
[ npunyAUTeIbHOrO U3BJIeYeHUs UCIIOAb3YeTCs 3HaK BOCKIMIaHN
B KauecTBe nocTdukca HazBanug napamerpa (IlepeMeHHON Wi KOHCTaH-
TBI), COZIeprKallero 3HaYeHre ONIMOHAIBHOTO THIIA.

WcnpaBuMm Koz, TpUBEIEHHBIN B TIPEBIYIIIEM IIPUMepe, /71T KOPPEKTHOTO
[I0JICYeTa CYMMBI TI€JIbIX Yncesi (JIMCTUHT 6.5).

Jiuctuur 6.5

1 /* onuuoHanbHaA nepemeHHas

2 C YCTaHOBJ/IEHHbIM 3HayeHuem */

3 var trollAge: Int? = 95 95
4 // npoBepeHue apudpmMeTU4ecKoit onepauuu

5 trollAge = trollAge! + 10 i1e5
6 trollAge 105

Jlsist TOTO 9TOOBI TIPEOOPA30BATH OMIMOHATBHOE 3HAYEHNE TTEPEMEHHON
trollAge B 3HaueHue THIA Int, K UMEHM TIepEMEHHOI 106aBUM orlepa-
TOpa NPUHYAUTEJBbHOTO N3BJICYEHUS ONIIMOHAIBHOTO 3HaYeHus. B utore
BhIpakeHue trollAge! + 10 GyIeT CKIAbIBATh IBA OJHOTHUITHBIX UHCIIA,
¥ PE3yJIBTAT MOKHO 3allMCaTh B KAYECTBE 3HAUYCHU ONI[MOHAIbHOTO TUTIA
Int B mepeMeHHyIoO trollAge.

[Ipu IPUHYANTETHHOM M3BJICYCHU I 3HAYEHSI BbI IOJIKHbI TADAHTHPOBATD,
4TO MapameTp ¢ ONMIIMOHATBHBIM TUIIOM JAHHBIX COAEPKUT KaKoe-Tr00
3HaueHue, a He paBeH nil. B npotusHOM ciyuae GyeT UMeTh MECTO TM0-
IIbITKA TIPe0OPasoBaTh B OCHOBOM TUII IAHHBIX HECYIIIECTBYIOIEE 3HAYEHHE,
noaromy Xcode coobuut 06 ommoKe.
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KocBeHHOe n3BneveHne 3Ha4YeHns

B npoTtuBOBEC IPUHYAUTEIBHOMY U3BJIEUEHUIO OMIIMOHATHLHOTO 3HaYe-
Hust SWift o//IepKUBaET KOCBEHHOE U3BICUEHUE ONYUOHAILHOZ0 SHAUEHUS
(implicitly unwrapping).

Ecsm ipu nHUATIMAM3AIAY 3HAYEHUS ONTIMOHAJIA BB YBEPEHBI, UTO TAHHBIH
mapaMeTp rapaHTHPOBaHHO Oy/eT UMETh 3HAUEHWE 1 HUKOT/a He OyaeT
paBeH nil, IMeeT CMbICJ OTKA3aThCsI OT IPUHYIUTETBHOTO U3BJIEUEHUS
3HAUEHUS C TIOMOIIBI0 3HAKA BOCKJIUI[AHNS BCIKHUH Pas, Korja 3To 3Ha-
uerue Tpebyercs. [y 9ToM 1en NCMoTb3yeTCsT KOCBEHHOE U3BJICUEHIE
OII[UOHATIBHOTO 3HAYEHHUS.

[Tpu kocBeHHOM M3BJIEYEHUU B Ka4eCTBe MOCT(MUKCA K TUITY JAHHBIX He-
06XO0/IMMO YKa3bIBaTh He 3HAK BOMPOCA, & 3HAK BOCKIUIAHHUS (HATPUMED,
Int! BMecTO Int?). B simctunre 6.6 mokaszana pasHuila B MCIIOJIb30BAHUN
MIPUHYAUTEIBHOTO U KOCBEHHOTO U3BJIEUEHMST OTIINOHATBHOTO 3HAYEHIS.

JIncTuur 6.6

1 var type: String

2 // npuHyAMTenbHOe M3BJieYeHUe OMUMOHANbHOrO 3HayeHus

3 let monsterOneType: String? = "[lpakoH" "fApakoH"
4 type = monsterOneType! "ApakoH"
5 type "Apakon"
6 // KOCBEHHOe W3BNeYeHWe OMUUOHANIbHOIrO 3HaYeHuA

7 let monsterTwoType: String! = "Tponnp" "Tponns"
8 type = monsterTwoType "Tponns"
9 type "Tponns"

[Ipn morbITKE KOCBEHHO M3BJIeYb HeCyIecTBYyIomiee (TO ecTh paBHOe nil)
olIoHaIbHOE 3HaueHue Xcode coobumt 06 ommobke (ucTur 6.7).

Jinctmur 6.7

1 let pointCoordinates: (Int, Int)? = nil
2 coordinates = pointCoordinates! // OWWBKA

B xauecTBe OCHOBHOIO THIIA IS OIMI[MOHANA MOYKHO KCITOJIb30BaTh JIIO-
60ii TrIl JaHHbIX. Tak KaK KOPTekK IpeAcTaBisieT coO0i OTAeNbHbIA THII
JTAHHBIX, COOTBETCTBYIOTINH TUITY BXOSIINX B HETO 9JIEMEHTOB, TO 1 €T0
TUII MOKHO OpaTh 32 OCHOBY OIIMOHAJA, YTO ¥ IIPOJEMOHCTPUPOBAHO
B IIPELIAYIIEM TIPUMepe.



YTBEepXxaeHus

Swift mosBoJisieT pepBaTh BLIIOJIHEHHE TPOTPAMMBI B CJIy4ae, KOTia He-
KOTOPOE YCJIOBUE HE BBITIOJHSIIETCS, — JIJIST 3TOTO CJIY/KHUT CIIeIMaTbHBIN
MexaHu3M ymeepacdenuil (assertions). YTBEPsKACHUS UCTIONb3YIOTCS Ha
aTare OTJAJKHU IPOrPAMMBI.

MPUMEYAHME Otnagka — 3T0 Takol 3Tan pa3paboTky NporpaMMbl, Ha KOTOPOM 06-
HapY>XMBAIOTCS U YCTPaHSIIOTCS OLIMGKY.

YrBepsKIcHUE TIPEACTABIACT cOO0H crienuaibHyio hyHKIHIO assert(),
MIPOU3BO/IATIYTO TPOBEPKY HEKOTOPOTO YCJIOBUA HA IPEMET €ro UCTHUH-
HOCTH. B manHyI0 OYHKINIO TepefaroTcs CAeAYIONIe BXOIHbIE TTapa-
METPBbI:

QO IpoBepseMoe YCIOBHE,;
Q oTJa704uHoe coolIIeHue.

Mo3kHO cKa3aTbh, YTo (hyHKIUS assert() «yTBEPKIAET», UTO EPEJIaHHOe
el ycioBue ucTUHHO. Ecsm hyHKIMS BO3BpaIaeT true, TO BHITTOTHEHNE
IPOTPAMMBI [TPOIOJIKAETCST; eCIIM JKe (DYHKIIUST Bo3BpaIiaeT false, TO BbI-
MoJIHEHUE TTPOTPaMMBbI 3aBepinaercs. [Ipr aToM ecsii BbI TecTUpYeTe Mpo-
rpaMMy B cpefie pa3paboTki Xcode, 0TIaouHoe COOOIIEeH e BHIBOIUTCS Ha
KOHCOJIH, a cama cpea Xcode coobiaer o Bozuukiieii omubke. J[pyrumu
CJIOBAMM, MEXaHU3M JIEHCTBUS YTBEPKIEHUST MOKET OBITH HMHTEPIPETHPO-
BaH CJIEYIONNM 00pa3oM:

Eciu iepeiaHHoe yCJIOBHE BBITTOJIHSETCST, TO MPOIOJIKUTH BBITIOIHE-
HIe [IPOrpaMMbl, B UHOM CJIydae [IPePBaTh €€ U BbIBECTU IepeJaHHoe
OTJIaI04HOE COO0IIeHNe.

PaccmoTpuM nipuMep mctonb3oBanugd yTBepskaeHnd (uctunr 7.1).
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JNinctmur 7.1

/* nepemMeHHas LEeNOoYUC/IeHHOro Tuna

C YCTaHOBJ/IEHHbIM 3HayeHuem */
var dragonAge = 230 230
// npoBepka KOpPPeKTHOCTU YCNOBUS

assert( dragonAge >= 225, "Baw ApakoH

C/IMWKOM MONOL, Y4TO6bl MpoAo/xuTh" )

// BbIBOAUM 3Ha4yeHWe nepemeHHoW

7 dragonAge 230

NuhWNR

[}

B yrBepxkzaenue 1epesaercsa ycaosue dragonAge >= 225. Tak Kak 1epe-
MeHHad dragonAge pasHa 230, To JaHHOE YCJI0OBHE UCTUHHO U ITPepbIBAHUS
MPOTPaMMBbI He TIPOU30U/IET.

Ecan naMeHUTHh mepeslaHHOe B IIPebIAYIeM JUCTUHTE YyCJIOBUe Ha
dragonAge >= 235, TO yTBEPJKICHNE OCTAHOBUT BBITIOJTHEHNE TIPOrPaMMBbI
Y HA KOHCOJIU TIOSIBUTCS COOTBETCTBYIONIEE COODIIEHNUE € YKA3aHKEe CTPOKH,
rJle TIPOM30IILIa OCTAaHOBKA BbiniosiHenus (puc. 7.1).

1] Raady | Toasy st 15:27 o E S SO0 0

B¢ 3| @ Mg {0

1 /% AepeMeHHan LIBNOYHCABHHOrD THUNa

2 € YCTAHOBNEHHEM IHANCHUEM %/

3 var dragonAge = 23@ 230

4 /f NpoOBEpKa KOPPEKTHOCTH YCNOBMA

5 assert( dragonAge »= 235, D Execution was interrupled, reason: E... @ ™ 1
"Baw ApaKoH CAMWKOM MOnod, 4Tobs npogonmuTs’ )

7 dragonAge

= -

Sep 30 15:26:56 MyPlayground[7586] <Error>: CGContextRestoreGState: invalid context
8x@. If you want to see the backtrace, please set CG_CONTEXT_SHOW_BACKTRACE
environmental variable.

assertion failed: Baw ppakon cnumuxom monop, 4rofu npogonxute: file <EXPR>, line 5§

Puc. 7.1. Ownbka npun HEBLINOMHEHNM NEpPeAaHHOro
B YTBEPXXAEHME YCIIOBUS

Bbi MosKeTe He 1epeaBaTh COOOIIEHNE B KaYeCTBE BXOIHOIO IapaMeTpa
B yTBEp:K/IeHNEe, OTPAHWYUBIIUCH JIUITH yCJIOBUEeM (JIMCTUHT 7.2).

Jinctmur 7.2

/* nepemeHHas LeNOYUCNEHHOro Tuna
C YCTaHOBNEHHbIM 3HayeHuem */
var dragonAge = 230 230
// npoBepKa KOPpPeKTHOCTU YCNOBMUA
assert( dragonAge >= 225 )
// BbIBOAWM 3HayeHWe nepemMeHHOMN
dragonAge 230

NAUuNWwWNR
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YTBepKAEHUS CIelyeT UCIOIb30BaTh, KOT/Ia 3HAYEHUE YCJIOBUS OJHO-
3HAYHO JOJIZKHO OBITh PABHO true, HO €CTb BEPOSTHOCTD, YTO OHO BEPHET
false. Takum 06pasoM, ¢ TOMOIIBIO (DYHKIINHU assert () BbI JIETKO MOJKETE
[IPOBEPUTH, UMEET JI HEKOTOPBII OIIMOHAJ Kakoe-11nbo sHauenue. s
HTOr0 HEOOXOUMO BCETO JIMIIb CPAaBHUTH (€ IOMOIIBIO OllepaTopa cpas-
HeHUs1) oniuoHas u nil (siuctunr 7.3).

Jinctmur 7.3

// onuuoHan c yCTaHOBNEHHbM 3HaYeHueMm

2 var isDragon: Bool? = true true
3 // npoBepka KOPpPeKTHOCTW YyCNOBUA

4 assert( isDragon != nil, "MepcoHax oTcyTcTByeT" )

[ XY

Ecom 661 mepemeriiast isDragon e nMesa 3Hauenns (Oblia paBHa nil), To
Ha YTBEP:KIEHUHN BBITOJHEHUE TIPOTPAMMbI OBITIO ObI ITPEPBAHO.

HenocTtaTkoMm JaHHOTO TTOIX0/IA ABJISICTCS TO, YTO MEXAHU3M YTBEPKICHUM
TTO3BOJISIET JIUTIH TPEePBATh BHITTOJHEHNTE TTPOTPAMMBI M BHIBECTU OTJIa-
IOUHOE coobIIeHIe. BBIIOJIHUTD IIPOU3BOJIBHBINA KO B 3aBUCUMOCTU OT
pe3yJbraTa MpoBEePKHU OH He TTO3BOJISET.



YnpaBneHne noToKoM.
BeTBneHud

[Tpeacrasbre cebe peky: ee HeOOY3MAHHbIH OYPIAIIUN TTIOTOK, MTABHBIE
MOBOPOTBI, Pe3KKe Tepenajibl U 3aBo/ K. YesoBedecTBO 061a1aeT TEXHO-
JIOTUSIMHE, 6JTaroapst KOTOPBIM TeYEHUEM PEKU MOJKHO YITPABJISITh: MEHSITh
CUJIy ee II0TOKa, CO3/1aBaTh HOBbIE pycJjia U T. JI.

Ilomok B KOHTEKCTe IIPOrpaMMUPOBAHUSA — 3TO IIPOLECC BBITIOJHEHUS
nporpaMmbl. B Swift cytiecTByOT crieriuaibHble MEXaHU3MBbI, TO3BOJISIIO-
II[HE YIPABJISATh TUM IPOIECCOM, HAITPUMEP BBITIOJIHATH UJIH, Ha000POT,
UTHOPUPOBATH KO/ B 3aBUCUMOCTH OT YCTAHOBJICHHBIX YCJIOBUH, a TAKKe
MHOTOKPATHO TTOBTOPSITH OTIPEIETEHHbIE OITOKH KOJIA.

VMeHMe YIpaBJIsiTh X0J0M PabOThl IPOrPAMMBI — OUEHb BasKHBII aCIIEKT
MPOTPAMMUPOBAHUS Ha sI3bIKe Swift, Garogapst KOTOPOMY Ballli TPOTPam-
MBI CMOTYT BBITIOJIHSITh Pa3JIMYHbIe OJIOKH KOJIa B 3aBUCUMOCTH OT BO3HHU-
KaIoMWX yCJI0BUil. B 1aHHOIT T/1aBe pacCMOTPEHbI MeXaHU3MBbI, KOTOPbIe
TOJIEPKUBAIOTCS TIPAKTUYECKHU BO BCEX SI3BIKAX MTPOTPAMMUPOBAHUS U 6e3
KOTOPBIX HEBO3MOIKHO BBITIOJHEHHE JIIOOOH TPOrPaMMBI.

8.1. OnepaTtop ycnosus if

CuHTakcuc onepatopa if

YTBepKIAeHM:I, C KOTOPBIMU BBl TO3HAKOMUJINCH B TIPEABIAYINEH TIaBe,
SABJSIOTCS yIpOIeHHoi Gopmoii oneparopa ycaoBus. OHM aHATU3U -
PYIOT Tiepeflantoe YCIOBUE U MO3BOJSIOT OO0 TTPOIOKITD BHITTOJ-
HEHWE TTPOTPAMMBI, THO0 3aBEPIUTUTH €TO BBHIBOLOM OTJIAT0YHOTO CO-
ob1ieHust. YCIOBYS, B OTJIMYKE OT YTBEPSKAEHUH, TO3BOJISIIOT BBITIOIHSTh
ompeneneHHbe GIOKN KO B 3aBUCUMOCTH OT PE3yJIbTaTa TTPOBEPKH
HeKOoToporo ycuaoBus. [lopoil faHHBIT MEeXaHW3M CTAHOBUTCS MPOCTO
HEe3aMEeHUMbIM.
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CUHTAKCUC

if nposepsemoe_ycnosue {
// Teno onepaTopa
}
OnepaTop yC/l0BMSI HAYMHAETCA C KTKOYEBOro C/10Ba if, 3@ KOTOpbIM CriefyeT npoBepsie-
Moe ycnosue. Ecnm nposepsieMoe yCnoBue UCTUHHO, TO BbIMOMHAETCS KOA U3 Tena one-
paTopa. B MHOM cryyae AaHHbIA OMepaTop WrHOPUPYETCS U BbIMOSIHEHWE MPOrPaMMbi
NPOAOIIHKAETCA CO CrieaytoLero oneparopa.

Yenosue — a0 orudeckoe Boipaskenre. OHO MOKET TPUHUMATD 3HAUYEH e
6o «uCTUHAY, IUOO0 «JI0Kb»>. {Jig XpaHeHUs TaKUX 3HAUeHuil B Swift
cytiecTByeT (hyHIaMEHTATbHBIN THIT TaHHBIX Bool, PACCMOTPEHHBIN HAMU
panee. ITosyyaercst, 4To Kak U B yTBEPIKACHUSX, YCIOBHE, KOTOPOE HE0OXO0-
JMMO 111 paboThI oneparopa if, J0IKHO IPUHUMATh 3HaYeHKe THIIa Bool.

B mpocreiiiiemM Buje mpuMep MCIIOJIb30BaHUs OllepaTopa MOKa3aH B JIK-
crunre 8.1.

JNinctmur 8.1

1 // nepemeHHaa Tuna Bool

2 var logicVar = true

3 // npoBepKa 3Ha4YeHWs MepemeHHOWn

4 if logicVar {

5 print("MepemeHHana logicVar ucTuHHa")
6 }

Koncoub:

MepemeHHas logicVar uCTWHHA

B xadecTBe ycsoBUA AT omiepatopa if 371ech MCIOMB3YeTCs IoTHIecKast
nepeMenHas logicVar. Tak Kak ee 3HayeHye UCTUHHO, KO/, HAXOSAIIMICA
B TeJie 0neparopa, ObLI BBITIOJIHEH, O YeM CBUJIETEIbCTBYET COOOIIEHNE Ha
KOHCOJIN.

Ecnu nusmennTs 3Hauenve logicVar Ha false, TO MpoBepKa He MPOHIET
u GyHKIus print () He cpaboraer.

He za6biBaiite, yro Swift — 5T0 g3bIK €O cTporoii Tunusanueii. Jioboe
yCJIOBYE JIOJKHO BO3BpAIaTh 100 true, inbo false, M HUKAK WHaUe.
[TosTOMy €eciiu IIpoBEpKa BO3BpallaeT 3HaYeHKe APyroro tuia, To Xcode
coobmmuT 006 ormubke (muctunr 8.2).

Jinctmur 8.2

1 wvar intvar =1

2 if intvar { // OWMBKA
3 //

4 3}
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Ecoin Bam HE06GXOIMMO BBITIOJTHUTE GI0K KOJIA TIPU JIOKHOCTH MIEPEIAHHOTO
YCJIOBHSI, TO BbI MOKETE MCIIOJIb30BATH OIIEPATOP JIOTHYECKOTO OTPUIAHUST
(smuctunT 8.3).

JNiuctmur 8.3

1 // nepemeHHaa Tuna Bool

2 var logicVar = false

3 // npoBepKa 3Ha4YeHWs MepemMeHHoWn

4 if llogicvar {

5 print("MepemeHHana logicVar noxHa")
6 }

Koncoun:

NepemeHHaa logicVar noxHa

C 1IOMOIIIBIO JIOTUYECKOTO OTPUIIAHUS 3HAUEHME TIepeMeHHO# logicVar
UHBEPTUPYETCS, B pe3yJibraTe oneparop if oGHapyKUBaeT, 4TO MPOBEpPs-
eMOo€e UM YCJIOBHE UCTUHHO.

Vcnonb3yeMblil CHHTaKCHUC 3alIUCU oTlepaTopa if, mo3BoJIA0NUi yKa3aTh
GJIOK BBITIOJTHSIEMOTO KOJIA TOJIBKO JIJIsI HCTUHHOTO PE3YJIbTaTa MPOBEPKI,
Ha3bIBaeTCs kpamium. Swift Mo3BoJISET BKIIOYNUTD B PAMKH OJTHOTO OTIe-
partopa ycsioBust OJI0KH KOJIA ¥ JIJIst HCTHHHOTO, U JIJIsT JIO;KHOTO PE3YJIbTaTa
poBepKu. JIJist 9T0r0 He0OXOIUMO HCTIOTb30BATh CIMAHOAPTHBLL CUHMAK -
cuc orieparopa ycjaoBud if.

CUHTAKCUC

if nposepsemoe_ycnosue {

// WCTUHHOe Teno onepaTtopa
} else {

// noxHoe Teno onepaTtopa

}

MpU UCTUHHOCTU NEepeAaHHOro YC/IOBUSI BbIMOSHSETCS KOA M3 «UCTUHHOro» 6noka. Bo
BCEX OCTasIbHbIX C/TyYasX BbIMOSHAETCS «/0XHbIN» 610K KOAa, KOTOPbIM CeayeT nocne
K/THOYEBOro C/10Ba else.

B mactunrTe 8.4 IpUBeieH TpUMep MCTTOTb30BAHNS CTAHAAPTHOTO CHHTAK-
cuca JJOrn4eckoro omeparopa if.

Nuctunr 8.4

1 // nepemeHHas Tuna Bool

2 var logicVar = false

3 // npoBepka 3Ha4yeHUA MNepeMeHHO

4 if logicvar {

5 print("MepemeHHas logicVar ucTuHHa")
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6 } else {

7 print("MepemeHHan logicVar noxHa")
8 1}

Koncoun:

MepemeHHas logicVar noxHa

B Ppe3yiibraTe MbI IPETYCMOTPEIN oba pe3yJiibTraTa IMpoBEPSAEMOTo YCJIOBUI.

Panee mbr pacemarpuBamm gorndeckue oneparopst U u MJIU, nozsos-
[olMe TPYIIPOBaTh 3HaUeHUs. C MX TOMOIIBIO BBl MOJKETE OObE/IMHSTH
HECKOJIBKO YCIOBUI (JIMCTUHT 8.5).

Jinctuur 8.5

1 // nepemeHHble Tuna Bool

2 var firstlLogicVar = true

3 var secondLogicVar = false

4 // npoBepka 3Ha4YeHUA NepeMeHHbIX

5 if firstLogicVar || secondLogicVar {

6 print("OaHa M3 nepemMeHHbIX UCTUHHA")
7 } else {

8 print("06e nepemeHHble NOXHbI")

9 }

Koncoub:

OgHa u3 nepemMeHHbIX UCTUHHA

Taxk kak omeparop jsorundeckoro VMJIM Bosppaiiaer true, Korza Xots Obl
O/IH U3 OIIEPAH/IOB PaBeH true, B JAHHOM CJIyYae OlepaTop ycjaoBus if
BBITIOJTHSIET TIEPBhIiT OJIOK KOJIA.

Orneparop ycsioBus if npejaraeT Takxke pacliipeHHbII CHHTAKCHUC 3aI11-
CH, KOTOPBIi Kak Obl 06BEANHSIET HECKOIBKO OTIEPATOPOB if, O3BOJIsIS
MPOBEPSITD TIPOU3BOTHHOE KOJUIECTBO YCIOBUI.

CUHTAKCUC

if nposepsiemoe_ycnosuel {
// kog...

} else if nposepsaemoe_ycnoBue2 {
// kog...

} else {
// kog...

}

Ecnun nepsoe npoBepsieMoe yC/I0B1E UCTUHHO, TO BbIMNOJIHAETCS 6/10K Kofa NepBoii BETBU
oriepaTopa yc/ioBusi. B MpOTMBHOM Cllyyae NpOMCXOAMT Nepexos K NMpoBepKe BTOpPOro yc-



90 Yactb III. OcHOBHble cpeacTBa Swift

710BUSI. ECAIM OHO MCTWMHHO, TO BbIMOJIHAETCS KOA M3 BTOPOM BETBU. B MPOTMBHOM Criyyae
BbIMNOJIHSIETCA KoA 6r10Ka else.

KonmyecTtso onepaTopos else if B paMkax 0fHOrO onepaTtopa yCoBMSt MOXET 6bITb Mpo-
13BOJbHLIM, @ HaIMUKMeE onepaTtopa else He 06si3aTesbHO.

B imictusre 8.6 11poieMOHCTPUPOBAH IIPUMED UCIIOJIb30BAHUS PACIITNPEH-
HOT'O CUHTAKCHCA JIOTUYECKOTO OllepaTopa yCJIOBHUSL.

Jnctuur 8.6

1 // nepemeHHble Tuna Bool

2 var firstlLogicVar = true

3 var secondLogicVar = true

4 // npoBepka 3Ha4yeHUA MNepeMeHHbIX

5 if firstLogicVar && secondLogicVar {

6 print("06e nepemeHHble UCTUHHBI")

7 } else if firstlLogicVar || secondLogicVar {
8 print("OgHa “3 nepemeHHbIX UCTUHHA")
9 } else {

10 print("06e nepemeHHble NOXHbI")

11 }

Koncoun:

O6e nepemMeHHble UCTUHHbI

O6paTuTe BHIMaHHUE, YTO OMEPATOP HAXOAUT MEPBOE COBIA/IEHTIE, TTOCTE
YETO BBITTOTHSIETCS] COOTBETCTBYIONUI 60K KOJIa U TIPOUCXOIUT BBIXO]
u3 oneparopa. Ecau ycanosue ¢ nornyeckum UJIN (| |) pacmonoxuthb
TIePBBIM, & OHO TaK’Ke BO3BpAIaeT true, TO BEIBEJCHHBIH Ha KOHCOJb pe-
3yaBTaT (0/[HA U3 IEPEMEHHBIX HCTHHHA) OY/IET UMb YACTHYHO OTPAYKATh
peasibHYIO CUTYAIINIO.

Bo Bcex npumMepax B KauecTBe yCJAOBUI UCIIOJIB30BAINCH TTEPEMEHHbBIE
tuia Bool. Ho Swift He orpanmumBaer Hac aTuM. EMy BasKHO TOJIBKO OJHO:
4TO0BI YCIOBHE B OllepaTope if Bo3Bpallalo Jorndeckoe snauenue. Ja-
BaiiTe UCIOJIb3yeM B KAUeCTBe YCJIOBUS BbIPasKeHIe, KOTOPOE BO3BPAIIAET
JIOTHYECKOE 3HAYEHHE,

[IpencraBbre, 4TO y Bac ecTh JKUJIOH JIOM, KOTOPBIN BbI C/laeTe B apeHLy.
CronMoCTb apeH ibl, KOTOPYIO IIATUT KasKIbIil JKUJIEll, 3aBUCUT OT 00IIEro
KOJIUYECTBA KUJILIOB:

Q Ecuu KogMyecTBO JKUIJIBIIOB MEHBIIE 5, TO CTOUMOCTD apEH/IbI JKUITbsI
Ha Mecan pasHa 1000 py6iieii ¢ yenoBexa.

Q Ecam koanyecTBO JKUIBIIOB OT 5 10 7, TO CTOUMOCTD apeH/Ibl paBHA
800 pyOJisim ¢ uestoBeKa.
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O Ecau kommdecTBO JKUIBIOB Gosiee 7, TO CTOUMOCTH apeH (bl paBHA
500 py6JisIM ¢ uestoBeKa.

Harumrem mporpamMmy, peaisyonyo MoACYeT OOTIETO KOTMIECTBA TEHET,

C TIOMOIITBIO KOHCTPYKINH if-else (smctunr 8.7). [Iporpamma mosydaet

KOJIMYECTBO JKUJBIIOB B JIOME U B 3aBUCMOCTH OT CTOMMOCTH apeH/Ibl Ha

OJIHOTO JKHJIbIIa BO3BPAIIIAET OOIIYI0 CYMMY COOMPAEMBIX CPEJICTB.

JNiuctmur 8.7

1 // KONMWYeCcTBO XWU/bLOB B JAome

2 var tenantCount = 6 6

3 // cToumOCTb apeHfipl Ha YenoBeka

4 var rentPrice = 0 (7]

5 /* onpepeneHve UeHbl Ha OAHOrO

6 yenoBeka B COOTBETCTBMM C ycnoBuem */

7 if tenantCount < 5 {

8 rentPrice = 1000

9 } else if tenantCount >= 5 && tenantCount <= 7 {

10 rentPrice = 800 800
11 } else {

12 rentPrice = 500

13 }

14 // BblMUCNEHUE ObWwein CymMmbl

15 var allPrice = rentPrice * tenantCount 4 8060

B IIPOBEPSAEMBIX YCJIOBUAX NUCIIOJIB3YIOTCA OIIEPATOPbI CPaBHEHUS 1 JIOTU-
YECKHe OoIepaTopbl. PeSy]IbTaTOM KayK10Tr0 N3 HUX ABJIACTCA JIOTUICCKOE
3Ha4YCHHE.

Tax kak ofI1ee KOJIMYeCTBO JKUJIbIIOB IIOIALaeT BO BTOPO OJI0OK KOHCTPYK-

1uu if-else, mepeMenHas rentPrice npunumaet 3nadenue 800. torosas
cymma B pesyabrare pasua 4800.

TepHapHbIA onepaTop ycnoBus

Jlns Barero ymob6erBa Swift 103BoJIsIeT COKPaTUTh CTaHAAPTHYIO (hOpMy
3ammcu oneparopa if Bcero 0 HeCKOJBKUX cMBOJOB. larHas dopma
HA3BIBACTCS MEPHAPHBIM ONEPAMOPOM YCAOBUS.

CUHTAKCUC
nposepAemoe_ycnosue ? koal : koA
[laHHbIV onepaTop MOXET BbINOHUTL OAMH U3 ABYX 6/I0KOB KOAA B 3aBUCMMOCTM OT UC-

TWHHOCTW MPOBEPSIEMOrO YCOBUS. YCNOBME U BbIMOJHSAEMbIN KOA OTAENSAOTCS ApYr OT
Apyra 3HakoM Borpoca. Camu e 6/10KM KoAa OTAENSTCS APYr OT Apyra ABOETOUMEM.

Mpy UCTUHHOCTV MPOBEPSIEMOrO YC/IOBUSI BbIMOJHSIETCA NepBblii 610k koga. Bo Bcex
OCTanbHbIX Cy4asix BbIMOSHAETCS BTOPOMN 6/10K.
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[TpuMmep UCIOIB30BAHS TEPHAPHOTO OIIEPATOPa YCIOBHS IPUBE/ICH B JINC-
Tunre 8.8.

Jinctuur 8.8

// KOHCTaHTbI
2 leta=1
3 letb=2
4 // cpaBHeHMe 3HAYeHWUN KOHCTaHT
5 a <= b ? print("A meHbwe unn paBHo B"):print("A 6onbwe B")

Koncoub:
A MeHblle unnM paBHO B

DyHKIINOHATBPHOCTb TEPHAPHOTO OIIePaTOPa TOYHO TaKast JKe, KaK Y CTaH-
JApTHOI (DOPMBI 3aITCH OTIEPATOPA YCJIOBHSL.

Camoe mHTepecHoe, ITO TePHAPHBIE OMEepaTOPhI He TIPOCTO BBITTOHSIOT CO-
OTBETCTBYIONIHI GI0K KO/Ia, 2 BO3BPAIIAIOT €T0 3HaueHue. 110 aToil mpuymn-
He UX MOKHO HCITOJTb30BaTh B COCTABE JPYTHUX O1epaTopoB (JicTUHT 8.9).

Jiuctmur 8.9

// nepemeHHas Tuna Int

var height = 180 180
// nepemeHHas Tuna Bool

var isHeader = true true

// BblMUCNEHUE 3HAYEHUS KOHCTaHTbI

let rowHeight = height + (isHeader ? 20 : 10 ) 200
// BbIBOL 3HA4YeHUsA nepemeHHoW

rowHeight 200

CONOAUV AN WNR

Vcnonb30BaHHBIN TePHAPHBIN OMEPaTOP YCAOBUS BO3BpAIIAET IE€I0UNC-
JieHHOe 3HaueHue, 3aBucsliliee OT 3HadeHus IIepeMeHHoi isHeader. lannoe
BO3BpallleHHOE 3HAaYEeHUE CKJIQ/[bIBAETCS ¢ IepeMeHHON height 1 3amchI-
BaeTCs B KOHCTAHTY rowHeight.

OnepaTop if ona onumMoHanos

Panee mMbl BBISCHUIIHN, KaK ONpeAEaUTh (haKT CYIIECTBOBAHUS 3HAYCHUS
B OTIIIMOHAJIE C TIOMOIIBI0 yTBepskaeHniT. OCHOBHOI HEIOCTaTOK yTBEP:K-
JIeHUl B TOM, 4YTO OHM HE MO3BOJISIIOT BBITIOJHATD TPOU3BOJIBHBINA KOJI.
Anajioruio Mex1y yTBEPKIEHUSIMU U OTIEPATOPOM YCJIOBUs 1f MbI IIPOBO-
JINJIA paHee, TaK YTO Terepbh MOKHO MOMBITAThCST UCIIOJIB30BATH JIAHHBIN
oIepaTop B TOM YKCJIe U 111 00pabOTKH OIIIOHAJIOB.
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KoHcrpykius if-else gaet 3HAYUTETBHO HoJiee MMMPOKHE BO3ZMOKHOCTH
pu pa3paboTKe MPOTPAMM U, YTO CAMO€ BAXKHOE, MO3BOJIsIET M30eKaTh
OMIOOK, KOT/Ia 3HAYEHVE OTMIHOHATA TTOTYINTH HEOOXOMMO, & OHO OTCYT-
crByet (suctunr 8.10). [IpuBeseHHbBIN KO/ TO3BOJIIET ONPEAENNUTh (haKkT
MIPUCYTCTBUS TPOJLJIEH, O YeM TOBOPUT 3HaYeHMe IlepeMeHHOl trollsCount.
Ecau Tposieit HeT, Ha KOHCOJb BBIBOIUTCST COOTBETCTBYIOIEE COOOTIIE-
Hue. B nHOM cirydae BbIYUCIISAETCS U BBIBOJUTCS KOJNYECTBO KOTJIOB JIJIS
TPOJLIEN, KOTOPbIe HEOOXOUMO TIPUOOPECTH.

Jiuctmur 8.10

1 /* nepemMeHHas OMNUWOHANBbHOrO TuUNa

2 C npepyCTaHOBNEHHbIM 3HayeHuem */

3 var trollsCount: Int? = 8 8
4 // onpepeneHue Hanu4uAa 3HayeHuA

5 if trollsCount == nil {

6 print("Tponnu oTcyTcTBywT")

7 } else {

8 // KONU4ecTBO KOT/NIOB ANA OAHOTO Tpoans

9 var potCountForTroll = 2 2
10 // obuee Konn4ecTBO TpebyeMbix KOTNOB

11 var allPotsCount = potCountForTroll * trollsCount! 10
12 }

Kak u B ciyuae ucnosib3oBanust pyHKIMN assert(), 1Jis OlpejiesieHust
daxTa HaMMINS 3HAUEHUS B OMITMOHATIE HE0OXOIMMO MPOCTO CPABHUTH
erocnil.

O6paTI/ITe BHUMaHMe, YTO IIPU BBIYUCIEHNN 3HaYeHns allPotsCount He-
06X0INMO UCIIOJIb30BATh TIPUHYANTEIBHOE U3BJICUEHUE OMITHOHATBHOTO
3HAUYEHWSI TlepeMeHHOol trollsCount.

MPUMEYAHME [aHHbIl cnocob nNpoBepKM CyLLECTBOBAHMS 3HAYEHMS OMNUMOHaNa pa-
60TaeT VUCKNUNTENBHO NPU NPUHYAUTENBHOM U3BIEYEHUN OMUMOHANBHOIO 3HAYeHus,
TaK Kak KOCBEHHO M3BJIEKaeEMOE 3Ha4YeHne He MOXET ObiTb paBHO nil, a 3Ha4uT, 1 cpas-
HMBaTb ero ¢ nil He nMeeT cMbicha.

B pamkax ucrosb3oBaHusl KOHCTPYKIMU if-else /g IPOBEPKU Cylile-
CTBOBAHUS 3HAYEHUST B OIIMOHAJIE BB MOXKETE TTOTPOOOBATH U3BJIEUD €T0O
1 IPUCBOWUTH HOBOMY TTapameTpy. B aTom cirydae ecsi 3HaUeHMe CyTIecTBY-
€T, TO HOBBIII apaMeTp Oy/IeT CO3/IAH U MOJTYYUT U3BJIEUECHHOE OIIUOHATb-
Hoe 3Hayenue. Eciu ke 3HaueHne paBHO nil, TO TTONBITKA MHUTTHATU3AI[IT
MTPOBATTUTCSI.

JlaHHBII TIPHEM HOCHUT Ha3BaHWE ONYUOHATLHOZ0 cesa3bieanus (optional

binding).
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CUHTAKCUC

if var uma_co3paBaemoii_nepemMeHHoW = uMA_onuuoHana {
koal

} else {
Kon?2

}

3pecb BMeCTO onepartopa var npu HeobxoaMMoCT MOXET 6biTb ykasaH onepatop let.
Co3paBaeMasi nepeMeHHasi MMEeEeT OrpaHWYeHHyl BuAMMOCTb (obnacTb AencTsus).
/icnonb3oBaTh ee Bbl CMOXETE TOIbKO BHYTPU AAHHOM KOHCTPYKUWK if-else.

Ecnm paccmaTpvBaeMbili onuuoHan paBeH nil, TO ycnoBue CYMTAETCS HEBBIMOHEHHbBIM
1 6nok kopa B onepatope if onyckaeTcs. Ecnu B 3TOM cnyyae npucyTcTByeT 610K else, To
BbIMOJIHSIETCS KOA, PAa3MELLEHHbIN B HEM.

Ecnm paccmaTpuBaeMblii onuMoHan He paseH nil, TO onuMoHanbHoe 3HayeHue aBToMa-
TUYECKU U3BMEKAETCS, CO3AAETCs HOBbIM napameTp (MepeMeHHast UM KOHCTaHTa), emy
Np1CBaMBaETCsl TObKO YTO U3BNEYEHHOE 3HaveHue v 6710k Koga B oriepaTope ycnosusi if
ucronHsieTcsi. Mpy 3TOM CO3AaHHbIN NapaMeTp MOXeT BbITb UCMOb30BaH TOMIbKO B AaH-
HOM 6/10ke, TO eCTb 061acTb BUAMMOCTY NapaMeTpa orpaHuyeHa AaHHbIM 610KOM.

MPUMEYAHUE O6nacTb BUAMMOCTY ONpeaensieT, rae B Kofe AOCTYNeH HEKOTOPbI
06beKT. Ecnm 3TOT 06beKkT SBSETCs rnobanbHbIM, TO OH AOCTYNEH B Nto6ol ToUke npo-
rpamMmbl. Ecnv 06beKT sBNSeTCs NoKanbHbIM, TO OH AOCTYNeH TONbKO B TOM 6/10ke Koaa
(n BO BCeX BNMOXEHHbIX B Hero 6nokax), Ansi KOTOPOro OH SIB/SIETCS NOKasbHbIM. BHe
3TOoro 6510ka 06bLEKT NPOCTO HE BUAEH.

PaccmotpuMm ipuMep omMoHaIbHOTO cBsI3biBaHu (sucTuHT 8.11).

Jinctunr 8.11

1 /* nepemeHHasa onuuoHasbHOrO TuUNa

2 C NpejycTaHOBMIEHHbIM 3HayeHuem */

3 var monstersCount: Int? = 8 8
4 // rnobanbHas KOHCTaHTa

5 var monsters = 0@ (7}
6 // onpepeneHue Hanu4ius 3HayeHus

7 if var monsters = monstersCount {

8 print("Bcero \(monsters) moHcTpoB") "Bceao 8 moHcmpoB\n"
9 } else {

10 print("Tponnu otcyTtcTBywT")

11 }

12 monsters (7}
Koncoub:

Bcero 8 moHcTpoB

[Ipu onmoHaIbHOM CBA3BIBAHNH, UCTIOJIB3YEMOM B OTlepaTope if, mpomc-
XOJIUT aBTOMAaTU4YeCKOE U3BJIeUeHE 3HAUYCHUA HepeMeHHOﬁ monstersCount,
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a Tak Kak OHO CYIIECTBYeT, IPOMCXOAUT MHUIIMATU3AIHST 9TUM 3HAYeHUEM
00BSIBIISIEMOIT TIEPEMEHHOIT monsters.

OGparure BHIMaHME, 4TO IIePEMEHHAst monsters, CO3laHHast BHE OIlepaTo-
pa ycJIoBusl, 1 OJTHOMMEHHasI TlepeMeHHast monsters, co3/iaHHast B IIpolecce
OTIITMOHATBPHOTO CBSI3BIBAHMS, — 9TO pa3Hble epeMeHHbIe. [lepemennas,
co3jiaBaeMasl IpH1 ONIIMOHAIBHOM CB3bIBAHWH, JIOKAJIbHA /IJIS OllepaTopa
YCJIOBWHS, TO3TOMY UCTIOJIb30BATh €€ MOKHO TOJBKO BHYTPH JAHHOTO OTTe-
paropa. [Ipu aToM robanbHas TlepeMeHHast monsters He 3aTparuBaeTcs,
0 YeM HaM TOBOPUT BBIBOJ] 3HAUEHUS ATOU TIePeMEeHHOH B KOHIIE JIMCTUHTA.

Ecain 661 B iepemMerHOI monstersCount He CyIeCTBOBAJIO 3HAYEHUS, TO
yIIpaBJieHure Tieperio Obl K OJI0KyY else.

XopotmM MPUMEPOM OTIITMOHATILHOTO CBA3BIBAHUS SBJISIETCST MCTIOIH30Ba-
HUe yke 3HaKoMOH HaM dyHKimu Int(). Hamomuio, uto nanaas GpyHkims
IPU BO3MOKHOCTH TIPeo0pasyeT CTPOKOBBII JINTepaJl B YKCJIO M BO3BpAalla-
eT OMIIUOHANMLHEIN TuT Int. [IpencTaBbTe, YTO Y Bac €CTh TPYIIA APAKOHOB.
Y GOJIBIIMHCTBA APAKOHOB €CTh CBOI CYHIYK C 30JI0TOM, ¥ KOJUYECTBO
30JI0TBIX MOHET B KaXK/[OM U3 HUX pasHoe. B 000l MOMEHT BpEMEHH BaM
HeoOXO0AMMO 3HATh 00IIee KOJMUeCTBO MOHET BO Beeil rpyiine. BresaHo
K BaM [IOCTYIIaeT HOBbII ipakoH. BaM HeoOX0auMo HarmmcaTh Kojl, KOTOPbIii
OTIPEIESTUT KOJMIECTBO MOHET B CYH/IyKe HOBOTO JpaKkoHa (€eCcsu, KOHEYHO,
y HETO eCTh CYH/IYK) U MPUOABUT UX K OOIIEMY KOJTUIECTBY 30J10Ta (JIUC-
tuaT 8.12).

Jinctuur 8.12

1 /* nepemeHHas Tuna String,

2 cojepxawas KONMYeCTBO 30JI0TbIX MOHEeT

3 B CYyHAYKe HOBOro AapakoHa */

4 var coinsInNewChest = "140" "140"
5 /* nepemeHHas Tuna Int,

6 B KOTOpoW 6yAeT XpaHUTbCA obuee

7 KOMMYeCcTBO MOHeT y BCeX ApaKoHOB */

8 wvar allCoinsCount = 1301 1 301
9 // npoBepsem CywecTBOBaHUe 3Ha4vyeHun

10 if Int(coinsInNewChest) != nil{

11 allCoinsCount += Int(coinsInNewChest)! 1 441
12 } else {

13 print("Y HoBOro ApakoHa OTCyTCTByeT 30/s0T0")
14 }

B nannom cirydae pynkims Int () UCIIOIb3YETCS MBAXKIBI:

O B mposepsieMoM ycioBUE onepaTopa if mpu cpaBHeHun ¢ nil mpeod-
Pa3oBaHHOTO 3HAUYEHN ITepeMeHHOI coinsInNewChest.

Q [Ipu cnoxennu c nepemenHoi allCoinsCount B Tesie omeparopa if.
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B pesyasrate nmpoucxoaut GeciieabHast TpaTa MporecCOpHOro BPEMEHH,
TaK KaK KOJ[ BBIIOJIHSIET OJIHY U TY K€ (DYHKITUIO IBaKIbl. MOKHO M30eKaTh
ATOTO, 3apariee CO3/IaB MTEPEMEHHYIO, B KOTOPYIO OYIET M3BJIEUEHO 3HAUEHITE
ommuonana. /[aHHyIo mepeMeHHy0 He0OOXO0ANMO UCIOIb30BaTh B 060MX
cirydasx BMecTo BbizoBa (pyHkimn Int (). IIpumep nokasan B mmcrunre 8.13.

JNiuctmur 8.13

/* nepemeHHas Tuna String,

cojepxalwan KoNM4eCTBO 30JI0TbIX MOHET

B CyHAyKe HOBOro ApakoHa */
var coinsInNewChest = "140" "140"
/* nepemeHHas Tuna Int,

B KOTOpoOW 6yneT XpaHUTbCA obuee

KONMYeCTBO MOHET y BCeX ApPaKoHOB */
var allCoinsCount = 1301 1 301
/* u3BneKaem 3HayeHue onuuoHana
16 B HOBYK nepemeHHyw */
11 var coins = Int(coinsInNewChest) 140
12 /* npoBepseM CywecTBOBaHMe 3Ha4yeHUA
13 C WCNONb30BaHWEM CO3[4aHHOW nepemeHHoW */

VWoONGAUNANWNR

14 if coins != nil{

15 allCoinsCount += coins! 1 441
16 } else {

17 print("Y HoBOro ApakoHa oTCyTcCcTByeT 30/s0T0")

18 }

Hecmotps Ha TO UTO 1IPUBE/ICHHBIN KO/ B IIOJIHON Mepe pellaeT I1ocTaBIeH-
HYIO 3a/1a4y, Y HEero eCTb OJINH HeJJ0CTATOK: CO3/laHHas epeMeHHas coins
OyJIeT CyIecTBOBATh (2 3HAUYNT, U 3AHUMATh OTEPATHBHYIO MAMSITh) JIaKe
TOCJie 3aBepIIeHusT paboThl YCIOBHOTO OTIEPATOPA, XOTS TOT/IA TAHHAS
nepeMeHHasl y;ke He HysKHa.

[Tpu nporpaMMUPOBAHUN BbI OJKHBI BCEMU JOCTYMHBIMU CIIOCOGAME
n36eraTh HeCTOIE3HOTO PACXOMOBAHNUS PECYPCOB KOMIBIOTEPA, K KOTOPHIM
OTHOCSTCS U IIPOIECCOPHOE BPEMS, U aMATh.

Jlist Toro uTo6bI N36EKATH PACXO0BAHUS TIAMSITH, MOKHO MCIIOJIb30BaTh
OIIOHAJIBHOE CBSI3bIBAHNE, TaK KaK IOCJIe BBITOJHEHUS OIIepaTopa ycIo-
BWST CO3JIAHHAS TIPY CBSI3bIBAHWY TIePEMEHHAST aBTOMATUYECKU YIATUTCS
(smuctunr 8.14).

Jinctuur 8.14

1 /* nepemeHHasa Tuna String,

2 cojepxawaA KONMYECTBO 30/I0TbIX MOHET

3 B CyHAYyKe HOBOro AapakoHa */

4 var coinsInNewChest = "140" "140"
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/* nepemeHHas Tuna Int,
B KOTOpoW byaeT XpaHuUTbCA obuee
KO/IMYEeCTBO MOHET Yy BCex ApakoHoB */
var allCoinsCount = 1301 1 301
/* npoBepsem cylwecTBOBaHME 3Ha4yeHuUA
16 C ncrnonb3oBaHUEM OMUMOHANbHOIO CBA3bIBaHUA */
11 if var coins = Int(coinsInNewChest){

OV 0 NGO Wn

12 allCoinsCount += coins 1 441
13 } else {

14 print("Y HoBOro pgpakoHa OTCyTCTBYyeT 30/10TO")

15 }

Takum 06pa3om, Mbl H30aBUJIICH OT TOBTOPHOTO BbI30Ba (DYHKIIUI U pac-
XO/IOBAaHUS OTIEPATUBHON MaMATH, TIOJYIUB KPACUBBIN W OTITUMHU3UPO-
BaHHBIH KOJI. B 1TaHHOM TIprIMepe Bbl, BEPOSITHO, HE OIIYTUTE YBETUYEHNE
CKOPOCTH PabOThI IPOTPAMMBI, HO IIpU pa3paboTke Ha s3bike Swift Gosee
CJTOKHBIX TIPUTIOKEHWI 1711 MOOMJIBHBIX UJIA CTAI[HOHAPHBIX YCTPOUCTB
JAHHBIN TOIX0/T TIO3BOJIUT BaM TTOJYYaTh BIIOJHE ONYTUMbIE PE3YJIBTATHI.

3apaHue

1. Cospaiite mceBIOHNM THIIA String ¢ nMeHeM Text.

2. OGbsiBUTE TPU KOHCTAHTHI TUTIA Text. SHAYEHUS IBYX KOHCTAHT
JIOJIKHBI COCTOATD TOJIBKO U3 1U(P, TpeThell — u3 1udp u 6YKB.

3. U3 Bcex Tpex KOHCTAHT HAHINTE Te, KOTOPbIE COCTOSIT TOJIBKO U3
1D, ¥ BHIBEUTE UX Ha KOHCOIb. [I7IsT TpeoOpasoBaHmst CTPOKM
B UHCJIO UCTIOJIb3YiTe (DyHKIIMIO Int ().

4. CosmaiiTe TICeBIOHUM JIJIst TUIIA (nhumberOne: Text?, numberTwo:
Text?)? ¢ uMeHeM TupleType. JlaHHBIN TUI ABJISETCS OIIHAO-
HAJIbHBIM ¥ TAKJKE COAEPIKUT B cebe OIIIMOHAIbHbIE 3HAUEHMSI.

5. Cospaiite Tpu TIepeMeHHbIe TUIA TupleType, colepsKallye cJe-
nytonue sHauenus: ("190", "67"), ("100", nil), (*-65", "70").

6. BpiBepnTe 3HAUEHUS HTIEMEHTOB TEX KOPTEKEN, B KOTOPBIX HU
OJIMH U3 2JIEMEHTOB He MHUIMATU3NPOBaH Kak nil.

8.2. OnepaTop guard

Omeparop guard Ha3bIBAETCST 0NEPAMOPOM panezo evixoda. Ilompobmo ore-
paropy if, OH IpoBepseTCs UCTUHHOCTD IepeJaHHOTO eMy ycaoBus. OTiun-
Y€ €r0 B TOM, YTO OH BBITIOJTHSIET OJIOK KOJIA, PACIIOTIOKEHHDIN B (DUTYPHBIX
cKOOKax, TOJIBKO B TOM CJIydae, ecjiv yCJIOBUE BePHYJIO 3HaueHue false.
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CUHTAKCUC

guard yTBepxaeHue else {
// Teno onepaTtopa

}
Mocne KoueBoro ciosa guard cneayeT HEKOTOPOE MPOBEpSiEMOe yTBepXAeHue. Ecin
yTBEpPXAEHME BO3BPALLIAET true, TO TENOo ornepaTopa UrHOPUPYETCS U yrpaBeHue nepe-
X0OWT CrieaytoLieMy 3a guard koay.

Ecim YTBEPXAEHMNE BO3BPpalllaeT false, TO BbINOJTHAETCA KOA BHYTPU T€Jla onepaTtopa.

BHUMAHME [ns gaHHOro onepartopa CyLWeCTBYET OrpaHUYEeHWEe: ero Teno A0SHKHO
cofepxaTb OZMH M3 ClieaytoLmx onepaTopoB — return, break, continue, throw (Hu oguH
13 HWX A0 HACTOSILLEro MOMEHTA eLLe He paccMaTpuBancs).

C npumepamMu UCIOTb30BAHUS JIAHHOTO OMepaTopa MbI TO3HAKOMUMCS
B CJICIYIOINX IIaBax.

8.3. OnepaTopbl AMana3oHa

Patee MbI ysKe TI03HAKOMIIKCH € OOJIBIINM KOJIMIECTBOM Pas/IMIHBIX Olepa-
TopoB. B Swift cymecTByioT criermaibHbie OIiepaTopbl, ¢ TOMOIIBIO KOTOPBIX
MOYKHO OOBEINHUTD MHOKECTBO [TOCJIEA0BATEIbHBIX YACAOBbIX 3HAYCHUI
(mampumep, 1, 2, 3, 4), To ecTb co3/aTh AUama3oH (Harmpumep, oT 1 10 4).
Taxue orepatopbl Ha3bIBAIOTCS onepamopamu duanasona (range operators).

Swift npeaiaraer aBa onepaTopa Anana3oHa:

QO 3axpbITbIil OIIEpaTOP: a. . . b OlNpeessaeT AMaa3oH, KOTOPbIi BKIIOYaeT
BCe UMcJia OT a /10 b (BKJiouas a u b). Harpumep, /15T 11€7I09MCTIEHHOTO
THIIA AUana3oH 1. . .4 BKJIovaeT B cebs uncaa 1, 2, 3, 4.

Q I[loayoTKpBITHIH OMIEepaTop: a. . <b OIpeessieT TUara3oH Yicest OT a JIo b
(BKTIOUAs TOJBKO a). Hampumep, 1714 11eJI09NCTIeHHOTO TUTIA TNAaTa30H
2..<5 BKJIIOUaeT B ceOs unca 2, 3, 4.

B cxopom BpemMeHu Mbl paCCMOTPUM IIPUMEPBI UCIIOIb30BAHUAX JJAHHBIX
OTIepaTOPOB.

8.4. Onepatop BeTBeHMs switch

B HEKOTOPBIX CUTYAIHSIX HEOOXOIUMO PEATH30BATH GOJIBIIOE KOJIUIECTBO
Pa3JIMIHBIX BAPUAHTOB BBITTOJHEHUS KOJIA B 3aBUCHMOCTH OT BO3MOXKHO-
ro 3HaUeHus napamerpa. KoHe4HO ke, /1711 9TOTO MOKHO HCIIOJIb30BATh
PACIIUPEHHbII CHHTAKCUC OnepaTopa if, MHOTOKPATHO MOBTOPsIst GJIOKU
else-if. OgHako MOAOOHBIN MOAXO0/ BHOCUT Hepazbhepuxy B KO U MO-
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JTOMY $IBJISIETCA IJIOXON MPaKTUKON nmporpammupoBanus. s pemenus
3aziaunl B Swift cyImecTByeT ormepatop BETBJIEHUS switch, MO3BOJSIONINI,
Kak 1 if, B 3aBUCHMOCTH OT 3HAYEHUSI TIEPETAHHOTO BBIPAKEHUS BLIOPATH
COOTBETCTBYIONUI 610K Kozia. OCHOBHOE OTIMYME B TOM, UTO switch maeT
BO3MOKHOCTB PabOTATh HE TOJIBKO € JIOTHYECKUM THUTIOM JaHHbIX. OH MO-
JKeT IPUHUMATD /LIS TPOBEPKU TTapaMeTp TTPOU3BOJIBHOTO TUTIA.

CuHTakcuc onepaTopa switch

PaccmoTpenue onepaTopa switch HauHeM ¢ IpUMepa UCIIOJb30BAHUS
KOHCTPYKIMHK if-else 1151 GOJIBIIOrO KOJMYECTBA BO3MOKHBIX BADUAHTOB
(muctunr 8.15). /laHHbBIH KO BBIBOAUT HAa KOHCOJIb OTIPEIETEHHBIN TEKCT
B 3aBHCHMOCTH OT OIEHKH, TOJYUEHHOU YIEHITKOM.

JNuctmur 8.15

/* nepemeHHas Tuna Int
COLEpPXUT OLEHKY, MNOoNy4YeHHyH
nonbsosatenem */
var userMark = 4
/* ncnonb3syem KOHCTpykuuw if-else
ONA onpepeneHus 3HayYeHus
nepemeHHon userMark u BbiBOAa
Heobxogumoro TekcTa */

ONOAUNANWNR

9 if userMark == 1 {

10 print("EaMHUUa Ha 3k3ameHe! 3To yxacHo!"™)

11 } else if userMark == 2 {

12 print("C pBOWKON Tbl OCTaHewbcA Ha BTopoil rog!™)
13 } else if userMark == 3 {

14 print("Tbl nnoxo y4un maTepuan B 3ToMm roagy!")

15 } else if userMark == 4 {

16 print("Hennoxo, Ho mMorno 6bITb M ny4dwe™)

17 } else if userMark == 5 {

18 print("becnnaTHoe mMecTo B yHuBepcuTeTe Tebe obecneyeHo!")
19 }

Koncoub:

Hennoxo, HO Morno 6biTb U nyduwe

Jlist moncka HeoOXOAMMOTO COOOIIEH ST OTIEPATOP if MOCae0BATENHLHO
[IPOXOAMT 110 KaXKJOMY U3 YKa3aHHbIX YCJIOBUI, II0Ka He HailfeT To, KOTo-
poe Bo3BpauaeT true.

Hecmotpst Ha To uTo aTa mporpamma paboTtaet KOPPEKTHO, JyYIlle Uc-
110JIb30BATh OIIEPATOP BETBJIEHUS switch, TTO3BOJAIONINI BBIITOJIHUTD TY
JKe CaMyIO OTEPAIHIO, HO KOJI TIPH ATOM TOJIydaeTcst ojiee ynTabesbHbIM
7 TTPO3PAYHBIM.
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CUHTAKCUC

switch npoBepsemoe_BbipaxeHue {
case 3HayeHuel:
Koal
case 3HavYeHue2, 3HayeHue3s:
Koa2
case 3Ha4vyeHueM:
break
default:
KoaN

}

OnepaTtop switch, TakKe Ha3blBaeMbll KOHCTPYKLMEN switch-case, nocne BblUUCTIEHMS
nepefaHHOro BbIPaXXEHWSI NMPOU3BOAMUT MOWCK MOJTYYEHHOMO 3HAYEHWSI CPeaM YKa3aHHbIX
rocse K/o4eBbIX C/I0B case.

KonnuecTtBo 610k0B case MOXeT bbITb NpOV3BOJ/IbHbIM. [OCNe KaXXaoro KNtoYeBOro C/ioBa
case MOXeT 6bITb YKa3aHo ntoboe KoNM4ecTso 3Hal-IeHVIl‘/II, KOTOpbl€ OTAENAKTCA APYr OT
apyra 3ansaTbiMU. YKasaHuUsa Ha 3HaYeHUs1 3aKaHYMBaKOTCS CMMBOJSIOM [IBOETOUMS, Mocne
KOTOpOro cneayer 610K UCNONHAEMOro Koaa.

B 3aBMCKMMOCTM OT MCKOMOrO 3HaYeHWs BblbupaeTcs COOTBeTCTBYIOIJ.I,Ml‘;I 610K case U Bbl-
NONHAETCA KOA, HaxoAsLwmiics B 3ToM 6rioke.

Mpeanonoxum, 4To NpOBEPSIEMOE BbIPaXXEHWE BEPHY/IO 3HAYEHWE, COOTBETCTBYIOLLIEE
3HayeHuio 1. B 3TOM crlydyae nMpouCXOAWT BbIMOSIHEHME nepBoro 61oka kogda. Ecnn Hu
O[IMH U3 OMepaTopoB Case He MMEET COBMaAEHNUS C UCKOMbIM 3HaYeHWEM, TO BbINOJHS-
eTcst N-11 6nok kopa, Haxoaswmics nocne kiodeBoro cnosa default. [laHHoe knoyeBoe
CIOBO COAEPXWT KOZ, BbIMOSIHSEMbIN B TOM C/lyyae, Koraa He HaliieHo HW OAHOrO CoBMa-
neHusi B 6nokax case. OH nogobeH onepaTtopy else B KOHCTpyKkuum if-else.

Bnok default fomkeH Bcerga pacnonaraTbCs NOCNEAHMM B KOHCTPYKUMKM switch-case.

Teno KoHCTpyKumK switch-case obpamnserca hurypHbiMmM ckobkamm TOYHO Tak Xe, Kak
B KOHCTPYKUWMMK if-else obpamnsanuce oTaensHble 6110ku Koaa.

B koHUe kaxaoro 6noka case HeT HeobxoaAMMOCTU CTaBUTb onepaTtop break, kak sToro
TpebyloT Apyrue A3blki MPOrpaMMnpoBaHus. [aHHbI onepaTop CTaBWUTCS TObKO B TOM
cnyyae, ecnun 6nok case unu default He coaep>xmT BbINOMHAEMOrO Koaa.

Koa, BbIMONHEHHBIN B Nt060M 6510Kke case, NPUBOAMT K 3aBepLUEHMIO paboTbl ornepaTopa
switch.

MPUMEYAHME KoHcTpykums switch-case gomkHa 6biTb McCYepnblBatoLel, TO ecTb
coaepxatb MHbopMaumio 060 BCex BO3MOXHBIX 3HAUYEHWUSAX NMPOBEPSIEMOro napamerpa.
3710 0becneymBaeTca B TOM Yncie HanmumeMm 6noka default. Ecnv gaHHbI 650K He aon-
KEH cofepXaTb HMKAKOro MCrMosIHSEMOro KOAa, TO MPOCTO PacriofioXuTe B HEM onepa-
Top break.

[lepenuiem mporpaMmy IPOBEPKH OIIEHKH YYEHUKA C UCIIOJIh30BAHUEM
KOHCTPYKIIUU switch-case (siuctunr 8.16).
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JNinctuur 8.16

1 /* nepemeHHaa Tuna Int

2 COLEPXUT OLEHKY, MNONy4YeHHyH

3 nonbsosatenem */

4  var userMark = 4

5 /* ucnonb3yem KOHCTpykuuw if-else

6  pnA onpepeneHusa 3HayeHus

7 nepemeHHoi userMark u BbiBOAA

8 Heobxoaumoro TekcTa */

9 switch userMark {

10 case 1:

11 print("EaMHMua Ha 3K3ameHe! 3To yxacHo!"™)

12 case 2:

13 print("C pBoWKoi Tbl OCTaHewbcA Ha BTOpoi rog!"™)
14 case 3:

15 print("Tbl nnoxo y4un matepuan B 3Tom roay!")
16 case 4:

17 print("Hennoxo, HO Morno 6biITb U ny4dwe")

18 case 5:

19 print("becnnaTHoe mMecTo B yHuBepcuTeTe Tebe obecneyeHo!")
20 default:

21 break

22 }

Koncoub:

Hennoxo, Ho Morno 6biTb U nydwe

OrniepaTop switch mosiydaer 3HaUeHUE TePeIaHHON B HETO TIepeMEHHOM
userMark U TTOCJTEIOBATETHLHO TIPOBEPSIET KAKALIN OJI0K case B MTOMCKAX
COBIIQ/IAIONIETO 3HAYCHMUS.

Kaxk Bbl MOkeTe BUjieTh, KOHCTPYKIUS switch-case /eliCTBUTEBHO Clie-
Jasia Koz 6osee 9nTabeIbHbBIM.

Omneparop switch B Swift siBJIsieTcst OHUM U3 CaMbIX COBEPIIIEHHBIX CpPe-
1M IOIOOHBIX OMEPAaTOPOB SI3BIKOB MPOrPaMMHUPOBaHUs. Ero MoKHO wc-
I0JIb30BATh JIJIS JIIOOBIX TUIIOB JAHHBIX, 00BEKTOB U Hake Koprexeid. On
IpesocTaBIdeT MOUCTUHE 3aMevaTe/IbHble BO3MOKHOCTU JIJIA CO3/1aHu
Kojia. Hampumep, 4To6BI yKazaTh cpasy Ha MHOKECTBO YHCTOBBIX 3HaUe-
HUIT, B KAUeCTBe 3HAYEHUST B OJIOKaX case MOJKHO HCIIOJIb30BaTh OLEPATOPBI
JTMATIa30Ha UJTH OTIePaTOPBHI yCIoBUiA (JucTUHT 8.17).

JNuctmur 8.17

1 /* nepemeHHasa Tuna Int

2 COLEPXUT OLEHKY, MNOoNy4YeHHyH
3 nonb3oBaTtenem */

4  var userMark = 4
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5 // npoBepka 3HayeHMA C UCMNONb3OBaHWeM AuManasoHa

6 switch userMark {

7 case 1..<3:

8 print("dk3ameH He cpaH!")

9 case 3...5:

10 print("3k3ameH cpaH!")

11 default:

12 assert(false, "OueHka \(userMark) BHe AOCTYMHOro
AvanasoHa")

13 }

Koncob:

JK3amMeH cpaH!

Crpoka "3k3ameH He caaH! " BBIBOAUTCST HA KOHCOJH TIPU YCJIOBHUH, UTO TIPO-
BepsieMoe 3HaueHre B iepeMeHHoit userMark pasHo 1 uiam 2. B octasmbHbIx
CJIy4asiX BBIBOJUTCS CTPOKA "3K3aMeH caaH!".

B0k default no3BosisgeT n36eKaTh OIUOKM, €CIIN BAPYT OLIEHKA OKAXKETCs
BHE nanasona 1. ..5. OH npeppIBaeT BBIMOJTHEHIE MPOTPaMMBbI, COOOIIas,
4TO 3HAYEHUE IEPEMEHHOIT userMark oIOOYHO.

KntoueBoe cnoso fallthrough

Kak ormMeuanoch panee, mocJie BBITIOJTHEHHUST KOJIA, PACTIONIOKEHHOTO B OJI0-
Ke case, TIPOUCXO/INT 3aBePIIeHIe PAOOTHI KOHCTPYKITNH switch-case. Ofi-
HAKO B HEKOTOPBIX CIy4asix TpeOyeTcst He 3aBepIaTh paboTy KOHCTPYKIUH
switch-case, a epeiiTu K BBITTOJHEHHIO KOJIA B CJIEyIONeM OJIOKe case.
JLuist 3TOTO B KOHIIE OJIOKA case YKa3bIBACTCS KJIHOUEBOE CJIOBO fallthrough
(smuctunr 8.18). IlpencraBbre, 4TO CyIlieCTBYeT TPU YPOBHSI TOTOBHOCTH
K uype3BblUaiiHbIM cutyanusaM: A, b u B. Kaxknasa crenens npepycmarpu-
BaeT BBITIOJTHEHNE PSjIa MEPOTIPUATHIN, TPUYEM KaXKIbIH MOCTELYIONNI
YPOBEHb BKJIIOYAET B ceOst MEPOIIPUATHS IPEIBIAYIIX YPOoBHEiT. B 3aBu-
CHMOCTH OT MEePEJAHHOTO YPOBHS HEOOXOMMO BHIBECTH Ha KOHCOJb BCE
TpeIHa3HAYEHHbIE [IJTST BBITIOJTHEHUS MepOnpusiTus. [1pu aToM MUHUMAITb-
HbIIl yPOBEHb FOTOBHOCTU — 9TO B, MakcuMaibHblil — A (BKJII0YaeT B cebst
MeponpusaTusg yposHeii B u b).

Jinctuur 8.18

/* nepemeHHas Tuna Character
COAEepXUT YpOBeHb
roToBHOCTM */

var level: Character = "B"

// onpepeneHve ypoBHA FOTOBHOCTH

Buh WNR
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6 switch level {

7 case "A":

8 print("BbikNYMTb BCe 3dnekTpuyeckue npubopsl ")
9 fallthrough

10 case "B":

11 print("3akpblTb BXOAHble ABEpu M OKHa ")
12 fallthrough

13 case "B"

14 print("Cobnwgate crnokoicTBue™)

15 default:

16 break

17 }

Koncoun:

3aKkpbiTb BXOAHblE ABEPU M OKHA
CobnaaTb CrnokoicTene

[Ipu 3navennu "B" mepeMeHHON level Ha KOHCOJIb BBIBOJSITCS CTPOKH,
COOTBETCTBYIOIIME 3HAaYeHUAM "B" 1 "B", TO €CTb KOT/[a IIpOrpaMMa BCTpe-
yaeT KJIo4yeBoe ¢a0BO fallthrough, oHa IepexoauT K BBIIIOJHEHUIO KO/,
COOTBETCTBYIOIIEro 3HaYeHuIo "B".

KnioueBoe cnoso where

C noMolI[bio 6JI0KOB case BbI OMPEIEIIAETe BOSMOKHbIE 3HAUCHST, KOTOPBIE
MOJKET MPUHSITH BhIpakenne. B oHoM O10Ke case MOKHO OTTPEENNTh
Maske HECKOTBKO BO3MOKHBIX 3HaueHwit. Orako Swift mossosisier B mipesie-
JIaX OIHOTO GJI0KA case YKa3aTh HE TOJILKO Ha 3HAYCHUE PACCMATPUBAEMOTO
apaMeTpa, HO U Ha 3aBUCHMOCTD OT KaKOTO-n60 yeaoBust. Jlauubrit hyHk-
IIMOHAJT PEATU3YETCs € TOMOIIBIO KITI0UEBOTO CJI0Ba where B OJI0Ke case.

Paccmotpum npumep. Ilycrs B BalieM 3arote ¢ [pakoHaMu €CTh TPU pas-
HbIE TIOMIAKN. BaM HEOOXOAUMO PACTIPEAEIISATH TTOCTYIAIOIIIX TPAKOHOB
MEKIY TTONIAIKaMH B 3aBUCUMOCTH OT MX I[BeTa U Beca 10 CJAEAYONNM
IIpaBUJIAM:

Q 3arow 1: 3esieHble APAKOHBI BECOM MeHEE 2 TOHH.
Q 3aroH 2: KpacHbIe IPAKOHBI BECOM MeHee 2 TOHH.
Q 3aron 3: 3eJieHbIE U KPACHbBIE APAKOHBI BECOM OT 2 TOHH.

31ech UCIOB3YIOTCS JIBA PA3JINIHBIX MTapaMeTpa (IIBET U Bec) JIJI oTpe-
Jesienus Homepa 3arona. [Ipu aTom switch MOXKeT IPUHATD /711 IPOBEPKU
TOJIBKO OJINH U3 HUX.

[l pereryst mpo6ieMbl MOKHO, KOHEUHO, UCII0JIb30BaTh KOHCTPYKIUIO
if-else, MpoOBEPSIONIYIO IIBET, B KAXK/IOW M3 BETBEU KOTOPOH CO3/aTh
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KOHCTPYKIIUU switch-case /st mpoBepku Beca. Ho maHHBIH TOAXOM —
I[LJI0Xast IIPaKTUKA IPOrPaMMKIPOBAHUS, TaK KaK eCTh GoJiee COBEPILEHHbII
1 yIoGHBIH c110c00. JIJIst perieHust BO3HUKIIEH TPOOIeMbI CO3/IaIUM OTHY
KOHCTPYKIINIO switch-case ¥ MCIIOJIb3yeM KJIIOYEBOE CJI0BO where (JIuc-
tunr 8.19).

JNuctuur 8.19

1 /* nepemeHHaAa Tuna Float

2 COoAepXuT Bec ApakoHa */

3 var dragonWeight: Float = 2.4

4  /* nepemeHHaa Tuna Float

5 COAEepXUT uBeT ApakoHa */

6 var dragonColor = "3eneHbit"

7 // onpepeneHve 3aroHa ANA MNOCTYMMBLEro ApakoHa
8 switch dragonColor {

9 case "3eneHbiit" where dragonWeight < 2:

10 print("MomecTuTe ApakoHa B 3aroH 1")
11 case "KpacHbiit" where dragonWeight < 2:

12 print("MomecTuTe ApakoHa B 3aroH 2")
13 case "3eneHblit", "KkpacHblit" where dragonWeight >= 2:
14 print("MomecTuTe gpakoHa B 3aroH 3")
15 default:

16 break

17 }

Koncoub:

MomecTuTe ApakoHa B 3aroH 3

KiroueBoe ¢10Bo where cTaBUTCA B OJIOKE case MTOCJIE IepeYrCIeHn 3Ha-
YEeHWH, 32 HUM CJIe/IyeT JIOTHUecKoe BhIpakeHHe, KOTOPOoe I0JKHO BEPHYTh
true miau false.

Kox B 6J10Ke case BBIIIOJHAETCH, KOT/a Hali/IeHO COBIIA/alolee 3HaYCHue
" yCcJI0BUE where BEpHYJIO true.

C momoIIhIo KJII0UEBOTO CI0BA where BB MOKETE TaKKe YKa3bIBaTh Ha
3HaueHUe TIPOBEPAEMOro B oriepatope switch mapamerpa. B atom ciaydae
BMECTO 3HaUeHUsT OJIOKA case MCIOIB3YHTe yiKe 3HAKOMBIIT BaM CHMBOJI
HUZKHETO TTOTYEPKUBAHMS.

[Teperuiiiem npuBeIeHHbII PAHEE TIPUMED JIJIsI IPOBEPKH OIEHKHU M0JIb30-
Barens (aucTunr 8.20).

Jiuctuur 8.20

1 var userMark = 4
2 switch userMark {
3 case _ where userMark>1 &% userMark<3:
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4 print("dk3ameH He cpaH!")

5 case _ where userMark >= 3:

6 print("3k3ameH cpaH!")

7 default:

8 assert(false, "OueHka \(userMark) BHe AOCTYMmHOro
ananasoHa")

9 3}

Koncoun:

JK3amMeH cpaaH!

31ech MBI He YKa3bIBA€M 3HAYCHUE TTOCJIE KJIIOYEBOI'O CJIOBAa case, a BMECTO
HETro CTaBUM CUMBOJI ITPOITyCKa HUKHETO MMOAYEPKHUBAHMA, ITIO3TOMY IIPO-
BEPAETCA JINIIb TEPe/TaHHOE TI0CJIE where ycaoBue.

KopTexwu B onepatope switch

BoamosxHOCTH ormtepaTtopa switch He 3aKaHYMBAIOTCS MCIIOJb30BAHNEM
PacCMOTPEHHBIX OIIEPAaTOPOB U KJIOUEBBIX €JI0B. PaHee BbI y:ke 1103Ha-
KOMIJIUCH ¢ KOPTEKaMu, GJIarojiapst KOTOPBIM 3HAYUTEHHO TIOBBIIIAETCS
3(hHEKTUBHOCT PAbOTHI CO 3HAUCHUSIMU PA3TUIHBIX TUIIOB. Swift ymeer
HCII0JIb30BaTh KOPTEKU B Ka4yeCTBe IlepeaBaeMOro B KOHCTPYKIUIO
switch-else mapamerpa. IIpu 5ToM HCKOMOE 3HaUYeHHE B OJIOKE case He-
00X0IMMO YKa3bIBaTh TOUHO TaK ke, KaK MUIIETCs 3HAUCHIEe CaMOro KOp-
TeKa, TO €CTh B CKOOKAX, T/I¢ 9JIEMEHTBI Pa3fleIeHbI 3amsAThIMI. Kaskbiit
AJIEMEHT KOPTEKa MOKET OBITH IIPOBEPEH € TIOMOIIBIO TIPOU3BOJIHLHOTO
3HAUEHWs WJIW Auarna3oHa 3HadyeHnH. [JomoJHNTeTbHO A TPOTTyCcKa
2JIEMEHTa MOKHO KCII0JIb30BaTh CUMBOJI HUJKHETO ITOJAYEPKUBaHUA Ha
MecTe JI000r0 3IEMEHTA.

Bepremcsa x mpumepy ¢ npakoHamMu. B HeM 3HaUeHUS TTepeMEHHBIX
dragonColor u dragonWeight GbLIN pasjieJieHbl, TTOATOMY TIPUXOIAMIOCH
UCII0JIb30BATh KJIIOUEBOE CI0BO where JIJIs BBIBOJIA HEOOXOMMOTO TEKCTA.
O/HaKO 9TH [IepeMeHHbIe MOKHO OObEJUHUTD B KOPTEXK U IIPOBEPUTD CO-
BMecTHO (smuetunr 8.21).

JNiuctmur 8.21

/* kopTex Tuna (String, Int)
CONEepXUT LBeT M Bec ApakoHa */
var dragonCharacteristic = ("3enenwii", 2.4)
// onpepeneHve 3aroHa AnA MOCTYMUBLEro ApakoHa
switch dragonCharacteristic {
case ("3eneHbii", 0..<2):
print("MomecTuTe ApakoHa B 3aroH 1")

NAaAUuNWNR
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8 case ("kpacHeii", 0..<2):

9 print("MomecTuTe ApakoHa B 3aroH 2")

10 case ("kpacHwowi", _), ("3enenwvit", _) where
dragonCharacteristic.1 > 2:

11 print("MomecTuTe ApakoHa B 3aroH 3")

12 default:

13 print("[pakoH ¢ HeuW3BeCTHbIMM MapameTpamu™)

14 }

Koncoun:

MomecTuTe ApakoHa B 3aroH 1

KnoueBoe cI0BO case TOXKe MOXKET COZEpPKATh HECKOJIBKO 3HAUCHUI
KOPTE’Ka, TTePEUnCIseMbIX Yepe3 3aIATyio, Kak U 3HAUEHUS OT/AeTbHBIX
apaMeTpoB.

Jlu1s1 TOro uyTOOBI HAIITH BCEX APAKOHOB € BeCOM 0oJiee 2 TOHH, HAaM IIPH-
IJI0Ch UTHOPUPOBATH BTOPOH 3JIeMEHT KOpTekKa (C TOMOMIBI0 CUMBOJIA
HUZKHETO II0/{YePKUBAHNUs) U IIePEHOCUTD [IPOBEPKY €ro 3HAaYeHUs B yC-
JoBHE where.

JLitst Toro 4T0ObI a0CTPAarnpOBaThC B IAHHOM IIPUMEPE OT UMEHU TIepeiaH-
HOTO B OTlepaTop switch nmapamerpa, MOKHO UCTIOJb30BATh 3aMeUaTEeIbHBII
MIPUEM, HA3bIBAEMbBIN C853bl8aHUEM 3HAUEHUU (110 AHATOTUH C OMIIHOHAJIb-
HBIM CBSI3BIBAHUEM ).

CyTb ero B ToM, 4T0OBI 0OBSIBUTH HOBYIO TIEPEMEHHYIO UJIM KOHCTAHTY
U B aBTOMAaTUYECKOM pPEXMMe WHUIMATU3UPOBATh ee 3HAUeHUEM MPO-
BepsieMOTO MapaMeTrpa (WJIN aJieMeHTa TPOBEPSIEMOTO ITapaMeTpa) st
€ro MPOBEPKHU C IIOMOII[bIO KJII0UueBOro cjoBa where. [Ipumep rnpusenex
B iictrHTe 8.22.

JNuctunur 8.22

1 /* kopTex Tuna (String, Int)

2 copepxuT uBeT M Bec ApakoHa */

3 var dragonCharacteristic = ("3enenbit", 2.4)

4 // onpepeneHue 3aroHa AfA NOCTYMUBWEroO [ApaKoHa

5 switch dragonCharacteristic {

6 case ("3enennii", 0..<2):

7 print("MomecTuTe ApakoHa B 3aroH 1")

8 case ("KkpacHblii", 0..<2):

9 print("MomecTuTe ApakoHa B 3aroH 2")

1e case ("3enenwbii", let weight) where weight >= 2:
11 print("MomecTuTe ApakoHa B 3aroH 3")

12 case ("kpacHwii", let weight) where weight >= 2:

[ Y
W

print("MomecTuTe ApakoHa B 3aroH 3")
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14 default:

15 print("[pakoH ¢ HeuW3BeCTHbIMM MapameTpamu™)
16 }

Koncoun:

MomecTuTe ApakoHa B 3aroH 3

Il Toro uto6n1 06paboTaTh 06a BapuaHTa A1 OOJIBIIUX APAKOHOB (Mac-
coil 6oJjiee 2 TOHH), HEOOXOAUMO CO3/aTh JBa OTAEJbHBIX 6JI0Ka case:
[EPBBII AJIS1 3€JIEHOTO LIBETA, BTOPOI — JJIST KPACHOTO. DTO CBSI3AHO C TEM,
uto Swift 3amperaer CBA3BIBATL OIMH U TOT JKE SJIEMEHT MTPU HECKOTBKUX
3HAYEHUSX B oleparope case. JIpyrumMu cJIoBaMi, CAEAYIOMIUNA KO Bbi-
30BET OIIHOKY:

case ("kpacHbit", let weight), ("3eneHwit", let weight) where weight >= 2:

HOBTOMy HeO6XOlII/IMO pPa3iesInTb oba BapuraHTa Ha Ba OT/IEJTbHbBIX 6J10Ka
case.

Jlanublii c11oco6, Mpu KOTOPOM COBIIAJAOIIUE YCIOBUS Pa3e/IsaioTCs Ha
OT/IeTbHBIE OJIOKM case, IOCTYIIEH TOJIBKO B TOM CJIydae, KOT/Ia KOJMYECTBO
3HaYEHMIT DJIeMEeHTa, N3-3a KOTOPOT0 IIPOUCXOANT pasjieieHue, HeBeINKO.
Oxnako npejcraBbre, 4ToO y Bac 5—10 pas/JMYHbIX BADUAHTOB PACLBETKH
nApakoHa. B Takom ciryuae KognmdecTBO GJOKOB case CTaHET CIAMIIKOM
GOJIBIINM.

Jlia peneHus pobJieMbl BCe BO3MOKHbBIE 3HAUEHUST 9JIEMEHTA MOYKHO
00bEJUHUTD B IIEPEMEHHYIO-MHOKECTBO, a IIPY CBA3bIBAHUU 3HAYEHUI
HCIIOJIb30BATh KOPTEXK 1eJUKOM (JTUCTUHT 8.23).

Jinctuur 8.23

1 /* kopTex Tuna (String, Int)

2 copepxuT uUBeT M Bec ApakoHa */

3 var dragonCharacteristic = ("3enennii", 2.4)

4 // onpepeneHve 3aroHa ANA NOCTYMMBLEro ApakoHa

5 switch dragonCharacteristic {

6 case ("3eneHbii", 0..<2):

7 print("MomecTuTe ApakoHa B 3aroH 1")

8 case ("kpacHbii", 0..<2):

9 print("MomecTuTe ApakoHa B 3aroH 2")

10 case let(color, weight) where (color == "3eneHnwit" || color ==
"KpacHblit") && weight >= 2:

11 print("MomecTuTe fgpakoHa B 3aroH 3")

12 default:

13 print("[pakoH C Heu3BeCTHbIMM MapameTpamu")

14}
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Komncob:
MomecTuTe ApakoHa B 3aroH 3

Jliist Toro uToObI IPUMEHUTH CBSA3BIBAHUE 3HAUCHUI JIJIST BCEX 9JIEMEHTOB
MaccuBa, HeoOXOIUMO TI0cIe oTiepaTopa let (Wi var) B cKOOKax yKasaTbh
UMeHa 00'bSIBJISIEMBIX JIOKATBHBIX TTAPAMETPOB, KOTOPbIe OYIyT WHUIHATIV-
3MPOBaHbI 3HAUECHUAMU KopTeska. [locse aToro, Kak 1 1Ipu CBSI3BIBAHUM OT-
JIeJIbHBIX 3HAUCHWIH, TIOCJIE KITI0YEBOTO CJI0BA Where YKa3bIBAIOTCS yCIOBUS,
[PU KOTOPBIX Oy/IET BBITIOJIHEH KO/ U3 OJI0Ka case.

Maccusbl mogio6HBI PACCMOTPEHHOMY paHee THITY JIAHHBIX String, KOTO-
PBII COAEPKUT B cebe KOJLIEKIUIO 2JieMeHTOB (cuMBOJIoB). Maccus xe
He TPOCTO COMEPKUT B cebe KOJIEKITUIO 9IEMEHTOB Kak OJHY M3 CBOWX
XapaKTePHUCTHK, a HEITOCPEICTBEHHO SBJsETCs aToil Koseknueit. [lof-
pobHee 0 MacCHBaX BBI y3HAETE B CIEMYIONIEN TIIaBe.

Onucannbie B 3TOH TIJIaBe MPUEMBI OTKPBIBAIOT TIPOCTO (haHTACTUIECKIE
BO3MOKHOCTH B paspaborke mporpamm. O Apyrux 04eHb TMOJE3HBIX CII0-
cobax mpUMeHeHUs orieparopa switch BbI y3HaeTe TPU ONUCAHUH Tepe-
YUCTEHUT. A JUIS 3aBEPIIEHUS TEMBI BBITIOJIHUTE CAMOCTOATELHYIO PaboTy.

3apaHue

1. Omnpenenure rceBoHnM Operation THITy KOPTEXKa, COAEPKA-
eMy TPU dJIEMEHTA CO CJAEeAYIONUMU NMeHaMu: operandOne,
operandTwo, operation.

I[TepBble 1Ba — 9TO YKCIIa ¢ IUaBamoIeil Toukoit. OHu Gy Iy T co-
JIepKaTh OTIEPAH/IBI JIJISI BBITIOJHSIEMO OTIepaIiuu.

Tperwii ajieMeHT — CTPOKOBOE 3HaUYeHue Tuma Character. OHO
OyzieT coliepKaTh yKasareb Ha IIPOBOJMMYIO orepaiiuio. Beero
MOZKET OBITh YeTBIPE BUIA OTIEPATTHIL: +, -, *, /.

2. CospaiiTe KOHCTAHTY THIIa Operation 1 3alI0JHUTE 3HAYECHUS ee
9JIEMEHTOB [IPOM3BOJIbHBIM 00paszoM, Harpumep (3.1, 33, "+"

3. Ucnomb3yst KOHCTPYKIHIO switch-case, BBIYUCAUTE 3HAYEHUE
orepanum, yKasaHHOIl B 3JIeMeHTe operation CO3laHHOTO KOP-
TeKa JIJIs OIIEPAHJIOB B €0 MEPBbIX BYX ajeMeHTax. Omeparop
switch 0JKEH KOPPEKTHO 06pabaThiBaTh JTIOOYIO U3 MEepeunc-
JIEHHBIX OTI€PAIIHI.

4. B co3manHO# KOHCTaHTe 3aMEHUTE CUMBOJI Ollepaliuu IPyruM
TIPOU3BOJIBHBIM CUMBOJIOM W TIPOBEPHTE MPaBUIBHOCTH PAOOTHI
KOHCTPYKIINA switch-case.



Tunbl KONAEKUUmn

Koanexuyuss — 210 MHOKECTBO 3J1eMeHTOB. Swift npemraraer Tpu GyH-
JlaMEHTAIbHBIX THIIA KOJIEKINI: maccus (array), nabop (set) u crosapo
(dictionary). Bee Tpu THIa KOJUIEKIHI TI0 aHAJIOTHHU ¢ KOPTEKAaMK TIPE]I-
CTaBJISAIOT COOOM OT/IEIBLHBIC THUITBI IAHHDIX.

Marepuas JaHHOI TJIaBbl JOCTATOYHO BasKeH JJIs1 TOTO, YTOOBI TOTPATUTH
BPEMSI JIJIs €70 TIOAPOOHOTO M3YUEHVSI,

9.1. MaccuBbl

Ob6baBneHne MaccmBa

Maccue — 310 ynopsjioueHHast KOJJIEKITUST OJ{HOTUITHBIX 2JIEMEHTOB, JIJIs1
JI0CTyTIa K KOTOPBIM MCIIOJIB3YIOTCSI MH/IEKCHI 9TUX 3JIeMEHTOB. YIIOPSII0-
YEeHHOI Ha3bIBAETCST KOJIJIEKIINS, B KOTOPON 9JI€MEHTHI PacIioiaraloTcs
B IIOPSZIKE, 3aJ0KEHHOM pa3paboTunKoM. MacCuBbl ABJSIOTCS OYEHb
BaKHBIM (DYHKIIMOHATIBHBIM THUIIOM, KOTOPBIM BbI GyJIETE TIOJIH30BATHCS
MPaKTUYECKH B KAXK/I0N TIporpaMMe.

IJIeMeHTBhI MacCuBa IIPpEeACTaBJIAIOT coboii ITapbl MH/IEKC-3HaAY€HUE.

Hnoexc anemenma nmeer TUIL JaHHBIX Int 1 reHepupyeTcst aBTOMaTUIECKN
B 3aBUCHMOCTH OT ITOPAIKOBOT'O HOMEPA dJIEMEHTA. Wupexcsl B MaccuBax
Ha9MHAIOTCA C HYJIA. N MacCCHBa, CoAepRallero 5 IJIEMCHTOB, MH/IEKC
IIepBOTO 3JIEMEHTA paBEH 0, a I1ocjaeaHnero — 4. I/IHI[EKCI)I Bcer/a 1mocJjen0-
BaTeJ/IbHBI 1 HEPAa3PbIBHDI.

3uauenue snemenma — 3T0 IPOU3BOJIbHOE 3HAUEHE HEKOTOPOTO Olpejie-
JIEHHOTO THTa JaHHbIX. Kak roBopusiock panee, 3Ha4eHUs OCTYITHBI 110
COOTBETCTBYIOIMM MM HHAeKkcaM. QueHb BayKHOIT 4epToii MacCMBOB B Swift
SABJISIETCS JKeCcTKasl TUMU3aI[sl 3HaUeHNI €T0 2JIeMEHTOB, TO €CTh THII JIJaH-
HBIX BCEX 9JIEMEHTOB B IIPe/le/iaX OJHOIO MAcCHBa JOJKEH ObITh OJHUM
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u TeM xe. Jaxe ecau BaMu 0ObSIBJIEH IIyCTOI MacCUB, y HErO BCe PABHO
JOJIKEH ObITh OIIPEe/Ie/IeH TUII II0KA ellle He CYLIeCTBYIOIUX 9JIEMEHTOB.

3HaueHNe MacCcuBa 3a/1a€TCA C TIOMOIIBIO Jiumepajia maccued, B KOTOpomM
TIEPEUYNCIAIOTCA BXOAAIINE B COCTAB 3JIEMEHTOB 3HAYCHMA.

CUHTAKCUC
[3HayeHune_1, 3HaveHue_2, ...,3HadveHune_N]
JlnTepan MaccuBa yKasblBAeTCs B KBaZpaTHbIX CKOOKax, @ 3HauYeHUs1 OTAENbHbIX /1EMEH-

TOB B HEM pa3fensloTcs 3ansTbiMK. MaccMB MOXET cofepXaTb NMPOU3BOJIbHOE KONn4ye-
CTBO 3/1EMEHTOB OAHOro Tuna.

VIHOEKCbI 3HAYEHWIA npuceanBalOTCA aBTOMaTU4YeCKMU B 3aBUCUMOCTU OT MopsiaKka cneao-
BaHWA 21IEMEHTOB.

MaccuBbl XpaHsATCst B IEPEMEHHBIX U KOHCTAHTAX, MOATOMY /TSI UX 00b-
SIBJIEHST MICIIOJIB3YIOTCSI OllepaTophl var 1 let.

s co3panys HeusMeHsaeMoro MaccuBa (CoCcTaB U 3HaueHUs 9JIeMeHTOB
TAKOI'o MacCHBa HEBO3MOKHO U3MEHUTD) UCIIOJIb3YHTE onepaTop let,
B IIPOTUBHOM CJIy4yae — OoIepaTop var.

[Ipumep cosnanus maccuBa npuBesieH B auctunre 9.1.

JNinctmur 9.1

1 // Heu3meHAeMbli MaccuB

2 let alphabetArray = ["a", "b", "c"]
3 // v3MeHAeMbli MaccuB

4 var mutableArray = [2, 4, 8]

B npuBenerHoM mpuMepe co3zaeTcs ABa MaccuBa: alphabetArray u mu-
tableArray. HeusmenseMblii MmaccuB alphabetArray npeHazHayeH JJisd
XpaHeHUs 3HAYeHWH ThTa String, a U3MeHsIeMbIil MaccuB mutableArray —
JUI XpaHeHUd 9JIEMEHTOB TUIla Int. 06a MaccuBa cojepskar 110 TPU 3Jjie-
MeHTa. VIHAEKChI COOTBETCTBYIOIIUX 3JIEMEHTOB 0O0MX MaCCHBOB UMEIOT
snauenns 0,1 n 2.

Tumnom MaccuBa sIBJsIeTCsT THT-3HaYenne (value type), a He THTI-CCHLITKA
(reference type). DT0 03HAYAET, UTO MTPU MOMBITKE CKOITUPOBATH HJIH TI€Pe-
[IaTh 3HAYEHIEe MACCUBA CO3/IA€TCS €r0 KOIIVsI, C KOTOPOI 1 IIPOUCXOIUT BCST
nabHelias pabora (uctunr 9.2).

Jinctmur 9.2
1 // Heu3meHAeMblii MaccuB
2 let unmutableArray = ["one", "two", "three"] "one", "two",

"three"]
3 // Konupyem MacCUB W3 KOHCTaHTbl B MepeMeHHYyH
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4 var newArray = unmutableArray ["one”, "two",

"three"]
newArray ["one”, "two",

"three"]

6 // v3MeHAeM 3HavyeHue HOBOro MaccuBa

7 newArray[1] = "four" "four"

8 // BbIBOOMM 3Ha4YeHWe UCXOAHOro maccuBa

9 unmutableArray ["one”, "two",
"three"]

HPI/I Inepegadye sHa4yeHns MCXOAHOI0 HEM3MEHAEMOTIo MaCcCrBa B HOBOM
MaCCHUBe CO3Ja€TCA €ro 1mojaHad KOIIuA. HpI/I n3MeHeHnuun IIEIHHOfI Komnmnnm
3Ha4Y€HNE NCXO/IHOTO MaCCBa OCTACTCA IMTPEKHUM.

MPUMEYAHUE HecMOTps Ha NOrMYHOCTb AAHHOMO MOAXOAd, OH MHOrAa crocobeH
CTaTb NMPUYMHON OMpeaeneHHbIX TPYAHOCTEN MpU pa3paboTke MPUIOXKEHWI, koraa 6e3
HeobXxoAUMOCTM CO3AaK0TCS MHOMOYMCIIEHHbIE KOMMU MAcCMBa, YTO BedeT K pocTy bec-
LieSTbHO MCMOMb3yeMOii NMaMsTU.

CpaBHeHVe MaccnBoB

MaCCI/IBbI, TaK K€ KaK 3Ha4YeH1A Q)yHﬂaMeHTaJIbeIX THUIIOB JaHHbIX, MOKHO
CpaBHUBATDb MEK/Y CO6OI>'I. I[Ba MacCCHBa ABJIAIOTCA 9KBUBaJIEHTHBIMU, €CJIN:
a KosmmuecTBo a/1eMeHTOB B CpaBHUBa€MbIX MaCCHBax O/IMHAKOBO.

a Kan{aaﬂ COOTBETCTBYIOIIAA ITapa 3JIEMEHTOB 9KBUBaJ/IEHTHA.

PaccmoTpuM 1ipuMep cpaBHEHUS BYX MAcCUBOB (JIMCTUHT 9.3).

Jinctmur 9.3

1 /* TpuM KOHCTaHTbl, KOTOpble

2 CTaHyT 3/eMeHTamuM maccuBa */

3 let al =1

4 let a2 = 2

5 let a3 =3

6 if [1, 2, 3] == [al, a2, a3] {

7 print("MaccuBbl 3KBUBANEHTHbI")
8 } else {

9 print("MaccuBbl He 3KBMBANEHTHbI")
10 }

Koncoun:

MaccuBbl SKBUBANEHTHbI

HecMmoTps Ha To uTO B MaccuBe [al, a2, a3] yKa3aHbl He 3HAUEHUS, a KOH-
CTAHTDL, COAEPrKaIIe 9TU 3HAUYCHUS, YCJIOBUS 9KBUBAJIEHTHOCTY MaCCUBOB
BCE PABHO BbIIIOJHAIOTCSI.
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[ocTyn K anemMeHTaM MaccmBa

JList mocTyTia K OT/AeIbHOMY 9JIEMEHTY MacCHBa HEOOXOMMO HCITOJIb30BaTh
MH/IEKC JJAHHOT'O 9JIEMEHTa, 3aK/JII0YEHHbII B KBajlpaTHble CKOOKU 1 yKa3aH-
HBII TIOCJIe UMeHU MaccuBa (JucTunr 9.4).

Jinctuur 9.4

1 // HeusMeHsAeMbll MaccuB

2 let alphabetArray = ["a", "b", "c"] ["a", "b", "c"]
3 // v3MeHseMblii mMaccus

4 var mutableArray = [2, 4, 8] [2, 4, 8]

5 // BocTyn K 3NnemMeHTaM MacCUBOB

6 alphabetArray[1] "b"

7 mutableArray[2] 8

MPUMEYAHME Cnocob aoctyna K a/1ieMEHTaM C UCMOMb30BaHUEM KITHOUYEBBIX HanMe-
HOBaHWI, B AAHHOM C/lyyYae MHAEKCOB, HasblBaeTcs cabckpumnToM. B cneaytolmx pasae-
Nlax Mbl MNO3HAKOMMMCS CO BCEMW BO3MOXHOCTSIMM CabCKpUMTOB.

C mmoMoTITbI0 MH/IEKCOB MOKHO MOTYIaTh IOCTYII K 9IeMEHTaM MaccuBa He
TOJIBKO JIJIST YTEHUsI, HO U JJIs u3MeHeHust (JIucTuHT 9.5).

Jinctunr 9.5

1 // n3MeHAeMbli Maccus

2 var mutableArray = [2, 4, 8] [2, 4, 8]
3 // n3MeHeHWe 3neMeHTa mMaccuBa

4 mutableArray[1l] = 16 16

5 // BbiBOO, HOBOro mMaccuBa

6 mutableArray [2, 16, 8]

[TonbiTka MOANMUKALME MACCHBa, XPaHAIIEroCs B KOHCTAHTE, BHI30BET
o1OKY.

[Ipu ncrop3oBaHMY OMIEpaTopa Auana3oHa MOKHO MTOJIYYUTh JTOCTYII Cpa-
3y KO MHOKECTBY 9JIEMEHTOB B COCTaBE MACCUBA, TO €CThb K €TI0 II0JIMACCUBY.
[lanHbIil onepaTop JA0JKEeH yKa3biBaTh HA MH/EKCHI KPAHHUX 2JIEeMEHTOB
BBIJIEJIIEMOTO MHOKecTBa (Jiuctur 9.6).

JInctmur 9.6

1 // v3MeHAeMbli MaccuB

2 var mutableArray = ["one", "two", "three", "four"] ["one"”, "two",
"three", "four"

3 // ckonupyem MoAgMacCuMB B OTAENbHYKW MNepemMeHHyH

var subArray = mutableArray[1...2] ["two", "three"]

5 /* 3aMeHMM HeCKONbKO 3/1eMeHTOB

EN
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6 HOBbIM MaccuBom */

7 mutableArray[1l...2] = ["five"] ["five"]
8 mutableArray ["one"”, "five",
"four"]

BbiziesieHHOE MHOKECTBO 2JIEMEHTOB paccMarprBaeTcst B Swift Kak moJHo-
IIEHHBIII MaCCUB.

[Tocsre 3amen®I 971eMeHTOB M3 Anama3ona [1...2] Ha ["five"] WHIEKCHI
2JIEMEHTOB TIepeCTpouInch. BesectBre aToro ajmemenT "four", n3Ha-
YaJIbHO UMEBIINHN WHAEKC [ 3], MOTyInI nHAEKC [2], Tak KakK cTajJ TPEThUM
9JIEMEHTOM MacCHBa.

NMPUMEMAHMUE VHpekcbl aneMeHTOB MaccvMBa BCerga nociefoBaTenbHO CheaytoT
Apyr 3a apyrom 6e3 pa3pblBOB B 3HAUYEHUSIX, NPU HEOHXOAMMOCTM OHW NepecTpanBatoTCs.

SIBHOEe yKa3aHue Tuna 3/1eMEeHTOB

Kaxk mpu ucrosib3oBatuu (hyHIaMeHTATBHBIX THIIOB JIAHHDIX, IPU 00bsIB-
JICHUW TIEPEMEHHBIX 1 KOHCTAHT Swift MOKET aBTOMATHYECKH OTIPEETISITh
THII 3JIEMEHTOB O0BSIBJISIEMOT0 MACCHBA 110 MHUITUAIU3UPYEMbIM 3HAYEHH-
sim. TIpu HEOOXOAMMOCTH MOKHO SIBHO YKA3aTh THII JaHHBIX 3IEMEHTOB.
CymiectByeT Be (hOPMBI YKa3aHUS TUIIA MaccuBa (M TUTTOB BXOSIITUX
B HETO 2JIEMEHTOB).

CUHTAKCUC
MonHas hopma 3anucu:
var umaMaccua: Array<TunfaHHbiX>

KpaTkasi coopma 3anmcu:

var umaMaccuBa: [TunfaHHbix ]

B 0boux cnyyasx o6baBNSETCA MaccuB, 3N1EMEHTbI KOTOPOro A0/MKHbI UMETb yKa3aHHbIl‘;I
VN AaHHbIX.

Tun MaccvBa B 3TOM cilyyae 6yaeT paBeH [TunaHHbix] (C kBagpaTHbIMKU CKObKaMm) unm
Array<Tun[aHHbix>. O6a 0603HayeHMs1 TUMa MaccuBa SKBUBANIEHTHbI. TUMOM KaXaoro
OTAENbHOrO 3neMeHTa sBnsieTcs TunaHHbix (6€3 kBagpaTHbIX CKOBOK).

ITpy MCIONb30BAHUU JAHHOIO CHHTAKCHCA MACCUB O0bIABJISIETCS, HO €r0
3HaueHMe He MHUIMaI3upyeTcst. OObsBIEHHBIH MACCUB MOKHO UCIIOJb-
30BaTh TOJIbKO IIOCJIE TOrO, KaK eMy Oy/eT IIPUCBOEHO HEKOTOPOE 3HAUEHME.,
ITO MOKHO C/IE/IaTh B TOM K€ BBIPAKEHUH, UTO U OOBSIBJICHIE C YKa3aHIEM
THIa, I1OO0 HalKcaTh HOBoe Bhipaskenue (uetuHr 9.7). TlogoOHbIi noxxoz
BBI BCTPEYAJIN TTPY CO3AHUH TIePEMEHHBIX U KOHCTAHT (DYHIaMEHTATHHBIX
THUIIOB.
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Jinctuur 9.7

/* ofHUM BbipaxeHuWeMm obbABNASEM MacCUB,

ABHO yKa3blBaeM TWUM e€ro >JIeMeHTOB

M MHULUMANU3UPYEeM ero 3HayeHue */
var firstArray: [String] = ["x", "y", "z"] ["x", "y", "z"]
// obbaBnAemM mMaccuB 6e3 3/eMeHTOB
var secondArray: Array<Int>
// VHUUManuW3npyem ero 3HaveHwue
secondArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
// BbIBOAMM 3HayeHUs 0b6OMX MaCCMBOB
10 firstArray ["x", "y", "z"]
11 secondArray [1, 2, 3, 4, 5]

WoONGAUANWNR

ITpu mmonbITKE 0OPATUTHCS K HEMHUIIMATU3UPOBaHHOMY MaccuBy Xcode
coobuuT 06 omunodKe.

Co3pgaHue nycToro Maccuea

Ecin rnepe/ BaMu CTOUT 11eJIb ITOJIyYUThb HyCTOI'/JI MacCCHuB, TO OH AOJIKEH
MHULWAJIN3NPOBATHCA 3HAYEHNUEM, HE CO/IEPIKAIIIIM Kakux-1m00 s1eMeH-
TOB. lIJIH 9TOIr0 MOJKHO MCIIOJIb30BAaTh OJANH U3 CJIECAYIOIINX c1oco00B:

Qa AsnHo YKa3aTb TUII CO3/IaBa€MOT0O MaCCHUBa 1 Iepe/laTb €EMY 3HAYCHNE [1

Q [lo anasorum mycroro 3HayeHus oIHOTO U3 (byHIAMEHTATBHBIX TUIIOB
UCII0JIb30BATh CIeNUaIbHY0 (DYHKINIO (Bpose Int () /Jis 1eJI0urncieH-
HOTO THUTIa), HO TIPW 9TOM HaMeHOBaHWe THUTIA 3aKJTI0YUTh B KBaapaT-
Hble CKOOKM, TaK KaK MAaCCUB MMEeT THII JAHHBIX [ TunflaHHbix ].

O6a crocoba IpoReMOHCTPUPOBAHBI B JIcTHHTE 9.8.

Jinctmur 9.8

/* obbABNAEM MAacCUB C MYCTbIM 3HaYeHWEM

C MoMolbl NepefaHHOro 3HaveHusa */

var emptyArray: [String] = [] []
/* obbABNAEM MAacCUB C MYCTbIM 3HaYeHWEM

C MOMOWbI CrneunanbHoOn QyHKUUM */

var anotherEmptyArray = [String]() []

aAaunhwWNR

B pesynbraTe co3gaoTcs aBa mycThIX MaccuBa emptyArray u another-
EmptyArray, yske THUIIMQJIN3UPOBAHHbBIE 3HAUEHUSIMU (XOTh U HE cojep-
JKAIUMU 9JIEMEHTOB), a 3HAUMUT, C HUMU MOKHO B3aNMOJIEHCTBOBATb.

DyuKIus [ TunfadHbix] () TO3BOJSIET TAKKe CO3/IATh MACCUB, COCTOSITIINI
13 OMpeeICHHOTO YUCJIa OJMHAKOBBIX 3HaUeHNH. /(719 9TOTO B KauecTBe
BXOJIHBIX IIaPaMETPOB HEOOXOANMO IepeiaTh mapaMeTp count, YKasbiBa-
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IOIUIT Ha KOJITYECTBO 3JIEMEHTOB, U TTapaMeTp repeatedValue, yKa3biBa-
IONIMH HA 3HAYEHUE 37IeMeHTOB (JIncTUHT 9.9).

Jinctuur 9.9

1 /* obbABNAEM MacCWUB C MATbH

2 OAMHAKOBbIMM 3Ha4yeHuamn */

3 var alphaArray = [String?]( count: 5, repeatedValue: nil) [nil,
nil, nil, nil, nil]

B pesysbraTe co3maeTca MmaccuB Tuma [String? ], comepsKaniuii maTh ae-
MEHTOB nil. JIJIst TIOJIydeHUsI TAKOTO MAacCHBa MOKHO OBLIO TAKIKE IepeiaTh
smrepasi [nil, nil, nil, nil, nil] B KayecTBE 3HAYCHUA.

Tun 3navenus napamerpa repeatedvValue MOJKEH COBMANATL C TUTIOM
9JIEMEHTOB MaCCHUBa.

CnuaHue MmaccusoB

Co 3HaueHUEM MacCCHBa, KaK 1 CO 3HAaYCHUAMU (byHlIaMeHTa]IbeIX THUIIOB
JaHHbIX, MOKHO IIPOBOAUTDH pa3/IMYHbIC OIl€pallnu. OI[HOfI N3 HUX ABJIA-
€TCA olepanusd CJAUAHNUA, ITPU KOTOpOfI 3HaY€HUA IBYX MaCCHUBOB CJ/INBa-
IOTCA B O/THO, O6p3.3y§[ HOBBIIT MACCHB. O6paTI/IT€ BHHMaHMeE Ha HECKOJIbKO
MOMEHTOB!

Q Pesyusrupyonuii MaccuB GYIeT COIEPIKATh 3HAYEHUST U3 000UX MACCHU-
BOB, HO MH/IEKCHI 3TUX 3HAYEHUI MOTYT HE COBITA/IATh C POAUTETbCKUMU.

a 3HaueHusI 2JIEeMEHTOB IoAJIEKalluX CJINMAHNIO MaCCUBOB /10JIKHBI UMETDH
O/JIMH U TOT K€ THIT JJTaHHbIX.

Ortteparius CIUSTHUS TIPOUBBOJIUTCS C TIOMOIIIBIO YK€ U3BECTHOTO OIIEPATO-
pa ciokenust (+), Kak mokasano B jiuctunre 9.10.

Jinctmur 9.10

1 // co3paem pgBa MaccuBa

2 let charsOne = ["a", "b", "c" ["a", "b", "c"]

3 let charsTwo = ["d", "e", "f"] r'd", "e", "f"]

4 let charsThree = ["g", "h", "i"] ["g", "h", "i"]

5 // co3paem HOBbIi CAMAHMEM ABYX

6 var alphabet = charsOne + charsTwo ["a", "b", "c", "d", "e",
"f"1

7 // cnuBaem HOBbIl MAacCUB CO CTapbM

8 alphabet += charsThree ["a", "b", "c", "d", "e",

“FU,"g", ", it
10 alphabet[8] "
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[Tosyuennoe B pesyJibraTe 3HaueHne MaccuBa alphabet cob6pano us Tpex
JIPYTHUX MACCHUBOB.

MHoromMepHble MaccuBbl

DJIeMEeHTaMI MacCHBa MOIryT OBITH HE TOJIBKO 3HAYEHUS (l)yHlIaMeHTaJIbeIX
TUIIOB, HO U JIDyTHE MaCCUBBbI. MaCCI/IBI)I, coZiepsKalme B cebe Apyrue mac-
CHBbI, Ha3bIBAIOTCA MHOTOMEPDHBIMMU. HeO6XO[[I/IMO 006eCIIeunTDh €AMHCTBO
THIIa BCEX BJOKEHHBIX MaCCUBOB.

Pacemorpum ipumep B suctunre 9.11.

JNuctunnr 9.11
1 var arrayOfArrays = [[1,2,3], [4,5,6], [7,8,9]]

B nannom nipumepe co3ziaeTcst MaccuB, COZlePIKAIif MACCUBBI TUTIA [Int]
B KauecTBe CBOMX 9JIeMeHTOB. THUIIOM OCHOBHOTO MaccuBa arrayOfArrays
steyisieTcst [[Int]] (¢ yABOECHHBIMU KBaJAPAaTHBIMU CKOOKaMU € KaxK 01
CTOPOHBI).

JlJist locTyna K 9J1eMEeHTY MHOTOMEPHOTO MACCHBA HEOOXOANMO YKa3biBaTh
HECKOJIbKO MHIEKCOB (JcTuHr 9.12).

JincTtuur 9.12

1 var arrayOfArrays = [[1,2,3], [4,5,6], [7,8,9]]

2 // nony4aem BNOXEHHbIA MaccuB

3 arrayOfArrays[2] [7, 8 9]
4 // nony4aem 3/1eMeHT BJIOKEHHOrO MaccuBa

5 arrayOfArrays[2][1] 7

Crpoka arrayOfArrays[2] Bo3BpallaeT TPETUIl BJIOKEHHDIN 9JIEMEHT
MaccuBa arrayOfArrays. Ctpoka arrayOfArrays[1][2], ucmob3ytorias
JIBa MHZIEKCA, BO3BpAIIaeT BTOPOH 3JIEMEHT MOAMACCUBA, COIePKAIErOCs
B TPETHEM 3JIEMEHTE MacCuBa arrayOfArrays.

ba3oBble CBOMCTBA U METOAbl MAacCMBOB

MaccuBbl — oueHb (hyHKITMOHATBHbIE 9JIeMEeHTHI s13bika. Q6 aTOM m03a60-
THJIMCH paspaborunku Swift, mpegoctaBus Ham HAGOP CBOCTB U METOJIOB,
ITO3BOJIAIONNX 3HAYUTEJIbHO PACIIAPUTH UX BO3MOKHOCTH B CPAaBHECHUU
C IPYTUMU SI3bIKAMMU.

CBoiicTBO count BO3BpalllaeT KOJUYECTBO 3JIEMEHTOB B MaccuBe (JIvc-
tunr 9.13).
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Jinctuur 9.13

1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 // KONM4YecTBO 3/IEMEHTOB B Maccuse
3 someArray.count 5

Ecam 3Hagenme cBoiicTBa count paBHO HYJIO, TO U CBOMCTBO iSEmpty BO3-
Bpaiaet true (quctunr 9.14).

Juctuur 9.14

1 var someArray: [Int] = [] []

2 someArray.count o

3 someArray.isEmpty true

BbI MOKETe UCIIOIB30BATh CBOWCTBO count JJIs TOTO, YTOOBI ONYYUTh
Tpebyemble ajieMeHTh MaccuBa (yctuHr 9.15).

Jiuctmur 9.15

1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 // KOAM4eCTBO 3/IEMEHTOB B Maccuse
3 var newArray = someArray[someArray.count-3... [3, 4, 5]

someArray.count-1]

Jlpyrum cpencTBOM MOJyIUTh MHOKECTBO 3JIEMEHTOB MACCHUBA STBJISIET-
cst MeTozl suffix() — B KauecTBe BXOIHOTO MApaMeTpa eMy MepPeiaeTcst
KOJIMYECTBO DJIEMEHTOB, KOTOPbIE HEOOXOIMMO MOTYIUTD. JITEMEHTHI OT-
CUMTBIBAIOTCS, HAUMHAS C TTOCJIe/[HETO ajieMeHTa MaccuBa (mueTuHT 9.16).

JNuctuur 9.16

1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 // nonyyaem Tpu NOCNeAHUX 3dneMeHTa MaccuBa

3 let subArray = someArray.suffix(3) [3, 4, 5]

CsoiictBa first u last BO3BpamaoT NEPBBIN U MOCHEHUI 2JIeMEHTBI
MaccuBa (smretunr 9.17).

Jinctuur 9.17

1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 // Bo3BpawaeT nNepBblil 3/71eMeHT MaccuBa

3 someArray.first 1

4 // BO3BpawWaeT MOC/AeHWUI SNEMEeHT Maccuea

5 someArray.last 5

C nomorpio MeTosa append () MOKHO T0OaBUTH HOBBIN 3JIEMEHT B KOHEI
maccuBa (qucTuHT 9.18).
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Jiuctunur 9.18
1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 someArray.append(6) [1, 2, 3, 4, 5, 6]

Ecsin MaccB XpaHUTCS B TIepeMEHHON (TO €CTh SIBJISIETCS] M3MEHSIEMbIM ),
TO MeTOJ] insert() BCTaBJISIET B MACCUB HOBbII OZIMHOYHBIN JIEMEHT C yKa-
3aHHbIM nHeKcoM (suctunr 9.19).

Jinctuur 9.19

1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 // BCTaBnAeM HOBbIi dNEeMEHT B cepeauHy MaccuBa

3 someArray.insert(100, atIndex: 2) [1, 2, 1ee, 3,

4, 5]

HpI/I 9TOM MHIEKCBI MaCCHUBa IEPECUYNTHIBAIOTCA, 4TOOBI 0OECIIEYNTD UX
IIOCIe10BaTECJIbHOCTD.

Tax sxe Kak B caydae U3MEHEHUSI MAacCUBa, METO/BI removeAtIndex(),
removeFirst() u removelast() MO3BOJSIOT yAAIATh TpeOyeMble djie-
MeHThI. [Ipy 5TOM OHUM BO3BpallalOT 3HAUYEHUE yAAJIIE€MOr0 dJIeMEeHTa
(smuctunr 9.20).

Jinctuur 9.20

var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
// yBansem TpeTui snemMeHT MaccuBa (C MHAEKCOM 2)
someArray.removeAtIndex(2) 3

// yhansem nepBblii 3N1EMEHT MaccuBa

someArray.removeFirst() 1

// yhansem nocnefHuWin 3nemMeHT MaccuBa

someArray.removelLast() 5

/* WTOroBblil MaccuB COAEPXUT

BCero ABa 3JieMeHTa */

16 someArray [2, 4]

WoONAAUVANWNR

HOCJIG yI[aJIeHI/IH NHAEKCbI OCTaBIIIUXCA 3JIEMEHTOB MaCCHUBa nepeCTpaI/I-
BalOTC4. B JNTaHHOM cnyqae B UTOT'OBOM MaCCHUBeE someAr‘r‘ay OCTaEeTCd BCero
nBa ssieMenTa ¢ nugexkcamu 0 u 1.

Ecau maccuB sBasgeTcs Hen3aMeHIeMbIM (XPAaHUTCS B KOHCTAHTE ), TO MOJK-
HO MCIIOJIb30BAaTh MeTOIbI dropFirst() u dropLast(), Bo3Bpamalmme
HOBBIII MACCUB, B KOTOPOM OTCYTCTBYET HECKOJIBKO TIEPBBIX MJIN TIOCJIEHIX
anemeHTOB. [Ipn aTOM ecsin B kauecTBe mapameTpa B (PyHKIIMIO HUYETO He
nepeiaBaTh, TO U3 pe3yJbraTa ylajsdeTcs OJUH dJeMeHT. B mpoTuBHOM
cJIydae — CTOJIbKO 3JIEMEHTOB, CKOJIBKO TiepeiaHo B MeToz (siueTuHr 9.21).
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Jinctmur 9.21

1 let someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 // ymansem nocnepHui sneMeHT

3 someArray.dropLast() [1, 2, 3, 4]

4 // yhansem Tpu nepBblX 3/emMeHTa

5 var newArray = someArray.dropFirst(3) [4, 5]

6 someArray [1, 2, 3, 4, 5]

[Ipu ucrob30BaHUK JIAaHHBIX METOIOB OCHOBHOI MacCHB someArray, ¢ KO-
TOPBIM BBITIOJHSIOTCS OTIEPAIlUN, He MEHSIETCS.

Meroz contains() orpezesisieT GakT HATUYUS HEKOTOPOT'O AJIEMEHTA B MAC-
CHUBE M BO3BpaIaeT Bool B 3aBUCUMOCTH OT pe3yJbrata (JUucTunr 9.22).

JincTuur 9.22

1 let intArray = [1, 2, 3, 4, 5, 6] [i, 2, 3, 4, 5, 6]
2 // npoBepka CywecTBOBaHWUA 3/eMeHTa

3 let resultTrue = intArray.contains(4) true

4 let resultFalse = intArray.contains(10) false

Mertoy index0f() coobuiaeT MHAEKC EPBOIO BXOMKAEHHUI KCKOMOIO dJie-
MeHTa B pacCMaTpuBacMOM MaccuBe. Tak Kak HCKOMBIi 2JIeMEHT MOXKeT OT-
CYTCTBOBAaTh, METO/I BO3BPAIlaeT OMITMOHATIbHOE 3HaUeHWe (JTMCTUHT 9.23).
Ecam a;memeHT OTCYTCTBYET, TO BO3BpaiaeTcs nil.

Jinctuur 9.23

1 let intArray = [1, 2, 3, 4, 5, 6, 4, 5, 6] [i, 2, 3, 4, 5, 6,
4, 5, 6]

2 // nouck NepBOro BXOXAEHUS 31eMeHTa

3 let result = intArray.indexOf(4) 3

4 let resultNIL = intArray.indexO0f(99) nil

3HaveHue 4 TIepBHIN pa3 BCTpeYaeTcs B MacCuBe intArray B ajieMeHTe
c unziekcoM 3. 3uavenne 99 B MaccuBe intArray OTCYTCTBYET, B Pe3yJibTaTe
BO3BpalaeTcsa nil.

7151 ToncKka MUTHUMAJIBHOTO MW MaKCUMAJTbHOTO 3JIEMEHTAa B MACCUBE
HPUMEHSIOTCS T100aNIbHbIe METO/IbI minElement () u maxElement (). [Jan-
Hble METOABI pabOTAIOT TOJBKO B TOM CJIy4ae, eCJIM 9JeMEeHThl MaCCUBa
MOZKHO CPaBHUTH MeX Ly co00it (sucturr 9.24).

JIncTmur 9.24

1 let intArray = [3, 2, 4, 5, 6, 4, 7, 5, 6] [3, 2, 4, 5, 6, 4, 7,
5, 6]

2 // nOMCK MUHUMANbHOIO 3NeMeHTa
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3 intArray.minElement() 2
4 // NoucK MakKCWUMaJIbHOrO 3J/1IeMeHTa
5 intArray.maxElement() 7

MPUMEYAHME ConocraBnsaTb MOXHO 3HAYEHUS! TEX TUMOB AAHHbIX, KOTOPbIE SBMSI-
I0TCS XeLUMpyeMbIMU, TO €CTb B HUX AO/DKEH NMPUCYTCTBOBaTb MYHKLMOHAN BbIYMC/IEHUS
Xewa Ans 3HayeHusl. bonblWMHCTBO (yHAAMEHTaNbHbIX TUMOB AaHHbIX MOAAEPXKMBAOT
XewvpoBaHue. Xew obecneymBaeT BO3MOXXHOCTb CPaBHEHUS (COMOCTABMEHUS) pa3ny-
HbIX 3HAYEeHMI OAHOrO M TOro e Tuna. Mpu ero BbIYMC/IEHUM COBCTBEHHOE 3HaueHue
napameTpa rno creumnanbHOMy anroputMy npeobpasyeTcs B YUAC/IOBOE 3HAYEHWE U NMOMe-
LaeTca B cBOMCTBO hashValue napameTtpa. [na AocTyna K Xelly napameTpa AoCTaTouHO
BbI3BaTb yYKa3aHHOE CBOWCTBO:

var a: Float = 3.5
a.hashvValue // 1 080 033 280

[aHHbIl hyHKUMOHAN obecneunBaeTcst CTaHaapTHbIM ana Swift npoTokonom Hashable.
O TOM, YTO Takoe MPOTOKOJbI U KakK UX MPUMEHSTb A COBCTBEHHBIX pa3paboToK, Bbl
y3HaeTe nosxe.

Y1oObI U3MEHUTD MOPAZIOK CJie/I0BaHMA BCEX 9JIEMEHTOB MaCCHBa Ha ITPO-

THBOIOJIOKHBI, HCITOJMB3YHTE METOI reverse (), Kak MOKa3aHO B JINCTHH-
re 9.25.

Jinctuur 9.25
1 var someArray = [1, 3, 5, 7, 9] [1, 3, 5, 7, 9]
2 someArray.reverse() ReverseRandomAccess

Collection<Array<Int>>

YnuBuUTEIHHO, HO METOJL reverse () BO3BPAIaeT BOBCE HE MACCUB THIIA
[Int], a HEKOE HEM3BECTHOE HAM 3HAY€EHIe TuIla ReverseRandomAccessCol -
lection. DTo 0/HA U3 UHTEPECHENIINX 0cobeHHOoCTel a3bika Swift. O ToMm,
YTO 9TO 32 TUII JAHHBIX U KaK M3 HErO MOJYIUTh TPUBBIUYHBIN MAaCCHB, Mbl
MOTOBOPYM B CJIEAYIONINX pasfiesiax.

9.2. Habopel

Ob6bsiBneHne Habopa

Hab6op — 310 HeynopsaoueHHas KOJIEKIMA YHUKAJbHBIX 3JIEMEHTOB.
B or/imune 0T MacCUBOB Y 3JIEMEHTOB HaOOPa HET KaKOTO-11ub0 OIpese-
JIEHHOTO TIOPSIIKA CJIEJ0BAHMSI, BasKeH JIMLIb (PaKT HAJUYUSA HEKOTOPOTO
sHauenus B HaGope. OnpeseaeHHOe 3HAUEHKE 3I€MEHTa MOKET CyLIe-
CTBOBATh B HEM JINIIb €UHOKIBL, TO €CTh KaKA0€ 3HAYEHNE B IIpeenax
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otHOro HAabopa J0JKHO GBITH YHUKAIBHBIM. BO3MOKHO, B PyCCKOSA3BIY-
HOIl IOKYMEHTAI[UU 110 sI3bIKY Swift BbI BcTpedasn [pyroe HazBaHue
HabOPOB — MHONCECNEA.

Wcxons n3 orpeaeeHnA Ha60pa SCHO, YTO OH ITO3BOJIAET CO6paTb MHOJKE-
CTBO YHUKaJbHBIX 3HAaYEeHUN B Ipeaesrax 0JJHOTO XpaHWJIrIIA.

[IpencraBbTe, YTO BBI IPE/TIOKUIIN IPY3bIM COBMECTHBIN BbI€3/ HA TTPH-
poxy. Ka/plii u3 HUX I0JKEH B3SITh ¢ c000it opHo-1Ba 6Jito1a. Bor mory-
gaeTe coobIIeHIe OT TEPBOTO TOBAPUIIA, YTO OH BO3BMET XJieb U OBOTITH.
Bropoii npyr rotoB mpuBe3TH TyIeHKY U Boy. Bce moctynuBiiie 3Have-
HUSI BBI TIOMEIIAETE B OTAEIbHBIN HAO0D, 4TOOB M30eKaTh TyOJIUPOBAHIS
6soa. B Bamem Habope yxke 4 sjeMeHTa: "Xne6", "Osowm", "TyweHka"
u "Boga". TpeTuii Apyr uyTh Mo3zxe coOBIIALT, UTO TOTOB B3SATh MsICO
u oo, OHAKO MPH TOTBITKE TOMECTUTh B HAOOP 2JIeMEHT "OBown™
BO3HUKHET MCKJIOYUTENbHAS CUTYALMS, [IOCKOJIbKY JaHHBII 2JIeMEeHT
yoKe TIPUCYTCTBYeT B Habope. M mpaBuibHO, 3a4eM BaM HYKEH BTOPON
Ha6op oBoIIEH!

Ha6op cosmaetcst ¢ momotiwio tumepaia nabopa. B minaHe cuuTakcnca

OH UEHTHYEH JTUTEPALY MACCUBA, HO IIPU 3TOM TapaHTHPYET OTCYTCTBUE
nyOJIMKATOB 3HAYEHUIA.

CUHTAKCUC

[3HayeHue_1, 3HayeHue_2, ...,3HayveHue_N]

Jlutepan Habopa yka3biBaeTCs B KBaApaTHbIX CKOOKaX, @ 3HaYeHWsl OTAENbHbIX 3/1eMeH-
TOB B HEM Pa3fensoTcs 3ansTbiMK. JIuTepan MOXET COAEpXaTb NPOU3BOIbHOE KONnYye-
CTBO YHUKaAJIbHbIX 3/1EMEHTOB OAHOI0 TUMa.

MPUMEYAHME Tuvn aaHHbIX 371eMEHTOB Habopa A0MKEH ObITb XELMPYEMbIM, TO €CTb
noaaepxveaTtb npoTokon Hashable.

ITpu cospanuun Habopa HeOOXOAMMO SIBHO YKa3aTh, UTO CO3AAETCS UMEHHO
na6op. Eciu mepemennoii nepenath aurepas Habopa, To Swift pacrosuaer
B HEM JIMTEPaJl MAacCHBa U BMeCTo Habopa OyzeT cosziaH MaccuB. B ¢Bssu
€ 9TUM HEOOXOLUMO:

O Jwmbo SBHO yKa3aTh THUII JAHHBIX HAOOPa € UCIIOIb30BAaHUEM KOHCTPYK-
n Set<TunaHHbiX>, T/€ TUNAAHHBIX — THUII 3JIEMEHTOB CO3/[aBaeMOTO
Habopa;

Q aubo MCIOoIb30BaTh (DYHKIUIO Set<TunfaHHbix>, KOTOPOI B KauecTBe
BXO/THOTO TIepe/iaeTcst TapaMeTp arraylLiteral, cozepsraniuii mepedeHb
AIEMEHTOB Habopa.
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Tun ganubix Ha6opa — Set<TunJaHHbIX>.

Eciu HeT HEOOXOAMMOCTU SIBHO YKa3bIBaTh TUII JaHHBIX 3HAYECHUN CO-
3/1aBaeMoro Ha6opa, MO’KHO HCIIOJIb30BaTh KJIIOYEBOE CJIOBO Set 6e3 KOH-
CTPYKIIUU < TunJlaHHbIX>.

MPUMEYMAHME [na co3paHus HeuMsMeHsieMoro Habopa ucnonb3yite onepaTop let,
B MHOM Cly4yae — orepaTop var.

B smcrunre 9.26 mpoeMOHCTPUPOBAHBI BCe BOBMOKHBIE CITOCOOBI CO3/1a-
HUsT HaOOPOB.

JIncTuur 9.26

1 /* Habop, CO3[aHHLIN NyTeMm

2 ABHOro ykasaHus Tuna */

3 var dishes: Set<String> = ["xne6", "osowu", {"oBowyu", "myweHka",
"TyweHka", "Boga"] "600a", "xne6"}

4 /* Habop, co3AaHHbli 63 ABHOro

5 yKasaHus Tuna [aHHbIX */

6 var dishesTwo: Set = ["xne6", "osowu", {"oBowyu", "myweHka",
"TyweHka", "Boga"] "60da", "xne6"}

7 /* Habop, CO3A4aHHbIi C MOMOWbH

8  OYHKUMM MpU ABHOM

9 yKasaHuuM TUna AaHHbIX*/

10 var members = Set<String>(arrayLiteral: {"3HekuH", "O6u BaH",
"3HekuH", "06u Baw", "Mopa") "Hoda"}

11 /* Habop, CO3[aHHbIA C MOMOLbH

12 ¢yHKuUMM 6e3 ABHOro ykasaHuA

13 Tuna AaHHbIX */

14 var membersTwo = Set(arrayLiteral: "3dHekun", {"3HexkuH", "06u BaH",

"06u Ban", "Moma") "Hoda"}

B niepemMeHHBIX members, membersTwo, dishes, dishesTwo XpaHsTCst HAGOPHI
YHUKQJIbHBIX 3HAYCHU.

CospgaHune nycroro Habopa

[Tycroii nabop, To ecTh HABOP, 3HAYEHKME KOTOPOTO HE UMEET JIEMEHTOB,
CO3/IAeTCSI ¢ TIOMOIILIO MTYCTOTO JnTepaia Habopa [ ]. Ber Takike Moskere
nepe/IaTh JAaHHBIH JTUTEPA JITIsT yIaJIeHUs BCEX CYIECTBYIONINX 2JIEMEHTOB
nabopa (suctunr 9.27).

Jinctuur 9.27

1 // Habop cO 3Ha4vyeHuAMK
2 var dishes: Set<String> = ["xne6", "osown"] {"oBowyu", "xne6"}
3 // co3paHue nycTtoro Habopa
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4 var members = Set<String>() []
5 // yhaneHue Bcex 3anemeHTOB Habopa
6 dishes = [] []

[JocTyn K Habopy 1 MoandmrKaums Habopa

Tak kak H3.60p — 9TO HEYIIOPpAAOY€HHAasI KOJIJIEKIIUSA 9JIEMEHTOB, HE UME-
IoIgasa KaKux-a160o NHIEKCOB NJIN KJIIO‘iefI, 06ecnqu/IBa10m1/1x AOCTYIT
K 3BHAY€HHAM, TO UCIIOJIb30BaHNE€ CUHTaKCHCa Ca6CKpI/IHTOB HEBO3MOKHO.

JIJtst co3mammst HOBOTO 3HAYEHMST B Habope TPUMEHSIETCST METOTT insert (),
KOTOPOMY Tlepe/laeTcst co3ziaBaeMoe 3Hauenue (sucturr 9.28).

Jinctunr 9.28

1 // co3paem nycToi Habop

2 var musicStyleSet: Set<String> = [] [1

3 // BnobaBnaem K HeMmy HOBbI1 31eMeHT

4  musicStyleSet.insert("Jazz") "Jazz"

Jlist yianeHust sieMenTa 13 Habopa UCIoNb3yeTcst MeTo/| remove (), KOTO-
PBII y/IaJIsieT 3JIEMEHT € YKA3aHHbIM 3HAYEHUEM 1 BO3BPAIIAET y/IaleHHOEe
3HAYEHUE UK nil, ec/u yaassieMOro SIeMeHTa He CyIecTByeT. TaksKke Bbl
MOJKeTe 3a/1eHcTBOBaTh MeTo | removeAll () /ISt yaJleHUs BCEX 9JIEMEHTOB
Habopa (suctusr 9.29).

Jinctuur 9.29
1 // co3paHue Habopa CO 3HaYeHMAMU
2 var musicStyleSet: Set<String> = {"Jazz", "Hip-Hop", "Rock"}

["Jazz", "Hip-Hop", "Rock"]

// yhanaem OAWH U3 S1eMeHTOB
musicStyleSet.remove("Hip-Hop") "Hip-Hop"
musicStyleSet {"Jazz", "Rock"}
// yBanaem HecywecTBYWWUIA dNeMeHT
musicStyleSet.remove("Classic") nil

// yhansem Bce 3/1eMeHTbl Habopa
musicStyleSet.removeAll() []

VW oONGOUBANW

ITpoBepka (haxTa HATIMYMST 3HAYEHVST B HAOOPE OCYIIECTBISETCS METOIOM
contains (). /laHHbIiT MeTO/ BO3BpAIIaeT 3HAUEHIE TUTIA Bool B 3aBUCHMO-
CTH OT pe3yJibrata npoepku (sinctur 9.30).

Jinctuur 9.30

1 // co3paem Habop
2 var musicStyleSet: Set<String> = ["Jazz", "Hip-Hop", "Rock", "Funk"]
3 // npoBepka cywecTBOBaHUA 3HayeHUAs B Habope
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4 if musicStyleSet.contains("Funk") {

5 print("Tbl NwbUwWbL Xopowykw My3biky™)
6 } else {

7 print("nocnywain 10, 4TO A Cnywaw")
8 '}

Koncoun:

Tbl N06UWL XOPOWYH My3bIKY

BasoBble CBOWCTBA M MeTOAbI HA6OPOB

Panee Mmbr CpaBHHUBaJJIN Ha60pr C MaTeMaThu4YeCKMMU MHOKeEeCTBaMU.
Pasznnunbie HaGOPBI, KAK U MHOKECTBA, MOTYT COAEPKATD MEPeceKalo-
Mecs U HellepeceKalommecs Meskay coboii snadenust. Swift mosposser
[OJIy4aTh 3HAYEHM TaKMX HAaOOPOB B 3aBMCHUMOCTH OT HOTpebHOCTEl
paspaboTuuKa.

B smctunre 9.31 co3maTcs TP PasiMUHBIX HEJT0YNCICHHBIX Habopa
(puc. 9.1). Onun 13 HaGOPOB COAEPIKUT YETHBIE YKCJIA, BTOPOil — Hever-
HbIe, TPETUl — Te U JPyrue.

Jinctunr 9.31

1 // Habop C 4YeTHbiMM UUdpamu

2 let evenDigits: Set = [0, 2, 4, 6, 8]

3 // Habop C HeyeTHbIMM UuUdpamu

4 let oddDigits: Set = [1, 3, 5, 7, 9]

5 // Habop cO cMewaHHbIMK LUudpamu

6 let differentDigits: Set = [3, 4, 7, 8]

B Habopax CyIIeCTBYIOT KaK YHUKAIbHBIE, TAK U OOII[HE 3JIEMEHTBI.

TR
oddDigits

evenDigits

differentDigits

Puc. 9.1. Tpy Habopa LeNOUYNCIEHHbIX 3HAYEHNI
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i nByX n106bIX HAGOPOB MOMKHO IIPOU3BECTHU CJIEAYIOIINE ONepaluy
(puc.9.2):

O [Mouyunts Bee obiue 1yist 000X HAOOPOB dJIeMEHTHI (intersect).

Q [Moayuurs Bce Henmepecekatuecs (He o01re) 1ast 000ux HaboOPOB
asieMeHThI (exclusiveOr).

Q [Moayunts Bee ameMenTs 000ux HaGopoB (union).
Q IHosyunutb pasHUIly 5J€MEHTOB, TO €CTb JIEMEHTDI, KOTOPbIE BXOJAT
B IIePBBII HAOOP, HO HE BXOAAT BO BTOPOH (subtract).

a_incersect(h) a_exclunsiveOr(h)

O

a.union(b} a.subtract(b)

Puc. 9.2. Onepauun, NnpoBoaMMble C Habopamu

ITpu ucnonb3oBaHUM MeTOAA intersect() cosmaercss HOBbIN HAbOP, CO-
JepsKaliii 3HaYeHus, ob1ine 11 AByX Habopos (nuctuHr 9.32).

Jinctunur 9.32
1 var inter = differentDigits.intersect(oddDigits).sort() [3, 7]

O6paTuTe BHUMAaHKE, YTO B JAHHOM IIPUMepE BIIEPBbIE B OJHOM BbIpa-
JKEHUU UCTIOJIb30BAaHA I[ETI0YKA BI3OBOB METO/I0B intersect() u sort().

B pesysbraTe BBI30Ba METOIA sort () BO3BpAINIAeTCs OTCOPTUPOBAHHBIHN
MacCUB, B KOTOPOM HaWMEHbIINE 3HAYeHUsI PAcIoylaraloTcs MePBbIMU.
JlaHHBIN METO/ BO3BpAIlaeT KMMEHHO MACCHB, TAaK KaK HAOOp — 3TO HEyTIOo-
pS0YeHHAS KOJJIEKIINS, T/le TIOHATHE MOPSI/IKA CJIeIOBAHS 3JIEMEHTOB
OTCYTCTBYET.
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MPUMEYAHMUE CyTb paboTbl Lienoyek BbI30BOB 3aK/IHOHAETCs B TOM, YTO eC/N Kakas-
Mbo yHKUMSA, METOA UM CBOMCTBO BO3BPALLAOT 06bEKT, Y KOTOPOro ecTb CBOM CBOM-
CTBa WM METOAbI, TO MX MOXHO BbI3blBaTb B TOM )€ CaMOM BblpaXKeHUW. iMHa uenoyek
BbI30Ba (KOIMYECTBO BbI3bIBAEMbIX CBOMCTB U METOAOB) MOXET ObITb MPOU3BOSILHON.

Jluist monydeHust Bcex HeNepeceKarommuXcs 3HAUeHN CITYKUT METO/]
exclusiveOr (), nmpejcTaBiIeHHbIN B TucTUHTe 9.33.

Jiuctmur 9.33

1 var exclusive = differentDigits.exclusiveOr [1, 4, 5, 8, 9]
(oddDigits).sort()

Jliist TIosTyueHnst Beex aJIeMeHTOB 13 000uX HabOpOB IpUMEHsIeTcss 00b-
eIUHSIONI MeTo/| union (), Kak ITOKa3aHo B IUCTUHTe 9.34.

Nuctunr 9.34
1 var union = evenDigits.union(oddDigits).sort() [e, 1, 2, 3, 4,
5,6, 7, 8 9]

Meroj subtract() Bo3Bpal[aeT BCe AIE€MEHTDI IIEPBOTO MHOKECTBA, KOTO-
pble He BXOST BO BTOPOe MHOKECTBO (sincTuHT 9.33).

Nnctuur 9.35
1 var subtract = differentDigits.subtract(evenDigits).sort() [3, 7]

SKBMBaNEHTHOCTb HAabopoB

Ha puc. 9.3 uso6paskennl Tpu Habopa: aSet, bSet u cSet. B nabopax npu-
CYTCTBYIOT KaK YHUKaJIbHbBIE, TaK Kak 1 obuue anementsl. Habop aSet —
9TO cynepHabop a1t Habopa bSet, Tak Kak BKJIIOYAET B ceOst BCE DJIEMEHTBI

—
s
4l
aset
ST
bSet
\"“‘H-._“-—-_._ﬂ-"

Puc. 9.3. Tpu Habopa 3HauYeHUit C pasnIMyHbIMU OTHOLLEHWUSIMU APYT C APYroM
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us bSet. B To ke Bpemst Habop bSet — 910 cy6Ha60p (MK IIOAHAO0D) AJIs
aSet, Tak Kak BCe 3JIEMEHTBI bSet cyIecTByoT B aSet. Habopbi cSet u bSet
SIBJITIOTCST HETIEPECEKATOTIIMICS, TaK KaK ¥ HUX HET OOIINX TEMEHTOB,
a HaboOPBI aSet U cSet TMePeCEKAONIIECs, TAaK KaK UMEIOT 00TIHE 2JIEMEHTHL.

JlBa Habopa CUNUTAIOTCSA HSKBUBAJEHTHBIMU, €CJIU Y HUX OJUH U TOT K€
HabOP 2TEMEHTOB. DKBUBATIEHTHOCTH HAOOPOB MPOBEPSIETCS ¢ TOMOTIIBIO
oTIepaTopa SKBUBAJIEHTHOCTH (==), KaK TTOKa3aHo B JUcTHHTE 9.36.

Jiuctmur 9.36

// co3paem Habop ¥ ero Konwuw
var bSet: Set = [1, 3]
var copyOfBSet = bSet
/* B Habopax bSet u copyOfBSet opuHakoBbli cocTaB
3n1eMeHToB. [lpoBepuMM UX SKBUBANEHTHOCTb */
if bSet == copyOfBSet {
print("Habopbl 3KBUBaNEHTHbI")

NGOV ANWNR

}

KoHncon:
Habopbl 3KBUBaNEHTHbI

Camoe BaKHOeE, 4TOODBL 1Ipr Co3/1aHnn Ha60pa BBl He 3a0blBa/Il UCIIOJIb-
30BaTh KJIIOUEBOE CJIOBO Set, MHaUYe B Pe3yJibTaTe 6y[[€T CO3/1aH MaCCHUB.

Mertoz isSubsetOf () ompeessiet, IBIsieTCst JIn OJH Habop cyOHAGoPOM
JIpyroro, kak bSet st aSet (smctunr 9.37).

Jiuctuur 9.37

1 var aSet: Set = [1, 2, 3, 4, 5]

2 var bSet: Set = [1, 3]

3 if bSet.isSubsetOf(aSet) {

4 print("bSet - 3710 cy6bHabop Ans aSet")
5}

Koncoun:

bSet - 3710 cybHabop ana aSet

Meton isSupersetOf () BbIUMCILET, ABIASACTCA JIU Ha60p cynepuabopom
st ipyroro Habopa (ymactunr 9.38).

Jinctuur 9.38

1 var aSet: Set = [1, 2, 3, 4, 5]

2 var bSet: Set = [1, 3]

3 if aSet.isSupersetOf(bSet) {

4 print("aSet - 3To cynepHabop ans bSet")
5}
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Koncoun:
aSet - 5To cynepHabop ana bSet

Mertop isDisjointWith() ompesessieT, CymecTBYIOT Jii B IBYX Habopax
001ITIIe 2JIEMEHTHI, U B CJIyYae WX OTCYTCTBHUS BO3Bpalaer true (Jvc-
tuar 9.39).

Jinctuur 9.39

1 var bSet: Set = [1, 3]

2 var cSet: Set = [6, 7, 8, 9]

3 if bSet.isDisjointWith(cSet) {

4 print("Habopel bSet u cSet He nepecekawTcsa")
5}

Koncob:

Habopbl bSet u cSet He nepecekatwTca

MeTtozmbr isStrictSubsetOf() n isStrictSupersetOf() onpemessior, sSB-
ngercs Habop cyOHaGopoM WU CylepHabopoM, He PaBHBIM YKa3aHHOMY
MHOXKecTBY (smuctuar 9.40).

Jinctuur 9.40

var aSet: Set = [1, 2, 3, 4, 5]

var bSet: Set = [1, 3]

if bSet.isStrictSubsetOf(aSet) {
print("bSet - cybHabop ana aSet")

}

if aSet.isStrictSupersetOf(bSet) {
print("aSet - cynepHabop ans bSet")

ONGAOAUNNWNR

}

KoHcob:

bSet - cy6bHabop ana aSet
aSet - cynepHabop ana bSet

9.3. Cnosapwu

ObbsaBneHne cnosaps

CﬂOBapb — 9TO HEeYIopAA0Y€HHasA KOJJVIEKINA 3JIEMEHTOB O/IHOTO 1 TOI'O JKe
TUIIQ, 1A IOCTYTIa K 3HAYECHUAM KOTOPBIX NCIIOJIb3YIOTCA KIIIOYN. Kamamﬁ
JJIEMEHT CJIOBaps COCTOUT M3 YHUKAJbHOTO KJTIO4a, KOTOprfI YKa3bIBA€T Ha
[[&HHI)IfI 9JIEMEHT, U 3HAYECHU . B xauecTBe kiioua BBICTYITA€T HE aBTOMa-
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TUYECKM yCTaHaBIMBAEMbIH NH/IEKC (KaK B MACCUBaX ), & YHUKAJIbHBIN /17151
CJIOBApst JINTEPAIT TIPOU3BOJILHOTO TUIIA, YCTAHABJIUBAEMbII pazpaboTy-
koM. Halle BCero KJI04u — 9T0 CTPOKOBDLIE JINTEPAJIBL.

MPUMEMAHME YHuKanbHble KNOYM crioBapeit He 06s3aHbl UMeTb Tun String. OcHOB-
Hoe TpeboBaHwue, 4Tobbl 3HaYeHWe T1na MOorsio CTaTb KOYOM, COCTOMT B TOM, YTO AaH-
HbI TUN JOMKEH ObITb XELUMPYEMBIM.

Jlpyrumu ciioBamMu, ecJiv KaK/IbIi 97IeMEHT MacCHBa — 3TO Mapa WHAEKC—
3HAYEHUE, TO KAXK/BIH 3JIEMEHT CJIOBapsl — HTO Tapa KIou—3HadyeHue.
Wpest cioBapeil B ToM, 4TOOBI MCITOJIb30BaTh YHUKAJIbHBIE TPOM3BOJIbHBIE
KJIIOUM JIJIsI IOCTYTIAa K 3HAUEHUSIM, TIPH 3TOM, KaK U B HAOOpax, MOPSIIOK
CJIEJIOBAHMS 2JIEMEHTOB HE BasKEH.

3HaueHue CJIOBaps YyCTaHaBJIMBAECTCA C IIOMOIIBIO JINTEPaJia CJI0Bap:.

CUHTAKCUC
[knwy_1:3HadeHne_1, KAWY_2:3HayeHue_ 2, ...,
Knw4_N:3HayeHue N]

Jlutepan cnosapsi ONWUCbIBAET 3/IEMEHTbI CNOBaps. OH 3anucbiBaeTcs B KBaApaTHbIX
ckobkax, a YKa3aHHblE B HEM 3/1IEMEHTLI Pa3aenstoTca 3andaTbiMU. Ka)K,ElbIl\/lI SNIEMEHT —
3TO Mapa K4Y—3HavyeHne, rae K4 oTaeneH oT 3Ha4yeHns ABOETOYMNEM.

NMPUMEYAHME [ins co3gaHusl HEU3MEHSIEMOTO CI0Bapsl UCMosb3yliTe onepatop let,
B MPOTUBHOM C/ly4ae — onepaTop var.

[Ipumep cosnmanus cioBaps npuse/ieH B iuctunre 9.41.

Jiuctuur 9.41
1 var dictionary = ["one":"oguH", "two":"gBa", "three":"Tpu"]

CrioBapb dictionary coziep:KuT TpU dJieMeHTa. 37ech one, two U three —
3TO KJIFOUH, KOTOPBIE CJYKAT /I TOCTYIIA K 3HAYEHUSIM CJI0Bapst. Tutom
JAQHHBIX KJIOYel, KaKk U TUIIOM JIaHHBIX 3HAYeHU cjioBaps, ABJseTcs
String.

ITpu HOTIBITKE CO3AAHUS CJIOBAPSI C IBYMsI OJIMHAKOBBIMHE Kitouamu Xcode
coobmuT 06 ormmoKe.

B3anmopnencTeue ¢ aneMeHTaMm cnoBapH

Kak ormeuasnoch patee, JOCTYII K 9JIeMEHTaM CJI0OBapsl IPOUCXO/IHUT € 110~
MOIIBIO YHUKAJIBHBIX KItoueil. Kak u nmpu pabore ¢ MaccuBamu, KJIOYN
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NpeIHa3HAYEHBI HE TOJIBKO JIJIS TI0JTyYeHUsT 3HAYEHU T 91eMEHTOB CI0Baps,
HO U JI71 X U3MeHeHus (JucTuHr 9.42).

Jinctuur 9.42
1 var countryDict = ["RUS":"Poccus", "BEL": ["BEL": "Benapycws",
"Benapycb", "UKR":"YkpauHa"] "UKR": "YkpauHa",

"RUS": "Poccus"]

2 // nony4aem 3HayeHMe 3/eMeHTa

3 countryDict["BEL"] "benapyce”

4 // u3MeHsAeM 3HayeHue 3neMeHTa

5 countryDict["RUS"] = "Poccuitickas Oepepauua” "Pocculickas
®edepayusa”

6 countryDict ["BEL": "Benapycwv",
"UKR": "YkpauHa",
"RUS": "Pocculickasa

®edepayusa”]

ITpy u3MeHeHUHU 3HAYEHU C UCIIOJIb30BaHueM cabckpunita Swift Bosspa-
HIaeT ycTaHaIMBaeMOoe 3HaYCHNE TOTO HJIEMEHTA.

B pesyJbrare UCIIOJHEeHNA JaHHOTO Ko/la CJI0Bapb countryDict nmosryyaer
U3MeHEeHHOEe 3HaUeHue 3JIeMeHTa ¢ KJII04oM RUS.

Jliist OOHOBJIEHVSI 3HAYEHUST JIEMEHTA CJIOBAPSI MOKHO TAKKe UCIIOIB30-
BaTh MeToj1 updateValue(). Kak mokazano B simctunTe 9.43, TP ycTaHOBKE
HOBOTO 3HAYEHUS JJAHHBIN METOJI BO3BPAIIlAeT OMIUOHATIbHOE CTapoe 3Ha-
yeHue (Un nil, eciv 3HAYEHUA 110 U3SMEHSIEMOMY KJII0UY He CYIeCTBYeT).

Jinctuur 9.43
1 var countryDict = ["RUS":"Poccus", "BEL": ["BEL": "Bbenapycwv",
"Benapycb", "UKR":"YkpauHa"] "UKR": "YkpauHa",

"RUS": "Poccusa"]
2 // vW3MeHseM 3HayeHue 3/eMeHTa

3 countryDict.updateValue(value: "Poccuitickas "Poccus"
Oepepaumna", forKey: "RUS")
4 countryDict ["BEL": "Benapycwv",
"UKR": "Ykpauna",
"RUS": "Pocculickasa

®edepayusa”]
II]IH N3MEHCEHUA 3HAYEHUA B METO/] updateValue nepezaeTcda HoBO€e 3Ha-
YeHue dJIEMEHTa U ITapaMeTp forKey, B 3HAUYEHUU KOTOPOTO yKa3aH KJII04
N3MEHAEMOTI'O 3JIEMEHTa.

B orimmune ot BapHaHTa C NUCIIOJIb30OBAHNEM Ca6CKpI/IHTa I[aHHI)IfI METO/L,
BO3Bpallla€T HE HOBOE, a CTapO€ 3HaUY€HUNE JIEMEHTA CJI0OBapPAI.
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JLuist Toro 4TOObI CO3/IaTh HOBBIIT 9JIEMEHT B CJIOBApE, I0OCTATOYHO 3a/1€eli-
CTBOBATh CAOCKPUIIT C YKA3aHMEM HA HOBBIII HECYIECTBYIONIIIT KIIOY,
mepeziaB eMy Tpebyemoe srnadenve (JUCTHHT 9.44).

JNinctuur 9.44
1 var countryDict = ["RUS":"Poccua", "BEL": ["BEL": "Benapycv",
"Benapycb", "UKR":"YkpauHa"] "UKR": "Ykpauna",
"RUS": "Poccus"]
2 // co3paHue HOBOrO 3/1eMeHTa cnoBapsA
3  countryDict["TUR"] = "Typumusa" "Typyus"
4 countryDict ["BEL": "Benapycv",

"UKR": "Ykpauna",
"RUS": "Poccus",
"TUR": "Typuyus"]

[l ynasmenust HeKOTOporo asieMeHTa (TIapbl KIIOY—3HAYeHWE ) TIOCTATOYHO
MIPUCBOUTH YIAJISIEMOMY 3JIEMEHTY nil WJIM UCIIOJB30BATh METOJL remo-
veValueForKey, ykasaB K04 seMeHTa (TUCTUHT 9.45).

Jiuctunur 9.45

1 var countryDict = ["RUS":"Poccus", "BEL": ["BEL": "Benapycv",
"Benapycb", "UKR":"YkpauHa"] "UKR": "Ykpauna",

"RUS": "Poccusa"]

2 // yhaneHue snemeHTa cnoBapA

3  countryDict["UKR"] = nil nil

4 countryDict.removeValueForKey("BEL") "Benapyce"

5 countryDict ["RUS": "Poccusa"]

[Ipu ncriomp3oBannM MeTozia removeValueForKey Bo3BpaliaeTcs: 3Ha4eH1e
yIaas1eMOoro 9JIEMeHTa.

Eciu BbI momBITaETECH TONYYUTH JOCTYIT K HECYIECTBYIONIEMY 9JIEMEHTY
cJioBapsi, 3TO He IpuBeleT K omubke — Swift mpocto Bepret nil. D10
TOBOPHT O TOM, UTO JTI060E BO3BPAIAEMOE 3HAYEHIE HIEMEHTA CITOBAPST —
otrmonast (sicturr 9.46).

JIncTuur 9.46

1 var countryDict = ["RUS":"Poccuitckas ["BEL": "benapycs",
Oepepauma™, "BEL":"Benapycb", "UKR":"Ykpauna"] "UKR": "YkpauHa",
"RUS": "Pocculickas
O®edepayusa”]

2 // nony4yMm 3Ha4veHue 3nemMeHTa
3 let myCountry: String = countryDict["RUS"]! "Pocculickaa
Oedepayusa”
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Jlia npeobpasoBaHKs BO3BPALIAEMOT0 3HAYEHMS dJeMeHTa country -
Dict["RUS"] u3 Tuma String? B TUII String BBHITOJIHAETCA IPUHYAUTEIb-
HOE U3BJICUCHIE 3HAYCHIA.

SIBHOe yKa3aHue Turna AaHHbIX CroBaps

Tun gaHHBIX 5I€MEHTOB CJI0BaPs COAEPKUT B cebe ABa TUIIA JaHHBIX: THII
KJIFOYA W TUT 3HaueHust. Tak jke Kak 1 mpu paboTe ¢ MaccuBaMu 1 Habopa-
MU, BbI MOJKETE SIBHO yKa3aTh 3HaYE€HUE THITA TAHHBIX KOJUIEKIIUH, HO TIPU
HTOM HeOOXOAUMO 3a/IaTh TUIIbI JAHHBIX M VIS KJIIOYA, U J1JIsT 3HAYEeHUSL.

CUHTAKCUC
var uma_cnoBapa: Dictionary<TunKnwya:Tun3HaveHunsa>
var uma_cnoBapa: [TunKnw4ya:Tun3HaveHua]

Twn cnoBapsi B 3TOM criydae paBeH [TunKntoya: Tun3HaueHusi] (C KBaapaTHbIMU CKObKa-
mu) nnm Dictionary<TunKntoya:Tun3HayeHust >. Oba BapuvaHTa ykasaHusi TUMa AaHHbIX
pPaBHO3HAYHbI.

OObaBIEeHHBIH CJIOBApb, IIpeXK/1€ 4eEM C HUM MOKHO 6yz[eT B3aMMOJIENCTBO-
BaTb,ﬂOHXKH{6bHI>HHHHMaHHSHpOBaH.

Co3paHue nycToro crnosaps

Jlsist TOrO 9TOOBI CO3/IATD MY CTOI CJIOBAPD, OH JIOJIKEH OBITh MHUIHAT3H-
poBaH 3HaYeHNEM 0e3 2TEMEHTOB. ITO JETAETCS € TIOMOIIHI0 KOHCTPYK-
1y [ : ], KOTOpasi Kak pa3 U siBJISIETCS] JIUTEPATIOM CJIOBAPSI, HE UMEIOIIEr0O
aneMeHToB (sctunr 9.47).

Jinctuur 9.47
1 var emptyDictionary: [String:Int] = [:] [:]
2 var AnotherEmptyDictionary: Dictionary<String,Int> = [:] [:]

C moMOIIbI0 KOHCTPYKITUH [ : ] MOKHO TaKyKe YHUYITOKUTD BCE DIIEMEH-
TBI CJIOBapsl, €CJU MIPUCBOUTH €€ CJI0BapIo B KauyecTBe 3HadYeHUs (JIHC-
tunr 9.48).

Jinctuur 9.48

1 var countryDict = ["RUS":"Poccuitckas ["BEL": "benapycs",

Oepepaumna”, "BEL" : "Benapycb", "UKR":"YkpauHa"] "UKR": "YkpauHa",
"RUS": "Poccuiickasa
O®edepayus”]

2 countryDict = [:] [:]

3  countryDict [:]
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MPUMEYAHUE 3HauyeHus B CriOBape XpaHATCS BOBCE HE B TOM MOPSAKE, B KAKOM Bbl
nx TyAa nomewanu. CnoBapu — 3TO HE MacCHBbl, OHW HE SBASIOTCS YNOPSAOHEHHBIMU
KonnekuusmMu. Bbl He MoxeTe f06aBUTbL 3NEMEHT B KOHEL, C/i0Bapsi, Bbl MPOCTO Aobas-
NisieTe HOBbI 3M1eMeHT, a Swift caMOCTosTeNbHO peLlaeT, Ha Kakytlo Mo3vLUMI0 B JaHHOM
CoBape ero noMecTuTb.

ba3oBble CBOWCTBa M METO/AbI C/IOBapeMn

CiioBapu, Kak ¥ MacCHBbI ¢ HabopaMu, UMeIOT GOJIbIIOE KOJUYECTBO
CBOfICTB 1 ME€TO/JO0B. C HEKOTOPBIMU N3 HUX BbI YK€ IMTO3HAKOMUJINCH.
Haubonee BakHble M3 OCTABLIMXCS MbI CefiUac pacCMOTPHM.

CBoiicTBO count BO3BpallaeT KOJIMYECTBO 2JIEMEHTOB B coBape (Jmc-
tunr 9.49).

Jinctuur 9.49

1 var someDictionary = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 // KO/MMYecTBO 3/1eMeHTOB B c/ioBape

3 someDictionary.count 5

Ecm cBoficTBO count paBHO HYJIIO, TO CBOMICTBO isEmpty Bo3Bpariaer true
(mmuctunr 9.50).

Jinctuur 9.50

1 var someDictionary: [Int] = [] [1

2 someDictionary.count 7}

3 someDictionary.isEmpty true

[Tpu HEOGXOAMMOCTH Bl MOKETE MOJIYYUTH BCE KITIOUH VU BCE 3HAYCHMS
CJIOBapsI ¢ MOMOIIIBIO CBOHCTB keys u values (siuctunr 9.51).

Jiuctmur 9.51

1 var countryDict = ["RUS":"Poccuiickas ["BEL": "Bbenapycv",
Oepepaumna™, "BEL":"Benapycb", "UKR":"Ykpauna"] "UKR": "Ykpauua",
"RUS": "Pocculickasa

®edepayusa”]

2 // Bce kawuu cnoapAa countryDict

3 var keys = countryDict.keys LazyMapCollection
<Dictionary<String,
String>, String>

4 // Bce 3HayeHus cnoeapsa countryDict

5 var values = countryDict.values LazyMapCollection
<Dictionary<String,

String>, String>
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ITpu BHI30OBE cBO¥icTBa keys mian values Swift Bo3BpalaeT He MacCuB,
HabOP WJIK CJIOBAph, a 3HAYEHIe HEKOero Tuiia LazyMapCollection. C mo-
TOOHBIM TTOBEIEHITEM MBI BCTPEUYAIICH PaHee, KOT/a NCTOTb30BaIN (HyHK-
1UIO reverse() /U1 U3MEHEHU MTOPS/IKA CJIeIOBAHUS 3JIEeMEHTOB MacCHBa
Ha o6parHbiil. O TOM, YTO 3TO TAKOE, MBI TIOTOBOPHUM B CJIEYIOIIEN rIaBe.

3apaHue

1. Cospuaiite ncesponnm Chessman st tuma caosaps [String:(alp
ha:Character,num:Int)?]. JlaHHBI TUIT OITUCHIBAET IAXMATHYO
¢urypy Ha nTpoBOM MoJe. B Kirfoue cioBaps 10IKHO XPAaHUTBCS
uMs1 hUrypbl, HapuMep «bBestbiii KOpoJiby, a B 3BHAUEHUH — KOP-
TEJK, YKa3bIBAIOIIUI HA KOOPAUHATHI (DUTYPHI HA UTPOBOM IIOJIE.
Ecam BMecTo KopTeska HaxoauTes nil, aTo o3uavaer, purypa
y6uta (He MMeeT KOOPAUHAT Ha UTPOBOM IOJIE).

2. CoszpaiiTe iepeMeHHbII cJI0Bapb Chessmans Tuma Chessman 1 Jio-
GaBbTe B HETO TPH MPOU3BOJIbHBIE (DUTYPBI, OJ[HA U3 KOTOPHIX HE
JIOJIZKHA UMETh KOOP/IMHAT.

3. CospaiiTe KOHCTPYKIMIO if-else, KOTOpas IPOBEPSIET, yOUTa JIK
nepeannas eit purypa (37aeMeHT caoBapsi Chessmans), 1 BbIBO-
JIAT Ha KOHCOJIb HH(pOPMAINio 100 0 KOOpAWHATAX (BUTYDPHI,
00 0 ee OTCYTCTBUU HA UTPOBOM IIOJIE.

4. JIng nosrydeHrs KOOPAMHAT TepelaHHOM (DUTYPBI UCTIOTIb3YHTE
OTIIIMOHATBHOE CBSI3BIBAHME.

5. Coxpanure ZaHHYIO IIPOTPAMMY, TaK KaK Mbl BEDHEMCS K HE
B TIOCJIE/TYTOTIEM.



YnpasneHne noToKoM.
[loBTOpEHUS

Panee Mbl Hauamm M3y4yaTh TeMy yIIpaBJIeHUS TOTOKOM, B KOTOPOW1 pac-
CMOTpEJIN OTIePaTOPDI, TIO3BOJIAIONNE MEHSATD BBIIOJHEHNE KO/A B 3aBU-
CHMOCTH OT YCJIOBUH, BO3HUKIIKX B X0/Ie PABOTHI TIPOrpaMmbl. B 1anHOI
rJIaBe OMMCHIBAIOTCS MEXaHNU3MbI, TIO3BOJISTIONINE IUKINTHO BBITIOTHSITH
passuHbie GJIOKU KOJIA U YIIPABJISITh TaHHBIME TIHKJIAM.

[[ukn4HOE BBHIIOJIHEHHE KOla 00eCIIeYNBACTCST ONEPAmopamiL nosmope-
nust. Swift pejiaraer Bcero Tpu Takux orneparopa: for, while u repeat
while. Kaxk/prit 13 HUX MMeET pa3Hble BO3MOKHOCTH.

Koz MOKeT moBTOPAThCs INGO 10 BBIOJHEHIS KAKOTO-TO YCJI0BUSI, JINO0
orpe/ieJieHHOe KOJIm4ecTBO pa3. Kaxkioe cienyioiiee BbioaHeHue 610Ka
KO/ia Ha3bIBAETCS Umepayuell.

10.1. OnepaTtop nosTopeHus for

Orepatop for TpeHAZHAYEH JJIST ITUKJINYHOTO BBITTOJTHEHMSE OJIOKOB KOJIA.
Swift npeauaraer ase popMbl JaHHOTO onieparopa: for u for-in.

Lmkn for
CUHTAKCHUC
for cTapToBOe_BblpaxeHWe; ycC/iOBUe_OKOHYaHus; Aeicteue {
610K_Koz,
}

Bce TpU KOHCTPYKUMM, Cliedytolme 3a onepatopoM for, pasaensitoTcs CMMBOSIOM TOUKU
C 3anTOoN, a TESOo UMKa 3aKo4aeTcs B UrypHble CKOBKM.
Omneparop paboTraer cJeayomumM 00pasoM:

1. BBINOJIHIETCS cCTapTOBOE_BblpaxeHue, B KOTOPOM 0OBSBJISETCS HEKOTO-
past iepeMeHHast ¢ OIpe/leJIEHHbIM 3HAUeHUEM.,
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2. IIpoBepsieTcst ycnosue_oKOHYaHWA, 1 €CJIM OHO BO3BpallaeT 3HaYCHUE
false, To HUKJ 3aBepiuaer cBoio pabory. Eciu e oHo BosBparaer
3HAYEHUE true, TO BBIIOJIHSIETCS 610K_KOoAa, 3aKIIOUEHHbI B (huryp-
HBIE CKOOKHU.

3. Tlocse BoimtosiHEHMS 6510Ka_Koga BBITIOIHSIETCS AeCTBUE, U3MEHSIONIEe
3HaYeHMe [epeMeHHOMH, CO3/[aHHON B CTApTOBOM BBIPasKEHUH.

4. Crapryer HOBast uTepalus 1UKJIA, HAYMHAS C mara 2.

JlaHHBII KT BMeeT Kiaaccuueckuiit C-06pasHblil CHHTAKCUC M MCIOJIb-

3yeTcsi TOUHO TaK JKe, KaK B J[PYTHX s13bIKaX IporpaMmmupoBanis. [Ipumvep
npusezieH B sinctunre 10.1.

Jiuctunr 10.1
1 for var i=0; i<5; i++ {

2 print(i) (5 times)
3}

Koncoub:

0

1

2

3

4

311er B 1IMKJIE for 00baBIIseTCA IepeMeHHasA i, MHUIIMAJIM3UPOBaHHasA
CTapTOBbIM 3HAYCHUEM 0. ITocse aToro ITPOBEPAETCA YCJIOBHUE i<5. Tak kak
OHO UCTMHHO, BBITIOJTHAETCA IIE€PBas UTEPpalyAd TEJla IUKJIA, KOTOPpadA 3aKJII0-
YaeTCA B BBIBOJE OYEPEIHOTO 3HAUYCHMA i Ha KOHCOJIb. lIaJIee BBIIIOJIHACTCA
BbIpa’KeHme i++, yBe/MIMBaloIee 3Ha4CHIE ina CAVHUILY. Haatom TiepBasa
nrepanudg 3aKaHInuBaeTCA.

3arryckaeTcs BTopasi uTepalys, B CaMOM Hadase KOTOPO ITOBTOPHO MPO-
BepsieTCs yCJIOBUE 1<5, U B CJlydae ero UCTUHHOCTH BBITTOJIHAETCS KO/ TeJia
nukia. M tak gasee.

JlaHHBII TIOPSIOK PabOThI MPOAOJIKAETCS IO TeX TI0P, IOKa YCJIOBHE i<5
He BepHeT 3HaueHue false. TTocsie 9TOro MUK 3aBepIIaeT CBOO PaboTy.
Bo BpeMst ero BBITIOTHEHNS Ha KOHCOJIb BBIBOAUTCS TISITh 3HAUECHUIL: 1IeJThIe
ynciaa ot 0 1o 4.

Bbl MosKeTE B OT/IEJIBHOM BbIpaskeHuu (elile /10 orepaTopa for) 0ObsBUTH
U MHUIUATM3UPOBATH TIEPEMEHHYIO, KOTOPast Oy/IeT MPOBEPATHCS B YCII0-
BUU ITMKJIA, & B OIIEPATOP MepeIaTh JUIlb ee uMs. [Ipu 5ToM Bce u3MeHeHust
3HAYEHUS JIAHHOTO MIapaMeTpa BHYTPH IIUKJIA GYYT TI06ATBHBIMU, TO €CTh
BU/IHBI 1 BHe ottepatopa for (smuctunr 10.2).
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JNinctuur 10.2

1 vari=290 o

2 for i; i<5; ++i {

3 i++ (3 times)
4 print(i) (3 times)
5

6 i 6
Koncoub:

1
3
5

ITepemenHas i aBjsieTcs r100aJbHOM, II09TOMY €CJIU BbI MEHSIETE €€ B II1-
KJie for, TO 9T U3MeHeHust OyIyT BUAHBI U BHE [[UKJIA.

Omnepatop for MOKHO UCIOIB30BATH 151 00X0/1a BCEX 9JIEMEHTOB MacCHBa
nm Habopa (smucrunr 10.3).

Jiuctuur 10.3

1 var myArray = ["RUS", "UK", "USA"] ["RUS", "UK", "USA"]
2 for var i = 0; i < myArray.count; i++ {

3 print(myArray[i]) (3 times)

4}

Koncob:

RUS

UK

USA

HepeMeHHaﬂ i CJIYJRUT I IOCTYIIA K 9JIEMEHTaM MacCHBa. Taxk xak mHIEKC
TIEPBOTO dJIEMEHTA MaCCHUBa BCErJa paBeH O, TO B CTaPpTOBOM BbIPpaK€EHUN
TIEPEMEHHYTO i, KOTOpasa 6leeT BBICTYIIAaTh B Ka49€CTBE NH/IEKCA CINUTbIBAC-
MOTO 3JIEMEHTa, H806XOJII/IMO WHUIAJIN3UPOBATHh 3HAYCHNEM 0.

[l oTpaHUYeHS KOTMYEeCTBA UTEPAITU ITUKJIA UCIIOJIb3YETCS CBONCTBO
count, coziepskaliiee KoJIn4ecTBO 2JIEMEHTOB B MACCHBE.

[Tonydenue Bcex 9IeMEHTOB CJIOBAPSI 110 OJIHOMY C MOMOIIBIO AHHOTO
IIIKJIa 3HAYUTENHLHO CTIOKHee B peanusarui. J{asa Havama HeoOX0auMo
MOJIyYUTH MACCUB BCEX KJIOUEil 1, 00XO0/Is1 €r0 ¢ TIOMOIIbIO KA for,
oTy4yaTh 3HadeHust n3 caoBapst (smetuar 10.4).

JNinctuur 10.4
1 var mySports = ["Football": "o®yTt6on", ["Football":
"Polo":"Mono", "Golf":"Tonbd"] "®yméon", "Golf":

"loneg"”, "Polo":
"Mono"]
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2 // nony4aem mMaccuB BCeX KJnYein

3 let mySportsArray = Array(mySports.keys) [ "Football", "Golf",
"Polo"]

4 /* o6x0OMM MacCUB Ki4Yen

5 ANA AOCTyna K 3HayeHuam cnosapsa */

6 for var i = ©; i < mySportsArray.count; i++ {

7 print(mySports[mySportsArray[i]]!) (3 times)

8}

Komncob:

oyT60N

Fonbd

Mono

He sa6biBaiite, uto Jir060€e oOpallieHUe K 9JIEMEHTY CI0Bapsi BO3BpAIaeT
OTIMOHAJI, T0ATOMY JIJIsI TIOJTy4YeHUsT OPUTUHAJIBHOTO TUTIA JIAHHBIX He-
00XOMMO BBIIIOJHUTD IIPUHYAUTEIbHOE U3BJIeYeHre OIIUOHATBHOIO
3HAYECHUSI.

Lumkn for-in

CUHTAKCUC

for nepemeHHas in nocnepoBaTenbHOCTb {
610K_Kopaa

}

Lnkn for-in BbinonHseT 6/10K_Koaa Anst KaXKAOro aNeMeHTa B nocneaoBaTtenbHocTu. MNe-
pea Kaxzaon uTepaumeil o4epefHoi 3NEeMEHT M3 MOoCNefoBaTeNIbHOCTU MPUCBANBAETCS
nepeMeHHol, KoTopasi OCTyrnHa B 6roke kofa. Mocne nepe6opa BCeX 3/1EMEHTOB MO-
CnefoBaTeNbHOCTM LMK 3aBepLUAET CBOK paboTy.

Teno umkna, coaepiallee BbiNoHSAEMbIN 6/10K_Koza, 3aK/IouaeTcs B hUrypHble CKOBKH.

[uka for-in, Tak ke Kak U 1UKJ for, TO3BOJISIET BBIITOJHUTD OTIpee-
JIEHHOE KOJIMYECTBO uTepaiuii koga. Ilpu atom on obragaer Kyzna Gosee
MIUPOKUME BO3MOKHOCTSIMU. [IpruMep ncroib3oBaHus UK/ IPUBEIEH
B sctunre 10.5. Jlanmbsiii Koz ckiaapiBaeT Bee yncsa ot 1 10 10 u BeIBOgUT
WUTOTrOBBIN Pe3yJbraT B 00JIACTH Pe3yJIbraToOB.

Jinctuur 10.5

1 var totalSum = © (7

2 for i in 1...10 {

3 totalSum += i (10 times)
4}

5  totalNum 55
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ITocse onepatopa for ykasbiBaeTcs UMst 00bABIAEMON IIepEMEHHOM,
B JIaHHOM cJiy4ae 270 i. /lasiee eii mpucBanBaeTcst iepBoe 3HAYEHME U3 J[a-
rmazona 1...10, To ectb 1, ¥ BBINIOJTHSIETCS KOJI TeJia 1uKa. B cienyioteit
UTepaIrny epeMeHHON 1 TprcBanBaeTCs BTOPOe 3HAUCHUE M3 TNaTla30Ha
¥ TIOBTOPHO BBITIOTHSAETCS Teso ukia. U tak mamee.

HecMoTpst Ha TO UTO B IIUKJIE CO3/IACTCST HOBast TlepeMenHast i, Swift He
TpeGyeT mucaTh OIepaTop var.

[lepemenHas1, KoTopast co3faeTcs B IUKJIE for-in, SBIIETCS JOKATHHOMN
IS IAHHOTO IUKJA. TO eCTh ecyiu CyIecTBYeT BHEIIHSIST O[HOMMEHHAsT
nepeMeHHast WM KOHCTaHTa, TO ee 3HaueHue He OyIeT nepecekaThes ¢ Jio-
KaJIbHOU IePeMEeHHOI 1 BCe M3MeHEeH s JIOKAIbHOTO apaMeTpa HUKAK He
noBUAOT HA BHEIHU (sucTuHT 10.6).

Jiuctuur 10.6

1 var totalNum = © o

2 vari=290 7}

3 for var i in 1...10 {

4 totalNum += i (10 times)
5}

6 totalNum 55

7 i (7]

Hecmotps Ha TO 4TO B 1IMKJIE 3HAYEHUE JIOKAJIBHON IlepeMeHHOM 1 n3MeHsI-
eTCsl, 3HaYeHne TI00anIbHON epeMEHHOM 1 0CTAeTCs IPEKHUM.

C nomotbio 1uKJa for-in oueHb ya06HO T1epedrpaTh 3HAYeHIsT KOJIIEK-
i, J[ist aToro Tpebyercs mepeaath UMs KOJUIEKIIUU TIOCJe KIFYEBOTO
caoBa in (smuctunr 10.7).

JNinctuur 10.7
1 var myMusicStyles = ["Rock", "Jazz", "Pop"]

2 for musicName in myMusicStyles {
3 print("fa nw6nw \(musicName)")
4}

Koncoun:

A nwbnto Rock
A nwbnw Jazz
A nwébnt Pop

B pesysnbraTe mepemMerHas musicName MOJYYHUT 1O O9epenn Kaxkaoe 13
3HAYEHUH, 3aITMCAaHHbBIX B MACCUB myMusicStyles.
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Ho uto nenats, eciiu TpedyeTcs OJyYUTh BCe 9JIEMEHThI He MacCHBa UJIK
Habopa, a croBaps? J{Jist 5T0T0 HEOOXOANMO UCITOIB30BATh YIKE 3HAKOMbIE
HaM KOPTEXH B KauecTBe U3MeHsieMoro rnapametpa mukia (quctuar 10.8).

JNuctunar 10.8

1 var countrysAndBlocks = ["Poccus": "EA3C", "CWA": "HATO",
"OpaHuma":"EC"]

2 for (countryName, blockName) in countrysAndBlocks {

3 print("\(countryName) BcTynuna B \(blockName)")
4 }
Koncob:

Poccua sctynuna B EA3C
OpaHuma sctynuna B EC
CWIA BcTtynuna B HATO

Kaxk Buzite, TaHHBIN CIIOCOO HAMHOTO yI00HEE UCTTOJIB30BAHMSI CJIOKHBIX
KOHCTPYKIIMIL B MKJIe for, 1 paboTa ¢ KOJUIEKIUSIMU B LIUKJIE TellePh 10-
CTaBJIIET OJIHO YIOBOJILCTBUE!

Boamoskia cutyarst, Koria TpebyeTcst TIOMyYnTD He Tapy KIod—3HadeHne
13 CJI0Baps, a TOJIBKO KJII0Y WM TOJIbKO 3HaueHue. /|11 3TOTo B KopTexe
Ha MeCTe TOTO AJIEMEHTa, KOTOPBIN 3arpysKaTh He CJIeayeT, HeoOX0AUMO
BCTABUTh CUMBOJI HUZKHETO oguepkuBanus (sauctunr 10.9).

Jiuctuur 10.9

1 var countrysAndBlocks = ["Poccus": "EAIC", "CWA": "HATO",
"OpaHuma":"EC"]

2 for (countryName, _) in countrysAndBlocks {
3 print("cTtpaHa - \(countryName)")

4}

Koncoub:

cTpaHa - Poccusa
CTpaHa - OpaHuma
cTpaHa - CIA

C 1aHHBIM PUEMOM BBI TO3HAKOMUJINCH €1lle BO BPEMsI U3y4YeHUsT KOpTe-
JKelt.

B Swift cymiecrByer crienuaabHblii MeTO/ enumirate (), KOTOPBII O3BOJISE-
eT npeoOpasoBaTh MACCUB TaKUM 00Pa3oM, YTOOBI € IOMOIIBIO I[UKJIa for-

in MOJIyYuTh B BUJIE KOPTEXKA KAK/IYIO OT/IEJIbHYIO [Iapy MHIEKC—3HauYeHne
(smuctunr 10.10).
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Jiuctmur 10.10

1 var myMusicStyles = ["Rock", "Jazz", "Pop"]
2 for (index, musicName) in myMusicStyles.enumerate() {

3 print("\(index+1). A nwbnw \(musicName)")
4 }
Koncoub:

1. A nwbnwo Rock
2. A1 nwébnw Jazz
3. A nwbnw Pop

Crpoxka (To ecTb 3HaYeHne TUIIA String) — 9T0 HAOOP CUMBOJIOB, KOTOPbIIL
MOJKeT ObITh IIPeACTaBJIeH B BUE KOJLIEKIUN. /s 9TOro CyKUT CBOMCTBO
characters. B TakoM Bujie KOJUIEKIMS CUMBOJIOB MOKET 00pabaThiBaThCs
[IOCUMBOJIBHO C IIOMOIIIBIO 1I1KJIA for-in. B simctunre 10.11 3nayenue tumna
String npejicTaBisIeTCs B BUE KOJIJIEKIIMU CUMBOJIOB U 9JIEMEHTBI ATOM
KOJIIEKITUH 110 OJTHOMY BBIBOJISITCSI HA KOHCOJTh.

Jinctunur 10.11
1 let myName = "Troll"

2 for oneChar in myName.characters {
3 print(oneChar)

4}

Koncoun:

T

r

o

1

1

Jliist 06paboOTKH MHOTOMEPHBIX KOHCTPYKIIUI BPO/I€ BJIOKEHHBIX KOJIJIEK-
I, BBI MOKeTe BKJIAJBIBATh OJHU IIUKJIBI B ipyrue. B smuctunre 10.12
MBI CO3/IaJIUM CJIOBapb, KOTOPBIN COJEPKUT PE3YJIBTATHI UTP XOKKEHMHON
KOMaH/IbI B ueMIinonate. Kiriou Kaskioro ajieMeHTa — 9TO Ha3BaHUe KOMaH-
bl COTIEPHUKA, a 3HaYeHUE KaK/[0T0 AJIeMEHTa — MACCUB PE3YJIBTATOB UTP
€ KOMaH/IOH, yKa3aHHOH B kitoue. Ha KOHCOJIb BBIBOASTCS Pe3yJIbTaThl BCeX
WTP C yKa3aHWeM KOMaH/[ 1 NTOTOBOTO CUETA.

Jinctmur 10.12

1 // cnoBapb C pe3ynbTaTamu WUrp

2 var resultsOfGames = ["Red Wings":["2:1","2:
"Capitals":["3:6","5:5"],"Penguins":["3:3","

3 // obpaboTka cnosaps

= w
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4 for (teamName, results) in resultsOfGames {
5 // obpaboTka maccuMBa pe3ynbTaToB

6 for oneResult in results {

7 print("Urpa c \(teamName) - \(oneResult)")
8 ¥

9 1}

Koncob:

Urpa c Capitals - 3:6

Urpa c Capitals - 5:5

Urpa c Red Wings - 2:1

Urpa c Red Wings - 2:3

Urpa c Penguins - 3:3

Urpa c Penguins - 1:2

Tumom MaccuBa resultsOfGames SIBJISIETCS «CJIOBaph cJoBapeli» Dictio-
nary<String: Dictionary <String>>. Ilepemennas teamName JIOKaJIbHA,
HO B ee 006JTacTh BUANMOCTH MOTAJIAeT BJIOKEHHBIN IIUKJ for-in, MoaToMy
B JaHHOM I[MKJI€ MOJKHO MCII0JIb30BaTh 9Ty IIEPEMEHHYIO I BBIBOJA €€
3HaYeHUA.

10.2. OnepaTtopbl noBTOpeHus while
n repeat while

OnepaTopr while 1 repeat while 1TO3BOJIAIOT BBIIIOJIHATD OJI0K KOZIa 710 TeX
TIop, TTOKa TTPoBepsieMOe YCIOBNE UCTUHHO. To eCTh B HEKOTOPOM CMBICJIE 3TO
00beInHEeHHbIE OlIepaTopbl for 1 if.

Lumkn while

CUHTAKCUC

while ycnosue {
6n0K_kopaa
} .
Linkn HaumHaeTtca c onepatopa while, mocne KOTOpPOro ykasblBaeTCs NpoBepsieMoe yC-
nosue.

Kaxxpaa utepauma Ha4MHAETCs C NpoBepKuM ycrioBus. Ecnv oHO Bo3BpaLlaeT true, TO Bbl-
nonHseTca 61ok_kopa. [lanee crapTyeT cneayiowas utepaums. W Tak ganee.

BHUMAHME bByabte 0CTOPOXHbI MPY 3a4aHnK YCIIOBUS, MOCKOSTbKY MO HEBHUMATESIbHO-
CTU MOXHO YKa3aTb Takoe YC/I0BMe, KOTOPOe HUKOrAa He BepHeT false. B aToMm ciyyae umkn
6yneT BbINONMHATLCS 6€CKOHEYHO, YTO, BEPOSITHO, MPUBEAET K 3aBUCAHUIO MPOrpaMMbl.
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[Tpumep peanuzaru 1ukiaa while npusesen B auctunre 10.13, B koTopom
ckJabiBaioTest Bee uncsia ot 1 10 10 u BbiBOAUTCS pe3yJibTar.

Jinctuur 10.13

1 // HayYanbHoe 3Ha4veHue

2 vari=1 1

3 // XpaHunuvwe pesynbTaTa CJIOXEHUS

4 var resultSum = @ 0

5 // uukn pnAa nopcyeTa Cymmbl

6 while i <= 10 {

7 resultSum += 1 (10 times)
8 it++ (10 times)
9 1}

160 resultSum 55

[Tepemennas i ABAgeTCA CYCTUYMKOM B TaHHOM IuKJe. VIMenno 1o ee
3HAYECHUIO OTIPE/IEISIeTCs] HeOOXOMMOCTD BBITTOJHEHUs Tea 1ukia. Ha
KaQ’K/JI01 UTepaluy 3HaueHue 1 yBeJIMunBaeTcs Ha eIMHUILY, U KaK TOJIbKO
ono nocruraet 10, To ycioBue, mpoBepsgeMoe ONepaTopoM, BO3BPAIaeT
false, 1Tocse 4ero MpONCXOAUT BBIXO/] U3 IUKJIA.

Omnepatop while — 9TO IUKJI C TIpeIBAPUTENbHON TTPOBEPKON yCIOBUS,
TO €CTh BHAYaJle IIPOBEPAETC YCIOBUE, a YKe II0TOM BbIIIOJIHAETCA KO/,

Linkn repeat while

B nporuBomnonokuOCTh 0o1tepatopy while oneparop repeat while aBisieTcst
IUKJIOM C TIOCJIeIyIoleil TTPOBePKOl ycaoBus. B TakoM IuKje cHavyasia
IIPOMCXO/IAT BBIITOJTHEHNE KO/, a YK€ II0TOM IIPOBEPSIETCS YCIOBHE.

MPUMEYAHMUE B nepsoii Bepcum Swift umkn repeat while HasbiBancs do while.

CUHTAKCUC

repeat {
6n0K_kopaa
} while ycnosue

Linkn HaumMHaeTcs ¢ onepaTopa repeat, 3a KOTOpbLIM CNeayeT Teno uMkna. B koHue uunknia
nuwetcst onepatop while 1 ycnosue BbINOAHEHNS LMKNA.

[Tpumep peanusaruu 1uKIa repeat while npusenen B suctunre 10.14,
B KOTOPOM CKJIa/IbIBafoTCsI Bee yrcsa ot 1 10 10 1 BBIBOAUTCS pe3yJibrart.
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JNiuctmur 10.14

// HavanbHoe 3HayeHue
2 vari=1 1

3 // XpaHunuwe pe3synbTaTa C/OXEHUA

4 var resultSum = @ 7]

5 // uukn pna nopcdeTa Cymmbl

6 repeat{

7 resultSum += i (16 times)
8 i++ (10 times)
9 } while i <= 10

160 resultSum 55

Pasnuma mexxny onepatopamu while u repeat while 3aKi09aeTcs B TOM,
YTO KO/I TeJIa orepaTropa repeat while BBIMOJIHAETCA He MEHEE OHOIO pasa.
To ecTb fazke ecm ycioBue IpyU IepBOI UTepainy BepHeT false, Ko/ Tesa
LIKJIa K 9TOMY MOMEHTY ysKe OYIeT BbIIIOJIHEH.

10.3. YnpaBneHue uuknamu

B Swift, no ananoruu ¢ JIPYTUMHU A3bIKaMU IIPOTPAMMUPOBAHNS, €CTh 1BA
oreparopa, CITOCOOHBIX BJIMATH Ha X0 pa60TbI [IUKJIOB, — 9TO OIIEPATOPLI
break u continue.

OnepaTtop continue

Ormeparop continue IpeHa3HAUEH JIJIS EPEXO/A K OUePeHOIN HTepaIiH,
WUTHOPUPYS cJieyionuii 3a vum kozt. B sucrunre 10.15 npeacrasiena npo-
rpaMMa, B KOTOPOH TlepeMeHHast TOOYePeIHO MPUHUMAET 3HAUeHHs OT 1 110
10, mpuyeM Kor/a 3HaUCHUE HEUeTHOE, OHO BBIBOAUTCSI HA KOHCOJIb.

JNiuctmur 10.15

for i in 1...1
if i%2 ==
continue

1 0 {
2 0 {
3

4 } else {

5

6

7

print(i)
}

KoHcon:

O N UV wE
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[TpoBepka 4eTHOCTH 3HAYEHUS IIPOUCXO/UT C TOMOIIBIO OIlePAIlMU BBIYKC-
JICHWS OCTATKa OT JIeJIeHHs Ha JBa. ECM ocTaToK OT JieJieHrs paBeH HyJIIo,
3HAYUT, YNCTIO YeTHOE U MPOMCXOIUT TIePEeXo K CIAeyIoMel nTepaInn.
[Lns1 aTOTO MCHoB3YeTCA o1lepaTop continue.

OnepaTtop break

Omeparop break mpenHazHader st JOCPOYHOTO 3aBepiieHus pabo-
Tbl IIUKJIa. [Ipr aTOM Bech mocenyionuii Koz B Tejie UKJIa UTHOPUPY-
ercs. B smcrnmre 10.16 mecsts pas caydaiiHbiM 06pa3oM BBIYHUCISETCS
yucso B npegesax ot 1 go 10. Ecom ato ynceso paBHo 5, TO Ha KOHCOJIb
BBIBO/IUTCSI COOOIIIEHIE C HOMEPOM HTEePAllUK U BbIIIOJIHEHUE [IKJIA 3a-
BEpIIACTCA.

JNiuctmur 10.16

1 import Foundation

2 for i in 1...10 {

3 var randNum = Int(arc4random_uniform(10))
4 if randNum == 5 {

5 print("UTepaumsa Homep \(i)")

6 break

7 }

8 }

Koncoub:

UTepauua Homep 7

BwiBoa Ha KoHCOJIH B Batem CJIydae MOJKET OT/INYaTbhCA OT TOTO, YTO IIPU-
BE/ICH B IIPUMEDPE, TaK KaK NCIIOIb3YETCS reHePpaTOp C]Iy’{al‘;IHbIX quceJI.

B niepBoii cTpoke mporcxoanuT UMIopT 6ubanoTekn Foundation, B coctas
KOTOPOU BXOZUT @yHKum{ arc4random_uniform(), npeanasnayentas 1
MOJTIyYeHUsT cirydaitHoro uncia. Eciu bl yoepere cTpoky import, To Xcode
COOOIIUT O TOM, 4TO (GYHKIMK ¢ UMEHeM arc4random_uniform() He cyie-
ctByeT. /lannas hyHKIUA TPUHUMAET HA BXOJIe YMCI0 Thia Uint32 1 Bo3-
BpalaeT caydaiiHoe 9ncyo B anamaszoHe ot 0 10 mepeaHHOTO 3HAYEHNS
tuma UInt32. BosBpaliaeMoe ciyyaiiHoe YUCIIO TaKsKe UMeeT TUIT JAaHHBIX
UInt32, 09TOMY €ro HeOOXOMMO IIPUBECTU K TUILY Int C IOMOILIBIO COOT-
BeTCTBYMOMIEH (DyHKITHN.

NMPUMEYMAHMUE Bce co3gaBaemble BHYTPY LMKIIA NEPEMEHHbIE N KOHCTAHTbI SIBASIOTCA
JIoKanbHLIMU ANt TEKYLLe uTepaummn, To eCTb B Cledytolelt uTepaumn AaHHas nepe-
MeHHas byaeT HefoCTynHa.
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MoskeT BOBHUKHYTh CUTYAIIUsI, KOT/IA U3 BHYTPEHHETO KA HEOOXOUMO
[IPEPBATh BBITIOJHEHIE BHEIITHETO, — JIJIsI 3TOTO B SWift CyIecTBYIOT METKY
(smuctunr 10.17).

JNinctuur 10.17
mainLoop: for i in 1...5 {
for y in i...5 {
ify == 4 & i == 2{
break mainLoop

1
2
3
4
5 ¥

6 print("\(i) - \(y)")
7

8

}

KoncoJn:
-1

NNRRRRR
1
[VERN NIV, B NIV N)

Mertka mpezicTaBiisieT coO0 POU3BOJIbHBIN HAGOP CUMBOJIOB, KOTOPbIIL
CTaBUTCS TEPe] OTIEPATOPOM TIOBTOPEHUST U OT/ETSIETCST OT HETO IBOETO-
queM.

J1J1s1 TOrO 4TOGBI UIBMEHUTD X0/ PAOOTHI BHEIITHETO I[HKJIA, TOCJIe OIIePaTopa
break miu continue HEOOXOIMMO YKa3aTh UMsI METKH.

3apgaHue 1

Hpe[[CTaBbTe, YTO BbI ABJIAETECD IIPEII0aBaTeJEM KYyPCOB 110 HIaX-
MaTtaMm. Barmm 3ansaTus mocenaer TpU YYE€HUKA.

1. Cospaiite cioBapb, KOTOPBII OyAeT coepKarh HHGOPMALIUIO
0 BAIllUX CTy/AEHTAaX U UX ycrexax. KiarouoMm cioBapst mosmKHa
ObITh (haMUJIHsI, a 3HAYEHUEM — JIPYTOI CII0BAPh, COAEPIKATIHIA
JaTy 3aHSATUS U TOJYYEHHYTO Ha 9TOM 3aHSITHH OIIEHKY.

Tun gaHHBIX CIOBAPS A0JKeH ObITh [String: [String:UInt]].
B Bamem 271eKTPOHHOM JKypHaJIe JJOJKHO HAXOJAUTHCS IO JIBE

OLIEHKH JIJISE KAJKIO0TO M3 TpeX yueHnkoB. Damuiinm, 1atel 3a-
HITHW 1 OIEHKU TIPUyMaNTe CaMM.



naBa 10 ¢ YnpaeneHue NOTOKOM. [ToBTOpeHus 147

2. Tlocuutaiite cpexHuii 6am KaKIOro CTyAEHTa W CPEeIHII Ga
BCeil IPYTIIBI HEJUKOM U BBIBEUTE BCIO TOMYYEHHYIO HHDOP-
MAaIMIO Ha KOHCOJIb.

3apgaHue 2

Bephemcs k 3aj1annio u3 rJ1aBbl 9, B KOTOPOM Bbl OTTUCHIBAJIH THAX-
MaTHYT0 (PUTYPY ¥ CO3/IaBAJIN KOHCTPYKIIHIO if-else, TIPOBEPSIO-
MIyI0 HaJanare (hUTyphl Ha UTPOBOM TIOJIE.

Bam rHeoOx011M0 0paboTaTh JAHHYIO IIPOrPpaMMy TaKKM 06pasoM,
4TOOBI OHA ABTOMATHYECKU aHAJU3UPOBAA He OHY TePEIaHHYO
el hurypy, a Bce GUTYpbI, XpaHIIHECS B TIepEMEHHOI Chessmans.



DyHKUMK

Panee B mpolecce pasbopa NporpaMM U3 JIMCTUHIOB Mbl HEOZHOKPATHO
BeTpevauch ¢ GpyHKkuusamMu. Bee ucionb3oBanibie GyHKIUNA ObLIN pe-
3yJIBTaTOM TPYAOB pa3paboTUMKOB si3bika Swift. B maHHOI T71aBe BbI Ha-
YUHUTECH CO3/1aBaTh (DYHKITUU CAMOCTOSITEJIbHO B COOTBETCTBUHU CO CBOMMU
MOTPEeGHOCTSIMU.

QDynxyuss — 5T0 UMEHOBAHHBIN (DpAarMeHT IIPOTPAMMHOTO KO/, K KOTO-
POMY MOKHO MHOTOKpaTHO oOpariarbes. DYHKIUMT IT03BOJISIOT N36eKaTh
AyOJIMPOBAHKS KOJIAa 32 CYET €ro IPYIIUPOBKU. DTO OYeHb ITOJI€3HbIH HH-
crpyMeHT Swift. YBepeH, uTo BbI yiKe 3HAKOMUIIUCE ¢ (DYHKIUSIME B IPYTUX
A3bIKaX IporpaMMupoBanus. Kakux-mbo KapauaibHbIX OTanyuii B Swift
HET, HO €CTh Psi/i HIOAHCOB, 0 KOTOPBIX CJIEyeT 3HAT.

11.1. O6bsaBNEHNE PyHKUUIA

DyYHKIUHU TTOMOTAIOT CTPYKTYPUPOBATD KOJI, 0O BEAUHSIST €T0 TIOBTOPSTIONIHU-
ecst OJIOKH JIJIsT ©X MHOTOKPATHOTO UCTT0/Ib30BaHust. (DYHKITUE TT03BOJISIIOT
CJIeJIOBATH TIPUHIIUAITY «He TTUCATh OJIUH U TOT K€ KO IBAK/IBI>.

MPUMEYAHMUE Y nporpaMMUCTOB CyLLIECTBYET LLYTKA, YTO «/1t0BOI KOO MEUTAET CTaTb
dyHKUMEN».

CUHTAKCUC

func umadyHKuUMM (BXOAHbIE_NapameTpbl) ->
TunBo3Bpawaemoro3HayeHuns {
Teno_¢yHkumm

}

ObbsiBNeHne PYHKLMM HAYMHAETCS C KIKOYEBOro C1oBa func, 3a KOTOpbIM CleayeT UMsi Co3-
[naBaeMolt hyHKUMK. [lanee B ckobKax yKasblBalOTCsl BXOAHbIE NMapaMeTphbl, U apryMeHTbl,
3aTeM nocse CTpenikv — TUM BO3BPALLAEMOro 3Ha4YeHNs 1, HakoHeL, — B (UrypHbIX CKob-
Kax Teno yHKLMM, TO ecTb 610K KOfa, KOTOpPbIN CoAepXUT B cebe BCro NIOrvKy ee paboThl.
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Wmst pyHKIIUKM UCTIONB3YETCS TIPU KasK/IOM €€ BbI30BE B BallleM KOJIE.
VMst GyHKIUMY 10JKHO OBITH 3aIIMCaHO B HUJKHEM CTHIle KamaJjkeiic. Ha-
HIpUMEP:

func myFirstFunc

CMcoK BXOIHBIX [TapaMeTPOB 3aKJII04aeTCst B KPYTJible CKOOKU 1 COCTOUT
U3 Pa3jleJIeHHbIX 3aMATHIMU 3JIeMeHTOB. KasK/IbIit OT/1€JIbHBIN 2JIeMEHT
OTIMCHIBAET OJINH BXOJ/IHOW TIAPaMETP M COCTOUT U3 UMEHU U THUIIA 3TOTO
napameTpa, pas/leJIeHHbIX /[BOeTOYNEM. BXo/IHbIe TTapaMeTpbl, LW apry-
MEHTHI, O3BOJISIOT TIepefaTh B GYHKIUIO 3HAYEHM, KOTOpPbIe eil Tpedy-
I0TCS1. YKa3aHHbIE TTapaMeTPbl SIBJISIOTCS JIOKAJIbHBIMY JI71s1 Tesia (DYyHKINH,
TO €CTh OHM JIOCTYITHBI TOJIBKO B Tese (pyHKInn. KoanaecTBo BXOTHBIX
apamMeTpoB MOKET ObITh TIPOU3BOJIBHBIM (TaKKe OHI MOTYT OTCYTCTBO-
BaThb). Hampuwmep:

func myFirstFunc
(someValue: Int, anotherValue: String)

ITocne cimicka mapamMeTpoB ClieAyeT CTpesKa (->), 3a KOTOPOH YKa3bIBAETCS
THUII JAaHHBIX BO3BpaIiaeMoro (hyHKIMel 3HaueHnd. B kauecTBe TUIA JIaH-
HbIX BbI MOJKeTe 3a/laTh KaK q)yHI[aMeHTaJIbeIfI TUII, TaK 1 TUII MaCCUBa
um Koprexka. Hanmpuwmep:

func myFirstFunc
(someValue: Int, anotherValue: String)
-> String

W

func myFirstFunc
(someValue: Int, anotherValue: String)
-> [(String,Int)?]

Tesio hyHKIMY 3aKT04aeTcst B QUTYPHBIE CKOOKU U COAEPIKUT B cebe BCO
JIOTHKY ee paboThl. Ecin hyHKITNS BO3BpaInaeT Kakoe-a1ubo 3HAYEeHIE, TO
B ee TeJie JI0JKEH MTPUCYTCTBOBATD OIlepaTop return, 3a KOTOPBIM CJielyeT
BO3Bpaliaemoe 3Hadenue. [locse BbIoJIHEHNS IPOTPAMMOii ortepaTopa
return POUCXOAUT 3aBepiienne paborsl dhynkim. Hampumep:

func myFirstFunc
(someValue: Int, anotherValue: String)
-> String {
return String(someValue) + anotherValue

}
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B npescraBienHbix mprMepax o0bsaBIeHe (DYHKIUHA PA3HECEHO HA Pa3HbIC
CTPOKH JIJIs1 yI0OCTBA BOCIIPUSTHS KOjla. BaM He 00s13aTeIbHO JIeJIaTh 3T,
MOJKETe MHCATD JTI00BIE JIEMEHTHI 00BABIEHNS (DYHKIINT B OHY CTPOKY.
Hanpuwmep:

func myFirstFunc (someValue: Int) -> String {
return String(someValue)

}

O6bstBUM TIpOCTEHIITY 0 (QYHKIINIO, KOTOPAs HE UMEET BXOHBIX U BBHIXO/I-
HBIX 3HaueHu . [IpeicTaBbre, 4TO IPU HACTYIUIEHUH HEKOTOPOTO COOBITHS
BaM HeOOXOIMMO BLIBOANTH HA KOHCOJH coobtenne. Peamnsyem aToT
MeXaHW3M ¢ rmomotnbio dyukimu (muetuar 11.1).

Jinctmur 11.1

1 func printMessage() -> Void {
2 print("CoobweHne npuHaTo")
3}

4 // Bbi3biBaeM OGYHKUMHO NO ee UMEHU
5 printMessage()

Koncoub:

CoobueHne NpUHATO

JlJ1s1 BBIBO/IA TEKCTA HA KOHCOJIb Bbl BbI3biBaeTe (PYyHKINIO printMessage(),
MTPOCTO HATIMCAB ee UM ¢ KPyTiibiMu ckoOkamu, DyHK1mst printMessage ()
He MMeeT KaKuX-JIn00 BXOJHBIX IIaPaMeTPOB 1 BO3BPALIAeMOTO 3HAUEHNSI.
Oma BCero JIMIIb BBIBOAUT Ha KOHCOJIb TEKCTOBOE COOOIEHIIE.

Ecnu ¢gynkius He Bo3BpalaeT HUKAKOrO 3HAYEHUSsI, TO B KQUeCTBe THUTIA
JIAaHHBIX BO3BPAIAEMOro 3HAYEHUsI He0OXOAMMO yKasaTh THIl Void. ITo-
no6ubIi C-00pasHblil MOAXO/ UCIIOAb3YETCsI BO MHOTHX A3bIKAX.

CymiecTByeT ajibTepHATUBHASA KJII0YeBOMY cJIOBY Void dhopma sanucu —
MyCThle CKOOKM, KOTOPBIE TaKKe COOOTIAIOT O TOM, UTO (GYHKINS He BO3-
BpaiaeT 3Hadenue. Hampumep:

func printMessage() -> () {
print("CoobweHune npuHaTo")

}

Kpowme Toro, ecin dbyHKIMSA He BO3BpallaeT HUKAKOTO 3HAYeHUS, Ha-
[UCaHMe Kakoi OBl TO HU OBLIIO KOHCTPYKIIUMU MOKHO BOBCE OIYCTHUTD.
Hampuwmep:
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func printMessage() {
print("CoobweHune npuHaTo")

}

[Iporiece obpanierust K GyHKIUM HA3BIBACTCS 8bI3060M (YHKIUUIL.

11.2. BxogHble napaMeTpbl
1 BO3BpalLaeMoe 3HayeHne

DyHKINSA MOKET IIPHHUMATD HEKOTOPBIE APIYMEHTHI B KAUECTBE BXOIHBIX
3HAYEHUIT ¥ BO3BPAIATh HEKOTOPBI pe3yabrar cBoeil paboTsr. [Tpu sToM
BBIBOJI MH(MOPMAITH Ha KOHCOJIb He SBJISeTCS BO3BPAIACMbIM 3HAUEHUEM.

[TpeamosoKmmM, 4TO BaM HEOOXOMMO HATACATH (DYHKITUIO, KOTOPast CKJIa-
ZIbIBAET /IBa 3HAUEHUS, TIOTOM JIeJIUT WX Ha uncio 7 (3,14) m Bo3Bpamaer
pesyabrar. B a1oil (hyHKINKM BXOAHBIMU HapaMeTpaMu OyayT JBa HEn3-
BECTHBIX 3apatee yncia. He nMeeT HUKaKOTO CMbICJIA TIEPe/laBaTh B Kaue-
CTBE BXOJIHOTO apryMeHTa ¥ YUCJIO T, TaK KaK OHO 3apaHee U3BECTHO U €r0
MOJKHO JKeCTKO 3a(pUKCUPOBATD B Tesie (hyHKINN. Pe3ynbraT BrarcaeHui
Kak pa3 u Oy/ieT Bo3BpalllaeMbIM 3HaYeHUeM (DYHKIIHM.

lNpocTble BXOAHbIE U BbIXOAHbIE NapaMeTpbl

Harnmmem dbyHKITNIO, KOTOPast IMEET OJIMH BXO/IHOM TTapaMeTp, UCIT0JIb3Y-
emblii B ee Tesie (siuctunr 11.2). B kauecTBe aprymenTta QyHKIUS TTPUHU-
MaeT KOJf OTBeTa OT cepBepa 1 BHIBOJUT HA KOHCOJIb CTPOKY, COJEPKAIILYIO
BCIIOMOTaTEebHY0 HH(POPMAITHIO.

Jiuctmur 11.2

func printCodeMessage(requestCode: Int) -> () {
print("Koa otBeTta - \(requestCode)")

}

// Bbi3bIBaeM QYHKLMI0

printCodeMessage(200)

printCodeMessage (404)

AU NWNR

Koncoub:
Kopn oTBeTa - 200
Koo otBeTa - 404

q)yHK]_[I/Iﬂ printCodeMessage() umeeT OIUH BXOHOU nmapamMeTp —
requestCode. VIMs ganHoro mapameTpa HUCIIOJIb3YETCSI BHYTPH Tejla q)yHK-
LU 1711 TeHepaluy BBIBOJAUMOI'O CTPOKOBOIO JIMTepaJia.
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Bce Haxomsmmuecst B CMCKe BXOIHBIX aPIYMEHTOB apaMeTPhI OJIKHBI
B 00513aTeJIbHOM MOPSIIKE MMETh 3HAYEHUST B CaMOM Hauasie PaboThl (hyHK-
mun. JI71s1 9TOTO 3HAYEHUsT 9THX MapaMeTPOB HEOOXOAMMO TIepeaBaTh
B (DYHKIIHMIO TIPH ee Bbi3oBe. OHU IIepelafoTCst B TOM JKe TOPsI/IKe, B KAaKOM
OIUCHIBATIMCH TIPU 00bsiBJeHUE (hyHKIUE. [Py 3TOM TOJIBKO JIJIsT TEPBOTO
nmapameTpa HeT HeoOXOAUMOCTH YKa3bIBaTh UMsl, 3HAUCHUST BCEX OCTaJIb-
HBIX TIAaPAMETPOB JIOJIKHBI UMETHh UMST BXO/JIHOTO apryMeHTa, KOTOPOMY
onu ipucBanBaiorcs. B suctunre 11.3 Mbl peasmsyem (hyHKITUIO, KOTOpas
MPUHUMAET HA BXO/IE TPU 3HAYEHUST, CKIIA/IBIBAET WX U BBIBOJIUT PE3YIBTAT
Ha KOHCOJIb.

JNuctunr 11.3
1 func sum(a:Int, b: Int, c:Int) -> () {

2 print("Cymma - \(a+b+c)")
E

4 sum(1le, b: 51, c: 92)
Koncoub:

Cymma - 153

[Ipu BbI3OBe (DYHKIIMU MMST apTyMEHTa a He YKa3bIBaeTCsl, HO yKa3bIBa-
I0TCS UMEHA JIJIS BCeX OCTABIIMUXCS BXOJAHBIX IapameTpoB. IIpu aTom
BCE TTapaMeTPhI TePEIAl0TCsT TOYHO B TOM IMOPSIIKE, B KAKOM OHU ObLIN
OIIVICAHBI.

MPUMEYAHME O ToM, MMeHa KaKux napamMeTpoB HEO6XOAMMO yKasblBaTb, BaM MoA-
ckaxeT Xcode, a TOUHee — MexaHu3M aBTo3aBeplueHust koaa. C HAM Mbl 3HAKOMUNUCh
B MEPBOW YacTu KHUTU.

CymtectByer ctoco6 coobimuTh Swift, 4ro st gaHHOM QYHKIIMK HET He-
06XOIMMOCTH YKAa3bIBATh MMEHA BXOJHBIX apPTYMEHTOB MTPU €€ BBI3OBE.
JlJist 9TOTO TIepel UMEHEM TaKoTro MapaMeTpa HeoOX0AUMO TTOCTaBUTh
CHMBOJI HUKHETO TTOAYEePKUBAHNS, OTIEINB €r0 OT UMEHHU Mpobesom (Jiu-
crunr 11.4).

JNiuctuur 11.4

1  func sum(a:Int, _ b: Int, c:Int) -> () {
2 print("Cymma - \(a+b+c)")
3}

4 sum(15, 12, c: 9)

Koncoun:

Cymma - 36



naBa 11 e ®OyHKUMM 153

Kak Buaure, repeji apryMeHTOM b CTOUT CUMBOJI HUSKHETO T1014ePKHBaHUS
¥ TIPU BBI30BE (DYHKITMYU YKa3bIBAETCSA UMS TOJBKO JIJIs1 TIapaMeTpa c.

MepeMeHHble KONuM NapaMeTpoB

Bce BxoanbIe mapameTpbl (DyHKITMU — KOHCTAHTHI. [Ipu mombiTke n3Me-
HEHMS UX 3HAYCHUS] BHYTPH Teja QYHKIIME IIPOUCXoauT ommbka. Tpu
HEOOXOZIMMOCTH BbI MOJKETE MCIOJIb30BATh KJIIOUEBOE CIOBO var mepe/
MMEHEM TapaMeTpa, YTOOBI CO3aTh MePEMEHHYIO KOO MapaMeTpa, 10-
CTYIHYIO /ISt pefakTupoBanus (scetunr 11.5).

Jinctuur 11.5

1 func generateString(code: Int, var _ text: String)

2 -> String {

3 text += String(code)

4 return text

5}

6 generateString(200, "Koa:") "Kod:200"

ODymukius generateString() mpuHUMaeT Ha BXojie napameTp text. Tak
Kak Tepesl HUM CTOUT OnepaTop var, B Tese (hyHKIUU aBTOMATUYECKHT
CO3/1a€TCsl ero KoMK, 10CTyIIHAs /UL PeJaKTHPOBAHUSL.

MPUMEYAHUE Bce v3MeHeHUs KOMUWM BXOAHOMO MapaMeTpa YHUUTOXAKTCH nocne
3aBepLueHns paboTbl dyHKLMK. epeMeHHble KOnMK CyLLECTBYIOT TOSIbKO BO BPEMS Bbl-
NOSIHEHMS KOAA (PYHKLMK.

CKBO3Hble NapameTpbl

Kak Mbl BBIICHUIIN, TIEPEMEHHBIE KOTIIH TTAapaMeTPOB MOTYT CYTIIECTBOBATD
TOJIBKO B TeJie (DYyHKIINHU, U X 3HAYEHNS NCUE3aI0T, KaK TOJIBKO (DYHKINS
3aBepiiaet cBoio pabory. J[Jist Toro 4To6bl BXOAHbBIE APTYMEHTHI COXPAHUIIN
CBOW 3HAYEHIS JTaXKe TTOCTIe 3aBEPITEHHUST BBI30BA (DYHKIINH, HEOOXOANMO
HCII0JIb30BATDb CKBO3HbLE NAPAMEMPDL.

Yro6sl peodpasoBaTh BXOAHOI ITapaMeTp B CKBO3HOIA, Iiepe]] ero omnu-
canueM HeoOXOAUMO ykasaTh MogudukaTop inout. CKBO3HON mapaMeTp
nepeaetcs B (QyHKIINIO, UBMEHSETCSA B HEll 1 BO3BpaniaeTcs u3 (hyHKINH,
3aMeHss1 co60il MCXOJHOE 3HAUEHe BXOAHOTO aprymenTa. [Ipu BbI3o-
Be (DYHKIMK Iepejl epeaBaeMbiM 3HaYeHeM apryMeHTa HeoOX0[uMO
CTaBUTHh CUMBOJI ammiepcan/ia (&), yKa3bIBaIOIIN HA TO, YTO TapameTp
niepeziaetcs 1o ceblike. Mynkius B uctrnre 11.6 mosrydaeT Ha BXojie /1Ba
rnapameTpa u MeHsieT UX 3HAUE€HUSI MECTAMU.
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Jiuctmur 11.6

1 func changeValues(inout a: Int, inout _ b: Int) -> () {

2 let tmp = a

3 a=>b

4 b = tmp

5 %

6 wvar a = 150, b = 45

7 changeValues(&a, &b)

8 a 45
9 b 150
Koncoub:

Kon oTBeTa - 200
Kon oTtBeTa - 404

DyHKIMS MTPUHUMAET Ha BXOJIE IBe KOHCTAHTBI: @ 1 b. DTH KOHCTAHTHI
nepenanTcs B (DYHKITUIO KaK CKBO3HBIE TAPAMETPBI, UTO TIO3BOJISET U3-
MEHSTh 3HAUEHUST BHEITHUX TIePe/JaHHbIX TTapaMeTPOB BHYTPHU DYHKIIUHT
¢ cOXpaHeHueM MX 3HAYeHUH [OCIIe 3aBEPIICHMs e PaOOTHL.

MPUMEYAHMUE ApryMeHTOM CKBO3HOrO napaMmeTpa MOXeT 6biTb TOMbKO MepemMeH-
Has. KOHCTaHTbl Unun nuTepanbl HeMb3s nepeaasaTh, TaK KAk OHU SBMSIOTCA HeM3Me-
HSEMBIMU.

(DYHKLI,VIH B Ka4yeCTBe 3Ha4Y€HWNA apryMeHTa

Bol MoskeTe Mcmonb30BaTh BO3BpalaeMoe HeKOTOpol (hyHKIMel 3Ha-
yeHHue B Ka4eCTBe 3HAYEHUST BXOJHOTO aprymenTa apyroit dymnkimu. Ta-
KMM 00pa3oM, ecjid KakoMy-Jii00 orepaTopy uin GYHKIMKM B KauyecTBe
BXOJ[HOTO apryMeHTa TpefyeTcs: 3HaUeHUEe ONPeIeJIEHHOTO THIIA, TO BB
MOJKETe TIepe/iaTh B Ka4eCTBE APTYMEHTA HETIOCPEICTBEHHO caMy (DyHKITHIO
(smuctunr 11.7).

Jiuctunr 11.7

1 func generateString(code: Int, message: String) -> String {
2 let returnMessage = "Mony4eHo coobueHune "\(message)"

c kogom \(code)"

return returnMessage

// wcnonb3yem QyHKLMKW B KavyeCcTBe 3Ha4YeHus

3
4}
5
6 print(generateString(200, message: "CepBep ZocTyneH"))

Koncous:
Mony4eHo coobuweHune "Cepsep JocTyneH" C KoAom 200
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Dyukius generateString() Bo3Bpalaer 3HaueHue Tumna String. B csizu
C 3TUM B KOHIIEe (DYHKITNM UCTIOIB3YETCs KI0UEeBOE CJIOBO return ¢ yKasa-
HUEM BO3BpalllaeMOTO0 ITapaMeTpa.

Yike maBecTHas HaM (DYHKITUS print() MPUHUMAET HA BXOJE CTPOKOBBII
JuTepasn TUna String, KOTOpPbIN BBIBOAUTCSI HA KOHCOJb. Tak Kak mepBast
(byHKITMS BO3BpaIlaeT 3HaYEHKE TOTO JKe TUTIA, YTO TPUHUMAET Ha BXOJE
BTOpas, TO MOKHO YKa3aTh B KauecTBE BXOJHOTO apryMeHTa (DyHKIINMN
print() ums 11epBoil QYHKIUU.

BxoagHoM napaMeTp C NepeMeHHbIM YMC/TIOM apryMeHTOB

B HEKOTOPBIX CUTYAIUSIX HEOOXOAMMO, YTOOBI (DYHKIUS TTOTydaia Hews-
BECTHOE 3apaHee YMCJI0 OTHOTUITHBIX apTyMeHTOB. /{7151 3Toro BBI MOXKeTe
Jubo MPUHUMATh MAaCCUB 3HAYEHUH, THOO CO3/1aTh BAPUATUBHBIN mapa-
MeTP, TO €CTb IIapaMeTp € IIePEeMEHHBIM YMCJIOM apryMEeHTOB.

BapuarusHbiii mapamerp 0603HAYAETCST B CIIUCKE BXOJSIIIUX TAPAMETPOB
YKa3aHUEM OllepaTopa 3aKpbITOro uaras3oHa (. . . ) cpasy 1ocJie TUIa BXOJI-
HOTO IapaMeTpa. 3HaueHUs I TOTO apaMeTpa MPpu BbI3oBe (HYHKIINK
3a/1a10TCS Yyepe3 3aIATyIO.

Paccmorpum pumep u3 uctunra 11.8. Ilpeacrasbre, 4TO yaaTeHHBIH
cepBep Ha KayK/bIi 3aIPOC OTIPABJISET BaM HECKOJIBKO OTBETOB. KakibIit
OTBET — 3TO I1eJI0e YHNCJI0, HO KOJIMYEeCTBO OTBETOB 3apaHee HEM3BECTHO.
Bam Heo6xoauMo Hanucath (GyHKIIMIO, KOTOpask IIPUHUMAET Ha BXOE BCe
TOJIydeHHbIE OTBETHI 1 BHIBOJUT WX HA KOHCOJTh.

Jinctuur 11.8

1 func printRequestString(codes: Int...) -> () {
2 var codesString = ""

3 for oneCode in codes {

4 codesString += String(oneCode) + " "

5 ¥

6 print("MonyyeHbl oTBeThl - \(codesString)")
7}

8 printRequestString(600, 800, 301)

9 printRequestString(101, 200)

Koncob:
Mony4yeHbl oTBeTH - 600 800 301
Mony4eHsl oTBeThH - 101 200

[TapameTp codes MOKET COIEPKATD TPOU3BOJIBHOE KOJNIECTBO 3HAYEHUIA
yKazaHHOTO ThTa. BHyTpU (hyHKIINM OH TPaKTyeTcsl KaKk MACCUB 3HAUYEHUH,
[O9TOMY €r0 MOKHO 00paboTaTh B IUKJIE for-in,
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VY oHOit GYHKIIMU MOKET ObITh TOJIBKO OJIMH BapyuaTUBHBIN Hapamerp. OH
JIOJIKEH HAXO/IUTHCS B CAMOM KOHIIE CITUCKA BXO/IHBIX [1aPaMETPOB.

KopTex B KauecTBe BO3BPALLAEMOrO 3HaYEHUS

[Tpu 3HAKOMCTBE € KOPTEKAMU MBI TOBOPUJIU O TOM, YTO UX CUJIBHOI CTOPO-
HOI SIBJISIETCST BO3MOKHOCTD TPYITTMPOBKHM HECKOJIBKUX 3HAUECHWI B OTHOM.
ITy rpyIIy 3HAYEHUI MOKHO UCIIOIb30BATh B KAUECTBE BO3BPAIIAEMOTO 3HA-
yenus pynximu. [pencraBiennas B mictunre 11.9 dbynkims npunumaet Ha
BXO/Ie KOJI CTAaTyca OTBETA CepBepa U B 3aBICUMOCTH OT TOTO, K KaKOMY JIa-
MAa30HY OTHOCUTCSI ePEIAHHbBII KOJI, BO3BPAIIAET KOPTEXK C €T0 OTMCAHUEM.

Jinctuur 11.9

1 func getCodeDescription(code: Int) -> (Int, String){
2 let description: String

3 switch code {

4 case 1...100:

5 description = "Error"

6 case 101...200:

7 description = "Correct”
8 default:

9 description = "Unknown"
10 }

11 return (code, description)

12 }
13 print(getCodeDescription(150))

Koncob:
(150, "Correct")

B xavecTBe Tnma Bo3BpaiaeMoro 3HaueHust pyHKIUN getCodeDescrip-
tion() ykasaH TUI KOPTeXKa, COAEPKAIIETO JIBA 3HAYEHUST: KOJL U €r0 OIN-
caHue.

Oyukmuio getCodeDescription() MOKHO yJIYUIINTD, €CIU YKA3aTh HE
IIPOCTO TUII BO3BPAIaeMOT0 KOPTEeXKa, & Ha3BaHUS €T0 2JIeMeHTOB (JIuC-
tunr 11.10).

Jinctmur 11.10

1 func getCodeDescription(code: Int)

2 -> (code: Int, description: String){
3 let description: String

4 switch code {

5 case 1...100:
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6 description = "Error" "Error"

7 case 101...200:

8 description = "Correct”

9 default:

10 description = "Unknown"

11 }

12 return (code, description) (.0 45, .1 "Error")
13 }

14 let request = getCodeDescription(48) (.0 45, .1 "Error")
15 request.description "Error"

16 request.code 45

[Tosyuennoe B xoze paboThbl pyHkunmn getCodeDescription() 3HaueHue
3aIMCHIBAETCSI B KOHCTAHTY request, y KOTOPOH MOSBJSIOTCS CBONWCTBA
description 1 code, 4TO COOTBETCTBYET MMEHAM 9JIEMEHTOB BO3Bpalliae-
MOI0 KOpTesKa.

PaccMOTpUM peasibHBINA TPUMeD, [JIsT KOTOPOTO MOJKET MOTPeboBaThCS
HalluCaHUue (byHKLII/H/I. HpeZ[HOJIO)KI/IM, 4TO y BacC €CTb BI/IpTyaJIbeIﬁ KO-
mesiek. B 11060it MOMEHT BpeMEHU B HEM HAXOJSITCS KYITIOPhI PA3JIHYHOTO
nocrourctsa: ot 50 1o 5000 pyobeit. Bam HeoOxoanMo Hamucath (hyHK-
110, KOTOPast GYJIET MOACYNTHIBATE 06IIee KOJTUIECTBO IEHET B KOTIETbKE
(suctunr 11.11).

Jinctmur 11.11

1  func sumWallet( wallet: [Int] ) -> Int { (2 times)

2 var sum = 0

3 for oneBanknote in wallet {

4 sum += oneBanknote (19 times)

5 }

6 return sum (2 times)

7 %}

8 // kowenek c Kynwpamu

9 var wallet = [50, 100, 100, 500, 50, 1000, [56, 100, 100, 500, 50,

5000, 50, 100] 1 e00, 5 000, 50, 100]

16 // cocuyuTaem CymMmy BCex Kynwp

11 sumWallet(wallet) 6 950

12 // Bnob6aBuM HOBYK Kymopy

13 wallet.append(1000) [56, 160, 106, 560,
50, 1 o006, 5 o600, 50,
100, 1 000]

14 // cHoBa COCHYMTAeM CyMMy
15 sumWallet(wallet) 7 950

B 11060if MOMEHT BbI MOJKETE BBI3BATh (DYHKIINIO sumWallet () u mepeaath
B Hee MacCHB-KoTeek. B pesysnsrare GyeT BO3BpaIieHo 3HaYeHIe THTTIA
Int, coobmialoliee 0 CyMMe JIeHET B KOIIEe/bKe.
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3HayeHuUs Mo YMONYaHWUIO ANl apryMeHTOB

Jlist m060TO BXOTHOTO MapaMeTpa MOKHO YKa3aTh 3HAUEHUE 0 yMOJTIa-
HWUIO, TO €CTh TO 3HAYEHHUE, KOTOPOE OY/IET TPUCBOCHO TIAPAMETPY, €CIIU JITIsT
HETo He Tepeqano Kakoe-mmbo BXoHoe 3nadenne. /laBaiite ropaboraem
yHKIMIO sumWallet() M3 MPEABIAYINETO JUCTUHTA ST KOPPEKTHOM OT-
paboTKM cUTYyaIUu, KOT/la B HEe He TiepelaH KaKoi-Tub0 BXOIHON KOTIIeIeK
(smuctunr 11.12).

Jinctmur 11.12

1  func sumWallet( wallet: [Int]? = nil ) -> Int? {

2 var sum = 0

3 if wallet == nil {

4 return nil

5 ¥

6 for oneBanknote in wallet! {

7 sum += oneBanknote

8 ¥

9 return sum

10 }

11 // kowenek C Kynwpamu

12 var wallet = [50, 100, 100, 500, 50, 1000, [56, 166, 100, 5600,
5000, 50, 100] 50, 1 eoo0, 5 o006, 50,

100]

13 // cocyMTaem cymmy BCex Kymnwp

14 sumWallet(wallet) 6 950

15 sumWallet() nil

Kak BbI MOKeTE BUIETH, B pACCMAaTPUBAEMON (DYHKIIMH MOSIBUJIOCH CPa3y
HECKOJIKO HOBOBBeIeHU . PazbepeM Kax/10e 13 HUX 10 OTIeJbHOCTH.

Twun fanHBIX BXOHOTO TTapaMeTpa wallet uamenuscs ¢ [Int] Ha [Int]?.
ITO OIIMOHAIBHBIN MACCUB IEJ0YMCAEHHbIX 3HaueHni. OOpaTuTe BHU-
MaHUe, YTO 3HAK OIIMOHAJIA CTOUT UMEHHO [0C/e KBaJpaTHOU CKOOKU
MaCCHBa, YTO TOBOPUT O TOM, YTO CaM MaCCHUB MOJKET OTCYTCTBOBAaTh, HO
ecJI¥ OH IIPUCYTCTBYET, TO B HeM 00s3aH CYIIECTBOBATh XOTs Obl OAUH
9JeMeHT Tumna Int.

Takske y BXOHOI0 IIapaMeTpa I0sBUJIOCh 3HaueHue 110 YMOYaHuio — nil.
Ono npucBamBaeTcs repeMeHHoi wallet B TOM ciydae, ecjid IIPU BbI30BE
(byHKIINN He il epelaHo 3HAUeHNE 3TOTO TapaMeTpa.

JloTIoTHUTE TP HO N3MEHUJICS THITT BO3BPAIaeMOTo 3HAYEHSI. B ToM ciryuae,
ecJIM BXO/[HOe 3HAU€eHWe TmapaMeTpa wallet He cytiecTByeT (TO eCTh PABHO
nil), GyHKIIMA BO3BPATUT B KauecTBe OTBETA Takxke nil.
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JL711 KOpPEKTHOTO olpe/iesieHns, CylecTByeT ik y wallet 3HavyeHue, Uc-
10JIb30BaH oriepatop if. B ero tese HaxonuTest orepatop return, KOTOPBIH
3aBepiaeT paboTy (hYHKIMY U BO3BpAIaeT nil.

MPUMEYAHME B dyHKUMM MOXET GbiTb HECKOBKO OMepaTopoB return. Kaxabii 13
HVX 3aBepLUaeT BbIMONHEeHNe (yHKLMM 1 BO3BpaLLAeT HEKOTOPOE 3HaYeHue.

BHelwHWe nMeHa apryMeHToB

Jlst mo6oro BXOAHOTO apaMeTpa MOKHO 3a1aTh €0 BHEILHEeE UM, TO eCTh
WMsI, KOTOPO€e YKa3bIBaeTcs Py BbI3oBe (yHKIMW. OHO MUTIETCS TIePe]t
BHYTPEHHUM UMEHEM apryMeHTa U OTAENseTCs OT Hero mpobenoM (Jmic-
traT 11.13).

JNiuctmur 11.13

1 func sumWallet(banknotsArray wallet: [Int]? = nil ) ->
Int? {

2 var sum = 0

3 if wallet == nil {

4 return nil

5 ¥

6 for oneBanknote in wallet! {
7 sum += oneBanknote

8 ¥

9 return sum

10 }

11 // cocyuTaem cymmy BcCex Kymnwp
12 sumWallet(banknotsArray: [50, 100, 100, 500, 50, 1000, 6 950
5000, 50, 100])

Bxomnoit mapameTp wallet Temepb mMeeT BHellTHee UM banknotsArray,
MOATOMY TIPU BBI30BE (DYHKINUN sumWallet() HEOOXOAUMO yKa3aTh He
TOJIBKO 3HAUCHUE ITapaMeTPa, HO U €TO BHEIITHEE MM,

Brennue nmena BXOIHBIX TAPaMETPOB CIYIKAT /IS TOTO, YTOOBI CKPBIBATH
1X BHyTpeHHHUe uMeHa. Hampumep, B kauecTBe BHEIIHUX Bbl MOXKeETe UC-
MOJTb30BATh JIOTHYECKHU TIOHSATHBIE I pa3paboTynka JJIHHHbIE UMEHa,
a B KayecTBe BHYTPEHHUX — COKpallleHHbIE.

®YHKUMSI B KQUEeCTBE apryMeHTa

MPUMEYAHME ®yHkums B Swift MeeT cBOW dyHKUMOHANbHDIVA TUMN AaHHbIX! YauBne-
HbI? TUN AaHHbIX PYHKUMM 0603HAYAETCS C MOMOLLLIO KOHCTPYKLMM, YKa3bliBaloLen Ha
TUM BXOAHBIX U BbIXOAHBIX 3HAYEHWN.
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Ecnm dyHKUMS HUYEro He NPUHMMAET U He BO3BPALLAET, TO ee TWM yKa3blBaeTcs Tak:
O ->0

Ecnn CDYHKLWIFI NPUHUMAET Ha BXOAe MACCUB LIENOYUCTIEHHbIX 3Haquvu7|, a BO3BpallaeT
0I'IL|I/I0HaJ1beIl7I KOpPTEX M3 ABYX CTPOKOBbLIX 3/1EMEHTOB, TO €€ TUN AaHHbIX BbIrMaanT
cnegytowmm obpasom:

([Int]) -> (String,String)?

B f1eBOW YacTM AaHHOW KOHCTPYKLIMM YKa3bIBAKOTCSA TUMbl BXOAHbLIX MapaMeTpos, B rpa-
BOW — TWMbl BbIXOAHbIX 3HAYEHW.

Wcrnonb3oBanue BXOAHBIX TTapaMeTPOB He 3aKaHUMBAeTCs Ha Ilepeadye
UM 3HaUYeHU (yH/IaMEHTATbHBIX TUIIOB, MACCUBOB M KOpTeskeil. Panee
MBI yiKe TlepeiaBajii 3HaueHne, Bo3BpanaeMoe (OyHKIMEH, B Ka4ecTBe
3HAUEHWS [T apTyMeHTa. Termepb MbI HaydUMCs Mepe/iaBaTh He 3HAUE-
HUe, KOTOPOe BO3BpalaeT (hyHKIHSI, & HEMOCPENCTBEHHO caMy (DYHKIIHIO.
[Mepenannyio GyHKIMIO MOKHO OYAET UCIIOJIb30BaTh B TeJie TOI (QyHKIIUH,
B KOTOPYIO TIPOMCXOUT TIeperava.

Jls mepenayunt GyHKIMN B Ka4eCTBe 3HAYCHNSA HeOOXOMMO YKa3aTh (hyHK-
IMUOHAJIBHBIM TUII TIPUHUMAeMON (PYHKIIMU B KauecTBe TUIA TIPUHUMAIO-
ntero aprymenTa. Hamuiem HOBY10 (hyHKITHIO generateWallet(), KoTopas
caydaiiHBIM 06pa3oM rerepupyeT MaccuB 6ankHoT. OHa M0JKHA TPUHE-
MaTh Ha BX0jie TpehyeMoe KOJMMYeCTBO OaHKHOT B Koleabke. Takke Mbl
nepenuieM GYHKIIO sumdallet () TakuM 0Opa3oM, 4ToOb OHA TIPHHUMA-
Jla Ha BXO/Ie He MacCUB 3HadYeHui, a YyHKIMIO generateWallet (), u camo-
CTOATEJIBHO FeHEPUPOBAJIa MACCUB CIyJallHbIX OaukHOT (muetunr 11.14).

JNiuctmur 11.14

1 import Foundation

2 // ¢yHKUMA reHepauuu Cy4YalHOro mMaccuBa 6aHKHOT

3  func generateWallet(walletLength: Int)

4 -> [Int] {

5 // cywecTBywme Tunbl 6aHKHOT

6 let typesOfBanknotes = [50, 100, 500, 1000, 5000]

7 // maccuB 6aHKHOT

8 var wallet: [Int] = []

9 // UMKN reHepauuu mMaccuBa CNyYaiHbIX GaHKHOT

10 for _ in 1...walletLength {

11 let randomIndex = Int( arc4random_uniform(
UInt32( typesOfBanknotes.count-1 ) ) )

12 wallet.append( typesOfBanknotes[randomIndex] )

13 }

14 return wallet

15 }

16 // ¢yHKuMA noacyeTa AeHer B Kolesbke
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17 func sumWallet(banknotsFunction wallet: (Int)->([Int]) )
18 -> Int? {

19 // BbI30B nepefaHHoW QyHKLMUU

20 let myWalletArray = wallet( Int( arc4random_uniform(10) ) )

21 var sum: Int = @

22 for oneBanknote in myWalletArray {

23 sum += oneBanknote

24 }

25 return sum

26 }

27 // nepepaya ¢yHKUMM B GYHKLMIO

28 sumWallet(banknotsFunction: generateWallet) 2 700

3Hayenue B 06JaCTH PE3YJIBTATOB, BEPOATHO, OY/IET OTJIUYATHCS OT TOTO,
4TO OTOOPA3BUTCS Y Bac. DTO CBSI3aHO € UCIOJb30BaHUEM TT0GATBHOM
bynky arc4random_uniform(), BO3BpaliaoIieii cirydaiiHoe YucJIo.

ODyuxrus generateWallet () co3maeT MacCUB KYITIOP TAKOM JUTIHBL, KOTOPast
nepe/iaHa eii B kKadyecTBe BXOIHOTO TTapaMeTpa. B maccuBe typesOfBanknotes
COEPIKATCST BCE BO3MOXKHBIE THITBI KyTTiop. CyTh paboTh hyHKITNN TaKoBa:
CIy4aitHbIM 06Pa3oM KyTopa M3bIMACTCS 13 MacCHBa typesOfBanknotes, To-
CJIe 4ero oHa ITIOMelaeTcs B MacCUB-KolllesieK wallet, KOTOPbIi U siBJisieTcst
BO3BpaIaeMbIM 3HAUCHUEM JAHHOM (DYyHKITUN.

B nuxie for BMecTO 1epeMeHHON UCII0JIb3YeTCsl CUMBOJL HUKHETO 110/1-
yepkuBauus. C aTUM 3aMeyaTesIbHBIM 3aMeHUTEJIEM [IePeMEHHBIX MBI yiKe
BCTPEYAIICh He pa3. B TaHHOM cJiydae OH 3aMeHsieT cOO0U CO3/1aBaeMbIil
B IIUKJIe llapaMeTp, Tak KaK BHYTPHU LIMKJIA OH He ucloJsb3yercs. B pe-
3yJIBTaTe MO/ ATOT MapaMeTp He BBIICJAAETCS TAMSITh, YTO GJIArOTPUSTHO
BJIMsIeT Ha paboTy.

B xavecTBe THTIa BXOIHOTO MapameTpa wallet ¢yHKImu sumWallet()
yKasaH Tum QyHKIun generateWallet(). [Ipu BoizoBe sumWallet() He-
00X0AMMO HepeIaTh JIUILIb UMsI TpeOyeMoil (hyHKIIL.

NMPUMEYAHUE Kak 0TMeyvanochb paHee, CUMBOJT HUXXHEro NoAYEPKUBAHUS MOXET 3a-
MEHWUTb O6bABNSEMbIV NApaMeTP NpaKTUYEeCKM B NIOGOM MecTe Mpw YCNOBUM, YTO AaH-
Hbl1 MapaMeTp He 6yAeT UCMOMb30BaTbCA. IM MOXHO 3aMEHSITb B TOM YNCTIE U BXOAHbIE
napameTpbl OYHKLMM, €CNIM BaXKEH TOMBbKO (PaKT UX Nepefayy, a He 3HayeHve:

func someFunction(_:Int) -> () {}
someFunction(100)

DYHKUMA B KQYECTBE BO3BPALLIAEMOroO 3HaYeHUS

Tak Kak (HYHKINSA IMeeT CBOW MHANBUAYAIBHBIN THII, €T0 MOYKHO YKa3bI-
BaTh HE TOJIbKO A BXOJHBIX apryMEHTOB, HO 1 JJId BBIXOAHOIO 3Haye-
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Hust. B smctunre 11.15 Mbr cHOBa TiepenuiineM (hyHKIHIO MOJCYeTa ICHET
B KOIIIeJIbKE.

Jinctmur 11.15

1 // ¢yHKuMa BbiBOAa TeKkcTa

2 func printText()

3 -> (String) {

4 return "O4eHb Xxopowas KHura"

5}

6 // dyHkuMA, KOoTopaa BoO3BpawaeT QGyHKLMH

7 func returnPrintTextFunction()

8 -> () -> (String) {

9 return printText

10 }

11

12 let newFunctionInLet = returnPrintTextFunction() () -> String
13 newFunctionInLet() "O4yeHb xopowas

KHu2a"

B kauecTBe THIIa Bo3BpaiaeMoro GyHKIMeH returnPrintTextFunction()
3HaYeHud ykazaH TUM () -> (String). OH coOTBeTCTBYeT TUITY AAaHHBIX
bysaxnum printText().

B pesysibraTe npucBoenust BO3BpaneHHo# (PyHKIIMT KOHCTAHTe newFunc-
tionInLet ee TUII JAHHBIX CTAHOBUTCA () -> (String), a cama oHa XpaHuT
B cebe DYHKIINIO, KOTOPYIO MOKHO BbI3bIBaTh. B 9TOM MOXKHO yOeAUThC,
€CJIM BBIBECTHU CIIPABOYHOE OKHO [IJ1s1 9TOH KoHCTaHThI (puc. 11.1).

1

12 let newFunctionInLet; = returnPrintTextF
13 jnewFunctionJ¥nLet()

Declaration let newFunctionInLet: ()} - (String)

in MyPlayg

Puc. 11.1. CnpaBoYHOE OKHO A1l KOHCTaHTbI, XpaHsillen (yHKLMO
B KayecTBe 3Ha4yeHus

11.3. Teno @yHKUUKM KaK 3Ha4YeHne

ITepeMenHas UM KOHCTAHTa MOKET XPAHUTD B cebe (PYHKIHIO — 06 3TOM
MBI yoke yaHaau. Ho st Toro 4To6bl IPUCBOUTD KaKO#-1100 KOHCTaHTe
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(dyHKIMIO, He 00513aTeIbHO BO3BPAIIATh ee U3 APyroi ¢hyHKIwu. [1J1st aT0ro
MOJKHO CO3/IATh Oe3bIMSIHHYH DYHKYUIO U TIEPEATH €€ B KAYECTBE 3HAUYCHUST
B TIEPEMEHHYTO WJIM KOHCTAHTY. Be3bIMIHHbIEe (DYHKITMN HE MMEIOT NMEH.
Onwu coctogT TobKo U3 Teqa pyukimn (muctuHr 11.16).

Jinctmur 11.16

1 // 6e3bMAHHAsA QyHKLMA B KavyecTBe 3HaYeHus
2 let functionInLet = {return true}
3  functionInLet() true

CosganHasi KOHCTaHTa MMeeT (PYHKIMOHAIBHBIA Th () -> Bool 1 XpaHUT
B cebe Tes1o PyHKIMU.

BesbimsinHbIe (DYHKITMYT HABBIBAIOTCS 3AMUIKAIOUUMU BUIPAHCCHUSIMU, VT
3aMulKanusaMU. 3aMbIKAIOIINE BbIPAKEHUSI MOTYT He IMPOCTO BBITIOJHSITD
Kakue-j11b0 JeficTBUS, HO ¥ IIPUHUMATh BXO/HBIE TAPaMeTPhl, a TaKKe
BO3BPpAIIaTh POU3BOJIbHBIE 3HAUeHUsT. OO 3TOM MBI TOTOBOPUM B CJIELY-
IOIIel TJIaBe.

MPUMEYAHUE OyHKUMA — 3TO TWUM-CCbIIKA, TO €CTb OHA MepeaaeTcs MO CCblIKE.
Hanpumep:

let trueFunc = {return true}

let anotherTrueFunc = trueFunc

3aecb KOHCTaHThI trueFunc n anotherTrueFunc ykasbiBaloT Ha OfHY M Ty e yHKLMIO.

11.4. Bno)xeHHble pyHKLUK

Bce dyHKIMM, KOTOPBIE MBI CO3/IaBaJIM PAHEE, SIBJSIIOTCS TI0OATBHBIMU,
[ToMrMO HUX MOJKHO CO3/IaBaTh U JIOKAJIbHbBIE (DYHKIIUU, BJIOKEHHbIE JAPYT
B apyra. Ouu 061a1a10T OTPaHUYeHHOl 06/1aCThIO0 BUAMMOCTHU, TO €CTh
HAIPSIMYIO JIOCTYITHBI TOJIBKO B IIpeJiesiaX poiuTeabckoi ¢pyukimu. [pesu-
cTaBbTe OECKOHEYHYIO IJIOCKOCTh M TOYKY Ha 9TOH maockocTu. Touka
MMeeT HEKOTOPbIe KOOpAMHATEL. OHA MOKET TIePEMEIIATHCS MO TTOCKOCTH.
Coznaanm GyHKITNIO, KOTOPas TPUHUMAET HA BXOJIE KOOPAWHATBHI TOUKHI
W HaTIpaBJIeHUe TIepeMeIeHus], TIOCJIe YeTO BO3BPAIaeT HOBbIE KOOPIMHATHI
(smuctunr 11.17).

JNinctmur 11.17

1 func oneStep(var coordinates: (Int, Int), stepType: String ) ->
(Int,Int) {

2 func up(inout coords: (Int, Int)) -> (Int,Int) {

3 return (coords.@+1, coords.1)
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4 }

5 func right(inout coords: (Int, Int)) -> (Int,Int) {

6 return (coords.@, coords.1+1)

7 }

8 func down(inout coords: (Int, Int)) -> (Int,Int) {

9 return (coords.@-1, coords.1)

10 }

11 func left(inout coords: (Int, Int)) -> (Int,Int) {

12 return (coords.@, coords.1-1)

13 }

14

15 switch stepType {

16 case "up":

17 return up(&coordinates)

18 case "right":

19 return right(&coordinates)

20 case "down":

21 return down(&coordinates)

22 case "left":

23 return left(&coordinates)

24 default:

25 return (0, 0)

26 }

27 }

28 var coordinates = (10, -5) (.0 10, .1 -5)
29 coordinates = oneStep(coordinates, stepType: "up") (.0 11, .1 -5)
30 oneStep(coordinates, stepType: "right") (.0 11, .1 -4)

ODynk1ius oneStep () OCYIIECTBIISIET TIEPEMEIEHIE TOUKH I10 MIJIOCKOCTH.
¥ Hee cymiecTByeT HECKOJBKO BIOKEHHBIX (DYHKIINI, KOTOPbIE BBI3BIBA-
10TCS B 3aBUCUMOCTH OT 3HAYEHWsI mapaMeTpa stepType. JlaHHbIH HaOOP
(YHKIUIT TOCTYIIEH TOJBKO BHYTPU POAUTEIBCKOI (MYHKINH oneStep().

11.5. Mepe3arpy3ka hyHKUMM

B Swift Bosmoskna nepesazpyska (overloading) ¢ynxyuii. 1o 3HAYNT,
4TO B OIHON ¥ TOH ke 00J1acTH BUMMOCTH MOKHO CO3/1aBaTh (PYHKITUN
€ OIMHAKOBBIMU MMeHaMu. Pazimmans hyHKINN TOJKHBI 3aKTI0YaThCS
JIUIIb B TUTIAX U NMEHAX BXOIHBIX ITAPAMETPOB ¥ THIIE BO3BPAIIAEMOTO
3Havenus. B muctunre 11.18 npencrasiensr GyHKITNU, KOTOPbIE MOTYT
COCYITIECTBOBATH OJTHOBPEMEHHO.

JNiuctmur 11.18

1 func say(what: String){}
2 func say(what: Int){}
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V maHHbIX GYHKIUI OHO U TO JKe UMsI say (), HO PasHblii HAGOP BXOIHBIX
rapaMeTpoB. XOTs apaMeTpbl UMEIOT OJIHO U TO K€ UMs, UX TUII JaHHbIX
pasyIyaeTcs.

Ecau BbI uMeeTe OJJUH U TOT JKe CIIMCOK BXOHBIX IIapaMeTpoB (UX NMeHa
Y TUTIBI HIEHTUYHBI ), TO JIJIST TIepe3arpy3ku (GyHKIMI HeoOXOMMO YKA3aTh
pasHble TUIILI BO3BpalliaeMblX 3Hadenuil. PaccMoTpuM Ipumep U3 JIMCTUH-
ra 11.19. Ilpeacrasientble B HeM (DYHKIIMU TaK)Ke MOTYT COCYIIIECTBOBATD
OJTHOBPEMEHHO.

Jinctmur 11.19

1 func cry() -> String {
2 return "one"

3}

4 func cry() -> Int {

5 return 1

6 }

O/Hako B TaHHOM CJIydae Bbl He MOKETe TIPUCBOUTH 3HAUeHUe (DYHKIIUN
HepeMeHHON W KoHcTaHTe 6e3 IBHOTO yKasaHust Tuna (uctusr 11.20).

Jinctuur 11.20
1 let resultOfFunc = say()

B nanHoM ciryuae Swift mpocTo He 3HaET, KAKOH THIT IaHHBIX Y KOHCTAHTBI,
MI03TOMY He MOJKET OTPEIEJINTD, KaKyIo (DYHKIIHIO BbI3BATh. B pesysibrate
Xcode coobmut 06 omuoKe.

Econ xaknm-1160 06pa3oM yKasaTh THUIT JAHHBIX KOHCTAHTBI, COTTACYEMBIiT
C THIIOM BO3BPAII[AEMOTO 3HAYEHUSI OJTHO 13 (DYHKIIHIA, TO KO 0TpaboTaet
koppekTHO (sinctunr 11.21).

Jinctmur 11.21

1 let resultString: String = say()
2 let resultInt = say() + 100

11.6. PeKypCuBHbIN BbI30B DYHKLIMM

DyHKITNSI MOKET BBI3BIBATEH caMy ceOst. ITOT MEXaHN3M Ha3bIBAETCS pe-
Kypcueil. Briosine BO3MOKHO, 4TO Bbl BCTPEUYATHICH C PEKYPCUSMHU B IPYTUX
SI3BIKAX [TPOrPAMMIPOBaHUst. Bam HE0OX0AUMO ObITH KpaliHe OCTOPOKHDI-
MU € 9TUM MeXaHU3MOM, TaK KaK 110 HeBHUMATEJIbHOCTU MOXKHO CO3/1aTh
«BECKOHEYHYIO TIETITIO», B KOTOPOH (hyHKINs GyeT GeCKOHEYHO BHI3BIBATD
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camy cebst. [Tpu KOPPEKTHOM MCIONB30BAHUN PEKYPCHET (hYHKITHSI BCeTia
B KOHI[e KOHIIOB Oy/IET 3aBepIIaTh CBOIO PaboTy.

[Tpumep pexypcun npuBesieH B auctunre 11.22.

Jinctmur 11.22

1 func countdown(firstNum num: Int) {
2 print(num)

3 if num > 0 {

4 // peKypCUBHbIA BbI3OB (GYHKLUK
5 countdown(num -1)

6 ¥

7}

8 countdown(20)

[lannas dyHKIMS oTcynThIBaeT U(MPHI B CTOPOHY TTOHKEHWST, HAUMHAS
OT IlepelaHHoro I1apaMeTpa firstNum 1 3akaHunBas HyJ1eM. ITOT AITOPUTM
peanusyeTcs PeKYPCUBHBIM BLI30BOM (DYHKIIUH.

3apaHue 1

Bephemcs k 3azanuio 2 u3 npeapiyiieil riaasbl. O0beanHITE HAIIM-
CAHHBII KOJI aHAIN3a KOJIJIEKIIUU TIaXMaT, XPAHSIIENCs B TlepeMeH-
HOIT Chessmans, B OyHKITNYU ¢ MMeHeM chessAnalizer(). B kauecTBe
BXO/IHOTO TIapaMeTpa (QYHKIUS [0JKHA TPUHUMATD CJIOBAPb TOTO
JKe THIIA, UTO U TlepeMenHas Chessmans.

3apaHue 2

CozpaiiTe QyHKIHIO, KOTOPas IMpeHa3HaYeHa /IS N3MEHEHUs
COCTaBa U XapaKTepucTUK Uryp B nmepeMenHoii Chessmans. B ka-
YecTBE BXO/JHBIX TTAPAMETPOB OHA JIOJKHA MPUHUMATH caMy Tiepe-
MeHHYI0 Chessmans (Kak CKBO3HOI ITapaMeTp), B KOTOPYIO OyayT
BHOCUTbBCSI M3MEHEHUsI, UMsI (QUTYPHI (3HAaYeHUe THIa String)
U ONIMOHATBHBINA KOPTEX KOOPAUHAT (DUTYPHI (3HAYEHUE TUIIA
(Character, Int)?).

[Tpu aTOM OTKHA TPOBOAUTHCS MPOBEPKA (DaKTa CYIIECTBOBAHUS
urypst B coBape. Ecain urypa He cyiecTByeT, TO uHGOpMaIus
0 Hell T06ABISETCST, B TPOTUBHOM CJIydae HHHOPMAITHS 0OHOBIIS-
€TCSI B COOTBETCTBUM C TIEPEAHHON NH(POPMAIIHE.



3aMblKaHUS

MpbI y2Ke BCTPEYaInCh ¢ TOHATHEM 3aMbIKaHUI BO BpeMs M3yueHus (hyHK-
1uii. Tam oM ObLIK HIPeJCTaBAeHbl B Bujie Oe3bIMaHHbIX QyHKIMH. Kak
oObsicusier Apple B iokymeHTanuu K 36Ky Swift, samoikanus (closures) —
9TO OPraHM30BaHHbIe OJOKHU C OIpeLeSeHHbIM (DYHKIIMOHAIOM, KOTOPbIE
MOryT ObITH TIepelaHbl U KCII0Jb30BaHbI B BallleM KO/IE.

Corzacurech, He 04eHb JAOCTYIIHOE 0ObsacHeHue. [Tonpobyem nHave.
3aMBbIKaHUS — 9TO CTPYIITUPOBAHHBIN B KOHTEIHED KO, KOTOPBIF MOKET
OBITH MIEPE/IaH B BUJIE apIyMeHTa i MHOTOKPATHO MCIOJIb30BaH.

NMPUMEYAHUE Ecnv Bbl paHee nNporpaMMMpoBani Ha ApPYrux si3blkax, TO aHasioroMm
3aMblkaHui Ans Bac MoryT 6biTb 6510km (B C 1 Objective-C), namMbaa-BbipaXkeHUsi U aHo-
HUMHblE DYHKLWN.

12.1. OYHKUMMN KaK 3aMblKaHUS

DyHKIUN — 9TO YACTHBIN C/Iydail 3aMbIKaHUI, TaK KaK OHE 00JafaioT
CTIeLYIONIMMU CBOWCTBAMU:

Q TpyHIUPYIOT KOJ J1JIs1 MHOTOKPATHOTO UCIIOJIb30BAHNS;

O MoryT ObITh MHOTOKPATHO BBI3BAHBI MIOCPEACTBOM Ha3HAYEHHOTO MM
UMEHU;

QO MOryT ObITD MEPelaHbl B KAUECTBE apIyMEHTOB,

Pacecmotpum paboTy € 3aMBIKAaHUSIME Ha TIpUMepax. Bepremcst k mpumepy

C 3JIEKTPOHHBIM KOIIIEJBKOM U KYIIOpaMy Pa3IMyHOIr0 JOCTOMHCTBA B HEM

U HanwieM (HYHKITHIO, KOTopast OyIeT TPHHUMATH Ha BXOJE MACCUB-KO-
IIeJIeK ¥ BO3BPAIaTh MaCCHB BeexX cTOPYOIIeBbiX Kymiop (suctunr 12.1).

JNinctmur 12.1

1 // ¢yHKuma oTbopa Kynwp
2 func handlel@@(wallet: [Int]) -> [Int] {
3 var returnWallet = [Int]()
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4 for banknot in wallet {

5 if banknot==100{

6 returnWallet.append(banknot)
7 }

8 }

9 return returnWallet

10 }

11 // 3neKTpOHHbIN Kowenek
12 var wallet = [10,50,100,100,5000,100,50,50,500,100]
13 handlele@(wallet)

ITpu kaxaoMm Bbi3oBe (yHKIMst handle100() OyzeT BO3BpalaTh MaCCHB
cTopy6JIeBbIX KyItop. 3/1ech hand1e100() — 3TO 3aMbIKaHIE, TAK KaK OHO
06JTaTaeT OMTMCAHHBIMI PaHee CBOMCTBAMIL:

d Tpynmupyer Ko,
O MOXeT OBITD MHOTOKPATHO MCITOJIb30BaHO;

O MOXKeT OBITh IEpeaHo B BUIE apryMenTa (€ 9TUM CBOMCTBOM MbI 3HA-
KOMUJIMCh, KOT/Ia Tiepe/iaBaiu (pyHKIIMHU B BU/IE BXOJHBIX ITAPaMeTPOB
1 BO3BPAIIAJIN B BUJIE BBIXOHBIX 3HAUEHWH ).

Pactmpum hyHKITMOHAT KO/IA, HATIMCAB JIOTIOJHUTEIBHYIO (hYHKITHIO /TSI
orbopa xyop gocrounctsoM 1000 pyb6aeit u 6osee (uctunr 12.2).

JInctuur 12.2

1 func handleMorel@o@(wallet: [Int]) -> [Int] {
2 var returnWallet = [Int]()

3 for banknot in wallet {

4 if banknot>=1000{

5 returnWallet.append(banknot)

6

7

8

9

}
}

return returnWallet

}
10 var wallet = [10,50,100,100,5000,100,50,50,500,100]
11 handleMoreloo0(wallet)

B pesynprare mosydaercs, 9To IpN HAMMCAHUN ABYX (DYHKINH B 3HA-
YUTEJIBHOI Mepe IIPoucXoauT AybaupoBanue Koja. Pasauna GyHKuuii
handle100() u handleMorel1000() Juiiib B IpoBepsieMOM ycoBuu. Ocrasib-
HOU KOl B 06euX (DYHKIMSIX OMH ¥ TOT K€,

Jltst pertiennst aToi MpoOIEMBbI MOKHO TTONTH ABYMST TTY TSIM:

1. Becw dyHnkimonan peannsoBats B npesiesiax ogHol dyukimu. C atum
MOJIXO/IOM MBI BCTPEUATNCH, KOT/IA U3YYaJId TeMY BIOKCHHBIX (hyHK-
T,
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2. Cosnatb oaHy MYHKIIMIO ¢ 00IUM 1Jis BeeX (YHKIUN 0T6opa KOZOoM
u 1Be (hyHKIIUH, TPOBEPSTIONTNE YCJIOBUS. B KauecTBe apryMeHTa B OC-
HOBHYIO (DYHKIIHIO [IepesaBaTh TpebyeMyio (yHKIIUIO IIPOBEPKU YCJI0-
B, TO €CTh TepeiaBaTh (DYHKIUIO B KAYECTBE apryMeHTa.

Ecyv MbI 10#i71€M 110 TIEpBOMY ITyTH, TO TIPU YBEJTMUEHUH KOJTMYECTBA Pa3-
JIMYHBIX YCIOBHUiT 0TOOpa emrHast (hyHKIMsT Oy/IeT PA3pacTaThCs U B KOHIIE
KOHI[OB CTAHET HEYUTAOETHLHOM 1 CIUTITKOM cJI0KHOM. [ToaToMy BOCTION-
3yeMcs BTOpbIM BapuaHToM (sinctunr 12.3).

JNinctmur 12.3

// enuHas dyHKUMA GOpMUpPOBAHMA pe3yNbTUPYHILEero MaccuBa
func handle(wallet: [Int], closure: (Int) -> Bool) -> [Int] {
var returnWallet = [Int]()
for banknot in wallet {
if closure(banknot) {
returnWallet.append(banknot)
}
¥

return returnWallet

VWoONOAUKNWNR

10 }

11 // ¢yHKUMA CpaBHeHMA C 4uciom 100

12 func comparel@@(banknot: Int) ->Bool {

13 return banknot==100

14 }

15 // ¢yHKUMA CpaBHeHMA C 4uciom 1000

16 func compareMorel@00(banknot:Int) -> Bool {
17 return banknot>=1000

19 var wallet = [10,50,100,100,5000,100,50,50,500,100]
20 handle(wallet, closure: comparel@®)
21 handle(wallet, closure: compareMorel@o)

Dyukiust handle() moaydyaeT B KayecTBe BXOJHOTO TTapaMeTpa closure
onHy 13 (byHKIIUII IPOBEPKU YCJIOBUA U B oriepaTope if BbI3bIBaeT mepe-
nanuyio Gyukiuio. OyHKIMY TPOBEPKU TPUHUMAIOT HA BXO/€ AHAJIH-
3UPYeMYIO KYIIOPY 1 BO3BpaIaioT Bool B 3aBUCUMOCTHU OT pe3yJbrara
CpaBHEHU.

YT06bI TOJYYUTh KYMIOPHI OMPEIETEHHOTO JOCTOMHCTBA, HEOOXOAMMO
BBI3BaTh (DYHKINIO handle() u nepeaTh B Hee UMS OXHON U3 (PYHKITUI
IIPOBEPKHU.

B nTore mbr IIOJIy9YnM O4Y€Hb KadyeCcTBEHHBII KO/, KOTOprﬁ JLOCTAaTOYHO
JIETKO paCHInpATh.
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12.2. 3aMblKaloLne BblpaXXeHUs

[IpeacraBuM, 4TO BO3HMKIIA HEOOXOAUMOCTh HAIIMCATh (DYHKIIUK JIJIsT OT-
Gopa KyIIOp 110 MHOIMM Y MHOTHM YCJI0BUSIM (HAITH BCe IOJITUHHUKH, BCE
Kymopbl goctonHcTBoM Meree 1000 py6uieil, Bce Kymiopsl, KoTopbie 6e3
ocrartka genarca Ha 100, u . 1.). YenoBuii or6opa MOKeT ObITh BEJIHUKOE
MHOKeCTBO. B oripejiesieHHbIil MOMEHT TTCATh OT/EbHYIO (DYHKITHIO ITPO-
BEPKU JIJIsT KAKIO0TO M3 HUX CTaHeT JOBOJIBHO TSIKEJION 3a/jaueii, Tak Kak
JLJISL TOTO, YTOOBI MCII0JIb30BaTh €AUHYI0 (DYHKIIMIO IIPOBEPKH, HEOOXOIMMO
3HATh UMsI IPOBEPSIONIed (PYHKINU, a UX MOTYT ObITh J€CATKH.

B momo6noit curyarnu Kyzia 6osee a(hHEKTUBHBIM CTAHOBUTCS HCTIOIH30-
BaHME 3aMBIKAIOIIX BEIPAKEHUI.

3amvikarouue svipaxcenus — 310 Ge3bIMAHHbBIE 3aMbIKAHI, HAIIMCAHHbIE
B 00JIETYeHHOM CUHTAKCHUCE.

CUHTAKCUC

{ (BxopHble_aprymeHTbl) -> TunBo3Bpawaemoro3HayeHus in
TeJIo_3aMblKallero_BblpaxeHunsa

}

3aMblkatollee BblpaXkeHWe MUeTcs B UrypHbIX ckobkax. Mocre ykasaHusi nepeyHst
BXOJHbIX apryMEHTOB M TWMa BO3BPALLAEMOrO 3HaYEHUs CTaBUTCS KJItoUeBoOe CJI0BO in,
rocsie KOTOpPOro creAyeT Teno 3aMblKaHus.

B cooTBeTCcTBUU C TPETHUM CBOHCTBOM 3aMBIKAHWUI 3aMbIKAIOTI€ BbI-
PakeHUsT MOKHO TIepe/laBaTh B KauecTBe apryMeHToB. /[aBaiiTe BbI30BEM
HalMcanHuyio patee pyHkiuio handle(), nepejanas eii 3aMbIKaIoOIlee Bbl-
pakeHue B KauecTBe BXO/{HOTO napameTpa (suctunr 12.4).

JNinctuur 12.4

1 // oTbop Kynwp AOCTOMHCTBOM Bblue 1000 pybneit

2 handle(wallet, closure: {(banknot: Int) -> Bool in
3 return banknot>=1000

4 1)

5 // oTbop Kynwp AOCTOMHCTBOM 100 pybnein

6 handle(wallet, closure: {(banknot: Int) -> Bool in
7 return banknot==100

& 1

B pesyJibraTte He0OXOMMOCTD B CyILIIEeCTBOBAHUU (byHKuI/II?I comparel00()
u compareMorel@00() oTiajaeTt, TaK KaK KO/ HpOBepsﬂomef/’I (byHKHI/II/I
TmeperaeTes HAPSAMYIO B KaueCTBe apryMeHTa closure.

Haummiio yBesmmuenne ruGKOCTH U yMEHbIIIEHHE 00beMa KO/a.
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3aMblKalol1e BbIPasKeHMsI, KOTOPble Mbl BCTPeyasIu IIpU U3yuyeHUn pyHK-
ITHi, He MMeJTH KaKUX-JIH00 BXO/IHBIX TTAPAMETPOB, 1 U UX (HYHKIIMOHAITb-
HBIH TUII He yKa3bIBaJIC.

MPUMEYAHUE O6neryeHHbli CMHTAKCUC 3aMblKatloLLMX BblpaXkeHUi ynpollaeTt pabo-
TY W MO3BOMSIET HE MMCaTb JINLUHUIA KOA, @ OMTUMU3MPOBaHHbIN KOA SKOHOMWT BpeMmsi
1 NPUHOCUT BaM AOMONHUTENbHYIO BbIFOAY.

Terrepp TpUCTYNIUM K ONTUMM3AINN YK€ UCITOTb3yEeMbIX 3aMBIKAOIITNX
BeIpaskeHnil. [Ipn 06bsABICHUN BXOIHOTO mapamerpa closure B pyHK-
uuu handle() ykasbiBaeTcst ero (pyHKIIMOHATbHBIN TUIl (OH IPUHUMAET
¢dbysriuo Tuma (Int) -> Bool), MOATOMY TIPH Tepeiade 3aMbIKATOTIETO
BBIPKEHUS HET HEOOXOAUMOCTH AyOJUPOBATh TaHHYIO HHMOPMATIHIO
(smuctunr 12.5).

Jiuctuur 12.5

1 // oTbop Kynwp AOCTOMHCTBOM Bblue 1000 py6neii
2 handle(wallet, closure: {banknot in

3 return banknot>=1000

4 1)

5 // oTbop Kynwp AOCTOMHCTBOM 100 pybneit

6 handle(wallet, closure: {banknot in

7 return banknot==100

& 1

B 3aMbIKatoOIeM BBIPAKEHUH TIEPE KIIOUEBBIM CJIOBOM in HEOOXOIMMO
MepeiaTh TOJIBKO UMsT, KOTOpPOe OY/IET MPUCBOEHO MTEPEaBAEMOMY B HETO
3HAYEHUIO OUepe/IHOTo dJieMeHTa MaccuBa wallet.

B xoze dynkiun handle nipu Bei3oBe (hyHKIIMU closure eii TiepeiaeTcs
mapameTp banknot — MMEHHO 110 3TOHM MPUYMHE MbI YKa3bIBA€M B KauecTBe
BXO/IHOI'O apryMeHTa IIepeEMEHHYIO C aHAJIOTMYHbIM Ha3BaHUEM.

12.3. HesiBHOe BO3BpalleHne 3Ha4YeHus

3aMbIKaIOIIKe BEIPAsKEHM MO3BOJIAIOT B 3HAUNTEILHON Mepe OITHMU3NPO-
BaTh IIPOTPAMMBIL. JTO JIUIIb OJIHA 13 MHOTHX BO3MOKHOCTEH Swift, oGecrie-
YUBAIONNX KPACUBBIN W MTOHSTHBIN MCXOAHBIN KOJI 75T BAIITUX TTPOEKTOB.

Ecint Tes10 3aMBIKAIOIIETO BBIPASKEHUS COAEPKUT BCETO OTHO BBIPAKEHNE,
KOTOPOe BO3BpalllaeT HEKOTOPOe 3HavyeHne (C UCIOIh30BAHUEM OTIEPATO-
pa return), TO Takue 3aMBIKAaHUS MOTYT HESBHO BO3BPAIIATh BBIXOHOE
snavenue. HessBHO — 3HaumT, 6€3 MCIOIB30BAHIS OTlepaTopa return
(smuctunr 12.6).
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Jinctmur 12.6

1 // oTbop Kynwp AOCTOMHCTBOM Bblue 1000 py6neit
2  handle(wallet,

3 closure: {banknot in banknot>=1000})

4 // oTbop Kynwp AOCTOMHCTBOM 100 pybnei

5 handle(wallet,

6 closure: {banknot in banknot==100})

B pe3yabTaTe Mbl I[O6I/IJII/ICI) TOTO, YTO 3aMbIKaIOIIee BbIPpAKEHNE 3allr-
CbhbIBA€TCA BCETO B OJ/IHY KOPOTKYIO CTPOKY U IIpU 9TOM KO/l CTAaHOBUTCS
IIOHATHEE.

12.4. CoKpalleHHble MMeHa NapaMeTpoB

[TposomxkuM ONTUMHU3AIINIO UCIIOJBb3YEeMBIX HaMK 3aMbIKaHui. [l ogHO-
CTPOYHBIX 3aMbIKAIOIINX BRIPAKEHNUI Swift aBTOMATHUECKH TPeIoCTaBIIsIeT
JIOCTYII KO BXO/JIHBIM apryMeHTaM ¢ [IOMOIIbIO COKPAIlleHHbIX UMEH J10-
ctyna. CoxpallieHHble UMeHA TOCTYTIa K BXOJHBIM apryMeHTaM Iy TCS
B (hopme $Homep_napametpa. HoMepa BXOJHBIX TTapaMeTPOB HAYMHAIOTCS
C HyJIS.

MPUMEYAHME B cokpalleHHol hopMe 3an1c UMEH BXOAHbLIX NMapaMeTpoB 0603Ha-
yeHne $0 ykasbiBaeT Ha NepBblil NepefaBaeMblii aprymMeHT. [1s AOCTyna KO BTOPOMY
aprymMeHTy HeobxoAMMO 1cnonb3oBaTh 0603HaveHne $1, K TpeTbeMy — $2 1 T. 4.

[Tepenmiiem BbI30B pyHKIMN handle() ¢ NCIOTB30BAHNEM COKPAIEHHBIX
nmen (suctunr 12.7).

Jinctmur 12.7

// oT6op Kynwp AOCTOMHCTBOM Bblue 1000 pybneit
2 handle(wallet,
3  closure: {$0>=1000})
4 // oTbop Kynwp AOCTOMHCTBOM 100 pybnei
5 handle(wallet,
6 closure: {$0==100})

3mech $0 — 9TO BXOMHOM apryMeHT banknot BXOIHOTO apryMeHTa-3aMbl-
KaHust closure B hyHKIMH handle().

B Tex cayuasx, korga BXoAHO# mapaMeTp-(hyHKIUSA COCTOUT BCETO U3 OJ1-
HOTO BbIPaKEHMsI, UCIIOJIb30BAHIE 3aMbIKAIOIMX BbIPAKEHUI fe1aeT KO/l
6oJiee TOHATHBIM.
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Ecnu Bxonuolt mapameTp-GyHKINS PACIIONOKEH TTOCAEIHUM B CITHU-
CKe BXO/IHBIX MapaMeTpoB (yHKIUKM (KaK B JAHHOM cJiydyae B (DyHKIIMU
handle(), rae napamerp closure sBJseTcs OCAeAHUM ), SWift nosBossier
BBIHECTHU €ro 3HaueHue (3aMblKaiollee BbIpa)KeHUe) 3a KPyrible CKOOKU
(smuctunr 12.8).

Jinctuur 12.8

// oT6op Kynwp AOCTOMHCTBOM Bblue 1000 pybneii
2 handle(wallet)
3 {$0>=1000}
4 // oTbop Kynwp AOCTOMHCTBOM 100 pybnei
5 handle(wallet)
6 {$0==100}

JlaHHBI IpUMepP, BO3MOKHO, He B [IOJHON Mepe AeMOHCTPUPYET HeoO-
XOZMMOCTD BBIHOCA 3aMBIKaHM 32 KPYTJIble CKOOKU, HO B CJIydae, Korjaa
3aMbIKaloll[ee BbIPaKeHe MHOTOCTPOYHOE, JIAaHHBIN IIPUEM JleJlaeT KO/
3HAUYUTEJIbHO oHATHee. B nuctunre 12.9 momumo maccrBa wallet, KoTo-
PBIii CONEPIKUT KYTTIOPbI, HAXOSIIUECS B KOIIETbKE, Mbl CO3/[a/INM MACCUB
successbanknots, cojepskaiinii B ce6e TOJbKO pa3pelieHHbIe /IS UCIOJIb-
30BaHUs KYIIIOPBL 3agada COCTOUT B TOM, 4T00bI 13 wallet 0TOOpaTh BCe
KYIIIOpPBI, KOTOPBIE IIPEICTaBJIEHbI B successbanknot.

Jinctuur 12.9

1 let successbanknot = [100, 500]
2 handle(wallet)

3 {banknot in

4 for number in successbanknot {
5 if number == banknot {
6 return true

7 ¥

8 ¥

9 return false

10 }

BiyTpu 3aMbIKAIOIIET0 BHIPAsKEHUST MbI 0OpalaeMcsl K MACCUBY SUCCESS -
banknot Ge3 ero HermoCPeCTBEHHON Mepeiau YePe3 BXOHbIE apIyMEHTHI,
HO paboTa BHYTPH IIPOM3BOUTCS HE C CAMUM MacCHBOM successbanknot,
a ¢ ero xonueil. B ¢Bg3u ¢ 910l 0cobeHHOCTBIO SWift s1100bIe N3MeHenns
MacCUBa BHYTPU 3aMBIKAIOTIETO BBIPAKEHUS HE TPUBHECYT HUKAKUX M3-
MEHEHHI B UCXO/IHBII MaCCHB.
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12.5. lNepeMeHHble-3aMbIKaHUA

Paree, koria MbI paccMaTpuBaiu paboTy ¢ HYHKIUSAMU, MbI TIePeIaBaIIH
B KaueCTBe 3HAUEHUST TIEPEMEHHOIT Oe3bIMSIHHY 10 (DYHKIMIO. TaK Mbl y3Ha-
JIM, 9TO TIEPEMEHHBIE MOTYT XPAHUTh B cehe 3aMbIKAIONINe BhIpasKeHust. Mbl
OTPaHUYNJIUCD JINIIb TIPUCBOCHIEM 3HAYEHNUS, YITYCTUB TIPU HTOM BOIIPOCHI
3a/1aHus (PYHKITMOHAILHOTO TUTIA ¥ BXOHBIX TAPAMETPOB.

Paccmorpum npumep u3 uctunra 12.10, B KOTOPOM CO371a/ITMM KOHCTAHTY
closure U B KauecTBe ee 3HAYCHUS OTPEIEJINM 3aMbIKafollee BhIPakeHMeE,
HUYEro He MPUHUMAIOIIee U HUYEro He Bo3Bpaliaioniee.

JNiuctmur 12.10
let closure : () -> () = {

[ XY

2 print("3ambikatowee BbipaxeHue")
3}

4 closure()

Koncoub:

3ambiKallee BblpaxeHue

Tak kak 1aHHOE 3aMbIKalollee BbIpakeHue He TMeeT BXO/[HBIX [TapaMeTpPOB
1 BO3BPAIAEMOTO 3HAYECHMS, TO €70 (DYHKITMOHATIBHBIN THII paBeH () -> ().

IIJUI BbI3OBa 3aIlTMCAaHHOTO B KOHCTAHTY 3aMbIKAIOIIETO BbIPAYKEHUA HeooO-
XO/ITMMO HAITUCAaTh UM:A KOHCTAHTBI C KPYTJIbIMU CKO6KaMI/I, TO €CTb TOYHO
TaK K€, KaK Mbl BbI3bIBa€M Q)yHKHI/II/I.

JLJ1st TOTO YTOOBI TIEpeiaTh B 3aMBIKAHVE HEKOTOPbIE 3HAYEHMsT (B KaUeCTBe
BXOJIANIUX TTAPAMETPOB), HEOOXOAUMO OTHCATh UX B (DYHKIIMOHATEHOM
THUIlEe JAHHOI KOHCTAaHTBI. [Ipu omcaHny MOJKHO MCIIOJIh30BATh BCE U3Y-
YeHHbIEe paHee BO3MOXKHOCTU: BHYTPEHHEE U BHEIITHee NMEHA, TUTT IAHHBIX,
u T. 1. [l joctyna K 3HAaUeHUSIM BXO/IHBIX apTYMEHTOB BHYTPU 3aMbl-
KATOTIETO BBIPAKEHIST HEOOXOIMMO NCTTOIB30BATh COKPAIEHHbIE TMEHA
noctyna ($0, $1 u T. 11.), Kak Toka3aHo B qucTuHre 12.11.

JNinctuur 12,11

1 var sum: (numOne: Int, numTwo:Int) -> Int = {
2 return $0 + $1

3}

4 sum(numOne: 10, numTwo: 34)

SlIeCI) 3aMbIKalOIIlee BbIpaKECHUE, XpaHAIleeCda B KOHCTAHTE sum, ITIPUHUMaA-
€T /IBa BXO/[HbIX apTYM€EHTa THUIla Intu BO3Bpallla€T NUX CYMMY.
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MPUMEYAHMUE 3ambikatolime BbIPAXXEHUS MOMyT XPaHUTbCA Kak B KOHCTaHTax, Tak
1 B nepeMeHHbIX. BbibupaiiTe npaBusibHbIA TUN NapamMeTpa B 3aBUCMMOCTU OT Toro, 6y-
[eT Ny nepes3anncaHo ero 3HayeHue.

B 60nbLunHCTBE Clly4aeB COXPaHATb 3aMblKaHUE B I'IEPEMEHHOVI HE UMEET CMbICna.

12.6. 3axBaT nepeMeHHbIX

MBI He paccMOTpEJTH ellie OIHY WHTEPECHYT0 BOSMOKHOCTE Swift, mo3Bosis-
I0111y10 3a(DUKCUPOBATh 3HAUECHUS TTapaMeTPOB (IlepeMEeHHBIX U KOHCTAHT),
KOTOpbIE€ OHU UMEJIM Ha MOMEHT OIIpe/IeJICHUS 3aMbIKaAHUS.

O6parumcs K npumepy (muetunr 12.12). CymectByeT Habop I1apaMeTpoB,
KOTOpbIE HE MePEJatoTCs B KAYeCTBE BXOHBIX aPTYMEHTOB B 3aMbIKAHUE,
HO WICTIOJIb3YIOTCSI UM B CBOUX IeJIsIX. [IpH KasK/I0M BBI30BE TAKOTO 3aMbl-
KaHWst OHO OYIET ONPE/eNIATh 3HAYECHUS JAHHbIX TAPAMETPOB, TIPESK/IE YeM
IIPUCTYIUTH K BBITIOJHEHUIO OMIEPAIIUK C UX YIACTHEM.

Jinctmur 12.12

1 var a=1

2 var b =2

3 let closureSum : () -> Int = {
4 return a+b

5

6 closureSum()

7 a=3

8 b=24

9

closureSum()

SaMbIKaHI/Ie, XpaHslieecs B KoHCTaHTe closureSum, CKJIa/(bIBaeT 3HAYCHU ST
IEPpEMEHEHHDbIX a 1 b. HpI/I M3MEHEHWHN UX 3HAUCHUIA BO3BpalllacéMO€ 3aMbl-
KaHMeM 3HaYeHHe TaKiKe MEHACTCA.

II]IH TOTO 4TOODI Ba(l)I/IKCI/IpOBaTb 3HaY€HUsS HEKOTOPbBIX IMapaMeTpOB, HE-
O6XO,Z[I/IMO HalluCaTb UX UMEHa.

CymiectByer crocob «3aXBaTUTh» 3HAYEHUS MAPAMETPOB, TO €CTh 3a-
(bukcupoBaTh T€ 3HAUEHUS, KOTOPbIE UMEIOT 3TU MMapaMeTpPhl HA MOMEHT
HaTMCAaHNS 3aMBIKAfOIero BeIpaskeH . /L1 9TOTo B Havase 3aMbIKAHUS
B KBa[PaTHBIX CKOOKAX HEOOXOIMMO TIEPEUNCIUTh 3aXBaThIBAEMbIC TIepe-
MEeHHbI€e, Pa3IeJINB UX 3aIISITOH, TIOCJIE YeTO YKa3aTh KII0YEBOE CJIOBO in.
[lepenuemM THUITUAT3UPOBAHHOE TIEPEMEHHOI closureSum 3aMbIKaHUE
TakuM 06pa3oM, 4YTOOBI OHO 3aXBATHIBAJIO TIEPBOHAYAIIBHBIE 3HAYCHUS TIepe-
MEHHBIX a U b (sinctunr 12.13).
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Jinctmur 12.13

1 vara =1

2 var b =2

3 let closureSum : () -> Int = {
4 [a,b] in

5 return a+b

6

7 closureSum()

8 a=3

9 b=4

10 closureSum()

SaMbIKaHI/Ie, Xpandgmieeca B KOHCTaHTe closureSum, CKJIa/IbIBaeT 3HAYECHUA
IeEpeEMEHEHHDbIX a 1 b. HpI/I M3MEHEHUHN ATUX 3HAYEHU I BO3BpalllaeMoe 3a-
MbIKaHMEM 3HaYeHHE TaKKe MEHACTCA.

12.7. MeTo4 COPTUPOBKM MACCUBOB

Swift npeasaraeT 6oJIbLIOE KOIMYECTBO (DYHKIMH 1 METOLOB, IIO3BOJISIIO-
X B 3HAUUTEJbHON CTEIIEHU YIIPOCTUTD Pa3paboTKy 1puiiokeHuil. O-
HUM U3 TaKUX METOJIOB SIBJISIETCS sort (), TpeHasHadeHHast 1JIsI COPTHPOB-
K1 MacCUBOB (KaK CTPOKOBBIX, TAK M YUCJIOBbIX). OH IpUHUMAET Ha BXO/Ie
MacCUB, KOTOPbII HEOOXOAUMO OTCOPTUPOBATD, U YCIOBUE COPTUPOBKHU.

[TpruHIMaeMoe yCJIOBHE COPTHPOBKE — 9TO OGBIKHOBEHHOE 3aMbBIKAOIIIEE
BbIpa)KEHNE, KOTOPOE BBI3BIBAETCS BHYTPH MeToa sort (), IPUHUMAET Ha
BXO/I€ [[BA OUEPE/HBIX dJIEMEHTA COPTUPYEMOrO MACCUBA 1 BO3BPAIAET
3HaueHWe Bool B 3aBUCUMOCTH OT pe3yJibTaTa UX cpaBHeHUs. [ TOro
4TOObI MOJYYUTH OTCOPTUPOBAHHBIN MACCUB, HEOOXOAUMO TEPeIaTh CO-
OTBeTCTBYIOIee 3aMbikanue. B smctunre 12.14 Mbl OTCOPTUPYEM MaccuB
myArray TaKuM 0OPa3oM, YTOObI 3JIEMEHTBI OBLIN PACTIONOKEHBI IO BO3-
pacranwuio. /1yist 9TOr0 B QYHKIMIO sort () TepeaaiiM TaKoe 3aMbIKatoIee
BbIPaKeHUe, KOTOPOe BO3BPAIIAET true, KOrjia BTOPOe CPABHUBAEMOE YUCJIO
GoJblIie.

JNiuctmur 12.14

1 wvar array = [1,44,81,4,277,50,101,51,8]
2 array.sort({ (first: Int, second: Int) -> Bool in
3 return first < second

4 1)

Tenepb IPUMEHUM BCE PACCMOTPEHHBIE PaHee CIIOCOObI ONITUMU3AIINH 3a-
MBIKAIOIMX BbIPaKeHUI:
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Q ybepeM DYHKIMOHATIBLHBII TUIT 3aMbIKAHVIS;
0 3aMeEHMM MMeHa [TlePeMEeHHBIX MMEHAMU B COKPallleHHOH (hopMme.

B pesymbrare mosyuutcst Belpakenue, IpuBenertoe B guctumre 12.15.
Kaxk u B pe/ibIy1ieM mpuMepe, 3/1ech ToKe He0OOXOIUMO OTCOPTUPOBATH
MaccuB myArray TaKUM 00Pa3oM, YTOOBI 9JIEMEHTBI OBIIIA PACTIONOKEHbI
1o Bogpacranuio. /[y aToro B MeTo[ sort () ImepeaeTcst TAKOe 3aMbIKAIO-
1ee BhIpaskeHre, KOTOPOe BO3BPAIIAET true, KOT/Ia BTOPOE CPAaBHUBAEMOE
qucIIo HoIbIIe.

JNiuctmur 12.15

1 wvar array = [1,44,81,4,277,50,101,51,8]
2 var sortedArray = array.sort({$0<$1})

B pe3yJabTaTe KO IOJIy4aeTC A 6oJ1ee unTabebHbIM 1 KpaCuBbIM.

B Swift cymiectByer ocobast peannsariyst 3aMbIKaHUsI CDABHEHUST [IEPEMEH-
HBIX, KOTOpas TIPUHUMAET Ha BXO/IE /[BA CPABHUBAEMBIX 2JIEMEHTA, a BO3-
BpalaeT 3HaueHus Trna Bool. OHa Ha3bIBaeTCs GUHAPHBIM OTIEPATOPOM
cpaBHeHus. C HUM MbI yoKe TaBHO 3HAKOMBI.

To ecTh B KaueCTBe 3aMBIKAIOIIETO BHIPAKEHUSI MOKHO HAITUCATH OMHAP-
HBII OIepaTop cpaBHeHUs (Ge3 YKazaH!st UMEH CPaBHIUBAEMbIX [TAPAMETPOB,
Tak Kak JIaHHbINA OMepaTop ABJsIeTCst GUHAPHBIM, TO €CTh COBEPIIAIONTIM
orieparuio ¢ AByMms onepangamu (guctunr 12.16).

Jinctmur 12.16
1 wvar array = [1,44,81,4,277,50,101,51,8]

2 var sortedArray = array.sort(<)

Hasetoch, BbI MPUSITHO YANBJIEHBI TTOTPSICAIONTUMHI BO3MOKHOCTIMU Swift!
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HeTprBManbHble
BO3MOXXHOCTU Swift

B npeablaylmx rnaBax KHUrM NpouCXoamio MiaaBHOE MOrpyxeHue B huno-
cocuio Swift MyTeM M3yUYeHWUsi OCHOBHbIX BO3MOXHOCTEN 3TOro A3blka. OueHb
Ba)KHO, YTOBbI Bbl MOHS/IN 1 YSICHUMN NMPUHLMMBI MPOrPaMMUMPOBaHUS Ha AaHHOM
3aMeyaTesibHOM si3blke. VIMEHHO MO 3TOW MpUYMHE MPUBOAWIOCh BOMbLLIOE KO-
JIMYECTBO MPUMEPOB, a KAXAbIN U3 HWUX NOAPOBHO OMNUCHLIBAsCS.

N xoTs paHee Mbl HEOAHOKPATHO 0BCYXAanWn pasfinyHble 06bEeKTbI, UX CBOWA-
CTBa W METOABI, A0 CMX MOP Mbl HE OMUCHIBANM, Kak 3TW 0ObEKTbI CO3AatoTCs
n paboTtatoT.

Tak kak Swift npuaepxxmBaeTcs napaaurMbl «Bce — 3T0 06bEKT», TO NGO
napameTp (NepemMeHHas UM KOHCTaHTa) C onpeaesieHHbIM TUMNOM AaHHbIX — 3TO
06bekT. [nsi peannsaummn HOBbIX OObEKTOB Bbl YXKE U3YyUn/Iv MHOXECTBO pas-
JIMYHBIX TUMOB [aHHbIX, HO, KaK 0TMeYanock paHee, Swift obnagaet gyHkumMo-
Ha/oOM CO3AaHMs1 COBCTBEHHBIX OOBbEKTHBLIX TUMOB. N5 3TOrO CyLLEeCTBYET TpU
MexaHu3Ma: nepeuncneHuns (enum), CTpykTypbl (struct) n knaccel (class). B uem
pasHuUa Mexay HMMK? Kak ux co3faBaTh M UCNOb30BaTh? [JaHHas YacTb pac-
CKasblBaeT 06 3TOM. Mbl 06CyAMM, UTO Takoe O6beKTHbIE TUMbI B O6LLEM U B YEM
pasHuua Mexay Humu. CnepytowmMm warom 6yaeT ulydeHne MexaHusmMoB, Mo-
3BOSISHOLLMX PACLUMPUTL BO3MOXHOCTU O6BEKTHBIX TUMOB, BKITKOYasi MPOTOKOSbI,
pacLUMPEHUs], YHUBEpPCasbHble WabmoHbl, U T. A.

Mpu M3y4eHUM HOBOro MaTepuana byaeT aKTUBHO MCMONb30BaThCs YXKE U3yYeH-
HbIiA, MO3TOMY €C/iM Bbl MPOMNYCTUM Kakue-nnmbo M3 3aAaHuil B NpeablayLumx
rna.ax, MomnpoLly Bac BEPHYTLCS K HUM.

v/ Tnaea 13. OOMN kak pyHAaMeHT
v' naea 14. MepeuncneHns

v' Tnaea 15. CTpyKTypbl

v/ nasa 16. Knacchbl
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OOIT kak pyHOaMeHT

OG6BEKTHO-OPUEHTHPOBAHHBIHN CTHIIH TPOTPAMMHUPOBAHIS IBJISIETCSI OCHO-
BOIT Bcell pazpaboTKu nmporpamMm Ha si3bike Swift. Mbl yike HEOHOKpPATHO
BCTPEYATHNCH ¢ OMHUM (DyHIAMEHTATHHBIM /IJIST TAHHOTO SI3bIKa TPAaBUIIOM
«BCé — 910 00BeKT>. [IPUIIIIO BpeMsI MPUCTYIUTH K N3YYEHUIO HanboJee
UHTEPECHDIX U CIOKHBIX MEXAaHU3MOB, IOCTYIHBIX B Swift. [laHHast rraBa
pacckakeT BaM 0 Harmbosiee BAKHBIX TEPMUHAX 1 TIOHSTHSIX, KOTOPBIE TT0-
MOTYT BaM OCBOMTD BeCh I1OCJIEYIONINI MaTeprall.

Bosamoskno, Ber nzyuasu OOII B npomniom Ha ypokax uagopmMaTuku
B ITKOJIE WJIM B UHCTUTYTE, a MOKET, CAMOCTOSATEIbHO. B TakoMm ciydae
BBI, KOHEUHO ke, 3ayunBain Tpu nocrysaara OOIl: nakancymsmnus, Ha-
cnenoBanve u nosmmopduam. B anHoil kHure g He mpejaraio ux moj-
poOHOE U3ydeHKe 1 3ayuyuBaHue, s IPEAIIOUNTAIO IPAKTUIECKUI TIOAXOL.
Jla v npuHIMIbL pa3paboTKU Ha A3bIKe Swift BO MHOIOM OTJIMYAIOTCS OT
TaKOBBIX /I 13bIK0B Pascal, Visual Basic, Python, PHP u T. 1.

13.1. Ok3eMnnsapsl

[lepeuncienus:, CTPYKTYPbI M KJIACCHI UMEIOT OHY OY€Hb BaKHYIO 0COOeH-
HOCTb: JIJISI HUX MOTYT OBITh CO3/IaHbl 9Kk3emnispul. Korna Bbl onpeesiere
00BEKTHBII THII, BbI JIMIIb 3ajaeTe TUII JaHHbIX. Co3laHue 9K3eMILIApa
00BEKTHOTO THIIA — 9TO CO3AAHNE XpaHUInIIA (IIePeMEHHON NI KOHCTaH-
ThI) JIJIsI IAHHBIX OIIPEJIeJIEHHOTO THUIIA.

MPUMEYAHUE HecmoTps Ha TO YTO Mbl MHOTO pa3 roBopunv 06 obbekTax, npaBuib-
Hee HasblBaTb WX 3k3eMnnaspamu. O6 atom Apple roBopuT B AOKyMeHTaummn K Swift.

ObbekTamMu B ApYrnx si3blkax MpPOrpaMMUpOBaHMs Ha3biBa/IMCb 3K3EMIMISPbl K/1ACCOB,
a 3K3eMNNsApbl CTPYKTYP U NEPEUMCIIEHNI — NPOCTO 3K3eMnaspamMu. Tak Kak (yHKUmo-
Han CTPYKTYp, NEepeUNCTIEHMIA 1 KNTAcCOB OYeHb 6JIM30K MO CBOMM BO3MOXHOCTAM, B Swift
COOTBETCTBYHOLME 06BEKTbI HAa3bIBAKOTCSA MPOCTO K3EMMNIAPaMu.
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IIpencrasere, YTO ONPEE/IEH HEKOTOPDIIL Kiiacc Automobile (aBTOMOGUIIB).
ITOT KJIACC SIBJISIETCS] TUTIOM JIaHHBIX. JIaHHBINA « ABTOMOOUIIbY SIBJISIETCSE
HE KaKUM-TO KOHKPETHBIM aBTOMOOWIIEM, & JIUIITb KOHCTPYKIIHEH, ¢ TIOMO-
BI0 KOTOPOW MOKHO OTIPEETUTh 9TOT KOHKPETHBIN aBTOMOOMIIb. Eciin
CO3/aTh IIepeMeHHyIo Tuiia Automobile, TO B pe3yJsbrare Mbl I1I0JIYYUM
9K3EMILIISIP 3TOTO Kiacca (puc. 13.1).

Knace "Automobile”
class Automobile {}

sKseMnnap Knacca "Automobile"
var bmw: Automobile

Puc. 13.1. Knacc u ero aksemnnsp

Cam KJacc Ha pUCYHKe He MMeeT BBIPAKEHHBIX YePT, TaK KaK ele Henu3-
BECTHO, KAKOM JKe OIpe/ieJIeHHBIN 00BhEKT peaJbHOTo (I HepeaJbHOro)
Mupa oH Oyzer onpenears. Ho xorma cosmana nmepeMenHas bmw tuma
Automobile, MBI y:Ke 3HAeM, UTO C 9K3EMILJISIPOM B 3TOH MTePeMEeHHON MBI
GyeM paboTaTh CIIOBHO ¢ peaibHbIM aBTo Mapku BMW.

OODBEKTHBIN TUIT MOKET HAZEIATh IK3EMILIAP HEKOTOPBIMU XapaKTEPUCTU-
kamu. /114 kimacca Automobile 310 MOrI ObI OBITD: MapKa, MO/leJIb, 1IBET,
MaKCUMaJ/IbHAs CKOPOCTb, 00beM JABUraTesIs U T. I. XapaKTePUCTUKU 00b-
€KTHBIX TUTIOB Ha3bIBAIOTCS cgoticmaamu. J1nst mepeMeHHol bmw 3HaYEHUS
DTUX CBOICTB MOTJIM ObI OBITDH CJIEYIOIIAMU:

.brand = "BMW"
.type = "3"
.maxSpeed = 210

a
a
a
a.engineCapacity = 1499
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CBoiicTBa IIpeACTaBJIAIOT coboii XpaHunIIa JIaHHBIX, TO €CTb 9TO TE K€
CaMbl€ IepeMeHHbIE 1 KOHCTAaHTbI, HO C OTPaHUY€HHbIM JOCTYIIOM: OHN
OOCTYIIHBI TOJILKO Y€PE3 IK3EMILIIADP.

IToMUMO CBOWCTB, ¥ 9K3EMILISPA MOTYT OBITh OIPEAETEHbI METOABI. Me-
TOJIbI, 2 C HUMU MBI YK€ HEO[HOKPATHO BCTPEYANCh, — 3TO (PYHKINH,
KOTOPbIE OlIpeiesieHbl BHYTPH 00beKTHbIX THIoB. Kiace Automobile Mor
Obl IMETh CJIEAYIONIIEe METO/bI: U3/IaTh CUTHAJ, 3aBECTUCH, YCKOPUTHCSL:

a.startEngine()
a.accelerate()
a.beep()

Taxum 06pa30M, CO3/1aBasd 9K3EMILIAD, Mbl MOJKEM HAITOJTHATDH €TI0 CBOII-
CTBa I/IH(l)OpMaHI/IGI'/JI U UCIIOJIb30BaTh €ro MeTo/ibl. 11 cBOMCTBA 1 METO/IbI
OIIPpeaEIAI0OTCA TUIIOM JaHHbBIX.

Crocob pazpaboTKu IIPOrpaMM ¢ UCII0Jb30BaHKEeM OOBEKTHBIX TUIIOB Ha-
3BIBAETCS OOBEKTHO-OPUEHTUPOBaHHBIM IIporpammuposanuem (OOIT).
ITOT CTUJIb IPOTPAMMUPOBAHUS TTO3BOJIIET JOCTHYD OU€Hb MHOTOTO
pu paspaboTke nmporpamm. HecMOTpsT Ha TO YTO BMECTO TEPMUHA <«00b-
eKT» UCIIOJB3YETCs TEPMUH «dK3eMILIsIp», abopesuarypa OOII siBisiercst
YCTOSIBIIUMCST B TPOTpaMMUpOBaHuu U B Swift oHa He TpanchopMupyercst

B DOII.

13.2. lNMpocTpaHCcTBa NMeH

Ipocmpancmea umen (namespaces) — 3T0 UMEHOBaHHbIe ()PArMEHTBI TIPO-
rpamm. [IpocTpancTBa MMEH UMEIOT OJHO OYEHb BaAKHOE CBOWCTBO — OHU
CKPBIBAIOT CBOIO BHYTPEHHIOIO PEATU3AIMIO U HE MO3BOJISIIOT MOJTYIUTH
JOCTYT K 0OBEKTaM BHYTPH IIPOCTPAHCTBA UMEH (€3 JI0CTyTIa K CaMOMY
[IPOCTPAHCTBY MMeH. DTO 3aMevaTesibHas yepra, 6Jarogapst KOTOPOii BbI
MOKeTe UMeTh 0OBEKThI ¢ OJHUM 1 TE€M 7K€ UMEHeM B Pas/IUYHBIX IIPO-
CTPAHCTBAaX MMEH.

MbI ysKe HEOTHOKPATHO FOBOPUJIE 00 06JIACTSX BUAUMOCTH MEPEMEHHBIX
n ¢ynkuuit. IIpocTpancrsa MeH Kak pa3 U peajusyioT B IIPUIOKEHUN
passuHbie 06JaCTH BUAUMOCTH.

ITpocreiiium MPUMEPOM OrpaHUYEHUsT 0OJTACTY BUAUMOCTU MOKET CJIIy-
KUTh GyHKIUs. Bee epeMenHbie, 0ObsIBJICHHBIE B Hell, BHe QYHKIIUN
HezpoctynHbl. Ho ipu aToM dyHKIIMS He ABIISAETCS TPOCTPAHCTBOM MMEH,
TaK KaK He TI03BOJISIET TIOJYYHUTh HOCTYI K 0ObEKTaM BHYTPU ce0s1 U3BHE.
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K npocTtpancTBaM UMEH OTHOCSTCS Nepeuucienus, Cmpykmypol u K1ac-
col. VIMeHHO UX n3ydyeHueM Mbl U 3aiimeMcs. Takke K IpocTpaHCTBaM
WMeH OTHOCSATCS MOJYJIM, HO UX N3y4YeHNe He SBJSIeTCS TeMOW JaHHON
KHUTH. B0oob61Iie-T0 MOy — 9TO BEPXHUN YPOBEHB TIPOCTPAHCTB HMEH.
B mpocreiiimem BapuanTe Bailia IporpaMMa — 3TO MOJYJIb, a 3HAUUT, 3TO
OT/IeThHOE TTPOCTPAHCTBO MMEH, NMEHEM KOTOPOTO SIBJISIETCST Ha3BaHWe Ba-
1Iero NpuiaoKkeHus. Takxke MOLYJISAMU SBJISIOTCS Pa3inyHble (hpeliMBOPKHL.
C oJfHUM U3 HUX, KCTaTU, MBI y3Ke PabOTaIH, KOT/Ia BBIIOJIHSIIN HMITOPT
MonyJist: import Foundation.

Iror dpeiimBopk HasbiBaetTcst Cocoa’s Foundation Framework u comepsxu
GOJIBIIOE KOMMYECTBO (DYHKIIMOHAIBHBIX MEXaHU3MOB, O3BOJISIONINX Pac-
MTUPUTD BO3MOKHOCTHU TIPOTPAMMBI.

O/1HU TTPOCTPaHCTBA UMEH MOTYT BKJIIOYATh Jpyrue: Tak, moayab UIKit,

IpeJHasHaYeHHbIH A1 paspaboTku 10S-puIoKeH i, B CBOEM KOJE Bbl-
nosasier uMopt MoayJist Cocoa’s Foundation Framework.



[lepeyncnenHus

[Tepefinem K M3yYEHUIO MEXaHU3MOB CO3/[AHMS OOBEKTHBIX TUTIOB IAHHDIX.
Haunewm c npocTeiinero u3 HUX — Iepedrciens. ITO OUeHb BaKHAA
" WHTepecHast TeMa B Swift.

14.1. CMHTaKCKC NepevncieHmi

Iepeuucnenue — 310 OGBEKTHBIN TUTI ITAHHBIX, KOTOPBIN TIPEIOCTABJISIET [10-
CTYTI K PA3JIMIHBIM TIPEIOTpe/ieJIeHHbIM 3HaueHnsIM. PacemarpuBaiiTe ero
KaK repevyeHb BO3MOKHBIX 3HaYeHUH, TO eCTh HaOOp KOHCTAHT, 3HaYeHUs
KOTOPBIX SABJISIOTCS albTePHATUBAMU JIPYT IPYTY.

PacemoTpum XpaHuIHIIe, KOTOPOe OIUCHIBAET TPON3BOJIBHYIO I€HEKHYIO
equuuIy (muctunr 14.1). JI71s Toro 4ro0bl PEIInTh NOCTABIEHHYIO 3a1a4y
C TIOMOTI[HIO U3YYEHHDBIX PAHEe TUIIOB JAHHbBIX, MOKHO UCIIOJIH30BATDH THII
String. [Ipu TakoM TIOIX0/Ie IPUAETCS] BECTH yUET BCEX BO3MOKHBIX 3HA-
YeHU /711 OTIMCAHWS ICHEKHBIX eIMHUIL.

Jiuctuur 14.1
1 var russianCurrency: String = "Rouble"

[Toxo6HbI ToAX0 co3aaeT mpobiiem 6oJIblie, YeM [T03BOJISET PELIUTh,
[OCKOJIBKY HE MCKJIIOYAeT BIUSHUS «4eJI0BeUecKoro pakTopar, U3-3a
KOTOPOIO CJIyYaiiHoe U3MEeHEHUe BCETo JIUIIb OJHONH OYKBbI IPUBEIET
K TOMY, 4TO IIPOrPaMMa He CMOKET KOPPEKTHO 00paboTaTh IOCTYIIIBIIEE
3HaueHue. A UTO JesarTh, ecau morpedyercs 106aBuTh 06paboOTKY HOBOTO
3HAYCHUS ICHEKHOU eIMHUIIBI ?

AJbrepHaTUBON 9TOMY CITOCOOY MOJKET CIYKUTH CO3/IaHke MaccuBa (JIuc-
tunr 14.2). MaccuB coZiepKUT Bce BO3MOKHbBIE 3HAUEHUS, KOTOPBIE 710~
CTYMHBI B Iporpamme. IIpyu HeoOXOAUMOCTH MPOUCXOIUT MOJyUEHUE
TpebyeMOoro aJIeMeHTa MaCCHBa.
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Jinctmur 14.2

1 var currencyUnit: [String] = ["Rouble", "Dollar", "Euro"]
2 var russianCurrency = currencyUnit[e0]

B neficTBUTENILHOCTH 9TO OUEeHb XOPOTIHI CITOCOO BEEHST CIIUCKOB BO3-
MOJKHBIX 3HaYeHuil. M ero nmosoxkutesbHble CBONCTBA 3aKaHUYMBAIOTCS
POBHO TaM, TJic OHA HAYMHAIOTCS Y TePEYNCTICHUI.

JLuist TOro 9TOGBI BECTH JIOTIOJTHUTEIBHYIO BCIIOMOTATETbHY 0 HH(POPMAITHIIO
JI7IST JIEMEHTOB MaccuBa (HallpuMep, CTpaHa, IOCTYITHBIE KYTTIOPBl U MO-
HETBI OIPEIEJIEHHOTO JIOCTOMHCTBA), TIOTPEOYETCS CO3/aBaTh MHOKECTBO
JIOTIOJTHUTETbHBIX MACCUBOB U cyioBapeil. M eaabHbiM ObLIO OBl UMETH OT-
JIeJIBHBII THIT IAHHBIX, KOTOPbI TO3BOJINJI OBl OMTUCATH JICHEKHYO €INHI-
Iy, HO, K COJKaJIEHNIO, crieraiuctel Apple He npeaycmorpenu ero B Swift.

3HauYUTEIHHO YIAY4YIIUTD CUTYaIlUIO ITO3BOJIAET UCIIOJIb30BaHUE TIepevuncC-
JIEHUH BMECTO MacCHUBOB WU (byHI[aMeHTaJIbeIX THUIIOB JIaHHDBIX.

Ilepeuucnenue — a0 HAOOP 3HAUEHUI ONPEAETEHHOTO THIIA JaHHbIX, 0~
3BOJIAIONINHT B3aMMOICHCTBOBATD C ATUMU 3HAYeHUAMU. TakK, ¢ TOMOIIBIO
HEePEYnCIeHUI MOKHO CO3/1aTh HAOOP JIOCTYIHBIX 3HAYEHWIT U OJIHO U3
3HAYEHW I MPUCBOUTH HEKOTOPOMY TTapaMeTpy.

CUHTAKCUC

enum Umalepeuncnenus {
case 3HauveHuel
case 3HaveHue2

}

MepeuncneHne o6bABNSETCS C MOMOLLBIO KJTHOYEBOr0O C/I0Ba €nUm, 3a KOTOPbIM ClieayeT
1Ms nepeyncnenns. MIMs [O/MKHO OnpeaensTh NpeaHasHayYeHne co34aBaeMoro nepe-
UUCIEHNS M, KaK Ha3BaHMe No6oro TUna AaHHbIX, COOTBETCTBOBATb BEPXHEMY CTUIIIO
KaMasnkenc.

Teno nepeyncneHns 3aknoHaeTcs B (UrypHble CKOBKM 1 COAEPXKUT nepeyeHb AoCTyn-
HbIX 3HAYEHW. DTN 3HAUEHMS HA3bIBAKOTCA YeHaMW nepedncreHms. Kaxablid yneH
onpeaesnsieTcsl C MCMosb30BaHMEM KJTHOUEBOMO C/I0BA Case, Moc/ie KOTOpPoro 6e3 Kasbluek
YKa3blBaeTCs CaMO 3HaYeHne. ITU 3HaUEHUs HEOBX0AMMO HAaUYMHATb C MPOMMUCHOMN BYKBbI.
/X KOSIMYECTBO B NEPEYMCIIEHNN MOXKET ObiTb MPOU3BOSLHBIM.

MPUMEYAHME OO6bsiBNsis NepeyncrieHne, Bbl CO3AAETe HOBbIM TUM JaHHbIX.

Pemmnm 3azauy ykasaHus THIIA A€HEKHON eIUMHUIBI C UCIIOJb30BAHUEM
nepeuncienuii (sucrtunr 14.3). Iepeuncienue nogo6Ho MaccuBy. OHO
CONIEPIKUT CIIUCOK 3HAYEHWH, OJTHO U3 KOTOPBIX MbI MOKEM IPUCBOUTH
HEKOTOPOMY TIapaMeTpy.
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JNinctuur 14.3

1 enum CurrencyUnit {
2 case Rouble

3 case Dollar

4 case Euro

5}

HeckosibKo 4IeHOB TIepedncIeHnst MOKHO TIHCATh B OJIHY CTPOKY dYepes
zanaTyio (suctunr 14.4).

JNnctuur 14.4

1 enum CurrencyUnit {

2 case Rouble, Dollar, Euro
3}

HecMmoTps Ha TO yTO mepeuncienre CurrencyUnit co3/IJaHO U €0 YJIEHBI
OTIpe/IeTIeHbl, HU OJIHO U3 3HAYEHWH He MPUCBOEHO KaKOMY-JTH00 mapame-
Tpy. 11 TOTO YTOOBI MHUIUATM3MPOBATH HEKOTOPBII MapaMeTp HEKOTO-
PBIM YJIEHOM IepeyrcsIeHus], UCII0JIb3yeTCs CllellnalbHblii CHHTAKCHC.

CUHTAKCUC

,U.OCI’YI'I K 3Ha4YeHUAM nepevncnieHnsa npoucxoanT TaK XKe, Kak U K CBOVICrBaM SK3EeM-
nn4apoB, TO €CTb Yepe3 CUMBOJT TOYKU. ,EI,J'IH NHUUManm3aumn 3Ha4yeHna CyLleCTBYET ABa
crocoba.

var umallapameTpa = UmallepeyncneHuna.3HavyeHne
VHnumanusnpyemoe 3HayeHue NULLETCA MOC/Te UMEHW MEPEYUCSIEHNs, OTAENSAACh OT
HEero TOYKOMN.

let umalapameTpa: UmaAlepeyncnenus
umaAllapameTpa = .3HayeHue

NMa nepeuncneHust BbICTYNaeT B KayecTBe TUMNa AaHHbIX napametpa. locne 3Toro ao-
CTyn K 3Ha4Y€HUAM MPONCXOAUT yxe 6e3 YKa3aHua ero UMeHu.

CosmaM HECKOJIBKO TTapaMeTpOB, KOTOPbIE OY/IYT CoJep:KaTh 3HAUCHISI
CO3/IaHHOTO paHee mepevncaenns (muctuur 14.5).

JNinctuur 14.5

1 // cnocob 1

2 let roubleCurrency = CurrencyUnit.Rouble Rouble
3 // cnocob 2

4 let dollarCurrency: CurrencyUnit

5 dollarCurrency = .Dollar Dollar

B pesysbrare cosnatoTest 1Be KOHCTAHTBI THTIA CurrencyUnit, Kask/aas n3
KOTOPBIX B KAUECTBE 3HAUEHUS COJIEPIKUT OTIPEIeIEHHbBIN YJIeH TIepevuc-
JeHuda CurrencyUnit.
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BHUMAHME YneHbl nepeuncneHns He SBRSOTCS 3HaUYEHUAMM Kakoro-nmbo Tuna aaH-
HbIX, HanpuMep String unu Int. MNo3ToMy 3HayeHns B cneayowmx NepeMenHbIX currencyl
1 currency2 He 3KBMBaNEHTHbI:

var currencyl = CurrencyUnit.Rouble
var currency2 = "Rouble"

MPUMEYAHME B nepsbix Bepcusix Swift B 0bnactu pesynbtaTtoB BMECTO OnpeaenieH-
HOrO 3HaYeHusi NepedncreHnst BbIBOAUIOCL cooblyeHre Enum Value.

14.2. AccounmnpoBaHHble napamMeTpsl

Y Kaxk0r0 U3 YJICHOB TIEPEUUCTECHUS MOTYT OBITH aCCOIMUPOBAHHBIE
C HUM 3HA4YEHUd, TO €CTh €ro XapakTepucTuku. OHM yKa3bIBAIOTCS /I
Ka3K/IOTO YJIeHa TOYHO TaK ’Ke, KaK BXOJIATINE apTYMEHTHI (DYHKITNH, TO eCTh
B KPYTJIBIX CKOOKAX C 3alaHUEM UMEH U THITOB, PA3/IEIEHHBIX IBOCTOUHEM.
Ha6op acconunpoBaHHBIX TAPAMETPOB MOKET OBITH IIPOU3BOIBLHBIM [IJIsT
KaK/I0rO OTZAEJIBHOTO YJIeHa.

CosnmamM acconmmnpoBaHHbIE TTAPAMETPHI IJI TIepeuncIeH s CurrencyUnit,
N0OABKB MAPAMETPBI, O3BOJISIOIINE OMKUCHIBATH CTPAHBI, B KOTOPIX UCIIOJIb-
3yeTcsi BaIOTa, ¢ KPATKUM HAMMEHOBAHUEM JIAHHOM BasoThl (Jinctuar 14.6).

Jiuctmur 14.6

1 enum CurrencyUnit {

2 case Rouble(countrys: [String], shortName: String)
3 case Dollar(countrys: [String], shortName: String)
4 case Euro(countrys: [String], shortName: String)
5

[TapameTp countrys sSIBIeTCS MACCUBOM, TaK KaK BaTiOTa MOKET NCIIOTh-
30BaThCs HE B OJIHOIL, @ B HECKOJIBKUX CTPAHAX: HATIPUMED, €BPO UCIIOJIb-
3yetrcs Bo Bcell EBpo3oHe.

Temepn /7151 TOTO, YTOOBI CO3/ATH TTEPEMEHHYTO W KOHCTAHTY THIA Cur-

rencyUnit, HEOOXOIMMO yKa3aTh 3HAUEHUS JIJIST BCEX aCCOIMUPOBAHHDIX
napameTpoB (auctuar 14.7).

Jiuctuur 14.7
1 var roubleCurrency: CurrencyUnit
2 roubleCurrency = .Rouble(countrys:
["Russia"], shortName: "RUB") Rouble(["Russia"], "RUB")

Temepn B tepeMeHHOIT roubleCurrency XpaHUTCS 4JieH Rouble co 3HAYCHU-
SIMU JIBYX aCCOTTMMPOBAHHBIX TapaMeTpoB. [Ipn onmcannn accormmmpoBan-
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HBIX ITapaMETPOB B IEPEUYNCTCHNUN YKa3blBaTb NX UM€Ha HE 006513aTeJIbHO.
HpI/I HGO6XO}:[I/IMOCTI/I MOJKHO YKa3bIBaTb JINIIb UX TUIIbI.

Jliist TOro uTOOBI PACIIUPUTD BO3MOKHOCTH TI€PEUNCIEHISI, 00PATUMCST
K ero useHy Dollar. Kak u3BecTHO, 0J1ap SBJASETCS HAIIMOHAJIBHON Ba-
JIOTOM GoJIbIIOro KoJmdyecTsa crpai: gojuiap CIIIA, aBerpanuiickuii 1o-
JIap, KaHajckuit gosuiap u 1. 7. Co31aiM HOBOE TlepevrcieHne, KOTopoe
COJIEPKUT 3TOT CITMCOK CTpaH. Takske co3/1aiiM HOBBIN aCCOTIMIUPOBAHHBIN
napameTp Jist uiena Dollar, KOTOPbI OyaeT coobIaTh 0 TOM, BATIOTOI
KaKOIi CTPaHbl ABJISAETCS AaHHbIH fosiap (uctunr 14.8).

Jiuctuur 14.8

// CTpaHbl, uWcnonb3ywwue ponnap
enum DollarCountrys {
case USA
case Canada
case Australia
}
// Tvn AgaHHbIX "BanwTta"
enum CurrencyUnit {
case Rouble(countrys: [String], shortName: String)
7} case Dollar(countrys: [String], shortName: String, national:
DollarCountrys)
11 case Euro(countrys: [String], shortName: String)
12 }
13 var dollarCurrency: CurrencyUnit
14 dollarCurrency = .Dollar(countrys: ["USA"], Dollar(["USA"], "USD",
shortName: "USD", national: .USA) Dol larCountrys.USA)

R VLoONGOAUANWNR

[l mapameTpa national mepeunciieHus CurrencyUnit ncmosb3yercs TUI
JMaHHbIX DollarCountrys. [Ipu ykazanum sToro napameTrpa ero TUI ysKe 13-
BECTEH, ITO3TOMY €I0 Ha3BaHUE IIPU 3a/TaHNN 3HAYEHWA MOKHO OITyCTUTD.

Tax xak mepeuncyaenue DollarCountrys UCIOTB3YETCA UCKIIOUUTEIBHO
B miepevymrcennn CurrencyUnit u cO371aHO /17151 HETO, €T0 MOKHO TTePeHeCcTH
BHYTPb 9TOTO riepeuricyienus (auctunr 14.9).

Jinctuur 14.9

// Tvn paHHbIX “BanwTa”
enum CurrencyUnit {
// cTpaHbl, ucnonb3ylwwne [foanap
enum DollarCountrys {
case USA
case Canada
case Australia

CONOUN AN WNR
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9 case Rouble(countrys: [String], shortName: String)

10 case Dollar(countrys: [String], shortName: String, national:
DollarCountrys)

11 case Euro(countrys: [String], shortName: String)

12 }

Teneps nepeuncienue DollarCountrys o0JagaeT OrpaHnYeHHO 061aCThIO
BUJIMMOCTU U JOCTYIIHO TOJIbKO Yepe3 poauTe/ibckoe nepeuncyaenue. Mox-
HO CKa3aTb, YTO 9TO MOJTHUII TUIIA, UJIN BJIOKEHHBIN TUIl. TeM He MeHee 11pu
HEOOXOIUMOCTHU BbI MOJKETE CO3/ATh MapaMeTp, COAEPIKAIIUI 3HAUCHIE
JTOTO TIEPEYNCIIEHNS U BHE TepedrcyieHus CurrencyUnit (siuctunr 14.10).

JNiuctmur 14.10

1 var someVar: CurrencyUnit.DollarCountrys
2 someVar = .Australia Australia

Tak kak nepeuncsennie DollarCountrys HaXO[UTCS B IIpejiesiaX IIepeync-
Jerns CurrencyUnit, oOpaiiaTbcs K HeMy HEOOXOAMMO KaK K CBOWCTBY
9TOr0 TUIIA, TO €CTh YePE3 TOUKY.

B ouepeHoli pa3 oT™Meuy, HACKOJIbKO sI3bIK Swift y106€H B NCIIOIb30BAHIH.
[Tocae nmepemerienus nepeuyncyenns DollarCountrys B CurrencyUnit
KOJI IPOZIOJIKAeT paboTtarh, a Xcode maeT KOPPEKTHbIE TTOJCKA3KN B OKHE
aBTOIOTIOTHEHNSI.

14.3. OnepaTtop switch ana nepeumcneHmn

MpbI HayunJIMCh YCTAaHABIMBATH B KaUeCTBe 3HAYEHWH ITepeMeHHbIX U KOH-
CTaHT YJIEHBI TIePEYNCIeHNS U UX aCCOITMUPOBAHHBIC MapaMeTpbl. s ux
aHasM3a U paszbopa NpeaHasHayeH oneparop switch.

Paccmorpum mipumep 13 sinctuara 14.11, B KoTopoM HaM HeoOXOIMMO TIPO-
aHaJN3MPOBaTh IIEPEMEHHYIO, COZIepIKAIyIo YIeH IepeyrcIeHns B Kade-
CTBE 3HAYEHUS, M BBIBECTH HA KOHCOJIb MH(OPMAITIIO U3 aCCOITMUPOBAHHBIX
apaMeTpOB.

Jinctuur 14.11

1 // co3paHue nepemeHHoW

2 var someCurrency = CurrencyUnit.Rouble(countrys: ["Russia",

"Ukrain", "Belarus"], shortName: "RUB")

// aHanu3 nepemeHHON

switch someCurrency {

case .Rouble(let countrys, let shortname):

print("Py6nb. CtpaHbli: \(String(countrys)), kpaTkoe
HaumeHoBaHue: \(shortname)")

A unhWw
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7 case let .Euro (countrys, shortname):

8 print("EBpo. CtpaHbi: \(String(countrys)), kpaTkoe
HaumeHoBaHue: \(shortname)")

9 case .Dollar(let countrys, let shortname, let national):

10 print("fLonnap \(national). CtpaHbi: \(String(countrys)),
KpaTkoe HaumeHoBaHue: \(shortname) ")

11 }

Koncoun:

Py6nb. CtpaHbl: ["Russia", "Ukrain", "Belarus"], kpaTkoe HaumeHoBaHue: RUB

B oneparope switch onucan kax/blil ajileMeHT Iepedncaenus currency-
Unit, I09TOMY HCIIOJIB30BaTh orepatop default He obs3aTesbHO. JlocTym
K acCOIMMPOBAHHBIM ITapaMeTpaM peasn3yeTcsl CBsI3bIBaHUEM 3HAUEHU.
Tax kak AJs BcexX IIapaMeTpoB CO3/1aeTCsl KOHCTaHTa CO CBA3bIBAEMbIM
3HaueHUEM, O1epaTop let MOXKHO CTABUTD CPa3y 110CJIE KJIIOYEBOIO CJI0BA
case (3TO IPOZIEMOHCTPUPOBAHO /U141 YjieHa Euro).

14.4. CBg3aHHblIE 3HAYEHUS
UYNIEeHOB NepeyvncneHuns

Kak assTepHaTHBY aCCOMUPOBAHHBIM TapaMeTpaM JIJIsI YJIEHOB Iepednc-
JIEHUT UM MOJKHO 33/1aTh CBSI3aHHbIE 3HAYEHUST HEKOTOPOTO THTIA JAHHBIX
(Hanpumep, String, Character uin Int). B pesysibraTe BbI 1osrydaere uieH
HepeuncyIeHNs ¥ IPUBSI3aHHOe K HeMy 3HaueHHe.

NMPUMEYAHME Css3aHHble 3HAYEHUS TaKXXe Ha3blBAlOT MCXOAHLIMU, UMW CbIPbIMU.

Ho B faHHOM cny4yae TEPMUH «CBA3aHHbIE» 3HAYUTESIbHO Jydlle OTpPaXKaeT UX NpeaHa-
3Ha4yeHune.

YKa3aHue CBA3aHHbIX 3HaYeHUN

Jlist 3a1aHust UCXOAHBIX 3HAUCHUH YJICHOB MEPEYNCICHUs HEOOXOIUMO
yKa3aTh TUII JIAHHBIX CAMOTO0 TIepeyrcIeHts, COOTBETCTBYIONINHI 3HAUCHN-
M usieHoB (JucTuHT 14.12).

JNiuctmur 14.12

1 enum Smile: String {

2 case Joy = ":)"

3 case Laugh = ":D"

4 case Sorrow = ":("
5 case Suprise = "o_0"
6 }
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[lepeuncienue Smiles comepKuUT HaGOP cMallJIMKOB. B KauecTse CBs-
3aHHBIX 3HAUEHWH YJIEHOB 3TOTO MTePeYNCIeHNs yKa3aHbl 3HAYEHUS TUTIA
String.

Cas3annble 3HAUEHNS U ACCOIMMPOBAHHbBIE TITAPAMETPbI HE OJIHO U TO JKE.
Wcxomubie 3HaUeHNST yCTAHABIWBAIOTCS TP OTIPEIe/IEHUN TTePeunCIeH IS,
npuyeM 0053aTeIbHO JJI BCEX er0 YICHOB U B OJMHAKOBOM THUIIE JAHHDIX.
AcconumnpoBaHHble ITapaMeTPbl MOTYT ObITh PA3/IMYHBL [JIST KasKIOTO Iepe-
YUCJEHUA U YCTAaHABJIUBAIOTCA JIMIIDL IIPU CO3JaHUN DK3EMILJIAPA 9TOTO
IIePEYNCICHUA.

BHUMAHME OpHOBpeMeHHOe onpeAeneHne UCXOAHbIX 3HauYeHWn U accoLMMpoBaH-
HbIX MapaMeTPOB 3anpeLleHo.

Ecnv B kauecTBe THTIA TAHHBIX TIEPEUNCTIEHNS YKa3aTh Int, TO NCXO/IHbIE
3HAUYCHUS CO3/IAI0TCS aBTOMATHUECKH MTyTEM yYBEJIUYCHUS 3HAUCHUS Ha
eIMHUILY JIJIsT KaXKIO0TO MOCJIeYIONIero ujiena (3HaueHue mepBoro uieHa
pasuo 0). Tem He MeHee, KOHETHO K€, MOSKHO YKa3aTh 9TH 3HAYEHUST CaMO-
crostesnpHo. Hampumep, B iuctuaTe 14.13 peicTaBieHo TIepeuncicHie,
coziepskaiee crucok mianeT CoMTHETHOH CUCTEMbI B TIOPSIZIKE YAAJICHHOCTH
or CoJHia.

Jinctmur 14.13

1 enum Planet: Int {

2 case Mercury = 1, Venus, Earth, Mars, Jupiter, Saturn, Uranus,
Neptune, Pluton = 999

3}

[171s1 IepBoTO WiieHa MepeyncyeHrs B KauecTBe NCXOTHOTO 3HAYEHUS YKa-
3aHo 1es10e yncao 1. [l KasKaoro caeayomiero yieHa 3HaueHne yBein-
YUBaeTCsd Ha eIMHUILY, TAK KaK He YKa3aHo WHOe: Jijisd Venus — 3TO 2, Jijisd
Earth —3uT. 1.

[l aneHa Pluton MCXoTHOE 3HAUEHHE YKAa3aHO, TT09TOMY OHO PaBHO 999.

[0CTyn K CBSA3aHHbIM 3HAYEHUAM

[Ipu cozpanuu sx3eMILIIpa MEPEUUCTEHUS MOKHO TIOJIYUUTD IOCTYII K UC-
XO/THOMY 3HAYEHUIO YJIeHA 9TOTO HK3EMILISApa Tepeurncienust. st atoro
MCIIOJTh3YeTCsT CBOMCTBO rawValue. Co3mamnM aK3eMIIIsIP CO3/IaHHOTO pa-
Hee IlepevyrceHnd Smile 1 ITOJIy9UM UCXOLHOE 3HAUEHIE YCTAaHOBJIEHHOTO
B 9TOM dK3eMIlIsApe uieHa (iuctunr 14.14).
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JNiuctuur 14.14

1 var iAmHappy = Smile.Joy Joy
2 iAmHappy.rawValue oy

B pesysibraTe UCIoIb30BaHUsI CBOWCTBA rawValue MBI ITOJydaeM UCXOITHOE
3HaueHue YjieHa Joy TuIla String.

NHnumanmsaumnsa yepes cBA3aHHOE 3HavyeHune

CBolicTBO rawValue MOXKET OBITh UCTIOJIH30BAHO HE TOJBKO JIJISI TIOJIYIE€HUST
CBSI3aHHOTO 3HAYEHUS, HO 1 JIJIST CO3/IaHMS 9K3EMIIISIpA TlepedancyreHnst. [l
ATOr0 HEOOXOAUMO BBI3BATH MHUIIUATIM3ATOP TIEPEYMCIEHUsT U [IePeaTh
emy Tpebyemoe ncxoztoe snadenue (auctunr 14.15). B ganHoM npumepe
CO3/IAETCST HK3EMILIISIP, COMEPIKAIIHIT B cebe yKa3aTeh Ha TPETHIO TIITAaHETy
ot Couaiia. /15t 3TOTO CIIYyKUT CO3MaHHOE paHee Mepedncienue Planet.

Jinctuur 14.15

1 var myPlanet = Planet.init(rawValue: 3) Earth
2 var anotherPlanet = Planet.init(rawValue: 11) nil

Muunnanusarop — ato MeTo]| init() nepeuncnenus Planet. Emy nepe-
JlaeTCs yKasare/b Ha UCXOHOE 3HAUYCHUE, CBA3AHHOE C MCKOMbIM YJIEHOM
aroro nepeuncienusi. He yausngiitech, 4To MeTo/l init () He onucaH
B [Ipeiesiax MepevymrcaeHnsd, — OH CYIIeCTBYeT TaM BCer/a 110 YMOJIYaHUIO.

WMnurmanusarop init() BO3BpallaeT OUOHAJ, TI09TOMY €CJIU Bbl YKajKe-
T€e HECYIEeCTBYIOIee CBSI3aHHOE 3HAYEHWE, BO3BPATUTCS nil.

MPUMEYAHME WHMUMaNM3aTOpPbl BbI3bIBAOTCS KaXKAbIM pa3 Mpu cO34aHWM HOBO-
ro sk3eMmnnspa Kakoro-nnmbo nepeyncneHns, CTPyKTypbl WK knacca. [ns HeKkoTopbiX
KOHCTPYKLMIA UX MOXHO M HY>XHO CO3AaBaTb CaMOCTOSITENbHO, @ [/ HEKOTOPbIX, Bpoae
nepeyncrieHnin, OHW CyLLECTBYIOT MO YMOYaHMIO.

MHuumanusaTtop npoBOAWUT MPOLECC MHULMANM3auUW, TO €CTb BLIMOSHSET YCTaHOBKY
BCex Tpebyembix 3HaYeHUn ans napamMeTpoB C HENOCPEACTBEHHbIM CO3aHMEM 3K3EM-
nndgpa n NOMeELLEHNEM €ro B XpaHuiuLle.

WH1umManmsatop — 3T0 BCeraa MeTo € uMeHeM init(). Ho aaxe ecnu Bbl He Bbi3biBaeTe
€ro HanpsMyto, OH BCE PaBHO CpabaThiBaeT.

C MHUUManmM3aTopaMn Mbl MO3HAKOMUMCA no,qpoﬁHee B CneayrLwux rnaBax KHUru.

14.5. CBOMCTBa B NePEUYNCIEHNSIX

Bﬂaroz[apﬂ TMepevrcCaICeHUAM MOKHO CMO/IC/INPOBATDH CUTYAINIO, B KOTOpOﬁ
CyHIECTBYET OIrpaHUY€HHOE KOJIMYECTBO UCXO/L0B. Y takux CI/ITyaHI/Iﬁ 110~
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MUMO BO3MO>KHBIX Pe3YJIBTaTOB (4JIEHOB [1€PEYUCIICHNS ) MOTYT CYIIeCTBO-
BaTh U HEKOTOPbIE CBOMCTBA.

CsolicTBa 103BOJIIOT XPAHUTD B [I€PEUYUCTEHUN BCIIOMOTATEIbHYIO UH-
opmarmio. Mbr yske HEOJHOKPATHO BCTPEUATUCH CO CBOMCTBAMU B MTPO-
necce usydenus: Swift.

CBOCTBO B TEPEYNCICHUN — 3TO XPAHUJIUIIIE, AHATIOTHYHOE TIePEMEHHO
WM KOHCTaHTe, 0OBSIBIECHHOE B MPEIEIaX MEPEUNCIEHUST U TOCTYITHOE
depes ero ak3eMiusip. B Swift cymectsyer onpenenentioe orpanuyere
LISt CBOMCTB B TIEPEUUCIICHUSX: B KAUeCTBE UX 3HAYCHWH HE MOTYT BBICTY-
naTh (PUKCUPOBAHHbBIC 3HAYCHUS-JIUTEPAJIBI, & JIUITh 3aMbIKaHus. Takue
CBOMCTBA HA3BIBAIOTCS BbiuUCAseMblmu. TIpu KaKIOM 00paIleHn K HUM
MPOUCXO/IUT BBIYKUCJIEHHUE TTPUCBOCHHOTO 3aMbIKaHUA € BO3BpaIIcHUEM
[IOJLyYUBIIETOCS 3HAYCHUSL.

J171s1 BBIYMCIISIEMOTO CBOIICTBA TIOCIe UMEHU Yepes IBOETOUNE YKa3bIBaeT-
s TUII BO3BPALIAeMOTO 3HAYeHUs U Jajee (Ge3 oreparopa MpUCBauBaHisl
B (DUTYPHBIX CKOOKAX — TEJIO 3aMbIKAIOIIEr0 BHIPAKEHUST, TEHEPUPYIOIIETO
BO3BpalllaeMoe 3HaYeHHUE.

OG6DbsIBIM BBIUHCIIIEMOE CBOUCTBO JIJIsT Pa3pabOTaHHOTO paHee Mmepevnc-
senus (nuctunr 14.16). 3a ocHOBY BO3bMeM Tiepeunciienre Smile u co-
3/1aJIIM BBIUNCISIEMOe TIepednceHne, KOTOpoe BO3BpAIlaeT CBSI3aHHOEe
C TEKYIINM YJIEHOM TIepPeUrCACHNS 3HAYeHNe.

Jinctuur 14.16

enum Smile: String {
case Joy = ":)"
case Laugh = ":D"
case Sorrow = ":("
case Suprise = "o_0"
var description: String {return self.rawValue}
}
var mySmile: Smile = .Sorrow
mySmile.description

VWoONGOAUVNWNR

Bolunciisgemoe cBORCTBO 0/KHO ObITh 0O0BABIEHO Kak nepeMeHHas (var).
B npotusroM caydae (ecsim MCIOMB3yeTe orepatop let) BbI MOTy4YHTE CO-
obienue 06 ommoOKe.

14.6. MeToabl B nNepevncneHmsax

Panee MbI yixe BcTpeuasnch ¢ METOJOM-UHUIUAIN3ATOPOM init(). On
TOBOPUT O TOM, UTO TIEPEYUCIEHUS MOTYT TPYIIIIUPOBATH B cebe He TOJHKO
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YICHBI ¥ JIPYTHE TIEPEUNCICHUs, HO U METO/bI. Memodv. — aTo hyHKIMN
BHYTPH [IEPEUNCIEHUH, CTPYKTYP U KJIACCOB, TIOATOMY UX CUHTAKCHC U BO3-
MOKHOCTH WJIEHTUIHBI CHHTAKCHCY U BO3MOKHOCTSIM (DYHKITHI.

BepHemcs x mpuMepy ¢ TiepeyncyeHreM Smile U cO3aIUM METOJI, KOTO-
PBIiT BBIBOJUT HA KOHCOJIb CIIPABOYHYIO HH(MOPMAIIUIO O TIPeTHA3HAYEHITH
nepeuncienus (qmctunr 14.17).

JNnctuur 14.17

1 enum Smile: String {

2 case joy = ":)"

3 case laugh = ":D"

4 case sorrow = ":("

5 case suprise = "o_0"

6 // meTon Ansa BbiBOAA OMUCaHUA

7 func description(){

8 print("MepeyncneHne coaepxmMT CNUCOK MCMOJSIb3YEMbIX CMANINKOB:
UX Ha3BaHMA W rpapuyeckne obo3HayeHua")

9 }

10 }

11 var mySmile = Smile.joy

12 mySmile.description()

Koncoms:

MepeyncreHne COAEpPXUT CMUCOK WCMOJIb3YEMbIX CMAWIMKOB: WX Ha3BaHUSA
n rpadpuveckue ob6o3HaveHuA

B atom nepeunciennu obbsaBien Metos description(). ITocae cozpanug
9K3EMILIAPAa METOIa M ITOMEIIEHN €r0 B IIEPEMEHHYIO METO/T descrip-
tion() MOXHO BbI3BaTh.

14.7. OnepaTtop self

MeTo/Ibl MOTYT He TOJIBKO COBEPIIATh KaKue-Tu60 He OTHOCSTIHECS K Iepe-
YMCJIEHUIO BELIM, HO 1 00pabaThiBaTh €r0 YIEHbl U CBA3AHHbIC 3HAYCHIL.
Jlnst mocTya K 3HAaUEHUIO 9K3EMILISIpa BHYTPU CAMOTO TIEPEYUCICHIS 1C-
MOJIb3yeTCsT oTiepaTop self, KOTOPHIN BO3BpAIaeT yKa3aTe b HA JTaHHBIN
AK3EMILIISIP [TePEUHCIIeHMSI.

O6parumcs K mpumepy. [Tyctb Ham Tpebyercst HAUcaTh JBa METO/IA, OIUH
73 KOTOPBIX OY/IEeT BO3BPAIIATH CAM UJIeH TIEPEUNCIEH ST, & BTOPOH — €T0
CBsI3aHHOE 3HaueHwe. Vcmomp3yeM I 9TOTO nepednciaenue Smile (Jmm-
crunr 14.18).
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Jinctmur 14.18

1 enum Smile: String {

2 case joy = ":)"

3 case laugh = ":D"

4 case sorrow = ":("

5 case suprise = "o_0"

6 func description(){

7 print("MepeyncnerHne coaepxmuT CNUCOK MCMOJIb3YyEMbIX CMaWIOB:
UX Ha3BaHMA W rpapuyeckne ob6o3HayeHua")

8 ¥

9 func descriptionvalue() -> Smile{

10 return self

11 }

12 func descriptionRawValue() -> String{

13 return self.rawValue

14 }

15 }

16 var mySmile = Smile.joy Joy

17 mySmile.descriptionValue() Joy

18 mySmile.descriptionRawValue() )"

[Ipn BBI30Be MeTOa descriptionValue() MPOUCXOAUT BO3BpaT self,
TO €CTb CaMOT0 dK3eMILlIsApa. VIMEHHO 1109TOMY THII BO3BpAIaeMOro 3Ha-
YEHUA JAHHOTO METOJa — Smile, OH COOTBETCTBYET TUILY 9K3eMILIApa
IepeYnCcIeHns.

Merton descriptionRawValue() Bo3BpallaeT CBsI3aHHOE 3HAUEHWE UIeHa
JIAHHOT'O 9K3eMILISIPA TaKKe C UCII0JIb30BaHueM olleparopa self.

ITpu HEOOXOAUMOCTH BBI IaK€ MOKETE BBITIOJIHUTD AHAJI3 TIEPEUNCICHUST
BHYTPHU CAMOTO II€PEUNCJIEHNS C IIOMOIIBIO KOHCTPYKINA switch self {},
rje 3Ha4eHUAMU ABJIAIOTCA YJICHbBI IePeYnCIeHUA.

Orneparop self MOKHO MCIOJIb30BATh HE TOJBKO /IS TIEPEUnCIeHI, HO
U 17t CTPYKTYP 1 KaaccoB. O6 3TOM MbI TIOTOBOPHUM TTO3KE.

14.8. PekypcuBHbIE NepeymncrieHms

[Tepeuncienus: OTIMYHO CIPABJSIOTCS C MOJIeJIMPOBAHIEM CUTYaIni,
KOrI'Zla eCTb BCEr0 HeCKOJIbKO BapUaHTOB pa3BuTus cutyauuu. Ho Bbl Mo-
JKeTe UCIOIb30BATh MX HE TOJBKO JIJISI TOTO, YTOOBI XPAHUTH HEKOTOPBIE
CBsI3aHHbBIE M aCCOIMMPOBaHHbIEe 3HaUeHUs. Bbl MoskeTe MONWTH Jasbliie
U HAJIEJIUTH Tepevrcienye hyHKIMOHATOM aHaIi3a COOCTBEHHOTO 3Ha-
YeHMS ¥ BBIYHUCIICHMS Ha €r0 OCHOBE HEKOTOPBIX BbIPAKEHUH.
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BosbmeM, Kk ipuMepy, mpocTeiiue apuMeTHIecKre Omepaun: CaoxKe-
HUe, BbIUUTaHNe, YMHOKeHUE U fejierne. Bce onu 3apanee U3BeCTHBI,
IIO3TOMY MOTYT 6bITb TIOMENIEHDbI B IIEpeYnc/IeHre B Ka4eCTBE €ro 4JeHOB
(smuctunr 14.19). /1yig TpOCTOTHI pACCMOTPUM TOJIBKO JIBE OMEPAIIAN: CJIO-
JKEHHME 1 BbIUYNTaHHUE.

JNinctuur 14.19

1 enum ArithmeticExpression{

2 // onepauua cnoxeHusa

3 case Addition(Int, Int)

4 // onepauua BblMUTaAHMA

5 case Substraction(Int, Int)
6

7

}
var expr = ArithmeticExpression.Addition(10, 14) Addition(16, 14)

[lannoe niepeuncienyie UMeeT JiBa 4jeHa B COOTBETCTBUM € apupMeTu-
YECKUMHU BBIPAKEHUAMU. 3HAK KaXKA0N U3 apupmMeTniecKux onepamuii
B Swift — 5T0 GuHAPHBII OTIEPATOP, TO €CTH OTIEPATOP, TIPOBOSIINIT OTTe-
pannio ¢ AByMs ollepaHIaMy. B CBS3M ¢ 9TUM KaK/1ast U3 OTlepaIiyii MOsKeT
IPUHUMATD /[BA 3HAYEHUS JIJIT aCCOINUPOBAHHBIX TAPAMETPOB.

B pesysibrate B iepeMeHHOI expr XpaHUTCS YJleH [epeyrcaenns Arithme-
ticExpression, onpeessionunii apudMeTHUecKyIo Olepaluio CA0KEHU.

OO6bsiBIEHHOE TIepeYnceHre He HeceT KaKoH-n60 (pyHKIMOHATIBHOI
Harpy3Kku B BaieMm npusioxennn. Ho Bbl MoxeTe co3/1aTh B €ro Tpejiesiax
METO/Ia, KOTOPBIIT OIIpesiesisieT HaMeHOBAHHe YWieHa U BO3BPAIaeT Pe3yJIb-
TaT JanHoi onepaiun (auctuHr 14.20).

Jinctmur 14.20

1 enum ArithmeticExpression{

2 case Addition(Int, Int)

3 case Substraction(Int, Int)

4 // mMeTon noacyeTa

5 func evaluate() -> Int {

6 switch self{

7 case .Addition(let left, let right):

8 return left + right

9 case .Substraction(let left, let right):
ie return left - right

12 }

13 }

14 var expr = ArithmeticExpression.Addition(10, 14) Addition(16, 14)
15 expr.evaluate() 24
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[Tpu BBI3OBE MeTO/A evaluate () TTPOUCXOJUT TIOUCK OTIPENETEHHOTO
B IAHHOM 9K3eMILJISIPE YJieHa MepeducaeHust. st aToro MCob3yoTCs
orepatopbl switch u self. /lajee, mocse TOro Kak 4jieH OnpeiesieH, myTeM
CBSI3bIBAHUSI 3HAUEHUI BO3BPAIIAETCsI PE3YJIBTaT JaHHON apruMeTUIecKoin
oTieparuu.

Jlannpiii cmoco6 paboTaeT MPOCTO 3aMeYaTENbHO, HO UMEET CEPhe3HOe
OrpaHIYEHIe: OH CIIOCOOEH MOJETUPOBATh TOJBKO OJHOYPOBHEBbIE apud-
MeTudeckne Beipakenust: 1 + 5,6 + 19 u T. 1. B cutyanun, Koria BeIpaskeHe
“MeeT BJIOKeHHbIe Boipaskerust: 1 + (5 —7),6 — 5 + 4 u T. 11., HaM IpUeTcst
BBIYMCJIATD KOKI0E OT/IeIbHOE IeHCTBIE € UCITOJIb30BaHNEeM COOCTBEHHOTO
IK3EMILISIPA.

Jlns perienns 1ol 1pobIeMbl He0OX0AUMO 10paboTaTh IIEPEUNCIEHUE
ArithmeticExpression Takum 0Opa3oM, 4TOObI OHO JAaBAJIO BO3MOKHOCTD
CKJIaJ[bIBaTh He TOJILKO 3HAUYEHNUs TUIIA Int, HO 1 Apyrue Boipaxkenus. Ilo-
JIYUAETCS, 9TO MEPEUNCITICHNE, OITMCHIBAIONIEE BBIPAKEHNUE, IOJKHO IaBaTh
BO3MOKHOCTD BBIIOJIHSTD OIIEPaLMK caMo ¢ OG0, JlaHHbIIi MexaHU3M pe-
ANUBYETCS B PEKYPCUBHOM Nepeyucienuu. JIs Co3Nanust TAKOTO TUTIA TTepe-
YMCIIEHNS UCIIOIb3YEeTCs KJII0YEBOoe CJI0BO indirect, KOTOpOe CTaBUTCS:

Q aubo mepesr OMEPATOPOM enum — B ITOM CIIydae KaKABIH UeH mmepe-
YUCTEHUS MOKET OOPATUTHCS K TAHHOMY TIEPEUNCIEHITIO;

QO umbo Iepes OIIepaTOPOM case TOrO YjieHa, B KOTOPOM HEOOXOAMMO 00-
PATUTHCSI K [IEPEYHCIIEHUIO.

Paccmorpum npumep u3 sucrunra 14.21. Ecau B kayecTBe acconuumpo-
BAHHBIX MTAPAMETPOB TTEPEUNCTCHUS YKA3bIBaTh 3HAUCHUS THITA CAaMOTO
TIepeyncIeHusl, TO BOSHUKAET BOTIPOC: A T/I€ JKe XPAHUTH YHCJIa, HA/l KOTO-
PBIMU COBEPIIAIOTCS omiepaliu? Takue yncsia Takke HeOOXOINMO XPaHUTh
B CAMOM TI€PEUHCJIEHUN, B €T0 OT/eJIbHOM uJjieHe. B 1anHoM npumepe BbI-
qyucssiercs 3nadenue Boipaxkenust 20 + 10 — 34.

JNiuctuur 14.21
1 enum ArithmeticExpression {

2 case Number(Int)

3 indirect case Addition(ArithmeticExpression,
ArithmeticExpression)

4 indirect case Subtraction(ArithmeticExpression,

ArithmeticExpression)

5 func evaluate( var expression: ArithmeticExpression? =
nil ) -> Int{

6 expression = (expression == nil ? self : expression)

7 switch expression! {

8 case .Number( let value ):

9 return value
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10 case .Addition( let valueLeft, let valueRight ):

11 return self.evaluate( valueLeft ) +
self.evaluate( valueRight )

12 case .Subtraction( let valueLeft, let valueRight ):

13 return self.evaluate( valuelLeft ) -
self.evaluate( valueRight )

14 }

15 }

16 }

17 var expr = ArithmeticExpression.Addition( .Number(20),
.Subtraction( .Number(10), .Number(34) ) )
18 expr.evaluate() -4

3Jlech y repevrcaeHns MosiBUJICS HOBbIN useH Number. OH onpeeis-
eT 1esioe yucyo. /Iy uienoB apudMeTuuecKux orneparuii uCroab30Ba-
HO KJIIOUEBOE CJI0BO indirect, mo3BoJIAIONEE TIepe/laTh 3HAYeHWe TUIla
ArithmeticExpression B KauecTBe aCCOLMUPOBAHHOIO IIapaMeTpa.

Mertoj evaluate npuHUMaeT Ha BXOJie ONIIMOHAIbHOE 3HAUeHNe THIla
ArithmeticExpression?. ONIMOHAN B JAHHOM CJIydae TTO3BOJISIET BHI3BATD
METOJI, He TIepeiaBast eMy 9K3eMILJISIP, U3 KOTOPOTO 3TOT METO/ OBLT BbI-
3BaH. B IIPOTUBHOM CJIyuae MOCJIEIHsIsI CTPOKA JINCTUHTA BBITJIsIIea Obl
CJIELYIOTIM 06Pa3oM:

expr.evaluate(expr)

COI‘JIaCI/ITGCI), 4qTo CyHleCTBy'IOHII/If/,I BapuaHT 3HAYUTEJIbHO sz06Hee.

OmnepaTop switch, UCIIONB3Ys IPUHYAUTEIBHOE U3BJICUEHIIE, OIIPEIETISIET,
KaKOH 4JieH MepevncaeHus mepe/iad, ¥ BO3BpaIlaeT COOTBETCTBYIONIEE
3HauEHUE.

B pesyzbrare anHoe nepedrcieHne mo3BOISIET CMOIETUPOBATE JTIOOYIO
ollepariuio, B KOTOPOii IPUCYTCTBYIOT OIlepaTOPbl CJI0KEHNS U BBIYUTAHUSI.

IMepeuncienus: B Swift MoliHee, YeM aHATIOTHYHBIE MEXAaHI3MBbI B JIPYTHX
sI3bIKAX [POrPpaMMUPOBaHis. Bbl MOKeTe co3/aBaTh CBOWCTBA U METOIBI,
MPUMEHSTh K HUM PACIIUPEHUSA U TIPOTOKOJbI, & TAKXKE JeJTaTh MHOTOE
npyroe. O60 BCeM 5TOM MbI IIOTOBOPUM B OJIMZKAIIIIEE BPEMSL.

3apaHue

Jommmure mepedncaenne ArithmeticExpression Takum 06pasom,
4TOOBI OHO MOTJIO PEAJN30BaTh JIO0O0E BHIPAKEHIE C UCII0JIb30-
BAHUEM OMEPAIUN CIIOKEHUST, BBIYUTAHUS, YMHOXEHUSI, JIeJTeHUS
¥ BO3BE/JIEHUA B CTEIIEHbD.



CTpYKTYpbI

[TepeuncieHust — 9TO BXOIHON OUIIET B pazpabOTKy MOTPSICAIONIIX TTPH-
Joskenuit. Terepsb IPHUIILIO BPeMst TIO3HAKOMUTBCS ¢ etite Gosiee (hyHKIIO-
HAJTHHBIMU ¥ MHTEPECHBIMUA KOHCTPYKIIUAMHI — CTPYKTYPaMU.

He ynuBagiitech, HO BbI y:Ke TaBHO MCIOJb3yeTe CTPYKTYPBI IPU Ha-
MUCAHUU CBOETo Koja. I1paB/ia, Bce UCIOIb30BAHHBIE CTPYKTYPbI OBLIH
peannsoBaHbl ApyruMu pazpaborunkamu. Bee dyHaaMeHTaIbHBIE THITHI
JAHHBIX — MACCUBBI, KOJJIEKIIUHA — SABJSIOTCS CTPYKTypamMu. CTPYKTYPBI
B HEKOTOPOU CTETIEHU MOXOKHU Ha MEPEUYNCTEHIST 1 BO MHOTOM CXOJIHBI
¢ KJ1accaMu (C HUMU MbI TaKKe TI03HAKOMUMCS B CKOPOM BPEMEHN ).

15.1. CnHTakcmc ob6bsaBNEHNS CTPYKTYP

[TpeacraBuM 3a1auy, B KOTOPOH HEOOXOANMO OITUCATh UTPOKA B [IAXMATBI.
Tpebyercst peannzoBath GYHKIIMOHAI, TO3BOJISAIONINIL /I PA3JINYHbIX JITO-
JIell co3/1aBaTh pa3inuHble XpaHUIUIIA (epeMeHHbIe) U paboTaTh ¢ HUMU
HE3aBHCHMO JIPYT OT AipyTa. [Ipi 9TOM OKEH MTPEIOCTABIATHCS YIOOHBIT
JIOCTYII K IAHHBIM B 9TUX XPAaHUJIUIIAX.

Jlns peteHust 9TOH 3a7a4M MOXKHO MCHOJIb30BATh KOPTEKU U XPAHUTH
B TIEPEMEHHOI UM 1 KosimuecTBO mobe urpoka (smctunr 15.1). Tocrymn
K 3HAUEHUSIM OY/IET OCYIIECTBISTHCS YePE3 JIEMEHTHI KOPTEIKa.

Jinctuur 15.1
1 var playerInChess = (name: "Bacuauit", wins: 10)

JlaHublii c1oco6, KOHEYHO, PeIaeT TMOCTABICHHYIO 3a/1auy, HO €CJIU Tpe-
GyeTcst yY4UThIBATh GOJIBIIOE KOJUUYECTBO PA3HOPOAHBIX XapaKTEPUCTHUK,
TO KOPTEKM CTAHYT YePecuyp CAOKHBIMU. A y:K KaK 3allOMHUTD, KaKue
XapaKTEPUCTUKH U KaK Ha3bIBAIOTCS, 51 TPOCTO HE TIPE/ICTABIIAIO.
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CooTBeTCTBEHHO HAM HYKEH MEeXaHU3M, CJIY’KalllUil CBOEro pojia 10T0BO-
poMm, uji HaboPOM TIPABHII, B KOTOPOM OY/IYT OIMCAHBI BCE BO3MOKHbIE
rmapaMeTps! (MX IMeHa W TUTIBI JAHHBIX ).

CprKTypr KaK pa3 n ABJAIOTCA JaHHBIM MEXaHNU3MOM, ITO3BOJIAIOIINM

CO3/IaTh «CKeJIET», OIUCHIBAIOIINI HEKYIO CyIHOCTh. Hampumep, cTpyk-
Typa Int onmcChIBaeT CYIHOCTDb «II€JIO€ YUCTIO».

CUHTAKCUC

struct UmMACTpyKkTypbl {
// cBoiiCcTBa U MeTOAbl CTPYKTYpbl

}

CTpyKTypbl 06bSBASIHOTCS C MOMOLLbIO oriepaTopa struct, 3a KOTopbIM creAyeT UMs co3aa-
BaeMoii CTpyKTypbl. TpeboBaHUsl K UMEHU NMPEABbSABASIOTCA TOYHO TakUe Xe, Kak U K uMe-
HU NEepeYnCIEHmiA: OHO AOSMKHO NMUCATbCS B BEPXHEM CTUIE KaM3asiKelc.

Teno CTpyKTypbl 3aK/H0UAETCS B (UMYPHBIE CKOBKM M MOXKET COAEpXXaTb METO/bI U CBOW-
cTBa.

MPUMEYAHUE O6bsaBnsis CTPYKTYpY, Bbl ONpeaensieTe HoBbli TUM AaHHbIX.

OGBSIBUM CTPYKTYPY, KOTOPast OYIET OITUCHIBATH CYIIIHOCTh «UTPOK B IIaX-
Matbly» (ucTuHr 15.2).

Jiuctmur 15.2

1 struct PlayerInChess {}
2 var oleg: PlayerInChess

Tak xak CTPYKTYPa ABJAETCA TUIIOM JaHHbIX, TO C UCIIOJIb3OBAHUEM /laH-
HOTO THUIIA MOKHO OOBABUTH HOBOE XpaHUJINIIE.

15.2. CBowicTBa B CTPyKTypax

Ob6bsBeHe CBOUCTB

B nacrogmiee Bpems co3nannag cTpykTypa PlayerInChess mycTa, TO €eCTh
OHAa He OMICHIBAET KaKe-TNO0 XapaKTepuCTUKy Urpoka. Jlo6aBum aBa
CBOICTBA B COOTBETCTBUU C CO3/IAHHBIM paHee KopTexeM (uctunr 15.3).

MPUMEYAHME CBOICTBO — 3TO XapaKTepWUCTUKA CyLHOCTW, KOTOPYIO OMMChbIBaeT
CTPyKTypa. OHO MOXET BbITb NEPEMEHHON UM KOHCTAHTOM U 06bSIBNSIETCS B TENE CTPYK-

Typbl:
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struct UmMACTpyKTypbI{
var cBoucTBol: Tun[aHHbIX
let cBoicTBO2: TuUN[aHHbIX
/] ...

}

KO/MMYeCTBO CBOWCTB B CTPYKTYpPE HEOrpaHUUYEHHO.
Mpy U3yueHnn Swift Mbl y>ke HEOAHOKPATHO BCTPEYAMCh CO CBOWCTBAMM.

Jiuctuur 15.3

1 struct PlayerInChess {
var name: String
var wins: UInt

NWwWN

}

CaoiicTBa name 1 wins XapaKkTepU3YIOT MMST M KOJTUYECTBO MOOE UTPOKA
B IIAXMaThL.

CTpyKTYypBbI, TaK e KaK U IepeyucaeHus, UMeloT BCTPOEHHDII WHUIIN-
aJIM3aToP, KOTOPbIil He TpebyeTcst 00bABIIATE. JlTaHHDBI WHUIMATU3ATOD
MPUHUMAET Ha BXOJI€ 3HAUEHUS BCEX CBONCTB CTPYKTYPHI, TPOUZBOIUT X
MHUIAAJN3AINIO U CO3/IaeT IK3EMILISAP CTPYKTYPHI (JTUCTUHT 15.4).

JNiuctuur 15.4
1 var oleg = PlayerInChess(name: "Oner", wins: 32)

B pesyabrarte cosmaercd HOBBIN 9K3eMILISAP CTPYKTYPBI PlayerInChess,
06Tamatomuii 3HAYEHISIMU BCEX CBOMX CBOTICTB.

BHUMAHME 3HaueHusi CBOWCTB [AO/MKHbI BbITb 06s3aTenbHO onpeaesneHbl. MMpony-
CTUTb Nto60e M3 HUX HegomnycTumo! Ecnu 3HauveHMe kakoro-nnbo M3 CBOWCTB He byaeT
yKasaHo, Xcode coobwmT 06 owmbke.

3Hay4eHuMs1 CBOMCTB MO YMOMYaHUIO

Jl1s1 CBOIICTB MOXKHO 3aaBaTh 3HaUYeHKe 110 yMosdanuio. [1pu atom Swift
ABTOMATHUYECKH CO3/[aeT HOBBIN WHUIMATIM3ATOP, KOTOPBIU MO3BOJISIET CO-
3/[aBaTh 9K3EMILISAD Oe3 yKasaH!sT 3HAUeHUIA CBOIICTB. BbI cMOJKeTe yBUIETh
JNaHHBI MHUIMAAU3ATOD B OKHE aBTOJOIOJHEHIA BO BpeMsl CO3JaHus
sk3emisipa (puc. 15.1).

Ha pucyHke n306pakeHbl [Ba PasHbIX MHUIIHATU3ATOPA, JOCTYITHBIX TIPH

CO3/IaHWN 9K3EMILISIPA: OJIUH He TPeOyeT YKa3bIBaTh 3HAUEHISI CBOWCTB,
MOCKOJIBKY MCIOJIb3YET UX 3HAYEHUS 110 YMOJIYAHHUIO, APYTroii, HA060POT,
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TpebyeT yKasaTh 9TH 3HaYeHusA. VHUInain3aTop, KOTopelii He Tpebyer
YKa3bIBaTh KaKue-JIn00 3HAYEHUST, HA3BIBAETCSI NYCMbIM UHULUAIUSATNOPOM.

var maks = PlayerInChess(name: String, wins: Int)
| @ PlayerInChess ()
M PlayerInChess (name: String, wins:

Int)

Puc. 15.1. [IBa nHnumannsaTopa B OKHe aBTOAOMONHEHMS

3HAUECHUST TI0 YMOJYAHUIO YKa3bIBAIOTCST BMECTE ¢ OOBSIBJICHUEM CBOWCTB
TOYHO TaK ke, KaK Bbl yKasblBaeTe 3HaueHue J000Ii IIepeMeHHON UM KOH-
ctautbl. [Ipu aTOM ecsint BbI pemnyim AaTh 3HAaYEHUE 110 YMOJTUYAHUIO XOTS
ObI OTHOMY CBOJICTBY, TO JOJIKHBI YKa3bIBaTh €TI0 U JJIST BCEX OCTATbHBIX
cBoOiicTB. SWift He II03BOJIAET OIIPeNEIATh 3HAYEHMSI 110 YMOTYAHUIO JIUIIh
1171 HEKOTOPBIX CBOMCTB.

OO6bsIBUM 3HAYEHUS 110 YMOJYAHUIO JIJIsT CTPYKTYPBHI PlayerInChess (Jiuic-
tunr 15.5).

Jinctnur 15.5

1 struct PlayerInChess {

2 var name = ""

3 var wins: UInt = ©

4 }

5 var oleg = PlayerInChess(name: "Oner", wins: 32) PlayerInChess
6 var maks = PlayerInChess() PlayerInChess

B o6oux caydasx coszmaercst 9K3eMILISAp CTPYKTYPbI PlayerInChess. Ecau
JUIST CO3/IAHUST K3EMILIISIPA BBIOUPAETCS ITYCTOM MHUIMATI3ATOD, apaMe-
TpaM name 1 wins MPUCBAMBAIOTCS NX 3HAYEHUS IO YMOJTYAHUIO.

15.3. CTpyKTypa Kak NpoCTPaHCTBO UMEH

Kak oTmeuasoch paHee, CTPYKTypa 00pasyeT OTAeIbHOE TPOCTPAHCTBO
uMeH. [loaToMy 151 TocTyTa K 37IeMeHTaM 3TOTO ITPOCTPAHCTBA NMEH He-
006X0/IUMO B MIEPBYIO OYePElb TIOJIYUUTD JTOCTYII K CAMOMY TIPOCTPAHCTBY.

B npeapiyiiem npumepe Obljia co3gana CTpyKTypa PlayerInChess ¢ aByMs
cBoticTBamMu. Kaxkioe n3 CBONCTB MMeeT HEKOTOPOe 3HAUEHHE, HO OT HUX HE
GyJIeT HUKAKOTO TOJIKA, €CJIM HE OMMCATh MEXaHU3MBI JIOCTYIIA K JAHHBIM
CBOHCTBaM.
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JlocTym x a71leMeHTaM CTPYKTYP MPOUCXOAUT C MTOMOIIBIO DK3EMILIISIPOB
nannoii crpykrypst (quctuur 15.6).

Jinctuur 15.6

struct PlayerInChess {
var name: String
var wins: UInt = @
}
var oleg = PlayerInChess(name: "Oner")
// BoCTyn K CBOWCTBY
oleg.name
oleg.wins = 20

CONGOAUVNANWNR

Taxkoii c110co6 gocTyia obeciiedrBaeT He TOJAbKO YTEHKE, HO U U3MEHEeHIe
3HAYEHUS CBOMCTBA 9K3EMILIAPA CTPYKTYPBL.

15.4. CobcTBEHHbIE MHULMANN3ATOPbI

NununmanmnsaTop — 9TO CHEIUATBHBIN METO/I, KOTOPBIM HOCAT UM init().
Ecsm Bac He ycTpamBaloT MHUIIMATN3ATOPBI, KOTOPbIE CO3/AI0TCS /LIS
CTPYKTYP aBTOMaTUYECKU, BbI UMEETe BO3MOKHOCTh pa3paborarh cob-
CTBEHHEIE.

BHUMAHMUE ABTOMaTMYeCKM CO3AaHHbIE MHULMANN3ATOPbl YAANSOTCS nNpu obbsiBne-
HWMM NepBoro cO6CTBEHHOIO MHMLUManu3aTopa.

Bam #e06x0I1MO TIOCTOSTHHO TPUAEPKUBATLCS TIPABUIIA: «BCE CBOMCTRA
CTPYKTYPBI I0JIKHBI UMETDh 3HaUYeHUs». Bbl MOJKeTe co3/1aTh MHUITUATN3A-
TOP, KOTOPBIN IPUHUMAaeT B KaueCcTBe BXOJHOTO [apaMeTpa 3HauYeH!s He
JUIST BCEX CBOMCTB, TOT/Ia OCTAIbHBIM CBOCTBAM JIOJIKHBI ObITh HasHAYEHBI
3HAYECHUS MO0 BHYTPH JAHHOTO WHUIHAI3ATOPA, JTHOO Yepe3 3HAUCHUS
0 yMoJ9anuio. MHUIUAaInu3atopbl 00bSIBIASIOTCS 6€3 MCIOTb30BAHMS
KJII04€eBOTOo cjioBa func. IIpu aTOM 0112 CTPYKTYPa MOKET COEPIKATD IIPO-
M3BOJIBHOE KOJIMYECTBO MHUITNATM3ATOPOB, KAXK/IbIH U3 KOTOPBIX 0JIKEH
MUMETh YHUKAIbHBIN HAOOP BXOJHBIX TTAPAMETPOB.

Coszfaaum HHUIUATU3ATOP ISt CTPYKTYPBI PlayerInChess, KOTOPBIi TIPU-
HUMAaeT 3HaYeHIe TOJIbKO JJIs CBOMCTBa name (JucTHHT 15.7).

Jinctuur 15.7

1 struct PlayerInChess {
2 var name: String
3 var wins: UInt = @
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4 init(name: String){

5 self.name = name

6 }

7}

8 var oleg = PlayerInChess(name: "Oner")

IIpu cosmaHmy HOBOIO 9K3eMILIAPA BaM OyAeT AOCTYIIEH TOJbKO paspabo-
TaHHBIN BaMU MHUTIHAIN3aTOp. B Hero nepenaercs 3HaueHUe mapaMeTpa
name, TI0TOMY 3a/IaBaTh 3HAUCHIIE TI0 YMOJTYAHUIO JIJIs1 HETO He 00s13aTeTbHO.

Joctyn Kk cBOHCTBaM 9K3eMILISApa [/ X U3MEHEHUS OCYIECTBISETCS
C IIOMOII[bIO o1eparopa self.

CBOICTBO wins UMeeT 3HaYEHUE 110 YMOTYAHWTO, OHO ITPUCBAMBACTCS JIaH-
HOMY CBOICTBY aBTOMaTUYECKU.

HOMHI/ITG, YTO CO3/laBaTb coOCTBEHHbIE MHUIUAJIN3ATOPbI U1 CTPYKTYP HE
O6HSaT€]IbHO, TaK KaK CTPYKTYPbI UMEIOT BCTPOCHHDbIE MHUITNAJIN3aTOPDI.

NMPUMEYAHUE B TOM cnydae, eciim 3K3eMnnsap CTPYKTypbl XPaHUTCA B KOHCTaHTE,
MoaudVKaLMs ero CBOMCTB HEBO3MOXHA. EC/in e OH XpaHWUTCS B MEPEMEHHON, TO BO3-
MOXHa MoAMdUKaLMS TeX CBOWCTB, KOTOPble 06bsBMIEHbI C MOMOLLbIO OnepaTopa var.

BHUMAHME CrpyKTypbl — 3TO TUMbl-3Ha4eHus. [pun nepeagaye ak3eMnnsipa CTpyKTy-
pbl OT OAHOrO MapameTpa B [PYroii NPOUCXOAUT ero KonupoBaHve. B cneayiowem npu-
Mepe CO3AatoTCsl ABa HE3aBMUCHMMbIX SK3EMMSiPa OAHON M TOMN e CTPYKTYpbI:

var olegMuhin = PlayerInChess(name: "asd")
var oleglLapin = olegMuhin

15.5. MeTopb!l B CTpyKTYypax

ObbsaBNEeHMe MeToaoB

[ToMuMO CBOHCTB CTPYKTYPBI MOTYT COJIEPKaTh U MeTO/ibl. CHHTaKCHC
00BSABIEHUST METOIOB B CTPYKTYPaX aHATOTHYEH 0OBABIEHUIO METOOB
B nepeuncaenusax. OHu, Kak ¥ 06biaHbIe PYHKIUU, MOTYT TIPUHUMATH
BXOJIHBIE TTapaMeTpbl. JJIst 0CTyIa K COOCTBEHHBIM CBOMCTBAM CTPYKTYPBI
HCIO0JIb3YeTCs ollepaTop self.

HarruiieM MeTojt, KOTOPBIi BBIBOAKT CIIPABOYHYIO HH(MOPMAIINIO 00 UTPOKE
B IIAXMAThI HA KOHCOJIb (smetunr 15.8).

Jinctuur 15.8
1 struct PlayerInChess {
2 var name: String

3 var wins: UInt
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4 func description(){

5 print("Urpok \(self.name) wumeeT \(self.wins) nobep")
6 }

7}

8 var oleg = PlayerInChess(name: "Oner", wins: 15)

9 oleg.description()

Koncoun:

Urpok Oner umeeT 15 nobep

N3MeHsioLwmne MeToabl

[To ymomuanuio MeTO/IbI CTPYKTYP, KpOME NHUITUATU3ATOPOB, HE MOTYT U3-
MEHATD 3HAUCHUA CBOICTB, OOBABIICHHBIC B TEX 5KE CAMbIX cTpykrypax. s
TOTO YTOOBI OOOUTHU JaHHOE orpaHuyeHue, mnepej; uMeHem 00BSABIAEMOrO
METOo/ia H€O6XOJII/IMO YKa3aTb MO/:[I/I(bMKaTOp mutating.

CosnasimM MeToj1, KOTOPbIii He MMeeT OTPaHYeHU I HA U3MEHEeHe CBOWCTB
DK3EMILISPA CTPYKTYPbL. Harpumep, ecii BOSHUKHET HEOOXOANMOCTD H3-
MeHEeHMsI KOJIMUYeCcTBa 100e/] NTPOKa B IaXMaThl, MOKHO CO3JaTh METOI,
peanuaytomiuii fanubiil pynknuonan (guctunr 15.9).

Jinctmur 15.9

struct PlayerInChess {
var name: String
var wins: UInt
// meTon, W3MeHsWWMIA 3HaYeHue CBOWCTBA wins
mutating func addWins( countOfWins: Int ){
self.wins += countOfWins
}
}
var oleg = PlayerInChess(name: "Oner", wins: 15)
10 oleg.wins
11 oleg.addWins(3)
12 oleg.wins

VWoONGAUNANWNR

BHMUMAHME CTpyKTypa MOXET U3MEHSTb 3HAUYeHUsi CBOMCTB TOSIbKO B TOM C/lydyae,
€C/M 3K3eMMASP CTPYKTYPbl XPaHUTCS B NEPEMEHHOIA.



Knaccobl

Kiacest siBastiorest nanbosiee hyHKINOHAIBHBIMUA KOHCTPYKITMSIMU B Pa3-
paboTKe npuoKeHuil. J{aHHAs rJIaBa PU3BaHa MO3HAKOMUTH BAC C 9TUMU
3aMevaTeTbHBIMI KOHCTPYKITHsIMIU. Ecoii BB patee pa3pabaTbiBan mpu-
JIOKEHUS Ha APYTUX S3bIKaX TPOrPaMMUPOBAHMNS, TO, BO3MOKHO, BBI YK€
OCBe/IOMJIEHBI O KJaccaX. B aTom ciyvae aHHblif ONBIT IPUTOAUTCS BaM
P X n3ydennn B Swift.

Kiaccnr HOI[O6HI:>I CTPYKTYpaM, HO UX OTJIMYAIOT HECKOJIBKO KJ/IIOYEBbIX
MOMEHTOB!

a

a

Tun. Knacc — aT0 TUII-CChIIKA. DKIEMIISAPBI KIacca MepeaaroTcs 1o
CCBITIKE, 2 He KOMMPOBAHNEM.

N3meHnsaeMocTb. IK3EMILIAP KIacca MOKET U3MEHSATD 3HAYEHMS CBOMX
CBOMCTB, OOBABJICHHBIX Kak TlepeMeHHas (var), Jaske eciu TaHHbIi
9K3eMIIAP XpanuTcst B KoHcTanTe (let). IIpu aToM ncmosib3oBaTh
KJII0YeBOe CJIOBO mutating /il CHATUSA OrpaHUYeHMs Ha U3MeHeHue
METO/IaMU 3HAYEHUI CBONCTB He Tpebyercs.

Hacnenosanue. /[Ba Kacca MOTYT OBITh B OTHOIIEHUH CYNEPKIACC—
cybOkace apyr K apyry. [Ipu atoMm, B oTiinane ot HabopoB (sets), rie
cynepHabop BKJIIOUAeT Bee JIeMeHThl CyOHabopa, 31eCh CUTyalus 06-
partHas: cyOKIace HACJAEMyeT U BKIIOYaeT B cebst BCe XapaKTepuCTUKN
(CBOMCTBA M METOIBI) CYTIEPKIACCA U MOKET OBITh TOTIOTHUTENBHO Pac-
muper. O6 orpaHUYEHUAX, CBSI3AHHBIX C HACTEIOBAHUEM, PACCKA3aHO
B COOTBETCTBYIOIIEH IIaBe.

Muunuamiszatopsl. Kiace mMeeT TOIBKO TyCTON BCTPOCHHBIN MHUTTHA-
J3aTop init(){}, KOTOpHIi He TpebyeT mepeaayur 3HaYeHUsT BXOAHBIX
MapaMeTpoB JIJIs1 UX YCTAaHOBKU B CBOIMCTBA.

JMeununuanusaTopsl. Swift mo3Bossier co3aaTh AeMHUIMATN3ATOP —
CHEIMAIBbHBIN METOJI, KOTOPBIH aBTOMATHYeCKH BBI3BIBAETCS TIPH y/ia-
JICHUU 9K3EeMILIgpa KJacca.
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Q IIpuBeaenue TMIOB. B 11poiiecce BHINIOJHEHMS IPOIPAMMBbI BbI MOKETE
[IPOBEPUTH dK3EMILJISIP KJIacca Ha COOTBETCTBUE OIPe/IeIeHHOMY TUITY
JTAHHDBIX.

Ka)KZIaH n3 ocobennocreit JICTaJIbHO pa36HpaeTCH B KHUTE.

[Tpu MoenupoBaHuU JIOOON CYNTHOCTH BaM HEOOXOIUMO HAYIUTHCS
MPABUJIBHO BRIGUPATDH TPEOYEMYIO JIJISI €€ Peajin3aliii KOHCTPYKITHIO: Tiepe-
YyucJIeHUe UM KOJUIEKIUIO, CTPYKTYPY, KJIacC WU 1IPOCTO KOpTex. dem
GoJIblie BpPEMEHY BbI Oy/leTe TPATUTh Ha PEaTU3aIMio Pa3IuIHbIX Heil,
TeM OOJIBIINHN OTIBIT HAKOITUTE.

16.1. CMHTaAKCUC KNnaccos

O0bsBIIEHNE Kacca OYeHb II0X0kKe Ha 06baBIeHHE CTPYKTYPbI 1 11€pe-
yncyieHus. VIcKoyeHneM siBIsieTcst HCIIOJIb3yEeMO€e KJII0OYEBOE CJIOBO.

CUHTAKCUC

class WmaKnacca {
// cBOWCTBa U MeTOAbl Kjacca

}
Knaccbl 06bsBAAIOTCA C MOMOLLBIO K/TIOYEBOro €noBa class, 3a KOTopbIM cnegyeT vMmsi
co3gaBaeMoro knacca. Mims knacca AomkHO 6bITb HAaMMCaHO B BEPXHEM CTUNe KaMafkelc.

Teno knacca 3aknouaeTcs B hUrypHble CKOBKM 1 MOXET COAEpXaTb METOAbI, CBOWCTBA
1 APYrve 3NIEMEHTBI, C KOTOPbIM Mbl €Llle HE 3HAKOMbl.

MPUMEYAHME B MoMeHT 06bsIBIEHMSI HOBOIO K/lacca B NMpOrpaMMe CO3AaeTcsi HOBbIN
TUN AAHHBIX.

16.2. CBOMUCTBA K/1aCcoB

[Tepeiiem k mpakTHUYeCcKOl cTOPOHE M3ydeHHUs KJaaccoB. Kiacc, kak
U CTPYKTYPA, MOJKET MPEIOCTABISATD MEXAaHU3MBI JIJIST OTIMCAHUS HEKOTO-
poit cymTHOCTH. DTa CYIHOCTh 0OBITHO 0OTATAET PSTOM XapaKTEPUCTHK,
BbIPAKEHHBIX B KJIacce B BUJIE c8olicma kiacca. CBOWCTBA MOTYT ITPIHHU-
MaTb 3HAYEHUS B COOTBETCTBUH C OITPE/ICIEHHBIM KJIACCOM THUTIOB IAHHBIX.
Tax:ke /Ut HUX MOTYT ObITh yKa3aHbI 3HAUCHUST 10 YMOJTYAHUIO.

Kak ormMeuanoch paHee, KJracc ©UMeeT OJIMH BCTPOEHHBIH WHUTINATU3ATOP,
KOTOPBIN SBJISIETCA MYCThIM. Eciin y CTPYKTYpPBl MHUIIMAJIU3ATOP TeHe-
pUpPYeTCsl aBTOMATHUECKU BMECTe C U3BMEHEHNEM COCTaBa ee CBOWCTB, TO
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y KJIacca JIIsl yCTAaHOBKY 3HAYCHUI CBOWCTB TpebyeTcst pazpabaThiBaTh
WHIMAIA3aTOPBI caMOCTOATeTbHO. [Ip1 co3annm ax3eMIisgpa Kiacca Kax-
o€ CBOWCTBO JI0JIKHO MIMETH OTIPefIeleHHOe 3HAYEHHE, a TT000e CBOHCTBO,
JIUI1 KOTOPOTO He YKa3aHO 3HaYeHUe 110 YMOJYAHUIO, J0JIKHO I10JIy4aTh
3HAYEHIE C TOMOIIBI0 PA3PAdOTAHHOTO BAMU MHUIIUATU3ATOPA.

Cosgaanm KJacc, mpeHa3HaYeHHbIN I/ OTTMCAHUSA CYIHOCTU <«IMaX-
MaTHast purypas. Mcnosb3oBanue MMEHHO KJacca sl MOJIeTUPOBAHMS
HIaXMaTHOM (bUTYPBI TPEIIOYTUTEIbHEE B TIEPBYIO OUYepe/lb B CBSI3H C TEM,
4TO Kak/aast OT/JeJabHast (Urypa — 9TO YHUKAJIbHBIH 0OBEKT CO CBOMMU
XapakTepucTukaMu. Ero Moaudukamnms B mporpaMMe ¢ UCIOJIb30BAaHUEM
CCBIJIOK ( KJIACC — 9TO TUII-CCBIIKA) 3HAUUTEILHO YITPOCTUT PAbOTY.

VY mraxMatHON (GUrypbl MOKHO BBIIETUTD CJAEAYIONIIT HaOOp XapakTepu-
CTUK:

Q Tun Gurypsr;
Q 1uBet GUTYpH;
O KOOP/JMHATHI HA UTPOBOM ITOJIE.

JIOTIOTHUTETHHO MbI Gy/IeM COXPaHATh CUMBOJI, COOTBETCTBYIONIMI MIax-
matHoii purype. B Unicode cymiectByer HaGOp CUMBOJIOB, KasKIblil 13 KO-
TOPBIX U300PAKAET OTAEIBHYIO (DUTYPY ONPEIeJEHHOTO 1iBeTa. Bbl MOsKeTe
CaMOCTOSITEJIbHO HaiiTh ux B lHTepHeTe.

KoopanHaTsl OCIyKAT HE TOJIBKO JIJIst TOTO, YTOObI OTIPEIETUTH MECTOIIO-
JosKeHne (UTYPHI Ha TMTAXMATHON TOCKe, HO 1 BOOOTIE /TSI OTIPEIeIEH ST
caxra ee mpucyrcrBust. Eciu dhurypa ybuta uiv ere He BHICTABJICHA, TO
3HaYeHNe KOOPAMHAT JI0JKHO OTCYTCTBOBATD (nil).

He sa6biBaiiTe: Tak Kak CylIeCTBYIOT CBOIICTBa, HEOOXOIUM MHUIUAIN3A-
top (smctuHT 16.1).

Jinctmur 16.1

1 class Chessman {

2 let type: String

3 let color: String

4 var coordinates: (String, Int)? = nil

5 let figureSymbol: Character

6 init(type: String, color: String, figure: Character){
7 self.type = type

8 self.color = color

9 self.figureSymbol = figure

10 }

11 }

12 var kingWhite = Chessman(type: "king", color: "white", figure: "g")
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Kaxknag ns xapakrtepucTuk (purypsl BbIpaskeHa B OT/I€JIbHOM CBOWCTBE
kJacca. Tuil gannpIX cBoiicTBa coordinate fABJsETCS ONIIMOHATLHBIM
KOpTeReM. DTO CBS3aHO € TeM, 9TO (hUrypa MOKeT OBITh yOpaHa ¢ HTPOBOTO
noJis. KoopawHathr (hUTyphl 32/1a10TCS ¢ TIOMOIIBIO CTPOKU U YUCIA.

B paspaGoTtaHHOM MHUIMAIN3ATOPE YKA3aHbI BXO/HbIE APTYMEHTbI, 3HaYe-
HIe KOTOPbIX UCIOJIb3YIOTCS B KAUeCTBEe 3HAYEHUN CBOUCTB IK3EMILISIPa.

B pesyJisrare Mbl TTOJTYYUIN 9K3EMILIAP KIacca, OMUCHIBAIOIINHI (hUrypy
«Dbemprit koposb». Durypa erie He IMeEeT KOOPIUHAT, & 3HAYUT, HE BBICTAB-
JieHa Ha UTPoBoe 110J1e (ee KOOPAUHATbl PaBHbI nil).

Jliist Kask/Ioro U3 CBOMCTB type U color MOKET OBITh CO3/IaH CITUCOK BO3-
MOJKHBIX 3HaYeHMit. B ¢BSA3M ¢ 9TUM HEOOXOAUMO OIIPee/NnuTh ABa lepe-
YUCJIEHUS: OJHO JIJIsl ONIUCAHUS TUIIOB IaXMaTHBIX (QUTYP, APYTroe JJist
onucanus ux npera (auctuHr 16.2). Cosnannbie epeduncyaerns 10JK-
Hbl HAUTU MECTO B KAUECTBE TUIIOB COOTBETCTBYIONUX CBOUCTB KJacca
Chessman. He 3a0biBaiiTe, 94T0 1 BXOIHbIE apTYMEHThI MHULAAIM3ATOPA
JOJIKHBI U3MEHUTBCSI COOTBETCTBYIOIIIM 06Pa3OM.

Jinctmur 16.2

1 // Twnel ¢uryp

2  enum ChessmanType {
3 case King

4 case Castle

5 case Bishop

6 case Pawn

7 case Knight

8 case Queen

9 1}

10 // uBeTa duryp

11 enum CheesmanColor {

12 case Black

13 case White

14 }

15 class Chessman {

16 let type: ChessmanType

17 let color: CheesmanColor

18 var coordinates: (String, Int)? = nil

19 let figureSymbol: Character

20 init(type: ChessmanType, color: CheesmanColor, figure:
Character){

21 self.type = type

22 self.color = color

23 self.figureSymbol = figure

24 }

25 }

26 var kingWhite = Chessman(type: .King, color: .White, figure: "@")
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Ternepb npu CO3MaHUU MOAEM MIAXMAaTHON (DUIYPbI HEOOXOAMMO IIepe-
JlaBaTh 3HaUeHUA TUIIOB ChessmanType u CheesmanColor BMecTO String.

COSZ[aHHbIe JIOIIOJIHUTEJIbHbIE CBA3U obecreunBaioT KOPPEKTHOCTDb BBOZA
JAaHHBIX TTPU CO3JaHNM 9K3EMILJIApa Kjacca.

16.3. MeToabl KnaccoB

Cymrocts «ITlaxmatHast purypas siBisiercss BriosiHe paboueii. Ha ee oc-
HOBE MOKHO oIrcaTh Jo0yio purypy. Tem He MeHee onmcaHHast Gurypa
BCE ellle SIBJISeTCS <MEPTBOIi» B TOM CMBIC/IE, YTO OHA He MOKET ObITh UC-
MOJTb30BaHA HETIOCPE/ICTBEHHO IS UTPBL. JTO CBSI3aHO C TEM, YTO ellie He
paspaboTaHbl MEXaHU3MbI, TIO3BOJISIIOIINE YCTAHOBUTD (DUTYPY Ha UTPOBOE
1oJie U IMHAMUYECKU ee TiepeMelaTh.

Kitaccepl, Kak ¥ CTPYKTYPbI € TIEPEUNCJIEHUSIMU, MOTYT COJIEPKATh IIPOU3-
BOJIBHbIE METOIbI, 00ecnednBatolie GyHKIHOHAIbHY0 HArPY3KY Kacca.
He 3a0biBaiite, 4To B KJaccax HeT HEOOXOAMMOCTH HCIIOIb30BaTh KJII0Ye-
BOE CJIOBO mutating /Jist METOIOB, MEHSIONINX 3HAYCHUS CBONCTB.

HeMHOTO 0KMBUM CO3[AHHYIO MOJIETh MIAXMATHOW (DUTYPBI, CO3/1aB He-
ckoJbKo MeTonoB (uetunr 16.3). B kimacce Cheesman HEOOXOAMMO pea-
JIN30BaTh cJaeayionue GyHKINN:

Q YcranoBka koopauHat ¢hurypsl (IIpyu BBICTaBJIEHUN HA [10JIe WU [1PU
JIBVKEHWN ).

Q Cuarue GUTYpbI ¢ UTPOBOTO TOJIsT (OKOHYAHNE TTAPTUH WU THOEITH
urypsr).

Jinctmur 16.3

1 class Chessman {

2 let type: ChessmanType

3 let color: CheesmanColor

4 var coordinates: (String, Int)? = nil

5 let figureSymbol: Character

6 init(type: ChessmanType, color: CheesmanColor,
figure: Character){

7 self.type = type

8 self.color = color

9 self.figureSymbol = figure

10 }

11 // MeToA yCTaHOBKW KOOpAMHAT

12 func setCoordinates(char c:String, num n: Int){
13 self.coordinates = (c, n)

14 }
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15 // meTon, ybusawwuii durypy
16 func kill(){

17 self.coordinates = nil
18 }

19 }

20 var kingWhite = Chessman(type: .King, color: .White, figure: "@&")
21 kingWhite.setCoordinates(char: "E", num: 1)

B pesyabrate hurypa «bBesbrit KOpoJib» cO3/1a€TCsT M BBICTABISIETCS B TI0-
3unuio ¢ koopaunaramu E1.

Ha camom zienie st 1efiCTBUTETHHOTO pa3Menienusi GUrypbl Ha UTPOBOM
oJie HeoOGXOAMMO CMOIETIPOBATE CaMy TITAXMATHYIO TOCKY. DTHM BOTPO-
COM MBI 3afiMeMCsT B CKOPOM BPEMEHT.

16.4. NIHMumnanu3aTopbl KaccoB

Kimace moxer COZEPKaTb IMMTPOU3BOJIbHOE KOJINYECTBO paSpa6OTaHHHX
MHUINAJIN3aTOPOB, pa3/IN4arOninXcsd JUIITb Ha60pOM BXO/THBIX apTyMEHTOB.
ITO HUKOUM 06pa30M HE BJIMAET Ha pa60Ty CaMOTI0o KJjacCcCa, a JIMIIb J1a€eT
Ham Oostee IMHUPOKME BOSMOKHOCTH ITPU CO3/IaHNHN IKIEMILJIAPOB.

Paccmotpum mporiece co3manus I0MoJHUTEIbHOTO HHUIain3aTopa. Cy-
HIECTBYIOIIUI KJIacc Chessman He 1O3BOJIIeT OJIHUM BbIPAsKEHUE CO3/ATh
urypy u BbICTaBUTD ee Ha 1osie. Ceifvac 1Jist 9TOTO UCIIOJIb3YIOTCS 1B
He3aBUCUMbBIX Bbipaskenust. JlaBaiite pazpaboraeM BTOPOil MHUIHAIN3A-
TOP, KOTOPBIH GY/ET AOTOJHUTENLHO TIPUHUMATE KOOPANHATHI (DUTYPBI
(smmactunT 16.4).

Jinctuur 16.4

1 class Chessman {

2 let type: ChessmanType

3 let color: CheesmanColor

4 var coordinates: (String, Int)? = nil

5 let figureSymbol: Character

6 init(type: ChessmanType, color: CheesmanColor, figure:

Character){

7 self.type = type

8 self.color = color

9 self.figureSymbol = figure

10 }

11 init(type: ChessmanType, color: CheesmanColor, figure:
Character, coordinates: (String, Int)){

12 self.type = type

13 self.color = color

14 self.figureSymbol = figure
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15 self.setCoordinates(char: coordinates.@, num:
coordinates.1)

16 }

17 func setCoordinates(char c:String, num n: Int){

18 self.coordinates = (c, n)

19 }

20 func kill(){

21 self.coordinates = nil

22 }

23}

24 var QueenBlack = Chessman(type: .Queen, color: .Black, figure:
"$", coordinates: ("A", 6))

Tak Kak Ko/ yCTaHOBKY KOOPJAMHAT YK€ HaIllCaH B MeTojie setCoordina-
tes(), To Bo uzbexanue AyOJUpOBaHUA B MHULMAIU3ATOPE STOT METOJ
OyJeT IIPOCTO BBI3HIBATHCSL.

ITpu 06bsABIEHIM HOBOIO 9K3E€MILISAPA B OKHE aBTOAOIOJHEHUs OY1yT
npejiaraTbCsi Ha BbIOOP JBa MHUIMAIM3ATOPa, OObIABACHHBIX B KJacce
Chessman.

Bce toHkocTH paboThl ¢ MHUIMAIU3ATOPAMU Mbl PACCMOTPUM B OTIEJIbHOM
pasjesie KHIATH, a ceiiyac COBETYIO COXPAHUTh paspaboTaHHbIe KOHCTPYK-
1K B OTEJIbHOM (aiijie, Tak Kak B OYIyIeM Mbl K HUM €llle BEPHEMCSI.

16.5. BNno)XeHHbie Tunbl

Ouenb YacTo MepeyncIenns, CTPYKTYPBI M KJIACCHI CO3/IAI0TCS [IJIst TOTO,
4TOOBI MOAAEPKaTh (YHKIMOHAJBHOCTD OTPEAeJeHHOTO THIIA JaH-
HbIX. Takoii moaxo/ Mbl BCTPEYaJIH, KOTa paspaboTain nepedncaeHus
CheesmanColor u ChessmanType, UCIIOJIb3YIOIIHeCS B Kiaacce Chessman.
B nannom ciyyae mepedyucyieHUsT HyKHBI UCKJIIOUUTENBHO B KOHTEKCTE
KJIacca, OMUCHIBAIOIIETO MIaXMaTHYIO (GUTYPY, U HUT/E OOJIbIIE.

B Takoii cutyanuu Bbl MOKeTe BJIOKUTH MEPEUNCTCHUS B KJIACC, TO €CTh
omnucarhb UX He r100aibHO, a B IIpejenax Teia kiaacca (nuctunr 16.5).

Jinctuur 16.5

1 class Chessman {

2 enum ChessmanType {
3 case King

4 case Castle

5 case Bishop

6 case Pawn

7 case Knight
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8 case Queen

9 }

10 enum CheesmanColor {

11 case Black

12 case White

13 }

14 let type: ChessmanType

15 let color: CheesmanColor

16 var coordinates: (String, Int)? = nil

17 let figureSymbol: Character

18 init(type: ChessmanType, color: CheesmanColor, figure:

Character){

19 self.type = type

20 self.color = color

21 self.figureSymbol = figure

22 }

23 init(type: ChessmanType, color: CheesmanColor, figure:

Character, coordinates: (String, Int)){

24 self.type = type

25 self.color = color

26 self.figureSymbol = figure

27 self.setCoordinates(char: coordinates.@, num:
coordinates.1)

28 }

29 func setCoordinates(char c:String, num n: Int){

30 self.coordinates = (c, n)

31 }

32 func kill(){

33 self.coordinates = nil

34 }

35 }

CrpykTypbl CheesmanColor u ChessmanType Telnepb SIBJISIOTCST BJIOKEH-
HBIMH B KJIacc Chessman.

CCbI/IKM Ha BJIOXKEHHbIE TUMbI

B HEKOTOPBIX CUTYAIUAX MOKET BOSHUKHYTH HEOOXOIUMOCTD UCIIOJIb-
30BaTh BJIOKEHHBIE TUIIBI BHE OTPEIEIAIONIET0 UX KOHTeKcTa. st aToro
HEOOXO/IMMO YKa3aTh UMsI POJIUTENBCKOTO TUIIA, OCJE KOTOPOTO JIOJIKHO
csieIoBath UMs1 TpedyeMoro Triia JaHHbIX (Jmctusr 16.6). B atom npumepe
MBI TTOJTyYaeM /IOCTYII K OZTHOMY U3 WIECHOB Tlepevncienns ChessmanType,
00BSIBJIEHHOTO B KOHTEKCTE Kjlacca Chessman.

Jinctuur 16.6
1 var linkToEnumType = Chessman.ChessmanType.Bishop



CBouncTBa

B xo71e nszyuenust Swift Mbl yske HEOJIHOKPATHO BCTPEYAINCH CO CBOUCTBA-
MU 9K3EMILISIPOB PA3JINYHBIX TUIIOB JaHHBIX. OTHAKO 4TOObI M3YYUTH BCE
BO3MOKHOCTH CBOHCTB, HEOOXOIMMO TIIYOKe TTOTPY3UTHCST B OTY TEMY.

17.1. Tvnbl CBOUCTB

Ceoticmea — 9T0 XPaHUJINIIA, 0ObIBICHHbIE B IIPeeIax 0ObEKTHOTO THIIA
nMaHHbIX. OHM TTO3BOJISIIOT XPAHUTH U BBIYUCJISITh 3HAUEHUSI, a TAKIKE TTOJTY-
4aTh JIOCTYI K 9TUM 3HAUEHUSIM.

[To Tumy XxpaHuMoro 3Ha4yeHUsT MOKHO BbIJIEJIUTH J[BA OCHOBHBIX BUA
CBOWCTB:

a XpaHI/IMbIe CBOICTBa MOTYT UCIIOJIB30BATbCA B CTPYKTYpaX M KylaCCax.

Q Boluncagemble cBOMCTBA MOTYT MCIIOJIBL30BATLCA B IIEPEYUCICHUAIX,
CTPYKTYPax U KJaccax.

XpaHUMble CBOMCTBA

XpCZHuMOE €B0UICMBO — ATO KOHCTAHTa WA InmepeMeHHasd, 00bABIEHHAS
B OOBEKTHOM THIIE 1 Xpandglasa orpeaeJieHHOe 3HaUYeHe. XpaHHMoe CBOIi-
CTBO O6]Ial[3.eT CJIeAyIomnMn BO3SMOKHOCTAMM:

Q [losyyaer 3HayeHMe 11O YMOJIYAHUIO B cJIydae, €cJn IPU CO3/[aHuN
9K3EMILIAPa €My He TIepefjacTCsl HUKAKOTO 3HAaYCHU.

a HonyqaeT 3HaYeHNE B THUITNAIN3aTOPE, IepeaaBaeMoe TP CO3aHNN
IK3EMILJIAAPpa B Ka4eCTBE BXO/[HOTO aprymMeHTa. I[aHHOG 3Ha4YeHue Ha-
3bIBa€TCA UCXO/HBIM.

Q Menser 3Hauenne B IIpo1iecce UCITOJIb30BaHUA IK3EMILIAPA.

Mbur YK€ HEOJTHOKPATHO 00BABIAIN XpaHUMbIE CBOTICTBA.
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JleHvBble XpaHMMble CBOMCTBA

XpaHI/IMbIQ CBOIjICTBa MOTYyT 6BITB «JICHUBbBIMU ». 3HaLIeHI/Ie, KOTOpPOE JOJIK-
HO XpaHUTbLCS B JIEHMBOM CBOICTBE, He CO3/Ia€TCs 10 MOMEHTA [1E€PBOLO
o0palleHs K HEMY.

CUHTAKCUC

lazy var umaCsoicTBal
lazy let umaCsoicTBa2

Mepen onepaTopoM 06bABMEHMS XpaHunuLLa A06aBIseTCs MoanduKaTop lazy, ykasbisa-
IOLLUMI HA «/IEHUBOCTL® OMPEAESIEHHOrO CBOMCTEA.

Paccmorpum mpumep. CoszmaanM Kaace, KOTOPBIH MO3BOJISET MOJTYyINTh
HEKOTOPYI0 MHGOPMAIINIO O YeJIoBeKe, a UMEHHO MM 1 haMuInio (JIuc-
tunr 17.1).

Jinctuur 17.1

1 class AboutMan{

2 let firstName = "Erop"

3 let secondName = "MNeTpoB"

4 lazy var wholeName: String = self.generateWholeName()
5 func generateWholeName() -> String{

6 return self.firstName + " " + self.secondName

7 }

8 '}

9 var Me = AboutMan()

16 Me.wholeName

3/1ech AK3eMILTISIP Kaacca AboutMan oTCHIBAET HEKOETO YesioBeka. B cBoii-
cTBe wholeName IOJIKHO XPAHUTBHCA €r0 MOJHOE UM, HO TIPU CO3JIaHUU
9K3eMIIJIsIpa 3HAYEHUs 9TOTO CBOMCTBA He cyiecTByeT. I[Ipu aToM oHO He
pPaBHO nil, OHO MPOCTO HE CTEHEPUPOBAHO U HE 3aNMCAHO. JTO CBSI3aHO
C TeM, 9TO CBOMCTBO sBJIETCs JEHUBBIM. Kak To/IbKO mponcxoaut obpa-
MieHre K JAaHHOMY CBOMCTBY, ero 3HaueHne (hOpMUPYETCH.

Jlenusbie CBOIICTBA IIO3BOJISIOT 9KOHOMUTDH OII€EPATUBHYIO ITaMATH 1 HE
Pacxo/1oBaTh ee J10 Tex Mop, OKa 3HaueHne KaKoro-aubo CBoiicTBa He Mo-
TpebyeTcs.

MPUMEYAHME CTOUT OTMETUTb, YTO B KQUYeCTBE 3HAYEHWI A XPaHWUMbIX CBOWCTB
Henb3sl yKasbiBaTb METOAbI TOr0 e O6bEKTHOro TWMa. JIeHWBblE CBOWCTBA HE MMEKT
3TOr0 OrpaHMyYeHus], Tak Kak MX 3HavyeHust (hOPMUPYIOTCS yXKe MoCie CO3AaHns 3K3eMn-
NApoB.
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BbluncnsieMble CBOMCTBa

C BBIUMCISIEMBIMU CBOMCTBAMH MBI BCTPEUYAJINCH TTPU U3YYEHUH TIepe-
YUCJIEHUH, /1711 9K3EMILJIIPOB KOTOPBIX ATO €/[MHCTBEHHBIN JJOCTYITHbIN
BUJ] CBOUCTB.

Boruncisemsie cBoiicTBa Cl)aKTI/I‘IeCKI/I HE XpaHAT 3HaUCHUNE, a BBIYUCIAIOT
€ro C IIOMOIIbIO 3aMbIKAIOMIETO BbIPAKECHUA.

CUHTAKCUC

var umacCeoicTBal: Tun3HayveHusa { Teno_3ambiKawwero_sbipaxeHus }
BbluncisieMble CBOMCTBaA MOTYT XPaHUTBLCS UCKIIOUUTENBHO B NepeMeHHbIX (var). Mocne
yKasaHus MMeHU 06bSIBIIEMOrO CBOMCTBA M TUMa BO3BPALLAEMOro 3aMblKaloLWKM Bblpa-

XeHneM 3HadeHus 6e3 onepaTopa NpUCBaMBaHWs yKa3blBaeTCs 3aMblkaHWe, B pe3y/bTa-
Te KOTOPOro AO/MKHO OblTb CreHepMpoBaHO BO3BpallaemMoe CBOWCTBOM 3HayeHue.

[Ina Toro 4To6bl CBOWMCTBO BO3BPALLA/I0O HEKOTOPOE 3HAYEHME, B TeNe 3aMblkaHus 4os-
»KEH MPUCYTCTBOBATL onepaTop return.

[TepepaboTaeM 1puMep U3 IPebIAYILEro JUCTUHTA C UCII0Jb30BaHIEM JICHH-
BOTO BBIYHUCISIEMOTO CBOICTBA. Tak Kak MeTo wholeName () B Kytacce AboutMan
CITYKUT UCKJIOUUTENBHO /U1 TeHepaluy 3HaueHns cBolicTBa wholeName,
UMeeT CMBICT TIePEHECTH JTAaHHBIM MeTO/l B BUJI€ 3aMBIKAIONIETO BBIPAKEHUS
B CBOICTBO. B pesysibrare mOIyInTCst BRIMUCISIEMOE CBOUCTBO (JIMCTHHT 17.2).

JNvuctunur 17.2
1 class AboutMan{

2 let firstName = "Erop"
3 let secondName = "MeTpoB"
4 var wholeName: String {return self.firstName + " " +

self.secondName}

wn

}
6 var Me = AboutMan()
7 Me.wholeName

3HayeHue cBoicTBa wholeName H€HTUYHO COOTBETCTBYIOIIEMY 3HAUEHUIO
13 MIPE/IbIIYIIEro TpuMepa.

17.2. KOHTpOsb MosyvYeHns
N YCTAHOBKM 3HAYEHWUN

FeTTep v CeTTep BbIUYMCISAEMOro CBOMCTBA

ZI]IH JM060T0 BBIYUCIAEMOTO CBOWCTBA CyHmIeCTBy€T BO3MOKHOCTD pe€ain-
30BaThb /IB€ CIlellaJIbHbIE (byHKHI/II/II
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Q Terrep (get) BbITIOIHSIET HEKOTOPBIN KOJI TIPH 3aITPOCE 3HAYEHUST BbI-
YIICJISIEMOTO CBOWCTBA.

Q Certrep (set) BBITOJHSAET HEKOTOPBIN KOJI TIPU TIOMBITKE YCTAHOBKH
3HAYEHUS BBIUNCIISIEMOTO CBONCTBA.

Bo Bcex 00bABIEHHBIX paHee BhIIYMCIAEMbIX CBOMCTBaxX OBLT peanmn3oBaH
TOJIBKO T'E€TTEP, IIO3TOMY OHU ABJIAINCH CBOICTBAMU «TOJIbKO JIJIsT YTECHHA»,
TO €CTb IIOIBbITKA U3MEHEHU BbI3Bajia Obl OI_HI/I6Ky. Takum 06p3.30M, MOKHO
YTBEPIKAATh, YTO I'€TTEP ABJIACTCA 00513aTeIbHBIM JJIA CYIIECTBOBaHMA BbI-
YHCJIAEMOTO CBOﬁCTBa, a peajin3aluio CETTepa MOKHO OITYCTUTD.

CUHTAKCUC
var umaCeoiicTBal: Tun3HauveHua {
get {
Teno_reTTepa
}
set (nepepaBaembliii_napameTtp) {
Teno_ceTTepa
}
}

FeTTep 1 ceTTep OonpenensioTCs BHYTPU Tena BblUUCISIEMOro CBOWCTBA. [pu 3TOM uc-
Mosb3ykOTCS K/tOUEBble CNoBa get M Set COOTBETCTBEHHO, 3@ KOTOPbIMU B (PUIYpHbIX
CKobKax CreayeT Teno Kaxaon us hyHKUMN.

TerTep cpabaTbiBaeT Mpu 3ampoce 3HaYEHUs CBOHCTBA. [IJIs KOppeKT-
HOU paGOThI OH JOJKEH BO3BPAIIATH 3HAYEHUE C TTOMOIIBIO OMepaTopa
return.

Cerrep cpabaThiBaeT MPH MOMBITKE YCTAHOBUTH HOBOE 3HAYECHUE CBONCTRY.
[Moatomy HEOOXOANMO YKa3bIBATH MMST TTapaMeTpa, B KOTOPBIi Oyzer 3a-
[Mcato ycraHasjanuBaeMoe 3Hadenye. JJannpiil napaMeTp sBJIseTcs J0Kalb-
HBIM /171 Tesia GyHKIun set().

Ecsi B BBIYNCIISIEMOM CBOHCTBE OTCYTCTBYET CETTEP, TO €CTh PEATUIYETCSI
TOJIBKO TETTEP, TO MOKHO HCII0JIb30BATD YITPOIIEHHbII CHHTAKCHC 3aIHCH.
B atom ciryuae oryckaercst KJIIOUeBOe CJI0BO set U YKa3bIBAETCS TOJIBKO
TEJIO 3aMbBIKAIOIIET0 BhipaskeHust. JlanHbIil (hopMaT Mbl BCTPEYATH B TIpe-
JBIIYIIAX TIPIMEPax.

Pacemorpum nipumep. OKpysKHOCTD HA IJIIOCKOCTH MOKET UMETh TPU OC-
HOBHbIE XapaKTePUCTUKI: KOOPAMHATHI IEHTPA, PAAUYC U JJINHY OKPYIK-
HocTH. Pajnyc n juinHa MMEIOT JKEeCTKYIO 3aBUCUMOCTb. J[Jist XpaHeHst
OJTHOW U3 HUX MBI HCIIOJIb3YeM BBIYHCIISIEMOE CBOICTBO C PEATM30BAHHBIMU
reTTepoM u ceTTepoM (snctunr 17.3).



218 Yactb IV. HeTprBmanbHble BO3MOXHOCTU Swift

Jiuctmur 17.3

1 struct Circle{

2 var coordinates: (x: Int, y: Int)

3 var radius: Float

4 var perimeter: Float {

5 get{

6 return 2.0*3.14*self.radius
7 ¥

8 set(newPerimeter){

9 self.radius = newPerimeter / (2*3.14)
10 }

11 }

12 }

13 var myNewCircle = Circle(coordinates: (0,0), radius: 10)
14 myNewCircle.perimeter // BbiBOAUT 62.8

15 myNewCircle.perimeter = 31.4

16 myNewCircle.radius // BbIBOOUT 5

[Ipm 3ampoce 3HaueHnsT CBONCTBA perimeter MPONCXOANT BBHITTOJTHEHME
reTTepa, KOTOPBIN reHepupyeT Bo3BpalaeMoe 3HaueHne ¢ y4eTOM CBOM-
crBa radius. IIpu ycTaHOBKe 3HAUEHMsI CBOICTBA perimeter cpabaThiBaeT
ceTTep, KOTOPBIN BBIUNCIISIET M YCTaHABINBAET 3HAUeHNe CBOWCTBRA radius.

CeTTep TakKe MO3BOJISIET UCITOIH30BATh COKPAIIEHHbIH CHHTAKCUC 3aITUCH,
B KOTOPOM He YKa3bIBAETCS MM BXOAHOTO napamerpa. [Ipu aTom BHYTpH
cerTepa JUIst OCTYIAa K yCTaHABJINBAEMOMY 3HAUCHUIO HEOOXOMMO 3a-
IelicTBOBAaTh aBTOMATHYECKU OOBBIISIEMbIil IapaMeTp ¢ UMeHeM newValue.
Takum o6paszom, kaacc Circle MOKeET BBITJISAZETh Kak B JucTuHre 17.4.

JNnctuur 17.4

1 struct Circle{

2 var coordinates: (x: Int, y: Int)

3 var radius: Float

4 var perimeter: Float {

5 get{

6 return 2.0*3.14*self.radius
7 ¥

8 setq{

9 self.radius = newValue / (2*3.14)
10 }

11 }

12 }

HabnioaaTeny XxpaHMMbIX CBOMCTB

feTTep " CETTEP MO3BOJIAIOT BBITIOJTHATDH KO/ PN YCTAHOBKE U YTECHUUN
3HAYEHMS BBIYUCISIEMOTO CBOMCTBA. [[pyI‘I/IMI/I CJIOBaMH, Y BaC UMEIOTCA
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MeXaHU3MBbI KOHTDPOJIS IPOIIecca N3MEHEHHs 1 uTeHust 3HaueHmit. Hapenns
TAKUMHU [TOJIE3HBIMU MEXaHU3MaMU BBIYUCJISIEMbBIE CBOIICTBA, Pa3pabOTINKY
Swift He MoryI 060ITH CTOPOHOM U XpaHKUMBble cBoiicTBa. ClIeUanbHO s
HUX ObLIM peain3oBanbl HaOoaaresnn (observers).

Habmodamenu — 910 CTIETMANbHBIE (GYHKITIH, KOTOPBIE BHI3BIBAIOTCST OO0
HETOCPE/ICTBEHHO Tepe]l, TUOO0 cpasy MOCje YCTAHOBKU HOBOTO 3HAUEHIIST
XPaHUMOTO CBOHMCTBA.

BoiensioT 1Ba Bua Hab oaaTesel:

O HabGaomatesnb willSet BBI3BIBAETCS MEPE]l YCTAHOBKOI HOBOTO 3Ha-
YeHMUS.

QO Hab6momarenb didSet BbI3bIBAETCS TTOCIE YCTaHOBKU HOBOI'O 3HAYEHU.

CUHTAKCUC

var umACsoiicTBal: Tun3HadveHua {
willSet (nmapameTp){
Teno_reTTepa
¥

didSet (napameTp){
Teno_cetTepa
}
}

Habntogatenn obbsiBNsOTCA € noMoLblo ktoveBbix cnoB willSet n didSet, nocne koTo-
pbiX B CKOBKaX yKa3blBAETCS MMsi BXOAHOIO aprymMeHTa. B HabntogaTens willSet B AaHHbIN
apryMeHT 3anu1cbiBaeTCsa YCTaHaBMBaEMOe 3HaueHne, B Habntoaatens didSet — crapoe,
yXe cTepToe.

ITpu oO6bsaBieHnN HabIOKaTEEH MOKHO MCIIOJIb30BaTh COKPAIeHHbIN
CUHTAKCHUC, B KOTOPOM He TpeOyeTcsl yKas3biBaTh BXOJHbIE apI'yMEHTHI
(TOYHO TaK ’Ke, KAaK COKpallleHHbIl cuHTakcuc cerrepa). [Ipu arom Ho-
Boe 3HadeHne B willSet mpucBamBaeTcsa mapamMeTrpy newValue, a cTrapoe
B didSet — nmapamerpy oldValue.

PaccMoTpuM mpuMeHeHue HabiogaTesell Ha mpuMepe. B cTpyKTypy,
OIMKCBIBAIOTIYIO OKPY/KHOCTD, 106aBUM (DYHKITHOHAT, KOTOPBIH TIPH U3Me-
HEHUU PAJNYCa OKPYKHOCTH BBIBOAUT COOTBETCTBYIONLYIO MH(MOPMAIUIO
Ha KOHCOoJb (yimctunr 17.5).

Jiuctmur 17.5

1 struct Circle{

2 var coordinates: (x: Int, y: Int)

3 var radius: Float {

4 willSet (newValueOfRadius) {

5 print("BmecTo 3HadeHus \(self.radius) ycTaHaBnuBaeTcs
3HaveHue \(newValueOfRadius)")
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6

7 didSet (oldvalueOfRadius) {

8 print("BmecTo 3HaveHus \(oldValueOfRadius) ycTaHoBneHo
3HayeHue \(self.radius)")

9 }

10 }

11 var perimeter: Float {

12 get{

13 return 2.0*3.14*self.radius

14 }

15 setq{

16 self.radius = newValue / (2*3.14)

17 }

18 }

19 }

20 var myNewCircle = Circle(coordinates: (0,0), radius: 10)
21 myNewCircle.perimeter // BbiBegeT 62.8

22 myNewCircle.perimeter = 31.4

23 myNewCircle.radius // BbiBegeT 5

KoncoJs:

BmecTO 3HayeHuMA 10.0 ycTaHaBAMBaeTCA 3Ha4deHue 5.0
BmecTo 3HayeHuA 10.0 ycTaHOBNEHO 3HayeHue 5.0

Habmogareu BoI3bIBAIOTCS HE TOJBKO IIPU HEIIOCPEACTBEHHOM M3Me-
HEHWN 3HAUYEeHUs CBOWCTBA BHE 9K3eMILJIsIpa. Tak Kak ceTTep CBOMCTBA
perimeter Takyke M3MeHsSIET 3HAUeHMeE CBOMCTBA radius, TO HabII0MaTe N
BBIBOJISIT HA KOHCOJIb COOTBETCTBYIOIINH Pe3yJsIbTar.

17.3. CBoucTtea TMna

Panee Mbl paccMaTpuBa/iu CBOMCTBA, KOTOPbIE II03BOJIAIOT KasKJIOMY OT-
JIeJIbHOMY 9K3EMILIAPY XPAHUTD CBOI1, HE3aBUCUMBIH OT JPYTUX 9K3EMIL/ISA-
poB Habop 3HaveHuit. JpyruMu CJI0BaMU, MOXKHO CKa3aTh, 4YTO CBOMCTBA
9K3EeMILIIPa OIMCHIBAIOT XaPaKTePUCTUKU OIIPe/le/IeHHOIO 9K3eMILIApa
U IIPUHAJJIEXKAT OIIPe/IeJICHHOMY 9K3eMILISPY.

JlOIIOJIHUTEIBHO K CBOMCTBAM 9K3eMILISIPOB BbI MOKETE OOBSIBJIATH CBOIi-
CTBA, OTHOCSIIIUECS K TUILY JAHHBIX. JHAYEHUST ITUX CBONUCTB €/IUHbI JIJIsk
BCEX 9K3EMILJISIPOB THIIA.

CBoiicTBa THIIA JAaHHbIX OY€Hb ITIOJIE3HBI B TOM CJIy4dae, KOr/la CYIEeCTBYIOT
3Ha4Y€HU A, KOTOPbIE ABJIAIOTCA YHUBEPCAJIbHBIMHU /IJIA BCETO THUIIA IEJTMKOM.
Onu MOTYT OBITH KaK XPaHUMbBIMH, TaK 1 BbIYNCJISAEMbIMH. HpI/I 9TOM €CJIn
3Ha4€HH € XPpaHUMOTI'O CBOIICTBA TUTIA SIBJISIETCS HGPEMGHHOI;'I 1 U3MEHAETCA
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B O/THOM 9K3EMILJIAPE, TO UIBMEHEHHOE 3HaY€HNE CTAaHOBUTCA JOCTYITHO BO
BCEX IPYTUX IK3EMILJIAPaAX THUTIIA.

BHUMAHME [Ins XpaHUMbIX CBOWCTB TMMA B 06S3aTeNIbHOM MOPsiAKE AO/MKHbI BbITb
yKa3aHbl 3Ha4YeHNs MO YMOJTYaHMIO. ITO CBS3aHO C TeM, YTO caM Mo cebe Tun He umeet
MHULManmsaTopa, KOTopbii 66l Mor cpaboTaTb eLle BO BPEMS ONpeaeneHuns T1na 1 ycra-
HOBUTb TpebyeMble 3HaYeHns ANs CBOWCTB.

XpaHvMble CBOMCTBa TWMa BCeraa sIBASIOTCS JIEHWBLIMM, MPU 3TOM OHU HE HY)XAAtoTCs
B MCMOSIb30BaHMM KJTKOYEBOro C/1oBa lazy.

CaoiicTBa THITa MOTYT OBITH CO3aHbI ISl TIEPEYUCIICHUI, CTPYKTYD 1 KJIac-
COB.

CUHTAKCUC
struct SomeStructure {
static var storedTypeProperty = "Some value"
static var computedTypeProperty: Int {
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 TMNa 06bABNSAIOTCS C UCMONb30BaHMEM KJTHOUYEBOro crioBa static ans Bcex Tpex
06BEKTHBIX TUMOB. EAMHCTBEHHBIM UCK/TIOYEHNEM SBNSIOTCS MapKupyemMble C10BOM class
BblUMC/ISIEMbIE CBOWCTBA Knacca, KOTOpblE AOJIKHbI 6bITb CMOCOOHBI nepeonpenenaTbca
B nogknacce. O TOM, YTO Takoe MOAK/IAcC, Mbl MOrOBOPUM MO3XeE.

Cosaium CTPYKTYpPY JUIS IEMOHCTpAIK paboThl CBOHCTB THTa (JInc-
tunr 17.6). Kiace AudioChannel mMozesiupyeT ayanokaHasi, y KOTOPOro
€CTb J[Ba [TapaMeTpa:

Q MaxkcuMaabHO BO3MOKHAS T'POMKOCTBb OTrpaHHMY€Ha /IJIAd BCEX KaHaJJ0B
B I1€JIOM.

a TeKyHIaH T'POMKOCTb OIrpaHMY€Ha MaKCUMaJbHOMI TPOMKOCTbBIO.
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struct AudioChannel {
static var maxVolume = 5

Jinctmur 17.6

1

2

3 var volu
4 dids
5

6

7

8 }

9 }

10 }

11

17
18
19

me: Int {
et {
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if volume > AudioChannel.maxVolume {
volume = AudioChannel.maxVolume

}

var LeftChannel = AudioChannel(volume: 2)
var RightChannel = AudioChannel(volume: 3)

RightChannel.
RightChannel.
AudioChannel.
AudioChannel.
AudioChannel.
RightChannel.
RightChannel.

volume = 6

volume // BbIBOAUT
maxVolume // BbiBOAUT
maxVolume = 10
maxVolume // BbiBOAUT
volume = 8

volume // BbIBOAUT

5
5

10

Mbr ucniosib3oBadu TUll AudioChannel Jijisl CO3/IaHUs IBYX KaHaJIOB: JIEBOIO
u rpaBoro. CBoiicTBY volume He ylaeTcsl yCTAaHOBUTD 3HaueHue 6, Tak Kak
OHO TIPEBBIITAET 3HAYEHUS CBOIICTBA THTIA maxVolume.

OGparute BHUMAaHIE, UTO ITPU 00PAIIEHUH K CBOUCTBY THIIA UCIIOJIb3YETC ST
He MM 9K3eMIIIIpa JAaHHOTO TUTIA, & FIMsI CaMOTO THTIA.



CabckpunTbl

MpbI BeTpedasich ¢ moHsaTreM cabCKPHUIITA, KOT/[a M3yYaid TeMY J0CTYIa
K 2JIeMeHTaM MaccuBa. TaM caGCKPUIITOM Ha3bIBAJICS YKA3bIBAEMBII JIJIsT
MOCTYTa K OTpe/le/IeNHOMY 3HaueHnio nHpekc. OaHako cabCKpPUIITHI mMo-
3BOJISTIOT TAKJKe YIPOCTUTH PabOTY €O CTPYKTYPAMU U KJIACCAMH.

18.1. HasHaueHne cabckpunToB

C noMoIibio caGCKPUIITOB CTPYKTYPHI U KJIACCHI MOKHO ITPEBPATUTh B He-
Koe 101001e KOJLJIEKIIUH, TO eCTh MbI CMOKEM 0OPaIaThCs K CBOMCTBAM
JK3EMILIISIPA C UCTIOJIb30BAHUEM KJIIOYEH.

[IpeamonoxkuM, aTo Hamu pazpaboTai Kracc Chessboard, MOZETHUPYIOTIHiT
CYIIHOCTD «IIaXMaTHad J0CKay. IK3EMILISP Ki1acca Chessboard XpaHuTcs
B IlepeMeHHo desk:

var desk: Chessboard

B oiHOM M3 CBOWCTB JIAHHOTO 9K3EMILISPA COMEPKUTCS WHOOpMAITUS
0 TOM, KaKasl KJIETKa [OJIsl KaKO# ImaxMaTHoi ¢hurypoii 3ansra. st go-
cTyna K uH(GopMaIum OTHOCUTETHLHO OIPeJIeJIEHHOU KJIETKU Mbl MOKEM
paspaboTarh crielraJbHbIil METO/, KOTOPOMY B KaueCTBe BXOAHBIX Mapa-
MeTpPOB OyIyT IiepeaBaThCsl KOOPAUHATHI:

desk.getCellInfo("A", 5)

C noMoI1b0 caGCKPUITTOB MOKHO OPraHI30BaTh JOCTYII K STYeHKaM KJIeT-
KW, repeiaBas KOOPAMHATHI TTOJ0OHO KUY MacCHBa HEIOCPEICTBEHHO
DK3EMILISIPY KJIacca:

desk["A", 5]

MPUMEYAHUE CabckpvnTbl AOCTYMHbI AN CTPYKTYP M K1ACCOB.
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16.2. CMHTaKcmc cabckpmnToB

B cBoeit peasinzalmn C8.6CKpI/IHTI)I SABJISAIOTCA YEM-TO CPETHUM MEK/Y METO-
JaMU1 1 BbIYUCJIAEMbIMI cBoiicrBamu. Ot TIIEPBBIX UM JOCTAJICA CUHTAKCHUC
orpeae/IeHrA BbIXOAHBIX ITapaMETPOB U THUIIA BO3BPAIlaeMOTI'O 3HAYE€HI I,
OT BTOPbIX — BO3MOJKHOCTD CO3/IaHUA TE€TTEPA U CETTEPA.

CUHTAKCHUC
subscript(BxogHble_napameTpbl) —> TUM_BO3BpalaeMoro_3HadeHus {
get{
// Teno reTtTepa
}
set(HoBoe_3HaueHue){
// Teno ceTTepa
}
}

CabCKpunThl 06bABNAIOTCA B Tefe Knacca Uin CTPYKTYPbI C MOMOLLbIO KIHOUEBOro C/10Ba
subscript. [lanee yKka3blBaoTCA BXOHbIE apryMeHTbl (B TOYHOCTM TaK e, Kak y MeToa0B)
M TUM 3HAUEHWs. BXOAHbIE apryMeHTbl — 3TO 3HAaUeHWUsl, KOTOpble MepeaalTcs B BUAE
Kntoyel. TUn 3HaYeHUs YKasblBaeT Ha TUM AaHHbLIX YCTaHaBNMBaeMoro (B Cllyyae ceTTe-
pa) UM BO3BPaLLAeMoro (B Cllyyae retrepa) 3HaueHus.

Teno cabckpunTa 3akiovaeTcs B UrypHble CKOBKM 1 COCTOMUT M3 reTTepa 1 ceTTepa o
aHanorMu C BLIYMCIISIEMbIMY 3HAYEHUAMU. [ETTEP BbIMNOHAET KOA NPU 3anpoce 3HaueHNs
C MCMOsb30BaHNEM CabCKpunTa, CETTEP — MpY MOMbITKE YCTAaHOBUTL 3HAUEHME.

CetTep TaksKe aeT BOSMOKHOCTD JIOTIOJTHUTEILHO YKa3aTh MMSI TapaMeTpa,
KOTOpOMY Oy/IeT IPUCBOEHO HOBOE 3HAYeHUe. Eciin TaHHbIH mapaMeTp He
Oy/IeT yKaszaH, TO HOBOe 3HAY€HNEe aBTOMATUYECKU UHUITHATU3UPYETCST JIO-
KaJIbHOU 1epeMeHHO newValue. TIpu 9TOM THIT JAHHBIX TapameTpa Oy1er
COOTBETCTBOBATb TUITY BO3BPAIIAEMOr0 3HAYCHUS.

CeTTep ABJIAETCA H806H38.T8JII)HBIM, " B CjIydae €T0o OTCYTCTBUA MOXKET
OBITH UCIIOJIb30BAH COKpaHleHHbIﬁ CHUHTaKCHC:

subscript(BxogHble_napameTpbl) -> Bo3BpaljaemMoe_3HayeHue {
// Teno reTtTepa

}

CabCKpUTITH TIOAIEPIKUBAIOT TIEPETPY3KY, TO €CTh B TIPEIeaX OJHOTO
06BEKTHOTO THIIA MOKET OBITH OMPEETECHO TIPOU3BOJBHOE KOJIUIECTBO
CabCKPUIITOB, PA3JIUYAOIIUXCS JIUITH HAOOPOM BXOIHBIX aPTYMEHTOB.

NMPUMEYAHUE C neperpy3kamyv Mbl BCTpeYanucCb, Korga OObABASAN HECKOSbKO
(PYHKUMI C OAHUM UMEHEM WSIM HECKOJIbKO MHULMANM3aTopoB B Npeaenax OAHOro 06b-
eKTHOro Tna. Kaxabll Habop OAMHAKOBLIX MO UMEHU O6BLEKTOB OTAMYANCS JULb Ha-
60poM BXOAHBIX MapamMeTpoB.
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Jluist u3ydenusi cabCKPUIITOB BEPHEMCSI K TEME MIAXMAT U CO3/IaJIMM KJIACC,
OTTMCHIBAIOIINH CYTIHOCTH «ITaxmaTHast gockas (auctuar 18.1). [Ipum pas-
paboTKe MOZIEJTH TIAXMATHOM OCKHU Y Hee MOYKHO BBIIETNUTD O/IHY Hanbosee
BAKHYIO XapaKTePUCTUKY: KOJIJIEKITIIO NTPOBBIX KJIETOK C YKa3aHNEeM MH-
dhopmaIm 0 HaXOAIIUXCS Ha HUX [TaXMaTHBIX Gurypax. He 3a0biBaiite,
YTO UTPOBOE TI0JI€ — 3TO MATPHUILA, COCTOSIIAS U3 OTAEIbHBIX STUCeK.

B nanHOM mipuMepe OyIeT HCIOIb30BATHCS CO3/AHHBIN paHee TUTI Chess -

man, OIMCBIBAIONINIA IIaXMaTHYIO (DUTYPY, BKIIOYAd BJIOKEHHbIE B HETO
NepeyncaeHus.

ITpu paspaboTke Kjacca peasnusyeM MeTOJ, YCTaHABJIUBAIOIIUI mepe-
JaHHYT0 eMy hUTypy Ha urposoe mose. [Ipn aToM cTOUT TOMHUTH O IBYX
MOMEHTaX:

Q Durypa, BOBMOKHO, ysKe HAXOAUIACH Ha T10JIe, a 3HAYUT, ee TpedyeTcs
YIAIUTh CO CTAPON TTO3UITUM.

O @Durypa umeeT CBOHWCTBO coordinates, KOTOpoe Takke HEOOXOAUMO

N3MEHATD.
JNuctunr 18.1
1 class gameDesk {
2 var desk: [Int:[String:Chessman]] = [:]
3 init(){
4 for i in 1...8 {
5 desk[i] = [:]
6 }
7 }
8 func setChessman(chess: Chessman, coordinates: (String, Int)){
9 if let oldCoordinates = chess.coordinates {
10 desk[oldCoordinates.1]![oldCoordinates.®] = nil
11 }
12 self.desk[coordinates.1]![coordinates.@] = chess
13 chess.setCoordinates(char: coordinates.@, num:
coordinates.1)
14 }
15 }

16 var game = gameDesk()
17 game.setChessman(QueenBlack, coordinates: ("B",2))
18 game.setChessman(QueenBlack, coordinates: ("A",3))

Kiacc gameDesk omnuceiBaeT UrpoBoe moJie. Ero 0CHOBHBIM U €IMHCTBEH-
HBIM CBOIICTBOM SIBJISIETCST KOJIJIEKITHST KJIETOK, Ha KOTOPBIX MOTYT PacIIo-
JIATaThCS MaxMaTHbIe (DUTYPBI (AK3EMIIIISIPBI Kacca Chessman).

[Ipu cozmanmy sK3eMIIIsIpa CBONCTBY desk yCTaHABIMBAETCS 3HAUCHUE
0 YMOJTYAHWIO «ITYCTOH cJI0Bapb». Bo BpeMst paboThl HHUITHATH3ATOPA
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B IAHHBII CJIOBAPb 3aMCHIBAIOTCS 3HAUEHsI, COOTBETCTBYOIE HOMEPaM
CTPOK HA MIAXMATHO¥ 0CKe. ITO JEJTAeTCs JIJIst TOro, YT0ObI 00ECTIeYnTh
6e30mbouHY0 PaboTy MPH yCTAaHOBKE (DUTYPHI HA MIAXMATHYO KJIETKY.
B nIpOTHBHOM cJIyyae IIpu yCTaHOBKe (hUTyphbl HaM IIPUIIIOCH Obl CHavaIa
Y3HATh COCTOSHUE JIMHUU (CYIIECTBYET JIM OHA B CJIOBApPE), a yKe MOTOM
3amCHIBATh (DUTYPY Ha OTIPEAENEHHBIE KOOPANHATHI.

MeTo setChessman He TPOCTO YCTAHABIMBAET CCHIJIKY HA (DUTYPY B CBOIA-
cTBO desk, HO U yOUpaeT cTapyio CChLIKY. ITO 00eCIeYrBaETCsI TEM, YTO
aKTyaJbHBIE KOOPAMHATHI BCET/IAa XPAHATCSA B CBOICTBE coordinates ak-
3eMILIApa Kiacca Chessman.

B nanucanHoMm kjacce OTCYyTCTBYeT BO3MOKHOCTD 3alpoca HHMOpMaLUK
0 TIPOU3BOJILHOM stueiike. Peaqnsyem ee ¢ MCIONb30BaHUEM CAOCKPHUIITA
(ymactunr 18.2). B cabckpunt GyayT mepeaBaThCst KOOPANHATHI He0OXO0-
JIUMOI1 SYeliKy B BUJIE JIBYX OT/IEJIbHBIX BXOJHBIX aprymenToB. Eciu 110
YKa3aHHBbIM KOOPJIMHATAM CYIIeCTBYeT (hUTypa, TO OHA BO3BpAIAeTCs,
B IIPOTUBHOM CJIy4ae Bo3Bpamfaercs nil.

JNnctunur 18.2

1 class gameDesk {

2 var desk: [Int:[String:Chessman]] = [:]

3 init(){

4 for i in 1...8 {

5 desk[i] = [:]

6 }

7 }

8 subscript(alpha: String, number: Int) -> Chessman? {

9 get{

10 if let chessman = self.desk[number]![alpha] {

11 return chessman

12 }

13 return nil

14 }

15 }

16 func setChessman(chess: Chessman, coordinates: (String, Int)){

17 if let oldCoordinates = chess.coordinates {

18 desk[oldCoordinates.1]![oldCoordinates.®] = nil

19 }

20 self.desk[coordinates.1]![coordinates.®] = chess

21 chess.setCoordinates(char: coordinates.®, num:
coordinates.1)

22 }

23}

24 var game = gameDesk()
25 game.setChessman(QueenBlack, coordinates: ("A",3))
26 game["A",3]?.coordinates
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PeanmuzoBanublil caGCKPUTIT UMEET TOJBKO TeTTEP, TPUUYEM B JJAHHOM
cilydae MOKHO GBLIO MCMOMb30BATh KPATKUN cHHTaKcHC 3amuch (6e3
KJII0YEBOr'0 €JI0Ba get).

Tax Kak caOCKPUIIT BO3BPAIIAET OTIIHOHAT, TIEPE/T TOCTYIOM K CBOFCTBY
coordinates BO3BpaIEHHON MAXMATHON (DUTYPHI HEOOXOIMMO BBITTOTHIT
uU3BJleYeHUe OIIIMOHAIbHOIO 3HaYeHU.

Teniepb MbI UMeEM BO3MOKHOCTD YCTAHOBKH (DUTYP Ha MAXMATHYIO IOCKY
C TIOMOIIIBIO MeTo/1a setChessman() 1 1oydeHust uHGOPMaIu 00 OT/Ieb-
HOI siyeiiKe ¢ IOMOIIBIO CabCKPHIITA.

MpbI MOKEM paciiprTh (YHKITHOHAT cabCKPUTITa, T00ABUB B HETO CETTED,
MO3BOJIAIONINI yCTaHABAUBATH (PUTYPY HA HOBBIE KOOPAWHATHI (JIMC-
tunr 18.3).

JNuctunr 18.3

1 class gameDesk {

2 var desk: [Int:[String:Chessman]] = [:]

3 init(){

4 for i in 1...8 {

5 desk[i] = [:]

6

7

8 subscript(alpha: String, number: Int) -> Chessman? {

9 get{

10 if let chessman = self.desk[number]![alpha] {

11 return chessman

12 }

13 return nil

14 }

15 setq{

16 self.setChessman(newValue!, coordinates: (alpha,

number))

17 }

18 }

19 func setChessman(chess: Chessman, coordinates: (String, Int)){

20 if let oldCoordinates = chess.coordinates {

21 desk[oldCoordinates.1]![oldCoordinates.®] = nil

22

23 self.desk[coordinates.1]![coordinates.@] = chess

24 chess.setCoordinates(char: coordinates.®, num:
coordinates.1)

25 }

26 }

27 var game = gameDesk()

28 game.setChessman(QueenBlack, coordinates: ("A",3))
29 game["C",5] = QueenBlack

30 QueenBlack.coordinates
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Tum TaHHbBIX TIEpeMEHHOI newValue B ceTTepe CabCKPUIITA COOTBETCTBYET
THUITY JIAHHBIX BO3BPAIA€MOTO CAOCKPUIITOM 3HaueHwust. 110 3Toil mpudu-
He HeoOXOIMMO TTPUHYANTENHHOE N3BIeUeHe 3HAYEHUST TIePell TEM, Kak
YCTaHOBUTD (PUTYPY HA IIAXMATHYIO KJIETKY.

MPUMEYAHUE 3anomHuTe, 4TO CabCKPUMTbI HE MOTYT MCMONb30BaTLCS Kak XpaHWIu-
L, TO €CTb Yepes HUX Mbl OpPraHu3yeM TOJbKO JOCTYN K XPaHWIULLAM 3HaueHU.

CabepuInThl feficTBUTEIbHO IPUBHOCAT B Swift MHOro nHTepecHoro. Co-
[JIACUTECH, YTO K CYIHOCTH <«IMaXMaTHast J0OCKa» 00palarhcss HAMHOTO
yInoOHee dyepes WHAEKCH, 4eM 6e3 HUX.

3apaHue

Kak Bbl, BO3MOKHO, 3aMETUJIU, CETTEP CaOCKPHUIITa B 00HEKTHOM
Tume gameDesk He CMOKET KOPPEKTHO 06paboTaTh CUTYALUIO, KOT/A
eMy B KauecTBe 3HaueHus mepegaercs nil. Xora dgpurypa 6aaromo-
JIYUHO Y/IQJIUTCS M3 COOTBETCTBYIOIIETO y3J1a CBOMCTBA desk, 3Haue-
HIE CBOICTBa coordinates 5Toi (hUIyphl OCTAHETCSA HEM3MEHHBIM.

1. V3menute cabCKpUNT TakuM 06pa3oM, 4T0ObI OH KOPPEKTHO
obpabarbiBas yaanerne GUTypbl ¢ miaxMaTHol jgocku. He 3a-
ObiBaiiTe, uto y Kiaacca Chessman cymiectyer meros Kill().

2. Peammsyiite meToz printDesk() B Kyacce gameDesk, BBIBOISTIINI
Ha KOHCOJIb TEKCTOBOE M300pasKeHIe MaXMaTHON JOCKU IIPH-
MEPHO B CJIEIYIOIIEM BU/IE:

@ ___

ONOUVTA WN R

ITpu 5TOM JOJIZKHBI BBIBOAUTHCS N300paxeHus (CBOWCTBO symbol
Kjracca Chessman), COOTBETCTBYIONTHE KAKAON (hUTYpe Ha MTaxMaT-
HOM JIOCKe.



HacnenoBaHue

O/HOI 13 IJIaBHBIX 1eJIeH O6T)6KTHO-OpI/IeHTI/IpOBaHHOFO IIOIX0/1a ABJIET-
¢Sl MHOTOKPaTHOE KCII0JIb30BaHKe Koga. OObenHATD KOJL LISl €F0 MHOT'O-
KPaTHOT'O MCIOJIb30BAHMUS TO3BOJISAIOT 3aMbIKAHUA U OOBEKTHDIE TUIIbI IaH-
ubix. B metoznonoruun OOII, moMumMo co3ranust 9K3eMILISIPOB PA3INIHBIX
MepPevncaeHni, CTPYKTYP 1 KJIACCOB, CYTECTBYET BO3MOKHOCTD CO3/ITaHNS
HOBOTO KJIacca Ha OCHOBE y3Ke CYIIECTBYIOTIETO ¢ aBTOMATUYECKUM BKJITIO-
YEHUEM B HEIr'o BCeX CBOfICTB, METO/I0B " Ca6CKpI/IHTOB KJlacCa-poauTeJid.
Jlanublii TI01X0/] HA3BIBAETCS HACACOOBAHUCM.

B pamxax Hacsie[oBaHus «CTapblil» KIacc Ha3blBaeTCs CyllepKIaccoM (Miu
6a30BBIM KJIACCOM), & «HOBBII» — MOAKIAcCOM (MJIH CYyOKIACCOM, MU
IIPOU3BO/IHBIM KJIACCOM).

19.1. CMHTaAKCHUC HacneaoBaHUs

Jliist HacJIeIOBaHUsT OTHOTO KJIacca IPYTUM HEOOXOIUMO YKa3aTh UM Cy-
HepKJacca yepes JABOCTOUNE TOCIe MMEHH OOBSIBIISIEMOTO KJIacca.

CUHTAKCUC

class SomeSubClass: SomeSuperClass {
// Teno noaknacca

}

[nsa co3pganusa nponsBoaHoro knacca SomeSubClass, ang koToporo 6a3oBbiM SBNSETCA
SomeSuperClass, HeobxoanMo ykasaTb MMS Cyrnepkiacca Yepes ABOeTo4YME NoC/e UMEHN
nogknacca.

B pesysisTaTe Bce cBoiicTBa M METO/IbI, OIIpe/iesIeHHbIe B Kjlacce SomeSu-
perClass, CTAHOBSITCS JOCTYITHBIMU B KJ1acce SomeSubClass 6e3 UX HEIO-
CPEICTBEHHOTO OOBSIBICHUS B TIPOU3BOIHOM THIIE.

MPUMEYAHME 3HaueHus HacnefyeMbiX CBOWCTB MOFYT U3MEHSITbCS HE3aBUCKMMO OT
3HaYeHU COOTBETCTBYIOLLMX CBOWCTB POAMUTENLCKOrO Kiacca.
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PaccmoTrpum mprMep, B KOTOPOM cos/iaeTcst 6a3oBbiil Kiaace Quadruped
¢ Habopom cBoiicT u MetozoB (suctunr 19.1). JlanHbIN KIacc OMuchiBa-
eT CyMHOCTH «YeTBEPOHOTOE JKUBOTHOE>. J[OTTONHUTENHHO 00 BIBISIETCST
cybKacce Dog, OMUCHIBAONTHIA CyITHOCTH «Cobakas. Bee xapakTepucTuKy
Kjacca Quadruped MIPUMEHUMBI U K Kjaccy Dog, HOITOMY MX MOXKHO Ha-
CJIeIOBATb.

JNinctmur 19.1

1 // cynepknacc

2 class Quadruped {

3 var type = ""

4 var name = ""

5 func walk(){

6 print("walk")
7 ¥

8}

9 // noaknacc

10 class Dog: Quadruped {
11 func bark(){

12 print("woof")
13 }

14 }

15 var dog = Dog()

16 dog.type = "dog"

17 dog.walk() // BbiBoaMT walk
18 dog.bark() // BbiBOAUT woof

IK3eMIIISIP myDog TTO3BOJISIET TTOTYYUTD JIOCTYT K CBOMCTBAM U METO/IaM
pPOAMTENBCKOTO KJyacca Quadruped. Kpome Toro, kiacc Dog pacmiupsier
coOCTBEHHbIE BO3MOKHOCTH, PEAIU3ysl B CBOEM TeJie JOMOJHUTEIbHbIN
meTtoz bark().

MPUMEYAHME Knacc MoxeT ObiTb CynepkiaccoM Ansi NMpou3BOJSIbHOrO KOMMYeCTBa
cybKkaccoB.

[oCTyn K HacneayeMblM XapakTepucTKaMm

JlocTyn X HacjeLyeMBIM 2JIeMEeHTaM POINTETCKOTO Kilacca B TPOU3BO/I-
HOM KJIACCE PEATM3YeTCsT TaK JKe, KaK K COOCTBEHHBIM 3JIEMEHTAM JAHHOTO
MTPOM3BOIHOTO KJIACCA, TO €CTh € MCIOJIb30BAHUEM KJIIOUEBOTO CJI0Ba self.
B kavecTtBe mprMepa B kiace Dog T06aBUM METO/T, BRIBOSIITIIN Ha KOHCOJTh
KndKy cobakn. Kianuka XpaHuTces: B CBOTICTBE hame, KOTOPOE HACTIE/[YETCsT
ot kJyacca Quadruped (suctuaT 19.2).
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Jinctmur 19.2

// noaknacc
class Dog: Quadruped {
func bark(){
print("woof")
¥
func printName(){
print(self.name)

}

WoONGAUANWNR

}

10 var dog = Dog()

11 dog.name = "Dragon Wan Helsing"

12 dog.printName() // BbiBegeT Dragon Wan Helsing

Jlns kmacca 6e3pasanyno, ¢ KAKUMU XapaKTePUCTHKAMU OH B3auMoieli-
CTBYeT, COOCTBEHHBIMU WJIN HAacJaeyeMbiMu. [laHHOE yTBEP:K/IeHUE Cripa-
BE/IJTUBO JI0 TEX II0P, ITOKA He MEHAETCA peannsalud HacaelyeMbIX XapaK-
TEPUCTUK.

19.2. lNepeonpegeneHne Hacneayemblx 3/IEMEHTOB

CyOKkJiacc MOKeT co3aBaTh COOCTBEHHbBIE Peai3allii CBOUCTB, METOIOB
U cabCKPUIITOB, HACJAEAYEMBIX OT CylepKaacca. Takue peanusanuy Ha-
3BIBAIOTCS nepeonpedeenuem. JIJist epeorpeeieHusT TapaMeTpoB Cy-
nepkJiacca B Swift HeoOX0AUMO yKas3aTh KJIHOUYEBOE CI0BO override nepes
oTipeieJIeHreM dJIeMeHTa.

lNepeonpeneneHne MeToaoB

JL0BOJIBHO YacTO peanu3aliust MeTo/a, KOTOPBIN «/IOCTAJICS B HACJIE/ICTBO>
OT CyIlepKJIacca, He COOTBETCTBYeT TpeboBaHUsM paszpaboTunka. B Takom
ciydae B cyOKJIacce Hy/KHO IepPecaTh JaHHbIi METO, 00ECIIEYrB K HEMY
JOCTYII 110 TipeskHeMy nmeH. OObsIBUM HOBBIN Kitacc NoisyDog, KOTOPbIiA
OIUChIBaeT CyIHOCTh «Becrnokoiinas cobaka». Kiacc Dog siBisiercst cy-
nepKIaccoM Ajst NoisyDog. B onuchiBaemblii Ki1ace HeoOXOAUMO BHEAPHUTh
COOCTBEHHYIO pean3aluio MeToja bark(), HO Tak Kak OJHOUMEHHBII
METOJI YK€ CYHIECTBYET B POJAUTEIBCKOM KJacce Dog, Mbl BOCIIOJIb3YEMCS
MexaHuzMoM nepeonpenenenus (suctuar 19.3).

Jinctmur 19.3

1 class NoisyDog: Dog{
2 override func bark(){
3 print ("woof")
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4 print ("woof")

5 print ("woof")

6

7}

8

9 var badDog = NoisyDog()

10 badDog.bark() // BbiBoguT woof woof woof

C 1OMOIIBIO KJII0YEBOro CJI0Ba override Mbl coobiaeM Swift, uTo MeTos
bark() B Kiacce NoisyDog numeeT COOCTBEHHYIO Peai3alitio.

NMPUMEYAHUE Knacc MoxXeT bbITb CynepknaccoM BHE 3aBMCMMOCTM OT TOrO, SBNsieT-
Cs1 OH CY6K/1acCoM WK HET.

[TepeomnpeneeHHBINT METO/ He 3HAET JleTaJell peaJn3aIiid MeTo/Ia POJIN-
TeJIbCKOTO KJ1acca. OH 3HAET JIUIID UM U II€pevY€Hb BXO/[HbIX ITapaMETPOB
POMIUTENBCKOTO METO/IA.

JocTyn K nepeonpeeneHHbIM 3NIEMEHTAM CymnepKiacca

Hecmotpst Ha TO uTO TIepeonpesiesieHe U3MEHIeT Pean3alinio CBOMCTB,
METO/IOB U cabCKPUIITOB, SWift M03BOJISIET OCYIECTBIIATH AOCTYI BHYTPU
MIPOM3BO/IHOTO KJIACCa K TIepeoITpe/ieIeHHbIM aJleMeHTaM cyTiepkiiacca. Jlis
JTOTO B KaueCTBe rnpedukca UMeHU 3JieMeHTa BMECTO self UCIoib3yeTcs
KJITOYEBOE CJIOBO super.

B npenpiayiem mpumepe B MeTtosie bark() kimacca NoisyDog MPOMCXOINAT
nyb6smpoBanye Koja. B HeM ucnosbayercst (pyHKIMs BHIBOJA HA KOHCOJIb
JuTtepaia "woof", XOTd JaHHBIN (DYHKITMOHAJ YiKe Peayn30BaH B OTHO-
MMEHHOM poinTebckoM Metozie. [leperuiem peanuzarnmio metosa bark()
Takum 00pasoM, uToObl u3besxarh aybiuposanus koaa (auctunr 19.4).

Jiuctuur 19.4

class NoisyDog: Dog{
override func bark(){

for _ in 1...3 {

super.bark()

}

}
var badDog = NoisyDog()
badDog.bark() // BbiBoAMT woof woof woof

WoONAOAUVANWNR
-

BbIBo/1 HAa KOHCOJTB COOTBETCTBYET BBIBO/LY PEATU3AINN KJIACCa U3 MPEbl-
JIYIIIEero TIpuMepa.
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ﬂOCTyH K 1epeoripe/ieJIEHHbIM 9JIEMEHTaM OCYHIECTBJIACTCA 110 CJICAYI0-
UM TIpaBUJIaM:

Q IlepeomnpeneneHubINt METO ¢ UMeHEeM someMethod() MOXKeT BbI3BATh
OJTHOMMEHHBII METO][ CYTIePKJIAcca, UCIOIb3ysl KOHCTPYKIIMIO super.
someMethod () BHYTpH cBO€l peanu3aiiui (B KOJie IePeonpeieIeHHOTO
MeTO7Ia).

Q Ilepeornpenenertoe cBOMCTBO someProperty MOXKET MOJYUUTD TOCTYII
K CBOICTBY CyIepKJIacca ¢ TAKUM K€ UMEHEM, UCTTOJIb3YsT KOHCTPYKITUIO
super.someProperty BHYTPU PeaM3aI[ii CBOETO TeTTepa WU CeTTePA.

Q Ilepeonpenenennsiii cabckpunT someIndex MOKET 0OPaTUTHCS K cab-
CKPHUIITY CyHepKJacca ¢ TakuM ke popMaToM MHJIEKCA, UCITOIb3YsI
KOHCTPYKIIHIO super[someIndex] BHYTPH peannsaliii cabCKPUIITA.

MNepeonpeneneHne MHNLMaANN3aToOpPOB

MHEITMIann3aToOps! SIBIASIOTCS TAKUMHU K€ HACTIeyeMbIMH 2JIeMEHTaM,
Kak 1 MeTobl. Ectit B momkmacce Habop CBOUCTB, TPEOYIOMNX YCTAHOBKH
3HAYEHUIT, HE OTJINYAETCS, TO HACJEYEMbIil MHUIIHATU3ATOP MOXKET OBITh
HCIOJIb30BAH /ISl CO3/IaHUs 9K3EMILIAPa IOJKIacca.

Tem He MeHee BbI MOJKETE CO3/IaTh COOCTBEHHYIO PeaU3allui0 HACIEYEMOTO
WHUIIMa/IN3aTopa. SBHOMHHTC, 4TO €CJIM BbI Ollpe/iessaeTe NHUIUAAN3aTop
C YHUKaJIbHBIM JIJIsI CyIIepKJIacca U MOoAKIacca HahoPOM BXOJHbIX apryMeH-
TOB, TO BbI HE TIEPEOTIPEIEIsIeTe HHUIMATM3ATOP, 8 00bSIBJIsIETE HOBBIH.

Ecin noxaksiace umeer XoTst Obl OAMH COOCTBEHHbII MHUIIMAIN3ATOP, TO
MHUIIAATU3ATOPBI POJUTEIBCKOTO KIacca He HACJIeIyIOTC.

BHUMAHME [na Bbi30Ba MHMUManNM3aTopa Cyrnepknacca BHYTPU MHULUManM3aTopa
cybknacca HeobxoaMMOo MCNONb30BaTb KOHCTPYKLUMIO super.init().

B kauectBe mpumepa nepeonpesieiMM HacJeIyeMBbIN OT cyTlepKaacca
Quadruped mycTolt mHUTIMATU3aTOP. B Kacce Dog 3HaYeHMe Hacemye-
MOTO CBOICTBA type Beerja J0JKHO ObITh paBHO "dog". B ¢Bs3u ¢ a1uM
HeperuieM pealns3ainio HHAIUAIN3aTopa TaKUM 00pa3oM, YTOObI B HEM
yCTAaHABIUBAJIOCH 3HAYEHNE JAHHOTO cBolicTBa (sucTunr 19.5).

Jiuctmur 19.5

1 class Dog: Quadruped {

override init(){
super.init()
self.type = "dog"

NwWwN
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5 }

6 func bark(){

7 print("woof")

8 }

9 func printName(){

10 print(self.name)
11 }

Hpemae 4YEeM 110JIy4aThb JIOCTYII K HaCJIe/lyEMbIM CBOICTBaM B repeolipezae-
JIEHHOM MHUIINAJIN3aTOpeE, H€O6XO£[I/IMO BbI3BATb MHUITNAJIN3AaTOP POAUTE-
Jis1. OH BBITIOTHSET MHUINAJIN3aIlNI0 BCEX HACTIEAYEMbBIX CBOTICTB.

Ecim B ITOJ/IKJIaCcCe €CTb cOOCTBEHHbIE CBOﬁCTBa, KOTOPbBIX HET B CYIIEPKJIacC-
Ce, TO X 3HaY€HUsA B MHUINA/IN3aTOPE H€O6XOI[I/IMO YKa3aTb /10 BbI30Ba
WHUIAJIN3aTOPa pOAUTEIBCKOTO Kjlacca.

MepeonpeaeneHne HacneayeMbIX CBOWCTB

Kak oTmeuasnoch panee, BbI MOKETe TIePEOPEETIATh JI00ObIE HACAELyeMbIe
anemenTsl. HacoremyeMble cBOMCTBA MHOTA OrPaHMYUBAIOT (DYHKI[MO-
HaJIbHBIE BO3MOKHOCTH cyOKIacca. B TakoM ciiydae MOKHO IIepernucarh
reTTep WK CeTTEP JAHHOTO CBOICTBA WM TP HEOOXOAUMOCTH JOOABUTh
HabJI01aTe b,

C TTOMOMIbIO ME€XaHM3Ma IIepeoIIpeie/ieHNA Bbl MOJKETE PACHINPUTD HaCJIe-
AyeMO€ «TOJbKO JIJIA YTCHUA» CBOJCTBO /10 <«YTEHUE—3allMCh», peaJIn30BaB
B HEM U I'€TTEP U CETTEDP. Ho O6paTHO€ HEBO3MOJKHO: €CJIN y HAaCJIEyEMOI'O
CBOIICTBa peasM30BaHbl U TETTEP U CETTEDP, BbI HE CMOJKETE C/I€JIaTh N3 HETO
CBOWCTBO «TOJIBKO JIJIsSI UTEHUS>.

BHUMAHME XpaHuMble CBOMCTBaA NepeonpeaensTb Hemb3s,, Tak Kak Bbl3bIBaeMbli1 Unu
Hacneayemblil UHULManM3aTop POAMTENLCKOrO Kacca MoMbITaeTcs YCTaHOBUTbL MX 3Ha-
YEHWsI, HO He HaNaeT uX.

CyO6KJrace He 3HaeT ietajiell peaiu3alui HACIeyeMOoro CBOUCTRA B CyTIEp-
KJIacce, OH 3HAeT JINIIb UM U TUII HacJIeayeMoro cBoiicTaa. [loatomy He-
06XO0/IMMO BCeT/Ia YKa3bIBATh M MM U THII TEPEOTTPE/IEIEMOTO CBONCTRA.

19.3. MpeBeHTUBHbIN MoandukaTop final

Swift mozBosseT 3alllUTUTD Pean3aIuIO KIacca IMEeJTMKOM NJIN €T0 OT/IE/1b-
HbIX 3JIEMEHTOB. I[JIH 9TOTO HeO6XOlII/IMO HCIIOJIb30BaThb HpeBeHTI/IBHI)IfI
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MoauduraTop final, KOTOPBIi YKa3biBaCTCs TIepe/ 00bABICHIEM KIacca
WJIW €r0 OT/IeJTbHBIX 9JIEMEHTOB:

Q final class 1JIg KJIAcCOB,;

0 final var 111 CBOMCTB;

Q final func g METO/I0B;

Q final subscript aua Ca6CKpI/IHTOB.

HpI/I 3alllATE peajindalin KjaacCa €ro HacJeJl0BaHue B /IPyTrue KaaCCbl
CTaHOBUTCA HEBO3MOXHDBIM. I[JIH 9JIEMEHTOB KJlaCCa UX HaCJieJOBaHUE
IIPOUCXOIUT, HO TIEPEOIIpe/iesiecHNEe CTAHOBUTCSA HEJOCTYITHBIM.

19.4. NogMeHa 3K3eMNNspoB KNaccoB

HaciienoBanue, moMuMo BCeX IepevrCIeHHbIX BO3MOKHOCTEH, IT03BOJISIET
3aMeHsITh TpeOyeMble 9K3eMILISAPhI OIPEIEIEHHOrO KJIacca 9K3eMILIsIpaMy
OJIHOT'O U3 IIOJIKJIACCOB.

Paccmorpum npumep us Jictutra 19.6. B Hem 00bsBUM MaccUB 3JIeMEHTOB
trma Quadruped 1 T06ABMM B HETO HECKOJBKO JIEMEHTOB.

Jiuctmur 19.6

var animalsArray: [Quadruped] = []
var someAnimal = Quadruped()

var myDog = Dog()

var dabDog = NoisyDog()
animalsArray.append(someAnimal)
animalsArray.append(myDog)
animalsArray.append(badDog)

NAOAUuNWNR

B pesysbrate B MaccuB animalsArray 106aBIISIOTCS 9IEMEHTHI TUTIOB Dog
1 NoisyDog. ITO IPOUCXO/IUT, HECMOTPS HA TO YTO B KAYECTBE TUIIA MaC-
cHBa yKa3aH KJaacc Quadruped.

19.5. lNpuBeaeHne TMNOB

Panee Hamu ObLIM CO31aHbI TPU KJ1acca: Quadruped, Dog 1 NoisyDog, a Tak-
JKe oTIpejie/ieH MacCuB animalsArray, colepsKalinil 3JIeMeHTBl BCeX TpexX
TUNOB AaHHbIX. [laHHbIi HAOOP TUIIOB MpeACTaBJIsIeT COO0N repapxXuio
KJIACCOB, IIOCKOJIBKY MEKIY BCEMU KJIaCCaMI MOJKHO yKa3aTh YETKIE 3aBU-
cuMocTH (KTO Koro Hacenyer). [l anan3a KraccoB B eIMHON nepapxum
CYIIECTBYET CIIEIUAIbHbII MEXaHU3M, Ha3bIBAEMBIil npusedenuem munos.



236 Yactb IV. HeTprBmanbHble BO3MOXHOCTU Swift

HYTeM IIpUBE/ICHNSA TUIIOB Bbl MOJKETE BBIIIOJIHUTD CJACAYIOIINE Ollepalinm:

Q 1POBEPUTH TUI KOHKPETHOTO HK3EMILISIPA KJIAcca HA COOTBETCTBUE He-
KOTOPOMY THUITY WU IIPOTOKOILY;

O npeobpa3oBaTh THIT KOHKPETHOTO IK3EMILISIPA B IPYTON THUIT TOM Ke
nepapxuu KJIaccoB.

lNpoBepka Tuna

[TpoBepka Tuma sk3eMmIIsipa Kjaacca MPOU3BOJAUTCS € TTOMOIIBIO Olle-
patopa is. /lanHbBIi omepaTop BO3BpaIaeT true B ciaydae, KOTJAa TUT
MTPOBEPSIEMOTO IK3EMIIJISIPA SIBJISIETCS MJIA HACe/lyeT yYKa3aHHbBIN TTocIe
oreparopa kiacc. /[y anannsa Bo3bMeM OIpeieIeHHbIN 1 3aIT0JTHEHHbIH
paHee MaccuB animalsArray (quctunr 19.7).

Jiuctmur 19.7

1 for item in animalsArray {
2 if item is Dog {

3 print("Yap")

4 ¥

5}

6

// Yap BbiBOAMTCA 2 pasa

JlauHBIi KOz TepebupaeT Bee 3JIeMEHThl MacCHBa animalsArray U IIPoO-
BepsIeT X Ha COOTBETCTBUE KJaccy Dog. B peayibrare BBISICHSIETCS, UTO
€My COOTBETCTBYIOT TOJIBKO /IBA 9JIeMEHTA MACCHBA: 9K3EMILISAP KJ1acca Dog
U 9K3eMILIAP Kaacca NoisyDog.

MNpeobpa3oBaHne Tnna

Kak HeoHOKPaTHO OTMeuaoCh paHee, 00bABIECHHBIN 1 HAIOJTHEHHBII
MaccHuB animalsArray UMeeT 3JIEMEHTBHI Pa3HbIX TUIIOB JaHHBIX U3 OJHON
MepapxXuyveckoil CTpyKTypbl. HecMoTpst Ha 9TO, IPU TIOJIyYeHUM OYePeTHO-
T0 3JIeMeHTa BbI Oy/ieTe paboTaTh HCKIUUTEIBHO € UCTIOJNb30BAHIEM Me-
TOJIOB KJIACCa, YKAa3aHHOTO B THIIe MaccuBa (B JaHHOM ciyvae Quadruped).
To ecTb 10Iy4nB s71eMEHT THUTIA Dog, BbI HE YBUJIUTE OIPe/leJIEHHBIIN B HEM
Metoz bark(), MOCKOBKY Swift mogpasyMeBaert, 4To Bbl paboTaeTe UMEHHO
C 9K3EeMILJIAPOM Tula Quadruped.

s Toro uTo6h IIpeobpasoBaTh TUI U COOOIUTh Swift, 4TO JaHHBII
2JIEMEHT SIBJISIETCS 9K3EMILJISIPOM OTIPEJIEJIEHHOTO TUTIA, UCITOJb3YeTCs
oriepaTop as, TOYHee, JIBe ero Bapuamuu: as? u as!. JlaHHblil oriepatop
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CTaBUTCA [10CJIE UMEHU 9K3EMILIAPA, a 1I0CJIe Hero yKa3blBaeT MM KJlacca,
B KOTOPBIiT TIPe0OPA3yeTCst HK3EMILISIP.

Mexy obermu (hopMaMu oliepaTopa CyIeCTBYET Pa3HHUIIA:

O as? Umaknacca Bo3BpaiiaeT Jnbo IK3eMILISp TUIIa UmaKnacca? (OImmo-
Hau), 6o nil B ciIydae HeyAauHOro NpeoOpasoBaHusl.

a BapI/IaHT as! MmaKnacca HpOU3BOJAUT IIPUHY/AUTEJIbHOE U3BJIeYeHNUE
3Ha4YeHUs 1 BO3BpallaeT d9K3eMILIAP TUIlla UMAKnacca MU BBI3bIBAET
OH_II/I6Ky B cIydae Heylaun.

BHUMAHME Tun gaHHbIX MOXET 6bITb Npeobpa3oBaH TOMbKO B Npeaenax cobcTBeH-
HOW MepapXum K1accoB.

CHoBa mpucTynum K mepebopy Maccusa animalsArray. Ha atot pas 6yaem
BBI3BIBATD BBIIIOJIHATL METO/ bark(), KOTOPBII He CyIIecTBYeT B Cyliep-

KJacce Quadruped, HO IPUCYTCTBYET B TO/IKJIaccax Dog u NoiseDog (Juc-
tuaT 19.8).

Jiuctmur 19.8

for item in animalsArray {
if var animal = item as? NoisyDog {
animal.bark()
}else if var animal = item as? Dog {
animal.bark()
Jelse{
item.walk()

}

VWoONGOAUANWNR

-

Kasknprit asiemMenT MaccuBa animalArray 3alTMChIBAETCST B TapamMeTp item.
[lasiee B Tesie 1UKJIA TAaHHDIN ITapaMeTp C UCIIOJIb30BAHUEM OllepaTopa as?
MIBITAETCS TIPe0OPA30BAThCST B KAJKIBII 13 THITOB JAHHBIX HAIIEH CTPYKTY-
pbl Kaaccos. Ecan item ipeobpasyercst B i NoisyDog i Dog, TO y HETO
CTAaHOBUTCA JOCTYIIHBIM MeTO/L bark().



[lceBoOHMMBI Any
n AnyObject

Swift npeaiaraer aBa crienuaIbHbIX ICEBIOHMMA, O3BOJILIONIUX paboTaTh
C HEolpeleJIeHHBIMU TUTIAMU:

QO AnyObject COOTBETCTBYET IIPOM3BOJILHOMY 9K3EMILISAPY JIFOOOTO KJIacca;
Q Any COOTBETCTBYET IIPOU3BOJIBHOMY TUITY JIAHHBIX.

IIB.HHI)IG TICEBJIOHUMDBI ITO3BOJIAIOT KOPPEKTHO O6pa6aTbIB8.Tb CUTyallnu,
KOT/Ia KOHKpETHOE HaMEHOBaHMe THUIIa WX KjlaCCa HEU3BECTHO 6o Ha-
60p BO3MOKHBIX TUIIOB MOKET OBITh Pa3SHOPO/THBIM.

20.1. NceBaooHuM Any

Braronmapst mceBIoHNMY Any MOXKHO CO371aBaTh XPaHUJIHUINA HEOTIpeie-
JIEHHOTO TuTa JaHHBIX. OOBABUM MACCUB, KOTOPBIA MOXKET COAEPKATH
3JIEMEHTBI TPOU3BOJILHBIX TUTIOB (mcTunr 20.1).

JNiuctuur 20.1

var things = [Any]()

things.append(®@)

things.append(0.0)

things.append(42)

things.append(“hello")

things.append((3.0, 5.0))

things.append({ (name: String) -> String in "Hello, \(name)" })

NAUuhNhWNR

Maccus things comep:kuT 3HaYeHNs TUTIOB: Int, Double, String, (Double,
Double) u (String)->String. To ecTb 1epe/; BaMu 1eJIbli HAOOP pasany-
HBIX TUIIOB JIAHHDBIX.

IIpu 3anpoce 10600 U3 3JEMEHTOB MACCHBA BbI MOJIYYNUTE 3HAYEHIE He
TOTO TUTA JAHHBIX, KOTOPBIN TIPEATIONATAJICS TIPUA YCTAaHOBKE KOHKPETHOTO
3HAYEeHU, a TUIA Any.
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MPUMEYAHMUE T[ceBooHuM Any HECOBMECTMM C nNpoTokonoM Hashable, nostomy wmc-
nonb3oBaHve Tuna Any TaMm, rae HeobXoaMMO COMOCTaB/IEHNE, HEBO3MOXHO. 3TO OTHO-
CUTCS, HanpyMep, K Klo4am CrioBapei.

lNpuBegeHune Tuna Any

Jluist anamsa Ka/[0ro ajeMeHTa MacCuBa HeOOX0AMMO BBIITOJHUTH IIPH-
BezieHue TUIa. Tak Bbl CMOKETE HOJYYUTDh KaxK (bl 9JI€MEHT, IIpeoOpaso-
BaHHBII B €ro IeHCTBUTEIbHBIN THUII TaHHBIX.

PaccmoTpuM mpuMep, B KOTOpoM pazbepeM 00bABIECHHBIN paHee Mac-
CHUB TI02JIEMEHTHO U OINPEAENUM THUI JAHHBIX KaXKI0Tro ajeMeHTa (JIuc-
tuHT 20.2).

Jinctuur 20.2

1 for thing in things {

2 switch thing {

3 case let someInt as Int:

4 print("an integer value of \(someInt)")

5 case let someDouble as Double where someDouble > 0:

6 print("a positive double value of \(someDouble)")
7 case let someString as String:

8 print("a string value of \"\(someString)\"")

9 case let (x, y) as (Double, Double):

10 print("an (x, y) point at \(x), \(y)")
11 case let stringConverter as String -> String:
12 print(stringConverter("Troll"))

13 default:

14 print("something else")

15 }

16 }

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/1prit 13 a1eMeHTOB MaccuBa mpeodpasyeTcst B OMPEeTeHHBII THIT TP
MIOMOIIIM oTeparopa as. IIpu aToM B KOHCTPYKIIUU switch-case AaHHBIN
omepaTop He TpedyeT yKa3bIBaTh KaKOH-1160 mocTdhukce (3HAK BOCKIHTIA-
HUS TN BOIIPOCA).
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20.2. MNMcegoHnm AnyObject

[TceBmonum AnyObject 103BoJIsIeT yKa3aTh Ha TO, YTO B JAHHOM MecCTe
JIOJIKEH VT MOSKET HAXOUTHCS HK3EMILISIP JIFOOTO Kitacca. IIpu aToM BbI
GyJieTe JI0BOJBHO YaCTO BCTPEYATh MACCHUBBI IAHHOTO THIIA TIPK paspaboTKe
porpaMum ¢ uciosbzosanueM dpeiimpopka Cocoa Foundation. Janubriii
dpeitmBopk Hanucan Ha Objective-C, a 9TOT A3bIK He UMEET MACCUBOB
C SIBHO YKA3aHHBIMW TUTIAMU JTAHHBIX.

OG6BABUM MaCCHB HK3EMILISIPOB € TIOMOITI[HIO TICEBIOHIMA AnyObject (Jruc-
tunr 20.3).

Jinctuur 20.3
1 let someObjects: [AnyObject] = [Dog(),NoisyDog(),Dog()]

[Ipu ucnospbzoBanuM TiceBAOHNMA AnyObject HeT OrpaHUYEHUN HA UCTIOTb-
30BaHUE KJIACCOB TOJTBKO U3 OJIHON MepapXniecKoi CTPYKTYpPhL. B manHOM
IpruMepe, ecJIv Bbl U3BJIeKaeTe ITPOU3BOJIbHbBIN 2JIeMEHT MacCUBA, TO MOJLY-
yaeTe 3K3eMIITISAP Kacca AnyObject, He UMEIOTINI CBOMCTB U METO/IOB /IS
B3aMMO/IECTBUS C HUM.

MNpuBepeHne Tnna AnyObject

[Topoii BB TOYHO 3HAETE, YTO BCE 3JIeMEHTHI TUTa AnyObject Ha caMoM
JieJie UMeIoT HeKOTOPBIH oripeziesieHHbIN TUIl. B TakoM cirydae i ananinsa
9JIEMEHTOB Tulla AnyObject H€O6XO[[I/IMO BBIIIOJTHUTD IPUBEJIEHUE TUIIA
(smmctunr 20.4).

JNuctmur 20.4

1 for object in someObjects {
let animal = object as! Dog
print("This is bad Dog")

N WN

}

[l coxparienus 3ancy Bbl MOJKETE BBITIOJTHUTD [TPUBEEHUE THIIA JJIsT
peobpasoBaHust BCero Maccuba 1egiukoM (muctutr 20.5).

JNinctuur 20.5

1 for object in someObjects as! [Dog]{
2 print("This is bad Dog")
3}



NHnumnanunsaTopol
N AevHULManm3aTopsl

HWnuyuanuzamop — 3710 CEIUATBHBIN METOJI, BBITIOJTHSATIOMINHI TTOTOTOBU-
TeJIbHBIE eCTBUS TIPU CO3JaHIK K3EMILIPa 00BEKTHOTO THUIIA JAHHBIX.
To ecTh MHUIMAIM3ATOP cpadaThIBAET IIPU CO3JAHNN DK3EMILISAPA, a IIPU
€T0 yIaJIeHUH BbI3BIBAETCA TEUHUIIUATU3ATOP.

21.1. HnumanunsaTopsl

I/IHI/IL[I/IB.JII/ISaTOp BbBIIIOJIHAET YCTaHOBKY Ha4daJIbHbIX 3HAYEHU I XpaHUMbIX
CBOWCTB 1 pa3amnIHbIE HaCTpOfIKI/I, KOTOPbIE€ HYKHDBI JI1 NCITOJIb3OBAHUA
IK3EMILIApPA.

Ha3HayeHHble MH1UManu3aTopsbl

[Tpu peanuzanuu cOGCTBEHHBIX TUIIOB JIAHHBIX BO MHOTHX CJAYYasiX He
TpebyeTrcst co3/1aBaTh COOCTBEHHDIN HHUIIUATM3ATOP, TAK KAK KJIACCHI
U CTPYKTYPBI UMEIOT BCTPOEHHbIE MHUIUATTN3AaTOPBI:

QO KJIacchl UMEIOT ITyCTON BCTPOEHHBIN MHUInanu3aTop init(){};

Q CTPYKTYPbI UMEIOT BCTPOEHHBIH MHUIMAIN3ATOP, IPUHUMAIOINIUH B Ka-
YecTBe BXO/IHBIX APITYMEHTOB 3HAUE€HNS BCEX CBOWCTB.

MPUMEYMAHME [ycToit uHMumanusaTop cpabaTbiBaeT 6€3 OMOOK TONbKO B TOM Crly-
yae, ec/n y Knacca OTCYTCTBYIOT CBOWCTBA WM Y KaX/A0ro CBOMCTBA YKa3aHO 3HayeHve
o YMON4aHuto.

[ns onunoHanbHbIX TUMNOB AAHHBIX 3HAYEHWE MO YMONYaHWIO yKasbiBaTb He TpebyeTcs,
OHO cooTBeTCTBYEeT Nil.

WMuummannsaTopsl Kiacca u CTPYKTYPbI, TPOU3BOJISIINE YCTAHOBKY 3Ha-
yeHuii cBoiCTB, HasbiBaloTCs Hasnavennvimu (designated). Bol moxkere
paspaboTaTh MPOM3BOJIBHOE KOJMUECTBO Ha3HAUCHHBIX HHUIIHATU3ATOPOB
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C OTJIMYAIOIIUMCST HAGOPOM MAPaMETPOB B TIPEIEIaX OJHOTO OGHEKTHOTO
tura. [Ipu 9TOM J0JIKEH CYIeCTBOBATD XOTS ObI OINH HA3HAYEHHBIN UHU-
MATN3aTOP, MTPOU3BOSAIINN YCTAHOBKY 3HAUEHUN BCEX CBOWCTB (ecan
OHM CYIIECTBYIOT), M OJIUH U3 Ha3HAYEHHDBIX MHUIMATIU3ATOPOB JI0JIKEH
006513aTEJILHO BBI3BIBATHCSI TIPU CO3IAHIN SK3eMILIsipa. HasHaYeHHbIN nHY-
AIN3aTOP He MOYKET BBI3BIBATH AAPYTON HA3HAUEHHBIN WHATIMATN3ATOP,
TO €CTh UCITOJIb30BaHe KOHCTPYKIUK self.init () 3ampeleno.

MPUMEYAHUE VHnumannsaTopbl HacneayTcs OT Cynepkiacca K noakiaccy.

EnuncTBeHHbBII MHUIUAIN3aTopP, KOTOprfI MOJKET BbI3bIBATh Ha3HAYEHHBII
MHULWAJIN3aTOP, — 3TO MHUIINATIN3ATOP IIPOU3BOJHOTO KJjlaCCa, BbI3bIBa-
TOTITIIA WHUINAJIN3ATOP POAUTEIILCKOTO KJTacCa /I YCTaHOBKN 3HAYEHUI
HacCJie/lyeMbIX cBoiictB. O6 9TOM MBI TOBOPWJIN JOBOJIbHO HOleO6HO, Korjia
n3yydajin HacjieJjoBaHue.

NMPUMEYAHME VH1umanusaTop MOXET yCTaHaBMBaTb 3HAYEHUSI KOHCTaHT.

BHyTpu uHHUIIMAIH3aTOPA HEOOXOIUMO YCTAHOBUTDH 3HAYEHUS CBOUCTB
KJIACCa VIIM CTPYKTYPHI, YTOOBI K KOHITY €T0 pabOThI BCe CBONCTBA MMENN
3HaueHUs (OIIMOHAIbI MOI'YT COOTBETCTBOBATD nil).

BcnomoraTesnibHble MHULMann3aTopsbl

IMomumMo Ha3HAUEHHBIX B SWift cyiecTByOT 8cnomozamenvioie (conveni-
ence) MHATMAIN3aTOPbl. OHM ABJIAIOTCS BTOPUYHBIMU U TTO//IEPKUBATO-
muMU. Bbl MokeTe olpeiesiuTh BCIIOMOTraTeIbHbI MHUIIUAIU3ATOP /11
[IPOBE/IEHUST HACTPOEK U 00s13aTEJLHOTO BHI30BA OJ[HOTO M3 HA3HAYEHHBIX
WHUTINATN3aTOPOB. BemoMoraTerbHble MHUTINAIN3ATOPHI He SIBISIOTCS
06s13aTeIBHBIMU JIJI UX peasuszaiuu B Turne. Co3naBaiiTe ux, €Cim 370
obecnieunBaeT Hanbosiee PAIMOHATIBHDIN Ty Th PENIEHUS] TTOCTABJIEHHON
3a/laun.

Cunrakcuc o0bIBIEHUA BCIIOMOTaTeIbHbBIX MHUINAJIN3aTOPOB HE CJIMUII-
KOM OTJIMYaeTCA OT CMHTaKCHCa Ha3HaY€HHbIX.

CUHTAKCUC

convenience init(napameTpsl) {
// Teno wHuumManusaTopa

}

BcrioMoraTesibHblii MHALMANM3aTop O6bABISETCA C MOMOLbIO MOAMdMKATopa conve-
nience, 3a KOTOPbLIM CIEAYET K/IOUEBOE CIOBO init. [aHHbINA TUM UHMLMANM3aTOpa Takxe
MOXET MPUHUMATb BXOAHbIE apryMEHTbl M YCTaHaB/MBaTb 3HAUYEHUs /1 CBOMCTB.
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B Tene MHUUKWanm3aTopa 06513aTeNbHO O/MKEH HAXOANUTLCS BbI30B OAHOMO U3 Ha3HaYeH-
HbIX UHULIMANN3aTOPOB.

Bepremcs k mepapxuu ompeieIeHHBIX paHee KiaccoB Quadruped, Dog
u NoisyDog. /laBaiite mepemnuiiem kiacc Dog TakuM 06pasoM, 4TOObI TIPH
YCTaHOBKE OH JIaBaJl BO3MOKHOCTH BBIBOJUTH HA KOHCOJIb TIPOU3BOTHHBIIN
TeKCT. JIJIs1 9TOro co3/1a/iuM BCIIOMOTATENbHBII WHUITNATU3ATOD, TIPU-
HUMAIOIIUI HA BXOJle 3HAUEHWe [IJis HACJIe[yeMOro cBoiicTBa type (JIuc-
tunr 21.1).

JNiuctmur 21.1

1 class Dog: Quadruped {

2 override init(){

3 super.init()

4 self.type = "dog"
5 }

6 convenience init(text: String){
7 self.init()

8 print(text)

9 ¥

10 func bark(){

11 print("woof")

12 }

13 func printName(){

14 print(self.name)
15 }

16 }

17 var myDog = Dog(text: "dk3emnnap knacca Dog co3pan")

B pe3yJjibraTe Mpu CO3JaHNN HOBOTO 9K3EMILISAPA KaacCa Dog BaM 6y1.‘[eT
IIpeaJIoKeHo BI)I6paTI) OJINH N3 JIBYX MHUIINAJIN3aTOPOB. Bcnomora-
TeJIbHBIN MHUIUAJIN3aTOP BbI3bIBACT HasHAYEeHHBIN 1 BBIBOAUWT TEKCT Ha
KOHCOJIb.

MPUMEYAHUE BcrnoMoraTenbHbIi MHULMANM3ATOP MOXET Bbi3blBaTb Ha3HAYEHHbIN
yepes Apyroi BCoMoraTesbHbIM MHULManu3aTop.

HacnegosaHue MHMUMANM3aTopoB

HaCJIeI[OBaHI/Ie MHUIUAIN3aTOPOB OT/IMYAETCA OT HaCJIeJOBaHU A O6bI‘{HI)IX
METOJIOB cymnepkaacca. ECTb iBa BAKHEUIINX MTPaBUJIa, KOTOPbIe HEOOXO0-
JTIMO TTIOMHUTD:

a Ecmm IIO/IKJ/IaCC UMEET cOOCTBEHHDBIN Ha3HAYEHHBII MHUIUAJIN3aTOP, TO
MHUIAJIN3aTOPbI POIUTEJIbCKOTO KJjlaCCa HE HAaCJIEYIOTCA.
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a Ecmm IIO/IKRJIaCC Iepeonpe/iesisieT BCE Ha3HAYCHHbIE MHUIIMAJIN3aTOPbI
CylepKJgacca, TO OH HacJeAyeT U BCE€ €ro BCIIOMOTraTe/JbHbIE MHUI[UA~
JIN3aTOPBI.

OTHowWweHus Mexay MHnumanmn3atTopamm

B Bompocax oTHoueHuit Mesxky nHuIunaansatropamu Swift cobmogaer
cleyIolye IpaBua:

QO HasnayeHHBIN MHUITHAIU3ATOP TOIKIAcCCA JOJKEH BbI3BAaTh Ha3HAUYCH-
HBII MTHUINAIN3ATOP CyTIepKIacca.

a Bcemmomorarenbubrit MHINAJIN3aTOP AO0JKEH BbI3BATb Ha3Ha4YeHHBII
MHUINAJIN3aTOP TOTO Ke 00BEKTHOTO THIIA.

O BcrnomoraTesbHbI MTHUTTMAIU3ATOP B KOHEUHOM CUETe JI0JKeH BbI3BATh
Ha3HAUYEeHHBI WHUIINATU3ATOP.

WanmocTpanms BcexX TpeX MpaBUJ MpejcTaBiaeHa Ha puc. 21.1.

Cynepknacc

convenience convenience
init() init()

init() convenience

init()

Puc. 21.1. OTHOWEHNS MeXAy NHULManM3aTopamm

3xech u306paxKeH CylepKkIace ¢ OJHUM Ha3HAYEHHBIM M JABYMS BCIIO-
MOTaTeTbHBIMU WHHUIIMaAn3aTopaMu. OINH U3 BCTIOMOTATEIbHBIX WHH-
1MATN3aTOPOB BBI3BIBAET JIPYTOI, KOTOPBII B CBOIO OYEPE/h BHI3BIBAET
HazHaueHHbIH. Takke n300pakeH MOAKIACC, UMEOIINIT Ba COOCTBEHHBIX
Ha3HAUYeHHBIX MHUIINAIN3aTOPa W ONH BCIIOMOTaTETbHBIT.



naBa 21 ¢ VHMUManu3aTopbl U AeUHUUMANn3aTopsbl 245

BbI30B J11060r0 HHUIMATIM3aTOPA U3 N300PAsKEHHBIX J0JIKEH B KOHEYHOM
UTOTe BBI3BIBATH Ha3HAUYEHHBIN MHUNNATNU3ATOP cylnepkiaacca (JIeBbIit
BEPXHUH OJIOK).

lNpoBanuBalowmnecs MHMLMann3aTopsbl

B HEKOTOPBIX cUTYyalusX ObIBAET HEOOXOIUMO OMPEAETUTh 00BEKTHBII
TUII, CO3/ITaHNE DK3EMILISIPA KOTOPOTO MOKET 3aKOHUUTHCS Hey/lauell, Bbi-
3BAHHOM HEKOPPEKTHBIM HAGOPOM BHEIIHUX IIaPAMETPOB, OTCYTCTBUEM
KaKOTO-JIN00 BHEITHETO Pecypca WK UHBIM 00CTOSTEIbCTBOM. 11t 9TOM
nenu caysxkar nposaiusaiowuecs (failable) maunumanusaropsr. Ouu cro-
coOHbI BO3BpallaTh nil Py IMOIBITKE CO3MaHus ak3eMILapa. I a1o ux
OCHOBHOE TIpeTHa3HAYCHUE.

CUHTAKCUC

init?(napameTpsl) {
// Teno wHuumManusaTopa

}

[ns co3paHus NpoBanMBalOLLErocs MHMUUManusaTopa CIyXUT Klo4eBOe CnoBo init?
(co 3HakoM Bomnpoca), KOTOpbIA FOBOPUT O TOM, YTO BO3BpaLlaeMblii 3k3eMnnsp byaet
OMuMOHaNoM unu ero He 6yaet BoBCe.

B Tene MHMUManu3aTopa A0MDKHO NMPUCYTCTBOBATb BbipaxkeHue return nil.

PacemoTpum ipuMep peansariui poBATMBAIONIETOCS MHUTHATH3ATOPA.
Cosmaanm KJjacce, onucbiBaouil cymuocts «IIpamoyrombuuks. [pu
CO3MIAHUN HK3EMILISIPA AHHOTO KJIacca HeOOXOIMMO KOHTPOIUPOBATH
3HAUCHWS TIEPEAABACMBIX MapaMeTpoB (BbICOTA W TTUPUHA), YTOOBI OHU
obsi3aTenibHO GbLn GoJibiie HyJist. [Ipr 9TOM B CJIy4ae HEKOPPEKTHBIX
3HAYEHUIT TTapaMeTPOB TPOTPaMMa He J0JIKHA 3aBEPIIATHCS € OMTHOKOT.

[l petieHmsT JaHHON 334 MICTIOJIb3YeM MTPOBATMBAIOINIICS HHUINA-
sqmzartop (sauctunr 21.2).

Jinctuur 21.2

1 class Rectangle{

2 var height: Int

3 var weight: Int

4 init?(height h: Int, weight w: Int){
5 self.height = h

6 self.weight = w

7 if I(h >0 & w > 0) {

8 return nil

9

}
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10 }
11 }
12 var rectangle = Rectangle(height: 56, weight: -32) // Bo3BpawaeT nil

W Hunyanusatop IpUHUMAET U IIPOBEPsIeT 3HAYeHUs ABYX IIapaMeTPOB.
Eciin xotst 661 0[HO U3 HUX He GoJIbIle HyJIs, TO BodBpaiaercs nil. O6-
paTuTe BHUMaHME, YTO IIPEKIEC YEM BEPHYTbH nil, MHUITHAIN3aTOP yCTaHaB-
JIMBAeT 3HAUEHUsI BCEX XPAaHUMBIX CBOUCTB.

BHMMAHME B knaccax npoBanvBaroLLMNCs MHULMANM3ATOP MOXET BEPHYTb Nil Tosb-
KO Mocrie yCTaHOBKM 3HAYeHU BCEX XPaHWUMbIX CBOWCTB. B cryuae CTpykTyp AaHHOe
OrpaHnyeHne oTCyTCTBYeT.

Hasnauennnbrit MHUIINAJIN3aTOP B ITOJIKJ/IaCCe MOJKET IIepeoIrpeaeTnThb
HpOBaJIHBaIOH.[HﬁCH NMHUIINAJIN3aTOP CyIIEpKJIacca, a HpOBa]II/IBaIOIHI/IfICH
NMHUIINAJIN3aTOP MOJKET BbI3bIBATb Ha3HAYEeHHbIN MHUINAJIN3aTOP TOTO
JKe Kjracca.

He Sa6bIBaﬁTe, 4TO B CJIy4dae€ HMCIIOJIb30BaHUA ITPOBaJNBAIOIIErOCs NHU-
Iraan3aTopa BO3BpallaeTCA OIMITMOHAaJ. HOSTOMy Ipesxkae 4eM pa6OTaTb
C 9K3EMILJIAPOM, H€O6XOI[I/IMO BBITIOJIHUTDb U3BJICHECHNE OIIITMOHAJIbHOTO
3Ha4YCHMA.

Bbl MokeTe UCII0Ib30BATh IIPOBATIMBAIOIINNCS MHUIIUATIU3ATOP JJIS BbI-
6opa MOXO/IAIIEr0 WieHa TePEYHCIEeHIs, OCHOBBIBASICh HA 3HAUEHUSIX
BXOJIHBIX apTyMeHTOB. Paccmotpum npumep u3 juctunra 21.3. B tannom
npuMepe oObABIAETCS TIepevncieHue TemperatureUnit, copepikariee
Tpu wieHa. [IpoBasmBaonmiics THUITMAIU3ATOP UCHOJIB3YETCS [IJISE TOTO,
4TOOBI BEPHYTH WIEH TIEPEUUCTECHHUS, COOTBETCTBYIONIUI TIepeIaHHOMY
napameTpy, WM nil, ecau 3HaYeHUe apaMeTpa HeKOPPEKTHO.

Jinctuur 21.3

1 enum TemperatureUnit {

2 case Kelvin, Celsius, Fahrenheit
3 init?(symbol: Character) {
4 switch symbol {

5 case "K"

6 self = .Kelvin

7 case "C"

8 self = .Celsius

9 case "F"

10 self = .Fahrenheit
11 default:

12 return nil
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14 }
15 }
16 let fahrenheitUnit = TemperatureUnit(symbol: "F")

[Ipu cospannu sK3eMIIsApa [epedrceHnsl B KaueCcTBe BXOAHOIO Mapa-
MeTpa symbol repesaercst 3HaueHue. Ha ocHOBe nepesiaHHOTO 3HAYEHNST
BO3BpallAeTCs COOTBETCTBYIONUN YJIeH IIepeduCIeHuS.

Y nepeunciiennii, 4IeHbl KOTOPBIX UMEIOT 3HAYE€HUS, €CTh BCTPOEHHBIHI
MIPOBAIMBAIOIIUICSI UHUIIMAINU3ATOP init? (rawValue:). Ero mosxHo uc-
MOJIb30BaTh Oe3 onpeeneHus B koje (quctunr 21.4).

JNnctuur 21.4

1 enum TemperatureUnit: Character {

2 case Kelvin = "K", Celsius = "C", Fahrenheit = "F"
E

4 let fahrenheitUnit = TemperatureUnit(rawValue: "F")

5 fahrenheitUnit!.hasValue

Unens! mepeunciaennst TemperatureUnit nMeloT 3HaYeHms Tha Character.
B aToMm ciryyae Bb MOKeTe BbI3BaTh BCTPOCHHBIN MPOBAJIUBAIONTUNCST UHU-
IATU3aTOP, KOTOPBIN BEPHET UJIeH TepPeurcIeHns, COOTBETCTBYONNHI
nepelaHHoMy 3HAa4EeHUIO.

AJprepHaTUBON MHUIMAIN3ATOPY init? cuykuT oreparop init!. Pas-
HUIIA B HUX 3aKJIIOYAETCs JUIIb B TOM, YTO BTOPOI BO3BpallaeT HessBHO
U3BJICYEHHBIN 9K3eMILISAP OGBEKTHOTO THIIA, TIOCKOJIBKY JIJIst PaOOThI ¢ HUM
He TpebyeTcst IOTOMHUTETHHO U3BJIEKATD OMIMOHATbHOE 3HaYenue. [Ipu
9TOM BCe ellle MOKET BO3BpalaTbes nil.

O6si13aTeNbHblE MHULMANN3ATOPbI

Obsizamenvuviil (required ) MHUIUAIU3ATOP — 9TO UHUIMAIU3ATOP, KOTO-
PblIii 06513aTEIBHO TOJIKEH OBITh OIIPEAEIEH BO BCEX MOAKAACCAX JAHHOTO
KJ1acca.

CUHTAKCUC

required init(napameTpbl) {
// Teno wHuumManusaTopa

[na 06bABNEeHNs 0693aTeNbHOMO MHMLManu3aTopa nepes Ko4eBbIM CIOBOM init ykasbl-
BaeTca MoaudmkaTop required.

Kpome Toro, MmoandukaTop required HeO6X0AMMO YyKasbiBaTb NEpPes Kaxaoi peanunsa-
LMelt JaHHOro MHULManusaTopa B Nnoakiaccax, Ytobbl nocneaytoLme NoAKNacchl Takxe
peanu3oBbIBaaM 3TOT MHWLMANM3ATOP.
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HpI/I peamn3alii NTHUIAJIN3aTOpa B ITIOKJIaCCE KJII0YEBOE CJI0BO override
HE UCIIOJIb3yEeTCAA.

21.2. lenHnunanusaTopsl

IIGI/IHI/IHI/IaJII/ISaTOpr ABJIAIOTCA OTJIMYNUTEIBHON 0COOEHHOCTBIO KIACCOB.

IICI/IHI/IHI/IaJII/ISaTOp ABTOMATUYE€CKU BbISbIBACTCA BO BPEMA YHUYTOKECHUA
IK3EeMILTApa Kjacca. Bwr He MoskeTe BBI3BATDH JEMHUINAJIN3aTOP CaMOCTO-
ATEJIbHO. OlII/IH KJIaCC MOJKET UMETb MaKCUMYM OJWNH JICMHUITNAIN3ATOP.

C moMOIIbIO IEMHUIMAIN3aTOPA Bl MOKETE, HAIIPUMEpP, 0CBOOOIMTD MC-
MOJIb3yeMble HK3EMIITISIPOM PECYPChI, BBIBECTH HA KOHCOJIb JKYPHAJ WU
BBIIIOJIHUTB JIFOObIE APYyTHe TeHCTBUSL.

CUHTAKCUC
deinit {
// Teno penHuumanusaTtopa
}

[ns 06bsiBNEHMS AenmHuumanusaTopa npeaHasHayveHo kntoyeBoe cnoso deinit, mocne ko-
TOpOro B UrypHbIX CKobKkax yKasblBAeTCs TeNo AenHuUmManmnsaTopa.

JlemHnnmanmsaTop cymnepkIacca HacjaeLyeTcsl TTOAKIACCOM 1 BbI3bIBACTCS
ABTOMATHYECKH B KOHILIE pabOThI I€MHUIINATN3ATOPOB MOAKIAcCOB. [lenHu-
IMaTU3aTOP CyTHepKJIacca BHI3BIBAETC BCETA, IasKe eCIU TeUHUIINATN3a-
TOP TIOZIKJTacca OTCyTCTBYeT. Kpome TOTO, 9K3eMTIIISIp Kracca He yAaJIsIeTcs,
[OKa He 3aKOHYUT paboTy AeMHUIIMAIU3ATOP, II09TOMY BCE 3HAYEHUS
CBOMCTB 3K3eMILJIIpa OCTAIOTCA JIOCTYIIHBIMU B TeJie TeUHUIINAIu3aTopa.

Paccmorpum mipuMep UCIOIb30BaHUs fenHuInain3aTopa (guctur 21.5).

Jiuctmur 21.5

1 class SuperClass {

2 init?(isNil: Bool){

3 if isNil == true {

4 return nil

5 }else{

6 print("3k3emnnap cospaH")
7 ¥

8 ¥

9 deinit {

10 print("[LeuHnumanusaTtop cynepknacca")
11 }

12 }
13 class SubClass:SuperClass{
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14 deinit {

15 print("AeuHuumanusatop nogknacca")
16 }

17 }

18

19 var obj = SubClass(isNil: false)
20 obj = nil

KoncoJn:

3K3eMnasp co3paH
[levHuumnanusaTtop noakiacca
[lenHuumnanusaTtop cynepkiacca

[Tpn co3marny aKk3eMIIsIpa Kaacca SubClass Ha KOHCOJTb BEIBOIUTCS COOT-
BETCTBYIOIIEE COOBIIECHIE, TAK KaK JAHHbBII (QhYHKITHOHAT HAXOUTCS B Ha-
CJIEZLyeMOM OT CYTIEPKJIAacca MPOBATMBAIOIIEMC MHUTMAIU3aTope. B KoHIle
TIPOTPAMMBI MBI y/IaJIsIeM CO3/IaHHBIT 9K3eMILTISIP, TIepeiaB eMy B KadecTBe
3HaueHus nil. IIpu aToM BbIBO/L Ha KOHCOJIb IIOKA3bIBAET, UTO IIEPBLIM Bbl-
MOJIHAETCS IEMHUITNATIU3ATOP MOKIACC, IIOTOM — CyTepKJacca.



YoaneHue
ak3eMnisapos n ARC

JI106011 COo3aHHBIN 9K3eMILIAP 00bEKTHOTO THIIA TaHHBIX, KaK U BOOOIIe
mo6oe XpaHWUJIHIIE Ballieil MporpaMMBbl, 3aHUMAET HEKOTOPBIH 06beM ore-
paTuBHOIT maMgT. Ecii He TPOU3BOUTD CBOEBPEMEHHOE YHUUTOKEHUE
DK3EMILISIPOB U 0CBOGOK/IEHIE 3aHUMAEMBIX HMU PECYPCOB, TO B TIPOTPaM-
Me MOJKET ITPOU30UTH yTeuKa MaMsATHU.

MPUMEYAHUE YTeuka namMaTh — 3TO NporpamMMHas owmbka, NpMBOAALLAS K U3MMLL-
HeMy pacxoZlOBaHWIO OMepaTvBHOMN MaMsTy.

OnHUM U3 CPEACTB pelleHuns MpodIeMbl NCKIOUEHUST yTeUeK IaMITU
B Swift gBJIsieTCs UCII0Ib30BaHUE JEMHUIINATN3aTOPOB, HO BO3MOMKHOCTH
Swift He OrpaHUYMBAIOTCS TOJBKO ITHUM.

22.1. YHNUUYTOXXEHMNE IK3EeMMISIPOB

Kax MBI OTMeUann B Hpe[[blﬂy]lleﬁ TJ1aB€, HEIIOCPEACTBEHHO Mepes YHUY -
TOKEHUEM K3EMILISIPA KJIACCA BBI3BIBAETCS IEMHUINAIN3ATOP, P HTOM
OCTAJICSI HEPACCMOTPEHHBIM BOIIPOC O TOM, KaK yIJISI€TCsT 9K3EMILIISIP.
JI060# 9K3eMITIISIP MOJKET OBITD yIaTeH OMHIM U3 IBYX CITOCOOOB:

Q €ero caMOCTOSITETLHO YHIUYTOKAET Pa3paboTInK;
Q ero yHuuToxaeT Swift.

O6nacTtb BMAMMOCTH

Panee Mbl caMOCTOSITETHHO YHUUTOMKAIN CO3AHHBIN 9K3EMILISP OTIIHU-
OHAJILHOTO TUIIa SubClass?, nepexasBasd eMy B KaueCTBe 3HaUYEeHMUA nil.
Tenepb o6parumes K goruke paborsr Swift. JIis sToro paspaboraem Kiaacce
myClass, KOTOPBIH CO/IEP;KUT €IMHCTBEHHOE CBOMCTBO description. /lan-
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HOE CBOIICTBO CJIYKUT JIJIS TOTO, YTOOBI OTIUYATE OJIUH 9K3EMILISIP KIacca
OT JIPYTOTO.

Heobxomnmo co3aTh [Ba 9K3eMILISIPA, OJNH U3 KOTOPBIX OJKEH NMETh
OrpaHMYeHHY0 00J1acTh BUAMMOCTH (JiucTHHT 22.1).

Jiuctmur 22.1

1 class myClass{

2 var description: String

3 init(description: String){

4 print("3k3emnnap \(description) cosgan")
5 self.description = description

6 ¥

7 deinit{

8 print("3k3emnnap \(self.description) yHuuTOXEH")
9 }

10 }

11 var myVarl = myClass(description: "OOMH")

12 if true {

13 var myVar2 = myClass(description: "[BA")

14 }

Koncoun:

dk3emnnap OOWH co3paH
Jk3emnnap [ABA co3paH
Jk3emnnAp [ABA yHWUYTOXeH

IK3EMILISIP myVar2 uMeet 06J1acTh BUANMOCTH, OTPAHUYEHHYIO OTIEPaTO-
poM if. HecMOTpst Ha TO YTO MBI He BBIITOJIHAIM IPUHY/IUTEIbHOE y/iase-
HUE 9K3eMILISAPA, /s Hero OblJT BbI3BAH JICMHUIIUAIU3ATOD, B PE3YJIHTATE
OH OBLT ABTOMATHYECKH YIaJIeH.

[TpuunHa yaageHust BTOPOTO 9K3eMILIAPA JEKUT B 06IaCTH BUANMOCTH
Xpansiiei ero nepemeHHoi. [TepBblii 9K3eMILIAp HHUIIUMAIU3UPYETCS BHE
oriepatopa if, a 3HAYUT, SABJISIETCS TJI0OATBHBIM JIJIST BCEH TPOTPAMMOBI.
Bropoii 9x3eMILIAP ABIIAETCS JJOKAJIbHBIM JIJIS1 yCJIOBHOIO orieparopa. Kak
TOJIBKO BBITIOJTHEHWE TeJIa OTIEpaToOpa 3aBepIiaeTtcst, 06acTh BUIUMOCTH
0OBSIBJIEHHOU B HEM TIEPEMEHHOI 3aKAHUMBAETCSI U OHA BMECTE C XPaHsi-
LUMCS B HEll 9K3eMILIIPOM aBTOMATUYECKU YHUYTOMXKAECTCS.

KonnMyecTBO CCbIIOK Ha 3K3eMnnsp

PacemotpuM nprMep, B KOTOPOM Ha OZIMH 9K3EMILISIP YKa3bIBAeT HECKOJITh-
KO Pa3HbIX CCHIIOK (sucTuHT 22.2).
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JINCTUHr 22.2

1 class myClass{

2 var description: String

3 init(description: String){

4 print("3k3emnnap \(description) co3zgan")

5 self.description = description

6 ¥

7 deinit{

8 print("3k3emnnap \(self.description) yHu4TOXEH")
9

}
10 }
11 var myVarl = myClass(description: "OAMH")
12 var myVar2 = myVarl
13 myVarl = myClass(description: "[BA")
14 myVar2 = myVarl

Komncoms:

Sk3emnnap OONH cospaH
Jk3emnnap [IBA cospaH
3k3emnaAp OINH yHuU4YTOXEH

B nepemennoit myVarl udnayajJbHO XPAaHUTCS CCBIJIKA Ha 9K3EMILISAP
kJ1acca myClass. Ilocsie 3anucu JanHoil CCbLIKU B IIePeMEHHYIO myVar2
Ha CO3/IaHHBIN IK3EMILISAP y)Ke YKa3bIBAIOT /IBE CCHIIKU. B pesynbrare
9TOT SK3EMILJIADP YAAJIAETCA JIMIIb TOTr/la, KOT/la yAAJIA€TC TMOCTaeHAA
CCBbLJIKa Ha HeTo.

He 3abbiBaiiTe, 4TO 9K3eMILISPBI KI1accoB B Swift epegaiorcst He KONUpo-
BaHUeEM, a I10 CChLIKE.

NMPUMEYAHUE >Sk3emMnnsp cyllecTByeT A0 TeX Mop, MOKa Ha HEro yKasblBaeT XOTS
6bl 0AHa ccblika.

22.2. YTEUKM NaMaTu

YTeuka maMAaTH MOKET IIPUBECTU K CAMBIM TeYaJIbHBIM Pe3yJibTaTaM, Ofl-
HUM 13 KOTOPBIX MOKET ObITh OTKA3 [10/1b30BaTe el OT Ballleil IIPOrpaMMbl.

MNpumep yTeukn namsaTu

PaCCMOTpI/IM CUTYaluIo, TIpn KOTOpOﬁ MOJKET BOSHUKHYTDH YT€UKa IMaMATHU.
Paspaboraem Kiace, KOTOPbIH MOKET OITUCATH YeJOBEKA 1 €r0 POJCTBEH-
HbI€ OTHOHIEHU C APYTUMUA JIIO/IbMU. I[]IH 9TOr0 B KaueCcTBe TUIIA CBOICTB
KJacca Oyzer ykasas cam Tum (Jiuctusr 22.3).
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Jinctmur 22.3

1 class Human {

2 let name: String

3 var child = [Human?]()
4 var father: Human?

5 var mother: Human?

6 init(name: String){

7 self.name = name
8

9

¥
deinit {
10 print(self.name+" - ypaneH")
11 }
12 }
13 if 1==1 {
14 var Kirill = Human(name: "Kupunn")
15 var Olga = Human(name: "Onbra")
16 var Aleks = Human(name: "Anekcein")
17 Kirill.father = Aleks
18 Kirill.mother = Olga
19 Aleks.child.append(Kirill)
20 Olga.child.append(Kirill)
21 }

Ha koHCcOob HU4YEeTO He BBIBOUTCS, XOTS BCE ONEPAINU BHITIOJHSIOTCS
B TeJie YCIOBHOTO OTIEPATOPa, TO €CTh B OTPAHUYEHHON 00JIaCTH BUIUMO-
ct. HamMu co3/1aHO TPpH 9K3eMTILIAPA, YKA3aHbI TEPEKPECTHBIE CCBIIKH JPYT
Ha JIPyTa, HO 3TN 9K3eMILISIPBI BOBPEMS He YIAISTIOTCSI.

IDKIEMILIISIPBI OCTAIOTCS HEYNAJIEHHBIMU, TOCKOJbKY K MOMEHTY, KOT/Ia
ux 06J1aCTh BUAUMOCTHU 3aKAHYMBAETCS, CCHUIKKM Ha OOBEKTHI BCE €lle Cy-
HIeCTBYIOT, 1 Swift He MOJKeT MOHATH, KaKKe U3 CChLIOK MOKHO YAAJIHTD,
a Kakue HeJb3s.

ITO TUITMYHBIIA MIPpUMED YTCUKU IMaMATH B ITPUJIOKECHUAX.

CunbHble 1 cnabble CCbINKK

Swift mbITaercst He MO3BOJUTH IIPOTPAMME CO3aBaTh CUTYaIlUH, IIPUBO-
JdIIMe K yredkam mamstu. [Ipeacrasbre, 4To MPOU30MIET, €Cii 0ObEKTHI,
3aHUMatoIre OOIbITYI0 00JaCTh TTAMSITH, He OYAYT YAAIAThCSI, 3aHUMAast
JparoleHHoe cBOOOHOE TPOCTPAHCTBO. B KOHIIE KOHIIOB IMPUJIOKEHHUE
«ymazeT». Takue cUTyaIuu MpuBeAyT K TOTEPe MOJIb30BaTeel MPUJIo-
JKEHUS.

Jluist pelieHust ONUCAHHOI cuTyaluu, Korja Swift He 3HaeT, KaKue 13 CChi-
JIOK MOKHO YAQJISITh, @ KaKUe HeT, CYMECTBYET CIEINaTbHbIi MEXaHU3M,
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Ha3bIBAEMBIN CUIbHbIMU U CIAOLIMU CCbLIKamu. Bee co3aBaeMble CCBITKH
HA 9K3EMILISIP [0 YMOJYAHUIO SBJISTIOTCS CHIIbHBIME. V1 Kor/ia iBa 00b-
eKTa YKa3bIBAIOT JIPYT Ha IPYTa CUIHLHBIMHU CCBITKAMH, TO Swift He MoX&KeT
MPUHATH PEIICHIE O TOM, KaKYIO M3 CCBIIIOK MOKHO YIQJIUTh IepBOil. JIyist
peleHust TPOOIEMbI HEKOTOPBIE CCHLIKU MOKHO IIPE0OPa30BaTh B C1abble.

Curabbie CCBIIKU ONPEIENISIOTCS ¢ TTOMOIIBIO KJIIOUYEBBIX CJIOB weak
u onowned. Monndukatop weak ykaspiBaeT Ha TO, 9TO XPaHMIAsICI B T1a-
paMeTpe CChLIKA MOKET OBITh B aBTOMATUYECKOM PEKUME 3aMEeHEeHa Ha
nil. [TosTomy MomudukaTop weak IOCTyIEH TOJTBKO I ONIIMOHAJIOB.
Ho momMuMo omiuoHa oB ObIBAIOT TUIIBI JAHHBIX, KOTOPbIE 00S3BIBAIOT
nepeMeHHyI0 XpaHUTb 3HaueHue (Bce HeONI[MOHAJIbHbIE TUIIBI JAHHBIX ).
Jlst cozmanust cnabbIX CCBITTOK Ha HEOMTIMOHAIBI CYKUT MOANGMDUKATOD
unowned.

[TepenuieM mprMep U3 TPEABIYIIETO JUCTUHTA, TPE0OPA30BaB B CIabble
CCBIJIKM B CBOHCTBaxX father u mother (siuctunr 22.4).

Jiuctuur 22.4

1 class Human {

2 let name: String

3 var child = [Human?]()

4 weak var father: Human?

5 weak var mother: Human?

6 init(name: String){

7 self.name = name

8 ¥

9 deinit {

10 print(self.name+" - ypanen")
11 }

12 }

13 if 1==1 {

14 var Kirill = Human(name: "Kupunn")
15 var 0lga = Human(name: "Onbra")
16 var Aleks = Human(name: "Anekcei")
17 Kirill.father = Aleks

18 Kirill.mother = Olga

19 Aleks.child.append(Kirill)

20 Olga.child.append(Kirill)

21 }

Koncoub:

Anekcei - ypaneH
Onbra - ypaneH
Kupunn - ypaneH
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B pesynbrare Bce Tpu 06beKTa OYAYT YAATCHBI, TAK KaK MOCJE YIaTCHST
c1abbIX CCBIJIOK HUKAKUX TIEPEKPECTHBIX CCHIJIOK HE OCTAETCSL.

Ykazanmnble KII04eBbIe CJI0BA MOKHO MCIIOJIH30BATh TOJIBKO JIJIS XpaHunian-
1A OIIpeaeJIECHHOTO 9K3EMILIAPa Kilacca. HaHpI/IMep, BbI HE MOJKETE YKa3aTb
CJIa6yIO CCBIJIKY Ha MaCCHUB 3K3EMILJIAAPOB MJIM Ha KOPTEIK, COCTOSIIIUI U3
IK3EMILJIAPOB KJacca.

22.3. ABTOMATUYECKUIM NMOACYET CChIIOK

XoTa B HasBaHMM JaHHOM raaBbl ¢purypupyer abopesuarypa ARC
(Automatic Reference Counting — aBroMaTndecKuil OJACYET CCHLIOK),
HO B XOJIe M3yUYeHUs MbI ellle HU pasy K Heil He oOparnaiuchk. Ha camom nesre
BO BCEX HAIINUX JAEHCTBUSIX C 9K3EMIISIPAMH KJIACCOB BCET/IA YIaCTBOBAJ
MeXaHU3M aBTOMAaTUYECKOTO MO/ICYETa CChLIOK.

MoHaTne ARC

ARC B Swift aBTOMaTHYECKN YIIPABJISIET 3aHUMAEMOIT TAMSITHIO, YIS
HENCIorb3yembie 00beKTh. C TTOMOTIBIO HTOTO MEXaHN3Ma BhI MOKETE
«IIPOCTO 3aHUMATHCS TIPOrPAMMUPOBAHIEM >, HE MIEPEKITIOUAsiCh Ha 3a1a4H,
KOTOPBIE CUCTeMa pelaeT 3a BaC B aBTOMATHUECKOM PesKIMe.

Kak yske HeOTHOKPATHO MOBTOPSIJIOCE, TIPU CO3/[aHUK HOBOTO XPAHUJIUINA,
B KauecTBe 3HAYEHUS] KOTOPOMY TIEPEIaeTCsl AK3EMILJISIP KJIAcca, TaHHbIi
HK3EMILIISIP TIOMENAETCST B OTIEPATUBHYIO MTAMSITh, & B XPAaHUJIHUIIE 3aITACHI-
BaeTCs CChLTKA Ha Hero. Ha ofirH 1 TOT jKe SK3eMIISIP MOYKET YKa3bIBaTh
POM3BOJIbHOE KOJIMYECTBO CChIIOK, 1 ARC B /11000ii MOMEHT BpeMeHU
3HAET, CKOJbKO TaKMX CCHLJIOK XPAHUTCS B TIEPEMEHHBIX, KOHCTAHTaX
u cBoiicTBax. Kak TOJIbKO MOCIEHSISI CCBIIKA Ha 9K3eMILISIP Oy/IeT yaaueHa
ui ee obsacth BuaMocTy 3aBepinntcest, ARC HezaMeIInTeIbHO BhI30BET
JNEUHUIUAIN3aTOP U YHUUTOKUT OOBEKT.

Takum o6pasom, ARC genaer pabory co Swift ere 6osee ya00HOIA.

CunbHble CCbIIKM B 3aMblKaHUSIX

Panee mbr BbIACHWJIN, YTO UCITOJIb30BaHNE CUJIbHBIX CCbLJIOK MOJKET IIpU-
BECTU K yTC€UKaM ITaMATH. Taxske MbI y3HaJIn, 9YTO AJI PEIIEHVA BOSHUKIINX
HpO6]IeM MOTYT ITOMOYb cabble CChLIKU.
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CusbHbIE CCBUTKU MOTYT TaK/KE CTaTh HCTOYHUKOM MPOOJIEM TIPH WX TIepe-
Jlaue B KAYeCTBE BXOJHBIX ITAaPAMETPOB B 3aMbIKAHUSA. 3aXBaTbIBaeMbIe 3a-
MBIKaHUSIMH 9K3eMILISIPBI KITACCOB TIepe/IafoTCsT TI0 CUITBHOI CCBITIKE U He
0CBOGOKIAIOTCS, KOT/IAa 3aMbIKaHWe yiKe He UCroJb3yercs. PaceMorpum
npumep. B mucrunre 22.5 co3paercs nycToe OMIIMOHATIBHOE 3aMbIKAHIE,
KOTOPOMY B 30HE OTPAHUYEHHOH 06JIaCTH BUAMMOCTH TIEPENAETCST 3HAYE-
Hue (TeJo 3aMbIKaHUs ).

Jinctuur 22.5

1 class Human{

2 var name = "Yenosek"
3 deinit{

4 print("06bekT ymaneH")
5 }

6 }

7 wvar closure : (() -> ())?
8 if true{

9 var human = Human()
10 closure = {

11 print(human.name)
12

13 closure! ()

14 }

15 print("MNporpamma 3aBepuweHa")

Koncoun:
YenoBek
MporpamMma 3aBepleHa

Tak Kak yCJIOBHBII OlIepaToOp OrpaHIYMBaET 00JIACTh BUANMOCTH TIEPEMEH-
HOIT human, cozepsKaltieii sSK3eMILIAP Kaacca Human, TO, Ka3anoch Obl, JaHHBII
00BEKT 10JIKeH ObITh y/IaJeH BMECTe ¢ OKOHYaHMEM YCJIOBHOTO OlIepaTopa.
OpHako 10 BBIBOLY Ha KOHCOJIb BUIHO, UTO 9K3EMILJISIP CO3/IA€TCs, HO TIePest
3aBepIIeHUEM TIPOTPAMMBI €70 JIEMHUTIUATTN3AaTOP HE BbI3bIBAETCSI.

CoznanHoe ONIMOHATBHOE 3aMbIKAHUE UCIOJIBb3YET CUIBHYIO CCBIIKY Ha
CO3/ITaHHBII BHYTPHU YCJIOBHOTO OIlepaTopa dK3eMILISIp Kyacca. Tak Kak
3aMbIKaHNeE SBJISETCS BHEITHUM 110 OTHOIIEHUIO K YCJIOBHOMY OIlepaTopy,
a CChLIKA CHIIbHOH, Swift caMOCTOSITEIbHO HE MOKET MPUHSITH PelleH e
0 BO3MOKHOCTH y/IaJIEHUST CCBIIKU M MOCTEAYIONEero YHUUTOXKEeHNS K-
3eMILIAPA.

Jlist perrieHust IPOGIEMbI B 3aMbIKAHUH HEOOXOAMMO BBITIOJIHUTE 3aXBAT

[epPeMEHHON, YKa3aB MPU 9TOM, YTO B IEPEMEHHON COAEPKUTC caiabast
ccpika (mucTuHT 22.6).
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Jinctuur 22.6

1 class Human{

2 var name = "Yenosek"

3 deinit{

4 print("06bekT yapanen")
5 }

6 }

7 var closure : (() -> ())?

8 if true{

9 var human = Human()

10 // V3MeHeHHOe 3aMblkaHue
11 closure = {

12 [unowned human] in
13 print(human.name)
14 }

15 closure! ()

16 }

Koncoub:

Yenosek

06bekT ypaneH
Mporpamma 3aBeplieHa

3axBaTbIBaeMbIi ImapaMeTp human gBJIsI€TCA JTOKAJIbHBIM JJ1A 3aMbIKaHU A
U YCJIOBHOTO OTIEPATOpPa, MoaToMy Swift 6e3 pobiieM MOKET caMOCTOsI-
TEJIbHO MPUHATD pelieHre 00 YHUUYTOKEHUH XPAHAIIEHCsT B HEM CCBLIKH.

B nanHom npumepe uUcCIoJb3yeTcs MOAMMUKATOP unowned, TIOCKOJbKY
OOBEKTHDIN TUI HE SIBJISIETCS OTIIUOHAIOM.



OnuuoHasnbHbIE
LLenoYKu

Kak BbI 3HaeTe, OMIMOHAJIBI MOTYT COLEPKATH HEKOTOPOE 3HAYEHIE,
a MOTYT He coJlepsKaTh ero Bosce. [lJist J0CTyIa K OIIMOHATbHBIM 3HAYE-
HUSIM MBI BBITIOJIHSIEM MX TIPUHYANTETbHOE U3BJIeYeHIe, YKa3blBast 3HAK
BOCKJIMIAHUS, YTO B CJyd4ae HECYI[ECTBYOIIETO 3HAYEHUST BHI3HIBAET
onoKy.

23.1. JlocTyn K CBOMCTBaM 4Yepes
OMLUMOHabHbIE LIEMOYKM

Ho yTo nenats, eciau B ONIIMOHAJIBHOM CBOMCTBE XPAHUTCS 9K3EMILISAD,
K XapaKTePUCTUKAM KOTOPOTO TPeOYeTCst OJIYUUTh JOCTYTI?

PaccmoTpuM 1pumep, B KOTOPOM /[[Ba KJlacca OIUCBLIBAIOT HEKYIO IIePCOLY
1 ee MeCTO KUTerbcTBa (ucTuHT 23.1).

JNiuctmur 23.1

class Person {
var residence: Residence?

}

1

2

3

4 class Residence {

5 var numberOfRooms = 1
6

}

IK3EMILISIPHI KJlacca Person UMEIOT eJIMHCTBEHHOE CBOMCTBO CO CChLI-
KOI Ha 9K3eMILISIp KJacca Residence, KOTOPBIN TakKyKe MMEET BCETO OJTHO
CBOICTBO.

Ecau BBI co3maeTe HOBBIT 9K3eMILISIP Kilacca Person, TO 3HAUEHIE CBOMCTBA
residence nMeeT 3Ha4YeHUE nil, IIOCKOJIbKY OHO ABJISIETCS ONI[MOHAJIOM.
Ecau BBI mOTIBITaCTECH TTOMYYNUTH TOCTYT K CBOMCTBY numberOfRooms, mc-
I0JIb3Y < IPUHYANUTEIBHOE U3BJICYEHNE, TO ITOJIYUNTE OLHI/I6Ky, TaK KakK 3Ha-
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YeHus He cytiecTByer. Jlanubiii ciocob 6yer paboTaTh KOPPEKTHO TOTBKO
TOT/Ia, KOT/Ia B CBOMCTBE residence XpaHUTCA CCBLIKA HA HK3EMILISP.

JL71st petttenust JaHHOM IPOOJIEMBI HEOOXO/MMO OIIINOHAIBHOE CBSI3bIBAHUE
(smcTunr 23.2).

Jinctmur 23.2

var man = Person()
if let manResidence = man.residence {
print("EcTb gom ¢ \(manResidence.numberOfRooms) KomHaTamu")
telse{
print("HeTt goma")
}

// BbBOA MHPOpMaLuM 06 OTCYTCTBUM AOMa

NAUuNANWNR

Hp(i‘lICTaBﬂeHHblf/,I TIO/IXO/I TIO3BOJIACT PEITNUTDH HpO6]IEMy, HO HOTpe6y6T 1m-
caTh JIAITHUI KOJI, ECJIU BJIOKEHHOCTD KJIACCOB B KAUECTBE OMIIMOHATBHbBIX
CBOMCTB OKa)KeTCsI MHOTOYPOBHEBOM.

Cozmaanm HOBBIH KTacC, OMMCHIBAIONIIN KOMHATY, U T0OaBUM CCBLITKY Ha
AK3EMILIISIP B KJ1acc Residence (smctuHT 23.3).

JNiuctmur 23.3

class Person {
var residence: Residence?

class Residence {
var numberOfRooms = 1
var room: Room?

}

class Room {
var square: Int = 10

R VWoONGAUNWNR

o}

Kak BUNTE, JIA IOCTYTIA K CBOﬁCTBy square Tpe6yeTC§1 CTPOUTD BJIOKEH-
Hbl€ KOHCTPYKIIMU OIIITMOHAJIbHOTO CBA3bIBaAHU .

AJIBTepHATUBHBIM CIIOCOOOM JOCTYTIA SIBJISIETCS] UCIIOIb30BAHIE ONUUO-
Havuvix yenouex. OHU IO3BOJISIOT B O/IHOM BLIPayKCHUM HAIIUCATD OJIHBIN
My Thb /10 TPEGYEMOTo 9JIeMEHTa, TIPH HTOM MOCJIE KayKIO0TO OIIMOHaa He-
06XO/IUMO CTaBUTH CUMBOJI BOITPOCA BMECTO BOCKJIUIAHUSI.

[TponemoncTpupyem ato Ha mpumepe (siuctunr 23.4). B Hem cospaercs
TPEXyPOBHEBASI CTPYKTYPa BIOKEHHOCTH, B KOTOPOI TPeGYETCsI TIOMYIUTh
JOCTYI K CBOMCTBY room. IIpu aToMm o6a cBoiicTa (1 residence, u room) —
OTIIIHOHAJTBL.
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JNnctuur 23.4

1 var man = Person()

2 var residence = Residence()

3 var room = Room()

4 man.residence = residence

5 residence.room = room

6 if let square = man.residence?.room?.square {
7 print("Mnowagb \(square) kB.m.")

8 lelse{

9 print("KomHaTbl oTcyTcTByHT")

10 }
11 // BbiBOA, obwei naowaau

Ecam B kKakoM-T60 13 Y3JI0B OIMMIUOHATBHON TIOCTE0BATENLHOCTH man .
residence?.room?.square OTCYTCTBYyeT 3HaUeHue (OHO PaBHO nil), TO ore-
paiust OIMIMOHAIBHOTO CBSI3bIBAHUS BBITIOJHEHA HE OYET U MPOU30iIeT
11epexo/l K albTepHaTUBHOM BeTKe YCJI0BHOIO ollepaTopa.

B cayyae, korza onmuoHnaabHas 11ello4yKka He MOKET I10JYYUTDb JJOCTYII
K 9JIEMEHTY, Pe3yJIbTaToOM BbIpaskeHud sBJsiercs nil. [lis nposepku j10-
CTYIHOCTH dJ€MEHTa BBl MOJKETE IIPOCTO CPABHUTH BEAYIIYIO K HEMY
OMNINOHAJIBHYIO IETIOYKY C nil.

MPUMEYAHME OnuuoHanbHylo MocieaoBaTe/lbHOCTb MOXHO 6bl10  MCMOMb30BaTh
1 B NMepBOM NpUMeEpe C ABYXYPOBHEBOW BIOXXEHHOCTLIO. ITO Takxke obecneumnsio 6bl 60-
nee yaobHbIN cnocob AocTyna K CBOMCTBY 3K3eMnsspa.

Bbr MozkeTe UCTIOTb30BaTh OMIIHOHATBHBIE IIETIOYKHN /IS BBI30BA CBOWCTB,
METO/IOB U CaBCKPUIITOB JiJIst JIIOGOTO YPOBHS BIOKEHHOCTH TUTIOB J[PYT
B IpyTa. ITO MO3BOJISIET <ITPOOUPATHCST> YepPe3 TTOACBONCTBA BHYTPH CIIOK-
HBIX MOJIeJIEH BJIOKEHHBIX THIIOB U TIPOBEPSTH BOBMOKHOCTD JIOCTYyTIA
K CBOMCTBAM, METO/IAM M CAOCKPHIITAM 9THX MOJICBOUCTB.

23.2. YCcTaHOBKa 3Ha4YeHUn yepes
OMLMOHASIbHbIE LIEMOYKHN

HcnosbzoBatue ONIMOHAIbHBIX LIeII0YeK He OrpaHUYMBaeTCs HoLydyeHueM
CBOJICTB 1 BBI30BOM cabCpUITOB 1 MeTONOB. OHI TaKKe MOTYT OBITH HC-
H0JIb30BAHBI U [IJ1s1 yCTAHOBKY 3HAUYCHUI BJIOKEHHBIX CBONUCTB.

Bepremcst k ipumepy ¢ skustuineM desoeka (smcturr 23.5). Ilycts Ham
HEeOOXOIUMO U3MEHNUTh 3HAUEHKE CBOMCTBA square.
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Jinctuur 23.5

1 man.residence?.room?.square = 36
2 man.residence?.room?.square // BbBOAUT 36

JL1a1 pelieHus I0CTaBJIeHHOM 33141 UCIIOJIb3YeTCs OILMOHAIbHAS 11e110Y-
Kaman.residence?.room?.square, yKasbiBalomias Ha TpeOyeMblil JIEMEHT.
Ec/ Ha KAaKOM-TO 13 9TAIOB 3K3eMILISIP OYIET OTCYTCTBOBATD, TIPOTPaMMa
He BBI3OBET OMIMOKY, a JIUIIb HE BBIOJHNT JaHHOE BBIPAKEHIE.

23.3. [locTyn K MeToaaM yepes
ONUMOHAsIbHbIE LIEMNOYKHU

Kax ormeuamnoch paHee, onInoHaJIbHbIE IETTOYKHW MOTYT OBITH UCITOb-
30BaHbl HE TOJIbKO VI I0CTYIIA K CBOfICTBaM, HO M [J1d BbI30OBa METO/L0B.

B kyacc Residence 106aBUM HOBBIII METO/I, KOTOPBII JOJIKEH 0Oecieun-
BaTh BBIBOJ MH(MOPMAIIUK 0 KOJImYecTBe KOMHAT (JincTuHT 23.6).

Jinctmur 23.6

1 class Residence {

2 var numberOfRooms = 1

3 var room: Room?

4 func returnNumberOfRooms() {
5 return numberOfRooms

6
7

}
}

JlJist BBI30Ba TAHHOTO METO/Ia TPeOYETCST UCTTOIB30BATh OMIHOHAILHYTO
MOCJIe/IOBATENBHOCTD (JUCTUHT 23.7).

Jinctuur 23.7

1 man.residence?.printNumberOfRooms()
2 // BbiBOO KOJUYECTBO KOMHAT

[Ipunnun gocTyia K METoy TOYHO TaKOH ke, KaK K CBOMCTBY.



PaclumpeHuns

Pacivpenus mo3BoJsior 106aBUTh HOBYIO (DYHKIIMOHAIBHOCTD K CYIIe-
CTBYIOIIEMY OOBEKTHOMY THUILY (KJIACCY, CTPYKTYPE UK MePedrCIeHuIo),
a Tak)Kke K TPOTOKOJTY. Bosiee TOro, BbI MOKETE PACITUPSITH TUTIBI IAHHBIX,
JOCTYTIA K UCXOJTHBIM KOJIaM KOTOPBIX Y Bac HET (HAIIPUMep, THTTbI, TPeJI0-
craBjsieMble (hpeiiMBopKamu, win (pyHpaMeHTaabHble 11 SWift THIIbI
JTAHHBIX).

MPUMEYAHME [oapobHo 0 Ha3HayeHun M paboTe C MPOTOKOMAMU paccKasbiBaeTCs
nanee.

[lepeuncanm BO3BMOKHOCTH PACIIUPEHNT.

O /obGaByieHue BBIUUCISIEMBIX CBOWCTB 9K3EMILISIPA U BBIUMCIISTEMBIX
cBO¥CTB THMA (static).

Q OmnpeneneHne METOOB 9K3EMILISIPA U METOZIOB TUTIA.

O OmpeeneHrie HOBBIX MHAITHAIU3ATOPOB, CAOCKPUIITOB U BJIOKEHHBIX
THUIIOB.

O Obecreuennie COOTBETCTBHUS CYIECTBYIONIETO TUTIA TTPOTOKOJTY.

Paciupenust MOTYT J0OABJISITh HOBBIN (DYHKI[HOHAJ K THITY, HO HE MOTYT
U3MEHSTD yiKe cylecTByonuii. CyTb pacIMpeHns: COCTOUT UCKIJIIOUNTEIb-
HO B HapalluBaHUM BO3MOXKHOCTEI, HO HE B UX U3BMEHEHUH.

CUHTAKCUC

extension WmAPacumpsemoroTuna {
// onucaHume HOBOW QYHKUWOHaNbHOCTWM ANA Tuna SomeType

}

[ns 0bbABNEHVs pacluMpeHnst MCNOMb3yeTcs KIKYEBOE CI0BO extension, mocne KoTo-
poro yKasblBaeTcs UMs pacluMpseMoro TMna AaHHbIX. IMEHHO K yka3aHHOMY Tuny mnpu-
MEHSIIOTCS BCE OMNMCaHHbIE B TeNe paclUMpeHnst BO3MOXHOCTU.
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Hosas (byHKL[I/IOHaJIbHOCTb, lIO6aB]I§IeMa§I pacmiipeHneM, CTaHOBUTCA
ZIOCTyHHOfI BCEM 9K3eMIJIApaM pacCIInpAaAEeMOoro 00BEKTHOTO TUIIA BHE 3a-
BHCHUMOCTHU OT TOTO, I'/1€ 9TU IK3EMILIAPDI OODSIBIIEHBL.

24.1. BbluncnsieMble CBOWCTBA B pacLUMPEHUAX

Pacuupenust MOTYT 106aBJISITh BBIYHMCJsIEMbIE CBOCTBA AK3EMILISIPA
W BBIYHUCJISIEMbIE CBOTICTBA TUTIA B OTIPEIEJIEHHBIN THIT JaHHBIX. Paccmo-
TPUM IIPUMep pacimpenus (pyHKIIMOHAIa THTIA Double, CO3/TaB B HEM PSIJT
HOBBIX BBIYUC/IIEMBIX CBOMCTB (iucTHHT 24.1) 1 obecreuns Tum Double
BO3MO’KHOCTBIO PAOOTBI ¢ €IMHUTIAMHE JIJTHBL.

Jiuctuur 24.1

1 extension Double {

2 var km: Double { return self * 1000.0 }
3 var m: Double { return self }

4 var cm: Double { return self / 100.0 }
5 var mm: Double { return self / 1000.0 }
6 var ft: Double { return self / 3.28084 }
7}

8 1let oneInch = 25.4.mm

9 print("0auH ¢yT - 310 \(oOneInch) metpa™)

10 // BbiBOAMT "OAMH ¢yT - 3TO 0.0254 meTpa"

11 let threeFeet = 3.ft
12 print("Tpu ¢yTa - 370 \(threeFeet) meTpa")
13 // BbiBOAMT "Tpu ¢yTa - 3To 0.914399970739201 meTpa”

CosgaHHble BBIYUCIIEMbIE CBOICTBA II03BOJISIOT UCII0/Ib30BaTh /:[p06HbIe
ypcsa KaKk KOHKPETHbIE eINHUIIbI U3MEPEHUS JIJINHBI. JlobaBJyieHHbBIE HO-
BbIe CBOICTBA MOTYT NMPUMEHSATBHCS JIJIST TapaMeTPOB U JTUTEPAJIOB TUTIA
Double.

B nannom npumepe nosipazymeBaetcs, uto 3nadenue 1.0 tuma Double OT-
paxaeT BeJII/ILII/IHy OZIMH METP. I/IMeHHO HOBTOMy CBOf/iCTBO m BosBpamaeT
3HaueHue self.

Jpyrue cBoiicTBa TpeOYIOT HEKOTOPBIX IPe0GPasoBaHmii epe] BO3Bpalie-
HueM 3HaveHnii. OIWH KIJIOMETP — 3TO TO Ke camoe, yTo 1000 MeTpoB,
MO9TOMY TIPU 3aITPOCE CBOMCTBA km BO3BPAIIAETCS PE3YIbTAT BhIPAKEHIS
self * 1000.

YT068I 11OCIE orpezesIeHN A HOBbIX BbIYNCJISIEMbIX CBOTICTB MCITOJIb30BAThH
BCIO X MOIIlb, Tpe6yeTca CO3MaBaTh M TETTEPHI, 1 CETTEPDI.
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MPUMEMAHME PacluvpeHnusi MoryT Ao6aBnsTh TOMbKO HOBbIE BblUMCIISIEMblE CBOM-
cTBa. Mpu nonbiTke A06aBUTL XpaHUMbIe CBOMCTBA UnW HabnogaTeneit CBOMCTB Npowc-
XOAWT oLwubKa.

24.2. NHMumanmnsaTopbl B paclUMpeHunsix

Pacumipenust MOryT 100aBJIsITh HHUTIUATU3ATOPBI K YKe CYIIECTBYIOIEMY
tuiry. TakuM 06pasoM BbI MOKETe PACIIMPUTD CYIIECTBYIONIIE TUIIbI, Ha-
puMep, st 06pabOTKH IK3EMILISIPOB BalllnX COOCTBEHHBIX TUIIOB B Ka-
4eCTBE BXOIHBIX aPIyMEHTOB.

MPUMEYAHME [ns knaccoB pacliMpeHus MoryT Ao6aBnsiTb TOSIbKO HOBblE BCMOMO-
raTenbHble MHUMUManu3aTopbl. lMonbiTka A06aBWUTb Ha3HAYEHHBIN MHULMANM3ATOP WK
[evH1umMan13aTop BeaeT K owunbke.

B xauecTBe npuMepa HamuIeM WHATTMAIU3ATOP /71 TUTAa Double (Jmc-
TUHT 24.2). B aTOM TTprMepe co3/1aeTcs CTPYKTYPA, OMMCHIBAIOIIAS JTTHUIO
Ha 11ockocti. HeoOXoanMo peairn3oBaTh MHUIMAIN3ATOP, TPUHUMAIOLIHI
B KaUeCTBE BXOTHOTO aPTYMEHTA 9K3EMILJISP JIMHUW U YCTAHABJIUBAIONTII
3HaYeHWe, COOTBETCTBYIOIIEE JIJTUHE JIUHUH.

JIncTtmHr 24.2

import UIKit
// cywHocTb "nuHua"
struct Line{
var pointOne: (Double, Double)
var pointTwo: (Double, Double)
}
// pacumpenunsa pgna Double
extension Double {
init(line: Line){

WoONAULANWNR

1e self = sqrt(pow((line.pointTwo.® - line.pointOne.®0),2) +
pow((line.pointTwo.1 - line.pointOne.1),2))

11 }

12 }

13 var myLine = Line(pointOne: (10,10), pointTwo: (14,10))
14 var lineLength = Double(line: myLine) // BbiBOAUT 4

Bubmoreka UIKit obecrieunBaer 10CTyI K MaTeMaTHYECKUM (DYHKI[U-
aM sqrt () u pow() (COOTBETCTBEHHO KBAJAPATHBIN KOPEHDb U BO3BEJIEHUE
B CTEIeHb), KOTOPble TPEOYIOTCS JJIsl BHIYMCICHUS IJIUHBI JUHUU Ha
ILJIOCKOCTH.
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CrpykTypa Line onuchIBaeT CyniHOCTh «JIMHUS», B CBOMCTBAX KOTOPOW
YKa3bIBAIOTCS KOOPAMHATBI TOUEK ee Havasma 1 KoHia. Co3anublii B pac-
MTUPEHNN WHATIMAJIN3ATOP MPUHUMAET Ha BXOJIe 9K3EMILISIP Kjacca Line
U Ha OCHOBE 3HAYEHUH €ro CBOWCTB BBHIUKCIISIET TPpeGyeMoe 3HAUeHHE.

[Tpu pazpaboTke HOBOTO MHUIIMAIM3ATOPA B PACITUPEHUN OybTe KpaiiHe
BHUMATEJILHBI K TOMY, YTOOBI K 3aBEPIIEHUI0 HHUITHATU3AIINH KaXK/I0€ U3
CBOMICTB NMeJIO OTIpefieJIeHHOE 3HAUCHTIE.

24.3. MeToabl B paClLUMpPEHNSX

Crenytoteii paccMaTpuBaeMoilt GyHKITUEH paciupeHuii IBIsIeTCs CO-
3/laHNe HOBBIX METO/IOB B pacIInpsieMOM THIle JaHHBIX. PaccMoTpum
npumep (aucTuHT 24.3). B 9TOM IprMepe myTeM paciiupeHus tura Int
MbI 100aBJIsIeM METOZ, repetitions, IPUHUMAIONIMI HA BXOJIE 3aMbIKaHUE
tuma () -> (). JlaHHbIi MeToz IpeAHasHaYeH AJIs TOr0, YTOOBI BBIIIOJIHSTh
nepeaHHoe 3aMblKaHKe CTOJbKO pa3, CKOJbKO YKa3bIlBaeT COOCTBEHHOE
3HAYEHUeE I[€JI0TO YKCIa.

Jinctuur 24.3

1 extension Int {

2 func repetitions(task: () -> ()) {
3 for _ in @..<self {
4 task()

5 ¥

6 }

7}

8 3.repetitions({

9 print("Swift")

10 })

11 /* BbiBOAMT

12 Swift

13 Swift

14 Swift */

[t n3MeHeHrs CBONCTB MePeuncIeHuil U CTPYKTYP PeaTn3yeMbIMI pac-
IIUPEHUEM METOIaMU HEOOXOIMMO He 3a0bIBaTh UCIOIb30BaTh MOAM(U-
Katop mutating. B cienymoiiem mpumMepe peanusyercst MeTo square(),
KOTOPBIE BO3BOJWT B KBaZ[paT COOCTBEHHOE 3HAUEHNE IK3EMILIsIpa. Tak
KaK THI Int SBJIAETCSA CTPYKTYPOIL, TO /7 U3BMEHEHUsI COOCTBEHHOTO 3Ha-
YEHMST IK3EMILISIPA HEOOXOIMMO MCIIOIB30BAThH KITI0UEBOE CJIOBO mutating
(smactuHT 24.4).



266 Yactb IV. HeTprBmanbHble BO3MOXHOCTU Swift

JNnctuur 24.4

1 extension Int {

2 mutating func square() {
3 self = self * self
4 }

5}

6 var someInt = 3

7 someInt.square()

24.4. CabckpunTbl B pacLUMpeHUsX

ITomumo CBOﬁCTB, METOZ0OB 1 MTHUIINAJIN3aTOPOB, PaCHINPEHN TTO3BOJIAIOT
COSﬂaBaTb]iOBbK?Ca6CKpHHTbL

CosnaBaemoe B uctunre 24.5 paciupenne tuna Int peaansyer HOBBII
cabCKPUTIT, KOTOPBIH TO3BOJISIET MOJYIUTD OTPEeeHHYI0 udpy cob-
CTBEHHOTO 3HAYEHUsT dK3eMILIsipa. B cabepulite yKa3plBaeTcsi HOMEP I10-
3UIHH YHCITIA, KOTOPOE HEOOXOANMO BEPHYTh.

Jinctuur 24.5

1 extension Int {

2 subscript(var digitIndex: Int) -> Int {
3 var decimalBase = 1

4 while digitIndex > @ {

5 decimalBase *= 10

6 --digitIndex

7 ¥

8 return (self / decimalBase) % 10
9 ¥

10 }

11 746381295[0]
12 // Bo3BpawaeT 5
13 746381295[1]
14 // Bo3BpawaeT 9

Ecm y uncna orcyTeTByeT 1udpa ¢ 3aIpoIIeHHBIM HHIEKCOM, BO3BPAIIia-
ercst 0, 9TO He HAPYIIAET JIOTHKY PAOOTHI.



[1pOTOKOSbI

B nporiecce usydenusi Swift Mbl yke HEOJHOKPATHO BCTPEUYAIUCH C TIPO-
TOKOJIAMH, HO KQK/bIil pa3 Mbl KaCaJIUCh UX KOCBEHHO, (€3 MoApoOHOTO
U3y4YEHWST MEXaHU3MOB B3aUMOJICHCTBUS C HUMU.

IIpOTOKOJIBI COAEPIKAT II€peYeHb CBONCTB, METOMOB U CAOCKPHUIITOB, KOTO-
PpbI€ JOJIKHDI OBITH Pean30BaHbl B 00bEKTHOM THIIE. [IpOTOKOI cam Herlo-
CPEAICTBEHHO HE Pean3yeT Kakoi-1160 (QyHKIIMOHAI, OH JIUIIb SABJISETCS
cBOe0OpasHbIM HaGOPOM HpaBuJI 1 TpebGoBaHUH K THITy. JI000i1 00beKTHBII
THII JaHHBIX MOKET IIPMHUMATh IpoToko/. Hanbosee Baxuoi GyHKIuel
MPOTOKOJIA ABJIAETCA 0OecedeHne neJOCTHOCTH 0OBEKTHBIX TUTIOB My TEM
yKasaHus TpeOOBaHUii K NX peayu3alim.

HpOTOKO]IbI 00ODBABIIAIOTCS HE3aBUCUMO OT KaKUX-JI1OO0 3J1eMEHTOB 1Ipo-
IpaMMBbI, TaK K€ KaK 1 0OBEKTHBIE TUIIDI JTaHHDbIX.

CUHTAKCUC

protocol UmalpoTokona {
// Teno npoTokona
}

[ns o6bsBNEHWS MPOTOKOMA MCNOMb3yeTCs KYeBOe CMoBo protocol, nocne KOTOporo
YKa3blBaeTCa UMA CoO34aBaeMOro npoTokona.

[nsa Toro 4tobbl NPUHATb NMPOTOKOJT K UCMNOJTHEHUIO KaKMM-NMb0 O6BEKTHBIM TUMOM, He-
06x0AMMO HanmcaTb ero MMs 4Yepes ABOeTOoYME Cpa3dy nocie UMEHU peanmsyemoro tmna:

struct MmalpuHumalowenCTpyKTypbl: UmaAlpoTokona{
// Teno CTpyKTypbl

}

Mocne yka3aHWsi UMEHW NPOTOKOMA NpY 06bsABNEHUN O6BEKTHOMO TUMa AaHHbIV TUMN 06s1-
3aH BbIMOMHUTL Bce TpeboBaHUs MPOTOKOMA. Bbl MOXeTe ykasaTb NpOW3BOSIbHOE KOMM-
YeCTBO NPUHMMAEMbIX NMPOTOKOJIOB.

Ecnn knacc He TonbKo MPUHMMAET MPOTOKOSbI, HO U HacneayeT HEKOTOprl‘/II Knacc, 1o
UM$SI cyrnepkiacca HeobxoaMMo ykasaTb MepBbiM, @ 3a HUM Yepes 3ansTylo — CrMUMCOK
NPOTOKO0B:
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class WmalpuHumawweroKnacca: UmaCynepKnacca, MpoTtokonl,
MpoTokon2{
// Teno knacca

25.1. TpebyeMble CBOMCTBA

ITpoTokoJ MoKeT HoTpeboBaTh COOTBETCTBYIONUIMI €My THUII Pean30-
BaTh CBOMCTBO 9K3EMILJISIPA UJIU CBOMCTBO TuIa (static), umeroiiee KOH-
KpeTHbIEe UM U TUT JaHHBIX. [Ipy aTOM MPOTOKOJI He yKa3bIBaeT HA BUJL
cBoiicTBa (XpaHUMOE WJIH BbIuucjsieMoe). Takske MOTyT OBbITh YKa3aHbI
TpebOBaHK K JOCTYITHOCTU M UBMEHAEMOCTH IIapaMeTpa.

Ecom y cBoiicTBa mpucyTcTByeT TpeboBaHUE JOCTYTHOCTH 1 H3MEHICMO-
CTH, TO B KQUeCTBe J]AHHOTO CBOMCTBA HE MOTYT BBICTYIATh KOHCTAHTA WJIH
BBIYUCISIEMOE CBOMCTBO «TOJIBKO JIJIST UTeHsT>. TpeboBatie TOCTyTHOCTH
0603HAYAETCS C TOMOIIBIO KOHCTPYKIMHK {get}, a TpeboBaHue TOCTYMHOCTH
1 U3MEHSEMOCTH — C TIOMOIIBIO KOHCTPYKIINK {get set}.

CosnmamM TPOTOKOJ, COMEPKAMUN Psi TPeGOBAHII K TPUHIMATOIIEMY
ero tumy (auctunr 25.1).

Jiuctmur 25.1

1 protocol SomeProtocol {
var mustBeSettable: Int { get set }
var doesNotNeedToBeSettable: Int { get }

NWwWN

}

[TpoTokos SomeProtocol TpebyeT, YTOOBI B TPUHUMAIOIIEM THTIE GITN pea-
JIN30BaHbI /[BA M3MeHsIeMbIX (var) cBoiicTBa tTuta Int. [Ipu aTom cBoiicTBO
mustBeSettable 7OJIKHO OBbITb U JIOCTYIIHBIM U U3MEHSIEMbBIM, a CBOICTBO
doesNotNeedToBeSettable — Kak MUHUMYM U3MEHSAEMbIM.

ITpoTokoJ onpejgeseT MUHUMAAbHbIE TPeOOBAHUS K TUTY, TO €CTh TUII
JAHHBIX 00513aH Peajn30BaTh BCE, YTO OMUCAHO B IPOTOKOJIE, HO OH MO-
JKEeT He OTpaHnuYUBaAThCA dTUM Ha6op0M 37eMeHTOB. Tak, JId cBONCTBA
doesNotNeedToBeSettable 13 MpeAbIAYIIETrO JIMCTUHTA MOXKET OBITh pea-
JIN30BaH He TOJbKO T'eTTepP, HO U CETTEP.

Jlist yKazaHuUst B TIPOTOKOJIE HA CBOUCTBO TUTIA HEOOXOMMO UCTIOJIH30BATH
MoarduKaTop static nepes KIOYEBBIM CJIOBOM var. /lanHoe TpeGoBaHue
BBITIOJTHSIETCS IA’KE B TOM CJIy4ae, eCJIU MIPOTOKOJI TPIMHUMAETCST CTPYKTY -
poit win nepednciaenneM (auctunr 25.2).
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JIncTtuur 25.2

1 protocol AnotherProtocol {
2 static var someTypeProperty: Int { get set }

3}

B maHHOM IprMepe CBOIICTBO TUIIa someTypeProperty JOJIKHO ObITh 0051~
3aTeJIbHO pe€asin30BaHO B IIPUHUMAIOIIEM TUIIE JaHHbIX.

B caemyromniem mpuMepe MBI CO3/IaZIMM TTPOTOKOJ U IPUHUMATOTIUI €TOo
TpeboBanus Kiracc (sucTunr 25.3).

Jinctuur 25.3

protocol FullyNamed {

var fullName: String { get }
}
struct Person: FullyNamed {

var fullName: String

}

let john = Person(fullName: "John Wick™)

NAUunNWNR

B nmamroM mprMepe ompesiesisieTcst mpoTokoa FullyNamed, KOTOPBIiT 0OSI3bI-
BaeT CTPYKTYPY Person MMeTh JIOCTYITHOE CBONCTBO fullName Tuma String.

25.2. TpebyeMble MeTOAbI

IIpoToxos MoxkeT TpeboBaTh peaarsallii OIIpeIeeHHOIO METOAA DK3EM-
istpa win Metoga Tuna. Mopma 3anucu st 9TOTO MoA00Ha YKa3aHUIO
TpeGOBaHMIT K peau3aliii CBOUCTB.

[l TpeboBanus peausanny MeTo/ia THIIa HeOOXO0ANMO MCIIOJIb30BaTh
MozmudukaTop static. Takske TPOTOKOJ MOKET ONTUCHIBATH U3MEHSTIOTIIUIA
metoz. [list aToro caayxut MoaudukaTop mutating.

MPUMEYAHMUE Ecnu Bbl yKasanu kntoyeBoe cnoBo mutating nepepn TpeboBaHnem Me-
TOoAa, TO BaM Y>ke He HY>KHO YKa3blBaTb €ro npu peanusaumn MeToaa B knacce. [laHHoe
K/II04EBOE C/10BO TpebyeTcs TOMbKO B peanv3aummn CTpyKTyp.

[Tpu peanusanyy MeToa B TUIIE JTAHHBIX HEOOXOAMMO B TOYHOCTH CO-
6mo/1aTh Bee TPeGOBAHMST IPOTOKOJA, B YACTHOCTH MIMST METO/IA, HATITINE
WJIW OTCYTCTBUE BXOJHBIX apIYMEHTOB, TUI BO3BPAIIAEMOT0 3HAUCHMS,
MobUKATOPBI (JTUCTUHT 25.4).
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Jinctuur 25.4

1 protocol RandomNumberGenerator {

2 func random() -> Double

3 static func getRandomString()

4 mutating func changeValue(newValue: Double)
5

}

B mannom mpuMepe peasm3oBaH TPOTOKOJ RandomNumberGenerator, Ko-
TOPBIN COMEPKUT TPeOOBAHUS pean3ali TPeX MeTOL0B. MeTo 9K-
3eMILIsipa random() JOJIKEH BO3BpaIaTh 3HaUeHNe Tuta Double. MeTon
getRandomString moJsskeH OBITH METOJOM THIIA, Ipu 3TOM Tpe60BaHI/I§I
K BO3BpalllaeMOMY UM 3HaYeHUIO He YKa3aHbl. MeTos changeValue() 10J1-
sKeH ObITh UBMEHSIONIUM U IIPUHKUMATh B Ka4eCTBE BXOAHOIO IapamMeTpa
3HayeHue Tuna Double.

JlanHbIM IPOTOKOJ He JlelaeT HUKAKUX IIPEII0J0KEHUI OTHOCUTEIbHO
TOTO, KaK Oy/IeT BBIYUCISITHCS CIAyIallHOE YUCII0, eMYy BasKeH JIHIIb (DaKT
BBITIOJTHEHUS TPEOOBAHUIL.

25.3. TpebyeMble nHMUMANN3aTopsl

JTOTIOSTHUTETHHO TIPOTOKOJ MOKET TIPEIHSIBISATH TPEOOBAHNUS K Peasi3a-
[ WHUTHAT3aTOPoB. Heo6XoanMo micaTh MHUITUATH3ATOPbI TOYHO
TaK JKe, KaK BbI [IUIIIETe UX B 00BEKTHOM THUIIE, OITyCKast (PUTYPHBIE CKOOKM
1 TEJIO MHUIINAIN3aTOPa.

TpeboBaHuUsT K MHUIUATM3ATOPAM MOTYT OBITh BBIIIOJTHEHbBI B COOTBET-
CTBYIOIIEM KJiacce B (hopMe HAa3HAYEHHOTO WJIM BCIIOMOTATEJIhHOTO MHU-
nuanusaropa. B moboM ciyuae, nepeit 00bsBICHIEM HHUITHATA3ATOPA
B IIPOTOKOJIE HEOOXOAMMO YKasbiBaTh MoAU(pUKATOP required. ITo ra-
PaHTUPYET, UTO BbI peaTu3yeTe YKa3aHHbI WHUITMATU3ATOP BO BCEX MO/~
KJTaccax JJaHHOTO KJracca.

MPUMEYAHME Het Hyxabl 0603HayaTb peanu3aumio MHWLMaNM3aTopoB MPOTOKOSA
mMoamdukaTopoM required B knaccax, KOTopble uMetoT MoamdmkaTop final.

PeasusyeM IpoTOKOJI, CoAepKaIliil TpeOOBAHUS K peain3aliii MHALTAJI-
3aTopa, ¥ KJIACC, BLITOJHSIONIUN TpeboBaHus IPOTOKoIa (JIUCTUHT 25.5).

JNuctunr 25.5

1 protocol Named{
2 init(name: String)
3}

4 class Person : Named {
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var name: String
required init(name: String){
self.name = name

}

OV 0 NGO Wn

25.4. IpoToKON B KayecTee Tuna AaHHbIX

ITpoTokos cam 110 cebe He HeceT KaKoH-i00 (hyHKIIMOHATbLHOM HATPY3KH,
OH JIUIITH COJEPIKUT TPeOOBAHSI K Pean3arui 00beKTHBIX TUTIOB. TeM He
MeHee ITPOTOKOJI ABJIAECTCA ITOJIHOITPABHBIM TUIIOM JITaHHBIX.

I/ICHOJIbByH IIPOTOKOJI B Ka4€CTBE TUIla JaHHDBIX, Bbl YKa3bIBaeTe Ha TO,
4YTO 3allMChIBAEMOE B /IaHHO€ XpaHWJINIIE 3HaY€eHUE NO0JI)KHO UMETH TUIL
JIlaHHDbIX, KOTOprfI COOTBETCTBYET YKa3aHHOMY ITPOTOKOJIY.

Tak Kak MPOTOKOJI ABJLETCS TUIIOM JAHHBIX, Bbl MOXKETEe OPraHU30BaTh
MPOBEPKY COOTBETCTBUS MPOTOKOJY € MTOMOIIBIO ONIEPATOPA is, KOTOPBII
MBI 0OCYIK/IAJIN TTPU U3YIECHUH TEMbI TPUBEIEHsT THTIOB. IIpu mpoBepke
COOTBETCTBUA BO3BpAlllaeTCs 3HAYCHME true, ecyiu IPOBePsieMblii 9K3eMII-
JIIP COOTBETCTBYET MIPOTOKOITY, M false B IPOTUBHOM CIIyYae.

25.5. PacwmpeHune n npoToKossl

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 OOBEKTHOTO TUTIA TTPOTOKOIY. JI71sT 9TOTO
B PACIIMPEHNH MOCJIE MMEHH TUTIA JAHHBIX Yepe3 IBOETOUNE HEOOXOANMO
YKa3aTh CIICOK HOBBIX TIPOTOKOJIOB (JICTUHT 25.6).

Jiuctuur 25.6

1 protocol TextRepresentable {

2 func asText() -> String

3}

4 extension Int: TextRepresentable {
5 func asText() -> String {

6 return String(self)

7 }

8}

9 5.asText()



272 Yactb IV. HeTprBmanbHble BO3MOXHOCTU Swift

B naHHOM IprMepe IIPOTOKOJI TextRepresentable TpeGyer, 4TOObI B IIPU-
HUMaroeM 00beKTHOM THIIe OblI peain3oBal Mero] asText (). C momo-
B0 PACIIUPEHUS MbI 06aBsieM TpebOBaHWE O COOTBETCTBUH THIA Int
K JIaHHOMY IIPOTOKOJLY, IIPU 9TOM, IIOCKOJIbKY I/Ie-TO PaHee ObLI Peain30BaH
caM THUIl JaHHBIX, B 00g43aTeJIbHOM HOPSIKE YKAa3bIBAETCS Peainu3aliust
JTAHHOTO METO/IA.

PaclumpeHue npoTokonoB

C MOMOTIIBIO PACTITUPEHUT MBI MOJKEM He TOJHKO YKA3bIBATH HA HEOOXOIH-
MOCTb COOTBETCTBH HOBBIM IIPOTOKOJIAM, HO U PACIIUPSITh CAMU IIPOTO-
KOJIBI, TOCKOJIbKY TIPOTOKOJIBI IBJISTIOTCS MTOJTHOIEHHBIMI THIIAMHU JIAHHBIX.
JlaHHbIH HYHKIIHOHAT TOSIBIIICS TOMBKO B Swift 2.0.

ITpu o6baBAEHUN pacIIUpPeHns] HEOOXOIUMO UCIOIb30BATD UMS IIPO-
TOKOJIa, 4 B €r0 TeJle YKa3blBaTh HaOOp TpeOOBaHUI ¢ MX peai3alusiMu.
[Tocne pactmperyst TPOTOKOJIA OITMCAHHBIE B HEM PEaTU3AIH CTAHOBATCS
JIOCTYITHBI B 9K3EMILJISIPAX BCEX KJIACCOB, KOTOPbIE IPUHSIIN TAHHBIN MTPO-
TOKOJI K MICTIOJIHEHUIO.

Hamnuimewm paciiiupenue /7151 peajin30BaHHOTO paHee MPOTOKoJIa TextRepre-
sentable (smctunr 25.7).

Jiuctmur 25.7

1 extension TextRepresentable {

2 func description() -> String {

3 return "[JaHHbi TUN nopaepxuBaeT npotokon TextRepresentable"
4 }

5}

6 5.description()

Paciupenue mo6aBsieT HOBbII METO/] B TIPOTOKOJ TextRepresentable.
[Tpu aTOM panee MBI yKa3aju, YTO TUI Int COOTBETCTBYET AAHHOMY ITPOTO-
KOJIy. B CBSI3U ¢ 3TUM TIOSIBJISIETCSI BO3MOKHOCTD OOPATUTHCSI K YKa3aHHOMY
MEeTOJY 1715t JTI0O0TO 3HavYeHws Tha Int.

25.6. HacnepgosaHue NpoTOKO0B

ITpoTOKOJ MOKET HACJIEIOBATH OAWH WK OOJiee APYTUX TTPOTOKOJIOB.
ITpu 9TOM OH MOKeT M06ABIATH HOBbIE TPEOOBAHUS TOBEPX HACJIELY-
eMbIX, — TOT/a THII, IPUHABIIUI IPOTOKOJ K peaausanuu, Oyaer Bbl-
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HYK/I€H BBITIOJHUTL TPeOOBAHMS BCEX TPOTOKOJOB B cTpyKType. [Ipu
HaCJIeZIOBAHUY ITPOTOKOJIOB UCIIOIB3YETCS TOT K€ CHHTAKCUC, YTO U IIPU
HaCJIeI0OBAHNN KJIACCOB.

Pa6ora ¢ HacJieyeMbIMU ITPOTOKOJIAME TIPOJEMOHCTPUPOBAHA B JIUCTHH-
re 25.8.

Jiuctuur 25.8

1 protocol SuperProtocol {

2 var someValue: Int { get }
3}

4  protocol SubProtocol: SuperProtocol {
5 func someMethod()

6 }

7 struct SomeStruct: SubProtocol{
8 let someValue: Int = 10

9 func someMethod() {

10 // Teno meTopa

11 }

12 }

IIporokos SuperProtocol umeeT Tp€6OBaHI/IH K peajn3aliii CBOMCTBA,
TIPU 3TOM OH HaCJIeJyeTCcs MPOTOKOJIOM SubProtocol, KOTOPBII nMeeT
TpeboBanus K peanusanyu Merona. CTPyKTypa MPUHIMAET K UCTIOJIHe-
HUIO Tpe6OBaHI/IH MPOTOKOJIA SubProtocol, a 3HAYNUT, B HEH TOTIKHBI OBITh
peasn30BaHbI U CBOWCTBO, M METO/I.

25.7. KnaccoBble NpoTOKO/IbI

Bbl MOJKeTE OrpaHUYUTH TTPOTOKOJ TAKUM 00Pa3oM, 4TOOBI €0 MOTJIH
IIPUHUMATD K UCTIOJHEHUIO UCKIIOUUTETBHO KIACCHI (2 He CTPYKTYPbI
1 iepeuncienus ). JIJst 9Toro y mpoToKoJa B CIIMCKe HACIeyeMbIX IPOTO-
KOJIOB HEOOXOIMMO YKa3aTh KJIOYeBoe CJI0BO class. [laHHOE CJI0BO Beeria
JIOJFKHO YKa3bIBaThCsI Ha TIEPBOM MECTE B CIIMCKE HACIIe[OBAHMSL.

[Tpumep cosmanus MPOTOKOJIA TIPUBEEH B iucTiHTe 25.9. B HeM Mbl u3-
MEHUM IIPOTOKOJI SubProtocol TaknuM 06pa30M, 4TOOBI €0 MOT TIIPUHATD
UCKJIIOYUTENLHO KJIACC.

Jinctmur 25.9

1 protocol SubProtocol: class, SuperProtocol {
2 func someMethod()
3}
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25.8. KoMnoanuusa npoTokonos

Wuorga 6siBaer y06HO TpeHGOBATh, YUTOOLI TUI COOTBETCTBOBAJ HE OHOMY,
a HECKOJIBKIM IIPOTOKOJIaM. B 9TOM ciiydae, KOHEUHO JKe, MOKHO CO3aTh
HOBBIU [IPOTOKOJI, HACJIEIOBATH B HETO HECKOJIBKO HEOOXOAUMBIX IIPOTO-
KOJIOB 1 3a/1eiiCTBOBATh MMsI TOJIbKO Y4TO CO3JaHHOIO IpoToKoa. OHako
JIUIS peNIeHns JaHHOU 3a/1a4 JIyUIllie BOCIIOJIb30BAThCS KOMNO3ULUEL NPO-
MOKO0JI08, TO €CTh CKOMOUHUPOBATh HECKOJIBKO IPOTOKOJIOB.

CUHTAKCHUC

protocol<MpoTokonl, MpoTtokon2 ...>
[na koMno3uuum NpoTOKOMOB HEO6XOANMO MCMOMb30BaTh K/KOYeBoe C10BO protocol, no-
C/le KOTOPOro B YrNI0BbIX CKOBKax yKa3aTb CMMCOK 06beaNHAEMbIX MPOTOKO/OB.

B ymcrunre 25.10 npusegen npumep, B KOTOPOM JiBa IIPOTOKOJIA KOMOM-
HUPYIOTCS B €IMHCTBEHHOE TpeboBaHue.

Jinctmur 25.10

1 protocol Named {

2 var name: String { get }

3}

4  protocol Aged {

5 var age: Int { get }

6 }

7 struct Person: Named, Aged {

8 var name: String

9 var age: Int

10 }

11 func wishHappyBirthday(celebrator: protocol<Named, Aged>) {

12 print("C AHem PoxaeHusa, \(celebrator.name)! Tebe yxe \
(celebrator.age)!")

13 }

14 let birthdayPerson = Person(name: "[IxoH Yuk", age: 46)
15 wishHappyBirthday(birthdayPerson)
16 // BbiBOAMT "C [Hem PoxzeHus, [xoH Yuk! Tebe yxe 46!"

B manmom nprMepe 00bABASIOTCS 1BA IPOTOKOTA: Named n Aged. Cosmarn-
Hast CTPYKTypa MpUHUMAaeT 06a TPOTOKOJIA U B TIOJHOI MEPE BBITIOJIHSET
ux TpeGOBaHUSL.

BxoaHbiM aprymenToM GyHKIMK wishHappyBirthday () ZOJKHO OBITH
3HAYEHKe, KOTOPOE YI0BJIETBOPSAET 000UM IIPOTOKOIaM. TakuM 3HaYeHueM
SIBJISIETCST 9K3EMILJISIP CTPYKTYPBI Person, KOTOPBII MBI U [T€PE/IaeM.

MPUMEYAHME PaHee Mbl BCTPEYanuUChb C TUMOM Any. [JaHHbIN TVM NO3BOMSIET HaM ne-
peaaBaTb 3HaYEHWst MPOM3BOILHOMO TWMA AaHHbIX. Any SIBNSIETCS NCEBAOHWMOM MyCTON
KOMMNo3uumm protocol<>, N03TOMy NOAAEPXMBAET nepeaady Ntoboro 3HayeHns.



HecTaHOapTHbIE TUMbI
OaHHbIX N Nony4vyeHue
CNpaBOYHOWM
MHOPMaLnK

Jlymaro, 4To Bl yKe He OJiH pa3 ybeanauch, uto Swift sHauuTEIHHO
WHTepecHee, 4eM MOKHO OBLIO OKHUIATH TIPH TIEPBOM 3HAKOMCTBe. [Topoi
TpH pa3paboTKe TPOTPAMM MBI TIOTIA/TAEM B TAKWE CUTYATINH, JITIST KOPPEKT-
HOTO pas3perieHust KOTOPLIX MPUXOUTCS 00paIiaThest K I0KYMEHTAIUH,
a 3G dEKT OT peleHnst BOSHUKIIEH TIPOGJIEMbI IOCTABJISIET TPOTPAMMECTY
NCTUHHOE YIOBOJIbCTBUE.

OTkpoio Bam cekpet: Swift nmeer GoJbIoe KOIMYECTBO PA3HOOOPA3HBIX
THUIIOB, KOTOPbIE UCTIOTB3YIOTCA B 3aBUCUMOCTHU OT BO3HUKITIEH CUTYAIINH.
ITa TJIaBa MOCBsIIEHA TOMY, YTOOBI MOHSTH, YTO TO 32 TUIIBI 1 KaK Ha-
XOJUTDb OTBET Ha BOIPOC «UTOo gesaTb?», BCTPETUBIINCDH CO 3HAYCHUEM
COBEPIIIEHHO HEM3BECTHOTO BaM THUTIA TAHHBIX.

Patee HEOZIHOKPATHO OTMEYAJIOCh, YTO B SWift «BCE — 9T0 0OBEKT», 1 KaK-
JIBIi Pa3 9TOMY [TPUBOIUINCH TIOATBEPIKACHIIS: HAIPUMED, KOT/a y 00bId-
HOTO 1I€JI0I0 YKCJIA TOSIBJISLINCH CBOICTBA U METO/IbL, I03BOJISIONIME pabo-
TaTh C HUM y7Ke He IIPOCTO KaK C YUCJIOM, a C JOBOJLHO (DyHKIINOHAILHBIM
0OBEKTOM.

B Swift peasmsoBat oueHb HHTEPECHBI TTOAXO0/] K OPraHU3aIluy TUIIOB JaH-
Hbix. Ho 4To ke Takoe THIT IAHHBIX TI0 CBOEH cyT? TuI IaHHBIX — 9TO HeKast
(YHKIMOHATBHAS KOHCTPYKIHSI, OTIPEIEIISIOIIAst CIIoco0 XpaHeH st HMOP-
Malli¥ ¥ OTeparu, KOTopbie ¢ 3ToH nHpopMaIeit MOKHO BBITIOJHSTh.

[TomMuMO caMuX TUIIOB CYNIECTBYIOT KOHCTPYKIIMH, PACHIUPSIONINE UX BO3-
MoxkHOCTH. Hanpumep, ynoMsiHyTbIi HaMU paHee TPOTOKOJ Hashable —
3TO He YTO WHOE, KaK paciiupeHne BO3MOKHOCTel TUTIOB JaHHBIX. Ecan
KaKo#-Tu60 TUTT IAHHBIX PEATU3yeT JAHHbIH POTOKOJ, TO OH TAPAHTHPYET
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TO, 4TO (DYHKIIMS BBIYNCJICHUS Xellla U CONOCTABIICHUS 2JIeMEHTOB JJAHHOTO
THUIa Oy/IET BBIIOJIHSITHCS KOPPEKTHO.

B Swift cymiecrByer mpoTokos CollectionType. On TpeGyeT OT KOH-
CTPYKIMH, 4TOOBI OHA obeciieurBaia XpaHeHne MHOKECTBA DJ1EMEHTOB
B OJIHOM 3HAYEHUU, KAK/BI U3 KOTOPBIX JOJIKEH UMETh YHUKAJIbHBII
azipec. B pesyibrate TpebOBaHMs JAHHOTO IIPOTOKOJIA BBITIOIHSIOT TAKIE
KOHCTPYKIINH, Kak Array, Set 1 Dictionary.

Bepremcs k cpege paspadorku Xcode. B o6acTit Koa HalUIIUTe BhIpa-
skenue us gucrunra 26.1.

Jinctuur 26.1
1 var str: String

Tenepn, ynep:xusas kiasuiry Option, HaBejuTe yKasaTesb MbIIIN HA UM
THUTIA IAHHBIX String. Koraa 3HAUOK yKazaresst UBMEHHUT BH/J[ CO CTPEJIKN
Ha 3HAK BOIIPOCA, IEJKHUTE JIeBO KHOIIKOH MbItn. [lepen Bamu nosiBUTCS
OKHO CO CIIPaBOYHOI MH(MOPMaIlUell 0 TUIle TaHHBIX String.

He ormyckas ksaBuiry Option, HaBejiTe yKa3aTeab MBI HA UM Tiepe-
MEHHOU str W cHOBa IIEJKHUTE JIeBOW KHOMKOW Mbinu. [lepen Bamu
MOSIBUTCA y’Ke 3HAKOMOE OKHO CO CIIPaBOYHON WH(OpMaImei o JaHHO!
rnepemeHHo# (puc. 26.1).

oD e Raady | Todsy at 15:00 E®~ 000
(B¢ ] E myrwvomunsy
/f: Playground - noun: a place where people can play

1
2
3 import UIKit
&

. S wvar str = "Hello, playground"
Coctaration var gtr: String

Declarmd ln - MyMayground? playground

= »

Puc 26.1. OKHO CO CpaBOYHON MHGOPMaLMEN O NepeMeHHO

B crpoxke Declaration niesiknure Ha caiose String, nocie yero Xcode oTkpoer
OKHO JIOKyMEHTAIIUN JIJId TUTIA JIAHHBIX String (puc. 26.2).

MPUMEYAHUE [ns 3arpy3kv JOKyMeHTaumm Heobxoaum foctyn B UHTepHeT. Kpome
TOro, B MEHIO HaCTpoek Xcode Bbl MOXETE 3arpy3uTb AOKYMEHTALMIO AN aBTOHOMHOMO
[I0CTyNa K HeMN.
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String

struct String

MPORTANT

Thisisa Y for an AP or gy in i Appia is g this 0 halp you plan for e
adoption of the l and intor ibed herein for use on Apple-branded products. This information is
subject o change, and software ding lo this should be tested with final operating system software and
L] MNenwar of this may ba provicad with fulure batas of the AP or technology.
Inherits From Conforms To Import Statement
Not Applicable Comparable import Swift
CustomDebugStringConvertible
Equatable
ExtendedGrapheseClusterliteral
Hashable
MirrorPathType
Fart et HER e Promes
Nested Types Adopted By Availabslity
String Not Applicable Not Applicable m

i"l"ilr"iriii GV

Puc. 26.2. OkHO AOKyMeHTauum

Wcnombays nokymenTanuio Apple, BbI MOKeTe HAWTH OTBET MPAKTHYECKH
Ha J11060# BONPOC, CBA3aHHbII ¢ pazpaboTKoil Ha A3bike Swift niau uc-
mosb3oBareM Xcode.

B paszeie Conforms To riepedncieHbl IPOTOKOJIbL, KOTOPBIM COOTBETCTBYET
THUII IAHHBIX String, cpe/in HUX BBl MOXKETe HAWTH U YIIOMSHYTBIN paHee
MIPOTOKOJI Hashable. DTO TOBOPUT O TOM, UTO 3HAUCHUS JAHHOTO TUTIA Xe-
LHIMPYeMbl U MOI'YT CPaBHUBATbCSL.

[Tepeiinem k npumMepy, ¢ KOTOPBIM Mbl BCTPEYAIUCh IIPU U3YYEHUU CJIO-
Bapeit (siuctunr 26.2). 3xech cBolicTBa keys 1 values CIyKaT JJIs TOTO,
ITOGBI TOTYIUTH KOJIEKITHIO, COCTOSIIYIO TOJTBKO M3 KITIOUeH WU TOJBKO
U3 3HAYEHUN JaHHOTO CJIOBApPAL.

Jinctunur 26.2
1 var countryDict = ["RUS":"Poccuitickas ["BEL": "benapycb",
Oepepaumns”, "BEL":"Benapycb", "UKR":"YkpauHa"] “UKR": "YkpauHa",

"RUS": "Pocculickaa
®edepayua”]

2 // Bce knw4m cnoapAa countryDict

3  var keysOfDict = countryDict.keys LazyMapCollection
<Dictionary<String,
Strings, String>
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4 // Bce 3HayeHusa cnosapsa countryDict

5 var valuesOfDict = countryDict.values LazyMapCol lection
<Dictionary<String,
String>, String>

ITpu o6parernu K cBolicTBaM keys u values Swift Bo3Bpaliaer He Maccus,
HabOP MM CTOBAPH, & HEKYIO KOHCTPYKITUIO, KOTOPAS UMEET THUTT TAHHbIX:

LazyMapCollection<Dictionary<String, String>, String>

YaepxkuBag kaaBumy Option W HIeJKHYB Ha MMEHU IePEeMEHHOM
keysOfDict, MOXKHO OTKPBITh OKHO CO CIIPABOYHOI ungopmaiueii u us3
9TOrO OKHA IepelTu K JOKYMEHTAIluU, OTHOCAIIeHcsS K KOHCTPYKIIUN
LazyMapCollection (puc. 26.3).

208 (< > (O[S Jaborensocumanas &

“ LazyMapCollection

struct LazyMapCollection<Base : CollectionType, Element>

IMPORTANT

Thisis a for an APl o in Apple is supplying this 1o help you plan for the
adoption of the g d prog! ] herein for use on Apple-branded products. This information is
subject to change, and solty o this should be tested with linal op soltware and

linal gecurnentation. Newer versions of this document may be provided with fulure belas of the AP of technology.

Inherits From Conforms To Import Statement
Mot Applicable LazyCollectionType dnport Swift
Nested Types Adopted By Availability

Not Applicablo Not Applicable Not Apglicable

AcollectionType whose elements consist of those in a Base CollectionType passed through a transform function retuming
Element. These elements are computed lazily, each time they're read, by calling the transform function on a base element.

Puc. 26.3. JokymeHTaums ansa tuna LazyMapCollection

Pas6epemcs, uto 910 3a TuI faHHbIX. C/10BO Collection B Ha3BaHWM THUIIA
TOBOPUT O TOM, YTO JIAHHBIN TUIT — 9TO KOJJIEKIHS 2JIEMEHTOB.

B camom BEPXY CTPpaHUIIbI ITIPUBEACHO ITOJIHOC Ha3BaHUE TUIIA JaHHbIX:
struct LazyMapCollection<Base : CollectionType, Element>
Ecim o3nakomuthbes ¢ OITMCaHWEM, KOTOPOE PACIIOJIOKEHO HUKE Ha CTpa-

HHUIE JOKYMEHTAIUK1, TO CTAaHOBUTCA AACHO, YTO 3HAYEHHUE TAHHOI'O TUIla —
HE 4TO MHOE, KaK KOJIJIEKIUA, KOTOpasd COCTOUT U3 3JIEMEHTOB 6a30BOM



[naBa 26 e HectaHgapTHble TUMNbl AAHHbLIX 279

KOJIEKITNHU, 0603HAUYECHHON Kak Base. DJIEMEHTBI JAHHOM KOJJICKITHI
1peobpasyorces clenransbHoil GyHKIMENR U BO3BPAIAIOTCS KaK HEeKMii
aneMeHT Element. To ecTh Ta HYHKINS MPUHUMAET IO OYepe/Id Ha BXOJIE
KaK/IBIH 1eMeHT 6a30BOM KOJUTEKITMU U Bo3BpaiaeT Element. BeposiTHo,
aJIeMeHT Element JIOJKEH OMUCHIBATH BO3BPAIlaeMOe 3HAUYEHIE, & TOUHee —
€TO0 THTI JAaHHBIX.

O6parumcst k paszesry Conforms To. B HeM yKaszaH BCEro OJMH MTPOTOKOJ
LazyCollectionType. IIleskHuTE Ha TOM UMEHU, YTOOLI IepenTH K CooT-
BETCTBYIOIIEN cTpanuile JoKyMenTaiuu (puc. 26.4).

@88 < | > ||0OJ = | o serch ) u]
m '
“ LazyCollectionType
protocol LazyCollectionType
IMPORTANT
Thisisa ¥ for an AP1 or gy In : Apple Is supplying this 1 help you plan for the
adoption of the gles and prog 9 herein for use on Apple-branded products, This information is
subject to change, and software to this should be tested with final operating system software and
final Newer versions of this may ba provided with future betas of the AP1 or tachnology.
Inherits From Conforms To Import Statement
CollectionType Not Applicable import Swift
LazySequenceType
Nested Types Adopted By Availability
Not Applicable LazyCollection Not Applicable
LazyFilterCollection
LazyMapCollection
A collection on which eager such as map and filter are implemented lazily.

Puc. 26.4. JokymeHTaums ansa npotokona LazyCollectionType

O6pature BHUMaHMe Ha paszaen Inherits From. B Hem yKa3aH MpoTOKOJ
CollectionType, KOTOPBII HacJemyeTcs B LazyCollectionType.

CollectionType — 3TO He UTO MHOE, KaK IPOTOKOJ, KOTOPBIN peainusy-
eT TpeGOBAHNS yiKe U3BECTHBIX HAM KOJITEKITHIT 2JIEMEHTOB, HATTPUMED
cJI0Baps1, MaccuBa Win Habopa. YOeaMcst B 9TOM, TIepeii/is Ha CTPaHUILy
JNOKyMeHTaInu IpoTokoJia CollectionType (puc. 26.5).

B pasnene Adopted By ripejictaBsieHbl KOHCTPYKIIMM, KOTOPbI€ BBITTOTHSIIOT
TpeboBaHUs HaHHOTO MpoToKoaa. Cpegn HUX IPUCYTCTBYIOT U Array,
n Dictionary, u Set.
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@88 < | > || [} = || 9 serchd ation [u]
* CollectionType
protocol CollectionType
IMPORTANT
Thsisa y for an AP or oyin r Appio is g ihis 10 help you plan for the
doption of the gles and prog: 9 herein for use on Apple-branded products. This information i
subject o changa, and SoMn Shewlkd Be testad with tinal ApATAting SysiAm software and

mmmmmmmmmmmmmsmmmmmmm

Inherits From Conforms To Import Statement
Indexable Not Applicable import Swift
SequenceType
Nested Types Adopted By Availability
Mot Applicable Array Mot Applicable
ArraySlice
CollectionDfOne
ContiguousArray
Dictionary
DictionaryLiteral

Puc. 26.5. [lokymeHTaums ans npotokona CollectionType

B pesympraTe mosrydaeTcst He3aMbICJI0BaTasl cXeMa 3aBUCUMOCTET TIPOTO-
KOJIOB ¥ THIIOB JaHHBIX, U300paskeHHast Ha puc. 26.6.

protocol
CollectionType

¢V \

protocol structs
LazyCollectionType Array,
Dictionary,

Set

struct
LazyMapCollection

Puc. 26.6. CxemMa 3aBMCMMOCTEN NPOTOKOJIOB U TUMOB AaHHbIX

[Tonyyaercs, 4To KOHCTPYKIMU Array, Dictionary u Set, Kak U KOH-
CTpyKLUA LazyMapCollection, peajn3yioT OUH U TOT K€ IIPOTOKOJI
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CollectionType, a 3HAYUT, SABJIIOTCI KOJJIEKIUSIMU, TTPUYEM, BIIOJTHE
BO3MOKHO, COBMECTHUMBIMU.

Bepuemcs k ctpanutie onucanus Tumna LazyMapCollection u HeKoeMy
BO3BpaliaeMoMy sjieMeHTy Element. Ceiluac HeoOOXOAMMO HAWTH, Tie
yKa3aH THII JJAHHOTO 3JieMeHTa. JIOTMYHO TIPEITOI0KUTD, YTO OH 3aBUCUT
ot 6a30BOM KOJUIEKI[IH, TO €CTh B TIPUMEPE 13 JUCTHHTA 26.2 0T cioBapst
countryDict. BepreMcs B okHO Koa Xcode 1 HOBTOPHO BBI30OBEM CITPABOY-
Hy10 nHGOPMAIUIO O IlepeMeHHoi keysofDict. Bol yBuauTe caenyionime
JAHHbBIE:

var keys: LazyMapCollection<Dictionary<String, String>, String>

l_IOJIyLIEJ.eTC?Iy YTO THUII JaHHBIX ATOM KOJIJIEKITUN BBITJISIIAT TaK:

LazyMapCollection<Dictionary<String, String>, String>

ITepsbiii mapamerp (Dictionary<String, String>) onucbiBaeT 6a30ByI0
KOJUIEKITHIO, TO €CTh aHAJIM3UPYEMbIil 00BEKT, a BTOpoil (String) — Tum
00BEKTOB B PE3YIBTUPYIOMIEH KOJIEKITUU. ITO 1 €CTh TOT CAMBIH SIIEMEHT
Element.

[Tonyuaercst, uTo B pe3yJibraTe BbIYMCJIEHUS CBOUCTB keys U arrays BO3-
BpAIAeTCsT KOJIIEKITHSI, 3JIEMEHTBI KOTOPOI UMEIOT THUIl IaHHbIX String.
BcrnomuwnTe, Kakue ene KOJJIEKITNN, KOTOPbIE MOTYT XPAHUTD 3JIEMEHTHI
9TOrO THIIA, BbI 3HaeTe? KoHeuHo ke, 9T0 MacCHBBI 1 HAOOPBDI.

3HAYUT, TOJyYeHHOE B X0JIe 00pAIeHUsT K CBOHCTBAM 3HAYECHUE BBI MO-
JKeTe peobpa3oBaTh B MACCHB WM HAGOP € TOMOTITBIO COOTBETCTBYIOTIEH
byuaxkuum (qmuctunr 26.3).

Jinctuur 26.3
1 var countryDict = ["RUS":"Poccuitckas ["BEL": "benapycs",
Oepepauma™, "BEL":"Benapycb", "UKR": "YkpauHa",
"UKR":"YkpanHa"] "RUS": "Pocculickasa
Oedepayusa"]
2 var keys = Set(countryDict.keys) {"BEL", "UKR", "RUS"}
3 wvar values = Array(countryDict.values) [ "benapyco”,
"YkpauHa",
"Pocculickas

O®edepayusa"]
ToT ke caMblii TPUHIIUAIT MOKHO IPUMEHUTD U K PE3YJIbraTy paboThl METO/IA
reverse(), KOTOPBII1 BO3BpalllaeT peBepCUBHbIN MaccuB. Eciu mocMoTpeTh
CIIPaBKY JIJIsl TPUMepa U3 JUCTUHTA 26.4, TO BUAHO, YTO TUIIOM JaHHBIX
BOSBpamaeMoﬁ KOJLJIEKIIMU saBJisieTcs ReverseRandomAccessCollection
<Array<Int>>. [lepelifig K OIUCAHUIO JAHHOTO TUIA, MOKHO 3aKJIIOUUTD,
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4TO 9T0 — OOBIKHOBEHHASI KOJUIEKIUSI, KOTOPasi BO3BPAIAeT Te e caMble
9JIEMEHTBHI, 4TO 1 6a30Bast KOJLIEKIUS, a TUIIOM 0a30BOI U BO3BPAIaeMOi
KOJIEKIIUU sIBJIsIeTCst Array<Int> (uim <[Int]>). ITO He YTO UHOE, KaK
MaCCHUB I[€JIbIX YNCEL.

JInctuur 26.4

1 var someArray = [1, 3, 5, 7, 9] [1, 3, 5, 7, 9]
2 var reverseSomeArray = someArray.reverse()
ReverseRandomAccessCollection<Array<Int>>

Taxum 06pasom, pesyabraT paboThl MeTo/Ia reverse () MOKHO He mpe-
06pa3oBBIBATH B MACCUB C MOMOIIBIO (DYHKIMK Array (), KaK B IPUMEpPE
co cBoiicTBaMu keys U values, a TPUCBOUTH HAMIPSIMYIO MAacCUBY THTIA
Array<Int> (siuctusr 26.5).

JIncTuHr 26.5

1 var someArray = [1, 3, 5, 7, 9] [1, 3, 5, 7, 9]
2 let resArray: Array<Int> = someArray.reverse() [9, 7, 5, 3, 1]

OcHOBHOE Ha3HAUEHME JTAHHOU IJIABBI COCTOUT B TOM, YTOObI BbI TIOHSLIIN,
HACKOJIbKO Ba’kKHO I10JIb30BATbCS JJOKYMEHTalllel, KOTOpoll koMIlaHus
Apple nac, k cuactbio, He obxennia. B 1okyMeHTAIIMM MOKHO HANTH OT-
BeThbI HA GOJIBIITYIO YACTh BOSHUKAIONMX Y BAC BOTIPOCOB.



YHuBepcasbHble
LLIAGTOHBI

Yuueepcanvnvie wabnonovr (generic) SABISIIOTCS OJHUM U3 MOTTHEHTITHX
unctpyMertos Swift. Ha ux ocHoBe Hanucano 6oJIbIIMHCTBO OGUOINOTEK.
Jlaske ecii BBl HUKOT/IA CIIEI[MAIbHO HE MCII0Jb30BaIN YHUBEPCATIbHbIE
abJIOHbL, Ha CAMOM JIeJie Bbl B3aUMO/IEHCTBOBAIN ¢ HUMU TIPAKTUIECKU
B KayKZI0¥ HATITMCAHHOM IMporpaMMe.

VHuBepcasbHbie MaGIOHBI IO3BOJIIOT CO3aBaTh TMOKIE KOHCTPYKIIUU
(byHKImY, 00BEKTHDBIE THITHI) 6€3 IPUBSI3KU K KOHKPETHOMY THITY JTAHHBIX.
BoI Jutiis onuckiBaete TpeboBaHUS U (PYHKIIMOHATBHBIE BO3MOKHOCTH,
a Swift caMmocTOsITE/IHO OIpe/esIsieT, KAKUM THIIaM JaHHBIX JOCTYIIEeH
paspaboranubiil pyHKIHoHAL. IIpUMEpPOM MOKET CJIYKUTh TUIL JAHHBIX
Array (MaccuB). JJieMEHTaMU MacCUBa MOTYT BBICTYNaTh 3HAUYEHUS MTPO-
U3BOJIbHBIX TUIIOB JAHHBIX, U JJIsI 9TOr0 pazpaboTdynkaM He Tpedyercs
CO3/1aBaTh OT/EJIbHbIE TUIIBI MACCUBOB: Array<Int>, Array<String> u T. 1.
Jliist peasuzariiy KOJUIEKITII UCIOJb30BaH YHUBEPCATbHBIN 1Ta0JIOH, 110-
3BOJIAIONIMIT IIPY HEOOXOAMMOCTH YKa3aTh TPeOOBAHUS K THUILY JaHHbIX.
Taxk, HanpuMep, B peainsanuu Tuia Dictonary cyuiectByer TpeboBanue,
4TOGBI THIT JAHHBIX KJI0Ya COOTBETCTBOBAJ IIPOTOKOY Hashable (ero
npegHasHaYeHe Mbl 00CYKIaIu PaHee).

27.1. YHuBepcanbHble yHKUnn

PazpaboTaeM (hyHKINTO, ¢ TOMOIIHIO KOTOPOiT MOKHO TIOMEHSTH 3HAYCHIUST
JIBYX 11€JIOYUCTIEHHBIX ITepeMeHHbIX (suctunr 27.1).

JNiuctuur 27.1

1 func swapTwoInts(inout a: Int, inout b: Int) {
2 let temporaryA = a
3 a=>b

4 b = temporaryA
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}
var firstInt = 4010

var secondInt = 13
swapTwoInts(&firstInt, &secondInt)

N O Wn

d)yHKuI/IH swapTwoInts() UCIO/Ib3YET CKBO3HbBIC [IapaMETPhI, 4yT06BI 06E-
CIIEUUTD JIOCTYTI HEMIOCPEICTBEHHO K TTapaMeTpaM, IiepeiaBaeMbIiM B (DyHK-
1110, a He K UX KonusAM. B pe3ysibraTe BbITIOJHEHUS 3HAUECHUS B ITIePEMEH-
HbIX firstInt u secondInt MEHIIOTCA MECTaMMU.

[lannas GyHKIINS gBISIETCS KpaifHe MOJIe3HOH, HO OYeHDb OTrpaHuY€eH-
HOI1 B CBOMX BO3MOKHOCTSX. JIJIst TOrO 4T0OBI MOMEHATH 3HAYEHUST [IBYX
MepeMeHHbIX JIPYTUX TUTIOB, TPUAETCS TTUCATh OTAEeTbHYIO0 (PYHKITHIO:
swapTwoStrings(), swapTwoDoubles() u T. 1. Ecomn O6paTI/ITb BHUMaHME Ha
TO, UTO TeJia BeeX (DYHKITUIT IOJKHBI OBITh TPAKTHUYECKH ONHAKOBBIMU, TO
MBI IIPOCTO-HAIIPOCTO 3aiiMeMcs LyOIMpoBaHueM KOJIa, XOTSI paHee B KHUTe
HEOJHOKPATHO PEKOMEHI0BAIOCH BCEMU CIIOCOOAMMU 9TOT0 M36erarh.

Jlnst perrienust 3a7a4n OBLTO OBl HAMHOTO yA0OHEE MCIMOMb30BATh YHU-
BEPCAJIbHYIO (DYHKIUIO, TO3BOJITIONIYIO TIepe/iaTh B KaueCTBe apryMeHTa
3HAYEHUsI JIFOOOTO TUTIA ¢ OJHUM JIMIITh TPEOOBAHMEM: THIIBI TAHHBIX 000UX
APTYMEHTOB JIOJIKHBI OBITH OJINHAKOBBIM.

YuuepcanbHbie QYHKIMU 0OBSABISIOTCS TOUHO TaK K€, KaK U CTAHIapT-
HbIE, 32 OZIHUM UCKJIIOYEHUEM: TT0C/Ie UMEHHU (DYHKIIMH B YIJIOBBIX CKOOKaX
YKa3bIBAETCST 3AIMOJTHNUTEh UMEHH TUTIA, TO €CTh JINTEPAJI, KOTOPHIN /1ajiee
B (GyHKIINHU Oy/IeT YKa3biBaTh HA TUII JaHHBIX MEPEIaHHOTO apTyMEHTA.

ITpeobpasyem pyHKINUIO swapTwoInts() B yHUBepcaabHbIH Buj (Jmc-
TuHT 27.2).

Jiuctunur 27.2

1 func swapTwoValues<T>(inout a: T, inout b: T) {
2 let temporaryA = a

3 a=>b

4 b = temporaryA

5 %

6 var firstString = "one"

7 var secondString = "two"

8 swapTwoValues(&firstString, b: &secondString)

B yuuBepcanpioit GyHKIIUY 3aM0JHUTEIEM TUTIA SIBJSIETCS JTUTEPA T,
KOTOPBIII 1 TI03BOJISIET 33/1aTh THUII JAHHBIX B CITUCKE BXOJHBIX aPIYMEHTOB
BMecTO KOHKpeTHOTO Tutia (Int, String u T. 1.). IIpm aTom ompesnensiercs,
UTO @ U b JIOJGKHBI OBITH OJJHOTO U TOTO JK€ TUIIA TAHHBIX.
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ODyukiwst swapTwoValues () MOXKET BBI3BIBATHCS] TOYHO TaK JKe, KAK U OTIpe-
NeserHast paree GyHKIMs swapTwoInts().

Wcnosb3yeMblit 3a110JIHUTEb HA3BIBAETCS TTapaMeTpoM THTa. Kak ToibKo
BBI €0 OIIPE/IEJINIIN, MOKETE IPUMEHATD €ro s yKa3aHusl TUIIa J000ro
rnapameTpa Wi 3HaueHus, BKIIoUas Bo3BpaiaeMoe (GyHKInell 3HaueHue.
ITpu HEOOXOANMOCTH MOKHO 33/IaTh HECKOJIBKO [TAPAMETPOB THIIA, BITMCAB
MX B YIJIOBBIX CKOOKAX Uepes 3arsTyIo.

27.2. YHnBepcanbHble TUMbl

B pomosiHeHe K yHUBEPCAIBHBIM (DYHKIIUSIM YHUBEPCAJIbHbIE MA0IOHbI
MO3BOJISTIOT CO3/IaTh YHUBEPCAJIbHBIE TUITHI JaHHBIX. K yHUBEpCaIbHBIM
THUIIAaM OTHOCATCS, HAIIPUMED, YIOMSAHYTBIC PaHee MACCUBBI U CJIOBAPH.

Cosmanm yHUBEPCATbHYIO KOJUTEKITHIO Stack (cTek). PazpabaThiBaeMblil
CTEK — 9TO YIOPSIIOUEHHAS KOJUIEKITUS 9JIEMEHTOB, TOA0GHAS MACCUBY, HO
€O CTPOTUM HAOOPOM JIOCTYITHBIX OTIEPATHIL:

Q wmetoz push() CIAYKUT 15T TOOABJICHS JIEMEHTa B KOHEI[ KOJLTIEKITHN;

a Meroz pop() CJIYJRUT JIs1 BO3BPallleHWA 9JIEMEHTA U3 KOHIla KOJIJIEKIITU
C yZlaJIEeHNEM €ro oTtyza.

Hukakux mHbIX AOCTYITHBIX onepaunﬁ JUISI B3AMMOJIEMCTBUSI CO CBOUMHU
JJIEMEHTaMU CTEK He ITOJ/IEPKNBAECT.

B nepByio oyepenp co3paauM HeyHUBEPCAJIbHYIO Bepcuio Tuna (JIuc-
tunr 27.3).

Jiuctuur 27.3

1 struct IntStack {

2 var items = [Int]()

3 mutating func push(item: Int) {
4 items.append(item)

5 }

6 mutating func pop() -> Int {

7 return items.removelLast()
8 }

9 3}

Jauublii Tu obecrieunBaeT paboTy HCKIIOUYUTETHHO CO 3HAYCHUSIMU THUIIA
Int. B kauecTBe XpaHUIIMINA 9JIeMEHTOB UCIIOJIb3yercs MaccuB [Int]. Cam
TUII LIS B3aUMOIENCTBUSI ¢ SIeMEHTaMI KOJLJIEKIINHU [IPEL0CTABIISIET HaM
00a OIMCaHHBIX paHee MeTo/Ia.
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HezmocraTkoM co31aHHOTO THTIA SIBJISIETCS €70 OTPAHUYEHHOCTD B OTHOIIIE-
HUU THTIA UCTIOJIb3YEeMOT0 3HaueHus. PeasinsyemM yHUBEPCATBHYIO BEPCHUIO
THUIIA, MO3BOJIAIONIYI0 paboTaTh ¢ JIOOBIMU OXHOTHITHBIMU 3JIEMEHTAMU
(smactunr 27.4).

JNuctuur 27.4

1 struct Stack<T> {

2 var items = [T]()

3 mutating func push(item: T) {
4 items.append(item)

5 }

6 mutating func pop() -> T {

7 return items.removelLast()
8 }

9 1}

YHI/IBepCB.]IbHaH BeEpCcuAa OT/INYAECTCA OT HeyHI/IBepCaJIbHOI'/JI TOJIBKO TEM,
YTO BMECTO YKa3aHUA KOHKPETHOTIO TUIIA JJAHHDBIX 3a1a€TCA 3aIllOJIHUTEIb
MMEHU THUIIA.

CosziaBast HOBYIO KOJUIEKITHIO THTIA Stack, B YIJIOBBIX CKOOKaX HEOOXOANMO
YKa3aTh THUII JAHHBIX, TOCJIE YeTO MOKHO UCIOIH30BAThH ONMUCAHHbIE METO-
Bl 1711 Mo UKaIuy Xpanuiuiia (Juctuar 27.5).

Jinctmur 27.5

1 var stackOfStrings = Stack<String>()
2 stackOfStrings.push("uno"
3 stackOfStrings.push("dos")
4 let fromTheTop = stackOfStrings.pop()

B xonnexiuro tnma Stack<String> ObLIN lIO6aBJ16HbI JIBa 9JIeMeHTa 1 y/1a-
JICH OJWH.

Mbi MOsKeM 10paboTaTh OMMCAHHBIN TUIT JAHHBIX TAKUM 06Pa3oM, 4TOObI
[IPH CO3/IAaHUH XPAHIJTUIIA He OBLITO HEOOXOIMMOCTH YKA3bIBATH TUTI 3JIEMEH-
TOB cTeka (ymetunr 27.6). [l peasn3ariiy aTol 33141 OTUIIEM WHUTIAA-
JIM3ATOP, IPUHUMAIOIIHI B KAUECTBE BXOIHOTO APIYMEHTA MACCUB 3HAYEHHUIA.

JNinctuur 27.6

1 struct Stack<T> {

2 var items = [T]()

3 init(){}

4 init(_ elements: T...){
5 self.items = elements
6 ¥
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7 mutating func push(item: T) {
8 items.append(item)

9 }

10 mutating func pop() -> T {

11 return items.removelLast()
12 }

13 }

14 var stackOfInt = Stack(1, 2, 4, 5)
15 var stackOfStrings = Stack<String>()

Tak Kak Mbl OOBSIBIIN COOCTBEHHBI MHUIIUATU3ATOP, TPUHUMAIOIIUI
BXO/IHOW MapaMeTp, AJs coOXpaHeHusT (GPYHKIIMOHATbHOCTH MPUTILIOCH
OIIMCATD TAKXKe IIyCTONH MHUIMATIN3ATOP.

Terepb MBI MOKEM HE CO3/aBaTh CTeK Ge3 yKa3aHUsl THUTIA HJIEMEHTOB,
a MPOCTO IepesiaTh 3HAUYCHUST B KaueCTBe BXOAHOIO apryMeHTa B UHIINA-
JIN3aTOP THUIIA.

27.3. OrpaHunyeHus tTuna

WNnorga GeIBaeT 1MosIe3Ho yKasaTb OIpe/ieJIeHHbIC OTPAHNYEHNS, HAKJIa/[bl-
BaeMble Ha TUIIBI JAHHBIX YHUBEPCAJIHHOTO nrabsona. B kauectse mpuMepa
MBI YK€ pacCMaTpUBaJIv TUII JaHHBIX Dictionary, rie ayda Kiioya cyle-
CTBYET Tpe6OBaHI/IeI TUII JJAHHBIX JOJIKEH COOTBETCTBOBATDH IIPOTOKOJLY
Hashable.

YHuBepcanbHbie MA0JIOHBI TTO3BOJISIIOT HAKJIA/IBIBATD OTIPE/IeTIEHHbIE TPe-
GOBaHUs U OTPAHUYECHUS HA TUI JaHHBIX 3HaUYeHMsI. Bbl MOKeTe yKasaTh
CIMCOK TUTIOB, KOTOPBIM JIOJIZKEH COOTBETCTBOBATH TUT 3HAaYeHUsI. Ecim
3JIEMEHTOM 3TOT'O CIIUCKA SIBJIAETCS TPOTOKOJI (KOTOPBIN TakkKe SBJIACTCS
TUIIOM JIAHHBIX ), TO IIPOBEPSIETCS COOTBETCTBUE TUIIA 3HAYEHUS JAHHOMY
IIPOTOKOJIY; €CJIM TUIIOM SIBJISIETCS KJlacc, CTPYKTypa UK IepedrcyIeHns,
TO IIPOBEPAETCS, COOTBETCTBYET JIX TUIL 3HAYCHU JAHHOMY THUILY.

Jliist onipeie/ieHust OrpaHUYeHUE HE0OXOAUMO MEPEIATh MEPEUEHb UMEH
TUIIOB Yepe3 ABOCTOUNE MTOCJIE 3AMOTHUTEIA UMECHY TUTIA.

Peanusyem GyHKITNIO, TPOU3BOASIILYIO TOUCK JIEMEHTA B MACCUBE U BO3-
BpAIIAoILyIO ero NHeKC (JucTuHr 27.7).

MPUMEYAHUE [ns obecneuyeHnst dyHKLUMOHANA CPpaBHEHUS ABYX 3Ha4eHui B Swift
CyLlecTByeT creumansHbii npoTtokon Equatable. OH 0bsi3biBaeT noaaepXvBatoLLmin ero
TUMN AaHHbIX peann3oBaTh (GYHKLMOHAN CPaBHEHWS ABYX 3HAUEHUIA C MOMOLLBIO OMNepaTo-
poB paBeHCTBa (==) v HepaBeHcTBa (!=). ipyrMMu cnosamu, ecnun TMn AaHHbIX noaaep-
)KMBaET AaHHbIV NPOTOKO, TO €ro 3Ha4YEHWsI MOXXHO CPaBHMBaTb Mexay Co6oM.
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JNnctuur 27.7

1 func findIndex<T: Equatable>(array: [T], valueToFind: T) -> Int? {
2 for (index, value) in array.enumerate() {

3 if value == valueToFind {

4 return index

5 ¥

6 }

7 return nil

8 }

9 var myArray = [3.14159, 0.1, 0.25]

10 let firstIndex = findIndex(myArray, valueToFind: ©.1) // 1
11 let secondIndex = findIndex(myArray, valueToFind: 31) // nil

[TapameTp Tuma 3anuchiBaeTcs Kak <T: Equatable>. TO O3HAYAET «JIfO-
GO THTI, TOIEPAKUBAIOIINIT TPOTOKOJ Equatable». B pesysbrare mouck
B [IEPETAHHOM MAaCCHBE BBITIOJHSIETCsE Oe3 OMIMOOK, TIOCKOJIBKY THII IAHHBIX
Int mo/iepsKMBaeT IPOTOKOJI Equatable, a 3HAUNT, 3HAYCHUSA JAHHOTO THUTIA
MOT'YT OBITh IIPUHATHI K 06paboTKe.

27.4. PaclumpeHuns yHuBepcanbHoro Tmna

Swift mo3BosisieT paciupsiTh OrMcaHHbIe YHUBEPCAIbHbIE TUITBL [1pu aTOM
VMMeHa 3aI0JHATE e, NCITOJIb30BAHHbBIE B OTIMCAHUY TUTIA, MOTYT YKa3bl-
BaTbhCA U B PACIIUPEHUH.

Paciimpum onmucanHbIil patee yHUBEPCATbHbIN THIT Stack, 106aBUB B HETO

BbLIYKCJIIEMOE CBOICTBO, BO3BpAIAollee BEPXHIIT 9IeMEHT cTeKa 6e3 ero
yaanenust (suctudr 27.8).

Nuctuur 27.8

1 extension Stack {

2 var topItem: T? {

3 return items.isEmpty ? nil : items[items.count - 1]
4 }

5}

CnoiicTBo topItem 3a/1eHiCTBYeET 3aMOJHUTEh UMEHN TUTIA T JIJISI yKa3aHUST
TUNa cBoucTBa. /laHHOE CBOMCTBO ABJISIETCSI OII[MOHAJIOM, TaK KaK 3Ha-
YeHue B CTeKe MOKeT OTCYTCTBOBATh. B aTOM ciryuae Bo3Bparaercs nil.

27.5. CBA3aHHbIE TUNbI

HpI/I omnpeaeJeHu IMpoToKoJIa OBIBAaET y]IO6HO HCITIOJIb30BaTh CBA3aHHbIC
TUIIbI, YKa3blBalOlinue Ha HeKOTOprfI, [I0KA HEM3BECTHBIN THUII JJAHHBIX.
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CBsA3aHHbII TUII O3BOJISET 3a1aTh 3all0JHATE/Ib TUIA JAHHBIX, KOTOPDIA
OyZeT MCIONb30BaThCS IPU 3AII0IHeHUU IPOTOKOoMa. DaKTuyecKy THUII
MaHHBIX HE YKA3bIBACTCS JI0 TEX TTOP, MOKa MPOTOKOJ He OyAeT MPUHAT
KaKUM-T1100 0OBEKTHBIM THIIOM.

OrnpeziesinM IpoTOKOJI Container, HCIIOJIB3YIONINI CBSI3aHHbBIN THIT Item-
Type (suctunr 27.9).

Jinctuur 27.9

1 protocol Container {

2 typealias ItemType

3 mutating func append(item: ItemType)
4 var count: Int { get }

5 subscript(i: Int) -> ItemType { get }
6 }

ITpoTokos Container (KOHTEHHED) MOKET ObITh 3aA€HCTBOBAH B Pa3Jiny-
HBIX KOJIJIEKIUSIX, HAIIpUMED B OIIMCAHHOM paHee Thlle KoJUIeKIny Stack.
B arom ciyuae TUm faHHBIX, UCITOIb3yEMBIH B CBOMCTBAX U METOAX MPO-
TOKOJIa, 3apaHee HeM3BECTEH.

Jlnst periernst poOJieMbl HCITOB3YETCsT CBA3aHHbII THIT ItemType, KOTO-
PBIi OTIpeienisieTcs JIUIIb TTPU PUHATUN TTPOTOKOJIA TUTIOM JIAHHBIX.

[TpruMep HPUHATHS IPOTOKOJIA K UCIIOJHEHIIO TUIIOM JaHHBIX Stack rpej-
crasJeH B auctunre 27.10.

Jinctmur 27.10

1 struct Stack<T>: Container {

2 typealias ItemType = T

3 var items = [T]()

4 var count: Int {

5 return items.count

6 ¥

7 init(){}

8 init(_ elements: T...){

9 self.items = elements

10 }

11 subscript(i: Int) -> T {

12 return items[i]

13 }

14 mutating func push(item: T) {
15 items.append(item)

16 }

17 mutating func pop() -> T {

18 return items.removelLast()

19 }
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20 mutating func append(item: T) {
21 items.append(item)

22 }

23 }

Tak kak Tun Stack Terepn moiepskUBaeT IPOTOKOJI Container, B HEM T10-
SIBIJIOCH TPU HOBBIX 3JIEMEHTA: CBOMCTBO, MeTOJI U cabekpunt. KirtoueBoe
CJIOBO typealias yKa3bIBaeT Ha TO, KAKOW THII JAHHBIX SIBJISETCS CBS3aH-
HBIM B ]AHHOM OOBEKTHOM THIIE.

Tak Kax 3aIl0JIHUTEIb UMEHU UCIIOJIb30BaH B Ka4eCTBe TUIIA apTyMeHTa
item cBolicTBa append M BO3BpalllaeMOTO 3HaueHus cabcpuira, Swift Mo-
JKEeT CAMOCTOSITEIbHO OIIPEIeJIUTh, YTO 3AII0OJIHUTE/b T YKA3bIBAeT HA THII
ItemType, COOTBETCTBYIOUINI TUITY JAHHBIX B IPOTOKOJIE Container. IIpu
HTOM YKa3bIBaTh KJIOUEBOE CIOBO typealias He 00sI3aTEIBHO, €CJIU BBI €TO
yIaJIUTe, TO THUII IPOAOJIKUT paboTaTh 6e3 oGOk,



O6paboTka ownbok

O6paboTrka omubOK MoapasyMeBaeT pearupoBaHue Ha BO3HUKAION[HE
B TIPOIIECCE BBITIOJTHEHMSI TPOTpaMMBbl omnOku. HekoTopbie omeparin He
MOTYT rapaHTHPOBATbh KOPPEKTHOE BBITIOJTHEHME BCJIECTBUE BO3HUKAIO-
mUX 00CTOATENBCTB. B 9TOM citydyae oueHb BayKHO ONPENETUTh TIPUUNHY
BO3HUKHOBEHWSI OIUOKU U IPaBUIBHO 00paboTaTh ee, UTOOBI He BHI3BATH
BHE3AITHOTO 3aBEPIIEHIS BCEH TPOTPaMMBI.

B xavectBe nprMepa MOKHO TPUBECTH 3aTch nHGopMaliuu B daiir. [Ipu
HOMBITKE AOCTyTA (aii MOXKeT He CYIIeCTBOBATDH MJIN Y TIOJb30BATES
MOTYT OTCYTCTBOBATb IIPaBa JAOCTYTIA [JIsI 3AIMCH B HETO.

OrsinunrenbHbie 0COOEHHOCTH CUTYAIUH MOTYT TIOMOYb [TPOTPAMME CaMO-
CTOSATESHHO PEIaTh BO3HUKAIOIINE TIPOOTEMBI.

28.1. BblbpacbiBaHMe owmnboK

B Swift st co3manust mepedHst BOSMOXKHBIX OIIMOOK CIIysKAT TIepedncie-
HUISI, T/I€ KKl YJIeH TIePEeUnCIIeHIsT COOTBETCTBYET OT/AE/IBHOI OITIOKeE.
Camo nepeuncienye Ipu 3TOM JIOJIKHO TOJIEPsKUBATD TPOTOKOJ Error-
Type, KOTOPBIi, XOTsI M SIBJISIETCS ITYCTBIM, COOOIIAeT O TOM, YTO JaHHBII
0OBEKTHBII TUTT COAEPKUT BAPUAHTHI OIITHOOK.

He crout co3gaBaTh 0fHO IepeunCIeHNe Ha BCE Caydan KU3HU. [pymmm-
pyiiTe BOZMOKHbBIE OMMOKH 10 UX CMBICITY B PA3JMYHBIX TIEPEUNCTCHUSIX.

B cuepyiomiem npumepe oObsIBISETCS TUIL JAHHBIX, KOTOPbII OIIChIBAET
ombKu B paboTe TOProBoro aBroMara 1o mnpojgake eabl (uerunr 28.1).

Jinctuur 28.1

1 enum VendingMachineError: ErrorType {

2 case InvalidSelection

3 case InsufficientFunds(coinsNeeded: Int)
4 case OutOfStock

5
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Kask/1p1ii u3 4JI€HOB MePeYrCIeHIs] YKa3bIBACT HA OTAEABHBII THIT OITHOKH:
QO HenpaBUJIbHBIN BHIOOD;

Q HeXBaTKa CPEJICTB;

Q OTCYTCTBHE BEIOGPAHHOTO TOBApA.

OubKa Mo3BoJIAET MOKA3aTh, YTO MTPOU3OIILIA KaKasA-TO HeCTaHapTHAast
cuTyaIrus i 0ObIYHOE BBITIOJHEHUE TIPOTPAMMBI HE MOKET [IPOOJIKATHCSL.,
IIpouecc mogBIeHns OIMOKN Ha3bIBAETCS 6bl0pachléanuem owuoxu. s
TOTO YTOOBI BHIGPOCUTH OMMOKY, HEOGXOIMMO BOCIOTB30BATLCS OTepa-
TOpoM throw. Tak, cJaeayomuil Ko Py MOTBITKE COBEPIIUTH TOKYTIKY
BBIOpACHIBAET OIMMOKY O HeoCTaTKe AT MOHET (JiucTrHT 28.2).

JNnctunur 28.2
1 throw VendingMachineError.InsufficientFunds(coinsNeeded: 5)

28.2. ObpaboTka owmnbok

Cam 110 cebe BBIOPOC OIIMOKU He IPUHOCUT KaKUX-Iu00 pe3yisratoB. Bol-
OPOIIEHHYO ONHOKY HEOOXOANMO MEPEXBATUTH 1 KOPPEKTHO 00padoTAaTh.
B Swift cymiecTByer yersipe criocoba 06paboTKI OMNGOK:

Q Ilepenaya ommbku.

Q O6paborka ommnbKK onepaTopom do-catch.
Q IIpeoGpasoBaHue OMIMOKHU B OIILIUOHAL.

O 3amper Ha BHIOPOC ONTHOKHY.

Eciii iput BbI30Be KaKoii-1060 (DyHKIIMU WJIM METOJIa BbI 3HAETE, YTO OH
MOJKET BBIOPOCUTD OIMUOKY, TO HEOOXOAMMO Tepe]l BHI30BOM YKa3bIBATh
KJIFOUEBOE CJIOBO try.

Tenepp pasbepeM Kaskablil 13 cII0co00B 00pabOTKU OUIMOOK.

MNepenayva owmnbKM

ITpu mepemade omubK 610K Koza (HyHKIWMST, METO M MHUITHATIN3ATOP ),
CTaBIINN UCTOYHUKOM OIMUOKH, CAMOCTOATENBHO He 0OpabaThiBaceT ee,
a Iepe/IaeT BBIIIEe B KOJI, KOTOPBII BBI3BAJ JaHHBII GJIOK KOJIa.

IIJIH TOTO 4TOOBI YKasaTb 6]10Ky KO/la, 9TO OH /IOJIKEH I1epelaBaTb BO3-
HHUKaONe B HEM O]_HI/I6KI/I, B peasin3alnum JaHHOTO 6JI0Ka 1I0CJIe CIIUCKA
TIMapaMeTpOB YKa3bIBa€TCA KJIIOYEBOE CJIOBO throws.

B smucrunre 28.3 npusezen npumMep o0bsABIEHUS ABYX (DYHKIHIT, KOTOPbIE
HepeIanT BOSHUKAIOIIIE B HUX OMNOKY BBIIIE,



naBa 28 ¢ Ob6paboTka owmnbok 293

Jinctmur 28.3

func anotherFunc() throws {
// Teno ¢yHKUMM
var value = try someFunc()
/! ...
}
func someFunc() throws -> String{
// Teno ¢yHKUMK
try anotherFunc()
/! ...

VWOoONGOATUNWNR

10 }
11 try someFunc()

ODymukims someFunc () Bo3Bpalaer 3Ha4eHNe TUTIA String, MOITOMY KJIIO-
YeBoe CJIOBO throws yKa3biBaeTCs Mepejl TUTIOM BO3BPAIAEMOT0 3HAYCHNUS.

DyHukiust anotherFunc() B CBOEM TeJie CAMOCTOSITENILHO He BHIOPACHIBAET
OIMOKK, OHA MOKET JIUIIb TIEPEXBATUTD OMIUOKY, BHIOPOIIEHHYIO (DYHKITH-
eii anotherFunc(). J[J1st TOTO 4TOOBI TIEPEXBATUTH ONTHOKY, BBIGPOLIEHHYIO
BHYTPH 6JI0KA KOJIa, HEOOXOAUMO OCYIIECTBIATH BHI30B C TTOMOII[BIO YTIO-
MSIHYTOrO paHee orieparopa try. Biarogaps emy ¢ynkims anotherFunc()
CMOJKET OTPEArnpoBaTh Ha BO3HUKIIYIO OIHOKY Tak, Gy/ITO OHA caMa STBJIsI-
eTCs ee UICTOYHUKOM. A TaK Kak 9Ta (DyHKIIMS TaKKe IoMedeHa KII04eBbIM
CJTOBOM throws, OHa POCTO MePEACT OMMUOKY B BLI3BABIIHIT €€ KOJI.

Ecit pyHKITMS He TIOMeUeHA KJII0UYEBbIM CJI0OBOM throw, TO Bce BO3HUKA-
I0I[e BHYTPH Hee OMIMOKHU OHA J0JKHA 00padaThiBaTh CAMOCTOSITEIBHO.

Paccmorpum ipumep u3 siuctunra 28.4.

Nuctuur 28.4

1 struct Item {

2 var price: Int

3 var count: Int

4

5 class VendingMachine {

6 var inventory = [

7 "Candy Bar": Item(price: 12, count: 7),
8 "Chips": Item(price: 10, count: 4),

9 "Pretzels": Item(price: 7, count: 11)
10 1

11 var coinsDeposited = ©

12 func dispenseSnack(snack: String) {

13 print("Dispensing \(snack)")

14 }

15 func vend(itemNamed name: String) throws {
16 guard var item = inventory[name] else {

17 throw VendingMachineError.InvalidSelection
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18 }

19 guard item.count > @ else {

20 throw VendingMachineError.OutOfStock

21 }

22 guard item.price <= coinsDeposited else {

23 throw VendingMachineError.InsufficientFunds(coinsNeeded:
item.price - coinsDeposited)

24 }

25 coinsDeposited -= item.price

26 --item.count

27 inventory[name] = item

28 dispenseSnack(name)

29 }

30 }

CrpykTypa Item ONMCHIBAET OJIHO HAMMEHOBAHWE MTPOAYKTA U3 arTiapaTa
o mpojaxe efbl. Kiace VendingMachine onmceIiBaeT HEMTOCPECTBEH-
HO cam ammapat. Ero cBoiicTBO inventory gBisieTcst cioBapeM, cojiep-
JKaluM MHGOPMAIMIo 0 HAJUYUU olIpe/iesleHHbIX ToBapoB. CBolicTBO
coinsDeposited yKasbiBaeT Ha KOJIMYECTBO BHECEHHBIX B aliapar MOHET.
Metox dispenseSnack() coobiiaer o TOM, 4TO anmapar BblAaeT HEKUI
ToBap. Meroji vend () HEMOCPECTBEHHO 0OCTYKUBAET TIOKYIIKY TOBapa
yepes alapar.

[Ipu onpeniesteHHBIX yCAOBUSAX (3aMTPOIIEHHBIN TOBAP HEAOCTYIIEH, eT0 HET
B HAJIMYMUU WJIM KOJIMYECTBA BHECEHHBIX MOHET HEJIOCTATOYHO /LIS ITOKYII-
K#) MeToJ vend () MOKET BBIOPOCUTD omn61<y, COOTBETCTBYIOILYIO IIepe-
yrcieHnio VendingMachineError. Cama peanusanus MeTo1a UCIOJIb3yeT
oreparop guard LA peajnsalny MpekAeBPeMEHHOT0 BbIX0/[a C IIOMOIIBIO
omeparopa throw. OmepaTop throw MTHOBEHHO U3MEHSIET X0/ PabOTHI IIPO-
TPaMMBI, B PE3YJbTE BBIOpaHHBIN MIPOAYKT MOJKET OBITDH KYILJIEH TOJIbKO
B TOM CJIy4ae, €CJIU BCE YCIOBUS IMTOKYITKN BBITTOJTHAIOTCS.

Tak kak MeTo; vend () Tepejaer Bce BOSHUKAIOIIME B HEM OIINOKHU BbI3bI-
BaIOIIEMY €r0 KOy, TO HeOOXOAUMO BBITIOJHUTD JaIbHEHIITYI0 06paboTKy
ombOK ¢ MOMOIIBIO o1leparopa try uin do-catch.

PeanmzyeM (pyHKITNIO, KOTOpPasi B aBTOMATHIECKOM PEKIME MBITACTCS TTPH-
obpecTr Kakoii-mbo Toap (suctuHr 28.5). B maHHOM TIpuUMepe CJIoBaph
favoriteSnacks comep/RUT yKazaTesab Ha JTIOOUMOE OII0/I0 KaskI0TO W3
TPeX YeJoBeK.

Jinctmur 28.5

1 let favoriteSnacks = [
2 "Alice": "Chips",

3 "Bob": "Licorice",
4

"Eve": "Pretzels",
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5]

6 func buyFavoriteSnack(person: String, vendingMachine:
VendingMachine) throws {

7 let snackName = favoriteSnacks[person] ?? "Candy Bar"

8 try vendingMachine.vend(itemNamed: snackName)

9 }

Cama dyHKIust buyFavoriteSnack() He MOKET BBIOPOCHTD OITHUOKY, HO
TaK KaK OHa BLI3BIBAET METOJ vend (), JIJsI TIepeadr OMMUOKY BhITIE He-
06XO0/IMMO UCTIOIb30BATH OTIEPATOPHI throw 1 try.

OnepaTtop do-catch

Boibpoc 1 nepezaya ommboK BBEPX B KOHIIE KOHIIOB JI0JIKHA BECTH K MX
06paboTKe TakuM 06pa3oM, YTOOBI HTO MTPUHECIIO OTPEAETEHHYIO MOJIb3Y
MOJIb30BATEI0 U pazpaboTyuky. /lJist aTOro BBl MOXKETE 3a/1efiCTBOBATH
orneparop do-catch.

CUHTAKCUC
do {
try wumaBbi3biBaemorobsioka
} catch wabnoHl {

// kog...
} catch wabnoH2 {

// kog...
}

Onepatop coaepxuT 6510k do v npomsBosibHOe KonnyecTBo 6n1okoB catch. B 6noke do
[IO/KEH COAEPXKATbCA BbI30B (PYHKLMU MM MeToAa, KOTOpbIe MOryT BbIGPOCUTL OLUMOKY.
BbI30B OCyLLeCcTBNAETCS C NOMOLLbIO onepaTopa try.

Ecnu B pe3ynbTaTte Bbi3oBa 6bina BbibpolueHa owmnbka, To AaHHas owmbka cpaBHUBaETCA
¢ wabnoHamm B 6r1okax catch. Eciv B 0AHOM M3 HWX HaMAEHO COBMAAEHWE, TO BbIMOSIHSI-
€TCsl KoA M3 AaHHOro 61oKa.

Bbl MOXETe MCMosb30BaTh KOYEBOE CIOBO Where B LWabioHax yCnoBui.

Brok catch-6110k MOXHO 3aZ1eiicTBOBaTh 6e3 yka3aHusi WwabnoHa. B 3ToM criyyae AaHHbIN
610K COOTBETCTBYET Nto60M OWKMBKe, a caMa olwmbka ByaeT HaxoAMTbCS B JTOKaNbHOM
nepemMeHHOI error.

Hcnonbayem oniepatopa do-catch, 4To0bl IiepexBaTUTh 1 06paboTaTh BO3-
MOsKHBIe omuOKK (uctunr 28.6).

Jiuctunur 28.6
1 var vendingMachine = VendingMachine()

2 vendingMachine.coinsDeposited = 8
3 do {
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try buyFavoriteSnack("Alice", vendingMachine: vendingMachine)
} catch VendingMachineError.InvalidSelection {

print("Invalid Selection.")
} catch VendingMachineError.OutOfStock {

print("Out of Stock.")
} catch VendingMachineError.InsufficientFunds(let coinsNeeded) {
10 print("HegocTaTouHo cpeacTB. [oxanyiicTa, BHecuTe ewe \
(coinsNeeded) moHeT(bl).")

Vo NGOUuA

11 }
12 // BbiBOAMT "HepocTaTo4HO cpeacTB. loxanyicTa, BHecuTe ewe
2 moHeT(bl)."

B npuBenennom npumepe dynkiusg buyFavoriteSnack() BbI3bIBaeTCs
B O6s10ke do. IToCKOJIbKY BHECEHHOI CyMMbI MOHET He XBaTaeT JJIst [IOKYITKN
JIEOOMMOIL CJTafiocTl TIOKymaTe st Alice, BO3BpalaeTcst onimOKa U BbIBO-
JIUTCSI COOTBETCTBYIONIEE ATOH OMUOKe cOOOIIIEHIE.

MNpeobpasoBaHmne oWnbKM B ONUMOHan

st npeo6pasoBaH1/1${ Bb16p01ueHHof/’1 OIMOKY B OIIMOHAIBHOE 3HAUCHUE
HCITOJIb3YeTCsT OMepaTop try, a TouHee, ero (opma try?. Ecau B aToM
cjy4dae BbI6paCbIBa8TC§I ommbKa, TO 3HAUYCHIE BBIPpQKEHU BBIYNCJIACTCA
Kak nil.

Paccmotpum nipumep u3 auctunra 28.7.

Jinctuur 28.7

1 func someThrowingFunction() throws -> Int {
2 /] ...

3}

4 let x = try? someThrowingFunction()

Ecau dysK1ust someThrowingFunction() BEIOPOCUT OMUOKY, TO B KOH-
CTaHTE X OKayKeTC 3HayeHnue nil.

3anpeT Ha nepeaadvy owmbKu

B HEKOTOPBIX CUTyaIUIX MOKHO OBITH YBEPEHHBIM, 4TO OJIOK KO/ BO
BpeMsi MCIIOJIHEHUS He BBIOpocUT ommnoOKy. B aToM ciryyae HeoOX0AuMO
HCIOJIb30BaTh OMEPaTop try!, KOTOPHIH cOOOIIAeT 0 TOM, YTO JaHHBIN
6JI0K TapaHTUPOBAHHO HE BHIOPOCUT OIMUOKY, — HTO 3aMPEIIACT Tepeady
OIIMOKHY B LIEJIOM.

Paccmotpum nipumep us auctuara 28.8.
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Jinctuur 28.8
1 let photo = try! loadImage("./Resources/John Appleseed.jpg")

Oyukiust loadImage () IPOU3BOIUT 3arPy3Ky JIOKAJIbHOTO H300PaKeHUS,
a B CJTy4ae ero OTCYTCTBUs BBIGpachiBaeT ommOKy. Tak Kak yKasaHHOE B HEil
n300paskKeHue ABJIAETCS YacThio pazpabaTbiBaeMOil BAMU ITPOrPaMMbI 1 Ta-
PaHTHUPOBAHHO HAXOUTCS TI0 YKa3aHHOMY afIpecy, C TTIOMOIIBIO oTlepaTopa
try! 11e71ec006pa3Ho OTKIIOUNTE PEKUM TIEPEIadn OMMOKH.

BlebTe BHUMaTEJIbHDI: €CJIN I1TPU 3allPpEeTE 1epeadn omubxu 610K KO/1a BCe
XKe BbI6pOCI/IT €e, TO Ballla ITporpaMMa SKCTPEHHO 3aBEPIINUTCA.

28.3. OTNOXEHHble EUCTBUA MO OUYUCTKE

Swift nossoJisieT onpeaenanTb 6J0K KOJa, KOTOPbIA OYAeT BbIIOJHEH JIUIIb
10 3aBEPIICHIH BBITIOJTHEHUSI TEKYIIei yacTu mporpamMMsbl. 11 aToro
CILYKUT orepaTop defer, KOTOPbIH COAePKUT HAGOP OTJIOKEHHBIX BbIPa-
skernil. C ero MoMOILIbI0 BbI MOKETE BBIIIOJIHUTD HEOOXOAUMYIO OUUCTKY
HE3aBMCUMO OT TOTO, KaK IIPOU30MIET BHIXO U3 JAHHOW YaCTH IPOTPAMMBIL.
Oryo)eHHble JeHCTBUS BBIIIOJHSIIOTCS B 0OPaTHOM MOPAJIKE, TO €CTh

BHauaJIe BBINOJHAETCA OJIOK IocJjieHETO oIlepaTopa defer, 3aTeM Ipena-
ImocjaeaHero u T. .

PaccMoTpuM npuMep MCI0JIb30BaHUs OJIOKA OTJOKEHHDIX JeHCTBUI
(smctunT 28.9).

Jiuctunr 28.9

1 func processFile(filename: String) throws {
2 if exists(filename) {

3 let file = open(filename)

4 defer {

5 close(file)

6

7 while let line = try file.readline() {
8 // paboTta c ¢ainom.

9 ¥

10 }

11 }

B nanrom npumepe orepatop defer mpocTo obecriednBaeT 3aKpbITUE OT-
KPBITOTO paHee daiia.



HeTpuBuanbHoe
NCNosIb30BaHUE
onepaTopoB

Patiee BbI yke TTO3HAKOMUJIHCEH € OOJBITIM KOJTUIECTBOM OTIEPATOPOB,
KOTOpbIe mpetocTaBiisieT Swift. OHaKO BO3MOKHA CUTYAIUsT, B KOTOPOI
JUIST BAIX COOCTBEHHBIX OOBEKTHBIX TUIIOB IJAHHBIX 9TH OIIEPATOPHI OKa-
JKyTest GecrioiesHpIMI. B TakoM cirydae BaM mOTpeGyeTcst CaMOCTOSTETHHO
CO3/IaTh CBOM peajn3allNU CTAHAAPTHBIX OMEPATOPOB UJIU TOJHOCTHIO
HOBBIE OTIEPATOPDI.

29.1. OnepaTopHble QyHKLUNN

C moMoIs0 omepaTopHbIX (YHKITUI BbI MOKETE 0OECIEUNTDH B3AMMO-
nelicTBre cOOCTBEHHBIX OOBEKTHBIX TUITOB TIOCPEACTBOM CTaHAAPTHBIX
ornepatopoB Swift.

IIpeanoIoxuM, 4TO Bbl Pa3paboTaiu CTPYKTYPY, OIMCHIBAIOLIYIO BEKTOP
Ha 1iockocTu (uetuHr 29.1).

Juctuur 29.1

1 struct Vector2D {
2 var x = 0.0, y = 0.0

3}

CBoticTBa x U y TTOKa3bIBAIOT KOOPAMHATH KOHEUHOW TOYKW BEKTOPA.

Havasbiast Touka Haxoaurcest in6o B Touke ¢ koopauHaramu (0,0), 1160
B KOHEUHOI TOYKE MPEILIYTIET0 BEKTOPA.

Ecam mepesr BaMu BO3HUKHET 3aj1a4a CJIOKUTD /[BA BEKTOPA, TO TIPOIIE
BCETO BOCTIOJIB30BATLCS OTIEPATOPHON (DYHKITHEN U CO3aTh COOCTBEHHYIO
peayu3aiuio onepaTopa cJaoKeHus (+), Kak MoKa3aHo B JucTunre 29.2.
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Jinctuur 29.2

1 func + (left: Vector2D, right: Vector2D) -> Vector2D {

2 return Vector2D(x: left.x + right.x, y: left.y + right.y)
3}

4 let vector = Vector2D(x: 3.0, y: 1.9)

5 let anotherVector = Vector2D(x: 2.0, y: 4.90)

6 let combinedVector = vector + anotherVector

3nech omepaTopHas (GYHKIMS Ope/ieieHa ¢ UMEHEM, COOTBETCTBYIONIM
oreparopy caosxkeHus. Tak Kak olepaTop CJA0KEHMs ABJIAETC OMHAPHBIM,
OH JIOJIKEH TPUHUMATH JIBA 33/IaHHBIX 3HAUEHUS 1 BO3BPAIATh PE3yJIbTaT
CJIOKEHUSI.

CI/ITyaHI/IH, Korga HECKOJIbKO 00BEKTOB UMEIOT O/ITHO 1 TO K€ UM, B Swift
HOCHUT UM nepes3azpy3Ku. C JAaHHBIM ITOHATHUEM Mbl YK€ HEOJHOKPaTHO
SHAKOMMJIMCD B XO/I€ UTEHNA KHNUIT'U.

MNpeduKCcHbIE M NOCTMUKCHBIE ONepaTopbl

Omneparop CI0KeHUsI SIBJISIETCS] OUHAPHBIM WH(MUKCHBIM, TO €CTh OH CTa-
BUTCSI MEXKIY ABYMs ornepaHaamMu. [loMnMo HHPUKCHBIX 0mepaTopoB
B Swift cymecTByioT npedukcHbie (MPeIIIeCTBYIOT ONEPAH/IY) U TTOCT-
(bukcHBIE (CTEMYIOT 32 OTIEPAHIOM ) OIIEPATOPBI.

[lng mepesarpysku npeduKCcHOTO MM TOCTHUKCHOTO oTlepaTopa rmepes
00BbABJIEHEM OIIEPATOPHOI (DYHKIMU HE0OXOMMMO yKa3aTh MOAUDUKATOP
prefix nian postfix COOTBETCTBEHHO.

Peanusyem nipeuKCHBIN OMTepaToOp YHAPHOTO MIUHYCA JIJIST CTPYKTYPBI
Vector2D (smuctunr 29.3).

Jiuctmur 29.3

1 prefix func - (vector: Vector2D) -> Vector2D {
2 return Vector2D(x: -vector.x, y: -vector.y)
3}

4 let positive = Vector2D(x: 3.0, y: 4.90)

5 1let negative = -positive

6

// negative - sk3emnnsp Vector2D co 3HayeHusmu (-3.0, -4.0)

Bnaromaps cospanuio onepaTopHol (yHKIIMN MBI MOXKEM MCIIOTIb30BaTh
YHAPHBIA MUHYC JIJIST TOTO, YTOOBI PA3BEPHYTh BEKTOP OTHOCUTEIHHO Ha-
yaja KOOpAWHAT.
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CocTaBHOM onepaTop Np1cBanBaHUS

B cocraBuBIX omepaTopax mpucBanMBaHUS ONMEpaToOp MprUcBanBaHUS (+)
KOMOUHUPYETCS ¢ APYTUM onepaTopoM. [jist iepe3arpysku coOCTaBHbBIX
OTIepPaTOPOB B OMEPATOPHOU (DYHKIIMY TIEPBbIi TIepeaBacMblil apryMEHT
HEeOOXOMMO CIeJIaTh CKBO3HBIM (inout), Tak Kak MMEHHO €r0 3HAueHUe
Gy/IeT MEHSITHCS B XO/I€ BBITOJIHEHUS (DYHKITUH.

B muctunre 29.4 npuBenen npumep peaqusaluy COCTABHOTO OllepaTopa
PUCBANBAHI-CJIOKEHNS 71T 9K3eMILIIPOB THTA Vector2D.

JNinctuur 29.4

1 func += (inout left: Vector2D, right: Vector2D) {
2 left = left + right

3}

4 var original = Vector2D(x: 1.0, y: 2.0)

5 let vectorToAdd = Vector2D(x: 3.0, y: 4.9)

6 original += vectorToAdd

7 // original Tenepb umeeT 3Ha4yeHua (4.0, 6.0)

Tax xak omepatop CI0KeHUS OBLI OOBABIICH panee, BaM HET HY’K/IbI peasn-
30BbIBATh €ro B TeJjle JaHHOI (byHKuI/H/I. Br1 Moskere IIPOCTO CJOKUTD 1BA
3HaueHud Tuia Vector2D.

OGparure BHUMaHUE, 4TO IEPBBII BXOJHON apryMeHT (DYHKIIUU SBJISIETCST
CKBO3HBIM.

OnepaTtop 3KBMBANEHTHOCTU

[Monb3oBaTeIbCKIE OGBEKTHBIE TUIIBI HE COAEPIKAT BCTPOCHHON peai-
3aIUU ONEPAaTOPa IKBUBAJIEHTHOCTHU, TI09TOMY YTOOBI CDABHUTD JIBA 9K-
3eMTILIsIPa, HEOOXOMMMO TIEPE3arpy3uTh JaHHBII OTIepaTop ¢ TTOMOTIBIO
OTIepaTOPHON (DYHKITUN.

B criemytoriiem mpuMepe TpuBe/ieHa Pean3aliisi OrepaTopa SKBUBAJIEHT-
HOCTH U OTlepaTtopa HedKBuBaIeHTHOCTH (JucTur 29.5).

Jiuctuur 29.5

1 func == (left: Vector2D, right: Vector2D) -> Bool {
2 return (left.x == right.x) && (left.y == right.y)
3}

4  func != (left: Vector2D, right: Vector2D) -> Bool {

5 return !(left == right)

6 }

7 let twoThree = Vector2D(x: 2.0, y: 3.0)
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8 let anotherTwoThree = Vector2D(x: 2.0, y: 3.0)

9 if twoThree == anotherTwoThree {
10 print("3Tu gBa BeKkTOpa SKBUBANEHTHbI. ")
11 }

12 // BbiBOAMT "3TM ABa BeKTOpa SKBWBANEHTHbI."

B oneparopnoii hyHKIIMK == MBI Peajin3yeM BCIO JIOTUKY CPaBHEHUS JABYX
9K3eMILIAPOB THIIA Vector2D. Tak kak nanHag yHKINS Bo3BpaiiaeT false
B CcJIy4ae HEOKBUBAJEHTHOCTU OIIEPATOPOB, MBI MOKEM HMCIIOJIb30BATh €€
BHYTPU COOCTBEHHON peain3aliii Oreparopa He9KBUBAIEHTHOCTH.

29.2. MNonb3oBaTenbCkme onepaTopsbl

B zpomosiHeHre K cTaHZapTHBIM OllepaTopaM A3bika Swift Bbl MoskeTe orpe-
nesathb cobcrsennbie. COOGCTBEHHBIE ONEPATOPhI OOBSBIAIOTCS € IIOMOIIBIO
KJTIOUEBOT0 CJIOBa operator u Moau(uKaTopoB prefix, infix u postfix,
pyuYeM BHavaje HeoOX0AUMO 00bsBUTH HOBBII OIIEpaTop, a ysKe OTOM
3a/I1aBaTh €ro HOBYIO PeaJIM3alliio B BUJIE OMEPATOPHOM (QyHKITNY.

B crexytomem npuMepe peaansyeTcst HOBBIH OIepaTop +++, KOTOPBII CKIIa-
JIBIBAET 9K3EMILISIP THIIA Vector2D caM ¢ coboil (siuctunr 29.6).

Jnctunur 29.6

1 prefix operator +++ {}

2  prefix func +++ (inout vector: Vector2D) -> Vector2D
3 A

4 vector += vector

5 return vector

6 }

7 var toBeDoubled = Vector2D(x: 1.0, y: 4.0)

8 let afterDoubling = +++toBeDoubled

9 // toBeDoubled Tenepb uMmeeT 3HayeHusa (2.0, 8.0)

10 // afterDoubling Takxe umeeT 3HayeHus (2.0, 8.0)
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