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BBepeHue

Ha eskeroinoit BceMupHOii KoH(pepeHInu pa3paboTuNKOB Ha TIaThopmMe
Apple (Worldwide Developers Conference, WWDC) 2 utonst 2014 roza
«s1609HAsST> KOMIIAHUS TPUATHO yauBuia iOS-0611ecTBEHHOCTD, TIPe-
CTaBUB HOBBIN SI3BIK ITPOTPAMMHUPOBAHUSI, OJYYUBIINN Ha3zBanue Swift.
ITO cTasIo GOTBITON HEOKUAAHHOCTHIO: MAKCUMYM, HA YTO PACCUUTHIBAIII
pa3pabOTYNKH, MTPUBBIKIIHE K TEMEPD YIKE YXOAIIEMY B TIPOTILIOE SI3BIKY
Objective-C, — 210 0630p HOBBIX Bo3MoskHOCTel i0S 8 1 HOBbIE IIpH-
KJIQ/IHbIE [TPOrPaMMHbIe UHTEP(ENCHI 1J1s1 paboThl ¢ HuMu. OTPaBUBIIICH
OT TITOKA, Pa3paboOTYNKY MOACTYIIINCH K Swift, n3ydas u, KOHEUHO Ke,
KpUTHKYs ero. Bee 10 Bpemst Swift aktusHo passuBascs. U Bot Tenepb
oanospemento ¢ i0S 11 BblnuIa yike ueTBeprasi Bepcust s3blka [porpam-
MHUPOBAHUS, TIPUBHOCSIIAS B HETO MHOTO HOBOTO ¥ MHTEPECHOTO.

Ecui BbI KOrma-1n60 mucanu npuioskerus Ha ssbike Objective-C, 10 10-
ciie usyuenust Swift ¢ ero MHOrOOOpasueM BO3MOKHOCTE BbI, BEPOSITHO,
3aXOTHUTE TEPENNCcaTh CBOW MPUIOKEHNS HA HOBOM S3bIKe TIPOTPAMMU-
posanus'. ITocse Bhixoga Swift MHOrKe pazpabOTUYNKK IO UMEHHO
0 ATOMY IyTH, MOHUMas, 4TO B OyyiieM HanGosbiiee BuuManue Apple
OyeT yaeTsTh PA3BUTHIO HOBOTO s3bIKa. BoJstee Toro, Swift cTam mepBoit
pas3paboTkoit Apple ¢ OTKPBITBIM MCXOHBIM KOJIOM, YTO TOBOPHUT O CKO-
POM BHEJIPEHUU €T0 TONAEPKKY U IPYTUME ONEPAIMOHHBIMU CUCTEMAMM
(xaem nopgepaxkn Windows)?.

' Swift B sHaunTenbHoil Mepe oranyaercs ot Objective-C B cTOPOHY HOBBIIIEHMST
yao6erBa mporpamMmupoBanus. OHAKO B PEIKUX CydasiX IpH pazpaboTke
IIPOTPaMM BaM, BO3MOJKHO, IIPHJIETCS] UCIIONIb30BATh BCTABKY, HAIIMCAHHBIE HA
Objective-C.

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

Swift — 910 OBICTPBIIL, COBPEMEHHBII, GE30IACHBII U YIOOHBII A3BIK IIPO-
rpaMmMupoBaHs. C ero HOMOIIBIO TIPOIeCC CO3/[aHNs IPOTPAMM CTAHOBUT-
csl 04eHb TMOKUM ¥ TIPOYKTHBHBIM, TaK Kak Swift BoGpas B cebst mydtiiee
u3 Takux a3bikoB, kak C, Objective-C u Java. Swift Ha peakoctsb yapobeH
JUTSI M3yUeHUs], BOCTIPUATHSA U 4TeHus kopa. OH nMeeT KpaifHe HepcIek-
TUBHOE OyyIiee.

N3ydag aToT 3aMevaTesabHbIN S3bIK, BBl yIUBUTECH, HACKOJILKO IIPEBOC-
XOJIUT OH JIpyTrue sI3bIKU ITPOTPAMMUPOBAHUS, HA KOTOPBIX BbI IUCAJIN
mporpaMMBbl paree. ETo mpocToTa, TaKOHMIHOCTD ¥ HEBEPOSTHBIE BO3MOXK-
HOCTH IIPOCTO MOPA3UTEJIbHbI!

SIsbik Swift cozman moMHOCTBIO ¢ HyJIst U 00J1a4aeT PALOM 0COOEHHOCTEI.

CoBpeMeHHOCTb

Swift siBaisteTcst pe3yIbraToM KOMOWHAITUE MTOCTIEAHUX U3bICKaHU B 00-
JIaCTU IPOTpaMMUPOBaHWA U OITbITa, ITOJTYYEHHOT'O B ITPOIiecce pa6OTBI 110
CO3IaHMIO TIPOLYKTOB AKOCUCTEMbI Apple.

O6bEKTOOPMEHTUPOBAHHOCTb

Swift — 06 beKTHO-OPHEHTHPOBAHHBIN SI3BIK TPOTPAMMUPOBAHIIS, IPUJIEP-
JKMBAFOIIUIICS TAPAANUTMbI «BCE — 9TO 00beKT>. EC/IN B HACTOSTINIT MOMEHT
JIaHHOE YTBEpsK/eHHe TI0Ka3a/I0Ch BaM HEITOHSATHBIM, He IepesKuBaiiTe: 4y Th
II03Ke MbL ellle BepHeMcs K HeMYy.

L‘|l/ITaﬁeJ'IbHOCTb, 3KOHOMUNYHOCTb U JTAKOHNYHOCTb KOAa

Swift mpocTo cosman m7st TOTO, YTOOBI OBITH YAOOHBIM B paboTe U MaKCH-
MaJbHO MOHATHBIM. OH MMeeT IPOCTON U MPO3PAYHBI CUHTAKCHC, T0-
3BOJISIONIUN COKpaIaTh MHOTOCTPOUYHBIN KO/, KOTOPBIN BBI, BO3MOKHO,
MHCAJIN B IPOTIIIOM, 710 OTHOCTPOYHBIX (a B HEKOTOPBIX CAYYAsTX — OJIHO-
CUMBOJIbHBIX!) BBIPAJKEHUIH.

be3onacHOCTb

B pamkax Swift pazpaGoTUnKK MOMBITAIUCH CO3/IATh COBPEMEHHBIN SI3BIK,
CBOGOHBII OT YI3BUMOCTEN M He TPEOYIONMil U3IUIITHETO HATTPSIKEHIIS
HPOrpaMMUCTA TIPH CO3[IaHIH TTPUIIOKeHuit. Swift mmeet crporyio Tummsa-
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IUIO: B JTI060N MOMEHT BpeMeHH BbI TOYHO 3HAeTe, C 00BEKTOM KaKOT0 THIIA
paboraete. BoJiee TOTO, ITPU CO3AHNHT TPUIOKEHUH BAM TPAKTHIECKH He
TpebyeTCsT IyMaTh O PACXOIYEMO OTIepATHBHON mamMaTh, Swift Bce memaer
3a BaC B aBTOMaTUUECKOM peKUMe.

[Npon3BOANTENBLHOCTb

Swift — o4eHb MOJIOZION SI3BIK, TEM He MEHee 10 MPOU3BOAUTENLHOCTH
pa3pabaThIBAEMBIX TIPOTPAMM OH TIPHOJIIKAETCS (2 B HEKOTOPBIX CIYUAsIX
ysKe 1 0OTOHSIET) KO BCEM U3BECTHOMY «CTAPUUKY» — SI3BIKY TPOTPAMMU-
poBanus C++'.

AKTyanbHOCTb

Swift — cOBpeMEHHBIN A3BIK TIPOTPAMMHUPOBAHUS, U IOITOMY OH JOJIKEH
HOAEPAKUBATH CBOIO PEIYTAIMIO HA IPOTAKEHIH BCErO )KU3HEHHOTO LIUK-
J1a. ITO CTAIO BO3MOKHBIM 6J1arogapsl akTUBHO PACTYILEMY COOOLIECTBY
swift-paspaboTunKoB, Tab-KBaPTUPOIL KOTOPBIX CTaJI OPTaJ Swift.org, Ha
KOTOPOM PasMelIeHbl Bce HeOOXOUMbIE JJaHHbIE O TOM, KaK CTaTh 4JIEHOM
3TOM OBICTPO pacTyiiell ceMbu. JIJIsT PyCCKOSI3BIYHOTO COOOIIECTBA yiKe
CO3/IaHbBI HECKOJIBKO TTPOGHIBHBIX CAWTOB, OIHAM M3 KOTOPBIX SBJISETCS
swiftme.ru.

AT 0COOEHHOCTH AeTAI0T SWift 10-HACTOSIIEMY YANBUATEIBHBIM S3bIKOM
MPOrpaMMUPOBaHUs. A celfyac JIJisi BaC caMOe BPeMsl TIOTPY3UThCS B MUP
Swift: on eme o4eHb 1 OYEHb MOJIOZ, JIIOJEH CO 3HAYNTEIBHBIM OaraskoM
3HAHUI ¥ OTIBITA 32 TIJIeYaMU TT0Ka TIPOCTO He CYIIECTBYET B CUJIY BO3PacTa
sI3bIKA, TI0ITOMY B IIEPCIIEKTHUBE Bbl MOXKETE CTATh OJIHUM U3 HUX.

O KHure

Wcnonp3oBanme cOBpeMEHHBIX CMapT(hOHOB [T PETEHUST BO3HIUKAIOIINX
3a/1a4 CTAJI0 HOPMOH. B ¢Bs3M € 9TMM MHOTHE KOMITAHUHT 06paraoT Bee 60-
Jiee TIPUCTAIbHOE BHUMaHKe Ha obectiedene (pyHKIMOHATBHOTO JI0CTYIIA
K TIpeJJTaraeMbIM UMHU YCJIyTaM TTIOCPEICTBOM MOOMIBHBIX MTPUIOKEHUN
(6yz1b TO OTITUMU3MPOBAHHBIIT MHTEPHET-CANT, OTKPBIBAEMBIiT B Opaysepe,
WK crielnasbHas nporpamma). iOS siBisieTcst OTHON U3 MOy JISIPHENTIINX

! COOTBeTCTByFOHII/Ie TECThI HEPUOANYIECCKU ITPOBOAUT U pa3dMeIlacT Ha CBOEM
nopraje Komianust Primate Tabs — pa3paGoTuuk MOMyJIsIpPHOTO TecTepa Mpous-
soautenbHoctu Geekbench.
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MOOUJIBHBIX OMIEPAIIMOHHBIX CHCTEM B MUPE, U B TAKOI CUTYAIIUH CIIPOC HA
MOOUJIBHOE MTPOTPAMMUPOBAHUE PACTET HEOBIBAIBIMI TEMITAMUL.

JlaHHast KHUTA COMEPIKUT MCUEPITBIBAIONTYIO WHMOOPMAIIHIIO [IJIS BCEX JKe-
JIAIOIIUX HAYYUThCST TPOrPAMMKIPOBATh Ha 3aMedaTeIbHOM si3bike Swift
C LeJIbIo co3anus coOcTBeHHbIX 10S-npunoKkeHnit (B TOM 4nciIe U s
macOS, tvOS u watchOS) uau porpamm 151 onepanuoHHOl CUCTEMBbI
Linux. B Xome uTeHnsT KHUTU BBl BCTPETUTE HE TOJHKO TEOPETHUUECKIE
CBEZIEHNSI, HO U OOJIBIIIOE KOJINYECTBO IIPAKTHYECKUX IIPHMMEPOB U 3aJaHuii,
BBITIOJIHSIST KOTOPBIE BBI YIUIyOUTE CBOU 3HAHUS H3y4aeMOrO MaTepuaa.
HecMoTpst Ha TO 4TO BaM MPEACTOUT TIPOUTH GOJIBINOI My Th, 9T0 OyHeT
MOJIE3HBIN ¥ OUeHb BayKHBIH OMBIT. XOTSI KHUTA [Tpe/IHa3HaYeHa B IEPBYIO
ovepeib HEMOCPECTBEHHO JIJIST M3yUYeHUsT si3bika Swift, BbI mosryunTe He-
KOTOpbIE HauyaJIbHbIE CBEACHUS O IPUHIIAIIAX Pa3padOTKI MOJHOIIEHHBIX
npuaokeHuil. Moxere ObITh yBepeHbl, 9Ta nH(GoOpMaLKsd OyLeT OueHb
oJie3Hou. 1 cumnTaro, 4To KHUTA JACT BaM BO3MOJKHOCTD OCBOUTDH HOBBIN
SI3BIK M B CKOPOM BPEMEHM TIPUCTYITUTh K HAITMCAHIIO COOCTBEHHBIX TTPH-
Joxkenutit st App Store nsim Mac App Store. VI3yuuB s3bIK, B fasibHeliiieM
BbI CMOJKETE CAMOCTOSITEIBHO BBIOPATD, [I7sT KAKOU M1aTGOPMBI CO3/1aBaTh
nporpaMmbl. HecMOTpst Ha TO 4TO B KHUTE MPUBOIUTCS UH(POPMAIIUS
0 paspaboTKe ¥ MO OIIEPALMOHHYI0 ccTeMY Linux, 0CHOBHOH ymop je-
JlaeTcst UMEHHO Ha pa3paboTky Ha maatdopme ot Apple. IIpumeps koga
B JIaHHOH KHHUTEe cOOTBeTCTBYIOT SWift Bepcuu He Huske 4.1, 10S Bepeun
He Huke 11 1 Xcode Bepeun ne auke 9. Eciin y Bac 6oJiee cBexkue BepCu,
He OeCTIOKONUTECD, BECh OMMCAHHDIN MaTtepuas ¢ OOJIBIION f10Jieit BEPOsIT-
Hoctu Oyzer 6e3 Kakux-gubo onbok paboTtath n y Bac. Ho nebombimast
BO3MOKHOCTB TOT'0, 4TO Apple He3HAUNTEIHHO M3MEHUT CUHTAKCUC Swift,
BCe JKe cylecTByeT. Eciin Bbl BCTPETUTECH € TaKOM CUTYyaIMel, poIry
Bac OTHECTHCH C IOHUMaHKUEM U COOOIIUTh MHE 00 5TOM Ha 3JIeKTPOHHbII
azpec book@swiftme.ru.

Taxske X04y BHOBb 0OpaTUTh Ballle BHUMaHKe Ha TTOPTaj swiftme.ru. 3o
HOBOE Pa3BUBAIOIIEECs COOOTIECTBO MTPOTPaMMUCTOB Ha Swift. 3mech BbI
HalijieTe Pa3InvHbIe YPOKU U KyPChl, KOTOPBIE TIOMOTYT Bam 6oJiee riry6o-
KO M3Y4YHTh TeMy pa3paboTky npuaoxkeHnil. Takske Ha caiite BbI CMOXKETE
HaliTH MHCTPYKIIUIO JIJIsT IOCTYIA K coobIiecTBy Swiftme B MecceHkepe
Telegram, a 5T0 KPyrJIOCYTOYHBIN OCTYTI K 3HAHUSIM U OOIIEHIIE C JIECSIT-
KaMHU, a MOJKET, Y3Ke M COTHSIMH HAYMHAIOTIIX TIPOTPAMMUCTOB Ha Swift co
Beeit Poccuut 1 GIMKHETO 3apy6eskbsi.

PGH_IQHI/IH JIJIA BCEX 3alIaHHﬁ, HpI/IBelleHHbIX B KHUTI'€, Bbl CMOJKETE HaﬁTH
1o azpecy http://swiftme.ru/solutions.
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McnpaBnenns B YETBEPTOM U34aHUK

Bbl sepskute B pyKax yerBeproe usganue Kauru «Swift. OcHoBbI paspa-
6orku 1mog i0S u macOS». Kaxabiil yBaxaioluii cebs mucaTeb X04eT
CO3IATh JE€NCTBUTEIBHO I[EHHbII TPOLYKT, U He 3aMevaTh MbICJIU 1 MPE]I-
JIOKEHUST YrTaTesiell ObLI0 ObI OOJIBIION TIYIOCTHIO U MPOSIBJIEHUEM 3r0-
usMa. B xo/1e 10JITOT0 ¥ TI0JOTBOPHOTO OOIIEHMST CO MHOTUMHE 13 Bac
ObLa BeIpaboTaHa Macca ujei, 6arogapst KOTOPbIM HOBOE U3JIaHKE CTAJIO
MO-HACTOSIIEMY TT0Je3HBIM. OTPOMHOE cacubo BCEM yYaCTHUKAM KaHa-
soB B Telegram u Slack — ¢ Bamureii TOMOIIBIO KHUTA CTAHOBUTCS JIyYIITe
U UHTEPeCHee.

B cpaBHeHuu ¢ npeabIAYIINM U3JIaHUEM TaHHAS KHUTA COIAEPIKUT CJey-

I01ie UI3MEHEHWS W JIOTOJTHEHUS:

O Bech MaTepuas aKTyaJu3upOBaH B COOTBETCTBIM cO Swift Bepenum 4.1
u Xcode 9.

O obasiieHO GOJIBIIIOE KOJTUYECTBO HOBOTO yUeOHOTO MaTepUasia, B 4acT-
HOCTH, CBSI3AHHOTO € TIPAKTHYECKOH pa3paboTKON MPUIOKEHNH O/
iOS.

O opaboraHa rJjaBa, IOCBIIEHHAS TUITY AaHHBIX String.

Q YuTeHbI MOXKeJAHUS U 3aMedaHusI IM0Jb30BaTeseil 1o O(I)OpMJIeHI/IIO
" COAEPIKAHUIO.

a I/ICHpaBJIeHI)I HaﬁﬂeHHble OIleYaTKH.

Q B xoje Hanucanus KHUATHU 4 HLITAJICS BBIEJIUTh MaTepuall, IIpeHa-
3HAUEHHBIN JIJIsI HAUMHAIONIHUX [TPOTPAMMUICTOB, B OT/IEJIbHbIE GJIOKH,
4TOGBI TIO3BOJIUTH YUTATEJISAM € OIBITOM Pa3pabOTKH Ha JIPYTUX A3bIKAX
He OTBJIEKATbCSI HA HEHY KHBIN UM MaTepuaJl.

[1na KOro HanncaHa KHura

Ecau BbI 110J103KUTEIBHO OTBETUTE HA cieayouie BOIpoChI:

O Boi umeere X0Tst 661 MUHUMAJIbHBIE 3HAHUS O TIPOTPAMMUPOBAHUY HA
JIEOOOM $SI3BIKE BBICOKOTO YPOBHS?

O Bol xoTuTe HayuUTHCS CO3/1aBATh IPOTPAMMBI JIJISI OTIEPAIIUOHHOM
cucrembl i0S (s Bamiero ragskera iPhone u iPad), macOS, watchOS
wim tvOS?

a Bur nmpearnoynTaecTe o6yquI/Ie B HpaKTI/I‘{eCKOfI (l)opMe CKYYHbIM 1 MO-
HOTOHHBIM TEOPETUYECCKNM JICKLII/IHM?
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Torma aTa kHuUra 1714 Bac.

WN3yyaemblii MaTepuasl B KHUTE TIOAKPEIJIEH IIPAKTUYECKUMU JIOMALTHUMU
3aJlaHuAMU. Mbl BMecTe MPoijieM MyTb OT CaMbIX IIPOCTHIX TOHSATHH 710
pelieHnst UHTepecHeNInX 3a1a4.

He crout 6osrbes, Swift Bosce He oTnyrHeT Bac (Kak aT0 MOT C/IeJIaTh
Objective-C), a npoiiecc co3manms IPUIOKEHUI OKAKETCsl OUeHb YBJIe-
KaTeJbHBIM. A ecJIi y Bac ecThb Ujiest TOTPSICAIOIero MPUI0KEHNs, TO CO-
BCEM CKOPO BbI CMOJKETE PaspaboTaTh €ro st COBPEMEHHONH MOOUIbHOI
cucrembl i0S, crarmonapuoii cucrembl macOS nin Linux, cmapr-yacoB
Apple Watch win renesusuonnoii npucrasku AppleTV.

Ouenb BaxkHO, YTOOBI BBl HE JaBajlii CBOUM PyKaM <«IIPOCTanBaTh». Te-
CTUPYHTE Bech IMpeyiaraeMblil KO/l U BBITIOJHSANTE BCe 3a/laHUS, TaK KaK
YUUTBHCS IPOrPAMMKUPOBATh, IIPOCTO YUTast TEKCT, — He JIYYLIUi cr1oco0.
Ecnu B Xone n3ydeHnst HOBOTO MaTepuasa y Bac MOSIBUTCS JKeJlaHue
MTOUTPaTh € KOJIOM U3 TUCTUHTOB — JeJaliTe 3TO He OTKIaAbiBas. [locTu-
raiite Swift!

He 6oiitech omubaThest, Tak Kak, MOKa BBl yUUTECh, OMUOKH —
BAIITK IPY3bsi. A UCTIPABJIATH ONMUOKN 1 U36eraTh UX B OY/yIIEM BaM Io-
MOTYT JaHHas KHKUTa u cpega paspaborku Xcode (0 Heil Mbl IOTOBOPUM
mo3:xe).

IMomuwMTeE: U151 TOTO, YTOOBI CTaTh BEJMKUM TIPOrpaMMHUCTOM, TpeGyeTcst
Bpemsi! Byzbre TepnesiMBbl 1 BHUMATEIBHO U3ydaliTe Matepualt. Kemaio
YBJIEKATEIBHOTO Iy TelecTBuUsI!

YTO HYXXHO 3HaTb, NPEXIe YeM
Ha4yaTb YATATb

EnuncrBenHoe 1 camoe BaskHOE TpeGOBaHNE — BbI JIOJIKHBI UMETh HABBIKI
pabOThI ¢ KOMITBIOTEPOM: YMETh CKa4lBaTh, YCTAHABJIMBATH M OTKPBIBATDH
[POTPAMMBI, TOJIB30BATHCST MBIIIBIO U KJIABHATYPOU, a TAKAKE UMETH 001I[Ie
HaBBIKW PabOTHI C OTIEPATIMOHHON crcTeMoit. Kak BummTe, s mpormy e Tak
YoK MHOTO.

Eciii panblire BbI TPOrpaMMHUPOBAJIA Ha KaKUX-JTHOO0 S3bIKAX, HTO OUEHb
BaM MOMOsKeT. B 9ToM cirydae y Bac yske 10CTaTOuHO GA30BBIX 3HAHUT JIJIsT
YCIIEIITHOTO OCBOEHMSI MaTepuasa. Ecyin jke 3To He Tak, He OT4anBaiiTech —
s1 TIOTIBITAIOCH /IaTh MAaKCUMAJIbHO MTOJTHBIM MaTepuals, KOTOPbIN MO3BOJUT
BaM C HaCJXIeHNeM ITPOXOIUTh YPOK 32 YPOKOM.
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CTpyKTypa KHUMM

Kuwura cocrout us naru 60JbIINX YacTeil u OZTHOTO ITPUJIOKEHU !

a

Yacrs 1. [Toaroroska k pazpaGorke Swift-npunokenuii. B niepsoii ua-
CTH BbI HAYHETE Ballle Ty TelecTBre B MUp Swift, BBITIOTHITE camble BaxK-
HbIE U 00S3aTeTbHbIE TITaTH, TIPE/IIECTBYIONNE Havary paspaboTku cob-
CTBEHHBIX TIPUJIOKEHUIL. Bbl y3HaeTe, Kak 3aBeCTH COOCTBEHHYIO YUETHYIO
sarmchk Apple ID, Kak HOAKIFOUUTBCS K TIporpamme apple-paspaboTankos,
I7ie B3SITh Cpefy paspaboTku Swift-npuiokeHnii, Kak ¢ Hell paboTaTh.

Yacrop I1. Bazobie Bo3amozknocTu Swift. [Tocie sHakoMcTBa co cpeoit
paspaborku Xcode, MO3BOJSAIONIEN TPUCTYIIUTD K U3YUYEHUIO SI3BIKA
POTPAMMUPOBAHNS, BbI H3yunTE Oa30Bble BO3MOKHOCTH Swift. Bbr
y3HaeTe, Kakoil CHHTaKCUC uMeeT Swift, 4To Takoe repeMeHHble ¥ KOH-
CTAHTbI, KAKWE TUITBI JAHHBIX CYIIECTBYIOT U KaK BCEM 3TUM T0JIb30-
BaTbCs [IPU Pa3pabOTKe IIPOrPAMM.

Yacrts III. OcHosubie cpeacrBa Swift. Tperbst yacTb okycupyercs Ha
PacCMOTPEHNH U U3YYEHUN HarOOJIee IIPOCTHIX, HO 04e€Hb MHTEPECHBIX
cpenctB Swift. O HEKOTOPHIX U3 HUX (HAPUMEDP, O KOPTEKAX) BB,
BO3MOKHO, HIKOT/IA HE CJIBIIIAJH, Apyrue (HaIlpUMepP, MaCCUBBI) BbI,
BEPOSITHO, UCTIOIHb30BAJIM U B IPYTUX S3bIKAX.

Yacrs IV. Herpusuanbubie BoamoskHoctu Swift. B uerBepToii ua-
CTH TOAPOOHO OMUCHIBAIOTCS IPUEMbI PadOTHI ¢ HAOOIee MOIITHBIME
1 QyHKIMOHATBHBIMU cpefcTBaMu Swift. MaTepuas 9Toil 4acTu BbI
OyJieTe UCII0JIb30BaTh C 3aBU/HOM PETYJISIPHOCTHIO IIPU CO3AHUU COO-
CTBEHHBIX MPUJIOKEHMIT B OyayiieM. Takke OTIHYUTENbHON YepTOil
MaHHON 4acTH sIBJISIETCsT OOJIBIIASI TIPAKTHYECKasT paboTa 10 CO3/IAHIIO
MEPBOTO UHTEPAKTUBHOTO TTPUIIOSKEHUS.

Yacrb V. OcHOBbI pa3paboTKi NPUIOKEHHA. B KoHIe 10/1T0ro u yB-
JIEKATeJIbHOTO ITyTH U3y4eHNs I3bIKa U CO3/JaHNs HEKOTOPBIX TTPOCTHIX
npuoxennii B Xcode Playground Bam IIpecTOUT OKYHYThCSI B MUP
pa3pabOTKK MOJHOLEHHBIX IPOrpaMM. VI3 9TOI 4acTu Bbl y3HaeTe
OCHOBBI co3iaHust nHTEpdeicoB u paboTsl mporpamMm B Xcode «1oj
KarotoM». Bee 910 B OyaylleM O3BOJUT BaM C YCIIEXOM OCBauBaTh
HOBBII MaTepuasl U CO3/IaBaTh IIPEKPACHbIE TTPOEKTDI.

ITpunoskenne. Vsmenenns 1 HoBoBBeneHust Swift 4.0. Eciiu BbI u3y-
Yaiu Kakyio-110o U3 Ipeablayiux sepcuii Swift, To nndopmariusi,
[pUBeeHHAsl B TAHHOM MPUJIOKEHUH, TIO3BOJUT BAM OMEPATUBHO
03HAKOMUTBCSI CO BCEMU HOBOBBEJICHUSIMU U U3MEHEHUSIMU, KOTOPBIE
NIPUHEC/IA HOBAsI BEPCUS SI3bIKA TIPOTPAMMIPOBAHUSI.
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YcnoBHble 0603Ha4YeHUs

NMPUMEYAHUE B paHHOM 6n10Ke NpMBOAATCS NpUMEYaHUst U 3aMeYaHus.

BHUMAHME Tak BbIrnaaaT BaXHble 3aMe4aHus K MaTepuany.

JINCTUHr

A 35To npumepbl kofa (JIMCTUHTK)

CUHTAKCUC

B Taknx 6nokax npnBOAATCA CUMHTAaKCUMYECKNE KOHCTPYKUUKU C 06bsICHEHMEM BapuaHTOB
MX NCNONb30BaHUA.

HAYMHAKOLLMM ECiM Bbl HAUMHAMOLWMIA NMPOrPaMMUCT WM HE MMEETE OrbiTa Mpo-
rpaMMMpPOBaHNs BOBCE, TO CMpaBoYHas MHMOpMauuns, NpuBeAeHHas B 3TUX 6rokax,
npeAHasHayeHa crneuuanbHo Ansa Bac. OHa NMOMOXET BaM rny6Xe NMOHATb OCHOBbI MPO-
rPaMMMPOBaHMS U NPUHLMMBLI Pa3paboTku Ha s3blke Swift.

3apaHue

33.,713.HI/I§{ J1JI5 BBITIOJIHEHHW A BbI HafmeTe B OT/I€JIbHbIX 6JI0KaX.

MOACKA3KA /1151 HeKOTOpbIX 3aAaHui 6yayT npuBeaeHbl NOACKasKW, KOTO-
pbIMY Bbl MOXETE BOCMONb30BaThCS B Clyyae 3aTpyAHEHNUI.

OT u3paTenbCcTBa

Bammm 3ameuanuis, mpeisioskeHust, BOIPOCH OTTIPABJISTHTE 110 ajipecy comp@
piter.com (u3matesnbcTBO «IIuTEp», KOMITBIOTEPHAS PEIAKIINS ).

Mpbr 6yzieM pajibl y3HATH Ballie MHEHME!

Ha Be6-caiite usgaTenbcTBa WWW.piter.com Bbl Haiizere mOAPOOHYIO UH-
(hopmaruio o HaNTUX KHUTAX.



HACTb I

[loaroToBka K pa3paboTke
Swift-npunoxxeHnu

B nepBoi1 YacTu Bbl y3HaeTe 0 TOM, YTO HeOb6X0AMMO AN Hayana pa3pabot-
KU MPUIOXeHUI Ha a3bike Swift. B HacTosilee BpeMs CyLIECTBYET BO3MOX-
HOCTb pa3paboTkun Swift-npunoxxeHuii Noa onepaunoHHbIMKU cucTeMamn macOS
¥ Linux. Tak KaK Ha JaHHOM 3Tane Hallei Lenbio SBASETCS NULb U3ydYeHue
[aHHOrO s3blka NPOrpaMMUPOBAHUS, TO Bbl MOXETE BblbpaTb Hanbonee noa-
XOAALLYI0 ANns Bac nnatdopMy, HO ecnv B 6yayLueM Bbl CTaBUTE CBOEW LieNbio
pa3paboTKy cobCcTBEHHbIX MporpaMM Aas npoaykumn upmel Apple, To paboTa
B cucteMe macOS saBnseTcs 0bsi3aTenbHbIM ycnoBmeM. Mo3xe Mbl BEpHEMCS
K AaHHOMY BOMpocy.

B 3TOM YacTu KHWUIM NpuBeAeHbl MHCTPYKUMKM ANS Hayana pa3paboTku nop
KaXxaoi 13 AOCTYMHbIX CUCTEM, HO B [asibHEMLIEM yrop Bce e byaeT caenaH
MMEHHO Ha paboTty noa macOS.

naBa 1. MNoaroToBka K paspaboTtke B macOS
naBa 2. MNoaroToBka K pa3paboTke B Linux
naea 3. MNoaroToBka kK pa3paboTke B Windows



[ToaroToBKa
K pa3pabotke B macOS

1.1. BaM HeobxoauM KoMnbloTep Mac

IIpexje yem NpUCTYUTHh K pa3paboTKe MPOrpamMM Ha si3bike Swift
B macOS, BaMm moTpedyeTcst HeCKOJIbKO Belteit. [Jist Hauasra moHago0uTest
kommbioTep iMac, MacBook, Mac mini win Mac Pro ¢ ycraHoBIeHHOR
onepaiorHoi crcremoit Mavericks (OS X 10.9), Yosemite (OS X 10.10),
El Capitan (OS X 10.11) nwm Sierra (macOS 10.12). 1o nepsoe u 6azoBoe
TpeboBaHue CBSI3AHO C TEM, 4To cpefa pazpaborku npunoxkenuii Xcode
cosjiaHa KoMIanueit Apple nckI0UnTENHHO ¢ OpUeHTaIel Ha COOCTBEH-
HYI0 T1aTOpMy.

Ecou BbI panee nukorsa He pabotanu ¢ Xcode, To Gyzere mopaskeHbl MHpo-
TOI BO3MOKHOCTEH IAHHOI CPe/ibl ¥ HEOOBIUHBIM TIOJIX0/IOM K pa3paboTke
IpUJIOKEHUH. EcTecTBeHHO, JaeKo He BCe BOSMOKHOCTH PACCMOTPEHBI
B KHHTE, T0O3TOMY 5T COBETYIO BaM B JaJbHEIIIeM caMOCTOSITENIbHO TIPO-
NOJKUTH ee N3ydeHue.

B TOM ciiyyae, eciiu Bbl yiKe MMeeTe olblT paboThl ¢ Xcode, MoskeTe 1Ipo-
MyCTUTH JAHHYIO IJIaBy W TIEPEUTH HETIOCPEICTBEHHO K N3YYEHUTO SI3bI-
Ka Swift.

1.2. 3apernctpupyntech kak Apple-pa3paboTumk

CJie1yoIinM IaroM J0JKHO CTaTh IIoJIydYeHre yueTHoll samcu Apple ID
u perucrtpaiust B rieHTpe Apple-paszpaborankos. J{Jist aToro He0OX0AUMO
poUTH 1o cchliKe https://developer.apple.com/register/ B Baiiem Opaysepe

(puc. 1.1).
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® Developer

Puc. 1.1. Crpanuua Bxoaa B LieHTp pa3paboTumkos

MPUMEYAHUE Apple ID — 3T0 yyeTHas 3anucb, KOTopas MO3BOMSIET MONYYUTb AO-
CTyN K cepBuvcaM, npeaocTasnsembiM hrpmoit Apple. Bo3MOXHO, Bbl yXKe UMEETE JINUHYO
yyeTHyto 3anuck Apple ID. OHa ucronb3yeTcs, HanpyuMep, Npy NOKynke MOBbMbHBLIX Npu-
JIOXXeHW B AppStore nnu npu paboTe ¢ noptasnom iCloud.com.

Ytob6bl co31aTh HOBYIO yueTHYIO 3aruch Apple 1D, niepeiinute 110 ceblike
Create Apple ID. /It peructpanuu BaM moTpeOyeTest BBECTH Tpehyemble
JAHHbIE U IIEJIKHYTh Ha KHOIIKE B HIDKHEH 4acTH (POPMBL

Ecau y Bac yxe ectb yuernas sanuch Apple ID, To ucnonbsyiite ga-
HbIE CBOEIl yueTHOil 3ammcu 1t Bxoga B IleHTp paspaboTunKoB (KHOIIKA
Sign In).

Ha craprosoii crpanuie LleHTpa paspaboTuNKOB HEOOXOAMMO TIE€PEHTH
110 ccblke Developer, pacosioskeHHOM B BepXHeil 4aCTh CTPAHUIIbI, TTOCIe
Jero OTKPOETCs CTPAHUIA, COAepiKalasl CChIIKM Ha OCHOBHBIE PECyPCHI
st pazpaboTunkos (puc. 1.2).

B IlenTpe pa3paGoTUMKOB BB MOKETE MOJYYHUTH IOCTYIT K OTPOMHOMY KO-
JINYECTBY Pas3IMYHON JOKyMeHTalluH1, BUJIE0, IPUMEPOB KOJla — KO BCEMY,
YTO IIOMOJKET CO3/1aBaTh OTJINYHbIE IIPUIOKECHUSL.

Perucrparus B kauecTBe pazpaborurka Gecriiaria. Takum 06paszom, Kak-
BT MOSKET HayaTh pa3pabaThiBaTh MPUIOKEHU, HE 3aMJIaTHB 32 9TO HU
KoTIeiku (ec/n He YYUTBhIBATh CTOMMOCTD KOMIIbIoTepa). Tem He MeHee
3a 99 10J171apOB B IO/l BBl MOXKETE y4acTBOBATh B ILJIATHOM IIporpaMme
i0S-paspaborunkos (i0S Developer Program), KoTopyio BaMm Tipejisiaraet
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@ Developer Discover Detign Dovelap Distribute Suppart Arcount Q

Develop

Bring Your
ldeas to Life

With the power of Xcode, the ease of Swift,
and the revolutionary features of cutting
edge Apple technologies, you have the
freedom to create your most innovative
apps ever.

A\

Hew 10 developmant?
Learn 1o code with Swift Paygrounds fof iPad

Puc. 1.2. NepeyeHb pecypcoB, AOCTYMHbIX B LleHTpe paspaboTunkos

Apple. 10 He 06sg3aTENBHO, HO €CJIU BbI XOTUTE PACIPOCTPAHATH CBOU
MIPUJIOKEHUST, TO €CTh UCIIOJIB30BaTh MOOMIBHBIN MarasuH TPUIOKEHUI
App Store, To ydactie B IporpamMMe CTAaHOBUTCST 00SI3aTETLHBIM.

JIVYHO sT COBETYIO BaM MOKA HE 33/[yMbIBATHCS 00 ITOM, TaK KaK BCE HABDI-
k1 i0S-pa3paboTKu MOKHO TIOJIYYUTh € TIOMOIIbIO GECIIIIATHON YUeTHOU
samucu 1 Xcode.

1.3. YcTaHoBuTe Xcode

Teneps Bee, uTo Bam HeoOXoa1Mo, — ckadaTh Xcode. Iyt aToro nepeiaure
B paszes Xcode, Tocie 4ero mepej BaMu OTKPOETCs: CTPaHMUIA, CoJepsKaniast
JIOCTYIIHBIE JIJIsI CKAUMBAHUST BEPCHUU JIaHHOU cpefibl pazpabotku (puc. 1.3).

NMPUMEYAHME Kak Bbl MOxeTe BuaeTb, Apple npeaocTtaBnseT foctyn k 6eta-Bep-
cnsam Xcode. HacToATenbHO He pekOMEHAY0 UCMOMb30BaTb UX NMPU U3YYEHUU S3bika NPo-
rpamMMMpOBaHMS, TaK Kak OHU MpefHa3HayveHbl Ans onbiTHbIX Apple-pa3paboTymkoB.

[Toce memaka o cepiike Download pomn3oiieT aBTOMaTUUECKUH Tiepe-
X0/ B Marasut npusoxeruii Mac App Store Ha crpanuiy Xcode. 3zech
BbI MOJKETe YBU/IETb KPATKOE M3JI0KeHne BCEX OCHOBHBIX BO3MOKHOCTE
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cpesibl pa3paboTKu, 0630 MOCAeIHETO OOHOBJICHUS W OT3BIBBI MOJIH30Ba-
resteit. Just ckaunBanus Xcode 1IpocTo meJIKHUTE Ha KHOIIKe 3arpy3uTb
1 IpU HEOOXOMMOCTH BBEIWTE JaHHBIE cBOoe yueTHOH 3amucu Apple ID.

ece < > | @O & Azphe Inc, & t @ li
& Developer Diseovar Dasign Devalop Distribiute Suppert Aecount Q
vasily Usav | Sign out
Downloads

Get the latest beta releases of Xcode, macOS,i0S, watchOS,
w05, and more.

Bt Soltwesen utd Date
¥code 9.2 beta 2 Relase Males 030 nove, 2017
Frcluces e latst bata mac0S, i0S, walch5, and tvO5

S0Ks.

PReluase Sultware D Cate

Xcode 9.1 P camzor

Includes macS, K15, watchDS, and w08 SOKs.

Puc. 1.3. CrpaHuua Xcode B LleHTpe pa3paboTumkos

[Tocsie 3aBepiieHus Ipoilecca ycTaHOBKK Bbl cMoskeTe HaliTn Xcode
B Launchpad nnu B nanke Mporpammel B Jloke.

1.4. BeBegeHue B Xcode

N3yuenue mporpaMMIpPOBaHUs Ha sI3biKe Swift Mbl HauHEM cO cpejibl pas-
paborku Xcode.

HAYMHAROLLMM WHTerpupoBaHHas cpepa paspabotkm (Integrated Development
Environment, IDE) — cuctema nporpamMMHbIX CPEACTB, UCMOb3yeMasi NporpaMMmMcTaMm
Ansi pa3paboTku nporpaMMHoro obecneyenus (MO).

Cpepa pa3paboTku 06bI4HO BKIHOYAET B cebs:
e TEKCTOBbI peaakTop;
®  KOMMUAATOP W/UNM UHTEpNpeTaTop;
e  CpefcTBa aBTOMaTU3auMM COOPKM;
. OT/Iag4uK.
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Xcode — ato IDE, T0 ectb cpena cospanus npunoxkernii st iOS u macOS.
Xcode — s10 HarboJIEe BAXKHBII UHCTPYMEHT, KOTOPbII MCIIOJIb3YeT Pas-
paborunk. Cpena Xcode yausurenbral OHa MpeoCTaBIIsSET MIMPOKIE BO3-
MOKHOCTH, U U3y4YaTh UX CJIE/IYET TIOCTETIEHHO, UCXOJIST U3 TTOCTABJIEHHBIX
1 BOBHUKAIOIIMX 3a/a4. BHer it Bz paboyeii cpeibl ipuBe/ieH Ha puc. 1.4.
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Puc. 1.4. NHTepdeiic Xcode

VIMeHHO ¢ UCTIOJIb30BAaHMEM 9TOTO MHTepdeiica pa3pabaThIBAOTCs JTH0OObIE
MIPUJIOKEHUS IS <SI0JIOUHBIX> TIPOAYKTOB. [Tpu usyuerun Swift Ber Oye-
Te B3aMMOJIeCTBOBATH ¢ MHOI paboueii 061acThio — padounm uHTepdeii-
com playground-tipoextoB. O HeM MBI TOTOBOPUM Uy Tb ITO3KE.

Xcode paciipoctpansiercst Ha GeCIIATHOM OCHOBE. DTO TOMU(DYHKIIMOHAIb-
HOe npuIokeHne 6e3 Kakux-anbo orpaHudeHnii B ceoeii pabore. B Xcode
nurerpupoBanbl maket i0S SDK, penakrop kona, perakrop nnrepdeiica,
OTJIQIYUK 1 MHOTOE ipyToe. Takke B Hero BCTPOEHBI CUMYJISITOPBI iPhone,
iPad, Apple Watch u Apple TV. 9o 3Ha4uT, 4TO BCE CO3aBAEMbIE TIPUIIO-
SKEHUS BbI CMOJKETE TeCTUPOBATh IpsiMo B Xcode (6e3 HeoOXOIMMOCTH 3a-
IPY3KHU [TPOrpaMM Ha peajibHbie yeTpoiicTsa). Bostee moapobHOe 3yueHme
coctaBa 1 BogaMoxkHOcTell fannoi IDE otsoxkuMm 10 MoMeHTa n3ydeHus
npolecca paspaboTku npustokennit. Ceitgac Bee 9T0 He CTOJIb BaxKHO.

A nazieroch, UTO BBl yiKe UMEETe Ha CBOEM KOMIThIOTEPE MTOCJEIHIO Bep-
cuto Xcode, a 3HAUUT, MBI MOKEM TIEPEHTH K IEPBOMY 3HAKOMCTBY C 9TOI
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3aMedaresbHOI cpeoil. [Iiis Havana HeoOxoaumo sanyctuth Xcode. [Tpu
MIEPBOM 3aIyCKe, BO3MOKHO, BAM TIPUJIETCS YCTAHOBUTDH HEKOTOPBIE 0TI -
HUTEJIbHBIE TTAKETHI (BCe TPOIIET B ABTOMATHYECKOM PEKIIME TTPH IETUKEe
Ha KHOTKe install B TosiBUBIIEMCST OKHE).

[Tocsie ckaunBaHus ¥ TOJMHO# ycTaHOBKY Xcode BbI MOJKETE PUCTYIIHUTH
K ee UCII0JIb30BaH0. YyThb 1103Ke Bbl CO3/Ia/INTE CBOI 1IE€PBBIIl IIPOEKT,
a ceffuac mpOCTO B3TIISTHUTE Ha MOSIBUBIIEECs TIpH 3amycke Xcode crapro-
Boe oKHO (puc. 1.5).

Welcome to Xcode

Versior 9.1 {8B55)

| Y Get started with a playground
Fxpiare new ldeas quickly and easlly.

?é Create a new Xeode project
| Create an ape for iPhone, iPad, Mac, Apsle Watch or Appla TV,

Clone an existing project
Srar working on samothing fram an SCM repasitory.

Shaw this window when Xeade lsunches Open anather project.

Puc. 1.5. CrapTtoBoe okHO Xcode

CrapToBOe OKHO CJIYKUT /IS ABYX HEJIEH: CO3/aHisl HOBBIX TIPOEKTOB
1 OpraHu3aluy JOCTYIIa K CO3JaHHbIM paHee. B JaHHOM OKHe MOKHO BbI-
nemuTh aBe obmacti. HuokHss jieBas 001acTh mpeacTaBisieT coO0il MeHIo,
COCTOSAIIEE U3 CITEAYIONIMX ITYHKTOB:

O Get started with a playground — coszpanue HoBoro playground-mpoexra.
O ToM, YTO TO TAKOE, Mbl TIOTOBOPUM Yy Th TIO3KE.

QO Create a new Xcode project — coszanuie HOBOro mpuiioxkeHus st i0OS
nim OS X.

A Check out an existing project — nojkJOUeHe BHEITHETO PEIO3UTOPUS
Il TIOUCKA Pa3MENIEHHBIX B HEM ITPOEKTOB.

MPUMEYAHUE Wpes SCM (software configuration management) 6asupyeTcs Ha yaa-
JIEHHOM XpaHuuLLe, coAepxalleM dalinbl Ballero npoekTa. Mpu HeobxoanMocTy paspa-
60TUMKM CKaUMBaKOT OPUrMHANbHBIN alin U3 peno3uTopusi, U3MEHSIIOT €ro U 3arpyxaroT
M3MEHEHHYI0 Bepcuio cHoBa. B coctaB SCM 06bluHO BxoaMT CVS (cucTeMa KOHTpons
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BEPCUI), COXPaHSOLWAs BCIO JIMHEWKY M3MEHEHWI KaXXAoro OTAesbHoro daiina. Haw-
6onee nonynsipHbiM SCM-peno3utopueM sensieTcs github.com. Ceityac BaM He cTouT no-
rpy>»aTbCsl B 3TOT BOMPOC, Tak Kak OH COBEPLUEHHO He MOB/MSIET Ha KauyecTBO U3yyeHus
NPpUBEAEHHOrO B KHWUre MaTepuana.

[TpaBas yacTb OKHA COJEPKUT CIIUCOK CO3/JaHHBIX paHee IPOeKToB. B Ba-
IIIEeM CJIyJae, ecJiu Bbl 3aiyckaere Xcode BIepBbIe, IAHHDINA CITUCOK OyIeT
mycteiM. Ho He mepeskmBaliTe, B CKOPOM BpeMEHU OH HATIOJTHUTCS MHOKE-
CTBOM Pa3JIMYHbBIX TPOEKTOB.

NMPUMEYAHMUE B Ha3BaHUsAX BCEX CO34aBaEMbIX B XOAE YTEHUS KHUMM NPOEKTOB A CO-
BETYIO YKa3blBaTb HOMepa rnae W/wan NUCTUHroB. B ByaylueM 3TO NO3BOAWUT HaBECTU
Nopsiiok B CNIMCKe MPOEKTOB M OrpaZuT Bac OT JINLLIHEN FONOBHOWM 6omu.

OHuM U3 norpscaoux HopossegeHuil Xcode 7 (Bepcus cpeibl pas-
paboOTKK TpexJieTHel JaBHOCTH ) IOMUMO TIOAePKKN Swift aBisercs 1mo-
spaenne playground-npoexros. Playground-mpoexT — 910 HHTEpaKTUBHAS
cpesa pa3paboTKH, CBOeoOpasHast «[eCOUHUIAY MM <UTPOBAst TLIOMIA/IKA,
r7ie BbI MOKeTe KOM(OPTHO TECTHPOBATH CO3/IAaBAEMBIN BAMU KO/ U BUIETDH
pe3yJIbTaT ero MCIOJHEHUs B PesKUMe peabHoro BpeMeHu. C MoMeHTa
cBoero nosteiierust playground aktusHO pasBuBaetcs. C Kakaoil HOBOI
Bepcueir Xcode B Hero J06aBJISIOTCS BCE HOBbIE U HOBBIE BOBMOMKHOCTH.

[IpezncTaBbTe, UTO BaM HYKHO OBICTPO TIPOBEPUTDH HEGOIBINYIO TTPOTPAMMY.
Jluist 9roii mesn et Hudero Jrydine, yeM playground-npoekr! Ilpumep mipu-
BejieH Ha puc. 1.6.
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Puc. 1.6. MNpumep playground-npoekTa
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Kaxk BBl MOKeTe BUIETh, BHEIIHMI B MHTepdeiica playground-npoekra
3HAYUTEJILHO OTJIMYaeTcs ot paboueit obmactu Xcode, KOTOPYIO BbI BUIEIN
pamnee B xaure. [ToBTopio, ¥to playground-mpoekT mo3BoJIsIeT mIcaTh Kog
U He3aMeJ[JTUTEThbHO BUIETh PE3YJIbTaT ero UCIIOJTHEHUS, XOTS U He CJIy-
SKUT JIJIS CO3/IAHUS TTOJTHOTIEHHBIX CAMOCTOSTENIbHBIX TporpaMm. Kaxabrit
playground-mipoexT xpanurcs B cucteMe B Bre 0co60T0 (haiima ¢ pactm-
penrem playground. Xo4y 0TMETHTb, UTO TIPU pa3paboTKe TTOJHOTIEHHBIX
MIPUJIOKEHIIT BBI MOXKETE UCII0Jb30BaTh playground-mpoeK sl B KauecTBe
WX COCTaBHBIX YACTEN U MCTTOIb30BATh PEATM30BAHHBIE B HIX MEXaHU3MBI.

1.5. UHTepdenc playground-npoekTa

Hert crioco6a sryuiiie st ©3y4eHUsT si3bIKa POrPaMMUPOBAHNS, YeM Ha-
nucanue koga. Playground-npoekT npeapnasHadyeH UMEHHO JIJisl 9TOTO.
BoiGepure Bapuant Get started with a playground B cTapTOBOM OKHE 151
cospanust HoBoro playground-nipoexra. /Janee Xcode npeaioKuT BaM Bbl-
6paTh TUII CO3AaBAEMOTO IIpoeKTa (prc. 1.7), KOTOPBIE OTINYAIOTCS MEKILY
€000 JINIIT TPELyCTAHOBJIEHHBIM B ITPOEKTE KOJOM.

ae Ready | Today 0t 2218 E o SN0 0
| B € 5 MeSMt chooss m template for your new playgraund:
B3 o meos @ Filte
Playground
.
3 3 3 2
Game Magp Singls View

Puc. 1.7. OkHo Bbibopa Tvna co3aaBaeMoro npoekTa
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MPUMEYAHME O6paTute BHUMaHWE, YTO B BEPXHEW YacTV OKHA eCTb BO3MOXHOCTb
Bbibopa nnatdopmsl (i0S, tvOS, macOS). B kHure byaet onucbiBaTbcs paspaboTka noa
iOS ¥ Mcnonb30BaTbCs TOMBKO MEPBAs BKIaAKa, HO €C/N Bbl U3 Uucnia NilobuTeneil nsy-
YaTb YTO-TO HOBOE, TO COBETYIO CO BPEMEHEM 3arfIiHYTb B KaXAYH0 U3 BKIAAOK M TUMOB
NpoeKToB. 3T0 6yAeT o4eHb NonesHo.

Ceituac Bam He0OX0UMO BbIOGpATh TUT Blank, KOTOPBI COMEPKUT MU-
HUMaJIbHOE KOJn4ecTBO Koja. [locse naxkaTust kHonku Next cpena pas-
paboTKH IOIPOCUT BaCc BBECTU UM co3gaBaeMoro playground-mpoekra.
Namenure ums Ha «Part 1 Basics», Boibepure miatdopmy iOS u mienk-
nute Ha knonke Create. Ilocse sToro orkpoercs pabounii unrepdeiic
playground-npoekra (puc. 1.8).

[ XaX-] | Fnady | Today a1 12:28 RN ===
B8] ¢ | @ Basics

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

2

3 import UIKit

4

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

]
=

Puc. 1.8. Pabounit nHtepdelic playground-npoekTa

Pa6ovee OKHO COCTOWT U3 IBYX dacTeit:

Q B zeBoil yacTu aKpaHa PaACIONOKEH pedaxmop Kodd, B KOTOPOM Bbl
MOJKETe MUCaTh U pelakTHPOBaTh CBOM swift-koa. B Tosbko uro cos-
JIAHHOM HamMu (Daiijie UMeeTcst OJ[UH KOMMEHTAPUI 1 JIBe CTPOKU KOJIA.

O Kax rosbko ko Oyaer Hanucan, Xcode MomeHTabHO 0OpaboTaer ero,
0TOOpa3uT OIMOKK 1 BBIBEIET PE3yJIBTaT B [IPABOii 4aCTH 9KpaHa, B 00-
JIACTU Pe3yJILTAaTOB.

Bbl MOKeTE BULETD, YTO PE3Y/IBTAT CO3LAHHOI MepeMeHHoil str oTobpa-
JKaeTcsT B 06JIaCTH Pe3yIbTaToB. B mambHelmeM Mbl BMecTe OyIeM MicaTh
KOJI M 00CY K/IaTh PE3yJIBTAaThl €r0 BhIMoIHeHUs. [[oMHHITE, YTO OCHOBHAST
11eJ1b — TIOBBIIIEHUE BAIlero YPOBHS BiajfeHust Swift.

Ec/in HaBecTn ykasaresib MbIIIN Ha CTPOKY "Hello, playground” B obsactu
Pe3yJIbTaTOB, TO PSIZIOM TIOSBATCS JIBE KHOIIKH, Kak TTOKa3aHo Ha puc. 1.9.
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"Hello, playground" @

Puc. 1.9. [lononHUTenbHble KHOMKM B 06/1aCTV pe3y/ibTaToB

JleBas kHOMKa (M300pakeHUE TJ1a3a) MO3BOJISIET 0TOOPA3UTh PE3YJIBTAT
B OT/IEJIbHOM BCILIBIBAIOIEM OKHe, IipaBast — IIPAMO B objactu Koja. ITo-
poOyiiTe METKHYTh Ha KAsKI0W M3 HUX U TOCMOTPHUTE HA PE3YJIBTAT.

1.6. Bo3MoxkHOCTM playground-npoekTa

Playground — ato morpsicatorias miratdopma JJist pa3paboTKK KOjia U Ha-
nucanust oOydaromux Mareprasios. OHa IIPOCTO CO3/IaHA /ISt TOTO, YTOOBI
TECTUPOBATD IOABJIAIONINMECA MbIC/IM 1 HAXOJAWUTDH PEIIEeHNA BOSHUKAIOINX
B mpottecce pa3paboTku mpobiieM. Playground-npoekTsr 061a1aoT psigoM
BO3MOKHOCTEH, 6J1aroiapsi KOTOPBIM MPOIece pa3paboTKN MOKHO 3HAUM-
TEJIbHO YJIYUIIUTh.

Hauunas ¢ sepcun 6.3 B Xcode nosiBuiach nozpiep:xka markdown-cu-
Takcuca g kKommentapues. Ha puc. 1.10 npuBenen npumep nsamMeHeHust
BHEIITHETO BU/[a KOMMEHTAPUEB MOcJIe BHIO0pa B MeHIO myHKTa Editor » Show
Rendered Markup. B BepxHeii yacTu m1300pasKeH UCXOIHBINA KOJI KOMMEHTA-
pus, a B HUJKHE — 0T(hOpMaTHPOBAHHBIH.

ace | DemoNewFormat
B ¢ | @ DomoheaFormalplayground | No Selection

1 /it 8% Hosur sosusamocte Playground

11

I f#1 Kew playground files in Xcode 6.3 show results in-line within the playground document. The
Pt slso makes it coasy 10 create gorgecus playgrounds with stylized text and embodded
irages. Playgrounds are perfect for documentation, tutorials, or sasples you include with
yOUur projects.

T

3 ff7 e

&

? £/t Using simple plain tewt markup you can quickly create mew headings, lists, ssboldes or
sitalics text. and [Lin ksl|r~:tm{ﬂn&mrau&ncoun-'_\&]wF from within playground
comments. Select the Editor -» Show Documentation as Rich Text menu option te see your
playground rensered with ilfle! enabled,

[ NN ] 8 DemoNewFormat
B8 | ¢ > @ DemoNewFormatplayground : No Selection

Hoeble BoamoxxHocTH Playground
mmmnmeaMMhnmmwm The new format
with stylized text and embedded images.
v perfect for ‘tutorials, or samples you include with your projects.

Using simplo plagn text markup you can quickly oreate nee headings, lists, bold or itako text, and links.
from within playground comments. Select the Editor - Show as Rich Text =
10 see your playground rendered with styles enabled.

Puc. 1.10. opMaTMpoBaHHbIVi KOMMEHTapUi
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B cxopoM BpeMeHU BBl YBUIUTE, YTO B KAYECTBE PE3YJIBTATOB MOTYT BBI-
BOJZIMTHCA HE TOJBKO TEKCTOBBIE, HO U Tpaduueckue nanubie (puc. 1.11).

[@ce 5 DumoNewFormat 3
BRI ¢ | W ComotuwFomst 3uygeod § Mo Seieston

irpore Cazoa

27 Let®s play with asthenatics asd an n-Line graph
far cowat in O...300

108 {
£1n01000.8 / Daublelcount]] 101 timas) -

\ﬁlif".f\ff[ v\“f\jv\\f{\l\/f\./ m\xw/'

st drig images or oitber assets into the Mlesources fokier of the playground

usig Show Package Genlerts in Findss,

1 27 Losd o full color insge direct
1 war vacatlonTmage = NSTeage [ nanod

hin the playgrousd's Bescarces folder
+ fpg™]

ty fros
= “Tartal w3804 h T8 @

Puc. 1.11. MNMpumep BbiBOAA pe3ynbTUpYyHoLLei nHbopMaumm

Crpoku opmara N times B 06aacTu pesyibratos, rae N — 1eJI10€e Yucio,
TOBOPST O TOM, UTO IaHHAs CTPOKa Kofa BeiBoanuTcs N pas. [Ipumep takoit
CTPOKHY BBI MOsKeTe BueTh Ha prc. 1.11. [logo6HbIe BHIBOIBI PE3YIHTATOB
MOKHO 0TOOpa3uTh B Buje Tpahukos u Tabauil. Co BceMu BO3MOKHBIMU
BapHaHTaMU OTOOPAsKEHUsI PE3yJIBTATOB MCIIOJTHEHIS SWift-Koa BbI 110-
3HAKOMUTECH B X0e paboThl ¢ playground-npoekramu B Xcode.

Taxxe Xcode nMeer B cBoeM apceHasle TAaKOW MOJIe3HbII MEXaHU3M, KaK
aBrogonoHenue (B Xcode usBectHoe Kak aBTOKOMILINT). [list ipumepa
B paboueil YacTy TOJBKO 4TO CO3AaHHOrO playground-mpoekra Ha HOBOI
CTPOKE HATTHINNTE JaTUHCKUI CUMBOJI «a» — Bbl YBUJNUTE, UYTO BCILIBIBET
OKHO aBTojonoiHeHug (puc. 1.12).

Bce, uTo BaM HY’KHO, — BBIGPATH TPEOYEMbI BADHAHT ¥ HAKATh KJIABUIITY
BBO/Ia, M OH II0SIBUTCS B peflakTope Kojia. CIIMCOK B OKHE aBTOIOIIOIHEHNS
MeHsIeTCsI B 3aBUCMMOCTH OT BBE/IEHHBIX BaMU CHMBOJIOB. Takske Bce co3/ia-
BaeMble 3JIeMEHTHI (TlepeMeHHble, KOHCTAHTBI, TUTIBI, 3K3EMILJISIPBI U T. [1.)
ABTOMATHYECKU TOOABISAIOTCS B CIIMCOK ABTOOTIOTHEHHSI.

OpnHoii 3 BosaMokHOCTel Xcode, KoTopas 3HAUMTENIbHO YIIPoIaeT pabory,
SIBJISIETCST yKA3aHUE Ha OMUOKY B TPOrPaMMHOM Kozie. JIJist Kaskoit ommo-
KU BBIBOIUTCS TIOAPOOHAST BCITOMOTATEThHAS HHHDOPMAIIHS, TTO3BOJISIONIAST
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eco Ready | Today 1275 E @« 000
Bl 3] ek
1 //: Playground — noun: a place where people can play

K
3 import UIKit
&

5 var str = "Hells, playground" "Helle, playground"
4
__7 Array .

Tnt37 ARGST_EXTENT
Int32 ARGSS_EXTENT
] Int32 ARGSS_EXTENT
) Anray Arcay
B ArrayLiteralConvertible ArrayLiteralConvertible
5] Arraysilice Arrayslice
Int32 asciiZoddr(Int32, UnsafePointer<Int8=, UnsafeMutablePointersVoids)
[ UnsafeMutablePointer<Int@» asctime(UnsafePointer<te=) S B
Array iz an efficient, tail-g il Lt ion of arbitrary elemants. |

Puc. 1.12. OkHo aBTOAOMOSIHEHNS B Xcode

BHECTH SICHOCTD U MICTIPABUTD HemoueT. OTribKa MOKa3hIBAETCS ¢ TOMOTIHIO
KPacHOTO 3HauKa B (hopMe KPY:KKa CieBa OT CTPOKH, T/e OHa OOGHApysKeHa.
[Ipu 1esuKe Ha TOM 3HAUKE MOABJIsIeTCst onucanue ommbku (puc. 1.13).

JlonosuTebHo MHMOpMatust 06 omubKe BHIBOAUTCS HA KOHCOJIH B 00-
gactu otaaaku (Debug Area). BeiBecTu ee Ha 9KpaH MOKHO, BBIOpaB
B MeHIo ITyHKT View » Debug Area » Show Debug Area niu 1ieJikHyB Ha
KHOITKE C HATIPABJIEHHON BHU3 CTPEJKOH B JIEBOM HIKHEM YTy 00acTi
Koma. Bor GyzeTe perysipHo B3aNMOIEHCTBOBATE € KOHCOJIBIO B ITPOIECCE
pPa3pabOTKU MPOrPaMM.

® o0 | Rmady | Taday at 20:21 ) |_; Q)F[El = ﬁ

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

2
3 import UIKit

4
© 5/ str = "Hello, playground” i Use of unresolved identifier 'str'
[

= P

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

P

Puc. 1.13. OtobpaxeHue owmbku B okHe playground-npoekTta

Bo3MoskHO, 9TO TIPU OTKPBITHN 0O6JACTH OTIAAKE KOHCOb Gy/IeT mycTa.
JlarHble B Hell MOSABATCS MOCJIE MOSBJICHNST B BAIlIEM KOJIE MEPBOii OMmOKN
WJIM TIEPBOTO BBIBOJIA MH(MOPMAIIUK 110 TPEGOBAHMIO.
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Swift mo3BoJIsieT TakKe MOIyYaTh NCYEPIIBIBAIONYIO0 HHMDOPMAIHO 00
UCMIOJIb3YEMBIX B Kojie 0ObekTax. Ecim Haxath Kiaasuiny Alt u mieskayTh
Ha JI000M 00beKTE B 00J1aCTH Kofia (HAIpuMep, Ha str), TO MOSIBUTCS
BCIIOMOTATEJLHOE OKHO, TTO3BOJISTIONIEE Y3HATH TUI OOBEKTA, & TAKKE UMST
baitna, B kKoTOpOM OH pactionoxer (puc. 1.14).

eca Pmady | Todayat 1550 =®s DO

B[4 3| @ mommone
1 //: Playground - noun: a place where people can play
z

3 import UIKit
4

5 var str = "Hello, playground”
Dedasstion war stri String
Oeciseed 1 MyPypreusd plygreund

E

Puc. 1.14. BcnnbiBatolee okHO ¢ MHdbopMaLmeli 06 obbekTe

Cpena Xcode Bmecre ¢ playground-nipoextamu gaput Bam nouctute Gpam-
TaCTUYECKHE BO3MOKHOCTH JIJIS1 peanu3aini CBOUX uieii!



[ToaroToBKa
K pa3paboTtke B Linux

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

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

MPUMEYAHME B 370l rnaBe onucbiBaeTcs ycTaHoBka Swift 3 Ha Ubuntu 14.04. C mo-
MEHTa ee HanMcaHus B MpoLecce YCTaHOBKM MPUHLMMNANBHO HUYEro He M3MeHunock. Ecnm
BaM noTtpebyetcs Gonee cBexas BepcUSt Si3blka WM Bbl UCMOMb3yeTe HOBbIE pedakuum
Ubuntu, To BCce paBHO CMOXeTe C NIErKOCTbIO MPUMEHWUTL OMUCAHHbIE HUKE MHCTPYKLMW.

B kauecTBe onepalioHHON cucTeMbl MHOIT Gbliia BoiOpana Ubuntu 14.04.
ITO MpOBepeHHast BpeMeHeM, OUeHb CTabuIbHast COOPKa, MMEOIas MaK-
cuMasibHO yIoOHbBIH uHTepdeiic. B HacTostiee BpeMst Ha rioprasie swift.org
nMeeTcs Bepcuu u i apyrux sepeuit OC.

B nepByIo ouepesib HeOOXOMMMO CKaYaTh 00s13aTeTbHbIE TAKEThI, KOTOPBIE
obGecneunBaioT paboTy KommuaTopa. s atoro otkpoiite Terminal 1 Bse-
JuUTe CJIeAYIONIyIo KOMaH1y:

sudo apt-get install clang libicu-dev

[Toce ckaumBaHMS TIPH 3aMIpoce YCTAHOBKY BBeauTe Y 1 HaskmuTe Enter
(puc. 2.1).

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

Tenepb HEOOXOAMMO CKavaTh IIOCJIEIHIO JOCTYIIHYO Bepcuio Swift. s
DTOrO II0CeTUTE CTpaHully http://swift.org/download 1 BeIGepHTE COOTBET-
CTBYIOIILYIO Ballleil oreparnnoHHol cucteMe cOopky (puc. 2.2).
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[Toce ckaunBaHUS ABAXK/IBI IEJIKHITE HA CKAYAHHOM apXuBe B hopmare
tar.gz u pacnakyiite ero B pou3BoJibHYIO manky. Ha puc. 2.3 apxuB pac-
nmakoBaH B manky Home. BerOpanHast Bamu manka OyeT oMalliHel Aupek-
Topueit st Swift.

TbHepbBBGHHTQBTepMHHaHeCHGHYKHHYK)KOMaHﬂy

gedit .profile

parallels@ubuntu: ~

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

[sudo] password for parallels:

Reading package lists... Done

Building dependency Lree

Reading state information... Done

The following extra packages will be installed:
binfmt-support clang-3.4 cpp-4.8 gcc-4.8 gcc-4.8-base icu-devtools libasang
libatomic1l libclang-common-3.4-dev libclangl-3.4 libffi-dev libffi6
libgcc-4.8-dev libgompl libicu52 libitm1 libobjc-4.8-dev libobjc4
libquadmath® libstdcii- 4.8 dev libstdci16 libtinfo -dev libtsan® llvm- 3.4
1lvm-3.4-dev 1lvm-3.4-runtime

Suggested packages:
gcc-4.8-locales gcc-4.8-multilib gcc-4.8-doc 1ibgcci-dbg Libgompil-dbg
libitmi-dbg libatomici-dbg libasan®-dbg libtsan®-dbg libgquadmatho-dbg
icu-doc libstdec++-4.8-doc llvm-3.4-doc

The following NEW packages will be installed:
binfmt-support clang clang-3.4 icu-devtools libclang-common-3.4-dev
libclang1-3.4 Libfri-dev libicu-dev libobjc-4.8-dev libobjc4
libstdc++-4.8-dev libtinfo-dev 1lvm-3.4 1lvm-3.4-dev llvm-3.4-runtime

The following packages will be upgraded:
cpp-4.8 gce-4.8 gec-4.8-base libasan® libatomic1 1ibffi6 libgcc-4.8-dev
1ibgomp1 1iblcus2 libitm1 libquadmath® libstdc++6 libtsano

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

Need to get 52.3 MB of archives.

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

Do you want to continue? [¥/n]

Puc. 2.1. YcraHoBka naketoB B Ubuntu

ITepes BaM¥ OTKPOETCST TEKCTOBBIN pelakTop. [IPOKPyTHTE TEKCTOBOE
cozepxkuMoe (daiijia 1 B caMOM KOHIIE, IIPOILYCTHB OJHY IICTYIO CTPOKY,
106aBbTe CIIEAYIONUI TEKCT:

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

rae /path/to/usr/bin — 3TO IyTh K Mamnke bin BHyTpU pacriakoBaHHOTO
apxuBa co Swift. B ciyuae, eciin Bl pacnakoBaji apXuB B marky home,
1y Th Oy/IeT BBITJISETD IPUMEPHO TaK:

home/parallels/swift-3.0-RELEASE-ubuntul4.04/usr/bin
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Ckomnupyiite JaHHyI0 CTPOKY B Oydep oOMeHa, coxparuTe Gailji 1 3aKpoii-
Te TEKCTOBBII peakTop. B okHe TepMuHaTa BCTaBbTe CKOMMPOBAHHYIO

paHee KOMaHy 1 HaxKMUTE Enter (puc. 2.4).

Ha atom ycranoska Swift sasepiienal [lyist mpoBepku paboTOCIIOCOOHOCTH

Bbl MOJKETE BBECTHU KOMaH/ly

swift —version

OHa BBIBEJIET BEPCUIO YCTaHOBJIEHHOI cOopku Swift (puc. 2.4).

Swift

ABGUT BWIFT

Sraparets
Usirg Diomeioich
Cidor Srapshon

GETTING STARTED
DOGUMENTATION
SOURCE COOE
COMMUNITY
COMTRIBUTING
COMTINUOUS
INTEGRATION

cuters

COMPILER AND
STANDARD LIBIARY

Releases
Swift 2.2
Download Date
Xecode 7.3 March 21, 2018
Ubuntu 15.10 (Signature) March 21, 2016
Ubuntu 14.04 (Signature) March 21, 2016

“Swift 2.2 is avaliable as part of Xcode 7.3 release.

Snapshots

Puc. 2.2. [loctynHble penusbl Swift

® Home
M Home
Places T ——
Orecr ] W i
oeskiop bowloads  foncafg
[ Desktop -
D bocumens o4 LA e
< Downloads Music Public 2]
Jd Music
B Pictures ﬁ
Hvideos
& Trash Templates Videos Examples
Devices | "swift-2.2-RELEASE ubuntu14.04" selected {containing 1 ltem)

Puc. 2.3. PacnakoBaHHbIl apxvB B nanke Home
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0@ parallels@ubuntu: ~

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

parallels@ubuntu:~S swift --version
swift versilon 2.2 (swilft-2.2-RELEASE)
Target: x86_64-unknown-1linux-gnu
parallels@ubuntu:-5 [

Puc. 2.4. BbiBoa nHdopMaummn o Bepcum Swift

Jlitst Toro 4To6Bl BBIOJHUTH SWift-KO/I, B IIPOM3BOJIBHOM MeECTe JUCKa
cosjaiite HOBbII (haill ¢ pacmupenreM swift, cogepskalimii HeKOTOPBI
swift-koz. TTocsie aTOTO B TEpMUHAJIE BBEIUTE KOMAH/LY

swift '/home/parallels/my.swift’
rie
/home/parallels/my.swift

ITO 1IyTh K CO3IaHHOMY (haiiiy.

ITocsie HazkaTs Enter B TepMuHaie 0TOOPa3UTCs Pe3yJIbTaT BbIIIOJIHEHMS
koma (puc. 2.5).

&
1
O pocuments E

¥ Downloads. Pictures swilt-2.2-RELEASE-
&3 Music vbuntu14.04

& Pictures - e
Hvideos

Templates videos

B Poe - Boel B &ud 2

[ my.swire x|
for _ in 1...3

print{"Swift paSoraeri™)
1

Plain Text = Tab Width: 8 =

Puc. 2.5. Mpumep BbiNonHeHHOro swift-koaa

Bor u Bcé! Yeranoska Swift B Linux Takast jke mpocrasi, Kak U yCTaHOBKa
Xcode 8 OS X. TTomHuTE, 4TO BECh TPUBE/IEHHBIN lajiee MaTePUaJ OPUEH-
tupyercs Ha OS X-Bepcuio.



[loaroToBKka K pa3paboTke
B Windows

C HeaBHUX TIOP Y MPOTPAMMUCTOB MOSIBUIACH BO3MOKHOCTH TIOMTPAKTAKO-
BaTbhcs B paspaborke Ha Swift mog OC Windows. Kak u B ciyyae ¢ Linux,
paspaborka o Windows ceityac He MOKeT Ha3bIBAThCSI [IOJHOIIEHHOI, TAK
KaK MMOKa He CYIIECTBYET KAKOH-IHG0 cpeibl pa3spabOTKH, TIO3BOJISIONICH
CTPOUTD 110JIb30BATEIbCKIE UHTEP(hENCI.

g nporpammuposanusa mox Windows cymecrsyer maker Swift for
Windows, KoTopblii ycTaHaBanBaeT HeoOX0AUMOe OKpysKerue. Tlocen-
HIoI0 Bepcuio (ceityac ato 1.6) BB MoxeTe HaliTH Ha mopradie http://
swiftforwindows.github.com. CkauaB ycrtanoBouHbIit aiis, 3arycTure ero
U MHCTAJLTUPYITE TPOrpaMMy B ITPOU3BOJIbHYIO ANy (puc. 3.1).

IMocse ycTanoBku Gy/eT 3amynieHo TPUIOKEHNE, ¢ TTOMOTIHIO KOTOPOTO
BBl CMOJKETE CKOMITMJIMPOBATh HANTMCAHHBIN KO (puc. 3.2).

Tenepb BaM JJ0OCTATOYHO IIPOCTO HAIKCATH IIPOU3BOJIBHBIN KO/ B (haiiye

¢ pacmmpenHneM swift u coxpanuTh ero Ha kecTkom aucke. Ilocie sTo-
o ¢ MOMOIIbI0 KHOTKH Select File Heo6XoauMo BbIOpaTh JaHHbBIH (haii.

-
), Swift for Windows 1.6 Setup =1 A=l

Choose Install Location
Chnase the folder in which to install Switt for Windows 1.6. \&

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

Space required: 238.7MB
Space available: 194.9C8

Nullsoft Install System v3.0l

([ <ack ] st ] [ cance ]

Puc. 3.1. OkHO ycTaHoBKM komnunsaTopa Swift
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Comepilen
CSwift My Proprans Hello.swift eVelect Tile
Compile Run
Comwpilen Settingd
* dovb s o kol s g el
Swipt C ™
it B Aswmacrpanop: CAWindows\system2icmd e = | = ]
Saoga

Puc. 3.2. Paboyee OKHO KOMMMAsTopa

ITpu HaskaTun Ha Compile 0TOGPasITCst Bee OMMOKH, a TIPU UX OTCYTCTBUH
nporpamma 6y/eT CKOMIIMJIMPOBaHa M TOTOBA K 3aI1yCKY, KOTOPBIA MOKHO
OCYIIECTBUTDH HAJKaTHEM Ha KHOIKY Run.

Ha arom Bcé! Yeranoska Swift 8 Windows Takas ke 1pocrasi, Kak 1 ycra-
noska Xcode B OS X. [ToMuure, 4T0 BeCh PUBEIEHHDIN ajiee MaTepual
oraocutcs k OS X-Bepcun.



HACTDb II

ba3oBble BO3MO)XXHOCTU
Swift

Mpuwno BpeMs nepenT K uaydyeHunto Swift. Mbl 6yaeM nucaTb Koz BMECTE,
noapobHo pasbupas BCe ero BO3MOXXHOCTU N MEXAHU3MbI.

Swift — o4YeHb MHTEPECHbIN A3bIK. ECin paHee Bbl paboTanu ¢ ApYrMMu si3bikaMm
NporpaMMMpoOBaHNs, TO B CKOPOM BPEMEHW 3aMETUTE UX CXOACTBO C AETULLEM
Apple. [laHHas rnaBa pacckaxeT BaM 0 6a30BbIX MOHATUSAX, KOTOpble npea-
LeCTBYIOT yCMEWHOMY NporpaMMMpOBaHKIO, 1 06y4nT OCHOBaM CMHTaKcuca
1 paboTbl C pa3nnyHbIMU PyHAAMEHTaNbHLIMW MEXaHW3MaMK, KOTOpbIE Neru
B OCHOBY BCEW CUCTEMbI pa3paboTku NporpaMm Ha sisbike Swift.

Kak v MHorvie apyrve s3blki, Swift akTMUBHO MCMONb3yeT NepeMeHHbIE U KOH-
CTaHTbl A1 XPaHEHWUS 3HAYEHWI, @ ANg AOCTYNa K HUM CyXaT UaeHTUbu-
KaTopbl (MMeHa). bonee Toro, Swift Bo3Ben (pyHKLUMOHANBHOCTb NEPEMEHHbIX
1 KOHCTaHT B cTeneHb. M ckopo Bbl B 3TOM y6eauTeck. M0 X0Ay UTEHUS KHUMM
Bbl Y3HAeTe O MHOTMX MOTPSICAOLLMX HOBOBBEAEHUSX, KOTOPbIE HE BCTPEYanch
BaM B [APYruX s3blkaX, HO Ha OTCYTCTBME KOTOPbIX Bbl, BO3MOXHO, CETOBAsM.

nasa 4. OTnpaBHas To4ka
naea 5. Tunbl faHHBIX M OnNepauun ¢ HUMKU
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Swift, kak u J11060ii APYroii A3bIK IPOrPaMMHUPOBAHYS, BBIIOJIHIET CBOK
(byHKIIMU ¢ TOMOIIBIO KOMaH/I, KOTOpPble OT/IaeT (a TouHee, IUIIET) pas-
paboTurk. 3aBepieHHast KOMaH/a sI36IKka Swift HassIBaeTcst goipacerue.
MDaiis ¢ KosIoM 0OBIYHO COCTOUT U3 COBOKYITHOCTH BBIPAJKCHI, HATIMCAH-
HBIX HA MHOKECTBE CTPOK. [IprMepbI BbI MOTJIM BU/IETDH HA U300PasKEeHUSX,
neMoHcTpupyiomux playground-npoextst B Xcode.

Beipaskenust, B CBOIO ouepe/ib, COCTOSIT U3 OIEePaTOPOB, MOAN(MUKATOPOB
U IPYTUX Bhipaxkenuii. Onepamop — 3170 MUHUMAJIbHAS aBTOHOMHAS €/~
HUIA (CJI0OBO WJIM TPYIITIA CJIOB), BBIMOJTHSIONIAS ONPEIETICHHYIO KOMaHLY.
Moouguramopor — 910 GYHKIMOHAIBHbIE €IUHUIIbI, PACIINPSIOLINE BO3-
MOKHOCTHU oItepaTopoB. Bee 3apesepBupoBanHble S3bIKOM TTPOTPAMMUPO-
BaHMst HAOOPbHI CUMBOJIOB HA3bIBAIOTCST KAHOUCEHIMU CLOBAMIL.

B Swift BbiessioT 1Ba Bay)KHEHINX MOHATUS: 0ObSBICHUE U WHUIUAJIN-
3a1us.

Q Obsasnenue — 3T0 co3gaHne HOBOIO 0OBEKTA, ¢ KOTOPBIM ILIAHUPYETCsI
B3alIMO/IEIICTBUE.

Q Muuyuarusayuss — 3To TPUCBOEHUE OOBSIBIEHHOMY 00BEKTY OIpesie-
JIEHHOTO 3HAYEHUS.

HAYMHAKOLLIMM  PaccMOTpUM CreayroLmin YrpOLEHHbIV MPUMepP: NpeacTaBbTe, YTo
onepaTvMBHas NamsATb BaLLEro KOMMblOTepa COCTOUT U3 MWUSIMOHOB OTAENbHbIX SYeek.
Slyelkn o6beanHeHbl B rPynbl C Pas/fiMiHbIM KOJIMYECTBOM SIMEEK B KaXKAOW. Y KaX-
[0 rpynnbl eCTb Ha3BaHue. [IpyrvMmn CroBaMm1, MOXHO CKasaTb, YTO 06bsiBNEHbI (CyLue-
CTBYIOT) XpaHunmwa ¢ umeHamun «pynna 1», «Ipynna 2» u T. A4. Y10 6yaeT xpaHuTbcs
B siuelikax, 3apaHee HeW3BECTHO, HO MOXHO CKa3aTb TOYHO, YTO K OMNpeaeseHHOMY Xpa-
HUnnWy (Habopy siyeek) MOXXHO 06paTUTLCS Mo ero uMeHu (puc. 4.1).

Tenepb Mbl pelwnnm 3anucaTtb B si4elku rpynnbl 1 HEKOTOpYo UHdOopMauuio. Opyrumu
CoBaMM1, pewuvny MHULUManu3npoBsaTthb rpynne 1 onpeaeneHHOe 3HayeHue, B AAHHOM
cnyyae 23 (pwuc. 4.2).
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OMNEPATUBHAA NAMATbL OMNEPATUBHAA NAMATDL
«[PYNNA 19 «[PYNINA 20 «[PYNNA 19 «[PYNINA 20
Puc. 4.1. lycTble rpynnbl syeex Puc. 4.2. 'pynnbl sueek ¢ AaHHbIMK

Tenepb, 4T06bl HaWTV 3HaYeHMe 23, HET HEOBXOAMMOCTM CKaHMPOBATb BCE UENKM One-
paTUBHOW MaMSATU Ha NPEeAMET 3amnucaHHbIX B HUX AaHHbIX — AOCTAaTOYHO MWL 06pa-
TUTbCS K rpynne 1 1 nosyuynTb 3anMcaHHOE B Hel 3HaueHue. XpaHunuule «Mpynna 1» —
3T0 06bEKT, KOTOPbIM 06naaaeT HabopoM CBOMCTB, HanMpuMep: 3amnucaHHOE 3HaueHue,
KOJIMYECTBO sYeeK, aapec B ONepaTMBHOM NaMsiTU, MO KOTOPOMY XpaHUTCS rpynna, U T. 4.

3HaYMTENbHOE KOJUYECTBO AEHCTBIIA, KOTOPBIE BBI OyeTe TIPOrpaMMu-
poBath B OyayuieM, Oyaer aubo onpenessiTbh HEeKOTOPbI 00beKT, 110
MHUIHATH3UPOBATh €T0 3HAUEHNUE, TNOO 3aMPallinBaTh 9TO 3HAUCHHUE, THOO
MPOU3BOUTD OTIEPAIIUY C ITHM 3HAUCHHUEM.

4.1. UHnumanmnsayms n naMeHeHne 3HayeHus

BasoBble onepaTopbl

Kax rosopuiioch panee, onepaTopbl — 9TO MUHUMAaJIbHble aBTOHOMHDBIE
(byHKIIMOHATIbHBIE IMHUIIBI, BBITIOJIHSIONINE HEKOTOPYI0 KoMany. Ore-
patopbl B Swift T03BOJISIOT BBITIOIHATH PA3JINUHBIE OIIEPAIIUH, HATIPIMED
olepanuy Ha/l 3HAaYeHUSAMU XPAaHUJIUIL JAHHBIX. 3HaYeHUs, KOTOpble
OIIepaToOpBbI 3aTPATUBAIOT B CBOEH paboTe, Ha3bIBAIOTCS onepandamu. JIpy-
TUMU CJIOBaMU, MOJKHO CKa3aTh, YTO OTIEPATOPBI MTPOU3BO/ISAT Ollepalini
Ha/l ollepaH/iaMHu.

HAYUHAKOLLMM PaccMOTpuM MpocTenWwmnii apudMeTmyeckmin npumep: 23 x 145.
[aHHblii NpuMep SIBNSIETCA 8bipaxeHueM, TO eCTb 3aKOHYEHHOW KOMaHAOW Ha si3blke
MaTeMaTMKK. B HEM MOXHO BblAENWUTb OAUH orepamop (YMHOXEHWE) v [ABa onepaHda
(23 u 145).

BepHeMcst K pacCMOTPEHHOMY paHee MpUMepy C OnepaTUBHOM MaMsTbio. YTobbl Mpous-
BECTW OMEPaLMI0 YMHOXKEHUS!, BbIMOMHSIIOT CEAYIOLLYI0 MOC/eA0BaTeIbHOCTb AENCTBUIA:

1. 3arpy3uTb 3HayeHue u3 rpynnsl 1.

2. 3arpy3uTb 3Hau4eHue 13 rpynnol 2.

3. TlepeMHOXWTb 3arpy>KeHHble 3Ha4YeHns.
4

O6bsABUTL HOBOE XPaHUULLE C UMEHEM «Ipynna 3» 1 3anucaTb B HEro pesy’ib-
TaT onepaumm.
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B nTore Mbl NOMy4YMM HOBYIO rpynMy siueek NamsTh C NPOUHULIMANIN3MPOBAHHBIM eto 3Ha-
YyeHueM (puc. 4.3).

ONMEPATUBHAA NAMATb

alPYNNA 1» «TPYMNA 2» «[PYNNA 3»

Puc. 4.3. HoBas rpynna siyeek ¢ 3anncaHHbIM B Hee 3HaYeHneM

Bcero BoizieIs10T 1BA OCHOBHBIX BI/IA OTIEpaToOpPOB:

Q IIpoctbie onepaTopsl BHITTOTHSIIOT OTIEPAINH C PA3JTUIHBIMU OTIEPaH-
namu. B ux cocraB BXOAAT yHApHbBIE 1 GUHAPHBIE OTIEPATOPLIL. Yiapivle
onepamopbsl BHITIOJHAIOT ONEPAINIO ¢ OJHUM ONePaHIoM (HapuMep,
-a). OHM MOTYT HaXOUThCSI TIEPE]] OIIEPAHJIOM, TO €CTh OBITH ITPehUKC-
HBIMU (HATIpUMep, !b), WJIK TI0CJIE HErO, TO €CTh OBITh OCT(HUKCHBIMU
(mampumep, i?). bunapnvle onepamopsi BHITIOTHIIOT OTIEPAITUIO C IBYMS
orepanziaMu (Hampumep, 1+6). Takoi omepaTop Bcera pacmosiaraeTcs
MEK/Ly OllepaH/aMy U Ha3bIBaeTCd WH(PUKCHDBIM.

O CrpykrypHbIe OnepaTOPsl BIAUSIOT HA X0/ BHIIOJTHEHUS TTPOIPAMMBbI.
Cpeny HUX OTIEJNbHO MOKHO BBIJIEJTUTD MEPHAPHBLI ONepamop, Ko-
TOPBIN BBITIOJIHSET Olepaluu ¢ TpeMs onepangamu. B Swift umeercsa
BCEro OJIUH TePHAPHBLIN OIlepaTop — OIepaTop YCJIOBUS a ? b : ¢, C HUM
MBI TTO3HAKOMUMCS B JTAJIbHEHTIIEM.

OnepaTtop npucBaneaHuns

Omneparop npucsauBanus (=) — 9T0 0coObIil GuHapHbII onepatop. Ou
HCTIOJIb3YETCST B TUIIOBOM BBIPAKEHUN @ = b, MHUIIMATU3UPYS 3HAUCHUE
00beKTa a 3HaUeHHEM 00beKTa b.

HAYMNHAROLLMM Ecnm 0bpaTuTbCs K pacCMOTPEHHOMY paHee MpuMepy, TO XpaHu-
nuwy «pynna 1» 6bi10 NPOMHULMaNM3NPOBaHO 3HadeHne 23, To ecTb Mpynnal = 23.

MPUMEYAHUE B Swift onepaTop npucBanBaHusi He BO3BpallaeT MpUCBavBaeMoe
(MHMUManu3vpyemoe) 3HauYeHue, OH NLLb NPOBOANT UHMULMaNU3aLUmio (YCTaHOBKY 3Have-
HWs1). BO MHOMMX s13blkax MPOrpaMMMPOBaHUS AaHHbIM ONepaTop BO3BpaLlaeT npucsau-
BaEMOE 3HaYeHune, 1 Bbl MOXETE, HanpyuMep, He3aMeaIMTENbHO BbIBECTU €ro Ha KOHCOMb
WM UCMONb30BaTb B KayYecTBe YCI0BUs B onepaTtope yciosus. B Swift nogo6HbI noaxos,
BbI30BET OLUMOKY.



44 Yactb II. ba3oBble BO3MOXHOCTM Swift

JleBasi u IIpaBasi 4aCTHU oliepaTopa InprucBariBaHUs JOJIZKHbI OBITh O/THOTHUII-
HbIMHI (TO €CTb UMEThb OI[I/IHB.KOBI)H?I TUII, Ipe/lHa3Ha4YaTbCA I XpaHEeHW A
JIaHHBIX OJITHOTO 1 TOI'O K€ TI/IHa).

HAYNHAROLLIMM TlpeacraBbTe, YTO Mbl CO3AaNM HOBOE XpaHunuile «pynna 4» u 3a-
nucanu B Hero TeKCToBble AaHHble (cnoBo «SWIFT») (puc. 4.4). Obpatute BHUMaHue
Ha TO, YTO paHee Mbl 3anucbiBann Lienble Yucna. Takum 06pa3oM, MOXKHO cKasaTb, YTO
XPaHWUMLLA MOFYT pasfiMyaThCsl MO TUMY HAaXOASLLENCs B HUX MH(OpMaLMn: nepsble Tpu
rpynnbl NpeaHasHayveHbl ANl XpaHeHWs Yncen, a YeTBepTas — TeKcTa.

OMNEPATUBHAA NAMATb

alPYNNA 12 «TPYTNNA 25 «PYNNA 3» «PYNNA 42
ENE | ENENES] [ENENENES [ENERENENEN

Puc. 4.4. HoBoe XpaHunuLle ¢ TEKCTOBbIMU AaHHbIMK

Bbl MOXXETE MPUCBOUTL OMPEAESIEHHOMY XPaHWMLLY COAEPXXMMOE TOSIbKO B COOTBET-
CTBMM C €ro TUMOM, TO €CTb EC/IM XPaHWUULLE MpeAHa3HAUYeHO AN XpaHEHWs, Hanpu-
Mep, TEKCTa, TO HUYTO MHOE, KPOME TEKCTA, B HEFO HEe MOXET BbiTb 3anuncaHo. Kaxabii
13 TUMOB NpeAHasHaYeH A XpaHEeHUs ONpeaeneHHOro Buaa 3HauYeHnin (Yncna, TekcT,
JIOTMYECKNe U Apyrue 3HaudeHus). Tun uHdopMaLlmmn, KoTopas MOXKET 6biTb 3anuncaHa
B XPaHWINLLE, HA3bIBAETCS MUMOM OaHHbIX.

MPUMEYMAHUE Twvn onpeaensieT coaepXXmMoe XpaHwnuLla.

4.2. lNepeMeHHble N KOHCTAHTbI

lNepeMeHHble

Haubosee BaxxHoe 6a30B0€ MOHATHE B JIIOOOM A3bIKE IIporpaMMupoBa-
HUA — TIepeMenHasd.

Ilepemennasi — 910 Hekast UMEHOBaHHast 00J1aCTh (XPaHUIIUIIE ), B KOTOPOI
MOXKET XPaHUTHCS 3HAUYECHUE OTPE/IEIEHHOTO TUTIA IaHHBIX. 3HAYeHWe
HepeMeHHON MOKET MEHATDLCS ¢ TedyeHreM BpeMeHu. IIporecc nusmenenus
3HAYEHMSI TPOUCXO/IUT He caM 110 cebe, a MHUIUUPYETCs U3BHE TP WHU-
LHaIN3alUY1 HOBOTO 3HaYEHUS.

HAYMNHAROLLMM B npeabiayweM npuMepe BCe YeTbIpe rpynrbl — 3TO NEPEMEHHbIE,
cofiepXKaLlme YACOBbIE N TEKCTOBbIE 3HaYeHMS. Bbl MOXETE yaanuTb XpaHsLieecs B Jito-
6011 13 NepBbIX TPEX FPYMNN 3HaYEHWe W 3anucaTb B HEr0 HOBOE Yncno. Takum obpasoMm,
3HaYeHVe NepeMeHHON M3MEHWTCS, HO ee Ha3BaHWe OCTAHETCS MPEXHUM: HOBOE YMC-
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no 6yneT AOCTYMHO MO CTapoMy MMEHW Fpynnbl. M npouecc uHMumManusaumm, 1 npouecc
3anM1cu HOBOrO 3HAYEHUs! MOXET MOBTOPSATLCS Tak A0SO, Kak TOro TpebyeT nporpamMma.

[Ipumino BpeMst HEMHOTO pa3MsTh nasblibl. [lepBoe, yeMy BBl HayuYnTeCh
npu usydeHun Swift, — oObaBIATH IepeMeHHbIe, [lepeMennbie B Swift
0OBSIBJISTIOTCST ¢ TIOMOIIIBIO OTIEPATOPA Var, 32 KOTOPBIM CJIeyeT Ha3BaHWe
U 3HAUEHUE 9TOU TepeMEeHHOM.

CUHTAKCUC

var umallepemeHHO = 3HadveHuellepeMeHHoOW
Mocne onepaTopa var ykasblBaeTCsl MMsi CO34aBAEMOV MEPEMEHHON, C MOMOLLbIO KOTO-
poro 6yaeT Npou3BoANTLCS ObpalleHre K 3anMcaHHOMY B MEepeMEHHOW 3HaveHuto (Mnm
C NMOMOLLbIO KOTOPOro 3TO 3HayeHue byaeT u3MeHsTbes). [Janee, nocne MMeHV 1 onepa-
TOpa NpUCBauBaHWsI, ClesyeT MHULMANM3MpyeMOe NEPEMEHHON 3HaUYeHKe.

[Tpumep 0ObABIEHI TIEPEMEHHON ¥ MHUIIMAIU3AIUN €€ 3HAYeHUs TIPU-
BeJleH B uctunre 4.1.

JNinctmur 4.1

1 // nepemeHHble O6BABMAKNTCA C MOMOWbBI0 KIKWYEBOrO C/ioBa var
2 var groupOne = 23

B nannom npumepe cosjaercd 1epeMeHHasi ¢ UMeHeM groupOne 1 YHCJIOBLIM
sHauenneM 23. To ecTh KOl MOSKHO IPOYKUTATD CJAeAYIONUM o6pazom: « O6b-
SIBUTD TIEPEMEHHYIO C UMEHEeM groupOne 1 TIPUCBOUTDH €l 3HaueHne "23"».

B xozte paboTht HAZ TIPOTPAMMOTT MOKHO 00 BSABIISTH TPOU3BOTLHOE KOJTH-
YeCTBO [1€PEMEHHBIX.

Y106l U3MEHUTH 3HAUYCHHUE TIEPEMEHHON, HeOOXOAMMO TIPUCBOUTH eii
HOBOE 3HAYEHWE, OIIEPATOP var MIPU 9TOM He UCHOJIb3yeTcs (JIMCTUHT 4.2).

MPUMEYAHME OnepaTtop var UCMOMb3yeTcsl eAvHOXAbl AN KaKAOW MepeMeHHOM
TOMbKO Npu ee 06bABNEHNN.

ByZIbTe BHUMATEJIbHBI: BO BpEMA MHUIINAJIN3All HOBOTO 3HAYEHUA CTapoe
YHUYTOKAETCA.

Jinctmur 4.2

1 // nepemeHHble O6BABMAKNTCA C MOMOWbBI0 KAKWYEBOro cCjioBa var
2 var groupOne = 23

3 // v3MeHsAeM 3HadeHue O6bABJIEHHOW paHee MnepemMeHHOM

4 groupOne = 46

B pesyJibraTe BBITIOITHEHUS KOJIa B IEPEMEHHOIT groupOne OyIeT XPaHUThCST
3HauYCHUE 46.
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KoHCTaHThI

Jlnst moboro xparumiia nHGopMaiun B Swift cyiiecTByeT BOBMOKHOCTD
yKazaThb IIPAaBUJIO, 3alIpeliaioliee n3MeHeHe mepBoHaYaIbHO YCTaHOB-
JIEHHOTO 3HaueHus1. Takue xpanuauiia OyayT COmepKaTh MepelaHHoe
VM 3Hau€HUE JI0 MOMEHTA YHUUTOKEHUS U HEe UBMEHSITCS HU TPU KaKUX
ycaoBusiX. Takue XpaHUIHIIA Ha3bIBAIOTCST KOHCMAHMAMU.

HAYUHAKLLMM Tak, HanpuMmep, Mbl MOrM 6bl 0ObSABUTL paHee CO34aHHYH rpyn-
ny 4 Kak KOHCTaHTY, ¥ 3anucaHHoe B Hee 3HayeHne «SWIFT» He Morno 6bl U3MEHUTLCS
B TeyeHune paboTbl NporpamMmbl.

KoHcTaHTBI 00BSBIISIOTCS C TIOMOIIIBIO orepaTopa let.

CUHTAKCUC

let uMAKOHCTaHTbl = 3HaYeHUEeKOHCTaHThI

Mocne onepatopa let ykasbiBaeTcst MMsi CO3AaBaEMO KOHCTaHTbI, C MOMOLLbIO KOTOPOro
6yaeT npon3BoANTLCS ObpaLLeHMe K 3anncaHHOMY B KOHCTaHTe 3HadeHuto. [anee, nocne
MMEHW 1 onepaTopa NPUCBavBaHus, CneayeT MHULManM3MpyeMoe KOHCTaHTe 3HayeHue.

[Tpumep 00bsABIEHNST KOHCTAHTDI ¥ MHUIIMAJIU3ANN €e 3HAYEeHUsT TIPU-
BeJleH B JINCTUHTE 4.3.

Jiuctmur 4.3

1 // KOHCTaHTb 06bABNAKWTCA C MOMOWbK Kk4YeBoro cnosa let
2 let groupFour = "Swift"

B pesynbrate Gyner 00bsiBIeHAa KOHCTaHTA groupFour, cofiep:Kaliasi 3Ha-
uyeHme "Swift". [laHHOe 3HAYEHIEe HENb3st K3MEHUTD HU IIPU KaKUX 00CTO-
SITEIBCTBAX, HO OHO MOKET OBITH YIATE€HO BMECTE ¢ KOHCTAHTOM.

ITpu nomnbiTKe UBMEHNUTH 3HaYeHNe KOHCTaHThI Xcode coobiuT 06 ommbke
(suctunr 4.4).

Jinctmur 4.4

1 let groupFour = "Swift"
2 groupFour = "Apple Swift" // OWMBKA: nonbiTKa M3MEHUTb KOHCTAHTY

Panpimie, mporpaMmMupys Ha APYTHUX S3bIKaX, Bbl, BEPOSTHO, HE OYEHD aK-
TUBHO UCIIOJIb30BAIN KOHCTAHTHL. SWift — 9TO S3BIK, KOTOPBIN MO3BOJISIET
O4eHb IHOKO YIPABJISITh PECYypcaMu, MOMOorasi BaM B 3ToM. KoHcTaHThI —
3TO camoe TepBoe 1 6a30BO€ CPENCTBO OMTUMHU3AINN UCTOIb3YEMbBIX
MoOTITHOCTEH. B ¢Bsi3n ¢ aTuM BaM ciieryet puberaTh K UCTIOIb30BAHUIO
KOHCTAHT BCer/ia, KoTjia NHUITNAIU3MPOBaHHOe 3HaUeHe He JTOJ;KHO U He
Gy/ieT M3MEHSIThCST B X07e paboTh! prsioskenwst. Bosee Toro, Xcode creant
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3a TeM, M3MEHSICTCS JI 3HAYCHUE OOBSIBJICHHBIX IEPEMEHHBIX B X0/I¢ pabo-
TBI TIPOTPAMMBbI, U [IPU HEOOXOAUMOCTU OMOBECTUT BaC, YTO MEPEMEHHYTO
JKeJIATeIbHO N3MEHUTD Ha KOHCTAHTY.

MPUMEYAHME Kak roBopunocb paHee, 06bsSIBIEHUEM MEPEMEHHON UK KOHCTaHTbI
Ha3blBaeTCs ornepauysi 3aaHusi UMEHU M TUMA NMEepPEeMEHHOW UM KOHCTaHTbl. MHWumMa-
NM3aumelt HasbiBAaETCS onepaumnsi Ha3HayeHWsi NepeMeHHON UM KOHCTaHTe HEeKOTOpOoro
3HayeHwus1. Ecnv Bbl OAHOBPEMEHHO onpeaensieTe UMs U 3Ha4YeHWe NePEMEHHOMN N KOH-
CTaHTbl, TO 06BSBNEHVE U MHULMANM3aLMS COBMELLAIOTCS.

3amoMHUTE, YTO OTIEPATOPLI var 1 let HEOOXOUMO 33/1eHiCTBOBATE TOJIBKO
pu 00bSIBJIEHUH TTapaMeTpa. B paibHelieM npu oOpaiieHui K 00bsiB-
JICHHBIM TIEPEMEHHBIM 1 KOHCTaHTaM TPEOYETCsT NCTIOIb30BATh TOJIBKO UX
MMeHa.

I[Ipu HEOOXOAUMOCTH OOBABUTH HECKOJIBKO IIAPAMETPOB BbI MOKETE IIHCATh
KasK/Iblil U3 HIX ¢ HOBOM CTPOKMU, UCIIOJIb3Y sl IIPH 9TOM OILIEPaTOP var Win
let JIst KasKI0TO TTapaMeTpa OT/ebHO, U HAITUCATh ONePaToOp OIHAKIbI
U [IePeYrCINB II0CJIe HETO YePes 3alATYI0 CO3IaBaeMble ITapaMeTphl (JIic-
THHT 4.5).

Jiuctuur 4.5

// 06bABMM nepemeHHble MO OAHON B CTpoke
var groupOne = 23

var groupTwo = 145

// 0bbABMM nepemMeHHble B OfHY CTPOKY

var groupThree = 3335, groupFour = "Swift"

nuh wWNR

Vcnosp3oBatue mepeMeHHbIX U KOHCTAHT TPUBHOCHUT y06CTBO U JIOTHY-
HocTb B Swift B cpaBHeHun, Hartpumep, ¢ si3bikom Objective-C, B KOTOpoM
BCe OBLITO 3HAUNTENHHO CIOJKHEE.

4.3. MNMpaBuna obbsaBNeHUs
nepeMeHHbIX U KOHCTaHT

Swift gaer mupokuii mpocTop B cosganun (0ObABIEHNN) EPEMEHHBIX
M KOHCTAHT. BbI MOJKeTe Ha3bIBaTh UX IIPOU3BOJIbHBIMU UMEHAMU, UC-
nosibsoBath Unicode, amo3u (aske tak!), HO IPK 9TOM CJIeLyeT IPUiEp-
JKMBAThCST HEKOTOPBIX TTPABLT:

Q Ilepementibie 1 KOHCTAHTHI CJielyeT UMEHOBATh B HUKHEM KAMEAKElC-
cmune. DTO 3HAYUT, UYTO IPU HAMMEHOBAHNN HCITONB3YIOTCS TOJIBKO
JATHHCKUE CUMBOJIBI (0€3 MoYePKUBAHU, THPE, MATEMATUIECKIX
opmys 1 T. 1.) ¥ Kask/0€ 3HAUMMOE CJI0BO (KpOMeE TIePBOTO) B UMEHN
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HauYMHaeTCs ¢ IPOIUCHON (3araBHoil) Oyksbl. Harpumep: myBestText,
theBestCountry, highScore.

XoTst X UMeHa 1 MOTyT cojepskath Jiobbie Unicode-cumBoabl (suc-
THUHT 4.6), X UCTONB30BAHNE TOMHKO MEMIAET YNTabeTLHOCTH KOIA.

JIncTuur 4.6

1 // TMonpobyiTe NpoYnMTaTb UMA OTOW NEPEMEHHON WM ee 3Ha4vyeHue
2 var d@w = "Roi"

Q Imena gosskHbl ObITh YyHUKAABHBIMI. Heb3s co3aBarh epeMeHHy10
WV KOHCTAHTY ¢ UMEHEM, yiKe 3aHSIThIM JIPYTOH mepeMeHHON nin
KOHCTaHTOI.

MPUMEYAHMUE Y gaHHOro npaBwia ecTb UCKMIOYEHWS], CBSI3aHHble C 061acTbio BUAK-
MOCTM MepeMEeHHbIX N KOHCTaHT. O6 3TOM Mbl MOrOBOPUM MO3Xe.

Ecsm Bam Tpebyercst 1aTh epeMeHHO M KOHCTAHTE MMST, 3ape3ePBUPO-
BaHHOe B Swift 1101 Kakoe-m1bo ciy:kebGHoe KII0UeBoe CJI0BO, TO CJIeLyeT
Harmcarb ero B anoctpodax (), HO s HACTOSITEIbHO PEKOMEH Y10 U30eraTh
ATOTO, YTOOBI HE HAPYIIATh YNTAOETIBHOCTD KOJIA.

B muctunre 4.7 ipuBeieH IpuMep CO3/IaHUs TIEPEMEHHOM ¢ IMEHEM, COOT-
BETCTBYIOLIMM 3aHATOMY KJIIOYEBOMY CJIOBY var. J{Jist Toro 4robbl co31aTh
MepeMEHHYT0 € TAKUM JKe MEeHEM, HeOOXOIMMO UCTIOJB30BATh ATOCTPOMBI.

Jiuctuur 4.7

1 // co3pagvm mnepeMeHHyw C WMeHeM var

2 var “var = "lpumep nepemeHHoOi B anocTpodpax" “lpumep nepemeHHoU
8 anocmpogax”

3 “var’ "Mpumep nepemeHHOLU

8 anocmpogax”

O6paTuTe BHUMaHKE Ha TO, YTO B MPEABIAYIIEM TPUMepe B 06JacTh pe-
3YJIBTATOB JIBAK/IbI BRIBEJIOCH 3HAUEHME OOBSIBJIEHHOIT TIEPEMEHHOIT ~var’ .
Jlajiee MbI TOTOBOPUM O TOM, KaK BBIBOANUTH HH(MOPMAIIHIO B 9TY 00JIaCTh.

4.4, 'nobanbHbIe U NoKasibHble 0O6bEKTbI

JIio6ast mporpaMma CoaepKUT OOJIBIIOE KOJIMIECTBO PA3IMYHbIX 00BEKTOB,
KOTOPBIE, B CBOIO OYEPE/Ib, COJEPKAT JAPyrue 00beKThl. IIpuMepamu 00b-
€KTa MOTYT CJIY’KATh B TOM YKCJIe ¥ IePEMEHHBIE C KOHCTaHTAMU.

NMPUMEYAHMUE YavBuTENbHO, HO NEPeMEHHbIE U KOHCTaHTbl MOryT coAepXaTb B CBO-
€M COCTaBe Apyrue NnepeMeHHble U KOHCTaHTbI! OTo 6osiee rny6oKuii YpoBeHb NpUMeHe-
HWS s3blka Swift, M Mbl MO3HAKOMMMCS C HUM B AaSibHEMLLEM.
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Kaskblil co3aHHbIl 06BEKT MOKET UCIOIb30BaThCS TOIBKO B COOT-
BETCTBUU CO CTPOTO OLPEAENCHHbIMU [IPABUIAMU, OJHO U3 KOTOPHIX
Ha3bIBaeTCS 00JacThIo BUANMOCTH. O6IacTh BUAUMOCTHU OIIPEAEIsET,
Ijle UMEHHO B KOJI€ MOKHO HCIIOJIb30BaTh TOT WU UHOI 06bekT. 1o npu-
HaJJIeKHOCTH K 00JIaCTU BUAUMOCTU OOBEKTHI AEJIITCS Ha JIOKAIbHDIE
" r100aJIbHbIC.

Q [obarvivie 06pexmvL — 3T0 0GBEKTHI, JOCTYITHBIE B JII0O0i TOYKE TIPO-
rPaMMBI.

Q Jokanvnvie 06oexmor — 3T0 00BEKTDL, JOCTYIIHbIE B IPEAEIaX POLU-
TEJILCKOTO 0OBEKTA.

HAYUHAROLLMM PaccMoTpuM Crieaytowmii npuMep: y Bac ecTb NporpaMMa, B KOTO-
pOVi CyLLECTBYIOT HECKOJIbKO O6BEKTOB. Y KaX4oro o6bekTa ecTb CO6CTBEHHOE UMS, MO
KOTOPOMY OH AoCTyneH (puc. 4.5).

Ob6bekTbl Object-1 1 Object-2 06bsiBNEHbI HENOCPEACTBEHHO B KOPHE Mepapxumn obbek-
TOB NporpamMmbl. Takue 06beKTbl Ha3blBAOTCS rNoBanbHbIMU, M OHW AOCTYMHbI B Silo60M
TOYKe NMPOrpaMMHOro Koaa.

061bekT Object-2 MMeeT BNoXeHHbIN 06bekT Object-3, KOTOpPLIV SBASIETCS NIOKAbHbLIM:
OH 06bsiBNeH B kKOHTeKcTe Object-2 1 AoCTyneH ToNbKO B ero npeaenax. Takum o06pasom,
nonbITka nosy4nTb AocTyn k Object-3 u3 Object-1 3aBepLuMTCs OWIMOKOMN.

PaccMOTpuM Apyroii BapuaHT opraHu3aummn o6bekToB (puc. 4.6).

MPOrPAMMA NMPOrPAMMA

Object-1 Object-2 Object-1 Object-2

Object-3 Object-2 Object-1

Puc. 4.5. BapvaHT nepapxvmn o6bekToB Puc. 4.6. [Ipyroii BapuaHT nepapxuu
BHYTpW Nporpammbl 06bEKTOB BHYTPW NpOrpamMMmbl

Kaxxablii U3 KOPHEBbIX O6HLEKTOB MMEET OAMH BOXEHHbIN. Bcs 0COB6EHHOCTL AaHHOM
nporpamMMbl B TOM, UYTO JIOKaJibHble 06BEKTbI UMEIOT TOYHO TaKue e UMeHa, Kak U rno-
6anbHble. B TakoM criyyae oWMEKM HE MPOUCXOAUT U NIOKasbHbIM OGBEKT NEpeKpbIBaeT
rno6asnbHblii, TO ecTb, obpalasick k Object-2 BHyTpu peanusaumm Object-1, Bbl o6palua-
eTechb K JIOKanbHOMY 06beKTY, a He K rnobanbHoMy.

3arnoMHWTE, YTO OAHOMMEHHbIE NIOKaNbHbIN U rNo6anbHbI 06bEKTHl — 3TO pasHble 06b-
€KTbl, KOTOPbIE MOrYT UMETb COBEPLLEHHO pa3Hble 3HAYEHWUS U XxapakTepUCTUKK. Nx 06b-
€AVHSIET TOMbKO obliee UMs.

BoT Takas 3anyTaHHas, HO OYeHb BaXKHas A/ MPaBUSIbHOrO NOHUMaHUA UCTOPUS.
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Bpemst sKU3HY JIOKATbHBIX 00BEKTOB PABHO BPEMEHU KU3HU UX POUTEb-
ckux 00beKTOB. TakkKe CTOUT OTMETHUTD, YTO JIOKAJbHBIE OOBEKTHI TTPH
IIOBTOPHOM BbI30BE POJMTEIBCKOTO 0OBEKTA HE COXPAHSIOT CBOE COCTOSI-
HU€: e OOBEKT ObLJ BBI3BAH M YHUUTOKEH, TO TIPH CJIEYIONIEM BHI30BE
cTapble 3HAYEHUS JIOKATbHBIX 0ObEKTOB OY/1yT HEAOCTYITHBI.

4.5. BbiBOA TEKCTOBOW MHMOpMaLMK

Kak roBopuiioch patee, B Xcode npu pabote ¢ playground-npoexramu
MOSKHO BBIBECTH JII000€ 3HAYEHVE B OKHE Pe3yIsTaToB. Jljist aToro Heo6xo-
JIMO BCETO JIUIIb HAMUCATH UMST OObSIBIIEHHOM 1 TIPOUHUIINATIU3POBAH-
HOU paHee repeMeHHON Wi KOHCTaHThI (JTUCTUHT 4.8).

JNuctuur 4.8
1 // obbABMM NepeMeHHYyWw W MPUCBOUM eil 3Ha4veHue

2 var groupFour = "Swift" "Swift"
3 // oTobpa3um 3HaveHue B obnacTu pe3ynbTaToB
4 groupFour "Swift"

[Tpu paspaboTke mpoekTos (Oyab To playground-IpoeKT Wi MOJTHOIIEHHOE
npustoskenue 1ist 10S win macOS) so6ble JaHHbIE MOKHO 0TOOPA3UTh Ha
OTJIAIOYHON KOHCOJU (C Hell MbI 3HAKOMUJIUCH PaHHEE ), KOTOPast HaXO/IUT-
s B HIKHeH yactu pabodeit o6macTu. BeIBo Ha KOHCOJIb OCYILECTBIISETCS
C TIOMOTIBIO T100ATBHOIM (DYHKIIUN print(_:).

HAYUHAKLLMM HanomHio, YTO aNeMeHT Ha3blBaeTcsa rnobanbHbIM B TOM Ciyyae,
€CNI OH OCTYNeH B Nto60i Touke nporpaMmbl. Tak kak dyHkums print(_:) sensercs
HEeOTbEeMSIEMOI YacTblo s3blka Swift, OHa kak pas u sBnsieTcs rnobanbHOM.

QDynkyuss — 3TO UMEHOBAHHBIN (hparMeHT MPOrpaMMHOTO KO/Ia, K KOTOPO-
MY MOZKHO 00paliaThCsi MHOTOKPATHO.

DyHKIKUK TIpeIHA3HAYCHBI JJIT TOTO, YTOOBI M30eKaTh AyOJUPOBAHNS
KOJIa: OHU TPYIIIMPYIOT YACTO MCIOIb3yEMbIN KOJI 1 IIO3BOJISIIOT 00paliaTh-
CsI K HEMY C TTOMOIIIBI0 YHUKATBHOTO UMeHU. To ecTh (DyHKINS — 9TO Takas
JKe TpyTITa sTueeK, Kak Mbl PACCMATPUBAJIM PaHee, TOJIbKO BMECTO 3HAYEHUS
B HEll HAXOAUTCS TIPOTPAMMHBIN KO/,

Swift umeeT GoJIbIIIOE KOJUYECTBO BCTPOEHHBIX (DYHKIIMH, O1arogapst Ko-
TOPBIM MOKHO B 3HAUUTETTHHON MePe YIIPOCTUTD U YCKOPUTD MTPOIECC Pas-
paborku. B 6yyiieM Bbl HAyYUTECh CAMOCTOSATETBHO CO3/aBATh (DYHKITHN
B 3aBUCUMOCTHU OT CBOUX TIOTPEOHOCTEN.

B HekoToppIx cayyasx B HyHKIINIO MOKHO TIepefiaTh HEKOTOPbIe IaHHbIE,
KOTOPbIe OY/IyT UCTOJIH30BATHCS B 3aAlTHCAHHOM B Hee IPOrPAMMHOM KOJIe
(B ee BHyTpeHHel peanu3anun). Takue gaHHble HA3BIBAIOTCS BXOIHBIMI
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mapameTpamu, i apryMeHTamu ¢yHkipn. OHU YKa3bIBAIOTCS B CKOOKAX
rocJjie UMEHU caMoi (DYHKITAM.

MPUMEYAHME [pu onvcaHnn dyHKUMWIA B TEKCTE KHUMU BO3MOXHO yKa3aHWe Ha He-
06X0AMMOCTb Mepeaayn BXOAHLIX NapaMeTpoB. Mpu 3TOM A8 KaXaoro apryMeHTa yka-
3bIBAETCS €ro UMsI, MOC/e Yero CTaBUTCs ABoeToumMe. Ecin BXoaHOM napaMeTp He uMeeT
MMEHW, TO BMECTO HEro CTaBUTCA HWXHee noayepkueaHue (NMpUMEpoM MOXET CIYXWUTb
dyHKums print(_:)).

TakvM 06pas3oM, ykasaHWe Ha ucnosnb3oBaHue dyHkumMmM someFunction(_:text:)
roBOPWT O TOM, YTO Bbl MOXETE MCMOJb30BaTh (yHKLMIO C MMeHeM someFunction, y Ko-
TOpPOW eCTb [iBa BXOAHbIX MapaMeTpa: NnepBblii He UMEET UMEHW, a BTOPOI AOMKEH 6bITb
nepeaaH ¢ uMeHeM text.

[Tpumep BbI30BA 9TON (DYHKITUN TTPUBEIEH HUKE!

someFunction(21, text:"Hello!")
ITpumep paboTei ¢ hyHKIHEN print(_:) npeacTaBieH B uctunre 4.9.

Jinctuur 4.9

1 // BbiBOA MHPOpMauuu B Aebar-KOHCONb

2 print("MpuseT, y4eHuk!") "MpuBem, y4eHuk!\n"
Koncoub:

MpuBeT, y4eHuk!

[IpuBeneHHbII KO/ TPOU3BOAUT BbIBOJ MH(POPMAIIUH, ITepelaHHON (hyHK-
muu print(_:).

OG6paTuTe BHUMAaHME, YTO BHIBOAMMAZ Ha KOHCOJIb MH(GOPMAIKsI LyO/IIpy-
ercs B 00JIaCTH BBIBOJA PE3YJ/IBTaTOB, HO IIPH 9TOM B KOHIIE J0OABJISIETCS
CUMBOJI TIepeHoca cTpoku (\n).

NMPUMEYAHUE B Xcode 6 cywecTtBoBano ABe dyHKUMM ANS BbiBOAA MHGOpMaumm
B KOHcosb: printin(_:) u print(_:). NepBas nobaBnsna B KOHEL, BbIBOAVMOIO BblpaXXeHUs!
CMMBOJ MepeHoca CTPOKM, a BTopast HeT. B Xcode 7 dyHkums print(_:) 6bina ynpasaHe-
Ha, a printin(_:) nepeumeHoBaHa B print(_:). C Tex nop no6oi BbiBOA MHMOPMaLMK Ha
KOHCO/1b 3aBepLUaeTCs CMMBOSIOM nepeHoca cTpoku (\n).

DyHKIMS BBIBO/A HA KOHCOJIb MOKET TPUHUMATh Ha BXOJl€ He TOJBKO
TEKCT, HO U TPOU3BOJIbHBIH MapaMeTp (IepeMeHHyI0 Wi KOHCTAHTY ), KaK
1okasaHo B auctunre 4.10.

Jluctmur 4.10

1 // 0obbsBMM MepeMeHHYWw W MPUCBOUM eil 3HaveHue

2 var foo = "TekcT pna koHconu" "Tekcm 0na KoHconu"
3 // BbiBOAMM 3Ha4eHWe CO3[aHHON paHee MNepemMeHHOMn

4 print(foo) "Tekcm 0na koHconu\n"
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Koncous:
TekcT ana KOHCOU

Cosnannas miepeMerHas foo niepefaercst B (GyHKITUIO print(_:) B KauecTBe
BXO/IHOTO apryMeHTa (BXO/HOTO MapaMeTpa), U ee 3HaUeHue BbIBOJIUTCS
Ha KOHCOJIH.

IToMHUMO 9TOTO, CYIIECTBYET BO3MOKHOCTD OO BEIMHUTE BBIBO/ TEKCTOBOT
nH(opMaIU co 3HAYEHUEM HEKOTOPOro napamerpa (Ujin mapamMmeTpoB).
[list 5TOr0 B TpEOYEMOM MECTE B TEKCTe HE0OXOAUMO UCIIOIb30BATh CUM-
BOJI 06PATHOI KOCOU 4epThI (CJIela), Mocje KOTOPOTO B KPYTJIBIX CKOOKaX
HY’KHO YKa3aTh UMs BBIBOJMMOTO rapamerpa. [IpumMep npuBeneH B Jiuc-
tuHre 4.11.

JNinctuur 4.11

1 // 0obbsBMM MepeMeHHYWw W MPUCBOUM eil 3HaveHue

2 var bar = "Swift" "Swift"

3 // BbiBOAMM 3HayeHWe CO3[aHHON paHee MNepeMeHHOW

4 print("A usyyaw \( bar)") "q usyuvaw Swift\n"
Koncob:

Al u3yyaw Swift

BbIBO/I HA KOHCOJIb U TEKCT B 00JIACTH PE3YJIBTATOB CHOBA COBIAAAOT (3a
MCKJTIOUeHNEeM CUMBOJIA TIEPEHOCA CTPOKH ).

4.6. KommeHTapumn
CTaHLI,apTH bl€ KOMMEHTapuUn

HpaBI/IJIbHO HaMCAaHHBIA KO/ 1OJIKEH OBITh XOpOIIO ITPOKOMMEHTUPOBAH.
KOMMGHTapI/II/I TIOMOTaloOT HaM HE€ 3allyTaTbCAa U HE 3a0bITb O IpeaHasHa-
YeHUN HarmmcanHoro. Ecim Bl He 6y/:[eTe X UCIIOJIb30BaTh, TO PaHO WUJIN
IIO3/IHO IIOITaZlETEe B CUTYyallnIO, KOI'/la HaBUT'alls 110 CO6CTB€HHOMy 1po-
€KTY CTaHET HEBBIHOCMMO CJIOJKHOI.

Kommenrapuu B Swift, kak u B J1060M [PYTOM sSI3bIKE TIPOTPAMMIPOBAHUS,
MPEICTABIISAIOT COOON OIOKN HEUCTTOMHIEMOTO KOJIa, HATPUMED 3aMETKI
nim HarnoMuHanusi. B Swift npucyTceTByIoT 0/{HOCTPOYHBIE 1 MHOTOCTPOY-
Hble KOMMEHTapUH.

OmHOCTPOYHBIE KOMMEHTAPHUH THIITYTCSA ¢ TOMOIIBIO Y/IBOEHHOI KOCOI uep-
ThI (// KOMMeHTapwii) Tiepel TEKCTOM KOMMEHTApHs, B TO BPeMsT Kak MHOTO-
CTPOYHBIE 0OPAMJISIOTCS 3BE3/I0YKAMU U KOCHIMHU YepPTaMu ¢ 00EUX CTOPOH
(/* kommenTapuii */). Ilpumep KoMMeHTapUeB TIPUBeieH B ucTUHTE 4.12.
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Jinctuur 4.12
1 // 3TO — OBHOCTPOYHLIA KOMMEHTapui
2 /* 370 -

3 MHOrOCTPOYHbI
4 KOMMeHTapuin */

Becn TEKCT, HaXOZI}IHlI/IfICH B KOMMEHTapUu, UTHOPUPYETCA KOMIINIATOPOM
1 HUKOUM o6pa30M HE BJIMAET Ha BbITIOJTHEHWE ITPOTPaMMBbI.

B npeapiayiieii riase ynmoMuHanioch, 4To playgound-npoekrsr B Xcode
nojiaepskuBatoT markdown-xKoMmeHTapun — 0coObIil (hopMaTHPOBAHHbI
Bu KoMMeHTapueB. OHM MO3BOJAIOT TIPeBpaTuTh playground-mpoext
B HACTOAIIMI 0Oydatonuii MaTepuast. TaAKON BUI KOMMEHTAPHEB I0JIKEH
HAYMHATHCS C YIBOCHHOM KOCOIT 4epThI U iBoeTOUMst (// 1), TOCIIE KOTOPBIX
U cyieflyeT TeKcT KommenTapust. Heckosibko mpumepoB HedopMaTupoBan-
HBIX KOMMEHTAPUEB MTPUBEIEHDI HA PHUC. 4.7.

ece Roady | Today at 14:48
B¢ »lawm

I
&
@
lm
0
D

£t 270 — markdown KoMMEHTaPWE.
/f: 00LABMM NCPEMEHHYR

var str = "Mpueer, Mup!"”

ff: 8 3T0 - *KYDCHBHBIA TEKCT#
var str2 = "Mpueer, Mupl"

ff1 @ 3T0 — AkKHPHLIA TEeKCTHE
var str3 = "“Mpueer, Mup!™

F e e

R T T R O

[=

Puc. 4.7. HedopmaTmpoBaHHble markdown-KoMMeHTapum

Bxomtounth (hopMaTUpoBaHie KOMMEHTAPHEB, TP KOTOpoM Bee markdown-
KOMMEHTApPUK 0TOOPA3ATCA B KPACUBOM ¥ YI0OHOM JIJIST UTEHUST CTHIIE,
MOJKHO, BbiOpaB B MeHio Xcode myHkt Editor » Show Rendered Markup.
Pesyanbrar nmpusezien Ha puc. 4.8.

Bepuyts markdown-xkommeHTapuu K pexkuemMy HeOpMaTHPOBAHHOMY
BULY MOKHO, BBIOPaB B MeHIo IyHKT Editor » Show Raw Markup.

O6paraio Ballie BHUMaHUE Ha TO, YTO JAHHBIN c1i0co6 (hopMaTHpOBaHst
KOMMEHTapHeB rapaHTHPOBAHHO BO3MOKeH Jiuiih B Xcode. Ecim BbI pas-
pabarbiBaere B OC Linux, To gaHHas GYHKLUS OIPEIENIeTCs BO3MOK-
HOCTSIMU BBIGPAHHOTO BaMU PeIakTOpa KOJIa.

PaccmoTrpenble Bbillle KOMMEHTAPUK IIPeAHa3HaAY€Hbl COOCTBEHHO I
paspaboTunKa IPOrpaMMHOTO KO/Ia, TO €CTh OH MUIIET UX B OOJIBIIMHCTBE
caydaes A1 cebst, UTOObI HE 3aIly TaThCs, KOIa B KOJI IIOTPeOyeTcst BHECTU
HEKOTOPbIEC U3MEHCHUA.
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00 Fandy | Eaany a2 14060 =@ @ 0001
Bl< >[E™

1
3710 - markdown KOMMEHTAPWIA. OBBABUM NEPBMEHHYH

2 var str = "Mpuser, Mup!® "Mpueet, Mupl®
2 3T0 - KYPCHBHbIN TeKcT

3 var str2 = "Mpueer, Mup!™ “Mpuset, Mup!*
a 3To - YKVUPHBIA TEKCT

4 yar str3 = "Mpueer, Mup!™ "Mpueat, Mupl®

Puc. 4.8. OtdopmaTnpoBaHHble markdown-KoMMeHTapum

CI'IpaBOl-IHbIe KOMMEHTapuu

IToMuMO CTaHZAPTHBIX KOMMEHTAPHEB, KOTOPBIE BBI MOIJIU BUAETD B JIIOOOM
A3bIKE IIPOrPAMMUPOBaHUS, SWift O3BOJISET UHTErPUPOBATH KOMMEHTAPUI
B CIIPaBOYHYIO crcTeMy. PaHee MbI yiKe BCTpedaich CO CIIPABOYHOI crcTe-
MOM, KOIj1a, yep:KuBas Kaapuiny Alt, mesikauu 1o o0bekTy B 00J1acTH KoJia.

Taxoit BUI KOMMEHTApPHEB POCTO HEOOXOMMM, KOTZIA BBI pa3pabaThiBaeTe
6ubanoTeky GYHKIMIA (0 HUX MBI TIOTOBOPHUM ITO37KE ).

CripaBouHble KOMMEHTAPUN ITUIITYTCST B BU/IE MHOTOCTPOYHOTO KOMMEHTA-
pus, HO € MCIIOIb30BAHMEM KJIIOUEBBIX CJIOB (JTUCTUHT 4.13).

Jinctuur 4.13
/**
This func say hello to user
— parameter name:String Name of user
— returns: Absolutely nothing
— throws: Error when name is array.
— authors: Bilbo Baggins
— bug: This is very simple function
*/
func sayHello(name: String) {
o print("hello, \(name)!")
1}
12 sayHello("Frodo")

R RLOVONGAUVNWNR
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B nanrOM ipriMepe Mbl HANTMCAN CIIPABOYHBIM KOMMEHTApU /11 (hyHK-
nuu sayHello(name: ). [Tpu 1iesiuke MBIIIKON HA UMEHU 3TOU (PYyHKITUN
npu 3axaroii Alt orobpasurcst cripaBodnoe okHo (puc. 4.9).

Co0 [ Pwady | Today 2128 | | [=i=][=]]
B¢ 3| reavemonr

1| fer

2 This func say hello to user

3| — parameter name:S5tring Name of user

4 - returns: Absolutely nothing

5 - Throws: Error when name is array.

4 = authors: Bilbo Baggins

7 = bug: This is very simple function

8 x/f

9| func sayHellolname: String) {
10 print("hello, \(name)!")
n

12, say*iello " Frodo")
Docloration  func sayHellolnsse: String)

Dessription  This funz asy hails b user

Rarthases:
Bt Baggies

Bug:

This is vary simole furction
Parmeters rame  Saring hama of usar
Throws  Emor whan name is array.
Rrtums  Absohutely nothing
Duclarad in TowtForfionk. playground

Puc. 4.9. CnpaBo4HOe OKHO

IIaJIee OIIMCBhIBAIOTCA OCHOBHBIE KJIIOYEBbBIE CJIOBA, KOTOPbIE Bbl MOJKETE
HCIIOJIb30BATDh IPU HAIITMCaHNHW CIIPABOYHOTO KOMMEHTapPUAI:

parameter <name>:<description>

YkaspiBaeT Ha mapameTp (apryMmeHT), KOTOPbIid He0OXOAMMO HepeiaTh
B OIUChIBaeMblii 00beKT. [Tociie KIIoueBoro ¢oBa yKa3blBAeTCs UM T1a-
pamerpa (6e3 ckoOOK), 1 Yepes ABOCTOUNE TIPUBOANTCS €T0 ONUCAHUE,

returns: <description>
OnuchiBaer BO3BpanaeMoe 00beKTOM 3HAYEHHE.,

throws: <description>
OrmucbiBaer BO3HHUKaIOIIME B IIPOIeCCe NCIT0JIb30BaHUA O6’beKTa OI_HI/I6-
K1 1 UX IPUYUHBL.

author: <description>
OrnuceiBaer aBTOpa O6’beKTa.

bug: <description>
OnuceiBaer G6aru 1 HeOPaOOTKN 0OBEKTA.

O6paTI/ITe BHUMaHHME Ha TO, 4TO Ilepea KaK/IbIM KJ/JIIOYEBbIM CJIOBOM CTa-
BUTCS CUMBOJI «TUPE».
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MPUMEYAHME C 6onbluolt fonel BEPOSATHOCTM B HACTOsILLEE BpeMsi ANsl Bac OCTaEeT-
€Sl MHOTO HEMOHSITHOrO Cpeay OMMCaHHOTO MaTepuana. B ckopoM BpeMeHu Bbl NOAPOGHO
u3yumute dyHKLUMK, apryMeHTbl, 06bEeKTbl U MHOFO-MHOTOe ZIpyroe, NMocsie Yero npukiaa-
HOE MPVYMEHEHWE CMPaBOYHbIX KOMMEHTAPWEB 3aUrpaeT HOBbIMU KpackaMu.

[TomuMO oTTicCAaHHBIX KOMMEHTAPHUEB CYIIECTBYET U CJIeTKA OTINYAIOTIIA-
€S CUHTAKCHC HAIMCAHMS CIIPABOYHBIX KOMMEHTAPHUEB, a TaKKe Ipyrue
KJII0UeBbIe ¢JIoBa. [10[poOHOE H3yUeHNe JaHHOTO MaTeprasia BBIXOIUT 3a
PaMKU KHUTH, BBl CMOYKETE CaMOCTOSTEThHO HANTH WHTEPECYIONIYT0 Bac
nugopmarmio B MlurepHere, B yacTHOCTH, 110 azpecy http://nshipster.com/
swift-documentation/.

4.7. Touka C 3anaTou

Eciin BbI MMeeTe 3a TIe4aMi KaKOH-1M00 OIBIT IIPOrPaMMUPOBAHUS, TO,
BO3MOJKHO, PUBBIKJIN 3aBEPIIATH KAXKAYIO CTPOKY KO/Ia CHMBOJIOM TOUKH
¢ 3ans1To# (). B TakoM ciryyae BbI, BEPOSITHO, 3aMETHJIH, YTO HU B OJTHOM
13 TIPEIBIIYTITUX JIUCTUHTOB JJAHHBIN CUMBOJI HE UCTIONIb3yeTcs. B oTimune
OT MHOIMX JIPYTHX SI3bIKOB IIPOrpaMMUPOBaHus, Swift He TpeGyeT cTaBUTh
TOUKY C 3aTISITON B KOHIIE 3aBEPIIEHHOTO BhIPAKEHUS. EAMHCTBEHHBIM HC-
KJIIOYCHUEM SBJISIETCS CUTYAINs, KOTZA B OJIHY CTPOKY BBI TTUIIIETE CPA3y
HecKoTbKO KoMmaH . [Iprmep npuBenen B muctunre 4.14.

Jinctuur 4.14

1 // opHO BblpaxeHWe B CTpOKe — TOYKa C 3anATON He HyxXHa
2 var number = 18

3 // HecKonbKO BblpaXeHWit B CTpoKe — TOYKa C 3anATON HyXHa
4 number = 55; print(number)

Cunrakcuc Swift ouenp apyskenoben. ITOT 3aMedyarebHbIN A3bIK IPO-
rpaMMUPOBaHUA HE Tpe6yeT OT BacC NINCATh JIUITHHUE CUMBOJIbI, /IaBasd IIPU
HTOM IHMPOKKE BO3MOKHOCTH JJIsI TOrO, YTOObI KO/ ObLIT OHATHBIM U [IPO-
3pavyHbIM. B ToCaeyIOMnX rjlaBaX Bbl YBUAUTE MHOTO HeO6I)I‘{HOFO 1 HTEe-
PECHOTO — TOT'O, YE€ro HEe BCTPEYAJIN B APYTUX A3bIKaX IIporpaMMMnpOBaHUA.



Twunbl AAHHBIX U onepaunn
C HUMU

JIo6ast mepeMeHHasT UM KOHCTAHTA — 9TO XPAHUIUIIE TAHHBIX B TTAMSI-
TU KOMIIbIOTEPA, B KOTOPOM HaXO/JUTCS KOHKpeTHOoe 3Hadenue. Kaxioe
XPaHUJHIILE MOXKET CO/lepKaTh JaHHbBIE ONpeleJeHHOTO Bua (TUIA).
Hanpumep, 3Hakomoe HaMm xpaHusuiie «Ipymma 1> MoxKeT copep:Karth
yucJoBble lannble, a «[pynna 4» — tekcroBple. Co 3HAYEHUAMU KaXK/[0T0
THTIA JAHHBIX MOXKHO COBEPIIATDH TOJBKO OIpPeIeeHHbIC ONePallii: TaK,
HaIIpuMep, Yncjia MOKHO CKJIa/IbIBATh NJIN BbIY€TaTh, CTPOKN O6’b€[[I/IH$[TI)
MesK Ly co0O0it U T. 1.

NMPUMEYAHMUE 3anomMHUTe, YTO XpaHWMLLE OnpeaeneHHOro Tuna HUKOrAa He CMOo-
XET XpaHUTb aHHble APYyroro Tuna.

Kaxknas nepeMeHHast WM KOHCTaHTA MOKET COAEPKaTh B cede 3HaYeHue
OIPEIEIEHHOTO TUTIA, GY/Ib 9TO TIEJI0e YUCJI0, IPOOHOE YUCIIO, CTPOKA, OT-
JICJIBHBII CUMBOJI, JIOTHYECKOe 3HaueHue Ui o0bekT. B Swift, mo anamorun
¢ C, Objective-C, a TakKe IPYT¥MU SI3BIKAME IIPOrPAMMUPOBAHISL, €CTh
PSIZL TIPELyCTAaHOBJIEHHBIX (Kak UX HasbiBaeT Apple, hyHIaMeHTATBHBIX)
THUIIOB JJAaHHBIX.

MPUMEYAHUE HanoMmHio, YTO TUM AaHHbIX NEPEMEHHON UM KOHCTaHTbI onpeaenseT
TUM XPaHSLLMXCS B HEW AAHHbIX.

5.1. Buabl onpegeneHnsa tuna AaHHbIX

ITpu MHUTMATM3AIINHT TIEPEMEHHON MJIH KOHCTAHTBI HEOOXO/IMMO YKa3aTh
ee THIT IAHHBIX. SWift — 04eHb YMHBIH SI3BIK MPOTPAMMIPOBAHIS, YaIle
BCETO OH OIpe/iesigeT TUIT UHUIIUATU3UPYEeMON ITepeMeHHON N KOHCTaH-
TBI aBTOMATHYECKH 110 TIePeIaHHOMY eMy 3HadeHu0. PaccMOTpruM mpuMep
u3 simcrunra 5.1.
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Jinctmur 5.1

1 // 0bbsBMM MepeMeHHYWw W MPUCBOUM eil 3HaveHue
2 var someText = "f y4uy CBu¢pt"

JlaHHBII KO MOKHO TIPOYUTATH CIIEAYIONIUM 00Pa3oM:

«O06BSIBUTH IIEPEMEHHYIO ¢ UMEHEM someText 1 IPUCBOUTD €ii 3HaUeHUe
"A y4qy CBUOT"».

[Ipu 5TOM JIOTIOJHUTENBHO He TpeOyeTcs yKa3blBaTh TUII CO3/1aBaeMOil
nepeMeHHOiT: Swift aHaM3UpyeT HHUIHATU3UPYEMOe 3HaUEHUE 1 TIPHHI-
MaeT peleHre 0O TUTIe TIepeMEHHOI CaMOCTOsITeNIbHO. Tereps, 3Hast 0 TOM,
YTO CYIIECTBYIOT TUIIBI JAHHBIX, Mbl MOJKEM IIPOYUTATH KO JUCTUHTA 5.1
CJIELYIOIUM 0OPa3oM:

OO6bABUTH TIEPEMEHHYIO CMPOKOB0Z0 MUNA C UMEHEM sometext ¥ TIPH-
CBOUTb el cmpoxogoe 3Hauenue " ydy Cenpt".

W CIIIC BapUAHT:

OO6BABUTD IIEpEMEHHYIO muna String ¢ MMeHeM sometext U IPUCBOUTh
eli cmpokogoe 3HaUeHUE "f yuy CBUOT".

String — 3TO KJIOYEBOE CJIOBO, UCIIOJIb3yEMOe B si3bike Swift st ykasa-
HUA Ha CTpOKOBbeI TUIT TaHHDbIX. OH TTO3BOJIAET XPAaHUTDh B IMTEPEMEHHBIX
U KOHCTaHTax TeKcT. [Toapobubie IIpueMbl pabOThI ¢ TUM TUIIOM Pas3o-
OGpaHbl zaJee.

Omeparnust, B KOTOPOi Swift caMOCTOSITETLHO OTPeIesIIET THTT CO3/IaBae-
MOTO TIapaMeTpa, Ha3bIBAETCS HEeAGHbIM ONpedeieHuemM mund.

ITpu si6HOM (HETIOCPENCTBEHHOM ) OnpedeieHuy muna epeMeHHON Nt
KOHCTAHTBI [TOCJIE €€ UMEHU YePe3 IBOETOUHE CIIE/LYET YKA3aTh TPeOyeMbIil
THIT TaHHbIX. [Ipy 5TOM 3HaUEHUE MOKHO HE TIepeiaBaTh, TOra OyaeT 00b-
ABJIEHA NYCMas nepemennas, To ecTb IepeMeHHas, cojepsralias 1mycroe
suavenuve. [[puMepst ipuBeieHb! B ucTumre 5.2.

Jinctmur 5.2

// obbABnAeM MNycTyw mnepemMeHHyn

var dragonsName: String

// co3paem HenycTyk nepemeHHyw orksName c HeABHbIM onpegeneHueMm Tuna
var orksName = "Opk "

// co3paem HenycTyk nepemeHHyw elfsName c ABHbIM onpejeneHuem Tuna
var elfsName: String = " 3nbd "

AU AN WNR

Bce tpu nepemMeHHbIe UMEIOT CTPOKOBBII TUIT IAHHBIX String, TO €CTh MOTYT
XpaHuTh B cebe CTPOKOBbIe 3HaueHus1. [lepemertast dragonsName — mycras,
a nepeMeHHbIe orksName 1 elfsName XpaHAT B cebe TEKCTOBbIE 3HAUCHISL.
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V 110600 00bsABJEHHON HepeMeHHON WM KOHCTAHTHI I0JIKeH ObITh OIIpe-
JleJIeH TUIL JTO 3HAUUT, YTO BbI IOJLKHBI JIMOO MHUITHATU3UPOBATH 3HA-
yeHUe, MO0 SIBHO yKa3aTh TUI JaHHBIX. VITHOPUPOBaHUE 9TOTO MpaBHJIa
BezieT K ommbke (ucTuHr 5.3).

Jinctunur 5.3
1 var hobbitsName // OWMBEKA: He yka3aH TuUM nepemMeHHOW

MPUMEYAHME Swift — a3bik O cTporov Tvnusauuei. OaHaxabl onpeaenys TUN AaH-
HbIX NEePEMEHHOM UM KOHCTaHTbI, Bbl y)K€ HE CMOXETE ero U3MeHWUTb. B KaXxablli MOMEHT
BPEMEHWN Bbl JOMKHbI UMETb YETKOe MPEeACTaBfieHne O TUMax 3HaYeHU, C KOTOPbIMM
paboTaeT Baw KoA.

Bce dynpamenTasbible TUIIBI JAHHBIX — 3TO TaK Ha3bIBaeMble MunvL-
3Hauenust, niv snavumoie munot (value type). IloMuMo THIIOB-3HAYEHU I
B Swift cymecTBy0T munuvi-ccoliku, win ccoinounvie munwvt (reference
type). C npuMepaMu TUIIOB-CCBIJIOK MBI IIO3HAKOMMMCS B ITOCJIEIYIONTNX
ryiaBax.

[Ipu mepenave 3HaUEHMUS TIePeMEHHON MJIM KOHCTAHTHI 3HAYMMOTO THUTIA
B JIPYI'YIO IIEPEMEHHYIO MJIM KOHCTAHTY IIPOUCXO/IUT KOIIMPOBAHUE 9TOIO
3HAYeHU, a IPU Iepeiade 3HAYCHUS CCHIIIOYHOTO THIIA 11€PEIAeTCs CChLIKA
Ha 00JTaCTh B TAMSITH, B KOTOPOH XPAHUTCS 9TO 3HAYeHe. B mepBoM cirydae
MBI [10JIy4aeM /iBa He3aBUCHUMBIX IIapaMeTpa, a BO BTOPOM — J/IBE CCBLIKHU
Ha OJIUH U TOT JKe TIapaMeTp.

HAYNHAROLLIMM TlpeactaBbTe, YTO XpaHUAMLWE groupOne — 3HAYMMOro Tvna. Mpu
nepeaayve 3HayeHus, XpaHsilerocs B groupOne, B HOBYIO MEPEMEHHYIO groupOneCopy
Npou30MAeT co3fdaHue MOSIHOM HEe3aBUCMMOM KOMWUM. HuKakue W3MEHEHMS, BHOCUMble
B groupOneCopy, He MOBMMSIOT Ha 3HaYeHWe, XxpaHsiieecs B groupOne (MNCTUHT 5.4).

Jinctnur 5.4

var groupOne = 23

var groupOneCopy = groupOne
print(groupOneCopy)
groupOneCopy = 25
print(groupOneCopy)
print(groupOne)

AN WNR

Koncoan:
23
25
23
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W3 npumepoB BUJIHO, 4TO, TPU UI3MEHEHWH 3HAYEHUSI, XPAHSIIETOCS B TIepe-
MEHHOU groupOneCopy, 3HaUeHNE TTIePEMEHHON groupOne He U3MEHSIEeTCA.

Co cChLIOUHBIMY TUIIOM JIaHHBIX Bee nHavye. CKOIMPOBAB 3HAYEHME TAKOTO
THUIIA B IIpyFyIO HepeMEHHyIO, BbI HOJIy‘-II/ITe CCBUIKy Ha I/ICXOZIHBIIL/,I O6'b€KT,
u ecy Gyjgere IPOBOIUTH U3BMEHEHUs B HEl, TO U3MEHEHUs OTPa3sITCs
U B UCXOAHOM 00bekTe. [IpuMephl CCHIJIOYHBIX TUIIOB MBI PACCMOTPUM
B CJIEJIYIOIINX TJIaBax.

B nanbueiiem BbI Gyere peryisipHO CTAIKUBATHCSA ¢ OOOUME ATUMHU
TUTIAMU JTAHHBIX.

5.2. Yucnosble TUMNbl AaHHbIX

Pabora ¢ unciamMu IBJISIeTCS HEOThEMJIEMOM YaCThIO IPAKTHUUECKH JII0O0
MIPOrPaMMBI, U JIJIst 3TOTO B SWift ecTh HECKOIBKO (DYHAaAMEHTATBHBIX
TUIIOB JIaHHBIX. HekoTopble U3 HUX MMO3BOJISAIOT XPAHUTD 1leJIble YHUCIIa,
a HEKOTOPbIe — JPOOHbIE.

LlenouncneHHble TUnbl JaHHbIX

[Temnre yrcsa — 9TO YMCIA, Y KOTOPBIX OTCYTCTBYET APOOHAST YaCTh, HATIPU-
mep 81 nam —18. IlenounciieHHbIe TUIIBI JAHHBIX MOTYT OBbITh 3HAKOBLIMU
(MOTYT IPUHUMATD HOJIb, TIOJIOKUTEbHBIE U OTPUIATEIbHbIE 3HAYEHIS )
n 6e33naxoguimu (MOTYT TIPUHUMATD TOJBLKO HOJb U MOJOKUTENHHBIE
3HaueHust ). Swift mojiiep;KkuBaeT Kak 3HAKOBbIE, TAK 1 Oe33HAKOBBIE 11EJI0-
YUCJeHHbIE TUIIbI IaHHbIX. /(71 yKazaHus 3HAYeHWS YMCIOBBIX TUIIOB
WCTOTB3YIOTCS YICIOBBIE JTUTEPATTHI.

Yucnosoil iumepan — 310 GUKCUPOBaHHAS MMOCIEI0BATENTBHOCTD 1P,
HaunHaomascsa au6o ¢ nudpsbl, 1160 ¢ NpeGUKCHOrO OIepaTopa «Mu-
HYC» WJTH <ILTI0C». Tak, Hatrpumep, 2", "-64", "+18" — Bce 3TO UMCJIOBbIE
JINTEPAJThL.

Il 00baABIEeHIA [TePEMEHHON UM KOHCTAHThI LeJI0YUCAEHHOTO TUIIA
HeO6XOZj[I/IMO MCII0JIb30BaTh KJII0UYeBbIe cji0oBa Int ([[JIH 3HaKOBbIX) n UInt
(n1s1 Ges3HakoBbIX ). IIpuMep HHUIMAIU3AIUK 11eJI0YUCIEHHBIX TIEPEMEH-
HBIX IIPUBE/IEH B JIMCTUHTE 5.5.

Jinctuur 5.5

1 // 0bbsABMM MepeMeHHYW 3HaKOBOIMO LEe/IOYUC/IIEHHOro Tuna

2 var signedNum: Int

3 // v npucBouM el 3HaveHue

4 signedNum = -32 -32
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/* obbABMM nepemeHHyk 6e33HakoBOro

Lle/IOYUCNIEHHOr O TUNa AaHHbIX

M Cpasy Xe NpouHULMaANU3Mpyem

ee 3HadeHuem */

var unsignedNum: UInt = 128 128

OV 0 NGO Wn

MPUMEYAHUE Pa3Huua MeXxay 3HaKoBbIMM M 6e33HaKOBbIMM TUMaMM 3akntoyaeTcst
B TOM, YTO 3HaYe€HWEe 3HAaKOBOro TWUMA AaHHbIX MOXET 6bITb B MHTepBane oT —N Ao +N,
a 6e33HakoBoro — ot 0 go +2N, raoe N onpeaensieTcs pa3psaHOCTbIO OnepaLyoHHON
CUCTEMBI.

Takske CTOUT OTMETUTD, YTO B SWift eCTh ZOIOJIHUTENbHBIE 1[EJTOYKC-
JIeHHble TUIIbI JaHHbIX: Int8, UInt8, Intl6, UIntl6, Int32, UInt32, Int64
1 UInt64. OHU ONpeNesIsTioT Aana3oH XpaHUMbIX 3HaYeHui: 8-, 16-, 32-
n 64-6uTHbBIE YUCIIA.

NMPUMEYAHMUE Bce npviBeaeHHble Bbille Lef0YUCIEHHblE TUMbl AaHHbIX — 3TO pas-
Hble TWMbl AaHHbIX (KaK CTPOKOBbIV W YNCIOBOM), U 3HAYEHUS B STUX TUMNaxX He MOryT B3a-
MMOZENCTBOBATL Mexy coboii HanpsiMyto. Bce onepaummn B Swift AOMKHBI NPpOUCXoanTb
Mexzy 3Ha4YeHUsIMM OHOMO M TOrO Xe TUNa AaHHbIx! 3To BaXHO!

B camoM Havajie KHUTH TOBOPUIIOCH 00 OIHON 13 0ocobeHHOCTel Swift: Beé
B 9TOM sI3bIKE IIPOrPaMMUPOBAHUS siBJIsieTCs oObekTaMu. O6sexm — 910
HEKOTOpPasi CYIHOCTb, PEATM30BAHHAS C TIOMOIILIO IPOTPAMMHOTO KOJIA.
Hanpumep, 00bekTOM sBJistiercs 1udpa "2" win "npoaykTosbit asTomMaT".
Kaxnas cymHocTh MOKeT 00J1a1aTh HaOOPOM XapaKTepUCTUK (HasblBa-
€MbIX CBOWMCTBAMM) U 3alPOrPAMMHUPOBAHHBIX JIeMCTBUI (HAa3bIBAEMbIX
MeTomamn). Kaskgoe cBOMCTBO M KaKABIN METOM MMEIOT MMS, TTO3BOJIS-
folee NOJAY4YUTh K HUM A0CTyIL Tak, Hanpumep, y 00beKTa "npoayKToBblil
aBToMaT" MOTYT CYIIECTBOBATH CBOMCTBO "BMECTUMOCTb" U METO/T "BblAaTh
TOoBap".

Jocryn k cBoiicTBaM U MeToiaM 00beKTOB B Swift ocyrecTsisiercs ¢ 1mo-
MOIIBIO X MMEH, HallMCAHHBIX Yyepe3 TOYKY Iocje MMeHN 0ObeKTa, Ha-
HpUMep:

MpoayKTOBbINABTOMAT .BMECTUMOCTb = 490
MpoAyKToBbLIMABTOMAT . BblgaTbToBap ()

MPUMEYAHME O TOM, NOYeMy M AN1s Yero Nocne MMeHU MeToaa A0baBNsOTCS Ckob-
KM, Mbl MOFOBOPUM MO3XE.

Tak Kak «BCE — 3TO 0OBEKT», TO U JIOOOH YNCIOBON TUIl TAHHBIX TAKKE
stBAIsteTCst 00 beKTOM. Kaskiblil 13 pacCMOTPEHHBIX PaHee YUCITOBBIX THITOB
JaHHBIX (2 MX MHOIO) OIIMCBIBAET CYIIHOCTD <I€JI0€ YKCA0». PasHuia
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MEX/JY HUMU COCTOUT B TOM, KaKHe MaKCUMaJbHOE€ U MUHUMAaJIbHOE
YucJia MOTYT XPAaHUTh IIepeMeHHbIe 3TUX TUIIOB JaHHBIX. Bbl MoxKeTe
TTOJTYYUTD JIOCTYTI K 3TUM XapaKTEePUCTUKAM depe3 CBOMCTBA min 1 max.
Kaxk roBopuiiocs panee, 9Tu 3HAUEHUS 3aBUCSAT OT PA3PSAHOCTU CUCTEMBI,
Ha KOTOPOU UCTOJHSeTCs punokenue. /[y nmpumepa moaydynM MaKCcu-
MaJIbHO U MUHUMAJbHO BO3MOKHbBIE 3HAUYEHUA 11 TUIIOB Int8 1 UInt8
(suctur 5.6).

Jinctuur 5.6

1 // MMHMManbHoe 3HayeHue napameTpa Tuna Int8

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

4  var maxInt8 = Int8.max 127
5 // MuHMManbHoe 3HayeHue napameTpa Tuna UInt8

6 var minUInt8 = UInt8.min 7}

7 // MakcumanbHoe 3HayveHue napameTpa Tuna UInt8

8 wvar maxUInt8 = UInt8.max 255

Tak KaK TUM JaHHBIX UInt8 siBJisieTcst Ge33HAKOBBIM U HE TIPEHAZHAYUCH JIJIST
XpaHeHus OTpULATeIbHBIX YHCeJI, TO U MAKCUMaJILHO BO3MOXKHOE 3HAYeHNe
GyzeT B 1Ba pasa GoJIbIIE, YeM Y 3HAKOBOTO «aHamoras Int8.

PaccMaTpuBaeMbie TIPUEMbI OTHOCSTCST K O0BEKTHO-OPUEHTUPOBAHHOMY
nporpammupoBanmio (OOII), ¢ KOTOPBIM BbI, BO3MOKHO, BCTPEUYAINChH
B IPyTHX si3bIKax. [logpobHee 06bEKThI PACCMOTPEHBI B TIOCIETHEN YacTH
KHUTH, B KOTOPOH BBl M HAYYUTECHh UCII0JIB30BaTh BCio Momb OOTL.

NMPUMEYAHUE 3anomHuTe, YTO Cpeau LIeNOYMCiEeHHbIX TUMOB AaHHbIX Apple peko-
MEeHAYET MCMo/b30BaTh TOMLKO TUMbI AaHHbIX Int n UInt, HO Ans TPeHMpPOBKKM Mbl Mopa-
60Taem 1 ¢ ocTanbHbIMM TUNAMMU.

Jlaxke TaKkoii IIPOCTON TUII JaHHBIX, KaK IeJible Yicia, B Swift Hagenen
TMTUPOKUMHU BO3MOKHOCTSIMU. B aspHeieM BbI y3HaeTe 0 APYTUX MeXa-
HU3MaX, [03BOJISIONINX 00pabaThiBaTh PasinUYHbIe YNCIOBbIE 3HAYEHUS.
A Tenepp NPHIILIO BPeMs BBIIIOJIHUTH CAMOCTOSTENbHYIO paboTy.

MPUMEYMAHME [na kaxaoro 3afaHus cosaasaiiTe HOBbIV playground-npoekT u co-
XpaHsiiiTe ero B cneuuanbHO OTBEAEHHOI Narke Ha CBOEM KOMIMbIOTEpe.

3apaHue

1. O6mbaBure aBe IyCTBIE IIEJIOYNCIECHHBIC ITIEPEMEHHbIE TUIIOB
Int8 1 Uint8.
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2. B omHy M3 HUX 3alUAIITITE MAKCUMAJIbHOE 3HAYEHNE, KOTOPOE MO-
SKET IPUHATD [1apameTp Tuiia Uint8, B Ipyryio — MUHUMAIbHOE
3HAYEHUE, KOTOPOE MOKET TIPUHATH apamerp Tuia Int8. O6-
paTuTe BHUMaHUE Ha TO, KAaKOe 3HAYEHUE B KAKYTO TIEPEMEHHYIO
MOJKET OBITh 3aIMCAHO.

3. BI)IBGHI/ITG TIoJsryd4€eHHbI€ 3HAYECHW A Ha KOHCOJIb.

4. OO6bABUTE JIBE TIETOYNCTEHHBIE OTHOTUITHBIE TIEPEMEHHbIE, TIPU
HTOM THUII JIAHHBIX TIEPBOM JI0JIKEH OBITh 3a/laH HESIBHO, a BTO-
poit — siBHO. O6erM TIepeMEHHBIM IOJIKHBI OBITH TIPUCBOEHBI
3HAYCHUS.

5. IlomensiiTe 3HaYeHUSA MEPEMEHHBIX MecTaMu. /[ 5TOTO Bam
IIPUJIETCST UCTIOJIB30BATD €Ille OJIHY TIePEMEHHY0, KOTOpasi OyeT
CILYKUTH OyDepoM.

6. BI)IBeI[I/ITe IOJIyUUBIINECA 3HAYEHNA Ha KOHCOJIb. HpI/I 9TOM
B Ka’X/[OM BapvaHTE€ BbIBOJAMNMDbBIX /TaHHBIX TEKCTOM HAITUIIINTE,
KaKy10 IepeMEHHYIO Bbl BBIBOJAUTE.

Yucna ¢ niaBaroLen To4Kom

BTOpBIM BUIOM YMCEl, ¢ KOTOPBIMU MOeT paboTtaTth Swift, siBisgiorcs
YyupcJia ¢ IJ1aBaoleil TOUKOH, TO eCTh YUCJIa, Y KOTOPBIX IIPUCYTCTBYET
npob6Has yacTh. [IpuMepamu MoryT cayskuth yrcia 3.14 u —192.884022.

B nanmom ciydae pasHoo6pasue THIOB JAHHBIX, CIIOCOOHBIX XPAHUTh
NPOGHBIE YKMCTa, He TaKoe OOJIbIINoe, Kak MPU paboTe ¢ 1eJ0YnCAeHHBIMI
tunamu. st 00bsIBJICHUST TapaMeTPOB, KOTOPhIE MOTYT XPAHUTh YHC-
JIa ¢ IJIaBalolell TOYKOM, UCIIOJNb3YIOTCS JIBA KJIIOYEBbIX cJI0Ba: Float
1 Double. O6a THTIA TAHHBIX SIBJISTIOTCS] 3HAKOBBIMI, TO €CTh MOTYT XPAHUTh
MOJIOKUTEIbHBIE U OTPUTIATEIbHbIE 3HAUEHMSI.

Float — 970 32-6MTHOE YKMCJIO C IJIABAIONIEH TOYKOH, cojepKaliee 10
6 unces B 1POOHOM YaCTH.

Double — 510 64-6MTHOE YMCIIO C IJIABAIOLIEH TOYKOI, copepsKaliee 10
15 unces B 1poOHOIT YacTu.

Pasuuiia 9TUX THUIOB JaHHBIX COCTOUT B TOYHOCTH: TIOCKOJIBKY Double
[03BOJISIET XPAHUTD OOJIbIIE 3HAKOB B APOOHOI YACTH, TO U UCIIOJIb3YETCs
OH JIMIIB [IPY HEOOXOAMMOCTH BbIIIOJHEHUS PACYETOB BLICOKON TOYHOCTH.
ITpumep 0ObABIEHUS TAPAMETPOB, COAEPKAIIUX TAKUE YUC/Ia, IPUBELEH
B JIUCTUHTE 5.7.
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Jinctuur 5.7

// BpobHoe uyucno Tuna Float c ABHbIM yKa3aHuem Tuna

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

let numDouble: Double

// BpobHoe 4yucno Tuna Double C HeABHbIM yKa3aHueMm Tuna

var someNumber = 8.36 8,36

aAaunh WNR

O6paTI/ITe BHUMaHUNeE, YTO TUII KOHCTAHTbI someNumber 3a/la€TCd HEABHO
(¢ TTOMONIBIO TIepPeaHHOro APOOHOTO YUCIOBOTO 3HaYeHus). B Takom
caydae Swift ecezda caMmocTOSITENIHHO YCTAHABIMBAET THUIT JAHHBIX Double.

MPUMEYAHME 3HaueHus TUMNa APOGHbIX YMCEN He MOryT HAUMHATbCS C AECSTUYHOM
Touku. Sl obpallato Ha 3TO BHUMaHWe, NOTOMY YTO Bbl MOI/IM BUAETb NMOAOGHbIN NOAXOA
B APYrUX A3blKax NporpaMMUpPOBaHus.

3apaHue

1. OGbsBuTe TpH MapameTpa. [IepBbIi W3 HUX J0JIKEH OBITH KOH-
CTaHTOI THIIA Float ¢ IIPOU3BOJILHBIM YMCJIOBBIM 3HAUCHUEM,
BTOPOU — IIYCTOW KOHCTAHTOU Tuma Float, TpeTuili — IycToil
nepeMeHHo! Tuma Double.

2. ¥YcranoBuTE HOBOE ITPOM3BOJIBHOE 3HAYEHIE BCEM [TApAMETPaM,
JJISI KOTOPBIX 3Ta OTIEPAIHsI BO3MOKHA.

ApudmMeTnyeckune onepartopsl

Panee MbI y3Ha/IM O TUIIAX JAHHBIX, TO3BOJISIONIUX XPAHUTH YUCIOBBIE
3HAUYCHMS B MTEPEMEHHBIX U KOHCTaHTaX. C ymMciaMu, KOTOPbie MBI Xpa-
HUM, MOKHO ITPOBOJIUTH PasjiuHble apudMeTHnIecKne onepamun. Swift
HOJIIEPKUBAET TO JK€ MHOKECTBO OIIEPAIUl, YTO U PYTUE SI3bIKU TIPO-
rpammupoBanus. Kaxnas apudmerndyeckas onepanus BbITIOJTHACTCS
¢ TIOMOIIBIO CHENUATLHOTO omeparopa. BoT cmucok mocTymHbix B Swift
oreparuii u 0repaTopos:

+ DunapublIii oniepatop cioKeHus CKIbIBaeT IIEPBLII U BTOPO oTlepaH-
JIbI ¥ BO3BpaIaeT pe3yasrat onepannn (a + b). Tun pesyasrupyroniero
3HAYEHUS COOTBETCTBYET THUILY OIIEPAH/IOB.

+ YHapHbIii 0llepaTop <ILII0C» UCIOJAb3YeTCs B KauecTse mpedukca, To
eCTb CTaBUTCA TIepes] onepaioM (+a). Bosspaliaer snadenue onepan/a
6e3 kakux-yn60 u3aMeHeHni. Ha npakTuke JaHHbII O1lepaTtop 0ObITHO
HE UCIOJIb3YeTCsI.
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- bunapublii oriepaTop BbIYMTAHUS BBIYUTAET BTOPOIi OllepaH/| U3 IIepBO-
TO ¥ BO3BpAIIAeT pe3ysabTatT onepaiu (a - b). Tum pe3yasTupyioniero
3HAYEHWST COOTBETCTBYET TUITY OTIEPaH/IOB.

- YHapHSBII oTIepaTop «MIHYC» UCIOJIb3YeTCs B KauecTBe MpeduKca, To
eCTb CTaBUTCA Tepejl oniepanioM (-a). MIuBepTupyer onepanj 1 Bo3-
BpalaeT ero HOBOe 3HAUEHIIE.

MPUMEYAHUE CuMBOMbI «MUHYC» U «NIOC» UCMOMb3YIOTCA KaK MMEHa ANns ABYX one-
paTopoB Kaxzabli. [JaHHas NpakT1ka A0MKHa ObITb 3HAKOMa BaM €lle C BPEMeH 3aHSTUI
no mMaTemMaTuKe, Koraa C MOMOLLbI0 MUHYCa Bbl MOM/IN KaK OMpeaesnnTb oTpuuaTenbHoe
YKCIO, Tak U BbIMOSIHUTL OMEPaLMIO BblYUTaHWUS.

*  BunapHBI onepaTop YMHOKEHHUs TIepEMHOKaeT MepBbIil 1 BTOPOi
OTIepaH/Ibl ¥ BO3BpAIIaeT pe3yabrat onepanun (a * b). Tun pe3yssTu-
pYIOIIero 3Ha4eHus COOTBETCTBYET TUITY OII€PAH/IOB.

/ DBunapublit orepaTop JeeHus IeJTUT TIepBOe YUCII0 Ha BTOPOE U BO3-
BpalraeT pe3yasTaT onepariuu (a / b). Tum pe3yasTupyioniero 3HaYeHUS
COOTBETCTBYET TUITY OIIE€EPaH/IOB.

MPUMEYAHUE B Swift 3 6bin1 M3MEHEH NOAXOA K MCMOMb30BaHWUIO HEKOTOPbIX One-
paTopoB. HanpvMep, AOBOJSILHO YaCTO UCMOJIb3yeMblE B NPOrpaMMMpOBaHUKN OrnepaTopbl
MHKpeMeHTa (++) 1 aekpeMeHTa (—), YBENMYMBAIOLWME W YMEHbLLAIOLME 3HAYeHNe Ha
€eVHWLY COOTBETCTBEHHO, ObINN yaaneHbl U3 a3bika.

HepeqﬂcneHHme OoTiepaTopbl MOKHO MCITOJIb30BATDH JIsd BBITIOJTHEHWA Ma-
TEMaTUYECKNX OHepaLII/HL/,I ¢ JTIOOBIMU YUCJIOBBIMU TUITAMU JITAaHHbBIX (]_[eJIO-
YHCJEeHHbIE UJIN C H]IaBaIOH_[eI';I TO‘IKOi/JI).

Yro6bl TPOAEMOHCTPUPOBATH MCIIOJIB30BAHKE JAHHBIX OTIEPATOPOB, CO3-
JIaJINM JIBe [IeIOUHCICHHbBIE TIePEMEHHBIE U IBE TIePEMEHHbIE THITa Double
(ymactunr 5.8).

Jinctnur 5.8

1 // uenoYmcieHHble nepemMeHHble

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

4 // nepemeHHble TuMa 4Yucnia C nnaBawwein TOYKON

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

[1y1s1 IepBBIX ABYX MEpPeMEHHBIX HESBHO 33/1aH TEJIOYUCIEHHBIN TUTI TaH-
HBIX Int, /19 BTOPBIX JIBYX HESBHO 33/1aH TUII Double.

Y06l BLITOJHATE apUhMETHYECKUE OTIEPAITIH, TOCTATOYHO MCTIOIb30BATh
HeoOXO/IMMbIE OTIEPATOP U OIepaH/Ibl. PacCcMOTPUM 1puMep B JicTuHre 5.9.
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Jinctmur 5.9

// uenoyncneHHole nepemeHHble

var numOne = 19

var numTwo = 4

// onepauuAa cnoxeHua

var sum = numOne + numTwo 23
// onepauuA BblYUTAHUA

var diff = numOne — numTwo 15
// onepauua yMHOXeHusA

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

11 var go = numOne / numTwo 4

WoONGAUANWNR

Ka)KZ[beI 13 O1IEpPaTOPOB MPOMU3BOAUT HA3HAYCHHYIO €EMY Oll€palinio Ha/l
InepeanHbIMU €MY Oll€paH/laMU.

BepositHo, y Bac BO3HMK BOIIPOC OTHOCUTEJBHO pe3yJibTaTa Olepanuu
nenenus. [logymaiite: KakiuM 00pa3oOM P JIeJIEHUHU [IePEMEHHON numOne,
paBHoO# 19, Ha TepeMeHHYIO numTwo, PaBHYIO 4, MOTJIO TTOJIYYUTHCST 47
Benb nipu ymHokennu 3Hauenns 4 Ha numTwo rosryuaercs Bosce e 19. Tlo
JIOTHKE Pe3YJIbTaT AeTeHUsT TOKeH OBLT MOTyInThCST paBHbIM 4,75! OTBer
Kpoetcst B Tumie ganHbix. O6e mepeMeHHble UMEIOT [eTOYHCIeHHBIN THIT
MaHHBIX Int, a 3HAUUT, PE3yJIbTaT JI0OO0U orepalu Takxe GyIeT UMETh
THUII JaHHBIX Int. [Ipu 9TOM y pesyJibraTa JeIeHIsI TPOCTO OTOPACHIBAETCST
MPOOHAST YaCTh ¥ HUKAKOTO OKPYTJIEHST He TPOUCXO/IHT.

NMPUMEYAHUE ApudmeTnyeckne onepaumm MOXHO NPOBOAUTbL TOMbKO Mexay nepe-
MEHHBIMW MMM KOHCTAaHTaMM OAHOIO M TOrO e TUna AaHHbIX. Mpy NonbITKe BbINOJHUTD
onepaumio Mexzay pasHbiMM TMNaMu AaHHbIX Xcode coobwmT 06 owmnbke.

PaccMmorpennbie onepanuu OyayT paboTarh B TOM YKCTIE U € APOOHBIMU
yucyamu (suctunr 5.10).

JNluctmur 5.10

// nepemeHHble TuUNa 4Yucna C nnaBawwein TOYKON

var numThree = 3.13

var numfFour = 1.1

// onepauua cnoxeHus

var sumD = numThree + numFour 4,23
// onepauua BbMUTAHMUA

var diffD = numThree — numFour 2,03
// onepauua YMHOXeHMWA

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

11 var qoD = numThree / numFour 2,84545454545455

VWoONGOAUANWNR
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PeByjleaTOM Ka)KlIOfI oliepanunu ABJIACTCA 3HAYCHNE TUIIA Double.

BboinosiHenve apudmMeTHuecKux orepanuii B Swift Hirdem He oTImyaeTcst ot
BBITIOJTHEHUS TAKUX K€ OTlepalinii B IPYTUX sA3bIKaX IPOTPAMMUPOBAHUSI.

IToMuMO pacCMOTPEHHBIX B MPEABIAYIIEM JMCTUHTE omepanuii B Swift
CyIecTBYeT (PYHKIMSA BbIYUCAECHUS OCTaTKa OT JleJIeHus], IpU KOTOPOil
MePBBIH ONlepaH/ AeJUTCH Ha BTOPOHM M BO3BPAIIAETCS OCTATOK OT 3TOTO
nestenust. Yy, ipyruMu cioBamy, olpejiesisier, Kak MHOIo 3Ha4eHui BTo-
poro oliepan/ia HIOMECTUTCA B 1I€PBOM, U BO3BpalllaeT 3HaueHue, KOTopoe
0CTAJIOCh, — OHO HA3bIBAETCSI OCTATKOM OT JleieHusl. ThIl pe3yisrupyiolie-
r0O 3HAYeHUsI COOTBETCTBYET TUITY oneparaoB (auctunr 5.11).

Jinctuur 5.11

// UenoYucneHHole nepemeHHble

var numOne = 19 19
var numTwo = 4 4

// onepauua nony4yeHuAa ocTaTkKa OT AeneHuA

var resl = numOne /*onepauua BblYUCAEHUA OCTaTKa

oT JeneHua */ numTwo 3

var res2 = -numOne /*onepauuAa BblMUC/EHUA OCTaTKa

oT JeneHua */ numTwo -3
7 var res3 = numOne /*onepauua Bbl4UCNEHUA OCTaTKa

oT pgeneHua */ -numTwo 3

uhwWNR

(o))

JlaHHBII TUCTUHT He 6y11eT KOPPEKTHO BBIOJIHATBCS B Xcode, Tak Kak KO/
BBIIIOJIHEHUS OIlePaLliU BEIYKCIEHUS OCTaTKa OT JejieHus OyIeT IpUBeieH
HIKe. BMecTo Hero B TaHHOM cJiydae UCTIOJIb3YeTCsT IMYINPYTIOTAI KOM-
MEeHTapuil /* omniepaliys BLIYUCICHUS OCTaTKA OT JIEJICHUS */.

B nannoM npumepe paccMaTpUBAIOTCA TPU BapUAHTA OMEPaIliN T1eJI0YHC-
JIEHHOTO JIeJIeHNsT, OTINYAIONTIecs] 3HAKaMH OMlePaHIOB. AHATIOTOM TIEPBO
IIPUBEICHHOI OllePaLUU SABJISETCS CJle/lylollee BhIpakeHue:

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

19 — 16 = 3

3=13

[pyrumu cioBamu, B numOne MOXKHO TTOMECTUTh 4 3HaUeHUS numTwo,
a 3 Oy/IeT pe3yabraToM OTIePAIliH, TaK KaK JaHHOE YKCJI0 MEHBIIE humTwo.

4 4 4 4 3
t]2]3]4a|s5]6]|7]s]o]to]t]12]13]14]15]16]17]18]19

Takum O6p330M, OCTaTOK OT JE€JIEHUA BCeTrJa MEHbIIIE JEJTUTEJIA.



68 Yactb II. ba3oBble BO3MOXHOCTM Swift

B ansoM mprMepe MCTob3yeTest TaKKe oTepatop yHapHoro munyca. O6-
paruTe BHUMaHUe, YTO 3HAK Pe3yJIbTaTa Ollepallii paBeH 3HAKY JIeIUMOT0,
TO €CTD KOT/IA IETMO€E MEHBITIE HYJIsT, PE3YJIBTAT TAKKe GYAeT MEHbITE Hy IS,

[Ipn ncrosp3oBaHMM omiepaTopa ocTaTka OT JIeJIeHUsT eCTh OJTHO OTPaHN-
YyeHue: OH UCIO0JIb3yeTCsl TOJNBKO JIJI 1[eJIOUUCIeHHbIX 3HaueHuil. /s
JAPOOHBIX CYLIECTBYET APYTOM TOAXOL.

Panee MbI paccMOTpesT MCTIOTb30BaHNE CBOMCTB Min 1 max /iuist Oy YeHNsT
MUHUMAJIbHBIX 1 MAaKCUMaJIbHDBIX 3HAYEHUH 11eJI0YNCICHHBIX TUIIOB JlaH-
HbIX. Temepn nepeiizemM K pacCMOTPEHUTO NCTIOB30BAHNS OJTHOTO METO/Ia,
[103BOJISAIONIETO BBIIOJHUTD OIlEPALIMIO BIYMCJICHUS OCTATKA OT JIeJICHUs.

J1J1s1 BBITIOJTHEHMST Ol€PAI[UU BBIYMCIEHUSI OCTaTKA OT JeJIeHUs UCITOJIb-
3yeTcd MeToJl truncatingRemainder(dividingBy: ), KOTOpBII TPUMEHSI-
eTcs K fenuMomy (TO ecTh MUIIETCS Yepe3 TOUKY MOce YUcia, KOTopoe
Tpebyercst pasuennTh). ViMst dividingBy BHYTPH CKOGOK TOBOPHUT O TOM,
YTO JIAHHBIN METO/l UMEET BXOJIHOW apTyMEHT, TO €CTh 3HaUY€HUe, KOTOPOe
OyzeT nepesaHo eMy TIPU €ro BhI30BE M UCIIOJIb30BAHO B X0/e paboThl Me-
toma (smuctunr 5.12).

Jiuctmur 5.12

// BpobHble nepemeHHble
var numOne: Float = 3.14 3.14
var numTwo: Float = 1.01 1.01

// onepauua nosnyveHua ocTaTka OT [eneHud

var resl = numOne.truncatingRemainder(dividingBy: numTwo) ©@.11606001
var res2 = -numOne.truncatingRemainder(dividingBy: numTwo) -0.1160601
var res3 = numOne.truncatingRemainder(dividingBy: -numTwo) @.1160601

NAOAUuNhwWNR

Mpb1 ipumennIn MeToj truncatingRemainder(dividingBy:) K nepemen-
HOIf numOne Tuta Float, a B KauecTBe 3HaUeHUs aprymMeHTa dividingBy
rnepenaan MIepeMeHHyo numTwo.

lNpuBeaeHne YNMcnoBbIX TUMOB AaHHbIX

Kak HeoiHOKPaTHO TOBOPUJIOCD, IIPU IIPOBEIEHNN apu(MeTUYecKux orle-
paruii B Swift BbI I0JIKHBI CTEUTH 3 TeM, YTOOBI OTIepaH;Ibl ObLIM OIHOTO
1 TOTO ke Tuma. TeM He Meree GLIBAIOT CUTYAIINH, KOT/Ia HEOOXOANMO TTPO-
BECTH OIIEPAIUIO € YUCJIAMHU, KOTOPbIe UMEIOT PasHblil ThIl aHHbIX. [Tpu
IOIIBITKE HEIIOCPEACTBEHHOIO IIePEMHOKEHN, HalIpuMep, Int u Double,
Xcode coobiuT 06 omubke U OCTAHOBUT BBITIOJHEHNE TPOTPAMMBIL.

JlatHast CHTYyaIus He 0CTATaCh BHE TOJIST 3PEHUs Pa3paboTunkoB Swift,
U OHY pa3paboTajn CIEUATbHbBII MEXaHU3M, MO3BOJISIONNN Tpeobpa-
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30BBIBAThH OJIHU TUIIbI JAHHBIX B ipyTUe. J[aHHBIIT MeXaHN3M Ha3bIBAETCS
npuee@eﬂuem (OT cJI0Ba «IIPUBECTU» ), U BITIOJIHEH OH B BU/IE [JI00AIBHBIX
byHKITHII.

NMPUMEYAHMUE CnpaBefnnBOCTM paan CTOMT OTMETUTb, YTO Ha CaMOM Jene npuee-
[OeHHble ganee rrnobanbHble QyHKUMKU SBASIOTCS METOAaMu TUMOB AaHHbIX. PaHee Mbl
rOBOPWJIN, YTO YMCIOBbIE TUMbI AaHHBLIX — 3TO 06BEKTHLI U Y HUX CyLLECTBYIOT 3anporpam-
MUPOBaHHbIE AE/CTBUS, Ha3blBaeMble METOAAMM.Y KaXXAOro 06bekTa ecTb CreumasbHbIi
METO/, HasblBaeMbli MHMLMANU3aTOPoM. OH aBTOMATMUECKW BbI3bIBAETCS MpY CO3AAHWUM
HOBOrO 06beKTa, a Tak Kak B pe3ysibTaTe Bbl30Ba 06beKTa «YMC/IOBOM TUM AaHHbIX» CO3-
[laeTCS HOBbIN 06BEKT — «4WUCNO», TO U UHULMANM3aTop cpabaTbiBaeT.

MHuumanusaTop uMeeT cobcTBEHHOE PUKCMPOBaHHOE 0603HaueHWe — init(), n ana Tmna
[laHHbIX OH MOXeT 6bITb BbI3BaH CleAytoLWmnM 06pa3om:

UmaTunalaHHbix. init(_:)

B pesynbTaTe Bbi30Ba AaHHOrO MeToAa OyAeT CO3AaH HOBbIM OBBHEKT, OMUCHIBatOLLMI
HEKYIO CYLIHOCTb, COOTBETCTBYIOLLYIO TUMY AaHHbIX (Y4MCO, CTpoka M T. A.). Swift mno-
3BOJISIET HE NWCaTb MMS MHULMANKU3aTopa Npy CO3AaHWKM 06bEKTa, @ UCMOJb30BaThb CO-
KpaLLEeHHbIN CUHTaKCUC:

MmaTunalaHHbix (_:)

B pesynbTaTe BbINOMHEHWS! AAHHOTO KOAA Takke 6yaeT co34aH 06beKT, OnNMChIBAOLLNMA
Ty XK€ CaMylo CYLLHOCTb, YTO ¥ B NpeAblayLLieM npuMepe.

IIaJIee B KHHUT'€ Mbl OY€Hb HOHPO6HO pas6epeM, YTO TaKO€ MHUINAJIN3aTOPbI
" AJiAA 9eTO OHU HYJKHDBI.

HasBaHus BbI3bIBaeMbIX (YHKIUH B Swift, ¢ MOMOIIBIO KOTOPBIX MOKHO
peobPa3oBaTh THITBT IAHHBIX, COOTBETCTBYIOT HA3BAHUSAM TUTIOB TAHHBIX:
Int(_:)

Hpeo6pa30BaHI/Ie B TUII JaHHBIX Int.

Double(_:)
ITpeoGpasoBanwe B TUII TaHHBIX Double.

Float(_:)
IIpeoGpasoBaHue B TUII JaHHBIX Float.

MPUMEYAHMUE Ecnu Bbl UConb3yeTe TuMbl AaHHbIX BpoAe UInt, Int8 u 1. 4. B cBOEM
nporpamMme, To Ans nNpeobpasoBaHUs YMCeNn B 3TW TUMbl AaHHbIX TakKe WUCMONb3ynTe
dyHKLMKM, coBMagatoLume no Ha3BaHMsIM C TUMAMU.

JIJist TpUMeHeH st TaHHBIX (DYHKINE B CKOOKAX TTOCJIe Ha3BaHUsT TPeGyeTCst
nepeath mpeobpasyeMblil ajieMeHT (TiepeMeHHY 10, KOHCTAHTY, 4icJio). Pac-
CMOTPHUM TIPUMED, B KOTOPOM TPeOYeTCsT TEPEMHOKNTD IBA YHCIA: TIETOE
tuia Int 1 ApodHoe Tria Double (JcTuHr 5.13).
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Jinctmur 5.13

1 // nepemeHHaa Tuna Int

2 var numInt = 19 19

3 //nepemeHHaa Tuna Double

4 var numDouble = 3.13 3,13
5 // onepaumsa nepemMHOXeHUA 4Yucen

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

Ectb n1Ba cniocoba TIEPEMHOKUTDH JaHHbIC YMCJIa:

O mpeobpa3oBaTh YKCJAO THUIA Double B Int U IEPEMHOKUTD JIBA TIEJTBIX
YUCIa;

O mpeobpasoBaTh YUCIO TUTA Int B Double U IEPEMHOKUTH 1Ba JIPOOHBIX
yuca.

ITo BBIBOMY B 06JaCTH PE3yJIBTaTOB BUIHO, YTO NEpeMeHHas resD MMeeT
GoJiee TOYHOE 3HAUEHUE, YeM TlepeMeHHast resI. ITO TOBOPUT O TOM, UTO
BapUaHT, IPeoOPaYIOIIHil IIeJI0e YKCI0 B IPOOHOE ¢ MOMOIIBIO (DYHKITUT
Double(_:), ToYHEE, YeM NCIIOJIb30BaHKe (DYHKIMU Int(_:) /IS epeMeH-
HOI TrIa Double, TaKk KaK BO BTOPOM CJIydae ApoOHast 4acTh OTOpachiBaeTCst
1 UTHOPUPYETCS PU PacyeTax.

MPUMEYAHME [pu npeobpasoBaHWK Y1cna C nnasatoLleli TOYKOM B LieSIOUNCTIEHHbIV
TMN apobHasi YacTb OT6PaCckIBAETCS, OKPYr/IEHUE HE NMPOU3BOAUTCS.

CocTaBHOW onepaTop NpUcBanBaHUs

Swift mosBoJisieT MaKCUMaJIbHO COKpaTUTh 00beM Koja. U yeMm riy6Gike
BbI OyJleTe TIOCTUTaTh 9TOT 3aMeYaTe/IbHbII A3bIK, TeM GOJIbIIe IPUEMOB,
CII0COOHBIX 00JIErYUTh BaM *KU3Hb, y3Haere. OQHUM U3 TaKUX IIPUEMOB
SIBJISIETCSI COBMeEIIleHUE oliepaTopa apudMeTrueckoii omepanuu (+, -, *, /,
%) 1 oriepaTopa npucBauBanus (=). Paccmorpum nipumep B sincrumre 5.14,
B KOTOPOM CO3/Ia/TUM TEJTOUNCTIEHHYTO TIEPEMEHHYIO U C TIOMOIIIBIO COCTaB-
HOTO OTIepaTopa MPUCBaNBaHUst OyIeM U3MEHSITh €€ 3HAUCHUE, UCTIOJIb3Y ST
MUHUMYM KOJIa.

Jiuctuur 5.14

1 // nepemeHHas Tuna Int

2 var someNumInt = 19 19
3 // npubaBum K Hei NpOWU3BOJSIbHOE HUC/O

4 someNumInt += 5 24
5 /* 3Ta onepauuAa aHanOrM4yHa BbipaXeHUH

6 someNumInt = someNumInt+5 */

7 // BbiBegem pe3synbTaT onepauuu
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8 someNumInt 24
9 // YMHOXMM ero Ha 4ucno 3
160 someNumInt *= 3 72

11 /* 5Ta onepauua aHaNoruM4yHa BblpaXeHWio
12 someNumInt = someNumInt*3 */
13 // BbiBegem pesynbTaT onepauuun

14 someNumInt 72
15 // BblMTEM U3 Hero 4ucno 3
16 someNumInt -= 3 69

17 /* 5Ta onepauua aHanoruM4yHa BblpaXeHWio
18 someNumInt = someNumInt-3 */
19 // BbiBegem pesynbTaT onepauuun

20 someNumInt 69
21 // Hahpem ocTaToK OT AefneHuMa Ha 8
22 someNumInt %= 8 5

23 /* 5Ta onepauua aHanoruM4yHa BblpaXeHWio

24  someNumInt = someNumInt%8 */

25 // BbiBegem pesynbTaT onepauuun

26 someNumInt 5

JLJist MCTI0JIb30BAHUST COCTABHOTO OTIEPATOPA TIPUCBAUBAHUST HEOOXOAMMO
BCEro-HaBCETO TIOCJIE OliepaTopa apuhMeTHIeCKOil onepaiiun 6e3 mpobeon
HaIucaTh olepaTop IpucBanBaHusd. Pe3ybrar omnepaiun MOMEHTAJIbHO
3aIMChIBACTCA B IEPEMEHHYIO, HAXOAMLYIOCS CIeBa OT COCTABHOTO OTiepa-
TOpPA, — 9TO BU/HO TI0 LyOJUPYIOIINMCS 3aIHCSIM B 00JTACTU PE3YJIBTaTOB.

Ha gaHHBII MOMEHT MbI ysKe 3HAEM JIBa Pa3IMYHbIX CII0c00a YBEJUUEHMUST
3HaYeHUsI IepeMeHHON Ha erHUIly (JUCTUHT 5.15).

Jiuctuur 5.15
1 // nepemeHHaa Tuna Int
2 var someNumInt = 19 19

3 // yBenunyum ee 3HayeHWe C WUCNONb30OBaHMEM apuUPMeTU4eCKoW
onepauuu CAoXeHus
4 someNumInt = someNumInt + 1 20
5 // yBennyum ee 3HayeHWe C WUCNONb30BAHMEM COCTABHOIO
onepaTtopa npucBauBaHuA
6 someNumInt += 1 21

Kaxmoe nocnemyoiree aeiicTBre yBeTMUNBAET MEPEMEHHYIO someNumInt
POBHO Ha €IMTHUILY.

MPUMEYAHMUE lcrnonb3oBaHMe COCTABHOrO oriepaTopa SIBMSIETCA TOM 3aMeHol one-
paTopaM MHKpEMeHTa 1 AeKpeMeHTa, KOTOpPYIo npeanaraet Ham Apple.

HpI/IH_UIO BpeéMm: IOIIPAaKTUKOBATHCA B pa60Te C YMCJIOBBIMU THUIIaMU JaH-
HbIX. Hepexo;:[I/ITe K BBIIIOJTHEHMWIO 3aJaHUWA.
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3apaHue 1

1. O6bsABUTE TPH MyCThIe KOHCTAHTBI: OJIHY THMA Int, OHY THIIA
Float u oxny Tuma Double. Cuemaiite 9T0 B OJHON CTPOKE.

2. llpoununmanusupyire jisd HUX cJaeyloliue 3HayeHus: Int —
18, Float — 16.4, Double — 5.7. CuenaiiTe 5TO B OHOM CTPOKE.

3. Hafizute cymmy BcexX TpeX KOHCTAHT U 3aIUIIUTE €€ B Iepe-
MEHHYIO TuIa Float.

4. HafigmTe mpousBeieHre BceX TPeX KOHCTAHT U 3aMUITUTE €TO
B niepeMeHHyI0 tuma Int. [lomanTe, 4TO Bam HEOOXOMMO TIOJIy -
YUTH PE3yJIBTaT C MUHUMAJIbHON TOTPENTHOCTHIO.

5. Haiizure ocTaTok OT JeJieHrsT KOHCTAHThI TUIA Float Ha KOH-
CTaHTy TUIIa Double 1 3aIUIINTE €€ B IIepEMEHHYIO ThIla Double.

6. BbiBepuTe Ha KOHCOJIb BCEe TPU pe3yJibTaTa ¢ UCII0JIb30BAHUEM
MOSICHSIONIETO TEKCTA.

3apaHue 2

1. O6bsABUTE TIEPEMEHHBIE a ¥ b TEJTOYNCIECHHOTO THIIA TAHHBIX
U IIPUCBOMTE UM 3HAUYEHUS 2 U 3.

2. Bwraucnure 3HaueHne ypaBHeHus (a+4b)(a-3b)+a’ 1 BhIBEAUTE
pe3yJibTaT Ha KOHCOJIb.

3apaHue 3

1. OGbaBuTe nepeMeHHble ¢ U d ¥ IPUCBOIiTe MM 3HAYE€HHI 1.75
n3.25.

2. Bwraucnure 3navenvie ypaBuenus 2(c+1)?+3(d+1) u BbIBEAUTE
pe3yJIbTaT Ha KOHCOJIb.

3apaHue 4

1. O6bsBUTE KOHCTAHTY length U 3aNMIINTE B HEE TIPOUIBOJIBHOE
L[EJIOUUCIICEHHOE 3HAYCHUE.

2. Bpruwmcaure caemyroniie 3HAYEHNS, 3aMUITATE KAXKI0€ U3 HUX

B HOBYIO KOHCTAHTY U BbIBE/INTE Ha KOHCOJIb:
TJIOMIA/Ih KBa/IpaTa ¢ IJIMHON CTOPOHBI, paBHOIT length;
JUINHY OKPY/KHOCTU paanycoMm length.
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Cnocobbl 3anmcy YMCNOBbLIX 3HAYEHUN

Ecam B Bamieil mkosbHO IIporpaMMe TPUCYTCTBOBAIA MH(POPMATHKA, TO
Bbl, BO3MOKHO, 3HAETE, YTO CYIIECTBYIOT Pa3/IMuyHbIe CUCTEMbl CYUCJIEHUS,
HaIpuMep JlecsITUYHas WU IBOMYHAs. B peasbHOM MUpe B TIOJIaBJISIONEM
GOJLITIHCTBE CJIYYAEB MCTIOTB3YETCS IECSITHYHAS CHCTEMA, B TO BPEMSI KaK
B KOMIIbIOTEPE BCE BBIYUCJIEHUS IIPOUCXO/IAT B IBOMYHOM CUCTEME.

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

a IICCﬂTH‘IHaH. Yucaa 3anmchBaoTca 6€3 NCI0Ib30BaAHNU Hpeq)I/IKCa
B ITPMBBIYHOM U TOHATHOM /[IJIsI HAC BUJIE.

Q /[JBouynas. Yucra 3ammcphiBaloTCs ¢ UCIOJIb30BanueM 1pedukca b
nepes YIcI0M.

a BOCI)MepI/I‘lHaH. Yucma 3aMCBIBAIOTCS € UCITOTH30BaHIEM Hpe(l)I/IK-
ca Qo 11epez YUCJI0M.

Q Hlecrnaguarepuunasi. Yucsia 3auchIBAIOTCS C UCIIOJIB30BAHUEM TIPe-
(bukca Ox mepes YMCIOM.

I[Tesbie uncta MOTYT OBITH 3AMMCAHBI B 060U U3 MPUBEICHHBIX CUCTEM
cuncaenus. B smcrunre 5.16 nokasan npumep sanucu ynciaa 17 B pas-
JINYHBIX BUAX.

Jinctuur 5.16

// 17 B JecATUYHOM Buae

let deciamlInteger = 17 17
// 17 B ABOWYHOM BuUAe

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

let octalInteger = 0021 17
// 17 B wecTHajUAaTepuU4yHOM BUAE

let hexadecimallInteger = 0x11 17

CONGOAUVNANWNR

B o6iacTyt pe3yabraToB BUIHO, YTO KasKI0€ U3 IPUBEJCHHBIX UNCET —
310 17.

Yucra ¢ maBaroliieil To4Koil MoryT ObITh JecsaTuuHbIME (6e3 npedukca)
WJIK TecTHaAIaTepuyHbIMu (¢ npepukcom 0x). Takue ymca J0JKHDBI
HUMeTh OJIMHAKOBYIO (hopMy 3amucu (CUCTEMY UCYUCIIEHUsT) 10 06e CTo-
POHBI OT TOUKH.

[Tomumo aTOTO, CYIIECTBYET BOBMOXKHOCTD 3AMUCH 9KCIIOHEHTHI. J[y1s1

9TOTO MCIIOJIb3YETCA CUMBOJI e JIJId JECATUYHBIX YCeJa 1 CUMBOJI p JIJIA
mecTHaAlaTEpUIHbIX.
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JLJIst IeCATUYHBIX YHCesT 9KCIIOHEHTA YKA3bIBAET Ha CTEIEHb JIECATKHU:
1.25e2 coorsercrsyer 1,25 x 10, wm 125,0.

Jluist mectHAAIIATEPUYHBIX YUCEJ 9KCIIOHEHTA YKa3bIBAe€T HA CTEleHb
JIBOMKU:

0xFp-2 coorBercrByer 15 x 22, wm 3,75.

B ymuctunre 5.17 npuBenen nmpuMep 3amucu gecsatudnoro yncia 12,1875
B Pa3/INYHBIX CUCTEMAX CUUCTIEHUS U C UCTOIH30BAHUEM HKCIIOHEHTBIL.

Jiuctuur 5.17

// DecATUYHoe 4ucno

let deciamlDouble = 12.1875 12,1875
// BeCcATUYHOE YUCNIO C SKCMOHEHTOM

// cooTBeTCTBYeT BblpaXeHui

// exponentDouble = 1.21875*10

let exponentDouble = 1.21875el 12,1875
// wecTHafULATEepUYHOe YUCNO C SKCMOHEHTOM

// cooTBeTCcTBYyeT

// BblpaxeHuw hexadecimalDouble = ©xC.3*20

let hexadecimalDouble = @xC.3p@ 12,1875

LWooNGOULPwwNR

ApI/I(bMeTI/I‘{eCKI/Ie orepann JOCTYITHBI 1JIA YU CEJI, 3allMCaHHbIX B 1106011
13 cucTeM cyuciaenud. B obimactu PE3YJIbTATOB BbI BCET'/la 6y11eTe BU/IETH
PE3YabTAT BBIITOJIHEHUS B ICCATUYHOM BU/IE.

ITpu 3amucu YUCIOBBIX 3HAYEHU I MOKHO UCITOJIB30BaTh CUMBOJI HUKHETO
MOAYEPKUBAHUS (AHAEPCKOP) [IJIST BU3YATBHOTO OTENEHVS TIOPSIAKOB
gucsia (suctunr 5.18).

Jinctuur 5.18
1 var number = 1_000_000 1000000
2 var nextNumber = 1000000 looo000

B 0601x cirydasix, 4To ¢ CUMBOJIOM HUKHETO [I04ePKUBAHMUSL, UTO Ge3 HEro,
TIOJIYYUJIOCH OJTHO U TO K€ UUCJIO.

AHlIepCKOpI)I MOJKHO MCIIOJIb30OBaTb JJIA J11060T0 YKUCJI0BOTO TUIIA JTaHHbIX
n 1A 10001 CUCTEMBI CYMCICHU.

5.3. TekcToBble TUMbl AAHHbIX

BbL10 OBl HENPaBUIIbHO IIPEAIIOI0KUTD, 4T0 Swift orpannunBaeT paspa-
6OTYMKA JUIIb YUCJOBBIMU THIIAME JAHHBIX. IlomyMaiiTe caMu: 0 Kakoi
paboTe ¢ TOIb30BaTEIEM MOKHO OBLIIO GbI TOBOPUTH, €CJIH ObI TPOTPAMMBI
He yMeJIu XPaHUTh TEKCTOBYTO MHGOPMAITHIO?
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NH1umanmsaumsa CTPoOKOBbIX 3HaYeHUn

B Swift cyuiecTByer aBa THIIA JaHHBIX, TPEAHAZHAYCHHBIX /sl XPAHEHMUST
TeKCTOBOW MH(MOPMaIKH:

Q tun Character npegHasHaveH /sl XpaHEHU OT/eIbHBIX CUMBOJIOB,;

O Tui String npeaHasHaueH I XPaHEHUA MPOU3BOJbHON TEKCTOBOI
nHbOpMaITIH.

O6a Tuna obecrednBaOT OBICTPYIO U KOPPEKTHYIO PabOTy € TEKCTOM

B BallleM KOJI€, IPK 9TOM UMEETCs [OJIHasI IoAAepAKKa cuMBojioB Unicode

(K KOTOPBIM OTHOCATCS M BCeMM JTIo0nMbIe aMo/31 ). CUHTAKCHC, KaK U IPU

paboTe ¢ APYrUMU THIIAMK JaHHBIX, OY€Hb IIPOCTOM 1 YnTabe IbHBbII.

[lns xpanenus nHGOPMaIMK B TEKCTOBBIX THUIIAX JAHHBIX UCIOJIb3YIOTCS
CTPOKOBbDIE JINTEPAJIbL.

Cmpoxkogviil tumepan — 3To (PUKCUPOBAHHAS ITOCTIEA0BATEIBHOCTD TEKCTO-
BBIX CHMBOJIOB, OKPY’/KE€HHasI ¢ 00X CTOPOH JABOWHBIMU KaBbrakamu ("").
B nepByio ouepe/ib paccMOTpuM TUll Character. ITOT TUI JAHHBIX 1103BO-
JIsIeT XPAaHUTD B IePeMEHHOUN UM KOHCTAHTE TeKCTOBBIN JIUTEpa AJTUHON
B oiut cumBoJt (Jiuctunr 5.19). Beero onun cumso!

Jiuctmur 5.19

1 var char: Character = "a
2 char "a”

n

a

B nnepemenHoii char XpanuTcs TOJbKO CUMBOJI a.

IIpu mombITKe 3amucarth B HapaMeTp Tuila Character asa u 60Jiee CUMBO-
na Xcode coobmut 06 ommbOKe HeCOOTBETCTBUS TUIIOB 3AIIMCHIBAEMOTO
3HaYeHUs U 1epeMeHHoil. IIpu MOIbITKe IepeaaTh CTPOKOBBIIL JInTepa
JUIMHO# GoJiee ofHOrO cuMBoJIa Swift paccMaTpuBaeT ero B KauecTBe
3HAUEHMSI TUIIA JaHHBIX String U HE MOJKET 3alcaTh €r0 B MEPEMEHHYTO
Tuna Character.

Tun gauubX String — aT0 yrnopsA0YeHHbI HAbOp CUMBOJIOB (THIIA
Character), TO3BOJISIONUI XPAHUTH CTPOKY MTPOU3BOTIBHOI JITHHBL. TO
€CTh KayK/Iblil OT/eJBHBII 2JIEMEHT CTPOKH MIPEJACTABJISIET OO0 3HAUCHIE
tuna Character.

NMPUMEYAHMUE Swift — Bce elle MaeT No NyTu CTaHOBNEHUS, U B KaXXAO0W HOBOW Bep-
CUWM B HEM MPOUCXOAST 3HAUUTENbHbIE M3MeHeHUs. Tak, B Swift yxxe ABaabl MeHsics
MPUHLUMN XpaHEHUs MHPOPMaLMK B TUMNe AaHHbIX String.

Paccmorpum npumep paboThI ¢ TUIIOM JAAHHBIX String (muctunr 5.20).
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Jinctuur 5.20
1 // nepemeHHas Tuna String
2 var stringOne = "Dragon" "Dragon”

[Tpu 0ObsIBJICHUHN TIEPEMEHHON MBI TIepeiaeM el CTPOKOBbII JINTEPaJt, TeM
caMbIM HEedBHO 33j1aBasi TUII JIAHHBIX String.

NMPUMEYAHME He 3abbiBaiiTe, UTO 3HAUYEHWsl, MPUCBOEHHbIE MEPEMEHHOW, MOryT
6bITb M3MEHEHDI, @ MPUCBOEHHbIE KOHCTAHTE — HET.

MycTble CTPOKOBbIE NUTEPansbI

ITycrasi cTpoka TakKe SIBJISIETCSI CTPOKOBBIM JiUTepajoM. Bbl Moskere
nepearh ee B KauecTBe 3HAYEHMSI TTapaMeTPy TEKCTOBOTO THIIA JaHHBIX
(smuctunr 5.21).

JNiuctmur 5.21

1 // c nomowblw NycTOro CTPOKOBOro nuTepana
2 var emptyString = ""
3 // c nomouwpbl WHUUManu3aTopa Tuna String
4 var anotherEmptyString = String()

wn

O6e cTpoku B pesy/asrate OyAyT UMeTh UAeHTHYHOe (IIyCTOe) 3HAYeHMHe.
HamomHro0, UTO MTHUTINAINU3ATOP — 9TO CHEIUATHHBIN METO/T, BCTPOCHHBIHN
B THII JIAaHHBIX, B IAHHOM CJIy4ae B String, KOTOPBIN TTO3BOJISIET CO3/IaTh
XPaHWUJIUIIE HY>KHOTO HAM THUIIA.

IMoaymaiire, uro Oyzer, eci OOBABUTD IIEPEMEHHYIO THIIA String, HO He
mepeaaTh sHaueHe (JIUCTUHT 5.22)7?

JInCcTnHr 5.22

1 // obbsaBneHue nepemeHHol Tuna String 6e3 nepepayun 3HaveHuA
2 var str: String

ITpu siBHOM yKa3aHWM TUTIA String 63 MHUIMATU3AI[IY 3HAYEHWS B TIEpe-
MEHHO} MM B KOHCTAHTE HE OKAKETCsI MYCTO, TO €CTh He OyAeT BoobIIe
HUKAKOT'0 3HAYEHUSsI, B TOM YUCJIE U [TyCTOTO CTPOKOBOIO JINTEePaia, — OH
TaKKe sIBJsSIETCS 3HauenneM. [Ipesk/ie geM MCIoTb30BaTh TapaMeTp, 00b-
SIBJICHHBIN TaKUM IIyTeM, eMy TpebyeTcst iepeath sHadeHue. PaccMoTpum
pyuMep 13 JIMCTUHTA 5.23.

Jinctmur 5.23

// obbaABneHue nepemeHHoi Tuna String 6e3 nepepaynm 3HayeHus
var str: String

// yKasaHue 3Ha4yeHWA CTPOKOBOW NepeMeHHOi

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

nNuhwWNR
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[TepemenHtas str MOJKHA OJTYYUTH HEKOTOPOE 3HAUCHHUE, TTPEKIIE YEM
K Hell MOKHO OyJieT 06paTuThesi. B maHHOM mipriMepe BHAYATIE OOBSIBIISIETCST
mepeMeHHas str, a ysKe TOTOM MHUTINATH3NPYETCST ee 3HaUYeHNe.

Taxof#t TOIX0/T OTHOCUTCS K JIIOOOMY TUTTY TaHHDIX.

MHOrOCTPOYHbIE CTPOKOBbIE NIUTEPasbI

Bce BcTpeuennble HaMM paHee CTPOKOBBIE JIMTEPAJIbI YMEIAIUCh B OJTHY
crpoky. Ho B Swift ecTh BO3MOKHOCTD CO3laHUsI MHOTOCTPOYHBIX JIUTE-
pasioB. [Ijist TOT0 TEKCT 0OpaMIIsieTcst ¢ 00enX CTOPOH TPeMst TBONHBIMU
kaBbraykamu ("""cTpokosbiii nuTepan"""). I[lpumep ero ucnosb3oBaHUsd
HpuBeieH B ucTunre 5.24.

Jinctmur 5.24

1 let longString =
2 3TO MHOrOCTPOYHbIi
3 CTPOKOBbIA NuTepan
4

nun

Taxum 06pa3soM MOKHO CO3/aTh CTPOKOBBIN JIUTEPAT TTPOU3BOJBHOMN JJTH-
HbI, HE YXY/IIIast IIPH 9TOM €T0 YUTabeIbHOCTb.

MpuBeaeHe K CTPOKOBOMY TUMY AaHHbIX

B Swift Meroxy nHuIMAM3aMN String(_:) MOKHO MepeaaTh IPOU3-
BOJIbHOE 3HAYEHKeE, YTOObI IIPUCBOUTD €TI0 CO3IaBaeMOMY napameTpy (JIuc-
TUHT 5.25).

Jinctuur 5.25

1 // VHWUMANU3auus TeKCTOBOro 3HAYeHUs
2 var notEmptyString = String("Hello, Troll!") "Hello, Troll!"

B pesysibrate B mepeMeHHOI notEmptyString coxpaHseTcs TEKCTOBOe
3HaueHue "Hello, Troll!".

Muunumanuzatop String(_:) MOKET 10JyYaTh Ha BXO/E HE TOJBKO TeK-
CTOBOE 3HAUEHUE, HO U TIEPEMEHHYIO IPOU3BOIBHOTO THIIA JAHHBIX (JIKC-
TUHT 5.26).

Jinctuur 5.26

1 // nepemeHHaa Tuna Double

2 var numDouble = 74.22 74.22

3 // cTpoka, co3paHHaA Ha OCHOBe MepemMeHHoi Tuna Double

4 var numString = String(numDouble) "74.22"
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Oynkius String(_:) npeobpasyer nepeiaHHoe B Hee 3HaYeHUe B THUIL
String. C nogoOHBIM MeXaHIM3MOM Mbl Y3K€ BCTPEYaInCh, KOT/a paccMa-
TpuBaau GyHKIUN Float(_:), Double(_:) m Int(_:).

O6beanHeHne CTpoK

ITpu HEOGXOAUMOCTH Bbl MOKeTe OOBbEIMHSTh HECKOJIBKO CTPOK B OJHY,
6ostee JMHHYI0. [IJIs 9TOTO CYIIECTBYET [iBa MeXaHU3Ma: UHTEPIIOJIALIS
T KOHKaTeHaIT!sI.

[Tpu unmepnorayuu TPOUCXOAUT OOHETIMHEHE CTPOKOBBIX JTUTEPAJIOB,
MePEMEHHBIX, KOHCTAHT U BBIPAKEHUH B €IHHOM CTPOKOBOM JIHTEpAJIE
(smuctunr 5.27).

Jinctuur 5.27

1 // nepemeHHas Tuna String

2 var name = "[lpakoH" "flpakoH"

3 // koHcTaHTa Tuna String c ucnonb3oBaHWeM MHTepPRoONALUM

4 let hello = "MNpuBeT, meHa 30ByT \(name)!" "MpuBem, meHA

308ym fpakoH!"

5 // WHTepnonAuuAa C WUCMONb30OBaHMEM BbipaXeHWA

6 var meters: Double = 10 1e

7 let text = "Mosa anvHa \(meters * 3.28) ¢yTa" "Mosa 0nuHa
32.8 ¢yma"

[Ipu nHUTIMaNTM3a1N 3HAUeHU ST KOHCTAHTBI hello MCIIO/Ib3yeTCs 3HAYCHUE
TlepeMeHHO name B PaMKaX yyKe M3BeCTHOM HaM KOHCTPYKIIUU. Takoi moji-
X0/ BroJtHe goiyctuM B Swift. ITog06Hy10 KOHCTPYKITHIO MbI BUIEJIH PaHee
[PU BBIBOJIE MHMOPMAIUK HA KOHCOJIb C TTIOMONIBIO (DYyHKIUU print(_:).
[Ipy uHTEPHOAATINN MOKHO MCIIOJH30BATh BHIPAKEHUS, B TOM YHCTE
apudMeTHIecKue ollepari, YTo U MTOKa3aHo B IPUMeDE.

[Tpu xonxamenavuuu poucXoauT 0ObeAMHEHNE PA3JTUIHBIX CTPOKOBbIX
3HAYEHUH B OJIHO C TIOMOII[HIO CUMBOJIA apU(PMETUIECKON OIlePAIUU CJI0-
skerust (muctuar 5.28).

Jinctunr 5.28

1 // KOHCTaHTa Tuna String

2 let firstText = "Mow Bec " "Moii Bec "
3 // nepemeHHas Tuna Double

4 var weight = 12.4 12,4

5 // KoHcTaHTa Tuna String

6 let secondText = " TOHHbI" " MOHHbI"
7 // KOHKaTeHauusa CTPOK MpW MHULMANU3ALUKM 3HAYEHUA HOBOW MNepemeHHON
8 var text = firstText + String(weight) + secondText "Moii Bec

12,4 moHHbI"
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B anHOM ITpHMepe UCTIOIb3YETCsT OTePaTop CAOKEHUST I 00 beANHEH ST
PasJINYHBIX CTPOKOBBIX 3HAUEHUH B O/{HO. THII JaHHBIX TIepeMeHHON weight
e CTPOKOBBIH, TI0ATOMY ee 3HaYeHNEe TPE0OPA3YETCst ¢ TIOMOTITHIO (QYHKITHI
String(_:).

NMPUMEYAHMUE 3Hauenns Tmna Character npy KOHKaTeHaUMM Takxe A0MKHbI Npeo6-
pa3oBbIBaTLCA B TMN String.

CTpOKa — 3TO KOJ11eKunda CMMBOJ10B

Kak roBopusioch patee, 3HaueHue Thia String — 9o Habop (Apyrumu
CJTOBAMH, KOJUTEKTINST) OTAENBHBIX CHMBOJIOB (3Hauenuit Tuma Character).
[Tpu 5TOM CyIIEeCTBYET BOSMOKHOCTD OCYIECTBUTH JIOCTYT K JTIO60OMY 13
BXOJISIIIX B HETO CUMBOJIOB. TT03ke MbI pa3bepeM ¢ BaMU BCE BO3MOJK-
HOCTU KOJLJIEKIIUH.

OO6DbIBUM TlepeMeHHYI0 THTA String (KOJIEKIIHIO 9J€MEHTOB THIIA
Character) (sictunr 5.29).

Jinctuur 5.29
1 // nepemeHHas Tuna String
2 var str = "Hello, Troll!" "Hello, Troll!"

MHOXecTBO 3IeMEHTOB B KOHTEKCTe Swift HoCHT HasBare KOJITEKITIH.
Konnexuuss — 510 OT/ICTBHBII THIT IJAHHBIX, BCE BO3MOKHOCTU KOTOPOTO MBI
PACCMOTPUM TO33KeE. Y KOJIEKIMHU, KAK Y 00BEKTa, CYIIECTBYIOT COOCTBEH-
Hble cBOMCTBA. [l MpUMepa TOTyIrM KOJTMIECTBO CHMBOJIOB B CTPOKE,
HCIIOJIb3YsT CO3/IaHHYIO0 KOJIJIEKIIMIO CHMBOJIOB str U ee CBOICTBO count
(smuctunr 5.30).

Jiuctuur 5.30

1 // KOAU4ecTBO CUMBOJIOB B CTpoKe
2 collection.count 13

HOJIy‘IeHHbIﬁ pe3yJsibraT COOTBETCTBYET KOJIMUYECTBY CMMBOJIOB B CTPO-
Ke str.

B aucrunre 5.31 peJcTaBIeH IIPUMEP AOCTyIIa K OAHOMY U3 CUMBOJIOB
CTPOKMU.

JNiuctuur 5.31

1 // nonyyaem cumBOoN C uHAekcom 1
2 var character = str[1] "L
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B pesyJibraTe B HepeMeHHofI character okaxeTca cumBon e, MVMewwun
nHgekc 1.

MPUMEYAHME BTOpOIt CMBON B CTPOKE AENCTBUTENBHO MMEET MHAEKC 1. ITO CBsA3a-
HO C TEM, YTO MHAEKCHI 3/IEMEHTOB KOMNEKUMU HaumnHatoTes ¢ 0, a He ¢ 1.

MPUMEYAHUE He 3abbiBaliTe MCNonb30BaTh (yHKUMIO aBTOAOMONHEHUS B Xcode.
C ee NOMOLLbI0 MOXHO MOMYYUTb MOMHbIVA CMIUCOK CBOWCTB M METOAOB, AOCTYMHbIX MpU
paboTe C Nto6bIM 06BLEKTOM.

3apaHue 1
1. O6bsABUTE IEPEMEHHYIO THITA String U 3alUIINTE B HEE TIPOW3-
BOJIBHBIN CTPOKOBBIN JIUTEpaJl.

2. O0ObsiBUTE KOHCTAHTY THIA Character, COAEPIKAIIYIO TIPOU3-
BOJIBHBII CIMBOJI JIATHHCKOTO aI(aBUTA.

3. OObaBure JIBe TIepeMEeHHbIe TUIla Int 1 3alMIIUTe B HUX IIPOU3-
BOJIbHbIC 3HAYEHWMA.

4. OpHUM BbIpasKeHHEM OObEIMHUTE B CTPOKOBBINA JIMTEPAJI IIepe-
MEHHYIO ThIa String, KOHCTaHTY THIa Character u cymmy rmepe-
MEHHBIX THIIa Int, a pe3yJibTaT 3allMIINTe B HOBYIO KOHCTAHTY.

5. BriBenuTe aHHYI0 KOHCTAHTY Ha KOHCOJIb.

3apgaHue 2

1. BoiBeauTe Ha KOHCOJb OYKBY W, COCTABJIEHHYIO 3 CUMBOJIOB
«3Be3/109Kay (*), pacroJ0KEeHHBIX B TPU CTPOKH.

3apaHue 3

1. O6bABUTE IEPEMEHHYIO U 3aTIUIINATE B HEe TEKYIILYIO aTy.

2. OGbsBUTE TIEPEMEHHYIO U 3aIIMINUTE B Hee HA3BaAHUE TEKYIIETO
MecsIIa.

3. OObsiBHTE MIEPEMEHHYIO U 3ATUIIUTE B HEE TEKYIITHIT TOJI.

4. BpiBepnTe Ha KOHCOJIb TEKYILYIO aTy B hopmaTte «2019 sHBApDH
01», MCTIOIB3Y s TaHHbIE, 3ATMCAHHbBIE B OOBABICHHBIE PaHee
nepeMeHHbIE.
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5.4. Jlornyeckme 3HavyeHunsa

Jlornyecknmn TmMn AaHHbIX

N3yuenune dyHaMeHTaIbHBIX TUIIOB IAaHHBIX He 3aBeplIaeTcs Ha YUCIO-
BBIX M CTPOKOBBIX THIIaX. B Swift cyiecTByer crienuaabHbIi JOrMYeCKIii
THUII JIAHHBIX, HA3bIBAeMbIH Bool M CIIOCOOHBIN XPaHUThH OJHO U3 J[BYX
3HAYCHUI: «MCTHHA» WU «JIOKb>. SHAUCHUE «UCTHHA> 00603HATAETCSI
KaK true, a «JIOXXb» — Kak false. OObSIBUM TIEPEMEHHYIO M KOHCTAHTY
JIOTUYECKOTO TUTIA JAHHBIX (JTUCTUHT 5.32).

JNinctuur 5.32

1 // normyeckaa nepemMeHHasa C HeABHO 3afaHHbM TUMOM

2 var isDragon = true true
3 // noruyeckasa KOHCTaHTa C ABHO 3afaHHbM TUMOM

4 let isTroll: Bool = false false

Kak v y1st Apyrux TUIIOB JaHHbBIX B Swift, 1711 Bool BO3MOYKHO SIBHOE U He-
SIBHOE OIpe/ie/ieHne TUTIA, YTO BUIHO U3 TIPUBEJEHHOTO TIPUMEpA.

NMPUMEYAHUE Crporas Tvnu3aums Swift npensTcTByeT 3amMeHe Apyrux TUMOB AaH-
HbIX Ha Bool, kak Bbl MOrnM BUAETb B APYrvX Si3blkax, rae, Harnpumep, cTpoku i = 1
n i = true 0603Ha4anu oaHo 1 To xe. B Xcode noaobHbIM NOAXOA BbI30OBET OLLMGKY.

Tun gaHHbIX Bool 0OBIYHO MCIIONB3YETCs IPU paboTe ¢ OlepaTopoM if—
else, KOTOPBIN B 3aBUCUMOCTU OT 3HAYEHNS TTePEIAHHOTO eMy TTapaMeTpa
[103BOJISET IIYCKATh BBIIIOJHEHUE IIPOIPAMMbI 110 PA3JIMYHBbIM BETBSIM
(smuctunr 5.33).

Jinctuur 5.33

1 // norumyeckaa nepemeHHas

2 var isDragon = true true

3 // KOHCTpyKUMA YyCNnoBuA

4 if isDragon {

5 print("NpuseT, [pakoH!") "MpuBem, [ApakoH!\n"
6 }else{

7 print("NpueeTt, Tponnb!")

8 }

Koncous:

MpuseT, [pakoH!

Kak BbI MOKeTe BIIeTh, HA KOHCOJb BRIBOAMUTCS (hpasa «[Ipuset, /[pakon!s,
B TO BpeMs Kak Bropas dpasa urHopupyetcs nporpammoil. Oneparop
ycaoBus if-else mpoBepseT, ABIAETCA U IEPEJaHHOe eMy BbIpaKeHUe
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VCTUHHBIM, U B 3aBMCUMOCTHU OT Pe3yJIbTaTa BbIIOJHAET COOTBETCTBYIO-
L1YIO BeTBb.

Ecs 661 iepeMenHast isDragon cojiepskasia 3HaueHue false, TO Ha KOHCOJIb
Obia Obl BeIBeeHa (hpasa «IIpuser, Tposib!».

Jlornyeckne onepatopbl

Jlormueckne OIIepaToOPhI IMPOBEPAIOT UCTUHHOCTD KaKoro-smbo YTBEDPIK-
A€HUS U BO3BpalllalOT COOTBETCTBYIOIIEE JIOTUYECKOE 3HAaUYEHUE. Swift
NOAAEPKUBACT TPU CTAaH/IAPTHBIX JIOTUYECKHUX OIlepaTopa:

Q gormueckoe HE (!a);
Q Jsormdeckoe U (a && b);
Q aornveckoe UJIU (a || b).

Ynapubrii oniepatop sozuueckozo HE siByisietcst ipedUKCHBIM U 3aITMChIBA-
eTcsd CUMBOJIOM «BOCKJHMIIanug». OH BO3BpalaeT WHBEPTUPOBAHHOE JIOTH-
JecKoe 3HAUEHIE OTIePaH/Ia, TO eCTh €CJIN OTIePaH/l NMeJI 3HAUEHMe true, TO
BepHercest false, 1 HA060POT. [[JIst BHIpaKEHMs ! a TAHHBIN OTIEPaToOp MOKET
OBITH IPOYUTAH KaK «He a» (JIMCTUHT 5.34).

JNiuctunr 5.34

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

3 !someBool false
4 someBool true

ITepemennas someBool M3HAYaTBLHO UMEET JIOTHIECKOE 3HAUCHUE true.
C momorsio onieparopa ormueckoro HE BosBparaeTcss nHBepTHpOBaHHOE
3HaUYeHue rmepeMeHHol someBool. [Ipu aToM 3HaueHne B caMoil TiepeMen-
HOI HEe MEHSIETCS.

Bunapnbrit onepatop sozuueckozo M 3anmceiBaeTcs B BUIE YIBOEHHOTO
CUMBOJIa aMTiepcan/ia u aBisiercs nHukcabiM. OH BO3Bpaliaer true, KOr-
na 00a onepanga UMeIOT 3Hadenne true. Ecim snavenne XoTs GBI OZHOTO U3
oTIepaHIoB PaBHO false, TO BO3BpalaeTcst 3HaucHne false (ucTuHT 5.35).

Jinctuur 5.35

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

2 // rpynnupyem pasfiMyHble YCN0BUSA

3 var one = firstBool && secondBool true
4  var two = firstBool && thirdBool false
5 wvar three = firstBool && secondBool && thirdBool false
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OHepaTop Jorudeckoro U mo3BoisieT OIIpe/leJINTh, €CTb JIN Cpe/In Iiepe-
JaHHBbIX €My OIl€paH/[0B JIOJKHbIE 3HAYEHN .

Bbl MOkeTe TPYNITMPOBATH MPOU3BOJbHOE KOJUUECTBO OTIEPAHIOB, UC-
MOJTB3YsT He0OXOMMOE KOJMIECTBO OTIEPATOPOB.

Bunapusriit ontepatop ozuuecxozo UJIHM BuITASAUT KaK Y/IBOEHHBIN CUM-
BOJI IPSAIMOM yepThl U sABadercss nHukcHbiM. OH Bo3BpaIaeT true,
KOT/Ia XOTsT OB OJTITH 13 OTIEPAH/I0B NMeeT 3HaueHe true. Ecan 3Have-
HEsT 060UX OTIEPAH/IOB PaBHBI false, TO BO3BpallaeTcs 3HavYeHue false
(auctunr 5.36).

Jinctuur 5.36

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

2 // rpynnupyeMm passiMuHble YCIOBUA

3 let one = firstBool || secondBool true
4 let two = firstBool || thirdBool true
5 1let three = secondBool || thirdBool false

Omepatop sormaeckoro MJINV mo3BosieT onpeenTh, eCTh JIN CPeIn 3Ha-
YeHUIT IIepelaHHbIX eMy OIePaHIOB XOTsI Obl OHO UCTUHHOE.

PassinuHbie JIOTHYECKUE OMepaTopbl MOKHO TPYIIITHPOBATD MEKIY COOOI,
CO3IaBast CJIOKHbIE JIOTHIECKUE CTPYKTYPbI (iucTuHT 5.37).

Nuctunr 5.37
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 Beranciisier 3HaueHue moj-
BLIPAKEHUIT ITOCIIE/[OBATENILHO, TO €CTh CHavasIa MepBOro, HOTOM BTOPOTO
UT. L

B HekoTophIX cayyasx He0OXOAUMO yKa3aTh, B KAKOM TIOPSIIIKE CIIE/LyeT
MPOBOUTH OTPABOTKY JIOTHUECKHX orepatopos. B Swift iuis sToro ucross-
3YIOTCST KPYTJIbie CKOOKM. BhipaskeHust, MOMeIeHHble B KPYTIIble CKOOKH,
BBITIOJTHSIIOTCS B IIEPBYTO o4epeiib (JucTur 5.38).

Jinctunr 5.38

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

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

(firstBool && thirdBool)) && thirdBool

B JAaHHOM IIpUMEpe UCIIOJIb3YIOTCA yKa3aTe/Jan IMPUOPUTETA BbITTOJTHEHUA
OHepaHI/Iﬁ — KpYyILJibie CKOOKMU. I[aHHbIe YKa3aTen N3BECTHBI BaM €llle
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C 3aHATHH IO MaTeMaThKe. Te BBIPaKeHMUsT, KOTOPbIE HAXO/ATCS B CKOOKAX,
BBITIOJHSIIOTCS B TIEPBYIO OYepe/lb.

3apaHue

1. OGbsiBUTE IBE JIOTHYECKHE TIepeMEeHHbIe. 3HaUeHIe TTePBOI
JIOJIKHO OBITH PaBHO true, BTOPOii — false.

2. 3anumnmmTe B IBe KOHCTAHTHI PE3YJIBTAT NCMOJIb30BAHUS UX B Ka-
YeCcTBeE OTIEPAHIOB /IS orepaTopoB jgorudeckoro M u NJIN.

3. BeiBeauTe Ha KOHCOJb 3HAUEHUS 00CHX TOJIYIUBIITHXCS KOH-
CTaHT.

4. Bpruucaure pesysbratr cJaeAyoNnX JOTHYECKUX BhIPAKCHUI.
ITpu aTOM TIOCTapaiiTech HE UCIIOIB30BaTh Xcode:
( ( true && false ) || true )

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

5.5. lNceBAOHUMbI TUMOB

Swift mpegocraBsieT BO3MOKHOCTD CO3/IaHUS MICEBOHIMA JIJIST JIIOOOTO
THUTA TAHHBIX. [1ce600HUMOM MuUNa HA3BIBAETCS TOTIOMHUTETHHOE UM, TIO
KOTOPOMY OYZIeT MPOUCXOJUTH obpalieHne K JaHHoMy THiry. /[ atoro
UCIIOJIB3Y€eTCst oriepatop typealias. TlceBIOHIUM HEOOXOMMMO IPUMEHSITD
TOT/Ia, KOT/IA CYIIECTBYIOTIEe NMsI THTIA HEYZ0OHO UCIIOIB30BaTh B KOHTEK-
cre porpamMMbl (JiucTuHr 5.39).

Jiuctmur 5.39

// onpepensem nceBfoHUM gna Tuna UInt8
typealias ageType = UInt8

/* co3paem nepemeHHyw Tuna UInt8,
MCNonb3ys nceBpoHum */

var myAge: ageType = 29

Buh WNR

B pesyabrate 6yz:[eT co3/laHa nmepemMeHHasd myAge, UMeIOIasd 3HAYEHU TUITA
UInts.

MPUMEYAHME [pu pa3paboTke NporpaMm Bbl byaeTe BCTPEYATbCS CO CIIOXKHBbIMU TU-
namu AaHHbIX, A58 KOTOPbIX NMpUMEHeHue ornepaTopa typealias 3HauuTenbHO yny4luaeT
4YnTabenbHOCTb KoAaa.

Y tuia MoKeT ObITh TPOU3BOJIBHOE KOJUUECTBO MICEBIOHMMOB. V1 Bee rices-
JIOHUMBI BMECTE C OPUTUHAJILHBIM Ha3BaHUEM THTIA MOSKHO UCIIOJIb30BAThH
B porpamme (ctuar 5.40).



[naBa 5 e Tunbl AaHHBIX M OnNepaunn C HUMKU 85

Jinctuur 5.40

1 // onpepensem nBceBAOHMM Ana Tuna String

2 typealias textType = String

3 typealias wordType = String

4  typealias charType = String

5 //co3paem nepemeHHble Kaxgoro Tuna

6 var someText: textType = "3To TekcT" "3mo mexkcm"

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

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

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

B namrOM mipuMepe /17T THTIA TAHHBIX String ompesessieTcst TPU pa3any-
HBIX TIceBoHMMA. Kaxablil 13 HUX HapaBHE ¢ OCHOBHBIM THUIIOM MOXKET
OBITH UCIIOJIB30BAH JIJist OOBSIBJIEHUST TAPAMETPOB.

Co3maHHbII TICEBIOHNM 00TalaeT TEMH JK€ CAMBIMU BO3MOKHOCTSIMI,
9TO M caM THUT AaHHBIX. OHAKIBI 0OBIBUB €T0, BB CMOKETE UCTIOJb-
30BaTh JAHHBII TICEBAOHUM JIJIsI OCTYIA K CBOUCTBAM W METO/IaM THIIA
(mmuctunr 5.41).

Jinctnur 5.41

// obbaBnAeM nceBAoOHUM

typealias ageType = UInt8

/* uncnonb3yem CBOWCTBO Tuna

UInt8 4epes ero ncesBgoHum */

var maxAge = ageType.max 255

uh wWNR

Jlsa Swift obpartienue K nceBOHUMY PAaBHOCUIBHO OGPAIIEHUIO K CAMOMY
TUIY JaHHBIX. [[ceBMOHNM — 3TO CChITKA HA TUTL. B 7aHHOM ITpuMepe nc-
II0JIL3YETCS IICEBJJOHUM maxAge /i IOCTYIIA K TUILY JJaHHbIX UInt8.

NMPUMEYMAHMUE 3anomMHuTe, YTO NCEBAOHUMbI MOXHO MCMOSb30BaTb COBEPLUEHHO AN
nobbIX TMMNOB. W ecnin faHHble NpuMepbl HeAOCTAaTOYHO MOSTHO PacKpbIBAKOT HeObXoau-
MOCTb MCMONb30BaHMs onepaTopa typealias, To Npu n3yyeHnn KopTexel (B cneaytowwmx
pasgenax) Bbl BCTPETUTECh C COCTaBHbIMM TUMaMu, COAepXalluMMm aABa 1 bonee noaTuna.
C TakvMy COCTaBHbIMU TUMaMM TakXXe MOXHO paboTaTb Yepe3 NCeBAOHUMbI.

3apaHue
1. OObsiBUTE CTPOKOBYIO KOHCTAHTY ¥ 3AITUIINTE B Hee Ballle UMl

2. OO6bsIBUTE TTEPEMEHHYIO THTIA Double 11 3aITUIINTE B Hee BAIIl BEC
B KHJIOTDAMMaXx.

3. OG6bsBuTE MEepeMeHHy0 TUA Int W 3alMINNTE B Hee Balll POCT
B CAHTUMETPAX.
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4. BeruncnmTe Balll MHAEKC MACCHI TeJla W 3AMUIINUTE €TO B Tepe-
mennyto. Dopmyra mist pacuera UMT:
UMT = Bec[kr] / pocT[m]2
5. BbIBeanTe Ha KOHCOJIb TEKCT, COAEPIKAIIANA BAITK MM U MHIEKC
Macchbl TeJia.

5.6. OnepaTopbl CpaBHEHUSA

Swift mo3BoJIsteT TPOU3BOAUTH CPABHEHUE OJHOTHUITHBIX 3HAUECHU JPYT
¢ apyrom. /15 9TO 1€ UCII0JIb3YIOTCS OlIePATOPbI CPAaBHEHUS, PE3YJIb-
TaTtoM paboThl KOTOPBIX SIBJISIETCS 3HAaUeHue Tria Bool. Beero cyiectsyer
HIECTb CTAaHJAAPTHLIX OIIEPATOPOB CPAaBHEHUA:

bunapubliii orepatop axkBuBajenTHOCTH (a == b) Bo3Bpamaer true,
KOT/Ia 3HAUEHNST 000X OTIEPAH/IOB 9KBUBATEHTHDL.

bunapuslii oneparop HeakBuBajeHTHOCTH (a !'= b) BO3BpalllaeT true,
KOT/Ia 3HAUCHNS OTIEPAHIOB PA3JIIIHBL.

Bunapubiii omeparop «boJibiie yem» (a > b) BosBpaiaer true, Korja
3HAYEHNe MEPBOTO Omepania GOJIbIIe 3HAYEH ST BTOPOTO OTIEPaH/IA.

bBunapuslii oneparop «Menbliile Yem» (a < b) BO3BpallaeT true, KOTIa
3HAYeHNe MIePBOTO OIlepaH/[a MEHbIIIe 3HAUEHNS BTOPOTO OTIEPAH/IA.

Bunapubiii orieparop «6oJiblie Wik paBHo» (a >= b) Bo3Bpalaer true,
KOT/Ia 3HAYEHNE TEPBOTO OTIepara 60IbIITe 3HATEHNST BTOPOTO OTePaH-
1A WJIA PABHO eMY.

Bunapnbiit onepatop «MeHblle MM paBHO» (a <= b) BO3Bpamaer true,
KOI'/la 3HaueHMe 11epBOro ollepaH/ia MeHbllle 3HaueHusl BTOPOTo olle-
paHia Uik PaBHO eMy.

Kaskzplil 13 npuBe/ICHHBIX OTIEPATOPOB BO3BPAIllaeT 3HaYeHNE, YKa3biBaIO-
Iiee Ha CIIPaBe/JINBOCTh HEKOTOPOTO yTBepskaeHNsI. Heckorpko mpumepoB
W 3HAYEHW, KOTOPbIE OHU BO3BPAIIAIOT, IPUBEAEHBI B JIUCTUHTE 5.42.
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Jinctuur 5.42

1 // YTBepxaeHue "1 6onbuwe 2"

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

4 // YTBepxaeHue "2 He paBHO 2"

5 2 1=2 false
6 // BepHeT false, Tak Kak OHO JIOXHO

7 // YTBepxgeHue "1 nawc 1 meHbwe 3"

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

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

K Bompocy cdhepbl HCII0Ib30BaHKsI OTIEPATOPOB CPABHEHS MbI 0GPaTHMCS
B JTAJIbHEHIIIEM.

Ha arom usyuenue 6a30BbIX Bo3MozkHOCTEH Swift 3akanunsaercs. Becb
MU3YUYEHHBIH MaTepuas OyaeT akTHBHO MCIIOJb30BaThCsI B JaibHEHIIIEM,
HauMHad yKe CO cJielyloleil raBbl.

5.7. OnepaTopsbl Anana3oHa

B Swift cymecTByIOT crielasbHbIe OIepaTopbl, C TOMOIIBIO KOTOPBIX MOK-
HO 0OBEJUHUTD MHOKECTBO [10C/Ie[0BATEIbHBIX YMCAOBbIX 3HaUeH il (Ha-
mpumep, 1, 2, 3, 4), To ecTb co3aaTh AUana3oH (Hampumep, ot 1 10 4). Takue
orepaTopbl HA3bIBAIOTCS onepamopamu duanazona (range operators).

Swift npeasiaraer aBa onepaTopa Anana3oHa.

QO 3akpbIThIll OIIEPATOP a. . . b OIIPe/IeisieT AMATa30H, KOTOPbIN CONEPIKUT
BCe YuCJa OT a /10 b, BKJIIouas a u b. Hanpumep, J1J1s 11eJI04UCIEHHOTO
THIIA AUana3oH 1. . .4 BKJovaeT B cebs uncaa 1, 2, 3, 4.

Q I[TosyoTKpBITHII OTIEPATOP a. . <b OIpe/esieT AMATTa30H YUCET OT a /10
b, BKJII04ast TOJILKO a. Hanpumep, /1St 1IEI04MCIEHHOTO THITA MATIa30H
2..<5 BKJIIOUaeT B ceOs uncaa 2, 3, 4.

Q OanocroponHuii onepatop a.. a>.. ..<b ..bonpezesser quanason
yuceJs, OTPaHWYEHHBIN JUIIb ¢ OJJHON U3 cTOPOoH. Bropas cTtopoHa
BBIUUCIISAETCS aBToMaTHIecK. OHUM 13 TTPUMEPOB MOKET CJIYsKUTh
JIMATIa30H CUMBOJIOB B CTPOKE C TPETHETO 0 Tocaeanero. Ero ocoben-
HOCTb 3aKJII0YAETCsI B TOM, UTO JVIMHA CTPOKU M3HAYAJIbHO HEM3BECTHA.

CKOpO MbI PACCMOTPUM IPUMEPBI UCITOJTb30BAHUS JIAHHBIX OTIEPATOPOB.



YACTDb III
OcHOBHbIle cpeacTBa Swift

KOHeYHO e, BO3MOXHOCTU si3blka Swift He 3akaHUMBalOTCS PAaCCMOTPEHHbLIM
B NpeablayLleii YacT matepyanoM. 3To 6bl1o NnWb Havano. Becb MaTtepuan,
KOTOPbI 6blN M3yYeH, MOAFOTOBMWII Bac K CIEAYHOLLEMY Luary: U3yUYeHUI0 OCHOB-
HbIX CPEACTB AaHHOrO si3blka NMPOrPaMMMPOBAHMKSI.

B 3TOW YacTu Bbl BHOBb MO3HAKOMUTECH C Y>Xe U3BeCTHbIMM BaM MO ApPYrM A3bl-
KaM NporpaMMMpoBaHust KOHCTPYKLMSIM, @ TakxKe U3yunTe COBEPLUEHHO HOBbIE,
NOpoW MpocTo nopasuTenbHble cpeacTsa Swift, koTopele pa3byasT B Bac elle
60bLMiA MHTEpec!

naea 6. Koptexwu

[naBa 7. OnumoHanbHble TUMbl AaHHbIX

masa 8. OnepaTopbl yCnoBuiA

naga 9. MNocnegoBaTenbHOCTU U KOMNEKLMN

naea 10. Luknbl

naea 11. ®yHKUuM

asa 12. 3aMblkaHus

naBa 13. BcnoMoratesnbHble yHKUMOHANbHBIE IEMEHTbI
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KopTexwu

Bo3MoskHO, BbI HUKOI'/Ia HE BCTPEYAINUCh B IIPOTPAMMUPOBAHUU C TAKUM
MOHSTHEM, KaK KopTesku (tuples), Tem He MeHee 3TO OJ[HO U3 OUEHb MHTE-
PECHBIX (DYHKITMOHATBHBIX CPEJCTB, JOCTYIHOE B Swift,

6.1. OCHOBHbIE CBEAEHNS O KOpTexax

O6bsIBNEHME KOPTEXA

Kopmesic — 310 0c06BII 00BEKT, KOTOPDLIA TPYIIIMPYET 3HAYEHUS PA3/Id-
HBIX TUTIOB B ITpe/iejiaX O/THOTO COCTaBHOTO 3HAYE€HU . bonee TOTO, KOPTEX
npeziaraet Hanbosiee IpocToii crocod 0ObeMHEeHNs 3HAYCHIH Pa3INYHbIX
TUIIOB B IIpe/leJiaX OJHOIO 3HaYeHHsl. Y KaIOro OTAEJbHOrO 3HaYeHus
B COCTaBe KOPTeKa MOKET ObITh COOCTBEHHBII THI aHHBIX, KOTOPbII HU-
KaK He 3aBUCUT OT [[pyrI/IX.

CUHTAKCUC
(3HayeHue_1, 3HaveHue_2, ...)

KopTex cocTouT 13 Habopa He3aBUCUMbIX 3HAUYEHWIA, 3anMUCbIBAEMbIX B KPYI/bIX CKOBKax
W OTAENEHHbIX APYr OT Apyra 3ansToi. KonumyecTBo 311eMEHTOB B KOPTEXE MOXET 6biTb
MpPOV3BOSIbHbBIM.

KopTex XpaHUTCsi B NepeMEHHbIX U KOHCTaHTax TOYHO TaK Xe, KaK 3HaueHus dhyHaaMeH-
TanbHbIX TUMOB AaHHbIX.

let umAKoHCTaHTbl = (3HayeHue_1, 3HayeHue_2, ...)
var umslepemMeHHoi = (3HayeHue_1l, 3HayveHue 2, ...)

[ns 3anucu KopTexa B NepemMeHHylo Heobx0AMMO MCronb30BaTh ornepaTtop var, a Ans
3anucy B KOHCTaHTy — onepatop let.
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Jluis npuMepa: o0bsIBUM KOHCTAHTY, B KOTOPYIO BXOJISIT TPU 3HAYCHUST Pas-
JINMYHBIX TUTIOB IaHHbIX (JucTur 6.1).

Jinctmur 6.1

1 /* obbsABNAEM KOpTeX, COCTOSAWMiA

2 W3 Tpex pasfiMyHbIX NapameTpoB,

3y KaxAoro u3 KOTOpbIX CBOW TuM

4 paHHbIX */

5 1let myProgramStatus = (200, "In Work", true) (.0 200, .1 "In
Work", .2 true)

6 myProgramStatus (.0 200, .1 "In

Work", .2 true)

B nannom mpumepe myProgramStatus — 3TO KOHCTaHTA, CojiepsKalas
B KaueCTBe 3HAYEHUsI KOPTEsK, KOTOPbIii OIIMCHIBAET CTATYC PabOThI HEKOEIT
MIPOTPAMMBI M COZIEPIKUT TPU PA3JINIHBIX TTapaMeTpa:

Q 200 — mesoe ymcso Trma Int;
Q "Inwork" — CTPOKOBBII JUTEpAT THTIA String;
Q true — Joru4eckoe sHadyeHue Tuia Bool.

¥ kax10ro 13 aTUX 3HAYEHUIT CBOI TUTI JAHHBIX: Int, String u Bool. B pe-
3yJIbTaTe JIAHHbBIN KOPTEK TPYIIUPYET BMECTE 3HAUEHUS TPEX PA3JIUIHBIX
TUIIOB JIAaHHBIX, TIO3BOJISISI XPAHUTD UX B IIPE/Iesiax OJHOM 1epeMeHHOM niin
KOHCTaHTBHI.

Tvn gaHHbIX KopTexa

Y Bac MOT BO3HUKHYTB BOIIPOC: €CIM KOPTEXK TPYIIUPYeT 3HAUCHIS Pa3-
JIMYHBIX TUTIOB JIAHHBIX B OJTHO, TO KAKOM K€ TOT/Ia TUTI JAHHBIX Y CAMOTO
Koprexa?

Tun dannvix kopmesca — 310 GUKCUPOBAHHBII YIIOPSLOYEHHBIA HAGOD
THUIIOB IAHHBIX BXOJSAIINX B HETO 3HAYEHWI, KOTOPBIN 3aNUCBIBACTCS
B CKOOKAX ¥ 9JIEMEHTBI KOTOPOTO OTIEISIIOTCS 3aATHIMU IPYT OT APYTa.
st KopTeska U3 IIPeAbIAYIIEro JMCTUHTA TUIL IaHHBIX — 3TO (Int, String,
Bool), M B IaHHOM IIpUMepe OH 3a71aH HesiBHO. [lopsiok ykazanus TUmos
JIaHHBIX JIOJIKEH COOTBETCTBOBATD ITOPS/IKY CJIE0BaHU 9JIEMEHTOB B KOP-
TexKe, II09TOMY, HartpumMep, TuI (Bool, String, Int) sIBJISI€TCSI COBEPIIEHHO
IPYTUM TUIIOM JaHHBIX KOPTEKA.

ITpu 0ObsIBICHNN KOPTEKA eMY MOKHO SIBHO 33/1aTh TpeOyeMblil TuIL. Tur
KOPTEsKa yKa3bIBa€TCs TOYHO TaK JKe, KaK THII IePEMEHHbBIX U KOHCTaHT, —
yepe3 nBoeToune (Juctunr 6.2).
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JIncTmHr 6.2
1 // obbaBnaem KOpTexX C ABHO 3aAdHHbIM TUMOM

2 let myProgramStatus: (Int, String, Bool) = (.0 200, .1 "In
(200, "In Work", true) Work", .2 true)
3 myProgramStatus (.0 200, .1 "In

Work", .2 true)

ITpescTaBaeHHbIi 37€Ch KOPTEK B TOYHOCTH COOTBETCTBYET OOBSIBIEHHOMY
B IIPeAbIAYLIEM IIpUMepe, HO Ha 9TOT pa3 ero TUIL JaHHbIX 3a/1aH SBHO.

Bot MoxeTe co3naTb KOpTeK U3 MPOU3BOJBHOTO KOJMYECTBA 3HAUCHUN
Pa3IMYHBIX TUIIOB JAHHBIX, U OH OYJET COJEPsKaTh CTOJBKO PA3TMUHBIX
3HAYEHUI, CKOJIBKO BaM 3axoueTcs. boJjiee TOro, Bbl MOKeTe CIIOJIb30BaTh
OJIMH ¥ TOT K€ TUII IAaHHbIX (MJIU JIasKe ero TICEBIOHUMbBI) B PAMKaX OJIHOTO
KOpTesKa IPOU3BOJIbHOE KOJTMYeCTBO pa3 (JuctuHr 6.3).

Juctunur 6.3

1 // obbsBnaem nceBAoHuMM anAa Tuna Int

2 typealias numberType = Int

3 // obbaBnAem KopTex

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

5 // wHuumManusumpyem ero 3HaveHue

6 numbersTuple = (0, 1, 2, 3) (.0, .11, .22, .3 3)
7 numbersTuple (.0, .11, .22, .3 3)

B xopreske numberTuple CrpyIIpPOBaHbl YETHIPE TIEJTOUNCICHHbBIX 3HAUE-
HUS, TUTI IBYX U3 HUX OIIPE/IeJICH Yepe3 MCEBAOHNM.

6.2. B3anMoaencTeme ¢ afieMeEHTaMM KopTexa

Koprex mpeiHa3HavyeH He TOJIBKO /IS YCTAHOBKY W XPaHEHUST HEKOTOPOTO
Habopa 3HAYEHWIT, HO U JIJIS1 B3aMMOJEHCTBUS ¢ 9TUMU 3HAYEHUSAMU. Swift
MTO3BOJISIET PA3/IETUTh KOPTEXK Ha OTHAeJbHbIE 3HAYeHUsT U TPUCBOUTH UX
Ha0OPY TIEPEMEHHBIX U KOHCTAHT. DTO JETAETCS JJIsT 00eCTIeueH s TIPH-
BBIYHOTO €I10c0o0a JOCTyIa K 3HAUYEHUSIM € UCIIOJb30BAHUEM OT/eJbHbBIX
repeMeHHBIX.

MHuumanmsaumns 3Ha4yeHui Yyepes napaMeTpbl

[TepemenHbIe, KOTOPHIM MPUCBAUBAIOTCS 3HAYEHUST KOPTEKA, 3aTUCHI-
BAIOTCST B CKOOKAX TIOCTIE OTepaTopa var Wik let, TpH 9TOM KOJHYECTBO
repeMeHHbIX (KOHCTAHT) I0JIKHO COOTBETCTBOBATH KOJTMUECTBY 3HAUEHUT
B KopTexe (JIUCTUHT 6.4).
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Jinctmur 6.4

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

3 // 3anucbiBaeM 3HaYeHWA KopTexa B MNepemeHHble

4 var (statusCode, statusText, statusConnect) = myProgramStatus

5 // BbiBOgMM MHbOpMauLMi0

6 print("Kog oTBeTa — \(statusCode)") "Kod omBema — 200\n"

7 print("TexkcT oTBeTa — \(statusText)") "Tekcm omBema —
In Work\n"

8 print("CBa3b ¢ cepBepom — \(statusConnect)") "CBa3b c cepBepom —
true\n"

Koucoub:

Koo oTBeTa — 200
TekcT oTBeTa — In Work
CBA3b C cepBepom — true

Ecym B xayecTBe TIPaBoii 4acTh oneparopa MpUCBAaUBAHWS TIepeiaTh He
MM TTapaMeTpa, XPaHsIero KOpTex, a KOpTeX B Bue Habopa 3HAUeHNT],
TO HAGOPY MEPEMEHHBIX UM KOHCTAHT MOKHO MTPUCBOUTH TIPOU3BOIHHbIE
3HaueHust (iucTunr 6.5).

JinctmHr 6.5

/* obbABnAeM cpasy HeCKOoJbKO

nepeMeHHbIX W yCTaHaBAMBaeM

ONA HUX 3HayeHua */

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

// BbIBOOMM UX 3HaA4YeHuUA

print("MeHa 30ByT \(myName), u mHe \(myAge) net") "MeHs 308ym
Tpoane, u mMHe
140 nem\n"

AU AN WNR

Koucous:
MeHAa 30BYT Tpoaib, U MHe 140 neT

[Tepemennbie myName 1 myAge WHUITUAIU3UPOBAHBI COOTBETCTBYIONUMHA
3HAYEHUSIMU 3JIeMEHTOB KopTexka ("Tponns", 140).

[Tpu ycraHOBKe 3HAYEHUT TTEPEMEHHBIX BbI MOKETE UTHOPUPOBATH TIPOU3-
BOJIbHBIE 3JIeMEHTBI KopTeska. [[jist 5Toro B KauecTBe UMEHU TIePEeMEHHOI],
COOTBETCTBYIOILE 9/IEMEHTY, KOTOPBIA HEOOXOAUMO IIPOUTHOPUPOBATD,
YKa3bIBAETCST CUMBOJT HIKHETO TToIdepKuBanust. [Ipumep mpuBeieH B Jiuc-
Tunre 6.6.
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Jinctuur 6.6
1 // obbsBnAem KopTex

2 let myProgramStatus: (Int, String, Bool) = (.0 404, .1 "Error",
(404, "Error", true) .2 true)

3 /* nony4aem TONbKO HeobxoauMmble

4 3HaveHus kopTexa */

5 wvar (statusCode, _, _) = myProgramStatus

6 // BbiBOAUM WMHPOpMaL M0

7 print(" Kop oTtBeTa — \(statusCode)") "Kod omBema — 404\n"

Koncob:

Koo otBeTa — 404

B pesynpTate B mepeMeHHYIO statusCode 3amuIreTcss 3Ha4eHNE TTEePBO-
TO BJIeMEHTa KOpTeka — myProgramStatus. OcTambHble 3HAUEHUST OYIyT
MIPOUTHOPUPOBAHBIL.

MPUMEYAHUE CuMBON HWDKHEro noayepkuBaHusi B Swift 03HayaeT urHopvpoBaHve
napameTpa. Bbl MOXeTe UCrnonb30BaTh €ro NpakTUYecku B 06O cuTyaumm, Koraa He-
06Xx0AMMO ONyCTUTb CO3AaHMe HoBOro napametpa. C npuMepamun paboTbl JAHHOMO Mexa-
HM3Ma Bbl MO3HAKOMUTECH Aanee.

MHaekcbl Ana aocTyna K afeMeHTaM

Jliist mocTyma K 3HAYEHMSIM OT/EIbHBIX 9JIEMEHTOB KOPTEKa HEOOXOAMMO
WCTIOJTb30BATh YHCIOBOH MH/IEKC, YKa3bIBAEMBIIT Yepe3 TOUKY TT0CIe IMEHH
koprexka (JTucTuHr 6.7).

Jinctuur 6.7

1 // obbsBnAem KopTex
2 let myProgramStatus: (Int, String,
Bool) = (200, "In Work", true) (.0 200, .1
"In Work", .2 true)
3 // BbiBOAMM WMHOOPMALMIO C UCMONb3OBAHMEM WHAEKCOB
4 print(" Kop otBeTa — \(myProgramStatus.e)")
"Kod omBema — 200\n"
5 print(" TexkcT otBeTa — \(myProgramStatus.1)")
"Tekcm omBema —

In WorkR\n"
6 print(" CBs3b C cepBepom — "CBa3b ¢ cepBepom —
\(myProgramStatus.2)") true\n"

Koncob:

Kon otBeTa — 200

TekcT oTBeTa — In Work
CBA3b C cepBepoMm — true
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I/IHI[GKCBI YKa3bIBa€MbIX 9JIEMEHTOB COOTBETCTBYIOT IIOPSAIKOBBIM HOMEPaM
9JIEMEHTOB B KOPTEIKE.

BHUMAHME lHpaekc nepBoOro sfneMeHTa B KOpTexax Bcerga Hynesoid. Mpu aToM ane-
MEHTbI BCerga nayT no nopsaky u nocneaosaTesibHo. B kopTexxe n3 N 31eMeHTOB MHAEKC
nepBoro anemeHTa 6yaet paseH 0, a uHaekc nocnegHero — N — 1.

NMeHa gna goctyna K anemMeHTam

[l Kask0T0 a7IeMeHTa KopTeska MOKHO 3a/1aTh He TOJIbKO 3HAUeHMe, HO
u uMst. VIMs aleMeHTa yKa3bIBaeTCs OTJEIBbHO MEPEel KaKIbIM 2JIEMEHTOM
yepes nBoeroune. [Ipr aToM 3a/1aTh UMEHA /71 OTAEIbHBIX 9JIEMEHTOB He-
BO3MOJKHO: BBl IOJUKHBI THOO YKa3aTh UMEHA /TSI BCEX 2TEMEHTOB, JTHO0
He MCI0JIb30BaTh NX BOBce (JIUCTUHT 6.8).

Jinctmur 6.8

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

YKkazaHHbIe UMEHA 2JIEMEHTOB KOPTEKa MOKHO MCITOJIb30BATD MIPH MOJTY-
YeHWH 3HAYEHWH 9TUX 2J1eMeHTOB. [Ipu aTOM nmpuMeHsieTcst TOT ke CHHTaK-
CHC, UTO U IIPU JIOCTYTIE Yepe3 uHeKchl. [IpucBoene nMen 3naueHusiM He
JINIIIAET BaC BO3MOKHOCTH MCIIOJIb30BaTh UH/IEKCHI. VIHIEKCHI B KOPTEKe
MO>KHO 33/IeiCTBOBAThH Beersia. B smctuHTe 6.9 ncrnob3yeTcst co3iaHHbII
panee KopTesk myProgramStatus.

JInctmur 6.9

1 // BbIBOAUM WHPOPMALMIO C MCMNONb30BaHWEM WHAEKCOB
2 print(" Kos oTBeTa — "Kod omBema — 200\n"
\(myProgramStatus.statusCode)")
3 print(" TekcT oTBeTa —
\(myProgramStatus.statusText)") "Tekcm omBema — In Work\n"
4 print(" CBA3b Cc cepBepom —
\(myProgramStatus.2)") "CBa3b c cepBepom — true\n"

Koncob:

Kopn oTtBeTa — 200

TekcT oTBeTa — In Work
CBA3b C cepBepom -— true

[IOCTyH K 3JIeMeHTaM C UCIIOJIb30BaHNEM NMEH y7_106H€€ " Harjiajanee, 4yeM
AOCTYII HEpE3 NH/ECKChI.

B npenpiayinem npuMepe, 06bABISAST KOPTEK myProgramStatus, MBI 3a-
JIABAJT UMEHA 2JIEMEHTOB MPSIMO B 3HAYCHUM KOPTEXKA, HO UX MOKHO
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YKa3bIBaTh HE TOJIBKO MPU WHUIUATIU3AIUY 3HAYEHUST, HO U B CAMOM THIIE
kopteska (smctunr 6.10).

Jinctuur 6.10
1 /* obbaABnAeM KopTex C

2 yKa3aHWMeM WMeH >SJIeMeHTOB

3 B onucawuu Tuna */

4 let myProgramStatus: (statusCode: Int, (.0 2060, .1 "In Work",
statusText: String, statusConnect: Bool) = .2 true)

(200, "In Work", true)

5 /* BbiIBOAMM 3HadeHuWe 3/1eMeHTa

6 KOpTexa C MOMOLWb UMEeHU

7 2Toro anemeHTa*/

8 myProgramStatus.statusCode 200

9 /* obbaABNAeM KopTex C

16 yKa3aHuem UMeH >/1eMeHTOB

11 npu MHULMANU3AUUKM UX 3HaAYeHun */

12 let myNewProgramStatus = (statusCode: (.0 404, .1 "Error",
404, statusText:"Error", statusConnect:true) .2 true)

13 /* BbiBOAMM 3Ha4YeHWe 31eMeHTa

14 KopTexa C MOoMOWbl UMEHM

15 3TOro anemeHTta*/

16 myNewProgramStatus.statusText "Error"

3MeHeHWe 3HaUYeHN KopTexXen

JLJ1s1 OMHOTUITHBIX KOPTEXKeil MOKHO TPOM3BOUTH OIIEPAITIIO MHIIIHAT -
3aIM¥ 3HAUYEHUS OJTHOTO KOPTEsKa B IpyroM (Jimctunr 6.11).

Jiuctmur 6.11

// obbABnAemM nycToi KopTex

var myFirstTuple: (Int, String)
// co3paem KoOpTex CO 3Ha4deHuem
var mySecondTuple = (100, "Koa") (.0 160, .1 "Kod")
// nepepaem 3HaveHue KopTexa
myFirstTuple = mySecondTuple
myFirstTuple

0, .1 "Kod")
0, .1 "Kod")

NAUuANWNR

(.0 10
(.0 10

Koprexxu myFirstTuple u mySecondTuple UMeOT OJIMH W TOT K€ THII JIaH-
HBIX, II09TOMY MBI MOKEM IIPUCBOUTH 3HAYEHUE OJTHOTO KOPTEXKA JAPYTOMY.
Y mepBoro THT 3a7iaH SIBHO, @ Y BTOPOTO — 4Yepe3 MHUITNATN3NPYeMOoe
3HaYeHue.

[ToMuMO n3MeHeHUsT 3HAUEHMSI KOPTEKA IETNKOM Bbl MOKETE, HCIIOb3YsI
WHJIEKCHI WJIW UMEHA, UBMEHATh 3HAYEHUS OT/IETBbHBIX JIEMEHTOB (JIHC-
TtuHT 6.12).
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Jinctuur 6.12

1 // obbsBnAem KopTex

2 var someTuple = (200, true) (.0 200, .1 true)
3 // v3MeHsAeM 3HayeHMe OTAENbHOro 3JieMeHTa

4 someTuple.0 = 404

5 someTuple.l = false

6 someTuple (.0 404, .1 false)

Koprexxu 103BOJIAIOT Jies1aTh TO, 4ero BaM, BO3MOKHO, He[0CTaBasIo B JIpy-
TUX S3BIKAX TPOTPAMMUPOBAHUS, — BO3BpAIaTh HAGOP 3HAYEHUT ¢ y100-
HBIM WHTepdeiicom gocTyna k HuM. Takoe TprMeHeHne KOPTEKU MOTYT
HaliTH, HaTpUMep, B QYHKITHSX.

NMPUMEYAHUE KopTexun He Mo3BOMSIKOT CO3[4aBaTb COXHblE CTPYKTYPbl AaHHbIX,
WX €MHCTBEHHOE Ha3HayeHne — CrpynnuMpoBaTb HEKOTOPOE MHOXECTBO Pa3HOTMUMHbIX
WM OAHOTUMHBIX MapaMeTpoB U NepeaaTtb B TpebyemMoe MecTo. [Ins cO3AaHUS CIOXKHbIX
CTPYKTYp Heo6x0AMMO MCMoNb30BaTb CPeACTBa 06bEKTHO-OPUEHTVPOBAHHOIO Nporpam-
MupoBanusi (OOIM), a TouHee, knaccbl UK CTPYKTYpbl. C HUMK Mbl MO3HAKOMUMCS B Ya-
ctv IV kHurm.

CpaBHEHWE KopTexel

[Tpu HEOGXOAUMOCTH BBI MOJKETE CPABHUBATH KOPTEKU MEKIY COOOI.
CpaBHeHUe KOPTEXKEN MPOU3BOAUTCS MMOCIE0BATEIbHBIM CDABHEHUEM
HMIEMEHTOB KOPTEsKeil: BHAYAME CPABHUBAIOTCS TIEPBBIE DIEMEHTHI 060MX
KOPTEKelt; eCIi OHU UJIEHTUYHBI, TO TPOU3BOIUTCSI CPABHEHUE CITEIYIOIINX
AJIEMEHTOB, U TaK JlaJiee JI0 TeX MOP, HOKa He OyIyT 0OHAPYKEHbI HEUIEH-
TUYHBbIE 371eMeHTH! (incTrHT 6.13).

Jiuctunr 6.13

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

2 // wcTuHa, Tak Kak 1 meHbwe 2.

3 // BTopasa napa 3/1eMEHTOB He y4uTbiBaeTCA

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

5 // wcTuHa, Tak Kak "beta" meHbwe "gamma".

6 (3.14, "pi") == (3.14, "pi") true

7 //vcTuHa, Tak Kak BCe COOTBETCTBYHWIWMUE D/IEMEHTbl UAEHTUYHbI

MPUMEYAHME BcTpoeHHble MexaHn3Mbl Swift N03BoNSIIOT CpaBHMBATbL KOPTEXM C KO-
JINYECTBOM 3/IEMEHTOB MeHee 7. Mpy HEO6XOAMMOCTY CPAaBHEHWUS KOPTEXEN C 6OMbLLINM
KOJIMYECTBOM 3/1IEMEHTOB BaM HEO6XOAUMO peann3oBaTbh COBCTBEHHbIE MEXaHM3Mbl. [aH-
HOe orpaHuyeHne Apple BBEN He OT NeHW: eC/n Balll KOPTEX MMeeT H0sbLIoe KOTMYEeCTBO
3/IEMEHTOB, TO €CTb MOBOJ 3aAyMaTbCsl O TOM, YTOObl 3aMEHUTb ero CTPYKTYpOn WNu
KknaccoM. O HUX Mbl MOrOBOPUM Aanee.
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3apaHue

1. Cospaiite KOpTe) ¢ TpeMs ITapaMeTPaMIL: Balll JIOOUMBbIN (OUIIbM,
Bale JIoOUMoe YrCsIo U Balle JobuMoe 6J10710. Bee amemeHTh
KOPTEsKa IOJKHBI OBITH IMEHOBAHDL.

2. O,Z[HI/IM BbIPpaKE€EHUEM 3alUIITUTE Ka)KI[beI JJEMEHT KOPTE)Ka
B TpU KOHCTAHTBI.

3. CospnaliTe BTOPO KOPTEK, AHAJIOTUYHBIN TIEPBOMY I10 TTapame-
TpaM, HO ONMUCHIBAIOIIUH [PYTOTO YeT0BeKa (C APyTUME 3HAYE-
HUSIMN).

4. OOMeHgiiTe 3HAYECHNS B KOPTEKAX MEKLY COOO0M (¢ UCIIOJIb30Ba-
HUEM J[OTIOJHUTEIbHOTO TPOMEKYTOYHOTO KOPTEXKA).

5. CosmaiiTe HOBBIN KOPTEXK, ITEMEHTAMU KOTOPOTO OYAYT J0OM-
MO€ YHCJIO U3 TIEPBOTO KOPTEXA, JTIOOUMOE YUCIIO 13 BTOPOTO
KOpTe’Ka M PasHUIlA JIOOUMBIX YHCEJT TIEPBOTO U BTOPOTO KOP-
TeXKeid.

HanmomuHato, 4To perreHus /i BceX 3a/[aHNi BBl MOXKeTe HAlTH 110 afipecy
http://swiftme.ru/solutions.



OnuuoHanbHbIE
TUMbl JAHHbIX

OnnuonasnbHble TUIIBI JAHHBIX — 9TO IOTpsIcalolliee HOBOBBeJCHHE SA3bl-
Ka Swift, KoTropoe Bbl, BEpOSITHO, HUKOT/[A HE BCTPEYAHU B [PYTHX SI3BIKAX
IIPOTPAMMHUPOBAHUA U KOTOPOE 3HAUUTEIBHO PACIIUPAET BO3SMOKHOCTH
paboTHI C THITAMU JTAHHBIX.

7.1. OnuuoHan.l

Onyuonanvrvle munvl OAHHHLX, TAKKe HAZBIBAEMBIE ONYUOHALAMU, — ITO
OCOOBIH THTI TAHHBIX, KOTOPBIE TOBOPUT O TOM, YTO HEKOTOPASI TIEPEMEHHAST
WU KOHCTAHTA MO0 UMeET 3HaYeHVe OTPEIeTeHHOTO THITA, THH0 BOoOIIE
He UMeeT HUKAKOTO 3HAYCHMUS.

MPUMEYAHUE BaxHO He nyTaTb OTCYTCTBME KaKOro-Mbo 3HayeHuss B OMUMO-
HasbHOM TUMe AaHHBIX C MyCTOW CTPOKON MW HyneM. lycTas cTpoka — 3TO OBblYHbIN
CTPOKOBbIN NUTEPas, TO €CTb BMO/IHE KOHKPETHOE 3HauyeHue nepemMeHHol Tuna String,
a Hy/llb — BrONHE KOHKPETHOE 3HayeHWe YMCIOBOro TWMa AaHHbIX. B cnyyae xe oT1-
CYTCTBMS 3HAYeHMS B OMUMOHANILHOM TUME AaHHbIX MMEET MeCTO NOSIHOEe OTCYTCTBUE
3HaYeHMs KaK TaKoBOro.

Paccmorpum abcrpakTHblil npuMep. Ilpencrasbre, 4To y Bac ecTh Hec-
KOHeYHas MJI0CKOCTh. Ha Hell ycTaHaBAMBAIOT TOUKY C OTIpe/ieIeHHbIMHI
KoopauHatam (X, y). B /11000l MOMEHT BpeMeHU Mbl MOKEM FOBOPUTH 00
9TOM TOUKE 1 [OJIy4aTh HHbOpMaLuio o Heil. Terneps yoepeM JaHHyIo TOUKY
¢ rockoct. HecMOTpst Ha 3TO, BBI BCe €I1le MOKETEe TOBOPUTH O JIAHHOM
TOYKE, HO TIOJIyYUTh MH(MOPMAIIMIO O HEll HEJTb3sT, TOCKOJIbKY TOUKA YKe He
CYIIECTBYET Ha MJIOCKOCTH. B TaHHOM NMpuMepe TOYKa — 3TO HEKOTOPBII
00beKT (IlepeMeHHast, KOHCTaHTa 1 T. JI.), & €€ KOOPAUHATbI — OII[MOHAJIb-
HBIIl TUII IAHHBIX, OHU MOTYT UMETD OIpeJleIeHHOe 3HaYeHne, a MOTYT
OTCYTCTBOBAaTH B IIPUHITHIIE.

Tenepb paccMOTpUM OMIIMOHAT HA TPaKTUKe. BCTOMHUTE METOI-UHU-
Uann3arop Kjaacca Int, obosHadarommiicss kak Int(_:). JanHbiii MeTos
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[IpefHasHavyeH /JId CO3/LaHus [[eJIOYNCIECHHOTO 3HAYCHUA NI KOHBEP-
TaIlu HEKOTOPOTO YUCTIOBOTO 3HAUEHUSA B TesounciaeHnoe. He kaxabrit
nepejaBaeMblil TUTepa MOXKET ObITh IPeoOpasoBaH B 11€JI0YUCIECHHBII
THII JITAHHBIX: HAIIPUMEP, CTPOKY "1945" MOJKHO KOHBEPTUPOBATH 1 BEPHYTh
B BHUJIE 1[€JIOTO YUCJIa, a BOT CTPOKY "MpuseT, [lpakoH!" BEepHYTH B BUJE
gucya He noaydurcst (quctuar 7.1).

Jinctuur 7.1

1 // KOHCTaHTa C YWCNOBbIM CTPOKOBbLIM NUTEpPanom

2 let possibleString = "1945" "1945"

3 /* npu nonbiTke KOHBepTauuu

4 npeobpasyeTcA B LENOYUCNEHHbIW Tun */

5 let convertPossibleString = Int(possibleString) 1945

6 // nepemeHHaa CO CTPOKOBbIM JIUTEPAsIOM MMM

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

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

B pesyJibrare cBoeil paboThl (pyHKIMS Int(_:) BO3BpallaeT OIMUOHAIb-
HBIU TUTI TAHHBIX, TO €CTb TAKOH THUII JAHHBIX, KOTOPBIN B IAHHOM CJIy4ae
MozkeT b0 cojepxkarh meaoe unciao (Int), 11bo He comepKaTh CoBep-
IIIEHHO HUYETO.

OrnioHaIbHbIHA THIT JaHHBIX 0003HAYAETCA C IIOMOLLBIO noctukca B Bujie
3HaKa BOITPOCa MMOCJie UMEHW OCHOBHOTO TUTIA JAHHBIX (TO €CTh TUTIA /IaH-
HBIX, HA KOTOPOM OCHOBAaH OMIMOHa). /{151 mpumepa n3 mpeapaynero
JINCTUHTA OIIMOHAAbHLIN THUIl Int 0obo3HavyaeTca Kak Int?. OnuuoHaubl
MOTYT OBITH OCHOBAHBI Ha JI0OOM THUIIE JIAaHHBIX, BKJII0Yad Bool, String,
Float 1 Double.

Jliist Toro uToGe! cOOGIUTH SWift 0 TOM, YTO 3HAUEHKE B HEKOTOPOM 00h-
eKTE OTCYTCTBYET, UCIIOJIb3YETCH KII0UYeBOE CJA0BO nil, yKasblBaeMoe
B KaueCTBe 3HAYEHUS 9TOTO 00beKTa. EC/n 171 mepeMeHHoi yKasaH OImuo-
HaJIbHBII TUII IAHHBIX, TO OHA B OO0 MOMEHT BpeMEHH MOKET IIPHHSTD
60 3HaYeHne OCHOBHOIO TUIIA JaHHbIX, 1100 nil. 3naueHue onuonaa-
KOHCTAHTBI 33/1a€TCS eIUHOKIBI (JTUCTUHT 7.2).

JInctmur 7.2

/* nepeMeHHas C OMNUMOHaNbHbIM TuUnom Int

N C YCTaAHOBJIEHHbIM 3Ha4deHuem */

var dragonAge: Int? = 230 230
// YHUYTOXaeM 3Ha4veHue nepemeHHow

dragonAge = nil nil

nuh wWNR
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[Tepemennas dragonAge gBJisieTcs ePEMEHHON ONIIMOHAIBHOIO THUIIA
JNaHHbIX. M3HavanbHo el mpucBanBaeTcs 3Ha4YeHMe, COOTBETCTBYIOIIee
OCHOBHOMY JIJIg OIIIIMOHAJIA TUILY JaHHBIX (TUILy Int B JaHHOM cJlyyae).
Tax kak dragonAge — 9TO TlepeMeHHas, TO Mbl MOXKEM U3MEHUTH ee 3Haue-
HUe B JII000I MOMEHT. B pesyJsisrate Mbl IprUcBanBaeM eil nil, mocJe 4ero
dragonAge He CO/IEPKUT HUKAKOTO 3HAUEHMUSI.

MPUMEYAHME B Swift kntoueBoe c1oBO nil MOXHO MCMONB30BaTh TO/MBKO C NEpeMeH-
HbIMW OMUMOHANBHOIO TWMNA AaHHbIX. [Py 3TOM ecnn Bbl 06bSBUTE TaKylo MEPEMEHHYIO,
HO He MHWULUManu3npyeTe ee 3HayeHue, Swift No yMonyaHuio couTeT ee paBHOIA Nil.

Jl1s1 TOro yT0GBI OOBABUTH IIAPAMETD OIIMOHAIBHOIO THUIIA JAHHBIX, MOK-
HO MCITOJTh30BaTh (PyHKIMIO Optional(_:), Kak OKa3aHO B JTUCTUHTE 7.3.

Nuctunur 7.3

1 // onuuoHanbHaA MNepemMeHHas C YCTaHOBJ/IEHHbIM 3Ha4YeHWeM

2 var optionalvar = Optional ("stringValue") "stringValue"
3 optionalvar "stringValue"
4 // yHW4YTOXaeM 3HayeHue OMUUOHANbHOW MepemMeHHo

5 optionalvar = nil nil

6 optionalvar nil

Tak kak pynkimu Optional(_:) B KauecTBe BXOJHOIO apryMeHTa Iiepe/laHo
3HaueHue TUIA String, To BO3BpalllaeMoe elo 3HaueHNe NMeeT OTITMOHAJb-
HBIH CTPOKOBBIH TUII TAHHBIX.

B kxauectBe 3HaueHust ZIaHHOﬁ (l)yHKL[I/II/I H606XOZII/IMO repeaBaTh 3HAUYCHNE
TOTO THUIIA ITaHHDbIX, KOTOprL/,I JIOJIKEH CTaTb OCHOBHBIM [IJIAA CO3/IaBa€MOTI'O
oI oHaJIa.

7.2. N13Bne4yeHmne onumoHanbHOro 3Ha4yeHus

JL1151 TOrO 4TOOBI CO 3HAYEHMAMM, COAEPKAIIIMUCS B OIIIUOHAIAX, MOKHO
6bLI10 paboTaTh, UX HEOOXOAUMO CIIEIMATBHBIM 00PA30M U3BJIEUb.

MNpuHYanTensLHOE U3BIeYeHNE 3HaYeHUs

3aTllOMHUTE, YTO ONMIMOHAJIBHBIN TUTI JAHHBIX — 3TO COBEPIIEHHO HOBBIN
TUT TaHHBIX: Int? U Int, String? u String, Bool? 1 Bool — Bce 3TO pa3Hble
TUIBI JaHHBIX. [JoaTOMY HECMOTPS HA TO YTO ONMITMOHAJBI MOTYT TIPU-
HUMAaTh 3HAYeHUs] OCHOBHBIX THIOB JJAHHBIX, OCTAJbHbIE CBOWCTBA 3TUX
TUTIOB K OMIMOHANaM He oTHocATcs. Hanpumep, Tum Int? He MOXKET nc-
MOJTh30BATHCS B KA4eCcTBE OTlepaH/ia P BBITTOJTHEHUN apu(PMeTHIeCKUX
onepanuii (JucTuur 7.4).
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Jinctmur 7.4

1 /* onuuoHanbHaA nepemMeHHasn

2 C YyCTaHOB/EHHbIM 3Ha4veHuem */

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

Swift mpeiaraeT MexaHU3M PelleHNsT JAaHHOU MPOOJIEMBI, KOTOPbIii Ha-
3BIBACTCS NPUHYOUTNEILHBIM U3BCUCHUCM ONUUOHAILHO20 3Hauenus (forced
unwrapping). [Ipu aToM ¢ TOMOITBIO CIIENNATFHOTO OTlepaTopa 3HAUeHNe
OIIIMOHAIBHOTO THIIA JAHHBIX TPe0OpasyeTcst B 3HAY€HE OCHOBHOTO (JIJIst
HTOTO OIIMOHAJA) TUIIA JaHHBIX, HarpuMep Int? npeobpasyercs B Int.
[l IpUHYANTEIBHOTO U3BJIEUEHUS NCII0JIb3YeTCs 3HAK BOCKINIIAHUS
B KavecTBe MocThUKca Ha3BaHUA TTapaMeTpa (MepeMeHHON NI KOHCTaH-
ThI), COJIEPKAIIEr0 3HAYEHUE OMIIUOHATLHOTO THTIA.

WermpaBuMm Ko, IPUBEIEHHBIN B TIPEIBIIYIIIEM TPUMEPE, /7St KOPPEKTHOTO
MOJICYeTa CYMMBI TIEJIBIX Ynces1 (JINCTHHT 7.5).

Jinctuur 7.5

1 /* onuuoHanbHaA nepemeHHas

2 C YCTaHOBNEHHbIM 3HayeHuem */

3 var trollAge: Int? = 95 95
4 // npoBefeHue apupmeTU4ecKoi onepauuu

5 trollAge = trollAge! + 10 1e5
6 trollAge 1e5

[t Toro 4To6GB MpeobpasoBaTh OMIIMOHAIBHOE 3HAUEHIE [IePeMEeHHON
trollAge B 3HaueHue THIA Int, K UIMEHU [IePEMEHHON 100aBUM OlIepaTop
MPUHYIUTETHHOTO U3BJIE€UeHUs ONMIIMOHATbHOTO 3Hauenus (1). B utore
BhIpaskeHue trollAge! + 10 Oy/eT CKJIaAbIBaTh [Ba OJHOTHUITHBIX YKCJIA,
U pe3yJbTaT MOYKHO 3aIIMCATh B KAYeCTBE 3HAYECHU ONI[MOHAJIBLHOTO TUIIA
Int B mepeMeHHYIO trollAge.

ITpu IpUHYAUTEIHHOM U3BJICYEHIN 3HAYEH BbI J0JUKHBI TAPaHTUPOBATh,
4TO ITapaMeTp ¢ ONIUOHAIBHBIM TUIIOM JAHHBIX COAEPKUT KaKoe-Trho
3HaUECHIeE, a He paBeH nil. B mpoTuBHOM ciydae OygeT UMETh MECTO T10-
IIbITKa IIPe00PasoBaTh B OCHOBOIL TUII JaHHBIX HECYILECTBYOIEe 3SHAYCHNE,
nosTomy Xcode coobiut 06 omunbKe.

KocBeHHOEe 13BneYyeHne 3HavyeHud

B mporuBoBEC MPUHYANTENBHOMY U3BJICUCHUIO OTIIMOHAIBHOTO 3HAUE-
Huist Swift mozmepskIBaeT Koceennoe ussaeuene ONUUOHAILHO20 3HAUEHUS.
(implicitly unwrapping).
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Eciin ipu nHUIIMaNIU3auy 3Ha4eHNs ONIMOHAJIA Bbl YBEPEHDI, YTO TAaHHbBII
rapaMeTp TapaHTUPOBAHHO OyJIeT UMETh 3HAYeHUE M HUKOT/IA He Oyer
paBeH nil, UMeeT CMBICJ OTKAa3aThCs OT MPUHYAUTEIBHOTO U3BJICYCHUS
3HAYEHMS C IIOMOIIBIO 3HAKA BOCKJIUIIAHUS BCAKUI Pas3, KOTJa 3TO 3HA-
uyeHue Tpebyercst. J{Jist 9Ol 1eJin UCIIOIB3YeTCsl KOCBEHHOE M3BJIEUEHIE
OTIIMOHAIBHOTO 3HAYECHUA.

[Ipm KocBeHHOM U3BJIEUEHNN B KayecTBe ocT(uKca K TUITY JaHHBIX (TIpH
yKa3aHWU THIIA JAHHBIX ) HEOOXOANMO YKa3bIBaTh HE 3HAK BOTIPOCA, & 3HAK
BockJsiniianus (Harpumep, Int! BMecto Int?). B mmctunre 7.6 nmokaszana
pa3HnIa B UCITIOJIb30BaHNN IPUHYANUTEJIDBHOTIO 1 KOCBEHHOT'O N3BJICYCHUA
OIIUOHATIBHOTO 3HAYEHHUS.

Jinctuur 7.6

type = monsterTwoType “Tposans"”
type "“Tpoans”

1 var type: String

2 // NpUHyAMTeNbHOe MU3BJIeYEHUE OMUMOHANIbHOTO 3HAYeHus

3 let monsterOneType: String? = "[lpakoH" "flpakoH"
4 type = monsterOneType! "flpakoH"
5 type "flpakoH"
6 // KOCBEHHOe W3BNeYeHWe OMUUOHANBbHOIrO 3Ha4YeHuA

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

9

ITpu TOTIBITKE KOCBEHHO M3BJIEYh HECYIIECTBYIOIEE (TO €CTh paBHOE nil)
OIIOHAIbHOE 3HaueHue Xcode coobuuT 06 ommbke (JucTunr 7.7).

JNiuctuur 7.7

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

B kadecTBe OCHOBHOTO THUIIA JIJIsI OMITMOHAJIA MOKHO UCIIOTH30BATH JIIO-
6011 il JaHHbIX. Tak Kak KOPTEK MPEACTaBIsAeT cOOO0I OTAeIbHbII THUII
JIAHHBIX, COOTBETCTBYIONIUI TUITY BXOSIINX B HETO 3JIEMEHTOB, TO U €T0
TUI MOXHO OPaTh 32 OCHOBY OMITMOHAJA, 9TO ¥ TPOJEMOHCTPUPOBAHO
B TIPEIBILYIIIEM TIPUMEDE.



OnepaTopbl YCI0BUM

ITpencraBbre cebe peky: ee TeueHue, MIaBHbIE TOBOPOTHI U 3aBo/H. Yesio-
BeuecTBO 00JIAIAET TEXHOIOTUSIMIE, OJIATO/IAPsST KOTOPBIM MOKHO YIIPABJISITh
TEYCHUEM PEKHU: MCHATH CUJLy €€ TIOTOKA, CO3/IaBaTh HOBBIC PyCJa 1 T. JI.

Ilomox B KOHTEKCTE IIporpaMMMpOBaHMA — 3TO ITPOIIECC BBIITOJIHEHMA ITPO-
rpaMMBbI. B Swift CYHIECTBYIOT CIT€IIMaJIbHbIE MEXaHN3MbI, ITO3BOJIAIONINE
YHOpaBJIATb 9THUM IIPOIECCOM: HAIIPUMED, OCTaHaBJINBATDH €T0, ITPOITyCKaTh
6J10K1 KO/la NJin, HaO60pOT, MHOTOKPATHO UX ITIOBTOPATH U T. 1.

YMeHue yrpasJsiTh XOOM PabOThI TIPOTPAMMBI — OY€Hb BayKHBIN aCIIeKT
MPOTPAMMUPOBAHUSA Ha sI3bIKe Swift, Giarosapst KOTOpoOMy Balllv IPOrpam-
MBI CMOTYT BBITIOJIHSITh Pa3IMIHbIe OJIOKH KO/Ia B 3aBUCUMOCTH OT BO3HU-
KalolUX yCJI0BUM. B 1anHo# ri1aBe paccMOTPEHbI MeXaHU3Mbl, KOTOPbIe
HOIEP/KUBAIOTCST TPAKTHIECKH BO BCEX SI3bIKAX MPOTPAMMUPOBAHIS U 63
KOTOPBIX HEBO3MOJKHO BBITIOJTHEHIE JIIOOOH TPOrPaMMBI.

8.1. YTBepxaeHus

Swift mosBoJisieT MpepBaTh BHIOJHEHNE IPOrPaMMbl B CJIydae, KOria
HEKOTOpOE yCJIOBUE He BblnosiHgercs. [l 9Toro ciy:KuT crennanbHbIi
MexaHu3M ymeepacdenuil (assertions). YTBEpsKAEHUS UCIIOIB3YIOTCS Ha
aTalle OTJIa/Ku IPOrPaMMBL.

MPUMEYAHUE Otnagka — 370 3Tan pa3paboTku NporpaMMbl, Ha KOTOPOM OBHapyXu-
BAOTCH U YCTPAHSIIOTCS OLLUMOKM.

VrBepxkaeHue npeacrapiasger co0oil cnenuaabHyi0 (GYHKIIUIO
assert(_:_:file:line:), HIPOBEPAIOLLIYI0 HEKOTOPOE YCJIOBUE HA IIPEJ-
MeT ucTUHHOCTHU. [1epBbIii 1 BTOPOIT TapaMeTPBhI OITPEIEISTIOT IIPOBepseMoe
YCJIOBHE M OTJIAJI0YHOE COOOIIEHNE COOTBETCTBEHHO. IIpu aTOM 00s13aTeb-
HBIM SIBJISIETCSI JIMIIb MTEePBbI.
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MoskHo ckazartb, uTo pyHKIMS assert(_:_:file:line:) yTBepKIaeT, 4To
nepeanioe eii ycaosue uctuuHo. Ecin (hyHKIUS BO3Bpaliaer true, TO
BBITTOJHEHHUE TIPOTPAMMBI TIPOIOJIFKAETCS, €CIIH ke false, TO BBITOJHEHIE
porpamMMbl 3aBepinaercs. [Ipu 9TOM ecsi BBl TeCTHPYETE MPOTPaMMY
B cpezie pazpaborku Xcode, oTago4Hoe cOOBIEeHNe BBIBOAUTCS B KOHCOJIM,
a cama cpera Xcode coo01aeT 0 BO3HUKIIEH omioKe. JIpyriMu cioBaMH,
MEXaHWU3M JCHCTBUS YTBEPKACHUS MOKET OBITh HHTEPIIPETUPOBAH CJie-
IyIOMIIM 00pasoM:

Ecm TeperanHoe yCJIOBUE BBIITOJIHAECTCSA, TO ITPOIOJIKUTD BBITIOJI-
HEHUE TIPOrpaMMbI, B IPOTUBHOM CJiy4yae MPEPBATh €€ 1 BbIBECTU
HepeﬂaHHOCOTHaHOQHOGCOO6HWHHe.

PaccmoTpum nipumep nctonb3oBanug yrBepkaennsd (muctunr 8.1).

JNiuctmur 8.1

/* nepemeHHas LENOYUCTEHHOrO TuUna
C YCTaHOBNEHHbIM 3HayeHuem */
var dragonAge = 230 230
// npoBepKa KOpPPeKTHOCTU YyC/IoBUA
assert( dragonAge >= 225, "Baw ApakoH
C/IMWKOM MONOA, YTO6bl MpoAo/XuTb" )
// BbIBOAMM 3Ha4eHWe nepemeHHoW
7 dragonAge 230

uh wWNR

(o))

B yTBep:kienue nepezgaercst ycioBue dragonAge >= 225, Tak kak nepe-
MeHHas dragonAge paBna 230, To TaHHOE YCI0BUE UCTUHHO U TIPEPbIBAHIS
MTPOrPaMMBI He TTPOU30MJIET.

Ecsow muaMeHuTDh nepeganioe B MPeAbIIYIEeM JUCTUHTE YCIOBUE HA
dragonAge >= 235, TO YTBEPK/IEHIE OCTAHOBUT BBITIOJIHEHIE [TPOTPAMMBI
7 Ha KOHCOJIH TIOSTBUTCST COOTBETCTBYIONIEE COOOTIEHIE C YKa3aHUEM CTPO-
KU, T]e TIPOU30IITa OCTAaHOBKA BbITIosHeHUs (puc. 8.1).

0@ Ready | Todsy ot 20°:44 a1 ES )OO
NP playground -+
B¢ > [§ vewes {0

/% nepeMeHHas UENOYMCNEHHOTO THNa
2  C YCTaHOBNEHHWM 3IHAYeHUeM */
var dragonAge = 230
// nposepka KOpPEKTHOGTHM YCNOBWA
@ assert( dragonAge >= 235, "Baw " wrror: Execution was interrupted, reason: EXC_BAD.. @ error -1
APaKoH CNMWKOM Monof, 4Tobs NpofonMMTe" )
// BhHBOOMM 3HAYEeHME NepeMeHHOR
dragonAgel

(G

assertion failed: Baw gpakoW cnwwkom monog, 4Tobs npogonsmtb: file fvar/folders/hnf
sfedhéqsic?_2gvyst3sjzbsesdegn/T/./11ldb/11e7 /playgroundiss.swift, line 5

Puc. 8.1. OwwnbKa Npu HEBLINOMHEHUM NEPEAaHHOTO B YTBEPXKAEHUE YCI0BUS
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BoI MoskeTe He mepeaBath cooOIIEHNE B KAYECTBE BXOAHOTO TTapaMeTpa
B yTBep:K/leHNe, OTPAHUYUBIIHUCE JIUITH yCaA0BUEM (JIUCTUHT 8.2).

Jinctmur 8.2

/* nepemeHHas LeNOYUCTIEHHOro Tuna

C YCTaAHOBJIEHHbIM 3HayeHuem */

var dragonAge = 230 230
// npoBepka KOppPeKTHOCTW YC/IOBUSA

assert( dragonAge >= 225 )

// BbIBOAMM 3Ha4eHWe nepemeHHOoW

dragonAge 230

NAUuhNhWNR

YrBepikienus ciaeiyeT UCIOJAb30BaTh, KOr/la 3HadyeHue yCJa0BUs OJ[HO-
3HAYHO JIOJIKHO OBITH PABHO true, HO €CTh BEPOSTHOCTH, YTO OHO BEPHET
false. Takum 06pazom, ¢ TOMOIIBIO hyHKIMHU assert(_:_:file:line) BbI
JIETKO MOJKETE MPOBEPUTD, IMEET JI HEKOTOPBIH OTMIIHOHAT KaKoe-T1060
suavenue. JIJ1st 9T0r0 HEOOXOMMO BCETO JIUIITh CPABHUTH (€ TIOMOTITHIO
orepaTopa cpaBHeHud) oniuonass u nil (suctunr 8.3).

Jiuctmur 8.3

1 // onuuoHan C yCTaHOBJ/IEHHbM 3HAYeHWeM

2 var isDragon: Bool? = true true
3 // npoBepka KOppeKTHOCTMU YyCJ/IoBUA

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

Ecrit 6b1 iepeMerHast isDragon He nMesia 3HadeHust (OblTa paBHa nil), TO
Ha YTBEP/KICHUN BBITOJHEHUE TIPOTPAMMbI GITIO GBI TPEPBAHO.

Henocratkom ranHoro mojaxoza siBiasieTcst TO, YTO ME€XaHN3M yTBerI{eHI/Iﬁ
TIO3BOJIAET JINIIDL IIPEPBATh BBIIIOJTHEHNE ITPOTPaMMbl 1 BBIBECTU OTJIa-
JIO9HOE COO6U.[€HI/IG. Bomonnuts HpOI/ISBOJIbHHﬁ KO/l B 3aBUCHUMOCTHU OT
pe3yJsbTaTa IIPOBEPKU OH HE ITO3BOJIACT.

8.2. OnepaTtop ycnosus if

CuHTakcuc onepatopa if

YTBep:KAeHUs, ¢ KOTOPBIMHU BBI TOJTBKO UYTO MTO3HAKOMUJIHCH, SIBISIOTCS
y1poleHHo# (hopmoii orieparopa ycsioBus. OHM aHATM3UPYIOT IepelaHHoe
YCJIOBUE ¥ TTO3BOJIIOT JIMOO MTPOIOIKUATD BBITTOTHEHUE TPOTPAMMBI, JIHOO
3aBEPIIUTH €TO BBIBOJOM OTIA[0YHOTO COOOIIEHIST.

YesoBug, B otsinyne OT YTBEPsKACHUH, TI03BOJIAIOT BBIIIOJHATD Olpe/ie-
JieHHbBIe OJIOKU KOJIa B 3aBUCMOCTH OT PE3yJIbTaTa IPOBEPKH HEKOTOPOTO
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ycaoBu:d. ,Z[aHHaH KOHCTPYKI U UCITOJIb3YETCA ITPAKTUYECKU B Ka)KlIOﬁ
nporpamMme He3aBUCHUMO OT €€ CJIOKHOCTH.

CUHTAKCUC
if npoBepsiemoe_ycnosue {
// BbinoNMHsAeMbld  Kof (Teno onepaTtopa)

}

OnepaTop yCloBUS HAUMHAETCS C KIOYEBOro C/I0Ba if, 32 KOTOPbLIM criedyeT npoBepsie-
MOe ycnoBue. Ecnm npoBepsieMoe yClIoBUE UCTUHHO, TO BLINIONHAETCS Ko U3 Tena one-
paTopa. B NpoTUBHOM cryyae AaHHbIN OnepaTop UrHOPUPYETCS U BbIMOJIHEHWE NPOrpaM-
Mbl MPOLOIHKAETCS KOAOM, CNIEAYIOLLMM 3a OrepaTopoM YC/IOBUS.

Yenosue — ato morndeckoe Boipaskerue. OHO MOKET MPUHUMATH 3HAYCHUE
60 «UCTUHAY, OO0 «JI0Kb>. J{JIst XpaHeHns TaKuX 3HaYeHui B Swift
cylecTByer (pyHIaMeHTaIbHBII THIT TaHHBIX Bool, PACCMOTPEHHBIN HAMU
panee. [Toamydaercs, 4To, Kak U B YTBEPKACHUSX, YCIOBHE, KOTOPOE He-
00X01MMO /151 paboThI O1lepaTopa if, [0/KHO IPUHUMATD 3HAYeHUe TUIIA
Bool.

B nipocreiiniem Buje puMep UCIIOJIb30BAHUS OIlePaTOpa IIOKa3aH B JIMC-
TuHre 8.4.

JNiuctuur 8.4

// nepemeHHaa Tuna Bool
var logicVar = true
// npoBepka 3HaYeHWA nepemMeHHOMN
if logicvar {
print("MepemeHHas logicVar ucTuHHA")

AU WNR

}

Koncoun:
MNepemeHHaa logicVar ucTuHHa

B kauecTBe ycsioBust fuist orieparopa if 371eCh UCIIOMB3YETCST JIOTHYECKAST
nepemenHast logicVar. Tak kak ee 3HaueHHe MCTUHHO, KO, HAXOSAIIANACS
B TeJle OIepaTopa, ObLI BHIIIOJIHEH, O YeM CBUAETEIbCTBYET COOOLIeHNEe Ha
KOHCOJIU.

Ecan nsmennTs 3HaueHne logicVar Ha false, TO TpoBepKa He TPOHICT
u QyHKIM print(_:) He cpaboTaer.

He zabpiBaiite, yto Swift — 5T0 sI3bIK €O cTporoii Tunm3aiuei. Jioboe
yCJI0BUE JOJKHO BO3Bpalarh anbo true, mnbo false, U HUKAaK MHaYe.
[ToaToMy ecJin TIPOBEpPKa BO3BpAIaeT 3HAUEHKE APYyroro Tuia, To Xcode
coobmuT 06 ommnbke (JmucTUnr 8.5).
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Jinctmur 8.5

1 wvar intvar =1
2 if intVar { // OWMWBKA
3 // Kop B Tene onepaTopa He 6yAeT BbiMOJHEH

4}

Ecsiit Bam HEOOXOMMO BBITIOTHUTE GI0K KOJIA TIPH JIOKHOCTH TIePETaHHOTO
YCJIOBHSI, TO BbI MOKETE MCIIOJIb30BATH OIIEPATOP JIOTHYECKOTO OTPUTAHUST
(smuctunr 8.6).

Jinctmur 8.6

1 // nepemeHHas Tuna Bool

2 var logicVar = false

3 // npoBepKa 3Ha4eHUA MepemMeHHoW

4 if l!logicVar {

5 print("MepemeHHana logicVar noxHa")
6 }

Koncous:

MepemeHHas logicVar noxHa

C TIOMOIIIBIO JIOTUYECKOTO OTPUTIAHUS 3HAUEHWE TIepeMeHHOo# logicVar
WHBEPTUPYETCs], B Pe3yJIbraTe oneparop if oGHapyKUBAET, 4TO MTPOBEPsI-
eMoe UM YCJIOBUE UCTUHHO.

Wcnonp3yeMblil CHHTAKCHUC 3aTUCH OTiepaTtopa if, Mo3BOJSONN yKa3aTh
GJI0K BBITTOTHSIEMOTO KOJIA TOJIBKO [T HICTHHHOTO PE3yJIbTaTa TPOBEPKH,
Ha3bIBAETCS Kpamxum. Swift 1103BoJIIET BKIIOUUTD B PAMKU OJIHOTO OIle-
paTopa ycroBust GIOKH KO/A U TSI HCTHHHOTO, ¥ IS JIOKHOTO Pe3yIBTaTa
POBepKH. /17151 3TOTO HEOOGXOANMO UCTIOMB30BATH CIMAHOAPMHbLI CUHMAK -
cuc oreparopa ycjaoBud if.

CUHTAKCUC
if nposepsiemoe_ycnoBue {
// BbinonHAemblii Kof (MpU UCTUHHOCTW NPOBEPAEMOro YCJ/IOBUA)
} else {
// BbiNONHAEMbIi KoA (NpU NIOKHOCTM MpOBepAeMOro yCNoBUA)
}
MpW UCTUHHOCTW MepefaHHOro YCI0BUS BbIMOIHAETCS KOA U3 «UCTUHHOro» 6noka. Bo

BCEX OCTasIbHbIX C/TyYasX BbIMOHAETCS «0XHbIN» 610K KOAa, KOTOPbIM cleayeT nocne
K/IKOYEBOro C/10Ba else.

B mactunTe 8.7 ipuBeieH TprMep MCTIOb30BAHMS CTAHAPTHOTO CUHTAK-
cuca JJOrn4eckoro omeparopa if.
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JNiuctmur 8.7

1 // nepemeHHaa Tuna Bool

2 var logicvar = false

3 // npoBepKa 3Ha4YeHWA MepemeHHOW

4 if logicVvar {

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

7 print("MepemeHHas logicVar noxHa")

8 %}

Koncoib:

MepemeHHas logicVar noxHa

B pe3yiibraTe MbI IIPEIYCMOTPEIN oba pe3yJiibTraTa IMpoBEPsSAEMOro YCJIOBUSI.

Panee mbr paccmarpuBamm gorndeckue oneparopst U u MJIU, nozsoss-
[0lIMe TPYTIUPOBaTh 3HAUeHUsA. C MX OMOIIIBIO BBl MOKETE OObEIMHSTH
HECKOJIbKO YCIOBU (JincTUHT 8.8).

Jinctuur 8.8

1 // nepemeHHble Tuna Bool

2 var firstlLogicVar = true

3 var secondLogicVar = false

4 // npoBepka 3Ha4yeHUA MepeMeHHbIX

5 if firstlLogicVar || secondLogicVar {
6 print("0OpHa “3 nepemeHHbIX UCTUHHA")
7 } else {

8 print("06e nepemeHHble NOXHbI")
9}

Koucous:

OgHa u3 nepemMeHHbIX UCTUHHA

Tak Kak omeparop sorumdeckoro VJIM Bosspamaer true, Korma Xorts Obl
O/IMH U3 OlLlePaH/IOB paBel true, B JaHHOM CJlydae ollepaTop ycJaoBus if
BBITIOJTHSET TIEPBBIi OT0K KOJIa.

Omneparop yc/a0Bus if Ipe/araeT TakxKe paciIupeHHbII CUHTAKCUC 3alli-
CH, KOTOPBIH KaK Obl 00beANHIET HECKOJIBKO OIEPaTOpPOB if, O3B0
[IPOBEPSITH MPOU3BOJBHOE KOJIMUYECTBO YCIOBHIA.

CUHTAKCUC
if npoBepsemoe_ycnosuel {
// xon...
} else if npoBepsaemoe_ycnoBue2 {
// xon...
} else {
// xon...

}
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Ecnu nepBoe npoBepsieMoe YCoBUE UCTUHHO, TO BbINOSHSIETCS 610K KoAa NepBOI BETBU
onepaTopa ycioBus. B NpoTYBHOM Crlydae NpOMCXOAUT Nepexoa K NPoBEPKEe BTOPOro yC-
noBus. ECNiM OHO MCTWMHHO, TO BbIMOJIHAETCS KOA M3 BTOPOM BETBU. B MPOTMBHOM Clydae
BbIMNOJIHSIETCA KoA 6r10Ka else.

KonnuecTtBo onepatopos else if B paMkax 0gHOro onepaTtopa yC/i0BUSi MOXET 6bITb Mpo-
M3BOJIbHBLIM, @ HanMune onepartopa else He 0bs3aTenbHO.

B sinctunre 8.9 npoeMoHCTpHUPOBaH IIpUMep UCIIOIb30BAHNS PaCIUpPEH-
HOT'O CMHTAKCHCa JIOTUYECKOTO ONIePaTOpa yCIOBUS.

Jinctmur 8.9

// nepemeHHble Tuna Bool

var firstLogicVar = true

var secondLogicVar = true

// npoBepka 3Ha4eHMA MepeMeHHbIX

if firstLogicVar && secondLogicVar {
print("06e nepemeHHble UCTUHHbI")

} else if firstlLogicVar || secondLogicVar {
print("0OpHa U3 nepemMeHHbIX UCTUHHA")

} else {

10 print("06e nepemeHHble NOXHbI")

11}

WoONGOAULANWNR

Koncon:
06e nepemMeHHble UCTUHHbI

OG6paruTe BHUMaHIE, YTO ONEPATOP HAXOAUT IIEPBOE COBIAAEHUE, TIOCIIE
Yero BBIIOJHAETCS COOTBETCTBYIOIMI GJIOK KOJA U IPOUCXOUT BbIXO/I
u3 oneparopa. Ecim ycinoBue ¢ moruueckum WMJIN (| |) pacrnonoxutsb
MEPBBIM, & OHO TaK/Ke BO3BpAIIlAeT true, TO BHIBEIEHHBIN HAa KOHCOJb pe-
3yJbTar (OfHA U3 IePEeMEHHBIX UCTUHHA) OYAeT JIMIIb YACTUYHO OTPasKaTh
pPeaNbHYIO CUTYAIUIO.

Bo Bcex nmpuMmepax B KauecTBe yCJIOBUIl HCIIOJIb30BATUCH [TIepEMEHHbIE
tuta Bool. Ho Swift ve orpanmumBaer Hac atuM. EMy BasKHO TOJIHKO OJTHO:
9TOODBI YCIOBHE B OTIEpaTope if BO3BpaIamo Jorndeckoe snadenne. [la-
BaliTe NCII0JIb3yeM B KauecTBe YCJIOBUA BbIPAKeHMe, KOTOPOEe BO3BpallaeT
JIOTHUYecKoe 3HaueHue.

IIpencraBbTe, 4TO v Bac €CTh JKUJIOU JIOM, KOTOPBI BBI C/laeTe B apeHTY.
CTonMOCTh apeH/Ibl, KOTOPYIO IJIATUT KasK[bII JKUJIEIT, 3aBUCUT OT OOIIEro
KOJINYECTBA SKUJTHIIOB:

a Ecimmt xosmmuectBo JKNJIBITIOB MEHbIIIEe 5, TO CTOMMOCTD ape€H/Ibl JKNUJIbA
Ha Mecsii| pasHa 1000 py6Jieil ¢ yesoBexa.

Q Ecan KoamyecTBO KUJIBIOB OT 5 10 7, TO CTOMMOCTD apEH/Ibl PaBHA
800 pyO6JIsIM ¢ uesoBeKa.
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Q Eciau xommuecTBO KUAbIOB GoJiee 7, TO CTOMMOCTb apeH/Ibl paBHa
500 py6uisim ¢ yesioBeKa.

Harnuiirem nporpaMmy, peainsyolyo oCYeT OOIIEr0 KOJIMIECTBA JICHET,
C TTOMOTIBIO KOHCTPYKIMK if-else (smctunr 8.10). IIporpamma momyyaer
KOJIMYECTBO JKHJIBI[OB B IOME M B 3aBUCUMOCTH OT CTOMMOCTHU apPEeH/Ibl HA
O/THOTO JKMJIbIIA BO3BPALIAET 00ILYI0 CyMMY COOMPAEMbBIX CPE/ICTB.

JNluctmur 8.10

1 // KONM4YecTBO XWNbLOB B JoMe

2 var tenantCount = 6 6
3 // cToOMMOCTb apeHfipl Ha YenoBeka

4  var rentPrice = 0 7]
5 /* onpepeneHve LeHbl Ha OAHOrO

6 YenoBeka B COOTBETCTBUM C ycioBuem */

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 // BblMUCNEHMe oblweil CyMMbl

15 var allPrice = rentPrice * tenantCount 4800

B ITPOBEPSAEMBIX YCJIOBUAX UCITOJIB3YIOTCA OTIEPATOPbI CPaBHEHMA U JIOTU-
YECKHe orepaTopbl. PeSyJIbTaTOM KaXZ10TO U3 HUX ABJIAETCA JIOTNYECKOe
3Ha4YCHHE.

Tak xak 061_[[66 KOJIMYECTBO KUJIBITOB IIOIIA/Ia€T BO BTOpOﬁ 6JI0K KOHCTPYK-

1uu if-else, nepemenHas rentPrice npunumaet snadenrie S00. Mtorosas
cymMa pasHa 4800.

TepHapHbI onepaTop ycioBus

g Bamero ynobcersa Swift 1103BoJIsIeT COKPATUTh CTaHAAPTHYIO (GOPMY
3amnucu onepatopa if Bcero 10 HeCKOJIbKUX cMMBOJIOB. [lannas ¢gopma
Ha3bIBACTCST MEPHAPHLIM ONEPAMOPOM YCAO0BUS.

CUHTAKCUC
nposepsAemoe_ycnosue ? koal : koa2
[laHHbIV onepaTop MOXET BbINOIHUTL OAMH U3 ABYX 6/10KOB KOAA B 3aBUCUMOCTM OT UC-

TUHHOCTU MPOBEPSEMOrO YC/I0BUS. YCroBue u BbINOJIHAEMbIN KOA OTAENAOTCS apyr ot
Apyra 3Hakom Boripoca. Camu xe 610Ku Koaa OTAENATCS APYr OT Apyra ABOETOYMEM.

Mpn MCTUHHOCTW MPOBEPSIEMOrO YCI0BUS BbIMOSHAETCS I'IepBbIl;i 6nok kopa. Bo Bcex
OCTallbHbIX Cny4asaX BbINOJIHAETCA BTOpOl‘/'I 6n0kK.



naBa 8 ¢ OnepaTtopbl YCIoBUI 111

[TprMep UCIIOIB30BAHKS TEPHAPHOTO OIIEPaTOPa YCJIOBUS IIPUBEIEH B JINC-
tunre 8.11.

Jinctunr 8.11
1 // KOHCTaHThbI

2 leta=1

3 letb=2

4 // cpaBHeHUe 3HaYeHW KOHCTaHT

5 a<=b ? print("A meHbwe unn paBHo B"):print("A 6onbwe B")

Koncob:
A MeHblle uan paBHO B

DOyHKIMOHATIBHOCTD TEPHAPHOTO OTIEPATOPA TOYHO TAKasl JKe, KAK Y CTaH-
JapTHOM (hOPMBI 3a11MCH OIlepaTopa yCJI0BUSL.

Camoe MHTepEeCHOE, UTO TEPHAPHDIE OMEPATOPDI HE TIPOCTO BBITIOJIHSIIOT
COOTBETCTBYIOMIMI OJIOK KO/, a BO3BPAIAIOT ero 3Havenue. [1o aToil
MIPpUYNHE UX MOJKHO MCIIOJIb30OBATh B COCTAaBE APYTUX OIIEPATOPOB (JII/I-

ctunr 8.12).

Jinctuur 8.12

// nepemeHHaa Tuna Int

var height = 180 186
// nepemeHHaa Tuna Bool

var isHeader = true true
// BblMMCNEHWE 3HAYeHUs KOHCTaHTHI

let rowHeight = height + (isHeader ? 20 : 10 ) 200
// BbIBOA 3Ha4YeHUA nepemMeHHoWn

rowHeight 200

CONOUNANWNR

Vcnonb3oBaHHBIN TepHAPHDBIN OTIEpaTOP YCI0BUS BO3BpAIIaeT 1eJI0UNC-
JieHHoe 3Hayenue, 3aBucsliiiee OT 3HayeHus lepeMentoil isHeader. lannoe
BO3BpallleHHOE 3HaYeHUe CKJIQ/[bIBaeTCs ¢ lepeMeHHol height 1 3amuchl-
BaeTCs B KOHCTAHTY rowHeight.

OnepaTop if gna onuMoHanos

Panee mMbl BbIACHUIIN, KaK OIpeeanuTh (haKT CyIIeCTBOBAHUS 3HAYCHUSA
B OTIIIMOHAJE C TOMOTIBIO yTBep:KAeHU . OCHOBHOI HEIOCTATOK YTBEPIK-
JIeHUII B TOM, 4YTO OHU He 1103BOJISAIOT BBLIIOJHATH IPOU3BOJILHBIH KOJI.
AHAJIOTHIO MEKY YTBEPKACHUSAMU U OTIEPATOPOM YCJIOBUS 1f MbI IIPOBO-
JINJIN paHee, TaK YTO TeTepb MOKHO MOTBITATHCST UCTIOJIb30BATh JAHHBIN
OTepaTop B TOM YHCJIE U /7T 06pabOTKI OMIIHOHATIOB.
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KoHcrpykius if-else gaet 3HAYUTETBHO GoJiee MUPOKHE BO3ZMOKHOCTH
pu pa3paboTKe MIPOrPaMM U, YTO CAMO€ BaXKHOE, MO3BOJISIET U30€KATH
ommnbOoK, KOT/[a 3HAYEHIE OMIUOHANA TIOTYIUTh He0OXOMNMO, a OHO OT-
cyrctByet (smuctunr 8.13). IIpuBesieHHBIN KO/| TO3BOJISIET OIIPEETUTh
HaJIYNe TTOJI0KUTETbHBIX OIIEHOK, O YeM TOBOPUT 3HAUEHIE TEPEMEHHOI
fiveMarkCount. Eciu mATE€pOK HET, Ha KOHCOJb BEIBOANTCST COOTBETCTBY-
fortiee coobiienne. B MHOM cJrydae BBIYMCIISIETCS ¥ BBIBOJIUTCS KOJMYECTBO
MTUPOKHDBIX, KOTOPbIE HEOOXOMMO TIPHOOPECTH.

Jinctunr 8.13

1 /* nepemeHHaa OMNuUMOHANbLHOrO TUMA

2 C npefyCTaHOBJ/IEHHbIM 3HayeHuem */

3 var fiveMarkCount: Int? = 8 8
4 // onpepeneHve HannW4uMA 3HAYeHuA

5 if fiveMarkCount == nil {

6 print(" MaTepkn oTcyTcTBYWOT")

7 } else {

8 // KONUYEeCTBO MUPOXHBLIX 3a Kaxayw naTepky

9 var cakeForEachFiveMark = 2 2
10 // obuwee KOAUYECTBO MUPOXHBIX

11 var allCakeCount = cakeForEachFiveMark * fiveMarkCount! 16
12}

Kax u B coryyae nucnionbzoBanust pyHkinn assert(_:_:file:line:), a1

onpeneenns ¢hakTa HaTUUs 3HAYEHI B OIIIMOHAJIEe HEOOXOAUMO IIPOCTO
CPaBHUTD €70 € nil.

OGparuTe BHUMAHNE Ha TO, UTO [TPU BBIYKMCICHUN 3HaueHUsT allCakeCount
HEOGXOIMMO UCTIOIB30BATH TPUHYIUTETLHOE U3BICYCHUE OMIMOHATBHOTO
3Ha4YeHUs epeMeHHol fiveMarkCount.

MPUMEYAHME [laHHbili Cnocob NpoBepKM CyLLeCTBOBaHMS 3HAUYEHWs onuMoHana pa-
60TaeT UCKIYUNTENBHO NPU NPUHYAUTENBHOM U3BIEYEHUN OMLIMOHANBHOIO 3HAYeHus,
TaK KaK KOCBEHHO M3BNeKaeMoe 3HayeHue He MOXeT ObiTb paBHO nil, @ 3HauuT, 1 cpae-
HMBaTb ero ¢ nil He nMeeT cmbicha.

B pamkax ucrosb3oBaHusl KOHCTPYKIIMU if-else /1y1d IPOBEPKU CyIlle-
CTBOBAHUS 3HAYEHUST B OIIIMOHAJIE BB MOXKETE TTOMPOOOBATH U3BJIEUD €TO
¥ TIPUCBOUTH HOBOMY TIapaMeTpy. B aToM cirydae ecii 3HaYeHMe CyIecTBY-
€T, TO HOBBIIT apaMeTp Oy/IET CO3/IAH U MOJTYYUT U3BJIEUECHHOE OTIUOHATb-
Hoe 3HaueHue. Eciu jke 3HaYeHne paBHO nil, TO MONMBITKA MHUIMAIU3AINN
TTPOBAJIUTCS.

ﬂaHHbeI IIpreM HOCUT Ha3BaHUE ONUUOHAIBHOZO CBA3bIBAHUSA (optional

binding).
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CUHTAKCUC

if var uma_co3paBaemoii_nepemMeHHoW = uMA_onuuoHana {
Koal

} else {
Kon?2

}

3p4ecb BMECTO onepaTopa var npu HeobxoamMocTu MOXeT ObiTb yka3aH onepatop let.
Co3naBaeMasi nepemMeHHasi MMEEeT OrpaHuyeHHyl BWMAMMOCTb (06nacTb AevcTBuMS).
Mcnonb3oBaTh ee Bbl CMOXETE TOIbKO BHYTPW AAHHOM KOHCTPYKUWK if-else.

Ecnu paccMaTpuBaeMblil OMUMOHaNn paBeH nil, TO YCNOBUE CYMTAETCH HEBLIMOSHEHHBLIM
1 610K Koza B onepaTope if onyckaeTcs. ECiv B 3TOM crlyyae NpucyTCTBYET 610K else, To
BbIMOJHSAETCS KOZ, Pa3MELLEHHbIV B HEM.

Ecnm paccmaTpvBaeMblii OnUMOHan He paseH nil, To onuMoHanbHoe 3HaveHue aBToMa-
TUYECKU U3BMEKAETCS, CO3AAETCs HOBbIM NapameTp (MepeMeHHast UM KOHCTaHTa), eMy
Np1CBanMBaETCs TObKO YTO U3BNEYEHHOE 3HaveHue v 6710k Koga B oriepaTope ycnosusi if
ncronHsieTcsi. MNpu 3TOM CO3AaHHbIN NapaMeTp MOXeT ObiTb MCMOb30BaH TOMIbKO B AaH-
HOM 6/10Ke, TO eCTb 0611aCTb BUAVMOCTY NapaMeTpa OrpaHUyeHa AaHHbIM 6/T0KOM.

MPUMEYAHUE O6nacTb BUAMMOCTY ONpeaensieT, rae B Kofe AOCTYNeH HEKOTOpbI
06bekT. Ecnm 3TOT 06beKkT siBNsieTcs rnobanbHbIM, TO OH AOCTYNeH B 060N ToYKe Npo-
rpammbl (ero obnactb BUAMMOCTU HEOrpaHMyeHHa). Ecnv 0bbekT ABNSeTca NoKasbHbIM,
TO OH AOCTYMeH TONbKO B TOM 610ke koaa (M BO BCEX BMIOXKEHHbLIX B Hero 6nokax), ans
KOTOPOro OH SBNSIETCS NOKasnbHbIM. BHe 3TOro 6noka 06beKT NpoCcTo He BUAEH.

PaccmoTpuM mipuMep oniuoHAIbHOTO CBA3bIBaHUS (JUCTUHT 8.14).

JNnctunr 8.14

1 /* nepemeHHaa OMUMOHANIBHOrO TUMA

2 C npefyCTaHOBJ/IEHHbIM 3HayeHuem */

3 var markCount: Int? = 8 8
4 // rnobanbHad KOHCTaHTa

5 wvar marks = 0@ (7}
6 // onpepeneHue Hanuyusa 3HayeHus

7 if var marks = markCount {

8 print("Bcero \(marks) oueHok") "Bcezo 8 oyeHok\n"
9 } else {

10 print("OueHku oTcyTcTBYWOT")

11}

12 marks 0
Koncoib:

Bcero 8 oueHok

HpI/I OIIIMNOHAJIbHOM CBsA3bIBAHWH, UCIIOJIb3YEMOM B OIlepaTope if, Ipo-
NCXOJUT aBTOMAaTHMYECKOE N3BJIcUeHE 3HAYCHUA HGPEMGHHOfI markCount,
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a TaK KaK OHO CYIIIECTBYET, IPOUCXOAUT MHUIMAIN3AIIUA ITUM 3HaYeHUEM
00BSIBIISIEMOIT TIEPEMEHHOIT marks.

OG6parure BHUMaHUE Ha TO, YTO MEPeMeHHast marks, CO3/[aHHAs BHE OTlepa-
TOpa YCJIOBUS, I OTHOMMEHHAs IlepeMeHHast marks, coO3/[aHHas B TIporiecce
OIIIIMOHATBHOTO CBA3bIBAHUS, — 9TO pa3Hble nepeMeHHble. [lepemennas,
co3/laBaeMasi Py OIIIOHATBHOM CBSI3BIBAHUH, JIOKAIBbHA JIJISI OIIEPaTO-
pa yCJI0BHUs, TO3TOMY MCTIOIB30BATh €€ MOKHO TOJIBKO BHYTPH JaHHOTO
oneparopa. [Ipu aToM T106aIbHAS TepeMeHHast marks He 3aTparuBaeTcs,
0 YeM HaM TOBOPUT BBIBOJL 3HAUEHUS 9TOM TIepEMEHHOI B KOHIIE JIMCTUHTA.

Ecsmi 661 B iepeMeHHOI markCount He CYIIECTBOBAJIO 3HAYCHMSI, TO YIIPaB-
JieHue 1eperio Obl K 610Ky else.

XOpouInM IIPUMEPOM HCII0JIB30BAHUS OIIIINOHATIBHOTO CBSI3bIBAHUS SIBJISI-
eTcs yiKe u3BecTHad HaM PYHKIUS Int(_:).

MPUMEYAHUE HanomHto, 4to dyHkums Int(_:) no BO3MOXHOCTM npeobpasyeT CTpo-
KOBbI NITEpPan B YACIO M BO3BPALLAET OMNLMOHabHbIA TMn Int?.

Beprewmcst k (harTe3uitHbIM prMepam. Bee st gpakoHos! Bee apakoHbr
mo6sT 30m0T0! TIpencraBbre, 4TO y BAC €CTh TPYTINA IPAKOHOB. Y 60Jb-
HIMHCTBA IPAKOHOB €CTh CBOH CYH/IYK C 30JI0TOM, M KOJIMYECTBO 30JI0THIX
MOHET B KaK/[OM 13 9THX CYyH/IYKOB pasHoe. B 1060l MOMEHT BpeMEHU BaM
HeoOXOIMMO 3HATh 0011ee KOJTMIECTBO MOHET BO Beell rpymie. BiesarmHo
K BaM TIOCTYTIAeT HOBBIH ipakoH. Bam HeoOGXoMMo HarmmcaTh Kojl, KOTOPBIil
OTIPEJICJIUT KOJTMUYECTBO MOHET B CYH/IyKe HOBOTO JIpaKOHA (eCJIH, KOHEUHO,
y HETO eCTh CYHAYK) U MPUOABUT UX K 00TIEMY KOJHUECTBY 3070Ta (JIHC-
tunr 8.15).

Jiuctunr 8.15

1 /* nepemeHHaa Tuna String,

2 copepxauwas KOJIMYECTBO 30/I0TbIX MOHET

3 B CyHAYKe HOBOro jpakoHa */

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

6 B KOTOpoil byaeT XpaHuUTbcCA obuee

7 KOJWYeCTBO MOHET y BCeX ApakoHoB */

8 var allCoinsCount = 1301 1 301
9 // npoBepsemM cylwecTBOBaHME 3Ha4veHus

16 if Int(coinsInNewChest) != nil{

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

13 print("Y HoBoro ApakoHa OTCyTCTBYyeT 30/0TO")

14 }
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B nannoMm cirygae pynaximst Int(_:) UCIIOTb3YETCS ABAXK/IBL:

O B IPOBEPSIEMOM YCJIOBUU olepartopa if mpu cpaBHeHUH ¢ nil 1mpeod-
Pa30BaHHOTO 3HaYEHNUS IepeMeHHON coinsInNewChest;

Q 1pH CA0KEHWH ¢ TIepeMeHHON allCoinsCount B Tese omeparopa if.

B pesyubrate mpoucxoaut GeciiesibHast TpaTa MpOIeCCOPHOTO BPEMEHH,
TaK KaK KOJ[ BBITIOJIHSIET OAHY U Ty sKe (PYHKIUIO ABaKAbl. MOKHO M3-
Gexarhb 9TOro, 3apaHee CO3/aB IEPEMEHHYI0, B KOTOPYIO OYeT U3BJIe4eHO
3HaUeHIe OMIIMOHANA. [JaHHYIO TepeMEeHHY 0 He0OXOANMO MCIIOIb30BaTh
B 060HX cJydasix BMECTO BbI3oBa GyHKIMU Int(_:). [Ipumep nokasan
B uctunre 8.16.

JNluctmur 8.16

/* nepemeHHaa Tuna String,
cofepxawan KONMYeCTBO 30/10TbIX MOHET
B CYHAYKe HOBOro jpakoHa */
var coinsInNewChest = "140" "140"
/* nepemeHHaa Tuna Int,
B KOTOpPO byAeT XpaHUTbCA oblee
KONMYeCTBO MOHET Yy BCeX ApaKoHOoB */
var allCoinsCount = 1301 1 301
/* un3Bnekaem 3HayeHue onuuoHana
B HOBYW nepemeHHyw */
var coins = Int(coinsInNewChest) 140
/* npoBepsieM CylWleCTBOBaHWE 3HaYeHUs
C MCNo/sb30BaHWEM CO3[aHHOW nepemeHHon */
if coins != nil{
allCoinsCount += coins! 1 441
} else {
17 print("Y HoBoro pgpakoHa OTCyTCTBYyeT 30/10TO")
18 }

WoONGOAUANWNR

R RRRRRR
AU NhWNRO

HecMmoTpst Ha TO 4TO NTpUBEIEHHBIN KO/I B TIOJTHOW Mepe PeliaeT MoCcTaBJIeH-
HYIO 33/1a4y, Y HETO eCTh OJINH HEJI0CTATOK: CO3/TaHHas IepeMeHHad coins
GyJIeT CyIecTBOBaTh (2 3HAYNT, U 3AHUMATh OTEPATHBHYO MAMSITh) JakKe
mocJie 3aBepiieHust paboThl YCJOBHOTO OMEPaTopa, XOTS TOra AaHHas
nepeMeHHad yKe He HyKHa.

ITpu porpaMMUPOBAHUN BBI JOJGKHBI BCEMU JIOCTYITHBIMU CIIOCOOAMM
n36eraTh HeCToIe3HOTO PACXOMOBAHUS PECYPCOB KOMIBIOTEPA, K KOTOPHIM
OTHOCHUTCSI U ITPOLIECCOPHOE BpeMs, U ITaMsITh.

Jlist Toro uTo6bI U36EKATh PACXOA0BAHUS TTAMSITH, MOKHO MCIIOJIb30BaTh
OTIIIOHAJIBHOE CBSI3BIBAHNE, TaK KAaK MOCJIE BBITTOJHEHNS OIlepaTopa yCcIo-
BUS CO3JIaHHAST TIPY CBSI3BIBAHUM TT€PEMEHHAST aBTOMATHYECKU YIATNUTCS
(suctunr 8.17).
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JNiuctmur 8.17

WoONGAUANWNR

/* nepemeHHasa Tuna String,

copepxawas KoAM4eCcTBO 30M0TbIX MOHET

B CYHAYKe HOBOro gpakoHa */

var coinsInNewChest = "140" "140"
/* nepemeHHaa Tuna Int,

B KOTOpOW byneT XpaHUTbCA obuee

KONNYeCTBO MOHET Yy BCeX ApaKoHOB */

var allCoinsCount = 1301 1 301
/* npoBepsAeM cyleCcTBOBaHWE 3Ha4yeHuA

16 C WCnoNb30BaHUEM OMUMOHANBLHOIO CBA3bIBaHUA */

11 if var coins = Int(coinsInNewChest){

12 allCoinsCount += coins 1 441
13 } else {

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

15 }

Takum 06pazoM, Mbl H30aBUJIKCH OT MOBTOPHOTO BbI30Ba (YHKIIMI 1 pac-
XO/IOBAHUS ONEPATUBHON MaMATH, MOJYYUB KPACUBBIN U ONITUMU3UPO-
BaHHBIN KOJ. B manHOM nipuMepe BbI, BEPOSITHO, HE ONIYTUTE yBeJande-
HUS CKOPOCTH paboThI TPOrPaMMBbI, HO MPH pa3padoTKe Ha si3bike Swift
6oJiee CIOMKHBIX IIPUIOKEHUN A MOOUIBHBIX WU CTAIMOHAPHBIX
YCTPOMCTB AAHHBIN TTO/IXO0/T TTO3BOJIUT BaM T0JIy4aTh BIIOJIHE OIyTHMbIe

PE3yJIbTaTHI.

3apaHue

1. Cospnaiite 1ceBioHuM THIA String ¢ umenem Text.

2. OObsBUTE TP KOHCTAHTHI THIA Text. S3HAUEHUS IBYX KOHCTAHT
JIOJIAKHBI COCTOATH TOJIBKO 13 P, TpeTheit — 13 udp u OYKB.

3. V3 Bcex Tpex KOHCTAHT HAWUTE Te, KOTOPbIE COCTOSIT TOJIBKO U3
1P, U BbIBEAUTE UX HA KOHCOJIb. 71t IpeobpasoBaHmst CTPOKI
B UHCJIO UCTIOJIb3YHTE (PyHKIMIO Int(_:).

4. CospaiiTe mCeBAOHUM JJg Tuia (numberOne: Text?,
numberTwo: Text?)? ¢ uMmeHeM TupleType. /[aHHBIN TUTT ABJISI-
eTCsT ONMIIMOHATBHBIM U TAK/KE COAEPKUT B ceOe OIMIHOHATbHbIE
3HAYEHUSI.

5. Cospnaiite Tpu repeMeHHbIe TUIA TupleType, comepsKaniue cie-
nyforye sHaveHus: ("190", "67"), ("100", nil), ("-65", "70").

6. BbiBennTe 3Hau€HUs AJIEMEHTOB T€X KOPTEKEH, B KOTOPHIX HU

O/IUH 13 3JIEMEHTOB HE MHUITNAJIN3UPOBAH KaK nil.
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8.3. OnepaTtop paHHero Bbixoaa guard

Ormieparop guard Ha3bIBACTCS 0NEPAMOPOM painezo gvixoda. I1opobHo ore-
paropy if, OH IpOBepsieT UCTUHHOCTD MEPEIAHHOTO eMy yesioBus. OTimare
€ro B TOM, YTO OH BBITIOJHSET GJIOK KO/Ia, PACHOJIOKEHHbI B (DUTYPHBIX
cKko6GKaX, TOJIBKO B TOM CJIydae, eCJii yCJOBHe BEPHYJIO 3HaYeHue false.

CUHTAKCUC

guard yTtBepxaeHue else {
// Teno onepaTtopa

}

Mocne koueBoro cosa guard creayeT HEKOTOPOE MPOBepsieMoe yTBepxaeHue. Eciu
yTBEpPXAEHME BO3BPaLLIAET true, TO TENo onepaTopa UrHOPUPYETCS U ynpasreHue rnepe-
XOAWT CrieaytolieMy 3a guard koay.

Ecnu yTBepaeHve Bo3BpaLllaeT false, To BbINOMHSETCS KOA BHYTPU Tesia onepaTopa.

BHMUMAHME [1ns gaHHOro onepatopa CywecTByeT OorpaHu4yeHue: ero Teno AO0/MKHO
cofepxaTb OZMH M3 CrieaytoLmx onepaTopoB — return, break, continue, throw (Hu oguH
13 HUX A0 HacTOSILLEro MOMEHTa €eLle He pacCMaTpUBasCS).

C IpuMepaMi UCIIOJb30BaHUA ITAHHOTO OllepaTOpa Mbl ITIO3HAKOMUMCA
B CJIEeIYIOIUX TJlaBaX.

8.4. Onepatop BeTBMeHMs switch

B HEKOTOPBIX CUTYAIHSIX HEOOXOAUMO PEATH30BATH OOJBIIOE KOJIMIECTBO
Pa3JIMYHbBIX BAPUAHTOB BBIIIOJHEHNS KOJIa B 3aBUCUMOCTH OT BO3MOKHO-
ro 3HaueHud napamerpa. KonedHo xe, /1711 9TOT0 MOKHO MCIOJIb30BATh
PACIIUPEHHBII CHHTAKCHUC ofepaTopa if, MHOTOKPATHO MOBTOPSIst GJIOKU
else-if. OqHAKO TOXOOHBIH MOAXO/I BHOCUT HEPA30ePUXy B KO U TI0ITOMY
SABJFETCS MJI0X0N MPAKTUKOHN mporpaMMupoBanus. s pernienus aToi
3ajgaun B Swift cyiecTByer onepatop BeTBJIeHUs switch, HO3BOJISAIONINI,
KaK 1 if, B 3aBUCKMOCTH OT 3HAYEHUSI TTEPETAHHOTO BBIPAKEHUS BLIOPATH
COOTBETCTBYIONMUI 610K Kozta. OCHOBHOE OTJIMYME B TOM, 4TO switch paer
BO3MOKHOCTB Pad0OTaTh HE TOJBKO C JIOTHUECKUM THIIOM JaHHbIX. OH MO-
JKET IIPUHUMATD JIJI TPOBEPKU ITapaMeTp IIPON3BOJIbHOTO TUIIA.

CuHTakcuc onepaTopa switch

Paccmotrpenune oneparopa switch HayHeM ¢ mpuMepa UCIOJIb30BAHUA
KOHCTPYKIMK if-else /11 GOJIBIIOrO KOJIMYECTBA BOSMOKHBIX BADHMAHTOB
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(smuctunr 8.18). /lanHbIl KO/ BBIBOJIUT HA KOHCOJIb OTIPE/IETIEHHBIN TEKCT
B 3aBUCUMOCTHU OT OILIEHKH, NOJIYYEHHOU YUEHUKOM.

Jiuctmur 8.18

1 /* nepemeHHas Tuna Int

2 COAepXUT OLEeHKY, MONyYeHHyH

3 nonb3oBaTenem */

4 var userMark = 4

5 /* ucnonb3yem KOHCTpykuuw if-else

6 [AnA onpejeneHUA 3HayeHuA

7 nepemeHHoW userMark u BbiBOAa

8 Heobxoaumoro TekcTta */

9 if userMark == 1 {

10 print("EauHuua Ha sk3ameHe! 3To yxacHo!™)

11 } else if userMark == 2 {

12 print("C ABoiiko# Tbl OoCTaHewbCcs Ha BTopoil roa!™)
13 } else if userMark == 3 {

14 print("Tbl nnoxo y4un maTepuan B 3Tom roay!")

15 } else if userMark == 4 {

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

17 } else if userMark == 5 {

18 print("becnnaTHoe MecTo B yHuBepcuTeTe Tebe obecrneyeHo!")
19 }

Koncous:

Hennoxo, HO Morno 6biTb U nyyue

Jliist morcka HeoOXOAUMOro COO0IIeHUs onepaTop if Iocae0BaTelbHO
IPOXO/IAT TI0 KAKJIOMY M3 YKa3aHHBIX YCJIOBUIA, TOKA HE HAWJIET TO, KOTO-
poe Bo3Bpalaer true.

Hecmorpst Ha To 4TO aTa mporpamMma paboTaeT KOPPEKTHO, Jydlle Hc-
M0JIb30BATh OMEPATOP BETBJIEHUS switch, TTO3BOMSIONINI BBITTOJTHUTD TY
JKe CaMyI0 OTePAIlHio, HO KOJI TIPH ATOM TOJIydaeTcst ojiee YnTadebHbIM
¥ NTPO3PAYHBIM.

CUHTAKCUC

switch npoBepsemoe_sbipaxeHue {
case 3HayeHwuel:
koal
case 3HayeHue2, 3Ha4yeHue3:
Koa2

case 3Ha4veHueM:
break
default:
KoaN
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OnepaTtop switch, Takke Ha3blBaeMbI KOHCTPYKUMEN switch-case, nocne BblUMCIEHMS
nepeaaHHoro BblpaXXeHUS MPOU3BOAUT MOWUCK MOSTYYEHHOMO 3HAYeHUsI CPean YKa3aHHbIX
nocne K/4eBbIX C/I0B case.

KonnyecTtBo 6/10K0B case MOXET 6bITb MPOM3BOSIbHLIM. MOC/E KaXAOrO K/HOYEBOMO C/I0Ba
case MOXET 6bITb YKa3aHo /l060€e KONIMYECTBO 3HaYEHWI, KOTOpblE OTAENSAOTCA APYr OT
Apyra 3ansTbiMU. YKa3aHus Ha 3HaYeHUs 3aKaH4MBalOTCS CMMBOJIOM ABOETOUMSI, MOCie
KOTOPOro crneayeT 670K UCMOSHAEMOro Koaa.

B 3aBMCMMOCTM OT MCKOMOTO 3HA4Y€eHWs BbIGUpaeTCsi COOTBETCTBYIOLMIA 610K case U Bbl-
MOSHSETCS KOf, HaXOAsLWMICS B 3TOM 6roke.

MpeanonoXxuM, YTo NPOBEPSIEMOE BbIpaXXEHWE BEPHY/O 3HAYeHWe, COOTBETCTBYOLLEE
3HayeHuto 1. B 3TOM cnyyae NpoucxoauT BbiNosIHEHWE nepBoro 61oka kopa. Ecim Hu
OAMH U3 OMEepaTopoB Case He MMEET COBMAAEHMs! C UCKOMbIM 3HAYEHMEM, TO BbIMOSIHSI-
etcs N-i 60K Kofia, HaxoaaLwwmincsa nocne Kn4vesoro cnosa default. [JaHHoe knoyeBoe
C/TIOBO COAEPXKMUT KOZ, BbINMOJSIHAEMbIN B TOM Cllyyae, KOrAa He HalAEHO HY OHOro CoBMa-
neHusi B 6nokax case. OH nopobeH onepaTtopy else B kOHCTpyKuuK if-else.

Bnok default nomxeH Bcerga pacnonaratbCs NOCNEAHUM B KOHCTPYKLUMM switch-case.

Teno KoHCTpyKumK switch-case obpamnsierca hurypHbiMmM cKobkamm TOYHO Tak Xe, Kak
B KOHCTPYKUWMK if-else 0bpamnsanuce oTaensHble 6110ku Koaa.

B KOHLe kaxaoro 6510ka case HET HeObX0AMMOCTM CTaBUTb onepaTtop break, kak 3Toro
TpebytoT Apyrue s3biki NPOrpaMMMpoBaHkst. [aHHbIN ornepaTop CTaBUTCS TObKO B TOM
cnyyae, ecnm 6ok case unum default He coaepXXMT BLIMOMHSEMOro Koaa.

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

MPUMEYAHME KoHcTpyKuus switch-case fomkHa 6biTb MCHEpMbIBALOLLEN, TO ECTb CO-
AepxaTb MHpopMaLmMio 060 BCEX BO3MOXHbIX 3HAYEHWUSIX MPOBEPSIEMOro NapaMeTpa. 3To
obecrneynBaeTca B TOM Yncie HannumeM 6roka default. ECnv iaHHbI 650K HE 10/TKEH
cofepXaTb HWKAKOro MCMOSHSEMOro KOAa, TO MPOCTO PacrofiokuTe B HEM OrnepaTop
break.

[Tepenmiiiem TporpamMmy MTPOBEPKH OIEHKHW YYEHUKA C UCIIOJTb30BAaHUEM
KOHCTPYKIIUM switch-case (qucrtunr 8.19).

Jiuctuur 8.19

/* nepemeHHaa Tuna Int
COLEPXUT OLEHKY, MONYYEHHYH
nonbsoBatenem */
var userMark = 4
/* ncnonb3lyem KOHCTpyKuukw switch-case
ANS onpefeneHua 3HayeHus
nepemeHHoi userMark u BbiBoAa
HeobxoaumMoro TekcTa */
switch userMark {

(7 case 1:

1 print("EAaMHMua Ha >Sk3ameHe! 3To yxacHo!")

R RLOVLONGAOAUVANWNR
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12 case 2:

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

15 print("Tel naoxo yuun maTepuan B 3Tom roay!™)

16 case 4:

17 print("Hennoxo, Ho Morno 6bITb M ny4dwe")

18 case 5:

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

21 break

22 %}

Koncoun:

Hennoxo, HO Morno 6biTb U ny4uwe

OrnepaTop switch mosrydyaer 3HaUeHUE TTePEIAHHON B HETO TIepEeMEHHOI
userMark U TTOCJTEIOBATENHLHO TIPOBEPSIET KAKALIN OJI0K case B MTOMCKAX
COBIIQIAIOIEr0 3HAYCHML.

Kax BbI MOkeTe BULETh, KOHCTPYKIIUS switch-case geiicTBUTENBHO cl1e-
J1asa Kozl 6osiee ynTabe bHbBIM.

Omepatop switch B Swift sSIBIsSIETCS OIHIM 13 CAMBIX COBEPIIEHHBIX Cpe-
I TOJOGHBIX OTEPATOPOB SI3BIKOB MPOTPaMMHUPOBaHUs. Ero MOKHO Hc-
TOJTH30BATh JIJIST JIIOOBIX THITOB TAHHBIX, 0GBEKTOB 1 aske KopTeskeit. O
TIpe/IOCTaBIISIET MONCTHHE 3aMedaTeTbHble BOSMOKHOCTH JIJIS CO3/[aHUS
koza. Hamprmep, 9ToOBI yKa3aTh cpa3y Ha MHOKECTBO YMCTOBBIX 3HAUE-
HUIT, B KAUeCTBe 3HAYEHUST B OJIOKAX case MOJKHO UCIOJIb30BaTh OMIEPATOPBI
JIMaTIa30Ha UM OTIepaTopbl yeaoBuii (ucTuHr 8.20).

Jluctuur 8.20

1 /* nepemeHHas Tuna Int

2 COLEpPXUT OUEHKY, MOoJlyYeHHyt

3 nonb3oBaTenem */

4 var userMark = 4

5 // npoBepka 3HayeHMA C MCMNONb30OBaHWEM AManasoHa

6 switch userMark {

7 case 1..<3:

8 print("3k3ameH He cpaH!")

9 case 3...5:

10 print("3k3ameH cpaH!")

11 default:

12 assert(false, "OueHka \(userMark) BHe AOCTYMHOToO
AvanazoHa")

13}

Komncob:

SK3aMeH cpaaH!
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Crpoka "3k3ameH He caaH! " BBIBOAUTCS HA KOHCOJIb IIPU YCJIOBUH, UTO TIPO-
BepsieMoe 3HaueHre B riepeMeHHoi userMark paBuo 1 uiu 2. B octasbHbIx
CJIy4asiX BbIBOJIUTCS CTPOKA "IK3aMeH caaH! ™.

Biiok default mo3BosigeT u3bekathb oImnOKH, ecn B/[PYT OLIEHKA OKAKETCHI
BHe auamasona 1. . .5. OH mpepbIBaeT BHITIOTHEHNE TTPOTPAMMEI, coob1mas,
YTO 3HAUEHUE TTIePEMEHHOM userMark ommbOYHO.

KntoueBoe cnoso fallthrough

Kax oTMeuanoch paree, TocJie BBITOTHEHHST KOJIA, PACTIONOKEHHOTO B 6J10-
Ke case, IIPOMCXOJIUT 3aBepliieHre paboThl KOHCTPYKIMU switch-case. Of-
HaKO B HEKOTOPBIX CIIy4asix TpeGYeTCs He 3aBepIIaTh paboTy KOHCTPYKIIUH
switch-case, a IepeiiTu K BBIITOJHEHIIO KOJIA B CJIeyIonieM OJIOKe case.
Jlist 9T0TO B KOHIE 6JI0Ka case yKasbIBAeTCs KII0UeBoe cJIoBO fallthrough
(smucrtunr 8.21). [IpencraBbre, 4TO CYIMIECTBYET TPU YPOBHSA TOTOBHOCTH
K upe3BbIuaiinbiM cutyaruam: A, b u B. Kaxzgas crenens npegycmaTtpu-
BaeT BBHITIOJIHEHNE Psi/la MEPOTIPUATHHN, TPUYEM KaKIbIN TOCTeAYIOTINN
YPOBEHb BKJIIOYAET B cehst MEPOIIPUATHS IPEIBIAYINX YPOBHEiT. B 3aBu-
CHMOCTH OT MIEPEJAHHOTO YPOBHSI HEOOXOAUMO BBIBECTH Ha KOHCOJIb BCE
npejHasHadeHHbIe [JIs BBIIOJAHEeHU MepolipusaTr. [Ipu aTom MunuMain-
HBII YPOBEHB TOTOBHOCTH — 9T0 B, MakcuMasibHbIil — A (BKJIIOUYaeT B ce0st
MeporipusaTus yposaeil B u b).

Jinctuur 8.21

/* nepemeHHaa Tuna Character
2  COAepXuUT ypoBeHb
3 roToBHOCTM */

4 var level: Character = "B"

5 // onpepeneHve ypoBHA FOTOBHOCTM
6 switch level {
7
8

9

case "A":
print ("BbikN4YNTE BCe 3dnekTpuyeckue npubopsl ")
fallthrough
10 case "B":
11 print("3akpbiTb BXOAHble ABepu M OKHa ")
12 fallthrough
13 case "B"
14 print("CobnwpaTe crnokoicTBHe™)
15 default:
16 break
17 3}
Koncous:

3aKpbiTb BXOAHbIE ABEPU M OKHa
CobngaTb criokoicTeue
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[Ipu 3navennu "B" nepeMeHHON level Ha KOHCOJIb BBIBOJISITCS CTPOKH,
COOTBETCTBYIOIME 3HaYeHuAM "b" 1 "B", TO €CTb KOr/ja IIporpaMma BCTpe-
YJaeT KJIo4yeBoe caI0BO fallthrough, oHa epexoanT K BBITIOJHEHUIO KO/,
COOTBETCTBYIOIIEro 3Ha4YeHu1o "B".

KnioueBoe cnoso where

C nomolibio 6JI0K0B case BbI OIIPEEIsieTe BO3MOKHbIE 3HAYEHUS, KOTOPbIE
MOJKET IIPUHATH BhIpaxenue. B ogHoM GJI0Ke case MOKHO OIPELENNUTD
Jlaske HeCKOJIbKO BO3MOKHBIX 3Hauenuit. Onnako Swift mossosisier B npeje-
JIaX OZIHOro OJI0KA case yKa3aTh He TOJbKO Ha 3HAYEHUE PACCMATPUBAEMOIO
HapameTpa, Ho U Ha 3aBUCUMOCTbD OT KaKOro-1n00 ycoBust. JJaHHbIN (yHK-
[IIOHAJI PEAT3YEeTCs ¢ IIOMOLIBIO KJII0YEBOro ¢JI0Ba where B GJIOKe case.

Paccmotpum ipumep. Ilyctnb B BalieM 3arome ¢ [pakoHaMu €CTb TPU pas-
Hble TLTOMAIKI. BaM He0OX0MMMO pacTpeIeNsITh MOCTYMAIONINX PAKOHOB
MEX/Ly IJIONA/IKaMK B 3aBUCUMOCTH OT UX IIBeTa U Beca 10 CJIeLyIoNuM
MpaBUJIAM:

QO 3aroH 1: 3ejieHble IPAKOHBI BECOM MeHee 2 TOHH;
QO 3aroH 2: KpacHbIE JIPAKOHBI BECOM MeHee 2 TOHH;
Q 3aroH 3: 3eJieHbIe M KPACHBIE IPAKOHBI BECOM OT 2 TOHH.

311ech UCIIOJIb3YIOTCS JIBa PA3JINYHbBIX ITapaMeTpa (1IBeT 1 Bec) /LIS oIpe-
nesieHust Homepa 3arosa. [Ipu aTom switch MOXKeT IPUHSATD /711 TIPOBEPKA
TOJIBKO OJITH U3 HUX.

JL7st petttenst Tpo6GIeMbl MOSKHO, KOHEYHO, HCTIOIB30BATh KOHCTPYKITHIO if-
else, MPOBEPSIONILYIO I[BET, B KAYKIO 13 BETBEI KOTOPOIT CO3/IATh KOHCTPYK-
1nu switch-case /g npoBepku Beca. Ho mauHbIi 0X0 — 1710Xasd Tpak-
THKA TPOTPAMMIPOBAHIS, TaK KaK €CTh H0Jiee COBEPITEHHDIN 1 YAOOHDII
crocob. JIyis1 pertieHyst BO3HUKIIEH POOJIEMBI CO3IAINM OJIHY KOHCTPYKITHIO
switch-case 1 HCTIOIB3YEM KIIIOUEBOE CJIOBO where (JcTuHT 8.22).

Jinctmur 8.22

/* nepemeHHasa Tuna Float

COAEpPXUT Bec ApakoHa */

var dragonWeight: Float = 2.4

/* nepemeHHasa Tuna Float

COAEpPXUT Bec ApakoHa */

var dragonColor = "3eneHbin"

// onpepeneHne 3aroHa AN MOCTYNUBIEro ApakoHa
switch dragonColor {

case "3enenbin" where dragonWeight < 2:

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

WoONGAULANWNR
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11 case "kpacHbii" where dragonWeight < 2:

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

13 case "3eneHbit", "kpacHbii" where dragonWeight >= 2:
14 print("MomecTuTe ApakoHa B 3aroH 3")

15 default:

16 break

17 3}

Koncous:

MlomecTuTe ApakoHa B 3aroH 3

KiroueBoe ¢10Bo where cTaBuUTCS B 6JIOK€ case I10CJie IMepevyrcaeHnsa 3Ha-
'-IeHPIfI, 3a HUM CJIE€YET JIOTUYECKOE BbIPpAasKECHNE, KOTOPOE MOJIKHO BEPHYTH
true uu false.

Kox B 6J10Ke case BBITIOJIHSIETCS], KOT/Ia HAWAEHO COBIA/AIONIEe 3HAYEHIE
U ycJioBUE where BEepHYJIO true.

C noMouIbIo KJII0YEBOIO CJI0BA where Bbl MOYKeTe TaKKe yKa3blBaTb Ha
3HaueHUe TIPOBEPAEMOro B oriepatope switch mapamerpa. B atom ciryyae
BMECTO 3Ha4eHUs1 GJIOKA case UCIOIb3YITe yiKe 3HAKOMBIN BaM CHMBOJI
HIKHETO O TYePKUBAHMS.

[lepenmiiem pUBeIeHHBIIN paHee TPUMep JJIsI IPOBEPKH OIIEHKH MTOJIB30-
Baresig (uctunr 8.23).

Jinctuur 8.23

1 var userMark = 4
2 switch userMark {

3 case _ where userMark>1 && userMark<3:

4 print("dk3ameH He cpaH!")

5 case _ where userMark >= 3:

6 print("3dk3ameH cpaH!")

7 default:

8 assert(false, "Ouenka \(userMark) BHe gocTynHoro guanasoHa")
9 }

Koncob:

JK3ameH cpaaH!

SILCCIJ MbI HE YKa3bIBA€M 3HaUY€HUE ITTOCJIE KJII0YEBOTO CJI0Ba case, a BMECTO
HETO CTaBUM CUMBOJI ITPOITYCKa HUJKHETO IMOJAYEPKUBAHNA, ITIO9TOMY IIPO-
BEPSAETCA JIMIIb ITEpe/IlaHHOE TI0CJIE where ycaoBue.

KopTexxu B onepaTtope switch

BosmosxkroCcTH omepatopa switch He 3aKaHUMBAIOTCS MCIIOJIH30BAHUEM
PaccMOTPEHHBIX OTIEPATOPOB U KJIOUEBBIX CJI0B. PaHee BBI yiKe TT03HAKO-
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MUJIMCh € KOPTesKaMu, 0J1arogapst KOTOPhIM 3HAUUTEIbHO IIOBBIIIAETCS
(D GeKTUBHOCTh pabOThl CO 3HAYECHUAMU PAa3/IMUHBIX THIIOB. SWift yme-
eT MCII0JIb30BaTh KOPTEKU B KaueCcTBe MePelaBaeMoro B KOHCTPYKIIUIO
switch-case mapamerpa. IIpu aToM HcKOMOE 3HaU€eHME B OJIOKE case HEOO-
XO/JIMMO YKa3bIBaTh TOUHO TaK e, KaK IUIIeTCs 3HaYeHHE CaMOr0 KOPTexKa,
TO €CTh B CKOOKAX, I7I€ 3JIEMEHTBI Pas/IeIeHbI 3arsThiMu, Kaskblii sieMeHT
KOPTEsKa MOKET ObITh IIPOBEPEH € IIOMOILBIO IIPOM3BOILHOIO 3HAUYEHUS WU
JIMATa30Ha 3HAUEHUIL. JIOTIOHUTEIBHO JIJIST TIPOITYCKa 9JIEMEHTA MOKHO KC-
I0JIb30BaTh CUMBOJI HUKHETO TI0{YePKIBaHMsI Ha MeCTe J1I000ro dJIeMeHTa.

Bepuemcs k mpumepy ¢ ApakoHaMHU. B HeM 3HaueHUs MepeMeHHbIX
dragonColor u dragonWeight GbLIN pasje/ieHbl, TOATOMY TIPUXOAIIOCH
HCIOJIb30BATh KJII0UYEBOE CJI0BO where JiIg BBIBO/IA HEOOXOANMOTO TEKCTA.
O/HAKO 9T NepeMEHHbIE MOKHO OOBEJUHUTD B KOPTEK U IIPOBEPUTD CO-
BMeCTHO (JUCTUHT 8.24).

Nuctuur 8.24

1 /* kopTex Tuna (String, Float)

2 copoepxuT UBeT M Bec ApakoHa */

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

4 // onpepeneHue 3aroHa Ans NOCTYNUBWErO APaKOHA

5 switch dragonCharacteristic {

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

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

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

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

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

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

12 default:

13 print("[ApakoH C HeuW3BeCTHbIMM MapameTpamu™)

14 }

Koncomnb:

MomecTuTe ApakoHa B 3aroH 3

KimoueBoe c/toBo case Toxke MOKET COZIEPKATHh HECKOJBKO 3HAYEHU I
KOpTeiKa, Mepevync/idgdeMblX yepes 3allidATy10, KaK U 3Ha4YeHUA OTAeJIbHbIX
ImapaMeTpoOB.

Jliist Toro 4TOOBI HANTH BCEX JAPAKOHOB € BeCOM GoJiee 2 TOHH, HaM TIPU-
IIJI0Ch UTHOPUPOBATH BTOPOH 3JIeMEHT KOpTeXa (€ TOMONIBI0 CUMBOJIA
HUKHETO TIOJJYePKUBAHNA) U IIePEHOCUTD IIPOBEPKY €ro 3HAYeHUs B yC-
JoBue where.

Jlist Toro 4to6b aGCTParupoOBaThCS B JAHHOM TIPHMEPE OT UMEHH MepeiaH-
HOTO B 01IepaTop switch napamerpa, MOKHO UCIIOJIb30BATh 3aMeyaTe/bHbII
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IIpUeM, Ha3bIBaeMBIil c@si3vl8anuem snaueruil (110 AaHATOTUY C OTIIIUOHATb-
HBIM CBS3bIBAHUEM ).

CyTb ero B ToM, 4TOObI 0OBABUTH HOBYIO IEPEMEHHYIO WM KOHCTaHTY
U B aBTOMATHYECKOM PEKMUME MHUIMAJN3UPOBATH €€ 3HAUYCHUEM MPO-
BepseMOoro mmapamerpa (UIu dJIeMeHTa IPOBEPSEMOro mapaMeTpa) st
ero IPOBEPKH C IIOMOLIbIO KJII0UeBOro cjaoBa where. IIpumep npusenex
B iuctunre 8.25.

JNuctunr 8.25

1 /* kopTex Tuna (String, Int)

2 copoepxuT UBeT M Bec ApakoHa */

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

4 // onpepeneHve 3aroHa AnA MOCTYNUBLEro ApakoHa

5 switch dragonCharacteristic {

6 case ("seneHbit", 0..<2):

7 print("MomecTnTe apakoHa B 3aroH 1")

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

9 print("MomecTnTe apakoHa B 3aroH 2")

10 case ("3enenwbit", let weight) where weight >= 2:
11 print("MomecTuTe ApakoHa B 3aroH 3")

12 case ("kpacHwii", let weight) where weight >= 2:
13 print("MomecTuTe ApakoHa B 3aroH 3")

14 default:

15 print("[ApakoH C HeuW3BeCTHbIMM MapameTpamu™)
16 }

Koncoub:

llomecTuTe ApakoHa B 3aroH 3

Jlnst Toro uto6nr 06paboraTh 00a BapuanTa /s GOJIbLIMX APAKOHOB (Mac-
coii 6osiee 2 TOHH), HEOOXOAMMO CO3/IaTh JBa OTAEIbHBIX OJIOKa case:
TIePBBIIT 7T 3€I€HOTO I[BETa, BTOPOI — /IS KPAaCHOTO. ITO CBA3aHO C TEM,
uto Swift 3a1peraeT cBA3bIBATL OUH U TOT KE 3JIEMEHT [IPU HECKOJIbKUX
3HAUEHUSX B omiepaTope case. /[pyruMu cioBamu, CAeayIONIUN KO BbI-
30BET OIIHOKY:

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

HOSTOMy HeO6XOI[I/IMO Pa3ieJINTh 0ba BapuraHTa Ha /IBa OT/I€JIbHbIX 6J10Ka
case.

JlaHHbIH c1TOCO6, TP KOTOPOM COBTIAIAIONIHE YCIOBUST PA3IeTIOTCS Ha
OT/IeTbHbIE GTOKU case, IOCTYIIEH TOJIBKO B TOM CJTy9ae, KOT/Ia KOJMYECTBO
3HAYEHUN 2JIEMEHTA, N3-32 KOTOPOTO MPOUCXONT Pa3fie/icHe, HEBEJTUKO.
Opnako mpezacTaBsTe, 4TO y Bac 5—10 pasjnvHbIX BAPUAHTOB PACI[BETKU
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ApakoHa. B TakoM cilydae KOJIMYeCTBO OJIOKOB case CTAHET CJAUIIKOM
OOJIBIIINM.

Jlnist petntenust mpobIeMbl BCe BO3MOKHBIE 3HAYEHUST HJIEMEHTA MOKHO
O00BEAMHUTD B MEPEMEHHYIO-MHOKECTBO, a MIPY CBA3BIBAHUM 3HAYECHUI
HCITOJTh30BATh KOPTEX 1eUKOoM (JincThHT 8.26).

Jiuctuur 8.26

1 /* kopTex Tuna (String, Int)

2 copepxuT UBeT M Bec ApakoHa */

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

4 // onpepeneHue 3aroHa Ans MOCTYNUBWErO APaKOHA

5 switch dragonCharacteristic {

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

7 print("MomecTnTe apakoHa B 3aroH 1")

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

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

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

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

12 default:

13 print("JpakoH C Heu3BeCTHbMM NapameTpamu™)

14 }

Koncomnb:

MomecTuTe ApakoHa B 3aroH 3

[t TOrO Y4TOOBI IIPUMEHUTD CBI3bIBAHKE 3HAYEHWIT /I BCEX DJIEMEHTOB
MaccuBa, HeoOX0AUMO TI0cJIe oriepaTopa let (Wi var) B cKOOKax yKasaTbh
uMeHa 00bSIB/IAEMBIX JIOKAIbHbIX IIAPAMETPOB, KOTOPble Oy YT MHULMATIN-
3UPOBAHbBI 3HAYCHUAME KOpTesxka. [Tociie aToTo, Kak 1 py CBSI3BIBAHUH OT-
JIeJIbHBIX 3HAUEHWI, TIOCJIE KITI0YEBOTO CJI0BA Where YKa3bIBAIOTCS YCIOBHUS,
IIPU KOTOPBIX OY/IeT BBIIOJIHEH KO/ 13 OJI0Ka case.

MaccuBbl 10J0OHBI PACCMOTPEHHOMY paHee THILY JaHHbIX String, KOTO-
PBII COEPKUT B cebe KOJIEKIUIO 3JIeMeHTOB (CUMBOJIOB). Maccus ke
He MPOCTO COAEPIKUT B cebe KOJUIEKIINIO 2JIEMEHTOB KaK OIHY U3 CBOMX
XapaKTepUCTUK, a HEIIOCPEICTBEHHO ABJsIeTcd 3ToU Kosneknueit. [loa-
poGHee 0 MacCuBaXx BbI y3HAETe B CJIEAYIOIIEH TJIaBe.

OmnucaHHbIe B 9TO¥I IVIaBe IPUEMbI OTKPBIBAIOT IIPOCTO (haHTACTUYECKHUE
BO3MOYKHOCTH B pazpaborke mporpamMM. O APYyTUX OYEHD MOJE3HBIX
criocobax MpUMeEHEHUs! orepaTopa switch B y3HaeTe MpH OMUCAHUT
[ePeYnCIeHIi. A JIJIs 3aBePIIEHUsI TEMbI BBIIIOJTHUTE CAMOCTOSITEIbHY O
pabory.
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3apaHue

1. Omnpenenure rceBoHNM Operation THITy KOpPTEXa, COEPKa-
EeMy TPU 9JIEMEHTA CO CJAEeAYIONUMU NMeHaMu: operandOne,
operandTwo, operation.

ITepsble gBa — 5TO YKC/IA ¢ JIaBakoiell Toukoit. OHu GyIyT comep-
JKaTh OTIePAH/IbI JIJIs BBIIIOJIHAEMON Ollepaliuu.

TpeTuii 9J1eMEHT — CTPOKOBOE 3HayeHue Tuia Character. OHo Oy-
JIET COZIepKaTh yKa3aTesb Ha TIPOBOAMMYTO orepannio. Becero moxer
OBITh YeThIpe BUIA OTIEPAINiL: +, -, *, /.

2. CospaiiTe KOHCTAHTY THIla Operation 1 3alI0JHUTE 3HAYEHUS ee
HIIEMEHTOB MTPOU3BOJIBHBIM 06pa3oM, Harmpumep (3.1, 33, "+"

3. Hcuonb3yst KOHCTPYKIMIO switch-case, BBIYUCAUTE 3HAYCHIE
onepanym, yKasaHHOW B 9JIEMEHTE operation CO3aHHOIO KOP-
Teska JJIs OIlePaH/i0B B €ro IIEPBbIX ABYX ajeMenTax. Oneparop
switch Z0/KEH KOPPeKTHO 00pabaThiBaTh JI00YIO U3 [IE€PEYNC-
JIEHHBIX OIIE€ PN,

4. B co3maHHON KOHCTaHTE 3aMEHUTE CUMBOJI OTIEPAIH JAPYTHM
MPOU3BOJIBHBIM CUMBOJIOM U TIPOBEPHTE MPABUIBHOCTH PAOOTHI
KOHCTpYKIMHU switch-case.



[MocnepoBaTenbHOCTU
N KONnekummn

Kaxk u B 11060M APYroM si3bIKe IPOrpaMMUpPOBaHus, B Swift cyiectBytor
MEXaHW3MbI arperauy pa3JinyHbIX 3HAYEHUIT U TOCTPOEHUS UX B OYEPE/TD.
Takure MeXaHU3MBI HA3BIBAIOTCS MTOCAEIOBATETLHOCTSIMU U KOJIJICKITUSM.

HAYUHAKOLLMM  C nogobHbIMM MexaHn3MaMun Bbl HAaBEPHSIKA BCTPeYanucb B Apyrux
A3blkax. Hanpumep, BCMOMHMTE O MaccuBax. 3TO HE YTO MHOE, Kak arperaumst HecKosb-
KMX 3Ha4yeHWi B eAnHyto odepeab. B Swift xxe MaccviBbl SIBNSOTCA OAHUM U3 NOABWAOB
nocneaoBaTeNbHOCTEN U KONEKLIUI.

Ob6paruTte BHUMaHUE, YTO HOHSITUST <IIOCJE[0BATEIBHOCTDY U «KOJLJIEK-
THsT> HEOOXOIMMO PA3IMIaTh MEKITY COOOT.

9.1. lNocnepoBaTeNbHOCTH

IHocaedosamenvnocms (Sequence) — HaOOP JIEMEHTOB, BHICTPOEHHBIX
B ouepe/ib, B KOTOPOM €CTh BO3MOXKHOCTb OPraHU3alliu TTOCTIe[0BaTE /b-
HOTO (TI00YepesTHOTr0) noctyna K uum. [Ipn aToM y Bac HeT BOBMOXKHOCTH
00PaTUTHCST K KAKOMY-JHO0 OpeeIeHHOMY aJieMeHTY. Bbl, Kak OBLIO
CKa3aHO BIIIIE, MOJKETE JIUIIIb [I0C/IeI0BATENbHO IepedUpaTh ee dJIeMEHTHL.

PaccmoTpuM nipuMep CO3MaHMS U UCTIOIb30BAHUS [10CJIE[0BATENbHOCTH,
CO3/IaHHOI HA OCHOBe /nana3zona (aucTuHr 9.1).

Jinctmur 9.1

1 1let oneTwoThree = 1...3
2 for number in oneTwoThree {

3 print(number)
4}
Koncob:

1
2
3
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B nannoMm cirydyae B koHCcTaHTe oneTwoThree XpaHUTCS MOCJE/[0BATEb-
Hoctb uncesi oT 1 10 3. C oMoIIIbIo MUK TTPOUCXOUT TOCTIe/I0BATETHHBIN
nepebop ee areMeHTOoB. [Ipu 9TOM Y Bac OTCYTCTBYET KaKast-IiO0 BOSMOK-
HOCTb TIOJTyYEHUS JIOCTYTIA K IIPOU3BOJBHOMY 2JIEMEHTY B ITOCJIEJI0BATEb-
Hoctu. [l moJydeHust JOCTyIa K [OC/eAHeMY dJIeMeHTY HeoOX0AUMO
TIPOMTH Yepes BCe MPeIbIAYIIHe.

9.2. Konnekuuu

Jliist pererust mpobIeMbl MPSIMOTO JIOCTYTIA K 9JIEMEHTY CIIYKaT KOJIJIEK-
LU,

Konnexyus (Collection) — 570 1m0ca€10BaTeNLHOCTD, B KOTOPOI MOKHO
06paIATLCST K OTAETFHOMY 9TIEMEHTY.

HAYMHAKOLLMM TpeacTaBbTe CTpoid conpat. CTpoii B JaHHOM KOHTEKCTE CYMTAETCs
KonneKkunen, a Kaxxablil OTAENbHbIM conaaT — 3MEMEHTOM KOJeKUMK. Bbl MoxeTe Bbl-
3BaTb KaXKAbli1 371EMEHT MO ero NopsiAKOBOMY HOMEpY WM 3HayYeHuIo (hamMunmm 1 MMeHn
conpaTa).

Swift npezaraer Tpu hyHIAMEHTATBHBIX TUTIA TAHHBIX, 00CTIEUNBAIOTIIX
(OYHKITMOHAIBHOCTD KOJUIEKITUI: Maccus (array), nabop (set) u crosapo
(dictionary). Bee Tpu THIa KOJIEKIMIA 110 aHAJOTUU ¢ KOPTEKAMK IIPe]-
CTaBJISIIOT COOO#T OT/IE/IbHbBIE TUTIBI TAHHBIX.

B OyyiemM Bbl HAYYUTECH CO3/IaBATh COOCTBEHHbBIE TUIIBI JAHHBIX, OCHO-
BaHHBIE Ha MOCTEOBATETBHOCTSIX U KOJUIEKTINAX. A ceffuac HeoOXOIMMO
YAETUTh 0cob0e BHUMaHUE HHPOPMAIIUH B 9TOI TJIaBe, TaK KaK MPUBEICH-
HBII MaTepuas J0CTATOYHO BasKeH U OYIET PEryJsipHO UCIOJIb30BATHC
B OyIyIieM.

9.3. MaccuBbl

Ob6bsaBneHne MaccuBa

Maccus — 310 yriopsioueHHas KOJTEKIUS OJIHOTUITHBIX 3JIEMEHTOB, JIJIS
JIOCTyTIa K KOTOPBIM UCIOIB3YIOTCS UH/IEKCHI (HOMepa). YTOopsIoueHHON
Ha3bIBAETCS KOJJIEKITUS, B KOTOPOU 2JIEMEHTBI PACIIOJIATAIOTCS B IIOPSI/IKE,
3aJI0KEHHOM Pa3paboTInKoM. MacCUBBI SABJISTIOTCST OUEHD Ba)KHBIM (DYHK-
[UOHAJIBHBIM TUIIOM, KOTOPBIM BbI GyeTe M0Jb30BaThC MPAKTHYECKH
B KaXXJI0H porpamme.

DJIeMEHTBI MACCUBA IIPEJCTABISIOT COOON MaPhl «MHIEKC—3HAYEHHE> .
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Hnoexc anemenma Meet TUII JaHHBIX Int 1 reHePUPYeTCcs aBTOMATUYECKU
B 3aBUCHMOCTHU OT MOPSIZIKOBOTO HOMePa ajiemenTa. VHjekchl B MaccuBax
HAYMHAIOTCS ¢ HyJisT (He ¢ equHuIbl!). Y MaccuBa, copepskaiiero 5 aje-
MEHTOB, UHJIEKC TTePBOTO djieMeHTa paBer 0, a mocyesnero — 4. MHpekcol
BCer/ia MoCJIe/I0BaTe/IbHbl M HEPA3PHIBHBI.

3uauenue snemenma — 3To MPOU3BOJILHOE 3HAUEHNE OIPe/IeJIEHHOTO TUIIA
narHbIX. Kak ToBOpuIoch panee, 3HAYEHWS JOCTYITHBI 0 COOTBETCTBYIO-
muM uM uHgekcam. OdeHb BasKHON 4epTOi MacCuBOB B Swift siistercst
JKecTKas TUIN3AINs 3HAYeHI ero 9J1eMEeHTOB, TO eCTh THTI JaHHBIX BCEX
9JIEMEHTOB B IIPeJeJIax OJHOTO MAaCCHBA JOJKEH ObITh OJHUM U TEM JKe.
Jaxe ecm BaMu 00bABJIEH IIyCTOM MACCHB, Y HETO BCE PABHO JOJIKEH ObITh
OTIpe/IesIeH TUII TIOKA ellle He CYIIECTBYIONUX JIEMEHTOB.

3HaueHe MacCuBa 3a/Ia€TCA C TIOMOMIBIO Jiumepajia maccusd, B KOTOpoM
TMEPEUNCIIAIOTCA BXOAAIIE B COCTAaB 9JIEMEHTOB 3HAYECHUA.

CUHTAKCUC
[3HayeHue_1, 3Ha4veHue_2, ...,3HadvyeHune_N]

JlnTepan maccuBa yKasblBAeTCS B KBaZAPaTHbIX CKOOKax, @ 3Ha4YeHUs1 OTAENbHbIX 31EMEH-
TOB B HEM PA3fenstoTcs 3ansaTbiMU. MaccMB MOXET coAepaTb MPOU3BOSILHOE Konuye-
CTBO 3/1EMEHTOB OAHOro TUMa.

MHAEKChI 3HaYeHWiA npuceanBaroTCA aBTOMAaTUYECKU B 3aBUCUMOCTU OT MopsAika cneao-
BaHWA 3N1EMEHTOB.

Maccusbl XPaHATCA B IIEPEMEHHBIX U KOHCTaHTaX, IIO3TOMY [JIsd UX 00b-
ABJICHUA UCTIOJIBb3YIOTCA OME€EPATOPDI var 1 let.

s co3panus Hen3MeHsaeMoro MaccuBa (CoCcTaB U 3HaueHUs 2JIEMEHTOB
TaKOTO MacCHBa HEBO3MOKHO U3MEHUTD) UCIIOJIb3YHTE orepaTop let,
B IIPOTUBHOM CJlydae — OTiepaTop var.

[Tpumep cosmanust MaccuBa IpUBe/ieH B JTUCTHHTE 9.2.

JIncTtuHr 9.2

1 // Heu3meHAeMblii MaccuB

2 let alphabetArray = ["a", "b", "c"]
3 // v3meHAeMblii MaccuB

4 var mutableArray = [2, 4, 8]

B nmpuBesennom mpumepe coszaercs JABa MaccuBa: alphabetArray
n mutableArray. Heusmengemolii MaccuB alphabetArray npeaHa-
3HAYEH A9 XPaHeHWd 3HAUeHUN Tuma String, a U3MEHsIeMbIlI MacCUB
mutableArray — /I XpaHeHus ajeMeHToB Thia Int. Oba MaccuBa co-
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JepsKar [0 TPH dJieMeHTa. FIHIEeKChl COOTBETCTBYIONIMX 9JIEMEHTOB 060UX
MaccuBOB uMeroT 3Hadyenns 0, 1 u 2.

Tunom MaccuBa sBjsiercs Tui-sHadenue (value type), a He THI-CCbLIKA
(reference type). To 03HAYAET, YTO MPHU TOTBITKE CKOMMPOBATH UJIN TIEpe-
JIaTh 3HAYEHHE MACCHBA CO3/IA€TCsI €T0 KOTIHS, C KOTOPOM U IPOUCXOIUT BCSI
JanbHeiimas pabora (nuctunr 9.3).

Jinctmur 9.3

1 // Heu3MeHAeMbIl Maccus

2 let unmutableArray = ["one", "two", "three"] "one", "two",
"three"]

// KOMMpyeM MacCWMB W3 KOHCTaAHTbl B NepemMeHHyH

var newArray = unmutableArray [“one", "two", "three"]
newArray ["one", "two", "three"]

// V3MeHAeM 3HayeHWe HOBOFO MaccCHBa

newArray[1] = "four" “four"

// BbIBOAWM 3HayeHMEe UCXOAHOIro MaccuBa

unmutableArray [“one", "two", "three"]

WoONGOUWANW

HpI/I nepegadye sHa4yeHs MCXO0AHOIo HEM3MEHAEMOTI0O MaCCBa B HOBOM
MacCCuBe CO3JaeTCd ero 11oJHasd KOIINA. HpI/I M3MEHEHU!U JJaHHOM KOIIUU
3HaY€eHNE NCXOIHOTO MaCCBa OCTACTCA IMMPEKHUM.

MPUMEYAHUE HecMOTps Ha NOrMYHOCTb A@HHOMO MOAXOAd, OH MHOrAa crocobeH
CTaTb MPUYMHOW OMpeAeneHHbIX TPYAHOCTEN npu pa3paboTke NPUMOXeHUN, koraa 6e3
HeobX0AMMOCTU CO3LAl0TCS1 MHOMOUMC/IEHHbIE KOMWM MaccuBa, YTO BeAeT K pocTy bec-
LiefIbHO UCMOJb3yeMoid MaMsiTU.

I[Tono6no T10GANBHBIM dyukiusam (a TouHee, MHUIMAJINU3ATOPY TH-
OB JTAaHHBIX ), KOTOPBIE MBI 06cyz[1/1m/1 B paszeJse O IPpUBeAeHUN YUCJIO0-
BBIX TUTIOB JIAHHBIX, BBl MOKETE CO3/IaTh MACCUB C MIOMOIIbIO (QYHKIUHT
Array(arrayLiteral:), nau, TouHnee, THAIMAIA3ATOP TUIIA JAHHBIX Array.

CUHTAKCUC

Array(arraylLiteral: 3HadveHue_1, 3HayeHue_2, ...,3HadveHue_N)

JlnTepan MaccvBa  mepegaeTcs B BMAE  BXOAHbIX  MapaMeTpoB  (byHKLMK
Array(arraylLiteral:).

[Tpumep cosnanus maccuBa npuBe/ieH B JUCTUHTE 9.4.

Jiuctuur 9.4

1 // co3paHue mMaccuBa C MOMOWbI Mepefayvn cnucka 3HavyeHun

2 let alphabetArray = Array(arrayLiteral: ["a", "b",
nan, b, ten neng
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B pe3yJabTaTe CO34a€TCA MACCUB N3 YKa3aHHbBIX 3HAUYCHUI.

MPUMEYAHUE Bo3MOXHO, Bbl 06paTWAMN BHMMaHWeE Ha TO, YTO, MO JIOTUKE, Mbl Mepe-
[lann 3HayeHue BXOAHOrO apryMeHTa arrayliteral kak «a» u ewe aBa 6e3bIMsiH-
HbIX aprymMeHTa. Ha camoM fiene Bce 3TO 3Ha4YeHue OAHOro aprymeHTa arraylLiteral.
O TOM, Kak Swift NO3BONSIET BLINMONHSATL TakoW nMpueM, ByaeT pacckasaHo B OAHOM U3
cneayowmx rnas.

HpI/I HeO6XOlII/IMOCTI/I CO3/laHrA MaCcCuBa, COCTOANIETO U3 HECKOJIbKUX
mocJsea0BaTe/JbHbIX IEJTOYNCICHHDBIX SHBqGHHfI, MOJKHO MCIIOJIb30BaTb
oriepaTop anara3oHa.

CUHTAKCUC
Array(3HayeHue_1...3Ha4vyeHue_N)
Array(3HayeHue_1..<3Ha4vyeHue_N)

B 3TOM C/lyyae yKasblBalOTCs HavaslbHOE M KOHEYHOE 3HAYeHUsl, pasaenseMble oneparTo-
pOM AunanasoHa.

Cosznaaum maccus, cocrosiuii u3 10 3navennii ot 0 10 9, BKIo4ass KOHI[bI
(/mactunr 9.5).

Jinctmur 9.5

1 // co3naHMe MaccuBa C MOMOWbK OnepaTopa AuanasoHa
2 let lineArray = Array(@...9) [e, 1, 2, 3, 4,
5 6, 7, 8 9]

Tperuii criocob co3gaHmss MacCUBa MCIIOJb3YETCS B TOM CJIydae, Korjaa
HEO0OXOMMO 00BSIBUTh MACCUB, COCTOSIINI U3 HECKOJIBKUX OJJMHAKOBBIX
3HAYEHUN.

CUHTAKCUC

Array(repeating: 3HauyeHue, count: Ko/iM4ecTBO)

AprymeHT repeating onpeaensieT 3HauyeHue, koTopoe 6yfeT NpUCyTCTBOBaTb B MaccuBe
CTO/IbKO pas3, CKOJbKO YKa3aHo B KauecTBe 3HAUEHWs apryMeHTa count.

CosaiuM MacCuB, COCTOSIIIUN U3 5 TTOBTOPSIIOINUXCST CTPOKOBBIX 3HAUE-
Huit (muetunr 9.6)

Jinctuur 9.6

1 // co3paHue MaccuBa C MOBTOPAHWMMUCHA 3HAYEHUAMMU

2 let repeatArray = Array(repeating: ["Swift"”, "Swift", "Swift",
"Swift", count: 5) "Swift", "Swift"]
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Twun aaHHbIX Maccuea

Tun JIAaHHBIX MaCCHBa BCErJa OCHOBBIBACTCA Ha THUIIE JaHHDBIX BXO/JATITNX
B HEro aJIeMEeHTOB. CyHleCTByeT JiBa criocob6a HalyMcaHus TUIIA JaHHbIX
MacCcCHBa.

CUHTAKCUC

MonHas dopma 3anucu:
Array<TunaHHbIX>

KpaTkas dopma 3anvcu:
[TunfaHHbIX ]

O6e ¢opMbl UMEIOT OAUH U TOT XE CMbIC: OHW YKa3blBAlOT, YTO MAcCvB UMEET Tun
AaHHbIX [TunfaHHbix] uam Array<Tun/laHHbIX> M COCTOWUT M3 3NEMEHTOB, TUM AaHHbIX
KOTOPbIX — TUNJaHHbIX.

Paccmotpum nipumep u3 mctunra 9.7.

JNiuctmur 9.7

1 // MaccuB € TUNOM AaHHbiX [String] wam Array<String>
2 Array(arrayLiteral: "a", "b", "c")

3 // MaccuB ¢ TuRNoM AaHHbiXx [Int] wam Array<Int>

4 Array(1..<5)

[ocTyn K anemMeHTaM MaccmBa

JIJ1st TocTyTa K OTAETFHOMY 9JIEMEHTY MacCHBa HEOOXOIMMO HCTIOIh30BATD
WHJIEKC JIAHHOTO 9JIEMEHTA, 3aKTIOUCHHBIN B KBaJIPATHBIC CKOOKH ¥ yKa3aH-
HBII cpa3dy mocae nMeHn MaccuBa (JIUCTUHT 9.8).

Jinctmur 9.8

1 // Heu3meHAeMblii MaccuB

2 let alphabetArray = ["a", "b", "c"] ["a", "b", "c"]
3 // v3meHAeMblii MaccuB

4 var mutableArray = [2, 4, 8] [2, 4, 8]

5 // BocTyn K 371emMeHTaM MacCUBOB

6 alphabetArray[1] "b"

7 mutableArray[2] 8

MPUMEYAHME Cnocob aoctyna K a/1IEMEHTaM C UCMOMb30BaHUEM KITHOUYEBBLIX HanMe-
HOBaHWIM, B J@HHOM Cly4Yae MHAEKCOB, Ha3blBAeTCs cabckpunToM. B cneaytowmx pasae-
Jlax Mbl MNO3HAKOMMMCSI CO BCEMW BO3MOXHOCTSIMU CabCKPUMTOB.

C oMOIIbIO MH/IEKCOB MOKHO TIOJIyYaTh IOCTYI K 3JIeMEHTaM MacCUBa He
TOJIBKO JIJIST UTE€HUS, HO U [T u3MeHeHus (JincTuHr 9.9).
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Jinctmur 9.9

1 // v3meHAeMbli MaccuB

2 var mutableArray = [2, 4, 8] [2, 4, 8]
3 // v3MeHeHue snemMeHTa MaccuBa

4 mutableArray[1l] = 16 16

5 // BbIBOA HOBOro MaccuBa

6 mutableArray [2, 16, 8]

MPUMEYAHMUE [onbiTka MOAMMDUKALMM MACCMBA, XPaHSILLErocs B KOHCTaHTe, Bbi30-
BET OLWMGKY.

[Tpu ucnoTp30BaHIM OTIEPATOPA TUANIA30HA MOYKHO TIOYYUTH JOCTYII Cpa-
3y KO MHOKECTBY 3JIEMEHTOB B COCTABE MACCUBA, TO €CTh K €0 MOJIMACCUBY.
JlaHHbBIIT oniepaTop JOKEeH YKa3bIBaTh HA MH/IEKCHI KPATHUX 2JIEMEHTOB
BbIjIesIsIeMOT0 MHOKecTBa (siucTuHT 9.10).

Jinctuur 9.10

1 // v3MeHAeMblli MaccuB

2 var mutableArray = ["one", "two", "one", "two",
"three", "four"] "three", "four"

3 // ckonupyem noaMacCuB B OTAE/NIbHYH MepeMeHHYH

4 var subArray = mutableArray[1...2] ["two", "three"]

5 /* 3aMeHMM HeCKOJIbKO 3/1eMEHTOB

6 HOBbIM MaccuBom */

7 mutableArray[1l...2] = ["five"] ["five"]

8 mutableArray "one", "five",

"four"

BbiziesieHHOE MHOKECTBO 9JIEMEHTOB paccMaTpuBaeTcs B Swift Kak moJIHO-
IIEHHBIII MaCCUB.

ITocne 3ameHbI 271eMEeHTOB U3 uana3ona [1...2] Ha ["five"] WHJEKCHI
3JIEMEHTOB TlepecTpousnch. BesencrBue sToro ajseMmenT "four", n3Ha-
YaJThHO NMEBITNH WHEKC [ 3], MOTydnst mHAeKC [2], TaK KaK CTajl TPeTbUM
2JIEMEHTOM MacCHBa.

NMPUMEYMAHMUE VHpekcbl aneMeHTOB MaccvMBa BCeraa nocnefoBaTesibHO MayT Apyr 3a
Apyrom 6e3 pa3pbiBOB B 3HAYEHMSIX, MPYU HEOOXOAMMOCTN OHW MepecTpanBaloTCs.

$IBHOe yKasaHue Tuna 3/1IEMEHTOB MaccMBa

Panee mo1 paccMOTpeEN BapUaAHT HesA61H020 onpeﬁeﬂenuﬂ muna maccuea u,
COOTBETCTBECHHO, TUIIa €Ir0 9JIEMCHTOB. Turm 7aHHBIX MacCUBa OCHOBBIBAJICS
Ha TUIle 3HAYEeHUI JJIEMEHTOB, TO €CTb aBTOMAaTUY€CKU OIIPEAC/IAJICA Ha
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OCHOB€ MHUIMAIN3NPYEMOT'O 3HAYCHU . HpI/I HeO6XOI[I/IMOCTI/I MOJKHO s6HO
yxa3ann;nnnz8aHHbmeaccu6a.

Jluist ykazaHust TUTIA He0OXOMMO TIepeaTh THIT MACCHBA Yepe3 TBOETOUHe
rocJie ero UMeHu (TI0 aHAJIOTHH C OTpe/leJIeHUEM TUTIA TIePeMEHHON WJIn
KOHCTAHTBI).

CHUHTAKCUC
MonHas dopMa 3anucu:

var umaMaccua: Array<TunJaHHbiX>
KpaTkasi hopma 3anucu:
var umaMaccuBa: [TunfaHHbix ]

B obomx cnyyasax 06BSABNSAETCA MAaCCUB, S/IEMEHTbI KOTOPOro AO/MKHbI MMETb yKaSaHHbIVI
TUN AaHHbIX.

Twn MaccvBa B 3TOM cnyyae 6yaet paseH [TunaHHbIX] (C KBaapaTHbIMU CKOBkamu) nnm
Array<Tun[aHHbix>. HanomHio, 4To 0ba 0b603HaueHus Tuna MaccuBa SKBUBASIEHTHbI.
TWNOM KaXAO0ro OTAENbHOMO 31eMeHTa Takux MaccuBoB sensetca Tun/aHHbix (6e3 kea-
ApaTHbIX CKOBOK).

IIpy UCIIONB30BAHNUU JAHHOTO CHHTAKCHICA MACCHB OOBABJIAETCS, HO €r0
3HauYeHue He nHunuaausupyercs. OObIBACHHBIA MaCCUB MOKHO KC-
[10JIb30BaTh TOJIBKO IIOCJI€E TOTO, KaK eMy OyJeT IPUCBOEHO HEKOTOPOE
3HaYeHue. ITO MOKHO CeJaTh B TOM K€ BbIPaKEHUH, YTO U 0ObsBJIEHUE
¢ yKazaHUeM THuIla, Jnb0 HAMcaTh HOBOe BhIpaskeHue (umctuHr 9.11).
[Tomo6HBIN OAXO0/] BB BCTPEYAJIH [IPU CO3MAHUK IIEPEMEHHBIX 1 KOHCTaHT
(byHmamMeHTaIbHBIX TUIIOB JaHHBIX.

Jinctmur 9.11

1 /* ofHWMM BblpaxeHuem obbABNSEM MacCUB,

2 ABHO yKa3blBaemM TWUM €ro 3/1eMEHTOB

3 M MHUUMaANU3UpyeM ero 3HayeHue */

4 var firstArray: [String] = ["x", "y", "z"1 ["x", "y", "z"]
5 // obbsBnAeM mMaccuB 6e3 3/1eMeHTOB

6 var secondArray: Array<Int>

7 // vHMUManusupyem ero 3HauyeHue

8 secondArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
9 // BbBOAMM 3HaveHUA 0b60UX MacCUBOB

10 firstArray ["x", "y", "z"]
11 secondArray [1, 2, 3, 4, 5]

ITpu monbITKE 0OPATUTHCS K HEMHUIIMATIU3UPOBaHHOMY MaccuBy Xcode
coobuuT 06 omunodKe.
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CospaHue nycTtoro MmaccmBa

Ecmu nepea BaMu CTOUT I1EJIb ITOJIYIUTh HyCTOf/’I MacCCHuB, TO OH OOJIZKCH
WHUINAJIU3UPOBATHCA 3HAUYEHUEM, HE COJEPIKAIINM KaKUX-JI100 dJI1eMeH-
TOB. I[JIS[ 9TOT0 MOJKHO HMCITIOJIb30BATh OAWH N3 CJIEAYIOINX c110co00B:

QO SBHO yKa3aTh THI CO3[[aBa€MOT0O MacCHBA ¥ TEPe/laTh eMy 3Hade-
Hue [];

Q 10 aHaJIOTUM C MYyCTHIM 3HAYEHUEM OJIHOTO M3 (PyHIaMEHTAIbHBIX
TUIIOB UCIIOJIb30BaTh ClieluaibHyi0 GyHKIIUIO (Bpoje Int() aus
[eJIOUMCICHHOTO TUTIA), HO TIPX 9TOM HanMeHOBaHME TUTIA 3aKII0YNTh
B KBaJlpaTHble CKOOKM, TaK KaK MaCCUB MMeEeT TUII JaHHBIX [ TunfaH-
HbIX ].

O6a criocoba poLeMOHCTPUPOBAHBL B iMcTUHTe 9.12,

Jinctmur 9.12

/* 0obbABNAEM MacCUB C NYCTbiIM 3Ha4YeHUEeM

C MoMmolbK MnepefaHHOro 3HayeHua */

var emptyArray: [String] = [] []
/* 0obbABNAEM MacCUB C NYCTbiIM 3Ha4YeHUEeM

C Momowbi CneunanbHoi GyHKUuMmn */

var anotherEmptyArray = [String]() []

AN WNR

B pesyabrarte co3gaioTces JBa MyCTBIX MaccHUBa, emptyArray U another-
EmptyArray, yKe MHUITMAIN3NPOBAHHbBIC 3HAUEHUAMU (XOTSA U HE co/iep-
JKAIUMU 9JIEMEHTOB), 2 3HAUNT, C HUIMU MOKHO B3aNMOJIEHCTBOBATb.

Koncrpyxkius [ TunfanHbix] () Tak:Ke TTO3BOJISIET CO3IATh MACCUB, COCTOS-
MU U3 OTIPe/IeJIEHHOTO YUCJIA OJJMHAKOBBIX 3HaYeHuit. /17is1 atoro B kave-
CTBE BXOJHBIX TTAPAMETPOB HEOOXOIMMO MePelaTh MapaMeTp repeating,
YKa3bIBAIONUIT HA 3HAUEHNUE 9JIEMEHTOB, U count, YKa3bIBAIOIINIT Ha KO-
JIM4ecTBO a7eMeHToB (iucTuHT 9.13).

Jinctuur 9.13

1 /* obbABNAEM MacCUB C MATbH

2 OAMHAKOBbLIMU OMUMOHANBHBIMU 3HaYeHusMU */

3 var alphaArray = [String?] [nil, nil, nil,
(repeating: nil, count: 5) nil, nil]

B pesynpraTe coznaetcst MaccuB TUNA [String? ], comepsKaiuil msTh ae-
MeHTOB nil. [Ijist moJrydeH s TaKoro MaccuBa MOYKHO OBbLIO TaKsKe [epeiaTh
gurepasi [nil, nil, nil, nil, nil] B KayecTBe 3HAYECHUA MACCUBA.

Tun sHaueHust ImapamMeTpa r‘epeating JOJIZKEH COBIIaAaTb C TUIIOM 3JIEMEH-
TOB MAaCCHBa, YKa3aHHbIM B KBa/[PATHBIX CKOOKax.
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CpaBHeHVe MaccnBoB

MaCCI/IBbI, TaK K€ KaK 1M 3HaYCHUA (l)yHlIaMEHTa]IbeIX TUIIOB JaHHDbIX,
MOJKHO CpaBHUBATb APYTI C IPYTOM. ﬂBa MacCHUBa ABJIAIOTCA 9KBUBaJICHT-
HDbIMU:

[ ec/in KOJIMYECTBO 3JIEMEHTOB B CPaBHMBAEMbIX MAaCCUBAX OJIMHAKOBO,
O KaXzaas COOTBETCTBYIONIAs Mapa 2JIEMEHTOB 9KBUBAJICHTHA.

Paccmorpum ipumep cpaBHeHUs IByX MaccuBOB (sicTuHT 9.14).

Juctuur 9.14

1 /* Tpu KOHCTaHThbl, KOTOpble

2 CTaHyT 3nemeHTaMu maccuBa */

3 letal =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 3KBUBaANEHTHb")
10 }

Koncous:

MaccuBbl 3KBUBANEHTHbI

Hecwmorpst Ha To uTO B MaccuBe [al, a2, a3] yKa3aHbl He 3HAYEHUs, a KOH-
CTAHTBI, COZIepPKAIIINE ATU 3HAUEHHUS], YCJIOBUS IKBUBAJIEHTHOCTH MAaCCUBOB
BCE PaBHO BBITTOJTHSIIOTCS.

CnusHme MaccmBoB

Co 3HaueHneM MaccuBa, Kak U cO 3HaYeHUIMU (hyHIaMEHTATbHBIX TUIIOB

JIAHHBIX, MOKHO TIPOBOJIUTH pasyindHblie onepaiiun. OHON U3 HUX SIBJIS-

€TCsT oneparus CAUSHUS, TTPU KOTOPOH 3HAUEHUS JIBYX MACCUBOB CJIMBA-

I0TCS B OHO, 00pasyst HoBbII MaccuB. OOpaTuTe BHUMAHKE Ha HECKOJIBKO

MOMEHTOB:

O pe3yJabTUPYIONNI MacCcuB OYAET COfepKaTh 3HAUCHUS 13 060UX Mac-
CUBOB, HO WH/IEKCHI ATUX 3HAYEHUH MOTYT HE COBIA/ATh C POAUTEIb-
CKIMU;

O 3HaueHu:d 5JIEMEHTOB IOAJIEKA X CIUSIHUIO MaCCUBOB JOJIKHbBI UMETD
O/JIUH 1 TOT K€ TUII JaHHbIX.

Omneparnys ciIusTHAS TPOU3BOAUTCS € TIOMOIIIBIO Y3Ke M3BECTHOTO OTepaTo-
pa caoxeHus (+), Kak MoKasaHo B inctuHre 9.15.
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Jinctmur 9.15

1 // co3paem gBa MaccuBa

2 let charsOne = ["a", "b", "c"] ["a", "b", "c"]

3 let charsTwo = ["d", "e", "f"] ["d", "e", "f"]

4 let charsThree = ["g", "h", "i"] ["g", "h", "i"]

5 // co3paem HOBbIi CnMAHMEM ABYX

6 var alphabet = charsOne + charsTwo ["a", "b", "c", "d",
"e”, "f"]

7 // cnvBaem HOBbI1 MAacCUB CO CTapbM

8 alphabet += charsThree ["a", "b", "c", "d",
"e"J "f") "g"} "h", "i"]

9 alphabet[8] "

[Monyyernoe B pe3yJbraTe 3HaUeHNe MacchBa alphabet cob6paHo U3 Tpex
JIPYTHUX MACCHUBOB.

MHoromMepHble MaccuBbl

DJIeMEeHTaMI MacCHBa MOIryT OBITH HE TOJIBKO 3HAYEHUS (l)yHlIaMEHTaJIbeIX
TUIIOB, HO U JIPDyTHE MaCCUBBbI. MaCCI/IBI)I, coZiepsKalue B cebe Apyrue mac-
CHBbI, Ha3bIBAIOTCA MHOTOMEPDHBIMMU. HEO6XO[[I/IMO 06eCIeunTh €JMHCTBO
THIIa BCEX BJIOKEHHBIX MaCCUBOB.

Paccmorpum ipumep B inctunre 9.16.

Jiuctuur 9.16
1 var arrayOfArrays = [[1,2,3], [4,5,6], [7,8,9]]

B namnom npumepe co3maeTcst MaCCUB, COiepsKaluil MacCUBBI TUtA [Int]
B Ka4ecTBe CBOMX 9JIEMeHTOB. THITOM OCHOBHOTO MacchBa arrayOfArrays
spisgercs [[Int]] (¢ yABOCHHBIMU KBaAPAaTHBIMU CKOOKaMU € Kax 101
CTOPOHBI).

JIJ1st ToCTy A K 97IEMEHTY MHOTOMEPHOTO MACCHBA HEOOXOMNMO YKa3hIBATh
HECKOJIbKO MHeKCOB (quctunr 9.17).

Jinctuur 9.17

1 var arrayOfArrays = [[1,2,3], [4,5,6], [7,8,9]]

2 // nony4aem BJIOXEHHbI MaccuB

3 arrayOfArrays[2] [7, 8, 9]
4 // nony4aem 3/ieMEHT BJIOXEHHOrO MaccuBa

5 arrayOfArrays[2][1] 8

KoncTpykius arrayOfArrays[2] Bo3BpaliaeT TPETUN BIOXKEHHBIN dJie-
MEHT MaccuBa arrayOfArrays, a arrayOfArrays[2][1], ©CIIOJIb3YyIONa
JIBa MHJIEKCA, BO3BPAIaeT BTOPOH 3JIeMEHT MOAMACCUBA, COIePKAIErOCs
B TPETHEM 3JIEMEHTE MacCHUBa arrayOfArrays.
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ba3oBble CBOWCTBA M METOAbI MAacCMBOB

MaccuBbl — oueHb (HyHKITMOHATBHbIE 9JIeMeHTHI s13biKa. Q6 aTOM 03260~
THJIUCH pa3paborunku Swift, mpegoctaBus Ham HaGOP CBOICTB U METOJIOB,
TTO3BOJISTIONTIX 3HAYUTEIBHO PACHINPUTD UX BO3SMOXHOCTH B CDAaBHEHNN
C IPYTHMU SI3BIKAMHL.

CBolicTBO count BO3BpaIlaeT KOJNIECTBO 3JTEMEHTOB B MaccuBe (JIHc-
tunr 9.18).

Jinctuur 9.18

1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 // KONU4ecTBO >S/1EMEHTOB B MaccuBe
3 someArray.count 5

Ecam 3navenme cBoiicTBa count paBHO HYJIO, TO M CBOMCTBO iSEmpty BO3-
Bparaet true (suctunr 9.19).

Jiuctmur 9.19

1 var someArray: [Int] =[] []
2 someArray.count @
3 someArray.isEmpty ftrue

Bbl MokeTe nciioab30BaTh CBOMCTBO count JAJ1s1 TOro, l{TO6I)I IOJIy4YUTb
Tpebyemble ajieMeHTh MaccuBa (yuctuar 9.20).

Jinctmur 9.20

1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]

2 // KonuM4ecTBO 3/1€MEHTOB B Maccuse

3 var newArray = someArray[someArray.count-3...
someArray.count-1] [3, 4, 5]

[pyrum cpeZicTBOM HOJYYUTh MHOKECTBO 3JIEMEHTOB MAacCUBA SIBJIS-
ercd MeToJl suffix(_:) — B KauyecTBEe BXOAHOTO ITapaMeTpa eMy Iie-
peaeTcss KOMMIECTBO HIEMEHTOB, KOTOPble He0OXOAUMO MOJYUUTD.
DJIEMEHTBI OTCUUTBIBAIOTCS HAYMHAL C [TOCJIEeIHEro sjeMeHTa MacCuBa
(smuctunr 9.21).

Jinctmur 9.21

1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 // nonyyYaem Tpu MOCNEfHWUX SNEMEeHTa MaccuBa
3 let subArray = someArray.suffix(3) [3, 4, 5]

CnoticTBa first u last BO3BpaliaioT NEPBbIN U MOCAEAHUIN 2JIE€MEHTHI
MaccuBa (ymctunr 9.22).



140 Yacrb III. OcHoBHbIE cpeacTBa Swift

JincTuur 9.22

1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 // BO3BpawaeT nepBbliii 3/IeMeHT MaccuBa

3 someArray.first 1

4 // Bo3BpawaeT nocneaHuit 31emMeHT MaccuBa

5 someArray.last 5

C nomoipio Metozia append(_: ) MOKHO 06aBUTh HOBBI 9JIEMEHT B KOHEI]
Maccusa (ymctunr 9.23).

Jinctuur 9.23
1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 someArray.append(6) [1, 2, 3, 4, 5, 6]

Ecau MmaccwB xpaHnTCS B TTepeMEHHOM (TO €CTh SIBISETCS U3MEHSIEMBIM ),
TO MeTOJ[ insert(_:atIndex:) BCTaBJsgeT B MACCUB HOBBIN OJMHOYHBII
3JIEMEHT C YKa3aHHBIM UHAEKCOM (JTCTUHT 9.24).

Jinctuur 9.24

1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]

2 // BCTaBnAeM HOBbLIi 3/IeMEHT B cepeAuHy MaccuBa

3 someArray.insert(100, at: 2) [1, 2, 1ee, 3, 4, 5]

HpI/I 9TOM MH/IEKCbI MaCCHBa II€pECYUTHIBAIOTCA, 4yTOOBI 00ECIIEYNTDh UX
Iocae10BaTeJIbHOCTD.

Tax xe Kak B ciaydae U3MeHEHHUS MacCHUBa, METOJbBI remove(at:),
removeFirst() u removelast() MO3BOJSIOT yAAIATh TpeOyeMble aJie-
MeHTHI. [Ipy 5TOM OHU BO3BpallalOT 3HAUYEHUE yAAIIE€MOTO dJIeMeHTa
(smuctunr 9.25).

JInctuur 9.25

1 var someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 // yhansem TpeTwii 3n1eMeHT MaccuBa (C MHAEKCOM 2)

3 someArray.remove(at: 2) 3

4 // yBansem nepsblil d/eMeHT MaccuBa

5 someArray.removeFirst() 1

6 // ynhansem nocnefHWil 3neMeHT MaccuBa

7 someArray.removelLast() 5

8 /* WTOroBbll MAacCUB COLEPXUT

9 Bcero aBa anemeHTa */

16 someArray [2, 4]

[Tocsie ynanmeHus MHAEKCHI OCTABIINXCS 9JIEMEHTOB MAcCHUBa TepecTpau-
BalOTCs. B JAaHHOM cnyqae B UTOI'OBOM MacCCHUBe someAr‘r‘ay OCTaeTcCd BCero
Ba asieMenTa ¢ nugexkcamu 0 u 1.
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Ecmm maccuB sBaigercs HenameHsieMbIM (XPAaHUTCS B KOHCTAHTE ), TO MOJK-
HO UCIIOJIb30BATh METO/bI dropFirst(_:) u dropLast(_:), Bo3Bpamaionme
HOBBIN MAaCCUB, B KOTOPOM OTCYTCTBYET HECKOJIBKO MEPBBIX WJIN TTOCTE/-
HUX 2J1eMeHTOB. [Ipu 9TOM ecim B kKauecTBe BXO/THOTO apryMEHTa HUYETo
He 1epeiaBaTh, TO U3 Pe3yJibTaTa YAaJaeTCs OJUH 3JIEMEeHT, B IPOTUBHOM
cIydae — CTOJIBKO AJIEMEHTOB, CKOJBKO Tiepefano (ucTurr 9.26).

Jinctunr 9.26

1 let someArray = [1, 2, 3, 4, 5] [1, 2, 3, 4, 5]
2 // yhansem nocnepHuWin snemeHT

3  someArray.dropLast() [1, 2, 3, 4]

4 // yBhanAaem Tpu nepBbiX 3/ieMeHTa

5 var newArray = someArray.dropFirst(3) [4, 5]

6 someArray [1, 2, 3, 4, 5]

[Tpu rcroIp30BaHNY TAHHBIX METO/IOB OCHOBHOI MacCHB someArray, ¢ KO-
TOPBIM BBITIOJIHSAIOTCS OTnlepaiyy, He MeHseTcs (y Hac let, a He var). OHn
JIVTITh BO3BPAIIAIOT MOJTYYMBIIIEECS 3HAUEHNE, KOTOPOE MTPH HEOOXOIUMO-
CTH MOJKET OBITh 3aIIMCAHO B HOBBIH MapaMerp.

Metox contains(_:) ompejessier GaKT HAINYMS HEKOTOPOTO dJIeMeH-
Ta B MaccHUBe M BO3BpaIiaeT Bool B 3aBUCUMOCTH OT pe3yJbrara (JImc-
tuaT 9.27).

Jiuctunur 9.27

1 1let intArray = [1, 2, 3, 4, 5, 6] [1, 2, 3, 4, 5, 6]
2 // npoBepka cywecTBOBaHWA 3S/IEMEHTA

3 let resultTrue = intArray.contains(4) true

4 let resultFalse = intArray.contains(10) false

Mertoj index(of:) cooOIAET MHIEKC IIEPBOTIO BXOKAECHUS HCKOMOTO dJIe-
MEHTa B pacCMaTpuBaeMOM MaccuBe. Tak Kak HCKOMBIi 2JIeMEHT MOXKeT OT-
CYTCTBOBATh, METO/I BO3BPAIIAET OIIIUOHAIbHOE 3HaUeHue (siuctunr 9.28).
Ecau asemeHT OTCYTCTBYET, TO Bo3BpaiaeTcs nil.

Jinctmur 9.28
1 let intArray = [1, 2, 3, 4, 5, [1, 2, 3, 4, 5,
6, 4, 5, 6] 6, 4, 5, 6]

2 // nouck nNepBOro BXOXAEHUA 3/eMeHTa
3 let result = intArray.index(of:4) 3
4 let resultNIL = intArray.index(of:99) nil

3HavyeHue 4 MepBbIil pa3 BCTPEYAETCs B MACCHBE intArray B aJieMeHTe
c unziekcoM 3. 3Hauenue 99 B MaccuBe intArray OTCYTCTBYET, B Pe3yJIsTaTe
4ero Bo3Bpataercd nil.



142 Yacrb III. OcHoBHbIE cpeacTBa Swift

Jly1s1 TorMcKa MUHUMAJIBHOTO MJIM MaKCUMAaJIbHOTO 3JIeMEHTa B MacCUBe
[PUMEHAIOTCS MeToAbl min () mumax (). JlanHbie MeTobl paboTaioT TOJIb-
KO B TOM CJIyYae, eCJIM 9JIEMEHTBI MAaCCHBa MOKHO CPABHUTH MEKIY COOOM
(smuctunT 9.29).

Jinctuur 9.29

1 let intArray = [3, 2, 4, 5, 6, [3, 2, 4, 5, 6,
4, 7, 5, 6] 4, 7, 5, 6]

2 // NOUCK MWUHMUMA/NIbHOrO 3J/IeMeHTa

3 intArray.min() 2

4 // nouck MakCUMasbHOTrO 3S/1eMeHTa

5 intArray.max() 7

NMPUMEYAHUE ConoctaBnsiTb MOXHO 3HAYeHUs TeX TUMOB AaHHbIX, KOTOpble SBMsi-
10TCS XeLUNpyeMbIMU, TO €CTb B HUX AO/DKEH NMPUCYTCTBOBaTb (DYHKLUMOHAN BbIYMC/IEHUS
Xella Ans 3HayeHusl. bonbWMHCTBO (hyHAAMEHTabHbLIX TUMOB AaHHbLIX MOAAEPXKMBAOT
XelwvpoBaHue. Xelw obecneymBaeT BO3MOXXHOCTb CPpaBHEHUS (COMOCTABNEHUS) pa3ny-
HbIX 3HAYEeHMUI OAHOTO M TOro e Tuna. Mpu ero BbIYMC/IEHUM COBCTBEHHOE 3HaueHue
napameTpa no crneumanbHOMy anropuTMy npeobpasyeTcs B YUC/IOBOE 3HAYEHUE U NoMe-
Lwaetcsa B cBOMCTBO hashValue napameTtpa. [ns goctyna K xelly napamMeTpa LOCTaTOYHO
BbI3BaTb YKa3aHHOE CBOWCTBO:

var a: Float = 3.5
a.hashValue // 1 080 033 280

[JaHHblii dyHKUMOHan obecrieunBaeTcsl BCTPOeHHbIM B Swift npoTokonom Hashable.
O TOM, YTO Takoe MPOTOKOJbI U KakK UX MPUMEHSATb AN COBCTBEHHBLIX pa3paboTok, Bbl
y3HaeTe no3xe.

Y1oObI U3MEHUTD IOPAZOK CJie/I0BaHNA BCEX 9JIEMEHTOB MaCCrBa Ha ITPO-

THUBOTIOJIOKHBII, NCTIOJNB3YHTE METO/L reverse (), Kak TTOKa3aHO B TUCTUH-
re 9.30.

Jinctuur 9.30

1 var someArray = [1, 3, 5, 7, 9] [1, 3, 5, 7, 9]
2 someArray.reverse() [9, 7, 5, 3, 1]

9.4. Habopbl

O6bsiBneHne Habopa

Habop — 370 HeyTOPsITOUeHHAST KOITEKINS YHUKATBHBIX 9JIEMEHTOB. B 0T-
JIMYHE OT MACCHBOB, Y SIEMEHTOB Habopa HET KAKOTO-JIHO0 OTIPEe/IeTIEHHOTO
MOPSAIKA CIEIOBAHUS, BAXKEH JIUIIDb (DaKT HATMYNS HEKOTOPOTO 3HAUEHUS
B Habope. Ompe/iesieHHOe 3HAYEHNE ITIEMEHTA MOJKET CYIECTBOBATD B HEM
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JIMIITD €ITHOK/IBI, TO eCTh KaXk/0e 3HAUeHUe B TIPEIesiaX 0fHOro Habopa
JOJIKHO OBITh YHUKAJIBHBIM. BO3MOKHO, B PYCCKOSI3BIYHOM JIOKYMEHTAIN
o 361Ky Swift BB BeTpeuasn apyroe Ha3BaHe HAOOPOB — MHONCECMEBA.

Wcxons n3 oTipeesIeHIA Ha6opa SACHO, 4YTO OH ITO3BOJIAET CO6paTb MHOJKe-
CTBO YHUKaJbHBIX 3HAaYEeHUN B Ipeaesrax 0JJHOTO XpaHWJIrIIA.

[IpezcTaBbre, 4TO BbI IPEJIONKIIIN JAPY3bSIM COBMECTHBII BbIE3]T HA TIPUPO-
my. Kaskaniit 113 HUX T0JKeH B3sITh ¢ co601 otHo-/1Ba 6umiosia. Bor mosrydaete
COODIIEHE OT MEPBOTO TOBAPHIIA, YTO OH BO3bMET XJieh 1 oBoIu. Bropoii
IPYyT TOTOB IIPUBE3TH TYIIEHKY ¥ BOIY. Bce mocTymuBiie 3HayeHms Bbl
MOMeEIIaeTe B OTACIbHBIN HaOODP, 4T0OBI M36eKaTh IyOJUPOBAHUS OJIFO/I.
B Bamem HaGope yike 4 aiemeHTa: "Xne6", "Osoun", "TyweHka" u "Boaa".
Tpetuii IpyT 4yTh TO3Ke COODIIAET, YTO TOTOB B3SITh Msico u oBoru. Oz-
HAKO TIPH TIOTIBITKE TIOMECTUTH B HAGOP 2JIeMEHT "OBown" BO3HUKHET HC-
KJIIOUUTEJTbHAST CUTYAIIUST, TIOCKOJIbKY JIAHHBIH 9JIEMEHT y3Ke TIPUCYTCTBYET
B Habope. VI paBUIIbHO, 3aUeM BaM HYysKeH BTOPON Habop oBoIIeit!

Habop cospaercs ¢ moMouiblo aumepaia nabopa. B miane cuHTakcuca
OH NACHTUYECH JINTEPAJy MaCCHBa, HO Ipn 9TOM I‘apaHTI/IpyET OTCYTCTBUE
ny6JIMKAaTOB 3HAYEHHIA.

CUHTAKCUC
[3HaveHue_1, 3HayeHue_2, ...,3HayveHue_N]

Jutepan Habopa yka3blBaeTcsl B KBaZipaTHbIX CKOGKaX, @ 3HaUYEHUs OTAENbHbBIX 3/1eMeH-
TOB B HEM pasfAensioTcs 3ansTbiMu. JIUTepan MOXeT coAepxaTb NPOU3BOJIbHOE KonnYe-
CTBO YHWKaslbHbIX 3/IEMEHTOB OAHOMO TUMa.

MPUMEYAHUE Tuvn aaHHbIX 351eMEHTOB Habopa A0MKeH ObITb XeLWMpYeMbIM, TO €CTb
noaaepxmveaTb npotokon Hashable.

IIpu cospanuu Habopa HEOOXOAUMO IBHO YKa3aTh, YTO CO3AAETCS UMEHHO
Habop. Ecin nepemenHoil nepegaTh autepan Habopa, To Swift pacrosnaer
B HEM JINTEpasl MacCMBa U BMECTO Habopa OyzieT co3/ian MacCuB. B cBsan
C 9TUM HEOOXOAUMO:

Q ubo 9BHO yKasaTh THII JAHHBIX HAOOpa ¢ UCIOJIb30BaHUEM KOHCTPYK-
1n Set<TunaHHbiX>, T/€ TUNAAHHBLIX — THUII 2JIEMEHTOB CO3/IaBaeMOTO
Habopa;

Q Jaub0 MCIoIb30BaTh (QYHKIIUIO Set<TunfaHHbix>, KOTOPOI B KayecTBe
BXO/IHOTO TIepelaeTcs TapaMeTp arraylLiteral, copepsKaninii mepedeHb
9JIEMEHTOB Habopa.

Tun ganubrx Ha6opa — Set<TunJaHHbIX>.
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Ecau HeT HeoOXOMMOCTH SIBHO YKa3bIBaTh TUII JaHHBIX 3HaYEeHUI CO3-
IaBaeMoro Ha6opa, MOKHO MCII0JIb30BaTh KJIIOYEBOE CJI0BO Set 6e3 KOH-
CTPYKIIUU < TunJaHHbIX>.

MPUMEYAHUE [ns co3paHus HeusMeHsieMoro Habopa ucnonb3yite onepatop let,
B VIHOM C/ly4ae — orepaTop var.

B mucTunre 9.31 mpogeMoHCTpUpPOBaHbL BCe BO3MOKHBIE CIIOCOOBI CO3/1a-
HUst HaOOPOB.

Jiuctmur 9.31

1 /* Habop, cCoO3AaHHbIA nyTem

2 ABHOro ykasaHua Tuna */

3 var dishes: Set<String> = ["xne6", "osowu", {"oBowyu", "myweHka",
TyweHka", "Boga"] "800da", "xne6"}

4 /* Habop, co34aHHbIN 6e3 ABHOro

5 yKasaHuA Tuna AaHHbiX */

6 var dishesTwo: Set = ["xne6", "osowwu", {"oBowyu", "myweHka",
"TyweHka", "Boga"] "800da", "xne6"}

7 /* Habop, CO3[aHHbIi C NOMOLWb

8  QYHKUMM MpU ABHOM

9 yKasaHuuM Tuna JaHHbIX*/

10 var members = Set<String>(arrayLiteral: {"06u BaH",

"JHeKkuH", "06u BaH", "Mopa") "JHeKuH ", "Hoda"}
11 /* Habop, CO3[aHHbIi C NOMOLWbH
12  dyHKUMM 6e3 ABHOro yKasaHus
13 Tuna JaHHbIX */
14 var membersTwo = Set(arraylLiteral: {"06u BaH", "IHeKuH",
"JHeKkuH", "06u Bau", "Moma") "Hoda"}

B nepemeHHbIX members, membersTwo, dishes, dishesTwo xpaHsiTcst HaGOPbI
YHUKAJIbHBIX 3HaYeHuid, [Ipu 5ToM B 06J1aCTH BBIBOJIA TIOPSIIOK 3HAYECHUI
MOKeT He COBIIa/IaTh C TeM HOPS/IKOM, KOTOPDLI CylllecTByeT B JiuTepasie. ITo
CBSI3AHO C TEM, YTO HAOOPBI — HEYMOPSIOUEHHBIE KOJIJIEKITUU JIEMEHTOB.

Co3pgaHune nycroro Habopa

[Tycroii Habop, TO ecTh HaGOP, 3HAYEHNE KOTOPOTO HE UMEET JIEMEHTOB,
CO3/IaeTCs ¢ TIOMOIIBIO MYCTOro JinTepaia Habopa [ ]. Bbl Takske MokeTe
repe/IaTh JIAHHbIH JTUTepaJt i yIaJIeHUs BCEX CYIIECTBYIONUX 2JIEMEHTOB
Habopa (suctusr 9.32).

JNnctunur 9.32
1 // Habop co 3HayeHUsMU
2 var dishes: Set<String> = ["xne6", "oBowu"] {"oBoyu", "xne6"}

3 // co3paHue nycToro Habopa
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4 var members = Set<String>() Set([])
5 // ypaneHue BcCex 3n1eMeHTOB Habopa
6 dishes = [] set([])

Jdoctyn K Habopy n Mmoaudukaums Habopa

Tax kak HaOOp — 9TO HEYNOPSALOYEHHAS KOJJIEKIS 9JIEMEHTOB, He HMe-
foas Kakux-ja1ubo WHAEKCOB WU KJIoYeil, 06eciedynBaionux J0CTyII
K 3HAUEHUSIM, TO UCIIOJIb30BAHUE CUHTAKCHCA CAOCKPUIITOB HEBO3MOKHO.

JLuist co3iaHmst HOBOTO 3HAYEHUST B HAGOpe PUMEHSIETCST METOJT insert(_:),
KOTOPOMY TiepejiaeTcs co3ziaBaeMoe 3Hauenne (TUCTUHT 9.33).

Jinctmur 9.33

1 // co3paem nycToil Habop

2 var musicStyleSet: Set<String> = [] Set([])

3 // BobaBnsem K Hemy HOBbIi 31EMEHT

4 musicStyleSet.insert("Jazz") (.0 true, .1 "Jazz")
5 musicStyleSet "Jazz"

B pesyJsibrare BBITTOJTHEHUS METO/Ia insert(_:) BO3BpaIlaeTCs MACCUB,
MIEPBBII 2JIEMEHT KOTOPOTO COIEPKUT 3HAUEHNE THTIa Bool, XapaKkTepusy-
follee YCIIENTHOCTD TPOBEICHHON OTepalliy, U 3HaUeHKe T06aBJISIEMOTO
sJieMeHTa. B KauecTBe IEpBOro 2JeMeHTa MacCuBa MOKET ObITh BO3Bpa-
1eHo false B TOM CJIydae, KOT/la IPOU3BOINIIACH TIOTBITKA J0OABUTH YiKe
CYILECTBYIONIMIT B HAOOPE DIEMEHT.

Jlis ypanenus ajieMeHTa U3 Habopa UCIOJIb3yeTcst MeTo/ remove(_:),
KOTOPBIN yAQJISIeT 3JIeMeHT C YKa3aHHBIM 3HAaYeHUEM 1 BO3BpaIlaeT y/a-
JIEHHOE 3HaueHue uian nil, ecin yJaageMoro sJIeMeHTa He CYLIeCTBYeT.
Taxke BbI MOKETE 33/1eHICTBOBATh METO/L removeAll() /i yiaseHns Bcex
sJ1eMeHTOB Habopa (smcTunr 9.34).

JNinctunr 9.34

1 // co3paHue Habopa CO 3HaYeHUAMMU

2 var musicStyleSet: Set<String> = {"Jazz", "Hip-Hop",
["Jazz", "Hip-Hop", "Rock"] "Rock"}

3 // yhanaem OAMH W3 >S/1eMeHTOB

4 musicStyleSet.remove("Hip-Hop") "Hip-Hop"

5 musicStyleSet {"Jazz", "Rock"}

6 // yhansiem HecywecTBYWWUA SNEeMeHT

7 musicStyleSet.remove("Classic") nil

8 // yhansem Bce 3/1eMeHTbl Habopa

9 musicStyleSet.removeAll() Set([])

[Tpoepka (hakTa HATMYKST 3HAYCHNST B HAGOPE OCYIIECTBISAETCSA METOIOM
contains(_:). /larHbII MeTO BO3BpaIacT 3HaYEHNE TUIIA Bool B 3aBUCH-
MOCTH OT pe3dyJibraTa poBepku (smcTusr 9.35).
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Jiuctuur 9.35

1 // co3paem Habop
2 var musicStyleSet: Set<String> = ["Jazz", "Hip-Hop", "Rock",
"Funk"]
// npoBepka cywecTBOBaHWA 3HayeHus B Habope
if musicStyleSet.contains("Funk") {
print("Tbl NW6UWL Xopowyk My3biKy")
} else {
print("nocnywait To, 4TO A Ccnywaw")

O NGO UnhAhW

}

Koncoun:
Tbl NK6MIWL XOPOWYH My3bIKY

Ba3oBble CBOWCTBA M METOAbI HA6OPOB

Patee Mbl cpaBHUBaAJIM HAOOPDI ¢ MATEMATHYECKUME MHOKeCTBamMu. Pas-
JTYHBIe HaGOPbI, KaK ¥ MHOJKECTBA, MOTYT COMEPKATD TTEPECEKATOTIHECST
U HeTlepecekaroluecs Mesky coboii 3nauenust. Swift mossosisier mosryyars
3HAUEHUST TAKUX HAOOPOB B 3aBUCHMOCTHU OT MOTPEOHOCTEN pa3paboTInKa.

B sncrunre 9.36 cozpaiorcs TpU pasJMdYHBIX [[€J0YNUCAEHHBIX Habopa
(puc. 9.1). OnuH 13 HAGOPOB COAEPIKUT YETHBIE YKCJIa, BTOPOIl — Hever-
HbIE, TPETUI — Te U JpyTHe.

P i
oddDigits evenDigits

Puc. 9.1. Tpu Habopa LENOUNCTIEHHBIX 3HAYEHUI

Jinctuur 9.36

1 // Habop C 4YeTHbiMK Ludpamu

2 let evenDigits: Set = [0, 2, 4, 6, 8]

3 // Habop C HeYyeTHbMM Uudpammu

4 let oddDigits: Set = [1, 3, 5, 7, 9]

5 // Habop coO cMewaHHbIMM Unppamu

6 var differentDigits: Set = [3, 4, 7, 8]
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B Ha60an CYHIECTBYIOT KaK YHUKaJIbHbIEC, TaK 1 O6HH/I€ 9JIEMEHTDI.

[t nByx n00bIX HAGOPOB MOMKHO IIPOU3BECTHU CJIEAYIOIINE ONePaLUU
(puc.9.2):

O [oxyduTh Bee o01re 11t 060ux HaboPOB aJieMeHTHI (intersection);

Q TOJYYHUTDh BCe Hemepecekatormuecs (He obIne) 1t 060X HabopoB
ayieMeHThI (symmetricDifference);

0O IOJIy4UTb BCE DIEMEHTHI 060uX HaOopoB (union);

Q NHOJYyYUTHh PA3HUILY DJIEMEHTOB, TO €CTh 3JIEMEHTbI, KOTOPbIE BXOJISAT
B II€PBBIH HAOGOP, HO HE BXOAAT BO BTOPOIi (subtracting).

a.intersectib) a.exclusivelr(b})
(63 @
B o
a. union[b} a.subtractib)
/( T T

Puc. 9.2. Onepauum, nposoauMble ¢ Habopamm

ITpu ucronb30BaHuu MeToza intersection(_:) cosnaercs HOBBII HAOOD,
cozlepsKaIluil 3HadeHus, obuiue s AByX Habopos (mctunr 9.37).

JNinctuur 9.37
1 var inter = differentDigits.intersection(oddDigits).sorted() [3, 7]

O6parure BHUMaHKE, YTO B JAHHOM IIPUMEPE BIIEPBbIE B OJHOM BbIPa-
JKEHUM MCIIOJb30BaHa I[ell0YKa BbI30OBOB METO/IOB intersection(_:)
u sorted().

ITemouka BBI30BOB — OUEHD MOJIE3HBIH DYHKITMOHATHLHBIN MexaHmaM Swift.
C ee NOMOIIIBIO MOXKHO He 3alliChIBaTh Bo3BpalliaeMoe 3HaueHue PyHKIUN
B IIepEMEHHYIO JIJISI ee JajibHelieil 06paboTKu HOBOU (hyHKIIMEN, a cpasy
JKe IPUMEHSTh 3Ty (DYHKIINIO B OZTHOM BBIPQKEHWH C TIPEBIIYIIIEH.
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B pesyssrare Bbi3oBa MeTo/a sorted() Bo3BpalaeTcs OTCOPTUPOBAHHDBIM
MacCHB, B KOTOPOM HaMMEHbBIITNE 3HAYEHUS PACIIONIAraloTCs MePBbIMHU.
JTaHHDIT METO/ BO3BPAIIAeT MMEHHO MACCHB, TaK Kak Habop — 3TO HEyTIO-
psloYeHHAd KOJUIEKIU, T/e TIOHATHE TIops/iKa CIe/IoBaHNS 3JIeMEHTOB
OTCYTCTBYET.

MPUMEYAHUE CyTb paboTbl Lienoyek BbI30BOB 3aK/IIOHAETCS B TOM, YTO €C/N Kakas-
60 hyHKLMSI, METOA MM CBOMCTBO BO3BPALLAOT O6BEKT, Y KOTOPOro €CTb CBOW CBOW-
CTBa WM METOAbI, TO X MOXHO BbI3blBaTb B TOM >Ke CaMOM BbIpaXKeHUn. [inHa Lenoyex
Bbl30Ba (KOJIMYECTBO BbI3bIBAEMbIX CBOMCTB U METOAOB) MOXET GbITb MPOVU3BOLHON.

Jliist mosyyenusi Bcex HelepeceKalolnuxcs 3HaYeHUN CIYKUT METO]
symmetricDifference(_:), mpeacTaBiaeHHbIN B aucTrHTE 9.38.

Jinctunr 9.38
1 var exclusive = differentDigits.symmetricDifference [1, 4, 5,
(oddDigits).sorted() 8, 9]

Jlis1 I0TyYeHns BCex 9J1eMEHTOB 13 000uX HabOPOB IpUMeHsIeTcs 00b-
eJIMHSTIONINIT MeTO/T union(_:), Kak IoKazaHo B iuctuHre 9.39.

Jiuctmur 9.39
1 var union = evenDigits.union(oddDigits).sorted() [e, 1, 2, 3, 4,
5 6, 7, 8 9]

Meroz subtracting(_:) BO3BpalllaeT BCe 2JIEMEHTBI [IEPBOTO MHOXKECTBA,
KOTOPBIE HE BXO/AT BO BTOPOe MHOKeCTBO (/ucTrHT 9.40).

JNuctur 9.40
1 var subtract = differentDigits.subtracting(evenDigits).
sorted() [3, 7]

SKBMBaNEHTHOCTb HabopoB

Ha puc. 9.3 uso6paskennl Tpu Habopa: aSet, bSet u cSet. B nabopax npu-
CYTCTBYIOT KaK YHUKaJIbHbIE, Tak 1 o0O1ue aemenThl. Habop aSet — ato ¢y-
nepuabop st Ha60pa bSet, Tak Kak BK/II0YaeT B cebst Bce 2J1eMEeHThI 13 bSet.
B T0 ke Bpemst Habop bSet — 510 cyOHAGOD (WITH TIOAHAGOP) AU aSet, Tak
KaK BCe 9JIEMEHTBI bSet cyiiecTByoT B aSet. Habopsl cSet u bSet siisitorest
HEIEePECEKAIOIMMUCS, TaK KaK Y HUX HET OOIINX 9JIEMEHTOB, a HabophI aSet
U cSet — TMEPECEKAMIINECS, TAK KaK UMEIOT 00IIHE 3JIEMEHTHL

IIBa Ha60pa CUNUTAIOTCA 9KBUBAJICHTHBIMU, €CJIN Y HUX OJIUH 1 TOT K€

HabOP JEMEHTOB. DKBUBAJIECHTHOCTH HAOOPOB MPOBEPSETCS ¢ TOMOTIBIO
orepaTopa aKBUBAJIEHTHOCTH (==), KaK MOKa3aHO B JMCTUHTE 9.41.
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Jinctmur 9.41

ONGAAUNNWNR

// co3paem Habop U ero Konuw
var bSet: Set = [1, 3]
var copyOfBSet = bSet
/* B Habopax bSet u copyOfBSet oauHakoBblii cocTaB
3neMeHTOB. [poBepUM UX SKBUBANEHTHOCTb */
if bSet == copyOfBSet {
print("Habopbl 3KBMBaNEHTHbI")

}

Koncob:
Habopbl 3KBUBaANEHTHbI

aSet

bSet

A

e

Puc. 9.3. Tpu Habopa 3HaueHWi C pa3INYHbIMKU OTHOLLEHUSIMU APYT C APYroM
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Camoe BaKHOE, YTOOBI IIpn Co3/1laHnn Ha60pa BBl He 3a0bIBaJI MCIIOJIb-
30BaTh KJIIOUEBOE CJIOBO Set, MHaUe B pe3yJibTaTe 6y/:[eT CO3/1aH MaCCHUB.

Merto isSubset(of:) ompeeser, sBaseTcs i o1 Habop cyOHabopoM
JIpyroro, Kak bSet /751 aSet (smctunr 9.42).

Jinctuur 9.42

1 wvar aSet: Set = [1, 2, 3, 4, 5]

2 var bSet: Set = [1, 3]

3 if bSet.isSubset(of: aSet) {

4 print("bSet - 3To cy6bHabop ana aSet")
5}

Koncous:

bSet — 3710 cybHabop ana aSet

Mertoz isSuperset(of:) BbIYMCIIAET, IBJIETCA JIM HAOOP CyIlepHAGopPOM
2t ipyroro Habopa (aucrtunr 9.43).



150 Yacrb III. OcHoBHbIE cpeacTBa Swift

Jinctmur 9.43

1 wvar aSet: Set = [1, 2, 3, 4, 5]

2 var bSet: Set = [1, 3]

3 if aSet.isSuperset(of: bSet) {

4 print("aSet - 3To cynepHabop ans bSet")
5}

Koncoub:
aSet — 3To cynepHabop ana bSet

Meroj isDisjoint(with:) ompezessier, CyecTBYIOT U B ABYX Habopax
o01ire 9JIeMeHThI, ¥ B CJydyae X OTCYTCTBMS Bo3Bpaliaer true (Juc-
TuHT 9.44).

Jiuctuur 9.44

1 var bSet: Set = [1, 3]

2 var cSet: Set = [6, 7, 8, 9]

3 if bSet.isDisjoint(with: cSet) {

4 print("Habopbl bSet u cSet He nepecekawTcs")
5

¥
Koncob:
Habopbl bSet n cSet He nepecekawTcAa

Metonpl isStrictSubset(of:) u isStrictSuperset(of:) ompenensior,
sBJIsIETCS. HAOOP CyOHAOOPOM WU CYIIEPHAOOPOM, HE PABHBIM YKa3aHHOMY
MHOKecTBY (JcTUHT 9.45).

JIncTnHr 9.45

1 var aSet: Set = [1, 2, 3, 4, 5]

2 var bSet: Set = [1, 3]

3 if bSet.isStrictSubset(of: aSet) {

4 print("bSet - cy6Habop gns aSet")
5}

6 if aSet.isStrictSuperset(of: bSet) {

7 print("aSet - cynepHabop ana bSet")
8 3}

Koncob:

bSet — cybHabop ans aSet
aSet — cynepHabop ana bSet

9.5. Cnosapu
ObbsaBneHne crnosaps

C]lOBClpb — 9TO HEYIIOPAAOYECHHAS KOJUVICKINA 9JIEMEHTOB O/IHOTO 1 TOT'O K€
TUIIQ, 114 TOCTYTIa K 3HAYECHUAM KOTOPBIX MCIIOJb3YIOTCA KIIIOYN. Ka?KI[bIﬁ
JJIEMEHT CJI0Baps COCTOUT U3 YHUKAJbHOTO KJIIO4a, KOTOprﬁ YKa3bIBA€T Ha
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JAHHBIN 2JIeMEHT, U 3HaueHus. B kayecTBe Kitoya BBICTYIIAET HE aBTOMA-
TUYECKU YCTAaHABJIUBAEMbIN MH/IEKC (KaK B MACCUBAX ), & YHUKAJIbHbIH J1JIs1
CJIOBAPST JIUTEPAT MTPOU3BOJHHOTO TUTIA, YCTAHABIMBAEMBIN pa3paboTyi-
koM. Haiie Bcero Kio4u — 3To CTPOKOBbBIE JINTEPAJIBL.

MPUMEMAHME YHuKanbHble KNOYM crioBapei He 0bs3aHbl UMeTh TUM String. OcHOB-
Hoe TpeboBaHue, 4Tobbl 3HaYeHMe Tna MOrio CTaTb KOYOM, COCTOMT B TOM, YTO AaH-
Hbli TUN JOMKEH BbiTh XELIMPYEMbIM.

ﬂpyFI/IMI/I CJIOBaMH, eCJIn Ka)KlII)II;'I JJIEMEHT MaCCHBa — 9TO IIapa «NMH/IEKC-
3HadYeHue», To KaH{I[beI JJIEMEHT CJIOBapsA — 3TO Iapa «KJII0Y-3HAYECHUE>.
I/IIIGH CJIOBapefI B TOM, 4TOOBI NCITOIB30BATh YHUKaJIbHBIE TTPONU3BOJIbHBIE
KJIIOYM IV JIOCTYIIa K 3HAYECHUAM, IIPU 9TOM, KaK 1 B Ha60an, TIMOpAIAOK
cjlea0BaHusA 9JIEMEHTOB HEBaKEH.

3HaueHne CJIOBApA yCTaHaBJ/JIMBAETCA C IIOMOIIBIO JTHUTEPaJjia CJa0BapA.
CUHTAKCHUC
[knwy_1:3HaveHne_1, KAWY_2:3HaveHue_2, ..., kwd_N:3HaveHue_N]

Jlutepan cnosapsi OnNuUCbIBaeT 3neMeHTbl cnoBaps. OH 3anucbiBaeTcs B KBaApaTHbIX
ckobkax, a YKa3aHHblE B HEM 3/1EMEHTbI Pa3aenstoTca 3andaTbiMU. Kaxxablii anemMeHT —
3TO Mapa «KJY-3Ha4YeHNE», rae KoY OTAENEH OT 3HAYEHNA ABOETOYMNEM.

MPUMEYAHMUE [nsa co3gaHus HEM3MEHSIEMOrO CroBapsi MUCMosb3yiiTe onepaTtop let,
B NMPOTMBHOM C/ly4ae — onepaTop var.

[Tpumep cosnanmst cioBaps MPUBEIEH B incTUHTE 9.46.

JNuctunur 9.46
1 var dictionary = ["one":"oguH", "two": "one": "oOuH", "three":
"pea", "three":"Tpu"] "mpu", "two": "d8a"]

CiroBapb dictionary coep;KUT TpU aJieMeHTa. 3/1eCh one, two 1 three — aTo
KJIIOUN, KOTOPBIE CJIy>KaT I I0CTYTIa K 3HAYeHUsIM cJ10Baps. TUITOM JJaHHBIX
KJIIOYEH, KaK ¥ TUIIOM JIaHHbIX 3HaYeHUH c1oBapsl, sBJsercd String.

IIpu mOMBITKE CO3AAHMUS CIOBAPS C ABYMSI OAMHAKOBBIMU KJiodamu Xcode
coobuT 06 ommodKe.

NHnumanmsaunsa cnosaps Ha OCHOBE Moc/eaoBaTebHOCTH

PaHee MbI pacCMOTPEJTH CIIOCOO MHUITHAM3AIII 3HAUYCHUS CJIOBAPST [Ty TEM
HETIOCPEZICTBEHHO TIepeiaun JIuTepasa ocje ornepaTtopa MpucBauBaHUSL.
Jpyrum criocoboM sBJIsSIeTCsI MHUIMAIN3AIIKS CJI0Bapsl Ha OCHOBE JIBYX
MIPOU3BOJIbHBIX KOJIIeKIni (JiucTuHr 9.47).
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Jinctuur 9.47

1 // 6a3oBaa konnekuua kopTexel (nap 3HayeHwui)

2 let baseCollection = [(2, 5), (3, 6), (1, 4)]

3 // co3paHue cnoBapAa Ha OCHoBe 6a30BOW Koasiekuuu

4 let newDictionary = Dictionary(uniqueKeysWithValues:
baseCollection) // [2: 5, 3: 6, 1: 4]

B ¢ynximmm Dictionary(uniqueKeysWithValues:) ncmoib3yeTcst BXOJ-
HOIt TapaMeTp uniqueKeysWithValues, KOTOpOMY MepelaeTCs KOJIEKIU
nap sHadeHuil. Pesyabrupyiomuii cjioBapb OyaeT cogep:KaTh B KauecTBe
KJTIOUel MepBBIid 9JIeMEHT KaXX0M mapbl 3HAaUeHU! (KasK0TO KOPTEXKa)
6a30BOIl KOJLIEKIMHM, 8 B KaUeCTBe 3HAUCHUI — BTOPOIi 9J1eMeHT KaxK oI
Tapbl 3HAYEHUI.

Bcst mos1e3HOCTD JaHHOTO criocoba IPOSBIISETCS TOr/A, KOTa BaM Heo0-
XO/IMMO c(hOPMUPOBATH CJIOBAPH HA OCHOBE JIBYX MOCJEI0BATETBHOCTEH.
B arom ciyuae Bbl MOkeTe chOpMUPOBATH U3 HUX OJIHY MOCJIE/IOBATEb-
HOCTD TIap «KJIOY-3HAYeHNe» 1 repeath ee B GyHKIMIO Dictionary (uni
queKeysWithvalues:) (suctunr 9.48).

Jinctuur 9.48

1 let nearestStarNames = ["Proxima Centauri", "Alpha Centauri A",
"Alpha Centauri B", "Barnard's Star", "Wolf 359"]

2 let nearestStarDistances = [4.24, 4.37, 4.37, 5.96, 7.78]

3 let starDistanceDict = Dictionary(uniqueKeysWithvalues:
zip(nearestStarNames, nearestStarDistances))

4 // ["Wolf 359": 7.78, "Alpha Centauri B": 4.37, "Proxima Centauri":
4.24, "Alpha Centauri A": 4.37, "Barnard's Star": 5.96]

Dyukums zip(_:_:) MOKa elfe BaM HEM3BECTHA, MbI TO3HAKOMIMCSI
¢ Hell B onHOl n3 Oyaymux riaas. CyTh GYHKIUU COCTOUT B TOM, YTO
OHa BO3BpaLIAeT IOCAEA0BATEIBHOCTD Hap, OCHOBAHHYIO Ha ABYX 0a30-
BBIX ITOCJIE/IOBATEJIbHOCTSAX (B JAaHHOM CJay4Yae 9TO nearestStarNames
1 nearestStarDistances). [Tocsie aToro cpopmupoBanHas nocsueno-
BaTEJbHOCTH Tepe/lacTcs CBOUCTBY uniqueKeysWithValues uHUIM-
asm3aropa tumna Dictionary. B kadyecTBe Kioueil pe3yabTUPYONIAN
cjoBapb OyneT colpepsKaTh 3HAUYEHUs MePBOU 0A30BON KOJIEKIIMU
(nearestStarNames), a B KauecTBe 3HaYE€HUST — dJIEMEHTHI BTOPOii 6a30-
BOM KOJIJIEKIINH.

B moBcenHeBHOM MPOTPaMMUPOBAHUH ITOT CITOCOO UCTIOMB3YETCS HE TaK
YacTo, OITOMY 3alIOMUHATH BECh €r0 CHHTAKCUC He 0bs13aTebio. Bam
HYSKHO JIMIITb 3HATh, UTO CJOBAPh MOXKET ObITh CO3/1aH TakuM oOpasom. [Ipu
HeOoOXOIMMOCTH BbI BCET/[a CMOKETE BEPHYThCS K KHUTE WK O(UITHATBHON
nokymenTaruu ot Apple.
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B3anmopnencTaue ¢ anieMeHTaMm cnoBaps

Kak ormeuasnioch paHee, IOCTYII K 3JIEMEHTaM CJIOBapsi MPOUCXOUT € TIO-
MOIIBIO YHUKaAbHBIX KJI0uell. Kak u npu pabore ¢ MaccuBaMu, KJIIOUU
Tpe/THa3HAYeHBI HE TOJBKO JIJIS TIOJYIeHUS 3HAUeHU N 3JIEeMEHTOB CJI0Baps,
HO U JIJIs UX U3MeHeHus (aucTuHr 9.49).

Jinctunr 9.49
1 var countryDict = ["RUS":"Poccua", "BEL": ["BEL": "bBenapycb",
"Benapycb", "UKR":"YkpauHa"] "UKR": "YKkpauHa",

"RUS": "Poccusa"]

2 // nony4aem 3HayeHue 3neMeHTa

3 countryDict["BEL"] "benapyce"

4 // u3MeHseM 3Ha4vyeHue 3dJieMeHTa

5 countryDict["RUS"] = "Poccuiickana Oepepauus"  "Pocculickas ®edepayusa”

6 countryDict ["BEL": "bBenapycb",
"UKR": "YkpauHa",
"RUS": "Pocculickasa

®edepayusa"]

ITpu u3MeHeHU N 3HAYEHNUST ¢ UCTIOJIb30BaHueM cabekpurita Swift Bosspa-
IaeT yCTaHaBANBACMOE 3HAUCHHUE 9TOTO JICMEHTA.

B pe3yJbraTe UCIIOJHEHN I ITAaHHOI'O Ko/la CJIoBaphb count ryDict 1IoJrydaer
M3MeHeHHOe 3HaYeHue djieMeHTa C KJII04oM RUS.

II]IH O6HOBJI€HI/I${ 3Ha4YeHUA dJIEMEHTa CJI0BapsA MOKHO TaKyKe MCIT0JIb30-
BaTh MeTO/ updateValue(_:forKey: ). Kak mokasano B suctunre 9.50, mpn
YCTaHOBKE HOBOTO 3HAYEHUsI IAHHBIH METO/I BO3BPAIaeT OMITUOHATbHOE
crapoe 3nadenue (nil, eciv 3HAYEHUS 110 U3MEHSIEMOMY KJTIOUY He CyIile-
CTBYET).

Juctuur 9.50
1 var countryDict = ["RUS":"Poccua", ["BEL": "Benapycv",
"BEL": Benapycb", "UKR":"YkpauHa"] "UKR": "YkpauHa",
"RUS": "Poccusa"]
2 // vW3MeHAeM 3Ha4yeHMe 3neMeHTa
3 countryDict.updateValue("Poccuiickan "Poccua"
Oepepaumns”, forKey: "RUS")
4 countryDict ["BEL": "Benapycv",
"UKR": "YkpauHa",
"RUS": "Pocculickasa

®edepayusa"]

II]IH U3MeHeHU:d 3HayeHus B MeTo/l updateValue IepeiaeTcda HoBO€e 3Ha-
YeHue dJieMeHTa U ImapaMeTp forKey, B 3HaYueHUU KOTOPOTO YKa3aH KJI04Y
N3MEHAEMOTI'O 9JIEMEHTA.
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B ornnume or BapuaHTa € UCIIOJIb30OBaAaHUEM ca6c1<p1/mTa, lIaHHblf/'I METO/
BO3Bpallla€T HE HOBOE, a CTapO€ 3HaUY€HUE IJIEMEHTA CJIOBAPAI.

Jl1st Toro 4ToObI CO31aTh HOBbII 2JIEMEHT B CJIOBape, A0CTATOYHO 3a/eii-
CTBOBATh CaGCKPHUIIT ¢ YKazaHUEM Ha HOBBIH HECYIIECTBYIOMINN KITHOY,
nepeznas eMy Tpedyemoe sHadenue (Jctunr 9.51).

Jiuctuur 9.51
1 var countryDict = ["RUS":"Poccua", ["BEL": "Benapycwv",
"BEL": "benapycb", "UKR":"YkpauHa"] "UKR": "YkpauHa",

"RUS": "Poccusa"]

2 // co3paHue HOBOrO 3/1eMeHTa c/ioBapA

countryDict["TUR"] = "Typuua" "Typyusa"

4 countryDict ["BEL": "Benapycv",
"UKR": "YkpauHa",
"RUS": "Poccus",
"TUR": "Typyus"]

W

[l ynaneHnst HeKOTOPOTO a7eMeHTa (Taphl «KJI0Y-3HAUYEHHe» ) 10CTa-
TOYHO MPUCBOUTH YAAISIEMOMY 9JIEMEHTY nil MJIU UCIIOTB30BATH METO]I
removeValue(forKey: ), yKasaB KJio4 ajeMenTa (JucTunr 9.52).

JIncTtuur 9.52

1 var countryDict = ["RUS":"Poccua", ["BEL": "Benapycwv",
"BEL": "Benapycb", "UKR":"YkpauHa"] "UKR": "Ykpauna",
"RUS": "Poccusa"]
2 // yhaneHue 3neMeHTa cnioBapA

3 countryDict["UKR"] = nil nil

4 countryDict.countryDict.removeValue "benapyces"”
(forKey: "BEL")

5 countryDict ["RUS": "Poccusa"]

[Ipu ncronp3oBaHuM MeTO/Ia removeValueForKey Bo3BpalaeTcst 3HaUeHE
VQJISIEMOTO DJIEMEHTA.

Eciu BbI oTIbITa€TECH MOJTYYUTD IOCTYIT K HECYTIECTBYIOIIEMY dJIeMEHTY
cJioBapsi, 3TO He IpuBeeT K omubke — Swift mpocTo BepHeT nil. D10
TOBOPHT O TOM, YTO JII0O0E BO3BPAIIAEMOE 3HAYCHIE IEMEHTA CIIOBAPST —
onmuoHas (suctuHr 9.53).

Jinctuur 9.53

1 var countryDict = ["RUS":"Poccuiickas ["BEL": "Bbenapycwv",
®epepauna”, "BEL":"Benapycb", " UKR": "YkpauHa",
"UKR":"YKkpaunHa"] "RUS": "Pocculickasn

®edepayua”]
2 // nonyy4um 3HavyeHue 3nemMeHTa
3 let myCountry: String = countryDict["RUS"]! "Pocculickaa ®edepayus"
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Jlia npeobpasoBaHKs BO3BPALIAEMOT0 3HAYEHK dJeMeHTa country -
Dict["RUS"] u3 Tuma String? B TUII String BBITOJIHAETCA IPUHYAUTEIb-
HOE U3BJICUCHIE 3HAYCHIA.

SIBHOe yKa3aHue Turna AaHHbIX CroBaps

Tum JaHHBIX 9JIEMEHTOB CJIOBAPS COACPIKUT B cebe /1Ba TUTIA TAHHBIX: TUIT
KJIIOYA ¥ TUTI 3HaueHust. Tak JKe Kak u npu pabore ¢ MaccuBamu 1 Habopa-
MU, BBI MOKETE SIBHO YKa3aTh 3HAYCHIE THTTA IAHHBIX KOJIJIEKITUN, HO TIPH
HTOM HEOOXOMMO 3aJIaTh TUTIBI IAHHBIX U JIJIS KJII0YA, U 75T 3HAUCHUST.

CUHTAKCUC
var uma_cnosapa: Dictionary<TunKnwya:Tun3HaveHna>
var uma_cnoBapsa: [TunKnwya:Tun3HaveHus |
Twvn cnosaps B 3TOM ciyyae paBeH [TunKntoya: Tun3HaueHus] (¢ KBagpaTHbIMU CKOBKa-

mu) nnm Dictionary<TunKntoya:Tun3HayeHust >. Oba BapuvaHTa ykasaHusi TUMa AaHHbIX
paBHO3HAYHbI.

OO6bABIEHHDII CJIOBAPD, IIPEXkK/Ie YeM ¢ HUM MOKHO OyeT B3auMOAeiCcTBO-
BaTb, J0J/UKEH ObITh MHUIMATU3UPOBAH.

CosagaHune nycToro crioBaps

Jl1st TOro 9TOGBI CO3/IATD MYCTON CIOBAPH, OH IOJKEH OBITH MHUITHAT3H-
poBaH 3HaYeHWeM 06e3 2JTEMEHTOB. ITO JIEJAETCS € TIOMOIIBI0 KOHCTPYK-
1nu [ : ], KOTOpas Kak pas U SBISIeTCS JJUTEPATIOM CI0BapsI, He MMeIOIIero
2J71eMeHTOB (JiucTHHT 9.54).

Juctuur 9.54
1 var emptyDictionary: [String:Int] = [:] [:]
2 var AnotherEmptyDictionary: Dictionary<String,Int> = [:] [:]

C oMOTIbI0 KOHCTPYKITUH [ : ] MOJKHO TaKyKe YHUUTOKHUTH BCE dJI€MEH-
THI CJIOBApPSsI, €CJIM MIPUCBOUTH €€ CJOBAPIO B KauecTBe 3HaYeHUs (JInc-

TuHT 9.55).

Jiuctuur 9.55

1 var countryDict = ["RUS":"Poccuitckan ["BEL": "benapycs",
Oepepauma™, "BEL":"Benapycb", "UKR": "YkpauHa",
"UKR":"YkpanHa"] "RUS": "Pocculickasa

®edepayus"]
2 countryDict = [:] [:]
3 countryDict [:]
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MPUMEYAHUE 3HauyeHus B C/iOBape XpaHATCS BOBCE HE B TOM MOPSAKE, B KAKOM Bbl
ux Tyga nomewany. CnoBapn — 3T0 HE MACCMBbl, OHW HE SBNSIOTCS YNOPSAAOYEHHbIMU
KonnekumsmMu. Bel He MoxeTe [06aBUTb 3N1EMEHT B KOHEL, C/I0Baps, Bbl NPOCTO Ao6aB-
NIsieTe HOBbI 3N1eMeHT, a Swift caMOCTOsTeNbHO peLuaeT, Ha Kakytlo Mo3vUMI0 B JaHHOM
CrioBape ero noMecTuTb.

ba3oBble CBOWCTBA M METO/bI C/IOBapeN

CioBapn, Kak M MAacCUBBI ¢ HAOOpaMU, HMETOT OOJBITOE KOJTUIECTBO
cBOHCTB ¥ MeTOZ0B. C HEKOTOPBIMM U3 HUX BBl YK€ IO3HAKOMUJIMCD.
HauboJiee Ba)kKHbIE U3 OCTABIIUXCSI MBI CEIYaC PACCMOTPUM.

CBolicTBO count BO3BpallaeT KOJUYECTBO IJEMEHTOB B cjoBape (Jiuc-
tuHr 9.56).

Jinctuur 9.56

1 var someDictionary = ["One":1, "Two":2, "Three":3]
2 // KONN4ecTBO S/1EMEHTOB B CnoBape
3 someDictionary.count // 3

Ecau cBoiicTBO count paBHO HYJIIO, TO CBOICTBO isEmpty Bo3Bpaiaer true
(muctunr 9.57).

JNuctuur 9.57

1 var someDictionary: [String:Int] = [:] [:]
2 someDictionary.count 7}

3 someDictionary.isEmpty true

HpI/I HeO6XO,I[I/IMOCTI/I BbI MOJKETE TIOJIYUUTDb BCE KJIIOYN NJIN BCE 3HAYEHU S
CJIOBapsI ¢ TTIOMOTIBIO CBOMCTB keys 1 values (mctuHT 9.58).

Nuctunar 9.58

1 var countryDict = ["RUS":"Poccuiickan ["BEL": "Benapycv",
Oepepaumna™, "BEL":"Benapycb", "UKR" :YkpauHa",
"UKR" :"YkpanHa"] "RUS": "Pocculickasa

O®edepayus”]
2 // Bce knw4m cnosapAa countryDict

3 var keys = countryDict.keys LazyMapCollection
<Dictionary<String,
String>,String>

4 // Bce 3HayeHua cnosapa countryDict

5 wvar values = countryDict.values LazyMapCollection
<Dictionary<String,

String>,String>



ITpu BBI3OBE cBOMiCTBA keys nin values Swift BosBpaiiaer He MaccuB, Ha-
6Op MJIN CJI0BapPh, a 3HaYeHne HeKoero Tuiia LazyMapCollection, KoTopoe
MPECTaBIIET COOOH TeHNBYIO KOIeKH0. O TOM, UTO HTO TAKOE, MBI 1O~
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rOBOPpUM B OlIHOﬁ 13 CJIEAYIOIINX TJIaB.

3apaHue

1.

Cospaiite ncepgonnm Chessman st tumna caosapst [String:
(alpha:Character,num:Int)?]. JlaHHBII TUII OIMCHIBAET IIaX-
MaTHYI0 (GUTYPY Ha UTPOBOM IoJie. B Kifode cIoBapst ZOKHO
XPaHUTHCS UMsT (DUTYPBI, HAaTpuMep «bBesrbrit KopoJby, a B 3Have-
HUU — KOPTEX, YKA3bIBAIOIINI HAa KOOPAUHATHI (DUTYPBI HA UTPO-
BOM ToJie. Ecyim BMecTo KopTeska HaXOAUTCS nil, 9To 03HAYAET,
uTo hurypa youra (He MMeeT KOOPAMHAT Ha MTPOBOM IOJIE).

Cospaiite miepeMeHHbIN cJI0Baph Chessmans Trtia Chessman 1 J10-
GaBbTe B HETO TPU IIPOM3BOJIbHBIE (DUTYPBI, OAHA 13 KOTOPHIX He
JIOJIZKHA UMETh KOOP/IMHAT.

CoszpaiiTe KOHCTPYKIIUIO if-else, KOTOpas IPOBEPSIET, yOUTA JIKt
nepenannas eii urypa (aeMeHT cioBapsi Chessmans), 1 BBIBO-
JIAT HA KOHCOJIb HH(GOPMATIUIO OO0 0 KOOpAUHATAX (DUTYPHI,
700 O ee OTCYTCTBUU HAa UTPOBOM TIOJIE.

[ moryyeHust KOOpAWHAT TIepelaHHON (PUTYPBI NCTIOIB3YHTE
OIIIIMOHATIBHOE CBI3bIBAHUE.

CoxpaHuTe JIAaHHYIO IPOTPAMMY — Mbl BEPHEMCS K HEll B I10-
CITETYIOTIIEM.



LiInknbl

ITporpaMMHUCTBI BCET/Ia CTAPAIOTCS TIHCATH KOJI, KOTOPbIN OY/I€T BBIMOJIHSITh
KaK MOKHO 0OJIbIIIE 3a/1a4 ¥ BBIYMCIIATH KaK MOYKHO OOJIbIIE BhIPAKEHMIL.
ITpu 5TOM camMOTO KO/ IOJKHO OBITh KaK MOKHO MeHbIie. [TporpaMmbr
¢ HeGOBIITNM KOJUYECTBOM KOJa TPOIIe OTIaKUBaTh U MOALEPKUBATD,
a1 pa3pabaThiBaTh — TOXKE.

Panee MbI paccMoTpesIu o1iepaTopbl, O3BOJISIONINE BBIIOJIHSTH Pa3JInYHbIe
YUYACTKK KOJIA B 3aBUCHMOCTH OT YCJIOBUiA, BOSHUKIITIX B X071€ PaOOTHI TPO-
rpamMMbl. B 1aHHO# TJ1aBe OIUCHIBAIOTCS MEXaHU3MbI, IO3BOJILIONINE 1~
KJIMYHO (MHOTOKPATHO) BBINOJHATH Pa3indHble OJ0KH KOJIa U YIIPABJISATH
JAHHBIMU TUKJIaMu. [[pyrumMn cjioBaMu, OCHOBHAS U/iesl ITNKJIOB COCTOUT
B TOM, YTOOBI TIPOTPAMMa MHOTOKPATHO BBITIOIHSIA OTHU 1 TE 5Ke BhIPasKe-
HIIsI, He TPeOYST OT IIPOrPAMMUCTA MHOTO Pa3 MICATh KO/l THX BHIPAYKEHUIL.

[TuKIn4HOE BBIIOJIHEHNE KOa 00eCIedUBACTCS ONEPAmopamiL nogmope-
nust. Swift npeiaraer Bcero Tpu Takux omnepartopa: for, while u repeat
while. Kaykpii 3 HuX nmeer pasHbie BO3MOXKHOCTH.

Koz MOKeT moBTOpsThC MO0 OlpeeeHHOe KOJIMIeCTBO pas, J100 MoKa
KaKO0e-TO yCJIOBUE He BhIMOTHUTCS. Kask10e ciieytoliee BoIoTHEHUE OJ10-
Ka KOJIa Ha3bIBACTCS Umepauyuel.

10.1. OnepaTtop noBTopeHus for

Omeparop for TpepHa3HAYEH JIsT TUKIUYHOTO BBIMTOTHEHNST 6T0KOB KO/A.
Swift npearaer oy hopmy HCIOIB30BaHKSI JAHHOTO oriepatopa: for-in.

Linkn for-in

CUHTAKCUC

for nepemeHHas in nocnefoBaTenbHOCTb {
610K_KopAa

}
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Lnkn for-in BbINONHSIET 6/10K_KOAA [N KaXKA0ro 3neMeHTa B NociefoBaTeIbHOCTU. Me-
pea Kaxzaon uTepaumen oYepeaHOoV 3MIEMEHT M3 MOCNeAoBaTENbHOCTM NPUCBAUBAETCS
repeMeHHol, KoTopasi A0CTyrnHa B 6/oke koaa. Mocne nepebopa BCEX 3MEMEHTOB Mo-
CnefoBaTeNbHOCTM LMK 3aBepLUAET CBOK paboTy.

Teno uukna, copepxxallee BbIMONHAEMbI 6710K_Koda, 3akntoyaeTcs B UrypHble
CKOBKM.

[uka for-in, MO3BOJIIET BHITIOJHUATH OIpPE/IeJIEHHOE KOJTMYEeCTBO MOBTO-
pEHUH BJIOKEHHOTO B HEero Koja. [Ipu aToM oH 061aaeT MupoKuME BO3-
MoskHOCTsIMU. [Tpumep ucnosib3oBanus 1uKa npuBesiex B inctunre 10.1.
JlaHHbIN KO/ cKaazbiBaeT Bce yncyaa or 1 10 10 1 BBIBOAUT UTOTOBBIMI
pesyJbraT B 00J1aCTH Pe3yJIbTaToB.

JNiuctuur 10.1

1 var totalSum = 0 (7

2 for i in 1...10 {

3 totalSum += i (10 times)
4 }

5 totalSum 55

ITocre omepaTtopa for yKasbIBaeTcst MM 00BSIBISIEMOIT TIepEMEHHOT,
B JlaHHOM cJiy4ae 3To i. KosmuecTBo OBTOpEeHUH yKa3blBaeTcs 1ocje
KJII0YeBOro cjoBa in. Bo Bpems nepBoiil ntepanuy nepeMeHHoi i mpu-
CBaMBAeTCsI TEPBOE 3HAUEHHE U3 [fana3oHa 1. . . 16, To ecTh 1, moce gero
BBIIIOJIHAETCS KOJL TeJla IMKJa. B cienyioleit urepanuu nepeMeHHoi i
MPUCBANBAETCd BTOPOE 3HAUeHUe U3 Jranazona (2) u IMoBTOPHO BBITIOJ-
Haetrcd Tesio uukia. M rax nanee.

HecMmoTpst Ha To 9TO B IMKJIE CO3/IaeTCS HOBasI TIepeMernast i, Swift me
Tpebyer micarh oreparop var.

[lepemennasi, KOTOpast CO3/IaeTCs B UKJIE for-in, SIBJSIETCS JIOKATBHON
JUTST TAHHOTO NUKJA. TO eCTh ecin CyIIecTBYeT BHEIIHSIS OTHONMEHHAs
TiepeMeHHast WM KOHCTaHTa, TO ee 3HaueHue He GYIeT mepecekaThes ¢ Jio-
KaJIbHOU [TePeMEHHOI 1 BCe M3MeHEeH s JIOKAJIbHOTO TapaMeTpa HUKAK He
MOBJUSIOT HA BHEITHU (sucTuHT 10.2).

JNinctuur 10.2

1 var totalNum = @ o

2 var i=290 (7}

3 for var i in 1...10 {

4 totalNum += i (10 times)
5}

6 totalNum 55

7 i o
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HecmoTps Ha TO 4TO B 1IMKJIE 3HaYE€HUE JIOKAJIbHON IIepeMeHHO 1 n3MeHs-
€TCs1, 3HAYeHUE TII00ANbHON EPEMEHHON 1 0CTAETCST TPEKHUM.

BosMmozkHa cuTyarus, KOra BaM HeOOXOAUMO IPOUTH OT OOJIBIIETO YHCIA
K MeHblieMy. [Ipu IOIbITKe YKa3aTh IUANA30H OT OOJIBIIET0 K MEHBIIEMY,
nanpumep (10...1), Xcode coobuur 06 oumbke. [Jis 9TOro UCIOIb3yiiTe
meroj reversed() (suctunr 10.3).

Jinctuur 10.3

1 var totalSum = 0 7}

2 for i in (1...10).reversed() {

3 totalSum += i (10 times)
4 3}

5 totalSum 55

BHUMAHME PaHee, npy n“3y4YeHUn Konnekumi, Mbl obpallanuce k metoay reverse(),
KOTOPLIV M3MEHSIET MOPSIAOK MPOW3BOJSIbHOM KOMMIEKUMM Ha 0BpaTHbI. B oTnnume oT
Hero MeTop reversed(), C OKOHYaHVeM -ed, He U3MEHSIET WCXOAHYIO MocnenoBaTeslb-
HOCTb, @ BO3BpaLlaeT O4epeHON MIEMEHT, HauMHas C KOHLUA KOMIEKLMK.

Eciiu Heo6X0MMMO TIPOUTH OIPE/IeIEHHBII YUCI0BON UHTEPBAJ C He-
KOTOPBIM TITaroM, MOKHO MCTIOJIb30BaTh /1BA OJJTHOMMEHHBIX METOJa!
stride(from:through:by:) u stride(from:to:by:). PaccMOTpuM Kaxbiil
u3 Hux (suctunr 10.4).

Nuctunur 10.4

1 for i in stride(from:1, through:5, by:2) {
2 print(i)

3}

4 for i in stride(from:1, to:5, by:2) {
5 print(i)

6 }

Koncoub:

1

3

5

1

3

Kak BuiHO 13 BBIBO/IA HA KOHCOJIU, apIyMEHT from yKa3blBaeT HadalbHOE
3HaYeHUe JAUara3oHa, by — Iar mpoxoja mo Auamnasony, through n to —
KOHeuHoe 3Hauenue puanaszona. [Ipu ucnosbzoBanuu to ykasanuoe 3na-
yenue nckiovaercs (ot 1 10 4 c marom 2).

C nomotbio 1ukJia for-in ouenb yao6HO epedbrparh 3HAYeHIs KOJIIEK-
i, JI71st 5TOT0 TpeGyeTces mepeaTh UM KOJUTEKITHH MOCJIe KII0YeBOT0
cioBa in (smactunr 10.5).
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JNiuctmur 10.5

1 var myMusicStyles = ["Rock", "Jazz", "Pop"]
2 for musicName in myMusicStyles {

3 print("a nwbno \(musicName)")
4 }
Koncon:

Al nwbnw Rock
A nwbnw Jazz
Al nwbnw Pop

B pesysibTaTe iepeMeHHast musicName TOJYYUT TI0 OUYepea Kaskaoe U3
3HAYEHUI, 3aIIMCAHHBIX B MaccuB myMusicStyles.

Ho uto nenats, ecau TpebGyercst MOTYUUTH BCE DJIEMEHTHI HE MacCHBa
uiu Habopa, a caoBapsi? J[ist 3T0T0 HEOOXOAMMO HCIIOJIb30BATH yIKe
3HAKOMbIe HAM KOPTEXH B KauyecTBEe M3MEHIEMOTO MapaMeTpa MnKia
(smuctunr 10.6).

JNiuctuur 10.6

1 var countriesAndBlocks = ["Poccua™: "EA3C", "CWA": "HATO",
"OpaHuma" :"EC"]

2  for (countryName, blockName) in countriesAndBlocks {

3 print("\(countryName) BcTynuna B \(blockName)")
4}
Koncoub:

Poccua BcTynuna B EA3SC
OpaHuma BcTtynuna B EC
CWA BcTtynunu B HATO

Kak BuzuTe, 1aHHbII CII0COO HAMHOT'O y00HEe UCIIOIb30BAHUS CJAOKHBIX
KOHCTPYKIMH B IIUKJIe for, i paboTa ¢ KOJUIEKI[USIME B IIUKJIE TEMEPh 10-
CTaBJIIET OJIHO YIOBOJILCTBUE!

Bosmoskna cutyanus, Korga Tpebyercs IoAy4uTh He mapy <«KJI04Y-
3HAYEHMe» U3 CJIOBApPsl, a TOJHKO KJIOY WK TOJIbKO 3Hadenue. [[s
ATOTO B KOPTEKE HA MECTE TOTO HJIEMEHTA, KOTOPBIN 3arpysKaTh He cJie-
Ayer, HeoOXOAUMO BCTABUTh CHMBOJI HUMKHETO IIOAYEPKUBAHUA (JIHC-
tunr 10.7).

Jinctmur 9.7

1 var countriesAndBlocks = ["Poccua": "EA3C", "CWA": "HATO",
"OpaHuma":"EC"]
for (countryName, _) in countriesAndBlocks {

print("cTtpaHa — \(countryName)")

ANWwWN

}
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Koncoan:

cTpaHa — Poccua
cTpaHa — OpaHuuA
cTpaHa — CIA

C JAHHBIM ITPUEMOM Bbl ITO3HAKOMUWJIVICD €II1€ BO BPEM: N3Yy4CHA KOPTEXEﬁ.

B Swift cymectByeT crienuanbHblii MeTo1 enumerated( ), KOTOPbIN MO3BO-
JIeT mpeobpa3soBaTh MACCUB TAKUM 00PA30M, YTOOBI € TIOMOIIBIO I[UKJIA
for-in MOJAYYUTH B BUE KOPTEKA KAKAYIO OTAEIbHYIO ITapy «UHIEKC-
snauenney (muctunr 10.8).

JNnctunur 10.8
1 var myMusicStyles = ["Rock", "Jazz", "Pop"]

2 for (index, musicName) in myMusicStyles.enumerated() {
3 print("\(index+1). A nwbnw \(musicName)")

4}

Koncoub:

1. A nwbnw Rock
2. A nwbnw Jazz
3. A nwbnw Pop

Crpoka (To ecTh 3HaUE€HNE TUTIA String) — 3TO KOJUTEKITHs CuMBOJIOB. [1o-
HTOMY CTPOKa MOKeT 00pabaThiBATHCH OCUMBOJIBHO € TIOMOIIBIO MK/
for-in. B mictunre 10.9 Ha KOHCOJIb TIO OJTHOMY BBIBOJISTCSI CUMBOJIBI,
BXOJISITIINE B CTPOKY.

Jinctuur 10.9

1 let myName = "Troll"

2 for oneChar in myName {
3 print(oneChar)

4 }

Koncoun:

o0 5 H

It 06paboOTKM MHOTOMEPHBIX KOHCTPYKIUI BPO/Ie BIOKEHHBIX KOJLJIEK-
I BRI MOKeTe BKJIAJIbIBATH OJIHU IUKJBI B fipyrue. B auctunare 10.10
MbI CO3/I/INM CJIOBAPh, KOTOPBIH CO/IEPIKUT PE3YJIBTAThl UTP XOKKEHHOM
KOMaH bl B yeMminoHare. Kiou Kak/oro ajieMeHTa — 9TO Ha3BaHNEe KOMaH-
JIbI COTIEPHUKA, a 3HAYeHNE KaK/[0TO 9JIEMEHTA — MAaCCHB Pe3yJIBTaTOB UTP
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C KOMaHlIOﬁ, YKaSaHHOﬁ B KkJtoue. Ha koHCOJIb BbIBO/IATCA PE3YJIbTaThl BCEX
UTp C YKazaHneM KOMaH/[ U U'TOTOBOI'O cUeTa.

Jinctuur 10.10

1 // cnoBapb C pe3ynbTaTamu urp

2 var resultsOfGames = ["Red Wings":["2:1","2:3"], "Capitals":["3:6",
"5:5"],"Penguins":["3:3","1:2"]]

3 // obpaboTka cnoBaps

4  for (teamName, results) in resultsOfGames {
5 // obpaboTka mMaccuBa pe3ynbTaToB

6 for oneResult in results {

7 print("Urpa c \(teamName) — \(oneResult)")
8 }

9 }

Koncob:

Urpa c Capitals - 3:6

Urpa c Capitals — 5:5

Mrpa c Red Wings — 2:1

Mrpa c Red Wings — 2:3

Urpa c Penguins — 3:3

Urpa c Penguins — 1:2

Tumom cioBaps resultsOfGames SABASETCS «CJIOBapb MaCCUBOB»
Dictionary<String: Array <String>>. [lepemennas teamName — JlOKaJb-
Had, HO B ee 06JIaCTh BUJIMMOCTH TIONAJAET BIOKEHHBINA MK for-in,
II09TOMY B JJAHHOM IIMKJI€ MOKHO MCII0JIb30BaTh 9Ty IIEPEMEHHYIO JJIA
BbIBO/IA €€ 3HAYECHUS.

MPUMEYAHME B Swift 2.2 (a Takke B 6onee paHHUX BEPCUSIX A3blka) CyLLECTBOBAsIM
aBe dopmbl onepaTtopa nosTopeHus: for u for-in.

Knaccuueckas dopma for uMena cneayrowmii CUHTAKCUC:
for cTapToBOe_BblpaxeHue; YC/lIOBUE_OKOHYaHuA; aenctBue {
610K_Koaa

}

Ecnu Bbl 3aHMManMCb NPOrpaMMUPOBAHMEM paHee, TO HABEPHSIKA 3HAKOMbI C Hel. TeM
He MeHee B Swift 3 paspaboTuvkm Apple NoMHOCTLIO YAaNMM AaHHyo hopMy LMKAa.

10.2. OnepaTtopbl noBTOpeHus while
n repeat while
Omnepartopnl while u repeat while MO3BOJISIIOT BBITOJHSTD OJIOK KOJA

J10 TeX I10P, IIoKa IIPoBepsieMoe YCJI0BUE UCTUHHO. To ecTb B HEKOTOPOM
CMbICJIe 9TO 00beIUHEeHHbIE OIlepaTophl for u if.



164 Yacrb III. OcHoBHbIE cpeacTBa Swift

Lukn while

CUHTAKCUC

while ycnosue {
610K_KoAaa
}
Linkn HaumHaeTca ¢ onepaTopa while, nocne KOTOpoOro ykasblBaeTcs NpoOBeEpSieMoe YyC-
nosve.

Kaxxaasa ntepaumsa HauMHaeTca ¢ NpoBepku ycnosus. Ecnv oHo Bo3BpallaeT true, To Bbl-
nonHsetcs 6nok_xoAa. [lanee crapTyeT cneayowas utepaums u T. 4.

BHUMAHME bByabTe OCTOPOXXHbI MpU 3a4aHnK YCOBKS, NOCKOSIbKY MO HEBHUMaTe b
HOCTM MOXHO YKa3aTb TaKoe yC/ioB/e, KOTOPOe HUKOrAa He BepHeT false. B aTom criyyae
uMKn 6yaeT BbIMOMHATLCA 6ECKOHEYHO, YTO, BEPOSITHO, MPUBEAET K 3aBUCAHWUIO Mpo-
rpamMbl.

[Tpumep peanuzaru 1uksa while mpusesien B auctuHTe 10.11, B KoTOpOM
CKJIA/IBIBAIOTCS Bee unca oT 1 10 10 1 BbIBOUTCS pe3yJibrart.

Jinctmur 10.11

1 // HavanbHoe 3Ha4yeHue

2 vari=1 1

3 // XpaHunuwe pesynbTaTa CNOXEHUA

4 var resultSum = © o

5 // uukn pna nopcyeTa CymMbl

6 while i <= 10 {

7 resultSum += i (10 times)
8 i +=1 (10 times)
9 1}

160 resultSum 55

[Iepemennas i SBaSeTCS CYETINKOM B JaHHOM IuKJe. FIMeHHO 10 ee
3HAYECHUIO OIIPEeeIAeTCA HeoOXOAMMOCTD BBIIIOJIHEHUS Tejla Lukia. Ha
Ka)K/ION UTepalny 3HaYeHne 1 yBeJTNINBaeTCs Ha eIMHUILY, U KaK TOJIHKO
oHo nocturaet 10, To ycioBue, mpoBepseMoe oepaTopoM, BO3BpaliaeT
false, 1mocJie 4ero IPOUCXOAUT BBIXO/] U3 IUKJIA.

Omniepatop while — 9TO IUKJ € IPE/IBAPUTEIBbHOM ITPOBEPKON YCIOBUS,
TO eCTb BHayaJle [IpoBepsieTcs YCA0BHe, a YK€ II0TOM BBIITOHACTCS KO/,

Linkn repeat while

B nporuBomnonokuOCTH O11epaTopy while onepatop repeat while saBisiercst
IIUKJIOM C TIOCTeAyIoIIell TpoBePKOH ycaoBud. B TakoM 1uKie cHavasia
TIPONCXOANT BBIMTOJHEHNE KO/IA, a Y/Ke IIOTOM IIPOBEPSIETC YCIOBHUE.
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MPUMEYAHME B nepgoit Bepcumn Swift umkn repeat while HasbiBancs do while.

CUHTAKCUC

repeat {
610K_KopAa
} while ycnosue

Linkn HaunMHaeTcs ¢ onepaTopa repeat, 3a KOTOpbLIM ClneayeT Teno uMkna. B koHue uunkna
nuweTcs onepaTop while n ycnosue BbINOMHEHUS LKA,

[Ipumep peasnuzaiuu kI repeat while npusenen B auctunre 10.12,
B KOTOPOM CKJIaIbIBafOTCs Bee uncia oT 1 1o 10 i BEIBOAMTCS pe3yJIbTar.

JNiuctmur 10.12
// HavanbHoe 3HayeHue

2 vari=1 1

3 // XpaHunuwe pesynbTaTa CAOXEHUA

4 var resultSum = 0 7}

5 // uukn AnA noacyeTa CyMMbl

6 repeat{

7 resultSum += i (10 times)
8 i++ (10 times)
9 } while i <= 10

16 resultSum 55

Paznaua mexxy onmeparopamu while u repeat while 3akiodaercs B TOM,
4TO KO/JI TeJIa oriepaTopa repeat while BBINIOIHAETCS HEe MEHee OHOTO pa3a.
To ectb jaske ecsin ycjioBue IIpU [1€PBO UTepaliuy BepHet false, koJ Tesa
IIMKJIA K 9TOMY MOMEHTY yke GY/IET BBITIOTHEH.

10.3. YnpasneHue umnkiamm

B Swift, no anasmoruu ¢ IPYTUMHA A3bIKaMU IIPOTPAMMUPOBAHNS, €CTD /[Ba
oreparopa, CITOCOOHBIX BJIUATD HA XOJ pa6OTbI IIUKJIOB, — 3TO OIEPATOPLI
break 1 continue.

OnepaTop continue

Ornieparop continue npegHazHavyeH 715 epexoia K OuepeiHoN UTepaliny,
UTHOPUPYS CIAEAYIONNIT 32 HUM Koz, B mmctunre 10.13 mpezacTasiena mpo-
IpaMMa, B KOTOPOH IlepeMeHHast I00YePeIHO IPUHUMAET 3HAUeHMs OT 1 110
10, IpruyeM Korja 3Ha4yeHre He4YeTHOE, OHO BbIBOJAUTCA Ha KOHCOJIb.
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Jinctmur 10.13

1 for i in 1...1
if i%2 ==
continue
} else {
print(i)
}

0 {
0 {

NAuwhANWN

}

Koncoun:

O N UV W

[IpoBepka 4eTHOCTU 3HAUEHUS TIPOUCXOIUT C TIOMOIITHIO OTTEPAITAN BHITHIC-
JIEHUS OCTaTKa OT JleJieHusT Ha /iBa. Eci ocTaTok OT jiesieHns paBeH HYJTIO,
3HAUUT, YUCJIO YETHOE, U MTPOUCXOIUT MEePEX0/] K CJeIYIONeH nTepaiuu.
[l aTOTO MCTIOTB3yeTCsT ortepaTop continue.

OnepaTtop break

Omnepatop break npeaHasHauyeH Jis IOCPOYHOIO 3aBepIlleHuss paboThl
nukia. [Ipu aToM Bech TocsIelyIONIUil KO/ B TeJle 1IUKJIA UTHOPUPYETCS.
B muctunre 10.14 mecsats pas3 caydaitnbiM 06pa3oM BBIYMCISIETCS YHCITO
B nipezesiax ot 1 1o 10. Eciir 970 9ricsio paBHO 5, TO Ha KOHCOJIb BBIBOIUTCS
coo0IIeHre ¢ HOMEPOM UTEPAIMK 1 BBIIIOJIHEHHE MK 3aBEPIIaeTCsl.

Jiuctmur 10.14

1 import Foundation
2 for i in 1...10 {

3 var randNum = Int(arc4random_uniform(10))
4 if randNum == 5 {

5 print("UTepauma Homep \(i)")

6 break

7 }

8 %}

Koncon:

UTepauua Homep 7

BI)IBO[[ B KOHCOJIb B BalllEM CJIy4a€ MOJKET OT/INYATbhCA OT TOTO, YTO IIPU-
BE/ICH B IIPUMEDPE, TaK KaK NCIIOJIb3YETCS reHeEPpaTOp CJIy‘-IaI';IHI)IX quceJI.
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MPUMEYAHME Ceituac Mbl He 6yaeM noapobHO paccMaTpuBaTb AMPEKTMBY import.
Moka YTO BaM HEObXOAMMO 3aMOMHWTL /Wb TO, YTO OHa MOArpYXaeT B NporpamMmmy
BHELLHIOW 6ubnuoTeky, 6narogaps 4yeMy obecneumBaeTcs JOCTYM K ee pecypcam.

B paHHOM nmpumepe noarpyxaetca 6ubnuoteka Foundation ans obecnevenns goctyna
K dyHkumm arc4random_uniform(). [JaHHas @yHKUMS NpeAHas3HayeHa Ans reHepaumu
cnyyaiHoro uncna. Ecnm y6path cTpoky import Foundation, To Xcode coobwmT o Tom,
yTo cbyHKUMKM arcdrandom_uniform() He cyuiecTsyeT.

IToapo6uee 06 MCTTOTH30BAHNN KOMAH/IBI import ¥ CYIIECTBYIOINX
6uborekax GhyHKIUK OyIeT PACCKA3aHO B OJHOI U3 CIIEIYIONHX [JIaB.

Dyuknus arcdrandom_uniform() NpUHUMAET HA BXOJ HapaMeTp THUIIA
Uint32 1 BO3Bpalaer ciaydaifHoe 4ucio B iuanazone ot () 10 mepelanHoro
3HavyeHns Thma UInt32. Bo3Bpariaemoe ciaydaiiHoe 9MCI0 TaKKe UMeeT
THI IAHHBIX UINt32, 09TOMY €ro HeoOOX0MMO MTPUBECTH K TUITY Int C 110-
MOIIIBIO COOTBETCTBYIOIIEN (QYyHKITUU.

NMPUMEYAHUE Bce co3paBaemble BHYTPU LKA MEPEMEHHBIE U KOHCTAHTbI ABASAIOTCA
NoKanbHbIMKU AN TeKyLUeln uTepaumm, TO ecTb B Cleaylollelt utepaummn AaHHas nepe-
MeHHas byaeT HepocTynHa.

MoskeT BOBHUKHYTH CUTYaIlUs, KOT/Ia U3 BHYTPEHHETO IIUKJIAa HEOOXOAUMO
[PEPBATh BBITIOJHEHIE BHEITHETO, — JJIst 3TOTO B SWift CyIlecTBYIOT METKI
(muctunr 10.15).

JNiuctmur 10.15

1 mainLoop: for i in 1...5 {
for y in i...5 {
ify == 48 1 == 2{
break mainLoop

}
print("\(i) - \(y)")

ONOUuANWN

Koncoun:

NNRRRRR
1
[VRN IV, I NV}
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Mertka npezacTasisieT co00i IPOU3BOJIbHBIN HAGOP CUMBOJIOB, KOTOPbIII
CTABUTCS [IEPEJ OTIEPATOPOM TTOBTOPEHUST U OT/EJISIETCST OT HEro JBOeTOo-
JHEM.

J171 TOro 4TOOBI MU3MEHUTD XOJT pa6OTbI BHEIIIHETO IUKJIQ, TTOCJIE ollepaTopa
break uim continue HEOHXOAUMO yKa3aTb UM METKMU.

3apaHue 1

HpeI[CTaBbTe, YTO BbI ABJIFAETECDH IIPEIIOJaBaTEJEM KYPCOB 110 HIaX-
MaTaMm. Barim 3aHgaTtus mocemaioT TPpU YYEHHKA.

1. CospgaiiTe c10Bapb, KOTOPBIA OyAeT comepkaTh HH(GOPMALIIIO
0 BallliX CTy/AeHTaX 1 00 uX ycrnexax. Kioduom cioBapst J0JKHA
OBbITh (haMuUJIMsl, a 3HAYEHUEM — JAPYTOi CI0Baph, COMEPKALIMIA
JIaTy 3aHATUS U MOJYYEHHYTIO Ha 9TOM 3aHSATUU OIEHKY.

2. Tui gaHHBIX CI0BAPs A0JKeH ObITh [String:[String:UInt]].

3. B Bamem 37€KTPOHHOM JKypHaJje [0JIKHO HaXOANUTHCS TI0 /IBe
OIIEHKM JIJIST KAKIOTO U3 TpeX yueHnkoB. Damuinm, 1aThl 3a-
HATHUN 1 OIEHKH IIPUyMaiTe CaMu.

4. Tlocuwraiite cpefHIit GAJT KasKI0TO CTYIEHTA U CPEIHII Gasit
BCeil IPYIIIBI HEJUKOM U BBIBEAUTE BCIO MOJNYYEHHYIO HHDOP-
MAIUIO Ha KOHCOJIb.

3agaHue 2

Bephemcs k 3ajjannio u3 rJiaBbl 9, B KOTOPOM Bbl OTTUCHIBAJIH Tl1aX-
MaTHYT0 (PUTYPY ¥ CO3/IaBAJN KOHCTPYKIIHIO if-else, TIPOBEPSIO-
Y10 HaJnyue (PUrypbl HA UTPOBOM IIOJIE.

Bam HeoOx011MO 0paboTaTh JAaHHYIO IIPOrPpaMMy TaKKM 06pasoM,

9TOOBI OHA ABTOMATHYECKH aHATN3NPOBATIA He OIHY MePeTaHHyIo
el hurypy, a Bce GUTYpbI, XpaHIIHECS B TIePEMEHHOI Chessmans.



OyHKUMN

Panee B mporiecce pazbopa mporpamMM U3 JIMCTHHTOB Mbl HEOJHOKPATHO
BCTpevanuch ¢ pyHknusMu. Bee ucnonbpszoBanubie GyHKIE ObLIN pe-
3yJIBTATOM TPY/IOB pa3paboTYMKOB si3bika Swift. B ganuoii riase Bbl Ha-
YUUTECH CO3/IaBATh (DYHKIIMU CAMOCTOSTEILHO B COOTBETCTBUU CO CBOUMU
HOTPEOHOCTSIMHU.

QDynkyuss — 9T0 UMEHOBAHHBIH (DparMeHT MPOrPAMMHOTO KOJIa, K KOTOPO-
My MOKHO MHOTOKpaTHO oOpamarbes. Dyukimsa npu obpaiiennn K Hei
MO’KET IPUHUMATD BXOJHbIE JaHHbIe, 00pabaThiBaTh UX ¥ BO3BPAIIATh
nostyurBiieecs sHadeHue. OYHKIN T03BOJIAIOT U30€KaTh 1y OJINPOBAHMSI
KOJIa 3 CYET €ro IPYIIUPOBKU. ITO OYEHD OJIE3HBIIH HHCTPYMEHT Swift.
¥YBepeH, uTo BBI yKe 3HAKOMUJIUCDH ¢ (DYHKIIMSIMU B JIPYTUX SI3BIKAX MPO-
rpammupoBanus. Kakux-mu6o kapanHaabHbIX oTianduil B Swift Het, HO
€CTb PSIJl HIDAHCOB, 0 KOTOPBIX CJIEyeT 3HATb.

11.1. O6bsABNEHNE PyHKUUIA

DYHKIUU TTOMOTAIOT CTPYKTYPUPOBATH KOJI, 00beIUHSSA ero OJIOKHU JIJIst
MHOTOKPATHOTO UCI0Jb30BaHusl. DYHKIIMHU O3BOJISIIOT CJI€/I0BATH IIPUH-
[Ty «He ITCcaTh OINH U TOT JKe KOJI IBAK/IbI».

MPUMEYAHMUE Y nporpaMMUCTOB CyLLIECTBYET LYTKa, rnacsiuas, 4to ntoboi koa Mey-
TaeT CcTaTb (PyHKUMEN.

CUHTAKCUC
func uMAGYHKUMM (BXOAHbIE_MapameTpbl) ->
TunBo3Bpawaemoro3HaveHusa {
Teno_¢yHKumm

}

Ob6bsiBNeHne QyHKUMN HauYMHAETCS C K/IOYEBOro crioBa func, 3a KOTOpbIM cneayet uMs
co3aaBaeMoit cyHkumK. [anee B ckobKax yKasblBalOTCS BXOAHbIE MapaMeTpbl (Takxke
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Ha3blBaeEMble apryMeHTamMu), 3aTeM nocse CTpesikM — TUM BO3BPaLLaeMoro 3HauyeHus u,
HakoHeLl, B urypHbix ckobkax Teno dbyHKUMKM, TO ecTb 610K KOAa, KOTOPbIA COAEPXKUT
B cebe BCIO /IOrMKy ee paboTbl.

Nmg GyHKIMT UCIIONAB3YeTCS TTPU KaKIOM ee BbI30BE B BallleM Kojie
7 TOJIKHO OBITH 3aTMCAaHO B HIDKHEM Kamenketic-criie. Hampumep:

func myFirstFunc

Crucok BXOIHBIX MTapaMeTPOB 3aKII09aeTCsT B KPYTJIbie CKOOKU M COCTOUT
13 pas/ieJIeHHbIX 3aIATIMU 9JIeMEHTOB. KaKIblil OT/e/IbHbBII dJIeMEeHT
OTICHIBAET OJIMH BXOMHON TTapaMeTp M COCTOUT M3 UMEHW U TUTIA 9TOTO
napameTpa, pa3jieJIeHHbIX BOeTOUreM. BXo/IHbIe mapaMeTphl MO3BOJISIIOT
nepeaarhb B GyHKIUIO 3HaYEHUs, KOTOPbIE il TPeOYIOTCS 11t KOPPEKTHOTO
BBITIOJTHEHWST BO3JIOKEHHBIX HA Hee 33/1a4. YKa3aHHbIe TapaMeTphl SBJISIOT-
s JIOKAJTbHBIMMU JIJIsT TeJia (PYHKIUH, TO €CTh OHU JIOCTYTTHBI TOJBKO B TEJIe
dysxyn. KommuecTBo BXOAHBIX HapaMeTPOB MOKET ObITh IPOU3BOJIbHBIM
(Tak:xe OHM MOTYT BOBCe OTCyTCTBOBaTh). Hampumep:

func myFirstFunc
(someValue: Int, anotherValue: String)

AprymeHTbl someValue u anotherValue OyJyT CYIIECTBOBATH TOJbKO
B nipejiesiax Tejra pyukimn. 1o okoHyaHuy ee pabOThI JaHHbIE TAPAMETPhI
OyIyT YHUYTOKEHDI M CTAHYT HEAOCTYTHBIMU.

[Tocue crincka mapamMeTpoB ciieyeT cTpesika (->), 32 KOTOPOil YKa3bIBaeTCst
THUII JAHHBIX BO3BpaIaeMoro hyHKInel 3HaueHns. B kauecTBe TUNA JaH-
HBIX BbI MOXKETE 33/1aTh Kak (DyHIaMeHTaJIbHBIN THII, TAK U TUII MAaCCUBA
i Kopreska. Harmpumep:

func myFirstFunc
(someValue: Int, anotherValue: String)
-> String

njin

func myFirstFunc
(someValue: Int, anotherValue: String)
-> [(String,Int)?]

Teno dhyHKIMYM 3aKTI09aeTCsT B (GUTYPHBIE CKOOKU 1 CONEPIKUT B cebe BCIO
Joruky ee paborsl. Eciu (hyHKIUS BO3BpaIaeT Kakoe-imbo 3HaYeHne, TO
B ee TeJie TOJIKEH TPUCYTCTBOBATD OIepaTop return, 3a KOTOPBIM CJIEIyeT
Bo3BpalaeMoe 3HayeHue. [Tocie Bpio/IHEHNA TPpOrpaMMoii oliepaTopa
return paboTa (hyHKIIUU 3aBEPIIAETCS U TIPOUCXOAUT BbIX0/ u3 Hee. Ha-
TIpUMeEP:
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func myFirstFunc

(someValue: Int, anotherValue: String)
—> String {

return String(someValue) + anotherValue

}

B namnoM ciayvae Tesio yHKIIMU COCTOUT BCETO U3 OJIHOTO BBIPAKCHUS,
B KOTOPOM cojiepKuTcst orepatop return. ITocse ero BeimosHennst hyHK-
11 3aBEPUINTCA U BepHET cpopMUPOBAHHOE 3HAYCHHUE.

B npezcraBieHHbIX paHee npuMepax 00bgaBiieHne GyHKIUE Pa3HECEHO
HA PasHbIE CTPOKH JIJIS yI00CTBA BOCTIPUSTHS Kojla. BaM He 00s13aTeIbHO
JleJIaTb 9TO, MOJKETE IMUCATb 3JIEMECHTbI 06T)HB]16HI/IH (l)yHKLII/II/I B OHY
crpoky. Hanpumep:
func myFirstFunc (someValue: Int) -> String {

return String(someValue)

}

IMepeiizem k pakTuaeckoMy rnpumepy. OObsSBUM IPOCTENTIYIO (DYHKITHIO,
KOTOpasAa HE UMEET BXOAHbIX N BbBIXO/HbBIX 3HAYEHU. HpeIICTaBbTe, qTo
[PU HACTYIIJIEHUH HEKOTOPOTO COOBITHS BaM HEOOXOANMO BBIBOAUTH Ha
KOHCOJIb coo0IIeHne. Peaayem aTOT MEXaHU3M C TIOMOIIbI0 (GYHKITUN
(smmctunr 11.1).

Jinctuur 11.1

1 func printMessage() -> Void {
2 print("CoobweHune npuHaTo")
3}

4 // Bbi3bIBaeM QYHKUMIO MO ee WUMeHU
5 printMessage()

Koncous:

CoobleHne MpUHATO

IIpouecc obpamierus K 00bABAEHHON (HYHKINUU C LEIbIO IOJYIEeHUs Pe-
3yJibTaTa ee paboThl HA3bIBAETCH 6b13060M (QynKuuu. JIJs BEIBOIA TeKCTa
Ha KOHCOJIb BbI BbI3bIBaeTe (DYHKITHIO printMessage (), MPOCTO HAMTKCAB €€
uMsi ¢ KpyrabiMu ckoOkamu. DyHKIMs printMessage () He HMeET KaKuX-
60 BXOIHBIX [IApaMeTPOB ¥ Bo3BpalaeMoro snadenus. OHa Bcero JIniib
BBIBOJIUT Ha KOHCOJIb TEKCTOBOE COOOIIEHHUE.

MPUMEYAHUE BbiBoa MH(OPMaLMK Ha KOHCOSb, €CIIN OH MPUCYTCTBYET, HE SIBNSIETCS
BO3BpaLlaeMbIM 3Ha4yeHueM. JTO BCEro vilib BbINOSHAEMas B xofe paboTbl dyHKUMM
onepaums.



172 Yacrb III. OcHoBHbIE cpeacTBa Swift

Ecau dynkiug He Bo3BpaliaeT HUKAKOro 3HaueHus (Kak B IIpuMepe pa-
Hee), TO B KaueCTBe TUIIA JAHHBIX BO3BPAIIAEMOTO 3HAYEHUSI HEOOXOAMMO
ykaszaTh TuI Void. [Togo6ubrii C-06pasHbIil OAXO0/ UCIIOIb3YETCST BO
MHOIMX $13bIKaX [IPOrPAaMMUPOBAHMUS.

CyiecTByeT ajqbrepHATHBHAS KJIIOUEBOMY CJIOBY Void dhopma 3amucu —
IyCThie CKOOKH, KOTOPbIE TAKKE COOOIIAI0T O TOM, 4TO (DYHKIIUSI HE BO3-
BpainaeT 3Hauenue. Hampumep:

func printMessage() -> () {
print("CoobweHune npuHaTo")

}

Kpome Toro, eciiu pyHKIMS He BO3BpAIlaeT HUKAKOTO 3HAYEHUs, Ha-
MUCaHuEe KaKOW ObI TO HU OBLIO KOHCTPYKIIUU MOKHO BOBCE OIYCTHTb.
Hampuwmep:

func printMessage() {
print("CoobweHune npuHaTo")

}

11.2. AprymMeHTbl (pyHKUMNU
N BO3BpaLlaeMoe 3HavyeHne

DyHKITUS MOKET TIPUHUMATD APIYMEHTHI B KAY€CTBE BXO/IHBIX 3HAYEHUI
U BO3BpAIIaTh PE3YJIETAaT CBOEH pabOThI B BU/IE BO3BPAILAEMOI0 3HAUECHNSL.
W y BXOZHBIX, ¥ Y BO3BPAILAEMOT0 3HAYE€HUIT JJOJKHDI ObITh OIIPE/Ie/IeHbI
TUIIBI TAHHBIX.

[IpenmomnoxuM, uto Tpedyercs pazpaboraTh (GYHKIUIO, KOTOPas CKJa-
JIBIBAET JIBA 3HAYEHUs, TOTOM JIEJTUT uX Ha uncsio 7 (3,14) u Bo3Bpaiaer
pesyibraT. B Takoil (hyHKIIMN BXOAHBIMU TTapaMeTpaMu OYyT JBa Heus-
BECTHBIX 3apaHee uncia. He nMeeT HUKAKOTO CMbICTIA TIepeiaBaTh B Kayue-
CTBE BXOJIHOTO apryMeHTa M YUCJI0 T, TaK KaK OHO U3BECTHO 3apaHee U ero
MOJKHO KeCTKO 3a(DUKCUPOBATH B TeJie (DyHKITH. Pe3yIbraT BHITTOTHEHHBIX
BBIYKCJIEHIIT KaK pa3 1 OyAeT Bo3BpallaeMbIM 3HaYeHueM (DYHKI[HL.

IT0 GBI TEOPETUYECKUN TPUMEp, TeTepb nepeiigeM Kk 6ojiee mpoCTHIM
MPAKTHYECKUM ITpUMepaM paboThl ¢ QYHKITHSIMU.

lpocTble BXOAHbIE U BbIXOAHbIE NapaMeTpbl

Harmmmem ¢hyHKITHIO, KOTOPast IMEET OJIMH BXO/IHOM TTapaMeTp, UCIOJIb3Y-
emblii B ee Tesie (siuctunr 11.2). B kauecTBe aprymenTta yHKIUS TTPUHU-
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MaeT KO/l OTBeTa OT cepBepa U BBIBOJUT Ha KOHCOJIb CTPOKY, COZIEPKAIILYIO
BcriomMoraresbHylo ungopmaluio. Bodspaiaemoe 3HadyeHme OTCyTCTBYET.

Jinctmur 11.2

1 func printCodeMessage(requestCode: Int) -> () {
2 print("Koa oTBeTta — \(requestCode)")

3}

4 // Bbi3biBaeM ¢GyHKLUUK

5 printCodeMessage(requestCode: 200)

6 printCodeMessage(requestCode: 404)

Koncoun:

Kon oTtBeTa — 200

Kon otBeTta — 404

ODymukius printCodeMessage (requestCode: ) UMeeT OIMH BXOIHOM TTapa-
MeTp — requestCode. VIM4 anHOro apamerpa UcIosb3yeTcs BHYTPH TeJia
(byHKIMY 77151 TeHepaIy BBIBOJAUMOTO CTPOKOBOTO JINTEPAJIA.

Bce naxozsmmecss B CITUCKE BXOIHBIX aPTYMEHTOB TTaPaMeTPhl TOJIKHBI
B 065I3aTETHHOM TTOPSITKE UMETh 3HAYEHST B CAMOM Havase paboThl (hyHK-
ruu. JJist JaHHOTO 3HAYEHUsI 9TU [apaMeTPbl HEOOXOMMO TIepe/[aBaTh
B (DYHKIUIO TIPU ee BBI30Be, YKa3bIBasl TO0UYEPETHO UM KaXKI0TO BXOJI-
HOTO TTapaMeTpa U ero 3HaueHue, pas/ieIuB UX JIBOCTOYNEM. APryMeHTHI
[EPEIAIOTCS B TOM JKe TIOPSAZIKE, B KAKOM OMMCBIBAINCH IPU OObSIBICHUM
bynkIm.

ITpu BBI3OBE (QYHKIIUU HEOOXOIMMO YKa3bhIBATh UMSI JIJIST KAyKIOTO I1a-
pamMeTrpa Tpu Tmepezade ero 3HaueHus. B auctunre 11.3 MbI peanuzyem
(DyHKIIMIO, KOTOPask IPUHUMAET HA BXOJ TPU 3HAYEHMsI, CKIA[bIBAET UX
Y BBIBOJUT PE3YJIbTAaT HA KOHCOJIb.

Jinctuur 11.3
1 func sum(a:Int, b: Int, c:Int) -> () {

2 print("Cymma — \(a+b+c)")
3}

4 sum(a: 10, b: 51, c: 92)
Komncob:

Cymma — 153

[Tpu BbI30Be hyHKIMM sum(a:b:c:) yKa3bIBAIOTCSA UMEHA 1 3HAUCHUS /LIS
BCeX BXOJHBIX 1apameTpoB. IIpu aToM 3HaUeHUs /1715 TTapaMeTPOB Iepe-
JAIOTCST TOYHO B TOM JK€ TIOPSIZIKE, B KAKOM OBIJTU OMUCAHBI TAPAMETPhI TPU
olpe/ie/IeHUH (PYHKITMU.



174 Yacrb III. OcHoBHbIE cpeacTBa Swift

MPUMEYAHUE VmMeHa kaknx nMapaMeTpoB HEObXOAMMO yKasblBaTb, BaM MOACKAXET
Xcode, a TouHee — MexaHU3M aBTo3aBepLueHNs koaa. C HUM Mbl 3HAKOMUSIUCL B NEPBON
YaCTU KHUTU.

CyrectByet criocod coobmuTh Swift, 4to st onpeiesIeHHbIX TapamMeTpoB
HeT HeOOXOIMMOCTH YKa3blBaTh UMeHa pu yHKIK. J[Jist 3TOTO0 1epes
HUMEHEM TaKUX [TapaMeTPOB HEOOXOMMO MOCTABUTH CUMBOJI HIZKHETO MO/ -
YepKUBaHUsL, OTAEJIUB €ro oT uMeHu pobesom (aucrtunr 11.4).

Jiuctuur 11.4

1 func sum(a:Int, _ b: Int, c:Int) -> () {
2 print(“"Cymma - \(a+b+c)")
3}

4 sum(a: 15, 12, c: 9)
Koncomb:

Cymma — 36

Kak Bunute, B hyHKIMM sum(a:_:c:) Tepen apryMeHTOM b CTOUT CUMBOJT
HIZKHETO TTOTYEePKUBAHUS M TP BbI30BE (DYHKIIMH YKa3bIBAIOTCS TOJTHKO
MMeHa IlapaMeTpoB a U C.

MepeMeHHble KOnuM NapaMeTpoB

Bce Bxomubie mapameTpsl GyHKINH — KOHCTaHThbL. [Ipu momnbiTKe n3me-
HEHMS UX 3HAYCHUS] BHYTPH Teja QYHKIIMHE IIPOUCXOoAUT ommbka. Tpu
HEOOXOIMMOCTH U3MEHEHUsI TIEPEJaHHOTO BXOAHOTO 3HAUCHUST BHYTPH
dbyHKIIMU TOTPEOYETCST CO3aTh HOBYIO MEPEMEHHYO U TIPUCBOUTD TIepe-
nmantoe 3Hadenwe el (uctuar 11.5).

Jinctuur 11.5

1 func generateString(code: Int, _ text: String) -> String {

2 var mutableText = text

3 mutableText += String(code)

4 return mutableText

5}

6 generateString(code: 200, "Koa:") "Kod:200"

ODyukims generateString(code:_:) npuHUMAaeT Ha BXOJe HapaMeTp text.
B npenenax dynkiuu cospaercs nepeMentas mutabletext, 3nauenue
KOTOPOH U3MEHSIeTCsI BHYTPU CaMOil (DYHKITUN.

MPUMEYAHMUE B Swift 2.1 n paHee ans co3gaHUs NepeMEHHON KONuu napameTpa Bbl
MOT/IM UCMOJIb30BaTh K/IIOYEBOE C/I0BO var B MEpPeYHe apryMeHTOoB nepes MMeHeM BXOA-
HOro napametpa. B Swift 3 paHHasi BO3MOXHOCTb yaaneHa.
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CKBO3HblE NapaMeTpbl

[TpuBeseHHBIN c1T0CO0 MOAMMBUKAIINK 3HAYEHIIT apIYMEHTOB TI03BOJISIET
HOJIy4YaTh JOCTYII K U3MEHAEMOMY 3HaUY€HUIO TOJIBKO B IIpejiesiax TeJjia
camoit yHkiuu. J[Jist Toro 4T00BI BXOJAHBIE apTYMEHTHI COXPAHUII CBOU
3HAUEHWS JasKe TOCTIe 3aBePIIeHnsT BhI30Ba (DYHKIINH, HEOOXOAUMO HC-
[I0JIb30BATDh CKBO3HBLE NAPAMEMPDL.

Yro0bl Ipeo6pa3oBaTh BXOAHOI ITapaMeTp B CKBO3HOM, Iepe]] OIcaHeM
€ro THUIa HeOOXOAMMO yKazaTh Mojiudurarop inout. CKBO3HOU mapameTp
nepezaercs B (PyHKIMIO, U3MeEHSETCS B Hell M cOXPaHsgeT CBOe 3HaueHUe
npu 3aBepuieHry paboThl (hYHKIMN, 3aMeHsIs COOON NCXOHOE 3HAUEHUE,
[Tpu BBI30OBE (DyHKIMN TIepe]] TiepelaBaeMbiM 3HAU€HNEM apTyMeHTa He-
06X0/INMO CTAaBUTH CHMBOJT aMTiepcan/a (&), yKa3bIBAOIUIl Ha TO, YTO
mapameTp repeaercst o cebiike. Oynkiys B auctunre 11.6 mosrydaer Ha
BXOJI€ /IBa TTapaMeTpa M MEHSET MECTaMU UX 3HAUCHUSL.

JNiuctmur 11.6

1 func changeValues(_ a: inout Int, _ b: inout 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

ODyHKIIUS IPUHUMAET HAa BXOJIE /IBE IEPEMEHHBIE, a U b. T IlepeMeHHble
nepesfaroTcs B (OYHKITNIO KaK CKBO3HBIE TTAPAMETPBI, UTO T03BOJISIET U3Me-
HUTDb UX 3HAYEHWST BHYTPU (DYHKITUU ¥ COXPAHUTH AT U3MEHEHUST TTOCJIE
3aBepiieHust ee PaboThI.

NMPUMEYAHUE ApryMeHTOM CKBO3HOIO MapaMeTpa MOXET 6blTb TO/IbKO NepeEMEHHas!.
KoHCTaHTbI unu nuTepansl Henb3sa nepeaaBaTh, Tak Kak OHW SIBNISIKOTCS HEU3MEHSIEMbIMU.

DyHKUMS B KayeCTBe 3Ha4YeHUs apryMeHTa

BbI MOsKeTe HCIT0JIb30BaTh BO3BpaIiaeMoe HEKOTOPOH (hyHKIMel 3HaYeH e
B KaueCcTBe 3HAYEHUST BXOJHOTO apryMeHTa Apyroil dhyHkimu. Takum 006-
Pa3oM, ecI KaKOMY-JIHO0 OTIepaToOpy WIIH (hYHKITUH B KAYECTBE BXOAHOTO
aprymenTa TpebyeTcst SHaYeHUE OIPE/IETIEHHOTO THTIA, TO BBl MOJKETE Tiepe-
JIaTh B KauecTBe apryMenTa (hyHKIIUIO, BO3BPAIIAIOIIYIO0 3HAUEHHE HTOTO
tuna (etuar 11.7).
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JNiuctmur 11.7

1 func generateString(code: Int, message: String) -> String {
2 let returnMessage = "Mony4yeHo coobueHne \(message)
c kogom \(code)"

3 return returnMessage

4 }

5 // wcnonb3yem ¢yHKLMK B KavyecTBe 3HayeHusA

6 print(generateString(code: 200, message: "CepBep pocTyneH"))
Koncob:

Mony4eHo coobueHne CepBep AOCTYMNEH C KOAOM 200

Oymukius generateString(code:message:) BO3BpalaeT 3HaY€HUE TUTIA
String. B cBs31 ¢ 9TUM B KOHIIE (DYHKIIMY UCIIOJIb3YETCs KII0YEBOE CJI0BO
return ¢ yKa3aHueM BO3BPAI[acMOT0 ITapaMeTpa.

Yike uzBecTHast HaM (DYHKIUS print(_:) NIPUHUMAET HA BXO/IE CTPOKOBBII
JIUTEpas TUTA String, KOTOPBIN BRIBOAUTCS Ha KOHCOJb. Tak Kak mepBas
(yHK1IMS Bo3BpaliaeT 3HaUeHNe TOTO JKe TUTIA, YTO TPUHUMAET Ha BXO/Ie
BTOpasi, TO MOKHO YKa3aTh B KQUeCTBE BXOJHOTO apryMeHTa (pyHKIUN
print(_:) dyHKIUMIO generateString(code:message:).

BxoaHoM napaMeTp C NepeMEHHbIM YMC/IOM apryMeHTOB

B HEKOTOPBIX CUTYyaIMsIX HEOOXOAUMO, UTOOBI (DYHKITHS MOJTydaia Heu3-
BECTHOE 3apatiee YNUC/I0 OJAHOTUIIHBIX apryMeHTOoB. [l 9TOro Bbl MOYKeTe
60 TPUHUMATH MACCUB 3HAUEHUT, MO0 CO3/1aTh BAPUATUBHBIN TTapa-
MeTp, TO eCTh IapaMeTp C TepeMeHHbIM YICJIOM apTyMeHTOB.

BapuarusHbIii mapameTp 0603HAYAETCST B CIIUCKE BXOJSIIUX TaPaMeTPOB
YKazaHUeM ollepaTopa 3aKpbITOro fuaras3oHna (. . . ) cpasy 1ocJie TUIIa BXO/-
HOTO IapaMeTpa. 3HaueHus Il TOrO apaMeTpa IPU BbI3oBe (HYyHKIINU
3a/1a10TCs Yyepes 3alLATyIO.

Pacemorpum ipumep u3 uctunra 11.8. Ilpeacrasbre, 4TO yaaseHHBIH
cepBep Ha KayK/IbIi 3aIIPOC OTIPABJISIET BAM HECKOJIBKO OTBETOB. Kask1bIit
OTBET — 3TO IEJI0€ YHUCJI0, HO KOJIMYECTBO OTBETOB 3apaHee HEM3BECTHO.
Bam Heo6X0MMO Hamucath (HYHKIIUI, KOTOPask TPUHUMAET Ha BXOJIE BCE
MOJIy4EeHHBIE OTBETHI ¥ BBIBOJIUT UX HA KOHCOJTb.

Jinctuur 11.8

1 func printRequestString(codes: Int...) -> () {
2 var codesString = ""

3 for oneCode in codes {

4 codesString += String(oneCode) + " "

5 }
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6 print("Mony4yeHsl oTBeThl — \(codesString)")
7}

8 printRequestString(codes: 600, 800, 301)

9 printRequestString(codes: 101, 200)

Koucous:

Mony4eHbl oTBeTh — 600 800 301

Mony4eHbl oTBeThl — 101 200

[TapameTp codes MOXKeT COIEPKATh ITPOM3BOJILHOE KOJMYECTBO 3HAYCHU
yKazaHHOro Tuna. BuyTpu yHKIIMN OH TpaKTyeTcs KaKk MAacCUB 3HAUYCHUH,
MOATOMY €r0 MOKHO 06paboTath B IuKe for-in.

Y oxHO# QyHKIMN MOKET OBITH TOJIBKO OJIFH BapHAaTHBHBIA mapaMerp. OH
JI0JIKEH HaXOUTbhCS B CaMOM KOHIIE CIIMCKA BXOJHBIX [1apaMeTpOB.

KopTex B KauyecTBe BO3BPALLAEMOro 3HaUYEHWS

[Tpu 3HAKOMCTBE € KOPTEKAMU MBI TOBOPHJIU O TOM, YTO WX CUITBHO CTOPO-
HOW SBJISAETCSA BO3MOKHOCTD TPYTIITUPOBKYA HECKOJBKUX 3HAUCHUIA B OZTHOM.
ATy rpyniy 3HaYeHUH MOKHO MCIIOIh30BATh B KAUECTBE BO3BPALIAEMOTO
3nauenust pyukinuu. [Ipepcrasiennas B muctunre 11.9 dyukuus npu-
HUMAaeT Ha BXOJIe KOJI CTaTyca OTBETA CepPBepa U B 3aBUCHMOCTHU OT TOTO,
K KaKOMY JMala3oHy OTHOCUTCS NePeJlaHHblil KOJI, BO3BPAIIAET KOPTEXK
C €T0 ONMCAHUEM.

JNinctuur 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"
1e }

11 return (code, description)
12}

13 print(getCodeDescription(code: 150))

Koncoan:
(150, "Correct")

B kauecTBe THIa BO3BpaNaeMoro 3HaueHus (pyHKIun getCodeDescrip-
tion(code:) yKazaH TUII KOPTEKa, COJEPSKAIIETO JIBA 3HAUEHUS: KOJ[ U €T0
oTMCcaHue.
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Dyukiuio getCodeDescription(code:) MOKHO yJIy4IUTh, €CJU YKa3aTh
He IIPOCTO TUII BO3BPAllaeMOro KOpTesKa, a Ha3BaHUs ero 3J1eMeHTOB (JIUC-
tuar 11.10).

Jinctuur 11.10
1 func getCodeDescription(code: Int)

2 -> (code: Int, description: String){

3 let description: String

4 switch code {

5 case 1...100:

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(code: 45) (.0 45, .1 "Error")
15 request.description "Error"

16 request.code 45

[Monyuennoe B xozie paboThl pyHKIMK getCodeDescription(code:) 3Haue-
HUe 3aITMChIBAETCS B KOHCTAHTY request, y KOTOPOH MOSIBJISTIOTCST CBOMCTBA
description 1 code, UTO COOTBETCTBYET MMEHAM DJIEMEHTOB BO3BpaIlllae-
MOTO KOpTesKa.

PaccMoTpuM peaibHbIil IpUMep, IJIsi KOTOPOTO MOKET HOTpeboBaThCs Ha-
nucanue yHKImu. [IpeanonoKmm, 4To y Bac eCTh BUPTYaJIbHbBIN KOIIIEJEK.
B m1060ii MOMEHT BpeMeHH B HeM HAXOAATCS KYIIOPbI PA3/IMYHOIO JOCTOMH-
cria: ot 50 o 5000 py6ireii. Bam HeoGxoanMo Harucath (GyHKIIMIO, KOTOPast
Oy/IeT [OICYMTBIBATD OOIIEee KOJIMYECTBO JeHer B Kowiesbke (smerunr 11.11).

Jinctuur 11.11
1 func sumWallet( wallet: [Int] ) -> Int { (2 times)

}

// Kowenek C Kynwpamu

var wallet = [50, 100, 100, 500,

50, 1000, 5000, 50, 100] [50, 1ee, 100, 500, 50,
1 e00, 5 000, 50, 100]

2 var sum = 0

3 for oneBanknote in wallet {

4 sum += oneBanknote (19 times)
5 }

6 return sum (2 times)
7

8

9

16 // cocyuTaem cymmy BCex Kynip
11  sumWallet(wallet: wallet) 6 950
12 // pob6baBum HOBYHW Kynwpy



naBa 11 e ®OyHKUMM 179

13 wallet.append(1000) [50, 1ee, 1ee, 500, 50,
1 e00, 5 o000, 50, 100,
1 000]

14 // cHoBa cocyuTaem Cymmy
15 sumWallet(wallet: wallet) 7 950

B 1106011 MOMEHT BbI MOKeTe BbI3BaTh (HDyHKIMIO sumWallet(wallet:)
U TIepe/iaTh B Hee MacCUB-Kolesaek. B pesysbrare GyieT BO3BpalieHo 3Ha-
geHue Tma Int, coobIaioNee 0 CyMMe JICHET B KOIIeIbKe.

3Ha4yeHuns no YMOJTHaHUIO AN apryMeHToB

Jlist m060TO BXOIHOTO MapaMeTpa MOKHO YKa3aTh 3HAUEHUE 0 yMoJTya-
HUIO, TO €CTh TO 3HAYEHHE, KOTOPOE OY/IET TIPUCBOEHO TAPAMETPY, ECITU JITIsT
HETO He TepelaHo Kakoe-nbo BXoHoe 3Hauenue. JlaBaiite mopabotaem
hyuKIMIO sumWallet(_:) W3 MpeaBIAYIIETO JUCTHHTA /I/IST KOPPEKTHOMN
0TpabOTKY CUTYAINH, KOT/Ia B Hee He Mepefal Kakoi-1ubo BXOIHON KO-
nresiex (smctunr 11.12).

JNinctmur 11.12

1 func sumWallet( wallet: [Int]? = nil ) -> Int? {
var sum = 0
if wallet == nil {
return nil
}
for oneBanknote in wallet! {
sum += oneBanknote
}

return sum

R VooNGAOAOULANWN

9 }
11 // xowenek C Kynwpamu
12 var wallet = [50, 100, 100, 500,
50, 1000, 5000, 50, 100] [56, 1ee, 100, 500, 50,
1 000, 5 600, 50, 100]
13 // cocuyuTaem cymmy BCex Kynip
14 sumWallet(wallet: wallet) 6 950
15 sumWallet() nil

Kak Bbl MOKeTE BUJIETD, B pacCMaTpuBaeMoii (hyHKIIMM [TOSIBUJIOCH CPa3y
HECKOJIbKO HOBOBBeIeHU . PazbepeM Kaskioe U3 HUX MO OTCTbHOCTH.

Tum gaHHBIX BXOHOTO TTapaMeTpa wallet uaMmenuscs ¢ [Int] Ha [Int]?.
ITO ONIMUOHAILHBIA MACCUB 1EJ0YUCAEHHBIX 3HaueHni. OOpaTuTe BHU-
MaHUe, YTO 3HAK OIIMOHAJA CTOUT UMEHHO [10C/e KBaJAPaTHOU CKOOKU
MaCCHUBa, YTO TOBOPUT O TOM, YTO CaM MaCCHUB MOKET OTCYTCTBOBAaTh, HO
ecJId OH IIPUCYTCTBYET, TO B HeM 00sI3aH CYIIECTBOBATH XOTsI Obl OJUH
3JIeMeHT Tura Int.
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Takske y BXOHOTO ITapaMeTpa HoSIBUJIOCh 3HAaUeHHUE 110 YMOJTYaHUIo — nil.
Ono npucBamBaeTcs repeMeHHoii wallet B TOM ciydae, ecjid IIPU BbI30BE
(byHKIINH He Tlepe/laHo 3HAUeHNE 3TOTO MTapaMeTpa.

[omnosnuTenbHo N3MEHUIICS TUIT BO3BpalllaeMoro 3Hadenus. B tom ciydae,

ecJId BXO/THOE 3HaueHue lapameTpa wallet He cyniecTByeT (TO €CTh PAaBHO
nil), GyHKIINS BO3BPATUT B KauecTBe OTBETA Takyke nil.

[l KOPPEKTHOTO OIpe/ieieHns, CYIecTBYeT i y wallet 3HaUeHUe, MC-

110J1b30BaH oriepatop if. B ero rese HaxoauTes onepaTop return, KOTOPbLI
3aBepiiraet paboTy PyHKIUE U BO3BpAIaeT nil,

MPUMEYAHME B chyHKUMM MOXKET BbiTb HECKONBKO OnepaTopoB return. Kaxablin u3
HWX 3aBepLUAET BbIMOSHEHNE PYHKLUMM 1 BO3BPALLAET HEKOTOPOE 3HaYeHue.

BHellHWe nMeHa apryMeHToB

Jlist mo60TO BXOIHOTO MapaMeTpa MOXKHO 3a/IaTh €ro BHEITHEE UMsI, TO
eCTb UM, KOTOPOe yKa3bIiBaeTcs 1npu Bbi3oBe dyHkiuu. OHO munercs
nepe/] BHYTPEHHUM HMEHEM apryMeHTa U OT/EJISIETCST OT HEro pobeioM
(smuctunr 11.13).

Jinctuur 11.13
1 func sumWallet(banknotsArray wallet: [Int]? = nil ) -> Int? {

2 var sum = @

3 if wallet == nil {

4 return nil

5 }

6 for oneBanknote in wallet! {
7 sum += oneBanknote

8 }

9 return sum

10 }

11 // cocuyuTaem cymmy BCex Kynip
12 sumWallet(banknotsArray: [50, 100, 100, 500,
50, 1000, 5000, 50, 1008]) 6 950

Bxopnoil mapameTp wallet Termepb uMmeeT BHellTHee UMs banknotsArray,
[09TOMY IIPU BbI30Be (QyHKIMU sumWallet (banknotsArray:) HEOOXOAUMO
yKas3aThb He TOJIbKO 3Ha4YeHUe [TapaMeTpa, HO U €T0 BHEIIIHee MM,

Buennue nmena BXOIHBIX MapaMeTPOB CIYSKAT JJIst TOTO, YTOOBI CKPBIBATH
X BHyTpeHHUe nuMeHa. Hampumep, B kauecTBe BHENIHUX Bbl MOXKeTe HUC-
MOJIb30BATh JIOTHUECKHU TIOHSITHBIE JIJIsT pa3pabOTUMKa JJIMHHbBIC MMEHA,
a B KaueCcTBe BHYTPEHHUX — COKpallleHHbIE.
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11.3. BO3MOXHOCTM (hyHKLIMI
®YHKUMOHANbHbIN TUN

Oyuxiys B Swift nmeer cBoil (GyHKIIMOHAIBHBINA THIT JaHHBIX! YIUBJIEHbI?
Tun gaHubIX QYyHKIME 0603HAYAETCS C TIOMOIIBIO KOHCTPYKIIMU, YKa3biBa-
IOIEN Ha TUI BXOAHBIX Y BBIXOIHBIX 3HAUYCHUI.

Ecau dyHnking Huyero He IpuHUMaeT ¥ He BO3BPAILAET, TO €€ TUIl YKa3bl-
BAaeTCs IBYMsI [TAPaMK KPYTJIBIX CKOOOK, PAs/ieIeHHBIX CTPEJIKOIA:

0 ->0

B IIEPBbIX CKO6KaX BCeEr/la OIMMCbIBAIOTCA TUIIBI JIaHHBIX BXO/IHBIX ITapaMe-
TPOB, & BMECTO BTOPBIX YKa3bIBAETCST THII JIAHHBIX BBIXOHOTO 3HAUEHNSI,
ecJid, KOHEYHO, OHO cyllecTByeT. Eciu pyHKIIMSI IPUHUMAET Ha BXO/IE
MaCCHUB I[E€JIOYNCJIECHHDBIX 3Haq6HHﬁ, a BO3Bpallla€T OHI_II/IOHaJIbeIfI KOp-
TEK U3 IBYX 9JIEMEHTOB TUIIA String, TO ee THII JAHHBIX OYAET BBITJIAAETD
CJIEAYIOUM 0Opa3oM:

([Int]) -> (String,String)?

HaHOMHIO, YTO B JIEBOI YaCTU KOHCTPYKIINHN YKa3bIBalOTCs TUIIBI BXO/HbIX
IapaMeTpoB, B HpaBOfI — THUII BBIXO/IHOI'O 3HAYCHHWA.

®YHKUMSI B KQUEeCTBE apryMeHTa

Bo3MOKHOCTH BXOHBIX IIAPAMETPOB HE OTPAHUYMBAIOTCS TIepeaadeil UM
3HAaYeHU (DyH/IAMEHTATbHBIX TUIIOB, MACCUBOB U KOpTekel. Panee Mbl
nepejiaBajiu 3HaueHue, Bo3BpaiaemMoe (pyHKIMEN, B KayecTBe 3HAYEHUsI
ISt apryMeHTa. Teriepb Mbl HAyYMMCS Tlepe/iaBaTh He 3HaUeHUe, KOTOPoe
BO3BpaIaeT (hyHKIHs, a HeoCpeACTBeHHO camy dyHKImIo. [lepenannyio
(DYHKIUIO MOKHO OY/IeT UCIIOJIb30BaTh B TeJie TOi (QYHKIIMU, B KOTOPYIO
oHa rrepeata. [t nepesaun (yHKIMKE B KaueCcTBe 3HAUYEHUST HEOOXOANMO
yKa3aTh (hyHKIIMOHAIbHBIH TUIT TPUHUMAaeMOii (hyHKIINN B KAUeCTBe THUTIA
BXO/THOTO MapameTpa.

Hanumem HOBy10 (pyHKINIO generateWallet(walletLength:), KoTo-
past caydailHbIM 00pasoM reHepupyer MaccuB GaHkHOT. OHa J0JKHA
IPUHUMATDh Ha BXOZe TpedyeMoe KOJIMYeCTBO OAHKHOT B KOLIEJIbKE.
Takske MbI TiepernuiieM QyHKIIIO sumWallet(wallet:) Takum obpa-
30M, UTOObI OHA IPUHUMAJIa HA BXOJIe HE MACCUB 3HAUeHMI, a (DYHKIIIO
generateWallet(walletLength:) u ucrnosb3oBasa JaHHYIO (QYHKIIIIO
BHYTPH CBOETO TeJIa JiJIst TeHepallii MaccuBa GAHKHOT, TIOCJIE Yero MO
cunThiBasa MX 061yio cymmy (muctunr 11.14).
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JNiuctmur 11.14

1 import Foundation

2 // ¢yHKUMA reHepauuu CNy4alHOro maccvMBa 6aHKHOT

3  func generateWallet(walletLength: Int)

4 -> [Int] {

5 // cywecTBywwme TUMbl 6AHKHOT

6 let typesOfBanknotes = [50, 100, 500, 1000, 5000]

7 // maccuB 6aHKHOT

8 var wallet: [Int] = []

9 // UMKN reHepauuu mMaccuBa CNy4danHbiX 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 3}

16 // dyHKUMA noacHeTa feHer B Kowesbke
17 func sumWallet(banknotsFunction wallet: (Int)->([Int]) )
18 -> Int? {

19 // BbI30B nepefaHHoW GyHKLUK

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 // nepepayva ¢yHKUMM B PyHKUUK

28 sumWallet(banknotsFunction: generateWallet) 2 700

3Havenne B 06JACTH PE3YIBTATOB, BEPOSTHO, OY/IET OTIMYATHCS OT TOTO,
4TO MOKA3aHO B TIPUMeEPE. ITO CBI3aHO € UCMOIb30BAHUEM TJI0OATBHON
byuknuum arc4random_uniform(), renepupyionieil 1 Bo3Bpamaoiei
CJIydailHoe 4UCJIO.

Dynkius generateWallet(walletLength:) co3maeT MaccuB KyIiop
TaKOU NJIMHBI, KOTOpas lepe/laHa eil B KauecTBe BXOHOTO IapaMeTpa.
B maccuBe typesOfBanknotes comeps:kaTcsa Bce BO3MOKHBIE TUIIHI KYy-
mop. Cyrh paboThl GYHKIMK TaKOBa: CAyYalHBIM 00pazoM KyIopa
U3bIMAETCA U3 MaccuBa typesOfBanknotes, 1ocJjie 4ero oHa romMeIaeTcs
B MacCUB-KOTIeIeK wallet, KOTOPBIN U IBISETCS BO3BpAIlaeMbIM 3HaUe-
HueM (GyHKIUN generateWallet(walletLength:). B mukie for BMecTO
MepeMeHHOU UCII0JIb3yeTCsI CUMBOJI HUXKHero nojuepkuBanus. C atum
3aMeyvaTesIbHbIM 3aMeHUTeIeM IIePEMEHHBIX MbI YK€ BCTPeYaInch He pas.
B manHOM cirydae OH 3aMeHseT coOOM co3aBaeMblil B IIUKJIE TTapaMeTp,
TaK KaK BHYTPU IIUKJIA OH He UCIIOJIb3yeTcs. B pesysbraTe 1oz aToT mnapa-
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METP HE BBIIEJISICTCS MaMATh, YTO OJIATOTIPUSATHO BIUSET HA PACXO/LyeMble
pecypehl KOMITbIOTEPA.

B xadecTBe THIIA BXOJHOTO MapaMmeTpa banknotsFunction dyHkIun
sumWallet (banknotsFunction:) ykasan hyHKIIMOHAJBHBIN TUTT (Int)-
>([Int]). OH MOJHOCTBIO COOTBETCTBYET TUITY (PYHKIIUU generate-
Wallet(walletLength:).

ITpu BbI3OBe sumWallet(banknotsFunction:) HEOOXOAMMO yKa3aTh JIUIIh
M3 TiepeiaBaeMoil (PyHKITUH.

NMPUMEYAHMUE Kak oTMeyanocb paHee, CMMBOJ HMXKHEro NogYepKMBaHUS MOXET 3a-
MEHUTb 06BbSIBNSIEMbIN NapaMeTp MpakTUYecku B IlO60OM MecTe Mpuv YCNoBUM, YTO AaH-
Hbl1 MapaMeTp He 6yAeT UCMOob30BaTbCs. IM MOXXHO 3aMEHSITb B TOM YKCIIE U BXOAHbIE
napameTpbl QyHKLMKN, eCnv BaXKeH TOMbKO (hakT UX nepeaayn, a He 3HayeHue:

func someFunction(_:Int) -> () {}
someFunction(100)

CnoXHbI YHKUMOHANbHBIA TUN

Paccmorpennbie panee GyHKIIMY UMeJN TTPOCTON (DYHKITMOHATBHBIN THII,
OTIPEIENIAIONINI PSAl BXOAHBIX M BBIXOJHBIX apaMeTPoB. B HEKOTOPBIX
CIyJasx BBIXOJHOE 3HaUeHNe QYHKINH TakxKe sIBiseTcsa GyHKINeH,
KOTOpasi, B CBOIO 0Yepe/lb, MOKET BO3BpallaTh 3HaUeHue. B pesyibrare
9TOr0 (PYHKIIMOHAJIBHBIN TUII CTAHOBUTCS CJOKHBIM, TO €CTh COJIepIKa-
IIIIM HECKOJbKO yKasaTesel Ha Bo3BpalaeMoe 3HaueHne (HeCKOJIbKO
CTPEJIOK ->).

B camom mipoctom BapuanTe hyHKIIMS, BO3BPAIIAIONIAS IPYTYIO (DYHKITUIO,
KOTOpasi HUUEro He BO3Bpalaet, OyeT uMeTb (hyHKIIMOHAIBHBII TUII, CO-
CTOATINHN U3 TPEX Map KPYTJIbIX CKOOOK:

0O->0->0

I[IpencraBum, 4TO HEKOTOPas (PYHKIMA IIPUHUMAET Ha BXOZ 3HAYCHUE THUIIA
Int u Bo3BpaaeT (hyHKIMIO, KOTOpas MPUHUMAET Ha BXOJl 3HAYCHUE THIIA
String 1 Bo3BpamaeT 3Hadenue Tuna Bool. Ee pyHKIIMOHAIBHBINA THIT
OyIeT BBIIVISAETD CIEeAYIOMUM 00pa3oM:

(Int) -> (String) -> Bool

KapIii 010K, OTUCHIBAIOIIIIT TUITHI JAHHBIX BXOJHBIX apTYMEHTOB, 3a-
KJIIOYaeTCs B KPyTrible CKOOKH. TakuM 06pasoM MOKHO OIPEAETNUTh, TIe
HaYMHAETCsT (DYHKIIMOHATBHBIN TUIT OUepeTHON (hyHKITUH.
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DyHKUMA B KayecTBe BO3BpaLLaeMoro 3Ha4yeHns

Tak xak yHKINS IMeeT onpeieSIeHHbIH (hyHKITMOHATBHBIN THTI, €70 MOSKHO
YKa3bIBaTh HE TOJIBKO /IJII BXOAHBIX apIYMEHTOB, HO U JIJIS1 BBIXO/IHOTO 3Haue-
uust. B smerunre 11.15 o6bsiBiena GyHKius returnPrintTextFunction(),
KOTOpast BO3BpaIlaeT 3HaYeHue Tuma () -> String, To ecTh (GyHKITHTO.

Jinctmur 11.15

// oyHKumMa BbiBOja TeKkcCTa
func printText()
-> (String) {
return "O4eHb Xxopowas KHura" "O4yeHb xopowaa KHuz2a"
}
// oyHKuMa, KoTopas BoO3BpawaeT OyHKUUI
func returnPrintTextFunction()
-> () -> String {
return printText (()) -> String
o }
1
12 let newFunctionInLet = (()) -> String
returnPrintTextFunction()
13 newFunctionInLet() "OyeHb xopouwas KHuza"

R RLOVLONGAOAUVANWNR

Tun Bo3BpaiaeMoro 3Havenus GyHKIUK returnPrintTextFunction() co-
OTBETCTBYET TUTTY (QYHKINY printText(), KOTOPas SBISIETCS TI0OATHHOTL.
B cB43u ¢ aTUM 10CTATOYHO IIPOCTO YKa3aTh NMS BO3BpaliaeMoi GyHKINK
1mocJjie oreparopa return.

B pesyabraTe mpucBOeHWS BO3BpalleHHON (PYHKIIMU KOHCTAHTE
newFunctionInlLet ee TUII JAHHBIX HESBHO OIpeiesisieTcst Kak () -> String,
a caMa OHa XPaHWT B cebe PYHKIII0, KOTOPYIO MOKHO BBI3bIBATh YK€ 3Ha-
KOMBIM HaM cioco6oM (yKasaB UMs XPAaHUJIUIIA ¢ KPYIJIBIMU CKOOKaMuU
mocste Hero). Ha puc. 11.1 oTo6paskeHo cripaBoYHOE OKHO, OITUCHIBAOIIEE
HOBOe XpaHuJuiile /st (pyHKimu printText().

1
12 let inewFunctionInLet; = returnPrintTextF
13 inewFunctionTnLet{()

let newFunctionInLet: () —> (String)

Declared In  MyPlayground.playground

n,

Puc. 11.1. CnpaBoYHOE OKHO AJIs KOHCTaHTbI, XpaHsLen pyHKUmMo
B KQyeCTBe 3HayeHus
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BrioxxeHHble yHKUUN

Bee dyHKIMM, KOTOPBIE MbI CO3/IaBaJIi paHee, ABJISAIOTCS TI006aTbHBIMU.
IToMHUMO HUX MOKHO CO3/IaBATh ¥ JIOKATbHbIE (DYHKITUH, BJIOKEHHDIE IPYT
B apyra. OHM 00J1a1a10T OrPAHNYEHHON 00JIACTHIO BUMMOCTH, TO €CTh Ha-
MPSAMYIO JIOCTYITHBI TOJIBKO B TeJie pouTenbekoil hyukiuu. [Ipegcrasore
GECKOHEYHYIO TIOCKOCTH M TOUKY Ha 3TOH mmockocTu. Touka nMeeT HeKo-
TOpBIe KOOpANHATHL. OHa MOJKET MepeMentaThes Mo TiockocTin. Cosmaamm
(byHKIIMIO, KOTOpAst TPUHUMAET HA BXO/Ie KOOP/IMHATBI TOYKU U HATIPaBJIe-
HIi€ TIePEMEITEHHS, TTOCIIe YeTO TIEPEBUTAET TOUKY 1 (DUKCHPYET ee HOBBIE
koopauHaThl (uctunr 11.16).

Jinctuur 11.16
1 func oneStep( coordinates: inout (Int, Int), stepType: String ) {

2 func up( coords: inout (Int, Int)) {

3 coords = (coords.@+1, coords.l)

4 }

5 func right( coords: inout (Int, Int)) {

6 coords = (coords.@, coords.1+1)

7

8 func down( coords: inout (Int, Int)) {

9 coords = (coords.@-1, coords.l1)

10

11 func left( coords: inout (Int, Int)) {

12 coords = (coords.@, coords.1-1)

13 }

14

15 switch stepType {

16 case "up":

17 up(coords: &coordinates)

18 case "right":

19 right(coords: &coordinates)

20 case "down":

21 down(coords: &coordinates)

22 case "left":

23 left(coords: &coordinates)

24 default:

25 break;

26 }

27 }

28 var coordinates = (10, -5) (. 10, .1 -5)

29 oneStep(coordinates: &coordinates, (. 11, .1 -5)
stepType: "up")

30 oneStep(coordinates: &coordinates, (.0 11, .1 -4)
stepType: "right")

31 coordinates (. 11, .1 -4)

Dynukmms oneStep(coordinates:stepType: ) OCYIIECTBISIET TIEPEMETIEHIE
TOYKM TIO TJIOCKOCTH. B Hell orpe/iesieHo HECKOJIbKO BJIOKEHHBIX (DYHKITHH,
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KOTOpPbIE BBI3bIBAIOTCS B 3aBUCUMOCTH OT 3HAYCHUS apryMeHTa stepType.
JlanHbiil HAOOP PYHKIHIT JOCTYTIEH TOJBKO BHYTPH POJAUTENBCKON (DYHK-
11u oneStep(coordinates:stepType:).

Bxonmoii napamerp coordinates sIBJIsIETCSI CKBO3HBIM, TI09TOMY BCe M3Me-
HEHVIs, TPOU3BOMMBIE B HEM, COXPAHSIIOTCST M TIOCJE OKOHYAHUST PAGOTHI
bynkmmm.

Meperpy3ka dyHKUMI

Swift mosBossier nepeepyscams gynxuuu (overloading), To ectsb B 0/1HOIT
U TOH ke 06JIaCTH BUAUMOCTH CO34aBaTh (DYHKIMK ¢ OAUHAKOBBIMU HMe-
HaMu. Pazmuaust QyHKII TOJKHBI 3aKTF0YATHCS JIMITH B TUTIAX 1 IMEHAX
BXO/IHBIX TIaPAMETPOB U TUITE BO3BpaliaeMoro 3Hadenus. B smctmare 11.17
MpeCTaBIeHbI (DYHKIIMH, KOTOPBIE MOTYT COCYIIECTBOBATH OJTHOBPEMEHHO
B OJIHOI 00J1aCTH BUIUMOCTH.

JNinctmur 11.17

1 func say(what: String){}
2 func say(what: Int){}

Y nansbix GyHKIUH OTHO U TO Ke UMs say (what:), HO pa3JIM4HbIE TUIIbI
BXO/IHBIX apryMeHTOB. B pesysisrare Swift onpesnessier o6e GyHKIMN Kak
PasJIMuHbIE U ITO3BOJISIET UM COCYIIIECTBOBAThH OJIHOBPEMEHHO. JTO CBSI3a-
HO ¢ TeM, 4TO (PYHKIIMOHATBHBIN TUII TIepBOH DyHKINU (String) -> (),
aBTOpOil — (Int) -> (). Ecaiu BbI UMeeTe OIMH U TOT K€ CITUCOK BXOHBIX
napameTpoB (MX MMEHa W THITbI UAEHTUYHBI), TO JJIS TIePerpy3ku Heob-
XOAUMO, YTOOBI (DYHKIMK UMEIN Pa3/ITYHble TUIIbI BHIXOAHBIX 3HAYEHUI.
Pacemorpum npumep u3 smcrunra 11.18. IlpencraBinennsie B Hem GyHK-
UMY TAK)Ke MOTYT COCYIIIECTBOBATH OJ[HOBPEMEHHO.

Jinctmur 11.18

1 func cry() -> String {
2 return "one"

3}

4 func cry() -> Int {

5 return 1

6 }

B manHOM cirydae MOXKHO CieslaTh BaKHOE 3aMevyaHue: BO3BpaliaeMoe
3HaueHue (PYHKIIMU He MOKET OBITh MIePEIaHO MEPEMEHHO I KOHCTAHTe
6e3 SIBHOTO yKaszaHUs TUIa 00bsaBIsgeMoro napamerpa (nmuctunr 11.19).

Jiuctmur 11.19
1 let resultOfFunc = say() // owwubka
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B nannom ciyuae Swift mpocto He 3HaeT, Kakoi THII JaHHBIX Y KOHCTAHTBI,
[I0STOMY He MOKET OIIPENEINTD, KaKylo (hyHKIUIO BEI3BaTh. B pesyJbraTe
Xcode coobuut 06 ommobKe.

Econ xaknm-1160 06pa3oM yKasaTh THIT JAHHBIX KOHCTAHTBI, COTTACYEMBIiT
C TUTIOM BO3BPAIIAEMOTO 3HAYEHHUsI O/[HO# 13 (hYHKIHIA, TO KO/ 0TpaboTaeTt
koppekTHO (imctunr 11.20).

JNiuctmur 11.20

1 let resultString: String = say()
2 let resultInt = say() + 100

PeKYpPCUBHBIN BbI30B (DYHKLIMM

DyHKITISI MOKET BBI3BIBATEH caMy ceOsl. ITOT MEXaHN3M HA3bIBAETCS pe-
Kypcueil. BrionHe BO3MOKHO, 4TO BBl BCTPEUYAINCH C PEKYPCUSIMU B IPYTUX
SI3bIKAX [IPOrpaMMIPOBaHus. BaM Heo6XonuMo ObITh KpaiiHe 0CTOPOKHbI-
MU C 9TUM MEXaHM3MOM, TaK KaK 110 HEBHUMATEJIbHOCTH MOKHO CO3/IaTh
«OECKOHEYHYIO METIII0», B KOTOPOH (YHKIHS Oy/IeT TIOCTOSTHHO BBI3bIBATH
camy cebst. [Ipr KOPPEKTHOM MCIIOJIb30BAHUM PEKYPCHil (DYHKIIMS BCeria
B KOHIIE KOHIIOB Oy/IeT 3aBepIIaTh CBOO PaboTy.

[Tpumep pexkypcuu npusesies B auctunre 11.21.

Jinctnur 11.21
1 func countdown(firstNum num: Int) {
2 print(num)
if num > @ {
// PeKypCUBHbIA Bbi30B OYyHKLUU
countdown (firstNum:num-1)

}
}

3
4
5
6
7
8 countdown(firstNum: 20)

Dyuknust countdown (firstNum:) OTCYUTHIBAET HUMPHI B CTOPOHY TTO-
HIDKEHN, HaYnHas OT IepeaHHoro mapaMerpa firstNum 1 3akan4nBast

HyJIeM. DTOT aJIFOPUTM Peasn3yeTcsl peKypCUBHBIM BbI30BOM (DYHKIIHH.

11.4. be3bIMsiHHbIE (DYHKLMM

[TepemMeHHast MM KOHCTAHTA MOKET XPAaHUTh B cebe (hyHKINI0, 06 aTOM
MbI yike y3Hasu. Ho [iist Toro, 4To0bl IPUCBOUTDH KAKOH-INO0 KOHCTAHTEe
byHKIIMIO, He 00sI3aTeLHO BO3BPAIATH e U3 APYToit hyHkIwn. {71 9T0T0
MOJKHO CO3/IaTh OE3bIMAHHYIO PYHKLUUIO U TIEPEIATD e€ B KAYECTBE 3HAUCHVIST
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B IIePEMEHHYIO UJIM KOHCTAHTY. be3bIMsIHHbIE (QYHKIINYM HE TMEIOT MMEH.
Onmn cocTogT ToTbKO U3 Teqa pynkimn (muetuHr 11.22).

Jiuctmur 11.22

1 // 6e3bMAHHAs QyHKLMA B Ka4eCTBE 3HAYEeHUS KOHCTaHThI
2 let functionInLet = {return true}
3  functionInLet() true

Cosnannas koHcTanTa functionInLet umeeT GyHKITMOHATBHBIN THTT () ->
Bool u XpaHuT B cebe TesI0 (PyHKINU.

besbivstnabIE (by'HKHI/II/I TaKyKe€ Ha3bIBAIOTCA 3AMBIKATOUUMU BIPANCEHUSA -
MU, NI 3AMBIKAHUAMU. SaMbIKaIOI_HI/Ie BbIpasK€HUA MOTYT HE ITPOCTO BbI-
HOJIHATDH KaKue-1160 I[eIVICTBPIH, HO ¥ ITIpMHUMATb BXO/[HbIE TTapaMETPBhI,
a TaKyKe BO3BpalllaTb ITPOU3BOJIbBHbIC 3HAYCHUA. 06 3TOM MBI IIOroBOpuM
B CHeI[YIOH.[eﬁ rJiaBe.

MPUMEYAHUE OyHKUMA — 3TO TUMN-CCbIIKA, TO €CTb OHA MepeaaeTcs Mo CCblke.
Hanpumep:

let trueFunc = {return true}
let anotherTrueFunc = trueFunc

Tenepb KOHCTaHTbI trueFunc 1 anotherTrueFunc ykasbiBaloT Ha OAHY U Ty e hyHKLMIO.

3apgaHue 1

Bepremes k 3agannto 2 us npeapiayiieil raassl (c. 168). O6bemu-
HUTE HAMMMCAHHBINA KO/ aHAIN3a KOJIEKIITNH MaxXMaT, XPaHsIIencs
B ITepeMeHHOIT Chessmans, B (hyHKIINN chessAnalizer(figures:Ch
essman). B kauecTBe BXOIHOTO TTapaMeTpa (HYHKITUS TOKHA TTPH-
HUMAaTh CJIOBApPh TOTO K€ TUTIA, YTO U TlepeMeHHas Chessmans.

3apgaHue 2

Coszpnaiite GyHKINIO, KOTOpas IpeJHa3HadyeHa A1 U3MEHEHU
COCTaBa U XapaKTepUCTUK (UTyp B epeMeHHoi Chessmans. B ka-
YeCTBE BXOJHBIX ITAPAMETPOB OHA J0JIKHA TPUHUMATh CaMy Iepe-
MeHHYI0 Chessmans (Kak CKBO3HOII apaMeTp), B KOTOPYIO OYAyT
BHOCHUTBHCST MI3MEHEHUsI, MMsI (DUTYPHI (3HAYUEHUe THIA String)
7 ONIIMOHAJIBHBIN KOPTEX KOOPANHAT (UTYPHI (3HAYEHUE THTIA
(Character, Int)?).

[Tpu 5TOM HOTKHA TPOBOAUTHCS MTPOBEPKA (aKTa CYyIIeCTBOBAHUS
urypst B coBape. Eciin hurypa He cyiiecTByeT, TO uHGOpMaIus
0 Hell 106aBIgeTCs, B IPOTUBHOM cJiydae WH(MOpPMAIs 0OHOBIIS-
€TCs B COOTBETCTBUH C Iepe/laHHoi MH(hOpMaIinei.



3aMblKaHUS

MpbI ysKe BCTPEUaich ¢ MOHATHEM 3aMbIKaHWii BO BPEMsI M3yUeHUs (DyHK-
i, Tam oHU GBI TIPeICTaBIEHBI B BUje Oe3bIMHHBIX (hyHKIMA. Kak
o6bscHsieT Apple B jokyMeHTanuu K S3biky Swift, samoikanus (closures) —
ATO OPTAHU30BaHHBIE OJOKU C OINPe/ieJeHHbIM (DYHKI[MOHATIOM, KOTOPbIE
MOTYT OBITH TIEPEIAHbI U UCIIOJB30BaHbI B BallleM KOJIE.

COI‘JIaCI/ITer, HE€ O4Y€HDb JOCTYITHOE oObsICHEHME. Honpo6yeM nHave.

3aMbIKaHU4 — 3TO CIPYIIIMPOBAHHDBIN B KOHTEHHED KO/, KOTOPBII MOXKET
ObITH [IEpe/IaH B BUJIE aPTyMEHTA U MHOTOKPATHO MCIOJIb30BAH.

MPUMEMAHMUE Ecam Bbl paHee nNporpaMMuMpoBani Ha ApYrux si3blkax, TO aHanorom
3aMblkaHui Ans Bac MoryT 6biTb 6510km (B C 1 Objective-C), namMbaa-BblpaXkeHusi 1 aHo-
HUMHbIE YHKUMN.

12.1. OYHKUMN KaK 3aMblKaHUS

DyHKINY — 9TO YACTHBIN CTydail 3aMBIKAHUHN, TaK Kak OHM 00Ia1aioT

CIeAYIONMMHU CBOHCTBaMU:

Q rpynmnupyloT KoJ AJsl MHOTOKPATHOTO UCIIOJIb30BAHUS;

a MOTYyT 6bITb MHOTOKPATHO BbI3BaHbI ITOCPEACTBOM Ha3HAYE€HHOTO UM
VUMEHU;

a MOTyT 6I)ITI) TIepe/laibl B KA4E€CTBE aPTyMEHTOB.

Pacemotpum paboTy ¢ 3aMbIKAHHUSIME Ha IpuMepax. Bepruemcst k mpumepy

C 9JIEKTPOHHBIM KOIIEJIbKOM U KyIIOPAMHU PA3JIUYHOTO JOCTOUHCTBA B HEM

U HaruieM (hyHKIHIO, KOTopast OyIeT IPUHUMATh Ha BXOJI€ MACCUB-KOIIe-

JIEK 11 BO3BPAIIATh MACCHB BCEX CTOPYOIIEBBIX KYIIOP U3 9TOTO KOIIEJIbKa

(smuctunr 12.1).
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Jinctmur 12.1

1 // ¢yHKuMAa oTbopa Kynwp
2 func handlele@(wallet: [Int]) -> [Int] {

3 var returnWallet = [Int]()

4 for banknot in wallet {

5 if banknot==100{

6 returnWallet.append(banknot)
7 }

8 }

9 return returnWallet

10 }

11 // 3NeKTPOHHbIA Kowenek

12 var wallet = [10,50,100,100,5000,100,50,50,500,100]
13 handleloo(wallet: wallet)

ITpu kax10M BbI30BE (DYHKIMS handle10@(wallet:) OyaeT BO3BpaIiaTh
MaccuB cTopy0JIeBbIX KyIop. 31ech handlel00(wallet:) — 9TO 3aMblKa-
HUE, TaK KaK OHO 00JIa/[aeT ONMUCAHHBIME PaHee CBOMCTBAMU:

Q rpynmupyer Kom;
O MOKeT ObITh MHOTOKPATHO UCIIOJIb30BAHO;

O MOXeT OBITD Tiepe/lano B BU/I€ apTyMeEHTa (C TUM CBOHCTBOM MBI 3Ha-
KOMWJINCH, KOT'/la TiepeaBaJan (I)yHKL[I/IIO B BU/I€ BXOHbIX I[TapaMETPOB
1 BO3BpalllaJin B BHU/1€ BbIXO/IHBIX SHHqCHHﬁ).

Pacmumpnm ¢yHKITHOHAT KO/Ia, HATIICAB OMOTHUTETBHYIO (DYHKITHIO /TS
or6opa kymop gocrouHctsoM 1000 pyb6aeii u 6osee (iuctunr 12.2).

Jiuctmur 12.2

func handleMorel00@(wallet: [Int]) -> [Int] {
var returnWallet = [Int]()
for banknot in wallet {
if banknot>=1000{
returnWallet.append(banknot)
}
}

return returnWallet

WoONAULANWNR

10 var wallet = [10,50,100,100,5000,100,50,50,500,100]
11 handleMorelo00(wallet: wallet)

B pesysprate mosyvaercs, 4To Npu HAMMCAaHUM ABYX (DYHKIUH B 3HA-
YUTETHHON Mepe TIPoucXoauT AybaupoBanue Kojia. Pasauia GpyHKIuii
handlel00(wallet:) n handleMorel@00(wallet:) JuIIb B MPOBEPAECMOM
yeaoun. OcTanbHON KO B (DYHKIIUSAX OJIMH U TOT JKe.



[naBa 12 e 3aMblkaHus 191

Jlist pertienust a1oit mpo6IeMbl MOKHO TONTH JIBYMST Ty TSIML

Q peanu3oBaTh Bech (hyHKIIMOHAJ B TIpeiesiaX OJIHON (DYHKIIMK U Tiepe-
JlaBaTh yCJOBHUE B BUJIE aPTYMEHTA;

QO peanuszoBath Tpu GyHKIMU. [lepBas GyaeT rpynimupoBaTh MOBTOPSI-
IOIIMIICS KO M IPUHUMATD B BUJIe aPIYMEHTA OJIHY M3 OCTaBIINXCS
(yHKIMIT, KOTOPbIE, B CBOIO 04€PE/ib, OYAYT MPOU3BOAUTD OMEPAITUIO
CPaBHEHUS.

Ecmm Mb1 ofiieM 110 iepBOMY Ty TH, TO TTPU YBEJIWYEHUH KOJNYECTBA pas-

JIMYHBIX YCA0BUiT 0TGOpa erHast (hyHKIMsE Oy/IeT Pa3pacTaThCsi U B KOHIIE

KOHIIOB CTaHET HEUUTAOEIBHOU U CIUIIKOM CJIOKHOM. [T09TOMY BOCITIOJNB-

3yeMcs BTOPbIM BapranToM (snctuar 12.3).

JNiuctmur 12.3

1 // epuHaa ¢yHKUMA GOPMUPOBAHMA pe3yNbTUpylWEero mMaccuBa
2 func handle(wallet: [Int], closure: (Int) -> Bool) -> [Int] {

3 var returnWallet = [Int]()

4 for banknot in wallet {

5 if closure(banknot) {

6 returniWallet.append(banknot)
7 }

8 3

9 return returnWallet

10 }

11 // ¢yHKUMA CpaBHeHUA C 4Yucnom 100

12 func comparel@d(banknot: Int) ->Bool {

13 return banknot==100

14 3}

15 // $yHKUMA CpaBHeHMA C 4ucnom 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: wallet, closure: comparel@®)
21 handle(wallet: wallet, closure: compareMorel@00)

(DyHKHI/Iﬂ handle(wallet:closure:) IoJy4aeT B KA4eCTBE BXOIHOIO Ma-
pameTpa closure oiHy U3 (DYHKIINI TPOBEPKHU YCJIOBUS U B oriepaTope if
BBI3BIBAET Iepenaniyio hyHkiuio. QyHKITUN TPOBEPKU TPUHUMAIOT Ha
BXO/I€ aHAJM3UPYEMYIO KYIIIOPY U BO3BPAIAIOT Bool B 3aBUCUMOCTUA OT
pesyibTara CpaBHEHU.

Y1o6bI TMOJIyYUTh KYIIOPBI ONIPEIeICHHOTO TOCTONHCTBA, HeOOXOAMMO BBI-
3BaTh (byHKuI/Ho handle(wallet:closure:) u 1epenatb B Hee UMS OJHOMI
13 QYHKIUIN TIPOBEPKH.
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B uTore mbl 110J1y4UM OYeHb KaueCTBEHHDBIH KO/, KOTOPBIH 10CTATOYHO
JIETKO PaCHIUPATb.

12.2. 3aMblKatolne BblpaXXeHus

IIpeZ[CTaBI/IMy YTO BO3HUKIJIA HEO6XOZ[I/IMOCTB HallncaTb Cl)yHKHI/II/I JJIA OT-
60pa KYIIIOp MO MHOTUM T MHOTUM yCJIOBUAM (HaﬁTI/I BC€ ITOJITUHHUKH, BCE
Kymopbl goctonHctBoM Meree 1000 pyO6uieil, Bce Kymiopbl, KoTopbie 6e3
ocrarka gensrcs Ha 100, u 1. 1.). Yeaosuil or6opa MoxKeT ObITh BEJIMKOE
MHOKeCTBO. B oripeiesieHHbII MOMEHT TTUCATh OT/IETHHYIO (DYHKITHIO ITPO-
BEPKU JLI Ka/0I0 13 HUX CTAHET J0BOJIbHO TAKENO0HN 3aj1aueil, Tak Kak
JUJIsE TOTO, YTOOBI MCIIOJIb30BATh eUHYIO (DYHKIIMIO IIPOBEPKH, HEOOXOIMMO
3HATDb UM NPOBEPSAIONIeil (PYHKIMU, 2 UX MOTYT ObITh JECATKU.

B noxo6Hoi cutyaiu Kyaa 6osee ah(GEeKTUBHBIM CTAaHOBUTCS UCIIOJIb30-
BaHMe 3aMbIKAIOIIUX BbIPAsKEHUH.

3amvikarougue evipaicenuss — 310 Ge3bIMSTHHbIE 3aMbIKaHM, HAIMCAHHbBIE
B 00JIer4eHHOM CUHTAKCHUCE.

CUHTAKCUC

{ (BxoaHble_aprymeHTbl) -> TunBo3Bpawaemoro3HayeHusa in
TesI0_3aMbIKaKero_BblpaxeHus

}

3aMmblKalolliee BblpaXKeHWe MULLETCA B (GUrypHbIX CKoBKax. Mocnie yKasaHus nepeyuHs
BXOZHbIX apryMEHTOB M TUMa BO3BPALLAEMOro 3HaueHUs CTaBUTCS KIKOUEBOe C/I0BO in,
rocsie KOTOPOro CeAyeT Te/o 3aMblKaHus.

B coorBercTtBUM C TPETbUM CBOMCTBOM 3aMbIKaHUI 3aMbIKalOIIle BbI-
paskeHUs MOKHO Ilepe/laBaTh B KauecTBe apryMenTos. laBaiiTe Bbl30BeM
HaMMCaHHYIo paHee GYHKINIO handle(wallet:closure:), mepeiaBas el
3aMbIKaloIIee BhIPAKEHNE B KAUeCTBE BXOHOTO napamerpa (JTUCTuHT 12.4).

Jiuctuur 12.4

1 // oTbop Kyniwp AOCTOMHCTBOM Bblue 1000 pyb6neii

2 handle(wallet: wallet, closure: {(banknot: Int) -> Bool in
3 return banknot>=1000

4.1

5 // oTbop Kynwp AOCTOMHCTBOM 100 pybneit

6 handle(wallet: wallet, closure: {(banknot: Int) -> Bool in
7 return banknot==100

& 1

B pesyibrate He06X0AMMOCTb B CYHIeCTBOBAaHMU (DYHKINIT compa -
rel00(banknot:) u compareMorel@0@(banknot:) oTmamaeT, Tak KaK KO/



[naBa 12 e 3aMblkaHus 193

npoBepstionieil (GyHKINN TepelaeTcs HAPSIMYIO B Ka4ecTBe apryMeHTa
closure.

Ha]II/IL[O yBeaniyeHue ruOKOCTHU U yMeHblieHune obbemMa Ko/la.

SaMbIKaIOH.II/Ie BbIPAKCHUA, KOTOPbIC MbI BCTPpEYAJIN TTPU N3YICHUN (I)yHK-
HHﬁ, HE MMeJIn KaKI/IX-JII/I6O BXO/HBIX ITaPpaMETPOB, /1a U X Q)yHKHI/IOHaJIb-
HBI TUII HE YKa3bIBaJICSL.

MPUMEYAHME O6neryeHHbl CUHTAKCUC 3aMbIKaOLWMX BbIpaXkeHuid yrpoluaeT pabo-
Ty W NO3BONSIET HE MMCaTb NNLIHUIA KOA, @ OMTUMU3NPOBAHHbIN KO SKOHOMWT BpeMmsi
1 NPUHOCUT BaM AOMONHUTESNbHYIO BbIFOAY.

Tenepb IPUCTYIIUM K ONTUMU3AIUN YK€ UCIIOIb3yeMbIX 3aMbIKAIOITNX
BoipaskeHni. [Ipu o6bsABACHUN BXOAHOTO napamerpa closure B pyHK-
1un handle(wallet:closure:) yKa3biBaeTcst ero (ByHKITMOHAIBHBIN THIT
(on npunumaetr gyukiuio tuna (Int) -> Bool), I0ITOMY 1IIPU Tlepejaye
3aMBIKAIONIETO BBIPAKEHUST HET HEOOXOAUMOCTH JyOJIUPOBATh JTAHHYTO
unopmanmio (Jctunr 12.5).

Jiuctmur 12.5

// oT6op Kynwp AOCTOUMHCTBOM Bbile 1000 pybneit
handle(wallet: wallet, closure: {banknot in
return banknot>=1000

)

// oT6bop Kynwp AOCTOMHCTBOM 100 pybneii

handle(wallet: wallet, closure: {banknot in
return banknot==100

i)

B 3amMbIKalomemM BbIpaKeHUHN Mepel KJAI0UEBbIM CJIOBOM in HEOOXOIMMO
nepesaTh TOJbKO UMSsI, KOTOpPoe OyAeT IPUCBOEHO IepeaBaeMOMY B HETO
3HAUYEHWIO OUePE/IHOTO dJleMeHTa MaccuBa wallet.

O NGOAUANWNR

B xoze dynkium handle nipu Bei3oBe (hyHKIIMU closure eii epeaeTcs
napameTp banknot — IMEHHO TIO ATO MPUYWHE MBI YKa3bIBa€M B KAUeCTBE
BXO/THOTO apTyMEHTa TIePEMEHHYIO € aHAJIOTHYHBIM HAa3BAHWEM.

12.3. HesiBHOe BO3BpallleHne 3HavyeHus

3aMbIKaIOIIKe BRIPAsKEHIS MO3BOJIAIOT B 3HAUNTEILHON Mepe OITUMU3NPO-
BaTh IIPOTPAMMBbL. JTO JIUIIb OJIHA 13 MHOTHX BO3MOKHOCTEH Swift, obecrie-
YUBAIONNX KPACUBBII U MOHSATHBIN UCXOAHBIN KOJI JJIs1 BAIIIMX ITPOEKTOB.

Ecim Teno 3aMmbIkaroniero BbIPpasKE€HUA COACPIKUT BCETO OJHO BbIPpasKEHME,
KOTOPOE BO3BpallaeT HEKOTOPOE 3HAYCHHNE (C HCIIOJIb3OBAHMNEM OIlEpaTO-
pa r‘etur‘n), TO TaKH€ 3aMbIKaHHWA MOTYT HEABHO BO3BpalllaTh BbIXOJHOE
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sHaueHue. HessBHO — 3HaumT Ge3 MCII0/Ib30BaHK OllepaTtopa return (Juc-
tunr 12.6).

Jinctmur 12.6

// oT6op Kynwp AOCTOMHCTBOM Bbille 1000 pybneit
handle(wallet: wallet,

closure: {banknot in banknot>=1000})

// oT6op Kynwp AOCTOMHCTBOM 100 pybnei
handle(wallet: wallet,

closure: {banknot in banknot==100})

AU AN WNR

B Ppe3yJIbTaTe Mbl ,Z[O6I/IJII/ICI> TOr'O, YTO 3aMbIKalOMI€€ BbIpaKEHUE 3allMCbIBa~-
€TCs BCEro B O/IHY KOPOTKYIO CTPOKY U ITPU 3TOM KO/ CTAHOBUTCA IMOHATHEE.

12.4. CokpalleHHble MMeHa napaMeTpoB

[IpomosxrM O TUMHU3ATTNIO UCTIOTb3YEeMbIX HaMU 3aMbIKaHuil. /{7151 ofHO-
CTPOYHBIX 3aMbIKAIOIIMX BBIPAKEHNUI Swift aBTOMATHUYECKH TPEAOCTaBIISAET
JIOCTYTI K BXO/IHBIM aPTyMEHTaM C TIOMOTI[bIO COKPAIIEHHbIX UMEH /[OCTYTIA.
CokpailieHHble UMeHa JJOCTYTIa K BXOJHbIM apryMeHTaM IHUIIYTCs B (hopme
$Homep_napameTpa. Homepa BXOIHBIX MapaMeTpoOB HAUMHAIOTCS C HYJISI.

MPUMEYAHMUE B cokpalleHHOl hopMe 3anncu UMeH BXOAHbIX NapamMeTpoB 0603Ha-
yeHve $0 yKasblBaeT Ha MepBbii MepefaBaeMblii apryMeHT. [ns AoCTyna KO BTOPOMY
aprymMeHTy HeobxoAMMO 1cnonb3oBaTh 0603HaveHne $1, K TpeTbeMy — $2 1 T. 4.

[Tepemnuiem BbI30B hyHKIMM handle(wallet:closure:) ¢ UCITOb30Ba-
HUEM COKpallleHHbIX uMeH (ynctunr 12.7).

JNiuctmur 12.7

// oTbop Kynwp AOCTOMHCTBOM Bblue 1000 pybreii
handle(wallet: wallet,

closure: {$0>=1000})

// oTbop Kynwp AOCTOMHCTBOM 100 pybneii
handle(wallet: wallet,

closure: {$0==100})

AU AN WNR

3nech $0 — 3T0 BXOIHOHM apryMeHT banknot BXOZHOTO apryMeHTa-3aMbl-
kauus closure B hyHKIuK handle(wallet:closure:).

B Tex caydasx, Korjia BXO[HOM mapaMeTp-QyHKIUS COCTOUT BCETO U3 O]1-
HOTO BBIPAKEHUs, MCIIOJIb30BaHIE 3aMbBIKAIOIINX BbIPASKEHUI JleTaeT KoJl
6oJ1ee IOHSATHBIM.

Ecau BxonHo# mapameTp-(GyHKIMSA PACIONOKEH TOCAECITHUM B CITH-
CKe BXOJHBIX TTapaMeTpoB (HYHKINU (KaK B IAHHOM cJydae B (hyHKITMHU
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handle(wallet:closure:), T7ie nTapaMeTp closure SBJISETCS MTOCTEHUM ),
Swift mo3BoJisieT BhIHECTH €r0 3HaueHue (3aMbIKAIOIee BHIPAKEHIE) 3a
Kpyruibie ckoOku (yrctunr 12.8).

Jiuctmur 12.8

// oT6op Kynwp AOCTOMHCTBOM Bbile 1000 pybnein
handle(wallet: wallet)

{$0>=1000}

// oTbop Kynwp AOCTOMHCTBOM 100 pybnei
handle(wallet: wallet)

{$0==100}

AunhWNR

JlanubIil ipuMep, BOSMOXKHO, He B MOJHOW Mepe JIeMOHCTPUPYeT Heob-
XOJIMMOCTD BBIHOCA 3aMbBIKAHSI 32 KPYTJIble CKOOKH, HO B CJIyYae, KOTia
3aMblKalolliee BbIpakeHue MHOIOCTPOYHOe, JJAaHHBII [IpUeM JejiaeT KoJ|
3HAYNTEIBHO MOoHsATHee. B muctunre 12.9 mommmo MaccuBa wallet, KOTo-
DB COMEPIKUT KYTIOPBI, HAXO/ISATIIECS B KOIIEJIbKE, MBI CO3/IaJINM MAaCcCUB
successbanknots, cozepskanuii B cebe TOTHKO pasperientble I HCTOTb-
30BaHUs KyTIOPBI. 3a/a4a COCTOUT B TOM, 4TOOBI U3 wallet oToGpaTh Bee
KYITIOPBI, KOTOPBIE MPE/ICTABIEHBI B successbanknots.

JNuctuner 12.9

1 let successbanknots = [100, 500]

2 handle(wallet: wallet)

3 {banknot in

4 for number in successbanknots {
5 if number == banknot {

6 return true

7 }

8

9 return false

~
Y

}

BHyTpH 3aMbIKAOIIEro BhIPasKeHUsT Mbl 0OpallaeMcst K MACCUBY SUCCESS -
banknot Ge3 ero HeloCPeACTBEHHOM Mepelaun Yepes BXOAHbIE apIyMeHTbI,
HO paboTa BHYTPH IIPOU3BOAUTCS HE C CAMUM MAaCcCHBOM successbanknot,
a ¢ ero xomnueil. B cBasu ¢ aT0il ocobennocTrio Swift r06bIe n3MeHenna
MacCHUBa BHYTPU 3aMbIKAIONIETO BHIPAKEHUST He TIPUBHECYT HUKAKUX U3-
MEHEHUI B UCXO/IHBII MaCCUB.

12.5. NepeMeHHble-3aMblKaHUS

Patree, kor/ta MBI paccMaTpuBaiu paboTy ¢ HYHKITHSIMU, MBI TIepeTaBaIi
B KaueCTBe 3HAUEHUST TEPEMEHHOIT Oe3bIMSIHHYI0 (DYHKIMIO. TAK Mbl y3Ha-
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JIHL, 9TO [IePEMEHHBIE MOTYT XPAHUTD B cehe 3aMbIKAIOIINE BBIPAKEHS, HO
[IPU 3TOM OIPaAaHUYMUJINCE JIUITb TPUCBOEHNEM 3HAaYeHU s, YITYyCTUB BOIIPOCHI
yKazanus (GyHKIUOHAIBHOIO TUIIA.

Pacemorpum npumep n3 amctuara 12.10, B KoTopom oripeziesisieTcst KOH-
craHTa closure, coZiepsKalias B BUjie 3HAYEHST 3aMbIKAIOIIEe BhIPAsKEHUE.

Jinctmur 12.10

1 let closure : () -> () ={
2 print("3ambikatwee BbipaxeHue")
3}

4 closure()

Koncoun:
3ambiKawllee BblpaxeHune

Tax xak maHHOE 3aMbIKAToIIee BEIPAKEHIE He TMeEeT BXOHBIX TapaMeTPOB
1 BO3BPAIaeMOro 3Ha4eHus, TO ero (DyHKITMOHAJIBHBIN THT paBeH () -> ().

II]IH BbI30Ba 3aIlTMCaHHOT'O B KOHCTAHTY 3aMbIKAIOIIETO BbIPAYKCHU Heob-
XOAMMO HalluCaTb UM KOHCTAHTBI C KPYTIJIbIMU CKO6K&MI/I, TO €CTb TOYHO
TaK K€, KaK MbI BbI3bIBA€M d)yHK]_II/II/I

Il TOro 4ToObI EpesaTh B 3aMblKaHUe HEKOTOPbIe 3HaueHUs (B KauecTBe
BXOJSANINX [IAPAMeTPOB), HeOOXO0AUMO ONUCATh UX B (DYHKIIMOHAIBHOM
TUIIE JAaHHOU KOHCTAHTBI.

NMPUMEYAHUE O6patute BHMMaHWE, YTO NPU COXPaHEHUW 3aMbIKaHUS B MEpPEMeH-
HYIO WM KOHCTaHTY BXOZHbIE apryMeHTbl HE JO/MKHbI UMETb BHELLUHMX UMEH. IMeHa MoX-
HO 160 BoO6LLE OMYCTUTL, MO0 yKa3aTb BHELIHWE, Takue Kak 3HaKk noayepkmanmns ().

[l ocTyna K 3HaUeHUsIM BXOJIHBIX aPTYMEHTOB BHYTPH 3aMbIKAIOIIETO
BBIPaKEHUsT HEOOXOMMO HCITOJIb30BaTh COKpaIlleHHbIe HMEHa 10cTyTa ($9,
$1 u T. 11.), KaKk okazano B juctuHre 12.11.

Nnctuur 12.11

1 wvar sum: (_ numOne: Int, _ numTwo: Int) -> Int = {
2 return $0 + $1

3}

4 sum(10, 34)

3/1er 3aMbIKaIOIIee BbIpaKeHNE, XpaHAlIleeCa B KOHCTAaHTE sum, ITIPUHUMaA-
€T /iIBa BXOZHBIX apTyMeHTa TuIa Int 1 BO3BpallaeT UX CyMMY.

MPUMEYAHUE 3ambikatolime BbIPAXXEHUS MOMyT XPaHUTbCA Kak B KOHCTAHTax, Tak
1 B NepeMeHHbIX. BbibypaliTe NpaBubHbIA TUN NapaMeTpa B 3aBUCMMOCTM OT Toro, by-
[eT N Nnepe3anmcaHo ero 3HayeHue.
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12.6. MeToA COPTUPOBKM MacCMBOB

Swift npeasaraeT 60JbLIOE KOJMYECTBO (DYHKIMI 1 METOLOB, II03BOJISIIO-
X 3HAYUTEIBHO YIIPOCTUTD Pa3paboOTKy mpuioskernit. OTHUM U3 TaKHX
MeTOJIOB sBJIsTeTcs sorted(by: ), TpeiHA3HAYEHHBIN [T COPTUPOBKHU Mac-
CUBOB, KaK CTPOKOBBIX, TaK 1 YUCJIOBbIX. OH TPUHUMAET HA BXO/I€ MACCUB,
KOTOPBII HEOOXOIMMO OTCOPTUPOBATD, U YCJIOBUE COPTUPOBKIL.

ITpuHIMaeMoe yCJIOBHE COPTUPOBKUA — 3TO 0OBIKHOBEHHOE 3aMBIKAOIIIEE
BBIPAKEHIE, KOTOPOE BBI3BIBAECTCS BHYTPH MeTo/Ia sorted(by: ), pUHUMaET
HA BXOJIe /IBA OYEPEHBIX dIEMEHTA COPTHPYEMOTO MACCUBA M BO3BPAIIAET
3HaUYEHHUE Bool B 3aBUCHMOCTH OT Pe3yJIbrata uX cpaBHeHust. JIjist TOro 4toGbl
TIOJTYYUTH OTCOPTUPOBAHHBI MACCHB, HEOOXOIMMO TIEPEIaTh COOTBETCTRYIO-
niee 3ambikanue. B smctunre 12.12 MbI 0TCOPTHPYEM MacCHB myArray TaKuM
06paszoM, 4TOObI 3J1eMEHTbI ObLIK PACIIOIOKEHbI 110 BO3pacTaHuIo. J{Jist 9Toro
B MeToJI sorted(by: ) TIepesiainM TaKkoe 3aMbIKaIoIee BEIPAKeHNE, KOTOPOe
BO3BpAIIaeT true, KOr/a BTOPOE U3 CPABHIBAEMBIX YHCET OOJIBIIIE,

Jinctmuar 12.12

1 wvar array = [1,44,81,4,277,50,101,51,8]

2 array.sorted(by: { (first: Int, second: Int) -> Bool in
3 return first < second
4

i)

Tenepb TPUMEHUM BCE PACCMOTPEHHbIE PaHee CIIOCOOBI ONITUMU3AIIUH 3a-
MBIKAIOIINX BBIPAsKEHUT:

O ybepeM OYHKITHOHATIBLHBII THTT 3aMbIKAHVIS;

0 3aMeHUM MMeHa TePeMEeHHbIX MMEHAMU B COKPAIeHHOI hopMe.

B pesyanbraTe monyuuTtcst Beipaxkenue, npuBenaennoe B auctunre 12.13.
Kax u B ipebiayiemM mpuMepe, 31ech Toke He0OXOIMMO OTCOPTHPOBATH
MaccuB myArray TaKUM 00pPa3oM, YTOOBI 9JIEMEHTHI OB PACTIONOKEHbI
o Bospactanuio. /[yist aToro B MeToz sorted(by:) mepemaercs Takoe
3aMBIKafolIee BEIPAKeHHe, KOTOPOe BO3BPAIIAeT true, KOTAA BTOPOe U3
CPaBHUBAEMBIX YHCE GOJTBIITE.

Jinctuur 12.13

1 var array = [1,44,81,4,277,50,101,51,8]

2 var sortedArray = array.sorted(by: {$0<$1})

B pesysisraTte Ko mosydaeTcs 60J1e€ UNTAOGEILHBIM 1 KpaCHBBIM.

B Swift cymecTByeT 0cobast peamnzanist 3aMbIKAHVsT CPDABHEHHST TIEPEMEH-
HBIX, KOTOpas IPUHUMAET Ha BXOJIe /IBa CPABHUBAECMDbIX 3JIEMEHTa, a BO3-
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Bpalla€T 3HaY€HUs TUIIA Bool. OHa Ha3bIBaETCS 6I/IHaprIM oTiepaTopom
CpaBHEHUI. C HUM MBI YiKe 1aBHO 3HAKOMBI.

To ecTh B Ka4eCTBe 3aMBIKAIOIIETO BHIPAYKEH ST MOKHO HATHCATH GUHAD-
HBIiT oTIepaTop cpaBHEHMsI 6e3 YKazaHUsl UMEH CPaBHUBAEMBIX [TAPAMETPOB,
TaK KaK JIAHHBII OTIepaTop sSBIseTCss GUHAPHBIM — COBEPIIAIOIINM OTlepa-
IUIO ¢ IByMst otiepaniamu (uctunr 12.14).

JNiuctmur 12.14

1 wvar array = [1,44,81,4,277,50,101,51,8]
2 var sortedArray = array.sorted(by: <)

Haetoch, BbI IIPUSITHO YANUBJIEHBI TOTPSICAIONIMMU BO3MOKHOCTSIMU Swift!

12.7. KappvipoBaHue hyHKUMI

OpHO#1 U3 HEIPOCTHIX JIJIsST IOHUMAHM:, HO B TO XK€ BPEMsI OUeHb BaKHbBIX
U1t pa3paboOTKHU TeM sBJisiercs kappuposanue (0T anzi. currying). Heemo-
TPsI Ha BCIO €T0 CJIOKHOCTb, 3HATh U MCIIOJIb30BATh HTOT MEXaHU3M 00s13a-
TeJIbHO, He 3DsI IIpy IoAroroske Swift 3 B Apple o6paTiiu Ha Hero ocoboe
BHUMaHWE U BHECJIU HEKOTOPBIE MTPaBKH, HAIIPABJICHHbBIC HA TIOBBIIEHNE
yrTabeIbHOCTH KOJa IIPU UCIT0JIb30BAHUI KapPUPOBAHMSL.

Kappuposanue — sto mporiecc, mpu KOTOPOM (QYHKITUS OT HECKOTBKUX
apryMenToB rpeobpasyercst B GyHKIUIO (M Habop PYHKIIUI ) OT OZHOTO
apryMeHTa. ITO CTAHOBUTCS BOBMOKHBIM OJIATOIAPST TOMY, UTO B KAUECTBE
BBIXOIHOTO 3HAUCHUS (DYHKIINU MOSKET BBICTYIIATh APYrast (OYHKITU.

HAYMHAROLLIMM TMpeanonoxuM, YTo Yy Hac eCcTb (PYHKUMS, KOTOopasi MPUHMMAET Ha
BXOA TPV napameTpa. [py KappvpoBaHUM Mbl MOMyYUM (YHKLMIO, KOTOpasi MpUHUMaET
Ha BXOZ OAMH apryMeHT, a BO3BpaLLaeT (yHKUMIO, KOTOpas TakXXe MPUHWMAET Ha BXOA
OZVIH apryMeHT 1 B CBOIO O4Yepeb Takxke Bo3BpallaeT yHKUMIO, KOTopasi MPUHMMAET Ha
BXOZ OAMH apryMeHT ¥ BO3BPALLAET HEKOTOPbIM pe3ynbTaT. To ecTb Mosy4YaeTcs CBoe-
o6pasHas nMHelrKa MyHKLMWIA.

Paznoxum Bce no nonoykam.

e Y Hac ectb dyHKkums ¢ Tunom (Int, Int, Int)->Int, KoTOpas 3aBMCKT OT TPEX BXOA-
HbIX aprymeHToB Tuna Int u Bo3Bpalyaet 3HaveHue Tuna Int.
e [lpn KappvpoBaHun Mbl nonyunm cyHkumo Tuna (Int)->(Int)->(Int)->Int. Ans
3TOrO BbINOMHUM CleaytoLme waru:
e 0603HauMM cyHKUMOHanbHbIM TUN (Int)->Int nocneaHel yHKLUMK B Lienoyke
kak A. Torga kappupoBaHHas yHKUMS 6yaeT BbirnsiaeTb kak (Int)->(Int)->A;

e 0603HauUMM yHKUMOHaNbHbIM TN (Int)->A kak B. Toraa KappupoBaHHas
dyHKUMs ByaeT BbIrnsaaeTb kak (Int)->B.
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e [lonyyaeTcs, 4To Hawa GyHKUMS NPUHMMAET Ha BXOA OAHO LIESI0e YMC/Io U BO3-
BpallaeT 3HayeHue Tuna B.

e 3HaueHue Twna B, B CBOIO ouepenpb, Takke SBASETCS dyHKUMEN, KoTopasi Npu-
HUMaeT Ha BXOZ OAHO LIeNIoe YMC/O W BO3BPaLLAeT 3HayeHue Tuna A.

e 3HaueHwue TUMa A Takxke siBnsieTcst hyHKUMEN, KOTopasi MPUHUMAET Ha BXOZ OAHO
Lienoe Y1cro 1 BO3BpaLLaeT 0HO Lienoe YMCIo.

e B pesynbTaTe 0AHYy BYHKUMIO, 3aBUCSILLYIO OT TPEX NapaMeTpoB, Mbl PEOPraH130-
Banu (KappuMpoBanu) K TPEM B3aMMO3aBUCUMbIM (DYHKLMSIM, KaXkaasi U3 KOTOPbIX
3aBWUCUT BCErO OT OHOrO 3HAYEHWS.

Paccmotpum nipumep. CytectByeT dhyHKIM ¢ TunoM (Int, Int)->Int,
KOTOpas TTOJIy4aeT Ha BXO/[ /IBa IeJOYMCIEHHBIX 3HAYEHUST, TPOU3BOIUT
HEKOTOPYIO OIepaIuio ¥ BO3BpallaeT OTBET B BUJIE 11€JIOT0 Yyncia (JImc-
tuar 12.15).

Jinctmur 12.15

1 func sum(x: Int, y: Int) -> Int {
2 return x +y

3}
4 sum(x: 1,y: 4) // BepHeT 5

C 111610 KAPPUPOBAHKS HATTUITIEM HOBYIO (DYHKIIMIO, KOTOPAsi TPUHUMAET
Ha BXOJI BCEr0O OJINH 1EJOUNCIEHHDBIN TapaMeTp, a BO3BPAIaeT 3aMbIKaHNe
tumna (Int)->Int (suctunr 12.16).

Jiuctmur 12.16

func sum2(_ x: Int) -> (Int) -> Int {
return { return $0+x }

}

var closure = sum2(1) (Int)->Int
closure(12) 13

uh wWNR

[lepemenHnast closure T0JIyyaeT B KauecTBe 3HAUEHUST 3aMbIKAHIe, KOTO-
POMY MBI MOKEM TiepeiaTh BXOAHOH mapametp. IIpesects KappupoBanms
B TOM, YTO MbI MOKEM OOBEANHITD BBI30B (DYHKIMK sum2(X: ) U repegady
3HAUYEHUS B BO3BpaliaeMoe eio 3ambikanue (quctunr 12.17).

Nnctunr 12.17
1 sum2(5)(12) // BepHeT 17

B pesyJibraTe Mbl [OJyYacM TPEKPACHO YUTAEMYO U YI0OHYIO B UCTIOJb-
30BaHUU (DYHKITUIO.

Ecau roBopuTh 0 110JTH3€, TO KAPPUPOBAHUE XOPOIIIO UMEHHO TEM, YTO
yCTpaHsAeT 3aBUCUMOCTD (DYHKITUU OT HECKOJIBKUX TTapaMeTpoB. MBI MO-
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JKeM BBI3BaTh (DYHKITHIO, KAK TOJIBKO MOJYIIM TIePBO€e HY>KHOE 3HAUEHIE,
U jlajiee Ipu He0OXOIUMOCTH MHOTOKPATHO BBI3BIBATH BO3BPAIIEHHOE €10
3aMbIKaH¥e MPY TTOCTYTIEHIH BTOPOTO TpebyeMoro mapameTpa (Jvc-
tuar 12.18).

Jinctmur 12.18

1 var closure = sum2( 1)
2 closure(12) // BepHeT 13
3 closure(19) // BepHeT 20

12.8. 3axBaT nepemMeHHbIX

Swift mosBosger Ba(DI/IKCI/IpOBaTb 3HaY€HHWA BHEIIHMX 110 OTHOIIEHMWIO K 3a-
MbIKaHUIO IMTapaMeTPOB, KOTOPbI€ OHN NMEJN Ha MOMEHT €ro Oolipe/ieJIeHd.

CuHTaKcKC 3axBaTa NEPEMEHHbIX

O6parumcs k npumMepy B juctunre 12.19. CyiiecTByioT ABa napamerpa,
a 1 b, KOTOpPbIe He MEePEIAIoTCsT B KAYeCTBE BXOAHBIX aPTYMEHTOB B 3aMbl-
KaHue, HO UCIOJIb3YIOTCS UM B BBIYMCTIEHUSAX. [IpH Kask0M BbI30BE TAKOTO
3aMbBIKAHUS OHO OYJIET OMPEIEIISITh 3HAUECHUS JIAHHBIX [IAPAMETPOB, TIPEK/IE
YeM MPUCTYIUTD K BBITIOJTHEHUIO OIIEPAIIH C UX YIaCTHEM.

Jinctmur 12.19

var a = 1

var b = 2

let closureSum : () -> Int = {
return a+b

}

closureSum() // 3

a=3

b =24

closureSum() // 7

3aMbIKaHI/I€, Xpandmieecda B KOHCTaHTe closureSum, CKJIa/IbIBaeT 3HAYCHUA
IepeMEeHEHHbIX a 1 b. HpI/I U3MEeHEHUU UX 3HaUYeHU I BO3BpalllaeéMO€ 3aMbl-
KaHWEM 3HaYeHUe MEHACTCA.

VWoONGOAULANWNR

CymiectByet cmocob «3aXBaTUTh» 3HAYEHUS TAPAMETPOB, TO €CTh 3a-
(bukcupoBaTh Te 3HAYEHUS, KOTOPbIE UMEIOT 9TU IIapaMeTPbl HA MOMEHT
HalMCcaHus 3aMbIKalolero Bbipaxenust. /Lt aToro B Hauasie 3aMbIKaHUs
B KBaJIPaTHBIX CKOOKAX HEOOXOIMMO MEPEUNCIIUTh 3aXBaThIBAEMBIE TIEPE-
MEHHbIE, Pa3/le/IuB UX 3alIATOM, I0CJIe Yero yKa3aTh KJIIoueBoe CJI0BO in.
[Tepenuiiem nHUIIMATU3UPOBAHHOE IIepeMeHHON closureSum 3aMbIKaHMe
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TakuM 06Pa30M, YTOOBI OHO 3aXBATHIBAJIO TIEPBOHAYATBHBIC 3HAYCHUS TIepe-
MeHHBIX a 1 b (;muetuaT 12.20).

Jiuctmur 12.20

1 var a =1

2 var b =2

3 let closureSum : () -> Int = {
4 [a,b] in

5 return a+b

6

7 closureSum() // 3

8 a=3

9 b=4

10 closureSum() // 3

3aMBIKaHNe, XpaHsIeecs: B KOHCTaHTe closureSum, CKJIA/IbIBACT 3HAUCHNS
riepeMeHeHHBIX a 1 b. [Ipn n3aMenennn 3TUX 3HAYEHWH BO3BpaIaeMoe 3a-
MbBIKaHMEM 3HA4YCHUE HE MCHACTC.

3axBaT BIOXXEHHOWN (hyHKLMEN

Jlpyrum criocoboM 3axBara 3HAUYEHUsI BHEITHETO TTApaMeTPa sIBJISIETCS
BJIOJKeHHAd (DYHKITUSA, HAllMCAaHHAs B Tesie ApyToil hynkimu. Bioxennas
(byHKIIMA MOKeT 3aXBaTbIBATh IPOU3BOJIbHBIC TIepeMEHHbIE, KOHCTAHTBI
U JIa’Ke BXOJIHBIE apPTyMEHTBI, 00bsIBJIEHHBIE B POAUTENBCKOM (DYHKIIUN.

Paccmorpum mpumep us muctunara 12.21.

Jinctmur 12.21

1 func makeIncrement(forIncrement amount: Int) -> () -> Int {
2 var runningTotal = @

3 func increment() -> Int {

4 runningTotal += amount

5 return runningTotal

6

}

7 return incrementer

& }

Dynukims makeIncrement(forIncrement: ) Bo3Bpaiiaer 3HaueHue ¢ GyHK-
UOHAJBHBIM TUIIOM ()->Int. ITO 3HAYUT, YTO BEepHETCS 3aMbIKaHUE,
He nMelollee BXOAHbBIX apryMeHTOB M BO3Bpallaloniee 1eJ04ncaeHHoe
3Ha4YeHUe.

ODymukiust makeIncrement (forIncrement: ) OmpenessieT ABa TapaMeTpa:

QO runningTotal — mepeMeHHYy O THNA Int, 0OBABIAEMYIO B Tejie (DyHK-
1n. VIMeHHO ee 3HaUY€HUE SIBJISAETCS PE3YJIBTaTOM paboThI Beeil KOH-
CTPYKIINU,
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Q amount — BXOJHON apryMeHT, umeionuii Tun Int. OH onpenesser,
HACKOJIbKO YBEJMYMUTCS 3HAUeHue runningTotal py ouyepesHom 06-
palieHuu.

BitoskeHHast (hyHKIIUS increment () He MMeET BXOAHBIX UJIH 00bSIBJISEMbIX
apamMeTpoB, HO IIPU HTOM obpalaercs K runningTotal u amount BHYTpH
cBoeii peammsarun. OHa fesaeT 3TO B aBTOMATUYECKOM PEKUMe ITyTeM
3axBaTa 3HaYeHMIT 0OOMX TTAPaMETPOB TI0 CCHITKE. 3aXBaT 3HAUECHUH MO
CCBLIKE TapaHTUPYET, YTO U3MEHEHHbIe 3HaYeHU ITapaMeTPOB He 1cYe3-
HYT TIOCJIe OKOHYaHUsI paboThl pyHKIMKE makeIncrement (forIncrement:)
1 OYLYT IOCTYITHBI IPU MOBTOPHOM BbI30BE (DYHKIMK increment ().

Teneps obpaTumcs K ucTunry 12.22.

JIncTnHr 12.22

var incrementByTen = makeIncrementer(forIncrement: 10)
var incrementBySeven = makeIncrementer(forIncrement: 7)
incrementByTen() // BepHeTca 10

incrementByTen() // BepHeTca 20

incrementByTen() // BepHeTcs 30

incrementBySeven() // BepHeTcs 7

incrementBySeven() // BepHeTca 14

incrementBySeven() // BepHeTcsa 21

CONOAUN AN WNR

B nepemenHbIx incrementByTen 1 incrementBySeven XpaHsTCsI BO3Bpallia-
emble (pyHKIMEH makeIncrement (forIncrement:) 3ambikanus. B mepsom
cJIydae 3HayeHue runningTotal yBesmmuuBaercd Ha 10, a Bo BropoM — Ha 7.
Kaxknasg n3 nepeMeHHbBIX XPAHUT CBOIO KOTIMIO 3aXBaYE€HHOTO 3HAYEHUS
runningTotal, UMEHHO ITO9TOMY IIPU UX NCIIOJIb30BAHNN YBEINYNBACMbBIC
3HaYEHMs He TIepeceKaloTCs U YBEJIMYUBAIOTCS HE3aBUCUMO JPYT OT JIpyra.

BHUMAHME Tak kak B nepemMeHHbIX incrementByTen u incrementBySeven xpaHsitcs
3aMblKaHusi, TO MpY AOCTyMNe K HAM Mocne UX MMeHW HeobXxoAMMO MCMOoNb30BaTh CKOOKM
(no aHanorum ¢ AOCTYNOM K QyHKLUMSAM).

12.9. 3aMbIKaHUS — 3TO TUM-CCbIJIKA

DyuryuoHarvHvLil mun danuvix — 31o Tui-cebiika (reference type). Ito
3HAYUT, YTO 3aMbIKAaHUA MEPEAI0TCS He KOIMPOBAHUEM, A C TTOMOTILIO
CCBITIKY Ha 06JIACTD MAMSITH, TI€ XPAHUTCS 9TO 3aMBIKAHTIE.

PaccmoTtpum mpumep, onmcanubii B auctuHre 12.23.

Jinctuur 12.23

1 var incrementByFive = makeIncrement(forIncrement: 5)
2 var copyIncrementByFive = incrementByFive
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B nannom npumepe ucnosbsyerca GyHkiusg makeIncrement(forIn-
crement: ), oObsiBieHHast panee. HalloOMHIO, OHAa BO3BPAIlaeT 3aMbIKa-
Hue tuna ()->Int, KOTOpoe B JaHHOM CJydae IIpeJHa3sHadYeHO I yBe-
JUYeHUsT 3HAYeHus Ha 5. BosBpamiaemoe 3aMbIKaHU€e 3aMUCHIBAETCS
B IIEPEMEHHYIO incrementByFive, ocje 4ero KONUPyercd B IepeMeH-
HYyI0 copyIncrementByFive. B pesysbraTte MOXHO 00paTUThC K OHO-
MY U TOMY JK€ 3aMbIKaHUIO, UCII0JIb3ys KaK copyIncrementByFive, Tak
u incrementByFive (smuctunr 12.24).

Jiuctmur 12.24

1 incrementByFive() // BepHeT 5
2 copyIncrementByFive() // BepHeT 10
3 incrementByFive() // BepHeT 15

Kax BBl MOsKeTe BULETh, KAKy0 ObI (DYHKIIUIO MbI HU UCIIOJIb30BAIH, TIPOKC-
XOJIUT MOZIMPUKAIINS OJIHOTO U TOTO Ke 3HaueHUs (KasK/[0e TIoCIe/lyIoliee
3HaueHue OOJIbIIE IPEABIAYIIEro Ha 5). ITO 00YCIOBIEHO TEM, YTO 3aMbl-
KaHWsI — CCBIJIOYHBIN THII JAaHHBIX, UM THI-CChIJIKa, nin reference type.

12.10. ABTO3aMbIKaHUSA

Aemosamvikanus — 3TO 3aMBIKAHNS, KOTOPBIE aBTOMATUIECKU CO3/IAI0TCS
13 TepeJaHHOTO BBIpaKeHUsA. VIHBIMU cT0BaMM, MOJKET CYIIeCTBOBAThH
(OYHKITHS, UMEIOIAst OUH MJIN HECKOJIBKO BXOHBIX TTAPAMETPOB, KOTOPbIE
IIPY ee BBI30BE TIePeIAloTCs Kak 3HAUCHNST, HO BO BHYTPEHHEH peaTnsanun
(OYHKITIH FCIIOTB3YIOTCS KaK CAMOCTOSTETbHBIE 3aMbIKaHUsI. PaccMoTpuM
npuMep 13 guctrnra 12.25.

Jinctuur 12.25

1 var arrayOfNames = ["Helga", "Bazil", "Alex"]

2 func printName(nextName: String ) {

3 // Kakoh-nuéo Kop

4 print(nextName)

5 %

6 printName(nextName: arrayOfNames.remove(at: 0))
Koncoin:

Helga

[Tpu xax oM BI3oBe (DYHKIMH printName(nextName:) B KauecTBe BXO/I-
HOTO 3HAYeHUS eil epeflaeTcs pe3yJibTaT Bbl30Ba MeTojla remove(at:)
maccusa arrayOfNames.

HesaBucuMo oT TOro, B Kakoii yactu GyHKIUU OYIeT UCHOJIb30BATHCS
nepeaHHblii mapamerp (MU He OyAeT MCII0JIb30BaThCs BOBCE), 3HAUCHHE,
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BO3BpalllaeMoe METOOM remove (at:), OyAeT BHIUUCIEHO B MOMEHT Bbl-
30Ba (yHKIMN printName(nextName:). [Tomyuaercs, yto nepenaBaemoe
3HAYeHNe BBIYUCISIETCS He3aBUCUMO OT TOTO, HYKHO JIM OHO B XO/I€ BbI-
TosTHeHUs (DyHKITHH.

OTaNYHBIM pelleHreM TaHHON HpO6JIeMbI CTAHET UCITOJIb30BAaHNE JIEHUBDBIX
BBIUUCJICHUN, TO €CTh TAKUX BBIUUCICHUN, KOTOPDIE 6y/:[yT BBIIOJIHATHCI
JIMIIbL B TOT MOMEHT, KOT/Ia 9TO MTOHAZ0OUTCS. s Toro YTOOBI peanuso-
BaTh 3TOT IIO/IXO0/I, MOKHO IIepe/laBaTh B (byHKuI/Ho printName(nextName:)
3aMblKaHu1e, KoTopoe 6yz[eT BBIYUCJATBCS B TOT MOMEHT, KOTZla K HEMY
obparsrcs (nuctunr 12.26).

JInctuHr 12.26

1 var arrayOfNames = ["Helga", "Bazil", "Alex"]

2 func printName(nextName: ()->String) {

3 // Kakoin-nnbo Kop

4 print(nextName())

5

6 printName(nextName: {arrayOfNames.remove(at: 0)})
Koncoub:

Helga

Jlng perteHust 9Toi 3aa4u IOTPEOOBANIOCH UBMEHUTH THUII BXOAHOTO Ia-
pameTpa nextName Ha ()->String U 3aKJIOYUTDH MepenaBaeMblii METOT
remove(at:) B ¢urypabie ckoOKu. Teriepb BHYTPU peansaiiuu (HyHKIHN
printName(nextName:) K BXOAHOMY apryMeHTy nextName HEOOX0LUMO
obpalaThes Kak K CaMOCTOSTEIbHO (DyHKIMHM (C UCIIOJIb30BAHUEM KPYT-
JIBIX CKODOK I0C/Ie UMeHH T1apamerpa). Takum 06pa3oM, 3HaU€HMe MeTOza
remove(at:) OygeT BBIYMCIECHO HMEHHO B TOT MOMEHT, KOT/[a OHO ITOHa-
I0OUTCS, a He B TOT MOMEHT, KOIJIa OHO OyzeT nepeaano. EQuHcTBeHHbIM
HeI0CTAaTKOM JIAaHHOTO TO/IX0/1a SABJSETCS TO, YTO BXOJHOU rmapaMeTp
JIOJIZKEH OBITh 3aKJII0UEH B (DUTYPHBIE CKOOKH, @ 9TO HECKOJIBKO YCJIOKHSET
WCTIOIb30BaHNe (GYHKITNN 1 YTeHNe KO/a.

C MOMOTITHIO ABTO3aMBIKAHUH MOKHO MCITOJMB30BATH TOTOKUTETbIHBIE
dbyHKIH 060UX PACCMOTPEHHBIX TPUMEPOB: OTJIOKUTH BHIUYUCIECHUE
nepelaHHoro 3HAUEHUs W TIepelaBaTh 3HaYeHue B Bu/e 3Hadenus (6e3
(UrypHbIX CKOGOK).

II]IH TOTO YTOOBI peasm30BaTb aBTO3aMbIKaHUE, Tp€6yETCH, YTOOBI BBIIIOJI-
HAJNUCH CJIEAYyolImne Tpe6OBaHI/IH.

Q BxoxHo¥ apTyMeHT JJ0JKeH UMETh (DYHKITMOHATBHBIN THII.

B npumepe, npuBesieHHOM paHee, aprTyMeHT nextName y:ke mMeeT (hyHK-
IIMOHAJIBHBINA TUTI ()->String.
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QO DyYHKIIMOHAIBHBIN THIT HE JOJKEH OTIPE/eIITh THITHI BXOHBIX T1apa-
METPOB.

B nmpuMepe THUIBI BXOAHBIX TapaMETPOB HE OIPeeNIeHbl (IIyCThIe
CKOOKI).

a (DYHKHI/IOHa]IbeIfl THUIT JOJIKEH OIIpe/e/IATh THII BO3BPpallaeMOTo
3HaYeHMA.

B npumepe Tum Bo3spaiiaeMoro sHaueHus onpesesiet Kak String.

a Hepe/:[aHHoe BbIpaKeHMe JTOJIKHO BO3BPAIllaTh 3HaUY€HME TOT'O JKe THUIIa,
KOTOpPOE OIIpenesyieHoO B (byHKL[I/IOHEUIbHOM THUIIE 3aMbIKaHM .

B IIpUMEDE 11epelaBacMasd B Ka4€CTBE BXO/IHOI'O apryMeHTa (l)yHK]_[I/IH
BO3Bpallla€T 3HaY€HNE THUIIa St r‘ing TOYHO TaK K€, KaK OIIpeesieHO
CI)yHK]_II/IOHaJIbeIM TUTIOM BXO/ITHOTO apryMeHTa.

Q [epen GyHKIMOHATBHBIM TUIIOM HEOOXOANMO HUCIIOJIB30BaTh ATPUOYT
@autoclosure.

Q IlepenaBaemoe 3HaueHne HOMKHO yKa3biBaThesl Ge3 (PUTYPHBIX CKO-
O0K.

[lepernuiieM Ko U3 TIPEILIIYTIETO JIUCTUHTA B COOTBETCTBUN C YKA3aHHBI-
M TpeboBarusMu (tuctuHr 12.27).

Jiuctmur 12.27

1 var arrayOfNames = ["Helga", "Bazil", "Alex"]

2 func printName(nextName: @autoclosure ()->String) {
3 // Kakoi-nubo Kop

4 print(nextName())

5}

6 printName(arrayOfNames.remove(at: 0))

Koncous:

Helga

Temreps MeTo1 remove (at: ) mepenaercs B (hyHKITUIO printName (nextName: )
KaK OOBIYHBII apryMeHT, 6€3 MCTOMb30BaHusT (PUTYPHBIX CKOOOK, HO BHY-
TPH TeJIa UCTIOJb3YEeTC KaK CaMOCTOATeIbHAS (DYHKITHS.

SIpkuM mpuMepoM rI00aNbHON (BYHKIIUK, BXOASIIEN B CTAaHAAPTHDIE
BO3MOKHOCTH SWift 1 MCroNb3yIOIeil MEXaHU3M aBTO3aMbIKAHUIA, SB-
agercst GyHKIUS assert(condition:message:file:line:). AprymeHnTsl
condition 1 message — 9TO aBTO3aMbBIKAHU, IIEPBOE M3 KOTOPBIX BHIYNC-
JITETCsI TOJIBKO B cJiydyae akTuBHOTO debug-pesknma, a Bropoe — TOJIBKO
B cJIy4dae, Korjia condition coorBeTcrByer false.
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11.12. BbixoasiLme 3aMblKaHuUS

Kax BBl yske HeoIHOKPaTHO yOeRIamuch u yoeauTecs ete He pas, Swift —
O4YeHb YMHBIN I3bIK TIPOTpaMMupoBanusi. OH cTapaeTcs 9KOHOMUTD BAIITH
PECYpPChI TaM, TJie BbI MOJKETE 00 HTOM Jlaske He J0TajlbIBaThCsL.

[To ymomuanuio Bce nepezianuble B (GyHKIIMIO 3aMbIKAHUS UMEIOT OIPaHu-
YEeHHYTO 3TOH (DyHKIMEN 061aCTh BUAMMOCTH, TO €CTh €CJIU Bbl PEIIUTe
COXPaHUTDb 3aMbIKaHUeE JIJI51 TaJIbHEHINero NCIoJIb30BaAHUS, TO TIOJYUYNTe
coobrenne 06 omubke. [[pyrumMu cioBamMu, Bce mepeflanbie B (hyHKITUIO
3aMbIKaHUST HA3BIBAIOTCST HE BHIXOSIIIUMHE 32 MTPeJiesibl ee Tesia. Ecom Swift
BUJIUT, 4TO 00JIACTB, T/Ie 3aMbIKaHIe JJOCTYITHO, OTPaHUYeHa, OH IIPH TIep-
BO K€ BO3MOYKHOCTH YIAJUT €r0, YT0ObI OCBOGOANUTH U HE PACXOI0BATH
OTIepaTHBHYIO aMSITh.

Jl7tst TOTO YTOOBI MO3BOJIUTH 3AMBIKAHWIO BBIUTHU 3a MPeIesbl 00acTu
BUAMMOCTH (DYHKIIMH, HeOOXOIMMO yKa3aTh aTpuOyT @escaping mepen
(byHKIIMOHAIBLHBIM THUIIOM IIPU OITMCAHUU BXO/HBIX IIAPaAMeTPOB (DYHKIIUU.

NMPUMEYAHUE

B Swift 3.0 6bl11 M3MEeHEH NOAXO0A K Nepeaade 3aMblkaHui B KauyecTBe napameTpa B hyHK-
umn. PaHee ansa Toro, 4tobbl 3aMpeTuTb 3aMblKaHWIO BbIXOZ 3a npeaensl 06nactv Buaun-
MocTu dyHKUMK, TpeboBanock ykasaTb aTpubyT @noescaping, Tenepb Xe Bce nepeaasa-
emble B (OYHKLMIO 3aMblKaHWsi aBTOMaTUYECKN MOMEYAIOTCS KakK He BbIXoAsLume.

PaCCMOTpI/IM IIprUMEP. HpeﬂHO]IO)KI/IM 4TO B ITPpOrpaMMe €CTb ClIeIaJIbHasd

IrepeMeHHasd, npe/iHasHa4eHHadA 1/ XpaHeHuA SBMBIKaHHﬁ, TO €CTb ABJIA-
onascs KoJuiekiuei samMmpikanuit (yinctunr 12.28).

Jiuctunar 12.28
1 var arrayOfClosures: [()->Int] = []

IToka ere mycroit MaccuB arrayOfClosures MOKET XpaHWUTD B cebe 3a-
MBIKaHUA ¢ (PyHKIIMOHAIBHBIM TUTIOM () ->Int. Peamusyem ynxmmio,
TOBGABJISIONIYIO B 9TOT MACCUB MEPETAHHbIE €if B KauecTBE apryMEHTOB
3ambikanus (guctunr 12.29).

Jinctmur 12.29

1 func addNewClosureInArray(_ newClosure: ()->Int){
2 arrayOfClosures.append(newClosure) // owubka

3}
Xcode coobmuT Bam 06 otmtrbke. U1 Ha TO €CTh BE TPUIMHBL

Q 3aMbIKaHUE — 3TO THUII-CCbLIJIKA, TO €CTh OHO IEPE/IACTCA 110 CChIJIKE, HO
He KOITMPOBaHNEM.
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O 3aMbIKaHUe, KOTOPOE BYET XPAHUTLCS B TapaMeTpe newClosure, Gy/eT
UMeTh OTPAHUYEHHYIO TEJIOM (DYHKIMU 00JIaCTh BUAMMOCTH, & 3HAUMT,
He MOJKET OLITh 106aBIEHO B TI00AMLHYIO (IO OTHOTIEHHWIO K TETY
(ynknum) nepemennyio arrayOfClosures.

Jlia pentenus 9Toi nmpobaeMbl HEOOXOIUMO yKa3aTh, 4YTO 3aMbIKaHIe,
XpaHsIeecs: B MepeMeHHO newClosure, SIBISIETCST BRIXOASIINAM. {151
ATOTO TIepes] onncanueM GYHKIIMOHATLHOTO THTIA TAHHOTO apryMeHTa yKa-
sKUTE aTpubyT @escaping, IOC/IE Yero Bbl CMOJKETe Tiepearh B (OyHKIUIO
addNewClosureInArray(_:) npousBojibHoe 3aMmbikanue (auctunr 12.30).

JNiuctmur 12.30

func addNewClosureInArray(_ newClosure: @escaping ()->Int){
arrayOfClosures.append(newClosure)

addNewClosureInArray({return 100})
addNewClosureInArray{return 1000}
arrayOfClosures[0]() // 100
arrayOfClosures[1]() // 1000

NAUuNANWNR

OO6paruTe BHUMaHUe Ha TO, YTO B OJHOM CJydae 3aMbIKaHUe Iepe/a-
eTCsI ¢ KPYTJIBIMU CKOOKaMHU, a B IPYroM — Oe3 HuX. Tak Kak QyHKIHsI
addNewClosureInArray(_:) MMeeT OINH BXO/IHON apTyMeHT, TO JI0ITyCKa-
10TCsl 0Oa BapUaHTa.

NMPUMEYAHUE

Ecnu Bbl NnepeaaeTe 3aMblkaHue B BMAE NapaMeTpa, TO MOXETE UCMob30BaTb MoAUbU-
KaTop inout BMecTo @escaping.



BcnomoraTesbHble
(PYHKLMOHANbHbIE
3/IEMEHTHI

[Teb 9T KHUTH HE TOJIBKO B TOM, YTOOI BBI Y3HAIM CHHTAKCHC 1 OCHOBBI
pas3paboTKu Ha «sAO6JOUHOM»> A3bIKE TporpaMMupoBanst. OUeHb Xouercs,
4TOOBI BBl Hauasiu TIy0sKe MOHUMATh MPUHITUITEL paspaboTku B Xcode Ha
Swift. B a0l r1aBe npuBeAeHbl pasMyHbIe BCIIOMOTaTe/IbHbIe (QYHKIHO-
HAJIbHBIE 3JIEMEHTDI, KOTOPBIMK TaK 0OTaT SI3bIK POrPAMMUPOBAHSI.
B nanHoIi T71aBe IPUBEIEHDI BaXKHbIE (DYHKITMOHAIbHBIE 9JIEMEHTBI, KOTO-
PbI€ CMOTYT 3HAYMTETHHO OOIETYNTH BAITY MPAKTHKY TIPOTPAMMUPOBAHUSI.

OmncanHbIe B IJIaBe METO/[BI TIOMOTYT BaM YCIIENTHO paboTaTh ¢ KOJIIEKITU-
SIMU Pa3JIMYHBIX TUTIOB. ECJIN y Bac y’Ke eCTh OIBIT IIPOTPAaMMUPOBAHYS, TO,
BEPOSITHO, BBI IPUBBIK/IM 3aHUMAThCs1 00PadOTKOI 9THX THIIOB C TOMOII[bIO
IIUKJIOB, OJ{HAKO Ceiyac aTo He Beeria onpapaanto. CoBeTyIO BaM aKTUBHO
MCTIOJIb30BATh ONUCAHHBIC (DYHKITUH.

13.1 Metog map(_:)

JlaHHBII METO/] T03BOJISIET TIPUMEHUTD TIEPelaHHOe B HErO 3aMbIKaHue
JUIST K&JK/IOTO BJIeMEHTa KOJIEKIIMK. B pe3yJsisraTe ero BbITOJTHEHUS] BO3-
BpaIlaeTcst HOBast TOCTIEI0BATENbHOCTD, TUIT 3JIEMEHTOB KOTOPOI MOKET
OTJINYATLCSI OT TUTIA UCXOAHBIX 3jieMeHTOB (puc. 13.1).

PaccmoTtpum nipumep, onmmcanHbIl B aucTuHTe 13.1.

Jinctuur 13.1

1 var myArray = [2, 4, 5, 7]
2 var newArray = myArray.map{$0}
3 newArray // [2, 4, 5, 7]

Metoa map(_:) nIpuHUMaeT 3aMbIKaHUe U IIPUMEHSIET ero K Kax/JI0My
ajeMeHTy MaccuBa myArray. [lepemannoe 3ambikanne {$0} He TPON3BOINT
KaKWX-J00 JEHCTBHUIT Hajl 3JIEMEHTAMH, TOATOMY PE3YJIBTAT, COIEPIKAIIUii-
Ccs1 B IepeMeHHO newArray, He OTJIM4aeTCs OT UCXO/IHOTO.
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Puc 13.1. MpuHumn paboTsl MeToAa map

NMPUMEYAHUE B paHHOM npvMepe UCNonb3ytoTCa COKPaLLEHHblE UMEHa NapaMeTpos,
a ecnim TouHee, To $0. [laHHas TeMma 6bina U3yyeHa B INaBe, NMOCBSALIEHHON 3aMblKaHu-
am. [laBaiiTe NOBTOPWUM, KakuM 06pa3oM dyHKUMS map(_:) Avwmnack Kpyrblx CKOBOK
1 npuobpena sng map{$0}.

MeToa map(_:) No3BonsieT nepeAaTb B HEro 3aMblkaHue, KOTOpoe UMEET OAWH BXOAHOM
apryMeHT TOro e Tumna, YTo W 3neMeHTbl 06pabaTbiBaeMol KOMIEeKUMU, U OAWH Bbl-
XOAHON napameTp. Ecim He MUCnonb30BaTh COKPALLEHHbIV CMHTAKCUC, TO BbI30B MeToAa
6yneT BbIMMSAETb CeaytowmmM o0bpasom:

var array = [2, 4, 5, 7]

let newArray = array.map({
(value: Int) -> Int in
return value

b
3aMblkaH1e HYKaK He U3MEHSIET BXOAHOW apryMeHT — MpOCTO BO3BPALLAET ero.
ONTUMKU3MPYEM 3aMblKaHUe.

e CokpaTuMm Koa Nnepea KIoueBbiM C/IOBOM in, Tak Kak NepeaaBaeMoe 3aMblkaHue
MMEET BCEro OfMH BXOAHOW apryMeHT.

e Y6epeM Kpyr/ble CkobKM, Tak kak MeToz map(_:) UMEET OZNH BXOAHOW apryMeHT.

e Y6epeM onepaTtop return, Tak Kak TeNno 3aMblkaHWsi MOMELLAETCA B OAHO Bbl-
pakeHwe.

B pesynbTaTe nofyyunM crneaytowmii Koa:

let newArray = array.map{value in value}
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Tenepb MOXHO y6paTb K/tOUeBOe C/IOBO iN M 3aMeHUTb value Ha cokpallueHHoe ums $0:
let newArray = array.map{$0}

Tenepb BHeCeM U3MeHeHWsi B 3aMblkaHue. Caenaem Tak, 4Tobbl pe3ysbTupyoLmii Mac-
CUB cofiep)Xan 3/M1eMeHTbl, paBHble BO3BEAEHHbIM B KBaApaT 3MeMeHTaM UCXOAHOMo Mac-
cnBa (MUCTUHE 13.2).

Jinctmur 13.2

1 var array = [2, 4, 5, 7]
2 var newArray = array.map{$0*$0}
3 newArray // [4, 16, 25, 49]

Kak roBopuiioch patee, TUIT 3HAYEHIH PE3yIBTUPYIOIIEH OCTeI0BATE b=
HOCTH MOJKET OTJINYATHCA OT TUIIA SJIEMEHTOB UCXOIHO ITOCIe[0BATE b
noctu. Tak, Haripumep, B iuctrHre 13.3 KOJMYeCTBO 3JIEMEHTOB MACCUBORB
intArray u boolArray OJMHAKOBO, HO THII 9JIEMEHTOB pasjudaercs (Int
1 Bool COOTBETCTBEHHO).

Jinctuur 13.3

1 wvar intArray = [1, 2, 3, 4]
2 var boolArray = array.map{$e > 2}
3 boolArray // [false, false, true, true]

Kaxmprit asieMeHT mMocie10BaTeTbHOCTA CPaBHUBAETCS C ABOUKOI, B pe-
3yJIbTaTe YEro BO3BpallaeTcst Jorndeckoe snadenue. /Ipyroii ocobento-
CTBIO map(_: ) SABJSIETCS BOSMOKHOCTD CO3/IaHMST MHOTOMEPHBIX MACCHBOB
(smuctunr 13.4).

Jiuctmur 13.4

1 let numbers = [1, 2, 3, 4]
2 let mapped = numbers.map { Array(repeating: $0, count: $0) }
3 mapped // [[1], [2, 2], [3, 3, 3], [4, 4, 4, 4]]

B nannom mpumMepe BMeCTO KaKI0TO 3JIeMeHTa UCXOHOTO MacCBa BCTaB-
JISIeTCS TIOJTHOIIEHHBIN MacCUB TUTA Array<Int>.

IToMuMO MaccuBOB, METOZ map (_:) MOXKeT ObITb IIPUMEHEH K CJIOBAPSIM.
B suctunre 13.5 9TOT METOM MCIIOJNB3YETCS IS IEPEBO/Ia PACCTOSTHUSI,
YKa3aHHOTO B MUJIAX, B KUJIOMETPDI.

JNiuctmur 13.5

1 let milesToDest = ["Moscow":120.0,"Dubai":50.0,"Paris":70.0]
2 var kmToDest = milesToDest.map { name,miles
in [name:miles * 1.6093] }
3 kmToDest // [["Dubai": 80.465], ["Paris": 112.651],
["Moscow": 193.116]]
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13.2. MeTtoa mapValues(_:)

B cayuae, korga HaMm HeoOXoAuMO 00paboTaTh BCe 3HAUEHMSI DJIEMEHTOB
CJIOBAPA, TO IPUMEHEHne MeToa map (_:) MOXKET IPUBECTU K HEOKUTaH-
HOMY pesyJbraTy. HecMOTpst Ha TO 4TO HOBast KOJLIeKust Oyaer chop-
MUPOBaHa, €€ TUII He Oy/eT COOTBETCTBOBATH TUILY UCXOIHOTO CJIOBapsI
(smuctunr 13.6).

Jiuctmur 13.6

1 mappedCloseStars = ["Proxima Centauri": 4.24,
"Alpha Centauri A": 4.37, "Alpha Centauri B": 4.37]
2 let newCollection = mappedCloseStars.map{$0}
3 type(of: newCollection) // Array<(key: String, value: Double)>.Type

Cormacurecsh, 4To pabotaTh ¢ MACCHBOM, UMEIONIUM THITI Array< (key:
String, value: String)>, coBepieHHO Hey0OHO. B aTOM Cciiydae K Ham
Ha IMOMOIIh TPUXOUT MeTO mapValues(_:). OH moodepeHo IpuMeHseT
repejanHoe eMy 3aMblKaHMe K 3Ha4eHUIO KaXK/0ro 9JIeMeHTa CJIoBaps
(smuctunr 13.7).

JNuctuur 13.7

1 let newCollection = mappedCloseStars.mapValues{ $0+1 }
2 newCollection // ["Proxima Centauri": "5.24",
"Alpha Centauri A": "5.37", "Alpha Centauri B": "5.37"]

B pe3yJibTaTe Bbl I10JIy4aeTe BCE TOT K€ CJI0OBapb, HO C 06pa6OTaHHHMI/I
B COOTBETCTBHH C 3aMbIKaHHWEM 3HAYCHUAMMU.

13.3. MeTog filter(_:)

Meton filter(_:) nucmosb3yercs, KoTa TpedyeTcst OThUABTPOBATD JJT€e-
MEHTBI KOJIJIEKITUH TI0 OTlpejiesieHHOMY TipaBuity (puc. 13.2).

B snuctunre 13.8 nokazana (puabTpaiys Beex MeJIOUNCIeHHbIX 3JIEMEHTOB
HCXO/IHOTO MacCHBA, KOTOPBIE AEsATCs Ha 2 6e3 octaTka (TO eCTh BCeX
YETHBIX YHCET).

Jiuctmur 13.8

1 let numbers = [1, 4, 1@, 15]
2 let even = numbers.filter{ $0 % 2 == 0 }
3 even // [4, 10]

[ToMrMO MaccUBOB, BBI MOJKETE TIPOU3BOIUTD (DUIIBTPAIUIO U APYTUX TH-
noB Kosutekiuii. Tak, B muctnaTe 13.9 mMokazaHa (GUIBTPAIII 2J1eMEHTOB
cjoBaps starDistanceDict.
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filter
X% 2 ==
Llrue true
4 10

Puc. 12.2. MpuHuun paboTsbl MeToAa filter

Jinctmur 13.9

1 var starDistanceDict = ["Wolf 359": 7.78, "Alpha Centauri B": 4.37,
"Proxima Centauri": 4.24, "Alpha Centauri A": 4.37,
"Barnard's Star": 5.96]

2 let closeStars = starDistanceDict.filter { $0.value < 5.0 }

3 closeStars // Dictionary: ["Proxima Centauri": 4.24,
"Alpha Centauri A": 4.37, "Alpha Centauri B": 4.37]

13.4. Metop reduce(_:_:)

Meroz reduce(_:_:) 103BOJIET OOBEAMHUTD BCE DIEMEHTBI KOJLIEKI[UN
B OJIHO 3HAY€HWE B COOTBETCTBUM C TepelaHHbIM 3aMbIkaHueM. [lomumo
CaMUX 9JIEMEHTOB, METO/I IIPUHUMAET TIePBOHAYAJIBHOE 3HAYEHNE, KOTOPOE
CITYKUT JIJIs1 BBITTOJTHEHUS OTIEPAITIH € TIEPBBIM 3JIEMEHTOM KOJIJICKITHM.

[Tpeanonoxum, HeOGXOMMO OIIPEAETUTH 001Iee KOJTUIECTBO UMEIOIIX-
ca y Bac gener. Ha Bamieii kapre 210 py6Jieii, a B Kollenbke 4 KyIIOpbl
PA3HOTO JOCTOMHCTBA. JTa 3a/laya JIETKO PEIIaeTcs ¢ TIOMOIIbI0 METO/1a
reduce(_:_:) (puc. 13.3 mw muctunr 13.10).

JNiuctmur 13.10

1 let cash = [10, 50, 100, 500]
2 let total = cash.reduce(210, +) // 870

[lepBbiil apryMeHT — 3TO HavyaJbHOE 3HAUEHUE, BTOPOU — 3aMbIKaHUeE,
o6pabathiBaiolee KaKAyIo Tapy 2JeMeHToB. [lepBast omeparis caoxe-
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Puc. 13.3. MpuHumn paboTbl MeToaa reduce

HUS TIPOU3BOIUTCS MEK/Ty HadaJIbHBIM 3HaUEHUEM U IT€PBBIM 2JIEMEHTOM
MaccuBa cash. Pe3ysibTaT 3TOl onlepaliny CKJIaJbIBaeTCsl CO BTOPBIM 3Jle-
MEHTOM MaCCHUBA U T. [I.

3aMbIKaHUe, IPOU3BOJISIIEE ONEPAIIi0, MOKET OBITh TIPOU3BOJIBHBIM —
rIaBHoE, YTOOBI OHO 06PaBATHIBAIIO OTIEPAIIHMIO /TSI IBYX BXOAIIUX apry-
MeHTOB (siuctunr 13.11).

Jinctmur 13.11

1 let cash = [10, 50, 100, 500]
2 let total = cash.reduce(210, {$0*$1}) // 5250000000
3 let totalTwo = cash.reduce(210, {x,y in x — y}) // -450

13.5. MeToga flatMap(_:)

Merton flatMap(_:) oTamuaetcst oT map(_:) TeM, 9TO BCeTa BO3BpaIlacT
IJIOCKUI OJJTHOMEPHBIN MaccuB. Tak, mpuMep, TPUBeJIeHHbIN B JTUCTUH-
re 13.4, Ho ¢ ucnosb3oBanreM flatMap(_: ), BepHET OJTHOMEPHBIN MAacCUB
(smmctunr 13.12).

JNiuctmur 13.12

1 let numbers = [1, 2, 3, 4]
2 let flatMapped = numbers.flatMap { Array(repeating: $0, count: $0) }
3 flatMapped // [1, 2, 2, 3, 3, 3, 4, 4, 4, 4]
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Best moriip flatMap(_: ) IpOSIBJISIETCST TOT/IA, KOT/IA B MHOTOMEPHOM MAaCCH-
Be TpebyeTcst HAlTH BCe TOIAIAIONIIE MO/l HEKOTOPOE YCJIOBUE 3HAYEHST
(smactunr 13.13).

JNiuctunur 13.13
1 let someArray = [[1, 2, 3, 4, 5], [11, 44, 1, 6],
[16, 403, 321, 10]]
2 let filterSomeArray = someArray.flatMap{$0.filter{ $0 % 2 == 0}}
3 filterSomeArray // [2, 4, 44, 6, 16, 10]

13.6. MeToa zip(_:_:)

Dyukmms zip(_:_:) mpeaHasHaueHA 71T POPMUPOBAHUS TOCTEN0BATEb-
HOCTH T1ap 3HAYEHUH, KayK/1ast M3 KOTOPbIX COCTaBJIEHA 13 9JIEMEHTOB [BYX
6a30BbIX II0C/IE0BATEIbHOCTEN. J[pyruMu cI0BaMu, eCJIM Y BacC €CThb ABEe
HOCJIEZ0BATEIbHOCTI U BaM HY3KHO HOMAPHO OpaTh MX 9JIEMEHTbI, IPYIIIIH-
POBaTh U CKJI/IBIBATh B HOBYIO TIOCJIEI0BATEILHOCTD, TO 9Ta QYHKIINS KaK
pas To, uto HyxkHo. CHayama Bbl GepeTe MepBble dJIeMEHThI KaKI0I Ioce-
AOBAaTEJbHOCTHU, TPYHIINPYETE UX, ITIOTOM 6epeTe BTOpPbBIE SJIEMEHTBI 1 T. /.

[Tpumep uctiosrb3oBanust GyHKIUY zip(_:_:) TpuBeieH B incTraTe 13.14.

JNiuctmur 13.14

1 let collectionOne = [1, 2, 3]
2 let collectionTwo = [4, 5, 6]

3 var zipSequence = zip(collectionOne, Zip2Sequence<Array<Int>,
collectionTwo) Array<Int>>

4 // reHepauua maccuBa U3 cHOpMMPOBAHHOW NOCNEAOBATENbHOCTH

5 Array (zipSequence) [(.0 1, .1 4),

(.02, .15), (.03, .16)]
// reHepauua cnoBapA Ha OCHOBE MOCNEAOBaTeNbHOCTU Map 3Ha4YeHun
7 let newDictionary = Dictionary
(uniqueKeysWithValues: zipSequence) [2: 5, 3: 6, 1: 4]

(o))

OG6parute BHIMaHKE Ha HOBBIIL /11 BaC TUII JAHHBIX Zip2Sequence<Array
<Int>, Array<Int>>. B Swift cymiecTByer BeIMKoe MHOKECTBO BCEBO3MOK-
HBIX TUIIOB JAaHHBIX (a 110 cyTH, OJ1arogapst yHIUBEPCaabHbIM I1abJoHaM,
paccMaTpUBaeMbIM B KOHIIE Kypca 00ydeHus, OHO OeCKOHEYHO), HO ceifiuac
BaM He HYKHO 00 aToM aymMaTh. CO MHOTUMU HOBBIMU THIIAMU JIAHHBIX
BbI [MO3HAKOMUTECH B OYAYIIUX IJIaBaX, a CO BPEMEHEM Jlake HayuYUTeCh
cosgaBaTh cobcTBenHble. HO HacTosIas Marus Ha4HEeTC s TOTAA, KOTAa
BbI IIepecTaHeTe 6OAThCs TAKMX KOHCTPYKIIMI U IIOMIMeTe, YTO OHU 3HAYaT
U OTKY/Ia TTOSIBJISTIOTCSL. DTO HEMUHYEMO, €CJIU BbI OyJI€Te CTapaTeIbHO I1PO-
IOJIKATh 00yUeHHe U IIBITaThCS AeJIaTh YUy Th GOJIbIIIE, YeM CKAa3aHO B KHITE.



JleHuBble BblUYUCIIEHUS

14.1. NOHATME NEeHUBbIX BbIUMCNEHUN

«Jlenusblii» B Swift 3Byunt kax lazy. MoxHo ckasaThb, 4To lazy — cuHOHUM
[IPOU3BOUTETBHOCTU. XOPOIIO OIMITUMI3HPOBAHHbBIE TPOTPAMMBI ITPAKTHIE-
CKU BCET/Ia KCTIOMB3YIOT lazy-BhraucieHust. B 0HOM 13 MPE/IbIY X T1aB BbI
BCTPEYAJIUCH C TUTIOM LazyMapCollection, KOTODBIN SBJISAETCS HE YeM UHbBIM,
KaK JICHUBOI KoJLTeKImeit. BoaMoskHO, BbI paboTaiu ¢ lazy v B 1pyrux s3bi-
Kax. B mo6oMm cirydae, BHUMATEIHHO H3Y4YKTE TTPUBEICHHDIN [ajiee MaTepral.

B mporpamMmupoBanny JIeHUBBIMHU HA3bIBAIOTCS TAKNE 9JIEMEHTHI, BBIUMC-
JIeHMe 3HAYeHIIT KOTOPBIX OTKJIAAbIBAETCS 10 MOMEHTA OOPAIeH I K HIM.
Taxum 06pa3oM, OKa 3HAUYEHUE He TTIOTPpedyeTcst 1 He OyIeT UCIIOTb30BaHO,
OHO OyZIeT XPaHUThCS B BUAE UCXOAHBIX JaHHBIX. C IIOMOIIbIO JIEHUBBIX BbI-
YUCJIEHUN TOCTUTAETCS AKOHOMUS ITPOIECCOPHOTO BPEMEHH, TO €CTh KOM-
ThIOTEp He 3aHNMAeTCs HEHY KHBIMHU B JJAHHBIIT MOMEHT BBIUMCIEHUSIMH.

CYH.[eCTByeT JIBa THIla JIECHUBbIX 9JIEMEHTOB!

Q lazy-by-name — 3Havyenue sreMeHTa BEIYUCISIETCS TPU KAKIOM J10-
CTYyIIE K HEMY;

Q lazy-by-need — ajemenT BoruKc/ISI€TCS OAMH Pas IIPU IIEPBOM oOpale-
HUY K HEMY, [TOCJIe 4ero GUKCUPYeTCst 1 GOJIbIIE He N3MEHSIETCS.

Swift mo3Bosser paboTarh ¢ 060MMHU TUTTAMHU JIEHUBBIX HJIEMEHTOB, HO

B CTPOTOM COOTBETCTBUU C TIPABUJIAMHU.

Bepnemcs k mpuMepy, ¢ KOTOPBIM MbI BCTPEYATUCh MPU U3YYCHUU KOJI-

seknuii. C TOMOTIBIO CBOMCTBA keys MOJKHO TIOJIYUUTD KOJITEKITUIO BCEX

KJoueit caosapst. Ho mpu atom BMecTo oxkuaemoro Habopa Swift Bosspa-

naeT 3HaUYeHNEe HEM3BECTHOTO TUTIA LazyMapCollection (smuctuaT 14.1).

Jinctuur 14.1

1 var countryDict = ["RUS":"Poccuiickas ["BEL": "benapycv",
Oepepaumna™, "BEL":"Benapycb", "UKR": "YkpauHa",
"UKR":"YkpanHa"] "RUS": "Pocculickas

O®edepayusa”]
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2 // Bce knw4m cnosapA countryDict

3 var keys = countryDict.keys LazyMapCollection
<Dictionary<String,
String>, String>

W3 nazBanms LazyMapCollection BUIHO, YTO TAHHBIN 9JTEMEHT SBJSETCS
JieHnBoM KoJutekiueil. Kak Bbl cuntaeTe, KaKOW CMbIC]T BO3BPAIATh JIEHU -
BBIif 3JIEMEHT B pe3yJibrate obpalieHust K CBOUCTBY keys? JleJio B TOM, 4TO
Swift He 3HaeT 3apanee, B KAKOM THIIe XPaHUJIUILA Bbl Oy/ieTe CoJepKaTh
MOJTyYeHHbIe 3HAUYEHUST WU TIOJIYUYEHHYIO KOJIJIEKITUIO 3JIEMEHTOB: BO3MOJK-
HO, 9TO OyeT MacCUB, W HAOOP, UJIK YTO-TO UHOE, 2 MOKET OBITh, TAaHHbIE
3HAYEHU U BOBCe He NoHano0sTcs! IMEHHO 151 TOro, 4T00bI MOAKHO ObLIO
paboTaTh ¢ HUMU, UCIIOJIb3YIOTCS JIEHUBbIE BIYMCIICHISL.

Swift momoraeT BaM 5KOHOMUTH PeCYPCHI KOMITBIOTEpa. Tak TPOUCXOANT
" B agHOM cJydae. [losyunB 3Hauenne tuma LazyMapCollection, BB
MOJKETe JIeJIaTh ¢ HUM BCe, YTO MOCYNUTAETE HYKHBIM, HAIIPUMED Peol-
pasoBaTh B MaccuB wiin Habop (yuctunr 14.2).

Jiuctuur 14.2
1 var mySet = Set(keys) {"BEL", "UKR", "RUS"}
2 var myArray = Array(keys) ["BEL", "UKR", "RUS"]

B pesysibraTe BBITOJHEHUS BbI TIOJIYYHUTE YiKe 3HAKOMbIE MACCHB U HAOOP.

ITOT IPUMED OTJINYHO AEMOHCTPUPYET BCIO BasKHOCTD lazy B Swift. ITepeii-
JIEM K PACCMOTPEHHUIO JIPYTHX TIPHUMEPOB UCTIOIb30BaHMsI lazy.

14.2. 3aMblkaHWNSl B IEHUBbLIX BblYMCIEHNAX

Kak rosopusiochb panee, JJeHUBbIE BbIYUCIEHNS T103BOJISIOT OIITHMU3UPO-
BaTh PacXol pecypcoB KoMmbioTepa. C MOMOIITBIO0 3aMBIKAHNT MBI MOKEM
CO3/1aBaTh JEHUBbIE KOHCTPYKIMK ThIA lazy-by-name, 3HaueHme KOTOPBIX
BBICUUTBIBACTCS [IPU KAJKIOM OOPAIEHUN K HIIM.

Paccmotpum nipumep u3 auctunra 14.3.

Jiuctuur 14.3

1 var arrayOfNames = ["Helga", [ "Helga",
"Bazil", "Alex"] "Bazil", "Alex"]

2 print(arrayOfNames.count) "3\n"

3 let nextName = { arrayOfNames.remove(at: @) }

4 print(arrayOfNames.count) "3\n"

5 nextName() "Helga"

6 print(arrayOfNames.count) "2\n"
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B koncranTe nextName XpaHUTCS 3aMblKaHue, yaJdioliee IepBblil Jie-
MEHT MaccuBa arrayOfNames. HecMOTpst Ha TO 4TO KOHCTaHTa 0OBSIBJIEHA,
a e¢ 3HAYCHME TPONHUITNAIN3NPOBAHO, KOJNYECTBO 3JIEMEHTOB MacCHBa
He YMEHbIIIAETCS /IO TeX MOp, MOKa ee 3HAUeHue He GyIeT BhI3BAHO HEro-
CPEICTBEHHO. JTO CBA3aHO C TEM, YTO 3aMbIKaHWe, XPAHATIeeCs B KOHCTAH-
Te, — JICHUBOE.

Taxum 06pa3oM, MOKHO CKa3aTh, 4TO M100asg (QYHKIUSA WU METOT SIBJISI-
1orcs lazy-by-name, Tak Kak ux 3HauEHUE BHICUUTBHIBACTCS IIPH KaxKJOM
00palleHnH K HUM.

14.3. CoWncTBo lazy

HexoTopbie KOHCTPYKITHY si3bIKa Swift (HamprMep, MacCUBBI 1 CJIOBAPH )
MMETOT CBOICTBO lazy, mosBosistionee mpeobpa3oBarh ux B JeHuBbie. Hau-
60oJ1ee 4acTo ATO TIPOUCXOMINT, KOT/Ia CYIIIeCTBYIOT 1IeITIOYKHU BbI30BA CBOMCTB
W METO/IOB U BbIZICJIEHUE MTaMATHU U BbIYUCJICHUE TPOMEKYTOIHDIX 3HaA-
YEHWIT SBJISIETCsT GECTIONE3HON TPATON PeCypCcoB, Tak KaK 9TH 3HAYCHUS
HUKOI/la He 6y[[yT HUCII0JIb30BaHbI.

PaccmoTrpum ciiery ol mpuMep: CyliecTBYeT MacCUB TIEJIbIX YNCET, 3Ha-
YEHUST KOTOPOTO HETIOCPENCTBEHHO He UCTIOMh3YIOTCS B PabOTeE TIPOTPAMMBL.
Bam tpeGyercst b pesysbrar ero 06paboTKH METOIOM map (_: ), ¥ TO He
B JIAaHHBII MOMEHT, a TIo3:xke (sucTuar 14.4).

Jiuctuur 14.4

1 var myCollection = [1,2,3,4,5,6].lazy.map{$0 + 1}
LazyMapRandomAccessCollection<Array<Int>, Int>

B pesyssrate BoITIoJTHEHNS BO3BpataeTcs JeHnBas kosieknust. [Ipn atom
TaMATD MO OTIEJIbHBIN MACCUB 1E€JI0YNCICHHBIX 3HAUEHUI HE BbIZIeJIIeTCs,
A BBIYMCJICHUSA MeTOa map(_: ) He MPOU3BOAATCA 10 TEX MOP, MOKa HE MPO-
usoiiger obpalleHue K nepeMeHHoi myCollection.

Bces npestecth Takoro 1moaxoza B TOM, YTO Bbl MOXKETE YBEJIUUUBATH T1e-

[IOYKH BBI30BOB, HO IIPY STOM JIMIIHErO PAcX01a Pecypcos He Oyner (uc-
TUHT 14.5).

Jiuctuur 14.5

1 var myCollection = [1,2,3,4,5,6] LazyFilterBidirectionalCollection
.lazy <LazyMapRandomAccessCol lection
.map{$0 + 1} <Array<Int>, Int>>

.filter{$0 % 2 == 0}
2 Array(myCollection) [2, 4, 6]



HACTDb IV

HeTpuBmanbHble
BO3MOXHOCTHK Swift

B npeablayLwmx rnaBax KHUrM NpoMcXoamno NAaBHOE NOrpyXXeHue B prnocoduio
Swift NyTeM M3y4YeHMst OCHOBHbIX BO3MOXHOCTEMN 3TOro A3blka. OUYeHb BaXHO,
4TOObI Bbl MOHSNM W YSICHWUAM MPUHLUMNBI NPOrPaMMMPOBaHMS Ha AaHHOM $3bl-
Ke. UIMEHHO No 3Tol NpuyMHe NpUBOAMIOCH 6OSbLIOE KOIMYECTBO NMPUMEPOB,
a Kbl U3 HUX NoAPO6HO OMnMCbIBasICS.

N xoTa paHee Mbl HEOAHOKPATHO 0BCYXAanWn pas3finyHble 06bEeKTbI, UX CBOW-
CTBa M MeTOAbl, 4O CMX MOP Mbl HE OMMCHIBaNK, KakK 3T 06bEKTbl CO34atoTCs
n paboTtatot.

Tak kak Swift npuaepxmBaeTcs napaaurMbl «Bcé — 3T0 06beKT», TO Nt060oM
napameTp (nepemMeHHas WaW KOHCTaHTa) C OnpeAeNneHHbIM TUMOM AaHHbIX —
3T0 06bekT. [ns peanusaunm HOBbIX O6BEKTOB Bbl YXKE M3YYW/IM MHOXECTBO
pasnnYHbIX TUMNOB AaHHbIX, HO, KaK OTMeYanocb paHee, Swift obnapgaet dyHk-
LIMOHAsIoM CO3AaHNst COBCTBEHHbIX O6BEKTHBIX TUMOB. [ 3TOro CyLecTByeT
TpW MexaHu3Mma: nepeyucreHus (enum), cmpykmypbi (struct) n knaccei (class).
B ueM pazHuua Mexay HMMK? Kak ux co3aasaTb U UCMonb3oBaTh? [laHHas yacTb
paccka3blBaeT 06 3ToM. Mbl 06CyanM, YTO makoe 06bEKTHbIE TUMbI B 0OLLEM U B
YeM pasHuua Mexay HuMK. Cneaytowmm warom 6yaeT nsyvyeHne MexaHW3MoB,
MO3BOJISIOLLMX PACLUIMPUTL BO3MOXHOCTM OBBEKTHBIX TUMOB, BKJIKOYasl NpOTO-
KOJbl, pacluMpeHusi, yHMBepcanbHble WabnoHbl 1 T. 4.

Mpu 13yyeHM HOBOro MaTepuarna 6yaeT akTMBHO MCMOJb30BaTLCS YXKe U3yYeH-
HbIl1, MO3TOMY €CN Bbl MPOMYCTUAN Kakue-nnmbo U3 3aaaHuii B NpeablayLmx
rna.ax, MonpoLly Bac BEPHYTLCS K HUM.

naea 15. OOMN kak dyHAaMeHT
nasa 16. MepeuncneHns
nasa 17. CTpyKTypbl

naea 18. Knacchl
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OOI kaKk dyHAAMEHT

O6bexTHO-OpreHTHPOBaHHOe Iporpammuposanue (OOII) asisercsa
OCHOBOU pa3paboTKu IporpaMm Ha si3bike Swift. MbI yske HEOTHOKPAaTHO
BCTPEUYATTUCH C OMHUM (DyHIAMEHTAIBHBIM JIJIST JAHHOTO SI3bIKA TPABUJIOM
«BCé — 910 00BeKT>. [IPUIIIIO BpeMsI TPUCTYIUTH K H3YYEHUIO HanboJee
UHTEPECHDIX U CIOKHBIX MEXAaHU3MOB, IOCTYIHBIX B Swift. [laHHast rraBa
paccKa)keT BaM O JIOBOJIBHO BJKHBIX TEPMWHAX W TIOHSTHSIX, KOTOPbIE TIO-
MOTYT BaM OCBOMTD [TOCJICAYIONINII 32 Heil MaTepuall.

Bosamoskno, Ber nzyyasu OOII B npomnsiom Ha ypokax ua(opmMaTuku
B IITKOJIE WJIV B UHCTUTYTE, a MOXKET, CAMOCTOSITEJIbHO. B TakoMm ciydae BBI,
KOHEYHO 3Ke, 3ayunBaiu Tpu noctyaata OOIl: makancyssms, Haciaeno-
BaHue 1 nojauMopduaM. B manHoi KHUTe 51 He Ipejiaraio ux moapobHoe
n3ydyeHue U 3ayduBaHUe, s MPEANOUYNTAIO0 TPaKTUIecKuil moaxoza. /la
U IPUHIMIIBL Pa3pabOTKK Ha sA3blKe Swift B HEKOTOPOIL crerenu oTinya-
I0TCST OT TAKOBBIX IS s13bIKOB Pascal, Visual Basic, Python, PHP u . 1.

15.1. Sk3emMnnapsl

OcHOBHbIE KOHCTPYKIIUH, C KOTOPBIMU MbI Oy/ieM paboTaTh B 9TOU 4acTu, —
TIepeYmCIIeHNUST, CTPYKTYPbI ¥ Kacchl. OTKPOIO BaM OJIWH YAMBUTEILHBIH ce-
KPET: BbI y7Ke JIaBHO PaboTaeTe ¢ HEKOTOPBIMHE U3 TIEPEUHNCIEHHBIX KOHCTPYK-
nuit! Hanpumep, TOT ke 11e/I0unc/IeHHbIN TUTT JIAaHHBIX Int — 9TO cTpyKTYypal

[TepeuriciieHust, CTPYKTYPbI U KJIACChl UMEIOT CBOU OCOOEHHOCTU U BO3-
MOKHOCTH, 1 UMEHHO OHHM JiesatoT Swift TakuMm, Kakoit oH ecTb. TeMm He
MeHee y HUX €CTh OZHO o0Iiee 6a30BOe CBOMCTBO — /ISl HUX MOTYT ObITh
co3/1aHbl K3emnisapsl. Korma Bbl caMOCTOSATENBHO Olpe/ie/isieTe 00beKTHbIN
Tull (TepedrciieHne, CTPYKTYPY WJIH KJIacc), Bbl JIUIIb CO3/[aeTe HOBBIA
TUII JaHHBIX. B ¢BOIO 04epeib, co3manme sK3eMILIsIpa 00BEKTHOIO THIIA —
3TO co3JaHue XpaHuania (lmepeMeHHON WJIM KOHCTAHTBI) JJIsT JAHHDBIX
oTpe/ieJIEHHOTOo ThTia. Tak, HarpuMep, yIIOMSIHYTBII paHee TUI Int — 9TO
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CTPYKTYypa, a mepeMeHHast myInteger, XpaHsiias B cebe 3HAYCHUE ITOTO
THUIIA, — 9K3EMILIAP TAHHOU CTPYKTYPBL.

MPUMEYAHUE HecMOTps Ha TO YTO Mbl MHOTO pa3 roBopuiav 06 obbekTax, npaBub-
Hee Ha3blBaTb WX 3K3eMMNIApamMu.

O6bekTamMn B Apyrvx A3blkax MpOrpamMMUpOBaHWsSi Ha3blBaNMCh SK3EMMISIPbI KIACCOB,
a 3K3eMMNspbl CTPYKTYP W NepeYncsieHnin — NpocTo 3k3eMnisipamu. Tak Kak (yHKLMO-
Han CTPYKTYp, NEPEYNCIIEHNI U KIACCOB 04YeHb 6IM30K MO CBOMM BO3MOXHOCTAM, B Swift
COOTBETCTBYIOLME O6BEKTHI HA3bIBAKOTCS MPOCTO 3K3EMMISAPAMU.

IIpencrasere, 4TO ONpe/EseH Kiace Automobile (aBTOMOOUIIB). ITOT KJIACC
SIBJISIETCST TUTIOM JIAHHBIX. JITaHHBII « ABTOMOOUIIbY SIBJISIETCSI HE KAKUM-TO
KOHKDETHBIM aBTOMOOWJIEM, & JIUIIb KOHCTPYKIIUEH, C TIOMOIIbI0 KOTOPOI
MOJKHO OTPEJIEIUTD TOT KOHKPETHBII aBToMoOu b, Ecii co3aars mepe-
MeHHYIO TiIta Automobile, TO B pe3yabTaTe MbI ITOJIYUYNM 9K3EMILISAP 9TOTO
kmacca (puc. 15.1).

knace "Automobile"
class Automobile {}

3K3eMnAap Knacca "Automobile”
var bmw: Automobile

Puc. 15.1. Knacc 1 ero aksemnnsp

Cam KJ1acc Ha PUCYHKE HE MMEET BBIPAKEHHBIX UEPT, TaK KaK ellle Heu3-
BECTHO, KaKOW JKe OTpe/leJIeHHBIN 00BhEKT PeaybHOTO (UM HePeaJTbHOro)
Mupa o Oyzaer onpenesiaTs. Ho xorga cospana nepeMeHHas bmw tuma
Automobile, MBI y:Ke 3HaeM, UTO C 9K3EMILJISIPOM B 3TOH IepeMeHHON Mbl
GyneM paboTaTh Kak ¢ peajJbHbIM aBTo Mapku BMW:

bmw: Automobile



222 Yactb IV. HeTprBmanbHble BO3MOXHOCTU Swift

nJian
bmw = Automobile()

Takoil TUII JAHHBIX MOKET HAJIEJAATh DK3EMILISAP KaKUMU-I00 XapaKkTe-
puctukamu. st Kiaacca Automobile 510 Moriu Obl OBITH MapKa, MOJE/b,
L[BET, MAKCUMAJIbHASI CKOPOCTD, 0ObEM JIBUTATE/IS 1 T. /. XapaKTePUCTUKM
0OBEKTHBIX TUIIOB HA3bIBAIOTCS CE0UCMEAMU, C HUMU Mbl BCTPEYANNCDH
HEeONHOKPATHO. J[JIs1 iepeMeHHOI bmw 3HAYEHUST STUX CBOMCTB MOIJIM OBl
OBITH CJIEYIOIAMU:

bmw.brand = "BMW"
bmw.type = "X3"
bmw.maxSpeed = 210
bmw.engineCapacity = 1499

CBoiicTBa TPEACTABIAAIOT COOON XPAHUIIHIIA JAHHBIX, TO €CTH ITO T€ JKE
camble TiepeMeHHbIe X KOHCTAHTBI, HO ¢ OTPAHUYEHHBIM JIOCTYIIOM: OHU JI0-
CTYTIHBI TOJIBKO Y€pe3 AOCTY K 3K3eMILIApY. VIHade roBopst, BHAUaJIe BBI T10-
JIyJaeTe I0CTYTI K 9K3eMILTISIPY, & yoKe TTOTOM (Iepe3 TOUKY) — K €T0 CBOHCTBY.

IToMUMO CBOIICTB y 9K3EMILIAPA MOTYT ObITh OINpeeieHbl METOAbl. Me-
TOJIbI, @ C HUMH Mbl TaK;Ke HEOJHOKPATHO BCTPEYANINCH, — ITO (DYHKITUH,
KOTOPBIE OTIpe/ieieHbl BHYTPH 00bEKTHBIX TUIIOB. Kitace Automobile mor
Obl IMETh CJIeYIOLIe METOAbI: U3aTh CUTHAJ, 3ABECTUCH, YCKOPUTHCSL:

bmw.startEngine()
bmw.accelerate()
bmw. beep ()

Takum 06pa3oM, co3aBast IK3EMILIAP, Mbl MOKEM HAIOJHATH €ro CBOM-
cTBa MH(MOPMAINEH 1 UCIOMb30BaTh €T0 MEeTOBL. 11 cBOIICTBA 1 METOIBI
OTIPEJIETISTIOTCS TUTIOM JIAHHBIX.

Croco6 paspaboTKK IIPOrpaMM € MCHOJIb30BaHUEM OOBEKTHBIX TUIIOB Ha-
3bIBaETC OOBEKTHO-OPUEHTUPOBAHHBIM [TPOrPAMMUPOBAHUEM. DTOT CTUJIb
[POrPaMMUPOBAHK TO3BOJISIET JOCTUYD OYE€Hb MHOTOIO IIPU paszpaboTKe
nporpamm. HecMOTps Ha TO 4TO BMECTO TepMHHA «O0BEKT» UCIIOIb3YETCS
TEPMUH «9K3eMILISIP», ab0peraTypa OOII siBjisieTcst yeTosIBIIEHCS B TPO-
rpaMMHpoBaHui, 1 B Swift oHa He TpaHcopmupyercst B DOIL.

15.2. lNMpocTpaHCcTBa NMEH

IIpocmpancmea umen (namespaces) — 9T0 UMeHOBaHHbIe (hParMeHTbl I1PO-
rpamM. [IpocTpancTBa UMeH UMEIOT OIHO OUYEeHb BasKHOE CBOMCTBO — OHU
CKPBIBAIOT CBOIO BHYTPEHHIOIO peau3aliuio U He [03BOJIAIOT OJLyYUTh
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MOCTYI K 06BEKTaM BHYTPU MPOCTPAHCTBA UMEH 6e3 I0CTYTa K CAMOMY
[IPOCTPAHCTBY MMEH. JTO 3aMevaTesbHast 4epTa, OJ1arofapsi KOTOPOU BbI
MOJKETe UMETh 00BEKTHI C OHUM U TEM K€ MMEHEM B PA3JUYHBIX TIPO-
CTPAHCTBAX UMEH.

MbI ysKe HEOJHOKPATHO FOBOPU/IK 00 00JaCTAX BUAUMOCTHU [IEPEMEHHbIX
u pyuknuit. [IpocTpancTBa nMeH Kak pa3 ¥ peajusyioT B IIPUIOKEHUN
pasjinuHbIE O6JIaCTI/I BUANMOCTH.

[Tpocreiimum MPUMEPOM OTPAHUYEHUST 0OJACTH BUIUMOCTU MOKET CJIy-
KUTHh GyHKIUsA. Bee nepeMennbie, 0ObsIBJICHHDIE B Hell, BHe (DYHKIUU
HeptocTyHbL. Ho 1ipu aTOM (DyHKITUS He SBJSETCS TPOCTPAHCTBOM UMEH,
TaK Kak He TTO3BOJISIET TIOJMYYUTh TOCTYI K 00beKTaM BHYTpU cebst N3BHe.

K npoctpancTBam uMeH OTHOCATCST nepeyuicleHust, CMpYKmypbl N KAACCHL,
0 KOTOPBIX MBI TOBOPUJIH paHee. VIMEHHO UX U3yYeHUEM MBI U 3aiiMeMCs
B 9TOM TyiaBe. Takyke K MPOCTPAHCTBAM MMEH OTHOCSITCS MOJIYJIH, HO UX
paccMoTpeHue He SIBJASIEeTCS TeMOU JAHHOW KHUTHU, Mbl TTIO3HAKOMUMCS
¢ HUMU JIMIIb OBEPXHOCTHO. BooObI1e, MOLY/IM — 5TO BEPXHMIT YPOBEHD
TTPOCTPAHCTB MMeH. B mpocTeifieM BapruaHTe Ballla IporpaMMa — 3TO
MO/LyJIb, @ 3HAYUT, ITO OT/I€JIbHOE IIPOCTPAHCTBO UMEH, UMEHEM KOTOPOTO
SIBJSETCS Ha3BaHUe Ballero MPUIoKeHus. Takke MOMYJISIMU SBISIOTCS
pasiunbie GppeidiMBopku. C OJHUM M3 HUX, KCTATH, MBI ysKe paboTasIu,
KOT/1a BBIIIOJIHAIN Ollepaliio uMItopTa: import Foundation.

Aror peiimBopk HasbiBaercst Cocoa’s Foundation Framework u copepsxkut
GOITBINOE KOMMIECTBO (DYHKIIHOHATBHBIX MEXAHIT3MOB, TO3BOJISTIONINX Pac-
MIUPUTH BO3MOKHOCTH BAIINX MTPOTPAMM.

Opnnu mpocTpancTBa UMEH MOTYT BKJIIOUaTh fipyrue: tak, moayib UIKit,
OPHEHTHPOBAHHBIN Ha pa3paboTKy iOS-IPUIOKEHUH, B CBOEM KOJI€ BbI-
noJasier uMropt MoxayJist Cocoa’s Foundation Framework.

15.3. API Design Guidelines

OHOIT 13 TJTaBHBIX TIPOGJIEM TIPEABILYIINX Bepcril Swift Obliia HecTaHaap-
TU3UPOBAHHOCTH ¥ HEOJHO3HAYHOCTD HAMTMCAHMS UMEH (DYHKIIMOHATBHBIX
seMeHTOB. Kaxk/1pIii pazpaboTUrK caM OTIPEIEIIsi, KaK OH XOU€eT Ha3biBaTh
cosJlaBaeMble CTPYKTYPbI, KJIACChI, TIEPEUNCIICHNUs, IEPEMEHHBIE 1 T. JI.
C 0ftHOI CTOPOHBI, HTO, KOHEYHO, XOPOIIIO, HO €CJIU B CBOEM TIPOEKTE BbI
UCTIOJIb30BaI OUOJIMOTEKU CTOPOHHUX TPOU3BOAUTENEH, TO CHHTAKCHC
Batlei IIPOrpaMMbI MOT TIPEBPATUTHCS B HEBHATHOE MECHBO. A €CJIN elle
6ubmoreku OpLn Hanucanbl Ha Objective-C, To pazpaboTKy BoobIie XoTe-
JIOCh 3a0POCHTD, HACTOJILKO HEYA00HBIM MOIJIO CTaTh UCIOJIb30BaHue Swift.
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Ho B tpetbeii Bepcun Swift b1t paspaboTat 1 BHEAPEH IOKYMEHT, Olpeie-
JISTIOTIHIT TIPABIJIA UMEHOBAHWSI JIFOOBIX 3JIEMEHTOB, OY/Ib TO TIepeEMEHHAs],
KOHCTaHTa, (DYHKITNS, KJIacc, TlepevyrcIeHre, CTPYKTypa NN 9TO-TO WHOE.
On nosyunt Hassanue Swift API Design Guidelines.

Swift ADG — ato cBoeobpasHas J0poKHas Kapra, cobpaBIias MpaBuJa,
GJarojiapst KOTOPbIM CHHTAKCHC SI3BIKA CTAJ YETKUM, OHSITHBIM U [TPUSIT-
HbIM. KOFIIa BbI JIOCTUTHETE OIIPEJICJIEHHOTO YPOBHS B IPOTrPAMMUPOBaHUN
U npuctynure K paspaborke cobersenubix API-6ubarorex, To uydenue
npusesierroro B API Design Guidelines craner orsmuoii 6a3oii miist co-
3MaHus yA0OHOTO U (DYHKITMOHATHLHOTO MTPOILYKTA.

X04y OTMETHTB, YTO MEK/Y BHIXOJOM BTOPOTO U TPETHETO U3MaHWH Oblia
npojiesiana orpomMHas pabora, 1 Bce uMeHHo us-3a Swift ADG: us-3a nero
GBI BHECEHDI U3MEHEH ST TTPAKTIIECKN B KAKBIN 9JIEMEHT SI3bIKa, a 3Ha-
YT, TPAKTHYECKU B KAXKAYIO TJIaBY, KOKIBIN Paszies U JIUCTUHT KHUTH!

o paspaborku Apple Design Guidelines Swift 6bL1 0OueHb U3MEHYUB.
Jlazee iprBeIeHbI HEKOTOPbIE HanboJiee BasKHBIE TPABUIIA.

KOMMeHTapI/II/I HCO6XO[[I/IMO nMcaThb A KaKI0TO 00BABIIIEMOTO DK3EM-
IJIgApa B BallieM KO/I€. KOMMeHTapI/H/I JTOJIZKHbBI OBITH MaKCUMAaJIbHO I10JI-
HbIMU.

1. VMeHa Bcex 9K3eMILISIPOB JIOJUKHBL OBITh SICHBIMY W KpaTKuMu. 13-
Geraiite mybmmpoBanust 1 u36bIToUHOCTH. I36eraiiTe MycTHIX CTIOB, He
HECYIIMX CMBICJIOBON HATPY3KU.

2. YeTKOoCTb ¥ CHOCTb UMEHOBAHNS AK3EMILJISIPOB BajkHee KPATKOCTH.

3. VMena aK3eMILIPOB MOJKHBI HCKIIOYATh HEOTHO3HAUYHOCTD.

4. VMeHyliTe 3K3eMILISIPBI B COOTBETCTBUU C UX POJIBIO U TIPe/Ha3HAUE-
HUEM B TIPOrpaMMe.

5. VmenyiiTe 9K3eMILISIPHI C HCIOIb30BAHIEM OHSATHBIX U MAKCHMAJIbHO
MPOCTHIX (hpa3 HA AHTIINHICKOM SI3BIKE.

6. HasBanug THUNIOB JJAaHHBIX yKa3bIBaliTe B BEPXHEM KaMeJKelc-CTHIIe
(UpperCamelCase).

7. HaszBanus cBOWCTB, METOIOB, TIEPEMEHHBIX M KOHCTAHT yKa3bIBaiTe
B HIZKHEM Kamelkeiic-ctuie (camelCase).

Ncniomb3yst aToT HEOGOMBINOM HAGOP TPABUIL, BBl YiKe MOXKETE CO3/IaBaTh

MPUSTHBIE JI7is YyTeHus mporpaMmbl. Crapaiitecs! Brirouaiite hanrasuio,

1y Bac BCE MOJIyIuTCs!



[lepeyncnenHmns

[Tepefinem K M3yYEHUIO MEXaHU3MOB CO3/[AHMS OOBEKTHBIX TUTIOB JAHHBIX.
Haunewm c npocTeiiiero u3 HUX — Iepedrciennsd. ITO OUeHb BaKHAA
" WHTepecHast TeMa B Swift.

16.1. CHTaKCKC nepeymcneHni

Tepeuucnernue — 310 OGBEKTHBIN THIIT IAaHHBIX, KOTOPBIN TIPEIOCTABJISIET 10~
CTYII K PA3JIMYHBIM TIPE/IOTIpe/ieJIeHHbIM 3HaueHnsaM. PacemarpuBaiite ero
KaK repedyeHb BO3MOKHBIX 3HaYeHUH, TO eCTh HaOOp KOHCTaHT, 3HaYeHUs
KOTOPBIX SIBJISTIOTCST aIbTePHATUBAMU JIPYT JIPYTY.

PacemoTpum XpaHUIIHIIE, KOTOPOE OMTUCHIBAET TPON3BOJIBHYIO JI€HEKHYIO
equnuiy (muctunr 16.1). 171 Toro 94ro6sl PeIInTh NOCTABAEHHYIO 3a1a4dy
C TIOMOIITHIO U3YYEHHBIX PAHEe TUIIOB JIAHHBIX, MOKHO UCITOJIB30BATH TUTI
String. B aToM carydae moTpeGyeTcst BeCTH ydueT BCeX BO3MOKHBIX 3HaUe-
HUIL 1711 OTIUCAHUS JIeHE)KHbIX eJINHUII.

Jinctunr 16.1
1 var russianCurrency: String = "Rouble"

[Toao6HbI 1TOAX0/ co3aeT pobieM GOoJIblIe, YeM TO3BOJISAET PELIUTD,
MMOCKOJIBKY He UCKJI0UAeT BJIUSHUS «4eJOBEYeCKOro (hakTopay, u3-3a
KOTOPOTO CIydallHOe U3MEHEHME BCero JUIb 0JHOI OYKBbI IIPUBEIET
K TOMY, 4TO IIPOrpaMMa He CMOKET KOPPEKTHO 00paboTaTh MOCTYIIHBIIEE
3HaueHue. A uTo Jesarh, ecau norpedyercs 106aBuTh 06pabOTKy HOBOIO
3HAYECHUS JeHEKHON eIMHUIIHI?

ASBTepHATUBON HTOMY CIOCOOY MOJKET CIYKUTH CO3MAHUE KOJIEKITHT,
HarpuMep MaccuBa (auctunr 16.2). MaccuB coiepKuT Bce BO3MOKHbBIE
3HAUEHUsI, KOTOPBIE JIOCTYIHBI B Iporpamme. [Ipu Heo6XoquMocTu mpo-
UCXOJIUT TOTyYeHre TPeOYEMOTO 2IEMEHTa MACCHBA.
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JInctmur 16.2

1 var currencyUnit: [String] = ["Rouble", "Dollar", "Euro"]
2 var russianCurrency = currencyUnit[@]

B neificTBUTEIBHOCTH 9TO 0YEeHb XOPOUINIA CII0CO0 BEAEHHS CIIUCKOB BO3-
MOSKHBIX 3HaYeHU. 1 ero moJiosKuTebHble CBOMCTBA 3aKaHUYNBAIOTCS
POBHO TaM, I/le OHU HAUMHAIOTCS Y TIePeYnCIeH U,

Jliist Toro 4ToOBI BBECTH JOTOJHUTETBHYIO BCIIOMOTATEIbHY0 HH(POPMa-
W10 JIJI 3IEMEHTOB MaccuBa (HAIPUMeED, CTPAHY, TOCTYITHBIE KYTIOPbI
Y MOHETBI OIPE/IEIEHHOTO JIOCTOUHCTBA), TIOTPEGYETCst CO3/IaTh MHOKECTBO
JIOTIOJTHUTETbHBIX MACCUBOB U cyioBapeil. M eabHbIM ObLIO OBl HMETH OT-
JETBHBIN THIT JAHHBIX, KOTOPBIH TI03BOJIIIT GBI OITHCATD ICHEKHYIO ¢INHI-
Iy, HO, K COJKAJIEHUIO, CTielnaancTsl Apple He mipeaycmorpesu ero B Swift.

SHAYNTENBHO YIYUITUTh CUTYAINIO TTO3BOJISIET NCII0Jb30BaHNE TIePEUnC-
JIEHNI BMECTO MAaCCUBOB MJIN (DYH/ITaMEHTATbHBIX TUTIOB JJAHHBIX.

Ilepevucaenue — 910 HaOOP 3HAYEHUI ONPEIEJIEHHOTO THIIA JAHHBIX, 110-
3BOJIIONINN B3aUMOIEIICTBOBATDb C 9TUMU 3HAYEHUSIMU. TakK, C IIOMOIIIBIO
HEePeYnCcIeHUI MOKHO CO3/1aTh HAOOP JOCTYITHBIX 3HAYEHUIT U OJHO U3
3HAYEHWH IPUCBOUTH HEKOTOPOMY TTapaMeTpy.

CUHTAKCUC

enum Umalepeuncnenuns {
case 3HauveHuel
case 3HaveHue2

}

MepeuncneHne o6bsIBISETCS C MOMOLLBIO KSTHOYEBOr0O C/I0Ba €nuUm, 3a KOTOPbIM ClieayeT
UM nepeyncnenns. IMsa A0/MKHO OmpeaensTh NpeaHasHayeHne cOo34aBaeMoro nepe-
UUCIEHNS M, KaK Ha3BaHMe Mo6oro TUna AaHHbIX, COOTBETCTBOBATb BEPXHEMY CTUIIO
KaMesKenc.

Testo TepeyrcIeHns 3aKII09aeTCst B (PUTYPHBIE CKOOKY U COIEPIKUT Tiepe-
YeHb JOCTYIMHBIX 3HAYEHUN. DTHU 3HAYEHUS HA3bIBAIOTCS WIEHAMU Iepe-
yucsaenus. Kask/aplil ujen onpezesseTcs ¢ UCI0JIb30BaHUeM KJI04eBOro
CJI0BA case, OCJIe KOTOPOTro 6e3 KaBbIYeK YKA3bIBACTCS CAMO 3HAYCHUE. DTH
3HAYeHUsT HeOOXOJAMMO HAYMHATH C MIPOIKUCHON OYKBBI. VX KOJIM4YecTBO
B TIEPEUNCICHUN MOKET OBITh TPOU3BOJIBHBIM.

MPUMEYAHUE O6bsBnsis NepeuncneHne, Bbl CO3aeTe HOBbI TUM AaHHBIX.

Pemum 3agauy ykasauus TUIA J€HEKHON €IUHUIBI C UCIIO0JIb30BAHUEM
nepeunciaenuii (sucrtunr 16.3). Ilepeuncaenue nogobHo Maccusy. OHO
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COJIEPIKUT CIIMCOK 3HAYEHMH, OJTHO U3 KOTOPBIX Mbl MOKEM IIPUCBOUTH
HEKOTOPOMY TTapaMeTpy.

Jinctmur 16.3

1 enum CurrencyUnit {
2 case rouble

3 case dollar

4 case euro

5}

Heckobpko 4I€eHOB TIepeuncIennst MOKHO TIICATh B OJTHY CTPOKY depe3
zanaryio (auctunr 16.4).

JNiuctuur 16.4

1 enum CurrencyUnit {

2 case rouble, dollar, euro
3}

Hecwmotps Ha To uTO TIepeuncienue CurrencyUnit cO3/[aHO U €T0O YJIeHBI
OIpe/iesIeHbl, HU OJHO U3 3HAUEHUI He IPUCBOEHO KaKOMY-I100 Imapame-
Tpy. JJis1 TOTO 4TOOBI MHUIMATIM3UPOBATH HEKOTOPDIN MapaMeTp HEKOTO-
PBIM YJIEHOM TIepevnceH s, NCTI0Ib3yeTCs CIIeNaIbHbI CHHTAKCHC.

CUHTAKCUC

[ocTyn K 3HAYeHUsIM MepednciieHmst NpouCXoamT Tak e, KaK U K CBOWCTBAM 3K3eM-
NAsipoB, TO €CTb Yepe3 CUMBOJ TOYKU. N1 MHULMANM3aUMmn 3HaYeHns CyllecTBYeT ABa
cnocoba.

var umallapameTpa = UmallepeyncieHuna.3HavyeHme

MHuumManusnpyemMoe 3HayeHue NULLETCS MOCTe UMEHW MEpPEeYncsieHuns, OTAensscb OT
HEro TOYKOW.

let umsMapameTpa: WUmslepeyncneHus
umaAlapameTpa = .3HauveHue

VIMsi nepeuncneHnst BbICTYMaeT B KauyecTBe TWMAa AaHHbIX napametpa. [Janee pocTyn
K 3HAYEHUSIM NPOUCXOAUT Yyxke 6e3 yka3aHusi ero UMeHW.

Co3smanM HeCKOIBbKO TapaMeTPOB, KOTOPBIE GYIYT COMEPKATD SHATCHIIST
CO3/1aHHOTO paHee nepevucaennst (muctunr 16.5).

Jinctuur 16.5

1 // cnoco6 1

2 let roubleCurrency = CurrencyUnit.rouble rouble
3 // cnocob 2

4 let dollarCurrency: CurrencyUnit

5 dollarCurrency = .dollar dollar
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B pesyubrare cosnaiorcst 1Be KOHCTaHTBI THTIA CurrencyUnit, Kask/aas u3
KOTOPBIX B KAUECTBE 3HAUEHUST CO/IEPIKUT OTIPEIeIEHHBIN YJIeH Tiepevuc-
Jenud CurrencyUnit.

BHUMAHME YneHbl nepeuncneHns He aBasioTCs 3Ha4YeHnsaMm Kakoro-nmbo Tvna aaH-
HbIX, HanpuMep String unu Int. Mo3ToMy 3HaveHns B cneayowmx NepeMeHHbIX currencyl
M cUrrency2 He 3KBMBASIEHTHBbI:

var currencyl = CurrencyUnit.rouble
var currency2 = "Rouble"

3apaHue

1. Cospnaiite nepeuncienne ¢ MeHeM Chessmen, 4ieHAMU KOTOPOTO
SIBJLTIOTCS IaxMaTHbie (hurypsl. ViMeHa 4ieHOB IepedncieHus
JOJCKHBI COOTBETCTBOBATD HA3BAHMSIM IMAXMATHBIX (DUTYDP Ha
AHTJINHCKOM SI3BIKE.

2. OObsiBUTE TIEPEMEHHYIO U IPOMHUIMAIM3UPYIATE €l 3HAYEHUE
OJTHOTO M3 YJICHOB (IIPOM3BOIBHOTO) CO3/IaHHOTO paHee Iepe-
IIICJICHMS.

16.2. AccounmpoBaHHble NapaMeTpbl

Y Kax)/0ro U3 YJIEHOB TEPEYUCTEHUS MOTYT OBITH ACCOIMUPOBAHHBIE
C HUM 3Ha4yeHUd, TO €CTb €ro XapakTepucTuku. OHM yKa3bIBAIOTCS 1S
Ka’K/I0TO YleHa TOYHO TaK JKe, KaK BXOJISAIINEe apryMeHThl (yHKIIMH, TO eCTh
B KPYTJIBIX CKOOKAX C 3alaHNEM UMEH U THITOB, PA3/IEIEHHBIX TBOETOUHEM.
Ha6op acconunpoBaHHBIX TAPAMETPOB MOKET OBITH IIPOU3BOIBHBIM [T
Ka’K/I0TO OTZAEJIBHOIO YJIeHa.

CosmaiM accoIMMPOBAHHBIE TAPAMETPHI /I OMTMCAHHOTO PaHee Tepevnc-
Jenust CurrencyUnit, no6aBus ImapaMeTphbl, C IOMOIIBIO KOTOPBIX MOKHO
yKa3aTb CIIMCOK CTPaH, B KOTOPbIX JJAHHAS BAJIIOTA UCIIOJIb3YETCH, a TAKKe
KPaTKUX HAUMEeHOBaHWH BamOThI (sicTuHT 16.6).

Jiuctmur 16.6

1 enum CurrencyUnit {

2 case rouble(countries: [String], shortName: String)
3 case dollar(countries: [String], shortName: String)
4 case euro(countries: [String], shortName: String)
5}

[TapameTp countries gBigeTcss MACCUBOM, TaK KaK BaJlOTa MOXKET UC-
MOJIb30BATLCST HE B OJTHOM, 2 B HECKOJIBKIX CTPAHAX: HAIIPUMeP, €BPO HC-
1oJib3yeTcs Bo BceM EBporielickoM corose.
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Teneppb st Toro, 4YTOOBI CO3/1aTh IIepEeMEHHYIO UM KOHCTAHTYy THUIIa
CurrencyUnit, HeO6XOI[I/IMO YKa3aTb 3HaueHUd JJIsI BCeX aCCOIIMMPOBaH-
HBIX TapameTpoB (mctunr 16.7).

Jiuctmur 16.7

1 var roubleCurrency: CurrencyUnit
2 roubleCurrency = .rouble(countries: rouble(["Russia"],
["Russia"], shortName: "RUB") "RUB")

Temepn B iepeMeHHOI roubleCurrency XpaHUTCS 4JieH rouble co 3HaYCHU-
SIMU JIByX aCCOITMMPOBAHHBIX TTapaMeTpoB. [Ipn onncannn accormmmpoBan-
HBIX TTAPAMETPOB B MEPEUNCIEHUT YKAa3bIBATh X UMEHA He 00sI13aTeTbHO.
ITpu HEOGXOUMOCTH MOKHO YKA3bIBATH JIUIID X THITBL.

Jliist TOro 4TOObBI PACHIUPUTD BO3SMOKHOCTH TIEPEUUCIEHIS, 0OPATUMCST
K ero 4ieHy dollar. Kak n3BecTHO, 0JJIap SBJASETCS HAITMOHAJIBHOM Ba-
JoToi Gosbinoro kojmdectsa crpa: CIITA, Ascrpanun, Kanaasr u T. 1.
CoznmasiM HOBOE TepPeuncIeHrne, KOTOPOe COAEPIKUT ITOT CIIUCOK CTPAH.
Taxxe co3/iaitM HOBBIT aCCOIMNPOBAHHBIN TTapaMeTp /7151 usieHa dollar,
KOTOPBIN 6yzIeT cOOBIIaTh O TOM, BATIOTON KaKOH CTPAHBI SIBISCTCS JlaH-
HbIi gonnap (;mactunr 16.8).

Juctunur 16.8

1 // cTpaHbl, ucnonb3ywwue pfonnap

2 enum DollarCountries {

3 case usa

4 case canada

5 case australia

6 }

7 // Tvn paHHbIX "BanwTa"

8 enum CurrencyUnit {

9 case rouble(countries: [String],
shortName: String)

10 case dollar(countries: [String], shortName:
String, national: DollarCountries)

11 case euro(countries: [String], shortName:
String)

12}

13 var dollarCurrency: CurrencyUnit

14 dollarCurrency = .dollar(countries: dollar(["USA"], "USD",

["USA"], shortName: "USD", national: .usa) DollarCountries.usa)

[l mapamerpa national nepeuncienus CurrencyUnit UCIOIb3yeTCs TUIL
JMaHHbIX DollarCountries. IIpu ykazaHuu aToro mapaMeTpa ero THUIL yKe
n3BecTeH (33/laH NP OTMMCAHUN TTepedncyenns CurrencyUnit), mostTomy
€ro Ha3BaHNe MOKHO OIyCTHUTh.
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3apaHue

1. Cospnaiite nepeuncienne Color, cozepskaiiee B2 BO3MOKHBIX
[[BETa [MAaXMaTHBIX (GUryp — OEJIbIil U YEePHBI.

2. Jlng kask[0ro 4yjeHa Iepedrcyaenus Chessmen onpezeauTe ac-
COIMUPOBAHHbBIE TTApAMETPbI: Ha3BaHUE HA PYCCKOM U IIBET.
3HaueHHe TTapaMeTpa «I[BET» AOJIKHO NCIOIb30BaTh THII Color.

3. OObsiBHUTE KOHCTAHTY, COAEPIKAILYIO B KAUECTBE 3HAUECHUST YJIEH
rnepevynciaeHnsa Chessmen.

16.3. BnoxxeHHble nepeyncneHns

[Tepeuncrerust MOTYT GBITh YaCThIO APYTUX TIEPEUUCTECHUT, TO €CTh MOTYT
OBITH OIpeieeHbl B 06JACTH BUMMOCTH POAUTENBCKUX TIEPEUHCIIEHII.
Tak kax nepeuncienne DollarCountries UCTIONB3YETCS NCKIOUNTEIBHO
B repeyncyeHnu CurrencyUnit ¥ CO3/IaHO JI7II HETO, €T0 MOKHO MIePEHeCTU
BHYTPb 3TOr0 niepeuncienns (muctunr 16.9).

Jinctmur 16.9

1 // Tvn paHHbIX "BanwTta"
2 enum CurrencyUnit {

3 // CTpaHbl, ucnonb3ywwue ponnap

4 enum DollarCountries {

5 case usa

6 case canada

7 case australia

8 }

9 case rouble(countries: [String], shortName: String)

10 case dollar(countries: [String], shortName: String, national:
DollarCountries)

11 case euro(countries: [String], shortName: String)

12}

Terepnb nmepeuncienne DollarCountries obmagaeT orpaHndeHHON 06Ta-
CTHIO BUMMOCTH 1 JJOCTYITHO TOJIBKO YePe3 POAUTEIHCKOE IIepeUnC/IeHUe.
MoOKHO CKa3aTb, YTO 9TO MOATUII TUIA, UAN BJIOKEHHBIN TUIL. TeM He
MeHee TTPH He0OXOAMMOCTH BbI MOJKETE CO3/IaTh TTApaMeTp, COIEPIKAIIUIT
3HAUYEHMe HTOTO IIePEeYNCIIeHNs, U BHe repedncyenus CurrencyUnit (Jsiuc-

tunr 16.10).

Jinctmur 16.10

1 var someVar: CurrencyUnit.DollarCountries
2 someVar = .australia australia
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Tak kak 1nepeuncienue DollarCountries HaXOAUTCS B IIpejeiax 1epe-
yucjienust CurrencyUnit, o6paiarbes K HeMy HeOOXOIMMO KaK K CBOHCTBY
9TOr0 TUIIA, TO €CTh YePE3 TOUKY.

B ouepeiHoii pa3 oT™Meuy, HACKOJIbKO sI3bIK Swift y106€H B NCTIOIb30BAHIH.
[Tocsie nepemetnienud nepeuniciaenust DollarCountries B CurrencyUnit
KOJI IPOZIOJIKAeT paboTtarh, a Xcode maeT KOPPEKTHbIE TTOJCKA3KN B OKHE
aBTOOTIOTHEHNSI.

3apaHue

[Tepenecure nepeuncienvie Color B Chessmen.

16.4. OnepaTtop switch ana nepeymcneHmn

Mbl HAyYHUIIUCD YCTAHABIMBATH B KAUeCTBE 3HAYEHUH TIePEMEHHBIX U KOH-
CTAHT YJIEHBI TIEPEUNCIEHNS U UX aCCOIMUPOBaHHbBIE MapaMeTpsl. [lis
anasmsa u pasbopa 3HaAYECHUI HCTOB3YETCsT OTiepaTop switch.

Pacemorpum nipumep u3 sinctunra 16.11, B KoTopom aHamu3upyeTcs rnepe-
MeHHasI, COJIepKalast YWieH HepedncIeHIs B KadeCTBe 3HAUCHU.

Jinctmur 16.11

1 // co3paHue nepemeHHOMN
2 var someCurrency = CurrencyUnit.rouble(countries: ["Russia",
"Ukraine", "Belarus"], shortName: "RUB")

3 // aHanu3 nepemeHHOW

4 switch someCurrency {

5 case .rouble

6 print("Py6nb.")

7 case let . euro (countries, shortname):

8 print("EBpo. CtpaHbi: \(String(describing: countries)),
KpaTkoe HaumeHoBaHue: \(shortname)")

9 case .dollar(let countries, let shortname, let national):

10 print("fonnap \(national). CtpaHbi: \(String(describing:
countries)),
KpaTkoe HaumeHoBaHue: \(shortname) ")
11}

Koncoan:
Py6nb.

B oneparope switch onucan xaxblil ajleMenT 1epeducjaenus curren-
cyUnit, 03TOMY KCIIOJIb30BaTh onepaTop default He obssarenbHo. [Jo-
CTYII K aCCOLUMPOBAHHBIM IIapaMeTpaM Peau3yercs CBA3blBaHUEM 3Ha-
YeHUIT: TIOCIe KIOUEBOTO CJI0BA case W yKa3aHUsl 3HAYEHUsT B CKOOKaX
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OOBSIBIISIOTCS] KOHCTAHTBI, KOTOPBIM GY/IyT MPUCBOEHBI aCCOTUMPOBAHHbIC
C YJIEHOM IlepeuncyIeHns 3HaueHns1. Tak Kak /IJIs1 BCeX acCOIMMPOBAHHBIX
TIAPaMEeTPOB CO3AAIOTCS KOHCTAHTBI CO CBA3BIBAEMBIM 3HAUYCHUEM, OIIEPATOD
let MOKHO CTaBUTD CPa3y 10CJIe KJIIOYEBOTO CJI0Ba case (3TO IIPOJIEMOH-
CTPUPOBAHO JIJIs YileHa Euro).

OG6parute BHUMAaHKE HA TO, YTO TIPH nepe/iade B (DYHKIUIO String MaccuBa
countries MCIIOJB3YETCSA UM BXOJAHOTO apryMenTa describing.

16.5. CBsi3aHHbIE 3HAYEHWS YSIEHOB NepeyncrieHuns

Kak anbrepHaTUBY acCOIMMPOBAHHBIM I1apaMeTpaM /ISl 4IeHOB Ilepeyunc-
JIEHUI UM MOJKHO 33/1aTh CBA3aHHbIe 3HAYEHUST HEKOTOPOTO THIIA JAHHbBIX
(Hamrpumep, String, Character uiu Int). B pesyssraTe Bbl Tosy4daere 4jieH
HepEeYMCJICHNUS U IIOCTOSIHHO [IPUBA3aHHOE K HEMY 3HauCHHeE.

NMPUMEYAHMUE Casa3aHHbIe 3HAYEHMS TaKKe Ha3bIBalOT UCXOAHBIMM, UK CbipbiMU. HO
B [A@HHOM Cllyyae TEPMUH «CBS3aHHbIE» 3HAUUTESIbHO Nydlle OTpaXaeT UX npegHasHa-
yeHue.

YKa3zaHue CBA3aHHbIX 3HaUYeHUn

JIist 3aaHVsT CBSI3AHHDBIX 3HAUEHUH YTE€HOB MEPEYNCTEHNsT HEOOXOANMO
YKa3aTh THII JAHHBIX CAMOTO [T€PeYNCIeHNs, COOTBETCTBYIOIINIT 3HAUe-
HUSIM YJIEHOB, U ONPENeNUTh 3HAYEHUs IJIsT KQKIOTO OTAEJNbHOr0 UjieHa
nepeunciaeHus (siuctuHr 16.12).

Jinctunir 16.12
1 enum Smile: String {

2 case joy = ":)"

3 case laugh = ":D"

4 case sorrow = ":("

5 case surprise = "o_0"
6 }

[Iepeuncienue Smiles comep:KUT Ha6op CMaMJINKOB. B KayecTBe CBSI3aHHBIX
3HAYCHUN WIEHOB 9TOTO MTEPEUNCICHNS YKa3aHbl 3HAUECHUS TUTIA String.

CBs13aHHBIEC 3HAYEHUS 1 ACCOMMHPOBAaHHDBIC TTaPpAaMETPhI — HE O/THO 1 TO JKeE.
I/ICXO,ZIHI)IG 3HAYC€HUA YCTaHABJIMBAIOTCA ITPU OIIPEACJICHNUN ITIEPEUNCIICHU S,
npuyeMm 00643aTeIbHO JJIA BCEX €r0 YJIEHOB 1 B OIMHAKOBOM THUIIE JaHHDBIX.
ACCOHI/II/IPOBB.HHBIG TTapaMeTpbl MOTYT OBITH PA3IUYHBI IJIA KaK/I0TO TIepe-
YUCJEHUA N YCTaHABJIMBAIOTCA JIUIIb IIPU CO3JJaHUUN 9K3EMILJIAPa 9TOTO
nepedyurcenmsd.
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BHMUMAHME OpHOBpeMEHHOE OMnpeaeneHne UCXOAHbIX 3HaYeHWii U acCcoLMMPOBaH-
HbIX NapaMeTpoB 3anpeLleHo.

Ecnv B kauecTBe THTIA TAHHBIX TIEPEUNCTIEHNS YKa3aTh Int, TO NCXOIHbIE
3HAUEHUs CO3/AI0TCSI ABTOMATHYECKU TTyTEM YBeJUYeHWs] 3HAUEeHUsT Ha
eUHUILY JIJIsT KaXKIOTO MOCJIeYIONIero uietna (3nadyeHue mepBoro wieHa
pasao 0). Tem He MeHee, KOHETHO JKe, MOSKHO YKa3aTh TN 3HAYEHUS caMo-
crosgtenbHo. Hanpumep, B muctunre 16.13 mpe/craBiieHo repevncienue,
coziepskaiiiee crucok rianeT CoJIHedHol CHCTEMBI B MTOPSIZIKe YIAJIEHHOCTH
ot Comaria.

Jinctmur 16.13

1 enum Planet: Int {

2 case mercury = 1, venus, earth, mars, jupiter, saturn, uranus,
neptune, pluton = 999

3}

[I]IH TIEPBOTO YJICHA MMEPEUNCTCHNA B KA4€CTBE NCXOHOTO 3HAYECHUS YKa-

3aHO I1eJ10e€ 4Y1CJI0 1. I[JIH Ka’X/10T0 CJACAYIOHIETO YJI€HAa 3HAYCHUE YBEJIN-

YylBaeTCs Ha eIMHHUILY, TaK KaK He YKa3aHO MHOE: JJIsI venus — 3TO 2, ms

earth —3uT. 1.

[l unena pluton ncXoaHOE 3HAYEHNE YKA3aHO, TO3TOMY OHO paBHO 999.

[0CTyn K CBSA3aHHbIM 3HAUYEHUAM

[Ipu cosnanuu sx3eMILIIpa MEPEUUCTEHUS MOKHO TIOJIYUUTD OCTYII K UC-
XOJTHOMY 3HAUEHUIO YJIeHa HTOTO 9K3eMILIIpa nepeuncienus. /s atoro
UCIIOJIB3YeTCsT CBOMCTBO rawValue. Co3gaanM 9K3eMILIAP 00bIBICHHOTO
panee nepeuncyeHnd Smile 1 IOJIYYUM MCXOAHOE 3HAYEHUE YCTAHOBJIEH-
HOTO B 3TOM 9K3eMILIsipe wiena (uctunr 16.14).

JNiuctmur 16.14

1 var iAmHappy = Smile.Joy Jjoy
2 iAmHappy.rawValue )"

B pesynprare ucnosib3oBanus cBONCTBA rawValue Mbl TI0JIy4aeM UCXOTHOE
3HaYeHue 4jeHa joy Tuia String.

NHuumanmnsaums yepes CBA3aHHOE 3HayYeHune

CBolicTBO rawValue MOXKET OBITH MCTIOIB30BAHO HE TOTHKO JIJIST TIOTYYEHVsT
CBSI3AHHOTO 3HAUEHMS, HO U JIJIS1 CO3/IAaHMA 9K3eMILIApa nepeuncaenusd. g
ATOTO HEOOXOAUMO BbI3BATH HHUIIUATIM3ATOP TIEPEUMCIEHUS U MIEPeIaTh
emy Tpebyemoe ncxopHoe sHauenue (yucetusr 16.15). B ganHOM nipuMepe
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CO3/IACTCST HKIEMILISIP, COJEPIKAIIHiT B cebe yKa3aTesb Ha TPETHIO MIIaHETY
ot Comaia. /17151 9TOTO CIIy:KUT CO3/IaHHOE PaHee repeyncienne Planet.

Jinctmur 16.15

1 var myPlanet = Planet.init(rawValue: 3) earth
2 var anotherPlanet = Planet.init(rawValue: 11) nil

MunmuanmuszaTop — 3TO MeTO[ init(rawValue: ) mepeuncyenus Planet.
EMy nepenmaercst ykasaTesJb Ha MCXOJ[HOe 3HAaUeHHUe, CBSI3aHHOE C HC-
KOMBIM 4JIEHOM 3TOTO Tepeuyncienusi. He yauBasgiTech, 4To MeTOJ
init(rawValue:) He OIVMCaH B IIpejeaxX IepedncyaeHns, — OH CYIIeCTBYeT
TaM BCET/Ia TI0 YMOJIYAHUIO U 3aKPeIIeH B UCXOIHOM KoJie si3bika Swift.

WNuunumanusatop init(rawValue: ) Bo3BpamaeT OMIIMOHAT, TTO9TOMY €CJIN
BBl YKQKE€TE HECYIECTBYIONEE CBA3aHHOE 3HAaYeHe, BO3BPAaTUTCA nil.

MPUMEYMAHUE VHuuManu3aTopbl BbI3bIBAOTCS KaXAbl pa3 mpu co3haHWM HOBO-
ro 3K3eMmnaspa Kakoro-nMbo nepeuncnieHuns, CTpyKTypbl Wan knacca. [ns HEKOTOpbIX
KOHCTPYKLMIA UX MOXHO M HY>XHO CO3AaBaTb CaMOCTOSITENbHO, @ [/ HEKOTOPbIX, Bpoae
NepeyYncsieHmnii, OHW CyLLECTBYIOT MO YMOMYaHUIO.

V|HVIL|VIaﬂVI3aTOp npoBoAUT npouecc nHuumannsaunn, 1o €CTb BbIMNOIHAET YCTAHOBKY
BCeX TpeGyeMbIX 3HayeHun ans NnapaMeTpoB C HENOCpeACTBEHHbIM CO34aHUEM 3K3eM-
nngpa v NoOMeLeHNEM ero B XxpaHuniuiie.

VHMumManusaTop — 3T0 BCeraa MeToz C UMeHeM init. Ho faxke ecin Bbl He Bbi3biBaeTe ero
HanpsiMyto, OH BCE PaBHO cpabaTbiBaeT.

C MHUITAIM3aTOPaMU MBI II03HAKOMUMCS IOAPOOHEe B CIEAYIOIUX IJIa-
BaxX KHUTH.

3apaHue
1. [lna nepeuncienns Color yKasknTe CBSI3aHHbIE 3HAYEHWS, OTIPe-
AEJIAIONNE [IBET Ha PYCCKOM S3bIKE.

2. OmnpenenuTe TIEPEMEHHYIO, COJEPIKAITYIO TTPOU3BOJIBHBIN YJICH
rnepevynciaeHnsa Chessmen.

3. C momompio omepaTopa switch BeIBeIUTE aCCOIMUPOBAHHBIE
3HAUCHWS CO3/IAHHOM paHee epeMeHHOH (J17151 mapaMeTpa color
TpeOyeTCsT BBIBECTH CBSIBAHHOE 3HAYEHHE).

16.6. CBONCTBa B NEPEUNCIEHUSAX

Bnaroz[apﬂ TNepeyrcIeHAM MOKHO CMO/IC/INPOBATh CUTYAaIlnIO, B KOTOpOﬁ
CYHIECTBYET OIrpaHUY€HHOE KOJTNUYECTBO NCXO/L0B. VY takux CI/ITyaHI/II;'I 110~
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MHMO BO3MO>KHBIX PE3YJIBTaTOB (4JIECHOB [1€PEYUCIICHNS ) MOTYT CYIIeCTBO-
BaTb 1 HEKOTOPBIE CBOICTBA.

CBOHiCTBa I03BOJIAIOT XPaHUTD B IIEPEUUCAEHUN BCIIOMOTaTeIbHYIO UH-
dhopmaruio. MbI yKe HEOLHOKPATHO BCTPEYAINUCH CO CBOMCTBAMU B IIPO-
necce usydenus: Swift.

CBOIICTBO B IlepevrcieHn — 9TO XPAHUJIUIIE, AHAJIOTUIHOE [TepEMEHHOI
I KOHCTaHTe, 0OBSBICHHOE B Mpe/eax MePeunucaeHns U JOCTYITHOE
yepes OCTYII K ero ak3eMIuisipy. B Swift cyiiectByer onpezeseHHoe orpa-
HUYEHUeE JIJI5T CBOMCTB B TIEPEUNCIEHUSIX: B KAUeCTBE X 3HAYEHUI He MOTYT
BBICTYIIATh (DUKCUPOBAHHbIE 3HAUEHUS-JTUTEPAJIbI, & JIUITh 3aMbIKAHUSI.
Takue cBOICTBA HA3BIBAIOTCS GbiuUcAseMbiMy. TP KasKa0M oOpalieHun
K HAM TTPOUCXOIUT BBIYNCJIEHUE TTPUCBOEHHOTO 3aMBIKAHWS C BO3BpaIiie-
HUEM MOJIyYUBINEeT0Cs] 3HAYeHNUS.

JL71s1 BEIUMCIsIeMOoTo CBOHCTBA ITOCIe IMEHH Yepe3 BOeTOuNe YKa3bIBaeT-
Cs1 THTI BO3BPAIAEMOTO 3HAYEHMST U [ajiee Ge3 oTmepaTopa MPUCBANBAHIIST
B (DUTYPHBIX CKOOKAX — TEJIO 3aMBIKAIONIETO BHIPAKEHUST, FEHEPUPYIOIIETO
BO3BpalllaeMoe 3HaYeHue.

OG6bSIBIM BBIUMCIIIEMOE CBOWCTBO IS Pa3pabOTaHHOTO paHee Tepedrc-
senus (muctunr 16.16). 3a ocHOBY BO3bMeM TiepeunciieHre Smile u co-
3/1aJIIM BBIUUCJISIEMOe TIepeuncleHne, KOTOpoe BO3BPAIIAeT CBI3aHHOE
C TEKYIINM YJIeHOM TIePedNCACHNS 3HAUCHNUe.

Jinctuur 16.16
1 enum Smile: String {

2 case joy = ":)"

3 case laugh = ":D"

4 case sorrow = ":("

5 case surprise = "o_0"

6 var description: String {return self.rawValue}
7}

8 var mySmile: Smile = .sorrow

9 mySmile.description

BolunciisieMoe CBOHCTBO J0JIKHO ObITh 00BSIBJIEHO KaK TiepeMeHHas (var).
B mpoTtuBHOM cirydae (ecyu MCIIOJb3yeTe OnepaTop let) BbI ITOTyYUTE CO-
ob1eHue 06 omunodKe.

C nomo1npio oneparopa self Bbl Mojydyaere JOCTYI K TEKYIeMY YJeHy
nepeuricienust. JlanHbIi oriepatop Oy/IeT OYeHb aKTHBHO UCTIOJIB30BATHCS
BaMU TIpU pa3paboTke TPHIoKeHIH. C HUM MBI TTO3HAKOMUMCST TIOIPOOHEEe
yoKe B OIMKANTITNX pasesiax.
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16.7. MeToAbl B NepeymncieHmsx

[TepeunciieHrst MOTYT TPYNIIMPOBATH B ceOe He TOMBKO CBOWCTBA, UJIEHbI
U JIPyTHeE TIEPEUNCIICHUsT, HO U METO/Ibl. PaHee Mbl TOBOPUIIM 00 MHUIIU-
aIM3aToOpax init(), KOTOPbIE ABJSIOTCS BCTPOEHHBIMU B TI€PEYHCIIECHIS
MetonaMu. Memodo: — 970 (YHKIIUU BHYTPHU MEPEUUCTEHUN, TIO9TOMY
WX CHHTAKCUC U BO3MOXKHOCTHU UJICHTUYHBI CHHTAKCUCY W BO3MOKHOCTSIM
M3y4eHHbIX paHee HYHKIUI.

Bepuemcs k mpuMepy ¢ niepeyncyieHeM Smile U CO3[1alUM METOJI, KOTO-
PbIii BBIBOJUT HA KOHCOJIb CITPABOYHYIO MH(OPMAITUIO O TIPEHA3HAYECHUN
nepeunciaenns (quctunr 16.17).

Jiuctuur 16.17
1 enum Smile: String {

2 case joy = ":)"

3 case laugh = ":D"

4 case sorrow = ":("

5 case surprise = "o_0"

6 // mMeTon ANA BblBOAA OMUCaHUA

7 func description(){

8 print("MepeyncneHne copepxuT CMUMCOK MCMO/b3YyeMbIX CMAWINKOB:
X Ha3BaHuUA U rpaduyeckue obo3HayveHua™)

9 3

10 }

11 var mySmile = Smile.joy
12 mySmile.description()

Koncoun:

MepeyncieHne COLEpXUT CMUCOK MCMO/Ib3YEeMbIX CMaioB: MX Ha3BaHuA
u rpaduyeckme 0603HayveHMA

B atom nepeuncienun o6baBien Meton description(). Ilocae cos-
JlaHUd 9K3eMILIApa MeTO/Ja U [MOMEIEHNA €70 B IIEPEMEHHYIO METO/L
description() MOXHO BbI3BaTh.

16.8. Onepartop self

MeTozibl MOTYT He TOJIbKO COBEPIIATh KaKKe-Tnho He OTHOCSIINECS K Tiepe-
YHCJIEHUIO BEIH, HO U 00pabaThIBATh €T0 WICHB! U CBS3aHHBIC 3HAUCHISI.
[l noctyia K 3Ha4eHUIO 9K3eMILIsIpa BHYTPU CaMOTO IIepeurCIeHUS UC-
MOJIb3YeTCs oTlepaTop self, KOTOPbII BO3BpalllaeT yKa3aTesb Ha JaHHbII
9K3EMILJISIP MePeUnCIeHNU.

O6patumcst k npumepy. ITycTs TpebGyeTcst HamMcaTh ABa METO/A, OIIH
U3 KOTOPBIX OyJeT BO3BpallaTh CaM 4JieH NEPEYNCIEHNUs, a BTOPOH — ero
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cBsI3aHHOE 3HaveHue. Vcimonb3yeMm uist 3Toro nepeducienue Smile (Juc-
tunr 16.18).

Jinctmur 16.18

1 enum Smile: String {

2 case joy = ":)"

3 case laugh = ":D"

4 case sorrow = ":("

5 case surprise = "o_0"

6 func description(){

7 print("Mepeyncnenne copepxuT CMMCOK MCMO/b3YyeMbIX CMaWNoB:
UX Ha3BaHMA W rpapuyeckne ob6o3HayeHua")

8 %}

9 func descriptionvValue() -> Smile{

10 return self

11 }

12 func descriptionRawValue() -> String{

13 return self.rawValue

14 }

15 3}

16 var mySmile = Smile.joy Jjoy

17 mySmile.descriptionValue() Jjoy

18 mySmile.descriptionRawValue() )"

[Tpu BBI30BE MeTO/IA descriptionValue() TPOMCXOANT BO3BpaT self, TO ecTh
caMoro sK3eMIugpa. IMeHHo 1oaToMy TUTI BO3BPAIaeMOTro 3HAUEH WS JlaH-
HOTO MeTo/[a — Smile, OH COOTBETCTBYET THITY HK3EMILIISIPA TIEPEUNCICHMS.

Meton descriptionRawValue() Bo3BpaliaeT CBsI3aHHOE 3HAUECHUE YIeHA
JIAHHOT'O 9K3eMILISIPA TaKKe C UCII0JIb30BaHUeM olleparopa self.

ITpu HEOOXOAUMOCTH BBI IAKe MOKETE BBITIOJIHUTD AHAJI3 TIEPEUNCICHUST
BHYTPHU CAMOTO II€PEUNCJIEHNS C IIOMOIIBIO KOHCTPYKIUA switch self {},
T7ie 3HAYCHUSAMU SABJISIOTCS YIEHbI ITePEUNCIEeHNSI.

Oneparop self MOKHO UCII0Jb30BATh HE TOJDLKO /IS IIepedrucaeHuii, Ho
U IS CTPYKTYP U KiiaccoB. OO 9TOM MbI TIOTOBOPUM TMO33KeE.

16.9. PekypcuBHble nepeyncneHns

[Tepeuncienns OTANYHO CIPABJILIOTCA C MOJEJIMPOBAHUEM CUTYAITUH,
KOT/Ia eCTh BCETO HeCKOJIbKO BAaPUAHTOB Pa3BUTH cutyannu. Ho BbI Mo-
JKeTe UCIOIb30BATh X HE TOJBKO JIJISI TOTO, YTOOBI XPAHUTH HEKOTOPDIE
CBA3aHHBIE M ACCOIMMPOBAHHbBIC 3HAYCHMS. BBl MOKeTe TONTH Aaibliie
U HAIETUTh Tiepedncienre hyHKIMOHATIOM aHaIi3a COOCTBEHHOTO 3Ha-
YeHUs ¥ BBIYUCJIEHMS Ha er0 OCHOBE BbIPAKEHUIA.
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BosbmeM, k ipuMepy, pocTeiiiye apuGMeTHIecKre Oepalnun: CaoxKe-
HUe, BBIUNTaHUe, YMHOKEeHHE U Jlejienne. Bece oHM 3apanee M3BECTHDI,
MOATOMY MOTYT GBITh TIOMEIIECHBI B IEPEYNCICHUE B KAYECTBE €r0 YJICHOB
(smuctunT 16.19). /lyig TPOCTOTHI pACCMOTPUM TOJIBKO JIBE OMIEPAIIAN: CIIO-
JKEHWE W BBIYUTAHUE.

Jinctuur 16.19

1 enum ArithmeticExpression{

2 // onepauua cnoxeHua

3 case addition(Int, Int)

4 // onepauuAa BblMUTaHUA

5 case substraction(Int, Int)
6

7

}
var expr = ArithmeticExpression.addition(10, 14) addition(16, 14)
ﬂaHHOB TepeyncjieHrne NMEET /[Ba 4JI€Ha, KaK 1 ITIOJIOKEHO B apI/I(pMeTI/I‘{e-
CKUX BbIpasKeHUAX: apudMeTndeckue omnepanuu B Swift — aro 6Gunapubie
OIl€paTophbl, TO €CTh OIIEPaTOPbI, IIPOBO/AIINE OIIEPAIINIO C IBYyM: OIlC-
paHaMu. B ¢Bs3M ¢ 9TUM Kaxkas U3 olepartuii MOKeT IIPUHUMATD /iBa
ACCOMMNPOBaHHBIX IMTapaMeTpa.

B pesynbrarte B nepeMeHHOI expr XpaHUTCS WieH Iepeyncienus Arithme-
ticExpression, onpeessoniuii apuMeTHIecKyto orepanio CI0KEHNUS.
OO0bsIBIEHHOE IIepeYrcIeHne He HeceT KaKOH-1160 (pyHKIIMOHAIbHOI
HArpy3ku B BallleM ITPUJIOJKECHUU. Ho BbI MOKeTE CO31aTh B €T0 Ipejeaax
METO/, KOTOprﬁ orpeiesisIeT HaAMMEHOBaHMEe YJIi€Ha 1 BO3BPAllla€T pe3yJib-
Tat janHoi onepaiuu (simctunr 16.20).

Jinctuur 16.20

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

11 }

12 }

13}

14 var expr = ArithmeticExpression.Addition(10, 14) Addition(10, 14)
15 expr.evaluate() 24

[Tpu BhI30Be MeTO/Ia evaluate () MPOUCXOIUT MMOUCK OINPEETEHHOTO
B JIAHHOM 9K3eMILJISIpe YjieHa repeducierus. /s aToro uciosib3yorces
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orepatopbl switch u self. /lajee, mocse TOro Kak 4jieH OnpeiesieH, MyTeM
CBSI3bIBAHUSI 3HAYEHU I BO3BPAIIAETCsI PE3YJIBTaT JaHHON apruMeTUUeCKO
oTieparuu.

Jauubiii crtocob paboTaeT MpoCTO 3aMeYaTETbHO, HO UMEET CEPHE3HOE
OTpaHWYeHNE: OH CITOCOOEH MOIETMPOBATD TOIBKO OIHOYPOBHEBBIE apuh-
MeTndeckue Buipaxkenus: 1 + 5,6 + 19 u 1. 1. B cutyanum, korma Bbipa-
JKeHue nuMeeT BiIoKeHHble Boipaxkenus: 1 + (5 —7),6 — 5+ 4 u . 1., Ham
MPHUJIETCS BBIYUCIATD KaXK/I0€ OT/IEIbHOE JIeHCTBUE C MCIIOJb30BAHIEM
COOCTBEHHOTO HK3EMILIISIPA.

[l pelenys aToii npobaeMbl He0OXOAUMO H0PaboTaTh IepeYrcaAeHIe
ArithmeticExpression Takum 00pa3oM, 4TOObI OHO JaBaJ0 BO3MOXK-
HOCTh CKJIAZIbIBATh HE TOJIKO 3HAUeHUs TUIa Int, HO M 3HAYEHMs THUIIA
ArithmeticExpression.

[Tonyyaercs, 4yTo nepevncaeHue, oMUChLIBaIONEe BbIPasKeHHE, T0JKHO
JIaBaTh BO3MOKHOCTD BBITTOJHSTE OMEPAIAU caMo ¢ cOO0M. JIaHHBINA Me-
XaHU3M PEATUIYETCS B PEKYPCUBHOM Nepeutcienuu. JIJst ToTo 4ToObI
Da3peITUTD YIeHAM MePEInCaeHus 0OPAIaThCsT K TOMY TTEPEUHCIEHHNIO,
HCIOJIb3YETCS KII0UEBOE CJI0BO indirect, KOTOpoe CTaBUTCS:

Q subo Tmepelr OIepaTopoM enum — B ITOM CJydae KaXK/bli WieH repe-
YUCTEHUS MOKET OOPATUTHCS K TAHHOMY TIePEUNCIEHHIO;

a 1mbo Tepea onnepaTopom case TOro 4jeHa, B KOTOpOM HeO6XOHI/IMO 06-
PATUTHCA K TIEPEYNCIICHUIO.

Ecau B kauecTBe acCOLMMPOBAHHBIX [1apAaMETPOB IIepPeYHCIeHNs YKa3bl-
BaTb 3HAYEHU TUIIA CAMOTO IlepedncaeHusa ArithmeticExpression, TO
BO3HUKAaET BOIIPOC: a I/l JKe XPAHUTD YMCJIa, HaJl KOTOPBIMU COBEPILAIOTCA
omnepanun? Takue uncia Takke HEOOXOAUMO XPAHUTD B CAMOM IIEPEUIC-
JIEHUH, B €I0 OT/IeIbHOM YJIeHe.

Pacemotpum nipumep u3 simctunra 16.21. B ranHoM npumepe BbIYUCIISIETCST
3HaueHue Boipakenust 20 + 10 — 34.

Jiuctunr 16.21
1 enum ArithmeticExpression {

2 // XpaHunuwe AnA onepaHaa

3 case number(Int)

4 indirect case addition(ArithmeticExpression,
ArithmeticExpression)

5 indirect case subtraction(ArithmeticExpression,
ArithmeticExpression)

6 func evaluate(expression: ArithmeticExpression? =
nil ) -> Int{

7 let expression = (expression == nil ? self : expression)

8 switch expression! {
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9 case .number( let value ):

10 return value

11 case .addition( let valueLeft, let valueRight ):

12 return self.evaluate( expression: valuelLeft ) +
self.evaluate( expression: valueRight )

13 case .subtraction( let valueLeft, let valueRight ):

14 return self.evaluate( expression: valuelLeft ) -
self.evaluate( expression: valueRight )

15 }

16 }

17 3}

18 var expr = ArithmeticExpression.addition( .number(20),
.subtraction( .number(10), .number(34) ) )
19 expr.evaluate() -4

3Jlech y TIepeurcJIeHust TIOSIBUJICS HOBBIN uiieH number. OH orpe/enser
11€JI0€ YUCJIO0 — OIlepaH/l JIJisl TIPoBe/ieHus onepaiiuu. /s dienos apud-
MEeTHYeCKUX OoTepanuii CIO0JIb30BAHO KJII0OUYeBOE CJIOBO indirect, mo-
3BOJIAIOIIEe IepeaTh 3HaueHue Tuila ArithmeticExpression B KauecTBe
ACCOIMMPOBAHHOIO ITapaMeTpa.

Metonm evaluate(expression:) IpUHUMAET Ha BXOJiEe ONMIIMOHAIBHOE
3HaveHue Thia ArithmeticExpression?. Oniponasn B JaHHOM cJydae 110-
3BOJIET BbI3BATh METO/, HE IlepeiaBast eMy 9K3EMILIAD, 13 KOTOPOT'o 3TOT
MeTo/ ObLJT BBI3BaH. B MPOTUBHOM CJIydae MOCJEAHsIS CTPOKA JUCTUHTA
BBITJIsIE]A OBl CIIEAYIOMIIM 00pa3oM:

expr.evaluate(expression: expr)

CorJiacurech, 4To CyIIeCTBYOINUI BAPUAHT 3HAUUTENLHO ya00Hee.

Ornieparop switch, MCTIOIB3Y s TPUHYAUTEIBbHOE U3BJICUCHUE, OTIPE/IETISIET,
KaKOM uJieH [lepeyucsenns lepejat, 1 Bo3BpaliaeT COOTBETCTBYIOlee
3HaYeHMeE.

B pesyJiibrare mantoe nepedncaeHye mo3BoJsieT CMOAEINPOBATh JH00YIO
oTieparuio, B KOTOPOIi IIPUCYTCTBYIOT OTIEPATOPbI CJIOKEHUS] U BBIYUTAHUSI.

[Mepeuncienus: B Swift MoliHee, yeM aHaJIOTHYHBIC MEXaHU3MbI B IPYTHX
s3bIKaX MMPOTPaAMMUPOBaHUs. Bbl MOkeTe cO371aBaTh CBOMCTBA U METO/IbI,
MIPUMEHATb K HUM PACIIUPEeHUs U ITPOTOKOJIBI, a TaKXKe JeJaTh MHOTOe
npyroe. O60 BceM 9TOM MbI BCKOPE TOTOBOPHUM.

3apaHue

[omummTe nepeunciaenue ArithmeticExpression Takum 06pa30M,
4TOOBI OHO MOTJIO PEaJN30BaTh JI000€ BBIPAKEHME C HCIOIb30-
BaHMEM OIIE€PAIii CIOKEHUST, BBIUMTAHM, YMHOKEHUS, JeJCHUST
U BO3BEJICHUS B CTEIICHb.



CTpyKTYypbl

[TepeunciieHust — 5TO BXOJAHON GUIIET B pazpaboTKy MOTPSACAIONIIX MTPHU-
Jokerwit. Terepb PUIILIIO BPEMs TIO3HAKOMUTBCS € elite GoJiee (DYHKITIO-
HAJTbHBIMU ¥ MHTEPECHBIMU KOHCTPYKITUSIMU — CTPYKTYPaMU.

He ynusasiiTech, HO BBl y’Ke JaBHO UCIIOJb3yeTe CTPYKTYPHI IIPU Ha-
mcaHuu cBoero Koja. [Ipasja, BCce UCTIONb30BAHHbBIE CTPYKTYPBI ObLIN
peasin3oBaHbl pazpadboTurikaMu Swift. Bee yHmaMeHTaIbHbBIE THITHI IaH-
HBIX — KOJUJIEKITUU — 3TO CTPYKTYPbl. CTPYKTYPBI B HEKOTOPOU CTETleHn
TTOXO0JKH Ha MepevyrcjeHnsa 1 BO MHOTOM CXO/IHBI C KjlaCCaMU (C HMMU MbI
MTO3HAKOMUMCS B CKOPOM BPEMEHN ).

17.1. CuHTaKcUC 06bABNEHUS CTPYKTYP

[TpeacraBuM 3a1auy, B KOTOPOH HEOOXOANMO OITUCATh UTPOKA B [IIAXMATBI.
Tpebyercst peann3oBath GYHKIIUOHAI, TO3BOJISTIONINIT /7T PA3TIMYHBIX JI0-
JIell CO3/1aBaTh pa3inuHble XpaHUIUIIA ([lepeMeHHbIE) U PaboTaTh ¢ HUMU
HE3aBHCHMO JIPYT OT ApyTa. [Ipu 9TOM MOKEH MTPEIOCTABIATHCS YIOOHBIT
JIOCTYT K JAaHHBIM B 9TUX XPaHUIUIIAX.

Jlitst periieHust 9TO# 3a7la4l MOKHO HCIIOJIb30BATh KOPTEXKHU U XPAHUTD
B TIIEPEMEHHOI UMt 1 KosinuecTBO mobe urpoka (smctunr 17.1). Tocryn
K 3HAUEHUSIM GY/IET OCYTIECTBISITHCS YePE3 SIEMEHTHI KOPTEsKa.

Jiuctunur 17.1
1 var playerInChess = (name: "Bacunuit", wins: 10)

JlaHHbBIN C1I0CO0, KOHEYHO, PEIaeT MOCTABJIEHHYIO 3ajlauy, HO €CJIH Tpe-
GyeTcst yIUTHIBATD GOJTBIIIOE KOJMYECTBO PA3HOPOAHBIX XapaKTEPUCTHUK,
TO KOPTEKM CTAHYT Yepecuyyp CJIOKHBIMU. A YK KaK 3allOMHUTD, Kakue
XapaKTePUCTUKU KaK HAa3bIBAIOTCS, 4 TPOCTO HE TIPEICTABJIAIO.

Co0TBETCTBEHHO, HAM HY’KEH MEXaHU3M, CJIYIKAIIUN CBOETO pojia HabopoM

IIpaBWJI, B KOTOPOM 6y£[yT OITNCaHbl BCE BO3SMOJKHbIE ITapaMETPbI (I/IX NMeEHa
1 TUIIbI I[aHHbIX).
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CTpYKTYpbI Kak pa3 U sIBJSAIOTCS JAHHBIM MEXaHU3MOM, [103BOJISIIOIUM
CO3/1aTh «CKeJleT», OIIUChIBAIOMUI HeKylo cyumunocTs. Hanpumep, crpyx-
Typa Int OIMUChIBAET CYIHOCTD «II€JI0€ YMCTIO».

CUHTAKCUC

struct UmMaCTpykTypbl {
// cBOWCTBA U MeTOAbl CTPYKTYpbl

}

CTpYKTypbl 06BABAIOTCSA C MOMOLLBIO OrnepaTopa struct, 3a KOTOpLIM ClieayeT MMs Co-
3/1aBaeMON CTPYKTypbl. TpeboBaHWsi K MMEHW MPeabsBASOTCA TOYHO Takue Xe, Kak
1 K UMEHM NEpEeUncIEHnIn: OHO AO/HKHO MUCATLCS B BEPXHEM CTUIE KaMesKelC.

Teso cTpyKTypbl 3aKjI04aeTcs B (DUrypHbIe CKOOKK ¥ MOKET COAEePKaTh
METO/[bL 1 CBOMCTBA.

MPUMEYAHMUE O6bsiBnsis CTPYKTYPY, Bbl ONpeaensieTe HoBbIA TUM AaHHbIX.

OGBIBUM CTPYKTYPY, KOTOPast OY/IET OMUCHIBATH CYIIIHOCTh «UTPOK B IIaX-
MaTely (sguctunr 17.2).

Jinctuur 17.2

1 struct PlayerInChess {}
2 var oleg: PlayerInChess

Tax kak cTpykTypa PlayerInChess SBJISI€TCS THUIIOM JaHHBIX, TO MOXKHO
00BSIBUTE HOBOE XpaHUHIIe (MepeMEeHHYI0 ) TaHHOTO TUTIA.

17.2. CBOWNCTBa B CTPYKTypax
Ob6bsBneEHNE CBONCTB

B nacrosiiiiee BpeMs co3iannasi CTpyKTypa PlayerInChess 1mycTa, TO €CTh
OHA HE OTMCHIBAET KaKue-T100 XapaKTEePUCTUKU UTPOKa. J[obaBuM 1Ba
CBOICTBA B COOTBETCTBUM C TTOKA3aHHBIM paHee KopTexeM (simctuar 17.3).

MPUMEYAHUE CBOICTBO — 3TO XapaKTEPUCTMKA CYLIHOCTM, KOTOPYK OMMCbIBAET
CTPYKTYpa. OHO MOXET 6bITb MEPEMEHHON MUSIM KOHCTAHTOMN 1 06BABNSETCS B TENE CTPYK-

Typbil:

struct UmMACTpYKTYpbI{
var cBoucTBol: Tun[aHHbIX
let cBoicTBO2: TuNAaHHbIX
/] ...

}

KO/MMYeCTBO CBOWCTB B CTPYKTYpPE HEOrpaHUUEHHO.



naBa 17 e CTpyKTypbl 243

[Tpu usyyenun Swift Mbl yske HEOAHOKPATHO BCTPEYAIICH CO CBOMCTBAMIL

Jiuctmur 17.3

1 struct PlayerInChess {
2 var name: String
3 var wins: UInt
4}

CgoiicTBa name 1 wins XapaKkTepU3YIOT UMST M KOJTHYECTBO MOOE UTPOKA
B IIaXMaThL.

CTpyKTYPpBbI, TaK ke KaK 1 [IepedyncaeHnd, UMeIOT BCTPOCHHBII MHUIIUAJIU -
3aTOp init, KOTOPBIL He Tpedyercs 00bABIATD, JlaHHBIIT HHUIIMATU3ATOD
MPUHUMAET Ha BXOJIe 3HAUEHUS BCEX CBONCTB CTPYKTYPBHI, TPOUZBOIUT X
WHUIMATU3AIIIO U CO3/IAeT 9K3EMILIAP CTPYKTYpbI (JucTuHr 17.4).

JNuctuur 17.4
1 var oleg = PlayerInChess(name: "Oner", wins: 32)

B pesyabrare co3maercs HOBBIN 9K3eMILISIP CTPYKTYPHI PlayerInChess,
CoJIepKalnii CBOWCTBA C ONPe/IeJIEeHHBIMU 3HAUECHUSIMH.

BHUMAHME 3HaueHusi CBOWCTB 06s13aTefIbHO [AO/MKHbLI BbiTb onpeaeneHbl. MMpony-
CTUTb No6oe U3 HUX HeponycTumo! Ecnm 3HaueHue kakoro-nnbo U3 CBOUCTB He Gyaet
ykaszaHo, Xcode coobwmT 06 owwmbke.

3HayeHuMs1 CBOMCTB MO YMOYaHUIO

JL1s1 cBOICTB MOKHO 3a/1aBaTh 3HaYeHue 1o ymosdanuio. [Ipu aTom Swift
ABTOMATHYECKH CO3/[AeT HOBBII HHUITHAIN3ATOP, KOTOPBII [TO3BOJISIET CO-
3/[aBaTh 9K3eMILISAD Oe3 yKazaH!st 3HaUeHWIA CBOIICTB. BbI cMOsKeTe yBUIETh
JNAHHBIA MHUIUAIM3aTOP B OKHE aBTOAOIOJHEHNS BO BPEMS CO3JaHUsI
ak3emiusipa (puc. 17.1).

Ha puc. 17.1 u306paskeHbI [Ba PA3HBIX MHUIMATI3ATOPA, JOCTYITHBIX TIPU

CO3/IaHWN 9K3EMILISIPA: OJIUH He TPeOyeT YKa3bIBaTh 3HAYEHVSI CBOWCTB,
MOCKOJIBKY UCIIOJIb3YeT UX 3HAUEHUS 110 YMOJIYaHWIO, APYToii, HA0GOPOT,

var maks = PlayerInChess(name: String, wins: Int)
PlayerInChess () |

M PlayerInChess (name: String, wins:

Puc. 17.1. [IBa unumanmsaTopa B OKHe aBTOAOMO/THEHUS
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TpebyeT yKasaTh 9TH 3HaYeHus. MHuInainsatop, KOTopelii He Tpebyer
YKa3bIBaTh KaKMe-TNO0 3HAUCHYIST, HA3BIBACTCS MYCMbIM UHUUUAIUIAMOPOM.

3HAUCHUS TI0 YMOJYAHUIO YKA3bIBAIOTCST BMECTE ¢ OOBSIBJICHHEM CBOWCTB
TOYHO TaK K€, KaK BbI yKa3blBaeTe 3HAUCHUE 000 TIePEMEHHON UJTH KOH-
cTauTbl. [Ipu 9TOM eciiu BbI pElnin 1aTh 3HAYeHUEe TI0 YMOJTUYAHUIO XOTS
ObI OTHOMY CBOJICTBY, TO JIOJIKHBI YKA3bIBATh €TI0 U JIJIST BCEX OCTATbHBIX
cBOiiCTB. SWift 03BOJIsIET OTIPEETSITH 3HAYEHMSI TT0 YMOJTYAHUIO JIAIITD JIJIST
HEKOTOPBIX CBOUCTB TOJIBKO B CJIydae CO3aHusT COOCTBEHHOTO WHUIIAJIH-
3atopa. O6 9TOM MbI TOTOBOPKM 4yTh MOZKE.

OG6DbsIBUM 3HAYEHUS TTO YMOJTYAHUIO LTSI CTPYKTYPBI PlayerInChess (Jic-
tunr 17.5).

Jiuctmur 17.5

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 9K3eMILIAP CTPYKTYPbI PlayerInChess. Eciau
JUTST CO3/TAHMST 9K3EMILISIPA BRIOWPAETCST MTyCTOM MHUITMATIN3ATOP, TapaMeT-
paM name 1 wins MPUCBAMBAIOTCS UX 3HAYEHUST TTO YMOJIAHUIO.

17.3. CTpyKTypa KaK NpoCTPaHCTBO MMEH

CrpykTypa 06pasyeT OTIeqbHOE TIPOCTPAHCTBO UMEH, TI0ITOMY JIJISI IOCTY-
Ia K 3IeMEHTaM TOTO MPOCTPAHCTBA UMEH HEOOXOINMO B ITEPBYIO OUEPE/Ih
HOJIYYUTD JIOCTYII K CAMOMY IIPOCTPAHCTBY.

B nipeppiymem mpumepe Oblia co31aHa CTPYKTypa PlayerInChess C AByMA
cBoticTBamMu. Kaxktoe u3 cBONCTB MMeeT HEKOTOPOE 3HAUCHIE, HO OT HUX He
OylleT HUKAKOTO TOJIK, €CJIU HE OIMCATh MEXaHU3MBbI JOCTYTA K TAHHBIM
CBOMCTBaM.

[ocTyt K a71IeMeHTaM CTPYKTYP MPOUCXOAUT C MOMOIIBIO DK3EMILISIPOB
JAHHOU cTPYKTYPbI (suctunr 17.6).

JNinctuur 17.6

struct PlayerInChess {
var name: String = "Wrpok"
var wins: UInt = @

¥
var oleg = PlayerInChess( )

uhwWNR
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6 // pocTyn K CBOWCTBY
7 oleg.name Uzpok

JlaHHbBII c110c06 JIOCTyIIa obecriednBaeT He TOJILKO YTeHNe, HO U U3MEHEeHUe
3HAUEHUS CBOMCTBA 9K3EMILJIIpa CTPYKTYPHI (suctwaT 17.7).

Jinctuur 17.7

1 var ilya = PlayerInChess(name: "Wnba", wins: 32)
2 ilya.wins 32

3 ilya.wins = 33 33

4 ilya.wins 33

BHUMAHME Ecnn CBOMCTBO CTPYKTYpPbl WM €€ 3K3eMMAAP YKa3aHbl Kak KOHCTaHTa
(let), npn nonbITke M3MEHeHNs! 3HaYeHWsi CBOMCTBa Xcode coobwmT 06 owwmnbke.

17.4. CobCTBEHHbIE MHULMANU3ATOPDI

NanmmannsaTop — 9TO CIEIUaIbHBIA METO/I, KOTOPBIH HOCUT UM init.
Ecaun Bac He ycTpamBaioT MHUIMAJIN3ATOPDI, KOTOPble CO3AI0TCA /1
CTPYKTYP aBTOMATHUYECKHU, BBl HMEETE BO3MOKHOCTH Pa3zpaboTars cod-
CTBEHHBIE.

BHUMAHMUE ABTOMaTM4YeCKM CO34aHHbIE MHULMANN3ATOPbl YAANSOTCA Npu obbsiBne-
HWMM NepPBOro CO6CTBEHHOIO MHMLUManMU3aTopa.

BaMm Heo6X0IMMO TIOCTOSTHHO MPUEPKUBATLCS TIPABUJIA: «BCE CBOMCTRA
CTPYKTYPBbI IOJKHBI UMETb 3HaueHMs1». Bbl MoskeTe co3/1aTh MHUITMAIN3ATOP,
KOTOPBIN MPUHNMAET B KaUeCTBE BXOIHOTO MTapaMeTpa 3HAYeHU He 7T BCeX
CBOWCTB, TOT/IAa OCTATILHBIM CBOHCTBAM JOJKHBI GBITh HA3HAYEHBI 3HAYCHUS
JiO0 BHYTPU JAHHOTO MHUIMATIN3ATOPA, JTHO0 Yepe3 3HAYEHSI T10 YMOJIYa-
0. HecMOTpsT Ha TO 9TO MHUIIHATIM3ATOP — METOJI, OH 00BsIBIsIETCST €3
HCIIOJIb30BaHNUS KJII0UeBOro ciosa func. IIpu aTom o/iHa cTpyKTYypa MOXKET
cojiepKaTh IIPOU3BOJIBHOE KOJIMYECTBO MHUITNATIN3ATOPOB, KaXkK/IbII U3 KO-
TOPBIX JIOJKEH UMETh YHUKAIBHBINA HAOOP BXOIHBIX TaPAMETPOB.

Cozanm THATUAIN3ATOP IS CTPYKTYPBI PlayerInChess, KOTOPBI TIPH-
HUMaeT 3HaYeHNe TOJIbKO /I cBolicTBa name (snctunr 17.8).

Jinctuur 17.8

1 struct PlayerInChess {
2 var name: String

3 var wins: UInt = ©
4 init(name: String){
5 self.name = name
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6 }

7}

8 var oleg = PlayerInChess(name: "Oner")

Kax BBl MOeTe BUIETh, HAMU ObLI pa3pa6OTaH TaKOU MHUIIMAJIN3ATOP,
TIOCJIE€ MCITIOJIb30BAaHUA KOTOPOTO BCE CBOICTBA IK3eMILIApPa 6yﬂyT NMETDb
3Ha4Y€HUs, HCCMOTPA Ha TO YTO 3HAYECHUS 110 YMOJYaHUIO 3a/laHbl HE /1JIA
Bcex cBOUCTB. IIpu co3manuu HOBOTO aK3eMILIAPa BaM 6yz[eT JIIOCTYIIeH
TOJIBKO paSpa6OTaHHbIﬁ BaMU1 MHUTIUAJIN3AaTOP. B nero TrepemaeTcda 3Have-
HUE I1apaMeTpa name.

Joctym K CBOMCTBAM 9K3eMILJISApa [/ X U3MEHEHUS OCYIIeCTBISAETC
C IIOMOIIIBIO oTlepaTopa self.

CBOIICTBO wins UMeeT 3HaUeHHNE 110 YMOJYAHUIO, OHO TTPUCBANBAETCSI JaH-
HOMY CBOHCTBY aBTOMaTHYECKU.

HOMHI/ITG, 4YTO CO3/1aBaTb coOCTBeHHbIe MHUINAJIN3aTOPbI AJIA CTPYKTYD
HE O6H33T€JII)HO, TaK KaK OHH YK€ UMCIOT BCTPOEHHbIEC MHUIINAJIN3aTOPbI.

BHUMAHME [10BTOpIO: €Cn 3K3eMMAsp CTPYKTYPbl XPaHUTCS B KOHCTaHTe, Moanu-
Kauusi ero CBOMCTB HEBO3MOXHA. ECnu ke OH XpaHWTCS B MepeMeHHON, TO BO3MOXHA
MoandUKaLms TeX CBOMCTB, KOTOpbIe 06bSIBMEHbI C MOMOLLbLIO onepaTopa var.

BHUMAHME CrpyKTypbl — 3TO TUMbI-3HaveHus. [py nepeaade sk3emMnnspa CTpyKTy-
pbl OT OAHOrO NapameTpa B APYrol MPOUCXOAWT ero KonuposaHue. B cneaytoLiem npu-
Mepe CO3Aa0TCsl ABa HE3aBMUCHMMbIX IK3EMMIsipa OAHON W TOM e CTPYKTYpbI:

var olegMuhin = PlayerInChess(name: "Oner")
var oleglLapin = olegMuhin

3apaHue

1. OO6baBure nepeuncienne Color, COAEPIKAILEE YIEHDI, OIUChI-
BaIOIe BO3MOJKHBIE 1IBETA MIAXMATHBIX (puryp. YaeHsr nepe-
YNCJIEHUS TOJDKHBI UMETh CBA3aHHbIE 3HAUCHUS.

2. OObsBuTe TIepeuncierre ChessFigures, copepskaliee BCe BO3-
MOZKHBIE THITBI THAXMATHBIX (hUryp. YJIeHbI IepeuncIeHIS JTOJK-
HbI UMETb CBSA3aHHbIE 3HAUEHIS.

3. OO6bsiBUTE CTPYKTYPY Chessmen, OMUCHIBAIOIIYIO MAXMATHYTO (DU~
Typy. DTa CTPYKTYpa AOJKHA COIEPIKATD CAEIYIONIIE CBOHCTBA:
tut purypst (Tui ChessFigures), et duryps! (Tui Color),
KOOPAIMHATBI HA UTPOBOII II0MmaziKe (TUl (String, UInt)?).
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4. llomymaiite, TOueMy KOOPAWHATHI (GUTYPBI YKA3aHBI B BUJIE OII-
nuoHasa? Ilpuunna B ToM, 4TO hUTrypa MOKET HAXOAUTHC Ha
MUIPOBOM ILIOIIAAKE, a MOXKET ObITh yOpaHa ¢ Hee (MM elle He
pas3melneHa Ha Heil).

5. B crpykrype Chessmen co3naiite HHUITHATA3ATOD, KOTOPBII TPH-
HUMaeT 3HAaYEeHUS [IJIs1 CBOVMCTB «TUIT» U <I[BET»>. KOOpAMHATHI 110
YMOJTYAHUIO JOJKHBI yCTaHABINBATHCA B nil.

17.5. MeToabl B CTPYKTYpax

Ob6bsaBneHne MeToaoB

[ToMuMO CBOHCTB, CTPYKTYPBI, KaK U MEPEINCICHNS, MOTYT CO/IEPKATh
MeTo/bl. CHHTaKCHC OOBABICHUSI METOIOB B CTPYKTYPAX aHATOTHYECH
00ObSIBIIEHUIO METO/IOB B Iiepeuncaerusax. OHu, Kak 1 0ObdHble (DYHKIIH,
MOTYT IPUHUMATh BXOJHBIE apaMeTpsbl. J{Jist oCcTyIa K COOCTBEHHBIM
CBOMCTBAM CTPYKTYPBI HCIIOJIb3YyeTCs oliepaTop self.

Harmiiiem MeTO/I, KOTOPBIiT BBIBOJIUT CITPABOYHYIO HH(DOPMAIIUIO 00 UTPOKE
B IIaXMaThl HAa KOHCOJIb (JucTuHr 17.9).

Jiuctmur 17.9

1 struct PlayerInChess {

2 var name: String

3 var wins: UInt

4 func description(){

5 print("Urpok \(self.name) umeeT \(self.wins) nobes")
6 }

7}

8

9

var oleg = PlayerInChess(name: "Oner", wins: 15)
oleg.description()

Koncous:
Urpok Oner umeeT 15 nobep

N3meHstowme metoabl

[To ymosruanuio MeTo/Ibl CTPYKTYP, KPOME HHUIMAIN3ATOPOB, HE MOTYT U3-
MEHSITh 3HAUEHUST CBOUCTB, OOBSIBJIEHHBIE B TEX JKE CAMBIX CTPYKTypax. Jluist
TOro 4T00OBI OGOUTH JaHHOE OTPaHUYEHNUE, TIePell UMeHeM 00bsBIISIEMOTO
MeTo/1a HeoHXOMMO YKa3aTh MoaupuKaTop mutating.
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Co3paum MeTO/I, KOTOPBIiT He UMeEeT OTPAaHIYEHUI Ha I3MEHEeHUe CBOIICTB
9K3EMILISIPA CTPYKTYPhL. Harpumep, eciii BOSHUKHET HEOOXOMMOCTD 13-
MEHEHUsT KOJMYeCTBA TO0el NTPOKA B MTAXMATHI, MOKHO CO3/aTh METOI,
peanuaytomuii fanubiii hyHkimonan (uctuar 17.10).

Jinctmur 17.10

1 struct PlayerInChess {

2 var name: String

3 var wins: UInt

4 // meToA, W3MEHSAWWWA 3HAYeHue CBOWCTBA wins
5 mutating func addWins( countOfWins: UInt ){
6 self.wins += countOfWins

7

8

}
¥
9 var oleg = PlayerInChess(name: "Oner", wins: 15)
10 oleg.wins
11 oleg.addWins(3)
12 oleg.wins

BHUMAHME CTpyKTypa MOXET M3MEHSITb 3HAUYeHWsl CBOWCTB TOMbKO B TOM CIly4ae,
€C/NY 3K3eMMASP CTPYKTYPbl XPaHUTCS B NEPEMEHHOIA.

3apaHue

1. B crpykrypy Chessmen nobaBbre MeTO setCoordinates
(char:num: ), TTO3BOJISAIONINIT YCTAHOBUTH HOBbIE KOOPIUHATHI
urypsr.

2. B crpykrypy Chessmen go6aBbre MeTo kill (), TIO3BOJISTIONIHIT
y6parb hurypy ¢ UrpoBoii mIomaaKy (OCTaBUTh KOOPAMHATHI
Bnil).

3. Cospnaiite purypy «besbiii cioH». YcTaHOBUTE €€ KOOPAMHATHI
Kak Al, mocsie uero yoepute (hurypy ¢ UTpOBOM MLTOIMIAIKH.



Knaccobl

Kiacest siBastiorest nanbosiee hyHKINOHAIBHBIMUA KOHCTPYKITMSIMU B Pa3-
pabotke npuioxkeHuil. JlaHHAsI TJIaBa MPU3BaHa O3HAKOMUTD BAaC C UX
3aMedaTebHBIMI BO3MOKHOCTSIMU. Ec/ii BBl paHee pa3padaTbiBaji MPH-
JIO)KEHUS Ha JPYTUX SA3bIKaX IPOrpaMMUPOBAHUS, TO, BO3MOXKHO, YK€
OCBe/IOMJIEHbBI O KJaccax. B aToM ciydyae MMeoNuiics: ONbIT ITPUTOATCS
BaM IIPU UX U3ydYeHNH B Swift.

Kiaccnr HOI[O6HI:>I CTPYKTYpaM, HO UX OTJIMYAIOT HECKOJIbKO KJ/IIOYEBbIX
MOMEHTOB.

a

a

Tun. Kinacc — aT0 TUII-CcChlIKA. DKIEMIISAPBI KIacca MepeaaroTcs 1o
CCBITIKE, 2 He KOMMPOBAHNEM.

N3meHnsaeMocThb. IK3EMILIAP Klacca MOKET U3MEHSATD 3HAYEHHS CBOMX
CBOMCTB, OOBABJICHHBIX Kak TlepeMeHHas (var), Jaske ecid 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 kiacca MOTYT ObITh B OTHOIIEHUH «CYITEPKIACC—
cybOkmace» apyr K apyry. IIpu atom, B oTsinane ot Habopos (sets), e
cynepHabop BKJIIOUAeT Bee dJIeMeHThl CyOHabopa, 31ech CUTyalus 06-
parHas: cyOKIace HACJEMyeT U BKII0YaeT B cebst BCe XapaKTepuCTUKN
(CBOMCTBA M METOIBI) CYTIEPKIACCA U MOKET OBITh TOTIOTHUTENBHO Pac-
muper. O6 orpaHUYEHUAX, CBS3AHHBIX € HACTEIOBAHNEM, PACCKA3aHO
B COOTBETCTBYIOIIEH IIaBe.

Muunuamizatopsl. Kiace mMeeT TOIBKO TyCTON BCTPOCHHBIN MHUTTHA-
Ju3aTop init(){}, KOTOpBI He TpebyeT mepeaayr 3HaYeHUsT BXOAHBIX
MapaMeTpoB JIJIs1 UX YCTAaHOBKU B CBOIMCTBA.

JMeununuanusaTopsl. Swift 1o3BoJseT co3aaTh AeMHUIMATN3aTOP —
CTIETIMAJIBHBIN METOJI, KOTOPBII aBTOMATHYECKU BBI3BIBACTCS MPH YA~
JIEHUU 9K3eMILJIsIpa Kjacca.
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Q IIpuBeaenue TMIOB. B 11poliecce BbINIOJHEHMS IPOIPAMMBI BbI MOKETE
IIPOBEPUTDH IK3EMILJISIP KJIacca Ha COOTBETCTBHE OIPe/leJIeHHOMY THITY
JIAHHDIX.

Ka)KIIaH 13 ocobennocrei JICTaJIbHO p3.361/lpaeTCH B KHUT®E.

[Tpu MoenupoBaHuM JIOOOH CYNTHOCTH BaM HEOOXOIUMO HAYUIUTHCSI
[PaBUIILHO BBIOKPATH TPEGYEMYIO JIUIS €€ PeaTi3aliii KOHCTPYKIIUIO: Tiepe-
YUCJeHe TN KOJJIEKITNIO, CTPYKTYPY, KJIacc MU TPOCTO KopTexk. Uem
GoJIbIITe BpPEMEHY BbI Oy/IeTe TPATUTDh Ha PEaTU3aINio Pa3INIHBIX Hjel,
TeM OOJIBIINHN OTIBIT HAKOIIUTE.

18.1. CMHTaKCUC KnaccoB

OO6nbsiBiieHNE Klacca OY€HD TIOXO0KE Ha 00DbsIBIEHIE CTPYKTYPbI U mepe-
yucsenus. VckiodeneM sBJgeTcs UCII0JIb3yeMoe KII0UeBOe CJI0BO.

CUHTAKCUC

class WmsKnacca {
// cBoMCTBa U MeToAbl Kjacca

}

Knaccbl 06bABNSIOTCS C MOMOLLbIO KOYEBOro C/10Ba class, 3a KOTOpbIM CrneayeT UMs co-
3aaBaeMoro knacca. Mims knacca Jo/MKHO BbITb HAaNMCaHO B BEPXHEM Kamesnkelic-ctune.

Teno knacca 3akoyaeTcst B huUrypHble CKOBKM 1 MOXET coaepXkaTb METOAbI 1 CBOI‘/IICTBa,
a TaKXXe apyrue aneMeHTbl, C KOTOPbIMU Mbl €lle HE 3HaKOMbI.

MPUMEYAHUE B MoOMeHT 06bsIBNEHUSI HOBOIO K/lacca, Kak 1 npu obbsiBneHun nepe-
YUCTIEHUS UM CTPYKTYPbI, B MPOrpamMMe CO3AaeTCst HOBbIA TUM AaHHbIX.

18.2. CBoMCTBa K/1accoB

[Tepeiinem k mpakTHYeCKOW cTOPOHE M3ydyeHHUs KJjaccoB. Kiacc, kak
U CTPYKTYPA, MOKET TIPEIOCTABIISITH MEXaHU3MBI JIJIsT OTTHCAHUST HEKOTOPOI
CYIIHOCTU. DTa CYNTHOCTH OOBIYHO 00/IA/IAET PSIIOM XaPaKTEPUCTHK, BbI-
PaKEHHBIX B KJIacce B BUJIE ¢g8olicms Kiacca. CBOMCTBA MOTYT ITPUHUMATD
3HAYEHHUsI B COOTBETCTBUU C OINPEIEJEHHBIMU B KJIACCE TUITAMU JTAHHBIX.
Tax:ke Ut HUX MOTYT ObITh YKa3aHbI 3HAUCHUST 10 YMOJTYAHUIO,

Kak ormeuasoch paHee, K1acC UMeeT OJTMH BCTPOCHHBIH MHUITAIN3ATOP,
KOTOPBIN SABJISETCA MYCTBIM. Eciin y CTPYKTYpbl MHUIIMAJINU3ATOP TeHe-
pUpYyeTCsl aBTOMATUYECKU BMECTe C U3BMEHEHNEM COCTaBa ee CBOWCTB, TO
y KJ1acca JIIsT yCTAaHOBKY 3HAYEHUH CBOHICTB TpebyeTcst pazpabaThiBaTh
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MHIMATTM3aTOPBI caMoCcTodTesIbHO. [Ipu co3nannm ak3eMIIsgpa Kiacca Kax-
JI0€ CBOICTBO 0JIKHO MMETh OIIPe/ieIeHHOe 3HaueHe, a J11060€e CBOMCTBO,
JITST KOTOPOTO HE YKa3aHO 3HAUYEHUE 10 YMOJYAHWIO, IOJIKHO TI0JyYaTh
3HAUEHME C IOMOIIBIO Pa3padOTaAHHOIO BaMU MHIIIMAIN3aTOPA.

[Ipu BbIIOTHEHUM 3a/IaHUI B TIPEABIYIIUX TJIaBaX MbI OMUCBIBAJIN CYIIL-
HOCTb «IIaxMaTHasg (hUTrypay BHAUATE C TOMOIIIBIO IIepedncyeHms Chessmen,
a MOTOM C TIOMOIIBIO CTPYKTYPBI Chessmen. Vcrmosib3oBanue Kiaacca st
MOZIEJIMPOBAHUS IIAXMATHOM (DUTYPBI TIPEIIIOYTUTE/IbHEE B TIEPBYIO OUepe/ib
B CBSI3H C TEM, UTO KasK/[ast OT/Ie/IbHAsI (PUrypa — 9TO YHUKATIBHBII 0OBEKT CO
CBOMMM XapakTepuctukamu. Ero MogmuKaIms B mporpamMMe ¢ UCTI0JIb30Ba-
HIEM CCBIJIOK (@ KJIACC — ATO TUII-CChIIIKA) 3HAYMTEIBHO YIPOCTUT PabOTY.

VY mraxMatHOU GUrypbl MOKHO BBIIETUTD CJAEAYIONIIT HaOOp XapaKTepu-
CTUK:

Q Tun Gurypsr;
Q 1uBet GUTYpH;
O KOOP/JMHATHI HA UTPOBOM ITOJIE.

JIOTIOTHUTETHHO MbI Gy/IeM COXPaHIATh CUMBOJI, COOTBETCTBYIONIMI MIax-
matHoii purype. B Unicode cymiectByer Habop CUMBOJIOB, KasKIblil 13 KO-
TOPBIX U300PaKAET OTAEIBHYIO (DUTYPY ONPEIENEHHOTO 1IBeTa. Bbl MOKeTE
CaMOCTOSITEJIbHO HaiiTh ux B lHTepHeTe.

KoopanHaTsl OCIyKAT HE TOJIBKO JIJIst TOTO, YTOObI OTPEIETUTH MECTOIIO-
JosKeHne (UTYPHI Ha MTAXMATHON TOCKe, HO 1 BOOOTIE JIJIsT OTIPEe/IeIEH ST
taxra ee mpucyrctBust. Eciu dhurypa ybuta uiv ere He BLICTABJIEHA, TO
3HaYeHNe KOOPAMHAT JI0JKHO OTCYTCTBOBATD (nil).

He sa6biBaiiTe: Tak Kak CyLIeCTBYIOT CBOICTBa, HEOOXOIUM MHUIUAIN3A-
top (;mctuHT 18.1).

JNiuctmur 18.1

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 }

12 var kingWhite = Chessman(type: "king", color: "white", figure:

&)
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Kaxknag ns xapakrtepucTuk (purypol BbIpaskeHa B OT/I€JILHOM CBOWCTBE
KJ1acca. Tull 1aHHBIX CBOMCTBA coordinate ABJSETCS ONMITMOHATHLHBIM
KOpTexReM. DTO CBS3aHO € TeM, 9TO (hUrypa MOsKeT ObITh yOpaHa ¢ HTPOBOTO
nosist. KoopanHaTs! (hUrypsl 3a1a10TCSI ¢ TIOMOIIBIO CTPOKH U IHICIA.

B paspaboTaHHOM WHUIIMAJIU3aTOPE YKa3aHbl BXOJAHbBIE apIyMEHTHI,
3HAYEHUS KOTOPBIX UCIOJIb3YIOTCS B KaueCcTBe 3HaUeHUI CBOMCTB 3K-
3eMILIApa.

B pesyJibrare MbI TTOJYYUITH 9K3EMILISIP KJIacca, OMUCHIBAIOIIII (hUTYPY
«Dbesmprit koposby. Durypa erie He MMeET KOOPIUHAT, & 3HAYUT, HE BBICTAB-
JieHa Ha UTPOBOE T10J1e (ee KOOPANHATHI PAaBHbBI nil).

JIJIst KasKIOTO M3 CBOWCTB type M color MOXET OBITh CO3/IaH CITHCOK BO3-
MOJKHBIX 3HaUeHUN. B CBsI3M ¢ 9TUM HEOOXOMMMO OTIPEIe/UTh /IBA Tepe-
YUCJICHUS: OJTHO JIJIS OTTMCAHUS TUTIOB TMAaXMAaTHBIX (PUTYD, APYTOE s
onmcanus ux npera (auctuHr 18.2). Cosnanubie epedynciaeHns 10K-
HBI HATH MECTO B Ka4eCTBE TUIIOB COOTBETCTBYIONINX CBOMCTB KJjacca
Chessman. He 3a0biBaiiTe, 4TO U BXOJHBIEC apTYMEHTHI HHUITHATH3ATOPA
TOJIKHBI M3MEHUTBCST COOTBETCTBYIONTIM 00PA30M.

Jiuctmur 18.2

1 // Tvnel uryp

2 enum ChessmanType {
case king

case castle
case bishop
case pawn

case knight
case queen

VWoONGOOUAW

}
10 // uBeTa ¢uryp
11 enum ChessmanColor {

12 case black

13 case white

14

15 class Chessman {

16 let type: ChessmanType

17 let color: ChessmanColor

18 var coordinates: (String, Int)? = nil

19 let figureSymbol: Character

20 init(type: ChessmanType, color: ChessmanColor, 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 MOAEJM MIAXMAaTHON (DUIYPbI HEOOXOAMMO TIepe-
JlaBaTh 3Ha4eHUd TUIIOB ChessmanType 1 ChessmanColor BMecTO String.

COS[[aHHbIe JIOTIOJTHUTEJJIbHBIC CBA3U obecreunBaioT KOPPEKTHOCTDb BBOZa
JaHHBIX TTPU CO3JaHNN SK3EMILJIAPa Kjacca.

18.3. MeToabl KnaccoB

Cymrocts «ITlaxmartHast purypas ssisiercs Briosite paboueii. Ha ee oc-
HOBE MOYKHO OTIHCATh J06y1o dhurypy. TeM He MeHee onncamnas hurypa
BCE €IT[e ABJISIETCST «<MEPTBON» B TOM CMBICJTE, UYTO OHA HE MOKET OBITH HC-
T0JIb30BaHA HETIOCPE/ICTBEHHO JIJIST UTPBL. JTO CBSI3AHO C TEM, UTO elle He
pa3paboTaHbl MEXaHU3MBI, TIO3BOJISIIOIINE YCTAHOBUTH (DUTYPY Ha UTPOBOE
1oJie 1 AMHAMUYECKH ee IepeMeniaTh.

Kiaccepl, Kak 1 CTPYKTYPBI C [IePeYUCIeHUSIME, MOTYT COiepKaTh IPOU3-
BOJIbHBIE METO/IBI, 0OecTieurBaroniue GyHKIMOHATBHYIO HATPY3KY KJIacca.
He 3a6biBaiiTe, 4TO B KJIaccax HET HEOOXOANMOCTH MCTIOIB30BATh KI0Ye-
BOE CJIOBO mutating /111 METO/10B, MEHAIOIIUX 3HAYEHUS CBOWCTB.

HeMHOTO 0KMBUM CO3AHHYIO MOJIEJb MIAXMATHOW (DUTYPBI, CO3/IaB He-
ckosibko Meto0B (yerunr 18.3). B kiacce Chessman HeO6X0AMMO pea-
JIN30BATh CJENYIONIre (PYHKITUN:

Q ycTaHoBKa KoopawHAT (purypsl (IIpy BHICTABJIEHUH HA TIOJIE WU TIPU
JIBVKEHWHN );

Q cHaTHEe GUTYPBI ¢ UTPOBOTO OJIsT (OKOHYAHME MapTHH WM THOEb
urypsr).

Jinctmur 18.3

1 class Chessman {

2 let type: ChessmanType

3 let color: ChessmanColor

4 var coordinates: (String, Int)? = nil

5 let figureSymbol: Character

6 init(type: ChessmanType, color: ChessmanColor,
figure: Character){

7 self.type = type

8 self.color = color

9 self.figureSymbol = figure

10 }

11 // meTop yCTaHOBKW KOOPAMHAT

12 func setCoordinates(char c:String, num n: Int){
13 self.coordinates = (c, n)

14 }

15 // meTon, ybusatwwuii durypy

16 func kill(){
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17 self.coordinates = nil

18 }

19

20 var kingWhite = Chessman(type: .King, color: .White, figure: "@9")
21 kingWhite.setCoordinates(char: "E", num: 1)

B pesymbrate durypa «belblii KOpoJsib» cO3/1aeTCs U BBICTABJISIETCS B T10-
3UTHIO ¢ KoopanHaTamu E1.

Ha camowm ziesie itst ielicTBUTETBHOTO pa3MenieHus hUTypbl Ha UTPOBOM
110Jie HEOOXO/IMMO CMOJIETUPOBATH CaMy MIAXMATHYIO IOCKY. DTUM BOIPO-
COM MBI 3aliMeMCSI B CKOPOM BPEMEHM.

18.4. HnumnanusaTopbl K/1accos

Kitace MOXKeT coiepKath MPOU3BOJIHHOE KOJUIECTBO PazpabOTaHHBIX
MHUTHATM3aTOPOB, PA3INYAIONIUXCST JIUIITh HAOOPOM BXOIHBIX aPTYMEHTOB.
IT10 HUKOUM 00pPa30M He BJusieT Ha PabOTy CaMOTO KJIacca, a JIUIIh JaeT
HaM GoJiee TMIPOKHE BO3MOKHOCTH TIPH CO3AHIH 9K3EMIIISIPOB.

Paccemorpum nipotiecce cosanus A0MoTHUTENbHOTO nHUInaau3aropa. Cy-
MECTBYIONUHI KJ1acc Chessman He TTO3BOJISIET OZIHUM BBIPasKEHNEM CO3/1aTh
urypy u BeicTaBuTh ee Ha nosie. Ceiyac JIJist 9TOr0 UCIOJIb3YIOTCS /[BA
HEe3aBUCUMBIX BblpaskeHus. JlaBaiite paspaboTaeM BTOPOU MHUIMAIA3A-
TOP, KOTOPBIiL OyIeT AOIOJIHUTENBHO IPUHAMATD KOOPAUHATHI (DUTYPBI
(smuctunT 18.4).

JNluctmur 18.4

1 class Chessman {

2 let type: ChessmanType

3 let color: ChessmanColor

4 var coordinates: (String, Int)? = nil

5 let figureSymbol: Character

6 init(type: ChessmanType, color: ChessmanColor, figure:
Character){

7 self.type = type

8 self.color = color

9 self.figureSymbol = figure

1

1

init(type: ChessmanType, color: ChessmanColor, figure:
Character, coordinates: (String, Int)){

12 self.type = type

13 self.color = color

14 self.figureSymbol = figure

15 self.setCoordinates(char: coordinates.®, num:

coordinates.1)
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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/l yCTAaHOBKH KOOPJMHAT yyKe HalucaH B MeTojie setCoor-
dinates(char:num:), To, BO M36esKaHue AyOIMPOBAHKS, B MHUIIMAIM3aTOPE
9TOT MeTO/ OYIET IPOCTO BbI3bIBATHCS.

[Ipu 00bABJIEHUN HOBOTO 9K3eMILIApa B OKHE aBTO/OIIOJIHEHUA 6y11yT
IperaraTbca Ha Bbl60p JIBa MHUAIMAIN3aTOPA, 00BSIBJICHHBIE B KJIaccCe
Chessman.

Bce Ttorkoctn pa6OTbI C MTHUITHA/IN3aTOPAMH MBI PACCMOTPHUM B OTAEJTbHOM
pasjesie KHUTH, a ceifgac COBETYIO COXPAHUTH pa3padOTaHHbIE KOHCTPYK-
MU B OTAEJBHOM (haiise, Tak Kak B OyyIieM Mbl K HUM €Il[e¢ BEPHEMCSI.

18.5. BNo)XeHHble Tunbl

OueHnb yacTo MepevncaeHus, CTPYKTYPbl U KJIACCHI CO3/[af0TCS 7SI TOTO,
4TOOBI MOJIEPKATh (DYHKIIMOHAIBHOCTD OMPEAEICHHOTO TUIIA JaHHbIX.
Takoii TTOX0/ MBI BCTpeUasin, Korja pazpabaThiBaau MepeUnCIeHUs
ChessmanColor u ChessmanType, UCIIOJIb3YIOIIECA B Kjacce Chessman.
B nannoMm ciyyae mepedncieHUuss HyKHBI NUCKJIIOUUTENHHO B KOHTEKCTE
KJIacca, OIMCBIBAIOIIETO MIaXMaTHYI0 QUTYPY, U HUT/e GOJIbIIe.,

B Taxoii cuTyary Bel MOKeTE BIOKUTD TIEPEUNCIIEHHS B KJIACC, TO €CTh
oIMcaTh UX He TI06abHO, a B Iipeeax Teja Kiaacca (juctunr 18.5).

Jiuctmur 18.5

1 class Chessman {
2 enum ChessmanType {
3 case king

4 case castle

5 case bishop

6 case pawn

7 case knight

8 case queen

9

1

7} enum ChessmanColor {
11 case black
12 case white
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13
14
15
16
17
18

19
20
21
22
23

24
25
26
27

28
29
30
31
32
33
34
35}

CrtpyxkTypbl ChessmanColor u ChessmanType Telepb SABISIOTCA BIOKEH-
HBIMU B KJTacc Chessman ¥ CYIECTBYIOT TOJBKO B TIPEIEaX 00JIACTH BU-
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3

let type: ChessmanType

let color: ChessmanColor

var coordinates: (String, Int)? = nil

let figureSymbol: Character

init(type: ChessmanType, color: ChessmanColor, figure:
Character){
self.type = type
self.color = color
self.figureSymbol = figure

X

init(type: ChessmanType, color: ChessmanColor, figure:

Character, coordinates: (String, Int)){
self.type = type
self.color = color
self.figureSymbol = figure
self.setCoordinates(char: coordinates.@, num:
coordinates.1)

3

func setCoordinates(char c:String, num n: Int){
self.coordinates = (c, n)

}
func kill(){
self.coordinates = nil

}

JVMOCTHU JaHHOTO KJjacca.

CCbI/IKM Ha BIOXKEHHbIE TUMbI

B HEKOTOPBIX CUTYaIUAX MOKET BOSHUKHYTh HEOOXOAUMOCTb UCTIOJb-
30BaTh BJIOKEHHBIE TUIIBI BHE OTPE/IEIAION[ET0 UX KOHTeKeTa. [l aToro
HEOOXOIMMO YKa3aTh UMsT POAUTEIBCKOTO TUIIA, TTOCJE KOTOPOTO JI0JIKHO
caieIoBath UMst TpebyeMoro Tura fanubix (Jucrusr 18.6). B atom npumepe
MBI TIOTy9aeM JIOCTYTI K OJTHOMY W3 YJIEHOB TepedyncaeHmsI ChessmanType,

00DbsIBJIIEHHOrO B KOHTEKCTE Kj1acca Chessman.

Jiuctuur 18.6
1 var linkToEnumType = Chessman.ChessmanType.Bishop



CBounCTBa

B xo71e nszydenust Swift Mbl yske HEOJIHOKPATHO BCTPEYAINCH CO CBONCTBA-
MU 9K3EMILISIPOB PA3JIUYHBIX TUIIOB AaHHBIX. OTHAKO 4TOOBI M3Y4YUTH BCE
BO3MOKHOCTH CBOHCTB, HEOOXOIMMO TIIYOKe TTOTPY3UTHCST B OTY TEMY.

19.1. Tunbl CBOUCTB

Cesoticmea — 3TO XpaHWJINIIQ, 00ODbSIBJIEHHBIE B npeaeaax 00BEKTHOIO TUIIA
JlaHHDBbIX. Onu 103BOJILIOT XPaHUTb U BbIYUCJATD 3HAYECHU S, a TaKIKE IOy -
YaTb JJOCTYI K 9TUM 3HAYECHUAM.

[To Tumy XpaHWUMOTO 3HAYEHUS MOKHO BBIJICJUTD /[BA OCHOBHBIX BU/A
CBOIICTB:

d XpaHUMBbIE CBOIICTBA MOTYT UCIIOJIb30OBATHCS B CTPYKTYpPaxX 1 KjlacCax;

Q BbBIYKCJSIEMbIE CBONMCTBA MOTYT MCIOJb30BAThCS B ITEPEUNCTEHUIX,
CTPYKTYPax U KJaccax.

XpaHUMble CBOMCTBA

Xpanumoe c60iicmeo — 3T0 KOHCTAHTA WJIN MepeMeHHast, 00bsIBICHHAS

B 0OBEKTHOM THUTIE 1 XPAHAIIAs ONIpe/ieJIeHHOe 3HaueHre. XpaHuMoe CBOii-

CTBO 00JTA/IAET CIEMYIOTTIMHU BOZMOKHOCTSIMI:

0 noJsydaeT 3HAUYCHME 110 YMOTYAHWIO B CJIydae, €CJIN MPU CO3aHNN 9K-
3eMILISIPa eMy He ITepelaeTcst HUKAKoTo 3HaUeHNUs;

Q0 mnoJsiydaer 3HaueHUe B MHUIMAIU3AaTOPe, Ilepe/laBaeMoe P CO3/[aHuN
9K3EMILIAPA B KadecTBe BXOJAHOro aprymMenta. /lannoe snayenue Ha-
3bIBACTCS UCXO/IHBIM;

[ MeHdgeT 3HadyeHue B IIPOoIlecce MCII0JIb30BaHMA 9K3EMILIAPa.
Pamee mb1 YK€ HEOJITHOKPAaTHO 00BABIIAIN XpaHUMbIE CBOICTBA.
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JleHvBble XpaHMMble CBOMCTBA

XpaHuMble CBOHCTBA MOTYT ObITh «JIEHUBBIMU». 3HAUCHHE, KOTOPOE J0JIK-
HO XpaHUTHCA B JIEHUBOM CBOfICTBe, HE CO3/1a€TCA /10 MOMEHTa IIePBOTo
obpallieHus K HeMy.

CUHTAKCUC

lazy var umACBoiicTBal
lazy let umACBoiicTBa2

Mepen onepaTopoM 06bABMNEHMS XpaHunMLLa A06aBIseTcs MoanduKaTop lazy, ykasbisa-
IOLLMIA HA «/IEHNBOCTL> OMpeaesIeHHOro CBOMCTBA.

Pacemorpum nipumep. Cozgagnm Kaacc, KOTOPBINA TTO3BOJISAET MOJIYIUTh
HEKOTOPYI0 MHGOPMAIINIO O YeJoBeKe, a UMEHHO MM 1 haMIInio (JIic-
tuar 19.1).

Jinctmur 19.1

1 class AboutMan{

2 let firstName = "Erop"

3 var secondName = "MeTpoB"

4 lazy var wholeName: String = self.generateWholeName()
5 func generateWholeName() -> String{

6 return self.firstName + " " + self.secondName

7 }

8 %}

9 var Me = AboutMan()
10 Me.wholeName

3/1ech AK3eMILISIP Kacca AboutMan OTIMChIBAET HEKOETO YesioBeka. B cBoii-
cTBe wholeName OJIKHO XPAaHUTBHCA €T0 MOJTHOE UM, HO TPU CO3JaHUUN
9K3eMIIJIsIPa 3HAYEHUS 9TOTO CBOMCTBA He cymecTByeT. [Ipu aTom oHO He
pPaBHO nil, OHO MPOCTO HE CTEHEPUPOBAHO U HE 3ANMCAHO. JTO CBSI3AHO
C T€M, 4TO CBOMCTBO sIBJIsIeTCs JIeHUBBIM. Kak TOJIbKO TiporcxoauT obpa-
MIeHUE K JAaHHOMY CBOMCTBY, ero 3HaueHne (hOpMUPYETCS.

Jlenusbie CBOICTBA ITO3BOJISIOT 9KOHOMUTDH OIIEPATUBHYIO ITaMATH 1 HE
Pacxo/1oBaTh ee J10 Tex Mop, MoKa 3HaueHne KaKoro-aubo CBoiicTBa He 1o-
TpebyeTcs.

MPUMEYAHMUE CTouT OTMETUTb, YTO B KAYeCTBE 3HAYEHWI ANt XPaHUMbIX CBOWCTB
Henb3s yKkasblBaTb METOAbI TOrO e 06bLEKTHOMO TWUMA. JIEHUBbIE CBOMCTBA HE UMEIOT 3TOr0
OrpaHnyeHuns), Tak Kak Ux 3HaueHns (opMUpYIOTCS yXKe Mocre Co34aHus SK3eMMISPOB.

JlenuBble cBOlicTBa sBJIAIOTCS lazy-by-need, To ecTh BBIYMCIAIOTCS OI-
HasK/Ibl ¥ OOJIbIIE HE MEHSIOT CBOE 3HaYeHKe. ITO IMPOJEMOHCTPUPOBAHO
B smuctunre 19.2.
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Jinctuur 19.2
1 var Me = AboutMan()

2 Me.wholeName E2op lMempoB
3 Me.secondName = "MBaHoB"
4  Me.wholeName E2op lMempoB

BbluncnsgeMble cBOMCTBa

C BBIUUCIISIEMBIMU CBOMCTBAMU Mbl BCTPEUYAJIUCH IIPU U3YYEHUU TIepe-
YUCJICHUH, JIJIST 9K3EMIITISIPOB KOTOPBIX 3TO €AMHCTBEHHBIN JOCTYITHBII
BUJ[ CBOMCTB.

Brruucasemnbie cBoiicTBa (l)aKTI/I‘{eCKI/I HE XpaHAT 3Ha4YeHure, a BbIYHUCAI0T
€T0 C TTIOMOTIIBIO 3aMbIKAIOIIETO BbIPAKEHUA.

CUHTAKCUC

var umacCeoicTBa: TunfaHHbix { Teno_3ambikawwero_BblpaxeHusa }

BbluncisieMble CBOMCTBA MOTYT XPaHUTBLCS UCKIIOUUTENBHO B NepeMeHHbIX (var). Mocne
yKa3aHusi MMeHN 0BbsABNSIEMOrO CBOWMCTBA M TUMA BO3BPALLAEMOrO 3aMblKaloLWMM Bblpa-
)KEHMEM 3HaueHusi 6e3 onepaTopa NpUCBaNBaHUS YKa3biBAETCS 3aMblkaHWe, B pesysibTa-
Te KOTOPOro A0/HKHO 6biTb CreHEPMPOBaHO BO3BpaLLaeMoe CBOVICTBOM 3HaueHue.

[ns Toro 4To6bl CBOMCTBO BO3BPALLANo HEKOTOPOE 3HAUEHWE, B TeNe 3aMblKaHUsl [ON-
XEH MpUCYTCTBOBATL onepaTop return.

[TepepaboTaem mpuMep U3 MPEABIAYIETO JUCTHHTA € UCTOTh30BAHIEM
JIEHMBOTO BBIUMCJIIEMOro cBoiicTBa. Tak kak MeTo/; wholeName () B Kiacce
AboutMan CJIYKUT MCKJIOYUTENbHO /I TeHepallui 3HaUeHnsI CBOHCTBA
wholeName, UMeET CMBICJI TIePEHECTH JAHHBIM METOJI B BU/IE 3aMBIKAIOIIETO
BBIPQ)KEHUS B CBOWCTBO. B pesyJisraTe MoyYnTCs: BBIYUCIsIEMOE CBOHCTBO
(smuctunr 19.3).

Jinctuur 19.3

1 class AboutMan{

2 let firstName = "Erop"

3 var secondName = "MeTpoB"

4 var wholeName: String {return self.firstName + " " +
self.secondName}

5}

6 var Me = AboutMan()

7 Me.wholeName

3HaveHue cBoicTBa wholeName HIEHTUUYHO COOTBETCTBYIOIIEMY 3HAUCHUIO
U3 TPEIBIYIIETO TPUMEPA, 32 TEM JIUIIb UCKJIIOYEHUEM, 9TO OHO Oy/IeT
BBIUHCJISATH PE3YIBTAT KK pas Mpu AocTyme K Hemy (qmctunr 19.4).
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Jinctmur 19.4

1 var Me = AboutMan()

2 Me.wholeName Ezop [lempo6
3 Me.secondName = "MBaHoB"
4 Me.wholeName Ezop UBaHoB

19.2. KOHTPO/b NOJTyYEHMS N YCTAHOBKM 3HAYEHUM

FeTTep 1 ceTTep BbIYUCISEMOrO CBOWCTBA

Jlutst T00OTO BBIYMCIISIEMOTO CBOUCTBA CYIECTBYET BO3MOKHOCTD PEATTH-
30BaTh /iBe clielinajbible QyHKINU:

Q Ilemmep (get) BBITIOJIHIET HEKOTOPBIU KO/ IPU 3aIIPOCe 3HAUYEHUS BbI-
YHCJISIEeMOTO CBOMCTBA.

Q Cemmep (set) BBINOJHAET HEKOTOPBIN KO TIPU TIONBITKE YCTAHOBKU
3HAYEHUST BBIUNCIISIEMOTO CBOWCTBA.

Bo Bcex 06bABIEHHBIX paree BIYUCASEMBIX CBONCTBAX ObLI peajn3oBam
TOJIBKO reTTep, HOSTOMy OHU 4BJISAJINCDH CBOfICTBaMH «TOJIBKO [JIdg YTEeHUI»,
TO €CTh MOIBITKA N3MEHEHNUsT BbI3BasIa Obl omOKy. TakiM 06pasoM, MOKHO
YTBEPKIATh, YTO TETTEP SABJISIETCS 0053aTEIbHBIM JJIST CYIeCTBOBAHMS BbI-
YHC/ISEMOrO CBOHCTBA, 8 Pealu3alliio CeTTepa MOKHO OIYCTUTD.

CUHTAKCUC

var umaCBoiicTBal: Tun3HauveHua {

get {
Teno_reTtTepa
}

set (nepepaBaembiii_napameTp) {
Teno_ceTTepa

}
}

FeTTep M ceTTep onpenensioTCs BHYTPU Tena BblYUCISIEMOro CBOWCTBA. IMpu 3TOM uc-
NoMb3yIOTCS K/tOYeBble CloBa get v set COOTBETCTBEHHO, 3@ KOTOPbIMU B (DUrYpHbIX
ckobKax criesyeT Teno Kaxzaon us dyHKLMN.

Tertep Cpa6aTbIBa€T TIPU 3aImrpoce 3HaUeHns cBoicTBa. /[T KOppeKT-
HOI pa6OTbI OH JI0JIJKEH BO3BpalllaTh 3Ha4YeHHUe C IIOMOIIBIO ollepaTopa
return.

Cetrep cpabaThIBAET TIPH MOIBITKE YCTAHOBUTH HOBOE 3HAUEHUE CBOWCTBY.
[ToaToMy HEOGXOAMMO YKasbiBaTh MMsI [TapaMeTpa, B KOTOPBII Oy/er 3a-
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MICAHO YCTaHABIMBaeMoe 3HaueHue. /[aHHbIil mapamMeTp sSBJISeTCs JTIOKAIb-
HbIM /U151 Tejia pyHKImu set().

Ecnu B BoruncasieMoM CBOIICTBE OTCYTCTBYET CETTEP, TO €CTh PeATU3yeTCs
TOJIBKO T€TTEP, TO MOKHO MCITOJIH30BATh YIIPOIIEHHBIN CHHTAKCHC 3aITICH.
B atom cioryuae omyckaeTcs KItoueBOe CJI0BO set M YKa3bIBAETCS TOJbKO
TEeJIO 3aMbIKAIONIEr0 BhIpaskenus. Jlanubiii popMar Mbl BCTpeUaiu B 1Ipe-
ABIAYIINX ITpUMEpPax.

Pacemorpum npumep. OKpyKHOCTH Ha TIJIOCKOCTA MOKET UMETh TPU OC-
HOBHBIE XapPaKTEePUCTUKU: KOOPAUHATHI IIeHTPa, PaIuyC 1 IJINHY OKPYK-
HocTh. Pagmyc u yimHa NMETOT KeCTKYI0 3aBUCUMOCTD. [l XxpaHeHnst
OJTHOI M3 HIX MbI UCTIOJIb3YEeM BBIYUCJIISIEMOE CBOMCTBO € PEaIn30BAHHBIMI
reTTepoM u cerrepoM (suctunr 19.5).

Jinctmur 19.5

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 // BbBOAUT 62.8

15 myNewCircle.perimeter = 31.4

16 myNewCircle.radius // BbiBOAMT 5

[Ipu 3ampoce 3HaueHUS CBOICTBA perimeter MPONCXOAUT BHITTOJTHEHIE
reTTepa, KOTOPbII reHepupyeT Bo3BpalliaeMoe 3HaYeHUE C y4eTOM CBOI-
crBa radius. IIpu ycranoBke 3HaueHust cBoiicTBa perimeter cpabaTbi-
BaeT ceTTep, KOTOPBIM BBIUMCISET U YCTAHABINBAET 3HAUeHNE CBONCTBA
radius.

CeTtTep TaksKe TI03BOJISIET UCIIOJIb30BATh COKPAIIIEHHBII CUHTAKCUC 3aITH-
c1, B KOTOPOM He yKa3bIBaeTcsl NMsI BXOJHOTO mapametpa. [Ipu atom
BHYTPH ceTTepa JJis A0CTYIIa K yCTaHABJIMBAEMOMY 3HAUEHMIO0 He0OXO0-
JIUMO 32/1efiCTBOBATh aBTOMATUUYECKU 00bIBISIEMbIi ImapaMeTp C UMEHEM
newValue. Takum 06pa30M, KJacc Circle MOJKeT BBITJISIETh KaK B JIMC-
tunre 19.6.
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JNinctuur 19.6

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{

9 self.radius = newValue / (2*3.14)
10 }

11 }

12}

HabnioaaTtenu XxpaHMMbIX CBOMCTB

Tertep u ceTTep MO3BOJAIOT BBIOJTHATH KOJ IPU YCTAHOBKE U YTEHUU
3HAYEHUS BBIYMCIISIEMOTO CBOWCTBA. [ pyrMy CJIOBaMH, y BaC UMEIOTCS
MeXaHU3MBbI KOHTDPOJIS TIPOIIecca U3MEeHeHMs U uTeHust 3HavueHmit. Hapenns
TAKUMU [OJIE3HBIMU MEXaHU3MaMU BBIYUCIISIEMbBIE CBOIICTBA, Pa3pabOTINKU
Swift e MoruIi 060iiTH CTOPOHOM U XpaHuMble cBoiicTBa. ClIennanbHO st
HUX OBLIN peann3oBanbl Habmomarenu (observers).

Hab6modamenu — 310 crieluaibibie GYHKIUH, KOTOPbIE BbI3IBAIOTCS JIMOO
HETOCPENICTBEHHO TePe]T, TNOO0 cpasdy Moce YCTAHOBKY HOBOTO 3HAYEHIIST
XPaHMMOTO CBOHCTBA.

BoiessioT /1Ba Bua Hab ogaTesiel:

O HabGmozatens willSet BbI3bIBAETCS Mepes yCTAHOBKOI HOBOTO 3Ha-
YeHUd.

O Habsomaresns didSet BRI3BIBAETCS TTOCTE YCTAHOBKI HOBOTO 3HAYEHNST.

CUHTAKCUC

var umACBoiicTBal: Tun3HadveHua {
willSet (napameTp){
Teno_reTTepa
¥
didSet (napameTp){
Teno_ceTtTepa
}
}

Habntogatenn o6bsBNsItOTCS € noMolblo kito4eBbix coB willSet n didSet, nocne koTo-
pbIX B CKOBKax yKa3blBAeTCS MMsi BXOAHOIO apryMeHTa. B Habntoaatens willSet B AaHHbIN
ApryMeHT 3anucbiBAeTCs YCTaHABIMBAEMOE 3HayeHve, B HabnoaaTens didSet — crapoe,
yXXe cTepToe.
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[Tpu o6bsaBIeH HabMOAAaTE e MOKHO UCIIOIb30BATh COKPAIlEeHHBII
CHUHTAKCHUC, B KOTOPOM He TpebyeTcs yKasbiBaThb BXOAHbBIE apIyMeHTbI
(TOUHO TaK ke, Kak COKpaNIeHHBINT CUHTaKCHUC ceTTepa). [Ipm aTom HO-
Boe 3HaueHue B willSet mpucBanBaeTcs napameTpy newValue, a crapoe
B didSet — mapametpy oldValue.

PaccmoTpuM mpuMeHeHue HabsogaTes el Ha mpuMepe. B cTpyKTypy,
OITMCHIBAIOIIYIO OKPY/KHOCTD, J06AaBUM (QYHKI[HOHAJ, KOTOPBII IIPU U3Me-
HEHUU PAJNyCca OKPYKHOCTU BBIBOIUT COOTBETCTBYIOILYIO NHMOOPMAIIHIIO
Ha KoncoJsib (jiuctur 19.7).

Jiuctmur 19.7

1 struct Circle{

2 var coordinates: (x: Int, y: Int)

3 var radius: Float {

4 willSet (newValueOfRadius) {

5 print("BmecTo 3Ha4yeHua \(self.radius) ycTaHaBnuBaeTcA
3Ha4vyeHune \(newValueOfRadius)")

6 }

7 didSet (oldvalueOfRadius) {

8 print("BmecTo 3HayeHus \(oldValueOfRadius) ycTaHoBneHo
3HavyeHune \(self.radius)")

9 }

10 }

11 var perimeter: Float {

12 get{

13 return 2.0*3.14*self.radius

14 }

15 set{

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

Koncoan:

BmecTo 3HayeHuA 10.0 ycTaHaBAMBaeTCA 3Ha4deHue 5.0
BmecTo 3HayeHuA 10.0 ycTaHOBNEHO 3HayeHue 5.0

Habmogaren BbI3bIBAIOTCS HE TOJBKO IIPU HEIIOCPEJCTBEHHOM U3Me-
HEHW!N 3HAYEHUs CBOMCTBA BHE 9K3eMILIgpa. Tak Kak ceTTep CBOMCTBA
perimeter Take U3MEHAET 3HAYEHUE CBOICTBA radius, To HabIIOATEIN
BBIBOJISIT HA KOHCOJIb COOTBETCTBYIOIINH Pe3yJsIbTar.
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19.3. CeoucTBa TMna

Panee Mbl paccMaTpuBaIn CBOMCTBA, KOTOPbIE TIO3BOJIAIOT KasKJIOMY OT-
JIeIbHOMY 9K3eMILJISIPY XPaHUTD CBOH, HE3aBUCUMBIH OT JIPYTUX 3K3EMILIsI-
poB Habop 3HAYeHUIT. JIPYTUMU CTOBaMU, MOKHO CKa3aTh, YTO CBOHCTBA
9K3EMILJISIPa OMMCHIBAIOT XaPAKTEPUCTUKHN OIPe/IeJIEHHOTO 9K3EMILIsApa
U IIpuHajijiexar ollpe/ie/leHHOMY 9K3eMILILADPY.

JIOTIOTHUTEIHHO K CBOMCTBAM 9K3EMILISIPOB BBl MOKETE OOBSIBJISATH CBO¥I-
CTBA, OTHOCSIINEC K TUITY JaHHBIX. JHAUYEHWS 9TUX CBOWCTB e[UHBI JJIsT
BCEX 9K3EMIJIAPOB THUIIA.

CaoiicTBa THTIA JAaHHBIX OYEHb MOJIE3HBI B TOM CJIyUYae, KOT/a CYIECTBYIOT
3HAYCHUS, KOTOPBIE ABJIAIOTCS YHUBEPCATbHBIMU JIJISI BCETO TUTIA IICJTTKOM.
Onu MOTryT OBITh KaK XPaHUMbIMU, TAK U BIYUC/IsIeMbIMU. IIpu 9TOM eciiu
3HAYCHNE XPAHUMOTO CBOMCTBA TUTIA SABJISETCI TEPEMCHHON U U3MEHSAETCS
B O/THOM 9K3eMILIAPe, TO UBMEHEHHOE 3HaYCHHE CTAHOBUTCS JJOCTYITHO BO
BCeX JIPYTUX 9K3eMILJIsIpax TUIIA.

BHUMAHME [Ins XpaHUMbIX CBOWCTB TUMA B 06S3aTENIbHOM MOPSiAKE AO/MKHbI 6bITb
yKa3aHbl 3Ha4YeHNs MO YMOJTYaHMI0. ITO CBSI3aHO C TeM, YTO caM Mo cebe Tmn He umeet
MHULManM3aTopa, KOTopbii 66l MOr cpaboTaTh elle BO BPEMS OMPEAENIEHMS TUMA U YCTa-
HOBWTb TpebyeMble 3HaUYEHNsI ANsi CBOMCTB.

XpaHuMble CBOMCTBA TWUMa BCeraa SIBNAIOTCS JIEHMBLIMM, MPU 3TOM OHM HE HYXAQoTCs
B MCMO/Ib30BaHUM KJIIOYEBOro CoBa lazy.

CsoiicTBa THIIA MOryT OBITH CO31aHbI 1JIs1 HepeqHCHEHHﬁ, CTPYKTYP U KJIacC-
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 {
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return 3

}

class var overrideableComputedTypeProperty: Int {
return 4

}

}

CBolicTBa TMNa 06bABNSAIOTCS C UCMOIb30BaHUEM KITIOYEBOro CloBa static Ans Bcex Tpex
06BEKTHBIX TUMOB. EAVMHCTBEHHBIM UCKITIOUYEHWEM SIBASIOTCS MapKMpyeMble crioBoM class
BblUMC/IsieMble CBOMCTBA K/acca, KOTopble A0MKHbI BbiTb CMOCO6HbLI NepeornpeaensiTbes
B noaknacce. O TOM, YTO Takoe NOAKMACC, Mbl MOrOBOPUM MO3XKeE.

CosmaiuM CTPYKTYPY JUIST IeMOHCTpanuu paboThl CBOCTB Tuma (Jinc-
traT 19.8). Kiace AudioChannel mMozenupyeT ayanokaHami, y KOTOPOro
€cTb J[Ba MapaMeTpa:

QO MaKCUMaJbHO BO3MOJKHAS 'POMKOCTH OTPAaHMYEHA JIJIT BCEX KAHAJIOB
B IIEJIOM,;

O TeKymas rpOMKOCTb OTPaHNYECHA MaKCUMaJTbHOMN TPOMKOCTBIO.

JNuctunur 19.8

1 struct AudioChannel {

2 static var maxVolume = 5

3 var volume: Int {

4 didSet {

5 if volume > AudioChannel.maxVolume {
6 volume = AudioChannel.maxVolume
7 }

8 }

9 }

10 }

11 var LeftChannel = AudioChannel(volume: 2)
12 var RightChannel = AudioChannel(volume: 3)
13 RightChannel.volume = 6

14 RightChannel.volume // BbiBOAMT 5

15 AudioChannel.maxVolume // BbiBOAUT 5

16 AudioChannel.maxVolume = 10

17 AudioChannel.maxVolume // BbiBOOUT 10

18 RightChannel.volume = 8

19 RightChannel.volume // BbiBOAUT 8

Mpb1 ucniosib3oBasu Tut AudioChannel /71 co3iaHUA ABYX KaHAJIOB: JIEBOTO
u ipaBoro. CBOICTBY volume He yaeTcsl yCTAHOBUTD 3HaUeHUe 6, Tak Kak
OHO TIPEBBITIAET 3HAYEHHUS CBOIICTBA THIIa maxVolume.

O6parute BHUMAHUE, YTO IPU OOPAIIEHUH K CBOUCTBY THUITA HCIIOTB3YETCST
He MM 9K3eMILISIpa JAHHOTO TUTIA, & UM CaMOTO THTIA.



CabckpunTbl

MpbI BeTpedasich ¢ moHsaTHeM cabCKPHUIITA, KOT/[a M3y4aid TeMY J0CTYIa
K 2JIeMeHTaM MaccuBa. TaM caGCKPUIITOM Ha3bIBAJICS YKA3bIBAEMBIN JIJIsT
MOCTYTA K OTpe/ie/IeNHOMY 3HaueHnio nHpekc. OMHako cabCKPUIITHI mMo-
3BOJISTIOT TAKJKe YIPOCTUTH PabOTY €O CTPYKTYPAMU U KJIACCAMH.

20.1. Ha3HayeHne cabckpmnToB

C nomouipio cabCKpPUIITOB CTPYKTYPbI ¥ KJIACCHI MOKHO IIPEBPATUTD B He-
Koe 110[001e KOJUIEKIIUIA, TO eCTh Mbl CMOKeM 00paiaThest K CBOMCTBaM
9K3EMILIAPA C UCHOIb30BaHIEM KIII0Ueil.

[TpeamonosxkuM, aTo Hamu pa3paboTaH Kracc Chessboard, MOZETUPYIOIHIT
CYIIIHOCTb «IIIAXMaTHas J0CKay. JKIEMILISIP Kjacca Chessboard xpanurcs
B IlepeMeHHo desk:

var desk: Chessboard

B oanOM 13 CBOMCTB aHHOTO K3eMILISPA COAEPKUTCI MHOpMaIus
0 TOM, KaKas KJIeTKa I0JIsT KaKol 1maxMaTtHoi ¢gurypoit 3ausra. s no-
CTyTa K WH(hOpPMAIUU OTHOCUTEIBHO ONPEEICHHON KJIETKU MBI MOYKEM
paspaboTarh CHerUaIbHBII METOl, KOTOPOMY B KaueCTBE BXOJHBIX Mapa-
MeTpPOB OY/YT MEePEIaBaThCsl KOOPIAUHATHL:

desk.getCellInfo("A", 5)

C moMoTIbIo CAaGCKPUTITOB MOJKHO OPTaHU30BATh OCTYII K sTIefKaM KJIeT-
KU, Tlepe/iaBasi KOOPAWHATHI, MOJA0OHO KJII0YY MaCcCHBA, HETOCPECTBEHHO
AK3EMILTISAPY KJlacca:

desk["A", 5]

MPUMEYAHUE CabckpvnTbl AOCTYMHbI AN CTPYKTYP M K1ACcCoB.
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20.2. CuHTaKcuc cabckpumnTos

B cBoeii peannzaryn cabCKPUTITHI IBJASAIOTCS YEM-TO CPEIHUM MEK/LY METO-
JTAMU ¥ BBIYUCTISIEMBIMU CBOTiCTBaMU. OT TIEPBBIX UM JIOCTAJICS CHHTAKCHC
OTIpe/IeIeHNST BBIXOIHBIX ITapaMeTPOB U TUIIA BO3BPAIlaeMOro 3Ha4eHMs,
OT BTOPBIX — BO3MOKHOCTD CO3/IaHUSI TeTTEpa U ceTTepa.

CUHTAKCUC

subscript(BxofHble_napameTpbl) —> TUMN_BO3BpaWaemMoro_3HayeHnsa {

get{
// Teno reTtTepa
¥

set(HoBoe_3HaueHue){
// Teno ceTTepa
¥
}

CabckpunTbl 06bSBNSAIOTCS B TENe Knacca Uam CTPYKTYpbl C MOMOLLbIO K/TFOYEBOrO C/10Ba
subscript. [lanee yka3blBatoTCs BXOAHbIE apryMeHTbl (B TOYHOCTM TakK Xe, KaK y METOA0B)
M TN 3HaYeHnsl. BxoaHble apryMeHTbl — 3TO 3HAYeHWsi, KOTOpble MepeaaloTcs B BUAE
Kntoyeit. TUM 3HayeHns ykasblBaeT Ha TUN AaHHbIX yCTaHaBnMBaeMoro (B crydyae ceTTe-
pa) unmn Bo3BpalLaemoro (B ciyyae retrepa) 3HauyeHus.

Teno cabckpunTa 3akiovaeTcs B UrypHble CKOBKM 1 COCTOMT M3 reTTepa 1 ceTTepa Mo
aHanorMy C BbIUNUCIAEMbIMU 3HAUYEHWAMU. [eTTep BbINOMHAET KOA MNPy 3anpoce 3HaveHs
C WCMOMb30BaHMEM cabeKpumTa, CETTEP — MPU MOMbITKE YCTaHOBUTL 3HAYEHNE.

CerTep Takske aeT BO3MOKHOCTD JIOTTOJIHUTETHHO YKA3aTh UM TTapaMeTpa,
KOTOpOMY OyzieT IPUCBOEHO HOBOE 3HaYeHue. Eciu Jannbiii mapaMeTp He
OyJIeT yKasaH, TO HOBOE 3HaY€HIE aBTOMATHYECKI HHUIIHATU3UPYETCST JIO-
KaJIbHOM IepeMeHHO newValue. IIpu 9ToM THII JaHHBIX HapaMeTpa Oyaer
COOTBETCTBOBATDH TUITY BO3BPAIIA€MOT0 3HAYEHUSI.

CeTTep ABJIAETCA H€O6HSaT€JIbHI)IM, " B CJIydae €ro OTCYTCTBUA MOKET
OBITH UCIIOJIb30BAH COKpaIHeHHbIﬁ CHUHTaKCHC:

subscript(BxoaHble_napameTpbl) —> BO3BpaljaemMoe_3HayeHue
{ // Teno retTepa

}

CabCKpUIITH TIOAIEPIKUBAIOT TIEPETPY3KY, TO €CTh B TIPe/esiaX 0JHOTO
006BEKTHOTO THTIA MOKET OBITH OMPEIENEHO TIPOU3BOIHHOE KOTUIECTBO
caBCKPUIITOB, PA3INYAIONIUXCS JIUIITH HaOBOPOM BXOIHBIX apTYMEHTOB.

MPUMEYAHUE C neperpyskamy Mbl BCTpeYannCb, Korga OOBABASAM HECKOSbKO
(PYHKUMIA C OAHUM UMEHEM WS HECKOJIbKO MHULMANM3aTopOoB B Npeaenax OAHOro 06b-
€KTHOro Tuna. Kaxabili Habop OAMHAKOBbLIX MO UMEHW O6BEKTOB OT/MYANCS NULb Ha-
60poM BXOAHBIX MapamMeTpoB.
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Jlnist u3ydenusi cabCKPUIITOB BEPHEMCSI K TEME [MIAXMAT U CO3/IaJINM KJIACC,
OTIUCBIBAIOIIUI CYIIHOCTH «ItaxmaTHas jgockas (auctunr 20.1). [Tpu pas-
paboTKe MOZIEITH TTAXMATHON TOCKHU ¥ Hee MOKHO BBIIETNTD OTHY Hanboee
BaKHYIO XapPAKTEPUCTUKY: KOJIIEKIIUIO UTPOBBIX KJIETOK C YKA3aHUEM ITH-
(dhopmaru 0 HaXO/SIIUXCS HA HUX [TaxMaTHbIX Gurypax. He 3a0biBaiite,
YTO UTPOBOE TI0JIE — 3TO MATPHUILA, COCTOSTIAS U3 OTAETBHBIX SUCeK.

B manHOM mpuMepe GygeT MCHOJIb30BaThCS CO3JAHHBIH paHee THUII
Chessman, ONKCBHIBAIONIMI MAaXMATHYIO (GUTYPY, BKJIIOYAs BJIOKEHHbIE
B HETO [IePeUNCIeHNU.

ITpu paspaboTke Kiacca peasndyeM MeTO, YCTAaHABIUBAIOIINHN Mepe-
Jannyio emy ¢burypy Ha urposoe 1ouie. IIpn aToM cTOUT IOMHUTD O IBYX
MOMEHTaX:

Q durypa, BO3MOKHO, yKe HAXOAUIACH HA TOJIE, & 3HAUUT, ee TpedyeTcs
YIQJIUTH CO CTAPOU TO3UIINN;

O ¢urypa uMeer cBOICTBO coordinates, KOTOPOE TakkKe HEOOXOIMMO

NU3MEHATD.
Juctunr 20.1
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()var

17 var QueenBlack = Chessman(type: .queen, color: .black, figure:
"2&", coordinates: ("A", 6))

18 game.setChessman(chess: QueenBlack, coordinates: ("B",2))

19 game.setChessman(chess: QueenBlack, coordinates: ("A",3))

Kiacc gameDesk omnuceiBaeT urpoBoe moJie. Ero OCHOBHBIM U €IMHCTBEH-
HBIM CBOFICTBOM SIBJISIETCST KOJIJIEKITHST KJIETOK, Ha KOTOPBIX MOTYT PacIio-
JIaraThCs MaxMaTHble (hUrypbl (9K3eMIIAPHI Kjacca Chessman).
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[Tpu cospanuy HK3EMILISIPA CBOMCTBY desk YCTAHABIMBAECTCS 3HAYCHUE
10 YMOJIYAHUIO <IIYCTOM cJI0Bapb». Bo BpeMst pabOThl HHUIIMATU3ATOPA
B JIAHHBII CJIOBaph 3aIMCHIBAOTCS 3HAYEHUST, COOTBETCTBYOIINE HOMEPaM
CTPOK HA TTaXMATHOI OCKe. ITO JETAETCS JIJIst TOTO, YT0ObI 06ECTICYHTh
6e301n60YHyI0 paboTy IPU YCTAaHOBKE (DUTYPHI HA IIAXMATHYIO KJIETKY.
B npoTHBHOM cJIydae py yeTaHOBKE (DUTYPHI HAM MIPUIILIIOCH ObI CHaYasIa
y3HATh COCTOSTHVE JTUHUU (CYIIECTBYET JIM OHA B CJIOBApE), & yiKe TOTOM
3aIUCHIBATH (DUTYPY HA OTIPe/IeJIeHHbIE KOOPAUHATBL.

Merton setChessman(_:coordinates:) He IPOCTO YCTAHABINBAET CCHLIKY
Ha (UTYPY B CBOICTBO desk, HO 1 yOUpaeT cTapyo CChLIKY. ITO obecrie-
YUBAETCS TE€M, YTO aKTyaJbHble KOOPIMHATBI BCET/Ia XPAHATCS B CBOUCTBE
coordinates sK3eMIragpa Kiracca Chessman.

B HammcaHHOM KJ1acce OTCYTCTBYET BO3MOKHOCTD 3arpoca MHGOPMAInum
0 TIPOU3BOJIBHOM stueiike. Peasnsyem ee ¢ MCMONb30BaHIEM CaOCKPHUIITA
(smmctunr 20.2). B cabekpunt 6yyT nepeaaBaThest KOOPAUHATH HEOOXO-
JUMOI YK B BUJIE ABYX OTAETBHBIX BXOJAHBIX apryMeHToB. Ecim 1o
yKa3aHHBIM KOOPAUHATAM CYIIECTBYET (DUTYpa, TO OHA BO3BPAIIAETCS,
B IIPOTUBHOM CJIy4yae Bo3Bpalaercs nil.

Jinctunr 20.2

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 }
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23}

24 var game = gameDesk()

25 var QueenBlack = Chessman(type: .queen, color: .black, figure:
"2&", coordinates: ("A", 6))

26 game.setChessman(chess: QueenBlack, coordinates: ("A",3))

27 game["A",3]?.coordinates (.0 "A", .1 3)

PeannsoBaHHbIil CaOCKPUIIT UMEET TOJIBKO IeTTEP, IPUYEM B JaHHOM
ciIyvae MOKHO OBLIO MCIOJIb30BaTh KPAaTKUN cuHTaKkcuc 3amnucu (6e3
KJIIOYEBOTO CJI0Ba get).

Tak kak cabCKPUIIT BO3BPAIIAET OMIIUOHA, TIePe/l IOCTYIIOM K CBOWCTBY
coordinates BO3BpAIlEHHO TaXMATHOU (DUTYPBI HEOGXOMMO BBITIOJHUTh
W3BJICYEHNE ONMIINOHAIBbHOTO 3HAYCHMS.

Teniepb Mbl IMeeM BO3MOKHOCTDL YCTAHOBKH (DUTYP Ha IaXMATHYIO JIOCKY
C MTOMOIIIBIO MeTo/1a setChessman(_: coordinates:) u noJsydenust uugop-
Mary 00 OTAEIbHON sueiike ¢ MOMOLIBI0 CAOCKPUIITA.

MpbI MOKEM paciipyTh (HYHKIIHOHAI cabCKPUIITa, T00aBUB B HETO CETTED,
MO3BOJISIONIMI yCTaHABIMBATh (DUTYPY Ha HOBbIE KOOPAMHATHI (JIHC-
tunr 20.3).

Jinctuur 20.3

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(chess: 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
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24 chess.setCoordinates(char: coordinates.®, num:
coordinates.1)

25 }

26}

27 var game = gameDesk()

28 var QueenBlack = Chessman(type: .queen, color: .black, figure:
"2&", coordinates: ("A", 6))

29 game.setChessman(chess: QueenBlack, coordinates: ("A",3))

30 game["C",5] = QueenBlack

31 QueenBlack.coordinates (.e "c", .15)

Tun aHHbBIX TIepeMEHHON newValue B ceTTepe CaOCKPUIITa COOTBETCTBYET
THUITY JJAHHBIX BO3BPAIIAeMOTO CAOCKPUIITOM 3HaueHwust. 110 aTOl npudnHe
HEOOXOIMMO MPUHYAUTETbHOE U3BICUCHNUE 3HAYCHUST TIePE]] TeM, Kak
YCTaHOBUTD (PUTYPY HA TMAXMATHYIO KJIETKY.

MPUMEYAHUE 3anomHuTe, 4TO CabCKPUMTBLI HE MOTYT MCMONb30BaTLCS Kak XpaHWIu-
L, TO eCTb Yepe3 HKUX Mbl OpraHu3yem TObKO AOCTYN K XpaHWIULLAM 3HaYeHU.

CabepurThl feficTBUTEIBHO IPUBHOCAT B Swift MHOTO mHTepecHoT0. Co-
[JIACUTECH, YTO K CYIHOCTH «IaXMaTHast J0CKa» 06paIiaThCsi HAMHOTO
yanobHee yepes MHAEKChI, ueM Oe3 HUX.

3apaHue

1. M3amennre cabCKpunT TakuM 00pasoM, 4TOOBI OH KOPPEKTHO
obpabaTeiBall yaajieHue (UTyphl ¢ maxmMaTtHOU gocku. He 3a-
ObIBaiiTe, 4TO y KJacca Chessman cyiecTByer MeTos kill().

2. Peammsyiite meToj printDesk() B kyacce gameDesk, BBIBOISIIINIA
B KOHCOJIb TEKCTOBOE N300paskeHue MaXMaTHON JOCKU [TPUMeD-
HO B CJIEIYIOIIEM BH/IE:

0NV WNR

ABCDEFGH

ITpu 9TOM MOJKHBI BRIBOAUTHCS M300pakeHnst (CBOWCTBO symbol
KJ1acca Chessman), COOTBETCTBYIOTINE KayK/I01 (DUType Ha TaXxMar-
HOU JIOCKE.



HacnenoBaHue

O1HOIt M3 TJIABHBIX 11eJ1ell 00bEKTHO-OPUEHTHPOBAHHOIO HOAXO0/A ABJISAET-
€1 MHOTOKPaTHOE KCI0JIb30BanKe Koga. OObenHATb KOJL /ISl €10 MHOTO-
KPaTHOTO MCIIOJIb30BAHMUS O3BOJIAIOT 3aMbIKAHI 1 OOBEKTHbIE TUIIBI JAH-
ubix. B Meroznosorun OOII, moMuMo co3anusi 9K3eMILISIPOB PA3JINYHbIX
MePeuncaeHNH, CTPYKTYP 1 KJIACCOB, CYTECTBYET BO3MOKHOCTD CO3/IaHNS
HOBOTO KJIacCa HA OCHOBE Y3Ke CYIIECTBYIOTIETO C ABTOMATUYECKUM BKJIIO-
YeHUEeM B HEro BCeX CBOMCTB, METOIOB U CaOCKPUIITOB KJIacCa-POIUTEI.
JlaHHBII TIOXO HAa3bIBACTCS HACIE008AHUEM.

B pamMkax HacieI0OBaHUsT «CTapblil» KJIACC HA3BIBAECTCS CYTEPKIACCOM (FLIIH
6a30BbIM KJIACCOM), a «HOBbIIi» — mojkjaaccoM (Man cybKIaccoM, nin
ITPOU3BOIHBIM KJTACCOM ).

21.1. CMHTAKCcUC HacnegoBaHUS

Jlist Hacsre0BaHKs OHOTO KJlacca APYTUM HeOOXOAMMO yKa3aTh UM CY-
HEepPKJIACcCa Yepes IBOETOUNE [10C/Ie UMEHN 00bABISEMOrO Klacca.

CUHTAKCUC

class SomeSubClass: SomeSuperClass {
// Teno noaknacca

}

[ns co3aaHns npomssogHoro knacca SomeSubClass, anst KOToporo 6a30BbIM SBASETCS
SomeSuperClass, HeobxoanMo ykasaTb MMS Cyrnepkiacca Yepes ABOETOoUME NOC/Ie UMEHN
nogkacca.

B pesynbraTe Bce cBoliCTBa M METO/IBI, OTIpe/IeIeHHBIE B Kjiacce SomeSu-
perClass, CTAaHOBATCA JIOCTYIIHBIMU B KJacce SomeSubClass 6e3 UX Herlo-
CPenCTBEHHOIO 00bABJIEHUS B IIPOU3BOHOM THUIIE.
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MPUMEYAHME 3HauyeHusi HacneayeMbiX CBOMCTB MOMYT U3MEHSTbCS HE3aBUCKMMO OT
3HaYeHWI COOTBETCTBYIOLLMX CBOWCTB POAMUTENLCKOro Knacca.

Paccmorpum npuMep, B KOTOPOM cosgaeTcs 6a3oBblil Kiacc Quadruped
¢ HabopoM cBOWCTB 1 MeTo/10B (yictunr 21.1). JIaHHbIH KiTace OMMCHIBAET
CYIIHOCTD «4eTBEPOHOTOE KUBOTHOE. J{OTOHUTETBHO 00bsIBIISIETCS CY0-
KJ1acc Dog, OTTUCHIBAIONTHI CYIITHOCTD «CoOaKay. Bee XapaKTepreTHKN Kracca
Quadruped IIPUMEHUMBI U K KJIaccy Dog, 109TOMY X MOKHO HACJIeI0BaTh.

Jinctuur 21.1

1 // cynepknacc

2 class Quadruped {

3 var type = ""

4 var name = ""

5 func walk(){

6 print("walk")
7 }

8 }

9 // nopknacc

10 class Dog: Quadruped {
11 func bark(){

12 print("woof")
13 }

14 3}

15 var dog = Dog()

16 dog.type = "dog"

17 dog.walk() // BbiBoAMT walk
18 dog.bark() // BbBOAMT woof

IK3eMILISIP myDog TI03BOJISIET MTOJYYUTh JIOCTYI K CBOMCTBAM U METO/IaM
poauTeabcKoro kiaacca Quadruped. Kpome Toro, kacc Dog pacmupsieT
coOCTBEHHbIE BO3MOKHOCTH, PEATTM3YsT B CBOEM TeJie JIOMOJTHUTEIbHBIN
meto/ bark().

MPUMEYAHUE Knacc mMoxeT ObiTb CynepkiaccoM AN MPOW3BOSIbHOMO KOMMYECTBa
cybKaccoB.

JlocTyn K HacneayeMblM XapaKTepUCTUKaM

JlocTyn x HacjenyeMbIM 2JIeMEHTaM POIUTENBCKOTO KJIACCA B IIPOU3BO/I-
HOM KJIACCE PEATN3YeTCsT TaK JKe, KaK K COOCTBEHHBIM 3JIEMEHTAM JAHHOTO
MPOM3BOIHOTO KJIACCA, TO €CTh C NCTIOIb30BAaHMEM KJIIOUEBOTO CJI0Ba self.
B kauecTBe mpuMepa B Kiiace Dog 1006aBUM METO/T, BBIBOSIIIIUN HA KOHCOJIb
KamaKy cobakn. Kianaka XpaHuTcs B CBOTICTBE name, KOTOPOE HACTEYETCST
oT ky1acca Quadruped (auctuar 21.2).



274 Yactb IV. HeTprBmanbHble BO3MOXHOCTU Swift

Jinctuur 21.2

1 // nopknacc
2 class Dog: Quadruped {

3 func bark(){

4 print("woof")

5 }

6 func printName(){

7 print(self.name)

8 }

9 1}

16 var dog = Dog()

11 dog.name = "Dragon Wan Helsing"

12 dog.printName() // BbiBeseT Dragon Wan Helsing

Jlns kmacca 6e3pasanyHo, ¢ KAKUMU XapaKTePUCTHKAMU OH B3auMoieli-
CTBYeT, COOCTBEHHBIMU WJIN HAcJIeyeMbiMu. [laHHOE yTBEpP:K/IeHUE Cripa-
BE/IJTNBO JI0 TEX ITOP, ITIOKA He MEHAECTCA pealnusalud HacaelyeMbIX XapaK-
TEPUCTUK.

21.2. lNepeonpeneneHne HacneayeMblX 3/1EMEHTOB

CyOKkJracc MOKeT co3aBaTh COOCTBEHHbIE Peali3allii CBOUCTB, METOIOB
U cabCKPUIITOB, HACJAEAYEMBIX OT CylepKaacca. Takue peanusanuy Ha-
3BIBAIOTCS nepeonpedeenuem. JIJist epeorpeeieHusT TapaMeTpoB Cy-
nepkJiacca B Swift HeoOX0AUMO yKas3aTh KJIHOYEBOE CI0BO override nepes
oTipeieJIeHreM dJIeMeHTa.

lNepeonpeneneHne MeToaoB

JL0BOJIBHO YacTO peanu3aliust MeTo/a, KOTOPBIN «/IOCTAJICS B HACJIE/ICTBO>
OT CyIepKJIacca, He COOTBETCTBYeT TpeboBaHUsIM pazpaboTunka. B Takom
ciydae B cyOKJIacce Hy/KHO IepPecaTh JaHHbIi METO, 00ECIIEYrB K HEMY
JOCTYII 10 TipeskHeMy nMeHu. OObsIBUM HOBBIN Kitacc NoisyDog, KOTOPbIiA
OIUCHIBAET CYNIHOCTh «OecIoKoiiHas cobaka». Kiacc Dog siBiisiercs cy-
nepKIaccoM Ajist NoisyDog. B onuchiBaemblii K1ace He0OXOAUMO BHEAPHUTh
cOOCTBEHHYIO peannsaiuio MeToa bark(), HO Tak Kak OJHOUMEHHBII
METOJI YK€ CYHIECTBYET B POJAUTEIBCKOM KJacce Dog, Mbl BOCIIOJIb3YEeMCS
MexaHusMoM nepeonpenenenus (suctuar 21.3).

Jinctmur 21.3

1 class NoisyDog: Dog{
2 override func bark(){
3 print ("woof")
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print ("woof")
print ("woof")

N unh

}

o

9 var badDog = NoisyDog()
10 badDog.bark() // BbiBoAMT woof woof woof

C 11OMOIIIBIO KJIIOUEBOTO CJI0Ba override Mbl coo0IaeM Swift, yto meToz
bark() B kiacce NoisyDog MMeeT COOCTBEHHYIO Peau3alluio.

MPUMEYAHUE Knacc MOXeT bbITb CynepknaccoM BHE 3aBUCMMOCTM OT TOrO, SBAsieT-
Cs1 OH Cy6KIaccoM W Her.

HepeonpeaeneHHHﬁ METO/l HE 3Ha€eT I[eTa]Ieﬁ peasinsdanmm METoZla poin-
TeIbCKOTO Kiaacca. OH 3HAET JIUIITh UM 1 Iepedenb BXO/IHBIX ITapaMeTPOB
POAUTETIBCKOTO METO/1A.

[locTyn K nepeonpeaeneHHbIM 35ieMeHTaM cynepkiacca

HecMmotps Ha TO 4TO 1epeoripesieieHle U3MEHSeT peajn3aliiio CBONCTB,
METOJIOB U cabCKPUIITOB, Swift M03BOJISIET OCYIIECTBIATH AOCTYI BHYTPU
IIPOM3BO/IHOIO KJlacca K [1epeolpe/ie/IeHHbIM aleMeHTaM cyliepkiacca. [
9TOrO B KauyecTBe IpedrKca UMEeHU ajleMeHTa BMeCTo self ncrosb3yercs
KJIIOU€BOE CJI0BO super.

B npenpiayiiem npumepe B MeTozie bark () Kiacca NoisyDog IpOUCXOAUT
nybmmpoBanue Koaa. B HeM mcmonnayeTcs hyHKIMs BHIBOA HA KOHCOMD
gutepana "woof", XOTs JaHHBI DYHKIIMOHAT yyKe Peasu30BaH B OJIHO-
UMEHHOM poauTebcKoM MeToze. Ilepernuiem peantusanuio Metoza bark()
TakuM 00pas3oM, 9ToObI M3bekaTh nybaupoBanust koaa (auctunr 21.4).

Nnuctuur 21.4

1 class NoisyDog: Dog{

2 override func bark(){

3 for _ in 1...3 {

4 super.bark()

5 }

6 }

7}

8 var badDog = NoisyDog()

9 badDog.bark() // BbiBoguT woof woof woof

BbIBo/1 HA KOHCOJTB COOTBETCTBYET BBIBOLY PEATU3AINN KIacCa U3 MPebl-
JIYIIEero TIpuMepa.
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ﬂOCTyH K 1epeoripe/ieJIEHHbIM 9JIEMEHTaM OCYHIECTBJIACTCA 110 CJICAYI0-
IITUM ITpaBUJIaM:

Q IlepeomnpeaeneHHbIN METOA ¢ UMeHEM someMethod() MOXKeT BbI3BATh
OTHOMMEHHBIN METO/] CyTIepKacca, NCMOIb3ysT KOHCTPYKITHIO super.
someMethod () BHYTPU CcBOel peasnsanuu (B KOJI€ ITePEOTIPeIeIEHHOTO
MeTO7Ia).

Q Ilepeomnpenenentoe cBOMCTBO someProperty MOXKeT HOJLYYUTD JOCTYIIL
K CBOICTBY CyIIEpPKJIacca C TAKUM K€ NMEHEM, FCII0JIb3YsI KOHCTPYKIINIO
super.someProperty BHYTpU peajlu3alliil CBOEIO TeTTepa UK ceTTepa.

O [epeonpesenenusrii cabeckpumtT someIndex MOKET 0OPATUTHCS K cab-
CKPUITY CyMEePKJIAcca ¢ TAaKUM Ke (hOPMATOM MHAEKCA, UCIOJIb3YsT
KOHCTPYKIIUIO super[someIndex] BHYTPH peajusaiuu cabCKpUIITa.

lNepeonpeneneHne MHNLMaANN3aToOPOB

I/IHI/IHI/IaJII/ISBTOpr ABJIAIOTCA TaKUMU K€ HacJeJyeMbIMU dJIEMEHTaMU,
Kak 1 MeToznl. Ecmm B moakmacce Ha60p CBOIL/,ICTB, Tpe6yIOH.II/IX YCTaHOBKHN
SHB.‘{GHI/II'/JI, He OT/IM4YaeTcd, TO HaC]IEHyeMbe'I NMHULINAJIN3aTOP MOKET ObITh
HCIIOJIb30BaH /1711 CO3/TaHNA 9K3EMILJIAPa IMO/IKJIacca.

TeMm He MeHee BbI MOKETE CO3/IATh COOCTBEHHYIO PEATU3AITIIO HACIETYEMOTO
MHUIMA/IN3aTopa. 3allOMHUTE, YTO €CJIN BBl OIIpe/iesisgeTe MHUIIMAIN3aTop
C YHUKQJIBHBIM JIJIS CYTIEPKJIACCA | TIOIKIIACCa HAGOPOM BXO/HBIX apryMeH-
TOB, TO BbI HE TIEPEOTIPEIENTETe MHUITHATN3ATOP, & 00BSIBIISIETE HOBBIH.

Ecanu noaknace umeer XoTs Obl OMH COOCTBEHHbBIH MHUIIMAIN3ATOP, TO
MHUIIAATU3ATOPBI POJUTEIBCKOTO KIacca He HACJeIyIOTC.

BHUMAHME [Ina BbI30Ba MHMUManNM3atopa cCyrnepknacca BHYTPU MHUUMANM3aTopa
cybknacca HeobXoANMO MCMoIb30BaTb KOHCTPYKLMIO super.init().

B kadecTBe mpuMepa mepeornpeesS M HacJaeayeMblil OT cylepKiaacca
Quadruped nycroil unuIuanu3aTop. B kiacce Dog 3HaueHue HacaeLye-
MOTO CBOMCTBa type Bcerja JA0JKHO OBITD paBHO "dog". B cBsi3u ¢ aTum
HeperuiieM Peai3anuio HHIIHATN3aTOPa TAKUM 00pa3oM, YTOOBI B HEM
yCTaHABIWBAJIOCH 3HaYEeHNE JaHHOTO CBoMcTBa (JincTHHT 21.5).

Jinctuur 21.5

1 class Dog: Quadruped {

2 override init(){

3 super.init()

4 self.type = "dog"
5
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6 func bark(){

7 print("woof")

8 X

9 func printName(){

10 print(self.name)
11 }

12 }

[Ipesxzie ueM rosyvaTh OCTYII K HAaCJIe/lyeMbIM CBOIICTBAM B Iiepeolipe/ie-
JIEHHOM MHUIMAIM3aTOPE, HEOOXOANMO BbI3BATH HHUIIUAIU3ATOP POJIATE-
Ji1. OH BBIIOJIHAET MHUIUATM3AINIO BCeX HACJIEYEeMbIX CBOUCTB.

Ecim B ITO/IKJIaCcCe €CTb coOCTBeHHbIe CBOfICTBa, KOTOPbBIX HET B CYIIEPKJIAC-
Ce, TO X 3HaY€HUA B UHUINAIN3aTOPE H€O6XOIII/IMO YKa3aTb /10 BbI3OBa
WMHUINAJIN3aTOPa POJIMTEJBCKOTO KJIaccCa.

MepeonpeaeneHne HacneayeMblX CBOMNCTB

Kax orMeuasioch panee, BbI MOJKETE TIEPEOIPE/IETATH JI0ObIE HACAeyeMble
aseMeHTHl. Haciemayembie cBoCTBa MHOT/IA OTPAHMYMBAIOT (DYHKIINO-
HaJIbHBIE BO3BMOKHOCTH cyOKIacca. B TakoM ciiydae MOKHO Hepernucarhb
reTTep WK CeTTep JAHHOTO CBOMCTBA WJIK TIPU HEOOXOAUMOCTH J06ABUTH
HabJITOIATED.

C momMo1hio MeXaHN3Ma ITePeOTPe/IeIeHIIST BBI MOJKETe PACIIPHUTD HacJle-
JIyeMoe «TOJILKO JIJIS YUTEeHUS» CBOMCTBO /10 «YTEHUE—3alUChy, Peasln30BaB
B HeM 1 reTrep u cerrep. Ho 06paTtHoe HEBO3MOJKHO: €CJIU Y HACJIEyEMOTO
CBOHMCTBA pean30BaHbI 1 TeTTeP U ceTTep, BBl He CMOKETe CIeIaTh U3 HETO
CBOMCTBO «TOJIBKO JIJIS1 YTECHUS».

BHUMAHME XpaHuMble CBOWCTBA NepeonpeaensTb HeMb3sl, Tak Kak Bbi3bIBAEMbIV Un
HacneayeMbll MHULMANM3aTop POAMUTENIbCKOMO KJlacca MomMbITaeTCcs YCTaHOBUTbL MX 3Ha-
YeHUs, HO He HaMaeT uX.

Cy6Kiracc He 3HAET fieTaiell peaan3alni HacIelyeMOTo CBOWCTRA B CyTIED-
KJIacce, OH 3HAeT JIMIIb MMS 1 TUII HacJellyeMoro cBoiicta. Iloatomy He-
06XO/IMMO BCeT/Ia YKA3bIBATH M MIMST U THUII TEPEOTTPEIENSTEMOTO CBONCTRA.

21.3. MpeBeHTMBHbIN MoandmkaTop final

Swift Mo3BOIAET BAMUTHTD PEATU3ATINIO KIACCA TIETUKOM FLITH €T0 OT/eb-
HBIX 9JIeMeHTOB. [IJIs1 3TOr0 HEO6XOMMO HUCTIOIB30BATh MPEBEHTUBHbII
Mo udukarop final, KOTOPBIN yKa3blBaeTCs Hepe 0O0bsBIeHIeM Kacca
WJIA €TO OT/JEIbHBIX dJIEMEHTOB!
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a final class /1J14 KJ1AacCOB;

4 final var /1J1s1 CBOMCTB;

Q final func a1 MEeTO0B;

Q final subscript a/is caGCKPUIITOB.

HpI/I 3allUTe peain3dalu KjaacCa €ro HacjegoBaHne B IPYTrue KaacChbl
CTAaHOBUTCA HEBO3MOKXHDBIM. [[JISI JJIEMCHTOB KJlaCCa X HaCJIeJOBaHUE
IIPpONCXOANT, HO Ilepeolipe/iesieHe CTAHOBUTCA HEJIOCTYITHDIM.

21.4. lNoaMeHa 3K3eMnAgpoB K1accos

HaCJIeI[OBaHI/Ie, ITOMHMO BCEX MMEePEUNCICHHDBIX BOBMO)KHOCTef/)I, IIO3BOJIAET
3aMEHATD Tpe6yeMbIe IK3EMILJIAPBI OIIPE/ICJTECHHOTO KJIacCa 9K3EMILTIAPpaMn
O/IHOI'O 13 IIO/IKJIaCCOB.

Paccmorpum npumep us jictutra 21.6. B HeM 00bsBUM MacCHB 3JIEMEHTOB
Tuna Quadruped 1 106aBUM B HETO HECKOJILKO DJIEMEHTOB.

Jiuctmur 21.6

var animalsArray: [Quadruped] = []
var someAnimal = Quadruped()

var myDog = Dog()

var badDog = NoisyDog()
animalsArray.append(someAnimal)
animalsArray.append(myDog)
animalsArray.append(badDog)

NAUuNANWNR

B pesysbrate B MaccuB animalsArray 106aBJISIOTCS 9JIEMEHTHI TUTIOB Dog
1 NoisyDog. ITO ITPOMCXOAUT HECMOTPS Ha TO, UTO B Ka4eCTBE TUIIA Mac-
cHBa yKa3aH KJjacc Quadruped.

21.5. lNpuBeaeHne Tmnos

Panee namu ObLIM CO31aHbI TPU KJ1acca: Quadruped, Dog 1 NoisyDog, a Tak-
JKe olpe/ie/ieH MacCuB animalsArray, coepKaliuil aJIeMEeHTBI BCeX TpexX
TUIOB JaHHbIX. JlaHHBIN HAGOP TUIIOB TIPEACTABISIET COOOI Mepapxuio
KJIACCOB, IIOCKOJIbKY MEK/y BCEMU KJlacCaMU MOYKHO yKa3aTh YeTKUE 3aBU-
cumocTH (KTo Koro Hacenyer). [l anannsa KaccoB B eIMHON nepapxuu
CYIIECTBYET ClIelMa/bHbI MeXaHU3M, Ha3blBaeMbIil npusedenuem munos.

HyTeM TIPUBECHUS TUITOB Bbl MOJKETE BBITTOJTHUTD CJICAYIOINE OTIE€PAITAN:

QO TPOBEPUTH THIT KOHKPETHOTO 9K3EeMITISIpa KiIacca Ha COOTBETCTBIE He-
KOTOPOMY THUITY WJIU IIPOTOKOJLY;
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Q mpeobpa3oBaTh TUIT KOHKPETHOTO HK3EMILISAPA B APYTOW THI TOH JKe
Hepapxuu KJIacCoB.

lNpoBepka THNa

[TpoBepxka Tuma sx3eMILIsApa Kiaacca IIPOU3BOINUTCA € TOMOIIBIO ollepa-
Topa is. /laHHBII orlepaTop BO3BpalllaeT true B ciayvae, KOT/Ja THII IIPO-
BEPSIEMOr0 9K3eMILIPA SABJISAETCS YKa3aHHbIM 110CJIe OllepaTopa KJIacCcoM
WM HacseyeT ero. [liis anannsa Bo3bMeM OIIpe/ie/IeHHBIN 1 3aI10IHEHHbBII
paHee MaccuB animalsArray (qctunr 21.7).

JNuctmur 21.7

for item in animalsArray {
if item is Dog {
print("Yap")

}

1

2

3

4 }
5

6 // Yap BbiBOAMTCA 2 pasa

JlanHblil Koz epebupaeT Bee JieMeHThl MacCHBa animalsArray U IIPO-
BepsieT UX Ha COOTBETCTBUE Kiaccy Dog. B pe3yibraTe BBISICHSAECTCH, UTO
€MY COOTBETCTBYIOT TOJIBKO /IBa 9JIEMEHTA MACCHUBA: IK3EMILJISAAP KjlacCa Dog
7 9K3eMILIAp Kracca NoisyDog.

MNpeobpasoBaHne Tnna

Kak HEOHOKPATHO OTMEYasIoch paHee, OObsIBICHHDBIN U HATTOJIHEHHDII
MaccuB animalsArray MMeeT 2JIeMEHThI Pa3HBIX THUIIOB IAHHBIX U3 OJTHON
nepapxmudeckoi crpykrypsl. HecmMoTps Ha 970, 11pU 1OJIy4YeHUH 04epe/iHO-
ro BJIeMeHTa Bbl Oy/iete paboTaTh UCKIIOYUTEHHO C UCHOIb30BAHUEM Me-
TOJIOB KJIACCa, YKAa3aHHOTO B THIIEe MaccuBa (B JaHHOM ciaydae Quadruped).
To ecTp, 10JTy4MB 371eMEHT THIIA Dog, BbI He yBUAUTE OIIpe/leIeHHBIHN B HeM
MeTo/ bark(), TockosbKy Swift mozpasymesaert, uto Bbl paboTaete UMEHHO
C DK3EMILIIPOM TUIla Quadruped.

Il Toro 406l npeobpazoBaTh TUIL U COOOIUTH SWift, 4TO HaHHBII
9JIEMEHT SABJSIETCS SK3EMILIAPOM OIIPE/eJEHHOTO TUIIA, MCIOAb3YETCs
oImepaTop as, TOYHee, IBe ero Bapuanuu: as? u as!. JJanHplil omeparop
CTaBMTCS TTOCTIE UMEHHU 9K3EMILISIPA, a IIOCJIe HEro YKa3hIBAeT MM KJIacca,
B KOTOPBIii Ipeo6pasyeTcst 9K3EMILID.

Mesxny obenmu hopMaMu oriepaTopa CylniecTBYeT pasHulla:

QO as? Umaknacca Bo3BpaliaeT Jnbo 9K3eMILISIp TUIIa MmaKnacca? (OImmo-
Hau), b0 nil B crydae HEYAAUHOTO TPE0OPA30BAHTIST;
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[ BapuaHT as! UmaKnacca IIPOU3BOAUT TIPUHYANUTEJIbHOE N3BJICUECHNEC
3Ha4YeHUs 1 BO3BpallaeT dK3eMILIAP TUIla UMAKnacca 1IN BbI3bIBAET
OH_H/I6Ky B CJIyda€ HEY/1aqW.

BHUMAHME Tun gaHHbIx MOXeT ObiTb Npeobpa3oBaH TOMbKO B npeaenax cobcTBeH-
HOW MepapXuK KaccoB.

CHoBa npucTynuM K nepebopy mMaccuba animalsArray. Ha ator pas Oy-
JIEM BBI3BIBATH MeTOM bark(), KOTOPBIH He CYIIECTBYET B CylepKIacce
Quadruped, HO IPUCYTCTBYET B MOIKIaccax Dog 1 NoisyDog (simcTwHT 21.8).

Jiuctmur 21.8

1 for item in animalsArray {

if var animal = item as? NoisyDog {
animal.bark()

}else if var animal = item as? Dog {
animal.bark()

}else{
item.walk()

}

VWoONGOAULANWN

}

Kasknprit asiemenT MaccuBa animalArray 3alIMChIBAETCS B TapaMeTp item.
[asee B Tesie UKJIA JaHHBIN ITapaMeTp ¢ UCI0JIb30BAaHUEeM OllepaTopa as?
BITAETCST TPE0GPA30BATHCS B KAKBIN U3 TUMOB AHHBIX HAIIEH CTPYKTY-
pbl kitaccoB. Ecim item ipeoGpasyercs B il NoisyDog uiin Dog, TO y HEro
CTAHOBUTCS JOCTYITHBIM MeTO/L bark().



[lceBOooHMMBI Any
n AnyObject

Swift nmpeasiaraer aBa creluaabHbIX ICEBIOHUMA, TIO3BOJISIONIIX PabOTaTh
C HeOIpe/leJIEHHBIMU TUTTAMHU:

O AnyObject COOTBETCTBYET IPOM3BOJIBHOMY 9K3EMILISIPY JII0OOOr0 Kilacca;
O Any COOTBETCTBYET IIPONU3BOJIBHOMY TUILY TaHHBIX.

JlaHHbIE TICEBIOHMMBI TTO3BOJISIIOT KOPPEKTHO 06pabaThiBaTh CUTYAIlNH,
KOT/Ia KOHKPETHOE HAMMEHOBAHHUE TUTIA UJIN KJIACca HEM3BECTHO JINOO Ha-
6GOp BO3MOKHBIX TUIIOB MOKET OBITH PA3HOPOJHBIM.

22.1. lNceBaoHuUM Any

Bnaromapst nceBoHUMY Any MOXKHO CO371aBaTh XPaHUJIHUINA HEOTIPesIe-
JICHHOTO TuTa AaHHBIX, OOBABUM MACCHUB, KOTOPBIH MOXKET COJAEPKATh
3JIEMEHTBI TPOU3BOJIbHBIX TUTIOB (JncTuHT 22.1).

Jinctmur 22.1

var things = [Any]()

things.append(0)

things.append(0.0)

things.append(42)

things.append("hello")

things.append((3.0, 5.0))

things.append({ (name: String) -> String in "Hello, \(name)" })

NAUuhNhWNR

MaccuB things comeps:kuT 3HaUeHNS TUTIOB: Int, Double, String, (Double,
Double) u (String)->String. To ecTb mepej BaMu LeJiblii HAGOP pasiny-
HBIX TUIIOB IaHHDBIX.

ITpu 3ampoce a060TO U3 ITEMEHTOB MACCUBA BBI MOJTyYHNTE 3HAUEHUE He
TOTO TUTIA IAHHBIX, KOTOPBIH TIPEATIONArajicst TIPU YCTAHOBKE KOHKPETHOTO
3HauCHUS, a TUIIA Any.
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MPUMEYAHMUE T[ceBaoHuM Any HECOBMECTMM C NpoTokonoM Hashable, nostomy wmc-
nonb3oBaHve Tuna Any TaMm, rae HeobxoAMMO COMOCTaB/IEHNE, HEBO3MOXHO. 3TO OTHO-
CWTCS, HanpyMep, K KJlouaM CrIoBapen.

lNpuBeaeHune tuna Any

Jlig aHanmsa Kax/[0ro aJeMeHTa MacCuBa HeOOXOAUMO BbIIIOJHUTD [IPH-
BejeHne Tuia. Tak Bbl CMOKeTe MOJIYYUTh KaxK bl 9JIeMeHT, IpeoOpaso-
BaHHBIU B €T0 JIENICTBUTEAbHDBIN TUII JaHHDBIX.

Paccmotpum mpuMep, B KOTOpoM pazbepeM 00bsIBIEHHBIN paHee Mac-
CHIB TI09JIEMEHTHO U OTIPEAETIUM THI TaHHBIX KaKI0TO djeMeHTa (JIic-
TuHT 22.2).

JINCTUHr 22,2

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 > O:

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 }

Koncob:

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

Kaskibiii U3 3;IeMEHTOB MacCHBa MPeOOPA3yeTCsi B ONMPEE/ICHHBII TUTI TIPH
oMoy orneparopa as. [Ipu 9ToM B KOHCTPYKITMH switch-case jaHHbIi
oreparop He TpeOyeT yKasblBaTh KaKoi-1160 mocThuke (3HaK BOCKIUIA-
HUS WA BOTIPOCA).
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22.2. MNcesgoHnm AnyObject

[TceBmonum AnyObject 103BoJIsIeT yKa3aTh Ha TO, YTO B JAHHOM MecCTe
JIOJIKEH WJTH MOJKET HAXOAUTHCST 9K3eMILISIP JII000T0 Kitacca. [Ipu 5ToM Bbl
GyJieTe JI0BOJBHO YaCTO BCTPEYATh MACCHUBBI IAHHOTO THIIA TIPK paspaboTKe
porpamMm ¢ ucroJib3oBanreM dpeiimBopka Cocoa Foundation. {anmbrii
dpeitmBopk Hanucan Ha Objective-C, a 9TOT A3bIK He UMEET MaCCUBOB
C SIBHO YKA3aHHBIMW TUTIAMU JTAHHBIX.

OG6BABUM MaCCHB HK3EMILISIPOB € TIOMOITIHIO TICEBIOHMMa AnyObject (Jruc-
TuHT 22.3).

Jinctuur 22.3
1 let someObjects: [AnyObject] = [Dog(),NoisyDog(),Dog()]

[Ipu ncnosb30BanmM TIceBIOHNMA AnyObject HET OorpaHUYeHNIT Ha UCTIOITh-
30BaHUE KJIACCOB TOJBKO U3 OJIHON MepapXUyecKol CTPYKTYpPhL. B ranuHomM
IIpUMepe ecJid BbI 3BJIeKaeTe IIPOU3BOJIbHBIN 2JIEMEHT MAaCCUBa, TO TI0JTY -
yaeTe 9K3eMILISIP Kiracca AnyObject, He MMeonii CBOWCTB M METO/IOB JIJIsT
B3aUMOJIEMCTBUS C HUM.

MpueeaeHune Tnna AnyObject

ITopoii BB TOUHO 3HAETE, YTO BCE DTEMEHTHI TUTIAa AnyObject Ha caMoM
Jlesie IMetoT HEKOTOPBIH OTIpeziesIeHHBIN THTI. B TakoM ciryJae /715t aHam3a
9JIEMEHTOB TuIa AnyObject HEOOXOAMMO BBIIOJHUTH IIPUBEIEHUE TUIIA
(smuctunr 22.4).

JIncTuHr 22.4

for object in someObjects {

2 let animal = object as! Dog
3 print("This is bad Dog")
4}

[t coxpareHus 3acH Bbl MOJKETE BBITIOJIHUTD [TPUBEIEHUE THIIA JJIsT
1peoOpa3oBaHUsI BCETO MACCUBa MEJTUKOM (JIUCTUHT 22.5).

[ XY

JInctmur 22.5

1 for object in someObjects as! [Dog]l{
2 print("This is bad Dog")
3}



NHuumanmsaTopsl
N AeNHUUUann3aTopbl

HWnuyuanuzamop — 210 CIEINATBHBIN METOI, BBITIOTHSIOIIII TTOATOTOBU-
TeJIbHbIe JeliCTBYS IIPU CO3IaHIM K3eMILIIPa 00bEKTHOTO TUIIA JaHHBIX.
To ectb nHUIMaNN3aTOP cpabaTHIBAET 1P CO3JAHUU DK3EMILIAPA, a IIPU
€T0 yJIaJIEeHUW BbI3bIBAECTCS JEMHUITNAIAZATOP.

23.1. "HnumanunsaTopsl

I/IHI/IL[I/IaJII/ISaTOp BBIIIOJIHAET YCTAHOBKY Ha4aJIbHbIX 3HAYCHUN XPaHUMbBIX
CBOWCTB M pasjinyHble HACTPOMKU, KOTOPBIE HY/KHBI JIJIsI HCIIOJIb30BAHUS
DK3EMILISIPA.

Ha3sHa4yeHHble MH1UManNn3aTopsbl

[Tpu peanusamyy cOGCTBEHHBIX TUIIOB JaHHBIX BO MHOTUX CJydasx He
TpebyeTcst co3aBaTh COOCTBEHHBIN MHUIMATIU3ATOP, TAK KaK KJIACCHI
U CTPYKTYPBI UMEIOT BCTPOEHHbIC MHUIINAIN3ATOPBL:

QO KJacChl UMEIOT ITyCTON BCTPOEHHBIN MHUInann3aTop init(){};

O CTPYKTYPbI UMEIOT BCTpOEHHblf/,I MHUINAJIN3aTopP, HpI/IHI/IMaIOH_II/Iﬁ B Ka-
YECTBE BXOIHbIX apIryMEHTOB 3HaU€HU BCEX CBOIICTB.

MPUMEYAHMUE [ycToit nHnumanmusaTop cpabaTbiBaeT 6€3 OWMnB60K TOMbKO B TOM Ciy-
Yyae, ecnin y Kfacca OTCYTCTBYIOT CBOMCTBA WM Y KaXXAOrO CBOWCTBA yKa3aHO 3HauyeHue
Mo YMOM4YaHUIO.

[nsi onuMoHanbHbIX TUMOB AaHHbIX 3HaYeHVe MO YMONMYaHWIO yKasblBaTb He TpebyeTcs,
OHO cooTBeTCTBYET Nil.

WMuunuanusatopsl Kjiacca U CTPYKTYPbI, TPOU3BOJIAIINE YCTAHOBKY 3HA-
YeHUU CBOWCTB, Ha3bIBAIOTCs Hasnauennvimu (designated). Ber Mmoskere
pa3paboTaTh MPON3BOJIBHOE KOJUYECTBO Ha3HAYEHHBIX NHUIMAIN3aTOPOB
C OT/IMYAIOMIMMCS. HaOOPOM [IAPaMETPOB B IIPEEaX OLHOr0 0ObEKTHOIO
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tuia. IIpy 9ToM Z0JIKEH CyIIeCTBOBAThH XOTs Obl OZMH Ha3HAUYEHHbINA HHI-
MAJIN3aTOP, MPOU3BOISIIUI YCTAHOBKY 3HAUEHUI BCEX CBOUCTB (ecsn
OHU CYIIECTBYIOT), M OZINH N3 HA3HAUYEHHBIX MHUIINAIN3ATOPOB TOJIKEH
00sI3aTeJIbHO BBI3BIBATHCSI IIPH CO3IAHIK DK3eMILIApa. HasHayueHHbIN nHM-
1IMAIN3aTOP HE MOKET BbI3BIBATD IPYTON Ha3HAUYEHHBIN MHUITMAIU3ATOP,
TO €CTb UCIIOJIb30BaHNE KOHCTPYKIUU self.init () s3amperieHo.

MPUMEYMAHUE VHuumannsaTopbl HacneaytTcs OT cynepkiacca K noakaaccy.

EnmHcTBeHHDBIN MTHUITHATNA3ATOP, KOTOPBIN MOKET BBI3BIBATH HA3HAUCHHBIT
WHUIIAATU3aTOP, — 9TO WHUITHAIN3ATOP IMPON3BOIHOTO KJIacca, BHI3bIBA-
IONIUH MHUTIMATIN3AaTOP POIUTENBCKOTO KJIacca JIJisl yCTAaHOBKY 3HAYEHUH
HacJielyeMbIX ¢cBoiicTB. O6 5TOM MbI TOBOPUJIN JJOBOJIBHO HOAPOOHO, KOI/A
M3ydyajy HacJe/J0BaHue.

NMPUMEYMAHUE VHMUMann3aTop MOXET YCTaHaBIMBaTb 3HAYEHUS KOHCTaHT.

BHyTpu mHHUIIMAIH3aTOPA HEOOXOIUMO YCTAHOBUTEH 3HAYEHUS CBOUCTB
KJIACCA UJIM CTPYKTYPBI, YTOOBI K KOHITY €r0 paboThl BCe CBOICTBA MMEJTH
3HavyeHust (OIMIIMOHAIBI MOTYT COOTBETCTBOBATH Nil).

BcrnomoraTesibHble MHULMann3aTopsbl

IMomumo HasHauYeHHBIX, B SWift cyiecTByIOT 6cnomozamenvivie (conve-
nience) WHANUATN3ATOPbL. OHU SBJSIOTCS BTOPUYHBIMU U TIOZJIEPKIBA-
oMy, Bl MOKeTe orpeieIUTh BCIIOMOTATeIbHBIN MHAIIMATU3ATOP I
TIPOBEIEHNST HACTPOEK M 0OSI3aTETBHOTO BHI30BA OHOTO M3 HA3HAYEHHBIX
MHUINAIN3aTOPOB. BeroMoraTerbHbIe MHUITNATI3ATOPH HE SIBJISIOTCS
0693aTeTbHBIMHU JIJIST UX peasuzaiuu B Tune. Co3jaBaiite ux, eCm 3To obe-
crieurBaeT HanboJree PaliMOHAIBHBIN Ty Th PEIIEHUST TOCTABJICHHOI 3a/Iaull.

Cunrakcuc o0bIBIEHIA BCIIOMOTATENbHBIX MHUIIMAIN3aTOPOB HE CJINIII-
KOM OTJIMYaeTCA OT CMHTaKCHCa Ha3HaY€HHDbIX.

CUHTAKCUC

convenience init(napameTpsl) {
// Teno wHuumanusaTopa

}

BcriomoraTtenbHbI MHMUMAnM3aTop O6bsBASETCS C MOMOLLbI0 MoaudukaTopa conve-
nience, 3a KOTOPbIM CNeayeT KIoYEBOE C0BO init. [aHHbIM TMN MHUUMaNKU3aTopa Takxke
MOXET NPUHUMaTb BXOAHbIE apryMeHTbl U YCTaHaBNMBaTb 3HAUYEHWsI ANt CBOMCTB.

B Tene navumnanuzartopa 06513aTeNbHO JO/MKEH HAXOANUTLCS BbI30B OAHOMO U3 Ha3HaYeH-
HbIX UHULIMANN3aTOPOB.
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BepueMmca k nepapxuu onpezieleHHbIX paHee KJIaccoB Quadruped, Dog
u NoisyDog. /laBaiite mepenuiiiem Kiacc Dog TakMM 00pa3oM, 4TOObI Ipu
YCTaHOBKE OH /IaBaJT BO3MOKHOCTH BBIBOZUTDH HA KOHCOJh TPOU3BOJIbHBIN
TekcT. 1 9TOro co3jjajiuM BCIIOMOTATe/IbHbIM HHUIUAJIN3ATOp, IPU-

HUMAIOLIMII Ha BXO/le 3HaYeHue JJIsl HAacJIe/lyeMOoro cBolicTBa type (Juc-
tunr 23.1).

JNuctunr 23.1

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

1e func bark(){

11 print("woof")

12 }

13 func printName(){

14 print(self.name)
15 }

16 }

17 var myDog = Dog(text: "dk3emnnap knacca Dog coszpaH")

B pesyzbrare npu co3manuK HOBOTO 9K3eMILIspa Kjacca Dog BaM Oy-
JIeT IPEJIOKEHO BBIOPATh OAMH U3 ABYX WHUIMAIU3ATOPOB: init() wim
init(text:). BcrmomoraTetbHBIN MHUITNAIN3ATOP BHI3bIBAET HA3HAYEHHBIH
1 BBIBOJIUT TEKCT HA KOHCOJIb.

MPUMEYAHME BcriomMoraTenbHblii MHULMANM3ATOP MOXET Bbi3blBaTb Ha3HaYEHHbIV
yepes Apyroii BCroMoraTesbHbI MHULManu3aTop.

HacnepoBaHue nHuuman n3aTopoB

HacrieioBatue MHUIMAIN3ATOPOB OTIUYAETCS OT HACJIEOBAHUSA OOBIYHBIX
MEeTOJIOB cyTepKiacca. EcTh Ba BaXKHEHTIINX MPaBUIIA, KOTOPbIe HEOOXO-
JAVMO ITIOMHUTD:

a Ecmm ITIO/IKJIaCC UMEET cOOCTBEHHBIN Ha3HAYEHHBII MHUIUAJIN3aTOoP, TO
MHUINAJIN3aTOPbI POIUTEJIbCKOI'O KJylaCCa HE HaCJIEYIOTCA.

Q Ecim IIO/IKJIACC TIepeoIpe/iesisAeT BCe Ha3HAYCHHbIE MHUIIMAJIN3aTOPbI
CyTIepKJacca, TO OH HaCcJeAyeT 1 BCE €ro BCInoMoraTeJabHble MHUITUA~
JIN3aTOPBI.
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OTHowWweHus Mexay MHnumann3atTopamm

B Bompocax oTHoueHuil Mesxxly nHununaansaropamu Swift cobmogaer
cleyIolye IpaBua:

QO HasnayeHHBII UHUITUAIU3ATOP MOKIACCA JOJIKEH BbI3BAaTh Ha3HAYEH-
HBII MTHUINAIN3ATOP CyTIepKIacca.

a Bcmmomorarenbubrit MHOWAJIN3aTOp AOJIKEH BbI3BATH Has3Ha4YeHHBII
MHUINAJIN3aTOP TOTO KeE 00BEKTHOTO THIIA.

O BcnomoraTesnbHbIi THUTIMAIM3ATOP B KOHEUHOM CUETe JI0JKEeH BbI3BATh
Ha3HAYECHHBIN WHUIINATU3ATOP.

NmmocTpaliis Beex TpexX PaBwJI IpejicTaBieHa Ha puc. 23.1.

Cynepknacc

convenience
init()

convenience
init()

init()

A . Moaknacc

i

Puc. 23.1. OTHOLWEHNS MexXay MHUUManM3aTopamm

convenience
init()

31ech n306pakeH CYTMepPKIACC ¢ OHUM Ha3HAYE€HHBIM W JIBYMS BCIIO-
MorareJbHbIMU UHUITHA3aTopamMu. OJMH U3 BCIIOMOTAaTETbHBIX UHU-
[IMAJN3aTOPOB BBI3BIBAET APYTOM, KOTOPBIH B CBOIO OUYepeIb BHI3bIBACT
HasHaueHHbIT. Takke n300pakeH MOAKIACC, UMEIOIIUI 1Ba COOCTBEHHBIX
Ha3HAYEHHBIX MHUIIMAIN3ATOPA U OJIMH BCIIOMOTaTeIbHbIN.

Boizos mo060ro WHUALMAJIN3AaTOpa U3 1/1306pa>1<eHHb1X IOJIKeH B KOHEYHOM
MTOTEe BBI3BIBATh HA3HAUEHHBI WHUIINAIN3ATOP cylepkaacca (JIeBbIi
BepXHUii 6JIOK).
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lNpoBanuBalowmnecs MHMLMann3aTopsbl

B HekoTOPBIX cUTyanusx ObIBAeT HEOOXOIUMO OMPEAETUTh 00BEKTHBII
THUII, CO3/IaHKE DK3EMILISIPA KOTOPOTO MOXKET 3aKOHYNTBCS Heyiayei, Bbl-
3BaHHOU HEKOPPEKTHBIM HAOOPOM BHEINTHUX TTAPAMETPOB, OTCYTCTBUEM
KaKOTO-JIN00 BHEITHETO Pecypca WK WHBIM 00CTOSTEIbCTBOM. JIJIs1 9TOM
neau caysxkat nposaiusaiowuecs (failable) maunnanusaropsr. Ouu cro-
coOHbBI BO3BpalliaTh nil Ipy MONBITKE CO3MaHus ak3eMILsapa. I 910 ux
OCHOBHOE TIpe/IHa3HAYCHHE.

CUHTAKCUC

init?(napameTpbl) {
// Teno wHuuManusaTopa

}

[na co3paHns npoBanvBaloLLErocs WHUMUMANM3aTopa CNy>XUT Kl4eBoe Cnoso init?
(co 3HakoM Bompoca), KOTOpbI FOBOPUT O TOM, YTO BO3BpaLLaeMblii 3k3emMnnsap byaer
onuuoHanom unm ero He 6yaert BoBsce.

B Tene nHnumanusaTopa AO/MKHO NPUCYTCTBOBATb BbipaXkeHue return nil.

PaccmoTpuM npumep peaausaliy IpoBaJInBaIONIerocsl MHUIMAIN3aTOPA.
CosgaiuM KJacc, OIUChIBAIOMNI CYIHOCTD «IIPSAMOYTOJAbHUK>. [Ipn
CO3/IaHUU HK3EMILISIPA TAHHOTO KJacca HeoOX0IUMO KOHTPOJIUPOBATH
3HAUYECHUsI TIepeaBaeMbIX MTapaMeTpoB (BbICOTA U MIUPUHA), YTOOBI OHU
ob6s13aTesbHO OB GoJbliie HyIs. IIpu 5TOM B ciiydae HEKOPPEKTHBIX
3HAYEHUIT TAPAMETPOB MPOTPaMMa He J0JDKHA 3aBEPIIAThCS ¢ OMIMOKOM.

[l penieHus AaHHON 337[a4M MCIIOJIb3yeM ITPOBAJINBAIOIINICS MHUIA-
smzatop (auctuHr 23.2).

Jinctuur 23.2

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 > 09) {

8 return nil

9

}
10 }

12 var rectangle = Rectangle(height: 56, weight: -32)
// Bo3BpawaeT nil
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W HunyanusaTtop IpUHUMAET U IIPOBEPsIET 3HAYeHUsT ABYX IIapaMeTPOB.
Eciin xotst 661 01HO U3 HUX He GoJiblie HyJIs, TO Bo3Bpainaercs nil. O6-
patuTe BHUMaHHUE Ha TO, UTO, IPEKIE YeM BEPHYTH nil, MHUIUATHU3ATOD
yCTaHABJIMBAET 3HAYEHUS BCEX XPAHUMBIX CBOUCTB.

BHUMAHME B knaccax npoBafvBaloWMIACS MHULIMANM3ATOP MOXET BEPHYTb Nil Tonb-
KO MOC/ne YCTaHOBKM 3HaYeHW BCEX XpaHUMbIX CBOWCTB. B criyyae CTpykTyp AaHHoe
OrpaHnyeHne OTCyTCTBYeT.

HasznayeHHBIII MHUIIMAIM3ATOP B MOJKJIACCE MOXKET [1€PeOIpe/le/InTh
[IPOBAJINBAIOIIUICS UHUIMAINU3ATOP CyTepKJjacca, a IpoBaINBaIONINIICs
WHUTINATN3AaTOP MOKET BBI3bIBATh HA3HAUYEHHBIN WHUIINATNU3ATOP TOTO
JKe KJlacca.

He sa0biBaiite, 4T0 B C/Iy4ae MCIOAb30BAHUS IIPOBAIMBAIOIIETOCS NHU-
[MAN3aTOPa BO3BPAIIAETCS OMIUOHAI. [loaToMy mpesk/e ueM paboraTh
C 9K3EMILJIAPOM, HEO6XOZII/IMO BbBITIO/THUTDH M3BJICcHECHUE OIIIIMOHAJIBHOTO
3HAYEHUSL.

Bbl MokeTe MCTI0/Ib30BaTh TPOBATUBAIONINUNICS UHUINAIN3ATOP JIJIs1 BbI-
6opa TOIXOISIIETO WieHa MEPEUNCAEHNsT, OCHOBBIBASICH Ha 3HAYEHUSIX
BXO/IHBIX apTyMeHTOB. PaccMoTpuM mnpumMep U3 auctunra 23.3. B janHom
npumepe oObABIsSETC IepedncieHe TemperatureUnit, cogepikaiiee
Tpu wieHa. [IpoBasnuBaomuiics THUIMAIU3ATOP UCIOJIL3YETCS /IS TOTO,
4TOOBI BEPHYTH YJIEH TIEPEUUCITEHNUS, COOTBETCTBYIONUI TIepEeIaHHOMY
mapameTpy, Wi nil, ecan 3Hadyenne mapaMeTrpa HEKOPPEKTHO.

Jinctuur 23.3

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

13 }

14 }

15 '}

16 let fahrenheitUnit = TemperatureUnit(symbol: "F")
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[Ipu cosmannu sK3eMIIsApa [IePEeYHCIeHNs B KaueCTBe BXOHOIO 1apa-
MeTpa symbol niepemaercd 3nadenne. Ha ocHOBe TepelaHHOTO 3HAYEHUS
BO3BPAMAETCST COOTBETCTBYIOMINI YJI€H MePEeUNCIeHNUS.

Y mepeunciennii, 4IeHB KOTOPBIX UMEIOT 3HAUYEHNUS, €CTh BCTPOCHHBIHN
MIPOBAJIMBAIOIIUICS UHUIIMAINU3ATOP init? (rawvValue:). Ero moxHO uc-
10J1b30BaTh Oe3 ornpeaeneus B Koge (ucTunr 23.4).

Jinctmur 23.4

enum TemperatureUnit: Character {
case Kelvin = "K", Celsius = "C", Fahrenheit = "F"

1

2
3}
4 let fahrenheitUnit = TemperatureUnit(rawValue: "F")

5 fahrenheitUnit!.hasValue

Unensl mepeunciennst TemperatureUnit nMeloT 3HayeHus Tuma Character.
B aToMm ciryyae B MOsKeTe BBI3BAaTh BCTPOEHHBIN MPOBAIUBAIONTNNCS UHU-
MATN3aToOP, KOTOPBI BEPHET UJIeH MepedncaeHns, COOTBETCTBYIOMINHN
repelaHHOMY 3Ha4Y€HUIO.

AJprepHaTUBON MHUIIUAIM3ATOPY init? cuykuT oreparop init!. Pas-
HUIIA B HUX 3aKJIIOYAETCS JUITb B TOM, YTO BTOPOI BO3BpallaeT HesBHO
U3BJICYCHHBIN 9K3eMILISAP OGBEKTHOTO THIIA, TIOCKOJIBKY JIJIsT PabOThI ¢ HUM
He TpebyeTcst IOTOJHUTEIbHO U3BJIEKATD OMIMOHATIbHOE 3HaYeHue. [Ipu
9TOM BCe €ellle MOKET BO3Bpalarhbes nil.

Ob6s3aTenbHble MHULUMan n3aTopbl

Obsizamenvivil (required) HHUIUATU3ATOP — 9TO MHUILIUAIU3ATOP, KOTO-
Pblii 00s13aTeIbHO AO/IKEH ObITh OIIpeIesieH BO BCEX MOAKIACCAX JAHHOTO
KJracca.

CUHTAKCUC

required init(nmapameTpbl) {
// Teno uHuumManusaTopa
}
[ns 06bABNeHMs 06513aTeNbHOro MHMUManv3aTopa nepes KtoyeBbIM C/I0BOM init ykasbl-
BaeTca MoaudmkaTop required.

Kpome Toro, MoaudukaTop required Heo6XoaMMO yKasblBaTb Nepen Kaxaoih peanusa-
LMeil IaHHOrO MHULMANU3aTopa B MOAKIaccax, YTobbl MoCieayoLme NOAKNACCH TakKe
peanu3oBbIBanM 3TOT UHMLMANM3ATOP.

HpI/I peain3daiii NHUIAJIN3aTopa B IIOAKJIaCCe KII0Y€BOE CJI0BO override
HeE UCITOJIb3YETCA.
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23.2. JenHnumnanmnsaTtopsl

IIGI/IHI/IHI/I&JII/IS&TOPBI ABJIAIOTCA OTJIMYNUTENBHON 0COOEHHOCTBIO KIACCOB.

IIGI/IHI/IHI/IaJII/ISaTOp ABTOMATHUYE€CKU BbISbIBACTCA BO BPEMA YHUYTOKEHUA
IK3eMILIApa KJjacca. Bor He MoskeTe BBI3BATDH JEMHUINAJIN3aTOP CaMOCTO-
areabHo. OIUH KJIacc MOKET UMETh MaKCUMYM O/JIMH JEMHUIINAJIN3aTOP.

C 1OMOLIBIO JEMHUIMAII3ATOPA BbI MOKETE, HAIPUMED, OCBOOOIUTD KC-
M0JIb3yeMble 9K3EMILISIPOM PECYPChI, BBIBECTH HA KOHCOJIb KYPHAJ WU
BBITTOJIHIT JIFOObBIE IPYTHE IeHCTBUSL.

CUHTAKCHUC
deinit {
// Teno pewHuumanusaTtopa

}

[nsi 06bsBNEHUS AeUHMLMANM3aTopa NpeAHasHayveHo ktoyeBoe coBo deinit, nocne ko-
TOpOro B hUrypHbIX ckobkax ykasblBaeTcs Teno AevHuumanusaTtopa.

Jlennuimanuszarop cynepkiacca HACJAeLyeTCs MOAKIACCOM U BbI3bIBAETCST
aBTOMATUUYECKHU B KOHIIE PaOOThI IEMHUIMATN3ATOPOB MOAKIACCOB. JlenHu-
[UAJIN3aTOP CyIepKIacca BbI3bIBACTCS BCET I, AaKe eCIIH JeMHUIINATI3a-
TOP TOKJIacca OTCYTCTBYET. Kpome TOro, 9K3eMIIsIp Kiiacca He yIAassieTcs,
[OKa He 3aKOHYUT paboTy AeMHUIIMAIU3ATOP, II09TOMY BCE 3HAYECHUS
CBOWMCTB 9K3EMILIsSIPA OCTAIOTCS JOCTYIHBIMU B TeJIe IeMHUIUATN3aTOPa.

PaccmoTtpuM mipuMep UCIIOIb30BAHUS IeMHUIITAIN3aTOPa (JIUCTUHT 23.9).

Jinctuur 23.5

1 class SuperClass {

2 init?(isNil: Bool){

3 if isNil == true {

4 return nil

5 telse{

6 print("3k3emnnap cospaH")

7 ¥

8 ¥

9 deinit {

10 print("[AeuHnumanusaTtop cynepknacca")
11 }

12

13 class SubClass:SuperClass{

14 deinit {

15 print("LeuHnumanusatop noaknacca")
16 }

17 '}
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18
19 var obj = SubClass(isNil: false)
20 obj = nil

Koncoun:

3K3eMmnnsap cosgaH
[levHnumanusaTop noaknacca
[levHnumanusaTop cynepkiacca

[Ipu cozmanmnm sk3emIsIpa Kiacca SubClass Ha KOHCOJIb BBIBOAUTCS COOT-
BETCTBYIOIIEe COOOIIeHNe, TaK KaK AaHHBIN (DYHKIMOHA HAXOUTCS B Ha-
CJIe/lyeMOM OT cyTiepKJacca MpoBaIuBaoIeMcst THUIHaIn3aTope. B koHIe
MIPOTPAMMBI MBI Y/IAJIIEM CO3/IAHHBIN 9K3EMTIILIISIP, TIEPeaB eMy B KauecTBe
3HauyeHus nil. [Tpu aTOM BBIBO/I HA KOHCOJIH TTOKA3bIBAET, YTO TIEPBBIM BbI-
MMOJIHACTCA TeMHUIMAIN3ATOP ITOAKIACCA, IOTOM — CYIIepKJIacca.



YoaneHue
ak3emnnsapoB n ARC

JI060# co3IaHHbII 9K3EMILISIP 0OHLEKTHOTO TUTIA JAHHBIX, KaK 1 BOOOIIE
Jo6oe XpaHUJIMINE Balliei porpaMMbl, 3aHUMAET HEKOTOPbIN 00beM orle-
paTuBHON nmaMsTh. Ecam He TPOU3BOANTDL CBOEBPEMEHHOE YHUUITOXKEHNE
HK3EMILISIPOB U OCBOOOKIEHIE 3aHIMAEMBIX MU PECYPCOB, TO B TPOTPaM-
Me MOJKeT IIPOU30UTH yTeuKa IaMsITH.

MPUMEYAHMUE YTeuka namMsT — 3TO NporpamMMHasi ombka, NpMBOAALLAs K U3MML-
HeMy pacxofj0BaHWIO OnepaTyBHON NaMsTy.

OMHUM U3 CPEJCTB PelleHusT MPoOIeMbl UCKIUEHUST YTEeUEK TaMITH
B Swift sIBJIsIeTCST MCMTOTBb30BAHYE IEMHUTTHATH3ATOPOB, HO BO3ZMOKHOCTH
Swift He OrpaHUYUBAIOTCS TOJIBKO ATUM.

24.1. YHUUTOXEHMNE 3K3eMM/ISPOB

Kak MbI OT™MeuasI B IpebIAYIIeil riaBe, HelloCPeCTBEHHO Mepej yHNY-
TOKEHMEM DK3EMILISAPA KJIAcCa BI3bIBACTCS ACHHUIMAINU3ATOP, IPU 9TOM
0CTaJICs. HEPACCMOTPEHHBIM BOIIPOC O TOM, KaK YAAJISETCS 9K3EMILISID.
JI106011 5K3eMILISP MOKET OBITh YAaAeH OQHUM U3 ABYX CIIOCOOO0B:

O ero caMOCTOSITEJbHO YHUYTOKAET Pa3paboTInK;
Q ero yHuutoxaer Swift.

O6nacTtb BMAMMOCTH

Panee MbI caMOCTOSITETBHO YHUUTOXKAIN CO3MAHHBIN 9K3EMILISP OIIINO-
HAJIBHOTO THNa SubClass?, mepeiaBast eMy B KauecTBe 3HadeHus nil. Te-
nepb oOpaTuMes K joruke paborsl Swift. {us aroro paspaboTaeM Kiaacce
myClass, KOTOPBII CO/IEP;KUT €IMHCTBEHHOE CBOMCTBO description. [lan-
HOE CBOWCTBO CJIYKUT JIJIST TOTO, YTOOBI OTJIMYATE OIUH 9K3EMILISIP KJIacca
OT JIPYTOTO.
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Heobxoanmo co3aTh 1Ba 9K3eMILISIPa, OJNH U3 KOTOPBIX JIOJKEH UMETh
OTPaHUYEHHYIO 00J1aCTh BUAMMOCTH (JIucTHHT 24.1).

Jinctuur 24.1

1 class myClass{

2 var description: String

3 init(description: String){

4 print("3k3emnnap \(description) co3pan")
5 self.description = description

6 }

7 deinit{

8 print("3k3emnnap \(self.description) yHuuTOXEH")
9 }

10 }

11 var myVarl = myClass(description: "OAMH")

12 if true {

13 var myVar2 = myClass(description: "[BA")
14 }
Koncous:

Sk3emnnap OJWH cospaH
dk3emnnAap [BA co3paH
Jk3emnnAp [ABA yHWYTOXeH

IK3eMILISIP myVar2 uMeet 06JIacTh BUANMOCTH, OTPAHUYEHHYIO OTIEPATO-
pom if. HecMOTpst Ha TO UTO MBI He BBIIIOJIHSIN IPUHYAUTENbHOE yaie-
HUE 9K3EMILJISIPa, I HEeTO ObLT BHI3BAH JICUHUIIUAII3ATOD, B PE3yJbrare
OH GBIJT ABTOMATHYECKH YIATCH.

[TpuurHa yaajeHust BTOPOTO 9K3EMILISIPa JIEKUT B 00JIACTH BUANMOCTH
Xpassei ero mepeMmeHHON. [1epBoIil SK3eMIIIIIP MHUTIMATU3UPYETCsT BHE
omeparopa if, a 3HAYUT, ABJIIETCA r7106aJbHBIM IS BCel MIpOTPaMMBbL.
Bropolii ak3eMIIISp SABISETCSA JOKAJIBHBIM JIJIs YCJIOBHOTO orieparopa. Kak
TOJIBKO BBITTOJHEHHUE TeJla OlepaTropa 3aBepiiaercsi, 00J1acTh BUAUMOCTU
0OBSIBJIEHHOU B HEM TI€PEMEHHOI 3aKAHUMBAETCSI U OHA BMECTE C XPaHsi-
MIMMCS B HEH 9K3eMIJISIPOM aBTOMATUYECKH YHUYTOKAETCS.

KonnyecTBo CCbISIOK Ha 3K3eMniap

PaccmorpuM 1pumep, B KOTOPOM Ha OJIMH 9K3eMILISAP yKa3bIBaeT HECKOJIb-
KO Pas3HbBIX CCBIOK (TUCTUHT 24.2).

Jiuctuar 24.2
1 class myClass{
2 var description: String

3 init(description: String){
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4 print("3k3emnnap \(description) cosgmaH")

5 self.description = description

6 }

7 deinit{

8 print("3k3emnnap \(self.description) yHu4TOXEH")
9 }

10 }

11  var myVarl = myClass(description: "OAWH")
12 var myVar2 = myVarl

13 myVarl = myClass(description: "[BA")

14 myVar2 = myVarl

Koncoun:

dk3emnaAp OJWH co3paH
3k3emnnap [BA co3paH
3k3emnaAp OONH yHUYTOXeH

B nepemenHoli myVarl n3HavyaIbHO XPAHUTCS CCHLIKA HA AK3EMILIISIP Kacca
myClass. [Tocsie 3amvcu JaHHOI CCHITTKU B TIePEMEHHYTO myVar2 Ha CO3/1aH-
HBII 9K3EMILISP ysKe YKa3bIBAIOT /IBE CCBLIKHU. B pe3ysbraTe aTOT 9K3eM-
TSP YAAIISETCS JIUTIT TOT/A, KOT/IA YIAISeTCs TIOCJAeTHSS CChLIKA Ha HETO.

He 3a6biBaiiTe, 4TO 9K3eMILISIPBI KJIACCOB B Swift iepeatorest He KOMpo-
BaHUeEM, a 0 CCBLIKE.

NMPUMEYAHUE D>Sk3emnnsp CywecTByeT [0 TeX Mop, MOoKa Ha Hero ykasblBaeT XOTA
6bl 0AHa cCbinka.

24.2. YTeukmn namatu

Yreuka naMaTH MOKeT IIPUBECTU K CaMbIM ITe4aJbHBIM pe3yJibTaTaM, O/l
HUM 13 KOTOPBIX MOJKET OBITh OTKa3 M0JIb30BaTe el OT Ballei mporpamMmbl.

[puMep yTeuyku namaTu

PaCCMOTpI/IM CUTyaluio, Iipn KOTOpOﬁ MOJKET BOBHUKHYTDH YTE€YKa ITaMATH.
PaspaboTtaem KJacc, KOTOPBIA MOKET OIUCATh YeJOBEeKa 1 €ro POJACTBEH-
HbIC€ OTHOIIIECHUA C prFI/IMI/I JIIO/IbMU. II]IH 9TOT'0O B Ka4Y€CTBE TUIIA CBOIL/,ICTB
Ksacca Oyzer ykasaH cam il (Jiuctur 24.3).

Jinctuur 24.3

1 class Human {

2 let name: String

3 var child = [Human?]()
4 var father: Human?

5 var mother: Human?
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6 init(name: String){

7 self.name = name

8 ¥

9 deinit {

10 print(self.name+" — yaaneH")
11 }

12 3}

13 if 1==1 {

14 var Kirill = Human(name: "Kupunn")
15 var Olga = 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 %}

Ha xoHcob HUYero He BBIBOJUTCS, XOTS BCE Oll€PAIMU BBITIOJHIIOTCS
B TeJie YCIOBHOTO OTIEPATOPa, TO €CTh B OTPAHWIEHHON 00IACTH BUINMO-
ct. Hamu cosziano Tpu 9K3eMILIAPa, YKa3aHbl IIEPEKPECTHDIE CChIIIKN JIPYT
Ha [IPYyTa, HO 3T 9K3EMILJISIPBI BOBPEMSI HE YIAJISAI0TCS.

BKSGMHJIHPI)I OCTalOTCA HEY/TaJIEHHBIMU, ITOCKOJIBKY K MOMEHTY, KOT1a
X 06J1aCTh BUIMMOCTH 3aKaHYNBa€TCA, CCbIJIKW Ha 0OBEKTHI BCE Clre cy-
HIEeCTBYIOT, 1 Swift ne moxer ITOHATH, KaKN€ U3 CCbIJIOK MOJKHO Y/IaJNUTh,
a KaKue HeJIb34.

ITO TUITMYHBIA TIPUMED YTEUYKU TTaMATU B TIPUJIOKEHUAX.

CunbHble 1 cnabble CCbiKK

Swift mbpITaeTcst He T03BOJUTH TIPOTPAMMeE CO3/IaBaTh CUTYAIUH, TIPUBO-
Isle K yTeuKkaM HaMaTu. Ilpeacrassre, 4To IPOU3OIIET, eCiu 00bEKTHI,
3aHUMAOIHe OOJIBITYI0 00JIACTD TTAMSITH, He OYAYT YAAJSThCSI, 3aHUMAast
JiparoiieHHoe CBOGOHOE TIPOCTPAHCTBO. B KOHIIE KOHIIOB MPUIOKEHIE
«ymnajer». Takue cutTyanuu nNpuBeayT K MOTEPe 1M0Jb30BaTe el TPUJIo-
KEHUSL.

JlJist pellieHust ONucaHHOU cuTyaruu, Koraa Swift He 3HaeT, Kakue U3
CCBIJIOK MOJKHO yQJISITh, 2 KAKWe HeT, CYIIeCTBYET CIelUaIbHbIi MeXa-
HM3M, Ha3bIBAEMBII CULbHbIMU U ClaObIMU cebiikamu. Bee cozmaBaeMble
CCBLIKY Ha 9K3EMILJISIP 110 YMOJUAHWIO SBJSIOTCS cUabHbIMU. W KoTIIA
aBa 00bEKTa YKa3hIBAIOT APYT Ha APYyra CUJIbHBIMU CChUIKAMM, TO Swift
He MOJKET IIPUHSTH PellleHre O TOM, KaKyIO U3 CChLIIOK MOXKHO yJaJIUTh
nepBoil. g penrenust mpodaeMbl HEKOTOPbIE CCHLIKUA MOKHO IPeod-
pasoBath B caabble.
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Crabble cCbLIKU ONPEIENAIOTCA C IMOMOIIBIO KJIIOYEBBIX CJIOB weak
u onowned. Moaudukatop weak ykasbiBaeT Ha TO, 4YTO XPaHSIIASAC B I1a-
paMeTrpe CChLIKA MOKET ObITh B aBTOMAaTUYECKOM PEKUME 3aMeHeHa Ha
nil. [ToaTomy MoandukaTop weak TOCTyIEH TOJBKO [/ OMIIMOHATIOB.
Ho noMyuMo onnuoHaaoB ObIBAIOT THIIBI JAHHBIX, KOTOPbIe 00SI3bIBAIOT
TTepeMeHHYI0 XPaHUTh 3HadeHne (Bce HeONIMOHAIbHBIE TUITI JAHHBIX ).
Jlns1 cosganms cjabbIX CChIJIOK Ha HEONIIMOHAJIbI CITYSKUT MOIUGUKATOP
unowned.

ITeperuiiieM mpuMep U3 IPEIBIAYIINETO JUCTHHTA, TPe0OPA30BaB B cabbie
CCBLJIKU B cBOlicTBax father u mother (siuctunr 24.4).

Jinctuur 24.4

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+" — ypaneH")
11 }
12 3}
13 if 1==1 {
14 var Kirill = Human(name: "Kupunn")
15 var Olga = 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 — ypanex

B pesyabrare Bce Tpu 06beKTa OYAYT YAATEHbI, TAK KaK MOCJE YIaTeHsT
¢J1abBIX CCHITTOK HUKAKUX TTEPEKPECTHBIX CCHLIOK HE OCTAETCST.

YKazaHHBIE KJIIOUEBBIE CJI0BA MOSKHO HCIOTB30BATH TOIBKO TSI XPAHUITH-
1112 OTIpe/IeJIEHHOTO 9K3eMILIsIpa Kiacca. Harpumep, BbI He MOskeTe yKa3aTh
c1aby1o CCBIIKY Ha MACCHB SK3EMILISIPOB WU HAa KOPTEX, COCTOSIIUN 13
9K3EMILISIPOB KJlacca.
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24.3. ABTOMaTUYECKUM NOACYET CCbINIOK

XoTst B Ha3BaHWUU JIAaHHOM Ty1aBbl hurypupyer abopesuarypa ARC (Auto-
matic Reference Counting — aBTOMaTH9eCKmii MOACYET CCHITIOK ), HO B XOJIE
M3y4eHst MBI ellle HU Pa3y K Heil He obpamanucek. Ha camoMm Jiesie Bo Bcex
HAIITKX JIEHCTBUSX € 9K3EMIIIPAMU KJIACCOB BCET/IA YYAaCTBOBAJ MEXaHU3M
aBTOMATHYECKOTO TOZICYETA CCHLIOK.

MoHaTne ARC

ARC B Swift aBTOMaTHUYECKN YIIPABJISET 3aHUMAEMOI TTAMSITHIO, YISt
HEWMCIoab3yeMbie 00beKThI. C MOMOIIBIO ITOTO MEXAHM3Ma BbI MOJKETE
«IIPOCTO 3aHUMATHCS TIPOTPAMMIPOBAHIEM >, HE MIEPEKITIOUAsiCh Ha 3a1a4H,
KOTOPBIE CHCTEMA PEIaeT 32 BaC B aBTOMAaTUYECKOM PEKIME.

Kak yske yrmoMuHaI0Ch, IPU CO3/IaHUN HOBOTO XPAHUJIUIIA, B KAUYECTBe
3HAYEHUST KOTOPOMY TEPEAETCST 9K3EMILISIP KJIAcca, JaHHbIH 9K3eMILISIP
TTOMETIAETCST B OTIEPATUBHYIO MAMSITh, & B XPAHUJIHUIIE 3aITUCHIBAETCST CChLJI-
ka Ha Hero. Ha o/iuH 1 TOT jKe 9K3eMILISIP MOJKET YKa3biBaTh IIPOU3BOJIHHOE
KOJIMYeCTBO cChLIOK, 1 ARC B 11000#i MOMEHT BpeMeHU 3HAET, CKOJIbKO
TaKUX CCHIJIOK XPAHUTCS B TlepEMEHHBIX, KOHCTaHTaX U cBoiicTBax. Kak
TOJILKO MOCJIEIHAS CChLIKA Ha OK3eMILIAP OyeT yaaieHa uin ee 00J1acTb
BuanMocTu 3aBepinnutcs, ARC HesaMeIuTeIbHO BbI30BET JA€NHUITNATI-
3aTOP ¥ YHUUTOKUT OOBEKT.

Taxkum o6pasom, ARC nemaer pabory co Swift ete 6oJiee y1o6HOI.

CunbHblE CCbIIKM B 3aMblKaHUSAX

Pamnee mbr BbIAACHWUJIN, YTO WCITOJIb30BaHNE CUJIbHBIX CCbIJIOK MOJKET IIpU-
BECTHU K yT€UYKaM IMMaMATH. Tak:ke Mbl Y3HaJIH, 4YTO AJIA pelieHA BOSHUKIITNX
HpO6]I€M MOTYT IIOMOYb caabble CCBLIKN.

CunbHbIE CCBUTKY MOTYT TAK/KE CTaTh MCTOYHUKOM TTPOOJIEM TIPH WX TTepe-
Jladye B KAUeCTBE BXOHBIX TAPAMETPOB B 3aMbIKaHMs. 3aXBaThIBAEMbIe 3a-
MBIKQHUSIMU 9K3EMILISIPBI KJIACCOB TIEPEAIOTCS 110 CUIIBHOM CCBIIKE U He
0CBOGOKIAIOTCS, KOT/IA 3aMBbIKaHIe yiKe He UCTOb3yeTcs. PaceMoTpum
npumep. B sucrunre 24.5 co3maeTcs mycToe OMIIMOHAIBHOE 3aMbIKAHUE,
KOTOPOMY B 30HE OTPaHUUYEHHOH 06JaCTH BUANMOCTH TIEPENAETCST 3HAYe-
Hue (TeJo 3aMbIKaHU ).

Jinctuur 24.5

1 class Human{
2 var name = "Yenosek"
3 deinit{
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print("06bekT ypaneH")
}
}

var closure : (() -> ())?
if true{
var human = Human()
7] closure = {
1 print(human.name)

}

closure! ()

R RROLWOLNOGOWAN

[
wN

14 }
15 print("Mporpamma 3aBepuweHa™)

Koncoun:
YenoBek
MporpamMma 3aBepueHa

Tax Kak yCJIOBHBII OTIEPATOP OTPaHUYUBAET 00JIACTh BUAUMOCTH TIepe-
MEHHOU human, cojiepsKaliieil SK3eMILIsIp Kjaacca Human, TO, Ka3ajaoch Obl,
JMaHHBII OOBEKT JOJKEH OBITh yIaleH BMECTe ¢ OKOHYaHUEM YCIOBHOTO
ortepaTopa. OZiHaKO 110 BBIBO/LY HA KOHCOJIb BU/IHO, YTO 9K3EMILISP CO3-
JlaeTcsl, HO Tepe/l 3aBeplieHneM IIPOrpPaMMBbl ero JIeMHUIINAJN3aTop He
BBI3BIBAETCSI.

Cosmantoe oniuoHaIbHOE 3aMbIKaHUE MCIIOJAb3YET CUIbHYIO CCBIIKY Ha
CO3JIaHHBII BHYTPH YCJIOBHOIO OllepaTopa 9K3eMILISAp Kiacca. Tak Kak
3aMbIKAHIE SIBJISIETCS] BHEITHUM 10 OTHOIIEHWIO K YCJIOBHOMY OTIEPATOPY,
a CChLJIKa CHJIbHOM, Swift caMOCTOSITEIhHO He MOYKET MIPUHSITH PelleH e
0 BO3MOKHOCTH YAQJIE€HUSI CCBIIKU U TOCIEAYIONIEro YHHUTOKEHIS K-
3eMILISIPA.

Jlnst periieHust IPoOJIEMbI B 3aMBIKAHUH HEOOXOAUMO BBITIOJIHUTH 3aXBaT
MepeMeHHON, yKa3aB Mpu 9TOM, YTO B MEPEMEHHON COEPIKUTCS caabast
cepika (ucTuHr 24.6).

Jinctuur 24.6

1 class Human{

2 var name = "Yenosek"

3 deinit{

4 print("06bekT ynanen")
5 }

6 }

7 var closure : (() -> ())?

8 if true{

9 var human = Human()

10 // V3MeHeHHOe 3aMblkaHue

11 closure = {
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12 [unowned human] in
13 print(human.name)
14 }

15 closure! ()

16 }

Koncob:

Yenosek

06beKkT ypaneH
MporpamMma 3aBepueHa

3axBaTbIBAeMBIH 1MapameTp human SBJSIETCS JIOKAJIbHBIM I/ 3aMbIKAHUS
U YCJIIOBHOTO oneparopa, nostoMmy Swift 6e3 mpobiaeM MOKeT caMocTosi-
TEJILHO MIPUHATH PellieHre 00 YHUUTOKEHUN XPaHSIIEHcsl B HEM CCBLIKH.

B nannom nmpumepe ncnosbayercst MOAMMUKATOP unowned, TOCKOJIbKY
0OBEKTHBIN THIT HE SIBJISIETCS OIIIMOHAIOM.



OnuuoHanbHbIE
LIenOYKu

Kax BbI 3HaeTe, OMMIMOHAJIbI MOTYT COZIEPKATh HEKOTOPOE 3HAYEHHE, a MO~
TyT HE COZIEPsKaTh €Iro BOBCE. ,Z[]IH A0CTYyIIa K OIINMOHAJIbHBIM 3HAY€HUSM
MbI BBITIOJTHAEM UX IIPUHYJAUTE/IbHOE N3BJICUEHNE, YKa3blBasd 3HAK BOC-
KJINIaHWA, YTO B CJIydae HECYIIIECTBYIOMIETO 3HAYCHU A BbI3bIBACT O]_HI/I6Ky

25.1. locTyn K CBONCTBaM 4yepes
OMUMOHasbHbIE LIENOYKM

Ho yto nenatsb, eciau B ONIIMOHAJIBHOM CBOMCTBE XPAHUTCS IK3EMILISD,
K XapaKTepuCTUKaM KOTOPOTrO TPEeGYeTCs MOJTYyUUTh JOCTYTI?

PaccmoTpum mipumMep, B KOTOPOM [[Ba KJIACCA OIICHIBAIOT HEKYIO TIEPCOHY
U ee MeCTO JKuTeTbeTBa (iucTunr 25.1).

Jiuctmur 25.1

class Person {
var residence: Residence?

1
2
3}

4 class Residence {

5 var numberOfRooms = 1
6

}

IK3EMILISIPHI KJTacca Person UMEIOT eIMHCTBEHHOE CBOMCTBO CO CCHLI-
KO Ha 9K3eMILJISIP Kjlacca Residence, KOTOPBIN TaKyKe UMEET BCErO OJIHO
CBOIICTBO.

Ecnu BBI co3fiaeTe HOBBIN 9K3eMIIJISIP KJacca Person, TO CBOWMCTBO resi-
dence mMeeT 3HaUYeHNE nil, TOCKOJbKY OHO SBIAETCS oniuonanioM. Ecau
BBI TIOMBITAETECH TTOTYIUTH JOCTYII K CBOMCTBY humberOfRooms, NCTIOIB3YsT
[PUHYAUTEIbHOE U3BJICUEHNUE, TO TIOIYYUTe OIIMOKY, TAK KaK 3HAYEHM He
cymectByer. JlaHHbIil criocob Oyner pabotaTh KOPPEKTHO TOJBKO TOT/A,
KOT/Ia B CBOMCTBE residence XPaHUTCS CCBLIKA HA 9K3EMTLIIAP.
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JLJist pertieHust JaHHON TIPo6IeMbl HEOOXOIMMO OTIIIMOHATILHOE CBSI3bIBAHUE
(smuctunr 25.2).

JIncTtuur 25.2

1 var man = Person()

2 if let manResidence = man.residence {

3 print("Ectb fom ¢ \(manResidence.numberOfRooms) KoMHaTamu")
4 Yelse{

5 print("Het goma")

6

7

}

// BbiBOA WHbOpMauuMM 06 OTCYTCTBUM AOMa

ITpesicTaBaEHHBII MTOAXO/ TIO3BOJISIET PEITUTE TIPOOJIEMY, HO TTOTPEOYeT TH-
CaTh JIUITHWIT KOJI, €CJIU BJIOKEHHOCTD KJIACCOB B KAUECTBE OMIUOHATbHBIX
CBOHCTB OKaKeTCsI MHOTOYPOBHEBOI.

Cozmaanm HOBBIH KTacc, OTMCHIBAIONIIN KOMHATY, U I00aBUM CCBIITKY Ha
DK3EMILISAP B KJiacc Residence (simctuHr 25.3).

Jinctmur 25.3

class Person {
var residence: Residence?

}

1
2
3
4 class Residence {

5 var numberOfRooms = 1
6 var room: Room?

7

8

9

}

class Room {
var square: Int = 10
16 }

Kax Buante, 17151 TOCTyTA K CBOMCTBY square TPeOYeTCsT CTPOUTD BIOKEH-
Hble KOHCTPYKI[MHU OII[MOHAJIbHOTO CBSA3bIBAHUSL.

AJIBTepHATUBHBIM CIIOCOGOM JIOCTYTIA SIBJSETCST UCTIOJNB30BAHIE ONUUO-
narvuvix yenouex. OHU TIO3BOJIAIOT B OTHOM BbIPAKEHUH HAITACATD MTOJIHBIN
My Th /10 TPeGYEMOTO 3IEMEHTA, TIPH HTOM TTOCJIE KayKIOTO OTIIOHATA He-
06XO0/IMMO CTAaBUTh CUMBOJI BOTIPOCA BMECTO BOCKJIMIIAHMSI.
[TponemoncTpupyem ato Ha pumMepe (ucTuHT 25.4). B HeMm cosmaercst
TPEXyPOBHEBASI CTPYKTYPA BIOKEHHOCTH, B KOTOPOI TPeGYETCs TIOMYIUTh
JOCTYI K cBOMCTBY room. ITpu aToM 06a cBoiicTa (1 residence, u room) —
OTII[UOHAJIBI.

Jinctuur 25.4

1 var man = Person()
2 var residence = Residence()
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3 var room = Room()

4 man.residence = residence

5 residence.room = room

6 1if let square = man.residence?.room?.square {
7 print("Mnowaab \(square) kB.m.")

8 Yelse{

9 print("KomHaTbl oTcyTcTBYyHT")

10 }

11 // BbiBOA obwei naowanun

Eciit B KakoM-71100 13 y3JI0B OMIIUMOHATILHON TTOCIE0BATEILHOCTH man .
residence?.room?.square OTCYTCTBYyeT 3HaUeHUe (OHO PaBHO nil), TO ome-
paIyist OTIHOHATLHOTO CBS3BIBAHUS BBITIOMHEHA He GYIET U TPOU30iIeT
nepexo/l K aJbTepHaTUBHON BETKe YCJIOBHOTO ollepaTropa.

B cayuae, korza onmmoHasbHas 11eM0YKa He MOXKET TOJYUYUTD TOCTYII
K 3JIeMeHTY, Pe3yJIbTaTOM BbIpaskeHUs siBJsieTcs nil. /[yt mpoBepkm s0-
CTYIHOCTH 2JI€MEHTA BBl MOJKETE IIPOCTO CPABHUTH BEAYIIYIO K HEMY
OIMIMOHAJIBHYIO I[ETIOYKY C nil.

MPUMEYAHUE OnuuoHanbHyo NociefoBaTe/lbHOCTb MOXKHO Oblfio UCMOMb30BaTh U B
NnepBoM MpUMepe C ABYXYPOBHEBOW BIOXKEHHOCTbIO. ITO Takxke obecrneunnio 6bl 6onee
YAOBHbI CNOcob [OCTyna K CBOWCTBY 3K3eMnaspa.

Bbr MozkeTe UCTIOTb30BaTh OMIIHOHATBHBIE IIETIOYKHN IS BBI30BA CBOWCTB,
METO/IOB U CabCKPUIITOB JIJIst JIIOGOTO YPOBHS BIOKEHHOCTH TUTIOB JIPYT
B IpyTa. ITO MO3BOJISIET <ITPOOUPATHCST» YePe3 TTOACBONCTBA BHYTPH CIIOK-
HBIX MOJIeJIEl BJIOKEHHBIX THIIOB U TIPOBEPSTH BO3MOKHOCTD JIOCTYTIA
K CBOMCTBAM, METO/IAM M CAOCKPHUIITAM 9THX MOJICBONCTB.

25.2. YcTaHOBKa 3Ha4YeHUn yepes
OMLMOHASIbHbIE LIEMOYKHU

Wcnonp3oBanme ONMIUOHAIBHBIX [ETIOYEK He OTPAHNIMBAETCS TIOJTydYeHneM
CBOICTB U BBI30BOM CaGCKPUITOB 1 MeTo10B. OHU TaK e MOy T OBITh HC-
MTOJTb30BAHBI U JIJIST YCTAaHOBKY 3HAUEHUN BJIOKEHHBIX CBOCTB.

Bepuemcst k ipumepy ¢ skuiuieM desoBeka (quctuar 25.5). [lycts Ham
HeoOXOIMMO U3MEHUTh 3HAYEeHHe CBOMCTBA square.

Jiuctuur 25.5

1 man.residence?.room?.square = 36

2 man.residence?.room?.square // BbiBOAUT 36

,/IJIH permenHmnsa IIOCTaBJIEHHOM 3a/lavn UCIIOJIb3YETCS OIIIMOHa/IbHAS 1ETIOY-
Ka man.residence?.room?.square, yKa3bIBaoliast Ha TPeOyeMbIil DJIEMEHT.
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Ecyin Ha kKakoM-TO 13 9TaAIloB IKIEMILIAP 6leeT OTCYTCTBOBATb, IpOTrpaMMa
He BbI3OBET OIHI/I6Ky, a JIMIIb HE BBITIOJTHUT JaHHOE BbIPpa’KE€HHE.

25.3. locTtyn K MeToAaM yepes
OornunoHa’sibHblE€ LENMOYKHN

Kax otmeuamnoch panee, ONIMMOHAJIbHDBIC IETIOYKNU MOTYT OBITH UCITOJTh-
30BaHbl HE TOJIBKO /IJIS1 IOCTYIIA K CBOfICTBaM, HO 1 J1A4 BbI3OBa METO/L0B.

B kitacc Residence j106aBUM HOBBIiT METOJI, KOTOPBIN J0JKEH obecredn-
BaTh BBIBOZ MH(MOPMAIINU O KOJIMYECTBE KOMHAT (JICTHHT 25.6).

Jinctmur 25.6

1 class Residence {

2 var numberOfRooms = 1

3 var room: Room?

4 func returnNumberOfRooms() {
5 return numberOfRooms

6
7

}
}

Jluist BBI30Ba JIAHHOTO METO/Ia TPeOYETCsl UCMOIB30BATh OTMIHOHAILHYTO
[10CJIeI0BATENbHOCTD (JucTunr 25.7).

Jiuctmur 25.7

1 man.residence?.printNumberOfRooms ()
2 // BbIBOA KO/NMYeCcTBa KOMHAT

HpI/IHL[I/IH AOCTYyIIa K METOLY TOYHO TaKoi JKe, KaK K CBOfICTBy.



PaclumpeHus

Pacmmpenuist To3BoIsioT 106aBUTH HOBYIO (hYHKITHOHATILHOCTD K CYIIIe-
CTByMOIEMY O0BEKTHOMY THUITY (KJIACCY, CTPYKTYPE UK [EPEUNCIEHHIO),
a TakKe K MPOTOKOoJy. BoJjiee TOro, BB MOJKETE PACITUPSITh THITHI JAHHBIX,
JIOCTYIIA K UCXO/IHBIM KOJIaM KOTOPBIX Y Bac HET (Hallpumep, TUIIbI, [IPe10-
craBisiemMble peiiMBOpKaMu, uin hyHIaMeHTaIbHbIe 171 Swift THIIbI
JTAHHBIX ).

MPUMEYAHME [loapobHo O Ha3HaueHun M paboTe C MPOTOKOMAMU paccKasblBaeTCs
panee.

[Tepeuncanm BO3MOKHOCTH PACHIMPEHUI:

Q nobaBjieHUe BHIYMCASIEMBIX CBOUCTB 9K3EMILISIPA W BBIYUCIISIEMBIX
CBOHCTB THMA (static);

Q onpejeseHue METO/0B 9K3eMILISIPa U METO/IOB TUIIY;

Q ompezeieHre HOBBIX MHUIIHATN3aTOPOB, CAOCKPUIITOB U BIIOKEHHBIX
THUIIOB;

QO obecrieueHre COOTBETCTBUSI CYIIECTBYIONIETO THIIA TPOTOKOTY.

Pacuupenust MOTYT J0OABJISITh HOBBIH (DYHKI[MOHAJ K THITY, HO HE MOTYT

N3MCHATD yIKE CyH.IeCTBymH.IHﬁ. CyTb pacuimpeHmrsa COCTONT UCKITIOYNUTEIb-
HO B HapallluBaHUN BOSMO)KHOCTefI, HO H€ B UX USMEHEHUH.

CUHTAKCUC

extension UmaPacuupsaemoroTuna {
// onucaHue HOBOW (QYHKUWOHANbHOCTM ANA Tuna SomeType

}

[ns obbABNEHVs pacluMpeHnst MCNOMb3yeTCs KIKYEBOE CI0BO extension, mocne KoTo-
poro yKasblBaeTcs UMs pacluMpsieMoro Tuna AaHHbIX. IMEHHO K yka3aHHOMY Tuny mnpu-
MEHAOTCA BCE ONUCaHHbIE B Tese pacLUMpeHnst BO3MOXHOCTH.
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HoBast hyHKIIMOHATBHOCTD, 106aBIsIeMast PACITUPEHUEM, CTAHOBUTCS
JOCTYITHON BCEM HK3EMILISIPAM PACIIUPSIEMOTO OOBEKTHOTO TUIIA BHE 3a-
BUCUMOCTH OT TOTO, TJI€ 3TU IK3EMILISIPbI O0bSIBICHBI.

26.1. BbluncnsieMble CBOMCTBA B pacLLUMPEHUSX

Pacmupenust MOTYT 106ABIATH BHIUNCISIEMbIE CBONCTBA 9K3EMILISAPA
U BBIYMCJIEMbIe CBOMCTBA THUIIA B OIIpe/IeJICHHBIN THIT JaHHBIX. Paccmo-
TPUM IIPUMep pacipenus (pyHKITMoHAIa TUTIA Double, CO3/1aB B HEM P/l
HOBBIX BBIUHCJISIEMbBIX CBOICTB (sinctuHr 26.1) u obecrieuns Tui Double
BO3MOJKHOCTBIO PABOTHI ¢ €IMHUTIAMHE JIJTHBL.

Jinctunr 26.1
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 let oneInch = 25.4.mm

9 print("0auH ¢yT — 370 \(oneInch) meTpa™)

10 // BeiBOgMT "OauH dyT — 3TO 0.0254 meTpa"

11 let threeFeet = 3.ft

12 print("Tpu ¢yTta — 310 \(threeFeet) metpa")

13 // BbBOAMT "Tpu ¢pyTa — 370 0.914399970739201 meTpa”

Co3zmanHble BHIYHUCIEMbIE CBONCTBA TIO3BOJISIIOT UCIOTH30BATH IPOOHBIE
YrcITa KaK KOHKPETHBIE eIMHUIBI I3MePEHsT TTMHBL Jlo6aBIeH Hble HOBbIE
CBOICTBa MOTYT IIPUMEHSITHCS JIJIsI TapaMeTpOB U JIMTepaJioB THIa Double.

B nannom nipumepe nojipazymeBaetcs, uto 3nadenue 1.0 tura Double OT-
pajkaeT BeJIMUNHY OJUH MeTp. VIMEHHO TT0ITOMY CBOWCTBO m BO3BpaIaeT
3HadeHue self.

Jpyrue cBoiicTBa TpeOYIOT HEKOTOPBIX IPe0GPasoBaHmil IEpe/] BO3BpalLe-
HueM 3nadennii. OH KUJIoMeTp — 3TO TO ke camoe, uto 1000 meTpos,
II09TOMY IIPH 3aIIpoce CBOMCTBA km BO3BpallaeTcs Pe3yJIbTaT BblpaskeHNs
self * 1000.

Yr1obnl ToCIE orpeneseHnsa HOBbIX BbIYHCJISAEMbIX CBOICTB MCIIOJIb30BAaTh
BCIO X MOIIlb, Tpe6yeTC§1 CO3MaBaTh U TETTEPHI, 1 CETTEPHI.

MPUMEYAHMUE PacwmpeHnss MoryT Ao6aBfsiTb TOSIbKO HOBblE BbIYMCISIEMbIE CBOM-
cTBa. Mpu nonbiTke A06aBUTbL XpaHUMble CBOMCTBA UnW HabnogaTeneii CBOMCTB Npouc-
XOAUT oLwnbKa.
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26.2. NHMumanunsaTopbl B paclLuMpeHunsx

Paciiupenust MOTyT 100aBJISITh MHUTIUAIM3ATOPBI K y3Ke CYIeCTBYIONEMY
tuiry. TakuM 00pa3oM, BbI MOKETE PACIIMPHUTD CYHIECTBYOIINE THITbI, Ha-
npuMep, s 06paboTKU 9K3EMILIPOB BAlUX COOCTBEHHBIX TUIIOB B Ka-
YeCTBE BXO/HBIX aPTYMEHTOB.

MPUMEYAHUE [ns knaccoB paclumpeHusi MOryT Ao6aBnsiTb TONbKO HOBblE BCMOMO-
ratesibHble MHUUManu3aTopbl. MMonbiTka A06aBUTb HasHaYeHHbI MHULMANM3aTop Um
[evH1uman13aTop BeaeT K oLwmnbke.

B kauecTBe mpuMepa HaIUIIEM WHUITMAIU3ATOD 1 THIA Double (Jrmc-
TuHT 26.2). B 5TOM IprMepe co3iaeTcst CTPYKTYPa, ONUCHIBAIONIAS JIUHUIO
Ha TockocTi. HeoGXomMo pearn3oBaTh HHUTHATA3ATOP, TPIHIMAIOTIHIT
B KAQ4eCTBe BXO/HOTO apryMeHTa 9K3eMILIP JIUHUU U YCTAHABIUBAIOIIIIT
3HaYeHNe, COOTBETCTBYIOIIee IJTNHE JTUHUN.

Jinctuur 26.2

1 import UIKit

2 // cywHocTb "nuHus"

3 struct Line{

4 var pointOne: (Double, Double)
5 var pointTwo: (Double, Double)
6 1}

7 // pacumpenua pna Double

8 extension Double {

9 init(line: Line){

10 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) // BbiBOAMT 4

Bubmorexa UIKit oGecieunBaer 10CTyI K MATEMATUYECKIM (DYHKIILSIM
sqrt(_:) mpow(_:_:) (COOTBETCTBEHHO KBa/[paTHBIN KOPEHDb 1 BO3BEIE-
HIIE B CTEIIeHb ), KOTOPble TPEOYIOTCS AJIS1 BEIYMCIECH JIMHbL IMHUN Ha
ILJIOCKOCTH.

CTpyKTypa Line OTMCBIBAET CYIIHOCTD «JIMHUST», B CBOHCTBAX KOTOPOI
YKa3bIBAIOTCS KOOPAMHATHI TOUEK ee Havasa 1 KoHIa. Co3/aHHbIi B pac-
HNIMPEHUN WHUIHAIU3AaTOP MPUHUMAET Ha BXOJIe AK3EeMILISIP KJacca Line
U Ha OCHOBE 3HAYEHUI €T0 CBOUCTB BBIYUCSAET TPeOyeMoe 3HAUECHHE.

ITpu pazpaboTKe HOBOTO MHUITHATI3ATOPA B PACTITHPEHUN OYALTE KpaiiHe

BHUMATEJIbHbI K TOMY, 4TOOBI K 3aBEPHICHNIO MHUINAJIN3alluN KaX/10€ 13
CBOICTB UMEJIO orpeae/sIeHHOe 3HaYeHe.
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26.3. MeToabl B paclUMpeHnax

Crenyroteit paccMaTpuBaeMoit (hyHKITMEN PACIIUPEHUN SIBJISIETCS CO-
3/laHNe HOBBIX METO/IOB B pacIInpsieMOM THUIle AaHHBIX. PaccMoTpum
npumep (aucTuHT 26.3). B aTOM npuMepe myTeM pacimpeHust THUIa Int
MBI I06aBIIsIeM METOJL repetitions, MPUHUMAIONMI HA BXO/IE 3AMBIKAHUE
tuna () -> (). JlaHabiii MeTo/| IpeAgHa3HaYeH /ISl TOTO, YTOObI BBIIOJIHATD
nepelaHHoe 3aMbIKaHKe CTOJIBKO Pas, CKOJbKO YKasblBaeT COOCTBEHHOE
3Ha4YeHMe I1eJI0T0 YKCJIa.

Jinctuir 26.3

1 extension Int {

2 func repetitions(task: () -> ()) {
3 for _ in 0..<self {
4 task()

5 ¥

6 }

7}

8 3.repetitions({

9 print("Swift")

10 1)

11 /* BbiBOAMT

12 Swift

13 Swift

14 Swift */

[l m3MeHeHWsT CBONCTB MEPEUNCITICHUI U CTPYKTYP PeaTn3yeMbIMU pac-
IIUPEHUEM METOIAMU HEOOXOMMO He 3a0bIBaTh UCIOIB30BaTh MO(U-
KaTop mutating. B ciemytotem npumepe peasusyercd MeToOx square(),
KOTOPBIN BO3BOJAUT B KBAZPAT COOCTBEHHOE 3HAUEHIE IK3EMIIISIpa. Tak
KaK THIT Int SIBJISETCSA CTPYKTYPOIL, TO [T UIBMEHEHUsT COOCTBEHHOTO 3Ha-
YEHUST HK3EMILISIPA HEOOXOIUMO MCIOIb30BATh KJIOYEBOE CJIOBO mutating
(smucTuHT 26.4).

Nuctuur 26.4

1 extension Int {

2 mutating func square() {
3 self = self * self
4 }

5}

6 var someInt = 3

7 someInt.square()
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26.4. CabCckpunTbl B paclUMpeHNsIX

ITomumo CBOI71CTB, METOZI0B U MTHUIINAJIN3aTOPOB, paCHIMPEHN TTIO3BOJIAIOT
CO3/1aBaTb HOBLIE Ca6CKpI/IHTI)I.

CosmaBaemoe B suctunre 26.5 pacmupenne tuna Int peaansyer HOBBII
cabCKPUIIT, KOTOPBIiL TT03BOJISIET MOJYYUTh OTpeAeeHHYI0 Py cob-
CTBEHHOIO 3HAYeHM DK3eMILIApa. B caOCKpHIITe yKasbIBAeTCsI HOMED
MO3UIIUH YHCJIA, KOTOPOE HEOOXOIMMO BEPHY Th.

JiuctuHr 26.5
extension Int {

[ XY

2 subscript(var digitIndex: Int) -> Int {
3 var decimalBase =1

4 while digitIndex > 0 {

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

Ecanu y yncaa orcyterByeT 1ndpa ¢ 3anrpoieHHbIM MHIEKCOM, BO3Bpallia-
ercs (), 9TO He HAPYIITAET JTOTUKY PaOOTBHL.



[1pOTOKOSbI

B TIpo1iecce n3y4yeHusd Swift mbr YK€ HEOTHOKPATHO BCTPEYAJINCD C ITPOTO-
KoJiaMH, HO KasK/[bIi Ppa3 KaCaJiuChb NX KOCBEHHO, 0e3 HOleO6HOI‘O n3ydeHuAa
MeXaHU3MOB B3aMMO/IENCTBUS ¢ HUMU.

IIpoTOKOJIbI COfEPIKAT IIePeUeHb CBOICTB, METOLOB U CaOCKPUIITOB,
KOTODBIE JOJKHBI OBITh Pean30BaHbl B 00BEKTHOM TuIle. IpyruMu cJio-
BaMU, OHU COJIEPKAT TPeHOBAHMS K HATTMYUIO OMPE/ICICHHBIX DJIEMEHTOB
BHYTpPH THIA AaHHbIX. [I[poTOKOJ caM HenmocpejCcTBEHHO He pealnsyeT
KakoH-1160 HYHKIMOHAJ, OH JIMIIb SBJISETCI CBOCOOPAsHBIM HaGOPOM
npaBua u TpeboBanuii K tumy. JIlo60i 0ObEeKTHBI THUII JAHHBIX MOKET
HpuHUMaTh npoTokos. Hanbosee BaskHON (yHKIMEH IIPOTOKOJIA SAB-
JisieTcst obecrevyeHne MeJOCTHOCTH 0ObEKTHBIX THIIOB MyTEeM YKa3aHWsI
TpeGOBaHMIT K X Pealnu3alyii.

[TpOTOKOJBI OGBABISIOTCS HE3ABUCKMO OT KAKUX-JO0 2JIEMEHTOB TIPO-
IPaMMBbI, TaK JKe KakK U O0BEKTHBIE THITbI JAHHBIX.

CUHTAKCUC

protocol WmalpoTokona {
// Teno npoTokona

}

[ns o6bsABNEHWS MPOTOKOMA MCNOMb3yeTCs KOYEBOE CMOBO protocol, nocne KOToporo
YKa3blBaeTCs UMA CO34aBaeMOro npoTokona.

[nsi Toro 4To6bl NPUHATL NPOTOKON K UCMOMHEHUIO KaKUM-MB0 O6BEKTHBLIM TUMOM, He-
06x0AMMO HanMcaTb ero MMs Yepes ABoeTouUME Cpasy Nocsie MMEeHW peannsyemoro Tuna:

struct UmalpuHumalweinCTpyKTypbl: UmMslpoTokona{
// Teno cTpyKTypbl

}

Mocne ykasaHus MMeHW NpoTOKoNa nNpu 06bsiBfIEHUM 06 BEKTHOrO TMMA AaHHbIV TN 068-
3aH BbIMOJIHUTbL BCE TDEGOBBHMH NpoTOKONa. Bbl MOXeTe yka3aTb NPOU3BOJIbHOE KOMU-
4eCTBO NPUHUMAEMbIX NPOTOKOJI0B.
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Ecnm knacc He TONbKO NMPYHUMAET MPOTOKOJIbl, HO W HacnesyeT HEKOTOpbI knacc, To
UMsi Cynepkiacca HeobxoAWMo ykasaTb MepBbiM, @ 33 HUM Yepes 3ansTylo — ChMUCoK
NpOTOKOJSI0B:

class WmalpuHumanweroKnacca: UmaCynepKnacca,
MpoTokonl, MpoTokon2{
// Teno knacca

27.1. TpebyeMble cBOWNCTBA

IIpoTokos MoxkeT HOTpeboBaTh COOTBETCTBYIOIUI €My THII PeajIu30-
BaTb CBOICTBO 3K3eMILJIIpa NN CBOMCTBO TUNa (static), mMmeroree KOH-
KpeTHbIEe UM U TUT JaHHBIX. [Ipy aTOM TpOTOKOJ He yKa3bIBaeT HA BUJL
cBoiicTBa (XpaHUMOe MU BbluucjsgeMoe). Takike MOryT ObITh yKa3aHbl
TpeGOBAHK K OCTYITHOCTU M UBMEHSAEMOCTH TIapaMeTpa.

Ecom y cBoiicTBa MpuCyTCTBYeT TpebOBaHMe TOCTYTHOCTH 1 H3MEHIEMO-
CTH, TO B KA4eCTBE JJAaHHOTO CBOWCTBA HE MOTYT BBICTYTIATh KOHCTAHTA U
BBIYMCJIIEMOE CBOUCTBO «TOJIbKO JIJIA UYTEeHUA». Tp86OBaHI/Ie AOCTYITHOCTHN
0603HAYAETCS € TIOMOIIBIO KOHCTPYKINK {get}, a TpeGOBaHUE JOCTYITHOCTH
1 M3MEHSIEMOCTH — C ITOMOIIbI0 KOHCTPYKIMHU {get set}.

CosaM TIPOTOKOJ, COEPKAMMUN Psi/l TPeGOBAHMIA K TPUHIMATOIIEMY
ero Tuny (sauctunr 27.1).

JNiuctmur 27.1

1 protocol SomeProtocol {

2 var mustBeSettable: Int { get set }

3 var doesNotNeedToBeSettable: Int { get }
4

}

ITpoTtokos SomeProtocol TpebGyert, 4ToObl B IPUHUMAIOIIEM THIIe ObLIN pea-
JIN30BaHbI /IBa M3MeHsgeMbIX (var) cBoiicTBa tura Int. [Ipu aTom cBoiicTBO
mustBeSettable HOKHO OBITH 1 JIOCTYITHBIM JIJIs1 YTE€HUSI, 1 U3MEHSIEMBIM,
a cBOICTBO doesNotNeedToBeSettable — Kak MUHUMYM JIOCTYIIHBIM JIJISI
YTEHUA.

ITpoTokoJ onpegesser MUHUMaAbHbie TPEOOBAHMS K THILY, TO €CTh TUII
JAHHBIX 00513aH Pean30BaTh BCE, YTO ONUCAHO B IPOTOKOJIE, HO OH MO-
JKeT He OTPaHUYMBATHCA 9TUM Ha60p0M 2JeMeHTOB. Tak, /IJIsT CBOMCTBA
doesNotNeedToBeSettable 13 MpeAbIAYIIETO JIMCTUHTA MOKET OBITh pea-
JIN30BaH He TOJbKO T'eTTep, HO U CETTEP.

Jlist ykazaHust B TPOTOKOJIE Ha CBOWCTBO THIA HEOOXOANMO UCTIOTb30BATh
MoarduKaTop static mepes KIOYEBBIM CJIOBOM var. JlanHoe TpeGoBaHue
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BBITTOJIHSIETCS JIA’KE B TOM CJIy4ae, eCJIU IPOTOKOJI IPHHUMAETCST CTPYKTY -
poii uu nepeyncienneM (JTUCTUHT 27.2).

Jinctuur 27.2

1 protocol AnotherProtocol {
2 static var someTypeProperty: Int { get set }

3}

B gannom npumepe cBOICTBO THIIa someTypeProperty J0JKHO ObITH 0051~
3aTeJIbHO peain30BaHO B IIPUHUMAIOIIEM TUIIC JITaHHBIX.

B caemyrorem mpuMepe MbI CO3[IaIM TIPOTOKOJ U TPUHUMATOIINN €T0
TpeboBanus kiace (nuctunr 27.3).

JNluctmur 27.3

protocol FullyNamed {

var fullName: String { get }
}
struct Person: FullyNamed {

var fullName: String

}

let john = Person(fullName: "John Wick")

NAaAuhNhWwWNR

B mannom mpuMepe onpeaessieTcsa MpoToKo FullyNamed, KOTODBI 00sI3bI-
BaeT CTPYKTYPY Person MMeTh JIOCTYITHOE CBOWCTBO fullName Tuma String.

27.2. TpebyeMble MeTOAbI

IIpoToxos MOkeT TpeboBaTh peaar3aliy OIIPeIeIeHHOIO METOAA DK3EM-
istpa uim Metoza Trma. Mopma 3ammcu JJIst 3TOTo Mo00HA YKa3aHUIO
TpebOBaHMIi K peasnsaiun CBOICTB.

[l TpeboBaHus peajusalii MeToa TUIa HeoOXOIMMO KCII0Ab30BaTh
Momupukarop static. Takike TPOTOKOJ MOKET ONMUCHIBATH U3MEHSTONTUI
metoz. [list atoro caayxut MoaudukaTop mutating.

MPUMEYAHME Ecnu Bbl ykasanu ko4eBoe coBo mutating nepea tpebosaHnem me-
TOAQ, TO BaM Y>XXe He HY>KHO YKa3sbiBaTb €ro Npu peanv3aumm MeToaa B knacce. [laHHoe
K/O4EBOE CNIOBO TPebyeTcsl TOMbKO B peanu3aummn CTpyKTyp.

ITpu peanusamyy MeTOa B TUIIE JAHHBIX HEOOXOAMMO B TOYHOCTH CO-
6moIaTh Bee TPeGOBAHIIST IPOTOKOJTA, B YACTHOCTH MIMST METO/TA, HATITINE
WU OTCYTCTBYE BXOIHBIX aPTYMEHTOB, TUI BO3BPAIIA€MOTO 3HAUEHUS,
Monupukaropsl (iucTunr 27.4).
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JIuctuur 27.4

1 protocol RandomNumberGenerator {

2 func random() -> Double

3 static func getRandomString()

4 mutating func changeValue(newValue: Double)
5

}

B nmannom mpuMepe peanm3oBaH TPOTOKOJ RandomNumberGenerator, Ko-
TOPBIN COMEPKUT TPeOOBAHUS peajn3ani TPeX MeTOHL0B. MeTo 9K-
3eMILIsipa random() JOJIKEH BO3BpaIaTh 3HaUYeHMe Tuta Double. MeTon
getRandomString moJskeH OBITH METOJIOM THIIA, Ipu 3TOM Tpe6OBaHI/IH
K BO3BpallaeMOMY UM 3HAUYE€HUIO He yKa3aHbl. MeTon changeValue(_:)
JIOJIKEH ObITh M3MEHSIONMM U J0JIKEH PUHUMATh B KAUECTBE BXOJHOIO
ImapaMeTpa 3HadeHune Turma Double.

JlanHbIM IPOTOKOJ He JlelaeT HUKAKUX IIPEII0J0KEHUI OTHOCUTENIbHO
TOTO, KaK Oy/IeT BBIYUCISITHCS CIAyIallHOE YUCII0, eMYy BasKEeH JIHIIb (DaKT
BBITIOJTHEHUS TPEOOBAHUIL.

27.3. TpebyeMble MHULMANN3aTopsl

JTOTIOSTHUTETHHO TIPOTOKOJ MOKET TIPETHSIBISATH TPEOOBAHNUS K Peasi3a-
[ WHUTAIU3aTopoB. Heo6XoanMo micaTh MHUITUATH3ATOPBI TOYHO
TaK JKe, KaK BbI [IUIIIETe UX B 00BEKTHOM THUIIE, OITyCKast (PUTYPHBIE CKOOKM
1 TEJIO MHUIINAIN3aTOPa.

TpeboBaHUs K MHUIMAIU3aTOPAM MOI'YT OBITh BBIIIOJIHEHBI B COOTBETCTBY -
I0MIeM KJiacce B (hopMe Ha3HAUYEHHOTO UJTU BCTIOMOTATEThHOTO MHUIUAIU-
3atopa. B smo00oM cirydae nepesi 00bsIBJIEHIHEM MHUITHATI3ATOPA B TIPOTOKO-
Jie HeOOXOIMMO YKasbiBaTh MOAU(DUKATOP required. DTo rapaHTUPYET, YTO
BbI peajin3yere YKa3aHHbI MHUIMAIU3ATOP BO BCEX MOJIKIIACCAX JAHHOTO
KJacca.

MPUMEYAHUE Het Hyxabl 0603HayaTb peann3aumio MHULMAIU3aTOPOB NPOTOKOMa
MoancukaTopoM required B knaccax, KoTopble uMetoT Moaudumkatop final.

PeasmzyeM mpoTOKOT, COMEPRAIIi TpeOOBAHNS K PEATU3AIIN HHUTIHATIN-
3aTOpa, ¥ KJIACC, BBITOMHSIONHI TPeOOBAHNUST TIPOTOKOJA (JTUCTHHT 27.5).

Jinctuur 27.5

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

27.4. TIpOTOKON B KayecTse TUrna AaHHbIX

ITpoTokos cam 110 cebe He HeceT KaKOH-i00 (hyHKIIMOHATBHOM HATPY3KH,
OH JIUIITH COJEPIKUT TPeOOBAHSI K Pean3ariui 00beKTHBIX TUTIOB. TeM He
MeHee ITPOTOKOJI ABJIAECTCA ITOJIHOITPABHBIM TUIIOM JITaHHBIX.

I/ICHOJIbByH IIPOTOKOJI B Ka4€CTBE TUIla JaHHDBIX, Bbl YyKa3bIBaeTe Ha TO,
4TO 3allMChIBAEMOE B /IaHHO€ XpaHWJINIIE 3HaY€HUE J0JI)KHO UMETH TUIL
JIlaHHDbIX, KOTOprfI COOTBETCTBYET YKa3aHHOMY ITPOTOKOJIY.

Tak Kak MPOTOKOJI ABJLETCS TUIIOM JAHHBIX, Bbl MOXKETEe OPraHU30BaTh
MPOBEPKY COOTBETCTBUS MIPOTOKOJIY € TIOMOIIBIO OTIepaTtopa is, KOTOPBIH
MBI 0OCYIK/IAIN TTPU U3YIECHUH TEMbI TPUBEIEHsT THTIOB. IIpu mpoBepke
COOTBETCTBUS BO3BpAIIAeTCs 3HaUeHUe true, ecyiu IPOBEPSIeMblii 9K3eM-
TIJTSIP COOTBETCTBYET MIPOTOKOIY, U false B TPOTUBHOM CJIydae.

27.5. PaclumpeHne n npoToKoNbI

PaC]J_H/IpeHI/IH MOryT BSaI/IMOIIEfICTBOBaTb HE TOJIBKO ¢ OOBEKTHBIMU TUIIA-
MU, HO 1 C IPOTOKOJIaMH.

[lobaBneHne COOTBETCTBUSA TUMNa NPOTOKONY

Bbl MOJKeTE MCIIOIB30BATH PACITUPEHUST JIJIst J00aBIeHust TpeOOBAHUI
0 COOTBETCTBUIO HEKOTOPOTO 0OGBEKTHOTO TUTIA TPOTOKOY. JI7IsT 9TOTO
B PACIIMPEHNH MOCJIEe MMEHH TUTIA JAHHBIX Yepe3 IBOETOUNE HeOOXOANMO
yKa3aTh CITMCOK HOBBIX TPOTOKOJIOB (JIUCTUHT 27.6).

JNinctuur 27.6

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()
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B naHHOM IprMepe IIPOTOKOJ TextRepresentable Tpedyer, 4TOObI B IIPU-
HUMaIoIeM 00bEKTHOM THIIe ObLI peaansoBal MeTos asText (). C momo-
IbIO PACIIUPEHUS Mbl 100aB/sieM TpeboBaHUE O COOTBETCTBUM THIIA Int
K JIAaHHOMY TIPOTOKOJIY, ITPU 9TOM, IOCKOJIbKY TI7Ie-TO paHee ObLI peain30BaH
caM THII JaHHBIX, B 00s13aTEIHHOM TOPSIIKE YKa3bIBACTCS PEan3allist
JTAHHOTO METO/IA.

PaclwunpeHue npoToKonoB

C HOMOIIIBIO PACIIUPEHUI MbI MOKEM HE TOJIBKO YKA3bIBATh HA HEOOXO/HU-
MOCTH COOTBETCTBUST HOBBIM IIPOTOKOJIAM, HO U PACIIUPATH CAMU TIPOTO-
KOJTBI, TIOCKOJTBKY TTPOTOKOJTBI SIBJISTIOTCS TIOJTHOIIEHHBIMU THTTAMU TAHHBIX.
JlanHbIl QYHKIIMOHA TOABUJICS TOJIBKO B Swift 2.0.

ITpu 0OBSIBJIEHUN paCIIUPEHUs] HEOOXOAUMO UCIIOJIB30BATH UMS TIPO-
TOKOJIa, @ B €ro TeJie YKa3blBaTh HAOOP TpeOOBaHMIl ¢ UX pealnusalusiMu.
[Tocsie pacumpenns MPOTOKOJIA OTIMCAHHBIE B HEM Peasiu3allii CTAHOBSITCS
JIOCTYITHBI B 9K3EMILISIPAX BCEX KJIACCOB, KOTOPbIE TIPUHSLIN JAHHbBIN TTPO-
TOKOJI K MUCIIOJIHEHMUIO.

Haruriiem pacimmpenue JiJist peaJin30BaHHOTO PaHee IPOTOKoJa TextRepre-
sen-table (yimcTunr 27.7).

Jiuctmur 27.7

extension TextRepresentable {
func description() -> String {
return "[laHHbll TN noppepxuBaeT npoTokon TextRepresentable"

}

1

2

3

4 }
5

6 5.description()

Pacimipenue nobasiisier HOBBII METOJ B IIPOTOKOJI TextRepresentable.
HpI/I 9TOM paHee Mbl YKa3aJin, YTO TUIL Int COOTBETCTBYET /TaHHOMY IIPOTO-
KOJTY. B ¢Bs131 ¢ 9TIM 1TOSIBIIIETCST BO3MOKHOCTD O6paTI/ITbC§I K YKa3aHHOMY
METOAY JIs1 JIIO6OFO 3HaYeHud TUuma Int.

27.6. HacnenoBaHue NpOTOKOOB

TIpOTOKO MOJKET HACIEIOBATD OJIMH WK OOJIee IPYTHX MPOTOKOJIOB. [Ipm
9TOM OH MOJKeT J00aBJIATh HOBbIE TPEOOBAHSI TIOBEPX HACJIELYEMBIX, —
TOT/IA TUII, IPUHSIBIIUIT TIPOTOKOJ K peainsaiiuu, OyeT BbIHYK/IEH Bbi-
HOJIHUTH TPeOOBAHUSI BCEX TIPOTOKOJIOB B cTpyKTYype. [Ipu HacaeoBanun
IIPOTOKOJIOB UCIIOJIb3YeTCs TOT e CUHTAKCUC, YTO U IIPU HAC/IeJOBaHUI
KJIaCCOB.
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Pa6ora ¢ HacJieyeMbIMU IIPOTOKOJIAMHE IIPOAEMOHCTPUPOBAHA B JIUCTHUH-
re 27.8.

JNinctuur 27.8

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}

ITpoTokos SuperProtocol nmeer TpeGOBaHUS K peausaliil CBOICTBa,
MPU 3TOM OH HACJIEJYeTCsT TPOTOKOJIOM SubProtocol, KOTOPBI UMeeT
TpeboBaHus K peanusanu Metoga. CTpyKTypa NPUHUMAET K HCIIOJHE-
HIIO TPeOGOBAHUS IPOTOKOJIA SubProtocol, a 3HaYUT, B Hell OJIKHBI ObITh
pPeaM30BaHbl U CBOWCTBO, U METOI.

27.7. KnaccoBble NpOTOKO/IbI

Bbl MoskeTe orpaHUYUTH TIPOTOKOJ TAKKUM 06pa3oM, 4TOOBI €ro MOTJIH
MPUHUMATD K UCIIOJHEHUTO NCKJIIOUNTENBHO KIACChl (2 He CTPYKTYPBI
u nepevyncyenus). [l aToro y mpoTokoJia B ClMCKe HACIeyeMbIX ITPOTO-
KOJIOB HEOOXOIMMO yKa3aTh KJII0YEBOeE CI0BO class. /laHHoe coBo Beera
JIOJIKHO YKa3bIBAThCS HA IEPBOM MECTe B CITMCKE HACJIe0OBAHMSI.

[Ipumep cozmarmss mpoTokoJia puBeieH B uctuaTe 27.9. B HeM MbI u3-
MEHHM TIPOTOKOJI SubProtocol Takum 06pa3oM, 4TOOBI €10 MOT TIPUHSTH
UCKJIIOYUTENBHO KJIACC.

Jinctmur 27.9

1 protocol SubProtocol: class, SuperProtocol {
2 func someMethod()
3}

27.8. KoMnosnums npoToKos10B

Wuorza 6piBaeT yno6HO Tpe6oBaTh, YTOOBI TUI COOTBETCTBOBAIL HE OHOMY,
a HECKOJIbKUM TIPOTOKOJIaM. B aToM ciry4ae, KOHEUHO JKe, MOKHO CO3/1aTh
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HOBBII [IPOTOKOJI, HAC/IEA0BATh B HETO HECKOJIBKO HEOOXOAUMBIX IIPOTO-
KOJIOB U 33/IEHICTBOBATh UMSI TOJIBKO YTO CO3/IaHHOTO TIPOTOKOIAa. O/1HAKO
TS PETeH s TAHHOW 331241 JIyUTiie BOCTIOTb30BAThCS KOMNO3UYUEL Npo-
MOKO0JI08, TO €CTh CKOMOUHUPOBATh HECKOJIBKO IPOTOKOJIOB.

CUHTAKCUC

MpoTtokonl & MpoTokon2 ...
[ng KOMMo3mumm NpoTOKOIOB HEOOXOAMMO yKa3aTb MMeHa BXOAALMX B AAHHYHO KOMMO-
3ULMI0 NPOTOKOJOB, Pa3AenuB Mx onepatopoM & (amnepcaHa).

B ymcrunre 27.10 npusejgen npumep, B KOTOPOM JiBa IIPOTOKOJIa KOMOM-
HUPYIOTCS B €JUHCTBEHHOE TpeOOBaHMLE.

Jinctuur 27.10

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: Named & Aged) {

12 print("C OHem poxpeHus, \(celebrator.name)! Tebe yxe \
(celebrator.age)!")

13}

14 let birthdayPerson = Person(name: "[oH Yuk", age: 46)
15 wishHappyBirthday(celebrator: birthdayPerson)
16 // BeiBOgMT "C [OHem poxpeHus, [IxoH Yuk! Tebe yxe 46!"

B nanHOM nipuMepe 0ObsBIISIIOTCS iBa TIPOTOKoJIa: Named u Aged. CosiaH-
Hasl CTPYKTypa HpUHUMAeT 06a POTOKOJIA U B TIOJHON Mepe BbINOJIHAET
ux TpeOGOBaHMSL.

BxoxupiM aprymeHTOM (DYHKITNT wishHappyBirthday (celebrator:) mosmk-
HO OBITH 3HAYEHNE, KOTOPOE YIOBIETBOPSIET 0O0UM TIPOTOKOIAM. Taknm
3HAUYEHUEM SIBJISIETCS] 9K3EMILISIP CTPYKTYPBI Person, KOTOPBIIT Mbl U IIepe-
Jlaem.



Pa3spaboTka
NepBOro NpUIoXKeHUs

Ilesbio TaHHOM TIaBBI ABJIsIeTCst GoJiee TIyOOKOE OTPYIKeHne B pa3paboT-
Ky npusioxkenuii B Xcode. Kax Bor yke 3Haere, playground we mpegHasHa-
YeH JIJISI CO3/IaHMsI TIOJTHOIIEHHBIX TIPIJIOKEH I, HO HabpocaTh HeOOJIbIION
[POEKT U IIPOTECTUPOBATH €10, He BBIX0/A U3 cpefbl playground-npoekra,
BIIOJIHE BO3MOKHO. VIMEHHO 3THM MBI U 3aiiMeMcsl B TaHHOM TJaBe.

V3yuenne s3bika caMo 1o cebe He TaeT BaM HABBIKOB pa3paboTKu Mpu-
JoskeHuit. /1yt aToro Tpebyercs u3yduTh GOIbIIOE KOJMYECTBO JOTIO/IHN -
TeJbHOIO0 MaTepuaJia, CBI3aHHOIO HE CTOJILKO C IPOrPpaMMUPOBAHUEM Ha
Swift, ckosbko ¢ pazpaboTkoii B Xcode.

JlanHas riiaBa MO3HAKOMUT Bac CO CTPYKTYpoil TpoekTa, moustrueMm API,
pasrpaHUYeHUEM JOCTYIA K PA3JTHYHBIM OOBEKTAM, 8 TAKIKE MTOKAKET BaK-
HOCTD PabOTHI € IOKYyMeHTAIHEN.

28.1. BaxkHOCTb paboTbl C AOKYMEHTaLMNEN

Jlymaio, Bbl ysKe HEOJHOKPATHO YOeKIaJInCh, 4T0 SWift 3HAYNTENbHO UH-
TepecHee, YeM MOKHO ObLIO ObI 0KUIATh TIPH TIEPBOM 3HaKOMCTBe. ITopoii
1pu pazpaboTKe ITPOrPaMM MbI TIOTIA/[AEM B TAKUE CUTYAITUH, JIJIsI KODPEKT-
HOTO Pa3pelieHust KOTOPBIX MPUXOAUTCS 0OPAIAThCS K JIOKYMEHTAIINH, HO
addeKT OT pelneHrs BOSHUKIIEH TPOOIEMbI JOCTABJISET IPOrPAMMHUCTY
UCTUHHOE Y/IOBOJIbCTBUE.

Swift umeeT GOJIBIIOE KOJUYECTBO Pa3sHOOOPA3HBIX TUIIOB, KOTOPbIE KC-
OJIb3YIOTCS B 3aBUCMOCTH OT BO3HUKINEH CUTyaluu. DTa rjiasa mo-
CBSAIIEHA TOMY, YTOOBI TOHSITh, YTO TO 3a TUIIbI U KaK HAXOAUTh OTBET Ha
Bornpoc «9To nenarh?» Npy BCTpede 3HaueH st COBEPIIEHHO HEM3BECTHOTO
BaM THIIA IAHHBIX.

Panee HEOJHOKPATHO OTMEYAJIOCh, 4TO B Swift «Bcé — 3TO 0OBEKT»,
M KaXKIbIil pa3 5TOMY MPUBOJUIUCH MOATBEPIKIAEHUSI, HAIPUMED, KOTIa
y 0OBIYHOTO I[EJIOT0 YKCJIA MTOSBIISLINCH CBOWCTBA U METO/IbI, IO3BOJISIOIINE
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pa6OTaTb C HUM YK€ HE ITPOCTO KaK € YHUCJIOM, a KaK C /IOBOJIbHO (byHKIII/IO-
HAJIbHBIM 0OBEKTOM.

B Swift peasmzoBan oueHb HHTEPECHBI TTOXO0/] K OPraHU3allii TUTIOB J[aH-
HBIX. HO 4TO JKe Takoe THIT IAHHBIX TI0 CBOEH cyTr? THIT JTaHHBIX — 3TO HEKast
(OYHKIIHOHATBHAST KOHCTPYKITHS, OTIPEIETISTIONTAs CTIoco0 XpaneHust nigop-
MaIH 1 OTIepaIlid, KOTOPBIE ¢ 3TON MH(POPMAIIUEH MOKHO BBITIOTHSATh.

[ToMuMO caMUX THIIOB, CYIIECTBYIOT KOHCTPYKIIMH, PACIIAPSIONINE UX BO3-
MoskHocTH. Harpumep, yrmoMsauyTbIil HaM# paHee IPOTOKOJ Hashable —
9TO He YTO MHOE, KaK paclliupeHue BO3MOXKHOCTeH TUIIOB JaHHbIX. Ecan
KaKo#-Tu60 THTT TAHHBIX PEATU3YeT JAHHbIH IPOTOKOJ, TO OH TAPAHTHPYET
TO, 4TO (DYHKITHS BBIUUCTIEHUS Xellla U COMOCTABIEHUST 3JIEMEHTOB IAHHOTO
THUIa OYAET BBIIOJHSITHCSI KOPPEKTHO.

B Swift cymecrByer npotokos Collection. OH BbicTaBiseT TpeOOBAHMS
XpaHeHUs MHOXKECTBA 9JIEMEHTOB B BUJIE OJIHOTO 3HAYEHUS, IPU ITOM
KasK/IbIi 2JIEMEHT JIOJIKeH UMeTh YHUKaJbHBIN ajpec. B pesysbraTe Tpe-
GoBaHMs JAHHOTO IIPOTOKOJIA BBIIOJIHSIOT TAKUE KOHCTPYKIINH, KaK Array,
Set u Dictionary.

Bepremcs k cpenie pazpaboriu Xcode. OGbsIBIM NEPEMEHHYIO THITA String
(smctusT 28.1).

Nunctunr 28.1
1 var str: String

Tenepn, yep:kuBast KIaBuiy Option, HaBeUTe yKa3aTe b MBIIITN HA UM
THTIA TaHHBIX String. Korza 3HauoK ykasaTesss CMEHUTCST CO CTPEJTKA Ha
3HAK BOIIPOCA, NMEJKHUTE JIeBOW KHONKOW MbIi. [lepes Bamu nosgButcest
OKHO CO CITPaBOYHON MH(MOPMAITHEH O TUTIE JaHHBIX.

He ormyckas kirasuiry Option, HaBe/uTe yKa3aTesb MBIITN HA UM TIepe-
MEHHOHU str U CHOBa IEJIKHUTE JeBOW KHOMKOU MbIu. [lepen Bamu
MOSIBUTCS YK€ 3HAKOMOE OKHO CO CIIPAaBOYHOUM nHpopmalmeii o JanHon
nepeMeHHoit (puc. 28.1).

B crpoxe Declaration miesikHuTe Ha cioBe String, mocjie yero Xcode oTkpoer
OKHO JIOKyMEHTAITUN JIJI TUTIA JIAHHBIX String (puc. 28.2).

MPUMEMAHMUE [ns 3arpy3ku AOKyMeHTaumm Heobxoaum foctyn B MHTepHeT. Kpome
TOro, B MEHI0 HacTpoek Xcode Bbl MOXETe 3arpy3uTb AOKYMEHTALUMIO A1 @BTOHOMHOMO
[OCTyna K HeMn.

Wcmonbayst mokymenTanuio ot Apple, BbI MokeTe HAWTH OTBET MPaKTH-
YecKH Ha 000 BOIIPOC, CBA3aHHBINA ¢ paspabOTKON Ha A3bIke Swift wim
ucnosb3oBameM Xcode.
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‘.go | Ready | Tody at 1326 | Ee <030

M1 2| @ sasies
1 import UIKit
2 var str: 5tring

Doclerstion var ste: String

Declared i Basics larygreund

Puc. 28.1. OkHo co crpaBoyHol nHdopMaLyeii 0 nepeMeHHON

eoe (<[> |(OJ=] Q. string 0| [(&]

Swift Standard Library > String

Structure

A String

A Unicode string value. Language
Swift

On Thiz Page
Cwverview
Overview e e
Symbols
L . _— . . Relationships
A string is a series of characters, such as "Swift". Strings in Swift are Unicode correct, Sea Also
locals insensitive, and designed to be efficient. The String typs bridges with the
Objective-C clazs NSString and affers interoparability with C functions that works with
strings.

You can create new strings using string literals or string interpolations. A string literal is a
saries of characters enclosed in quotes.

let greeting = "welcome!"

String intarpolations are string Iitarals that evaluate any included expressions and convert
the results to string form. String interpolations are an sazy my to build a string fram
multiple pieces. Wrap sach jon in & string | b prefived by
a backslash.

Puc. 28.2. OkHO AOKyMeHTaummn 0 Tvne AaHHbIX String

B pasnene Conforms To (B caMOM HU3Y CTPaHUIBI JOKYMEHTAIINN) TIepe-
YHCJIEHBI IIPOTOKOJIbI, KOTOPBIM COOTBETCTBYET TUII JaHHBIX String, cpean
HUX BBl MOKETE YBUETh U YIOMSHYTHIN paHee Hashable. 9T0 roBoput
0 TOM, YTO 3HAYEHUS JAHHOTO TUIIA XEIIMPYEMbI M MOTYT OBITh CPABHEHDI
MEKIY COOOI.
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[lepeiinem k puMepy, ¢ KOTOPBIM MbI BCTPEYAJIHCH TP U3YUEHIH CJI0BA-
pett (suctunr 28.2).

Jinctunr 28.2

1 var countryDict = ["RUS":"Poccuiickan ["BEL": "Benapyco",
®epepauna”, "BEL":"Benapycb", "UKR": "YkpauHa",
"UKR":"YkpanHa"] "RUS": "Pocculickasa

O®edepayus”]

2 // Bce knw4m cnosapA countryDict

3 var keysOfDict = countryDict.keys LazyMapCollection
<Dictionary<String,
String>, String>

4 // Bce 3HayeHua cnoBapsa countryDict

5 var valuesOfDict = countryDict.values LazyMapCollection
<Dictionary<String,
String>, String>

CaotictBa keys 1 values CIy’KaT /IS TOTO, YTOOBI TIOMYINUTH KOJIIEKIIHIO,
COCTOSIILYIO TOJIBKO M3 KJII0Yeil MK TOJIbKO U3 3HAYEeHUI JAHHOTO CJI0BApSl.
I[Tpu obpariennu k keys v values Swift BosBparaer He MaccuB, HAGOP WK
CJIOBapb, & JEHUBYIO KOJJICKIIUIO, KOTOPAsk UMeeT THIT JIaHHbIX:

LazyMapCollection<Dictionary<String, String>, String>

Mol yixe paGoTajiu ¢ Hell paHee, HO PaCCMOTPUM, UTO CKa3aHo O Heil B 10-
KYMEHTAIINH K SI3bIKY. Yep:KuBas KiaaBuiry Option u 1esKHyB Ha UMEHT
rnepeMeHHON keysOfDict, MOJKHO OTKPBITH OKHO CO CIIPaBOYHOM nHGOP-
Malel 1 U3 9Toro OKHa IlepeiiTi K JJOKyMeHTaluu, OTHOCAIIEHCS K KOH-
CTPYKIMU LazyMapCollection (puc. 28.3).

CitoBo Collection B HA3BaHUM THUIIA TOBOPUT O TOM, YTO JIAHHBIN TUIT — 3TO
KOJLIIEKIINS 9JIEMEHTOB.

BBepxy CTPAHUIIBI IIPUBEAEHO ITOJIHOE HaMMEHOBaHME THUTIA JaHHbBIX:

EC/N O3HAaKOMUTLCA C OMUCAHMEM, KOTOpOe pacroJIOKEHO Ha CTpaHuue
LOKYMEHTaLUUK, TO CTAHOBUTCH ACHO, 4YTO 3HayeHMe AAHHOrO TUMa — He YTO
MHOe, KakK KOMNeKuua, KOTOopas COCTOMT W3 3/1eMeHTOB 6a30BOi KOMNEeKLMM.
dNeMeHTbl AAHHOW KOANEKUWUM NpeobpasylTca CreunanbHoi PyHKUMedd.

O6partumes x paspuesy Conforms To. B HeM yKasan 1poTokos LazyCollec-
tionProtocol. ITlesiIKHUTE HA ITOM UMEHU, YTOOBI TIEPEHTH K COOTBETCTBY-
OlIeil cTpaHuIle JoKyMeHTamu (puc. 28.4).

Ob6patuTe BHUMaHUe Ha pases Inherits From: B HeM yKasaH MPOTOKOJ
Collection, KOTOpBIH HacsemyeTcs B LazyCollectionProtocol.
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ece (< |>)(O)( =]

| lnzyMapCs

o)

Suft Standard Librery + LazyMapCaliection

Generic Structure

LazyMapCollection

ACollection whose elements consist of those ina Base
Collection passed through a transform function returning Element.
These elements are computed lazily, each time they're read, by calling
the transform function on a base element.

Symbols

Type Aliases Index
IndexDistance

Indices

Language

On This Page
Symbols
Relationships

L]

Puc. 28.3. [JokyMeHTauus ana tTuna LazyMapCollection

eoe (<[> O](= €1 lazyMapCo Q|

Swift Standard Library > LazyCollectionPratocol

Protecoel

A collection on which normally-eager operations such as map and Language

filter are implemented lazily. Swift
On This Page
Overview
Default Implementations

- Relationships
Overview
Please see Li rotocol for | ; LazyCollectionProtocol is an
but for

To add new lazy collection operations, extend this protocol with methods that return lazy
wrappers that are themselves LazyCollectionProtocols.

» See Alsoe LazySequenceProtocol, LazyCollection

Default Implementations

Puc. 28.4. [JokyMeHTaumsi ans npotokona LazyCollectionProtocol
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Collection — 9TO HE UTO MHOE, KAK IPOTOKOJI, KOTOPBIN Pean3yeT Tpe-
GOBaHUSI ysKe M3BECTHBIX HAM KOJIIEKITHIT 3JIEMEHTOB, HATIPUMED CJIOBAPS,
MaccuBa uin Habopa. YOeamMcest B 9TOM, TIepeiizist Ha CTPaHUILy JOKyMeH-
Ty IpoToKoJa Collection (puc. 28.5).

B pasnesie Adopted By nipezicTaBieHbl KOHCTPYKIIMH, KOTOPbIE BBITTOTHSIIOT
TpebOBaHUS JIAHHOTO TIPOTOKOJIA. Cpejin HUX TPUCYTCTBYIOT U Dictionary,
u Set. Tun maHHBIX Array HacJemyeT MPOoTOKoJ Collection He HATIPSIMYTO,
a Jyepes IpoTokoJ MutableCollection.

jece(<[:-)[O])(= [ Array ) "
Swift Standard Libeary »  Collection |
Protocol
m Collection
A sequence whose elements can be traversed multiple times, Language
nondestructively, and 1 by indexed subscript. Swift
On This Page

Cverview
Protocol Reguirements
Default Implementations

Overview Relationshigs

are usad the standard library. When you use arays,
dictionaries, views of a string’s contents and other types, you banafit from the operations
that the Cellection pretocol declares and implemants.

In addition to the methods that collsctions inherit from the Sequence pratocsl, you gain
access to mathods that depend on accessing an element at a specific position when using a
collection.

For scarmnple, f you want to print anly the first word in 3 string, search for the index of the first
space and then creale a subsequence up to that position.

let text = "Buffalo buffalo buffalo buffalo.®
if let firstSpace = text.characters.index(of: " =) {

Puc. 28.5. JokymeHTauus ana npotokona Collection

B pesyzbraTe mosryyaeTcst He3aMbICJI0BATasl CXeMa 3aBUCUMOCTEN TIPOTO-
KOJIOB U TUTIOB JIJAHHBIX, H300paxkenHas Ha puc. 28.6.

[Tomyuaercs, 94To KOHCTPYKIINH Array, Dictionary u Set, Kak 1 KOHCTPYK-
1 LazyMapCollection, peaiu3yIoT OJUH 1 TOT JKe IIPOTOKOJ Collection,
A 3HAYUT, ABJISIIOTCA KOJLJIEKIIUAMU.

Bepremcs B okHO koga Xcode ¥ TTOBTOPHO BBI30BEM CIIPABOUYHYI0 HH(OP-
Manuio o epeMeHHoit keysOfDict. Bor yBuauTe ciemyionime 1aHHbIe:

var keys: LazyMapCollection<Dictionary<String, String>, String>
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protocol
Collection
protocol struct's protocol
LazyCollectionProtocol Dictionary MutableCollection
Sat
struct struct
LazyMapCollection Array

Puc. 28.6. CxeMa 3aBUCMMOCTEN NPOTOKOSIOB M TUMOB AaHHbIX

HonyqaeTcg, YTO THUII JAHHBIX ATOM KOJUIEKIINY BBITJIAAUT TaK:

LazyMapCollection<Dictionary<String, String>, String>

Wcxomst n3 onmcanus LazyMapCollection, nmepssbiil napametp (Dictio-
nary<String, String>) ommchiBaeT 6a30BYI0 KOJLIEKIHMIO countryDict,
a BTOPOIi (String) — Tl 0GBEKTOB B PE3YJIBTUPYOIIEH KOJJIEKIIUN.

HOﬂy‘{aeTCH, 9TO B PE3yabTaTe BHIYNCJICHUA CBOTICTB keys u arrays BO3-
Bpalla€TCA KOJUIEKIUS, 9J1€EMEHTbI KOTOpOﬁ UMEIOT TUII JIaHHBIX String.
BCHOMHI/ITC, KaKue elle KO/UIEKINH, KOTOPbIEe MOTYT XPaHUTDb 3JIEMEHTbI
I9TOTO THUIIQ, BbI 3Haere? Koneuno K€, 9TO MaCCHUBbI 1 Ha60pbl.

3HauuUT, MOJydYeHHOEe B X0Jle 00pallleHNsT K CBOHCTBAM 3HAYCHUE BBl MO-
JKeTe Mpeobpas3oBaTh B MACCHB WM HAGOP € MOMOTIBIO COOTBETCTBYIOTIEH
dbynxmmu (qmctunr 28.3).

Jinctuur 28.3
1 var countryDict = ["RUS":"Poccuiickan ["BEL": "Benapycb",
Oepepaumna™, "BEL":"Benapycb", "UKR": "YkpauHa",
"UKR":"YKkpaunHa"] "RUS": "Pocculickasa
®edepayua”]
2 var keys = Set(countryDict.keys) {"BEL", "UKR", "RUS"}
3 var values = Array(countryDict.values) [ "Benapyco", "YkpauHa",

"Pocculickaa ®edepayusa”]

Tor ke camblii IPUHIAII MOKHO IIPUMEHUTH U K Pe3yJbraTy paboThl Me-
To/ia reversed(), KOTOPBII BO3BpalliaeT peBepcruBHbIN MaccuB. Ecin 110-
CMOTPETD CIPABKY JIJIsT TPUMepa U3 JUCTWHTA 28.4, TO BUIHO, UYTO TUIIOM
JTTAHHBIX B03BpamaeMOI>’I KOJLJIEKIIUU 4aBJigeTcs ReverseRandomAccessCol
lection<Array<Int>>. [lepeiins K onmucanuio JaHHOTO TUIIA, MOKHO 3a-
KJIIOYUTD, 4TO 9TO — OOBIKHOBEHHAsI KOJUIEKIMs, KOTOPask BO3BPAIaeT Te
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JKe CaMble 9JIEMEHTBI, YTO 1 6a30Bast KOJUIEKITHsI, & THTIOM 6a30BOii 1 BO3-
BpalaeMoi KOJIJIEeKINH aBJisgeTcs Array<Int> (nan <[Int]>). ITo He UTO
MHOE, KaK MAaCCHB I[eJIbIX YHCEL.

Jiuctmur 28.4

1 var someArray = [1, 3, 5, 7, 9] [1, 3, 5, 7, 9]
2 var reverseSomeArray = someArray.reversed() ReverseRandomAccess
Collection<Array<Int>>

TakuMm 06pasoM, pesyabraT paboThl METOAA reverse () MOKHO He IIpe-
06pa3oBBIBATH B MACCUB C IOMOTIBIO (DYHKIMK Array (), KaK B TIpUMepe
co cBolictBamu keys U values, a TIPUCBOUTDH HATIPSAMYIO MACCUBY THIIA
Array<Int> (siuctuHr 28.5).

JNuctuur 28.5
1 var someArray = [1, 3, 5, 7, 9] [1, 3, 5, 7, 9]
2 let resArray: Array<Int> = someArray.reversed() [9, 7, 5, 3, 1]

OcHOBHOE Ha3HaYeHHUE TAHHON IJIaBBI COCTOUT B TOM, 4TOOBI BBI OHSLIH,
HACKOJIbKO Ba’KHO I10JIb30BAThCS JJOKyMEHTaIel, KOTOPOil Mbl, K CHACTbIO,
He 00/eeHbl. B TOKyMeHTAIINT MOKHO HAWTH OTBETHI Ha OOMBIITYIO YacTh
BO3HMKAIOIINX y BAC BOIIPOCOB.

28.2. Mogynum
CtpykTtypa npoekTta Playground

Playground-mpoexr, co3maBaembiit B Xcode, — 9TO ympoIeHHas Bepeust
IIPOEKTA TOTHOIEHHOTO HprioskeHnst. C pazpabOTKOI MPIIOKEHUH BbI
ellfe He 3HAKOMBI, HO [TOCJIe H3yIeHNUs MAaTePUAIA, IIPUBEEHHOTO B KHUTE,
CMOXKeTe TIPUCTYTIUTD K Peau3aiui CBOUX UJIei.

Ceiiuac BaM HeoOX0aUMO co3aaTh HoBbIN playground-mpoext. Hazosure
ero «Balls». ITocie aToro ynanure Bech KoJ, pasMeIleHHbI H3HAYAIbHO
B IIpoeKTe. BaryiguuTe B BEPXHUH TIpaBblil yrosl pabouero oKHa: TaM pac-
[IOJIOKEHBI IECTh KHOIMOK, II03BOJIAOIINE HacTpauBaTh PabouyIo 30HY
Xcode (puc. 28.7).

Knomnku pa3éuTbl Ha JBe MAHEJIH, 10 TPU KHOIIKU B KasK10i1. JleBast maHe b
OTBeYaeT 3a BHENIHWUI BUJI pabGodeil 30HbI BAlIEro OKHA U COAEPIKUT CJie-
Ayonire KHOIIKHA:

Q Standart Editor

AxkruHa o ymosuanuio. [lossossier oto6pasuts pabouyio 061acTh
B [IPUBBIYHOM HaM BU/IE: C PEIAKTOPOM KO/Ia 1 06JIACTHIO PE3YIBTATOB.
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Assistant
Editorr Navigator. Utilities

T

Puc. 28.7. KHOMNKM HacTporiku paboyei 30HbI

Q0 Assistant Editor

JloGaBJisieT TOMOMHUTETbHYIO 061acTh «AccuCcTeHT paspaboTkus. I1o
YMOJTYaHUIO OHA PACIIOJOKEeHa TIpaBee PEAAKTOPa KOa M COAEPIKUT
Pa3JIMYHYIO BCIIOMOTATEIbHYI0 MH(MOPMAIINIO, BKJIIOYast rpaduieckoe
orobpaskenue playground-crpanwui (puc. 28.8).

eoe Rangaricit EosO0CO
B < 3| @ Mewenatrase BE | € 3| @ Timeine | [ NewtoraCrade playoround [Timeies) + %
1 import UIKit
2 import XCPlayground
3 let newtonsCradle = NewtonsCradlelcolors: (M, @), @, M)]) NewtonsCradie..
& newtonsCradle.ballSize = CGSizelwidth: 63, height: 63) NewtonsCradie...
& newtonsCradle. ballPadding = 2.8 NowtorseCradie...
& newtonsCradle, itenBehavior,elasticity = 1.8 <UIDynaTiCte...
7 newtonsCradle, itenBahavior.resistance = 9,2 <UIDynamicite...
8 newtonsCradle. useSquaresInsteaddfBalls = false NewtonsCradie...
9 newtonsCradle. itenBahavior.allowsRotation = false <UlCynamicite...
0 newtonsCradle. gravityBehavior.angle = CGFloat{M_PI_2) <UIGravityDeha...
1 newtonsCradle. gravityBehavior.magnitude = 1.8 <UIGravityBaha....
12 for ?tachncntl!zhavior in newtonsCradle.attachnentBehaviars
n attachmentBehavior. length = 188 [4 times}
b}
15
6 XCPlaygroundPage. currentPage. liveView = newtonsCradle
7
= o

Puc. 28.8. Mpumep paboTsl B pexunmMe Assistant Editor

Q Version Editor

[TosBousieT paboTaTh ¢ BEPCHOHHOCTBIO (ailios. JaHHbIil peskum pabo-
TBI JIOCTYIIECH TOJIBKO TIPY aKTUBHOU CHCTEMe KOHTPOJIS BEPCHIA.

[TpaBast maHesb MO3BOJSIET OTOOPA3UTD PsiJl BCIOMOTATEIbHBIX 00IaCTEl:
O Navigator

OTtobpaskaet Project Navigator, comep:kaniuii CTpyKTYpy BaIlero mpo-
eKTa.

O Debug Area
OTkpbIBaeT y:ke 3HaKOMYT0 Bam Debug Area.
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O Utilities
OrkpeiBaer nanesp Utilities, oTo6paskaiolnyio HEKOTOPbIE XapaKTepH-
CTUKHU TIPOEKTA, & TAKXKe CIPABOYHYIO MH(POPMAITUIO IO BbIIETIEHHOMY
2JIEMEHTY PelakTopa Ko/a.

Orxpoiite Project Navigator (puc. 28.9).

[ -] Ready | Tedsy at 18:17 E <000
B A B < »| @ sen
v Balls | T
v Sources
1 3 Rescurcus
+ (B >

Puc. 28.9. MNaHenb Project Navigator
NMPUMEYMAHMUE [aHHas naHenb Takxe Bbi3blBAaeTCs coveTaHneM knasumw Cmd-1.

Project Navigator, kak ObLI0 CKa3aHO paHee, 0TOOpasKaeT CTPYKTYPY IPOEKTa.
B nacrogmuit moment mpoekt «Balls» coctout u3 omamoro datina u 1Byx
IIyCTBIX IIAIIOK: Source u Resources.

O6bIuHO B SoUrce MOMEMATCA PasIndHble (hyHKIIMOHATBHBIE GJIOKU BPOJIE
(bailsIoB ¢ UCXOIHBIM KOJIOM. RESOUICES, B CBOKO OYEPE/ib, IPEIHA3HAYEHA
JUIS XpaHEeHUsI PECYPCOB, UCTIOJIb3YEMbBIX B TIPOEKTE, TAKUX KaK KapTUHKH,
BUJI€0- U ayTUOMAIITIBI U T. 1.

YyTh panee st yIOMSIHYJ 1po ctpaHutlsl playground-mpoekra. Bech ko,
KOTOprﬁ BBI ITMCAaJIM paHee, BbI IMMCAaJIN UMEHHO Ha CTPpaHUIE IPOEKTa.
Tak Kak B KaK/I0M 13 BalllX POEKTOB TaKas cTpaHuIia OblIa O/[Ha, OHA He
oToOpakanach OTAEILHON 3alUChIO B CTPYKTYPE TIPOEKTA U JAOCTYII K Hell
TIPOUCXOIVJT TI0 HaKaTUW Ha TJIaBHBIHN (hailr ¢ UMEeHeM MPOeKTa.

Bt MoskeTe co3maBaTh HOBBIE (haiiibl, BKJITOYAsT CTPAHUIIBI, C TTIOMOIIHIO
KHOIIKH ¢ M300pasKeHNeM CUMBOJIA «ILIIOC» B HIUKHEM JIEBOM YIUIy Project
Navigator.

Moaynu n API
Kakmast mporpaMma miin OTAeIbHBIN poekT B Xcode — 3T0 MO JIb.

MomyJib — 3TO eIMHBIN (DYHKITMOHATBHBIE OJIOK, BHITTOJIHSIONIHI OTIpeIe-
JIeHHbIe 3a1aui. MOy I MOTYT B3anMO/IEHCTBOBATh MKy coboit. Kaxk-
JIbII BHEIIHUI MOJTYJIb, KOTOPBIN BBl UCIIOJIb3yeTe B CBOEH IIporpamMMe, /71
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BaC «4EPHBIIT SAMUK>. BaM HeOCTYTHA ero BHYTPEHH:IST PeayIn3aIius — Bbl
3HaeTe JIUIIb TO, Kakue (OYHKIIUHU JAHHBII MOYJIb TO3BOJISIET BBITOJTHUTH
(TO ecThb UTO IaTh €My Ha BXOJ U YTO TIOJIyYNTe Ha BBIXOE). Momymu co-
CTOSIT M3 UCXOMHBIX (PaliJIOB M PECYPCOB.

Ucxopnbrii haitn — oraenbubliii (haiis, copepKaniiuil IporpaMMHbBINA KO/
1 paspabaTbIiBaeMblil B IIpe/ieJiaX OJHOIO MOJLYJIS.

Jluist Toro uto6bl 13 Habopa GailIoB TOJYIUTH MOLYJIb, HEOOXOIMMO MTPO-
BECTH KOMITHJISIIIUIO, TO €CTh U3 KOJIA, TIOHSITHOTO pa3paboTunuKy U Cpejie
MpOTpaMMUPOBaHUs, Torydaercs ¢aitsr (MOYJIb), TOHATHBIN KOMITBIO-
Tepy. Mopysib MoKeT OBITh COGpaH KakK M3 OHOTO, TaK U M3 MHOXKECTBA
WUCXOJHBIX (haiiyioB 1 pecypcoB. B kauecTBe MOYJIST MOKET BBICTYTIATh,
HaTIpuMep, 1iesias IporpaMMa uin GpeliMBOPK.

C ¢dpeiimBopramu (im 61OIMOTEKaMI) Mbl BCTPEYAJIMCh PaHee: BCIIOM-
uute 11po Foundation u UIKit, KoTopbie MbI TOATPYKAIH B IIPOrPAMMY
C MOMOIIBIO IUPEKTUBBI import. [lanHas AUpeKTUBa CIyKUT s obecrie-
YeHUsI I0CTyNA K (QYHKIMOHATY BHelHel 6ubmmoreku. [lJist 1ocTyma K ee
(DYHKIHSIM Yalie BCero CyIiecTBYeT CIeUalbHbIil HaGOp MPaBuI, TO €CTh
nnrepdeiic, HazpiaeMbiit API.

API (application programming interface) — a1o Habop MexaHU3MOB (00bIY-
HO (DYHKIIWMIT 1 TUITOB JIAHHBIX ), BKJIIOYEHHBIX B COCTaB HEKOTOPOU Ou-
6amorexu (Moaysist). API oCTYHBI IPU YCJIOBUH, UTO COJEPIKAIIas UX
6ubIMOTEKA ITOAKIIIOYEHA K IIPOEKTY (MMIIOPTUPOBaHA B IIPOEKT).

Ecan BepuyTbes k dpeiimBopky Foundation, To dyHkimst arc4random_
uniform(), KOTOPYIO MbI HCIIOJIb30BAJIU PAHEE, SIBJISIETCS] OTHOM 13 6OJIb-
nroro nepevnst foctynubix API-dynknumii. [Ipumep nogkmouenust ppeiim-
BOpKa K OubJMoTeKe NpuBeIeH B iucTunre 28.6.

Nnctunur 28.6
1 import Foundation

I[Ipu paspaboTie MPUIOKEHUIT BbI GY/I€TE UCIIOIb30BATh GOJIBIIOE KOJTHYE-
CTBO Pas3IMYHBIX OGUOINOTEK, KOTOPBIE B TOM YKCJIE TIOCTABJISIIOTCS BMECTE
¢ Xcode. Camoe unrepectoe, uto Xcode coAepKUT IPOCTO TUTAHTCKOE
KOJIMYECTBO BO3MOsKHOCTell: pabora ¢ 2D u 3D, pasinunblie BU3yasIbHbIE
2JIeMEHTBI, GU3MIecKIe 3aKOHBI 1 MHOTOe-MHOTOE fipyroe. U Bce aTo pe-
anusyetcst 6rarofapst AOMOTHUTETLHBIM GubnoTekam. B aToil TiaBe BB
TTO3HAKOMHUTECH C HEKOTOPBIMU FIX BO3MOKHOCTSIMH.

MPUMEYAHUE 3anomMHuTe, 4YTO OAHM 6MbNMOTEKM MOryT MOAKIIYaTh Apyrue. Tak,
Hanpumep, UIKit noarpyxaeT B npoekt Foundation, n gononHWTenbHoOe noakoveHne
Foundation He TpebyeTcs.
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28.3. PasrpaHnyeHue goctyna

YpoBHW focTyna

Basa cucreMbl pasrpaHUYeHUsT JOCTYIA K paspaboTKe MPUJIOKEHUI
CTPOUTCS HA OCHOBE TIOHATUS «<MOJLYJIb».

Bcero Swift npeyiaraer msith pasaMYHbBIX YPOBHEIT IOCTYTIA JIsT 00HEKTOB
BaIlleTo KOJIa:
Q open u public
OTKpBITHII 1 11y6myHbIi. [JaHHbIe YPOBHE JOCTYIIA OYEHb [TOXO0KH,
OHU OTKPBIBAIOT MOJHYIO CBOOOLY UCTIOJIb30BaHMsI 00beKTa. Bbl MOJKeTE

HUMITIOPTUPOBATH MOJYJIb U CBOOOHO MCIIOJIB30BATh €ro public-06beKThI
B cBOeM Kojie. Paznuia Mex1y open 1 public onmcbiBaeTcs gaiee.

Q internal

BuyTpennuii. JlaHublii ypoBeHb MCIOJIb3YETCS B CIydasX, KOIrua Heob-
XOJIIMO OTPAaHUYKTD UCTIOJIH30BaHIE 00BEKTA CAMUM MOyJIeM, Takum
06pa3oM, 0OBEKT GYIIET IOCTYTIEH BO BCEX UCXOAHBIX (hailmax MOLYIIs,
MCKJII0YAs €T0 UCIIOJIb30BAHKE 32 TIpejiesIaMi MOJTYJIS.

Q fileprivate

Yactubiil B ipezieniax daiiia. [laHHBIN YPOBEHD MTO3BOJISET UCIIOIb30-
BaTh 0OBEKT TOJBKO B MPe/IeaX TaHHOTO HCXOIHOTO (haiia.

Q private

YacTtablid. [laHHBI YPOBEHD TIO3BOJISIET UCIIOJIB30BaTh OOBEKT TOJIb-
KO B IIpe/esiaX KOHCTPYKIUU, B KOTOPOil OH 06bsBieH. Hanpumep,
0OBSIBJICHHBIN B KJIacce mapaMeTp He OyeT JOCTYIIEH B ero paciiu-
PEHUSIX.

OTKprTbIﬁ YPOBEHDb JOCTYIIa ABJAETCA CaMbIM BbICOKMM M HaM€EHEe
OTrpaHMYMUBaIOINM, a YaCTHBIM — CaMbIM HU3KUM U MaKCUMAaJIbHO orpa-
HUYMBaIOUIHUM.

OTKPBITHIN YPOBEHD IPUMEHSIETCST TOJIBKO K KJIAcCaM | 4JIeHAM KJacca

(cBOlcTBaM, METOZIAM H T. /I.) U OTJIMYAETCS OT Iy OJMYHOTO CIIELYIOIUMU

XapaKTePUCTUKAMIM:

O Kiace, nmeroruii yposenb jgoctyma public (um 6osiee cTporuit), MoxKeT
MIMETb TIOJIKJIACCHI TOJIBKO B TOM MOJLYJIE, T/Ie OH ObLII OObsIBIICH.

O Ysensl Kmacca, UMelonne yposers goctyta public (uim 6osee ctpo-

TUii), MOTYT OBITh HIEPEOITPE/IESIEHBI (¢ TOMOIIBIO OTIepaTopa override)
B MOZIKJIACCE TOTHKO B TOM MOJIYJI€, TIe OH OODbSIBIIEH.
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Q Kuace, nmeronuii ypoBeHb J0CTyIla Open, MOKET UMeTb I10/IKJIACChI
BHYTPHU MOJLYJISL, T/Ie OH OIIpe/iesieH, U B MO/LYJISIX, UMIIOPTUPOBAHHBIX
B JIJaHHOM MOJyJI€.

O YseHsl KJIacca, IMEIOIINE YPOBEHb HOCTYIIa Open, MOryT ObITh mepe-
olpesiesieHbl (C TOMOIIBIO ollepaTopa override) B MOJKJIAacCe B TOM
MOJLYJI€, T/Ie OH OOBSIBJIEH, 2 TAK/KE B MOJLYJISIX, IMIIOPTHPYEMBIX B JIaH-
HOM MOJIyJI€.

[maBHOE MpaBUIIO OIIPe/eIeH s YPOBHST ocTya B Swift 3ByunT ciemyio-
UM 00pasoM: 00bEKT ¢ H0JIee HUZKUM YPOBHEM JIOCTYIIA HE MOKET OTIpe-
menuTh 00BEKT ¢ 6oTee BBICOKUM YPOBHEM OCTYTA (B KOHTEKCTE MOTYJIST).

ITo ymosr4anuio Bce 0OBEKTHI BAIIET0 KOJa UMEIOT YPOBEHD JOCTYIA
internal. st TOro 4ToOBI UBMEHUTD €10, HEOOXOMMO SIBHO YKa3aTh YpO-
Betb. [Ipu 9TOM ecyiit BbI pa3pabareiBaete HPeiMBOPK, TO JIST TOTO, 4TOObI
clenath HeKOTOPBIi 00BeKT YacThio focTymHoro API, Bam Heo6X0MnMO
M3MEHUTH ero ypoBeHb focTyia Ha public.

CvHTaKcuc onpegeneHns

YTo6b! OTPENETUTD YPOBEHD OCTYIIA K HEKOTOPOMY 00HEKTY, He0OXO0 -
MO yKa3aTh COOTBETCTBYIOIIee KIouesoe cioBo (open, public, internal,
private) mepen onpenenerueM oobekta (func, property, class, struct
n 1. 11.). [Ipumep npusesien B uctunre 28.7.

JNluctmur 28.7

open class SomePublicClass {}
internal class SomeInternalClass {}
fileprivate class SomePrivateClass {}
public var somePublicVar = @

private var somePrivatelet = @
internal func someInternalFunc() {}

AaAaunhwWNR

NMPUMEYAHUE Ecnu ypoBeHb AOCTyna K BaweMy obbekTy npeanonaraercs internal,
TO MOXHO €ro He ykasblBaTb, Tak Kak Nno yMonyaHuio Ans noboro obbekTa HasHayveH
MMEHHO 3TOT YPOBEHb.

YpoBeHb A0CTYMNa K TUMaM AaHHbIX

Cirenyer ogpo0Hee 0CTaHOBUTHCS Ha ONIPEAENECHNN YPOBHS JOCTYIIA pas-
JIMYHBIX TUIIOB OOBEKTOB.

Kaxk MbI yske HEOTHOKPAaTHO TOBOPHIIH, SWift TI03BOJIsIET OTIPEIesIsaTh COO-

CTBEHHbIE€ THUIIbI JJaHHbIX. Ecym Bam Tpe6yeTc;1 YKa3aTb YPOBE€Hb JOCTYIIa
K TUITY JaHHBIX WJIN €ro 4JjieHaM, TO 3TO H€O6XOI[I/IMO caejaTb B MOMEHT
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onpeaeaeHud Trulia. HoBbwrit Tumn JIaHHBIX MOJKET OBITH UCIIOJIb30BAH TaM,
/1€ 9TO ITO3BOJILAAET €0 YPOBEHDb JOCTYIIA.

Ecymi Barir 00beKT MMeET BIOKEHHBIE 00BEKTHI (HATPUMEP, KJIACC CO CBOM-
CTBaMU ¥ METOJIaMH ), TO YPOBEHb JIOCTYTIAa POAUTEIS OTIPEAETSIET YPOBHU
JIOCTYTIA K €70 uieHaM. TakuM 06pas3oM, eCJii Bbl YKaKeTe YPOBEHb JIOCTYIIA
private, TO BCe €T0 YJIEHBI 10 YMOJYAHUIO OY/yT UMETh YPOBEHD JIOCTYTIA
private. /lsist ypoBreit goctymna public u internal yposens poctymna uie-
HOB — internal.

Paccmorpum nipumep u3 sinctunra 28.8.

JNnctunur 28.8

1 public class SomePublicClass { // public knacc

2 public var somePublicProperty = @ // public cBoicTBO
3 var someInternalProperty = © // internal cBoiicTBO

4 fileprivate func somePrivateMethod() {} // fileprivate meTop
5}

6

7 class SomeInternalClass { // internal knacc

8 var someInternalProperty = © // internal cBoiicTBO

9 private func somePrivatemethod() {} // private meTon
10 }

11

12 private class SomePrivateClass { // private knacc

13 var somePrivateProperty = © // private cBoiicTBO
14 func somePrivateMethod() {} // private meTos

15}

Bcero 6bL10 OpeIeIeHO TPH KJlacca ¢ Pa3indHbIMEI YPOBHSMU JIOCTYTIA.
W3 npumepa BUIHO, KaK BJIUSET OlpejiesieHre YPOBHS JI0CTyIa K KJIacCy
Ha JIOCTYII K ero YJIeHaM.

O6paTI/ITe BHUMaHWE, 4TO IIpKU HACJIEIOBAaHNHW YPOBEHD JIOCTYIIA ITOIKJ/IacCa
He MO’KET OBITh BBbIIIE YPOBHA POAUTETBCKOTO KJlacca.

VYpoBenb 10CcTyma K KOPTEXKY TUTIA TAHHBIX OTTPeessieTCst Hanboree cTpo-
UM THIIOM JJaHHBIX, BKJIIOUEHHBIM B KOPTeX. Tak, Hampumep, ecan Bbl
CKOMITOHY€eTe KOPTESK THIIA U3 [BYX PA3HBIX TUTIOB, O/IHH U3 KOTOPHIX OyeT
MMeThb YPOBeHb socTya internal, a gpyroii — private, TO pe3yJIBTHPYIOIIM
yYPOBHEM JlocTyTia OyieT private, TO eCTh caMbIil CTPOTHUIA.

MPUMEYAHME 3anomHuTe, 4yTo Swift He NO3BONSET ABHO YKa3aTb TWM AaHHbLIX KOpTe-
»a. OH BblUMCNSIETCS aBTOMATUYECKM.

YpoBeHb ocTymna K GyHKIUN OTIPEIEISIETCS] CAMBIM CTPOTHM YPOBHEM TH-
OB aPTYMEHTOB (DYHKITUY 1 TUIIa BO3BPAIlaeMOro 3HaueHust. PaccMorpum
nmpumep u3 auctunra 28.9.
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Jinctmur 28.9

1 func someFunction() -> (SomeInternalClass, SomePrivateClass) {
2 // Teno dyHKUUM
3}

MoskHO OBLJIO OKHUAATh, YTO YPOBEHDb A0CTyIAa QYHKIUKU OyAeT paBeH
internal, Tak kak He ykasad sBHO. Ha camoM fesie o1a (pyHKIIMS BOOOIIE He
Oy/1eT CKOMIIIMPOBAHA. DTO CBA3aHO C TEM, YTO TUII BO3BPALIAEMOr0 3Haue-
HUST — 3TO KOPTESK C YPOBHEM JiocTyTia private. [Ipm aTom Trm atoro Kopreska
OTIpe/IENISIETCS] ABTOMATUYECKH Ha OCHOBE TUTIOB JIAHHBIX, BXO/ISIIITUX B HETO.

B cBs3u ¢ TeM, uTO ypoBeHb gocTyna GYHKIUKI — private, €ro HeoOX0AUMO
yKazaTh sBHO (sucTuHT 28.10).

JNuctunr 28.10
1 private func someFunction() -> (SomeInternalClass, SomePrivateClass)

{

2 // Teno ¢yHKLMK
3}

Yo Kacaercs nepedncyieHuii, Cront o6paTuTh BHUMAHKE Ha TO, YTO Kak-
JIbIiA YJIeH TIePeYUCIIeH s [TOJIyYaeT TOT Ke YPOBEHb JIOCTYIIA, YTO YCTAHOB-
JIEH JIJIT CAMOTO TTePeurCIeHUSI.

28.4. Pa3paboTka MHTEPaKTUBHOIO NPUSIOXKEHUS

[MocTaHOBKa 3aaa4u

Y10 MOKET OBITH nHTEpecHee, YeM MHTEPAKTUBHOE TTPUJIOKEHNE, B KO-
TOPOM MOJKHO /IBUT'aTh, HI€JKATb, TOJKATb 1 T. ,ZI.? PaBpa6OTKOI';I MMEHHO
TAaKOTO ITPUJIOKEHN MbI 1 3aliMeMcsl.

[l1st peamm3aliny Mbl BO3bMEM CJICIYTOTITYTO 33/1a4y: B KBa/[PATHOM SAIIUKE
PAacIoIOKEeHbI HECKOJIBKO IIBETHBIX MIAPUKOB. [1o1b30BaTE b MOXKET TIepe-
MEeNIATh MAPUKU U CTAIIKUBATH UX JIPYT C IPYTOM.

Interactive Playgrounds, UIKit n PlaygroundSupport

Hauunag ¢ Bepcun 7.3 Xcode o6/aaeT norpsicaronmm MexaHi3MOM, Ha3bl-
BaembIM Interactive playgrounds. C ero moMoInsbio Bbl MOKETe HaKMMATh,
1lepeMeniaTh U COBEPIIATh APYTrHUe OJIe3Hble IeHCTBUS ¢ 00BEKTaAMU IPSIMO
B okHe playground-npoekra. Interactive playgrounds momoryT Bam GbICTPO
CO3/IaThb IMPOTOTUTI ITPUJIOKEHUS, TEM CaMbIM YMEHBIIINB BEPOATHOCTDH HE-
IPUATHBIX OMIUOOK B PEJUSHON BEPCUU TIPOTPAMMBbL.
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Interactive playgrounds HajieISII0T BaC PaKTUYECKU TEMHU K€ BO3MOKHO-
CTSIMHU TI0 TOCTPOEHMIO HHTEPGENCOB, UTO ¥ ITPU MOJTHOIEHHOI pa3paboTKe
npuiIoKeHuil. IMEHHO 5TOT MeXaHU3M MbI Oy/IeM HCIIOJIb30BATh IIPU Pas-
paboTKe BAIIETO MEPBOTO MPUITOKECHYISL.

B Xcode npucyrcTByeT MOAyJib, peAHa3HAYEHHBIA 151 PaboThl
¢ Interactive Playground. On nassiBaercst XCPlayground.

MPUMEYAHME PlaygroundSupport — Moaynb, o6ecrneyvBalomMin MHTEPaKTUBHOE
B3aMMozelNcTBMe nonb3oBaTens ¢ Xcode npu paboTe B playground.

Haunbonee BaXkHbIM MEXaHW3MOM AaHHOM 6MBnMoTeKM siBRseTcs knacc PlaygroundPage,
npefHa3HaYeHHbIV 4151 CO3AaHUst MHTEPAKTUBHOIO COAEPXXMMOro CTpaHu, B playground-
npoekTe. [o Bbixoga Swift 3 aTumm Bompocamu 3aHuMancs moaynb XCPlayground, HO
B Swift 3 OH 6bl1 OTMEUEH KaK YCTapeBLUMIA.

PlaygroundSupport mo3BoJisieT B3anMOIEHCTBOBATE ¢ HEKOTOPBIME 00D-
extamu. [ToaToMmy HaMm morpebyercs GpyHKIMOHAK, 06ecednBaOIINI
rpaduueckoe MocTpoeHue aTux 00beKToB. 1 TakuM (DYyHKIOHAIOM 06-
nagaet momyb UIKit.

UIKit — aTo 6ubanoreka, obecnednBaonias KJIo4eByio HHPPaCTPYKTy-
py, HEoOxoMuMYy 0 jiuist octpoenust i0S-npunoxenuii. UTKit conepsxut
OTPOMHOE KOJIMYECTBO KJIACCOB, MO3BOJISIONINX CTPOUTH BU3yaJTbHbBIE
AJIEMEHTBI, AHMMHUPOBATh UX, 06pabaTeiBaTh (HU3MUECKIE 3aKOHBI, YTIPaB-
JISITh MEXaHU3MaMU ieyat, 00pabOTKY TEKCTAa i MHOTOe-MHOTOE JIpyToe!
ITo BaskKHENIIast U COBEPIIEHHO He3aMeHuMast Oubanorexka GyHKIUII,
KOTOPYIO BBI OyjieTe UCTIOIb30BaTh MPHU PazpaboTKe KaskJA0TO MPHUIO-
JKEHUS.

Nmnoprupyem B mpoekt Balls 6ubimnorexkn PlaygroundSupport u UIKit
(smuctunr 28.11).

Jinctuur 28.11

1 import PlaygroundSupport
2 import UIKit

PazzesmiM GyHKIIMOHANBHYIO HATPY3KY pazpadaThiBaeMoil pOrpaMMBbI
MeRLy McxoaHbiMu (paitmamu. B manesn Project Navigator B mamke Source
cospaiite HOBbII (aila ¢ mmenem Balls.swift. s aToro meakHure 1mo
HA3BaHUIO TANKK IIPABOU KHOMKO# MbIiu U BeiOepuTe myHKT New File,
B pesyubrate HOBBIN (haily oToOpasuTcs B cocTaBe mamnku Sources. Bam
ocTaHeTcs Wb yKa3aTh ero ums (puc. 28.10). Becio dpyHKIImonaabHyio
HAYMHKY MbI Pa3MeCTUM B 9TOM (aiijie, B TO BpeMs KaK TJIaBHbIN (aiin
Balls 6yzer ucroib3oBaTh peayu30BaHHbII (DYHKIIMOHA.
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B = @ &

¥ [ Balls
¥ [ Sources
[ Balls.swift
[ D Resources

Puc. 28.10. Hoseblii haiin B Project Navigator

B T0J16K0 uTO CO3MaHHOM (haiise Takke uMnoprupyiirte oubaunorexy UTKit.

Knacc Balls

Bech dynrmmonan 6yaer 3akIiodeH B OHOM-EINHCTBEHHOM KJTacce, KO-
TopbIii Mbl HazoBeM Balls 1 pacriosioskum B daiise Balls.swift. Onpenennre
HOBBI KJace Balls, kak ato cienano B muctunre 28.12.

Jinctmur 28.12

1 import UIKit
2 public class Balls: UIView {

3}

B kauectBe ypoBHa mocTyna kiaacca Balls ykasan public. 9to casano
C T€M, YTO HEKOTOPbIE CBOMCTBA 1 MeTO/IbI Kiacca UTView, kotopbie OymyT
nepeonpezesensl B Balls, Takske coorserctBytor public, a kak Bbl 3Haere,
YPOBEHbB J0CTYIIa CBOWCTB U METOZIOB HE MOKET ObITh BBIIIE, YeM YPOBEHb
CaMoTo THIIA.

B cocraB noakatwouenuoit 6ubanoreku UIKit BXOAUT THII JaHHBIX
UlView, npeagHasHayeHHbIN A5 BU3yaJbHOTO oTOGpaxeHus: rpadi-
YeCKUX 9JIEMEHTOB ¥ B3aMMOJIeMCTBYs ¢ HUMU. Hampumep, Mbl MOXKeM
0T06PasuTh MPSIMOYTOJIBHY0 pabouyio obacts Tuira UIView, HaroHUB
ee IPYTUMHU TpaMIeCKUMU dIeMEeHTaMU, KaKIbli 3 KOTOPHIX TaK:Ke
OyIeT IpeACcTaBIsATh co00it OTaenb bl oK3eMiap Tuna UIView. B atom
1 OyJIET 3aKTI0UaThCS PEIIEHNE TIOCTABIEHHOI HAMU 3a/Iaui ¢ [IIapUKaMu
(puc. 28.11).

B cBsizu ¢ atum peanusyembiii knace Balls sBisercst mogkmaccom st
UlView.

VY paspabarbiBaeMOil CUCTEMbI MOKHO BbIIEJIUTD CIEAYIONUE CBOUCTBA.
1. CyrecTByeT IpsIMOYTOJIbHAs 001aCTb.

2. BHyTpu 210l 00J1aCTH PACIIONOKEHBI HECKOJIBKO [IAPUKOB.

3. Kaxaplil mapuk nMeer CBOM IBET.
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4. Tlapukm MOTyT TIepeMeIaThbCsl.

“o

[ITapukyu MOTYT B3aMMOZIEHCTBOBATD APYT C IPYTOM (YAapAThCs ).

6. Ilapwkwm MOTYT B3aMMO/ICHICTBOBATH € IPAHUIIAMU TIPSIMOYTOJIbHON
obacTn.

UlView

Puc. 28.11. CTpykTypa 0TObpaxeHuii

Braromapst myHKTY 3 BbI IIOJTy4nTe OU€Hb BASKHBIN OTIBIT B3AUMOIENCTBHS
¢ tuniom gauubix UlColor, koTopsriit mo3BoJisteT paboTaTh ¢ IIBETOBOI
MTAJTUTPO.

Mbrt 6y1eM OTPeIeNITh KOTMIECTBO MAPHKOB, epelaBasi MACCHB I[BETOB.
Kask/iplii u3 nepeiaHHbIx 1BETOB Oy/IeT YKas3biBaTh Ha ofuH mapuk. O0b-
SBWM JIBa CBONCTBA, COEPKANIUX UH(GOPMAIIAIO O T[BETAX W MIapUKax
(smuctunr 28.13).

Jinctuur 28.13

1 // cnucok uBeTOB ANA WAapUKOB

2 private var colors: [UIColor]

3 // wapwuku

4 private var balls: [UIView] = []

CBolicTBO colors — 9T0 MaccuB 3HaveHul tumna UIColor. Camu HIapuKu,
KaK Mbl TOBOPUWJIN BBIIIIE, IPEACTABIISIIOT cob6oit 9K3EMILIAPBI THUIIA UIView,
HaJIO’KEeHHBIE Ha 0TOOpakeHue sr3eMIuispa Tuma Balls, koTopsrii siBisiercst
HacJeHNKOM THIa UIView. Mbl He peasnsyeMm JIOMOJHUTENbHBIN THTT TaH-
HBIX JUJIS1 HIAPUKOB, I0TOMY YTO (hyHKIMOHAIa UIView BIIOJIHE JOCTATOYHO
JUUIS1 pellieHns OCTaBJIeHHOH 3a1aun.

Jliist mcnosib3oBaHust pa3pabaThIBAEMOT0 KJIacca HaM MOTpebyeTcst peasiu-
30BaTh MHUIMATU3ATOP (JTUCTUHT 28.14).
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Jiuctuur 28.14

1 public init(colors: [UIColor]){

2 self.colors = colors

3 super.init(frame: CGRect(x: @, y: 0, width: 400, height: 400))
4 backgroundColor = UIColor.gray

5}

Muunmanmsarop init(colors:) B KayecTBe BXOHOTO TTapaMmeTpa Mmojy-
yaeT MacCUB 3HaUeHU Tuma UIColor. B pe3yasraTe KOIUIECTBO U MTOPSIZIOK
MaprKoOB Gy/IeT 3aBUCETh UMEHHO OT MaccHBa colors.

Kiace UIView nMeeT BCTPOCHHBIN MHUTTMAIN3ATOP init(frame: ), KOTOPBIii
[103BOJISIET OILIPEIe/IUTh XapaKTePUCTUKU CO3/1aBaeMOro rpad)uyeckoro
aseMeHTa. [Ip1 ero BbI30Be 3a/1a10TCS 3HAUEHNS /11 TIOCTPOEHUST TTPSIMO-
YTOJNLHOW OCHOBBI, Ha KOTOPYIO OY/IyT HAKTAALIBATHCS MapuKi. s co3-
JAHUS TPSMOYTOJbHUKOB CIIY/KUT CIIeINaMbHbIN K1ace CGRect, KOTOPOMY
B Ka4eCTBe ITapaMeTPOB IePelafoTCsI KOOPAWHATBI JIEBOIO BEPXHETO yTJIa
¥ 3HaAYE€HUS JIJIMH CTOPOH.

CBoiicTBo backgroundColor ompeesier [BET CO31aBaeMOro 00bEKTa, OHO
HacJiegyercs oT kiaacca UIView. Kiace UIColor 1103BOJISIET HAM CO3/IaTh
MPaKTHYECKH 060N TpebyeMbrii nBeT. JIJIst 9TOT0 cymiecTByeT OOIbIIoe
KOJINYECTBO METOJIOB. B laHHOM cJiydae Mbl HCIIOJIb3YeM CBOWMCTBO gray,
KOTOPOE OTpejiesisieT cephlil 1BeT. [Ipu HeoOXOMMMOCTH CO3aHMsI TIPO-
M3BOJILHOTO IIBETA BbI MOKETE UCIIOJIH30BATh COOTBETCTBYIOIIE METO/IbI
(B 3TOM BaM ITOMOZKET OKHO aBTO/IOMOJTHEHMST ).

O6patrute BHuMaHue, uto Xcode 0To6pasuT omnoKy, cOOOIAIINLY0 00
OTCYTCTBUM UHUIMAIU3aTOpa init(coder:) (puc. 28.12).

Bor MokeTe HammcaTh KO WHUIMATU3ATOPA CAMOCTOSITENHHO (JTHC-
tuar 28.15) i no3Bosmth Xcode UCpaBuTh OMIMOKY.

O3]
1, required init?{coder aDecoder: NSCoder) {
has not been implemented”)

@ 'required' initializer "init{coder:)' must be provided by subclass of 'UlView"
Fix-it Insert *in required init?(coder aDecoder: NSCoder) {in fatalError{...

12
1%

Puc. 28.12, Owwubka, coobwatowas 06 oTcyTCTBUM MHUUManu3aTopa init(coder:)

Jinctuur 28.15

1 required public init?(coder aDecoder: NSCoder) {
2 fatalError("init(coder:) has not been implemented")

3}

Teneps nepeiizem k daiiny Balls B Project Navigator 1 cosnaamm sK3eMIuisip
kiacca Balls (suctunr 28.16).
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Jinctuur 28.16
1 1let balls = Balls(colors: [UIColor.whitel])

B kavecTBe BXOZHOTO MapaMeTpa MHAIMAIN3ATOPA MBI TIEPeIaéM MacCUB
00bexToB THIA UIColor, cogepsKalluil BCEro OJUH dJIEMEHT, KOTOPBII
omnpezesier 6esblil 1BeT. B pesysibrare B KoHCTaHTY balls Oyzer 3anucan
HK3EMILJISAP KJlacca Balls, OMUCHIBAIOIINI BCIO Pa3pabaThIBAEMYTO CHCTEMY
ETTTKOM.

MPUMEYAHMUE Xcode no3sonsieT npeobpa3oBaTb HEKOTOPbIE Pecypcbl U3 TEKCTOBO-

ro Buga B rpacduyecknii. Tak, HanpuMep, onucaHue LBeTa MOXeT 6biTb NpescTaBneHo

B BUAE BU3YyaNbHOW NanuTpbl LBETOB NPSIMO B pefakTope koaa!

[nsa atoro TpebyeTcsa nepenucaTb 06bsBIEHNE BUAA B BUAE CNELMAnbHOro nTepana:
#tcolorLiteral(red: @, green: 0, blue: 0, alpha: 1)

Mocne ero HanucaHus AaHHbIM ko 6yaeT npeobpa3oBaH K rpacduyeckoMy KBagpaTy 6e-

noro ugeta. Bbl MOxeTe BCTaBUTb kak anemeHT Maccusa colors Bmecto UIColor.white

1 CKONMpOBaTb HeobXxoaMMOoe Konm4yecTBo pas (puc. 28.13).

import PlaygroundSupport
import UIKit _
let balls = Balls(colors: [[]])

Puc. 28.13. BusyanbHoe oTobpaxkeHne pecypcos

[nsa Bbibopa HOBOro LBeTa BaM HeEOOXOAMMO LLENKHYTb MO KBaapaTy v BbibpaTb noa-
XOAALWMIA M3 NOSIBUBLLIENCS NanUTPbl. 3TO eLle OAHA M3 MOpasUTESbHLIX BO3MOXHOCTEN
cpefpl pa3paboTkn Xcode!

O6paTuTe BHMMaHMe Ha TO, YTO TaKoW MOAXOZ4 BO3MOXEH TOJbKO B dhalinax, onucbiBato-
Wmx cTpaHuubl playground. B Balls.swift Bcsi MHGopMaumsi oTobpaxaeTcs UCKYUTESNb-
HO B TEKCTOBOM BUAE.

JlobaBbre elie TpU MIPOU3BOJIBHbBIX I[BETA B MACCUB colors, IIPU 9TOM He
3a0y/IbTE PA3IETUTD UX 3ATSITHIMU.

Temeph HAIT TPOEKT TOTOB JJIsI PEABAPUTENBHOTO OTOOPAKEHHUST Ha-
mIcaHHOTO Koja. Jljis aToro mobasbre caeayiounyio cTpoky B ¢aiin Balls
(smuctunr 28.17).

JNuctunur 28.17
1 PlaygroundPage.current.liveView = balls

B [aHHOM JIMCTHHTE UCTIONBb3YeTCst (DYHKIMOHAN TOAKIIOYEHHON paHee
6ubmorexku PlaygroundSupport — kimace PlaygroundPage, KOTOPBIIA 110-
3BOJISIET BBIBECTH Ipahuueckue sjeMeHThl Ha cTpanutie playground.
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Tenepp HaxkMuTe KHOIIKY Assistant Editor, u B npasoii uactu Xcode oro-
GpasuTcst BBIBOJ 9K3eMILIsIpa Kiaacca Balls (puc. 28.14).

B saHHbBII MOMEHT OTOGPasKAETCsl TOJBKO CEPBIN MPSIMOYTOJBHUK — OH
GyJIeT TTOTIOAKKOI /7t 0TOOpaskeHns Habopa MapUKOB.

Bepuemes k daitny Balls.swift.

LK ] Murning D

B sappnns
B R QM B < h e
fvlimm import PlaygroundSupport
¥ [ e import UIKit
= B gt let balls = Ballsicolors: ([, W, W, @)

¥ [0 Arnreen
PlaygroundPage.current.liveViaw = balls
var a: String

® 0

Puc. 28.14. MNpumep paboTbl B pexxnme Assistant Editor

Xcode rmMeeT 10BOJIBHO BHYIIUTETBHOE KOJUYECTBO THITOB JAHHBIX — KAK
TOBOPUTCS, Ha BCe CIyvau KU3HU. {1 yKasaHus pazMepa IapuKoB Mbl
6yJ:LeM HCIIOJIb30BaTh TUII JAaHHBIX CGSize. Co3manuM CBOMCTBO Kiacca
Balls, omMchIBalolee BBICOTY M MUPUHY Tapuka (JquctuHr 28.18).

Jinctuur 28.18

1 // pa3mep wapukoB
2 private var ballSize: CGSize = CGSize(width: 40, height: 40)

B kavectBe aprymMeHTOB MHUIIMAIM3ATOP KJacca CGSize mosyyaeT mapa-
MeTpbI width 1 height, onpezesraroniyie MMUPUHY 1 BBICOTY.

Teneppb HamMIIEM METOJ, OTBEYAIOIIUI 32 0TOOPasKeHNe IapUKoB (JIic-
tunr 28.19).

Jiuctmur 28.19

1 func ballsvView () {
/* npousBoaum nepebop nepefaHHbIX LBETOB
UMEHHO OHMW OMpeAenanT KOAUYeCTBO WapukoB */
for (index, color) in colors.enumerated() {
/* wapuk npeactaBnseT coboii
sKk3emnnap knacca UIView */

aunhwnN
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7 let ball = UIView(frame: CGRect.zero)
8 /* ykaspiBaeMm uBeT wapuka
9 OH COOTBETCTBYeT nepedaHHOMy LBeTy */
ie ball.backgroundColor = color
11 // HaknagbiBaeM oTobpaxeHue Wwapuka Ha OToOpaxeHWe MNOANOXKM
12 addSubview(ball)
13 // BobaBnsem 3K3eMmnnAp Wapuka B MacCUB WApUKOB
14 balls.append(ball)
15 /* BblMMCNAEM OTCTyn wapuka no ocam X u Y, Kaxabli
16 nocnenywwmii wapuk AoMKeH 6biTb MpaBee W HUxe
npeapiaywero */
17 let origin = 40*index + 100
18 // oTobpaxeHue wapvka B BuAe NPAMOYrOSbHUKA
19 ball.frame = CGRect(x: origin, y: origin,
width: Int(ballSize.width), height: Int(ballSize.height))
20 // € 3aKpyrneHHbMU yraamu
21 ball.layer.cornerRadius = ball.bounds.width / 2.0
22 }
23}

[t 06paboTKY IAPUKOB MbI MCIIOJIb3yeM CBOMCTBO colors, KOTOpoe Xpa-
HUT B cebe MacCUB IepelaHHbIX 11BeToB. MeTo/ enumerated() yske 3HaKOM
HaM — OH [03BOJISIET IlepedpaTh BCe 3JIEMEHThI MACCUBA, [OJIyYast MHAEKC
1 3HAaYeHUEe KaK/[0r0 dJIeMEeHTAa.

Kak yske Heo/THOKpAaTHO TOBOPUJIOCH, TIAPUKH, KaK 1 BCS CHCTEMA TeJINKOM,
310 oTobpaskerust. Ho ecim mojyioskka — 910 9K3eMILISP TIOTOMKA KJracca
UIView, TO KaXIbIH MAPUK — 3K3eMIIIp camMoro UIView. M3HavambHO
B KauecTBe OTOOPaKEHUST Mbl UCIIOJIb3YeM KOHCTPYKIHIO CGRect.zero,
KOTOpasg COOTBETCTByeT CGRect(x: @, y: 0, width: @, height:0), TO
€CTb IPAMOYTOJIbHUKY C HYJIEBBIMI Pa3sMepaMU.

JlJ1s1 TOro 4To0bI IOAI0AKKA M LIAPUKY BBIBOIMIICH COBMECTHO, HEOOXOI1-

MO UCIOJIB30BaTh PYHKINIO addSubview(_: ), KOTOpas HAKJIA/bIBAET OJTHO
oTobpaskeHue Ha J[pyroe.

Jltst Toro 4ToOBI MIapUKKU OOGPUCOBBIBAINCH TAK e, KAK U UX MOJJIOK-
Ka, HeoOX0AUMO 00aBUTh BbI30B MeTo/ia ballsVew() B MHUIMAIN3ATOD
init(colors:) (sucrunr 28.20).

Jinctmur 28.20

1 public init(colors: [UIColor]){

2 self.colors = colors

3 super.init(frame: CGRect(x: ©, y: 0, width: 400, height: 400))
4 backgroundColor = UIColor.blueColor()

5 // BbI30B QYHKLMM OTPUCOBKM WAPUKOB

6 ballsView()

7}
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Bepuurecsh k (aitny Balls. B peskume Assistant Editor MOJKHO yBUIETb,
YTO KPOME CEPOU TOJI0KKHA OTPUCOBBIBAIOTCS YeThIPe PA3HOIIBETHBIX
mapuka. B 7aHHBIIT MOMEHT ITApUKN CTATUIHBI: BBl HE CMOYKETE C HUMU
B3aMMO/IEIICTBOBATb.

Ternepb 3aiiMeMcsi HIHTEPaKTUBHOCTBIO. HaM HEOOXOMMO peain3oBaTh BO3-
MOKHOCTb TIePeMEIeH s MAPUKOB YKa3aTeleM MBIIIH, NX CTOJKHOBEHUSI
MESKLY COOOM 1 ¢ GOPTAMU MTOJJIOKKH.

[l anuManum ABMXKeHNS UCII0JIb3YeTCs Kacc-aHuMaTop UIDynamicAni-
mator. OH M03BOJIsIET OTOOpasKaTh OOpabaTbiBaeMble APYTUMHU KJIacCaMu
COOBITHST, HATIPIIMED TTEPEMETIEHTSI.

Co3smaanm HOBOe CBOMCTBO Kiracca Balls (smctunr 28.21).

Jinctmur 28.21

1 // aHumaTop rpaduyecknux obbLEKTOB
2 private var animator: UIDynamicAnimator?

OG6paruTe BHUMaHIE, YTO aHUMATOP — 9TO OIIUOHAJL. DTO CBI3aHO C TEM,
YTO JIAaHHOE CBOIMCTBO He OYAeT UMeTh KaKoro-jnbo 3Ha4eHust K MOMEHTY
BBI30Ba POJUTEIBLCKOTO MHAIIMAIN3ATOPA super.init(frame:).

Tenepb HEOOXOAMMO MOAKIIOUUTD AHUMATOP K 0ToOpaskeHuto. st aToro
06aBUM B MHUIIMAIU3AaTOP COOTBETCTBYOMMIT Ko (nucTrHr 28.22).

Jinctuur 28.22

1 public init(colors: [UIColor]){

2 self.colors = colors

3 super.init(frame: CGRect(x: @, y: @, width: 400, height: 400))
4 backgroundColor = UIColor.blueColor()

5 // NOAKNHYAEM aHMMATOp C YKa3aHWeM Ha caMm Knacc

6 animator = UIDynamicAnimator(referenceView: self)

7 ballsView()

8 }

Cam 110 cebe aHUMATOP He POUBBOAUT KaKUX-1ubo geiictsuil. s Toro
4TOOBI OH 0TOOpasKal HEKOTOPOE M3MEHEHHE COCTOSTHIS 00BEKTOB, HE00-
XOAMMO MCITIOJIb30BAaTDh P/l JOTIOJTHUTEJ/IbHBIX KJI1aCCOB U CBA3aTh Ka)K[[bIﬁ
U3 9TUX KJIACCOB C aHUMATOPOM.

Jl71s1 B3aumoelicTBIs ToJb30Batedst ¢ rpadudecknmu anemenTamu UTKit
IIPeJIOCTaBISET HaM CIIeIMaIbHbIN Kiacc UISnapBehavior.

MPUMEYAHUE Kaxablii TMN AaHHbIX, B Ha3BaHWW KOTOPOro NpuUcyTCcTBYeT Behavior,
npegHasHaveH anst 06paboTkn HekoToporo noBeaeHus. Tak, UISnapBehavior obpabaTbi-
BaEeT NnoBeAeHue Npu nepemMeLleHu 06beKTOB OT TOUKM K TOUKeE.
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Onpenenmim HOBOe CBOICTBO THTa UISnapBehavior (uctunr 28.23).

Jinctuur 28.23

1 // 0obpaboTumk nepemeweHnin 06beKTOB
2 private var snapBehavior: UISnapBehavior?

Kiacc UISnapBehavior mo3BoJIsieT 06pabaThiBaTh KacaHust 9KpaHa yCTPOii-
ctBa (MU 1IeJYKU MbIKK ). /[t aToro B coctaB UISnapBehavior BKJIIO-
YeHbI TPU MeTOo/Ia:

O touchesBegan(_:with:)
Merto BBI3BIBaETCSI B MOMEHT KacaHWsT 9KpaHa.
O touchesMoved(_:with:)

MGTOLI Cpa6aTbIBaeT IIPpH KaKZIOM TI€EpEMENIECHNN T1aJIbIlad, YK€ KOCHYB-
HIerocd sKpaHa.

QO touchesEnded(_:with:)
MeTo BBI3BIBAECTCS IO OKOHIAHUY B3aMMOIEMCTBUS C 9KpaHOM (KOTIa
naser; yopas).

Bce meTopbl ke orpenesienbl B UISnapBehavior, I09TOMY IIPU CO3/IaHUN
COOCTBEHHOM peau3aIiy 3TUX METOI0B HEOOXOUMO UX TIEPEOTIPE/IETISITh,
TO €CThb MCII0JIb30BATh KIYEBOE CIOBO override.

Peammzyem meton touchesBegan(_:with:) (smmctuaT 28.24).

Jinctuur 28.24

1 override public func touchesBegan(_ touches: Set<UITouch>,
with event: UIEvent?) {

2 if let touch = touches.first {

3 let touchLocation = touch.location( in: self )

4 for ball in balls {

5 if (ball.frame.contains( touchLocation )) {

6 snapBehavior = UISnapBehavior(item: ball,
snapTo: touchLocation)

7 snapBehavior?.damping = 0.5

8 animator?.addBehavior(snapBehavior!)

9 }

10 }

11 }

12}

Konnexmms touches COIEPIKUT TaHHBIC 000 BCex KacaHUAX. ITO CBA3AHO
C T€M, YTO Tad-ITaHEJIb COBPEMEHHBIX YCTpOﬁCTB TOAEPKUBAECT MYJIbTU-
Ta4, TO €CTb OHOBPEMEHHOE KaCaHNE€ HECKOJIbKUMU ITa/IbIlaMU. B nauane
METO/Ia N3BJICKAIOTCA JaHHBIC O TIEPBOM 9JIEMEHTE Ha60pa touches u 1o-
MEIIAIOTCA B KOHCTAHTY touch.
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Koncranra touchLocation COIEPIKUT KOOPANHATDBI KaCaHUA OTHOCUTEJIbHO
BCEro OTO6pa>KeHI/IH.

C nomoripio Metoia ball.frame.contains () Mbl OlIpeie/isieM, BXOIST JId
KOOPAUHATHI KacaHWs B KaKoi-1100 13 mapukos. Eciu HaxoauTes cooT-
BETCTBUE, TO B CBOMCTBO snapBehavior 3aMChIBAIOTCS JAHHbBIE 00 OOBEKTE,
C KOTOPBIM IIPOUCXOIUT B3AUMOJICHICTBHE, 1 O KOOPAMHATAX, Ky/a JaHHBIN
00BEKT J0JIKEH OBITh IIEpEMENIEH.

CBoiicTBo damping omnpejiesideT IJIaBHOCTD U 3aTyXaHue IIPU IBUKEHUN
HIapuKa.

[anee, mcronp3yst meTos addBehavior(_:) aHMMAaTOpa, yKa3blBaeM, 4TO
obpabarbiBaeMoe KjaaccoMm UISnapBehavior nosejenne oObeKTa J0JKHO
OBITH aHUMIPOBAHO, TakUM 00Pa30M, Bce MIBMEHEHUST COCTOSTHUST 00BEKTA,
IPOU3BOINMbIE B CBOICTBE snapBehavior, Gy/IyT aHUMHUPOBAHBI.

[Tocne 06paboTkK KacaHus HeoOX0AUMO 00paboTaTh IepeMelleHIe alb-
1a. J{uist atoro peasmsyem Metoj1 touchesMoved (_:with:) (suctunr 28.25).

Jluctmur 28.25

1 override public func touchesMoved(_ touches: Set<UITouch>,
with event: UIEvent?) {
if let touch = touches.first {
let touchLocation = touch.location( in: self )
if let snapBehavior = snapBehavior {
snapBehavior.snapPoint = touchLocation
}

CONGOUVNANWN

}

Tak kax B cBOICTBe snapBehavior yke cOLEePKUTCA yKa3aHue Ha olipejie-
JIEHHBIH TAPHK, C KOTOPBIM MTPOUCXOIUT B3ANMO/IEHCTBIE, HET HEOOXOIH-
MOCTH IIPOXOJIUTD 110 BCEMY MAaCCHBY IIaPUKOB CHOBA. EMHCTBEHHOI 3a-
nadeit JaHHOTO MeTOo/Ia SIBJISIETCST U3MEHEeHHUe CBOMCTBA snapPoint, KoTopoe
yKa3bIBaeT Ha KOOPIMHATHI OOHEKTA.

[l 3aBepinenust 06pabOTKY TepeMeleHs OObEKTOB KacaHueM Heo6X0-
JIUMO TIEPeOIIpe/iesIuTh MeTO/| touchesEnded(_:with:) (suctunr 28.26).

Jinctuur 28.26

1 public override func touchesEnded(_ touches: Set<UITouch>,
with event: UIEvent?) {

if let snapBehavior = snapBehavior {

animator?.removeBehavior(snapBehavior)

2

3

4 }
5 snapBehavior = nil
6
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JlaHHBIN MEeTO/ CIIYKUT 71T pelieHns OJTHON OYeHb Ba’KHOM 3ajlaunl —
OUMCTKM MCII0JIb3yeMbIX pecypcoB. Ilociie Toro kak B3anumojeiicTeue
C MIAPUKOM OKOHYEHO, HEeT HeOOXOUMOCTH XPaHUTh nH(pOpMaInio 06
obpaboTunKe IOBeeHUs B snapBehavior.

MPUMEYAHUE Bo3bMuTE 3a NPUBLIYKY yAaNnsTb pecypcbl, MOMb30BaTbCA KOTOPbIMU
Bbl yXe He byaeTe. 5TO COKOHOMUT U3PSAHOE KONMYECTBO MaMATU U YMEHbLUUT BEposT-
HOCTb BO3HUKHOBEHUS OLIMGOK.

Ilepeiiaure B aiin Balls, u B oxHe Assistant Editor Bbl yBuIrTE H300paKe-
HUE YEeThIPEX MAPUKOB, HO, B OTJIMUKME OT MPEBILYIIErO pasa, Celuac Bbl
MOZKETe yKazaTesieM MBI TiepeMelaTh Jir6oit 13 mapukos (puc. 28.15)!

BR | < > | @) Timeline } @ Untitled Page.xcplaygroundpage (Timeline) | + x

Puc. 28.15. LLlapvku, pacnonoXeHHble BHYTPY MOASIOXKM

XOoTst NIapUKu U MOTYT TIePEMENIATHCS, OHU HE B3aUMO/IENCTBYIOT MEK/LY
co00ii 1 ¢ rpaHrIaMU NOIOKKH. [[J1s1 06pabOTKU TOBEEHUS IIPU CTOJIK-
HOBEHUSIX CITYKUT Kiracc UICollisionBehavior. Co3iamium HOBOE CBOMCTBO
(suctunr 28.27).

Jinctuur 28.27

1 // 06paboTyYUK CTONIKHOBEHMI
2 private var collisionBehavior: UICollisionBehavior
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Cuenyiomum maroM OyaeT pejakTUPOBaHKe HHULUaAn3aTopa (JIuc-
tunr 28.28).

Jinctmur 28.28

1 public init(colors: [UIColor]){

2 self.colors = colors

3 // co3pgaHue 3Ha4YeHuA CBOUCTBA

4 collisionBehavior = UICollisionBehavior(items: [])

5 /* yKa3aHue Ha TO, 4YTO rpaHuuUbl OTOGpaxeHUs

6 Takxe ABNAWTCA obbekTamMu B3aumodencTBua */

7 collisionBehavior.setTranslatesReferenceBoundsIntoBoundary(

with
UIEdgeInsets(top: 1, left: 1, bottom: 1, right: 1))
8 super.init(frame: CGRect(x: ©, y: 0, width: 400, height: 400))
9 backgroundColor = UIColor.grayColor()
10 animator = UIDynamicAnimator(referenceView: self)
11 /* nobaBnsem o6paboTyYMK MOBEAEHWUA MNpU CTONKHOBEHUU
12 K aHumaTopy */
13 animator?.addBehavior(collisionBehavior)
14 ballsView()
15 3}

OnnuM u3 cBolCTB Kiacca UICollisionBehavior sBisercs items. OHO
yKasblBaeT Ha Habop 0OGBEKTOB, KOTOPBIE MOTYT B3aMMOJICHCTBOBATH MEK/LY
cob6oii. B MoMeHT paboThl MHUIIMATU3AaTOPA MAPUKHU €Il He CO3/IaHbl,
MO9TOMY B Ka4ecTBEe BXOAHOTO MapaMeTpa TP CO3MaHuN 00hEeKTa THIIA
UICollisionBehavior MblI yKa3bIBaeM ITyCTOU MAacCUB.

[t Toro 4To6bI O6ECIIeYnTh B3aUMOIEHCTBIE IAPUKOB HE TOJIbKO APYT
C IPyrOM, HO U C TPaHULIAMU IIO/IJIOKKH, MBI UCIIOIb3YEM METOJ, setTran
slatesReferenceBoundsIntoBoundary(with:). OH ycTaHaBiuBaer rpa-
HUIIbI KOJJIN3UIN C BHYTPEHHUM OTCTYIIOM B 1 TIMKCEJI C KaXK/I0i CTOPOHbI
TO/ITIOKKH.

B camom komIe HeoO6XoanMo 100aBUTh 00pabOTYKK ITOBEACHUS TP KOJI-
JIM3USX AaHUMATOPY animator. JleaeTcs aTo ¢ MOMOIIBIO yiKe U3BECTHOIO
HaMm metoja addBehavior(_:).

Terneps BaM moTpedyeTcst 100aBUTh KasKIblil MIAPUK B 00PabOTUMK KOJLIN-
suit. [lsist atoro cyuiectByet Meto addItem(_:). /lo6aBuM cOOTBETCTBYIO-
Y10 CTPOKY B MeTO/] ballsView() (simctunr 28.29).

Jinctuur 28.29

1 func ballsView(){

2 for (index, color) in colors.enumerated(){
3 let ball = UIView(frame: CGRect.zero)
4 ball.backgroundColor = color
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5 addSubview(ball)

6 balls.append(ball)

7 let origin = 40*index + 100

8 ball.frame = CGRect(x: origin, y: origin, width:
Int(ballSize.width), height: Int(ballSize.height))

9 ball.layer.cornerRadius = ball.bounds.width / 2.0

10 // BobaBum wapuk B 06paboOTYUK CTONKHOBEHWU

11 collisionBehavior.addItem(ball)

12 }

13 3}

[Tosapasiistio Bac! ITO GblIA MOCTEAHSS CTPOUKA KOJIA, KOTOPYIO HE0O-
XOAMMO ObLIO HAMMCATH JJIsI PEIIeHUs TOCTaBlIeHHo 3agaun. Celiuac
BbI MOsKeTe Tiepeiitu K (aiiny Balls u B Assistant Editor mporecTupoBath
CO3/TAHHDBIH TTPOTOTHIL.

Kak BbI MoskeTe BU/IETD, IITaPUKW HEBO3MOKHO IMTEPEMECTUTDL 3a TPAHUIIDI,
a IIPHU MOTIbITKE CTOJIKHYTH MX OHU Pa3JIETal0OTCA.

UIKit u Foundation npegocraBsiser ele OrpoOMHOE KOJTMYECTBO BO3MOK-
HOCTEN TTIOMUMO PaCCMOTPEHHBIX. Tak, HAITpUMep, MOKHO CO3/IaTh IPaBU-
TAIMOHHOE, MATHUTHOE U JTI000E IPYTO€E B3aUMOJIEHCTBIE 3IEMEHTOB, CMO-
JeJIMPOBATh CUIY TSZKECTH UIIN TYPOYJIEHTHOCTD, yCTAHOBUTD [apaMeTphl
CKOPOCTH U ycKOpeHust. Bce 9T0 1 MHOTOE-MHOTOE JIPYTOe TI03BOJISIET BaM
co3JaBaTh MMOUCTUHE (DYHKIMOHATBHbBIE TIPUIOKEHNUS, KOTOPbIe 06sI3a-
TEJTbHO HAWYT OTKJIUK Y MTOJIb30BATEIEH.



YHuBepcasnbHbie
LLIAOOHBI

Yuueepcanvnvie wabnonor (generic) SIBISIOTCS OJHUM U3 MOITHEHIITHX
urctpyMentos Swift. Ha ux ocHoBe Hanmcano 60JIbIIMHCTBO OUOINOTEK.
Jlaxxe ecqii BBI HUKOT/IA CIIEITMATHHO HE WCITOJIH30BAIN YHUBEPCATHHBIE
mabJIOHbI, Ha CAMOM JieJIe Bbl B3aUMOJEHCTBOBAIN ¢ HUMH TIPAKTUIECKU
B KaK/IOM HAIMMCAHHOW MTPOTPaMMe.

YuuepcanabHbie 11abJI0HbI O3BOJIAIOT CO3ZaBaTh TMOKHe KOHCTPYKIIUN
(dyukiun, 0OBEKTHBIC TUTIBI) 6e3 MIPUBA3KNA K KOHKPETHOMY THUILY JIaHHbBIX.
Bur b onnckiBaere Tpe60BaHI/I§I 1 HQYHKIMOHATbHbIE BO3MOKHOCTH,
a Swift caMocrodTenbHO onpeessger, KAKUM THUIIAM JTaHHBIX JOCTYIIEH
pa3pa60TaHHbeI dbyuximonasn. [Ipumepom MOXKET CIYKUTD TUTT TaHHBIX
Array (MaccuB). DJeMeHTaM1 MacCuBa MOTYT BBICTYIATh 3HAUYEHUST TTPO-
M3BOJIbHBIX TUIIOB JIAHHBIX, W JIJII 3TOTO paBpa6OT‘{I/IKaM He Tpe6yeT05{
CO3/1aBaTh OT/EJIbHBIE TUITBI MACCUBOB: Array<Int>, Array<String> u T. .
[l peanmsanyy KOJIEKITNY NCTTOTb30BAH YHUBEPCATbHBIN 1rabJIoH, 110~
3BOJISIONIUN TTPU HeoOXOAMMOCTU yKasaThb Tpe6OBaHI/IH K TUIY JaHHBIX.
Tak, HarpuMep, B peann3annu Tuna Dictonary cyrmiecTByeT Tpe6OBaHI/Ie,
4yTOOBI TUII JAHHBIX KJII0Ya COOTBETCTBOBAJ poToKoJiy Hashable (ero
IpeHasHavYeH1e Mbl 06cy>KzLaJH/I panee).

29.1. YHunBepcasnbHble (yHKUNN

PaspaboraeM (DyHKIHIO, ¢ IIOMOIIbIO KOTOPOU MOKHO OMEHSTDh 3HAYEHIS
JIBYX IIE€JIOYMCIEHHBIX TepeMeHHbIX (JmcTuHT 29.1).

JNuctunr 29.1

1 func swapTwoInts( a: inout Int, b: inout Int) {
2 let temporaryA = a

3 a=>b

4 b = temporaryA

5}
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6 var firstInt = 4010
7 var secondInt = 13
8 swapTwolInts(a: &firstInt, b: &secondInt)

DyHKius swapTwoInts(a:b:) UCIIOIb3YeT CKBO3HbIE IIAPAMETPbI, YUTOOBI
06€eCTeynTh TOCTYT HETIOCPEACTBEHHO K TapaMeTpaM, MepeaBaeMbIM
B (DyHKIIMIO, a HE K UX KOIIUAM. B pesysbraTe BBIIIOJHEHUS 3HAYEHUS
B IlepeMeHHbIX firstInt 1 secondInt MEHAIOTCS MeCTaMU.

Jlannas QyHknus saBiseTcs KpaliHe 1MoJie3HON, HO OYeHb OrpaHUYeH-
HOH B CBOMX BO3MOKHOCTSIX. J[JIsT TOrO 4TOOBI TIOMEHSITh 3HAYCHUST JIBYX
MepeMeHHbIX JIPYTUX TUIIOB, IPUAETCS TUCATh OT/AEJIbHYIO0 (DYHKIIHIO:
swapTwoStrings(), swapTwoDoubles() u T. 1. Eciin 06paTuTh BHUMaHKE Ha
TO, UTO TeJia BeeX (DYHKIUIT JOJKHBI OBITh TPAKTHUYECKH ONHAKOBBIMU, TO
MBI IIPOCTO-HAIIPOCTO 3aiiMeMcst LyOIMPOBaHIEM KOZA, XOTS PAHee B KHITe
HEOJTHOKPATHO PEKOMEH/IOBAIOCH BCEMU CIIOCOOAMU 3TOTO M30ETATh.

Jlst pemenust 3aa4un ObLI0 ObI HAMHOTO yA00HEE UCIOIb30BATh YHU-
BepcaibHylo QYHKIHUIO, O3BOJISAIONLYIO NIePeaTh B KauecTBe apryMeHTa
3HAYEHs JIFOOOTO TUTIA ¢ OJHUM JIHIITH TPEOOBAHMEM: THITBI TAHHBIX 000X
APTYMEHTOB JIOJKHBI OBITH OTMHAKOBBIML.

YHI/IBepCEl]IbeIe (byHKLII/H/I 00DBSABIAIOTCA TOYHO TAK JKe, KaK 1 CTaHIapT-
HbI€, 3a OJJHUM NCKJIIOYECHHUEM: ITOCJIC UMEHHU q)yHKHI/II/I B YIJIOBBIX cKoOKax
YKa3bIBa€TCsA 3allOJTHUTEJIb UMEHU THUIla, TO €CTb JINTEPaJi, KOTOprfI Jajee
B (byHK]_[I/II/I 6y1.1€T YKa3bIBaTh Ha TUII ITAHHBIX TE€PEAAHHOTO apryMeHTa.

ITpeo6pasyem dyHKIHO swapTwoInts(a:b:) K YHUBEPCATLHOMY BULY
(smuctunr 29.2).

JincTunr 29.2

1 func swapTwoValues<T>( a: inout T, b: inout T) {
2 let temporaryA = a

3 a=>b

4 b = temporaryA

5 %

6 var firstString = "one"

7 var secondString = "two"

8 swapTwoValues(a: &firstString, b: &secondString)

B ynusepcanbHoil GyHKIIMYU 3all0JIHUTENIEM THUIIA SBJseTCs gutepal T,
KOTOPBI U TI03BOJISIET 33/1aTh TUII IAHHBIX B CITMCKE BXOJIHBIX aPIYMEHTOB
BMECTO KOHKpeTHOTO TTa (Int, String u T. 11.). IIpu aTOM onipeziensercs,
9TO @ U b TOJKHB! OBITH OJIHOTO ¥ TOTO JKe TUTIA TAHHbIX.

ODyuknus swapTwoValues(a:b:) MOXKET BBI3BIBATHCS TOUHO TaK JKe, KaK
u oripejiesienHas panee (byHKIUs swapTwoInts(a:b:).
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Wcrnonb3yemblii 3a110JIHUTENb Ha3bIBAETCS lIapaMeTpoM Tuiia. Kak Tojbko
BbI €70 OTIPE/IEJIIIIN, MOKETE IPUMEHSITH €0 JIJIsI YKa3aHUsT THIIA JII0OOTO
rapaMmeTpa Wiy 3HaueHus, BKJloyas Bo3BpaliaeMoe GpyHKIuell 3nauenue.
ITpu HEOOXOAMMOCTH MOKHO 33/IaTh HECKOJIBKO [TAPAMETPOB THIIA, BITMCAB
UX B yIJIOBBIX CKOOKAX Yepe3 3arsTyIo.

29.2. YHuBepcanbHble TUMbl

B nonossenye k yHUBEPCATbHBIM (DYHKIUSAM YHUBEPCATBHBIE TTAOIOHbI
MO3BOJIAIOT CO3/IaTh YHUBEPCAJIbHbBIE TUIIBI IAHHBIX. K yHUBEpCATbHBIM
TUTIaM OTHOCSITCSI, HAPUMeP, YIIOMSTHYThIE paHee MAaCCUBBI U CTIOBAPH.

Co3zmaauM yHUBEPCAJIbHBIN THII TaHHBIX Stack (cTek) — yrmopsiiodeHHYTo
KOJLJIEKIIUIO 3JIEMEHTOB, MOZOOHYIO MACCHBY, HO CO CTPOIUM HAaOOPOM 0~
CTYTTHBIX OIlePaITnii:

Q Metox push(_:) CIyKUT Jist JOOABICHNS 3JIEMEHTA B KOHEI[ KOJLJICK-
I,

Q MeToz pop() CIYXKUT JIJIs1 BO3BPAIIEHUS 2JIEMEHTA U3 KOHIIA KOJIJIEKITUY
C yIaJIEHWEeM ero OTTy/a.

Hukaknx WHBIX OCTYITHBIX OTIepalliil JJIsT B3aUMO/IEICTBUS CO CBOMMU

aJIEMEHTAMU CTEK He TO/IJIeP>KUBAET.

B niepByIio ouepeib CO31a/UM HEYHUBEPCAIBHYIO BEPCHIO JAHHOTO TUTIA
(smuctunT 29.3).

Jinctuur 29.3

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.removelast()

8 }

9 }

Jlauuerit Trm obecriednBaeT paboTy UCKITIOYUTETHHO CO 3HAYECHUSIME THTIA
Int. B kayecTBe XpaHUJIMIIA JIEMEHTOB UCIIOJIB3yeTcs MaccuB [Int]. Cam
TUII /LI B3aUMO/IeIICTBUA € a/leMeHTaMy KOJLJIeKIIUY IIPEJOCTaB/IsAeT HaM
06a OTMCaHHBIX paHee METOIA.

Henmocrarkom co31aHHOTO THTIA SIBJISIETCST €70 OTPAHUYEHHOCTD B OTHOIIIE-
HUY TUTIA UCTIOJIb3YEMOTO 3HaueHus. PeaindyemM yHUBEPCAIbHYIO BEPCUIO



naBa 29 ¢ YHuBepcanbHble WabnoHbI 349

THIIA, TTO3BOJIAIONIYIO paboTaTh ¢ JIOOLIMU OJHOTUITHBIMU 3JIEMEHTAMU
(smuctunr 29.4).

JNinctuur 29.4

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 }

yHI/IBepcaJIbHaH BeEpCUA OTJIMYAETCA OT HBYHHBepcaHbHOﬁ TOJIBKO TEM,
YTO BMECTO YKa3aHUA KOHKPETHOTI'O TUIIA JAHHDBIX 3a/1a€TCs 3allOJIHUTEb
NMEHHU THUIIA.

CosaBast HOBYIO KOJIIEKITUIO THITA Stack, B YIIIOBBIX CKOOKaX HEOOXOINMO
yKa3aTh THII JAHHBIX, [TOCJIE Yer0 MOKHO UCII0JIb30BATh OTIMCAHHbBIE METO-
JTBI 11T MOM(UKAIINN XpaHuaniina (uctur 29.5).

Jinctuur 29.5

1 var stackOfStrings = Stack<String>()
2 stackOfStrings.push("uno"
3  stackOfStrings.push("dos™)
4 let fromTheTop = stackOfStrings.pop()

B kosutekimio tuia Stack<String> Obuin 1006aBJIeHbI Ba SJIeMeHTa 1 yjia-
JIEH OJ[WH.

Mol MOkeM g0paboTaTh ONUCAHHBINA THII JAHHBIX TAKUM 0OpPa3oM, 4T00bI
TPH CO3/IAaHUK XPAHIJTUIIA He OBLITO HEOOXOIMMOCTH YKA3BbIBATH THTI 3JIEMEH-
ToB cteka (smuctur 29.6). Jlyig peasinsariiy aTol 3314 OTUIIEM UHUTIAA-
JII3ATOP, IPUHUMAIOIIHI B KAYECTBE BXOIHOTO APTYMEHTA MACCUB 3HAYEHHUIA.

Jinctuur 29.6

1 struct Stack<T> {

2 var items = [T]()

3 init(){}

4 init(_ elements: T...){

5 self.items = elements

6 }

7 mutating func push(_ item: T) {
8 items.append(item)

9 }

10 mutating func pop() -> T {
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11 return items.removelLast()

12 }

13}

14 var stackOfInt = Stack(1l, 2, 4, 5) Stack<Int>
15 var stackOfStrings = Stack<String>() Stack<String>

Tak Kak Mbl OOBSIBUIIN COOCTBEHHBIH WHUIUATIU3ATOP, TPUHUMAIOTIHIT
BXO/IHOW TapaMeTp, AJs COXpaHeHUsT (PYHKIIMOHATbHOCTH MPUTILIOCH
oIMcaTh TakXe IyCTOH NHUIIMATIU3ATOP.

Terepb MbI MOJKEM HE CO3/IaBaTh CTEK 0e3 yKa3aHUs TUIA HJIEMEHTOB,
a TPOCTO TiepeiaTh 3HAUEHMST B KaueCTBE BXOJIHOTO apTyMeHTa B MHIHA-
JIN3ATOP THUTIA.

29.3. OrpaHuyeHusa Tmna

Wroria 6pIBaeT moJie3Ho yKasarh OMpeie/IeHHbIE OTPAHUIEHYIST, HAKJTA/[hIBA-
eMbIe Ha TUIIbI JAHHBIX YHUBEPCAJIBHOTO absioHa. B kauecTBe mprmMepa Mbl
yoKe paccMaTpUBaIv THUII JaHHBIX Dictionary, ruie 1 Kao4a CyIlecTByeT
TpebOBaHUE: TUIT IAHHBIX JI0JIKEH COOTBETCTBOBATD IIPOTOKOJTY Hashable.

yHI/IBepCa]IbeIe N1a0IOHBI TTO3BOJISIOT HaKJ/IaZbIBATh OIIPpEeICJICHHBIC TPE-
6oBaHusd 1 OrpaHUY€HMA Ha THUIL JJaHHBIX 3HAYECHUA. Brr moxere YKa3aTb
CITUCOK THUITOB, KOTOPBIM /IOJIJKEH COOTBETCTBOBATDH TUIT 3HAYCHW . Ecou
QJIEMEHTOM 9TOTO CITMCKa ABJIAETCA ITPOTOKOJI (KOTOprfI TaKKe ABJIACTCA
THUIIOM I[aHHbIX), TO ITPOBEPAECTCA COOTBETCTBUE TUTIA 3HAYCHUA JTaHHOMY
IIPOTOKOJIY; €CJIN TUIIOM ABJISAETCA KJaCC, CTPYKTYpa WUJIH IepedYnCJaeHnsd,
TO MPOBEPAECTCA, COOTBETCTBYET JIM TUIT 3HAYCHUA TAHHOMY THUITY.

II]IH orpeaeseHnst OI‘paHI/I‘-IeHI/Iﬁ H€O6XO,ZII/IMO IepeaThb nepevycHb MMEH
TUIIOB Y€pe3 IBOETOUME TTOCJIE 3alIOJTHUTEIAA UMEHN TUIIA.

Peanmsyem yHKIINIO, TPON3BOASIILYIO TOVCK 3JIEMEHTA B MACCHBE U BO3-
BpAIAIONLYIO ero nHaekc (aucetunr 29.7).

NMPUMEYAHME [insa obecnevyeHnsi yHKLUMOHANa CPpaBHEHWsI ABYX 3HauyeHWUn B Swift
CyLLECTBYET cCreumanbHblii npoTokon Equatable. OH 0653bIBaeT NoAAEPXXMBAIOLLMIA €FO
TUN A@HHbIX peann3oBaTb (PYHKLMOHAM CPaBHEHUS ABYX 3HAYEHMWI C MOMOLLbIO onepa-
TOpOB paBeHCTBa (==) W HepaseHcTBa (!=). [Ipyrumu cioBamm, eciv TUMN AaHHbIX NoA-
[lepPXXMBAET 3TOT NPOTOKOS, TO €r0 3HAaYEHUS1 MOXHO CPaBHMBATb MeXy CO6ON.

JNuctuur 29.7

1 func findIndex<T: Equatable>(array: [T], valueToFind: T) -> Int? {
2 for (index, value) in array.enumerated() {

3 if value == valueToFind {

4 return index
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}

}

return nil
¥
var myArray = [3.14159, 0.1, 0.25]
10 let firstIndex = findIndex(array: myArray, valueToFind: ©.1) // 1
11 let secondIndex = findIndex(array: myArray, valueToFind: 31)
// nil

OV o0 NGWn

[TapameTp Tuma 3anuchIBaeTCs Kak <T: Equatable>. DTo 03HAYAET «JIIO-
6oit THII, TO/IEP;KUBAIOIINIA TTPOTOKOJ Equatable». B pesyibrare monck
B TIEPEIAHHOM MACCHBE BBITOIHSETCS 6€3 OIIIOOK, TTOCKOJIBKY TUIT IAHHBIX
Int MOJJIEP/KIBAET TPOTOKOJ Equatable, cireI0BaTeIbHO, 3HAUEHNST [TaH-
HOTO THTIA MOTYT OBITH TIPUHATH K 00paboTKe.

29.4. PaclumpeHunsa yHMBepcanbHOro Tmna

Swift mosBosIsIeT pacupsITh OINKMCaHHbIe YHUBEPCATbHbIE TUIIBL I1pu aTOoM
WMeEHA 3aTI0JIHUTEIEH, UCIIOIb30BAHHbBIE B OTIMCAHUW TUTIA, MOTYT YKa3bl-
BaThCS U B PACHIMPEHUH.

PacumipimM onucaHHbIi paHee yHUBEPCATbHBIN THIT Stack, 106aBUB B HETO
BBIYKCJISIEMOE CBOUCTBO, BO3BPAIIAIOIIEE BEPXHUIT 9JIEMEHT cTeKa He3 ero
yaasnenus (squctunr 29.8).

Jinctuur 29.8

1 extension Stack {

2 var topItem: T? {

return items.isEmpty ? nil : items[items.count — 1]

}

nhw

}

CBoiicTBO topItem 3a/1efiCTBYET 3aIIOTHUTETh IMEHN THTIA T 71T YKa3aHWUS
Tuna coiicrpa. /lannoe CBOWCTBO ABJIAETCS ONIIMOHATIOM, TaK KaK 3Ha-
JeHHe B CTeKe MOXKeT OTCYTCTBOBaTh. B aToM cirydae Bo3Bpammaercs nil.

29.5. CBg3aHHbIE TUNbI

IIpu ompesiesieHUH TPOTOKOTA OBIBAET YIOOHO NCTTOTB30BATH CBSIZAHHBIE
THUIIBI, YKa3blBaloOlllle Ha HEKOTOPDI, II0Ka HEU3BECTHBIN, THUII JaHHbIX.
CBs3aHHBIN TUT TTO3BOJISET 33/1aTh 3AIIOJTHUTEb TUTIA JaHHbBIX, KOTOPBIi
OyIeT UCTIOMB30BATHCS TIPU 3ATIOTHEHNN TPOTOKO M. DaKkTHIeCK THTT
MaHHBIX HE YKA3BIBAETCS [I0 TEX TOP, MOKA MPOTOKOJ He OYAET MPUHSAT
KaKuM-160 00beKTHBIM THTIOM. CBsA3aHHbIE TUIIBI YKAa3bIBAIOTCS C T10-
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MOII[bIO KJIIOYEBOTO CJI0Ba associatedtype, 3a KOTOPbIM CJIe/IYET UM
CBA3aHHOTI'O TUIIA.

OrnpesiesinM IPOTOKOJ Container, UCIOJIB3YIONMUN CBSI3aHHBIN THII
ItemType (;muctunr 29.9).

JIncTmur 29.9

1 protocol Container {

2 associatedtype ItemType

3 mutating func append(item: ItemType)
4 var count: Int { get }

5 subscript(i: Int) -> ItemType { get }
6 }

[IpoTtokos Container (KOHTEHHEP) MOKET OBITH 33/1€1iICTBOBAH B pa3iny-
HBIX KOJJIEKITUSX, HAIIPUMep B OMHMCAHHOM paHee THIIe KOJIJIEKITIH Stack.
B aTom ciyvae TUTT JAHHBIX, UCIIOJIb3YEMBIH B CBOMCTBAX 1 METO/IaX MPO-
TOKOJIa, 3apaHee HEeM3BECTEH.

II]IH penrenust HpO6]IeMI)I HCITIOJIb3YETCA CBSI3AHHBIN THUII ItemType, KOTO-
prfI OTIpenedaeTCA JIMUIb IIPU IIPUHATHUN ITIPOTOKOJIA TUIIOM /IaHHBIX.

[Tprmep TIPUHATHS TPOTOKOIA K UCITOJTHEHIIO TUITOM JTaHHBIX Stack Tpes-
crasJen B auctunre 29.10.

Jinctmur 29.10

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

20 mutating func append(item: T) {
21 items.append(item)

22 }

23}
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Tak kak Tun Stack Tenepn oiepskUBaeT IIPOTOKOJI Container, B HEM I10-
SIBIJIOCH TPU HOBBIX 3JIEMEHTA: CBOMCTBO, MeTOJ[ U cabckpunt. KirtoueBoe
CJI0BO typealias ykasblBaeT Ha TO, KAKOU THUII JAHHBIX SBJISETCS CBSI3aH-
HBIM B ]AHHOM OOBEKTHOM THIIC.

NMPUMEYAHUE O6paTnTe BHMMaHWE Ha TO, YTO MpWU ONMCaHUM MPOTOKOSA UCMOSb3Y-
eTcsa K/IIoYeBoe C10Bo associatedtype, a npy onncaHum CTpykTypbl — typealias.

Tak kak 3amoJHUTENb UMEHHU UCIO0Jb30BaH B KayeCcTBe TUIA apTyMeHTa
item cBolicTBa append 1 BO3BpallaeMoro sHaueHus cabckpumnra, Swift
MOJKET CAMOCTOATEIIBHO OIIPE/ICIUTD, YTO 3aIIOJTHUTENDb T YKa3bIBaeT Ha THUII
ItemType, COOTBETCTBYIOIIUH TUITY JAaHHBIX B IIPOTOKOJIEe Container. [Ipn
HTOM YKa3bIBaTh KJIIOUYEBOE CIIOBO associatedtype He 00513aTE/IbHO: €CITU
BbI €0 YIaJIMTe, TO TUII IPOAOJIKUT paboTaTh 6e3 OIuboK.



O6paboTka owmnboK

O6paboTka omubOOK MOpa3yMeBaeT pearnpoBaHie Ha BO3HUKAIOIIIE
B IIPOLIECCE BBIIOJHEHUs IPorpaMmbl oninOku. Hekotopble onepanuu He
MOTYT rapaHTHPOBaTh KOPPEKTHOE BHIIOJHEHNE BCAEACTBIE BOSHUKAIO-
KX 06CTOATEILCTB. B 9TOM cilydae 04eHb Ba)KHO OIPEAETUTD IPUUUHY
BO3HUKHOBEHUS OMIMOKU 1 IIPABUIBLHO 00paboTaTh ee, YTOObI He BbI3BATh
BHE3AIHOI0 3aBEPIIEHNs BCE IPOrPaMMBbl.

B xauectBe nprMepa MOKHO TPUBECTH 3aTCch nHopMaliuu B daiir. [Ipu
MOMBITKE AOCTYTA (Gaiil MOXKeT He CYIIeCTBOBATDh NN y TIOJIb30BaTENS
MOTYT OTCYTCTBOBATh TIpaBa JAOCTYTIA [IJIsI 3aTIHICH B HETO.

OrmmunTenbHble 0COOEHHOCTH CI/ITya]_[I/Iﬁ MOTYT IIOMOYb ITpOrpaMMe CaMO-
CTOATEJIbHO pellaTb BOSHUKaIoMe HpO6JI€MbI.

30.1. BoibpacbiBaHve owmnbok

B Swift qy1s1 cospanust epeds BO3MOKHBIX OLIMOOK CIIy KaT Iepedncie-
HUISI, T/l KasKIBIH YJIeH TIePeunCIeHNsT COOTBETCTBYET OT/AE/bHOI OlTiOKe.
CamMo 1epeyncieHne Ipyu 9TOM JOJKHO IOAAEPKUBATh IPOTOKOJI Error,
KOTOPBIH, XOTSI U SABJISIETCA MIYCThIM, COOOIIAET O TOM, YTO JaHHbBIH 00b-
eKTHBIN TUII COJEPIKUT BAPUAHTHI OIMOOK.

He cTout co3maBaThb 01HO Ilepednc/ieHre Ha Bee caydyan sKu3uu. [pynmnu-
pyiiTe BO3MOKHbBIE OMIMOKH 110 UX CMBICJTY B Pa3JIMUHbIX TIEPEUNCITCHUSX.

B caepyiomiem npumepe oObsABISETCS TUITL JAHHBIX, KOTOPbII OIMChIBAET
oubKu B paboTe TOProBoro aBroMata 1o npozgasxe eapl (jmmcrunr 30.1).

JNuctunr 30.1
1 enum VendingMachineError: Error {

2 case InvalidSelection

3 case InsufficientFunds(coinsNeeded: Int)
4 case OutOfStock

5}
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Kaskiplil U3 4IeHOB IIePeUrCIeHNs YKasblBaeT Ha OTAEIbHbBII THUIT OIIMOKHM:
O HenpaBUJIbHBII BHIOOP;

O HexBaTKa CPEJCTB;

O OTCYTCTBHE BHIOPAHHOTO TOBaAPA.

Ommbka 1Mo3BOJISIET MOKA3aTh, YTO TPOU30IIA KAKasi-TO HeCTAHAAPTHAS
CUTyaIus u 0OLITHOE BBHITIOTHEHVE TIPOTPAMMBI He MOJKET MTPOTOIKATHCS.
ITportiecc TOSTBIEHNST OTMTHOKN HA3BIBAETCS 8biOPAcHIGanuem owudxy. JIs
TOTO YTOOBI BHIOPOCUTH OMMOKY, HEOGXOIMMO BOCIOTB30BATLCS OTepa-
TopoM throw. Tak, cexyioniit Ko MPH TOTBITKE COBEPITUTD MOKYTIKY
BBIOpACKIBAET OIMMUOKY 0 HepocTaTke st MoHeT (simctusr 30.2).

Nuctunr 30.2
1 throw VendingMachineError.InsufficientFunds(coinsNeeded: 5)

30.2. ObpaboTka owmnbok

Cam 1o cebe BBIOPOC OIMUOKN He MPUHOCHUT KaKUX-JTHG0 pe3ynbratoB. Bbi-
GPOIIEHHYO ONTHOKY HEOOXOANMO MEPEXBATUTH U KOPPEKTHO 00paboTAaTh.
B Swift cymectByer yersipe criocoba 06paboTKH OMUGOK:

QO nepenada ommOKy;

Q ob6paboTka ommbKu onepatopoM do-catch;
QO npeobGpasoBaHue OMUOKK B OMITHOHA;

QO s3amper Ha BEIOPOC OMHOKH.

Ecan IIpU BbI3OBE KaKoii-1160 (bYHKLlI/II/I M MeToZa Bbl 3HaeTe, YTO OH
MOJKET BI)I6pOCI/ITI) OH_II/I6Ky, TO HGO6XOLII/IMO Tepe/l BbI3OBOM yKa3bIBaTb
KJII0YEeBOE CJIOBO try.

Terneps pasbepeM Kaskablid 13 cIIocoO0B 00pabOTKH ONMIHOOK.

MNepenayva owmnbKM

IIpu nepegave omuOky 610K Koga ((pyHKLUA, METO I MHULIUAII3ATOD),
CTaBIINN UCTOYHUKOM OIMUOKH, CAMOCTOATENLHO He 0OpabaThiBaceT ee,
a Tiepe/iaeT BBIIIE B KOJI, KOTOPbII BBI3BAJI JIAHHBII OJIOK KOJIA.

Jlist Toro 4TO6BI yKa3aTh GJIOKY KOfla, YTO OH OJIKEH MepeaaBaTh BO3-
HUKAIONHE B HEM OTMTHOKH, B PEATH3ANNH TAHHOTO GI0Ka MOCTe CITICKA
apaMeTPOB YKa3bIBaeTCs KII0UeBOe CI0BO throws.

B smctutre 30.3 npuseeH npuMep o0bsBICHUS ABYX (DYHKIMNA, KOTOPbIE
[epeIaioT BOSHUKAIOIIME B HUX OIMUOKHU BBIIIIE.
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JNiuctuur 30.3

1 func anotherFunc() throws {
2 // Teno ¢yHKUMK
var value = try someFunc()
//
}
func someFunc() throws -> String{
// Teno ¢yHKUMK
try anotherFunc()
/] ...

WooNGOUBANW

10 }
11  try someFunc()

Oyukiust someFunc () BO3BpalllaeT 3HaUEHKE THIIA String, HOATOMY KJIIO-
YyeBoe CJI0BO throws yKa3blBaeTCs 1epejl TUIIOM BO3BPAIIAeMOT0 3HAYCHUS.

DyukIius anotherFunc() B CBOEM TeJle CAMOCTOSITEIbHO He BhIOpachiBaeT
oInOKM, OHA MOZKET JIMIIb [IePeXBATUTh OLIOKY, BBIOPOIIEHHYIO (DYHKIIM-
eit anotherFunc(). [ljist TOro 4ToObl IepexBaTUTh OLIKOKY, BHIOPOILEHHYIO
BHYTpPU 0JI0Ka KOJa, HEOOXOIMMO OCYILECTBJIATH BBI30OB € IOMOIIBIO YIIO-
MSIHYTOTO paHee oriepatopa try. biarogaps emy ¢ynkiius anotherFunc()
CMOKET OTpearrpoBaTh Ha BOSHUKILYIO OLIMOKY TaK, OyATO OHa cama sIBJIsi-
eTcs ee UICTOUHUKOM. A TaK Kak 9Ta (DyHKIIMS TakKe TOMeUeHa KII0YeBbIM
CJI0BOM throws, OHa IIPOCTO IIePeAACT OIIMOKY B BbI3BABIIMIL €€ KO,

Ecau dyHkImg He momMeyeHa KJIIOUEBLIM CJIOBOM throw, TO BCe BOZHMKA-
T0TIe BHYTPH Hee OMMOKY OHa T0JKHA 00pabaThiBaTh CAMOCTOSITETHHO.

Paccmorpum nipumep u3 siuctunra 30.4.

JNuctuur 30.4

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: 1@, count: 4),

9 "Pretzels": Item(price: 7, count: 11)

10 ]

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
18 }
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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 -= 1

27 inventory[name] = item

28 dispenseSnack(snack: name)

29 }

30 }

CrpykTypa Item ONMCHIBAET OJHO HAMMEHOBAHWE MPOAYKTA U3 arTiapaTa
110 IIPOJIasKe €JIbl. Kinacc VendingMachine onuchiBaer HEeIIOCPeICTBEH-
HO caM amnmapat. ETo cBOMCTBO inventory SBJISETCS CJIOBapeM, Conep-
JKamuM MHGOPMAIUI0 O HAJTUYUK OTpe/leieHHbIX ToBapoB. CBOWCTBO
coinsDeposited yKa3bpIiBaeT Ha KOJINYECTBO BHECEHHBIX B arliapaT MOHET.
Metoj dispenseSnack(snack:) coob1aeT o TOM, 4YTO allllapatr BbIJAeT
Hekuii ToBap. MeTos vend (itemNamed: ) HEMOCPEICTBEHHO 0OCIYKUBAET
ITIOKYIIKY TOBapa yepes amrapar.

[Ipum onrpeiesIeHHBIX YCA0BUSX (3aITPOIIEHHBIN TOBAP HEAOCTYIIEH, ero HeT
B HAIMYMU WM KOJNYECTBA BHECEHHBIX MOHET HEIOCTATOYHO /17151 TIOKYII-
K1) MeTOZl vend (itemNamed:) MOKeT BBIOPOCHUTE OIMIMOKY, COOTBETCTBY-
I01ILYI0 TlepedncieHuIo VendingMachineError. Cama peasiusalus MeTo/1a
HCIIOJIb3YeT ollepaTop guard JJIs peansaliny IpeKIeBPeMEeHHOTO BbIX0/1a
¢ IOMOIIIBIO oniepaTopa throw. Oneparop throw MrHOBEHHO U3MEHSET X0/
PaboThI IPOrPaMMBbl, B PE3YJIbTe BLIOPAHHBIIA IPOLYKT MOKET ObITh KYILIEH
TOJIBKO B TOM CJIy4ae, eCJId BCe YCJIOBUS NOKYIIKHU BBITOJIHAIIOTCS.

Tak kak MeTon vend(itemNamed:) mepenaeT Bce BO3HUKAIONIUE B HEM
OIMMOKY BBI3BIBAIOIIEMY €T0 KOJY, TO HEOOXOAMMO BBIITOJHUTD JajIbHEl-
11y 06paboTKy OmmOOK ¢ HOMOIIBIO OIlepaTopa try miu do-catch.

PeammzyeM (pyHKITIIO, KOTOpasi B aBTOMATHUECKOM PESKUME MBITACTCS TIPH-
obpecTi Kakoii-mbo Tosap (mucrunr 30.5). B maHHOM IpuMepe cioBapb
favoriteSnacks CONEPKUT yKa3aTesb Ha JIOOUMOe OJII0I0 KaKIOTO 13
TPEeX YeJIOBEK.

JNuctuur 30.5

1 let favoriteSnacks = [
2 "Alice": "Chips",

3 "Bob": "Licorice",
4 "Eve": "Pretzels",
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func buyFavoriteSnack(person: String, vendingMachine:
VendingMachine) throws {

7 let snackName = favoriteSnacks[person] ?? "Candy Bar"
8 try vendingMachine.vend(itemNamed: snackName)

9}

Cama ¢ynkius buyFavoriteSnack(person:vendingMachine:) He MOXeT
BbI6p0CI/ITb 01H1/161<y, HO TaK KaK OHa BBI3bIBaeT MeTOJ vend (itemNamed: ),
JUIS Tiepeadr oMmuOKY BhIle HEOOXOUMO HCIIOIb30BaTh OIlePATOPBI
throws u try.

(o))

OnepaTtop do-catch

Bri6poc u nepeaya ommbOK BBEPX B KOHIIE KOHIOB J0JKHA BECTH K X
06paboTke TakuM 00pasoM, UTOObI 9TO IIPUHECIO ONIPEAETIEHHYIO HOJIb3Y
[0JIb30BaTe N0 U paspaborurky. [lJist 9TOT0 BbI MOXKETE 3a/1eiiCTBOBATD
oreparop do-catch.

CUHTAKCUC
do {
try umaBbi3biBaemorobsioka
} catch wabnoHl {
// kog...
} catch wabnoH2 {
// kog...
}

Onepatop coaepxuT 650k do v npounsBosibHoe konnyecTBo 6n1okoB catch. B 6noke do
[IO/KEH COAEPXKATbCA BbI30B (DYHKLMM MM METOAA, KOTOPbIE MOryT BbIGPOCUTL OLUMOKY.
BbI30B OCYLLECTBNAETCS C MOMOLLbIO onepaTopa try.

Ecnu B pesynbTaTe Bbi30Ba 6bl1a BbiGpoLUeHa oLnbKka, To AaHHas olnbKa CpaBHUBAETCS
c wabnoHamu B 6nokax catch. Eciv B 0AHOM M3 HUX HaAEHO COBMaAeHUe, TO BbIMNOHS-
eTcsl koA U3 AaHHOro 6s10Ka.

Bbl MOXeTe MCMob30BaTh KtoYeBOe CI0BO Where B LwiabnoHax YCJ'IOBVII\/‘I.

Bnok catch MoXxxHO 3azeicTBOBaTHL 6€3 yKkazaHus wabnoHa. B 3ToM criyyae faHHbIl 610K
COOTBETCTBYET /t060oI ownbke, a cama owwnbka byAeT HaxoAUTbCS B JOKanbHOW nepe-
MEHHOW error.

HMcnonbayeM ormepaTop do-catch, 4ToObI epexBaTUTh 1 00padoTaTh BO3-
Mozkable omOku (Jmcrunr 30.6).

JNuctuur 30.6

1 var vendingMachine = VendingMachine()
2 vendingMachine.coinsDeposited = 8
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3 do {

4 try buyFavoriteSnack(person: "Alice", vendingMachine:
vendingMachine)

5 '} catch VendingMachineError.InvalidSelection {

6 print("Invalid Selection.")

7 } catch VendingMachineError.OutOfStock {

8 print("Out of Stock.™)

9 } catch VendingMachineError.InsufficientFunds(let coinsNeeded) {

10 print("HegocTaTouHo cpeacTB. loxanyiicTa, BHecuTe ewe \
(coinsNeeded) moHeT(bl).")
11 '}
12 // BbiBOAMT "HepocTaTo4YHO cpeAcTB. [oxanyicTa, BHecuTe ele
2 moHeT(bl)."

B npuBenennom npumepe pyHkims buyFavoriteSnack(person:vendingMa
chine:) Boi3biBaetcs B 610ke do. ITOCKOMBKY BHECEHHO CYMMBI MOHET He
XBaTaET JIJIs MOKYTKY JIOOUMOT CIIafiocTH oKyTiaTeist Alice, Bo3Bparia-
ercs omubKa U BBIBOAUTCST COOTBETCTBYIONIEE ATOH o1bKe coobiieHue.

MNpeobpa3oBaHmne oWnbKM B ONuUMOHan

[l npeobpasoBaHys BLIOPOIIEHHOM OMIMOKU B OIIIMOHAILHOE 3HAYEHUE
UCIIOJIb3YETCsI OllepaTop try, a TouHee, ero opma try?. Eciu B aToM
cjydae BbI6paCbIBa€TC$I OH_H/I6KH, TO 3HaY€HME BbIPpAKEHMA BbIYNCJIACTCA
Kak nil.

Pacemorpum ipumep u3 simctunra 30.7.

Nuctunr 30.7

1 func someThrowingFunction() throws -> Int {
2 //

3}

4 let x = try? someThrowingFunction()

Ecin ¢ynkumsa someThrowingFunction() BEIOPOCUT OMIUOKY, TO B KOH-
CTaHTE X OKaKeTC 3HaueHue nil.

3anpeT Ha BbI6poC oWwWnbKn

B HEKOTOPHIX CUTYALMsIX MOKHO OBITh YBEPEHHBIM, UTO OJIOK KOJa BO
BpeMs MCIIOJHEeHUs He BEIOpocuT omuOKy. B aTOM ciydae meobxoaumo
UCI0JIb30BaTh OnepaTop try!, KOTOPbIH coO0OIIaeT 0 TOM, YTO JaHHBINA
6JIOK TapaHTUPOBAHHO He BBIOPOCUT OLIMOKY, — 9TO 3allpellaeT epeaady
OIIMOKHY B IIEJIOM.

Paccmotpum ipumep us suctuara 30.8.
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Jinctuur 30.8
1 let photo = try! loadImage("./Resources/John Appleseed.jpg")

Oynknus loadImage(_:) MPOM3BOAUT 3arPy3Ky JOKAJIBHOTO H300paske-
HIIS, 4 B CIy4ae ero OTCYTCTBU BbIOpachiBaeT omunoKy. Tak Kak yKasaHHOEe
B Hell n300paKeHe SIBJSIETCS YACTHIO Pa3padaThIBAEMOIT BaMU ITPOTPAMMBI
Y rapaHTUPOBAHHO HAXOAUTCS 110 YKAa3aHHOMY a/Ipecy, € IIOMOIIIbIO olepa-
Topa try! 1e1ecoo0pasHo OTK/IIOYUTh PEKUM MEpeIadl OINOKHI.

By/pre BHUMATEIBHBI: €CJIN TIPY 3aIpeTe nepegadyn omubKr 60K Kojia Bee
Ke BLIOPOCHUT ee, TO Ballia TTPOTPaMMa IKCTPEHHO 3aBEPIITHTCST.

30.3. OTNIOXKEHHbIE AeNCTBUSA NO OUUCTKE

Swift mosBossteT onpenenuTs GI0K KOfIa, KOTOPBIH GYIeT BLITOTHEH JIUTITH
10 3aBepIIEHUH BBITOJIHEHUS TeKylell yacTu nporpaMmsl. [lus aToro
CIYKUT orreparop defer, KOTOPBIH COMEPKUT HAGOP OTIOKEHHBIX BbIPA-
xkernit. C ero TOMOIIBIO BB MOXKETE BBITIOJHUTH HEOOXOANMYIO OUMCTKY
He3aBUCUMO OT TOTO, KaK [TPOM30I/IeT BBIXO/ 13 JAHHON 4aCTU MIPOrPaMMBbL.

OtJ/10KeHHbIe AeliCTBHA BBIIOAHIIOTCS B 0OpAaTHOM IOPSAKE, TO €CTh
BHAuaJie BBIOJHSIETCST OJIOK TIOCJAeIHETo orieparopa defer, 3aTeM mpej-
MIOCJIE/THETO U T. [I.

PaccMoTpuM mpuMep MCIIOJb30BaHUs 0JIOKA OTIOXKEHHBIX JeiCTBUI
(smuctunr 30.9).

Jinctuur 30.9
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 // paboTa c daiinom.

9 ¥

10 }

11}

B panHoMm npuMepe omepaTop defer mpocTo obecriednBaeT 3aKphITHE OT-
KPBITOTO paHee (aiia.



HeTpuBuanbHoe
NCNosib30BaHUE
onepaTopos

Patiee BbI yske TTO3HAKOMUJIMCH C OOJIBITMM KOJIUYECTBOM OIIEPATOPOB,
KOTOpBIe TTpeocTaBsieT Swift. OmHako BOZMOKHA CUTYAINs, B KOTOPOIt
JUIST BAIITX COOCTBEHHBIX OOBEKTHBIX THUTIOB TAHHBIX 9TH OMEPATOPBI OKa-
JKyTest GectiosiesHbpIMU. B TakoM cirydae Bam noTpeGyeTcst CaMOCTOATEHO
CO3/1aTh CBOU peaU3allui CTaHJapTHBIX OLIePATOPOB UK IIOJTHOCTHIO
HOBBIE OTIEPATOPBHI.

31.1. OnepaTtopHble MyHKLUNN

C 1oMoIIbIO OTIEPATOPHBIX (BYHKIMIT BbI MOXKETe 00€CTIeUYnTh B3auMO-
neiicrBue coOCTBEHHBIX 00BEKTHBIX THUIIOB MOCPEACTBOM CTaHAAPTHBIX
oreparopoB Swift.

[TpeamomoKum, 9To BB pa3zpaboTain CTPYKTYPY, OTUCHIBAIOIYIO BEKTOP
Ha 1tockoctu (suctunr 31.1).

JNiuctmur 31.1

1 struct Vector2D {
2 var x = 0.0, y = 0.0

3}

CoiicTBa x 1 y 1TOKa3bIBAIOT KOOPAMHATHI KOHEYHOI TOUKHU BekTopa. Ha-
yajbHas TOYKa HaxoauTcs Jibo B Touke ¢ koopaunatamu (0, 0), mbo

B KOHEUHOI TOYKE MPEILIIYTIET0 BEKTOPA.

Ecan mepen BaMu BO3HUKHET 3ajlaua CJIOKUTD /[BA BEKTOPA, TO TIPOIIE
BCETO BOCTIOJIB30BATLCS OTIEPATOPHON (HYHKITHEN U CO3aTh COOCTBEHHYIO
peasu3aluio onepaTopa cjaoKenus (+), Kak 1MokazaHo B juctunre 31.2.
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Jiuctuur 31.2

func + (left: Vector2D, right: Vector2D) -> Vector2D {
return Vector2D(x: left.x + right.x, y: left.y + right.y)

}

let vector = Vector2D(x: 3.0, y: 1.0)

let anotherVector = Vector2D(x: 2.0, y: 4.0)

let combinedVector = vector + anotherVector

AUV hANWNR

S,ZIE‘CI) OoIepaTopHasia (byHKHI/I}I oripeaesieHa ¢ UMEHEM, COOTBETCTBYIOIITUM
oneparopy CJA0KEHUA. Tak kax OIIEPATOP CJOKEHUA ABJIACTCA 6I/IHaprIM,
OH JOJIKEH NPUHUMATD IBa 3a/laHHbIX 3HAYEHMA 1 BO3BPAIllaThb PE3yJabTaT
CJIOJKEHUA.

Curyanust, KOrjia HECKOJIbKO 0O0BEKTOB UMEIOT OJHO ¥ TO Ke uMst, B Swift
HOCUT UM nepezpy3ku. C TaHHBIM TIOHATHEM MBI y3Ke HeOJHOKPATHO 3Ha-
KOMMJIMCH B XOJIe YTeHUsI KHUTH.

MNpedunKcHbIe M NOCTHUKCHBIE OnepaTopb!

OrepaTop CI0KeHUs ABJsieTCst GUHAPHBIM MH(MUKCHBIM, TO €CTh OH CTa-
BUTCS MEXAY NBYyMs orepanzamu. [lomrnMo MHOWKCHBIX OIIepaTopoB,
B Swift cymecTByioT npedukcHbie (MIPEAIIECTBYIOT ONEPAHIY) U TOCT-
(pukcHbIE (CaeyIOT 32 OIIepaHIOM ) OTIEPATOPHI.

Jliist meperpysKu peUKCHOTO MU TOCT(HUKCHOTO OllepaTtopa mnepes 06b-
SIBJIEHUEM OTIEPaTOPHON (DYHKI[MU HEOOXOUMO YKa3aTh MOIU(MUKATOD
prefix uan postfix COOTBETCTBEHHO.

Peanusyem mpedukcHbIil olepaTop YHAPHOTO MUHYCA JIJIsSI CTPYKTYPBI
Vector2D (smuctunr 31.3).

Nuctunr 31.3

1 prefix func - (vector: Vector2D) -> Vector2D {

2 return Vector2D(x: -vector.x, y: -vector.y)

3}

4 let positive = Vector2D(x: 3.0, y: 4.0)

5 let negative = -positive // negative — sk3emnnap Vector2D

CO 3HayeHuamn (-3.0, -4.0)

Bnaromaps cospanuio onepaTopHOl (YHKIMK MBI MOXKEM MCIIOTH30BATh
YHAPHBII MUHYC 1 TOTO, YTOOBI PA3BEPHYTH BEKTOP OTHOCUTEIBHO Ha-
yajia KOOPANUHAT.

CocTaBHOW onepaTop NpUcBanBaHUs

B cocraBubBIX omepaTopax mpUcBaMBaHUS OMEpaToOp MpHUCBanBaHUs (+)
KOMOUHUPYETCsI € APYTUM oriepatopoM. J[Jist eperpysku cocTaBHbBIX
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0I1epaTOPOB B OIIEPaTOPHOU (HYHKIIMM 1IepPBbIil NlepeiaBacMblil apryMeHT
HEOOXOIUMO C/IeJIaTh CKBO3HBIM (inout), Tak KaK UMEHHO €ro 3HauYeHIe
GyIeT MEHSITBCS B XOJI€ BBITTOJHEHUST (DYHKITHL.

B mactunre 31.4 nmpuBenen nmpuMep peasns3aliiy COCTABHOTO OllepaTopa
IPUCBAMBAHUS-CIOKEHUS JIJIST 9K3EMILIIPOB THIIA Vector2D.

Jinctuur 31.4

1 func += ( left: inout 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: 4.0)

6 original += vectorToAdd

7 // original Tenepb umeeT 3Ha4veHus (4.0, 6.0)

Tax xax omepaTop Ca0KeHMS OBLT 0OBABICH panee, BaM HET HY K/IbI peasn-
30BbIBATh €ro B TeJjle JaHHOI (byHKuI/H/I. Br1 Moxkere IIPOCTO CJIOKUTD /1BA
3HauyeHund tuia Vector2D.

OG6parure BHUMaHUE, YTO IEPBBII BXOJAHOU apryMeHT (DYHKIIUHU SBJISIETCST
CKBO3HBIM.

OnepaTtop 3KBMBANEHTHOCTU

[Tosb3oBaTENbCKIE OOBEKTHBIE TUITBI HE COEPKAT BCTPOEHHOMN peasinsa-
I[[I1 OTlepaToOpa IKBUBAJEHTHOCTH, TI03TOMY YTOOBI CPABHUTD J[BA 9K3EM-
TSI, HEOOXOANMO TIEPETPY3UTH MAHHbII OMEpaTop ¢ TTOMOIILIO OTepa-
TOPHON (DYHKITUH.

B ciienyioriiem npumepe mpuBeziela peain3aius onepaTopa SKBUBAIEHT-
HOCTH U OTlepaTtopa HeakBuBajeHTHocTr (auctur 31.5).

JNiuctmur 31.5

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)

8 let anotherTwoThree = Vector2D(x: 2.0, y: 3.0)

9 if twoThree == anotherTwoThree {

10 print("3Tu gBa BeKkTOpa 3KBUBANEHTHbI. ")

11}

12 // BbiBOAMT "ITWU ABa BeKTOpa SKBUBAJIEHTHbI."
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B oneparopHoii hyHKIIMK == MBI PeajiM3yeM BCIO JIOTUKY CPaBHEHU JABYX
9K3eMILIIPOB THIIA Vector2D. Tak kak fanHag GyHKIMA Bo3BpaliaeT false
B CIy4ae HEOKBUBAJIEHTHOCTH OIEPATOPOB, MBI MOJKEM HCIIOIL30BAThL €€
BHYTPHU COOCTBEHHON peain3aiiii oreparopa He9KBUBAIEHTHOCTH.

31.2. lNonb3oBaTenbckMe onepaTopsbl

B jromosinenne K craHIapTHBIM OTiepaTopaMm si3bika Swift Bbr MozkeTe orrpe-
nesisith cobctBeHHbie. COOCTBEHHBIE OMEPATOPDI OOBSIBISIOTCS € TIOMOIIBIO
KJII0YEBOTO CJIOBA operator M MOANMUKATOPOB prefix, infix u postfix,
npUYeM BHaYajIe HeoOX0AMMO 0OBABUTH HOBBIN OTIEPATOP, a YKe MOTOM
3aJ1aBaTh €r0 HOBYIO Peajin3alliio B BUJIE ONEPATOPHON (DYHKIIUN.

B crexytomem npuMepe pearn3yeTcst HOBBIH OIepaTop +++, KOTOPBII CKIIa-
JIbIBAET DK3EMILISAP THIIa Vector2D caM ¢ coboil (siuctunr 31.6).

Jnuctuur 31.6

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 umeeT 3HayeHus (2.0, 8.0)

16 // afterDoubling Takxe umeeT 3HayeHusa (2.0, 8.0)



HACTb V

OcHoBbI pa3paboTku
NPUIOXKEHNN

Mo3aan OrpoMHOE KONIMYECTBO MPOMAEHHOr0 MaTepuana. M He Tak BaxHoO,
MOMHUTE NN Bbl KaXXAYyt0 U3 ONMUCaHHbIX d)YHKLl,VIOHaﬂbeIX BO3MOXHOCTEN WK
HET, TaK Kak B npouecce pa3paboTKu NPUIOXKEHUI Bbl CAMOCTOSITENBHO byaeTe
BO3BpaLLaTbCs K MaTepuany, NoBTopsist U 3akpennss ero. Co BpeMeHeM, npu
onpeaeneHHoM yrnopcTee, Bbl byaeTe 4yBCTBOBaTb cebs B cpeae pa3paboTku
Ha Swift kak pbiba B Boae.

PaHee Bbl y)ke CO34anu CBOE NEPBOE MPUIOXKEHUE, UCMO/b30BaB ANS 3TOro
cpeany Xcode Playground. Ho nonHoueHHble npunoxenusa ans iOS n macOS
CO3Aat0TCs B MHOW paboyeit 06/1acTU, XOTS U CUITBHO MOXOXEN Ha «MECOYHMULIY.
B 37Ol YacTu Bbl MO3HAKOMUTECH C HEKOTOPbIMM OCHOBaMM CO3AaHMsS MPUIo-
YEHWI, BKItOYasi pa3paboTKy Mosib30BaTENbCKOro MHTepdeinca. 3To NOCIyXUT
TOYKOM K AaaneVlmemy CaMOCTOATENbHOMY U3YYEHUIO MaTepuana.

naBa 32. HoBoe 3HakoMCTBO ¢ Xcode

naea 33. MNepsoe npunoxeHne ans macOS

naBa 34. KoHconbHas urpa «OTragai uncno»

naea 35. BeegeHvie B MOHUIbHYO pa3paboTky

Inasa 36. MaTTepHbl NPOEKTUPOBaHUS Npy pa3paboTke B Xcode



HoBOe 3HAaKOMCTBO
c Xcode

ITportecc o6ydeHus paspadboTke npuiioskernii B Xcode Ha Swift ysirekare-
JieH U uHTepeceH. MHOTME 13 COBPEMEHHbIX yU4eOHbIX MATEPUAJIOB HATIPaB-
JIEHBI He Ha TJ1yOOKOe TI03TATHOE U3YUEHNUE, a Ha TIOBEPXHOCTHOE U Y3KOe
peliieHre onpezeieHHbIX 3a1a4y. Hanpumep, o0yueHre pelieHnto 3aiaun
«Kak nHanucarp kainbkyaaTop B Xcode Ha Swift» camo 1o cebe He HayuuT
Bac pa3paboTKe, HO €CJIU K 3TOMY BOTIPOCY TIOIOUTH C YMOM, KOMILIEKCHO,
0 X0y 0OBSICHSISI BECh HOBBIW M MMOBTOPSIST BECh TPOIIEAIINI MaTepral,
TO pe3ysbTaT rapaHTupoBan! MIMeHHO TaKOTO TOAX0/a MHE M XOUETCs
npuep;kuBatbes. V3-3a orpaHnyeHnii Ha pa3Mep KHUTH s, KOHEYHO, He
CMOTY JIaTh BaM BC€ 3HAHUS, KOTOPBIME 00J1a/1at0, HO Bce HEOOXOIMMbIe
HAYaJIbHbIE HABBIKU BBI ITOJIYUYHTE.

B 5T0i1 yacTu KHUTM MBI BHOBB BepHeMcst K usyuennio narepdeiica Xcode,
KOTOPBIii, IpaB/a, 1 TaK XOPOIIO BaM 3HaKOM. Teriepb Mbl Oy/1eM B3anMO-
neiicrBoBath He ¢ Xcode Playground, a ¢ mostonentbiM Xcode, mo3Bouist-
IOIIMM BOILIOIIATH B IPOrpaMMax JIioOble Ballll UIEN.

32.1. Co3pgaHue Xcode-npoekTa

Ceiiyac MbI PACCMOTPUM, KaK cO3al0TCs poekThl B Xcode. Bol yike 06-
Jajgaere onbiToM paboTsl ¢ playground, mosToMy MaHHBI MaTepuas He
TOJIKEH BBI3BATh y Bac 3arpyanennii. Ha mpoTsukeHny Gy Ay T1aB BaM
MPEICTOUT CO3/1aTh HEMAJIO TTPOEKTOB, TO3TOMY OTHECUTECH K JAHHOMY
MaTepHaJIy co BCel cepbe3HOCTHIO 11 BO3BpalaiiTech K HEMY B CIydae BO3-
HUKHOBEHUS TPYAHOCTEI.

Ortkpoiite craprosoe okHo Xcode (puc 32.1). Kak roBopuiiocs panee, crap-
TOBOE OKHO CJIYKUT JIJIsI CO3/IaHUST HOBBIX ITPOEKTOB M JIOCTYIIA K CO3/IaH-
HBIM paHee. Bo BpeMst usyuernst Swift Mbl HCIT0JIB30BAIIN HCKITIOUUTETBHO
KHOIKY Get started with a playground. Teneps Bam HEOOXOAUMO HAYATh IIPO-
1ece cozganus Hooro Xcode-npoexTa, Haskas Create a new Xcode project.
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A

Welcome to Xcode

Versior 9.1 {8B55)

Gat started with a playground
Explore new ideas quickly and easily.

Create a new Xcode project

Craate an app lor iPhone, Pad, Mac, Apple Watch or Apple TV,

Clone an existing project
Start working on semething from an SCM repository,

B Show this window when Xeode launches

Dpen anather project...

N s
J s Rt

Puc. 32.1. CraptoBoe okHO Xcode

[Tepea Bamu MosiBUTCS OKHO BhIGOpa mabsiona npuaoxenus (puc. 32.2).

coe(blm] L ) B [ m]i=]in]
B E 2 Q| choose s templats for your naw project: @
BB wocos 605 macos  Cross-piatiorm |®!:jlm—
ﬂppﬂeﬂlan |
Augmented Master-Detsil App
Realizy Apg smAnn
E pction
[uls]
[eed U B O
Page-Based App Tabbad App Sticker Back App Maseaga App
Framework & Library
)
Cocoa Touch Gocoa Touch Motal Library @ O
Framework Static Library
Clas - A Cocos
Cancel | previos | (A
W i et
) s e
| o
8 (@ Finee )

Puc. 32.2. OkHo Bbibopa wabnoHa npoekTa
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B BepxHeii yacTH OKHA BaM JOCTYyIIEH BBIOODP I1aT(hOPMBI, [0 KOTOPOii
Oyner pyHKIMOHUPOBATH Tpuioxkenue (puc. 32.3).

Choose a template for your new project:

' 10 watchOE  tvOS macOs Cross-plotform

Puc. 32.3. Boibop nnatdopmsl

B HacTostimit MOMEHT CTIMCOK COCTOUT M3 CJACAYIONUX MTYHKTOB:
Q i0S — paspaborka npustoxenus nox iPhone u iPad.
O watchOS — pazpaborka npusiokenust oz ymubie gachi Apple Watch.

O tvOS — pa3paboTKa MPUIOKEHUS T/l TEJIEBU3UOHHYIO TIPUCTABKY
Apple TV.

O macOS — pas3paboTka MPUIOKEHS IO/ HACTOJbHbIE U MOGUIIbHBIE
nepcoHasbHble KoMITboTepnl iMac 1 Macbook.

Q Cross-platform — paspaborka kpocc-11aThOPMEHHOTO MPUIOKEHHUS.

Hac unrepecyer pazpaboTka Mo MOGHIBHYIO OTIEPATTHOHHYIO CHCTEMY
i0S (1 HeMHOrO 10 HacTOIBbHYIO MacOS), M0TOMY BbIOEPHUTE COOTBET-
CTBYIOIIUH ITYHKT.

Huke crincka BoIOOpa CUCTEMBI HAXOIUTCS CITUCOK JOCTYITHBIX MIA0JIOHOB.
MbI yke HEOTHOKPATHO BCTPEYAINCDH € TIOAOOHBIM BO BPEMST CO3/IAHMSI
Playground-npoexros. Bei6op 1mabioHa He orpaHnYnBaeT (PyHKIIMOHAb-
HOCTB Oy/LyIIieii mporpaMMbl — 3TO BCETO JIUIITh HAOOP MPETyCTAHOBIECHHBIX
HaCTPoek (HalpuMep, MOAKII0YeHHbIX Onb/oTek). Kaipiii us mabioHoB
MOJKET OBITH I0pabOTaH TPOUIBOILHBIM CIIOCOOOM JIJIst TIONYIEHUsT HE0O-
XOIUMOTO UMEHHO BaM (DYHKIIMOHATIA TIPUJIOKEHUSI.

B mpotiecce pazpaboTKu BBl CMOKeTE TTOPAdOTATh CO MHOTUMHY M3 HUX.
YacToTa UX MCIOIB30BAHNS 3aBUCUT OT TOTO, KaKWe 3a/1aui BbI Gy/ere
nepen co6oii crasuth. Ceifuac Hac unrepecyer mabaon Single View
Application. [llenkauTe 0 HeMy U HakMuTe KHONKY Next (puc. 32.4), mo-
cJie 9ero oTpebyeTcst BBECTH MAEHTH(MUKAIIMOHHBIE TAHHBIE U TIEPBUYHBIE
HacTpoiiku Oyyieit mporpamMmmer (puc. 32.5).

B xo/1e HaCcTPOIKHU BBI CMOKETE OMPEEJUTD CJAEAYIONINE TapaMeTPhL:

O Product Name — nassanue Oyayuiero npoekra. Beeaure «Swiftme-
FirstApp».

O Team — ecjiu BBl MJIAHUPYETE OTIPABJIATEH Ball Oy IyIIuil meaesp
B AppStore, T0 HEOOGXOAUMO BBIGPATH OJIHO U3 JOCTYITHBIX 3HAUCHUI
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Choose a template for your new n 2 ect
-
EF watenos rvnw.ns1 Cross-plararm
Application ’ !
a =)
BGame Augmented Document Master-Detail App
Reality App Based App
[mm]
L & B O
Page-Based App Tabbed App Sticker Pack App IMessage App
Framewark & Library
® ® N 9
y . .
—
Cocoa Touch Cocoa Touch Metal Library
Framewaork Static: Library

Puc. 32.4. Boibop wabnoHa npunoxeHus

peoe|pr | =

@) 0D

BERa|

Chooee options for your new project:

1@

Product Name: |BwiftmeFirsiapp
Taam: | Hane

Grganization Nama: || wifema hetion

T

Language: | Swit
(] Use Cera Data
(7] Inelussa Linit Tasts.
[ includa Lil Tests

-
& [@ris

Puc. 32.5. OKHO NEPBUYHON HACTPOWNKM MPUMIOKEHUI
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a

BBITIA/IAIONIETO CITUCKa. B mHOM cirydae ctout BoiGpaTh None. 3HaueHue
JIAHHOTO TIApaMeTpa MOXKeT ObITh U3MEHEHO B IpoIlecce pabOThI HAJl
TTPOEKTOM.

Organization Name — HasBaHue pa3paboTyrKa IpoekTa. Beemaure Ha-
3BaHue Bamnieit GUPMbI UM CBOU UMSI U (DAMUIIHUIO.

Organization Identifier — uaentudurarop Bamero pazpaboTynka.
OO6bIYHO B KauecTBe MIEHTH(HUKATOPA UCTIOIB3YIOT TIEPEBEPHYTOE [10-
MEHHOE UMsI Ballleil OpraHu3alny, HapuMep «com.myorganizations.
[Tpu atom Xcode He CBA3BIBAETCS ¢ KAKUM-JTUO0 IOMEHOM B CETH, €T0
1EJTb COCTOMT JIMIID B TOM, YTOOBI OJHO3HAYHO MACHTH(DUIINPOBATH Pa3-
paborurka. Organization Identifier gosskeH ObITh YHUKAIBHBIM CPEAN
BCeX pa3pabOTYMKOB, Pa3MEIAONIMX CBOU TIPUJIOKeHNs: B AppStore.
Benurte mponsBosbHOE 3HAUEHNIE.

Bundle Identifier — ganHas cTpoka reHEPUPYETCST aBTOMATUYECKI
U COCTOUT U3 UMEHHU Balllell OPraHU3aIiuy U Ha3BaHUsI BAIlero MPOEKTa.
ITO YHUKAJIbHBIHN nieHTU(hUKATOP Batiero npuioxenns. OH 4yBCTBU-
TEJIEH K PETUCTPY.

Language — sI35IK TIPOTPAMMHUPOBAHNS, Ha KOTOPOM OY/IET HATIMCAHO
Balle nmpusioxkenue. Bam caenyer BeiGpath Swift.

Tpu Tasmouku, HaXOAAIIMECss B CAMOM HU3Y, OTBEYAIOT 3a CIeIUaTN31-
POBaHHbBIN (hYHKITMOHAJ NTPUJIoKeHNns. OTKII0YNTE BCE TP MapaMeTpa,
B HACTOSIIIIMI MOMEHT OHU HaM He HY>KHBL.

MPUMEYAHMUE PaHee B 3TOM MEHIO Bbl MO/IM YKa3aTb B TOM YMC/Ie U YCTPOWCTBO, ANt
KoToporo 6yaeTe BeCcTn pa3paboTky. Celivac 3Ta BOSMOXXHOCTb NepeHeceHa B HAaCTPOMKM
npoeKkTa, KOTOpble CTaHyT AOCTYMHbI BaM MOC/E €ro Co3AaHus.

[MoxrBepanm coznanue Xcode-tmpoekra, HaxaB KHOMKY Next 1 yka3as
MECTO [IJIs1 eT0 COXPaHEHMUS.

32.2. HTepdeic Xcode-npoekTa

asee niepen Bamu oTkpoetcst pabouast cpepa Xcode (puc. 32.6).

NMPUMEYAHMUE Xcode npocTo co3gaH Ans Toro, 4tobbl 3hheKTMBHO NporpamMMmpo-
BaTb. KaXablii ero sfnemMeHT npeaHasHayeH Afst 6bICTPOro M yaobHOro pasmeLleHus,
a TaKXe HaCTPOMKM HeobXoAMMOro YHKLIMOHANa BalMX MPUIOXKEHWIA.

Nurepdeiic Xcode-mpoekTta oTanvaeTcst OT yxKe 3HAKOMOTo Bam Xcode
Playground. Ero pabouast cpesia mpetocTaBIsIeT TOCTYTT KO BCeMyY (hyHK-
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IIUOHAJLY, C IIOMOIIBIO KOTOPOTO CO3/IAI0TCS U YIIPABJIAIOTCS IPOeKThbl. OHa
aBTOMATUYECKM II0/ICTPANBAETCS M0/ PelllaeMylo 3ajiauy, I103B0JIsIs IPU

9TOM TIPOUBBOAUTD JONOJIHUTENbHbIE HacTpoliku. Ha puc. 32.6 nzobpasken
OJIMH M3 MHOeCTBa BApUAHTOB BHeIIHero Buga paboueii cpensl. Co Bpe-

MeHeM Bbl y3HaeTe BCe BO3MOKHOCTHU 3TON IIPOrPaMMBbI.

800 | r | m|A I | Today ot 1628 | R =1==]
BE®RIA S > @B ¢ > B swemernums D@
v [ Swnmeriniape. M| 5.2 Gonasl  Copatdtes  ResouceTag  ifo eldBettngs  BuliPrases s By Mestityeed T
* Dot e —
[ o S
Em"':h i [P o
pYT— [ r—
[ wain snorytosart A Dinplay Hame, [Suitmerrstin = =
El"""“'“" : Buresis iostier [rnuveelime Swiftre rtten | oo
" Switmabinhop scoderna) @
S » version [0
=L Lo — | Proboe Doomeont
Prsiact Fonmat |_Xeode RE-compatiie.
v siguing orgweten [Smtvms
B Avtomasicsty masage sring Ll I—
7098w crste s e et 0 . s =
Toan [Horm B | N -
S P ]
Sigring Cortficate 06 Duveoger 8 wrap nes
Staha @ Sigring for “Swifimersthry” recsies 0 D0 @o
Gemicqmart aarn.
St 8 Seevcgmans a3 pres s, \ I
@) sl
¥ Deplaymant inte f—
ey et (i1 @) Lo
Deviees | Liversal B —
Main vterface M n ‘ :“Ilﬂ?.;h”;-lm
rvice Grimtation B Portrai —
0 e B ~
+ @ e [e1o] B Lansseape Lot B [@raer |
— — —

Puc. 32.6. Pabouas cpena Xcode

Pabouas cpena Xcode cOCTOUT U3 HMIECTH OCHOBHBIX pabodnx obacreil
(puc. 32.7): Navigator Area (nianesib HaBuraiiu ), Toolbar (1anesb HHCTPY-
MeHTOB), Utilities Area (tanesrs ytuiut), Debug Area (mmanesib OTIa/1ku, He
orobpaxena Ha puc. 32.7), Library (6ubmorexa) u Project Editor (pegakrop
MPOEKTA).

MPUMEYAHME 3HaueHusi HEKOTOPbIX NMonen Balel paboyen cpeabl Xcode v cpeabl,
1306paXKeHHOM Ha puc. 32.7, MOryT OT/INYaTbCS.

[Tanens uncrpymentos (Toolbar) HaxomutTest B BepxHell yacT paboueii
cpeabt Xcode. B ee jieBoil yacTi HaXOAATCS KHOIIKY 3aI1yCKa M OCTAaHOBKU
MTPOEKTA, a TaKKe MEHIO HACTPOMKY BBIGOPA CXEMBI 3aITyCKa.

Boubiioit 1pssMOyroJIbHUK HIocepe/ e laHeJd THCTPYMEHTOB HOCUT Ha-
sBanue [lanesnn craryca (Statusbar). B Heit oToGpaskarorcst Bee JeiicTBUs
U IIPOLECChl, KOTOPbIe IIPOUCXOAAT ¢ IIpoekToM. Hanpumep, korja Bbl 3a-
MyCKaeTe MPOeKT, B TaHHON 001acTH 0TOGPAKAETCsT KAKIBIN mar cOOpPKH
BAIIEro MPUJIOKEHNUS], & TAKKE BO3HUKAIOIINE OIMTUOKH.
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|i-'¢w=|(:|l..:ul
0 o :

librany]

No Matchos

AEET ul
Puc. 32.7. OcHOBHble 06nacTv paboueit cpeabl Xcode

C mpaBoii CTOPOHBI TTAHEIN WHCTPYMEHTOB PacroaraioTcs asa Habopa
KHOTIOK. JIeBbiil Habop (TPU KHOTIKHU CJIEBA) TO3BOJISIET MIEPEKTIOUATHCS
MEK/Y Pa3IMIHBIMU KOHPUTYPAIUSIMU PElAKTOPA TIPOEKTA:

QO Standart Editor (akTHBEH 110 YMOJYaHUIO) OTOOPAKAET PEAAKTOP TIPO-
eKTa B BUjie OIHON paboueii 30HbL.

O Assistant Editor iesuT peakTop Ha HeCKOJIbKO pabounx 30H. Harpumep,
BBI MO’KETe OJTHOBPEMEHHO PeIaKTHPOBATH HECKOJIBKO (aiiyIoB CO CXOJI-
HBIM KOJIOM WJTH TIPUMEHUTH CXEMY, IPH KOTOPOii GY/IET OTHOBPEMEHHO
0TOOPAKATHCS KOJI TPOEKTA U BU3YaIbHBIN HHTEPMENC IPUITOKEHNSL.,

Q Version Editor mpeBpariaet Batiry pabouyio 30Hy B CBOCOOPa3HYI0 Mallli-
HY BPEMEHHU U M03BOJISIET PaboTaTh ¢ MPEABILYIIIUMU BepCUsMU (hailjioB
npoekTa. dta GYHKIMI ZOCTYIIHA IIPU HAIUYUK HACTPOEHHOU CHCTEMBbI
KOHTPOJISI BEPCUT.

C 11OMOIIIBIO TIPABOTO HAGOPA KHOIOK BbI MOKETE YIIPABJISTH OTOOPaKEHNU -
eM obJracteil paboueii cpenbl Xcode-nipoekra (puc. 32.8).

[=E=]=]

Puc. 32.8. MaHenb oTobpakeHus obnacren
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AKTUBHPOBaHHbBIEC KHOITKU OTOOPAYKAIOTCST CHHUM TIBETOM, a JICAKTUBUPO-
BaHHble — cepbIM. [IlesikHUTE 110 cepoil IeHTPaIbHON KHOIIKE, I10CJIe Yero

B paboueii cpene Xcode mostBuTcest HoBast o6sacth otaaaku (Debug Area)
(puc. 32.9).

= =

ama | @& D [fi) Filter ] AN Cutpt & ) Fitter WIOO
Puc. 32.9. O6nactb oTnagku Xcode-npoekTa

3apaHue

]_U,eJIKHI/ITe HECKOJIBKO pa3 I10 Ka)KZ[OfI N3 KHOIIOK ITaHEe/In 0T06pa-

sKeHus 006J1acTeil U IOCMOTPUTE, YTO U3MEHHUTCA B paboueii cpeje
Xcode.

ITpu Haskatnu Ha KHOTKY [[_] OyIeT CKPBIBATHCS/OTOOPAKATHCST
nanesb HaBuraruu (Navigator Area), ¢ MOMOIIBIO KOTOPOW MOKHO
[ePeXOUTh MEXAY (ailiaMu, a TakKe APYTUMU KaTerOPUsIMU
BaIIIErO MPOEKTA.

Knonka [] mosBosser ckpbiTh/0TO6pasuTh 061aCTh OTAAAKH
(Debug Area), KoTOpyIo Bbl OyJ€Te UCIOIb30BaTh B KAUECTBE OC-
HOBHOTO pab04ero MHCTPYMEHTA B IIPOIECCE IOUCKA U yCTPAHEHH
OIINOOK.

C nmomoImbpio KHOTKY [_I| GY/IET CKPBIBATHCST/0TOOPAKATHCST TAHEIh
yruut (Utilities Area). Ee ocHOBHBIM HadHaueHUEM SBJSETCS JI0-
GaBJIeHHE B TPOEKT (DYHKITMOHATBHBIX U rPAaQUUeCKUX 2JIEMEHTOB,
MIPOCMOTP ¥ MOAUGUKAIHS PA3TUYHBIX aTPHOYTOB, & TAKAKE TOCTYIT
K CITPABOYHON MH(MOPMAIINH.

B npomuecce 00ydenus MbI II0paboTaeM ¢ KaKION U3 OIMCAHHBIX
BBITITE TTAHEJIEH.



[lepBoe npuno)xeHue
ansa macQOS

Bosmosknoctn Xcode mpakTHaecKi HEOTPAHITIEHHBI B PAMKAX Pa3paboTKi
NPUJIOKEHUH 171 yeTpoiicTs hupmbl Apple. Bbl MoskeTe peaansoBaTh JIio-
Oy10 W/Iet0, a HEKOTOPBIE U3 Bac, OJIATOapsi CBOUM IIPOEKTAM U YIIOPCTBY,
HABEPHSIKA CMOT'YT CTaTh M3BECTHBIMHU PazpabOTINKaMIL.

B 57001 yacTy BbI BIIEPBbIE IO3HAKOMUTECH C PeabHOM Pa3paboTKOM mpu-
noxennii B Xcode u gaxe cosmaaure urpy «Otragaii yicao». HeemoTpst
Ha TO YTO OCHOBHOM 11€JIbI0 KHUTH SIBJISIETCSI TporpaMmMupoBanue 1o iOS,
TeM He MeHee cefiyac BbI 3aliMeTeCh CO3IaHNeM KOHCOTbHOTO MPOEKTa IS
onepannonHoii cucrembl macOS — 5710 HanboJIee UHTEPECHBIN U TPOCTOI
c1iocob cliesath mepBbie maru B ocBoennu Xcode.

33.1. MoaroToBKa K pa3paboTke NpuioxXeHus

Csoe 3HakoMCcTBO co cpenoit Xcode u pazpaboTKON IIPUIOKEHUNA Mbl
MPOJIOJIKIM € TIOMOTI[HIO CO3/IAHUST TPOCTOTO KOHCOJIBHOTO TPUIIOKEHNUSL.
Konconbabie npuioxenus 8 macOS 3anyckaiorest 1 paboTaior B cpejie
nporpamMmbl TepMuHaJI, KOTOPYIO BbI MOKeTe HaliTh B macOS B marke
MporpamMmbl » YTunuTsl. IIpumep KOHCONBHOTO MTPUIOKEHUS TPUBEIEH HA
puc. 33.1.

Cospanue yzobHoro unrepdeiica — ato o0s3aTeIbHOE TPeOOBAHUE [TPAKTH-
yecKH K J1t060i mporpamme. B HEKOTOPBIX C/Iydyasx HET CMbICJIa HAHUMATh
podheCcCUOHAIBHOTO JIN3aiiHepa WK [yMaTh O TOM, KaK IIPaBUJIbHO pac-
MOJIO’KUTD 3JIEMEHTHI. Bce 3aBUCUT OT peltaeMoii 3a/1auu, KOTopast 1 oTIpe-
Jenser crocod poBeneHns nH(GOpMaIUK 10 M0J1b30BaTeNs. Bo3MOKHO
BalleMy IPUJIOKEHUIO OyAEeT JOCTaTOYHO uHTepdeiica KOMAaHAHON CTPOKU
WJIA OHO JIOJIKHO OyzieT paboTaTh TOJMBKO Ha IJIAHIIeTaX, a ObITh MOJKET, /IS
€ro MCII0JIb30BaHs TOTpedyeTCst Anciieii ¢ anaronasnsio ot 21 mroiima. To-
BTOPIOCH, BCE 3aBUCHT OT TIOCTaBieHHOH 3agaun. Ho B 1i060M ciiydae Beerza
crapaiitech HallTH HanboJee TPUEMJIEMBIN JIJIsT TPOTPaMMbI HHTepGeiic.
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O (3 vasilyusov — CMD — 80x24

Last login: Sun Jan 2% 11:38:86 on TTys@e8 E
/Userafvasilyusov/Downloads/CHD ; exit;

GIGAmy=~ alkal$ fUsers/vasilyusov/Downloads/CMD ; exit;
loxanyicTa BEEAMTE Bawy Gamunmo

Yoos

Nomanyficta BeegvTe Bawe wua

Rarunua

NpUBETCTEYEM, YCOB Bacwnuil Xopowo 4To 3amnu.

logout

Saving eeeeion...

...copying shared history...

ceesaving history...blruncating history files...
-..compleoted.

[Npouecc sasepwen]f]

Puc.33.1. MNpyMep KOHCONMBbHOrO NpunoxeHns B macOS

MPUMEYAHME CraBs nepes coboi 3agady pa3paboTku NMpUoXKeHUs, onpeaenmuTech,
KTO 6yAeT MM NONb30BaTbCA. Tak Bbl MOMMETE, KakoW MHTepdeiic obLeHns ¢ Nonb3oBa-
TesieM BaM HyXeH, 1 He byaeTe AenaTb NMLWHIOW paboTy.

[IpusioskeHue, KOTOPOe BbI MPEACTABISIETE MOJIb30BATEO HA CYII, TOJIK-
HO 00J1aJIaTh JOCTATOYHBIM YPOBHEM yA00CTBA [P UCIOJIb30BAHUHU, YTO
B [IEPBYIO 0UYepe/lb 1 00ECeUnBAETCsI CII0COO0M 0TOGpaKeHUsT nH(MOpPMa-
o n BSaI/IMOZIeI‘;ICTBI/IH C IPMJIOJKEHHEM.

[TepBoe mpuioskeHne, KOTOPOE MBI CO3/IAINM, He OYIeT MMETh KaKUX-JI1-
60 rpahUUECKIX HIEMEHTOB, KPOME KOMAH/THO CTPOKU. DTa IporpaMmma
Oy/ieT 3ampalnmBaTh y M0Jb30BaTEs BA YUCIa, a 3aTeM BBIBOJUTH UX
CYMMY.

3apaHue

3armycruTe IUaor co3aanus HoBoro Xcode-mpoeKTa u yKaKuTe
macOS npu BeIGope maathopMbl 1 MmabaoHa.

Kak rosopuiioch patee, Xcode 103BOJISIET CO3/1aBaTh IPUJIOKEHIS 1O/
BCe cyliecTBytoIue yecrpoiictsa kommauuu Apple. Ecou BeiOpars macOS
Kak [1aThopmy, 110/l KOTOPYI0 OyeT BECTHCh Pa3padoTKa, TO B KAYeCTBe
O/THOTO U3 JTOCTYITHBIX 11abJI0HOB 6y/:[eT pocryied Command Line Tool
(puc. 33.2). C ero TOMOIIBIO U CO3/IAT0TCS KOHCOJIbHBIE TIPUIOKEHNUS.
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ecoe(r| (=) [ | EEIE (SIS
O B 5 9 chooseatemplate for your new project: P

06 watchQS s mh— 1 @ Filter

Application

Cocoa App

Framewark & Library

® @

Cocoa Framewaork. Library Maetal Library XPC Bervice Bundle

-uuuuiﬂm

Y SR Bacbmmmmbon hmilnm  Pmmb b hmilnm, ST — Eommmn Ll

[ Gwed ) proviovs | (T bee- » cone
p=

test

| Unit Test Case Class « A class
Implementing a unit st

AR [@riner

Puc. 33.2. LLlabnoH co3gaHus KOHConbHOro npunoxenus nog OC macOS

Boibepure nrabion Command Line Tool m HaskmuTe KHOTIKY Next. B corenyto-
IeM OKHe B KauecTBe Ha3BaHust npusoxkenus ykaxute «SumOfNumbers»
1 yOeIUTECh, UTO SI3BIKOM TIPOrpaMMUpoBanust BbiOpaH Swift. OcraibHbie
TIOJIST 3aTTOJHITE TIPOM3BOJIBHBIM 06pasom. Tlociie coxpaHeHUsT TPoeKTa
nepe/i BAMU OTKPOETCS yoKe 3HAKOMAasi, XOTsl ¥ HEMHOTO U3MEHUBIIAACS
pabouag cpezna Xcode.

[Tpeske yeM mMpUCTYIUTDh K paspaboTke, obparumest K obactu Navigator
Area, pacIioIoKeHHOH B 1eBoi yacTu paboueii cpenst (puc. 33.3).

BHR2AMOC=Eo B
¥ [§ SumOfNumbars
v [] SumOfNumbere

rhmu‘ln.suilt
B [ Products

Puc. 33.3. NaHenb Navigator Area

C ITOMOIIbIO MMUKTOT'PAaMM, PACIIOJIOKEHHBIX B BerHefI yacTu o0J1acTu
HaBUTaIlM, Bbl MOJKETE IMMEPEKIIOYATHCA MEK/AY /IEBATHIO PA3/IMYHBIMU
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pasmesiaMu HaBuranuu Bamero npoekta. [lo ymosrganuio Navigator Area
orobpaskaet Project Navigator (HaBurarop mpoekta). HeBaxxHO, Kakue pe-
CYPCHI BXO/IAT B COCTAaB BAIeTO MPoeKTa: GafiIbl ¢ NCXOTHBIM KOZOM, MO-
JleJTU IAHHBIX, CIIUCKU HACTPOEK, (DaiIbl PACKAIPOBOK (YTO ATO TAKOE, BbI
y3HaeTe 1o3sKe), — Bee OyIeT 0TOOPaskeHo B HaBUraTope npoekTa. Eciiu Bbl
TEeJTKHETE 10 JT000MY U3 (hailToB, €To CTPYKTYPA U COCTaB He3aMe THTEh-
HO otobpassarcs B Project Editor. Ceituac Bam npoekt «SumOfNumbers»
COCTOUT TOJIBKO U3 HabOpa MAIMOK U OHOTO (haiiaa main.swift.

8 < > B sumOiNumbers

[0 & SumOfNumbers & General Resource Tags Build Settings Build Phases Build Rules

¥ Identity

Choose Info.plist File...

¥ Signing
B Automatically manage eigning

soode will create snd update prolikes, sop 105, and
CAFTITiCATRS.

Team | Mone B

Provisioning Profile Mone Required

Signing Cerlificale Ad Hoc |_Enable Development Signing |

¥ Deployment Info

o larget | 1033

¥ Linked Frameworks and Librarics

Harne Slutus

&t frampworks & linraries hom

Puc. 33.4. MNapameTpbl NpoeKkTa KOHCOMbHOro npunoxerns SumOfNumbers

Bepxumuii asieMeHT pesicTaBIeHHOTO iepeBa B Project Navigator nmeet Ha-
spanne SumOfNumbers. On onpezesisger Bail IPOEKT B 1eJI0M. Boigenns
€ro, BbI MOXKETE MePEHTH K KOH(MDUTYPUPOBAHUIO MTPUITOKEHUS WUJIH, IPY-
UM CJIOBaMHU, TIepeiTH K ero Hactpoiikam (puc. 33.4). B Oyayiux riiaBax
MBI TTO3HAKOMMMCS ¢ HEKOTOPBIMU U3 HUX.

ITomumo (bai/’ma, B COCTaB ITPOEKTA BXOJAT /IBE TTAITKN:

O SumOfNumbers — rpyiiiia pecypcoB, Bcerjia IMEIOIIast TAKOE JKe UM,
KaK M caM MpoeKT. B manuoil manke rpynnupyioTcst Bce (aiiiasl u pe-
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CYPCBI, KOTOPbIE UCIIOJIb3YIOTCS B Batieil iporpamme. C ee MOMOIIBIO
BBI JIETKO MOKETE OPTaHU30BaTh CTPYKTYPY BCEX BXOJSIINX B COCTAB
MIPOEKTa PECYPCOB, B TOM UKCJIE € TIOMOIIBIO CO3MaHMs COOCTBEHHBIX
MO/IITATIOK 1 (haitIoB.

O Products — marnka, cogepskaiias mpuioxkeHue, Koropoe 6yzaer chop-
MHIPOBAHO MOCJIE 3aILyCKa IPOEKTa.

B Project Navigator packpoiite comep:xnmoe marnkn Products. Ber yBuanTe,
uyro HasBaHue daita SumOfNumbers (co 3HAYKOM KOHCOJBHOIO IIPU-
JIOJKEHUs CJieBa OT Hero) HAaIMCcaHo KpacHbIM IBeToM (puc. 33.5). 1o
CBSI3aHO C TEM, YTO TIPOEKT €Il He ObLJI 3aIlyIIeH, a €0 UCXOAHBIN KOJI He
OTKOMITUJINPOBAH.

[H]
U
w

BH=RE QA O

¥ [ SumCfNumbers

main.swift

w [L7] Producte
B SumOfNumbers

Puc. 33.5. MonHbli coctaB npoekta SumOfNumbers

Tereps mieskanTe 110 haiiay main.swift. Ber yBuure, uto Project Editor us-
MEHUTCS: B HEM OTOOPA3UTCS PEIaKTOP Koja. Tak ske M3MEHWTCS ¥ TaHe b
Utilities.

MPUMEYAHUE daiinbl C paclumpeHnem swift coaepxaTt UCXOAHbIN KOA NPUIOXEHUS.

MPUMEYAHME B 3aBMCMMOCTM OT TOrO, Kakoi O6bEKT B MaHENM HaBUraumu SBNSETCs
aKTUBHbIM, coaepxumoe Project Editor u Utilities 6yaeT cootBeTcTBYIOWMM 06pa3om 13-
MeHATbCS1, YTObbl 0becrneunBaTb peaakTMpoBaHMe aKTMBHOIO 06bekTa.

B ciyuae, korja B HaHe I HaBUTAIMU BbIOpaH (aiiyl ¢ UCXOLHBIM KOIOM,
KOTOPBIM ¥ sIBJIsIeTCS Main.swift, B peakTope mpoeKTa MosBIISIETCS BO3-
MOKHOCTb U3MEHSITh €T0 COAEPIKIMOE.

33.2. 3anycK npuioXKeHus

Ceituac MBI paCCMOTPUM 3aITYCK CO3/1aBAEMOTO MTPUJIOKeHUST (MJIN 3aITyCK
MPOEKTA). DTOT MPOIECC BCEr/[a BKIIOYAET OTHU U Te JKe ATy U HE 3aBUCUT
OT I1aT(hOPMBI, IO KOTOPYIO BbI paspadarbiBaeTe MPUJIOKEHHE.,
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Tak Kak pazpabaTbIiBaeMO€ IIPUIIOKEHUE SIBJISAETCST KOHCOMbHBIM, JIJIs OTO-
OpaskeHusl Pe3yJIbTaToB ero paboThl M B3AUMOAEHCTBUSA ¢ HUM, KOHEYHO e,
UCIIOJIb3YeTCst KOHCOMTb. OHa HaXoUTCst B TipaBoii yactn Debug Area. C Heit
BbI 3HAKOMBI ellle co BpeMeH pabotel B Xcode Playground.

3apaHue

Oro6pasure (ecau cKpbiTa) 006IacTh OTIAAKH pabodeil cpeib
Xcode-mipoekTa, a B Ka4ecTBe aKTUBHOTO (haiiaa B 001aCTH HaBUTa-
11K BbIOEpUTE Main.swift.

B maHHBII MOMEHT BBIBOZ Ha KoHcosM Xcode TycT, Tak KakK TPUIOKEHIE
elie HY pasy He OBLIO 3aIYIEHO U He TIPOM3BOAIIO KAKUX-TTMO0 BHIBOJIOB.
Eciv B3T7I5HY Th Ha KOJI, HAITMCAHHBIN B peflakTope (aucTuHr 33.1), TO BbI
yBuantTe GYyHKINIO print(_:).

JNuctmur 33.1

1 import Foundation
2 print("Hello, World!")

HarmomHto, uto hyHKITHS print(_:) mpeaHasHavYeHa JJist BBIBO/IA TEKCTO-
BOU nH(pOpMaIy Ha KOHCOJIb. B KauecTBe BXOHOTO apryMeHTa OHA MpH-
HUMAaeT JaHHbIe, KOTOPbIe HEOOXOAMMO BHIBECTHL.

Yro0bl HPUIOKEHKE OCYLIECTBUIO BEIBOA MH(MOPMALMKI Ha KOHCOJIb, OHO
JIOJIKHO OBITh 3arylieHo. s yrnpasienus paboToii IpoeKTa B JIeBO ya-
CTH MaHeJ M HHCTPYMEHTOB PacIioioKeH Habop KHOMOK (puc. 33.6).

‘ » | @ [. SumOfiumbers ) [ My Wac [ SumOiNumbears: Ready | Today at 16:43 ] ‘

Puc. 33.6. KHoMku ynpaBneHust paboToi NpunoXxeHus

Knomnka ¢ usobpaxenuem crpenxu ( ), HassiBatonascs Build and run,
AKTUBUPYET COOPKY MPUJIOKEHISI C €T0 MOCTEAYIONUM 3aITyCKOM.

Kuorka ¢ xkBazparom ( [ ) m03BoJIsIET ZOCPOYHO TIPEKPATUTH TIPOIIECC
cOOPKY WJIM 3aBEPLIMTh PadOTy 3allyIEeHHOIO IPUIOKEHISL.

Teneps 3anyctum Haiie npusioskenue. st aToro Haskmure KHonky Build
and run. O6partute BHUMaHWE, YTO TEKYIEE COCTOSTHUE TIpotiecca 0Tobpa-
’&KaeTcst B Statusbar. CIycTst HECKOTBKO CEKYH Ha KOHCOMN (B 006J1acTh
OTJIA/IKN ) BbI YBUJIUTE BBIBOJL BAIIIETO KOHCOJIBHOTO MPUIIOKEHSI, KOTOPBII
ocytecTBuIa GyHKIMs print(_:) (puc. 33.7).
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MPUMEYAHMUE [ns Toro 4tobbl yBMAETb pe3ynbTaT paboTbl B KOHCO/N, BaM HEOHX0-

VMO 0TO6pasuThb ee B paboueil cpeae.

Hello, World!

Program ended with exit code: @

All Qutput & (@ rittes

| @imo

Puc. 33.7. BbiBog Ha KOHCO/b

Temeps, ecau obpaturbest K Project
Navigator, To MO3KHO yBUZIETD, UTO B Iall-
ke Products ¢aitn SumOfNumbers nsme-
HUJI CBOH 1IBET € KPAaCHOTO Ha YEPHDIH.
ITO TOBOPUT O TOM, YTO OH OBLIT aBTO-
MaTHUYeCKH CO3/I1aH U COXPaHEeH Ha JNC-
Ke Baulero komiblorepa. /lug pocryna
K HEMY BBIZICJTUTE €T0 IMIEeJTUYKOM JIEBOM
KHOIIKM MBIIIN U rmocMoTpute Ha Utilities
Area. YbenuTech, 4TO aKTUBUPOBAH Pas-
neut File Inspector (). ArpuGyt Full Path
YKa3bIBAET ITyTh HA PACIIOJIOKEHHE aK-
TUBHOIO pecypca, B JAaHHOM cJlydae aTo
CKOMITMJIMPOBAHHOE KOHCOJIBHOE TTPUJIO-
skerne SumOfNumbers (puc. 33.8). Yro-
661 OTKPBITH ero B Finder, gocraTouno
[IEJKHYTh Ha KHOIKE ¢ H300paskeHneM
cTpenkn (%), pacIoNoKEHHON cIpaBa
or mytu. Haskmure Ha Hee, 1 1iepes; BaMu
orkpoercs daiiiosbiii Menemskep Finder
¢ (aitsioM KOHCOJBHOTO MPUIOKEHUS
(puc. 33.9).

|ENG)

Identity al
OfNumbers

Typa | Default - Unix E; a

Leecatien | Relative to Build Products £
SumOfNumbers 5]

Full Path fUsersfvasilyusoviLibrary/
DeveloperfXcode/
DerivedDataf
SumOfNumbers-
cqzbkyuitcnixmazljiorkgespl
efBuildfProducts{Debugf

\ SumOCfNumbers _%

On Demand Resource Tags

|J'\dC' to a target to enakle tagging |

[ Localize... ]

Target

) @ SumOfNumbers

Puc. 33.8. NaHenb aTpnbyToB
aiina SumOfNumbers

MPUMEYAHME [MonobHbiM 06pa3oM Bbl MOXETE MOMYUYNTb AOCTYN K SI060MY pecypcy

13 Ballero npoekTa.

3anycrure npuioxerre SumOfNumbers, 1BaK bl METKHYB 110 HEMY
B Finder, 1 BbI yBUIUTE PE3yJIbTaT €ro BBIIOJTHEHIS B Tporpamme Tepmu-

Hau (puc. 33.10).
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@00 =] Debug

2 M i='llllm @| EJ EI@ [ Q. Mouex

VisOpaHHoe
B3 aupeke.finex
E=1 Dropbox
@ AirDrop
B Mon daiinm
¥ Nporpammbl
& Pabuswii cron
0 Jarpyskm
iCloud LiaTa HIMEHEHWA
& iCloud Drive
& Pabouwmii cron
M Hokymenta [
YCTpodcTEa
Q THCAME |
O oiskame 4 I‘

-1 sumOfNumbers Ceroniia, 14:04 8,2 ME Unlx exccutable
| > [ SumOfNumb....swiftmodule  Ceromia, 14:04

-

QBuwi gocTyn | @ macos s o> ® » [ B s Doy s s Py s s P > P Debug » B SumOrNumbers

Puc. 33.9. PacnonoxeHnwue nporpaMmmbl SUmOfNumbers

@00 12} vasilyusov — SumOfNumbers — 80x24

Last login: Sun Jan 29 13:34:24 on ttys@el |!
GIGAmy:~ alkal$ fUsers/vasilyusov/Library/Developer/Xcode/DerivedData/SumDfNumbe
rs—cgzbkyuitcnlxmazljiorkgesple/Build/Products/Debug/Sum0fNumbers ; exit;

Hello, Worldl

logout

Saving sessivn...

...copying shared history...

«--saving history...truncating history files...

...completed.

[Npouece sasepwen]f]

Puc. 33.10. Pe3ynbrat pabotbl nporpammbl SumOfNumbers
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33.3. Koa npunoxeHus
«CyMMa aByx umcen»

PaspabaTbiBaeMoOe IIPUIIOKEHIE [TOKA ellle He CIIOCOOHO PellaTh BO3JIO0-
JKEeHHYTO Ha HEeTO 33/1auy IO CJI0KEHUIO IBYX BBEJCHHBIX TTOTH30BATEIEM
uyicest. J{Jist aToro morpebyercs HamucaTh MPOrpaMMHbBIN KO/, peainsy-
fonuii ganubiii pynkiuonan. B Project Navigator mesknuTe 1o daiiny
main.swift u yganure us Hero Bce cogep:kumoe (KOMMEHTAPUK YAAIAThH
He 006s13aTeNIbHO).

Hamomuio, uto pazpabaTbiBaeMasi iporpaMma J0JKHA 3aMPAllnBaTh
y [10JIb30BATEJISI 3HAYEHUS IBYX aPIyMEHTOB, IPOU3BOIUTH UX CIOKEHUE
¥ BBIBOJIUTD PE3YJIBTAT HA KOHCOJb. [JIsT TIOSTyueHns 3HAYE€HUI, BBO/IU-
MBIX C KJIaBUATYPBI, B KOHCOJBHBIX MPUJIOKEHUSIX CIYKUT DYHKIIUT
readLine(). OHa oxu1a€T BBOJIA IAHHBIX C KJIABUATYPBI C TIOCTEAYIONTIM
Ha)kaTHeM KHOTIKM Enter, mocJe yero Bo3BparaeT 3HaUeHNe THIA String?
(onIMOHATBLHBIN CTPOKOBBIN THIT JIAHHBIX ).

Hamuiem kojt, KoTOpbIil 6yeT 3anpanmBarh 3HAYEH s TTApaMeTPOB a u b
(smuctunr 33.2).

Jinctuur 33.2

print("BBeanTe 3HayeHue nepBoro aprymeHrta")
// nonyyeHwe nepBOro aprymeHTa

var a = readlLine()

print("BBeanTe 3HayeHue BTOpOro aprymeHTta")
// nonyyeHue BTOpPOro aprymeHTa

var b = readLine()

AU WNR

Crenytomeii 3agadeii cTaHeT TojgcyeT DO oo
CYMMBI BBeJIeHHBIX 3HaueHuii. /171 aToro =N ]
TpebyeTcs co3aTh creruantbHyio GyHK- ‘ T il A Goced
o sum(_:_:), IPUHUMAIOUIYIO HA BXOJ,
JBa 3HAUYeHMs TUIIA String? B KauecTBe ‘ U1 Tt Gase Gl A o
omepaHzoB omepanuu ciaoxenns. He-

CMOTpPS Ha TO UTO Halle TPHJIOKeHUe

Tpe6yeT JTOBOJIbHO MaJiO KO/la, HEMHOTIO

\' Unit Test Gase Class - A class
|

implementing a unit test

OTITUMUBUPYEM €TO CTPYKTYPY, HAIMCAB 8 (@ rier ]
yHKIIITO sum(_:_:) B oTeabHOM hafie.
Il aToro obpatumcst K nanenu Library Puc. 33.11. MaHens Library

(Bubmmoreka), pacIoJIOKEHHON HUKE
Utilities Area (puc. 33.11).
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MPUMEYAHUE Bubnmoteka Xcode no3BonsieT nony4yaTb AOCTYM K pasnnyHbiM 06b-
eKTaM (pecypcamM, CHUMNeTaM 1 Ap.), AOCTYMHbIM B Npouecce pa3paboTku MPUIOXKEHMS.
B manbHeiilem Bbl 6yAeTe perynsipHo UCMOMb30BaThb €€, B TOM YKC/IE [1s1 PacronoXeHuUs
rpacuyecknx 311EMEHTOB BalLMX NPOrpaMM.

[TukTOTpaMMBI, PACITONIOKEHHbBIE B BEPXHEH YaCTH, TO3BOJISIOT TIOJTYYNUTh
JOCTYT K PA3JIMYHOMY COJCPKUMOMY, UCIIOJIb3yeMOMY B IIpoliecce pas-
paboTKu. B 1aHHBIN MOMEHT HAM MHTEPECHBI [IEPBBIE JIBE.

KHorka Show the File Template Library ¢ nsobpaskeHueM JiicTa (D) OTKPBI-
Baet 6ubnoTeKy mabaoHOB (ailioB, ZOCTYIIHBIX [JIsI CO3JaHKI B BalleM
npoekTe. OHa ABJIIETCS AKTUBHOM B IAHHBII MOMEHT.

Knomka Show the Code Snippet Library ¢ nso6pasxkenueMm (pUIypHBIX CKO-
60k ( { }) OTKPBIBaeT OMOIMOTEKY KOJOBBIX CHUIIIIETOB, KOTOPBIE TIPE/I-
HasHa4YeHbI 1151 00JIerdeHnsT HaIllCAaHUs [IPOrpaMMHOro Koaa. Komosblit
CHUIIIET — 9TO WAOI0H KOAOBOM KOHCTPYKIINH, HAIIPUMEP KJIacca, MeTOJa,
(byHKITIY, TTTKIIA U T. /I

Hasxmute kHonky File Template Library u Haiigute mabjion ¢ uMenem Swift
File. 3axmure ero jaeBoil KHOIKON MBIIIN U [HePeTALIUTe IPIMO IO
main.swift B Project Navigator. B mosiBuBIIeMCsE 1MAIOrOBOM OKHE B Kade-
CTBe MMeHHM cosfiaBaeMoro (aiia ykasxure func.swift u coxpanure daiin
(puc. 33.12). B pegyJibrate 9aTUX IEHCTBUIL B CTPYKTYPE IIPOEKTA TIOSBUTCS
HOBBII (haiis, mpe/[Ha3HAYeHHbIH /711 XPAaHEHUS NCXOHOTO KO/IA.

func.swift
SumOfNumbars

Created by Alkal on 29.81.17.

B Dooo
\ i Payoround - n 08 Paygroard UI

—
|&| Sl Fie - An mmity St e

| Obiective-C File - s g
| TM1| omctiveat e

G| et O &z || ot @] @O0 @@
e

Puc. 33.12. Co3gaHue daiina func.swift
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Teneps oTkpoiite daiin func.swift, B koTopom 6yzer pacronaratbest hyHK-
1ug sum(_:_:), IpeHasHauYeHHA IS CJIOKEHUS IBYX apryMeHToB. Bxozi-
HBIE APTYMEHTbI (DYHKITK OYLYT UMETh THIT String? (COOTBETCTBYET TUITY
BO3BpalniaeMoro GyHkiyei readLine() 3HaueHUs ), 2 BHYTPU €€ peasinsa-
[[UU TIepe/T OTlepaliueil CJI0KeHsT — IIPeodPasoBhIBATHCS K Int.

YipocTuth npoiece co3aanus (HYHKIIUU TOMOTYT KO/IOBbIe CHUIITIETDI.
Ha manesn Library maskmute kHOTIKY Show the Code Snippet Library, ocste wero
0TOOPABUTCS CIIMCOK KOZOBBIX CHUIIIETOB. [lajiee ¢ oMompio 1moJis Filter o1-
dussrpyiiTe ux 1m0 pase «swift funcs. Cpenn 0TOOPAUBIINXCS 2TIEMEHTOB
BuIOepuTe Swift Function Statement u 1iepeTaruTe €ero B peJakTop IPOEKTa.
B pesyJibrare sTux gefcTBUil B 00J1aCTH PEIAKTOPa HOIBUTCS IAOI0H (DyHK-
[[UH, B KOTOPOM MOTPEOYETCs 3all0JTHUTH HECKOJIBKO moJieil (puc. 33.13).

OO0 | b || || M mimbes ) B by b Finiahed raning Sumifiarbers : SuDibumters o E® <DQ0O
fanc st
O QA0 Ee @ B<>E plis] R panzamin
+ B St 177
¥ [ sumimiamioers 2 ff func.swift
(3 ki u| 3 // SumOfNumbers
& pencain I
¥ [Podn 5 // Created by Alkal on 29.81.17.
B & [/ Copyright ® 2017 Swiftme. All rights reserved.

nit
]

% import Foundation
Ja

©11 func name [ parameters ) -> return type {
12 function body

13 }

& =
i CIa— | LT [Crr— L R T | @100 8@min~ o
= e ——

Puc. 33.13. KogoBblli CHANMNET hyHKLMK

BBIZIGJII/IB 110JI€ hame B H_Ia6JIOH€‘, Bbl CMOJKETE BBCCTU UMA d)yHKLII/II/I, ac
MOMOITIIBIO KJIaBuIK Tab Ha KIaBuaType — MepecKaknuBaTh K CJIeLyI0IeMy
TpebyeMoMy oo, Mcrnob3yst co3aanublii mabaoH, Hamumute (yHKIIIO
sum(_:_:) (mctunr 33.3).

JNuctunr 33.3

1 func sum(_ a: String?, _ b: String?) -> Int {
2 let result = Int(a!)! + Int(b!)!

3 return result
4
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3apaHue

OTBeTHBTE, C YEM CBS3AHO TO, YTO TIPU BHIYUCTIEHUY 3HAYEHWS TIapa-
MeTpa result ucrob3yercest 1o JBe mapbl 3HAKOB BOCKIUIAHUS JIJIST
Ka)KJIOTO apryMeHTa OMePaluy CI0KeHrs, HarpuMmep "Int(a!)!"?

PeweHnune

3HaueHwue, epefaHHoe Ha BXO GyHKIUU Int(_: ), He JOJKHO OBITh
omuoHabHbiM. C 9TUM CBSI3aH 3HAK TIPUHY/IUTETHLHOTO U3BJIEUE-
HUS OMITUOHATBLHOTO 3HAUeHUs BHYTpU Int(_:), TO €CTh TIePBBIiI
3HaK BOCKJIUIIAHMSI.

Ornepatop ciokenus: BHYyTpU HyHKIMHU sum(_:_:) MOXKET IIPOU3-
BOJIUTH OTIEPAIINIO CJIOKEHHS TOIBKO C HEONMITMOHAIBHBIMHU 3HAUeE-
HUAMH, B TO BpeMs Kak yHKIuA Int(_:) B KauecTBe pe3yJbrara
cBOEl paboThI BO3BpalaeT 3HaueHue tuna Int?. VIMeHHO 110 9Toi
MPUYHMHE CTABUTCS BTOPOH 3HAK BOCKJIMIIAHWS.

Hecmotpst Ha To uTo yHKIMS sum(_:_:) onucaHa B ¢aiiie func.swift, ona
MOZKET UCIT0JIb30BAThCsI 6€3 KaKUX-1100 OrpaHnYeH il 1 B APYTUX haiinax
npoekra. Harmumem Ko/ B haitie main.swift, peaqusyoniuii ¢ moMOIIbI0

byHKIIIT sum(_:_:) croxeHune AByX unces (MUCTUHT 33.4).
Nuctunur 33.4

1 print("BBeanTe 3HayeHue nepBOro aprymeHTta")

2 var a = readLine()

3 print("BBeanTe 3HayeHMe BTOPOro aprymeHTa")

4 var b = readLine()

5 // nopcyeT cymMmbl ABYX BBEAEHHbIX Yucen

6 var result = sum(a, b)

7 // BbiBOA pe3ynbTaTa Ha KOHCONb

8 print("Pe3ynbtaT cymmsl - \(result)")

[Toznpasiistio, Bara nporpamMma rotopal 3arycTure ee u ¢ OMOIIbIO KOH-
COJTU B TIAHEJTH OTJIAJIKK TOTIPOOYITE TTPOM3BECTH CIOKEHUE ABYX THUCET
(puc. 33.14).

OcTanock JUITb COXPAHUTH TIPOTPAMMY B BHIE AaBTOHOMHOTO MPUJIO-
sxeHus. Bbl yike 3Haete oJiMH cnocod MOJIyYuTh K HEMY AOCTYTI, OTKPBIB
ero B Finder ¢ momotrsio arpuGyta Full Path. Ho ects emte ogns cmocob:
B Project Navigator B namnke Product BeiGepute daiin SumOfNumbers u nepe-
TAIIUTE ero B IIPOU3BOJIBHOE MECTO Ha BallleM KOMITbIoTepe (HalprMep, Ha
paboumnii cros uan B mporpammbl) (puc. 33.15).



386 YacTb V. OCHOBbI pa3paboTKu MPUNOXEHNUN

BeeauTe 3HayeHue NepBOroO aprymeHTa
10

BeeauTe 3HauyeHue BTOPOTO aprymeHTa
13

PeaynbTaT cymmb — 23

Program ended with exit code: 8

Al Qutput & ® Wi

Puc. 33.14. PaboTa KOHCOMBLHOMO NMPUIOXEHMSI B 06/1aCT OTIafKK

I 5 By sdac | | Finished runving SumOrarmben - Samfas)
SumQthumben.
B < 0 [ sumdinumtes ) [ n) Bl Sum0)

Puc. 33.15. CoxpaHeHne co34aHHOro NpuioXXeHus

Hanncannas nporpaMma He uzieaibHa, oHa OyzieT BecTh ceOst HeKOPPEKTHO,
HaIipuMep, IIpu BBO/IE 6yKB B Ka4e€CTBE 3allpallinBaeMbIX 3Ha‘{eHI/II>,I. TeM HE
MeHee Tenepb Bbl 00/1a1aeTe MNEPBIMYHbIMKI U OYEHb BasKHBIMK [IPUEMAMU
paboTsl ¢ paboueii cpepoit Xcode. Boinonsiite 3aganus u gBUrairech
JaJIbIIe — Bac JKJET ellle 04eHb MHOTO BCETO MHTEPECHOTO!
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3apaHue. «CyMmmMma uucen», sepcus 2.0

JlopaboTaiite mporpaMmy Tak, 4TOObI OHA TPOUBBOJIIIA TPOBEPKY
3HAUCHWH 3aMPaNTNBAEMbIX TTAPDAMETPOB HA COOTBETCTBUE YUCIOBO-
My THILY JaHHbIX. TOJIBKO B cilydyae BBO/a KOPPEKTHOrO 3HAYEHUS
JIOJIKEH TIPOMCXOIUTD TEPEX0/I K CIAeLYIONEeMY IIary.

MOACKA3KA /1515 pelleHns NocTaBeHHOM 3a4a4um Bbl MOXETE UCMOJb30BaTh
onepaTop MoBTOPeHUs repeat while.

PeweHune

Oynkiust Int(_:) BO3BpAIAET 3HAYEHUE ONIIUOHAIBHOTO THIIA
Int?. B ciyuae, ecin npuBeieHUE K YUCITY HEBO3MOXKHO, OyaeT
BO3BpaIeH nil. ITON 0COOGEHHOCTHIO MOKHO BOCTIOIb30BATHCS TIPH
OIIpEe/IeJIEHUN COOTBETCTBUSA BBEAEHHDBIX YUCEN 1EeJTOYUCTIEHHOMY
TUILY JaHHbIX (JcTuHT 33.5).

Jiuctunur 33.5.

1 // 3anpoc 3Ha4YeHUs NepBOro aprymeHTa

2 var numl: String?

3 repeat {

4 print("BBeguTe 4Mc/lioBOe 3HAYeHWe NepBoro aprymeHTta')
5 numl = readlLine()

6 } while (Int(numl!) == nil);

7 // 3anpoc 3HayeHus BTOpPOro apryMmeHTa

8 var num2: String?

9 repeat {

10 print("BBeauTe 4YMCNOBOE 3HAYeHMe BTOPOro aprymeHta™)
11 num2 = readLine()

12} while (Int(num2!) == nil);

13 // MoOACYeT CyMMbl ABYX BBEAEHHbIX 4Yucen

14 var result = sum(numl, num2)

15 // BbiBOA pe3ynbTaTa Ha KOHCO/b

16 print("Pe3ynbTaT cymmbl - \(result)")



KOHCOMbHasa urpa
«OTragam umcno»

Koncostb 3aMmevaTesibHO TIOJXOAUT JIJIST CO3/IAaHUSI TIPOCTBIX B Peasn3aliiu
MPUJIO’KEHWH ¢ MUHUMAJIbHBIM (DYHKIIMOHATIOM. B 9TOi1 r1aBe MbI co3/1a-
M urpy «OTrajail unciao», B KOTOPO# MOJIb30BaTENb OJIKEH OTTaaTh
caydailHOe YUCJI0, 3araJlaHHOe KOMITBIOTEPOM.

CyTb UTPHI B cIIeAYIONIEM: KOMITBIOTEP 3araIbIBaeT I[eJ10e YNCIO0 B THama-
30He oT 1 0 100, a UTPOK TIBITAETCS YTaJIaTh €0 32 MUHUMAJIBbHOE KOJIYe-
¢TBO X0/10B. TTocJte KasKIoii MOMBITKY MPUIOKEHUE IOJEKHO COOOIIATh, KaK
BBEJIEHHOE YHCIO COOTHOCUTCS € 3aTAIAHHBIM: OHO OOJIBIITE, MEHBITIE TN
paBHo emy. VITpoBoii mipoiiecc poieMOHCTPUPOBaH Ha puc. 34.1.

060 (& vasilyusov — WhatNumber — 8131

[ ap A Bp wueno. Bawm TpeSyaTen oTrafaTe aro. !!
BoeanTe Baw mapuanT k nasmkTe Enter

4R

Baw sapuaHT GoNble 2aTagaHHOTO HMENd
BoeanTe Baw mapuanT w nasmkTe Enter
kL] g
Baw sapuaHT Gonble 3aragaHHOTO HMEna
BoeanTe Baw mapuanT k nasmuTe Enter
12

Baw sapuaHT GoNbme 2aTagAHHOTO HMENd
BoeanTe Baw mapuanT w nasmkTe Enter
L]

Baw BIPHAHT MEHLG 3ATARAHHOTO “MEND
BoeanTe Baw mapuanT w nasmuTe Enter
L

Baw BIPHAHT MEHLIG 3ATARAHHOTO “MEND
BoeanTe Baw mapuanT k nasmkTe Enter

1@

BIW BIPHAHT MEWLE JATARIMHOTO KA
BooAWTe BAW BAPHAHT W HawmuTe Enter

11

Bu yragandl

legout

Savinyg session...

...copying shared history...

--«3aving histery...truncating history filea...
-« -Completed.

Deleting expired sessions.._2H completed.

[Mpousce sasepwen 1]

Puc. 34.1. Urpa «OTragai umcno»
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Hama 6ynyuias urpa 6yaer GhyHKIMOHIPOBATH TI0 CIACAYIONEMY aJIro-
purMmy:

Teneparnns ciydaifHOTO YyncIa.

3ampoc BapuaHTa YNCIa Y OJb30BaTE.

ComocTaBiieHIE CTeHEPUPOBAHHOTO YNCJIA C 3aTIPOIIIEHHBIM.

BerBoj pesysibraTa cOnocTaBJIeHII.

Ecom yncna oguHakoBbl, TO paboTa MporpaMMbl 3aBEPIIACTCS.

O

Ecan uncia Pa3aMYHbI, TO MIPOUCXOAUT IEPEXO/T K HIary 2.

Tenepsb 3aiiMeMcst pa3pabOTKON HAIIETO TPUTIOKEHISL.

3apaHue

Cospaiite B Xcode HOBBII KOHCOJIBHBIN IPOEKT ¢ uMerneM « W hat-
Number». [Tociie aT0r0 yIaaure Bech KO, HaXOASIIHICS B (aiiie
main.swift.

Jluist Havasta B (paiiie main.swift peasinsyem MexaHu3M reHeparym CIyvai-
HOro ynca (ictunr 34.1).

JNiuctmur 34.1

1 import Foundation
2 // reHepauua cny4alHoro 4ucna
3 let randomNumber = UInt8(arc4random_uniform(100))

Tenepn koncranTa randomNumber COIEPKUT CAyYalHO CreHepUpOBaHHOE
YUCJIO.

MPUMEYAHME HanoMmHio, YTO ANS TFeHepauuy Cy4alHOro 4Ymcnia WCrosb3yeTcst
dyHKkumsa arc4random_uniform(_:), koTopasi BXoauT B cocTaB dpeiiMBopka Foundation.

ITapy cJI0B TTPO ONITUMHU3AITHIO TPUIOKEHHS. B 0611teM cirydae srobast onTu-
MU3AIUST — ITO MMOUCK KOMITPOMHUCCA, OOBIYHO MEK/LY MTAMSITHIO U ITPOIIEC-
COpPHBIM BpeMeHeM ycTpoiictsa. O6paTute BHUMaHUE, 4TO B iuctunre 34.1
B KaueCTBe THUIA JaHHBIX KOHCTAHTBI randomNumber MCIIOIb3yeTCsa UInt8.
Ecuiu He omnpeieinTh THIT IAHHBIX CAMOCTOSITENIbHO, TO Swift aBTOMarTu-
YeCKHU OMPEesUT ero Kak Int, a 310 32 (wiu 64) 6ura mamsiti BMeCTO 8.
Ila, KOHeYHOo, B TAHHOM CJIy9ae 9KOHOMHUS He MMeeT KaKOH-TH00 MTpaKTh-
YeCKOM 110J1b3bl, HO 51 HACTOATEJILHO COBETYIO BaM IIPUBBIKATD K IIPOIIECCY
OINITHMU3AIIK C CAMOTO Havajia Baliero mytu pazpaborunka. He Goiitech
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ommubOK, Be/lb ABTOOMOIHEHE 1 clipaBKa B Xcode Beeryia moJCKaKy T BaM
MIPAaBUJIbHBIN Ty Th.

Tema onTuMu3aru oueHb MUPoKa U mHTepecHa. [lopoil BeI gaske MoxeTe
MONTH Ha HEKOTOPBIE TPATHI PECYPCOB B YroAy YNTabEJbHOCTH KO/a, HO,
TeM He MeHee, I COBETYIO BaM MCKaTh IIyTH OITUMHU3AIMU JI000T0 Koja,
KOTOPBII BBI CO3/IaeTe.

MPUMEYAHME CnyyaliHble Yncna, reHepupyeMble 60/bLIMHCTBOM Si3bIKOB MPOrpaM-
MUpOBaHus (B TOM uucne n Swift), B AENCTBUTENBHOCTU SIBASIOTCS NCEBAOCYYaliHbI-
mMu! NS UX BbIYUCIEHWUS UCTONb3YIOTCS anrOpuTMbl, HE UCMOMb3ytoWwme Kakve-nnbo
HenpeacKkasyemble cocTaBnsowme. [a n Booblue, HUYEro ClyYaliHOro BHYTPU BalLEro
KOMMblOTEPA HET, BCE MOAYMHSETCS 3apaHee 3anporpaMMMpOBaHHbIM anroputMam. Ans
CO3AaHUNSA MO-HACTOSLLEMY CITyYalHbIX YMCEN UCMONb3YIOTCS CreuunanbHble annapaTHble
peLLeHunsi, 06bIYHO M3MEpPSIOLLME 3HAUYEHNS! BHELLHUX U3NYECKMX SBNEHNIA. HO BaM He
CTOMT 3aAyMblBaTbCsl 06 3TOM. Pe3ynbTaToB paboThl dyHKUMKM arc4random_uniform(_:)
BMOJIHE AOCTATOYHO NS MPOrpaMMbl NPaKTUYECKK N0B0ro YPOBHS CIIOXHOCTU.

[ITaru 2—6 onmcanHOTO BHIIIIE AJITOPUTMA — ITO IUKJI. Bama nmporpamma
He JI0JIZKHA 3aBepiiaTh paboTy 10 TeX Iop, II0Ka YKUCJI0 He OyAeT OTrajaHo.
[l peasu3aliuu 9TOr0 yCJIOBUS JIyUIlle BCETO MCIIOJIb30BaTh OTIEPATOP
noBTopenus while (ucTunr 34.2).

Jnuctuur 34.2
1 import Foundation

2 // reHepaums cny4alHoro 4ucna

3 let randomNumber = UInt8(arc4random_uniform(100))

4 print("KomnbloTep cnyyaiHbiMm obpa3om 3aragan 4ucno. Bam TpebyeTcs
oTragatb ero.")

5 // ¢nar, ykasbiBawwuii Ha TO, HTO YUC/IO elWe He OTragaHo

6 var correctNumber:Bool = false

7 // npoBepka 3HayeHua dnara

8 while !correctNumber {

9 print("BBeanTe Baw BapuaHT W HaxmuTe Enter")

10 // NonyYeHus 3HayeHWA C KJaBUaTypbl MoJib3oBaTesNA

11 let myNumber = readLine()

12 // cpaBHeHWe BBEAEHHOIrO0 U CreHepUpOBaHHOrO 4ucesn

13 if (UInt8(myNumber!) == randomNumber){

14 correctNumber = true

15 print("Bel yraganu!")

16 }else if (UInt8(myNumber!)! < randomNumber){

17 print("Baw BapuaHT MeHble 3arajaHHoro 4yucna")

18 }else if (UInt8(myNumber!)! > randomNumber){

19 print("Baw BapuaHT 6onbwe 3aragaHHoro 4yucna")

20 }
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[ToBTOpIOCH, OITUMU3AIUA — ITO KOMIIPOMUCC, B IAHHOM CJIy4ae MEXy
MaMsIThIO U mporieccopoM. HecMOTpst Ha TO UTO ¢ 1TOMOIIBIO THIA UInt8
BBl BKOHOMUTE GUTHI, BaM MTPUXOAUTCS HEOJHOKPATHO MCIIOJIb30BaTh
dyuxiio npeobpazoBanus Tuia UInt8(_:) /sl BBEIEHHOTO 3HAYEHUS],
XpaHsAIIerocst B KOHCTaHTe randomNumber. JTO, B CBOIO OY€PE/b, PACXO/YeT
mpotieccoproe Bpemst. Ho Tak Kak ee BBIMOTHEH e TPAKTHIECKN He TpehyeT
pecypcoB, /1a U BBIYUCJIUTEIbHbIEC BO3MOKHOCTH COBPEMEHHDBIX YCTPONCTB
KOJIOCCAJIBHBL, TO IIOAXO0J «PACXOLYEM PECYPCHI IIPOIeCcCOpa B YTOAy 9KOHO-
MU TAMSITH» BITOJTHE olpaBaaH. 1 caMoe BasKHOE, UTO OH Oy/IeT OlpaBIaH
B GOJIBIITMHCTBE TIPOTPAMM, KOTOPBIE BbI CO3/aJINTE B OYyIIEM.

Barma nporpamma rotosa. 3arycrute ee 1 nonpobyiite cebst 8 6oproe ¢ uc-
KYCCTBEHHBIM MHTEJITIEKTOM.

3apaHue

[TepenuiuTe Ko IPOrpaMMbl, MCII0JIb3YsT KOHCTPYKIUIO switch-
case BMeCTO if-else /JI1 CONIOCTABJICHU CTEHEPUPOBAHHOIO U BBE-
JIEHHOTO YU CEJI.

PelwieHune

Pertenvie npuseneno B quctunre 34.3. Koy BHe orepaTopa moBTO-
peHus while He IPETEPIUT KAaKUX-T1M00 M3MEHEHUI 1 TI09TOMY He
MPUBEJIEH B JINCTUHTE.

JNinctuur 34.3

1 while !correctNumber {

2 print("BBeauTe Baw BapuaHT M HaxmuTe Enter")

3 // mNony4YyeHuA 3HaYeHMA C KnaBuaTypbl Mosb3oBaTens
4 let myNumber = readLine()

5 // CpaBHeHWe BBEAEHHOIrO0 W CreHepupoBaHHOIO 4ucen
6 switch UInt8(myNumber!)! {

7 case randomNumber:

8 correctNumber = true

9 print("Bbl yraganmn!")

10 case _ where UInt8(myNumber!)! < randomNumber:

11 print("Baw BapuaHT MeHble 3arafaHHoro 4ucna")
12 case _ where UInt8(myNumber!)! > randomNumber:

13 print("Baw BapuaHT 6osblWe 3arafaHHoro 4ucna")
14 default:

15 break;

16 }
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3apaHue

3aiimeMcst onrTuMusalueii mporpaMmMer. JlopaboraiiTe Kox TaKuM
00pasoM, 4ToObl QYHKIHMA IpeobpasoBaius B THII UINt8 UCIIO/Ib-
30Bajach eAMHOKIIBI, & He TPIUKIBI, KaK PaHee.

PeweHune

Jluist pelieHust TOCTaBJIEHHON 3a/layy JOCTATOYHO MCIIOJIb30BATh
UInt8(_:) BMecTe ¢ pyHknuen readlLine(). Kox npeacrasien
B JINCTUHT 34.4.

Nuctuur 34.4
1 while !correctNumber {
2 print("BBeauTe Baw BapuaHT M HaxmuTe Enter")
3 // nony4YeHuAa 3HayeHWA C KNaBuaTypbl Mosb3oBaTend
4 let myNumber = UInt8(readLine())!
5 // cpaBHeHMe BBEAEHHOTrO U CreHepupoBaHHOro 4ucen
6 switch myNumber {
7 case randomNumber:
8 correctNumber = true
9 print("Bbl yragaau!™)
160 case _ where myNumber < randomNumber:
11 print("Baw BapuaHT MeHblle 3arajaHHoOro 4ucna")
12 case _ where myNumber > randomNumber:
13 print("Baw BapuaHT 6osblle 3aragaHHoOro 4ucna")
14 default:
15 break;
16 }
17 3}
3apaHue

Jlopaboraiite TiporpamMMy TakuM 06pa3oM, 4TOOBI MOCJE OTrabIBa-
HIAST OHA CIIPAITABAJIA TTOTB30BATENST O HEOOXOANMOCTH TIPOBEIEHHUST
HOBOTO Typa UTPbI. JIpyruMu ciroBaMu, 100aBbTE BO3MOKHOCTE
MEePEerTPOBKHU TIPOU3BOJIBHOE KOJMUYECTBO pa3 6e3 mmepe3arpysku
MIPOrPAMMBbIL.

PeweHune

OHIM 13 BADHAHTOB PEIIEHIST MOJKET OBITH MCTIOIb30BAHIE CITEI[H-
AJIbHOM TIepeMeHHOT-(hIIara, yKasblBAOIIEi Ha HEOOXOAUMOCTD TIPO-
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BeJIeHUsST HOBOTO Typa UTPBI. B aTOM cirydae motpebyeTcss m06aBuTH
orrepaTop HOBTOpeHusi while, IPOBEPSIIONINIT 3HAYEHST HTOTO hurara.
B kavecrBe duara Gyzer BoICTYIIATh epeMeHHast startNewGame.
Penrenne mpuBezieHo B iuctunre 34.5.

Nuctunr 34.5

1 import Foundation

2

3 // ¢nar nepenrpoBku

4 var startNewGame:Bool = true

5 while startNewGame{

6 print("KomnblTep cny4daiHbM o6pa3om 3aragan Yucio.
Bam TpebyeTcs oTragaTtb ero.")

7 // reHepauua cny4ahHoro u4ucna

8 let randomNumber = UInt8(arc4random_uniform(100))

9 // ¢nar, ykasbiBawwMin Ha TO, YTO YUC/O ele He OTrajaHo

10 var correctNumber:Bool = false

11 // npoBepka 3HayeHua ¢nara

12 while !correctNumber {

13 print("BBeauTe Baw BapuaHT ¥ HaxmuTe Enter")

14 // nonyYeHuA 3HavyeHMA C KJaBUaTypbl Nonb3oBaTensa

15 let myNumber = UInt8(readLine()!)!

16 // CpaBHeHMe BBEAEHHOrO W CreHepupoBaHHOIrO 4ucen

17 switch myNumber {

18 case randomNumber:

19 correctNumber = true

20 print("Bbl yraganu!™)

21 case _ where myNumber < randomNumber:

22 print("Baw BapuaHT MeHblle 3arajaHHoOro 4ucna")

23 case _ where myNumber > randomNumber:

24 print("Baw BapuaHT 6osblle 3arajaHHoOro 4ucna")

25 default:

26 break;

27 }

28 }

29 // 3anpoc pelweHuA MNonb30BaTeNnAa Ha NepeurpoBKy

30 print("XoTuTe nuM Bbl MOBTOPUTbL Mrpy? BBeauTe Y B ciy4ae

cornacus.")

31 let newGame = readLine()

32 if I(["y", "Y"].contains(newGame!)) {

33 startNewGame = false

34 }

35 3}
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3apaHue

[Tpu pernieHur TPEABIAYIIEro 3aaius MHOW OBLIO MPET0KEHO
MCIOJIb30BAHNE KOJIEKITNH [«y», «Y» | /IS CONOCTaBIEHNS BBE-
JIEHHOTO 3HAYEHNUS U AJIEMEHTOB ATON KOJLIEKIU. B 1anHoM cirydyae
pacxofryercst v maMsiTh (11 XpaHEHUsT KOJUIEKITUH ), 1 TIPOIECCOP-
HOe BpeMst ([IJIs1 BBIITOJIHEHMSI METO/Ia contains(_:)), 4To e/iBa Jin
SBJISIETCS HaWIydnuM penrerneM. Cama KOJTERIHS [«y», «Y» |
comepskut 50 % 6ecroIe3HBIX HEUCITIOIb3YEMbIX JaHHbIX. Tak, ecim
BbI BBEJI <Y », TO 9JIEMEHT «y» KOJJIEKIIUK OY/IeT HAXOAUTHCSA TaM
BITYCTYIO U He OY/IEeT MCTI0Ih30BaH, M HA0OOPOT, ECIIN BBl BBEJIH <Y,
TO GECTIOIE3HBIM ABISAETCS 27eMEHT <Y ». JIDYTUMU CJIOBaMH, B KasK-
JIOM cJlydae Ballla KOJIJIEKIUS HAIIOJOBUHY SIBJISETCS MYCOPHOI.

B aTom 3aaann 51 IpeTarao BaM ONTUMU3NPOBATE PACXOLYEeMYIO
MaMATh MPUI0KEHUs. [lepenuimuTe Koa TakuM 06pa3om, 9To0bI
MaMsTh He PacXo0Basach Moj GeCroie3Hble MyCOPHbIE JaHHBIE.
ITO 3HAYUT, YTO BAM HEOOXOMUMO OTKA3ATHCS OT MCTIOJH30BAHMS
Kosuteknuu [“y”, “Y”]. Haiigure apyroi crocoo.

PeweHnune

[Ipotie BCero mocTynuTh CJAeAyomuM 06pa3oM: TpeobpaszoBaTh
3aIMCAHHOE B KOHCTAHTY newGame 3HAUeHUE K BEPXHEMY PETUCTPY
U CPaBHUTH €ro ¢ <Y». 3aMEHUTE omepaTop if, NCIOIb3YIONNI
KOJIJIEKITHIO [«y», «Y» |, Ha IpUBENEHbIN B IUCTUHTE 34.6.

Jinctunr 34.6

1 if (newGame!.uppercased() != "Y"){
2 startNewGame = false

3}



BBeaeHue
B MOBWJIbHYIO
pa3paboTky

Kaskzas u3 moc/eyomux rjiap B KHUre OyeT BalluM ITPOBOJHUKOM Ha
nejerkoM nytu Apple-paspaGorunka. HecMoTpst Ha TO YTO JI0 5TOTO MBI
3aHUMAJINCh He MOOUJIbHOI Pa3pabOTKOiL, a co3aHreM KOHCOJIbHBIX IIPH-
JIOKEHUIA 711 HACTOJILHOTO KOMIIBIOTEPa, Halllell OCHOBHOI 3a1a4eii ObLI10
u3ydeHue BaskHeHIux sneMenToB uHrepdeiica Xcode u npoxoxaenue
HaYaJIbHBIX 9TAIlIOB B BOIIPOCaxX B33HMO[[€I>JICTBHH C HUM.

[Tpurio Bpems Tiepeiitn K Harnbosiee MHTEPECHOI TeMe: paspadoTKe Mo
MOGUJIbHYIO orepannoHHyo cuctemy i0S. CKOpo BbI IIPAKTHYECKU CaAMO-
CTOATEJLHO CO3/IA/INTE HECKOJIBKO MPOCTEHIITNX TTPUIIOKEHNH, KasKI0e U3
KOTOPBIX Oy/IET HAPABJIEHO Ha M3y4eHIe BoaMoskHocTeil Xcode. B mpo-
1iecce pa3paboTKH MBI pazbepeM ¢ BAMU MHOKECTBO HOBBIX (DYHKITHOHAIb-
HBIX 3JIEMEHTOB M TaKUX MOHATHI, Kak storyboard, view controller, Interface
Builder, user interface, MogabHBIE OKHA, KHOIIKH, HAIIINCH I MHOTOe-MHOTO€e
apyroe.

Jleputech Kperde, 3To GyIeT OUeHb HHTEPECHO!

Ouenb BaKHO, 4TOOBI BBI MOTPYKATUCH B Pa3pabOTKY IJIABHO, O€3 PHIBKOB
B U3yueHUU Marepuaja. Mbl OyeM MaKCUMalbHO MOAPOOHO pazbuparth
KayK/IbIil 1I1ar, OCTaHABJINBASCH HA HOBBIX U TIOKA €Ille HEU3BECTHBIX IT0-
HATUAX 1 MeXaHuamax Xcode.

B nanHoii rimaBe BbI BIiepBble Mepeiijiere K CO3IaHII0 MTPUIIOKEHN S, TMeto-
IIeTo MyCTh MUHUMAJBHBIH, HO IeHCTBYIONNN (DyHKITMOHAT.

35.1. Co3pgaHue npoekta MyName

Ceiiuac MBI IPUCTYIIUM K CO3/IaHNTO TIpocTeiiniero iOS-mpumoxenus,
B 1Ipoliecce Pa3pabOTKU KOTOPOTrO BbI MO3HAKOMUTECH ¢ HEKOTOPBHIME Oa-
30BBIMU MTOHATUSAME U (DYHKITMOHATBbHBIMU BO3MOKHOCTSIMU.
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3apaHue

Coszpaiite HOBbIN MPOEKT st ratgopmbl iOS Tumna Single View
Application c umenem MyName.

MOACKA3KA Bbl y)Xe HEOAHOKPATHO MPOXOAWMIN MPOLECC CO34aHWUS HOBOMO
Xcode-npoekTta. Ecnu y Bac BO3HWKIWN 3aTPyAHEHMUS C BbIMOJIHEHWEM [AHHOTO
3a4aHus, BEPHUTECH K MpeablayLyM rfaBam.

[Ipesxe yeM IPUCTYIUTh K pa3paboTKe TPUIIOKEHM, 00paTUMCS K pe-
nakropy npoexta. Ceifuac B HeM 0TOOPAKAIOTCS HACTPOIKHU BaIIEro IIPH-
noxenus (puc. 35.1).
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Puc. 35.1. Hactpoiku npoekta MyName

HanomHio, 4To u3MeHeHre HaCTPOEK MPOEKTa AOCTYITHO B TOM CJIydae,
korza B Project Navigator BeiOpaH KOPHEBOIT 0OBEKT jiepeBa PECYPCOB

(B 1aHHOM cJIyYae aTo

MyName).

B BepxHeit yactu paboueii 061acTH PacIioNoKeHa MaHe b BKIAJIOK, C M0-
MOIIIBIO KOTOPOI MOKHO TIePEeMEINAThCA MEKIY PA3JIUYHBIMU TPYIIaMU
HacTpoek. B nacrosamuii MoMenT akTUBHA BKJa/ka General, 1 UIMEHHO ee
coctaB otobpakaercss B pegakTope mpoekTa. C ee MOMOIIBIO BbI MOJKETE
M3MEHUTH OCHOBHBIE HACTPONKM BaIIero MPUIOKEHWS, B TOM YUCTE P

TeX, KOTOPbIE OBLII YKa3aHbl IPU CO3/TaHN U TTPOEKTA.
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Bce mapametps! Bkiasiku General pas/esiensl Ha paszessl. Pasnen Identify
COJIEPIKUT CJIEIYIONTNE TAPAMETPbI:

Q Display Name — umsi npoekTa, KOTOPOe Bbl 33/1aBAJIU [IPU €0 CO3/IaHUM.
3HaveHue JAHHOTO TI0JIS He TIOJITIEKUT PelakTHPOBAHUIO.

Q Bundle Identify — ugenTudukarop npoyKra.
Q Version — Bepcus NPUIOKEHUS.
O Bundle — HoMep COOPKY IIPUIOKEHNSL.

[Ipesxie yeM BbI pa3dMecTUTe CBOe HOBOE MTPUJIOJKeHHe B Marazune AppStore,
ero HeoOXOUMO MOJIUCATDH € HOMOLILIO HU(POBOIL moanucu. Bo3amox-
HOCTbH (MJI HEBO3MOKHOCTD ) COBEPIIIEHNS ATOH OTlepaliuy yKka3aHa B pas-
nesie Signing. Ecain B 0KHe co3zaHus 1IpoekTa B 11oJjie Team Bbl BbIOpaIn
None, To mapameTp Status 0ToOpasuT KPAaCHYIO TMKTOIPAMMY U COOOIIEHNE
0 HEBO3MOKHOCTU MPUMEHEHUS MOATINCH.

O6parute Buumanue Ha pasaen Deployment Info. B nem comepskarcs ma-
paMeTpBI, HETTOCPEACTBEHHO BIHSIONTIE Ha pabOTy mpuiosxkenus. Tax, Ha-
nprMep, mapameTp Devices ompesiesisieT yeTpoiicTBa, Mo KOTOPHIMHU GyIeT
paborath Balie mpunoxenne. 3nadenue Universal rOBOPUT O TOM, 4TO Ballie
npusiokerue Gyaer paborath kak oz iPhone, tak u oy iPad. IleakHuTe
TI0 BBITIAJIAIONIEMY CITHCKY ¥ BbiGepuTe iPhone.

35.2. Interface Builder, Storyboard
n View Controller

[Tpumio Bpems nepeiiTu K paspaboTKe 10Jb30BaTeIbCKOro MHTEepdeiica
(User Interface, coxpamienno UT) Bariero npuiosxKeHus..

Barnganure na Project Navigator: Tam mosiBuIoch MHOKECTBO HOBBIX, 110
CPaBHEHMIO C TIPOEKTOM KOHCOJIBHOTO IIPUJIOKEHUsT, pecypcoB (puc. 35.2).

Maitnet ¢ pacmmpenuem swift (AppDelegate.swift u ViewController.
swift) comepxar ncxoanpiii Kox npuioxkenus. Maiijbl ¢ paciiupeHeM
storyboard (Main.storyboard u LaunchScreen.storyboard) panee nam ne
Berpedasvch. OHu npeHaszHadeHs [ist cozaanust Ul MpUiosKeHust, u 3ToT
mpotiecc B Xcode 0ueHb MPOCT ¥ TIOHSATEH, ¢ HUM MbI BCKOPE TIO3HAKOMUM-
ca. Hlenkuure 1o daitay Main.storyboard B o6sactu HaBuraiuu 1 06-
paruTe BHUMAaHUe Ha TO, Kak udMenuJcs Project Editor (puc. 35.3). Ilepen
BaM¥ OTKpbLICs pemakTop nHtepdeiica (Interface Builder, coxpamiento IB).

Interface Builder obecrieunBaer yaoOHBIN BU3YAIbHBINA CIIOCOO CO3MAHIIS
n pepaktupoBanus Ul npunoxenuii. C nomonisio 1B co3maercs pac-
KaJpoBKa (storyboard), cocTosias u3 0gHOTO UIN HECKOJIbKUX Pabounx
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Puc. 35.3. Pegaktop nHTepdelica

9KPaHoB 1 Habopa CBA3eH MeXKIy STUMU SKpaHaMu. Kaxablil OTae bHbIH
pabounii 9KpaH Balllero MPUJIOKEeHUsT HasbiBaeTcs ciieHoii (scene). C 1mo-
MOIIBIO pefakTopa nHTepdeiica Bbl MOKETE CO34aTh HEOOXOAUMOE KOJIH-
YeCcTBO ClleH U 00ecIieynTh UX B3auMo/eiictBue Mexay coboil. U Bee aTo
MOZKET OBbITh c/ieTaHo 6e3 eMHON CTPOYKK Koja!
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Ceituac storyboard Baiirero 1nmpuiosKeHus COCTOUT BCETO M3 OJIHOW CII€HBI.

NMPUMEYAHUE Bo Bpems cBoeii paboTbl Interface Builder BsaumopeiicTByeT C hait-
namu ¢ pacwmpeHueM xib (oHn He oTobpaxkatoTcst B Project Navigator, Bbl MOXxeTe yBu-
[eTb UX Wb B (alnoBol cUCTEME, B Manke C NMPOeKTOM). 3TO OBblUHble TEKCTOBbIE
aiinbl, umetowme XML-chopmaT 1 onucbiBatoLme rpaduyeckme anemeHTbl MHTepdeiica.
Storyboard-caiinbl, B CBOIO 04epeab, KOMMOHYIOT MHOXECTBO Xib-ainos. Yutas goky-
MEHTaLMIO UK cTaTbh O pa3paboTke B Xcode, Bbl MOXETE BCTPETUTL YNOMUHAHMS nib-
aiinos. B HacTosiLiee BpeMs nib-hopmaT SIBASETCS yCTapeBLUMM, MY Ha CMEHY MpuLlen
xib, HO B Culy UCTOpPUYECKMX MPUYMH Takue aiinbl MOpoK BCe elle HasbiBatoTcs nib.

Ob6parute puuMmanue Ha Jump Bar (maHesib epexo/a), pacuoioKeHHY IO
npsimo Haz Interface Builder (puc. 35.4). 9T0 oYeHb MOME3HDIH (HYHKITHO-
HaJIbHBII as1eMeHT Xcode, ¢ ero IIoMOILIbIO, TaK JKe Kak 1 B Project Navigator,
BbI MOJKETE BBIOUPATH PECYPC, KOTOPbII Tpedyercs 0ToOPasuTh B PeakTope
mpoekra. B GyyieM Bbl GyieTe 04€Hb YaCTO €r0 UCIOIb30BaTh.

B < » [B wvyname) [T syrame } [lj mainstoryboard } i) Main.storybaard (aase) 3 No Selection |
D= e !

Puc. 35.4. Jump Bar, npegHasHaueHHbIN Ans nepexoaa Mexzay pecypcamu npoekTa

Paiee Ha srane co3gaHus IPOEKTa B KauecTBe mabjoHa ObLI BhIOpaH
Single View Application, 4TO JOCJIOBHO IIEPEBOJAUTCA KaK «IIPUIOKEHIIE
¢ ofiHUM oTOOpaskeHneM». B cooTBeTcTBIY ¢ 9THM I1ab10HOM (haiia Main.
storyboard comepxut ofHy clieny, To ecTh OMH PabouMii SKPaH IPUIOKe-
Hust (BepuuTeCh K pric. 35.3). Co BpemeHeM storyboard Batiero mpuiosKeHust
MOJKeT 003aBECTUCH OOJBIIMM KOJUYeCTBOM ciieH. [Ipumep storyboard
¢ GOJIBIIMM KOJIMYECTBOM CLIEH IIpUBeeH Ha puc. 35.5.

Kak roBopuiioch patee, B coctas storyboard 106010 IPUIOKEHUST BXOIAT:
Q O/IHA UJIM HECKOJIBKO CIICH;

0 cBA3U MEXY CLECHAMU.

ITpu aToM B TI0GOT CIIeHe MOKHO BBIIETUTD CIEYIONINE IEMEHTDI:

Q orobpaxenus (views, cpeld MPOrPaMMHCTOB TaKsKe Ha3biBaeMble
«BBIOIKAMU» ) TpapUIeCKUX 2JeMEHTOB CIIeHbl (KHOIOK, HA/MKICENH,
TabJIUI U T. 1.);

d IOITOJIHUTEJIbHBIE 2JIEMEHTDI, O6eCH€‘H/IBaIOHII/Ie Cl)yHKHI/IOHaJIbHOCTb
CIICHBI.

Otob6paskeHns MOTYT BXOAUTh B cocTas ApyT Apyra. OHu sapiasiorcs Ga-

30BBIMH CTPOMTENbHBIMU OJIOKAMM, U3 KOTOPBIX U cozpaercsa UI npuito-

JKEHUeE.
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Puc. 35.5. Storyboard ¢ 60nbWMM KONMYECTBOM CLIEH

MPUMEYAHUE Bbl HaBepHsKa NOMHUTE, KaK MCMOb30Basv B/IOXKEHHbIE APYr B Apyra
oTobpaxkeHuns npv paspaboTke NPUIOXKEHWS, NO3BONAIOLLEro ABUraThb Wapuku B Xcode
Playground.

B neBoii wactu Interface Builder naxomurcs Document outline (cxema jo-
kymenra) (puc. 35.6). Ecii oro6pasuts Bee BioxkeHHbie B View Controller
Scene ajieMeHTBI, TO BbI YBU/IUTE MTOJHYIO CTPYKTYPY Barrero storyboard.
Ecan Project Navigator mo3BoJisieT BaM MOJIYYUTDb AOCTYI K PA3JIUYHBIM
pecypcaM MpoekTa, B TOM dnciie K storyboard-daiiaam, To 6aarogapst
Document outline BbI 1oJrydaere odeHb ya00HbIH C110co0 HOCTYIIA K dJIeMeH-
TaM, BXO/ISIIMM B cocTas storyboard.

v [E View Controller Scene
v (O] view Controller
v IE‘ View
Safe Area

{8 First Responder

Exit

— Storyboard Entry Point

Puc. 35.6. CtpykTypa storyboard
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IToka uTo storyboard cocTouT Bcero u3 oHOM ClleHbl, Ha3blBalolleics
View Controller Scene B Document outline. O, B ¢BOI0 04epe/ib, COCTOUT
13 CJICAYIONIIX 9JIEMEHTOB:

a

View Controller — 910 0ueHb BaKHBII 0GBEKT, OT KOTOPOTO BO MHOTOM
3aBUCUT (PYHKIIMOHMPOBaHUe ciieHbl. OH 3arpyskaeT ClieHy Ha 9KpaH
Balllero yCTpoiicTBa, a Takke CJICAUT 32 IIPOUCXOAAIUM Ha clene. [lo-
HOJIHUTENIBHO OH obecrieunBaeT ah(MEKTUBHBIN U OJHO3HAYHBIN TOCTYII
K JI060MY U3 00BEKTOB, CO3/IaHHBIX B TIPe/iesiaX CIIeHBI (HATpUMeED,
K KHOTIKaM).

View orpeiesisieT HeTTOCPEACTBEHHO caMy CIIeHY, a TOUHee, IK3EeMTLIISIP
kJacca UIView, KOTOPBIH SIBJISIETCS BU3YyaJbHBIM MaKeTOM, 3arpyskae-
MBIM 1 0TOOpakaeMbIM cpezictBamu View Controller Ha akpaH Baiero
ycTpoiicTBa. View — 9T0 nepapxuieckasi CTPYKTypa, a 3HauuT, 0To6pa-
JKEHUS PA3JIMYHBIX TPAhUIeCKUX 2JIEMEHTOB MOTYT CO3/IaBaTh JIEPEBO
U BXOJIUTDH B COCTaB APYT ApyTra. Panee BbI BCTPEYAINCh C KIACCOM
UlView mpu cosnarun naTepaktusHoro Xcode Playground. Ecu Bor
HieJIKHeTe 110 nkoHKe View B Document Outline, To Xcode aBTomMatnue-
CKU TIOJICBETUT KBAJ[PAT, COOTBETCTBYIONINI 9KpaHy Ha Ballleil clleHe
B storyboard.

Safe zone omnuchiBaeT ClieHy IPUIOKEHUS, HCKIOUas BEPXHUI Gap
¢ IaHHBIMM O COTOBOII ceTu, 3apsiae Garapen U APYroil CUCTEMHOI
nHpopmarmeii.

First Responder Bcersa ykasbiBaeT Ha 0OBEKT, ¢ KOTOPBIM TIOJIb-
30BaTesIb B3aUMOJIeiCTBYeT B JaHHBIA MoMeHT. IIpu pabore ¢ i0S-
MPUIOKEHUSIMHU TT0JIH30BATENb TOTEHIIMATBHO MOKET HAayaTh B3a-
UMOJIENICTBUE CO MHOTMMU 3JIEMEHTAMM, PACTIOJNOKEHHBIMU Ha
ciene. Harpumep, eciin oH Havasl BBOJUTD JaHHbBIE B TEKCTOBOE I10JI€
(tetxfield), To mmenmo ono u Oyzet aBiarbea first responder B qanmbLii
MOMEHT.

Exit coy’kKUT eTMHCTBEHHON CHeInduIecKol e 1 UCIOIb3yeTCsI
TOJIBKO B IPHJIOXKEHUSAX C MHOJKECTBOM cIieH. Korzia BbI cosziaere po-
rpaMMy, KOTOpast TIePeMEIAeT TTOIb30BATEST MEKITY HAOOPOM dKpa-
HOB, TO eXit 06ecTeunBaeT mepeMerienre K OHOMY U3 TPEIbILYIINX
JKPAHOB.

Storyboard Entry Point sBisiercs ykazaTeseM Ha TO, Kakash IMEHHO
ciieHa OyzeT oToOpaskeHa P 3aIyCKe MPUTOKEHISL,
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MPUMEYAHME He nepexuBaiTe, eciv npeAHasHayeHus Kakux-nmbo (Mnm Bcex)
3/IEMEHTOB BaM He B MOJIHOW Mepe MOoHSATHbI. Co BpeMeHeM Bbl NMopaboTaeTe ¢ KaXabiM
U3 HUX.

NMPUMEYAHUE CToMT OTMETUTb, UYTO yKazaHHas Mepapxusi CUeHbl SIBISIETCS YC/0B-
HoOW: Hanpumep, anemeHThl Storyboard Entry Point u Exit onucbiBaloT cBsian cueH, a pa-
Hee Mbl FOBOPWU/IM O TOM, YTO CBSI3M SIB/SIKOTCSI COCTaBHOM YacTbio storyboard, Ho He cue-
Hbl. Moxoxas cutyaums u ¢ View Controller: no cyT1, oH He BXOAMT B COCTaB CLi€Hbl — OH
obecneunBaeT ee pabory.

B Xcode 9 6b11 1o6assien nHoBblii asnement Safe zone. Ero nogasienne
cBs13aHO ¢ BbIxooM iPhone X (1 ero sKkpaHoM HEOOBITHO (hOPMBI) U TT0-
SIBUBIIUMCS B CBSI3U C HTUM HOBBIM TIOJIX0/IOM K pabote co ciieHamu. [1o-
cmotpure Ha Utilities Area, a Tounee, Ha paszes Interface Builder Document
(puc. 35.7). B nem pacmosioxken mepekiodaresh Use Safe Area Layout
Guides, ¢ TOMOIIIBIO KOTOPOTO MOXKHO BBEIOPATH BapUAHT PabOTHI CO CIICHOI
(ucmosib3oBath Safe zone wiu cTapbliii BAPUAHT).

Dea ¢ B8 @
identity and Type
Mame Main.storyboard

Type | Default - Interface Builder... B

Locatlen | Relative 1o Group v/
Base.lprojfMain.storyboard &3

Full Path /Users/StrijfAnnexe. Muck/
Kuura Swift/PLE npoewrey

MyName/MyName/
Base.lpraj/Main.storyboard ©

On Uemand HESOUrce 1ags

Tags |

nterface Bullder Document

Opens In |_Latest Xcode (9.0) D
Builds for | Deployment Target (11.1) n

Use Auto Layout
Use Trait Variations

Puc. 35.7. MNMepekmoyatens Use Safe Area Layout Guides

V6epute rajouky nepexsiodaTeas U oOpatuTe BHUMaHUE HA M3MEHEHUsT
B Document outline. 113 View Controller ncue3 Safe zone, 1O 1TOSIBUJINCH 1Ba
HOBBIX 3JIEMEHTa.
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Top Layout Guide omuchiBaeT «IiamKky» BaIiero MPUIOKEHUsT, 0OBIYHO
PACIIOJIOKEHHYIO cpasy o ctatycbapom ¢ acamu (puc. 35.8).

Puc. 35.8. lNpumep «wwanku» npunoxeHns

O Bottom Layout Guide ommchiBaeT «IIo1Ba» BAIIETO MPUIOKEHUST,
00BIYHO PACIIOJIOKEHHBIN B cAMOM HU3Y clieHbl (puc. 35.9).

Puc. 35.9. lNMpumep «noasana» NpuioxeHns

B cienyromeii Bepcun Xcode manHblil HYHKIIMOHA, BEPOSITHO, Oy AT
MOJIHOCTBIO yiasieH. B ¢Bsi3u ¢ 3TUM MOCTABUM TaJ04YKy HApoTus Use
Safe Area Layout Guides u B OyytieMm OyeM paboTath MEHHO ¢ Safe zone.

OaHuM U3 IIyHKTOB B cxeMe JlokyMenTa sasiisgercs View Controller (xkonTpoJt-
Jiep 0ToOpaskeHust ). 3aTIOMHUTE, IAHHBIH KOHTPOJIJIED B IEHCTBUTETBHOCTI
He BXOJIMT B COCTAB CI[EHBI, OH JIUIIb 00eCTIeYnBaeT ee oToOpaxkenme. View
Controller — 210 BHeMmHU 06HEKT, TPeAHAZHAYECHHBIN [T YIIPABIEHIST
ACCONMUPOBAHHON ¢ HIM CI[EHON ¥ HAOOPOM OTOOPasKEHMiT, BXO/SIIINX
B 9Ty CIICHY.

MPUMEYAHUE UYyTtb no3sxe Mbl nogpobHee pasbepem, uto Takoe View Controller
1 KaK OpraHu3yeTCcs ero B3aMMoCBSA3b C OTOOPaXeHNsSMU.

Hexkoropbie aJieMeHTBI Ha TIAHEJU CTPYKTYPBI CIIEHBI UMEIOT COOTBETCTBY-
ioue M rpadudeckre ajeMeHTsl Ha camoil ciere (puc. 35.10). TTomes-
KaiiTe 10 BceM ajieMeHTaM B Document outline u mocmorpute, uto Oyer
MO/ICBEYMBATHCS HA M300PasKEHNH CIIEHBI CIIPaBa.

MPUMEYMAHUE Ecnu B BepxHel 4acCTu Balleil CLEHbl BMECTO TPEX 3HauKoB OTobpa-
xaetcs Hagnucb View Controller, To ans ux oTobpaxkeHWUss AOCTAaTOYHO LUENKHYTb MO
Nt0BOMyY 371EMEHTY Ha MaHenn CTPYKTYpbl CLEHbI.
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¥ [5] view Contreller Scone
w () View C

. |}
V@Ulaw
[E] safe Area [ O @ @ ]
i First Ri d J i
E Exit

— Storyboard Entry Foint s

Puc. 35.10. CooTBETCTBME 2/1EMEHTOB CXEMbI C 3/1IEMEHTAaMM CLIEHbI

35.3. Pa3pabotka npoctenwero UI

Y6enurecn, uto B Project Navigator (paiiin Main.storyboard sisiistercst akTus-
HBIM, a B PeJIlakTope poeKTa otobpaskaercst Interface Builder.

I[Tpu paspaboTtke TpaddecKux MPUITOKEHNH MaHe b Library obecrieunBaet
JIOCTYII HE TOJBKO K PaCCMOTPEHHbIM paree IabaoHaM (haiiioB U CHUIIIE-
TOB. TaksKe ¢ ee TOMOIIBI0 MOKHO MOJYIUTH JOCTYTT K OHbOImnorere 00b-
eKTOB, TAKUX KaK TEKCTOBOE TI0JIE, HAJIMUCE, TIOJM3YHOK, KHOTIKA ¥ MHOTHE
ApYIHe, KOTOPble MOIYT OBITh MOJE3HBI BO BpeMsl pa3paboTku rpadude-
ckoro uHTepdeiica mpuioxkennii. [l aToro HasxMUTE KHOMKY Show the
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Object Library (@), 110CJI€ Yero Bbl YBUAUTE BCE JIOCTYITHbIE 3JIEMEHTbI
(puc. 35.11).

DO n

ﬁi View Contraller = A contreller that
§ ) manages a view.

- 1" Storyboard Referance - Provides 2
H | placeholder for a view sontroller in an
2" external storyboard.

Navigation Controller - A
< controller that manages navigatlon
through a hlerarchy of views.

AR (@ rier |

Puc. 35.11. bubnunoteka 06bEKTOB

C nomounbio kuotku Icon View (EE) B HIDKHEM JIEBOM YTJIY TAHeTn 00b-
€KTOB BBl MO’KeTe BBIOPATh BUJL OTOOPasKEHHsI 0OBEKTOB B BUJIE CIMCKA
UJIU CETKU.

MPUMEYAHME Bce o6bekTbl AoCTYMHbI 6narogaps dpelimBopky UIKit, B cocTas ko-
TOPOr0O OHW BXOASAT.

I[Tepeiizem HEMOCPEACTBEHHO K HcTiob3oBaHuio 1B u paspaborke Ul mpu-
soskenus. CiietyIoluM TaroM CTaHeT pa3MeltieHre Ha clieHe KHOTKU. J{yist
9TOro B OMb/IMoTeKe 0ObeKTOB HaliuTe ajeMeHT Button (MosKeTe HCIIo/Ib-
30BaTh 110J1€ Filter, BBe/ist B HEro MMsI KCKOMOTO 3JIEMEHTA) U [€PeTaIUTe
ero B IB, psiMo B LeHTp Baiiell ciienbl. [Tocie pasMmenieHus oObeKTa OH
HOSIBUTCSI HA TIAHEJIN CTPYKTYPBI CIleHbl B paszese Views (puc. 35.12). Te-
mepb View citeHb! (9K3eMIIIIp Kaacca UIView) COMEP:KUT BIOKEHHBIN View
KHOTIKU, KOTOPBII SBJISIETCS 9K3EMILISIPOM Kiracca UIButton.

NMPUMEYAHUE O6paTnTe BHMMaHWE, YTO NMpu pa3MeLLeHn 06beKTa B LIEHTPE CLEHBI
HauMHaIOT OTOBpaXaTbCs BCMOMOraTesibHble MPEPbIBUCTbIE IMHUM CUHero ugeTa. C ux
NMOMOLLbIO Bbl MOXeTe 3heKTUBHO pa3MellaTb rpacuyeckme 31eMeHTbl Ha CLEHe.

Tenepb N3MEHNM TEKCT KHOIKY. JIJI €10 M3MeHeH A [BasK/IbI IEIKHNATE M0
Heii u BBegure «Hello World». TTocite aToro st coxpaHeHust M3MeHEHU I
HaxxMure Enter Ha xkyaBuarype.

NMPUMEYAHMUE T[locne uaMeHeHnsi TekcTa BaM MOXET noTpeboBaTbCs NOBTOPHas OT-
LIEHTPOBKA KHOMKW Ha CLEHe.
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Puc. 35.12. Pa3melleHne anemeHTa Button Ha cueHe

35.4. 3anycKk npunoXeHus B aMynaTope

Paspaborka iOS-11poekToB Gblia ObI UPE3BBIYAITHO CIIOKHOI B TOM CJIydae,
ecsiu Obl B IEJIIX TECTUPOBAHUS MX TPeGOBATIOCH 3aIyCKaTh TOJIBKO Ha
peanbHoM yerpoiicTse. C 1eIbIo ONTUMU3AIUK HTOTO MPOIECca B COCTAB
Xcode BKJIIOYEHBI OMYJIATOPBI BCEX MMEIOTIMXCS Ha JAHHBI MOMEHT Ha
PBIHKE YCTPOHCTB «s10/104HON» Kopriopaiuu. Takum 06pas3om, paspabathbi-
BaeMoe Bamu nipusioskenne MyName 1ipu 3arycke, €CJiv He yKa3aHO WHOE,
Gyer orobpaskaThbest B OKHe amyJisitopa iPhone.

C TeM, Kak TPOU3BOIUTD 3AIyCK TMPUJIOKEHUS, BbI TIO3HAKOMUJIUCH TIPH
CO3/IaHUU KOHCOJIBHOTO TIPUJIOXKEHMS. B TeKyIlieM mpoekTe maHesb HH-
CTPYMEHTOB TaKsKe COAEPIKUT HabOP KHOTIOK JIJIS 3aITyCKa TIporiecca COopKu
W OCYIIECTBJICHUS MPUHY/IUTEIBHOW OCTAHOBKH 3aITyIEHHOTO MMPUJIO-
xKeHust. JIOmoJHUTETIHHO UMEETCsT BOZMOKHOCTh BIOPATh yCTPOMCTBO,
Ha aMYJIATOpEe KOTOporo Oyzer samyineH npoext (puc. 35.13). Bompoc
TECTUPOBAHMS IPUJIOKEHUI HA PA3IMIHBIX IMYJISITOPAX CTAHOBUTCS OYE€Hb
aKTYyaJIbHBIM B CBSI3U € TeM, 4T0 cerogus i0S GpyHKIMOHUPYET Ha GOJIBIIOM
YUCIIE YCTPOUCTB ¢ GOJBITMM KOJMUYECTBOM Pa3perieHuti.

’ [IJ [IJ lﬁ MyName } [ iPhone 7 Plus J

Puc. 35.13. KHonku 3anycka npoekTa
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MPUMEYAHMUE Xcode no3sonsieT Takxe paspabaTtbiBaTb MPUIOXKEHUS, KOTOpble 6y-
[yT paboTaTb OAHOBPEMEHHO Ha pa3HbIX YCTPOMCTBAX, B TOM YWC/E C pasfiMyHbIM COOT-
HOLUEHMEM CTOPOH W paspeLleHneM 3KkpaHa. B 6yayiiem Mbl nogpobHO paccMOTpUM 3TU
yHKUMM cpeabl pa3paboTKu.

3arnycTuTe MpUIoKeHre ¢ TOMOIbI0 KHOTKY Build and run Ha manenn
MHCTPYMEHTOB.

B crarycbape BujeH Tekyuuii cratyc mpoekra. [locie 3amycka cO0pKu
poeKTa nHbOpMaIus, oTobpaskaeMast B HeM, TIO3BOJISIET OTTPE/IETUTD, HA
KaKOM aTare paboThl HAXOAUTCS Balll IIPoeKT (puc. 35.14).

| Building MyName: MyNama | Campiling asset catalogs |

| Running MyName on iPhone 7 Plus I

Puc. 35.14. N3meHeHns B cTaTycbape BO BpeMsi 3amnycka NpoeKTa

Hello Wrkd

Puc. 35.15. OkHo amynaTopa
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B pesyabrate Bauie iOS-upuiioxkenue 0To6pasuTcs B OKHE 9MYJIATOPA
(puc. 35.15), B 1IeHTPe KOTOPOTo OYET PACIOIOKEHA KHOMKA C TEKCTOM
«Hello World». TTomipo6yiiTe menxuyTh Ha Heil. [Ipn 9ToM HUYero He
MPOUCXOJIUT, TAK KAK MOKA MbI HE 3aTPOrPAMMUPOBAIIN KaKne-JTnbo 1ajb-
HeuIme 1elCTBUSL.

Tenepb ocTaHOBUTE 3alTyIIIeHHOE TIPUJIOKEHUE C TIOMOIIbIO KHOIIKK Stop the
running scheme or application 1 Ha manesM PHCTPYMEHTOB HIEJKHUTE HA Ha-
3Banuu Mojiesi iPhone, Ha KOTOPOM MTPOU3BOMIIACH OMYJISAIHS (BEPOSATHO,
6ot BoiOpan iPhone 8). B Boimaatotiem cricke Boibepure iPhone 8 Plus
¥ TIPOU3BE/INTE TIOBTOPHBIN 3aITyCK MTPOEKTA.

Ha aror pas knonka «Hello World» 6yzer pacriososxeHa He B LieHTpe, a He-
MHOTO BbIllie U JieBee oT Hero! U 910, Ha MepBbIi B3MJIAA, YAMBUTEILHO.
Yro0bl MOHATH, B ueM mpobiieMa, Bepautech B Xcode. B HikHeil yactu
pefaKTopa MpoeKTa ykasato, uto IB gossken otobpaskarh akpaH, COOTBET-
crByoruii iPhone 8, Ho Tipu 5TOM pOrpaMma 3aIyCKaIach Ha SMYJISITOPE
iPhone 8 Plus (puc. 35.16). 911 ycTpoiicTBa MMEIOT PasJHIHbIe paspelie-
HVISI, & B CBSI3U C TEM, YTO KOOPAUHATHI KHOTKU (DUKCUPYIOTCS B MTUKCEIAX
[0 OTCTYIIY OT JIEBOIO BEPXHETO YTIJIa, Ha PasHbIX yCTPOHCTBAX KHOMKA
pacIoiaraeTcsi B PasHbIX MECTaX.

sce (> | m|aA
BEERGASESE uyhisra ) [ iybiurn ) [ Mo storyooms ) ) wainse_og avay ) ] v o Scune ) Vi Crmtres ) [ e
[ vrdiame [l e
2] utiams "y

&) Apreingate. ity -

) Viewtirsmstos v ( o o m 1

) M stoeytermt = —

] s sy @

S P—— Bea

B it — Berymare {lry pont
L o

— esa wenia

 [@ra om)| (@ 1 Ve s Bhone 8 [+C 1R} Ban + R o e

Puc. 35.16. PasnnyHble TUMbl YCTPOWUCTB
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OG6paruTe BHUMaHUE Ha TO, KaK IPOCTO BbI PA3MECTHIN KHOIIKY B IIPUJIO-
skenun. OIHAKO 1IpU HAKATUN Ha Hee HUYero He nipoucxoauTt. Ceituac Mbl
peaniayeM (ByHKIHOHA, 00eCTIEUMBAOIINI TTOSIBJICHUE BCILIBIBAOIIETO
OKHa ¢ BaliM uMeHeM. [1J1st 9T0ro oTpedyercs HallkcaTh BCErO HECKOIbKO
cTpoYeK Kozal

35.5. View Controller cueHbl 1 knacc
UIViewController

Ha arom ararie Mbl 100aBUM Hallieil KHOIKE (DYHKIIMOHATIBHBIE BO3SMOK-
HocTu. B Project Navigator menkHure 1o daiiny ViewController.swift,
HIOCJIE Yero ero cojep:kumMoe oTobpasutcs B Project Editor. Kak BbI Buzmte,
B Kozie (haiisia yxKe MpUCyTCTBYeT Kiaacc ViewController (suctunr 35.1).
ITO CBSA3AHO C TEM, YTO B KauecTBe IMmabioHa MPpUIosKeHust ObLI BHIOPAH
Single View Application.

JNiuctuur 35.1

1 import UIKit

2 class ViewController: UIViewController {

3 override func viewDidLoad() {

4 super.viewDidLoad()

5 // Do any additional setup after loading the view, typically
from a nib.

6 }

7 override func didReceiveMemoryWarning() {

8 super.didReceiveMemoryWarning()

9 // Dispose of any resources that can be recreated.
10 }

11}

Xcode 1mo3BoseT co3/4aTh CBA3b M OPraHU30BaTh B3aUMOJeHCTBUE
KO/la U 3JieMeHTOB nHTepdeiica. s aToro Hys;KHO CBs3aTh OOBEKT View
Controller, oroGpaskeHHbIii B Document outline u BXoastiiuii B cocTas
CIIeHbI, U KJacc ViewController, onmcannbiii B ¢aiine ViewController.
swift. ITo O3BOJIMT BIMATH Ha 2JIeMEHTHI MHTEPdETica ¢ MOMOIIBIO TIPO-
rPaMMHOTIO KOJIA.

[Tabson Single View Application, KOTOPBIi ObLI BEIOPAH ITPU CO3MAHIH
IIPOEKTA, U3HAYATBHO COAEPIKUT OJ[HY CIIEHY CO CBOMM View Controller,
oauH Kjacc ViewController u yKe HACTPOEHHYIO CBA3b MEKIY HUMU.
CxemMaTHyHO 9Ta CBSI3b MPUBEIeHA Ha puc. 35.17.
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Puc. 35.17. Csa3b o6bekTa View Controller n knacca ViewController

PaGotast Haj CI0KHBIMU IIPOEKTaMU, BB OyeTe co3maBaTh OOJBIIOE KO-
JIMIECTBO PAa3JMIHBIX CIleH (a 3HAUYUT, U 2JIeMEHTOB View Controller),
KJIACCOB M CBs3eil Mexay Humu. s o1oil neau 8 Xcode ecTb BO3MOXK-
HOCTHh HACTPOUKU U M3MEHEHUS YK€ CO3JJaHHBIX CBA3el MexXay View
Controller u kiaccamu. [ljist aToro B Project Navigator BeiGepuTe (haii
Main.storyboard, nocJie yero B Document Outline BoizesiniTe as1eMeHT View
Controller. /lazee, B Utilities Area otkpoiite Bkaanky Identify Inspector,
HakaB KHOTIKY Show the Identify Inspector ([&]).

[Tapametp Class B pasziesie Custom Class co/iepKUT CCBITIKY Ha CBS3AHHDBI
CO CIIEHOU MPOrpaMMHBIN KJIacc, B JaHHOM cJiydae aTo ViewController

(puc. 35.18).

B < > [B woume) [ mynome ) [ ainsteryboard ) [f) Main seorysaaed (Base) ) [B] view Coneniler Seene ) () View Conun

3 First Rosponder
Bex

Puc. 35.18. OtobpaxkeHne cBsiau anemeHTa cueHbl View Controller
n knacca ViewController

Bepremcs k kimaccy ViewController B daiine ViewController.swift. O6-
paTuTe BHUMaHWE Ha JIBA BAKHBIX MOMEHTA.

Q B camowm Hauase moakmouaetcs hpeitMmBopk UIKit (muetunr 35.2).

JNinctunr 35.2.
1 import UIKit

O Kiacc ViewController spigercs rnojakiaaccom UIViewController (Jmuc-
TuHT 35.3).

JNnctunr 35.3.
1 class ViewController: UIViewController {..}
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MPUMEYAHUE HanoMmHio, YTO ABa Knacca MOryT HaxoAWUTbCS B OTHOLIEHUWN «Cynep-
Knacc — nogknacc (cybknacc)» apyr Kk apyry. MNoaknacc Hacneayert Bce XapakTepucTuku
(cBo¥icTBa M MeTofbl) POAUTENBCKOro Kriacca. Ms cynepkacca (ecnv oH uMeeTcst) yka-
3bIBAETCS NpW OonpeaeneHnn Noakiacca Yepes ABOETOUME.

C 6ubmmoTeKoit UIKit MBI BCTpEYasich yske He ofinH pa3. HamoMHto, 9To
UIKit — 210 GpeldMBOPK, BXOAAIIMII B CTaHAAPTHYIO IOcTaBKy Xcode.
Own obecrieunBaer GyHKIMOHATbHBIE BO3MOXKHOCTH JJIST TIOCTPOEHUS
W YIIPABJIEHUS MOJIH30BATEIHCKUM UHTEP(MENCOM, aHUMAIIAE, TEKCTOM,
M300paKEHUSIMY [IJIsT BAIIUX MPUIOKEHUH, a TakxKe 11t 060paboTKY co-
OBITHI, TIPOUCXOJSIINX BO BPeMsT pabOTHI TT0JIb30BaTe s, EC/in TOBOPUTH
mpoire, To UIKit — 9T0 HabOp OCHOBHBIX BO3MOKHOCTEH, KOTOPbIE pa3pa-
GOTYMKY UCTIOB3YIOT TIPH MOCTPOEHUK HHTepdeiica MpakTUIecKu JT1060ro
MTPUITOKEHUS.

B 6ubmoreke UIKit onmcan kjiacc UIViewController, npeaHasHayeHHbIN
JUIST OTCaHKst HHPPACTPYKTYPhI U YIIPABJICHUST OTOOPaKEHUSAME TIPUIIO-
skenus. OcHoBHOU yHKIMe UIViewController (a Takyke €ro IOTOMKOB)
SIBJIsSIETCST OOHOBJIEHIE COJIEPKUMOTO OTOOPAKEHHIT, B TOM YHCJIE B OTBET
Ha JIeHICTBYS 10JIb30BaTEIEH.

MPUMEYAHUE B panbHenweM Bbl NpakTUyeckn He ByaeTe co3paBaTb 3K3EMMNSPbI
knacca UIViewController, Hanbonee yacto ucnonb3yembiM pelleHnem byaer, kak 1 B Ha-
wem cnyyae, co3aanHve notomkoB UIViewController ¢ Lenbio paclumpeHns ero BO3MOX-
HOCTelN co6CTBEHHBIM (DYHKLIMOHANOM.

OG6paTuTe BHUMaHME Ha IBa METOQ, OIMCAHHBIX B KJ1acce ViewController:
viewDidLoad() u didReceiveMemoryWarning(). Tak Kakx BBl CO371aIu TIPH-
JIOJKEHUE, UCTI0Jb3ys mabjoH Single View Application, Xcode aBro-
MaTUYECKHU TePEOTIPEENINI UX B KoJle Kyacca ViewController. Kaskbrit
13 METOJIOB Ipe/IHa3HAYEH JIJIsI BBITIOJHEHUS crielinruiecKuX QyHKITUH,
UMEIOIINXCA TOJNBKO Y HEro.

NMPUMEYAHUE T[lomumo Mmetopos viewDidLoad() w didReceiveMemoryWarning(),
B knacce-notomke UIViewController MmoryT 6biTb NepeonpeaeneHbl elle MHOXECTBO Apy-
rx metozioB. CO MHOMMMM M3 HUX Bbl MO3HAKOMUTECH B NpoLiecce 06yyeHns paspaboTke
npunoxxexni B Xcode.

HecmoTpst Ha TO 4TO METO/BI HE COIEPIKAT KAKOTO-TO0 KO/Ia, TPU HE06X0-
JIMMOCTH OHU MOTYT OBITh PACITMPEHBI JIJIST Pean3aliiy TpebyeMoro BaM
dynrkimonamra. Ho mHOT/AA, Kak 1 B 9TOM cIydae, B X NCIOTH30BAHUH HET
HEOOXOMMOCTH, 2 3HAYUT, UX MOKHO yAanuTh. O TOM, JIJIst 4ero mpejHa-
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3HAYCHBI J]AHHBIC METOJIbI, MBI TOTOBOpUM To3ke. Ceifuac Bam Tpebyercst
yOpaTh ux u3 Kjiacca ViewController (smuctunr 35.4).

Nuctuur 35.4
1 class ViewController: UIViewController {

2}

35.6. Joctyn UI k koay. Onpegenuresnb
Tnna @IBAction

Jlo6aBuM B Hallle TIPUJIOKEHUE IIpocTeine QyHKIMOHAIbHbIE BO3MOK-
HOCTH, @ UMEHHO BbIBOJ[ Ha KOHCOJIb TEKCTOBOTO COOOLIEHUS IIPY HAsKATUN
Ha KHOIIKY. PaHee MbI TOBOpUJIM, 4TO Ki1acce ViewController accoluupoBaH
¢ saemenToM View Controller citeribl. COOTBETCTBEHHO, [T CO3AHS LOIIOJI-
HUTEJIBHOTO (DYHKIIMOHAIA HEOOXOAMMO PabOTaTh UMEHHO C 9THM KJTACCOM.
Pacipum ero HoBbIM METOOM showMessage (), MCIIOJIb3YIOIIIM BHYTPH
cBoeil peayzanuu QyHKIIO print(_:) ¢ TekcToM «you press Hello World
button» (siucrunr 35.5).

NMPUMEYAHME He 3abbiBaiiTe, UTO Bbl MOXETE WCMOMb30BaTh KOJOBbIE CHUMMETHI AN
YMPOLLEHMUS CO3AAHUS KOAOBbIX KOHCTPYKLMIA.

Jinctuur 35.5

1 class ViewController: UIViewController {

2 func showMessage(){

3 print("you press Hello World button™)
4 ¥

5}

JLyist TOrO 4TOGBI MOSIBUJIACH BO3MOKHOCTD CO3/IaTh CBSI3b MEK/TY METOIOM
KJIaCCa Y 3JIEMEHTOM CLIEHbI, UCII0JIb3YETCS OIIPEe/IeInTe b TUIla @IBAction
(cpenu MpOrpaMMUCTOB HA3BIBAEMBIN «9KIIEHOM» ), YKA3bIBAEMbII1 TT€PE]]
onpezenenneM meroza. Jo6asum @IBAction K MeToay showMessage()
(ymactunr 35.6).

Jinctuur 35.6

1 class ViewController: UIViewController {

2 @IBAction func showMessage(){

3 print("you press Hello World button")
4 }

5}
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KioueBoe c1oBo @IBAction paspeniaet rpaduueckum asemenTam B Inter-
face Builder ocy1iecTBASATH JOCTYII K METO/IaM.

NMPUMEYMAHMUE [ins co3gaHvsi obpaTHOW CBS3M, Korga MeTos obpallaeTcs K 3/1eMeH-
TaM uHTepdelica, HeobxoaMMO MCnonb3oBaTh onpeaenvTens @IBOutlet. C HUM Mbl Mo-
3HAKOMUMCS MO3XKeE.

Tak kax meToz showMessage () TIOMeYeH C IIOMOIIBIO IKIITEHA, Mbl MOKEM
OPraHM30BaTh ero BbIBOJL € TOMOIIbIO KHONIKK. /{7151 aToro B IB oTkpoiite
Main.storyboard, 3akmure Control Ha K7TaBuatype u mepeTanuTe ¢ TOMO-
IO MBIIIKK Ha JKeJAThIi KpyTJbiii cumBoJ View Controller (puc. 35.19), mo-
cJie 4ero oTmyctuTe. B mporecce nepeTacKuBaHMsI OT KHOTIKH K YKa3aTesio
MBIIIKY OY/I€T UATH JIMHUST CHHETO I[BETA.

Puc. 35.19. CospaHue cBa3m mexay View Controller n showMessage()

B nosBuBiiemMcs okHe BhiGepuTe sneMeHT showMessage, HaXOAANIMIiCs
B paszese Sent Events (puc. 35.20).

NMPUMEMAHUE Metoa showMessage() ooCTyneH Ans CBA3bIBAHUS U HAXOAWUTCS B Bbl-
nafatoLlem Crmncke, Tak Kak moMeyeH Kto4yeBbiM cioBoM @IBAction.
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Action Segue
Show
Show Detail
Present Modally
Present As Popover

Custom
Sent Events
showMessage
Non-Adaptive Action Segue
Push (deprecated)
Modal (deprecated)

Puc. 35.20. Bbibop showMessage() Ansi CBA3M C KHOMKOW Ha CLeHe

Tereps, ecjiu 3ayCTUTh TIPUIOKEHHUE U TIETKHYTh Ha KHOTIKE, TO OY/IeT BbI-
3BaH MeToJ showMessage() ki1acca ViewController, a 3HAYUT, TPOU3OHIET
BoIBOJL (hpaser «you press Hello World buttons» Ha xoncoun (puc. 35.21).

| < B wvaieme [ Wviame ) [ Main.starybaans 3 F) Mains_rd (Base) ) [ View Ca_r Seena () View Contrales

¥ [ View Gontrelier Scorm
w (G Vienw Convoiter

(3B Fest Responder
B
— Searyboand Erery Reirt

osiPhonn @ (=G R} — BaW + B

You press Hello World button

Puc. 35.21. BbiBOA Ha KOHCOMb MO HAXXATWMM KHOMKM Ha CLEHe

35.7. OTobparkeHne BCNSbIBAOLLErO OKHa.
Knacc UIAlertController

Clreyiolnum 1arom CTaHeT PeaTu3aliys MOsIBJIeHNS BCILIBIBAIOIIETO OKHA
[IPU HAKATHH Ha KHOIIKY Ha ciieHe. JIJist 9T0ro OyieM HCIoIb30BaTh METO]
showMessage().
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B Xcode mst paboThl €O BCILIBIBAIOIIMMU OKHAMU (OIIOBEIIEHMSIMU) UC-
noJb3yercs Kiaacc UIAlertController. Onoselenue MoeT ObITb OTO-
OGpaskeHO B KJIACCHMYECKOM Bujie B 1ieHTpe aKkpaHa (tun Alert) (puc. 35.22)
WK B HYGKHeR yacTu cuenbl (Tui Action Sheet) (puc. 35.23).

Alert
Text of alert

Second

Puc. 35.22. UIAlertController B Buae Alert

Alert

Text of alert

First

Second

Puc. 35.23. UIAlertController B Buae Action Sheet

PaccmoTtpum ncnosipb3oBanme UIAlertController H011p06Hee.

CUHTAKCUC
Knacc UIAlertController

MNpegHasHayeH Ans CO34aHMst BCM/bIBAKOLWErO OKHa. SBNSIETCS MOTOMKOM  Kiacca
UIViewController.

UHuumnanusaTopbl:

init( title: String?, message: String?, preferedStyle:
UIAlertControllerStyle).

[ocTynHble CBOCTBAa U METOAbI:
e var title: String? — 3aronoBok okHa.
e var message: String? — TeKkcT, BbIBOAUMBIN HUXE 3aronoBKa.

e var preferedStyle: UIAlertControllerStyle — ctunb BcnnbiBato-
LLiero okHa.

e func addAction( UIAlertAction ) — cosaaHue KHOMKW Ha BCMibiBato-
LL|eM OKHe.



416 YacTb V. OCHOBbI pa3paboTKu MPUNOXEHNUN

Mpumep:

1 let alertController = UIAlertController(title: "Alert", message:
"Text of alert", preferredStyle: UIAlertControllerStyle.alert).

ApryMeHT preferedStyle WHMIIMAAN3ATOPA KJacca, UMEIONIUNA THTI
UIAlertControllerStyle, onipefiesisieT CTUIb BCILIBIBAIOIIEro okHa. ViMeH-
HO 3HaYeHMe JJAHHOIO IlapamMeTpa yKa3blBaeT Ha TO, OIIOBEUIeHUe KaKoro
TUIIA 6yJ_‘[eT co3aHo: Alert nin Action Sheet.

CUHTAKCUC
MNepeuncnenne UIAlertControllerStyle
OnpegensieT TN BCMbIBAOLLEro OKHa.
[ocTynHble CBOWCTBA:
o alert — scnnbiBatolee okHO Tna Alert.
¢ actionSheet — BcnnbiBatoLlee okHo Tuna Action Sheet.
Mpumep:
1 UIAlertControllerStyle.actionSheet

Terrepb co3mamnmM BCILIBIBATOIIEE OKHO B KOJIE HAIIETO MPUJIOKeHNs. B Me-
To/ie showMessage() CO3Ja/iuM 9K3eMILIAP Kyaacca UIAlertController
U 3AIIUIIIEM €T0 B KOHCTAHTY alertController (suctuur 35.7).

JNuctuur 35.7

1 @IBAction func showMessage(){

2 let alertController = UIAlertController(

title: "Welcome to MyName App",

message: "Vasiliy Usov",

preferredStyle: UIAlertControllerStyle.alert)

QA unhw

}

[lamnabie, xpausimecs B alertController, ABASIOTCS HE YeM WHBIM, KaK
IK3eMILISIPOM Kiacca UIAlertController. IIpu BeIMOTHEHNW MeTO/A
showMessage () BCILIbIBaOIee OKHO IIPU 9TOM He oToOpasurcs. st Toro
4TOOBI TpahUIECK it 371eMeHT GBI TIOKA3aH TIOBEPX CIIEHBI, HCITOJIb3YETCST
MeTOoJI present(_:animated:competition), BXOJSIMIT B COCTaB KJacca
UIViewController. OH [0JKeH ObITH IPUMEHEH He K BCILIBIBAIOIIEMY OKHY,
a K caMOMY OTOOPaKEHHUIO CIIEHBI, @ 9K3eMILISP Kiiacca UIAlertController
IepeacTcsa eMy B KaueCTBe apryMeHTa.

CUHTAKCHUC
Metop UlViewController.present(_:animated:competition)
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MpeaHa3HayeH Ans nokasa oTobpaXkeHus rpacMyeckoro aneMeHTa NoBepx sK3emnnspa
knacca UIViewController B Buze MofanbHOro OkHa. [JaHHbI METOZA AO/KEH 6biTb Bbi3BaH
nocrie BHECEHUS BCEX U3MEHEHWI B BbIBOAMMOE OTOBpaXeHue.

ApryMmeHTbI:
e _: UIViewController — otobpaxeHue, koTopoe byaeT NokasaHo Ha akpaHe
YCTPOICTBa.

e animated: Bool — ¢nar, ykasbiBatowmii Ha HEO6X0ANMOCTb UCMOSb30BaHMS
aHMMaUMKU NpU OTOBPaXKEHUM 3MIEMEHTA.

e competition: (() -> Void)? = nil — 3amMbikaHue, UCnonHsieMoe nocne
3aBepLUeHNs MoKasa 3/1eMeHTa.
Mpumep:
self.present(alertController, animated: true, completion: nil)

Jlo6aBrM BBIBOJI BCILJIBIBAIOIIET0 OKHA C TOMOIIBIO METO/a present (_:ani-
mated: competition) (simctuHT 35.8).

Jinctuur 35.8

1 @IBAction func showMessage(){
let alertController = UIAlertController(

title: "Welcome to MyName App",

message: "Vasiliy Usov",

preferredStyle: UIAlertControllerStyle.alert)
self.present(alertController, animated: true, completion: nil)

NaAunhAhwN

}

3amycrute nporpaMmy 1 iesikauTe Ha kuotke « Hello Worlds. TIpu stom
GyleT mpou3Be/ieH BIBOJL omtoBeleHst (puc. 35.24).

Jo6aBuM K BCILIBIBAIOIIEMY OKHY I1apy KHOIOK. JIJIsI 9TOr0 UCIIOJIb3yeTCs:
MeToJt addAction(_:) kiacca UIAlertController.

CUHTAKCUC
Metop UlIAlertController.addAction(_:)

MpeaHasHaveH ans nobasneHWst BO BCMblBatoLee OKHO (OYHKLIMOHANbHbIX 3/1EMEHTOB
(kHOMOK).

AprymeHTbI:

e _: UIAlertAction — 3k3eMnnsp, OnuCbiBalOWMA PYHKLMOHANbHDIA 3ne-
MEHT.

Mpumep:
1 alertController.addAction(
2 UIAlertAction(

3 title: "OK",
4 style: UIAlertActionStyle.default,
5 handler: nil))
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Alert
Teat of alert

Puc. 35.24. UIAlertController Tuna Alert 6e3 cyHKUMOHaNbHbIX KHOMOK

AprymenT tuta UIAlertAction B Metozie addAction(_:) onpemensieT
1 ONKChIBAET (DYHKITNOHATBHYTO KHOTIKY.

CHUHTAKCUC
Knacc UIAlertAction

Co3paeT dyHKUMOHANbHYIO KHOMKY W OnpedensieT ee TeKCT, CTWb M peakumio Ha Ha-
xaTue.

WHuumanusartopbl:

e init(title: String?, style: UIAlertActionStyle, handler:
((UIAlertAction) -> Void)? = nil)

[ocTynHble CBOWCTBa M MeTOAbI:
e var title: String? — TeKkcT, pacnonoXeHHbIN B KHOMKE.
e var style: UIAlertActionStyle — CTUnb KHOMKMN.

e var handler: ((UIAlertAction) -> Void)? = nil — obpa6oTtumk
HaXaTusi KHOMKK.
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Mpumep:

1 UIAlertAction(

2 title: "Text of title",

3 style: UIAlertActionStyle.default,
4 handler: nil)

AprymMeHT style WHUIIMAJIMW3aTOpPa KJacca MMeeT TUT JaHHBIX
UIAlertActionStyle u onpesiesisieT BHEITHUH BUJT (CTHITh) KHOMKH.

CUHTAKCUC
Mepeuncnenne UIAlertActionStyle
OnpepensieT BHEWHU BUA (PYHKUMOHANbHOMO 3neMeHTa (KHOMKM) BO BCMJibiBatoLLEM
OKHe.
[ocTynHble CBOWCTBa:
e default — TekcT KHOMKM HanucaH 6e3 BblaeneHus.
e cancel — TeKCT KHOMKM HamnucaH XWPHbIM.
e destructive — TEKCT KHOMKM HaMMCaH KpacHbIM.
Mpumep:
UIAlertActionStyle.cancel

MpbI paccMoTpesin Bce TUIIbI JAaHHBIX, METO/IBI M CBOMCTBA, YYaCTBYIOIIIIE
B IIPOLECCEe CO3MAHMUs U 0TOOpaKeHNUs BCILIbIBAIOIIEro okHa. JobaBum
¢ momorIbio MeToza addAction(_:) (suctunr 35.9) 1Be KHOMKK B OTIOBE-
lieHue.

NMPUMEYAHME He 326biBaliTe, UTO BCE M3MEHEHNS C 3/IEMEHTOM, B TOM UUCNE U CO3-
[JaHWe KHOMOK, AO/MKHbI 6bITb MPOM3BEAEHbI A0 €ro BbiBOAA C NMOMOLLBIO METoAa present
(_:animated:competition).

JNiuctuur 35.9

1 @IBAction func showMessage(){

2 let alertController = UIAlertController(title: "Welcome
to MyName App", message: "Vasiliy Usov", preferredStyle:
UIAlertControllerStyle.alert)

3 alertController.addAction(UIAlertAction(title: "First", style:
UIAlertActionStyle.default, handler: nil))

4 alertController.addAction(UIAlertAction(title: "Second", style:
UIAlertActionStyle.default, handler: nil))

5 self.present(alertController, animated: true, completion: nil)
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Terepb Bbl MOKETe 3alyCTUTh NPUIOKEHNE B OMYJIATOPE M HACaK/1aTh-
ca ero paboroil. MogaabHOe OKHO OyZeT 0TOOpakaThCs IIPU HaKaTUL
KHOIIKHM Ha CIleHe U 3aKPhIBaThCS MOC/Ie HaxkaTHs JI000i U3 ee KHOOK

(puc. 35.25).

iPhone 8 - 105 111

Puc. 35.25. BbiBoag MOAanbHOro okHa € ABYMSI KHOMKaMu

Bce mMeTojibl, Meronne ¢BsI3b ¢ KaKuM-T100 TpadhuaecKuM 2JeMEHTOM
B Pe/IaKTOPE KOJIA, OTMEYATOTCST C TTIOMOTITBIO CEPOTO KPY;KKa BMECTO HOMEpPa
crpoku (puc. 35.26). HaskaB Ha Hero, Bbl CMOKETE OCYIIECTBUTH HIEPEXO]I
B IB Kk asleMeHTY CIIeHBbI.

simerlacs ViewController: UIViewController {
@IBAction func showMessage(){
let alertController = UIAlertCont:

Puc. 35.26. YkazaTe/b Ha CBSI3b KOAOBOW KOHCTPYKLMM M Fpachnyeckoro sneMeHTa
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35.8. U3meHeHne aTpnbyToB KHOMKM

Kaskapiii rpadhuyeckuii 31€MeHT, KOTOPbIA MOKET ObITh PACIIOJIOKEH Ha
ciere, umeer HaGop aTpubyTOB, AOCTYIHBIX A1 pegakTupoBanus. C ux
ITOMOIIBIO MOJKXHO M3MEHATH pa3Mep, ]_HpI/I(l)T, IIBET TEKCTa, IIBET q)OHa
KHOIIKY ¥ MHOTHUE JIPYTUE IIAPAMETPBL.

Jliist jocTyma Kk aTpubyTaM, a TaksKe X PeJIAKTUPOBAHUS CITysKuT Attribute
Inspector (ITHcmekTOp aTpubyTOB), KOTOPbI MOKHO OTOOPA3UTH € TOMO-
1o KHOTKN Show the Attribute Inspector ('U' ), PacIoJio>KeHHOW B BepXHEH
gacru Utilities Area (puc. 35.27).

D@E@E@

po(System B
Sula(:nnﬂg‘ Default B
+  ront[smemmo @)
Tert Color [ [oefault 8
Shadow color [ == | Dofeut 5}
mage [Dczuitimage 1)

d | Defzult Background Imag

shadmonm| ozl | oz ]

D Reverses On Hlnnllum
Drawing [_] Shows Touch On Highlight

@ Highlighted Adjuste Image

B Disabled Adjusts Image

Dutton

Contral
s ([T [N 0T [ )
Honmnlxl
(OBl 0 @
Verlical

Stata [] Selected
Enabled
D) Highlighted

Puc. 35.27. NHcnekTop aTpmbyToB

V3meHuM ¢ ero moMonibio HeKOTOpbIe CBOMCTBA KHOIKU:
Q [IBeT TekcTa KHONKU HA KPACHBIM.
Q Cruab TekcTa Ha JKUPHBIH.

Q Pasmep TekcTa Ha 3HaUeHUE «20>.
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[l aToro B IB BblZlesinTe KHONIKY Ha clieHe M BKJoyuTe MaHens atpuby-
ToB. 3a 1BeT TeKcTa oTBedaeT arpudyT Text Color, HaxoxsIuiics B pasaese
Button. Bel MoskeTe MI3MEHUTD €T0 3HAYEHUE, TPOCTO TETKHYB 110 CHHEMY
IPSAMOYTOJIBHUKY, I10CJIE YETO MOSIBUTCS BCIIBIBAIOIIEE OKHO C MAJTUTPOI
nocTymHbIX 11BeToB (puc. 35.28). BoibepuTe B asmrpe KpacHbiii iiget (red)
W BBIJIEJTUTE €T0 — TIBET TEeKCTa KHOMKH CPa3y TOMEHSIETCSI.

[ Q) Search ]

Tt

DES
Cyan

[ Green

. Magenta

. Qrange

B rurcle

al

Puc. 35.28. CMeHa LBeTa TEKCTa KHOMKM

Hacrpoiiku mipudra onpeaesietst B arpubyre Font. Eciii HakaTh Ha HKOH-
Ky ¢ OYKBOii «T», TO B IIOSBUBILIEMCsI OKHE Bbl CMOKETEe CMEHUTD IIPUPT,
CTUJTh €T0 HauepTaHus u pazmep (puc. 35.29). /las ycTaHOBKH JKUPHOTO

= -
Hello Workd
Fant | System Bald 20.0 Zl

Tea Codor -
(1 Foat [ System - System

Famity | c'f

(mage 4
N —

size | 2:{[:)

Orawing (] Shows Touch On Highlight |
a: it

Puc. 35.29. CMeHa HacTpoek wpudTa TeKCTa KHOMKK
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mpucra BeiGepute Bold B KauecTBe 3HaYeHUs mapamerpa Style. Pazmep
TEKCTa MOYKHO U3MEHUTD B T10J1e Size: ycTaHoBUTE ero paBHbIM 20).

Teneps kHomka B Bareil mporpamMme Boiryisiaut uxade (puc. 35.30), mpu
9TOM ee HYHKIMOHATHHOCTD COBEPIIEHHO He M3MEHMJIACh — OHA MO-
[IPEKHEMY BBI3bIBAET BCILIBIBAIOIIEE OKHO.

MPUMEYAHME B0O3MOXHO, YTO NOC/E NPOBEAEHMSI HACTPOEK TEKCT Ha BalUel KHOmKe
nepectan B Hee NnomeLlaTbCsl, @ BMecTo BykB MOSBUAMCH TOYKKU. YTOObI 3TO MCNpaBuTb,
NpOCTO BblAeNUTE KHOMKY B IB 1 pacTsaHuTe HyXHbIM BaM 06pa3oM, NOTSHYB 3a Yrofiok
WK rpaHb.

> Hello World

Puc. 35.30. Vi3MeHeHHast KHOMKa B MPUIOXKEHUN

C momotibio aTprbyTOB BB MOJKETE U3MEHSTh BHEITHUH BUJ[ BAIITIX TPO-
rpamMM. VIX BO3MOKHOCTH 3HAYUTETIBHO IHPE, YeM CMeHa pudTa 1 11BeTa.
A coBeTyio BaM caMOCTOSITEIBHO MTPOTECTUPOBATH CMEHY 3HAUYEHNI Pa3-
JIMYHBIX aTPUOYTOB.
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3apaHue

OCHOBbI pa3paboTKu NMPUSIOKEHMIA

Ceiiyac BaM TIOTpeGYETCST CO3/IaTh HA CIIEHe HECKOIBKO HOBBIX dJIe-
MeHTOB. Pasmecture nse knonku (smemMent Button B 6ubanorexe
00BEKTOB) U HAAKUCh/METKY (aseMeHT Label B 6ubimorexke 06b-
€KTOB) TaK, KaK mokasaHo Ha puc. 35.31. KHOIK# 10JKHBI HUMETDH
tekcr «Left» u «Right», a MeTka — «Press some button». dmeMenTs
PACITOJIOKUTE B OHY CTPOKY.

[ Xl _L” B || A ytiame gl Phona B | | Aurning liybianae on Prore B
OB G A S B o O [8< > B veese) 0w i vens o) [ s i b 5 v sons 3 G vies corrose [ vew
B v [ L —— )
¥ s [ e — | e s |
(3 AesDiagats. rairy ¥ e
PR [El sate en
) oyt [ st
[T— )L
Bl LinrnriScreas morytosand [B]mgn
- eIE.,....m...ﬂw
L Prosucn B
e —
Left Press some button Right
— Hesio Werld
DOeno
Labg] Latst: Ay usessmsur o
[M..":. ]| 0 vewssiPhonaBCuRl — BN+ Mmoo
+ [@mn CEHE = B o & 110 = 7 B B (G ol
J—— — —

Puc. 35.31. HoBble anemMeHThl Ha dhopme

NMOACKA3KA 1 /ins novcka anemeHToB B Object Library Bbl MOXeTe ncnonb-
3oBaTb none Filter, BBoas B Hero Button u Label. Mocne sToro gocraTtoyHo npo-
CTO NepeTaLUnTb HYXKHbIE 3/IEMEHTHI Ha CLIEHY.

NMOACKA3KA 2 /13MeHUTb TEKCT a/1eMeHToB Button u Label MoxHO BOMHBIM
LLEMYKOM MBILKM MO KaXAO0MY M3 HUX NIM6O C MOMOLLBIO MHCMEKTOpa aTpubyToB:

napametp Text ans anemeHTa Label n napametp Title ans Button.
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35.9. [octyn kopa k UL. Onpepenurtens
Tuna @IBOutlet

Bl yike 3Haere, Kak 00eCIeYnTh JOCTYII 9JIEMEHTOB CIEHbI K METOLaM
kyacca (ecsim KTo 3a0bLT — ¢ MOMOIIbIO ompeaeuTesss @IBAction). st
OCyIIeCTBIeHU 0OpaTHON omepauy (JOCTYII K JIeMEHTY U3 KOJa) CJIy-
JKUT KJII0YEBOE CJIOBO @IBOutlet, HasbiBaeMOE ayTIETOM.

Ceiiuac Mbl PACCMOTPHM IIPUMEP €ro UCI0JIb30BAHUS: 3aIIPOTPAMMUPYEM
n3MeHeHNe TeKCTa MeTKH, Pa3MeIleHHON Ha ClleHe, 110 Ha)KaThH Ha KHOTTKHI
Left u Right.

N3menute pexum otobpaskenust Project Editor Ha Assistant Editor, Haxas
KHOTIKY Show the Assistant Editor ra manesin nactpymenTos (Toolbar). [Toce
aToro Project Editor 6leeT pasjiesieH Ha JiBe paboune 30HbI. Bbl MoxkeTe n3-
MEHSTh MX PasMepbl U [IOJCTPauBaTh YAOOHBIM JJIs BAC CIIOCOOOM, a TAKIKe
CKPBIBATh IPyTrHe MaHeu.

3apaHue

C nomomnipio naresu Jump Bar, pacrosiokeHHO# Bbiliie Project
Editor, opranusyiite oto6paskenue Main.storyboard B sieBoii 30He,
a ViewController.swift — B mpasoii (puc. 35.32).

OO | B | W] nsene)m e Fing bytiar 30 Frace &

B € > [ et 3] irkara ) Mah.siervoour ) [ Mein ssorstomns [hsssl ) W Seleciion

» @ B |

#f Created by Alkal on 03.1%.2007.
#f Copyright ® 2017 Swiftme. AlL rights reserved.
inpart UTRit

p
1 class ViswController: UlVissContraller {

wht Pestcomebaton  Sgd ®  pIBAstion fune showessaged )i
§

styla:
% Hella Warid £ UTAlerthetionStyle, default, hardlar: nil))
*» slertContraller, sddActionlUTALertActionititle: “Second®,
style:
7w UTAlertActionStyle.destructive, handler: nil))

” self.present{nlertCentroller, animated: true, cosplotisn:

[ View e Phona 8 o5 1) w4 W B e el
E el & i L0 P @~

Puc. 35.32. Assistant Editor B genctaum
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Pesxxum Assistant Editor npemocrasisier ouenb ya06Hb1ﬁ crocob co3anHus
aknreroB u ayTiaetoB. C 3axaroii kiasuiiei Ctrl B IB Beisesivte snement
Label, mocJte wero mepetaniurte ero B COCETHIO 30HY, B KOTOPOIl OTKPBIT
daiin ViewController.swift. Paciionosxkure HOSBUBIIYIOCS CHHIOK JUHIIO
BbIlie MeTo/1a showMessage (). [Ipu atom joskHa ObiTh Hajmuch «Insert
Outlet or Outlet Collections» (puc. 35.33). TTocsie TOTO Kak BbI OTITYCTHTE
KHOIIKY MbIILIKH, 0TOOPasuTCs OKHO co3ianus Outlet (puc. 35.34). Tlose
Connection orpeziesisieT TUII co3zaBaeMoil cBs3u. Boibepure Outlet B kaue-
crBe ero 3HaueHust. B mosre Name ykaskure «label». He nsmensist snaueHuit
OCTaJIbHBIX ToJIel, HaxkmuTe KHOIKy Connect. ITocie aToro y kiacca
ViewController OGyzeT CO3[[aHO HOBOE CBOICTBO Label (suctunr 35.10).

B> Bvsan)D- JR- JR- Y- )@ - YD vew ) [C]rvemsomerumen | B € 3 () sususl + B Myhiame 3 [ Miybiae 3 (3 ViewControler.swit ¢ [ ViewControter +
1/
2 // ViewController.ewift
e o B 2 ij: MyName
- 5 // Created by Alkal on @85.82.17.

& ff Copyright ® 2817 Swiftme. All rights reserved.

LN

B

% import UIKit

]

11 class ViewController: UIViewController {

g o o
L L B TR 813 ction fun

1% let alertController = UIAlertController(

15 title: "alert",

% massage: "Text of alert”,

7 preferredstyle: UIAlertControllerStyles.alert}

1.8 alertController.addaction{UIAlerthction(

% title: "First®,

% Helle Werld n style: UIalertActionStyle.default,

n handler: nil))

z alertController.addAction{UIAlertAction(

-] title: "Second",

% style: UIAlertActionStyle.default,

F handler: nil})

F self.present{alertController, animated: true,
completion: nil)

7 }

® }

El

] Virw as: Bhons 88 (< 1) — wox 4+ BB B o el

Puc. 35.33. Co3aaHuve cBsi3n Mexay KOAOM U 371EMEHTOM

| 1 gl 5

J Comesion (OR————3)

object () view Controlier c
ma [ ]
Tyoe |UlLabel s
Storage [ Weak )

o) o)
)

B,/

Puc. 35.34. OkHo co3gaHusa Outlet
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NMPUMEYAHUE B paHHOM cnydyae none Connection He coaepXxuT 3HauveHus Action.
370 €Bsi3aHO € TeM, YTo Action B NnpuHUMNE He MOXeT bbITb CO3AaH ANs anemeHTa Label.
Ecnu Bbl NpoaenaeTe Ty e onepauumio C KHOMKOW, TO yBuauTe Action B KauyecTBe [0-
CTYMHOro Ans Bblbopa 3HayveHus.

JNluctmur 35.10

1 class ViewController: UIViewController {
2 @IBOutlet weak var label: UILabel!

3 //...

4}

CsolicTBO label cojep:KuT ornpeaeauTesb Tuia @IBOutlet. Cresa ot
Hero 0ToOpaskeHa MUKTOrpaMMa B BUJIE CEPOTO KPyTa, YKasbIBatollast Ha
TO, YTO CBOWCTBO UMEET HACTPOEHHYIO CBSI3b C AJieMeHTOM. Eciin HaBecTn
Ha CBOMCTBO yKa3aTeJIb MbIIIKU, TO CBA3aHHBIN C HUM 9J1eMEeHT Oy /IeT 110/1-
CBeYeH IPSIMO Ha CIieHe B coceiiei pabouel 301He (pedb, KOHEUHO ke, UeT
o pabote B peskume Assistant Editor) (puc. 35.35).

000 | b || B [ ) gl onen [ Faming hamace Ehane | [Elolo)0o0n

B € 3 [ e 3 [ ntvarne 3 [l wteisaeet [ einse 3 Vie ot 3 () ie vt s [ View 1 (] e | BB € 3 @ et ) [ ViewCoramtsvut | (] shematessage) o

£l ViewCantroller ewift

41 MyMeme
i
£ Cooyright ® 2817 Swiftne. ALl rights reserved.

1
2
3
&
5 // Crssted by Alkel en §3.12,2017.
&
7
[
7

inpart LIKit
it

] -l 11 class ViewComtroller: UIViesController {
L m“mh\ﬂhb——- PI3Cutlet weak var Label: UILabell
& oT3Action funo showHessage(){

" 10t ler = ULAler leriritle: "Alert",

nessage: "Text of alert”, preferrecStyle:
UTAlertContrallerStyle.slert
Ler

— st Waorkt style:

1% UIAlertAstionStyle.default, handler: ril))

” ler i tActionltitle: "Secand®,
style:

UIAlertAstionStyle.destructive, hardler: nil))

tActionttitle: "First®,

self.presantislortController, animated: trus, completion:
nil]

HYEREY EB3&

0 Verw s Bhena R =2 oB) — 4+ OB
NI T

Puc. 35.35. OtobpaxkeHne CBSi3u MeXAy 3/1EMEHTOM U ayTIETOM

Cutery1o1um 1aroM B peainsaiuil (pyHKIIMKY CMEHbI TeKCTa METKH CTaHeT
co3flanue action-metosia changelLabelText() (MeToza ¢ onpesesuTesemM
@IBAction). BHyTpu cBoeil peasusaiiuu OH Oy/IeT UCIOJb30BaTh Ay TJIeT
label ay1a focTtyiia K 2jIeMeHTY Label 1 mameHeHUs CBOIICTBA, OTBEYAIO-
mmero 3a ero Tekct. Ha aToT pa3 He cTaHeM co3/1aBaTh OTAEJIbHBIN MeTO/
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JUIST KasKIoH M3 KHOTIOK — Xcode I03BoJIeT co3/1aTh CBSI3b OIHOT0 action-
MeTO/1a CPa3y € HECKOJIbKUMHU 3JIEMEHTAMU Ha CIIeHE.

BrioJie BO3MOKHO, y BaC BO3HUK BOIIPOC: KaK BHYTPU MeToa OyIeT orpe-
JIEeNIIThCS, KaKas 13 KHOTIOK HaxkaTa? J[e10 B ToM, YTO METO/I, TOMEYEeHHBII
otpesieTesieM @IBAction, ITO3BOJISIET UCTIOJIb30BATH BXOHOW apryMeHT
sender, cofiepsKaNINi CCHIJIKY HA TOT 3JIEMEHT, KOTOPBIA BBI3BAJ TAHHBIN
MeTo/. B KauecTBe THIIA 9TOTO apryMeHTa MOKHO yKa3aTh Kak KaKoi-To
KOHKpPeTHbIH (Kak, HarpumMep, UIButton), Tak u AnyObject, ITO3BOJISIONIHI
CBA3aTh JAHHBII METOJ C JIIOOBIM TUIIOM 3JIEMEHTOB Ha CIICHE.

Bur yxe ymeete cozmaBaTh action-mMeTozbl BpyuHyto. Ceifuac paccMOTPUM
6oJiee yIOOHBII CIIOCO0 ¢ UCIIOIb30BAHINEM BO3MOKHOCTE Assistant Editor.
Panee BbI co3faBain ayTaeT ¢ TTOMOIIBIO TiepeTacKuBaHus ajieMenTa Label
¢ 3akaToii kiasuiiei Ctrl B 061acTh perlakTopa Kojia. 3askmute Kiasury Ctrl
U 1eperaniydTe KHOIKY Right 1IpsMo 11071 co3anHoe panee cBOicTBO label.
B nostBuBiiiemcst okte B mmoJie Connection BbI CMOsKeTe BHIOPATh 3HAYECHUE
Action (puc. 35.36). B kauectBe nmenu ykaxure «changeLabelTexts, a B
nosie Type — UIButton (Tak Kak MCII0JIb30BaTh AAaHHBII METO OYAYT UCKIIIO-
unTenbHo KHoMKK). [Tosie Event 1103BoJIsIeT yKa3aTh THIT COOBITHS, TIO KOTO-
pomy Oy7IeT BbI3BaH JaHHLIH Action, ocTaBbre ero Ge3 namenennit. Obpature
BHUMaHVE Ha roJie Arguments: ecJi BBIOpaTh None, To co3/iaBaeMblil METOJ He
Gy/IeT UMeTh KaKuX-JM60 BXOHBIX apTYMEHTOB, U MBI HE CMOYKEM OTIPe/ie-
JIMTh, KaKast KHOIKA Haskata. /[Jist Toro uTo0bl action-MeTo [ MOT 0OPaTHThCST
K BBI3BABIIIEMY €0 9JIEMEHTY, B IAHHOM TI0Jie HeOOXOIMMO YKa3ath Sender.
[Tocne naxxaTug kaornku Connect B peZlakTope Kojia TOSIBUTCST HOBBIN METOJT
changelabelText(:) c ompemennTeneM Trma @IBAction (smctunr 35.11).

I | % impor

Cannection (Action =)
obwct () View Controtier 3
Hama

n

(o]

Evant [ Touch Lp Inside ]

Arguments [ Sender )

|__canesl | |_Cannser

T Bl aa

Puc. 35.36. OkHo co3gaHus Action

JNiuctmur 35.11

1 class ViewController: UIViewController {

2/ ...

3 @IBAction func changelabelText(_ sender: UIButton) {
4 }

5 // ...

6 }
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BHyTpH CO3/IaHHOTO € MTOMOIIBIO ayTJIET-CBOIICTBA METO/IAa BBI MOJKETE 06-
patuTbes K CBOMCTBY label /714 locTynia K ajieMeHTy Label na ciiene 1 n3-
MeHeHUs ero I1apaMeTpoB. Peanusyem B MeTozie (hyHKIMOHA, U3MEHSIONI
TEKCT METKH, UCTIOJb3YsI TIPH ITOM TEKCT caMOi KHOMKY (suctuHr 35.12).

Jinctuur 35.12

1 @IBAction func changelabelText(_ sender: UIButton) {
2 label.text = ("The \(sender.titlelLabel!.text!.lowercased())
button was pressed")

3}

AyTier-cBoiicTBO label XpaHuT B cebe aK3eMILIsp Kiacca UILabel, coot-
BETCTBYIONNI 3JIEMEHTY Label, Pacroio;keHHOMY Ha CTIeHe, TT09TOMY MBI
MCITOJTh3YEM €TO JIJIS U3MEHEHNs TeKCTa MeTKHU (CBOMCTBO text).

Paccmorpum moapobHee BoipaxkeHue sender.titleLabel!.text!.
lowercased(). [Tapamerp sender 103BOJIsIET OOPATUTHCST K IK3EMILIISIPY
KJ1acca UIButton, KOTOPBII COOTBETCTBYET TOI KHOIIKE Ha CIleHe, KOTopast
Oblj1a UCII0JIb30BaHa /I BbI30Ba MeToja changelabelText(_:) u mnepe-
JlaHa B KauecTBe BXO/HOTO aprymenTa. CBolicTBO titleLabel Bo3Bpaiaer
OIIIMOHAJIBLHBIN 9K3eMILIAP KJacca UILabel, KOTOPBII Kak pa3 U CONEPIKUT
olycanue TeKcra KHOIKU. {1 ocTylla K cCaMOMy TEKCTY MCIIOJIb3yeTCs
CBOMCTBO text, MOCJIe Yero MPOUCXOUT €ro nMpeodbpasoBaHie K HUKHE-
MY PETHCTPY € MMOMOIIBIO MeTo/1a lowercased(). BoT Takas 3amytannas
7 OJHOBPEMEHHO IIPOCTA IIEITOYKA.

Camoe MHTEePeCHOE B TOM, YTO CO3/IaHHbII METO/ MOKET OBITh MCII0JIb30BaH
B TOM YHMCJI€e U JJI1 KHONKK Left, mpu aTOM ¢cBOiicTBO sender Gymer Kop-
PeKTHO oTpabarbiBaTh U ee. [IJIsd co3JaHns CBAZK MeXIY action-MeTomoM
changelLabelText(:) u kHOMKOI Left B pesknme Assistant Editor moctaTouno
3aKaTh KHOIIKY MBI Ha CEPOM KPYIKKe, PACIOJIOKEHHOM Ha MecTe HO-
Mepa CTPOKH, ¥ [IEPETAIITD ero Ha ajieMeHT ciieHbl (puc. 35.37). Tenepn,
€CJIM 3aITyCTUTh TPOrPaMMy 1 HajkaTh Ha JII00YIO U3 IBYX KHOIIOK, TO TEKCT
MeTKHU GY/IeT M3MEHSITHCS.

B03MOJKHO, 4TO TpU HU3MEHEHHHU TEKCTA 3JIEMEHT He OY/IET COOTBETCTBOBATD
pasMepaM METKU U He 0TOOPA3UTCS OJTHOCTHIO. B 3TOM cirydae HeoOX0/11-
MO PACTSIHYTb 3J7IeMeHT Label BO BCIO ITUPUHY CIIeHbl U U3BMEHUTD CBOMCTBO
Alignment B HHCIIEKTOPE aTPUOYTOB HA «BBIPABHUBAHUE 110 TIEHTPY ».

Taxum 06pa3oM, MbI pa3obpasu ¢ BAMH OCHOBBI CO3JIAHUST TpoCTedine-
O MOJIb30BATEIBCKOTO HHTEpdeiica 1 CBI3bIBAHUS MEKIY cOOOH Ko/ma
U rpahuuecKux 3J1eMeHTOB. 51 coBeTyI0 BaM Jjajibliie CaMOCTOSITEILHO Tpe-
HUPOBATHCS UCIIOJIb30BATh JIPyTrue 00beKThI OubMoTeKH UIKit, akTUBHO
UCTIOTB3YST ODUIHMATLHYTO cipaBKy oT Apple.
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WiewController. swift

l e J MyMane

Croated by Alksl sa 93.12.2047,
Copyright & 2807 Swiftme. ALl rights reserved.

ool

9 inport UIKit

f 11 fetass Viewtsntreller: UTviewCentraller {
"‘&-;""-'L"‘_"“‘_‘“‘,_“"“_ o PIB0utlet weak var label: UTLsbell
—-—-—-___—-@ BIMAction func changelabelText(  eender: UlButton) {

o
button was pressad®}

cased())

® BIMActisn Fune showdssage(}(
— Hello World w let alertController = UIAlertControllar(title: =
mossagel "Tewt of alert”, proferrodStyle

UTAlertControllerStyle.alert]
] sles 1 i

itle: "Firate,
style:

" UIAlertActionStyle.default, handlers nill)

0 aler ller 1e: *Secord®,
style:

n UIAlertActionStyle.destroctive, handler: nill)

n self.present{alertController, animated: true, conpletion:
mill

[ Ve ne: iPhora B (€ o8] — o% + 3 E B e
Eoe ] o & 1|0 e | @

Puc. 35.37. Co3aaHve AononHUTENbHOW cBsA3u action-meToaa u Button

3apaHue

Y Mmens g Bac oyeHb MHTePecHOe, HO B TO JKe BPeMs CJIOXKHOe
samanue. Ceityac BaM TOTPeOGYETCST CAMOCTOSTENBHO TIPUMEHHTE
MHOTHEe 3HaHUsI, TOJyYeHHbIe B X0jie usyuenus Swift. Cozmaiite
urpy «MartemMaTtuK», OCHOBHOH I[€JIb0 KOTOPOit OyIeT pelieHne
MOJTb30BATEIEM TIPIMEPOB, 0TOOPAKAEMBIX Ha 9KPAHE.

AJITOPATM UTPBI CJIETYIONTUIA
[TporpaMma 3arampiBaeT MpOCTOI MATEMATIYECKII IPUMED C [IBY-

Ms [IEJIBIMU YHCTIaMu (HampuMep, 2 + 47) 1 BBIBOJIAT €T0 Ha CIleHe
B 9JIEMEHT TuIa Label.

[Tob3oBaTe b BBOAUT OTBET € IIOMOIIBIO KHOIOK (9JIEMEHT THIIA
Button) Ha ciieHe. BBejieHHbIE UMcia TOABISAIOTCS Ha CIIEHE B AJIe-
MeHTe ThIa Label.

[Tosb30BaTENb HAKMMAET KHOTIKY «[IpOBEPUTH» 1 BUIUT PE3YJIbTAT
BO BCILIBIBAIOIIIEM OKHE.

B nosiBuBIIIEMCsI MOJIATTBHOM OKHE TI0JIb30BATETh HAYKMMAET KHOIKY
¥ BO3BPAIlaeTCsl K CIleHe JIJIsT PellieHnsi HoBoro npumepa. [Ipouc-
XOJIUT TIEPEXO/L K mary 1.

[l peniennst aToM 3a71a4n BbI MOYKETE CO3/IaTh MHTEPQENC, TOXO0-
SKIH Ha TOT, YTO TIOKa3aH Ha puc. 35.38.
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PELIWTE NPHAMEP: 2+ 45 - Lgbe!
Label

Buttons

NPOBERPUTH e Button

iPhone 8 - 08 11.1

Puc. 35.38. ViHTepdeiic nporpaMmbl MaTemMaTuk

Ecsn y Bac BO3HUKJIN TPYIHOCTH B PELICHUH, TO 51 BCer/ia paji BUETh Bac
Ha cBoeM kanase B Telegram wan na caiite swiftme.ru. Tam Takue xe J1io-
OGUTENN BMECTe N3YYAIOT MATEPUAT KHITH, 33/1a10T BOTIPOCKHT M XBACTAIOTCST
CBOMMM pesyJibTatamul!



[laTTEepHbI
NPOEKTUPOBAHUS Mpu
pa3paboTke B Xcode

MbI 6J1M3KH K 3aBEPIIEHIIO HALIEro Kypca. Bam ocTanoch O3HAKOMUThCSI
BCETO C OJTHOM TeMOM, MpesK/ie YeM Bbl CAMOCTOSITEIbHO MTPOIOJIKUTE CBOM
myTh B KauecTBe i0S-pazpaboTurKa.

B cBoeii mpakTrke paspaboTYNKaM 4acTO MPUXOAUTCS PEIIaTh TUIIOBBIE
3aj1aum, LTS PEATTM3aI[iK KOTOPBIX YiKe HallleHbl HanboJiee ONTHMATbHbIE
myTH U mabyaoHbl. OHYM HA3BIBAOTCS IATTEPHAME [TPOEKTHPOBaHus. Bira-
rofiapsi marTepHaM IIPOrPaMMUCThI MOTYT, UTO HAa3bIBAETCSI, HE M300peTaTh
BEJIOCHTIE], @ UCIIOJIB30BATh OIIBIT COTEH THICSY WJIH JasKe MUJLIMOHOB JIO-
neit. ToBOpst IPYTHMU CJIOBAMH, MIAOIOHBI IPOEKTUPOBAHMST (DOPMATTHZYIOT
1 OTIMCBIBAIOT pelleHre TUIIOBBIX 33/1a4 ITPOrPaMMUPOBAHNS.

B Hacrostiiiee BpeMst CyImiecTBYeT OOIBINOE KOTMIECTBO KHHUT, OMICHIBAIO-
IIUX OTPOMHOE YHCJIO BCEBO3MOKHBIX TIATTEPHOB, YaCTh U3 KOTOPBIX BAKHO
3HATh M MOHUMATh TIPK pazpaboTtke npusioxkenuii mog i0OS u macOS. Ecu
BbI 3aHUMAJIICh [IPOrPAMMHUPOBAHIEM PaHee, TO HaBEPHSIKA CJIOBO «IIaT-
TEPHbI» HEOJHOKPATHO BaM BCTPEUYAIIOCD, & MOKET, BBI JIaKe UCIOJIb30BAIIN
HEKOTOPBIE U3 HUX B CBOEIT pabore.

B stoii ritaBe npuBesieHbl HECKOJIbLKO OCHOBHBIX I1ATTEPHOB, ¢ KOTOPBIMU
BBl BCTPETHUTECH B XOJI€ CO3/IaHUsI IpUIoskeHuii B Xcode.

36.1. NatTepH MVC. ®penmopk Cocoa Touch

MVC pacumdposbiBaercst kKak Model-View-Controller (Mogesb-Ortobpa-
skeHre- KOHTpoJiep) u SBISAeTCS OCHOBOI TOCTPOEHMS TPOTPAMMHBIX TTPO-
TYKTOB B cpezie Xcode. DTOT MaTTepH TPEATTOTIATAET TOJTHOE Pas/ieeHIe
KO/Ia, JAaHHBIX ¥ BHEIITHETO BU/a IPUJIOKEHUS IPYT oT Apyra. Kaxabii us
STUX BJIEMEHTOB CO3[[AETCSI U YIIPaBJisietcst 0TenbHO. CeromHs G0MbITHH-
CTBO 0ObEKTHO-OPUEHTUPOBAHHBIX OUOINOTEK MOCTPOeHbI ¢ yuerom MVC.
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Kak TOBOPUJIOCH paHee, ,ZIaHHI)IfI 1rabJIoH IMOJIPa3yMeEBaAECT pa3/i€JIEHNE BCEX
COCTaBJIAIOIINX pa3pa60T1<1/1 Ha TPpU KaTEropum:

O Moaenp — Kiracchl, KOTOPbIe 00ECTIEUNBAIOT XPAHEHWE JAHHBIX BAIITIX
MPUJIOKEHUH.

O Oro6paskenue (IIpeacrasieHue) — MO3BOJSIOT CO3/IATh PA3TMYHBIE
rpaduuecKue 2JIeMEHTBI, KOTOPbIE BUIUT TI0JIb30BaTeNb U padoTe
C TIPUJIOKEHHEM.

O Kourpomrep — obecrieunBaer COBMECTHYIO PaboTy «0TOOPaKEHUST»
1 «Mojteniny». JlaHHbI OJI0K COAEPKUT JTOTUKY PabOThI IPUITOKEHUS.

Kaskpit 00beKT, KOTOPBIiT BBI CO3/aeTe B CBOEI TIPOrpaMme, MOKET ObITh
JIETKO OTHECEH K OJTHO M3 KaTeTOPHii, HO MPH HTOM He JIOJUKEH peasu-
30BaTh Kakue-aub0 (GyHKINH, TPUCYTIHE ABYM aApyrum. Hampumep sk-
3eMILLAP Kaacca UIButton, obecrednBaiomuil oToOpakenye KHONKM, He
JIOJIKEH COEPIKATD KOJI, BBITIOJTHSIEMbII [IPU HAJKATUU HA Hee, & KOJI, [IPO-
U3BOJAIINN PaboTy ¢ 6a3oil aKKAYHTOB, He IOJKEH PUCOBATH TaOJIMIy Ha
sKpane cMapThoHa.

MVC no3BoJisseT 0CTHYh MAKCUMATBHOTO Pa3/ieJIeHNsT TPeX OCHOBHBIX
KaTeTopHii, 4TO BIIOCJIEACTBIH TTO3BOJIsIET YI0OHO OGHOBISTD U TIepe-
pabarbiBaTh MPOTPAMMY, a TaKXKe MOBTOPHO UCTIOIB30BATH OT/AETbHBIE
KOMIIOHEHTBI. TaK, HAPUMep KJIAcC, KOTOPbIit 00ectiednBaeT 0TOOpaKeH e
KHOITKY, 0e3 TPy/1a MOKeT ObITh JIOTOJIHEH, PACIITUPEH 1 MHOTOKPATHO HC-
TIOJTF30BAH B JTIOOBIX MTPUTOKEHSIX.

Bce BosmoxkHOCTH 110 paspaborke i0S-npuiosxenuit npegocrasiser i0S
SDK (software development kit, komriekT cpeicTs pazpaboTKi ), KOTOPbIiT
Bxoaut B coctaB Xcode. Janubrii SDK npemocraBiser orpoMHOE YHCTIO
pecypcoB, 61aroapst KOTOpbIM Bbl MozkeTe cTpouTh Ul, opraHM30BbIBaTH
MyJIBTUTAY yIpaBJIeHne, XpaHeHue Tanibix B 51, paboty ¢ MysruMenua,
nepefavy AaHHBIX TI0 CETH, UCTIOIb30BaHNe (DYHKIMI yCTPOUCTB (aKce-
JIEPOMETP U T. /I.) U MHOTOe-MHOTOE /ipyroe. B coctaB iOS SDK Bxoaut
dpeiimBopk Cocoa Touch, koropsiii kak pas nocrpoen na npuniune MVC.

Bo Bpemst pazpabotku npusioskeHnil B Xcode BbI paboTasiu ¢ Kareropueit
«Orobpaskenus» ¢ momolnbio Interface Builder, Ho ipu aToM He obeciieun-
BaJIU PEICHIsT KaKUX-TMO60 GU3HEC-TIPOIECCOB € MOMOIILIO TPapIYecKux
3JIEMEHTOB.

Kareropust «Konrposuiep» Bkiodaer B cebst crielinpuieckue Kiracchl,
obecneynsaomue GyHKIUOHATLHOCTD BAIUX IPUIOKEHUN, HAIIPUMED
UIViewController, a TOUHEE, €r0 IIOTOMOK ViewController, ¢ KOTOPBIM
BbI paboTaIn paHee.
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JjieMeHTHI Kateropun «Mogesb» He ObLIM PACCMOTPEHbI B KHUIE, TEM HE
MeHee B OyayiuieM Bbl Oyjiere co3laBaTh MEXaHU3Mbl, 00eCIIeYrBaIOLIIe
XpaHeHue JaHHbIX BAIIUX TIPUIOKEHUI.

Yewm ray6ske BBI GyaeTe TOTPYKATHCS B Pa3pabOTKy TPUITOKEHWI TSt
i0S, Tem syuiiie u siciee Bbl Gy/ieTe BUAETh PEATU3AIIUIO BCEX TIPUHITUIIOR
nattepHa MVC.

36.2. MatTepH Singleton. Knacc UIApplication

[obasbHbIe TepeMEHHBIE MOTYT CTATh 3HAYMTETBHON TIPOOIEMON TTPH Pas-
pabotke nporpamm ¢ ucrosbzosanuem OOTL. OHM IPUBA3LIBAIOT KAACCHI
K UX KOHTEKCTY, ¥ TIOBTOPHOE MCIIOIb30BAHKE ITUX KJIACCOB B JIPYTHUX MTPO-
€KTax CTAHOBUTCS TIPOCTO HEBO3MOKHBIM. EC/N B KJlacce MCIOTb3yeTcs
riobajbHas epeMeHHas, TO ero HEBO3MOKHO U3BJIeUb U3 OJHOIO IIPHU-
JIOKEHHS ¥ IPUMEHUTH B IPYTOM, He YOeIUBIINCH, YTO B HOBOM IIPOEKTE
HCIOJIB3YETCsI B TOYHOCTH TAKO# ske HabOP TII00ATbHBIX TEPEMEHHBIX.

HecmoTpst Ha TO uTO TI06ATbHBIE TIEPEMEHHBIE — 0YeHb YIOOHBIH C110c00
XpaHeHust WHHOPMAINH, TOCTYITHOI BCeM KJ1accaM, UX MCIOIb30BAHIE
[IPUHOCHT OOJIBIIIE TPOOIEM, YEM TIOJIb3bL.

B x0po1110 cripoeKTHPOBAHHBIX CUCTEMaX BHENTHIE OTHOCUTEILHO KJIACCOB
TapaMeTpPhl OOBIYHO TIEPENAIOTCS B BUJIE BXOAHBIX APTYMEHTOB JIJIsI METOIOB
atoro kyacca. [Ipr aToM Kask/bplii Kiace coXpaHsieT CBOIO0 HE3aBUCUMOCTD
ot sipyrux. TeMm He MeHee BpeMst OT BpEMEHU BO3HUKAET HEOOXOAUMOCTh
HCIIOTb30BATH OOIITHE JIJIST HEKOTOPBIX KJIACCOB PECYPCHI.

[Tpeamososkum, B Batieil mporpaMme TpebyeTcst XpaHUTh HEKOTOPbIN Ha-
GOp mapamMeTpoB B KOHCTAHTE prefences, KOTOPBIN J0JEKEH OBIT JOCTYIIEH
T060MY KJTaccy B paMKax mpuioxeHus. OMHIM U3 BLIXOIOB SBJSETCS
00BSIBJIEHYE HTOTO TTApaMeTPa B BUJIE IIOGATBLHOTO U €T0 MCIIOIb30BAHNE
BHYTPH KJIACCOB, HO, KaK MbI TOBOPUJIM PaHee, TAKOH CII0CO0 He ABJISETCs
PaBUIbHBIM. JIPyTHUM CIIOCOO0M PEIIeHHsI ITON 3a[a4l MOKET CJIYKHUTh
HCI0JIb30BaHue IaTTepHa Singleton.

[Ia6/10H mpoekTUpOBaHUs Singleton MmojApasyMeBaeT CyIleCTBOBAHUE
TOJIBKO OJHOTO 9K3EMILIAPA KIaCCa, KOTOPBIA MOKET OBITH UCIIOIb30BAH
B JIFOOOM ZPyroM KoHTekcte. JIjist Toro uto6br obecrednTh 910 TpeboBaHue
B KJIaCCE CO3/aeTCsl eMHasl TOUKa A0CTYIIA K SK3eMILIAPY TOrO KJjacca.
Tak, HampuMmep, MOT OBl CYIIECTBOBATH KJIacc Prefences, A JOCTyIIA
K 9K3EMILISPY KOTOPOTO MBI MOTJIM OBbI MCIIOJIb30BaTh MeTO Prefences.
singleton(). IIpu mONbITKE UCIIOIb30BaHMA JAHHOTO METO/A U3 JIF0OOro
APYroro kaacca OyaeT BO3BPAILEH OAUH U TOT e DK3EMILIAP.
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[TpuMepoM ncIioIb30BaHus MaTTepHa Singleton mpu paspaborke o iOS
MOJKET CJIIyKUTh KjtacCc UIApplication, 9K3eMILIAP KOTOPOTO ABJIAETCA
CTapTOBO# TOUKOT KasKIOTO TIPHIOsKeH . JITo60e TPIIoKeHne, KOTOPhIe
BbI CO3/IA€TE, COJAEPIKUT B cebe U MCIOJB3YET TOJBKO OJUH HK3EMILISP
Kiacca UTApplication, 0CTyII K KOTOPOMY 0O€CIIEYMBAETCS ¢ IIOMOIIIO
nrabsona Singleton. UIApplication BbIIOJHSIET GOJIBINOE KOJUYECTBO
3aj1a4, B TOM 4ucye 00ecIieunBaeT BbIBOJ| Ha 9KPaH yCTPOHCTBA OKHA Ba-
LIEro MPUIoKeHus (9K3eMILIsAp Kiaacca UIWindow) 1 oToOpaskeHue B HeM
CTapTOBOiI cIleHbl. BaMm, Kak pa3paboTUnKy, HUKOT/IAa He MPUIETCS CaMo-
CTOATEJILHO CO3/1aBaTh 9K3EMILIAD KJacca UTApplication, cucrema pesaer
9TO aBTOMATUYECKH, HE3aBUCUMO OT KOJA IIPUJIOKEHUA, U IIOCTOSIHHO
paboTaeT (hOHOM.

NMPUMEYAHUE PaHee Mbl HUKOrfa He BCTpeyanuck ¢ knaccom UIWindow. OH co3pa-
€TCs aBToMaTuyeckn u obecneumsaeT oTobpaxeHne UI Balumx MPUIOXEHWA. Mobub-
Hble MPOrpaMMbl 0BbIYHO MMEKT TOMbKO OAMH 3k3eMnnsp knacca UIWindow, Tak kak
O[JHOBPEMEHHO 0TOBPaXaOT TONBbKO OAHO OKHO (MCKIOYEHMEM SIBSETCS MOAKIIOYEHNE
BHELLUHEro A1crnnes) B 0TAIMYMe OT NPOrpaMM HacTOSbHbIX KOMIbIOTEPOB, KOTOPble MOTyT
oTo6paXkaTb HECKONbKO OKOH OAHOW NPOrpaMMbl B OAMH MOMEHT BPEMEHM.

36.3. MatTepH Delegation. Knacc
UIApplicationDelegate

[Tatrepn Delegation (sesierupoBanue) sIBJSIETCS €llle OJJHUM OYEHb
BaxkHbIM st i0S-paszpaboTunka marreprom. U 3HaHMe 0 HeM MOHa-
nobutcs Bam Tipu cospanuu npuaoxkennii B Xcode. Ero cyTh coctout
B TOM, YTOOBI OJIMH KJIacC Jejiernpopa (1iepeaBaj) OTBETCTBEHHOCTD 3a
BBITIOJTHEHUE HEKOTOPBIX (DYHKITUI Apyromy kaaccy. Co cTopoHbl Oyaer
BBITJISIZIETh TAK, CJIOBHO TJIABHBIN KJIACC CAMOCTOSITETHHO BBITIOJHSIET
BCe BO3JIO’KEHHbIe HAa Hero yHKIUU (Jlaske /leJIeTUPOBAHHBIE JIPYTOMY
kiaccy). OpeiimBopk Cocoa Touch OUEHb AKTUBHO MCIIOJIB3YET JEIEraThl
B CBOEH paboTe, 4TOOBI OTHI OOBEKTHI BBHITIOIHSIIN YaCTh CBOUX (DYHKITHIT
OT Jinlia Ipyrux.

Apxum mpuMepoM UCTOJIB30BaHUA MATTEPHA ACTCTUPOBAHUS SBJISIETCS
ysKe 3HAaKOMBIH HaM KJacc UIApplication. HammomHIo, 4TO Kaski0e mpusio-
JKeHHe UMeeT OJJUH-eIMHCTBEHHBII 2K3eMILIIP 9TOTO KJIacca-CUHTITOHA.
Bo Bpemst paGoThl npusioskenust ULApplication BbI3bIBAeT HEKOTOPBIE
crieruuyecKrie MeTO/Ibl CBOUX JIeJIETaTOB, €CJId, KOHEYHO, JIeJIeTaThl Cy-
IIECTBYIOT ¥ PEANU3YIOT B ceGe 9TU METOIBI.
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Ortxkpoiite B Xcode panee pazpaboranHblii Hamu npoekT MyName. Mbr
PacCMOTPEJIH ellle He BCE PECYPChI, JOCTYIIHbIe pa3paboTuuKy B Project
Navigator. Oxnum u3 Hux sBisietrcs: AppDelegate.swift. Otkpoiite ero
B PeIaKTOpe MPOEKTA ¥ B3TJITHUTE HA CTPOKY MHUIIMAIU3AINHN KIacca
AppDelegate (siuctunr 36.1).

JNiuctmur 36.1

1 class AppDelegate: UIResponder, UIApplicationDelegate {
2 /]
3}

AppDelegate aBiserca gejeraToM ua UIApplication, 06 aTOM TOBOPUT
poToKoJ UIApplicationDelegate, KOTOPBI TPUHUMAET JAHHBINA KJacc.
Bo BpeMs BBIOTHEHUSA TPOTPAMMBI 9K3eMILISp Kiaacca UIApplication
B OIIpeiesIeHHbIe MOMEHTHI BBI3BIBAET METO/IBI, OTICAaHHbIe B AppDelegate.



3aKJ1lo4eHune

1 cumraro, 4TO MBI IOCTUTJIN BCEX TIEJIEH, KOTOPBIE CTABUIIN TIepes] coH0i
BO BpeMs YTeHUs] KHUTU. Bbl POIIIN MOJTHOIIEHHBIN KYPC OATOTOBKU
K paspaboTke mpuioxkennii Ha Swift. Koneuno, moka Bbl He obGJajgaere
BCEMU 3HAHUSIMU B [IPEIMETHO# 001aCTH, HO BaM JIaH XOPOIITHIT 3a/1eJ1 JIJIsT
U3yUYeHUsT MaTepraia B OyIyIieM.

H YBEpEH, 4TO Balln 3HAHUA CTa/JI HaMHOT'O I'JIY6}KC 1 BbI IIPOHUKJINCH
STUM HEeOOBIKHOBEHHBIM JYXOM Pas3paboTKH, KOTOPHIH Togapuaa HaM
Apple. Ceityac npumwio BpemMs peaausaluy cOOCTBEHHBIX MEH U paspa-
OOTKU [IPUIOKEHMIA.

MHorue 13 Bac 3a/1al0TCsI BOIPOCOM: «A UTO Jajibiie?s
Bor moskere JABUTATHCS 11O OJTHOMY U3 JIBYX HyTeﬁ:

Q IIpomo/mkuTh u3ydeHue Mo APyruM Kypcam/Kuauram. [Ipasaa, B aTom
cJlydae BaM MOKET MOTpeOOBaThCs 3HAHUE aHTJIMICKOTO SI3bIKa, TaK
Kak B PyHere Bce elle He TaK MHOTO MAaTepPHAJIOB [l HAYMHAIOTIIX
10S-paspaboTurKOB.

Q Haiitu aa cebsa MHTEPeCHYIO 3a1auy 1 ABUTAThCS BIIEPE], UCIIOIb3YsI
oUIUATBHYIO JOKYMeHTAIUIO (TaM eCTh OTBETHI Ha BCE BOIPOCHI),
JAHHYTO KHUTY, cailT http://swiftme.ru u gpyrue pecypcst B Cetn.

Cospnasaiite u TBOpHTE!

BblI czie1a11 1IepBbIi U II09TOMY CaMblil BaKHBII 11ar — a JaJiblile Bee OyaeT
TOJIbKO MHTEPECHEE.



NPUJTOXKEHWNE

N3MeHeHnsa n HoBoBBeAEeHUS
Swift 4

Swift 4 okazasicst He Tak GoraT Ha HOBOBBEJIEHUs, KAK ITPEJIBILYIIAs BEPCHUST
st3bIKa. TeM He MeHee MHOTHE M3 HIX OKa3ajill Cephe3HOe BIUSHUE Ha TTPO-
1ecc pa3pabOTKK MPUJIOKEHNUET. B IPHUIIOKEeHNI IPUBEIECHBI BCE YTy UITICHVST
U JIOTIOJTHEHUSI, C KOTOPBIMHU BBl MOKETE CTOJIKHYTHCSI B IIPOIECCE Pa3pa-
6orrm. TTomunTe, uT0 SWift He CTOUT Ha MeCTe U TPOIOIKAET PA3BUBATHCSL.
JIyurmii criocob MoroTOBUTHCS K M3MEHEHUSAM B GYJIYIIIX BEPCHSIX — CJie-
1uTh 32 opuimaIbHbIM 6s10roM pazpaborunkos (http://swift.org), a Takske 3a
mpoektoM Swift Programming Language Evolution ma http://github.com (Bce
BHOCHUMbIE U3MEHEHUsI [IPE/JIAraiiCh MIMEHHO B PAMKAaX JIAHHOTO TIPOEKTA).

ACCUCTEHT MUrpaLUK

B cocras Xcode 9 BXOAUT acCHCTEHT MUTPAIIUHU, KOTOPOil TOMOKET BaM
nepeiiti Ha Swift 4 co crapoil Bepcuu si3abika. ACCUCTEHT MUTPAIMN BbI-
HOJHUT GOJIBITUHCTBO U3MEHEHUI B MPUJIOKEHUN B aBTOMaTHIECKOM
peKuMe, HO €CTh BEPOSITHOCTbD, UYTO HEKOTOPBIE U3 HUX MIPUJIETCS TIPABUTH
CaMOCTOSITEITBHO.

CTpoku

Apple cHOBa pUHSTIACH 32 COBEPIIEHCTBOBAHUE PAOOTHI CO CTPOKOBBIMU
TunaMu ganneix. Ilepsoe, 0 yeM g xores Obl paccKasaTh, — 9TO U3MEHEHUSI
B Tuile String.

Twun String

Ecam BbI 3acTanu nepexo/i ¢ epBoii Ha BTOPYIO BEPCUIO sI3bIKa, TO, BEPOSIT-
HO, TIOMHUTE, YTO String OBLT KapMHAIBHO Ttepepabotan. Temeps jke Mbl
CHOBA BO3BpAIaeMcst K TOMY, 4TO GBIIO B CAMOM Hadajie. String — OImsTh
KoJLTEKITHsE. Birarofapst atoMy BaM OOJIbIiie He HY;KHO HCIIOJIb30BAThH CBOWA-
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CTBO characters JiJIsI IOCTYTIA K CHUMBOJIaM B CTPOKe. Terepb MOKHO Ie/aTh
nepebop HAPSIMYI0, KaK U ¢ JiroOoii apyroi kosuiekimeit (suctunr 11.1).

JNinctmur n. 1

1 1let author = "CtuBeH XokuHr"
2 for char in author {

3 print(char)

4 }

[TomMuMoO 2TOTO, BBI MOKETE TTOJIB30BATHCS BO3SMOKHOCTSIMH, TIPUCYIINMHI
Tumam Sequence u Collection (sucrtunr I1. 2).

JNuctmur M. 2

1 author.count // 13
2 author.isEmpty // false
3 author.dropFirst() // "CTtuBeH XOKMHT"

Twun Substring

[MomuMmo u3aMeHenui, B String ObLT 106aBIEH HOBBII TUI JaHHBIX Sub-
string, KOTOPBIN OIpesesIsIeT TapaMeTp B TOM CJIydae, ecjii U3 CTPOKU
BbIjIesisieTcst ogcTpoka (smuctunr 11.3).

JNiuctmur N. 3

1 let endIndex = author.index(author.startIndex, offsetBy: 2)

2 var milkSubstring = author [author.startIndex...endIndex]
// "CTuBeH XOKMWHI"

3 type(of: milkSubstring) // Substring.Type

Apantauua noa Unicode 9

OIHUM 13 BayKHBIX JIOTOJNHeHni cTasna afganTaimg rnox Unicode 9. B cBa3u
C 3TUM CTPOKH C AMO/I3U CTAJT KOPPEKTHO BO3BPAIATh KOJUIECTBO CUM-
BOJIOB B CTPOKe ITPU BbI30Be cBoiicTBa count (smcTuHr I1. 4)

Jinctuur 1. 4

1 "".count // Ceivac: 1, PaHee: >1

Habopsbl 1 cnosapu

OgHott u3 1eseii pazpaboTunkoB Swift sBJseTcs POAYKTUBHOE U TIPO-
3pavyHOe TPOTPaMMIPOBaHNe Ha SI3BIKe. B CBSI31 ¢ 3THM HECKOJIBKO H3Me-
HeHUI KocHy ek Habopos (Set) u cioBapeil (Dictionary).
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MH1unanm3aums Ha oCHOBe
nocnegoBaTesibHOCTeN

Bbiia sobaBiieHa BO3MOKHOCTD CO3/IaHUsI CJIOBAPs Ha OCHOBE I10C/Ie10Ba-
TEJTHHOCTH TTap «KJI0U-3HaueHre» (ucTur 11.5).

Jinctnur N. 5

1 let nearestStarNames = ["Proxima Centauri", "Alpha Centauri A",
"Alpha Centauri B", "Barnard’s Star", "Wolf 359"]

2 let nearestStarDistances = [4.24, 4.37, 4.37, 5.96, 7.78]

3 let starDistanceDict = Dictionary(uniqueKeysWithValues:
zip(nearestStarNames, nearestStarDistances))

4 // ["Wolf 359": 7.78, "Alpha Centauri B": 4.37, "Proxima Centauri":
4.24, "Alpha Centauri A": 4.37, "Barnard’s Star": 5.96]

ODyukiust zip(_:_:) BO3BpAIIaeT MOCJIeI0BATEIbHOCTD AP, OCHOBAH-
HY0 Ha ABYX 0a30BbBIX MOCJAEA0BATEIBHOCTIX (B TaHHOM CJIy4ae 9TO
nearestStarNames u near‘estStar‘Distances), 11ocJjie 4ero IepeslacT ee
CBOUCTBY uniqueKeysWithValues nHuImanusatopa tTumna Dictionary.

Pesybrupyomiuii cJioBapb OyIeT COEPKATh B KAUECTBE KIIOUel 3HAYECHUST
nepBoit 6azoBoil KoJeKkIMU (nearestStarNames), a B KauecTBE 3Haye-
HUSL — 9JIEMEHTBI BTOPOU 6a30BOM KOJLIEKIIMH.

Ob6paboTka AybnMKaToB KIltoYen

Terneps 1pu co3/laHuM CJIOBAPS BBl TAKKE MOYKETE C TOMOIIBIO CBOMCTBA
uniquingKeysWith B MHUIMAIM3ATOPE OIPEAECIUTD MOPSIOK 00pabOTKI
HOBBIX 3JIEMEHTOB, KJTFOU KOTOPBIX COBIA/IAET C OIHUM M3 YIKe CYIIeCTBYIO-
KX B cJI0Bape. ITO Oy/IET MM0JIE3HO B TOM CJIydae, KOr/ia eCTh BEPOSITHOCTD
CJTyYaifHO Tepe3anucarb 3HaYeHue ajeMenTa cioBaps (uctudr 11. 6).

Jiuctmur M. 6

1 let favoriteStarVotes = ["Alpha Centauri A", "Wolf 359", "Alpha
Centauri A", "Barnard’s Star"]

2 let mergedKeysAndValues = Dictionary(zip(favoriteStarVotes,
repeatElement (1, count: favoriteStarVotes.count)),
uniquingKeysWith: +) // ["Barnard’s Star": 1, "Alpha Centauri A":
2, "Wolf 359": 1]

dunbTpauns

IToMuMO yKasaHHBIX BbIIe (DYHKITHIT, OblIa 1006aBIeHA BO3MOKHOCTD (DUITh-
TpaILK1 9JIEMEHTOB cioBapeii u Habopos (yctuHr I1. 7). He saGbiBaiire, B pe-
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3yJibTaTe aTON olepalnm pe3yJabraT BO3BPAIla€TCs B BU/IE HOBOI KOJJIEKITNN
TOrO JKe TUIla, YTO 1 UCXOAHad. CTapaﬂ KOJJIEKIIUA OCTaeTCA HEU3MEeHHOII.

Jinctnur N. 7

1 // Wcnonb3yem cnoBapb M3 AUCTUHra M.5. OTPuUNbTpyeM BCe 3/ieMeHThl
CO 3Ha4veHuem meHee 5.0

2 let closeStars = starDistanceDict.filter { $0.value < 5.0 }

3 closeStars // Dictionary: ["Proxima Centauri": 4.24, "Alpha
Centauri A": 4.37, "Alpha Centauri B": 4.37]

MannuHr cnoBapen

Swift ob3aBescs pyukimoHasom 00paboTKU (MANUHTa) 3HAYEHUIT
aneMeHTOB caoBapeit (muctuHT 11.8). /lemaeTcs aTo ¢ mOMOTMIBIO METOIA
mapValues(_:), B KOTODPBII IepeaeTcsi 3aMbIKaHWe.

JNinctmur . 8

1 // Wcnonb3yem cnoBapb closeStars u3 nuctuHra M.7

2 let mappedCloseStars = closeStars.mapValues { "\($0+1)" }

3 mappedCloseStars // ["Proxima Centauri": "4.24", "Alpha Centauri
A": "4.37", "Alpha Centauri B": "4.37"]

ﬂOCTyH OCYHIECTBJIAECTCA MMOOYEPEIHO K 3HAYEHUTIO KAK/IOTO IJIEMEHTA
CJIoBaps.

3Ha4yeHue no YMO/14aHUIO A1 3JIEMEHTA Cl10BapA

Ecsu BBI MicTOIb3yeTe IOCTYT K 9JIEMEHTAM CJIOBapst 4epe3 cabCKpuIT,
TO MPU MOMBITKE O6PATUTHCS MO HECYNIECTBYIONIEMY UMEHU BaM Oy/er
Bo3BpaieH nil. Terrepb BB MOXKeTe yKa3aThb 3HAUYEHHE 110 YMOJTYAHUIO,
KOTOpoe Gy/IeT BO3PAIIEHO TIPH MOIBITKE AOCTYTIA K HECYIECTBYIONIEMY
anementy (;muctunr I1. 9). [lns aToro cay:kut cBoiicTBO default, yKasbi-
BaeMoe B caOCKpUIITE.

JNinctmur N. 9

1 // wcnonb3yem cnosapb mappedCloseStars u3s nucTtuHra I1.8
2 let siriusDistance = mappedCloseStars["Wolf 359", default:
"unknown"] // "unknown"

FpynnupoBKa 3/1EMEHTOB CNOBaps

Taxske ObiTa 106ABIEHA BO3MOKHOCTD TPYIIITHPOBKH 3HAYEHHH 1O HEKOTO-
POMY ITPU3HAKY TIPH CO3[IAHNN CTIOBaps. B aTOM ciTydae B MHUITHAIN3ATOP
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HIOMUMO I10CJI€ZI0BATEIBHOCTH IPYIIIIUPYEMBIX 9JIeMEHTOB (110CJIe CBOICTBA
grouping) repeaaeTcs 1 yCJAOBUE [IJIS TPYIITUPOBKY (B BUJIE 3AMBbIKAHWS ).
Pacemorpum mpumep u3 smctnnra 1. 10.

JNuctuur N. 10

1 let cities = ["Shanghai": 24_256_800, "Karachi": 23_500_000,
"Beijing": 21_516_000, "Seoul": 9_995_000];

2 let groupedCities = Dictionary(grouping: cities.keys)
{ $0.characters.firs t! }

3 groupedCities // ["B": ["Beijing"], "S": ["Shanghai", "Seoul"],
"K": ["Karachi"]]

W3 npumepa BeIlie, TPU MHUIMAIU3ATTIH CJIOBAPST, UCTIOJB3YETCS BXO/THOM
apryMeHT grouping, B KaUeCTBe 3HAYCHWST KOTOPOMY TepeaeTCs aHaIn-
3upyemas koJsutekiust. [locsie nHUIIMATM3aTOPa yKA3bIBAETCS 3aMbIKAHIE,
B COOTBETCTBUM C KOTOPBIM U TTPOU3BOJUTCS TPYNTIUPOBKA 3HAYEHU T
(B IaHHOM cJTyYae 110 IEPBOMY CUMBOJTY B CTPOKE).

MNpoTtokon Codable

B Swift 4 6611 gobasiien mporokos Codable, obeciieunBaONINIl IPOBE/E-
HUe ollepalnii ceprajn3aiiy 1 Jecepruainsaliun JIoObX ganHbix. [pu
3TOM BaM He HYKHO TMCATh KAKON-TO CIeNn(PUIeCKIH TOMOJTHUTETHHBIN
ko, TIioc B TOM, UTO Tenepb He HYKHO OECIIOKOUTHCS, YTO KaKue-Jiho
JIAaHHBbIE MOTYT TIPOTIACTD B XOJI€ 3THUX orepalivii. B rmporiecce cepuanusannun
BbI MOJKETe BBIOPATH, KaK JOJIKHBI XPAHUTHCS IAHHDIE: B BU/IE KJIACCHUE-
CKOTO cTcKa mapamMeTpoB uin B Buze JSON.

PaccmoTpum mpuMep cepramusaliuy u aecepuaTn3aiy KOHCTAHTBI THIIA
naHHbIX Language (siuctunr I1. 11).

JNiuctmur M. 11

import Foundation
// onucbiBaem Tun AaHHbIX Language
struct Language: Codable {
var name: String
var version: Int
¥
// 0obbaABNSEeM KOHCTaHTY W WHULMANU3UPYeM eil 3HayeHue
let swift = Language(name: "Swift", version: 4)
// co3paem o6bekT, NPOWU3BOAAWMIA Cepuanusauuno
let encoder = JSONEncoder()
11 if let encoded = try? encoder.encode(swift) {
12 if let json = String(data: encoded, encoding: .utf8) {
13 print(json)

VWoONAUANWNR

=
(M)
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14 3}

15 // co3paem 06bekT, MpOU3BOAAWMA Aecepuannsauuio

16 let decoder = JSONDecoder()

17 if let decoded = try? decoder.decode(Language.self, from: encoded) {
18 print(decoded.name)

19 }

20 }

MHOroCTpOYHbIE CTPOKOBbIE nTEpasbl

Paniee, 1t TOro 4TOObI HAIUCATH MHOTOCTPOYHDBII CTPOKOBBII JIUTEPAJI,
MPUXO/IMIIOCH UCTIOTh30BAaTh CUMBOJI TIepeHoca CTPOKH (\n) BHYTPH CTPO-
KOBOTO JiuTepaja. TakuM 06pa3oM OCYILECTBIIAICS IePeXo]] Ha HOBYIO
CTPOKY B TpeOyeMbIX MecTaX. BBITUIS/IEI0 9TO JOBOJIBHO TLIOXO, 1a U BbI-
3BIBAJIO HEKOTOPBIE TPOOIEMBbI IIPH UCIIOJIB30BAHUN ONPEAETeHHBIX (DYHK-
[IMOHAJBHBIX BO3MOKHOCTEH. Tereph Jist 9Toi eI MOKHO 0OpaMIIsTh
sgutepai TpeMs KaBprakamu (""") B ero Havase u Koute (quctwaT 11, 12).

JNuctmur M. 12

1 let longString =
2 3TO MHOTOCTPO4HbIit
3 CTPOKOBbIN nuTepan
4

Takum 06pasoM, Bbl MOKETE MHCATh TEKCT POM3BOJIBHOI JJTUHbI, a CAMU
JIUTEPAJIBI cTasn O0JIee YUTA0ETBHBIMU U IPYKETIOOHBIMU,

Keypath — ccbinka Ha CBOMCTBO

Onnoii u3 nosesubix ocobennocreil Objective-C ObLia BO3MOMKHOCTD CChI-
JIAThCSl Ha CBOMCTBO JMHAMMYECKH, a He HAPAMYIO. JIpyruMu cJioBaMu, Bbl
MOIJIM yKa3aTh OOBEKT U €r0 CBOMCTBO, KOTOPOE HEOOXOAMMO MCII0Ib30-
BaTbh, HO IPXW 9TOM HE IMTPOMU3BOJIUTH YTEHME NJIN 3alICh JJAaHHOTO CBOI';ICTBa
cefiuac, a cies1aTh 9TO MO3Ke.

CosmamM CTPYKTYPY ¥ KOHCTAHTY, UCTIOJIB3YIONYI0 3TH CTPYKTYPHI B Ka-
yecTBe THIA AaHHbIX (srctunr I1. 13).

JNiuctmur M. 13

1 struct Starship {
2 var name: String
3 var maxWarp: Double
4
5

}

Let voyager = Starship(name: "Voyager", maxWarp: 9.975)
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Ternepp ke BbI MOKETE UCIIOJIb30BaTh CUMBOJI oOpaTHoro ciema (\) 1e-
pel yKasanueM Iapamerpa [IJisl CO3/IaHusl TUHAMIYECKOM CChIKK (JIHC-
tunr 1. 14).

Jinctunur M. 14

1 1let nameKeyPath = \Starship.name
2 let starshipName = voyager[keyPath: nameKeyPath]
3 starshipName // "Voyager"

B xoncranTy nameKeyPath 3amucbiBaeTcs CChLIKA Ha 3HaYEHUE CBOMCTBA
name tutia Starship.

OQHOCTOPOHHME AMana30HbI

Swift B6upaer B cebs1 MHOTOE U3 IPYTHUX SIBBIKOB MPOrPAMMUPOBAHII.
Tax TTPOM30IIIO ¢ OMHOCTOPOHHUMHU JHATA30HAMH, KOTOPbIE YKe JaBHO
UCHOJIB3YIOTCS IpU pa3paboTke, Harpumep, Ha Python. B takom Buje
MMATIA30HOB YKA3BIBAETCST JIUIIH OTHA M3 TPAHUIL, B TO BPEMST KaK IPyTast
ompeIeNsieTcst aBToMaTndecku. [TpuMep nemob30BaHyst TPUBE/EH B JTHC-
tunre I1. 15.

JNuctunur M. 15

1 let characters = ["Dr Horrible", "Captain Hammer", "Penny",
"Bad Horse", "Moist"]

let bigParts = characters[..<3]

let smallParts = characters[3...]

bigParts // ["Dr Horrible", "Captain Hammer", "Penny"]
print(smallParts) // ["Bad Horse", "Moist"]

nhwhnN
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