The Swift
Programming Language

HA PYCCKOM

var people = ["Dave", "Brian", "Alex", "/
let name = "Alex"
if let index = find(people, name) {
printin("\(name) is person \(index +
delegate?.didFindPersonWithName(name,
} else {
println("Unable to find \(name) in t*
}
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Ors1aBJIeHUe

JlOKyMeHTanus si3bIKa IPOrpaMMHPOBaHUA
Swift Ha pycckoMm si3bIKe

[aHHas OokyMeHTaums sBnsieTcs nepeBooM odmumanbHOW KHUMM
"Swift Programming Language" ot Apple. Pabota Gbina npogenaHa
npodeccroHanamu, Ho B CBSI3W C OrPOMHbIM O0OBLEMOM TeKCcTa U
MOCTOSIHHBIM OBGHOBIIEHMEM KHWUIM, Mbl HE UCKITIOYaEM
He3HauuTenbHbIX owunbok. Ecnv Bbl BAPYr 0BHapYyXunm To, 4TO Ha
Ball B3rnsg Hy)XOaeTcs B KOPPEKTUPOBKE, TO HanuWuTe Ham 06 3TOM
nmMbo B KOMMEHTapuax, Mo Ha NoYTy M Mbl 00sI3aTeNbHO MPUMEM
370 BO BHUMaHue. Kpome Toro, mbl CTapaemcsi MOCTOSAHHO
OBHOBMATL AOKYMEHTaLMIO, KaK TOrNbKO BbIXOASAT odMumManbHble
NMPaBKW aHrNIMNCKOro BapuvaHTa KHUrM. B KOHEYHOM uTore, Hallewn
uernblo SIBMAETCS cOo3gaHne KayeCTBEHHOrO W MOCTOSIHHO
OBHOBIIIEMOr0 UCTOYHMKA MHGpopMaLMn O A3bike Swift.

Mbl XOTUM MOMOYb HauMHalLW UM pa3paboTivkam, cpenatb
YBEPEHHbIE Laru Ha nymm madydenns Swift. Mbl cuutaem, 410
A3bIKOBOW Gapbep He AOoImKeH ObiTb MPEnATCTBMEM AN U3YyYEHUs.
Mbl NCKPEHHE BEpPMM, YTO TAKON MOLLHbIA, BbICTPbIA U COBPEMEHHbIN
A3bIK NPOrpaMMMPOBaHNS  kak Swift, JormkeH ObITb 4OCTYNEeH
KaXxaomy.

Ecnm Bam Hy>XHO GbICTPO MPONTUCL MO BO3MOXHOCTAM $i3blka, TO
HauyHuTe c rnaebl "3HakomcTBO co Swift". Ecnm xe Tpebyetcs
yrnyoutbca B Swift, nponyctute rnaey "3HakoMcTBO cO Swift" n
cpasy HayuHanTe 4uTatb C rnaebl "OCHOBbLI".
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0 a3biKe Swift

Swift - 3TO HOBBIN S3bIK NPOrPaMMMPOBAHNUA AN pa3paboTku

npunoxeHun Ha iOS, OS X 1 watchOS, KoTopbli codeTaeT B cebe
Bce nyywee ot C n Objective-C, npu 3TOM HET OrpaHUYEHU B
coBMecTMMocTM ¢ C. Swift ncnonb3dyeT natrepHbl 6e3onacHoro
NporpaMMMpPOBaHNST U COAEPXKUT COBPEMEHHbIE (PyHKLMKM, KOTOpbIe
nomorarT caenatb NporpaMmMupoBaHME NErkum, rmbkum m
yBnekatenbHboiM. Co3gaHHbIM € Hyns, Swift, onupatow uinca Ha
3penbie 1 BceMmu nobumble dpenmeopkn Cocoa n Cocoa Touch, ato
BO3MOXXHOCTb MpeacTaBuUTb, Kak paspabaTbiBaloTCS MPUIIOXKEHUS.

Swift paspabatbiBancss HeCKosbko neT. Apple 3anoxuna B OCHOBY
Swift cyL,ecTBYOLL WA KOMNUIATOP, OTNaAYMK U CTPYKTYpY
dpenmBopkoB. Mbl YyAIPOCTANKM MpoLECC YNpaBrieHUa namMsTbio C
CUCTEMOI aBTOMAaTMHMECKOro mnoacyeTa ccbifok - Automatic
Reference Counting (ARC). Hawu dpeimBOpKK, OCHOBaHHbIE Ha
Foundation n Cocoa, Takke ObliM MOOEPHU3MPOBAHbI U
CTaHgapTaupoBaHbl. Objective-C Hauyan nogaepxuBatb Onoku,
KOMnekumMn nutepanos, W MOAYIW, BKIOYas 3aMMCTBOBAHUE HOBbIX
BO3MO)XHOCTEN f3blka dperMBOpPKOM, 0e3 kakunx-nmbo npobnem.
Brarogaps aTon npogenaHHon paboTte, Mbl MOXEM NpenCcTaBuTb
HOBbLIA A3bIK Ans Oyayuinx paspaboTok npunoxeHun Apple.

Swift nokaxxeTca 3HakombIM AnsA paspabotimkoB Objective-C. OH
3aMMCTBYET 4MTabenbHOCTL MMEHOBaHHbIX MapameTpoB Objective-C
1 MOLLb AHaMun4eckon mogenu obwektoB Objective-C. OH
obecneymBaeT MNnaBHbIA AOCTYN K CYLLECTBYHOLL MM (hperiMBOpKam

Cocoa 1 BO3MOXHOCTbL CMellvBaTh kod ¢ kogom Objective-C.
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MocTpoeHHLIN Ha 3Tol 0Ol e ocHoBe, Swift npeaocTaBnsieT MHOro
HOBbIX BO3MOXXHOCTEN M YHUGMUMPYET npouenypHbIn 1 OGbEKTHO-

OpVIeHTI/IpOBaHHbIﬁ 4YacTn A3blKa.

Swift apyxentobeH Ans HOBUYKOB B MPOrpaMMUpPOBaHMn. ITo
NepBbI A3bIK NPOrPaMMMPOBAHMSA MPOMBILLITIEHHOrO KavecTBa,
KOTOpPbIA TaK e MOHSATEH W yBReKaTeneH, Kak CKpUMTOBbIA A3blK. OH
noggepxusaeT playground’sl - MHHOBAUMOHHas dyHKLMSA, KoTopast
MO3BONSIET SKCNEPUMEHTUPOBATL C kogoM Swift n BuaeTs pesynbtart
MrHOBEHHO, ©e3 HeobBXOoAUMOCTU KOMMMUMMPOBATL M 3arnyckatb

npunoxexHue.

Swift Bobpan B cebsi ny4ylune naen CoBpeMEHHbIX SA3bIKOB C
MyZOPOCTbIO MHXEHepHOoM KynbTypbl Apple. Komnunatop
ONTVMMW3NPOBaH Ast NPOU3BOAUTENBHOCTU, a A3bIK ONTUMMU3NPOBaH
ansa paspabotkn, 6e3 KOMNPOMUCCOB C OQHOW MU OPYron CTOPOHBI.
OH cnpoekipoBaH A5t pa3paboTkM MpUNoXeHuin HavmHas ot “Hello,
world”, 3akaH4mMBas MacluTtabamu onepaumoHHo cucTtembl. Bce 310
aenaet Swift nepcnekMBHbBIM MHCTPYMEHTOM A5 pa3paboTinkoB W

camon komnaHun Apple.

Swift - 3T0 draHTacmyeckun cnocob nucate npuroxeHns Ha iOS, OS
X n watchOS, v npogomkatb 3HAaKOMUTLCS C HOBbIMU (DyHKUMAMU U
BO3MOXXHOCTSIMU. Y HAac amMbuLUmMo3Hble Lenm Ha Swift. Mbl

HeTeprneHnem xaem 4Y1o Bbl CO3gagnTe C NMOMOLLbH HEro.
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3HAKOMCTBO CO Swift

3ameTKa

BHumaHue! [aHHasa rrnaBa “"3HakoMcTBO co Swift" aBnsetca kpatkum
cogepXXaHvemM BCero pykoBogCTBa W NMpefHasHadeHa TeMm, KTO XoyeT
©erno oceBouts ocobeHHocTM Swift. [1ns Tex, KTo XO4eT YymTatb
PYKOBOACTBO OT Hayarna v 4o KoHLUA, Mbl peKOMeHAYeM HayaTb
n3yyeHue c rnaebl "OCHOBbI".

Mo Tpaguuuu, nepeasi nporpaMMa Ha HOBOM $i3blKe OOITKHA
BbIBOAUTb Ha 3KpaH crnoBocoveTaHne «Hello, world». Ha Swift 310
nULEeTCs1 BCEro B OOHY CTPOKY:

print("Hello, world!")

Ecnn BbI nucanu go atoro kog Ha C nin Objective-C, 1o aTtoT
CUHTaKCUC AO0MmKeH ObiTb BaM 3HaKoM — Ha Swift, 3Ta cTpoka
ABNSIETCHA 3aKOHYEHHOW nporpammon. He HyxxHo Gonblue
UMMNOPTUPOBaTL OTAENbHble OMBNMOTEKM AN Takux doyHKUMIA, Kak
BBOA/BbIBOA Unn obpabotka cTpok. Kop, HanucaHHbeI B rnobansHom
obnacti, ncnonb3yeTcs Kak BXOAHasa TodKa ANA nporpaMmbl, Tak YTo
dyHKumMst main() Gonblie He Hy)Ha. Takke BaM He HYXXHO nucaTtb
TOYKM C 3ansTOM MNOCHEe KaXOOW CTPOKM.

HarnsagHo nokasbiBasi pelleHve TUNMYHBLIX 3agad, 370 BBEAEHWEe
AacT BaM [0CTaToMHO MHAopMauuM A5 Toro, YTobbl HadYaTb nucatb
koA Ha si3bike Swift. He BonHynTeCch ecrnm 4To-TO MOKaxeTcs
HEMOHSATHLIM — BCE, YTO NMOKa3aHO B 3TOM BBEeAEHUW, AeTanbHO
NOSICHAETCS B TEYEHME BCEWN KHUTU.
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[IpocThie TUNBI JAHHBIX

|/|CI'IOJ'Ib3yl7ITe let 4Ns CO30a@HMSA KOHCTAHT M var 4ns 00bsBneHus
nepemMeHHbIX. 3HayeHmne KOHCTaHTbI He 06a3aTeNbHO AOMKHO
ObITb N3BECTHO HA MOMEHT KOMMUMSAL UK, HO OHO OOMKHO
npuceanBaTbCdA CMPOcO0aNH pas. OTO0 3Ha4UT, YTO Bbl MOXETE
MCNoNib30BaTb KOHCTAHTY ANA 0603Ha4YeHus1 3Ha4YeHus,
onpegendaemMoro eguMHoXabl, HO NCNOJib3yeMoro BO MHOMMX
MecTax.

var myVariable = 42
myVariable = 50
let myConstant = 42

KoHcTaHTa unu nepeMeHHas 4OMMKHbI UMETb Te Xe TUMbl AaHHbIX,
KOTOpbI€ Bbl XOTUTE UM NPUCBOUTL. XOTS, Bbl HE JOSKHbI BCeraa
ABHO 00bABNATHL TvN. Korga Bbl NpucBavBaeTe 3HaYeHne npu
CO34aHUN KOHCTAHTbI Unn nepemeHHoﬁl, KOMMUNATOP NOrn4eckn
npeayragpiBaeT ero Tun. B npumepe Bbilwe, KOMNUNATOP
npeayragarn, 4To 3HadeHue myVariable integer (L enoe 4icno),
NMOTOMY 4YTO NMPUCBOEHHOE EMY 3HaYeHue - integer.

Ecnu nprucBoeHHoe 3HayeHue He faeT 4OCTaTOuYHOM
MHdpopMaL MK (MNn Koraa 3HayeHUe eLle He NPUCBOEHO), YKaXuTe
TUM, HAaNMcaB ero Nocre HasBaHus, pa3aeneHHoN C NOMOLLbH
[ABOETOUMS.

let implicitInteger = 70
let implicitDouble = 70.0
let explicitDouble: Double = 70

3apgaHue

CospaiTe KOHCTaHTY € iIBHbIM TUMNOM Float (4MCno ¢ nnaBatoLLei
TOYKOM) N 3HAYEHUEM 4.
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3Ha4YeHus HUKoraa He AOJMKHbI HESBHO KOHBEPTUPOBATLCS B
apyrov Tun. Ecrnv Bam HY)XHO KOHBEPTMPOBATbL 3HAYEHUNE B
Apyron Tvn, Torga SiBHO CO34anTe 3K3eMNAp Krnacca Hy>XHOro
TMna.

let label = "The width is "
let width 94
let widthLabel = label + String(width)

3apaHue

Co3paiiTe KOHCTaHTY C ABHbIM TUMOM Float (4MCro ¢ nnaBatoLle
TOYKOWN) U 3HaAYEHNEM 4.

3Haqu|/|;| HUKorga He AOoJNKHbl HEABHO KOHBEPTUPOBATbLCA B
apyron Tun. ECnmn Bam HY>XHO KOHBEPTUPOBATbL 3HaYeHNE B
Apyron Tun, Torga SBHO CO34anTe 3K3EMNIIAP Knacca HYy>XHOro
TMna.

let label = "The width is "

let width 94

let widthLabel = label + String(width)
3adaHue

MonpobynTe yoanuTb KOHBEPTUPOBAHUE B String U3 NOCNeaHeN
cTpoku. Kakyto owmbky Bbl monyuuTe?

EcTb ewle oguH npocTton cnocod NoMecTUTb NepeMeHHbIE B
CTPOKY. 3anuwimTe NnepemMeHHyHo B CKOOKax, U NocTaBbTe Nepes
ckobkamu obpaTHbIn cnaww (1), Kak NoKasaHo HUXE.

let apples = 3

let oranges = 5

let appleSummary = "I have \(apples) apples."
let fruitSummary = "I have \(apples + oranges)
pieces of fruit."
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3apaHue

Ucnonbk3aynte \() UTo6bl 406aBUTH BblpaXKeHWE BbIYMMCIEHMS YnCha
C NnaBaloLLEen TOYKOM B CTPOKy. Takke, nonpobynTe BCTaBUTb
Ybe-HMOyab UMs B NPMBETCTBUE.

MaccuBbl 1 CrioBapu CO34alTCs C MOMOLLBH KBaApaTHbIX CKOGOK
([I), @a nony4nTb 4OCTYN K UX 3HAYEHUSIM MOXHO yKa3aB UHAEKC
WK KIOY B KBaApaTHbIX ckobkax. CTaBWTb 3anaTyto nocne
nocrneaHero afieMeHTa paspeluaeTcs.

var shoppinglist = ["catfish", "water",

"tulips", "blue paint"]

shoppingList[1l] = "bottle of water"

var occupations = [
"Malcolm": "Captain",
"Kaylee": "Mechanic",

]

occupations["Jayne"] = "Public Relations"

Urobbl co3gaTh NyCTOM MaccyB UK CROBapb, UCMONb3ynTe
BblpaXkeHne MHULnanmsaLuu.

let emptyArray = [String] ()
let emptyDictionary = [String: Float] ()

Ecnm nHdpopmaumsa o Tune nepeMeHHo U KOHCTaHTbl AOMMKHA
ObITb NpeayragaHa, To Bbl MOXETe HanucaTb NycTon MaccuB
Yyepes [] 1 NycTon crioBapb Yepes [:] — Hanpumep, Koraa Bbl
npucBanBaeTe HOBOE 3HaYeHNe NepeMeHHON UnNn HasHavaeTe
aprymMeHT oyHKL MW,

shoppingList=[]
occupations = [:]

16



YrnpaBJjieHHe NOTOKOM

[ns cosgaHus ycnosui ncnonb3yinTe if U switch, a na cosgaHng

LMKIOB ncnonb3ywnTe for-in, for,while, n repeat-while. Ckobkn BOKpyr
YCIOBUIN UIN LLUKIOB He 00s3aTenbHbl. PUrypHbie CKOOKM BOKPYT
Tena ycrnoBust Unu Lukna — obssaTenbHbl.

let individualScores = [75, 43, 103, 87, 12]
var teamScore = 0
for score in individualScores {
if score > 50 {
teamScore += 3
} else {
teamScore += 1

}

print (teamScore)

B onepartope if, ycnosune gomkHo ObiTb Boolean BbipaxeHne —
3TO O3Ha4aeT, YTO TakoW koA Kak if score {...} OLLMOOYHbLIN,
HWKaKOro HEAABHOIO CPaBHEHUS C HyneM He OyaerT.

Bbl moxeTe ncnonb3oBaTs if U let BMecTe, YTobbl paboTaTb co
3HAYEeHUSAMU, KOTOPbIE MOTYT OTCYTCTBOBaTb. OTW 3HAYEHMS
npeacTaeneHbl Kak onuuoHanbHble. OnumMoHanbHble 3Ha4YeHus
nmnbo cogepxaT 3HaveHune, nMbo cogepxar nil, KOTOpbIV
obo3HavaeT oTcyTCTBME 3HaYeHUs1. MoXxHO nucaTb
BOMPOCUTENbHbLIN 3HaK (?) Nocre Tuna 3Ha4veHus, YTobbl
0603Ha4YNTb YTO OHO OMLMOHAaNbHOE.
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var optionalString: String? = "Hello"

print (optionalString == nil)
var optionalName: String? = "John Appleseed"
var greeting = "Hello!"
if let name = optionalName ({
greeting = "Hello, \ (name)"
}
3adaHue

lNomeHsnTe optionalName Ha nil. Kakoe npmBeTcTBUE Bbl
nonyunte? [obaBbTe else ycroBne, KOTOPOE YCTAHOBUT Apyroe
npueeTcTBuE, ecnu optionalName paBHO nil.

Ecnu onuuoHansHoe 3Ha4YeHue nil, To ycroBsume cumtTaeTcs
NOXHbIM U Ko, B OUrypHbIX ckoBkax nponyckaeTcs. NHauve,
onuuoHanbHoe 3HayYeHne U3BMNeKaeTCcs U HasHa4YaeTCA KOHCTaHTe
HanucaHHOW nocne let, YTo AenaeT NU3BneYeHHoe 3HaYeHne
OOCTYMNHbIM BHYTPY 6roka Koaa.

Switch nogaepxuvBaeT NoGble AaHHbIE M MHOXECTBO OnepaTopoB
CpaBHEHWNS — OHU He orpaHuYeHbl LieNbIMU YUCNIaMK 1
CpaBHEHUAMM.

let vegetable = "red pepper"
switch vegetable {
case "celery":

let vegetableComment = "Add some
raisins and make ants on a log."
case "cucumber", "watercress":

let vegetableComment = "That would make
a good tea sandwich."
case let x where x.hasSuffix("pepper"):

let vegetableComment = "Is it a spicy
\ (x) 2"
default:

let vegetableComment = "Everything
tastes good in soup."

}
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3apaHue

Monpobynte yaanutb 6nok default. Kakyto owmnbKy Bbl monyunte?

Bbl 06paTnnM BHUMaHWe Kak Mbl MOXEM UCNOoMb30BaTh let B
npumepe, HazHavyas ee 3Ha4YeHuto, KOTopoe yaoBreTBopseT
ycrnoBuo?

Mocne ncnonHeHns koga BHYTpK switch 6Grnoka case, KOTOPbIA
nonan rnoj ycrnoesue, nporpamMmma BbIXoANT U3 ornepaTopa switch.
VMcnonHeHne He npoporkaeTcs K cneaytowemy 6roky case - 3T0
O3HayaeT, YTO He HYXXHO npepbiBaTh switch nocne Kaxxagoro
Gnoka case c NOMOLLbIO onepaTtopa break.

Bbl MoxeTe ucnonb3oBaThb for-in, YTOObI BINOMHUTL UTEPALLUIO NO

arneMeHTaM crnoBaps, yka3biBad napy MMeH ans Kaxkoomn napbl
KINoY-3Ha4vyeHne.

let interestingNumbers = [
"Prime": [2, 3, 5, 7, 11, 137,

"Fibonacci"™: [1, 1, 2, 3, 5, 8],
"Square": [1, 4, 9, 16, 25],

]

var largest = 0

for (kind, numbers) in interestingNumbers ({
for number in numbers ({
if number > largest ({
largest = number

}

}
print (largest)
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3apaHue

[ob6aBbTe Apyryto NePEMEHHYI0, YTOObI MOCMOTPETb KAaKOe YNCIIO
camoe bornbLuUoe, a Takke, U3 Kakon nocneaoBaTensHOCTU OyaeT
3TO YnCHo.

Mcnonbk3ayiTte while YTOBbI NOBTOPSATL KOA, NOKa YCNOBUE He
nomeHsieTcH. YCnoBme L1Kna MOXeT Takke ObITb B KOHL e, ecnu
HY>KHO YTOObI LMK BbIMOMHUIICA XOTS1-Obl OAWH pas.

var n = 2

while n < 100 {
n=n=%32

}

print (n)

var m = 2

repeat {

m=m* 2
} while m < 100
print (m)

Bbl MOXeTe cTaBUTb MHAOEKC B LiKIe AByMs criocobamu: nmbo,
ncrnonb3ys onepaTop ..< YTobbl cO3aaTh Anana3oH MHOEKCOB,
nMBo sIBHO HanucaTb 06bSABNEHUE, YCIIOBUE, M UHKPEMEHT. DT
[Ba LWKna genatoT TO Xe camoe:

var firstForLoop = 0
for 1 in 0..<4 {
firstForLoop += 1

}
print (firstForLoop)

var secondForLoop = 0
for var i = 0; i < 4; ++1i {
secondForLoop += 1

}

print (secondForLoop)
20



Ucnonb3ayiiTte ..< 4yTobbI CO34aTh AnanasoH KOTopbIn OyaeT
nponyckaTb nocregHee 3HavyeHune, NMBo Ncnonb3ynTe ... —
AvanasoH KOTopbI BKINoYaeT ob6a 3HauyeHus, U HavarbHoe U
KOHe4Hoe.

q)_VHKI.Il/II/I U 3dMbIKAHUA

Urobbl 06BABUTHL OYHKLUIO NCNONb3YNTe onepaTop func. Ytobbl
BbI3BaTb (PYHKLIMIO NPOCTO HAMULLNTE ero UMS CO CMUCKOM
aprymeHToB B ckobkax. icnonb3ynTte —> 4tobbl OTAENUTL NMEHA
M TUNbI apryMEHTOB OT BO3BpaLLaeMoro Tuna dyHKLuu.

func greet (name: String, day: String) ->
String {
return "Hello \ (name), today is
\ (day) ."
}
greet ("Bob", day: "Tuesday")

3azaHue

Ypanute apryMeHT day. /lo6aBbTe apryMeHT, YTOObI BCTaBUTh

CeroJiHsIlIHee GJII0JI0 IHS B MPUBETCTBUE.

Mcnonb3yiiTe KOpTeX Anst co3aaHusi eQMHOro COCTaBHOIO
3HAYeHUs1, HanpruMep AN BO3BpaLUEHUs! HECKOMbKUX 3HAYEHUI U3
(yHKU MK, CcbinaTbCs Ha 3fIEMEHTLI KOpTexa MOXHO Nnbo Yepes
nmeHa, Nnbo Yepes NopsAKoBLIE HOMepa
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func calculateStatistics(scores: [Int]) ->
(min: Int, max: Int, sum: Int) {
var min scores [0]
var max = scores[0]
var sum = 0
for score in scores {
if score > max {

max = score
} else if score < min {
min = score

sum += score

}

return (min, max, sum)

let statistics = calculateStatistics([5, 3,
100, 3, 91)

print (statistics.sum)

print (statistics.?2

DYHKLNA TakKe MOXET NPUHUMATb NePEMEHHOE KOSNIMYECTBO
aprymeHToB, cobupas nx B Maccus:

func sumOf(numbers: Int...) -> Int {
var sum = 0

for number in numbers {
sum += number

}
return sum

sumOf ()
sumOf (42, 597, 12)
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3apaHue

HanuwuTe dyHKLMto, kKoTopas Obl cuMTana cpegHee 3HadeHne
€ro apryMeHTOB.

DYHKL MW MOTYT ObITb BNOXEHHbLIMU. BNOXEHHbIE OyHKL NN UMEIDT
[OCTYM K NepeMeHHbIM, KOTOpble Oblnn 06bSABNEHbI BO BHELUHEN
dyHKUMKN. Bbl MOXeTe NCNOMb30BaTh BIOXEHHbIE OYHKL NN,
YTOObI YyNOPSA0YMBaThL KOA B ASMHHBIX UMK CIIOXHBIX (PYHKLUSIX.

func returnFifteen() -> Int {
var y = 10
func add () {
y += 5
}
add ()
return y

returnFifteen ()

®DyHKL MM - 3TO TUM NEPBOro Knacca. ATO 03HavaeT, YTo
pe3ynbTaToM YHKL NN MOXeT BbITb Apyras yHKUUS.

func makeIncrementer () -> (Int -> Int) {
func addOne (number: Int) -> Int {
return 1 + number

}

return addOne

var increment = makeIncrementer ()
increment (7)

DYHKUMS MOXET NPUHUMATL APYryto (OYHKL MO B Ka4ecTBe
aprymeHTa.
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func hasAnyMatches(list: [Int], condition: Int -> Bool) -> Bool {
for item in list {
if condition (item) {

return true

return false
}
func lessThanTen (number: Int) -> Bool {
return number < 10
}
var numbers = [20, 19, 7, 12]
hasAnyMatches (numbers, condition: lessThanTen)

®yHKL MM HA cCaMOM [iefe - YaCTHbIN Cryyan 3aMblkaHUA.
3aMbikaHus NnpeacTaBnsaoT U3 cebs 6nok koaa, KOTOPbIA MOXET
ObITh BbI3BaH No3xe. Ko BHYTpY 3aMblkaHUA UMeeT JOCTYN K
Taknum o6bekTaM, kak kK nepeMeHHbIe U YHKL UK, KOTopble Bblnu
CO34aHbl B TEX XXE paMKax, YTO U camMun 3aMblkaHus. [axe ecnu
3aMblkaHVe HaxodaTCs U 3anyckaeTcs B ApyroM 6roke , Bbl yxe
BUOENW 3TOT NPUMEp BO BMOXKEHHbIX DYHKUUNSAX. Bbl MOxeTe
HanucaTb 3aMblkaHne 6e3 UMeHU, NPOCTO 0603HAYMB Kof,
UrypHbIMUM CKOBKamMK 1 KpyrnbiMy ckobkamu ({ }). BHyTpu
CKOBOK MCrnonb3ynTe in ANa pasrpaHNYeHnst apryMeHTOB U
BO3BpaLLaeMoro Tmna.

numbers.map ({
(number: Int) -> Int in
let result = 3 * number
return result

})
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3agaHue

nepeﬂMLUI/ITe 3aMblKaHWe TakK, YTOObl OHO BEpPHYJ10 HOJ1b AJ1A BCEeX
He4YeTHbIX Y1ucern.

Y Bac ecTb HECKONbKO CrOocoboB And Toro, YToobl HAaNMcaTb
3amblkaHue bonee kpaTko. Korga Tun 3aMblkaHUs TOYHO
n3BecTeH, Hanpumep - obpaTHbIN BbI3oB generaTa (callback), Bbl
MOXeTe NPonyCTUTb TUM ero aprymeHTOoB, TUN BO3BpaLlaemoro
3Ha4veHus, nmbo 1 To n gpyroe. OOUHOYHLIN onepaTop
3aMblKaHMs HesIBHO BO3BpaLLaeT 3Ha4yeHne CBoero
€[IMHCTBEHHOTO BbIPaXXEHWSI.

let mappedNumbers = numbers.map ({ number in 3
* number })
print (mappedNumbers)

Bbl moxeTe obpalwaTbCa K aprymeHTam no Homepy, BMECTO
MMeHU. ITOT Nnoaxoa 0COBEeHHO Nones3eH B 04eHb KOPOTKMX
3amMblkaHuAX. 3aMblkaHue, nepeaaHHoe Kak NocneaHnn aprymeHT
YHKL NN, MOXKET NOSABUTbLCHA HENOCPEACTBEHHO nocne ckobok.

let sortedNumbers = numbers.sort { $0 > $1 }
print (sortedNumbers)
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00BEeKThI U KJIACCHI

Urobbl co3aaTthb Kracc MCnonb3ynTe onepaTop class W ganblie
nms knacca. O6bsABNEeHMe CBONCTB Knacca NULLETCS TakuM Xe
Crnocobom, Kak 1 00bsIBNEHWE KOHCTaHTbI UMK NepeMeHHON, 3a
WCKITHOYEHWEM TOr0, YTO OHU 0OOBABNAITCA B Npeaenax knacca.
MogobHo aTomy, MeToabl Knacca 06bABMASAITCA TEM XKe
Crnocobom 4YTo U PyHKL MK,

class Shape {
var numberOfSides = 0
func simpleDescription() -> String {
return "A shape with
\ (numberOfSides) sides."

}

3apaHue
[ob6aBbTe KOHCTAHTHOE CBOMCTBO Krlacca, UCMob3ys let. Takke,

fobaBbTe ApYro MeTon, KOTOPbIN NPUHUMAET Kakon-HMGyab
napameTp.

3K3eMI'IJ'IFIpr Krnacca cosgatTcs ¢ noMoLlbo gobaBneHns ckobok
nocrne nMeHu knacca. Nony4nTtb 4OCTYN K CBONCTBAM U MeTo4am
Knacca MOXHO 4Yepe3 TOYKY.

var shape = Shape ()
shape.numberOfSides = 7

var shapeDescription =
shape.simpleDescription()
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B aTom Bepcum knacca Shape OTCYTCTBYET KOe-4TO BaXHoe, a
NMeHHO nHuumnanusatop. OH Hy>XeH Ans Toro, YToobI
noaroToBUTb Kracce, Korga cos3gaeTcs ak3eMnnsp knacca. [ns ero
cO34aHuns UCMNonb3ynTe onepaTop init.

class NamedShape {
var numberOfSides: Int = 0
var name: String
init (name: String) {
self.name = name

func simpleDescription() -> String ({
return "A shape with
\ (numberOfSides) sides."

}

O6paTunTe BHMMaHWeE, KaK self UCMONb3yeTCs, YToObI
pasnuyaTthb name - Kak CBOMCTBO KNacca, U name - Kak aprymMeHT
MHULUManM3aTopa. ApryMeHTbl MHALMaNN3aTopy NepenarTcs Kak
BbI30B (PYHKLIMM NPU CO3AaHNKN 3K3emnngapa krnacca. Kaxgomy

CBOWNCTBY [OMKHO NpUCBanBaThbCsl 3Ha4YeHne: nmbo yepes
00bsaABneHMe (Kak ¢ numberOfSides), MMOO Yepes MHUL Mann3aTop

(KaKk c name).

Ncnonb3ayiite deinit AN co3gaHus AevHuumanmsaTtopa, ecnu
BaM HY>KHO BbINONTHUTb HEKOTOPYIO OYMCTKY, NPexae YeM 0bbekT
OyneT ocBOOOXAEH.

Mooknacchkl pasnenstoTcs OT UMEHW POAUTENBCKOrO Kracca
aBoeToumeM. [Ins KnaccoB HET HEOOXOAMMOCTU Kaxabln pas3
nucaTtb poaANTENbCKUIA KNacc, ero MoXHo BKMOYUTL NO Mepe
HeobxoauMoCTN.
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MeTogbl nogknacca, KoTopble nepeonpeaenstoT MeToapl
poauTens, 0TMevalTCs C NOMOLLbLO onepaTtopa override. [pn
nonbITKe nepeonpegeneHns 6e3 override KOMNUNATOP BblAACT
owmnbky. Komnunatop Takke obHapy>xmBaeT MeToabl C override,
KOTOpble Ha caMOM fierne He NepeonpeaenstoT HUKakue MeToabl
poaMTenbCKOro knacca.

class Square: NamedShape
var sideLength: Double
init (sideLength: Double, name: String)

self.sidelength = sidelength
super.init (name: name)
numberOfSides = 4
}
func area () -> Double {
return sidelength * sideLength
}
override func simpleDescription() ->
String {
return "A square with sides of length
\ (sidelength) ."
}

}
let test = Square (sidelength: 5.2, name: "my

test square™)
test.area ()
test.simpleDescription ()
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B gononHeHue K NpoCTbIM XpaHALWMMCS CBOMCTBaM, CBOMCTBA
MOryT UMETb TaKke getter n setter.

class EquilateralTriangle: NamedShape {
var sideLength: Double = 0.0
init (sideLength: Double, name: String) {
self.sidelength = sidelength
super.init (name: name)
numberOfSides = 3

var perimeter: Double {
get {
return 3.0 * sidelength
}
set |
sideLength = newValue / 3.0

}

override func simpleDescription() ->
String {

return "An equilateral triangle with
sides of length \ (sidelength)."

}
}
var triangle = EquilateralTriangle(sidelength:
3.1, name: "a triangle")
print (triangle.perimeter)
triangle.perimeter = 9.9
print (triangle.sideLength)
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wn ke

B setter ans cBolcTBa perimeter, HOBOE 3HAYEHUE UMEET
HesABHOE MMS newValue. Bbl MOXeETe SABHO Ha3HAYMTb Opyroe
nUMs, yKasaB ero B ckobkax rnocne set.

06paT|/|Te BHMMaHUE, 4TO MHNUMann3aTop
ONd EqualiateralTriangle MMeET TPU pa3HbiX LWara:

YcTaHaBnuBaeT 3Ha4YeHne CBOMCTB 00 bABNAEMbIX MOAKNaCCOM.
Bbi3blBaE€T MHULMANM3ATOP POAUTENS.

M3MeHsieT 3HaYeHne CBONCTB, 00bsABNEHHbIX poauTenem. Jltobble
AOMONHUTENbHbIE PaboThl MO HaYanNbHOWM YCTaHOBKE, KOTOPbIE
ncnonb3ylT MmeTogbl, getter’sl unm setter’sl MmoryT 6biTb
BKITHOYEHbI B 3TOM MECTE.

Ecnu Bam He HYXXHO BbIMUCNATbL CBOWCTBO, HO MO NPeXHeMY
HY>KHO NPeaoCTaBUTb KO, KOTOPbIN ByaeT 3anyLleH A0 U nocne
YCTaHOBKM HOBOTO 3HA4YEHMS - UCMONb3YNTEe willSet M didSet.
Hanpumep, knacc Huxe npoBepseT YTo ANNHA CTOPOHbI
TpeyronbHMKa Bceraa Takasi e, kak AfiMHa CTOPOHbI ero
KBagpaTa:
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class TriangleAndSquare {
var triangle: EquilateralTriangle {
willSet {
square.sidelength =
newValue.sideLength
}
}

var square: Square {
willSet {
triangle.sidelength =
newValue.sideLength
}
}
init (size: Double, name: String) {
square = Square(sidelLength: size,
name: name)
triangle = EquilateralTriangle (sidelLength:
size, name: name)
}
}

var triangleAndSquare =
TriangleAndSquare (size: 10, name: "another
test shape")

print (triangleAndSquare.square.sideLength)
print (triangleAndSquare.triangle.sidelength)
triangleAndSquare.square = Square(sidelLength:
50, name: "larger square™)

print (triangleAndSquare.triangle.sidelength)

Korga Bbl paGoTaeTe ¢ onuuoHanbHbIMU 3HaYEHUAMM, Bbl MOXeTe
HanucaTtb 2 nepea TakuMu onepaumsamm Kak: MeTo/bl, CBOWCTBa

Unn NHAeKcaTopbl. Ecnu 3HauyeHne nepen 2 -nil, TO BCE YTO
nocne ? UrHopupyetca n 3HavyeHune Bcero Bbipa>keHn4
cTaHoBnTCA nil.B NPOTUBHOM Clly4ae, onuyunoHanbHOE 3Ha4YeHune
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n3BrieKkaeTcs, U Bce YTO nocre ? BbinonHsieTcs. B o6onx cny4vasax

3Ha4yeHne BCEero BbipaXXeHna aBnaeTca onymnoHarnbHbIM
3Ha4vYeHnem.

let optionalSquare: Square? =
Square (sidelength: 2.5, name: "optional
square")

let sidelength = optionalSquare?.sidelength

Hepeqncnenne A CTPYVKTVPbI

Mcnonb3yiiTe onepaTop enum AN CO3AaHUSA NepedncrneHmi
Mopo6Ho knaccam v ApyrMM UMEHOBaHHbLIM TUNaM,
nepeyncrieHnst MoryT UMeTb MeTObl CBSA3aHHbIE C HAM.

enum Rank: Int {
case Ace = 1
case Two, Three, Four, Five, Six,
Seven, Eight, Nine, Ten
case Jack, Queen, King
func simpleDescription() -> String {
switch self {
case .Ace:
return "ace"
case .Jack:
return "jack"
case .Queen:
return "queen"
case .King:
return "king"
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default:
return String(self.rawValue)

}
}

let ace = Rank.Ace
let aceRawValue = ace.rawValue

3agaHue

HanuwuTe dyHKLMI0, CpaBHMBAIOLLYIO ABA Rank 3HAYEHUS, C
MOMOLLBI0 CPABHEHUSI X UCXOAHbIX (raw) 3HaYeHWUN.

B npuBeaeHHOM BblilLe NpuMepe, TUM UCXOOHOIO 3HaYeHUs
nepeyncneHuns ABNAeTcs Int, a 3TO 3HAYUT, YTO Bbl MOXETE
yKasaTb TOMbKO NepBoe ucxoaHoe 3HaveHue. OctanbHble
NCXOAHbIEe 3HaYEeHUS NPUCBanBalOTCS Mo NopsAaKy. Bl Takke
MOXeTe UCMNOrb30BaTh CTPOKM UMW YMCna C NiaBakoLLein TOUKo B
KayecTBe TWMa MCXOJHOIo 3HaYEeHUs NepedncneHms.
MNcnonb3ayiiTe CBOMCTBO rawValue ANA OOCTYMNa K UCXOOAHOMY

3HA4YEeHUIO AreMeHTa nepe4vyncneHund.

Vcnonb3aynTe MHALManNn3aTop init? (rawvalue:) AN8 TOrO,
YTOObI CO3AaTb 3K3EMMNAP NEPEUNCNIEHUS N3 UCXOOHOTO
3HaYeHuns:

if let convertedRank = Rank (rawValue: 3) {
let threeDescription =
convertedRank.simpleDescription ()

}
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3Ha4YeHNs aNeMeHTOB NepedncneHns - 3To pearnbHble 3Ha4YeHus,
a He NPOoCTO ellle 0ANH Crnocob HanMcaHNsA UCXOAHbBIX 3HAYEHWIA.
dakTuyecku, B TEX CNyyasx, Korga HeT SCHOro npeacTaBneHusi oo
NCXOOHOM 3HauYeHUn, Bbl MOXETE UX He N1caTb.

enum Suit {

case Spades, Hearts, Diamonds, Clubs
func simpleDescription() -> String {
switch self {

case .Spades:
return "spades"

case .Hearts:
return "hearts"

case .Diamonds:
return "diamonds"

case .Clubs:
return "clubs"

}

}

let hearts = Suit.Hearts
let heartsDescription =
hearts.simpleDescription ()

3agaHue
Hob6aBbTe MeToA color onsa suit, kKOTOpbIA Bo3BpawaeT "black”

ans spades (nukn) u clubs (Tpedwbl), 1 Bo3BpaLLaeT "red" ans
hearts (4epBbl) 1 diamonds (6y6Hb!).

O6paTunTe BHMMaHWe Ha ABa cnocoba obpalleHmns K aneMeHTam
nepeyvncrneHmns Hearts Bbllle. Bo Bpemsi NpUcBOEHNs 3HaYeHNs

KOHCTaHTe hearts, 0GpaLleHUNE K aNeMEHTY
NepeyncrnieHunst suit . HeartsnpoOUCXOOQUT Yepes ero NnosHoe ums,

NMOTOMY YTO KOHCTaHTa He MMEET ABHO yKa3aHHOro Tuna. BHyTpu
switch, obpalleHmne K nepedmcneHmnio NPonNcxoanT Yyepes
COKpaLLEHHYI0 OpMY . Hearts, MOTOMY UYTO 3HAYEHME sel f yxKe
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N3BECTHO, M OHO Suit. Bbl MOXeTe MCNOMb30BaTb COKPaLLEHHYHO
dopMy Kaxkabl pas, Korga Tun 3Ha4YeHns U3BECTEH.

Mcnonb3aynTe onepatop struct AMs CO30aHNS CTPYKTYP.

CTpyKTypbl NOAOEPXKUBAIOT MHOTNE XapakTepHbIe YepPThl KNAaCcCoB,
B TOM uncrie MeToabl U nHnumanusatopbl. OgHo n3 Hanbonee
Ba)KHbIX PasnuumMin Mexay Knaccamu u CTpyKTypamu B TOM, YTO
CTPYKTYpPbl BCErAa KONMpYyHTCs Koraa OHU nepeaarTes Bkoae, a
Knacchbl, nepefatTcs Mo CCbISIKe.

struct Card {
var rank: Rank
var suit: Suit
func simpleDescription() -> String ({
return "The
\ (rank.simpleDescription()) of
\ (suit.simpleDescription())"
}
}
let threeOfSpades = Card(rank: .Three, suit:

. Spades)
let threeOfSpadesDescription =
threeOfSpades.simpleDescription ()

3apaHue

HobaBbTe MeToa Ansl Card, KOTOPLIN Obl CO34aN MNOSHYO Konoay
KapT, C OQHOM KapTON U3 KaXkgon KomOuHauum paHra (rank) u
MacTm (suit).

3|<3e|v|nn;|p ANneMeHTa nepedncrieHna MoXXetT UMeTb 3Ha4YeHU4d,
CBA3aHHbIE C 3K3eMMNJIAPOM. 3K3eMI'IJ'IFIpr OONHAKOBbIX
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3MNEeMEHTOB MepPeYNCreHnst MOryT UMeTb pasHble 3HaYeHus,
CBSiI3aHHbIE C HMM. Bbl yka3biBaeTe CBA3aHHblE 3Ha4YeHUs], koraa
cosnaeTe ak3eMnnap. CBA3aHHble 3HAYEHUSA U UCXOOHbIe
3Ha4yeHus - aTO pasHble NoHATUA. VicxoaHoe 3HadYeHue anemMeHTa
nepeyYncrieHnst OHO 1 TO Xe ONsl BCeX 9K3EMMMAPOB, Bbl
yKasblBaeTe UCXoAHOe 3HauyeHue, koraa oobasnseTe
nepeyncrieHue.

Hanpumep, paccmoTpum criydan ¢ 3anpocomM BpeMeHu Bocxoda u
3akaTa conHuay cepsepa. Cepsep, nubo Bo3spallaeT
NMHdopMaL Mo, NMbo Bo3BpaLLAET OLINOKY.

enum ServerResponse {
case Result (String, String)
case Error (String)
}
let success
"8:09 pm")

let failure

ServerResponse.Result ("6:00 am",

ServerResponse.Error ("Out of

cheese.")

switch success {
case let .Result (sunrise, sunset):

let serverResponse = "Sunrise is at
\ (sunrise) and sunset 1is at \ (sunset)."
case let .Error (error):

let serverResponse = "Failure...

\ (error)"

}
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3apaHue
[obaBbTe TpeTun criyyam case B ServerResponse U B switch.

OGpaTunTe BHMMaHWe, Kak BpeMs Bocxofa (sunrise) 1 3akata
(sunset) n3BnekaTCA U3 3HAaYEHUS] ServerResponse, TAKXE Kak

3HaYeHue ans YacTm nomcka coBnageHmnm B 6rokax case y switch.

IIpOTOKOJIbI M pAaCIIMPEHUA

Mcnonb3yiiTe onepatop protocol Ans 00bABNEHWUst NPOTOKONa.

protocol ExampleProtocol {
var simpleDescription: String { get }

mutating func adjust ()

Knaccbl, nepeuncneHuns, v CTPYKTYpbl MOryT COOTBETCTBOBATL
npoToKomnam.

class SimpleClass: ExampleProtocol ({

var simpleDescription: String = "A very simple
class."
var anotherProperty: Int 69105
func adjust () {
simpleDescription += " Now 100% adjusted."
}
}
var a = SimpleClass ()
a.adjust ()
let aDescription = a.simpleDescription

struct SimpleStructure: ExampleProtocol {
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var simpleDescription: String = "A simple
structure"

mutating func adjust () {

simpleDescription += " (adjusted)"

}

}
var b = SimpleStructure ()
b.adjust ()
let bDescription = b.simpleDescription

3apaHue

HanuwwuTe nepeuncnexne, koTopoe 6yaeT COOTBETCTBOBaTb
3TOMY MPOTOKONY.

O6paTunTe BHUMaHNE Ha UCNOSb30BaHUE KIo4YeBOro

cnoBa mutating BOOBABNEHUU SimpleStructure, OHO
obo3HavaeT MeToq KOTOPbIM MOANMULMPYET CTPYKTYPY.
OObsBneHMe simpleClass He HygaeTcsa B mutating meTogax,

TaK KakK MeTobl Kiacca Bcerga MmoryTt MO,EI,I/I(*)VILI,VIpOBaTb Kracc.

VMcnonb3yiTe onepaTop extension (paclumpeHme) gns Toro

YTOObI 406aBUTbL HOBBIN OYHKLMOHAN AN CYLLECTBYHOLIEro TMna,
TaKou Kak 0ObsaBNeHne HoOBbIX MeTo40B U BblHYUCIIAE MbIX CBOWCTB.
Bbl MoxeTe ucnonb3oBaTb pacluMpeHne ans obaeneHus
COBMECTUMOCTM C MPOTOKOSIOM TUMY, KOTOPbIA OOBSABIEH B
OpYrom MecTe, Unn gaxe Tuny, KOTOpPbIV Bbl UMAOPTMPOBANN U3
6mbnunoTekn nnu ppeimeopka:

extension Int: ExampleProtocol ({
var simpleDescription: String {
return "The number \ (self)"
}
mutating func adjust () {
self += 42
}
}

7.simpleDescription
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3apaHue

Hanuwwnte pacwmpeHue ansa Tuna bouble, KOTOpoe AobaBnsieT
CBOMCTBO absoluteValue.

BblMOXGTGMCHOﬂb3OBaTbMMﬂHpOTOKOﬂaTOqHOTaKmeKaK
apyrme nMmeHoBaHHbIe TUMbl - HaNnpumMmep, yTObbI CO34aTh
KOINeKL Mo 06BHEKTOB, KOTOpPble UMEIOT pa3Hble TUMbl, HO BCE
COOTBETCTBYHOT OOHOMY NPOTOKOJ1Y. Korga Bbl pa60TaeTe co
3HaHeHMﬂMM,HeﬂTMH-ﬂpOTOKOﬂ,MeTOﬂH3aHpeﬂeﬂaMM
obbsiBneHus NPOTOKOJ1a HE OOCTYIMHbI.

let protocolValue: ExampleProtocol = a
protocolValue.simpleDescription

// protocolValue.anotherProperty // PaskommeHTUpyiiTe 4tobbl
YBUAET OLIMBKRY

HecmoTps Ha TO, UTO
nepeMeHHasd protocolValue UMEET UCMOJTHAEMBIN TUM SimpleCl

ass, KoMnunsaTop obpabaTbiBaeT ero TN Kak NPUCBOEHHbIV

eMy ExampleProtocol. OTO O3HAYaeT, YTO Bbl HE CMOXeTe
Cny4anHo NonyY1Tb AOCTYN K METOAAM U CBOMCTBaM, KOTOPbIE
Krnacc peanusyeT B JONOSIHEHWNE K MPOTOKONY COOTBETCTBUS.
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HanuwunTe nms BHyTpW yrnoBbIX CKOBOK, YTOObLI co3aaThb
yHuBepcarnbHyto (generic) yHKL N0 unm Tun.

func repeat<ItemType>(item: ItemType, times: Int) -
> ItemTypel[] |

var result = ItemTypel] ()

for 1 in O0..times {

result += item

}

return result

}
repeat ("knock", 4)

Bbl moxeTe co3gaTth obuwme dopmbl QYHKL NN U METOO0B, Tak e
KaK 1 KrnaccoB, NepeydvcrieHnin n CTpyKTyp.

// Reimplement the Swift standard library's
optional type
enum OptionalValue<T> ({

case None

case Some (T)

}
var possiblelnteger: OptionalValue<Int> = .None
possibleInteger = .Some (100)

Mcnonb3yiiTe where nocne Ha3BaHUs TuUNa, YToObl ykasaTb CANCOK
TpeboBaHuin, HanNpumep - NoTpeboBaTb, YTObbLI TUMN peann3oBarn
npoToKon, NoTpeboBaTk, YTOOLI ABa TUMNA ObINM OANHAKOBbI, UK
noTpeboBaThb, YTOOLI KNacc MMen onpeaerneHHbI cynepknacc.

func anyCommonElements <T, U where T: Sequence, U:
Sequence, T.GeneratorType.Element: Equatable, T.Gene
ratorType.Element ==U.GeneratorType.Element>

(lhs: T, rhs: U) -> Bool {
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for lhsItem in lhs {
for rhsItem in rhs {
if lhsItem == rhslItem {
return true
}
}
}

return false

}
anyCommonElements ([1, 2, 31, [3])

3apaHue

Moaudmuunpymnte pyHKu Mo anyCommonElements, 4ToBbl caenatb
yHKLLMIO, KOTOpPas BO3BpaLLaeT MacCuB ANIEMEHTOB, KOTOPbIE
oblme ansa obenx nocrnegoBaTenbHOCTEN.

B npocTbIx cny4vasix, Bbl MOXeTe NponycTUTb where M NPOCTO
HanucaTtb MPOTOKOI UM UMSA Kriacca nocre ABOETO4UNS.
3anucb <T: Equatable> T0 e camoe, 4To 1 <T where T: Equatable>.
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OCHOBBI

Swift - HOBbIN A3bIK NPOrpaMMMpPOBaHNS AN pa3paboTku
npunoxexHnii nog i0OS n OS X. HecMoTpsa Ha 3TO, MHOINE YacTu
Swift moryT 6bITb BaM 3HAKOMBbI M3 Ballero onbiTa paspaboTku Ha
C n Objective-C.

Swift npegocTaenseT cBon coO6CTBEHHbIE BEPCUM
dyHaameHTanbHbIX TUNOB C 1 Objective-C, skntovas Int gns
uenbix Yscen, Double n Float gnsa sHayeHU ¢ nnasatoLlen
Toukou, Bool ans 6yneBsbix 3HayeHui, String ans Tekcta. Swift
Takke NpegocTaBnsaeT MOLHbIE BEPCUM OBYX OCHOBHbIX TUMOB
KONnekKummn, kak onncaHo B pasaene Twunbl KONNEKLUN.

Mogo6Ho C, Swift ncnonb3yet nepemMeHHbIe ANa XpaHEeHUS 1
obpalleHns K 3Ha4YeHUAM Mo YHUKaNbHOMY MMeHKW. Swift Takke
LUMPOKO UCMNOSb3yeT NEPEMEHHbIE, 3HAYEHUS KOTOPbIX HE MOTYT
ObITb n3MeHeHbl. OHM U3BECTHbI Kak KOHCTaHTbI, U ABASOTCS
ropasgo 6onee MOLLHbLIMU, YeM KOHCTaHTbI B C. KOHCTaHThI
ncnonb3ytoTcsa B Swift noBcemecTHO, 4TOOLI caenaTh Ko
OesonacHee 1 unLle B criyvasix, Koraa Bbl paboTaeTte co
3HAYEeHUSAMU, KOTOPbIE HEe A0MMKHblI MEHATLCA.

B gononHeHwme Kk 3HakOMbIM Tunam, Swift BknioyaeT
pacLUMpeHHble Tunbl, KOTopbIX HET B Objective-C. K HUmM
OTHOCSATCS KOPTEXW, KOTOPbIE NO3BONAT Co3aBaTh U
nepeaasaTb rpynnbl 3Ha4eHUn. Koptexu, MmoryT Bo3spallaTtb
HECKOIbKO 3HaUYEHNIN U3 (OYHKLIMW KaK OOHO LLeroe 3HayeHme.

Swift Tarke BkNOYaET ONUMOHaNbHbIE TUMbI, KOTOPbLIE NO3BOSIAOT
paboTaTb C OTCYTCTBYHOLMMU 3HAYEHUAM. ONLNOHArbHbIE
3Ha4YeHUs roBOpPAT NMNBO «34eCb eCTb 3HAYEHUWE, M OHO PABHO X»,
nnobo «3peck HeT 3HaveHuns BoobLle». OnunoHanbHble TUMbI
nogo6Hbl ncnonb3oBaHuio nil ¢ ykasatensamu B Objective-C, HO
OHM paboTatoT Co BCEMU TUMAMMU, HE TOJbKO C Kraccamu.
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2.

OnuunoHanbHble 3Ha4YeHUs 6e3onacHee 1 BoblpasuTenbHble YeM nil
ykasaTenu B Objective-C, n HaxogaTca B cepALe MHOImx
Hamnboree MOLLHbIX 0cobeHHocTen Swift.

OnumnoHanbHble 3HaYeHNS - 3TO NpUMep Toro dakTta, YTo Swift -
A3blk 6e3onacHbIx TMNoB (type safe). Swift nomoraet noHATb, €
KakMMu TUNamu 3HadeHun Bawl Kog MoxeT paboTaTtk. Ecnu kycok
BaLLero koaa oxuvgaet String, 6e30nacHOCTb TUMNOB He JacT BaM
nepenatb eMy Int no ownbke. 3T0 NO3BONSET BaM ynaBnuseaTh u
NCNpaBnAaTb OLUMGOKM Kak MOXHO paHblUe BnpoLlecce
pa3paboTku.

KOHCTAaHTHI U IIEPEMEHHbIEC

KoHCTaHTbl 1 nepemMeHHble CBS3bIBAIOT NMSA

(Hanpumep, maximumNumberOfLoginAttempts unm
welcomeMessage) Co 3HaYeHMeM onpeaeneHHoro Tmna
(Hanpumep, uncrno 10 unm ctpoka "Hello"). 3HavyeHme
KOHCTaHTbI HE MOXeT ObITb U3MEHEHO NOCIE Ero YCTaHOBKM,
Torga Kak mepeMeHHON MOXeT ObITb YCTaHOBINEHO Apyroe
3Ha4eHue B OyayLLeM.

O6bsABNEeHne KOHCTAHT U NepeMeHHbIX

KOHCTaHTbH4HepeMeHHHeﬂOﬂ»mbl6HTbO6bﬂBﬂeHbLHepeﬂTeM
Kak Ux ncnonb3oBaTb. KOHCTaHTbl 06bABNSATCSA C NOMOLLLIO
KMo4eBOro croBa let, a nepeMeHHble C MOMOLLbIO var. Bot
NPpUMeEpP TOro, Kak KOHCTaHTbl U NepeMeHHble MOTyT ObITb
MCNoJib30BaHbl ANA OTCNeXnBaHNA KOnn4vecTBa NONbITOK BXoAa,
KOTOpPbl€ COBEPLLUNIT NOJIb30BATESb:

let maximumNumberOfLoginAttempts = 10
var currentLoginAttempt = 0
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oToT KOO MOXXHO NMpPOoYeCTb Kak:

«ObBbABM HOBYIO KOHCTaHTY C

MMEHEM maximumNumberOfLoginAttempts, N 3a4an en
3HayeHue 10. [NoTom, 06bsBU HOBYIO NEPEMEHHYIO C
MMEHEeM urrentlLoginAttempt, U 3a4an el Ha4YanbHoe
3Ha4YeHne0.»

B atom npuMmepe MmakCnmmMmaribHoO€e KONMM4YeCTBO AOCTYMHbIX MOMbITOK
BXoJa 0O0BbSABNEHO Kak KOHCTaHTa, NOTOMY YTO MakCcnmarlibHOe
3Ha4yeHue HuKorga He MeHsieTcs. CyeTumk TEeKyLlero Konm4yecrtea
NonbITOK BXoa4a OObSABNEH Kak nepemMmeHHad, N0OTOMY 4YTO 3TO
3Ha4YeHne OOJNKHO yBelmn4nBaTbCd nocne Kaykoom Heyﬂ,a‘-IHOVI
NonbITKXA BXOo4a.

Bbl MOXeTe 00BbABNTL HECKOSNbKO KOHCTAHT UM HECKOMbKO
nepemMeHHbIXx Ha OfHOM CTpOKe, pa3genaa nx 3anaTbIMU:

3ameyaHue

Ecnu xpaHumoe 3HayeHune B BalleM KoAe He ByoeT MEeHATbCS,
BCerga oobABMANTE €ro kKak KOHCTaHTY, MCMOMb3ys KNoYEBOE
CNnoBo let. Micnonb3ynte nepeMeHHble TOMbKO A8 XpaHeHUd

3HAYEHUN, KOTOPbIE OOIPKHbI BYAYT MEHATLCS.

O6o3Ha4yeHne TUNOB

Bbl moxeTe gobaBuTb 0603HavYeHMe TMNa, Korga oobasnsaeTe
KOHCTaHTY Unn nepemMeHHyto, YTOObLI UMETb YETKOE
npeancrtaBneHne o Tunax 3Ha4YeHun, KOTOpPbl€ MOTYT XpaHUTb
KOHCTaHTbI UM NnepeMeHHble. Hanucatb 0603Ha4eHne Tnna,
MOXHO NOMeCTMB ABOETO4Ne Nnocrie UMeHU KOHCTaHTbI U

44



nepeMeHHon, 3aTeM npobGen, 3a KOTOPbLIM crieayeT Ha3BaHue
“cnonb3yemoro Tuna.

3T0T Nnpumep gobasnset ob6o3HaveHne Tuna ansg nepemMeHHoOm ¢
NMEHEM we lcomeMessage, YTOObI 0003HAUYNTb, YTO NEepeMeHHas

MOXeT XPaHUTb String:

var welcomeMessage: String

Kopg Bbille MOXeT ObITb NPOYNTaH Kak:

«OBBABM NEPEMEHHYIO C UMEHEM we 1 comeMessage, TUM KOTOPOA
OygeT string»

dpasa «TnMn KoTopou ByadeT String» O3HAYAET KMOXET XPaHUTb
noboe string 3HaveHmey. MNpeacraBbTe, UTO CIIOBOCOYETAHNE
«TUN KOTOPOW OyAeT TaKkoM-TO» O3HAYaET - 3HAa4YeHMEe, KOTOpPoe
OyaeT XpaHUTbCA.

Tenepb NepeMeHHON we 1l comeMessage MOXHO NPUCBOUTL Ntoboe
TEeKCToBOe 3HayeHune, 6e3 kakmx nnmdo owmnbok:

welcomeMessage = "Hello"

3ameyaHue

Penko koroa Bam noHagobutcs 0603Ha4aTh TUM Ha NpakTuke.
Koraoa Bbl AaeTe Ha4anbHOE 3HaYeHUEe KOHCTaHTe UMn
nepeMeHHOM Ha MOMEHT 0bbsABNeHNS, Swift Bcerga moxeT
BbIBECTM TUM, KOTOPLIN OyAeT UCnonb3oBaTb B KOHCTAHTE UK
nepeMeHHomn. 3To onucaHo B CTporad Tunusaiua u BeiBog
1unoB. B npumepe welcomeMessage BbllIE, HE ObIro npucBoeHnA
Ha4anbHOro 3HA4YeHUS, TaK YTO TUM

NepeMeHHOn we l comeMe ssage YKa3blBA€TCH C MOMOLLbIO
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0603Ha4YeHus Tuna BMeCTO TOro, YTobbl BLIBECTU U3 HAYanbHOro
3Ha4YeHuA.

Ha3BaHMe KOHCTaHT u nepemMeHHbLIX

Bbl MOXeTe ncnonb3oBaTb NOYTU NOObLIE CUMBObLI ANS1 HA3BAHUN
KOHCTaHT U nNepeMeHHbIX, BKIno4asn Unicode-cnmBornbl:

let m = 3.14159
let REF = "fREFEF"

let = "dogcow"

VIMeHa KOHCTaHT U NepeMEHHbIX HE MOTYT CAepXaTb
MaTemMaTMYeCKMX CUMBOJSIOB, CTpenok, Unicode-cumBonos 13
obnacTn NnpuBaTHLIX CUMBOJIOB (MM HEAOMYCTMMbIX CMUMBOJIOB),
UM CUMBOJIOB AN PUCOBAHUS NIMHUIA N NPSIMOYTOSbHUKOB.
TaKke OHM He MOTYT HaYMHATbLCS C Lndpbl, XOTHA Lndpbl MOryT
ObITb MCMOSL30BaHbI B T0OOM APYroM MeCcTe BHYTPU UMEHW.

Mocne Toro, kak Bbl 06bABMAN KOHCTaHTy nnn nepemMeHHyto
onpepeneHHoro Tmna, Bbl HE MOXXeTe CHOBa 0bbaABNTL ee C TeM
Xe MMeHeM, Unn NOMeHATb M4, ANnd XxpaHeHna saHa4vYeHna
apyroro tuna. Takke HENb3d MEHATb KOHCTaHTy B nepemMeHHyto
nnn nepemMeHHyr B KOHCTaHTY.

3ameyaHue

Ecnu nepemeHHoW nnm KOHCTaHTe HEOBX0AMMO Ha3HAYNTb UMS
TaKoe Xe, KaK y 3ape3epBMPOBAHHOIO KIMHOYEBOIO CroBa B Swift,
Bbl MOXETe cenaTtb 3TO, OKPYXXMB KIHOYEBOE CIOBO 0OpaTHbLIMU
OAMHapHbIMM KaBblukamu( "), U Aanblue NCNOoMb30BaThb Kak UMS.
Ho, Tem He MeHee, Bbl JOMKHbI M36eraTtb UCMNOMb30BaHUS
KMoYeBbIX CMOB Kak MMeH, 0 TeX nop, Noka y Bac He byaeT
Apyroro Beibopa.
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Bbl MOXeTe NOMEHATb 3Ha4YeHMe CyLLEeCTBYOLLEN NEPEMEHHON Ha
apyroe 3HadeHne COBMeCTMMOro Tuna. B atom npumepe
3Ha4YeHne friendlyWel come UIBMEHSAETCA

C "Hello!"™ Ha "Bonjour!":

var friendlyWelcome = "Hello!"
friendlyWelcome = "Bonjour!"
// friendlyWelcome Temneps "Bonjour!"

B oTnuune ot nepemMeHHbIX, 3Ha4eHe KOHCTaHTbl HE MOXeT ObITb
M3MEHEHO Nocrie ero yCtTaHoBKU. MNonbiTka caenaTb aTO BbiBeAET
OMM6KyBOBpeMﬂKOMHMHHHMM

let languageName = "Swift"

languageName = "Swift++"

// sTO ommbka KOMOIUILLUMM — languageName He MOXeT
OBITH MBMEHEH

BbiBoa Ha JKpPaH KOHCTAHT U NepeMeHHbIX

Bbl MOXeTe HanevaTaTb Ha 3KpaHe Tekyllee 3HavYeHne
KOHCTaHTbl NN NePEMEHHOM C MOMOLLBIO (PYHKLUM println:

println (friendlyWelcome)
// naneuaraet "Bonjour!"

println- rnobanbHas beHKLI,I/IFI, KOTOpad nevyaTtaeT 3Ha4YeHne B

HasHa4eHHbIN BbIBOA, C NOCNeayLWUM paspbiBOM CTPOKK.
Hanpumep, ecnu Bbl paboTtaeTe B Xcode, println neyartaeT ero

pe3ynbTaTt B NaHenm «KoHconb» B Xcode. (BTropas
YHKUMSA, print, BLIMOMHAET T Xe AENCTBUS, TONbKO 6e3

fo6aBneHns paspbiBa CTPOKM B KOHLE).
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DYHKUMA println nevaTaet Noboe string 3HAaYEHUE, KOTOpoe
Bbl EMY NNepeaaanTe:

println ("This is a string")
// unaneuaraetr "This is a string"

PyHKUMSA print1n MOXET NevaTaTb bonee cnoxHble COOBLLEHNS,
Takke Kak 3To genaeTt yHKUMSa NSLog u3 Cocoa. 3Tu
Cco00OLEeHNsI MOTYT BKMOYaTb 3HAYEHMS1 KOHCTAHT U NepeMEHHbIX.

Swift ncnonbayeT uHmMepnonsayu cmMpokK , Anst BO3MOXHOCTU
BKIMIOYMTb MMSI KOHCTAHTbI Ui MEPEMEHHOM KakK yKasaTerb B
ANVHHBIX CTPOKax, U 3anpocnTb Swift NTOMeHATb ero ¢ TekyLwmm
3Ha4YeHMEeM KOHCTaHTbI NN NepeMeHHON. 3aknunTe MMs B
CKOOKM 1 3KpaHUPYIMTE ero ¢ NOMOLLbI0 0OpaTHOro crneLua nepea
OTKpbIBaOLLEN CKOOKOMN.

println ("The current value of friendlyWelcome

is \(friendlyWelcome)")

// unaneuaraetr "The current value of friendlyWelcome
is Bonjour!"

3ameyaHue

Bce BO3MOXHOCTU, KOTOPbIE Bbl MOXETE UCMONb30BaTh C
WHTepnonsLmMen CTPOK, onucaHbl B pasaene NHTepnonaumus cTpok
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KoMMeHTpauu

Mcnonb3ayiite koMMeHTapum, YTobbl O6aBUTL HENCNOMNHAEMbI
TEKCT B KOAe, Kak NpuMedaHne nnm HanommHaHne camomy cebe.
KomMMeHTapumn nrHopupyrotca komnunsaTopom Swift Bo Bpems
KoMnunsaumm koga.

KommeHTapum B Swift 04eHb Noxoxu Ha KommeHTapun B C.
OAHOCTPOYHbIE KOMMEHTaPUM HAYNHAKOT CSI C ABYX crietlem (//):

// 2TO KOMMEHTapMit

Bbl Takke MoOXeTe HanucaTb MHOFOCTPOYHbIE KOMMEHTapuK,
KOTOPblE HAYMHAKOTCSI CO CreLla 1 3Be300YKN (/*) 1

3aKaH4MBalOTCA 3BE340YKOM, 3a KOTOPOW criedyeT crewl (*/):

/* 3TO0 TOXEe KOMMEHTAapMuii,
HO HaNMCAaHHBIM Ha IOBYX CTpokax */

B oTnuune ot MHOroCTpoYHbIX KOMMeHTapneB B C,
MHOFOCTPOYHblE KOMMEHTapum B Swift MoryT 6bITb BNOXeEHbI B
ApYrne MHOroCcTpoYHbIE KOMMEHTapuK. Bbl MOXeTe HanncaTb
BITO>XXEHHbIE KOMMEHTAPUKN, Ha4aB MHOFOCTPOYHbIV BJ10K
KOMMEHTapueB, a 3aTeM, Ha4yaTb BTOPON MHOFOCTPOYHbIN
KOMMEHTapuin BHyTpu nepBoro 6noka. 3atem BTopon 6ok
3aKpbIBAETCS, a 32 HMM 3aKpblBaeTCs NepBbl 6MokK:

/* 3TO HAUAJIO MepPBOT0 MHOTOCTPOUHOTO KOMMEHTAPMUI
/* 3TO BTOPOTO, BJIOKEHHOTO MHOTOCTPOUHOTO
KOMMeHTapmusa */

3TO KOHELl MMepPBOT0 MHOTOCTPOUHOTO KOMMEHTapmusa */
BrnokeHHble MHOrOCTPOYHbIE KOMMEHTapUX NO3BONSAIOT
3aKOMMEHTNpPOBaTb OonbLuMe 6okM Koga ObICTPO M Nerko, gaxe
€CINUN KOA YXKe COAEPKUT MHOTOCTPOYHbIE KOMMEHTapPUMN.
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Touyka ¢ 3an9TON

B oTnuume ot MHOrMX apyrmnx A3bikoB, Swift He TpebyeT nucaTtb
TOUKY C 3ansiTON (; ) NOCNE KaXO0ro BblpaXeHus B KOAE, XOTH Bbl

MOXeTe AaenaTb 3T0, ecnn xotute. OgHaKO TOYKU C 3anATomn
TpebyloTCs, ecnu Bbl XOTUTE HanMcaTb HECKONbKO OTAENbHbIX
Bblpa)X€HMUN Ha OQHOW CTPOKE:

let cat = " (cmamn xora)"; println(cat)

// Haneuaraer " "

IlesibIe yMuca

Integer (Lenoe 4ncno) - 3To YMCho, He coaepkallee ApobHOW
YacTu, Hanpumep Kak 42 1 -23. Llenble uncna moryT 6biTb MMbo
3HaKOBbIMU (MOJIOXKMTENbHBIMU, HOMb MW OTpULATENBHBIMU)
nn6o 6e33HaKoBbIMMK (MONOXUTENbHBIMU UIN HOMb ).

Swift npegycmaTpmBaeT 3HaKoBble U 6e33HaKOBbIE L eble Yicna
B 8, 16, 32 1 64 GuTHOM chopmaTax. ATu Lenble uicna
NPUAEPXNBAIOTCSA cornalleHns 06 MMeHax aHanorM4YHbIX UMeHaMm
B C, B TOM, 4YTO 8-paspsgHoe 6e33HaKkoBOE L enoe YMCNo MMeeT
TUN Uint8, a 32-pa3psagHoe Lenoe 4icno nmeet Tnn Int32. Kak
1 BCe Tunbl B Swift, 3Tn TMNbI LenbIX Yncen NULWYTCS C 3arnaBHOM
GykBoN.

I'paHMIBI LEJIbIX YHCET

Bbl MOXeTe nony4nTb JOCTYN K MUHUMAanbHOMY 1
MaKkCMMaribHOMY 3Ha4YEHMIO KaXXgoro Tvna Lenoro yicna c
NMOMOLLbIO €ro CBOMCTB min U max:
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let minValue = UInt8.min // minValue paBen 0, a ero
Tun UInt8

let maxValue = UInt8.max // maxValue paBeH to 255,
a ero Tun UInt8

Twnn 3Ha4YeHns 3TUX CBONCTB COOTBETCTBYET pasmMmepy yncna (B
npuMepe Bblle 3TOT TUMN UInt8) M NO3TOMY MOXET ObITb

MCNoJib30BaH B BblpaXeHUAX Hapaay ¢ ApyrmMmm 3Ha4eHNAMM Toro
Xe Tuna.

Int

B GonbLUMHCTBE Cry4YaeB BaM He HYXHO ByaeT ykasblBaTb
KOHKPETHbI pasmep L.enoro Yicna Ans ucrnonb3osaHusa B koge. B
Swift ecTb AONONHUTENBHbLIA TUM LLeMNOoro Ynucna - Int, KOTOPbIN

MMEET TOT Xe pasmep YTO U pas3psaHOCTb CUCTEMBI:

Ha 32-6uTtHon nnatdopme, Int TOro e pa3mepa YToun Int32
Ha 64-6utHom nnatdopme, Int TOrO e pa3mepa YTOmn Int64

Ecnn Bam He HY>XHO pa6OTaTb C KOHKPETHbIM pa3MepomMm L enoro
ymcna, Bcerga I/ICI'IOJ'Ib3yIZTe B CBOEM KoAe Int AnA uenbiX Yncern.

OTO0 NpuaaeT Koay NOrmMYyHOCTN U coBMecTUMOCTU. [laxe Ha 32-
OUTHbIX NNaTgopmax, Int MOXET XpaHUTb Ntoboe 3Ha4YeHne B

npenenax -2,147,483,648M 2,147, 483,647, a9TOr0
AOCTaTOYHO AN MHOMMX ANanasoHoB LierblX Yucen.
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Swift Takke npegycmaTpuBaeT 6€33HaKOBbIV TUM LENOro Yicna
- UInt, KOTOPbIA UMEET TOT e pasmep YTO U pa3psifHOCTb

CUCTEMbI:

Ha 32-6uTtHom nnatdgopme, UInt TOro e pasMmepa yTo u UInt 32
Ha 64-6utHom nnatdgopme, UInt TOro e pasMepayTo u UInt 64

3ameTKa

Mcnonb3yiTe UInt, TONbKO KOr4a Bam AeNCTBUTENbHO HYXXEH TUM
©€e33HaKOBOro L,eloro C pasMepoM TaknM e, kak paspsigHOCTb
cuctemsbl. Ecnn 10 He Tak,

ncnonb3oBaTb IntnNpearnoyTUTENbHEE, aXe KOrga N3BeCTHO, UTO
3HayeHusa ByayT HeoTpuuatenbHbIMU. [oCcTOSAHHOE
ncnonb3oBaHWe Int ANs Lenbix Yncen cnocobeTeyeT
COBMECTMMOCTU KOAa, MO3BONSAET U3bexaTb Npeodpa3oBaHus
MeXay pasHbIMU TUMaMu YMCcen, U COOTBETCTBYET BbIBOAY TUMa
L,erioro Yicna, kak onncaHo B Ctporas tunusauus n BeiBoa
Twunos.
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Yucsa ¢ mjaBawieu
3ANIATON

Uncno ¢ nnaealroLwen TOUKON - 3TO YMcho ¢ ApobHON YacTbio,
HanpuMmep kKak 3.14159,0.1,n-273.15.

Tunbl ¢ NaBakoLLEN TOYKON MOTYT NPEeACTaBnATb ropasgo bonee
LUMPOKMIA CNEKTP 3HAYEHUI, YEM TUMbI LLESbIX 3HAYEHUN, N MOTYT
XPaHUTb YMCna HaMHOro GornbLue (MM MEHbLLE) YEM MOXET
XpaHUTb Int. Swift npegocTasnaeT ABa 3HAKOBbLIX TMNA C
nnaBaroLLEN TOYKON:

Double - NpeacTaBnsaeT cobon 64-6MTHOE YMCno ¢ nnasaroLlemn
TOYKOW. Mcnonb3ynTe ero Korga 4Mcno ¢ nnasatoLLen TOUKon
AOJMKHO ObITb O4eHb BOMbLINMM UK YPE3BLIYAHO TOYHbLIM
Float - npeacTtaBngaeT cobon 32-6MTHOE YMChOo C NnasatoLLen

TOYKOWN. Ncnonb3ynTe ero, Korga 3HavyeHue He HyXXgaeTcs B 64-
OVUTHOM TOYHOCTMN.

3ameTKa

Double UMEET TOYHOCTb MUHUMYM 15 oecaTUYHbIX Lnudp, B TO
BPEMS KaK TOYHOCTb Float MOXET ObITb BCEro NuLLb 6
AECATUYHbIX Linchp. COOTBETCTBYHOLLUMIA TUM YACHA C NaBaloLLEN
TOYKOM NCMNOMb3YeTCs B 3aBUCUMOCTM OT Xapakrepa 1 guanasoHa
3HAYEHNN, C KOTOPbIMM Bbl JOIMKHbLI paboTaTb B KoAe.
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CTrporad Tunusanvsa "
BeIBOA TUIIOB

Swift - A3blk cO cmpoezol munu3auuel. F3blK CoO CTPOron
Tmr||/|3a|_|,|/|e|7| npu3biBaeT BaC MMETb YEeTKOe npeacraBneHne o
TMNax 3Ha4YeHun c KOTOPbIMU MOXET pa60TaTb BaLl KoA. Ecrin
YacTb Ballero Kkoga oXXnaaeT string, Bbl HE CMOXeTe nepegatb
€My Int Mo ownbKe.

Mockonbky Swift UMeeT CTporyto TUNM3awmio, OH BbINOSTHAET
NpoBepKy TUMNOB NPW KOMNUNAL UK Koaa 1 oTMevaeT nobble
HEeCOOTBETCTBYIOLLUME TUMbI KaK OLLUMBKN. TO NO3BONSET B
npouecce pa3paboTkv NOBUTb, U KaK MOXHO paHbLLe, UCMPaBNsaTb
oLNGKN.

MpoBepka TMNOB NOMOXET BaM n3bexaTb OLMOOoK npu paboTe ¢
pPasnMyHbIMU TUNaMN 3HAYEeHUN. TeM He MeHee, 3TO He O3HaYaeT,
YTO NPU 00BABNEHMM Bbl JOIMKHbLI YKa3bIBATb TUM KaXa0M
KOHCTaHTbI UNn nepeMeHHon. Ecnu Bbl He yYKaXKUTe HY)XXHOMY Bam
3HayeHuto Tun, To Swift BygeT ncnonb3oBaTb BbIBOA TUMOB,
YTOObI BEIMUCAINTL COOTBETCTBYHOLLMIA TN, BbiBOA TMNOB
No3BONAET KOMMUNATOPY BbIBECTU TUM KOHKPETHOIO BblpaXXeHnst
aBTOMAaTMYECKN BO BPEMS KOMNUASL MW, NPOCTO NyTEM U3YYEHUS
3HAYEeHUS, KOTOPOro Bbl EMY NepefaeTe.

Bnarogaps BeiBoay TMnoB, Swift TpebyeT ropasno MeHbLLe
00bABNEHMSA TUMNOB, YeM A3blkK, Takne kak C nnum Objective-C.
KoHCTaHTam 1 nepeMeHHbIM BCE 3Xe HYXXHO NpMcBanBaTb TUM, HO
bornblas YacTb paboThl C ykazaHMeM TMnNoB byaeT caenaHa 3a
Bac.

BbiBog TMNoB 0cobeHHO noneseH, Koraa Bbl 00bABAseTe
KOHCTaHTY U NePEMEHHYI0 C Ha4YasnbHbIM 3Ha4YeHnem. Yacto
3TO fenaeTcsl NyTeM NPUCBOEHUSI NNTeparbHOro 3Ha4YeHus (Unm
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nutepana) K KOHCTaHTaMm UM NEPEMEHHbIM B MOMEHT
00bsaBneHus. (JinTepansHoOe 3Ha4YeHWe - 3Ha4YeHme, KOTOpoe
nosiBrsieTCsl HENOCPEACTBEHHO B UCXOAHOM KoAe, Hanpumep
Kak 42 1 3,14159 BNpuMepax HuUxe.)

Hanpmmep, €CInn Bbl NpUcBanBaeTe nutepanbHoe 3Ha4YeHne 42 K

HOBOW KOHCTaHTE He Cka3aB Kakoro oHa Tuna, Swift nenaet
BbIBOA, YTO Bbl XOTUTE YTOObI KOHCTAHTA Bbina Int, NOTOMY 4YTO

Bbl MpuceBounn €1 3HaYeHue, KOTOpOE NoxXoxXe Ha Lefioe 4Yncno:

let meaningOfLife = 42
// meaningOfLife BmBoOmmuTCa Kak Tun Int

TOYHO Tak e, ecnv Bbl He yKasanu Tun onsa nutepana c
nnasatoLLern To4Ykon, Swift aenaeTt BbIBOA, YTO Bbl XOTUTE
Cc030aTb Double.

let pi = 3.14159
// pil BEIBOOmDMTCH kak Tun Double

Swift Bcerga BblbMpaeT Double (BMECTO Float), KOraa BelBOANT
TUMN YMcen ¢ NnaBatoLLEen TOYKON.

Ecnn 06beanHUTL Lenble nuTepansl U nUTeparbl C NasakoLwen
TOYKOM B OOHOM BbIpaXXeHUW, B 3TOM cny4dae Tvn bygeT
BblIBOAUTCA Kak Double:

let anotherPi = 3 + 0.14159
// anotherPi Toxe BHBOOMTCH Kak Tun Double

J'IMTepaanoe 3HayeHue 3 He MMeeT SIBHOro TMna camo no cebe,
TaK4To COOTBeTCTBy}OU.l,I/IVI TN Double BbIBOOAUTCA U3 HaNMN4ng

nnTepanac nnasatoLWen TOYKOM KakK YaCTb CIOXEHUS.
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Yuc/ioBbI€ JIMTEPAJIbI

Uncnosble nnTeparnbl MOTYT ObITb HaNMCcaHbl Kak:

HecaTtnyHoe uncno, 6e3 npedmkca

[Bon4yHoe uncno, c npedunkcom 0b
BocbMepuyHoe uncno, ¢ npedukcom 0o
LlecTHaauaTepuyHoe Yncno, ¢ npedmKcoM 0x

Bce atu nnTepanbl Lenoro 4Ymcna nMerT gecaTun4yHoe
3Ha4veHue 17:

let decimalInteger = 17

let binaryInteger = 0b10001 // 17 B OBOMUYHOM
HOTAaLUMU

let octalInteger = 0021 // 17 B BOCMEPUUHON HOTALUMU
let hexadecimalInteger = 0x11 // 17 B
mMeCTHALETUPUUYHOM HOTALNU

JInTepanel ¢ NnaeatoLLen TOYKOM MOryT BbITb AeCATUYHBIMY (6e3
npedwmkca) unu wectHaguaTepuiHbiMu (C Nnpedunkcom 0x). OHK

BCerga AOMKHblI UMETb YMCno (OeCATUYHOE Unn
LecTHaauaTepuyHoe) no ob6e cTopoHbl 0T APOOHON ToukN. OHK
Takke MOryT UMeTb 3KCMOHEHTY, C yKa3aHWeM B BEpXHEM UIU
HWXXHEM perncTpe e Ans eCATUYHbIX YMCEN C NnaBatoLlemn

TOYKOW, UNN B BEPXHEM UITU HUXKHEM perncTpe p ans
LeCTHaAL aTEPUYHbIX YUCEN C NaBatoLLEen TOYKON.

[na AecaTUYHbIX YMCEN C NOoKasaTeneM CTeneHn exp, basoBoe
4ncno ymHoxaeTcs Ha 10°%:

1.25e2 o3HavaeT 1.25 x 102, unn 125. 0.
1.25e-2 03Ha4yaeT 1.25 %102, mnm 0.0125.
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[nsa wecTHaguaTepuyHbIX YACen ¢ NoKasaTenem CTENEHN exp,
6a30B0OE YMCIIO YMHOXAETCS Ha 2°°;

0xFp2 03Ha4aeT 15 x 22, unun 60 . 0.
0xFp-2 03HavyaeT 15 x 22 unm 3. 75.

Bce aTM uyncna ¢ nnasaroLwen TOYKON NMEKT AeCATUYHOoE
3HayeHne 12.1875:

let decimalDouble = 12.1875
let exponentDouble = 1.21875el
let hexadecimalDouble = 0xC.3p0

Uncnosble nuTepanbl MOryT cogepXaTb AONONHUTENbHOE
dopmaTrpoBaHue, YTOObI Ux ObINo yaobHee untaThb. Llenble
yncna 1 Yucrna ¢ nnaearoLent TOYKON MOryT ObITb OMOHEHbI
HYNSMKW U MOTYT COAlep>KaTb CUMBOIbI MOAYEpKUBaHMSA ANs
yBenmyeHus untabenbHocTU. H1 oamH Tun dhopmaTrpoBaHns He
BnusieT Ha 6a3oBoe 3HaYeHue nuTepana:

let paddedDouble = 000123.456
let oneMillion = 1 000_000
let justOverOneMillion = 1 000 000.000 000 1

[Ipeo6pa3oBaHue

YUCJ/IOBBIX THIIOB

Ncnonb3ynTe Int ANa BCeX LeNOYNCIEHHbIX KOHCTaHT U
nepemMeHHbIX B koge, Aaxe Koraa, OHV oTpuuaTenbHbI.
Wcnonb3oBaHne cTaHAapTHOrO TMNa LenbiX Yncen B
GONbLUMHCTBE Cry4YaeB 03HAYaeT, YTO BaLLW LLeNOYMCHEHHbIE
KOHCTaHTbl U NepeMeHHble 6yayT CoBMECTUMBbI B kogde 1 byayT
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COOTBETCTBOBaTb TUMY, BbIBEAEHHOMY U3 L} €NTOYMUCIIEHHOIO
nutepana.

WcnonbayiiTe apyrve TUnbl U EenbIX YACES, TONbKO eCrv Bam 3TO
[AeNCTBUTENbHO HY)XXHO, HanpuMep, Koraa UCnosb3ylTcs AaHHbIe
C 3aQaHHbIM Pa3MepPOM M3 BHELLHEro UCTOYHMKA, UNn AN
NPOn3BOANTENBHOCTM, UCTONb30BaHNSA NaMATU UM APYTUX
BaXKHbIX ONTUMMU3aLWiA. icnonb3oBaHWe TUMOB C onpeaeneHHbIM
pasMepoM B TakKUX CUTYyaLIMAX MOMOraeT yroB1Tb Criy4YaiiHoe
nepenonHeHne 3Ha4YeHns U HESIBHO 3aJ0KyMEHTMPOBaHHbIe
NaHHble, UCMOMb3yeMble B KOJe.

IIpeo6pa3oBaHuA LeJIbIX YUCEJI

[nanasoH 3Ha4YeHun, KOTOPbI MOXET XPaHUTbCS B
LLeNToYUCNEHHbIX KOHCTAHTax U NepeMeHHbIX, pasnuyeH ans
Ka)K4oro YMCroBoro TMna. Int8 KOHCTaHTbl U NepeMeEHHbIE MOTyT
XPaHUTb 3HaYeHUss Mexay -128 M 127, Toraa

KaK UTnt8 KOHCTaHTbl U MEPEMEHHbBIE MOTYT XpaHUTb Yncha
mexay 01 255. Ecnm uncno He noaxoauT Afnsi NnepeMeHHoM unm
KOHCTaHTbI C ONpeAeneHHbIM pasMepoM, BbIBOANUTCA OLLMGKa BO
BpeMsi KOMMUNSALUK:

let cannotBeNegative: UInt8 = -1

// UInt8 He MOXeT XPaHUTbL OTPUIATEJIbHHE 3HAUEHUH,
IORTOMY ®Ta CTpPOKa BHBEHEeT OWUOKY

let tooBig: Int8 = Int8.max + 1

// Int8 He MOXeT XpPaHUTb UMCJIO OOoJblle CBOETO
MaKCMMaJIbHOT'O 3HA4YeHUsd,

// TaKk 4YTO B3TO TOXE BHBEIET OULMOKY

[MocKONbKY KaXabl YUCITOBOW TUMN MOXET XpaHUTb pPasHbIn
OunanasoH 3Ha4yeHuin, B 3aBMCUMOCTM OT KOHKPETHOrO Criyvasi Bam
npuaeTtcsa obpawarbesi K NpeobpaszoBaHNIO YNCIOBbLIX TUMOB.
OTOT noaxon NpeaoTBpaLLAET CKPbITble OWNGKN NnpeobpasoBaHms
N NnoMoraeT caenaTtb NpUYnHy NpeobpasoBaHUsA NMOHATHOW. YTOObI
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npeobpasoBaTb OAUH YACIOBOW TUM B APYroi, HEO6X0AMMO
€03aTb HOBOE YMCIIO XXenaemoro Tuna U3 CyLLecTBYIOLLErO
3HayeHus1. Huxe, B npumepe, KOHCTaHTa twoThousand UMEET TUN

UInt16,TOrAa Kak KOHCTaHTa one - UTnt 8. CIOXUTb UX
HanpPsIMyto He MNoNy4nTCs, MOTOMY YTO OHW pasHoro Tuna. Bmecto
3TOro, B NpUMepe Bbi3blBaeTcs PyHKUMA UTnt 16(one) ANs
CO3[jaHNSA HOBOIO YMCN UTnt 16 U3 3HAYEHUS KOHCTAHTbI one:

let twoThousand: UIntl6 = 2 000
let one: UInt8 = 1
let twoThousandAndOne = twoThousand + UIntl6 (one)

Tenepb, U3-3a TOro, 4TO 06€ YacTn CNOXEHNA UMEIOT

TUN UInt16 - onepauus CnoXxeHms gonyctmma. [ns KOHeYHON
KOHCTaHTbI (twoThousandAndOne) BblIB€AEH TUM UInt 16, NOTOMY
YTO 3TO CIOXEHUE OBYX

UIntl6 3HAYEeHUN. HaspaumeTuna (HavajibHOe3HaAUeHMe ) -
CTaHAapTHbIN cnocob BbI3BaTb MHULMAnNu3aTop TUnoB Swift n
nepenatb HayasibHOE 3Ha4YeHue. YeCTHO roBops, y UTnt 16 €CTb
NHULManM3aTop, KOTOPbIA MPUHUMAET UInt8 3HAYEeHUe, U, TaKUM
00pasom, 3TOT MHMLManM3aTop UCNoNb3yeTcsl, YTOObI co3aaTh
HOBbIA UInt16 U3 CYLIECTBYIOLEro UInt 8. 34eCb Bbl HE MOXeETe
nepegartb N0OON TUM, 0AHAKO 3TO AOMKEH BbITh TVN, ANS
KOTOPOroy UInt16 €CTb MHULKanmM3aTop. Paclwmperne
CYLLECTBYHOLUMX TUNOB C MOMOLL CO34aHNA UHULMANN3aTopoB,
KOTOpbl€ NPMHMMatOT HOBbIE TUMbI (BKITHOYasi 06 bsIBNEHNE BaLLEro
Tuna) paccmaTpuBaeTcd B rnase PaclumpeHus.

IIpeo6pa3oBaHus LieJIbIX YHCEJ U YK CeJI C
IJIaBaloIEeld TOYKOM

MpeoGpaszoBaHne Mexay LienbiMy YACTIaMnU U Yucramm ¢
nnasatoLLleil TOYKON AOMKHO NPOUCXOANTb ABHO:

let three = 3
let pointOneFourOneFiveNine = 0.14159
let pi = Double(three) + pointOneFourOneFiveNine
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// pli paBuo 3.14159, m njsa Hero BuHBemeH Tun Double

30ecb, 3HaYeHME KOHCTaHThl three UCMOMb3YETCS AN CO34aHUS
HOBOIO 3Ha4YeHusl TUNa Double, TAK YTO 06E YACTU CHOXKEHMS
UMelT oanH Tvn. bes aToro npeobpas3oBaHs CrIOXEHNE He
oyneT npoxoantb. O6paTHoe npeobpasoBaHme vmcna ¢
nnasatoLlen TOYKOWM B L,eN0e YMCIIO TOXe OOIPKHO NMPOUCXOANTb
SIBHO. TaK YTO TUN LLESIoro YnMcna MoxeT ObiTb MHULLManM3npoBaH
C NOMOLLbI0 Double U Float 3HAYEHUN

let integerPi = Int (pi)
// integerPi paBer 3, u 1OJg HeTO BHEBeZeH Tul Int

Uvicna ¢ nnaeatoLLen TOYKON Bcerga ypesatTcs Koraa Bbl
ncnornb3yeTe MHMLMAnM3aumio Lernoro Ymcna yepes 3ToT cnocoo.
OT0 03HavaeT, uTo 4.75 ObypeT 4,a -3.9 Oygert -3.

3ameTKa

I'IpaBm'la 00beaANHEHUS YNCMNOBBIX KOHCTaHT U nepemMeHHbIX

OTJIMYaEeTCA OT NpaBun1 YNCITIOBbIX JNIUTEpParos. HMTepaanoe
3Ha4YeHne 3 MOXEeT HaNnpPAMYH CITOXUTbCA C nMUTeparbHbIM

3Ha4YeHnem 0.14159, NOTOMY YTO YUCIIOBbIE NMNTEpParibl camMu no

cebe He nmeroT BHOro Tuna. Nx a3HaveHue BbIBOOUTCA TOJIbKO
Korga UCnonHAeTcA KOMMNUIATOpPOM.
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IIceBAOHUMBI TUNIOB

lceedoHuUMbI MUMNoe 3aaalnT anbTepHaTUBHOE UMS ANs
cyulecTByroLliero tuna. Mo>kHo 3a4aTb NnceBgoOHM TUNa C
NMOMOLLI KNKYEBOro CfioBa typealias.

lNceBOOHUMBI TUMOB NOME3HbI, KOraa Bbl XOTUTE 06paTI/ITbC$| K
cywecTteyrouwemy Tuny no MMeHu, KOTOprVI Sonble nogxoauT Nno
KOHTEKCTY, Harnpumep, Korga Bbl pa60TaeTe C AaHHbIMU
onpeneneHHoro pasMmepa 13 BHellHero UCTO4YHMKa:

typealias AudioSample = UIntlo6

Mocne Toro Kak Bbl 0AMH pa3 3aaany NCeBAOHUM TUNa, Bbl
MOXXeTe UCMoNb30BaTh NCeBOOHUM Be3fe, rae Bbl XoTenu bl ero
ncnonb3oBaTthb

var maxAmplitudeFound = AudioSample.min
// maxAmplitudeFound reneps 0

3pecb AudioSample ONpeneneH Kak NCeBAOHNM ANs UInt16.
MockonbKy 9TO NCEBOOHMM, BbI30B AudioSample.min hakTuyeckn
Bbl30BET UIntl6.min, YTO NOKa3bIBAET Ha4YanbLHoe

3Ha4yeHue 0 Anst NepeMEHHON maxAmplitudeFound.
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JlorndyeckKmue Tunbl

B Swift ecTb npocToni s1o2udeckuli TN Bool. OTOT TUMN Ha3bIBaKOT
FIOrMYeCcKMM, MOTOMY YTO OH MOXeT BbITb TONbKO true unu false.

Swift npegycmaTpuBaeT gse nornyeckme
KOHCTaHThI, true U false COOTBETCTBEHHO:

let orangesAreOrange = true
let turnipsAreDelicious = false

Tunbl ANA orangesAreOrange W turnipsAreDelicious ObIN
BblBEAEHbI KaK Bool, UCXOASA M3 TOro pakTa, YTo Mbl UM
NPUCBOUNM NOrnMYeckme nutepanbl. Tak Xe Kak ¢ Int W Double B
npegbiayLmnx rnaeax, Bam He HY)KHO yKasblBaTb KOHCTAHThI UMK
nepemMeHHble Kak Bool, €Cnn Npu co34aHumM Bbl MPUCBOUIM UM
3Ha4YeHus true UNN false. BbiBOA TMNOB NOMoOraeT caenaTb Kof
Swift kpaTkum n yiTabenbHbIM TOr4a, Korga Bol co3gaete
KOHCTaHTbI UM NEPEMEHHbIE CO 3HAYEHUSIMU KOTOPbIE TOYHO
N3BECTHbI.

Jlornyeckue 3HavyeHNsa o4eHb NOMEe3Hbl Koraa Bhbl pa60TaeTe Cc
YCNOBHbIMUK onepaTtopaMun, TaKUMK KaK onepaTop i f:

if turnipsAreDelicious {

println ("Mmm, tasty turnips!")

} else {

println ("Eww, turnips are horrible.")

}

// Haneuaraer "Eww, turnips are horrible."
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YcnoBHble onepaTopbl, Tak1e Kak onepaTop if AeTanbHo
paccMaTpuBaloTCs B rnaBe YnpaBneHue NoTOKOM.

Crtporasa Tunusayusa Swift npenstcTeyeT 3ameHe
3HaYeHus Bool Ha He fnornyeckoe 3HadeHne. Criegyowmmn

npuMmep BblBeOeT OLLII/I6Ky KoMnunauunn:

let i =1
if 1 {

// BTOT TpUMEp HEe CKOMIMUIUPYETCS, U BHIACT OMUOKY
KOMIIMJII AN

}

TeM He meHee, aJ'IbTepHaTI/IBHbIIZ npuMep Hmxe I'IpaBI/IJ'IbeIIZI

let 1 =1
if i == 1 {

// BTOT NpPMUMEP BHIIOJHUTCS YCIIEIHO

}

Pe3yJ'IbTaT CpaBHEHUA i == 1 MMeeT TUN Bool,M NOITOMY 3TOT

BTOPOW NpMMep coBepLUaeT NpoBepKy TUMNOB. TakMe cpaBHEeHUs
Kak i == 1 obcyxgarTca B rmase basoBbie onepaTopbl.

Kak B gpyrmx npumepax ctporon Tunusaunm B Swift, aToT nogxoq
npegoTBpalaeT criyvarnHble OWNOKN U rapaHTUpyeT, 4To
3amblcer1 onpeaeneHHoN YacTu Koda NOHATEH.
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KopTexu

KopTexu rpynnmnpytoT HECKONbKO 3HAYeHWI B O4HO COCTaBHOE
3Ha4eHue. 3HayeHns1 BHYTPU KOpTexa MoryT ObiTb Noboro Tuna,
TO €CTb, HET HEODOXOOUMOCTU, YTOOLI OHW ObIFIM OQHOMO U TOTO e
TMna.

B maHHOM npumepe (404, "Not Found") 3TO KOPTEX, KOTOPbLIN
onucbiBaeT kKod HTTP cmamyca. Kog HTTP ctatyca — ocoboe
3HayeHue Bo3Bpallaemoe Beb-cepBepoOM Kaxabl pas, koraa Bbl
3anpalumBaeTe Be6-cTpaHuly. Kog crtatyca 404 Not

Found BO3BpalLlaeTCs, Koraa Bbl 3anpalumBaeTe CTpaHumLy,
KOTOpasd He CyLlecTByeT.

let http404Error = (404, "Not Found")
// http404Error mmeer Tun (Int, String), wm paBeH
(404, "Not Found")

Urobbl NnepegaTth kof cTaTyca, KOpTex (404, "Not

Found") rpynnupyeT BMecTe ABa OTAeNbHbIX

3HAYeHNsa Int U String: YACNO U NOHATHOE YeNoBEKY ONCaHue.
3OTO MOXeT ObITb ONUCAHO Kak "KopTex Tuna (Int, String)".

Bbl MmOXeTe co3aaTth KopTex ¢ Noboi paccTaHOBKOW TUMOB, 1 OHU
MOTYT COfepaTb CKONbKO YroAHO HYXXHbIX BaM TUNOB. HUYTO Bam
He MellaeT UMeTb KopTeXTuna (Int, Int, Int), UM

TMNa (String, Bool), UMM Xe C NOGON APYron paccTaHOBKOW
TUMNOB MO BaLLEMY XENaHWUIO.

Bbl MOXxeTe Pa3noXnTb cogep>XmMmMmoe KopTexXa Ha oTAellbHble
KOHCTaHTbI U NepeMeHHble, K KOTOPbIM MOXHO NONy4YnTb AOCTYN
NPUBbIYHbIM crnocobowm:
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let (statusCode, statusMessage) = http404Error
println ("The status code is \ (statusCode)™")

// Haneuaraer "The status code is 404"

println ("The status message is \ (statusMessage)")
// Hamneuaraer "The status message is Not Found"

Ecnun BaM HY>XHO TONbKO HEKOTOPbLIE U3 3HAYEHUI KOPTEXA, Bbl
MOXEeT€e UTHOPMPOBATb YaCTW KOPTEXKa BO BPEMS PA3NOXKEHMWS C
NMOMOLLI0 CMMBOSIA NnogyepkusaHma ():

let (justTheStatusCode, ) = http404Error

println ("The status code is \ (justTheStatusCode)™)
// naneuataeT "The status code is 404"

B kaudecTtBe alnbTepHaTMBbl MOXXHO NoNny4vYaTb AOCTYN K
OoTAeNIbHbIM HYaCTAM KOpPTeXa, NCMNOoJ1b3yA YACOBbIe MHOEKCHI,
Ha4ynHarLwpneca C Hyn4d:

println ("The status code is \ (http404Error.0)")

// naneuaraetr "The status code is 404"

println ("The status message is \ (http404Error.1)")
// naneuaraetr "The status message is Not Found"

Bbl MOXeTe gaBaTb MMeHa OTAENbHbIM 3NIEMEHTaM KOpTeXa BO
BpeMA obbABNEHMS:

let http200Status = (statusCode: 200,
description: "OK")
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Korga Bbl NPUCBOUIIN NMA BNEMEHTY KOpPTEeXXa, Bbl MOXeTe
O6paTVITbC$| KHEMY NO UMEHW:

println ("The status code

is \ (http200Status.statusCode)")

// Haneuataer "The status code is 200"
println ("The status message

is \ (http200Status.description)")

// HaneuaTaeTr "The status message is OK"

KopTexun ocobeHHO nonesHbl B kKa4eCTBe BO3BPaLLaeMbIX
3HaYEeHUN PYHKUMI. DYHKLMS, KOTOpas NbiTaeTcs Nofy4nTb Be6-
CTpaHULY, MOXET BEPHYTb KOPTEX TWMA (Int, String), YTOObI
onucaTb yCnex unu Heygady B NOMCKe CTPaHULbl.

Bo3spaluas kopTex c AByMSA OTAENbHbIMW 3HAYEHNSIMU PA3HOIO
Tnna, dyHKuKna gaet 6onee nonesHyo NHopmaLluto o ee
pesynbTaTte, YeM, ecnv Gbl, Bo3BpaLlana eauHCTBEHHOE
3Ha4YeHne 0gHOro Tuna , Bo3epallaemoe dyHkymnen. [ins onee
noapo6Hon nHdopmauumn cmoTpute rmasy OyHKLNKN C
HEeCKOMNbKMMMW BO3BpaLllaeMbIMW 3HAYEHNAMMU .

3ameTKa

KopTexu nonesHbl 4nsi BpeMeHHOM rpynnupoOBKY CBSA3aHHbIX
3HayYeHnn. OHN He NoaXxoadaT AN Co34aHMs COXHbIX CTPYKTYP
AaHHbIX. Ecnn Balwa cTpykTypa AaHHbIX, BEPOATHO, byaeT
BbIXOAMTb 3a PaMKW BPEMEHHOW CTPYKTYpbI, TO TaKne BeLum
nyyLle NPOEKTUPYMTE C NOMOLLbIO KITACCOB Ui CTPYKTYP, BMECTO
KopTexen. [Ing nony4yeHns JONONHUTENbHOM MHdopMaLImn
CMOTpUTE rMaByKnacchl U CTPYKTYPbI.
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OnnmuoHaJIbHbIEe TUIIBI

OI'IL(UOHaJ'IbeIe muribl NCNONb3YKTCA B TE€X Cny4vadx, Korga
3Ha4YeHne MOXeT OTCYTCTBOBATb. OI'ILI,I/IOHaJ'IbeII7I
TN nogpasymeBaerT:

3HaueHue cyuiecmsyem, 1 OHO PaBHO X
unu

3HayeHue He cyujecmesyem BOBCe.

3ameTKa

B C nnn Objective-C HeT NoHATUSA onuMoHanoB. brnivkarnwee
noHaTmne B Objective-C 3T0 BO3MOXHOCTb BEPHYTb nil U3
MeToAa, KOTOPbIN B NPOTMBHOM Crlyvae BepHyn 6bl 00bekT. B
3TOM cryyae nil 0603Ha4YaeT «OTCYTCTBUE JOMYCTUMOrO
obbekTa». Tem He meHee, aTo paboTaeT ToMbKo ANd 00bLEKTOB, U
He paboTaeT Anga CTPYKTYp, NPOCTLIX TUNOB C, NN 3Ha4YeHnin
nepeuncneHus. na atux tunos, metoapbl Objective-C, kak
npaBuno, BO3BpaLLaT cneynanbHoe 3Ha4YeHme (Hanpumep
NSNotFound), YTOObI yKa3aTb OTCYTCTBME 3HAYEHNS. ATOT NOAX0S
npeanonaraet, YTo pa3paboTynK, KOTOPbIV BbI3BaN MeTOA, 3HaAET,
YTO €CTb 3TO CMeLmansHOe 3Ha4YEHME U YTO €ro HY>XHO
yuntbiBaTh. OnuunoHanbl Swift n03BONAI0T yka3aTb OTCYTCTBUE
3HaveHus ans abcontoTHO noboro Tuna, 6e3 HeodbxoaAMMOCTHU
NCMNONb30BaHUSA creLManbHbIX KOHCTaHT.

MpvBegem npumep, KOTOPbIV MOKAXET, Kak ONLUMoHarbl MOryT
CNpaBuUTbCS C OTCYTCTBMEM 3HadeHnd. Tun string B Swift nmeer

MeTof tolnt, KOTOPbLIV NbITAETCA
npeobpa3oBaTh String3HAYeHWe B Int. TEM HE MeHee, He

Kakgas CTpoka MOXeT OblTb Npeobpa3oBaHa B L,efioe YUCHO.
Ctpoka "123" MOXeT ObITb NpeobpasoBaHa B YNCIIOBOE
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3HayeHue 123, HO CTpOKa "hello, world" HE MMEeT O4YEBUOHOIO
YMCIOBOIO 3HAYEHUs Ansa npeobpasoBaHus.

B npuBeaeHHOM Hke NpuMepe ncnonb3yeTcs MeTog tolnt ans
MonbITKN NpeobpasoBaTh String B Int:

let possibleNumber = "123"

let convertedNumber = Int (possibleNumber)

// OJIdg convertedNumber BEIBEIIEH TWUII "Int?" I
’
"OHL[,MOHa.J‘IbeIVu[ Il’lt"

Mockonbky MeToA tolnt MOXeT MMeTb HeaoMyCTUMbIN apryMEHT,
OH BO3BpalLaeT OfnyuOHasbHbIU Int, BMECTO Int.
OnuvoHanbHbIN Int 3aNUCbIBAETCSA Kak Int?, a He Int. 3HaK
BOMpOCa O3Ha4aeT, YTO CoAepKalleecs B HEN 3HAYeHne
ABMASIETCA ONLMOHaNbHbIM, YTO O3HAYaeT, YTO OH MOXeT
cogepxaTb HEKOe Int 3HAa4YeHME, UM OH MOXKET BOOOLLE He
cofepxxaTb HUKakozao 3Ha4deHus. (OH He MOXeT cogepXaTtb
HUYEero Apyroro, HaNpUMep Bool 3HAYEHUE UMK

3HayeHue string. OH NMMBO Int, IMBO BOOOLLE HMYTO)

nil

MblMOXeMyCTaHOBMTbOﬂuMOHaﬂbHWOHepeMeHHWOB
COCTOAHUE OTCYTCTBUA 3HAYEHUA, NYTEM NMPUCBOEHUA EMY
cneymnanbHOro 3Ha4yeHus 3

var serverResponseCode: Int? = 404

// serverResponseCode comepxmuT peajibHOe Int
3HaueHue 404

serverResponseCode = nil

// serverResponseCode Temnepb HEe COINEPXUT BHAUEHUI
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3ameTKa

nil HE MOXET BbITb UCMOMb30BaH C HE OMLUOHamnbHbLIMU
KOHCTaHTaMu U epeMeHHbIMU. Ecni 3HauyeHne KOHCTaHTbl Unu
nepemMeHHON Npy onpeaeneHHbIX yCroBUAX B KOAE A0MKHO
Koraa-HMGyab OTCYTCTBOBaTb, BCeraa oobaABnsAnTe nx Kkak
onuMoHanbHoe 3Ha4YeHne COOTBETCTBYHOLLEro Tuna.

Ecnn 06b5BUTE ONLMOHaNbHY0 NepeMeHHyo 6e3 NpUcBoeHns
3Ha4yeHMs Mo YMOMNYaHWI0, KOHCTaHTa Unn nepeMeHHas
aBTOMAaTUYeCKN YCTaHOBATCS B ni 1 Anid Bac:

var surveyAnswer: String-?
// surveyAnswer aBTOMATMUECKM yCTaHOBMTCHA B nil

3ameTKa

nil B Swift He To e camoe 4To nil B Objective-C. B Objective-
C nil ABRseTCA ykasaTeriemM Ha HeCcyLLeCTBYOLWMN 06beKT. B
Swift nil He ABNSETCA yka3aTenem, a iBNAeTcs OTCYyTCTBUEM
3Ha4yeHuns onpeerneHHoro Tuna. YcraHaBnuBaTbCs B nil MOryT
onuuoHarnsl No6oro TMNa, a He TONbKO TUMbl 06 HLEKTOB.

Onepatop If n MNpuHyanTenbHoe u3BneYyeHue

Bbl MOXeTe ncnonb3oBaTh onepaTop i £, CpaBHMBas OnLnoHan
C nil, YTOGbI NPOBEPUTL, COOEPXKUT M ONLMOHAT 3HaYeHne. ATo

CpaBHEHME MOXHO caenaThb C MOMOLLbIO onepaTopa « paBeHCTBay
(==) unn onepaTopa «HepaBeHcTBa» (! =).

Ecnu onunoHan nmeeT 3HayeHne, oH ByaeT paccmaTpuBaThCs
KaK «HepaBHbIM» nil:

if convertedNumber != nil {
println ("convertedNumber contains some integer
value.")

}
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// HaneuaraeT "convertedNumber contains some
integer wvalue."

Ecnu Bbl yBEpEHBI, UTO ONLUOHAN COAEPXKMT 3HaYEeHWE, Bbl
MOXETE MONy4nTb AOCTYN K €ro 3Ha4YeHuo, 4o00aBnB
BOCKNMLATENbHbIN 3HaK (!) B KOHLLE UMEHW OnunoHana.
BocknunuaTtenbHbI 3HaK dakTM4eCKn rOBOPUT: « 5 3HaK TOYHO,
YTO 3TOT ONLNOHAN COAEPXUT 3HaAYeHMe, NoXanyncTa, MCNonb3yn
ero». 3To BblpaxeHne N3BeCTHO Kak [TpuHydumernbHoe
u3sesieyeHue 3HavyeHus onyunoHana:

if convertedNumber !'= nil {
println ("convertedNumber has an integer value
of \ (convertedNumber!).")

}

// naneuaTaeT "convertedNumber has an integer value
of 123."

Bbonee nogpo6Hyto nHdopmau uto o6 onepaTope i £ MOXHO
nony41Thb B rnase YnpasrneHne noTOKOM.

3ameTKa

MonbITka UCMONBb30BaTh | K HECYLLECTBYIOLLEMY OMNLMOHaNbHOMY
3Ha4YeHUo BbI30BET runtime ownbKy. Beceraa 6yabTe yBepeHbl B
TOM, YTO ONLNOHAN COAEPXUT HE-nil 3HAaYeHWe, Nnepen TeM Kak
ncnosib3oBaThb ! ‘-IT06bI I'IpI/IHyﬂVITeJ'IbHO n3Brne4yb 3TO 3HAYEHNeE.

anBﬂ3Ka onuuoHasnoB

Mo>xHO ucnonb3oBaTb [IpuUBs3KYy 0rNyUOHaN08, YTobbI BbISCHUTD
COAEPXMUT NN oML MOHan 3Ha4YeHne, 1 ecnn 4a, To caenaTtb 3TO
3HaYeHne AOCTYMHbIM B KA4ECTBE BPEMEHHOWN KOHCTAHTbI UK
nepemMeHHown. Npmnesiaka oNuUMOHAN0B MOXET NUCMONb30BaTbLCA C
onepartopamu i f M while, ANA NPOBEPKM 3HAYEHUS BHYTPU
onuuoHana, 1 U3BneyYeHust 3Toro 3Ha4YeHns B KOHCTaAHTY UIn
nepemMeHHyto, B pamMmkax 0AHOro 4encTBuS.
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OnepaTtopsbl i f Nwhile bOnee NogpoOHO NpeacTaBneHbI B rNaBe
YnpasneHne noTOKOM.

MpuBA3KY OMLMOHAMOB AN onepaTopa i £ MOXHO NUcaTb Kak
noKasaHo HUXe:

if let constantName = someOptional {

statements

Mbl MOXeM nepenucaTtb NPUMEp possibleNumbe r CBEPXY,

Mcnosb3ysa NpUBA3KY onumMoHarnos, a He NpuHyguTernibHoe
n3enevyeHmne:

if let actualNumber = possibleNumber.toInt () {
println("\ '\ (possibleNumber)\' has an integer value
of \ (actualNumber)")

} else {

println ("\'\ (possibleNumber)\' could not be
converted to an integer")

}

// HaneuaraerT "123 umMeeT Lejioe 3HaueHue 123"

OTO MOXeET ObITb MPOYMNTAHO Kak:

«Ecnn
onuKnoHanbHbIM Int BO3BpaWAaeMbll possibleNumber.toInt COA,

€PXXUT 3HaYeHne, YCTaHOBM B HOBYH KOHCTAHTY C
HasBaHMEM actualNumber 3HaYEHNE, COAepKaLleecs B

onuuoHane»

EchnpeoGpaaoBaHmenpomnoycnemHo,
KOHCTaHTa actualNumber CTAHOBUTCA D,OCTyI'IHOl7| anda

MCcnoJib3o0BaHUA BHYTPU NEPBOro BETBIIEHUA onepaTtopa if.OH
yxXe nHnymnanmsmpyetca 3Ha4yeHunem,
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cofepalmmcs BHympu OnuuoHana, u noaTomy HeT
HEeoBX0AMMOCTU B MCMOMb30BaHWUK | Ans AOCTYNa K ero
3Ha4YeHuto. B aToM npumMepe, actualNumber MPOCTO

ncnonb3yeTcAd, yTOobbl HANe4aTaTb pesynbTtaTt I'IpeO6pa3OBaHI/IFI.

Bbl MOXeTe UCnomnb30BaTh U KOHCTaHTbI U NepeMeHHbIE AN
NpVBSA3KM ONuoHanoB. Ecnu Bel XxoTenu ncnonb3oBaThb
3HayeHue actualNumber BHYTPU NEPBOro BETBMNEHMUS
onepartopa if, Bbl MOrMM Bbl HanucaTb if var
actualNumber BMECTO 3TOrO, U 3HaYEHNe, coaepKalleecs B
onuwuoHane, 6ygeT MCNonb30BaTbCs Kak MepeMeHHast, a He
KOHCTaHTAa.

HesBHO n3Bne4vyeHHble ONUMOHanNbI

Kak onucaHo Bblille, onunoHarnbl NOKa3biBakT, YTO KOHCTaAHTaM
UN NepemMeHHbIM PaspeLLEHO HE UMETb «HUKAKOTO 3HAYEeHUS».
OnumnoHarnbl MOXHO NMPOBEPUTL C MOMOLLLIO onepaTopa i £, YToobl
YBUOETb CYLLECTBYET N 3HAaYEHME, U NPU YCIOBUKN, ECINU OHO
CYLLECTBYET, MOXHO U3BMNEeYb €ro C MOMOLLbI NPUBSI3KM
ONuMOHAaMNoB AN AOCTYNa K OnLMoHaNbHOMY 3Ha4YeHUIO.

MHorga, cpasy NOHATHO U3 CTPYKTYPbI NPOrpamMmMbl, Y4TO
onuunoHan eceada dyoeT MMeTb 3Ha4YeHMe, Nocre Toro kKak 3To
3Ha4eHuWe BriepBble ObINo YyCTaHOBMEHO. B aTUX crnyyasx, odeHb
NMones3Ho N36aBnUTbCHA OT MPOBEPKM U U3BMEYEHUS 3HAYEHMS
onuuoHana Kkaxaplii pas npy obpalLeHnn K Hemy, MOTOMY YTO
MOXXHO C YBEPEHHOCTbIO yTBEePXKOaTh, YTO OH NMOCTOSIHHO UMEET
3HayeHue.

OTU BUAbI OMLIMOHANOB Ha3bIBAOTCH HESIBHO U38/1EYEHHbIE
onuyuoHarsi. IX MOXHO nucaTth, UCNOMb3ys BOCKNULaTeNbHbIN
3HaK (String!), BMECTO BONPOCUTENBHOrO 3HakKa (String?),

nocne tuna, KOTOprI7I Bbl XOTUTE cAaenaTtb ONUMOHAalIbHbLIM.
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HesiBHO n3BneYeHHble OnLMOHarnbl NONesHbl, Koraa U3BeCTHO, YTO
3Ha4YeHne onuunoHana cyLecTByeT HENOCPEACTBEHHO NOcne
nepBoro o6bABMNEHUS ONLMOHana, U TOYHO OydeT CyLecTBOBaTb
nocne atoro. OCHOBHOE UCMOSIb30BaHMNE HESABHO U3BNEYEHHbIX
onumnoHarnos B Swift BO Bpemsa nHnymnanuaauymm knacca, kak
onuncaHo B OTHoLLeHMs 0e3 BnaaerbL,a 1 CBOMCTBA HEABHO
N3BreYeHHbIX OnLOHAarOoB.

UeCTHO roBops, HESIBHO M3BMNEYEHHbIE OMLMOHanbl - 3TO
HOpMarbHble OMLMOHArbl, HO OHW MOTYT BGbITb MCNOMb30BaHbI KakK
He onuKnoHanbHble 3HavYeHuns, 6e3 HeobXoANMOCTU B U3BNEYEHUMN
onuumoHanbHOro 3Ha4eHunsa K8)K,El,bl|7| pas npu ,El,OCTyI'Ie.
Cnepgyowmii npMMmep nokasbiBaeT pasHULy B MOBEAEHUN MexXay
onunoHanbLHOM CTPOKOW N HEABHO M3BNEYEHHOW OMNLMOHAaNbHON
CTPOKOW Mpu AOCTYME K UX BHYTPEHHEMY 3HAYEHUIO KaK K SIBHOM
CTpoKe:

let possibleString: String? = "An optional string."
let forcedString: String = possibleString! //
HEOBXOOMM BOCKJMLATENbHEM 3HaK

let assumedString: String! = "An implicitly
unwrapped optional string."

let implicitString: String = assumedString //
BOCKJIMLIATEJIbLHEM BHAK HEe HYXEeH

MoxHO NpeacTaBnsTb HESIBHO U3BIEYEHHbIV OMNLMOHAanN Kak
nepegavy npas OnuMoHany st aBTOMaTMUYECKOro U3BreYeHmns
BCSIKMI pas, Korga oH ucnonb3yetcs. BMmecTo paavelleHus
BOCKMNMLIATENbHOro 3Haka Nnocne MMeHW onuuoHana Kaxablin pas,
KOrga Bbl €ro UCMNoNb3yeTe, CTaBbTe BOCKMLATENbHbIN 3HAK
nocrie Tuna onuunoHana BOBpeMsl ero o6bsBNeHUs.

3ameTKa

Ecnu Bbl nonbiTaeTecb NONyYUTb AOCTYMN K HESBHO M3BIEYEHHOMY
OMLuMOHany Korga OH He COAEPXXUT 3HAaYEHNS - Bbl MOJTy4nUTE
runtime ownbkKy. PesynbTaT 6ygeT abCcontoTHO TOT e, ecrniv Obl
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Bbl pa3MeCTUNN BOCKNMLATENbHbIA 3HaK MOCre HopManbHOro
onuuoHana, KoTopblil He COAEPXXUT 3HaYEHUS.

Bbl No npexHemy MoxeTe 06pallaTbCsl K HESIBHO U3BNEYEHHOMY
onuunoHarny kak K HopManbHOMY OnLMoHany, YToobl MPOBEPUTH,
COLEPXKUT I OH 3HAYEHUE:

if assumedString != nil {
println (assumedString)

}
// naneuaraetr "An implicitly unwrapped optional
string."

Bbl Takke MOXeTe MCNONb30BaTb HESIBHO N3BIEYEHHbIN
onuunoHanc I'IpI/IBFI3KOl7I OnuMoHarnoB, YTobbl npoBepunTb U
n3eneyb ero 3Ha4eHme B 0OHOM Bblpa>KeHNU:

if let definiteString = assumedString {
println(definiteString)

}

// naneuataeT "An implicitly unwrapped optional
string."

3ameTKa

He MCﬂOﬂb3yﬁTeHeﬂBHOM3BﬂeqéHwaa0HuMOHaﬂ,eCﬂM
cylliectByeT BEpPpOATHOCTb, YTO B 6y/:|,yu.|,eM nepemMeHHasa MoXxeT
ctatb nil.Bcerga I/ICI'IOJ'Ib3yl7ITe HOpMaﬂbeIVI TN onumnoHana,

€Cnn BaM HYXXHO MPOBEPSATL Ha ni 1 3HAYEHWNE B TEYEHUE CPOKA
CnyX0Obl MEpeMEHHON.
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YTBepxKaeHUe

OnumnoHarnbl NO3BONSAT NPOBEPUTL CYLLECTBYET M 3HaYEHWE,
WK HET, M NUcaThb Kof, KOTOPbIA KOPPEKTHO OTHOCUTCSH K
OTCYTCTBMIO 3HAYEHUS. B HEKOTOPbIX CryYasix, OAHAKO, 3TO
MPOCTO HEBO3MOXHO AJ11 BaLLero koda npooshkaTthb
BbIMOMHATHLCS, €CNY 3HAYEHUE He CYLLEeCTBYET, UMN eCni JaHHOoe
3HaYeHune He yOBINeTBOPSIET ONpeaeneHHbIM YCroBusiM. B Takux
cUTyauusax, Bbl MOXETE Bbl3BaTb yTBEpPXAEHMe (assertion) B koge
[N OCTAaHOBKU BbIMOJTHEHUS U NPeAoCTaBNeHNst BOSMOXHOCTU
OTNazKkv NPUYNHBI OTCYTCTBYHOLLETO U HEAOMYCTUMOrO
3Ha4YeHus.

OTnagka ¢ NOMoLbIO YTBEpPXAEeHUN

YTBepxaeHve npegcrasnseT cobom runtime npoBepky TOro, 4To
nornyeckoe ycrnosune onpeaeneHHo BblMUCSETCS Kak UCTMHA.
bykBanbLHO roBops, yTBepXaeHue «yTBepxaaeT», 4To ycnosme
NCTUHHO. icnonb3ynTe yTBePXAeHUs, YTOObI yoeanTbea, 4To
rnaBHOE ycnosue BbIMOSTHAETCA nepes TeM Kak BbINOMHUTb
JanbHenwnn kog. Ecnn ycrnosme UCTUHHO, BbINOSHEHME KOOa
npogosKaeTcs kak 06bl4HO. ECnn ycnosue BbIMUCIAETCA Kak
NOXHOE, BbINOMHEHME KOAa NpeKkpaLlaeTcs, a Balle NpunoXxeHune
3aBepLllaeTcs.

Ecnu Baw kop Bbi3blBaeT yTBepXKaeHue BO BpeMsi paboThi B
oTnafo4YHoi cpeae, HanpuMep, Koraa Bbl 3anyckaeTte
npunoxeHue B Xcode, Bbl MOXeTe YBUAETb A€ UMEHHO NOSIBUTCA
HeBepHOe COCTOSIHME U 3aNpOCUTb COCTOSIHME BalLIEro
MPUIOXEHNS B MOMEHT, Kora yTBepxaeHue Obino Bbi3BaHo.
YTBepxaeHue Takke No3BonseT obecneunTb NOAXOAALLMM
0TNaf04HbIM COOBLLEHMEM, OTPAXKAIOLWMM CYTh YTBEPXKAEHUS.

YTBEpPXKOEHUSI MOXHO NUcaTh Yepes BbI30B rnobanbHom
dyHKUNKN assert. Bol nepegaete PyHKUUN assert HEKOE
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Bblpa>XeHne, KOTopoe BbIMUCIAETCA B true UN false, a TakkKe

coo0LleHne, KOTOPOE JOIMKHO OTOBpaXkaeTcs B Criyyae, ecrnm
pes3ynbTaT yCcroBus false:

let age = -3

assert (age >= 0, "A person's age cannot be less
than zero")

// B2TO NpMBENET K BHS3O0BY yTBEPXIEHMS, IOTOMY UTO
age >= 0

BSTON1ﬂpMMepe,BHHOﬂHeHMeKOﬂaﬂpOﬂOHMMTCH,TOﬂbKO
€CIn age >= 0 BbIMUCIIUTCHA B true, YTO MOXET CITy4YNTbCHA, €CInn

3Ha4yeHue age He oTpuuartensHoe. Ecrin

3HaYeHUe age OTpULATENBHOE, KakK B KOAE BbILLE, TOrAa age >=
0 BbIMUCIINTCA KaK false, N 3anyCTuTCAa yTBepxgeHue. sasepLune
3a cobon npunoxeHue.

Coo6LueHne yTBEPXKAEHUS MOXHO NPOMYCKAaTb MO XENaHWI0, KaK B
crepytoLwem npumMepe:

assert (age >= 0)
Kormaa uncnonb3oBaTthb yTBepXXaeHus

Mcnonb3yiiTe yTBepXaeHUs, koraa ycrnosue BeposiTHO MOXET
ctaThb false, Ho, ANA NPOAOMKEHUS BbINOMHEHUS Koaa, OH
onpeneneHHo AomkeH 6bITh true. Moaxoasalume cueHapun ans
NPOBEPKN YyTBEPKAEHMUS BKIHOYAIOT:

MHpaekc uenoro yncna nepegaetcs ans paboTbl Hag
Nnonb3oBaTenbCKUM MHOEKCOM, HO 3Ha4YeHne NHAEeKca MOXeT
ObITb CIMULIKOM ManeHbKUM UMW CIINLLKOM OONbLUNM.
3HayeHune nepepaetcs PyHKL UKW, HO ecnn 3HavYeHne
HegonycTUMo, 3To ByaeT 03HayaTb, YTO PYHKLUSI HE CMOXET
BbIMNONHUTb CBOIO 3aauy.

76



OnuunoHanbHoe 3Ha4YeHNe B TEKYLLEM COCTOSIHUM ni 1, HO
3HayeHue He-nil HeOBXOAMMO AJ1si NOCNEeayLLEro yCnewHoro
BbIMOMHEHWS KOaa.

CwmoTpuTe Takke rnaebl MIHAeKCbl U yHKLUN.

3ameTKa

YTBepxaeHusi NpUBoOAAT K 3aBEPLLEHMWIO BaLLEro NPUIOXKEHUS 1
He ABNSATCHA 3aMeHON NPOEKTUPOBAHUA KOAa B HAaAEXde, YTo
HeOencTBUTENbHbLIE YCIOBUS BPS4 NN BO3HUKHYT. TeM He MeHee,
B CUTYyaLMsiX, KOraa He4oMyCTUMbIE YCIOBUS BO3MOXHbI,
yTBepKaeHune aensietcsa adeKTMBHbIM Coco6oM ans Toro,
YTOObI TAKUE ycnoBuA Oobinn BblAelieHbl N 3aMeYeHbl BO BpeMs
pa3paboTku, nepen nybnvkaunen BaLlero NpuUnoXeHns.
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ba3oBbIe onepaTophl

Onepamop — 310 cneunanbHbIA CUMBOS UMW BbipaXKeHne ons
NPOBEPKN, NUBMEHEHNS UINK CIOXEHUSA BENUYNH. Hanpumep,
oneparop CroxeHusa (+) cymmumpyeTt ABauuncna (let i = 1 + 2).
Bornee cnoxHeimMu onepatopamu aenaTcall ss (if
enteredDoorCode && passedRetinaScan), a Takke

WHKPEMEHT ++1i, KOTOPbIN COKpaLLeHHO 0bo3HavaeT

yBenuyeHue i Ha 1.

Asbik Swift nogaepxmBaeT 60bLWNHCTBO CTAaHAAPTHbBIX
onepaTopoB C, a Takke psg BO3MOXHOCTEN ANs yCTpaHeHus
TUNKUYHbIX oWMboK B koge. OnepaTop npuceanBaHns (=) He
BO3BpaLlLlaeT 3Ha4YeHue, YTo No3BonsieT n3bexaTtb NyTaHUL bl C
onepaTopoOM MPOBEPKM Ha PaBEHCTBO (==). ApudmeTndeckme
onepartopsbl (+, -, *, /, % U T. A4.) MOryT obHapyxvBaTb 1
npefoTBpallaTh NepenosiHeHMe TMna, YTobbl YNCNOBON
nepemMeHHOM HemMb 35 ObIN0 NPUCBOUTL CRULLKOM 60MbLUOE UIn
CINVLLKOM MarneHbkoe 3HayeHne. KoHTpornb nepenonHeHus Tuna
BKMtovaeTca B Swift cneumansHbiMM onepaTopamm, KOTopble
onucaHbl B pasgerne OnepaTtopbl NEPENONTHEHMS.

B otnmumne ot C a3bik Swift no3sonsaeTt genntb c octaTkom (%)
yucna c nnasatoLLen To4Ykon. Takke B Swift nmetoTca gBa
COKpalLeHHbIX onepaTopa nHTepeana (a. .<b U a. . .b), KOTOPbIX
HeT B C.

B aTo1 rmaBe onuckiBalTCA CTaH4apTHbIE onepaTopbl Swift.
Bbonee cnoxHble onepaTopbl Swift paccmoTpeHbl B rnaee
HononHutenbHbIe onepaTopbl, FAe ONucaHo, Kak o6bABUTb
nonb3oBaTebCKue onepaTopbl U peann3oBaTb CTaHAAPTHbIE
onepartopbl 411 NONb30BaTENbCKUX TUMOB.
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TepMmuHoJiorusa

OnepaTtophbl 4eNSATCS Ha YHapHble, BUHAPHbIE N TEPHAPHbIE:

YHapHble onepaTopbl NPUMEHSIOTCS K OAHON BENNYMHE
(Hanpumep, -a). YHapHble rnpeguKcHbieonepaTopbl CTaBATCS
HenocpeacTBEHHO Nepea BenMyYnHom (Hanpumep, 'b), a
YHapHble 1ocmgUKCHbIeoNnepaTopbl — cpasy 3a Hew
(Hanpumep, i++).

buHapHbie onepaTopbl NPUMEHSIOTCA K ABYM BENUYMHAM
(Hanpumep, 2 + 3) 1 ABNATCAUHGDUKCHBIMU, TaK KaK CTaBATCA
MeXay 3TUMU BENUYMHAMM.

TepHapHbie onepaTopbl NPUMEHSIIOTCA K TpEM BenmMumMHaMm. Kak n
B A3blke C, B Swift ecTb TONbKO OAMH Tako onepaTop, a UMEHHO
— TepHapHbIN YCrOBHbIN onepatop (a ? b : c).

BenuuuHel, K KOTOPbIM NMPUMEHAKTCA oneparophbl,
Ha3blBalOTCA OI'Ie,OaHaaMU. B BblpaXXeHnun 1 + 2 CUMBOI

+ AiBNsieTCcA BUHApPHbLIM ONepaTopoM, a ero onepaHaamu cryxar 1
u 2.
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OnepaTtop npycBauBaHUA

Onepamop npuceausaHusi (a = b) UHULNANN3UPYET UNn
N3MeHsIeT 3Ha4YeHne NepeMeHHoM a Ha 3HaYeHneb:

let b = 10
var a = 5
a =>b

// menepb a paBuHo 10

Ecnu npaBasi YacTb BblpaXXeHWs ABNSETCA KOPTEXKEM C
HECKONbKMMM 3HAYEHNSAMM, €ro aNeMeHTaM MOXHO NPUCBOUTb
cpasy HEeCKOIbKO KOHCTaHT UM NepeMEHHbIX:

let (x, y) = (1, 2)
// x paBHO 1, a y paBHO 2

B otnuumne ot C n Objective-C onepaTtop npucsamsaHus B Swift
He MOXeT BO3BpallaTb 3HaveHue. K npumepy, cneayroulee
BblpaXkeHe HeJoMyCTUMO:

if x =y {
// 3TO HeBEepHO, TakK Kak X = y He BO3BpalaeT
HUKAKOT'O SBHAUEHUS

}

OT1a 0cobeHHOCTb He No3BonsAeT paspaboTumky cnyTaTb
onepaTtop npuceamBaHus (=) C onepaTopoM NPOBEPKM Ha
paBeHCTBO (==). bnarogaps ToMy, YTO BblpaXeHua TMna if x =
y HEKOPPEKTHbI, MOAO0GHbBIE OLIMOKM MPM NPOrpaMmMmpoBaHnm Ha
Swift He nponsonayrT.
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ApudpmMmeTnyuckue
onepaTophbl

Asbik Swift nogaepxmBaeT veTbipe
CTaHAapTHbIX apughmMemuyecKux orepamopa ans BCex YNCrOoBbIX
TUNOB:

crnoxeHue (+)
BbluMTaHue (-)
YMHOXeHue (*)
nenexue (/)

1 + 2 // paBuo 3
5 - 3 // paBHo 2
2 * 3 // paBHO 6
10.0 / 2.5 // paBHO 4.0

B otnmumne ot C n Objective-C apndpmeTmnyeckne onepatopbl
Swift N0 ymonyaHuio He gonyckatloT nepenosiHeHnsa Tuna.
KoHTponb nepenonHeHust Tuna BkrtoYyaeTcs B Swift
cneunanbHbIMM oneparopamu (Hanpumep, a «+ b). NoapobHee

CM. B ITaBe OI'IepaTOpr nepenoyiHeHuA.

OnepaTop CNOXEHMWS CIY>KUT Takke st KOHKaTeHaLum, Uim e
CKIeNKM, CTPOKOBbIX 3HAYEHWIN (TUN String):

"hello, "™ + "world" // paBuo "hello, world"
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OnepaTop uenovymcneHHoro geneHuvs

Onepamop yeno4vucneHHo20 OesnieHus (a % b) NOKa3biBaeT,
CKOJbKO LienbIX pa3 3HauYeHue b COAepPXKUTCS Ba, BO3BpaLLas npwu
3TOM pasHuLy (ocmamok om OenieHusl).

3ameTKa

Onepatop LEenoYncreHHoro AeneHuns (%) B HEKOTOPbIX A3blkax
Ha3blBaeTCH oriepamopom desieHus no Mooysro. OagHako
yunTbiBad ero AencTBne Hag oTpuLaTenbHbIMU Yicamu B Swift,
3TOT oneparop, CTPOro roBOpsi, BbINMOSIHAET AENEHNE C OCTaTKOM,
a He No Moaynio.

OnepaTop uenoyncrneHHoro geneHnsi paboTtaeT cnegyroLwmm
obpasom. [Ins BblYMCNEHUN BblpaXeHna 9 ¢ 4 cHavana

onpegenAaeTca, CKOJIbKO ueTrsepox COAEPXUTCA B neBaTKe!

102030415060 71819

B ogHOM neraTxe coAgepaTca ABE ueTsepkys, @ OCTATKOM
OygeT 1 (BblOeNeHO OpaHXXeBbIM L,BETOM).
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Ha sa3blke Swift 3170 3anuncbiBaeTcs Tak:
9 % 4 // paBHO 1

Urobbl nonyunTb pesynbTaT geneHnst a $ b,
onepaTop $ BblYMCASET criefyloLlee BolpaXeHune u
BO3BpaLLaeT ocraTox:

a = (b X MmuoxmTesns) + ocraTox

rae muoxuTess MNOKa3biBaeT, CKOMbKO LiefnbIX pa3 b coAepXnTca
B a.

MoacTtaensa B 310 BblpaXXeHne 9 n 4, Nnony4ynm:

9=(4%x2)+1

To4HOo Tak xe paccynTbiBaeTCA OCTaTOK, KOrga a otTpuuaTtesibHO.

-9 % 4 // paBHO -1

nOﬂCTaBJ'IFlFl B Hallle BbipaXeHne -9 1 4, Nony4mm:

-9=(4%x-2)+-1

npnyemM OoCTaTokK 6yp,eT paBeH -1.

Ecnu b oTpuuatensHo, ero 3Hak oTopackliBaeTcs. ATO 0O3HaYaeT,
YTOBbIpaXeHMs a $ b ua $ -bBcerga byayT AasaTtb
OAVHAaKOBbIV pe3yrbTar.
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BbluucneHus Ueno4vYMCrIeHHOro AeneHust ¢
YyucriamMmu c nnaBaloLen TOYKOM

B otnmumne ot C n Objective-C onepaTop LeNo4MCcneHHoro
aenenus B Swift nogaepxmeaeT vMcna ¢ nnasatoLen TOYKOMN:

8 $ 2.5 // paBzHo 0.5

B aTom npumepe geneHne 8 Ha 2.5 JaeT 3 COCTaTKOM 0. 5,

NO3TOMY onepaTop L eno4YncneHHoro geneHnsd Bo3spaTtuT
3HayeHue 0.5 Tuna bouble.

2.5 2.5 2.5 )

Onepatopbl MHKPEMEHTa U OeKpeMeHTa

Kak n B C, B s13blke Swift nmetoTca onepamop uHkpemeHma (++)
n oriepamop dekpemeHma (--), KOTOpPble COKpaLLEHHO

obo3HavaT yBennyeHne n ymeHblieHne nepemeHHon
Ha 1 COOTBETCTBEHHO. OTU onepaTtopbl MOXXHO MPUMEHATb KaK K

LenbiM, TakK 1 K BelWWeCTBEHHbIM NepeMeHHbIM.
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var 1 = 0
++i // Tenepp i parBHO 1

Mpy kaXkgom BbI3OBE onepartopa ++1i 3HadYeHue i yBenmunBaeTcs
Ha 1. Mo cyTn, ++1 aBnseTcs KpaTkon GOPMOM BbIPaXKeHUs i = 1
+ 1. AHanoOrM4yHo, —-1i CRyXuT KpaTKON (POPMOWN BbIpaXKEHUSA i =
i- 1.

CumBonsbl ++ U -- MOoryT ObITb Kak I'IperI/IKCHbIMI/I onepartopamMu,
Takun I'IOCTCbI/IKCHbIMI/I. Bblpameva ++1 W 1i++ 3KBUBANEHTHbI U
yBennynBaloT 3Ha4YeHmne i Ha 1. TOYHO TaK ke 3KBUBASIEHTHbI
BblpaXeHnda ——1i U i——, KOTOpble YMEHbLUAT 3Ha4YeHne i Ha 1.

Ba)xkHO OTMETUTb, YTO 3TM ONEPaTOPbl HE TOSbKO U3MEHSAIOT
BENMYUNHY i, HO 1 BO3BpaLaloT 3HavyeHume. Ecnu TpebyeTca nuwb
YBENMNYNTb UNN YMEHbLLNTb iHa eanHunyy, Bo3BpalleHHoe
3Ha4YeHNe MOXHO NpourHopuposaTb. OgHako ecrnu
BO3BpaLLEHHOE 3Ha4YeHne 0ENCTBUTENBHO HY)XXHO UCMONb30BaTh,
TO B 3aBMCMMOCTM OT NPEUKCHON UM NOCTEUKCHOM OPMBbI
onepatopa byayT NpuMeHATLCS cneayloLme npasuna:

Ecnu onepatop cTouT neped nepeMeHHOW, OH YBENUYUT ee
3HaYeHune o TOro, kKak BO3BPATMT pesyrbTar.

Ecnu onepatop cTouTt rnocsie nepemMeHHOIN, OH YBENUYUT ee
3Ha4eHue nocre Toro, kak BO3BpPaTUT pesynbTar.

Mpumep:

var a = 0

let b = ++a

// Tenepb a u b paBHH 1

let ¢ = a++

// Tenepb a pPaBHO 2, HO C CHOBa CTajyio 1, Kak 1o
NpYMEeHEeHNS MHKpEeMeHTa
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B npumepe Bbilwe BblpaXeHne let b = ++a yBENUYMBAET a Ha

eavHnuly 0o moeao, Kak Bo3spallaeTt 3HadeHne. MIMeHHo
NMO3TOMY a M b NOJy4aloT HOBOE 3HayeHue 1.

OpHako BblpaXeHne let c¢ = a++ yYBEJNIMYMBAET a Ha

eaunHunLy riocrsie moeo, Kak Bo3BpallaeT 3Ha4YeHune. B pesynbTtaTte
C CHOBa CTaHOBUTCA paBHOI7I 1, BTO BpeMsd KakK a nNpupaBHUBaeTCA
K2.

B cnyyasix, korga He TpebyeTcsi CNONb30BaTb UMEHHO 1 ++,
nyyle nucaTb ++1i W --1, TaKk KaK 3TU KOHCTPYKL MK paboTatoT
NpuBbIYHEE — CHaYana U3MeHSIOT i U TONbKO NOTOM
BO3BpaLLaloT pesynbTarT.

OnepaTtop yHapHOro MuHyca

[ns 3aMeHeHust 3Haka YACNOBOrO 3HAYEHMS CIYXKUT NPEeUKCHbII
MUHYC (-), KOTOPbI Ha3bIBAETCAOMNEPamopPoOM yHapHO20 MUHYCa:

let three = 3

let minusThree = -three // minusThree paBHO -3
let plusThree = -minusThree // plusThree paBHO 3,
T. e. "MMHYyC MuHyC Tpu"

OnepaTop yHapHOro MmnHyca (-) cTaBuTCcs HENOCcpPeACTBEHHO
nepea aHavyeHueMm, 6e3 npobena.
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Onepartop yHapHoro nnroca

Onepatop yHapHo20 nnkca (+) NpocTo Bo3BpaLlaeT UCXOAHOoe
3HavYeHune 6e3 Kaknx-nmbo N3MeHeHu:

let minusSix = -6
let alsoMinusSix = +minusSix // alsoMinusSix paBHO
-6

XoTsi onepaTop yHapHOro nntoca He BbIMOMHSAET HUKaKMX
AENCTBUIA, OH NpuaaeT Koy eanHoobpasne, No3Bonsis 3pUTESbHO
oTNnMYyaTh NONOXUTENbHbIE 3HAaYEHNS OT OTPULLIATENBHbIX.

CocTaBHLIE OonlepaTopsbl
IpUCBAVBAHUA

Kak n B s3blke C, B Swift nmeeTcs cocmasHbie onepamopsi
rpuceausaHusi, COBMeLLalLLMIA NPOCTOe NpucBanBaHne (=) ¢

apyron onepauyuen. OgHUM U3 NPUMEPOM MOXET
CNYXXUTb Oriepamop rnpuceausaHusi Co CrIOKeHUeM (+=):

var a =1
a += 2
// Tenepb a paBHO 3

BblpaxeHune a += 2 gBngeTcsa KpaTkon opmor 3annucn a = a +
2. Takum o6pas3om, OAMH 1 TOT e onepaTop BbINOMHAET
OAHOBPEMEHHO onepaL o CROXEHUS 1 NpucBanBaHnS.

87



3ameTKa

CocTaBHble onepaTophbl NpMcBanBaHUs He BO3BpaLLaloT
3HayeHue. K npumepy, Henb3s HanucaTb Tak: let b = a +=
2.MpuHUMN paboTbl 3TUX ONEepaTopoB OTNNYaETCs OT
PaCCMOTPEHHbIX BbilLie ONepaTopoB UHKPEMEHTA U AEKPEMEHTA.

[MonHbBIN CNMCOK COCTaBHbIX onepartopos npnceanBaHUA
npmueeneH B rnaee Bblpa)KeHVIﬂ.

OnepaTopbl CpABHEHUA

Asbik Swift nogaepxmBaeT Bce cTaHAApTHbIE 0rlepamopsb!
cpasHeHUsina C:

paBHO (a == b)

He paBHO (a != b)

bonble (a > b)

MeHbLle (a < b)

OonbLue nnun paeHo (a >= b)
MEHbLLE U paBHoO (a <= b)

3ameTKa

B a3bike Swift ecTb Takke gBa ornepamopa rnpoeepKu Ha
paseHcmeo (=== | ==), onpegenstoLime, ccoinatTcd N1 asa
yKasaTens Ha OOuH M TOT XXe 3K3eMNnsip o6bekTa.
[ononHuTtensHyo nHopmauuto cM. B rnase Knaccol n

CTPYKTYpbI.
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Kaxabln onepaTop cpaBHEHNA BO3BpaLLaeT 3Ha4yeHue Tuna Bool,
yKasblBatoLLlee, ABMAeTCs N BblpaXXeHNe NCTUHHBIM:

= // ucrtuHa, Tak kKak 1 paBHO 1

// ucTtuHa, Tak Kak 2 He paBHO 1

> 1 // mcTuHa, Tak Kak 2 OoJblie yem 1

< 2 // wucrTuHa, Tak kKak 1 MeHpue 2

>= 1 // wcrtwHa, Tak kak 1 OGoJsbme OO pPaBHO 1
<=1 // joxb, Tak kak 2 He MeHbme Jnbo paBHO 1

1
1

N PN

OﬂepaTOprCpaBHeHMﬂHaCTOMCHOﬂbSyDTCHByCﬂOBHHX
BblpaXXeHUAX, BKNo4Yas KOHCTPYKLNKO 1if:

let name = "world"
if name == “woﬂd”{
println ("hello, world")
} else {

println ("I'msorry \ (name), butldon't recognize you")
}

// uaneuaTaetr "hello, world", Tak KakK name OUEBMUIHO
paBHO "world"

MogpobHee 0 KOHCTPYKL MK i f CM. B rnaee [NoToK BbINOMHEHUS.
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TepHapHBIN YCJIOBHBIN
ornepartop

TepHapHbIU ycrosHbIl ornepamop — 3TO cneynanbHbIN oneparop
N3 Tpex vyacTteun, UMerLLmMi cneayroLLmMn CUHTaKCUC: Brpaxerne ?

nencreuel : neﬁCTBmeZJDHBHHOHHHGTOAHOM3ﬂByX
JENCTBNI B 3aBUCUMOCTW OT TOrO, ABNSAETCS Nn BblpaXxeHne
MCTMHOMMHMHOXbD.ECﬂMBapaermeMCTMHHO,OHepaTOp
BbINONMHAET nenicTerel N BO3BPALLAET €ro pe3ynbTaT; B
NPOTUBHOM Crly4ae ornepaTtop BbIMONMHAET nericTteueZ U
BO3BpallaeT ero pes3ynbTar.

TepHapHbIN YCNOBHbIN OnepaTop ABASETCS KpaTKOW 3anunchbto
crefyoLlero koaa:

if BropaxeHue {
nevicreruel

} else {
memcreue?

}

Hwxe npuBeaeH npumep pacyeTa BbiCOTbl CTPOKM B Tabnuue.
Ecnun y cTpoku ecTb 3arofioBoK, TO OHa AoSkHA ObITb Bbille
CBOEro cogepxumoro Ha 50 Toyek, a ecnu 3arofnoBka HeT, TO Ha
20 Tovek:

let contentHeight = 40

let hasHeader = true

let rowHeight = contentHeight +
(hasHeader ? 50 : 20)

// rowHeight parBHo 90
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B pa3BepHYTOM BMAE 3TOT KOA4 MOXHO 3anncaTb Tak:

let contentHeight = 40

let hasHeader = true

var rowHeight = contentHeight
if hasHeader {

rowHeight = rowHeight + 50

} else {

rowHeight = rowHeight + 20

}
// rowHeight pasHo 90

B nepBoM npumepe ¢ NoMOLLbI TePHAPHOro YCIOBHOIO
ornepaTopa BenuunHe rowHeight B OAHY CTPOKY NpuUcBanBaeTcs
npaBuIibHOE 3HaYeHne. ATOT BapuaHT He TONbKO KOpo4Ye BTOPOro
npumepa, HO 1 NO3BONSIeT 06bABUTL

BENWYUHY rowHeight KOHCTAHTOW, TAK Kak B OT/IMYME OT
KOHCTPYKLMU i f ee 3HaYeHNE He HYXXHO U3MEHATD.

TepHapHbI YCNOBHBIN OnepaTop — 3TO KOpoTKasa 1 yaobHas
KOHCTPYKLLMA Ans BblIbopa Mmexay AByMs BbipaxeHuamu. OgHako
TepHapHbIN YCMOBHbIN onepaTop crneayeTt NPUMEHsTb C
OCTOPOXHOCTbH. N30bITOK TAKMX KOPOTKNUX KOHCTPYKLLUI MHOraa
aenaet Kog TpyAHbIM AN NoHMMaHus. B YyacTHoCTH, nydlle He
MCNonb30BaTh HECKONbLKO TEPHAPHbBIX YCIOBHLIX ONepaTopoB B
O[IHOM COCTaBHOM onepaTope npuceanBaHus.
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OnepaTtop o6'beAMHEHUA 1O
HYJIEBOMY VKA3aTeJIlo

Onepamop 06beOUHEHUS 10 HyriegoMy ykazamesio (a 22 b)
n3BrekaeT OMNuUMOHan a , €CNN OH COAEPXKUT 3HaYeHMe, Unu
BO3BpaLLaeT 3Ha4YeHMe No YMOMYaHUIO b, CNK a ABNsieTCA
HyneBbIM ykasaTenem (ni1). BelpaxeHue a MOXeT ObITb TONBKO
onuuoHanom. BelpaxeHue b JOMKHO ObITb TAKOrO Xe TUNa, YTo U
3Ha4YeHWe BHYTPU a.

OnepaTtop 06beanHEHWs MO HyNIEBOMY yKasaTernio SBnsieTcs
KpaTKOM 3anu1cbio creaytoLlero koaa:

a !=nil ? a! : Db

B BbilLIeNpBeAeHHOM Ko/le TEPHAaPHBbIN YCINOBHLI ornepaTop U1
NPUHyaUTEnNbHOE n3BneYveHme (a !) NcnonbaytTes Ans
006palleHns K 3HaYEeHWNI0 BHYTPU a, ECIN a HE paBHO ni 1, Unu Ans
BO3BpAaLLUEHUs b B NPOTMBHOM criyyae. OnepaTop o6beanHeHus
Mo HyNeBOMY yKasaTerno — 3T0 6onee aneraHTHbIN, KOPOTKUN 1
MOHATHBIN cNoco6 0AHOBPEMEHHO NPOBEPUTL YCIOBUE U U3BMNEYb
3HayeHue.

3ameTKa
Ecnun a He paBHO ni 1, BblpaXeHue b He aHanMsupyeTcs. Takomn

noaxoA HasbiBaeTcs kpamkol nposepkol ycrosus (short-circuit
evaluation).

B crneaytowiem npumepe onepaTtop 06beanHEHUs No HyrieBomy
yKasaTerno BbloMpaeT Mexay CTaHAapTHLIM 3HaYeHeM LBeTa u
NoNb30BaTENbCKUM:
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let defaultColorName = "red"

var userDefinedColorName: String? // no ymondaHwuo
paBHO nil

var colorNameToUse = userDefinedColorName ?? defaul
tColorName

// userDefinedColorName paBeH nil, mnosToMy
colorNameToUse MNOJyuyMT 3HAUEHME I10 YMOJIUAaHUIO —
"red"

MepeMeHHas userDefinedColorName 0ObABNEHA Kak CTPOKOBbIN
(String)onumoHan 1 No ymosn4yaHuto paBHa nil. Tak

KaK userDefinedColorName ABAAETCA OnuyuoHasiom, ee
3HaYeHWe MOXXHO aHanM3npoBaTb NOCPEACTBOM onepaTopa
00beauHeHus No HyNeBoMy ykasaTento. B BbilenpreegeHHOM
npumMmepe 3TOT onepartop 3agaeT HavarnbHoe 3HavyeHne ana
CTPOKOBOW (String) NEPEMEHHON colorNameToUse. Tak

KaK userDefinedColorName PaBHO nil, BblpaxXeHne
userDefinedColorName ?? defaultColorName BO3BPaTUT
3HayeHue defaultColorName, T. €. "red".

Ecnu nepemMeHHoM userDefinedColorName MPUCBOUTL OTIMYHOE
OT nil 3Ha4YeHne N cHoBa NepedaTth ee B onepaTop 06beanHeHus

Mo HyfieBOMY yKasaTesto, BMECTO 3Ha4eHns No ymon4yanumio dyaer
MCMonb30BaHO 3HAa4YeHNe BHYTPU userDefinedColorName:

userDefinedColorName = "green"
colorNameToUse = userDefinedColorName ?7? defaultCol
orName

// userDefinedColorName He paBHO nil, mnosToMy
colorNameToUse nosyumT 3HadeHue "green"
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OnepaTopsl Auana3oHa

B sa3bike Swift ecTb ABa onepamopa duana3oHa, KOTopble B
KOpOTKOM hopMe 3agatloT gManasoH 3HaYeHMUM.

OnepaTop 3aKpbITOro Auvana3oHa

Onepamop 3akpbimozo QuarnasoHa (a . . . b) 3agaeT gnanasoH
OT a A0 b, BKIOYas camu a U b. [Npyn 3TOM 3Ha4YeHUe a He OOJKHO
npeBbiaTh b.

OnepaTop 3aKpbITOro AvanasoHa yao6HO 1cnonb30BaThb Npu
nocnegosaTenisHOM nepeGope 3HaYeHNi U3 HEKOTOPOro
AnanasoHa, Kak, Harnpumep, B LMKne for-in:

for index in 1...5 {
println ("\ (index) times5is \ (index * 5)")
}

. // 1ymHoxutbHa 5 6yaet5s

. // 2yMHOXnTbHa 5 6yaeT 10
. // 3ymHoxuTbHa 5 6yaeT 15
. // AymHoxunTtbHa 5 6yaet 20
. // 5yMHOXuTbHa 5 6yaeT 25

MoapobHee o yuknax for-in cM. B rnaee [NoTOK BbIMONIHEHMS.

OnepaTop NOoONyOTKPbITOro Auana3oHa

Onepamop nonyomkpsimozao duanasoHa (a . .<b) 3agaet
JunanasoH oT a A0 b, UCKNo4Yasa 3Ha4YeHue b. Takon gnanasoH

Ha3blBaeTCA NOJTYOTKPbITbIM, MOTOMY 4YTO OH BKIKOYaeT nepBoe
3Ha4yeHue, HO UCKNYaeT nocrnedHee. Takxe, Kak 1 ana
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onepartopa 3akpblTOro Anana3oHa, 3Ha4yeHne a He AOJMKHO
npesbilaThb b.

OnepaTop NonyoTKPbITOro AnanasoHa 0co6eHHO yao6HbI Npu
paboTe c MaccuBamu 1 ApyrMMu nocneaoBaTenNbHOCTAMM,
NMPOHYMEPOBaHHbLIMU C HYNS, KOF4a HYXKHO nNepebpaTb aneMeHTbl
OT NepBOro A0 NOCHeAHEro:

let names = ["Anna", "Alex", "Brian", "Jack"]
let count = names.count
for 1 in 0..<count {
println ("Person \ (i + 1) iscalled \ (names[i])")
}
// Person16yaeTt Anna

// Person 2 6ypeT Alex
// Person 3 6yaeTBrian
// Person4 6yaeTJack

XOoTSa B MaccuBe YeTbIpe 3NeMeHTa,

AmanasoH 0 . . <count AOXOAMT TONbKO A0 3 (T. €. 4O HOMepa
nocregHero aNeMeHTa B MaccuBe), Tak Kak 3To onepartop
NoNyoTKPLITOro AnanasoHa. NogpobHee 0 MaccmBax CM. B rnaBe
MaccuBbl.
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JlornyeckKue onepaTopsl

Jloauyeckue onepamopbi UBMEHSIIOT NN KOMOWHUPYIOT
normnyeckme 3HaveHus Tuna Boolean (byneBo) —true U false.
Asbik Swift, kak n gpyrne C-nogobHble A3bikK, NogaepxnsBaeT Tpu
CTaHAapTHbIX TIOrMYeckux onepaTopa:

nornyeckoe HE (!a)
nornyeckoe U (a ss& b)
nornyeckoe WM (a | | b)

Onepatop noruyeckoro HE

Onepamop nozauyeckozo HE (! a) nHBepTnpyeT OyneBo 3HayYeHmne
— true MEHAEeTCA Ha false,a false CTAHOBUTCH true.

OnepaTtop nornyeckoro HE siBnsieTca npeduKCHbIM 1 CTaBUTCSA
HenocpeacTBEHHO nepea 3HavyeHneM, 6e3 npobena. Kak BuaHo ns
cnegytoLlero npuMmepa, ero MoxHo BOCNpuUHUMAaTh Kak "He a™:

let allowedEntry = false

if l'allowedEntry {
println ("ACCESS DENIED")
}

// Haneyartaet "ACCESS DENIED"

KoHCTpykumsa i £ 'allowedEntry O3HA4YaeT "ecnu He
allowedEntry". aywas 3a Hel cTpoka OyaeT BbINOMHEHA, TONBbKO
ecnu "He allowedEntry" aBnsaeTcsa UCTUHOR, T. €.

€CInn allowedEntry PaBHO false.

Kak BMaHO 13 aToro npumepa, yaayHbin Beidop Gynesown
KOHCTaHTbl U UMEH NepeMeHHbIX AenaeT Ko KOPOTKUM U
NOHATHLIM, 6€3 ABOMHbIX OTPULLaHMI Y TPOMO3AKUX NIOrMYeCcKnX
BblpaXXeHUN.
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Oneparop norunyeckoro WU

Onepamop noaudyeckozo Y (a2 ss b) faeT Ha Bbixoge true Torga
N TonbKO Toraa, korga oba ero onepaHaa Takke paBHbl true.

Ecnun xoTs1 6bl O4WH M3 HUX paBeH false, pe3yNbTaTOM BCErO
BblpaXkeHns Toxe OyneT false. Ha camom gene,

€CInK repeoe 3Ha4YeHne paBHO false, TO BTOPOE Jaxe He byaeT
aHannanpoBaTbCs, Tak KAk OHO BCE PaBHO HE U3MEHUT OBLLMIA
pesynbTaTt Ha t rue. Takon NOAX04 Ha3blBaETCA KpaTKON
nposepkow ycnosus (short-circuit evaluation).

B cneaytolem npumepe NpoBepsaoTCA ABa 3HAYeHUs TMna Bool,
1 ecnv oHu o6a paeHbl true, NpoOrpaMma paspeLuaeT AOCTYn:

let enteredDoorCode = true

let passedRetinaScan = false

if enteredDoorCode && passedRetinaScan {
println ("Welcome!"™)

} else {

println ("ACCESS DENIED")

}

// HaneyartaeT "ACCESS DENIED"

Onepatop noru4veckoro UIA

Onepamop noaudeckozo UM (2 | | b) ABNSETCA UHGUKCHBIM U
3anuncbiBaeTcs B BUAe ABYX BepTUKasbHbIX Nanovek b6es
npo6ena. C ero noMoLlb0 MOXHO CO3aaBaTh NOrMyeckune
BblpaXXeHus, KoTopble OyayT AaBaTb true, €CIM XOTS Obl 0AWH 13
ornepaHaoB PaBeH true.

Kak n onucaHHbIV BbiLLe onepaTtop fornyeckoro M, onepatop

nornyeckoro UM ncnonb3syeT kpaTkyto NpoBepKy ycrosus. Ecnn
neBas YacTb BblpaxeHus ¢ norndeckum U paeHa true, TO
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npaeasi He aHanu3npyeTcsl, Tak Kak ee 3HaYeHne He NOBMUSIET Ha
obwmi pesynbTar.

B npuBeAEeHHOM Hike NpuMepe NepBoe 3HayYeHne
Tnna Bool (hasDoorKey) paBHO false,a BTOpPoOe

(knowsOverridePassword) paBHO true. [TIOCKONbKY OOHO M3
3HAYeHUN paBHO true, pe3ynbTaT BCEro BblpaXeHUsi TOXe
CTaHOBUTCA true M AOCTYN paspellaeTca:

let hasDoorKey = false

let knowsOverridePassword = true

if hasDoorKey || knowsOverridePassword {
println ("Welcome!"™)

} else {

println ("ACCESS DENIED")
}
// Haneyvartaet "Welcome!"

KomOGuHupoBaHue NOrMyeckux orneparopoB

MoxHO Takke cocTaensTb U bonee CroXxHble BblpaXXeHna 13
HECKOJIbKNX JNTOrM4YeCKnX onepaTtopoB.:

if enteredDoorCode && passedRetinaScan || hasDoorKe
y || knowsOverridePassword {
println ("Welcome!™)
} else {
println ("ACCESS DENIED")
}
// //Haneuataet "Welcome!"

B atom npumMepe C NOMOLLBbH HECKOJTbKUX
onepaTtopoB && U | | cOCTaBnAeTcA ©onee oNMHHOE 1 CIOXHOE

BblpaxkeHne. OgHaKo onepaTopbl && U | | MO-NPEXHEMY
NPUMEHSAIOTCS TONBbKO K ABYM BENUYMHAM, MO3TOMY BCE
Bblpa)XEHWE MOXHO pa3duUTb Ha TPU MPOCTLIX YCNOBUS. ANTOPUTM
paboTbl byaeT cnenylowmm:
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€Cnu nonb3oBaTeb NPaBuUbHO BBEMN KO ABEPHOro 3amMKa U
npoLlen ckaHNPOoBaHME CeTYaTKN UM eCNN OH UCNOoNb30oBarn
[AENCTBYIOLLYIO KIMHOY-KapTy UMM €CIN OH BBEI KO 3KCTPEHHOTo
A0CTyna, TO ABepb OTKPbIBAETCS.

Ncxopsa ns
3Ha4YeHUN enteredbDoorCode, passedRetinaScan M hasDoorKey
nepsble ABa NOOYyCroBUA OAOT false. O,CI,HaKO Obin BBeOEH KO

3KCTPEHHOrO AOCTYNa, N03TOMY BCE COCTABHOE BbIpaXeHue Mno-
NnpexHemy paBHO t rue.

fBHOe YKa3aHue KpyrinbixX CKOOOK

MHorga uMeeT cMbICn UCMONb30BaTh AOMNOMHUTENbHbLIE KPYrible
CKOOKM, 4TOOLI CNOXKHOE NOrM4Yeckoe BblpaXkeHne cTano npotle
anga BocnpuaTna. B npumepe ¢ oTkpbITUeM ABEPU MOXKHO
3aKM4YUTb B KPYITble CKOOKM NepBYH YacTb COCTABHOMO
BblpaXXeHWsl, YTO CAenaeT ero HarnsgHee:

if (enteredDoorCode && passedRetinaScan)

| | hasDoorKey || knowsOverridePassword {
println ("Welcome!™)
} else {

println ("ACCESS DENIED")
}
// //vaneuataet "Welcome!"

prrﬂble CkOBOKM NOKasbIBalOT, UTO nepsble ABe BEJTMYUHbI
COCTaBNSAT OAHO U3 BO3MOXHbIX 3HAa4YEeHUIN BCEro NIOrm4eckoro
BblpaXeHuA. XoT4 pe3ynbTaT COCTaBHOIO BblpaXeHnd He
N3MEHUTCS, Takada 3anucb caenaeT Ko NoHsATHee. YuTaemMocTb
KOda Bcerga BaXxHee KpaTKOCTU, NO3TOMY XefnaTeslbHO CTaBUTb
Kpyrnble CckoOKM Be3ae, rae oHW obnervyaroT NOHUMaHue.
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CTpOKI/I N CUMBOJIbI

CTtpoka npeacraenseT cobon ynopsiA0HEHHYI0 COBOKYMHOCTb
CMMBOJIOB, HanpumMmep "hello, world"WUNN "albatross".
Ctpoku B Swift npeagcTtaBneHbl TMUNOM St ring, KOTOPbLIN, B CBOKO
oyepenb, NpeacraensieT cobor KONMekL no 3HauYeHNN

TnNa Character.

Tunbl String U Character B Swift npeaycmatpueatoT BbICTpbIN,
Unicode-coBmecTuMBbI crnocob paboThbl C TEKCTOM B BalLEM
koge.CUHTaKCUC Ans Co3aaHus U MaHUNynMpoBaHUst CTPOKaMu
NerkMi n umtabenbHbIn, OH BKITOYaAeT CMHTAaKCUC CTPOKOBbIX
nuTepanos nNoxoxui Ha C. KoHkaTeHal s CTPOK Tak ke NpocTa,
KaK CrnoXxeHue AByx CTPOK C MOMOLLb0 onepaTtopa +, a
N3MEHYMBOCTb CTPOKN MOXHO YNpaensThb Bolbnpas Kk yemy
npucBanBaTb 3Ha4YEHNE, KOHCTAHTE UM NEPEMEHHON, TAKKe Kak
B cNny4yae ¢ nobbiv gpyrum 3HavyeHmem B Swift.

HecmOTps Ha 3Ty NPOCTOTY CMHTaKcuca, TN String B Swift
nMeeT ObICTPYHO N COBPEMEHHYHO peanu3saunio. Kaxgas ctpoka
COCTOUT M3 HE3aBMUCUMBbIX OT KOANPOBKM cnmBonoB Unicode, n
obecneunBaeT NogAepKKy 4OCTyNa K 3TMM CUMBOMaM B
pa3nuyHbix Unicode npeacraBneHnsx.

CTpOKVI TakKKe MOXHO MUCMNOoJib30BaTb AJ14 BCTABKM KOHCTAHT,
nepemMeHHbIX, InTeparnos, n Bpra)KeHI/IIZ B bonee OonMHHbIE
CTPOKM Hepea npouecc HasblBaeMbli MHTEpnonAaLunAa CTpoK. 310
No3BONSET NErko co3gaBaTb COGCTBEHHbIE CTPOKOBbl€ 3Ha4YeHNA
and OT06pa)KeHI/IFI, XpaHEHUA N nNevaTu.

3ameTKa

Twun String B Swift 6ecLoBHo clumnT ¢ knaccom NSString n3
Foundation. Ecnu Bbl paboTaeTe ¢ hperimBopkom Foundation B
Cocoa unu Cocoa Touch, To Becb APl NSString goctyneH ans
Ka)kgoro 3HayeHusi Tuna String cosgaBaeMoro Bamu B Swift,
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BKIMOYas BCE BO3MOXHOCTU String, KOTOPbIE OMUCHLIBAOTCS B 3TOWN
rnaee. Bbl Takke MoxeTe ncnosnb3oBaTh 3Ha4YeHMe ¢ Tunom String
anst no6bix API, B koTopbIX ucnonb3yeTcst NSString. [ns
nonyyYeHns AONONHUTENbHON MHpOPpMaLUmM 06 UCNONb30BaHNN
String ¢ Foundation n Cocoa, obpaTuTech K KHure
"Mcnonb3oBaHne Swift ¢ Cocoa n Objective-C".

CTpoKoBbI€e JIUTEpPaJIbI

Bbl MOXeTe BKITIOUNTL NpegonpeferieHHble String 3Ha4eHns B
BalLLEM KOAE KaK CTPOKOBble nuTeparnbl. CTPOKOBbLIV nuTepan -
37O (hUKCUpOBaHHas nocrefoBaTeNbHOCTb TEKCTOBbLIX CUMBOJSIOB,
OKpY>XeHHas napow ABOWMHbIX KaBbl4eK ("").

Mcnonb3yiiTe CTPOKOBBIN NUTepan Kak HavyanbHOe 3HaYyeHmne ans
KOHCTaHTbI UNN NepeMeHHOMN:

let someString = "Some string literal wvalue"

3ameTbTe, YTo SWift BbIBEN TVN String ANg
KOHCTaHTbI someString, MOTOMY YTO OH ObINT UHULMANN3MPOBaH
CTPOKOBbLIM NUTEPArbHbIM 3HAYEHNEM.

3ameTKa

[na nony4yeHnsa nHdopmaunm 06 MCnonb30BaHUK cnelnanbHbIX
CMMBOJIOB B CTPOKOBbIX NIUTEpanax, CMOTpUTE rnasy
CneunanbHble Unicode cMBOMbI B CTPOKOBLIX IUTepanax.
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Muaunuaansanbigd NyCcThIX
CTPOK

Urobbl co3gaTh NyCTOe String 3HAYEHUE B Ka4eCTBE OTMNPaBHOM

TOYKM NSt co3aaHmsa 6onee AnMHHBLIX CTPOK, NGO NpuceonTe
nuTepan NycTomn CTPOKM K nepeMeHHONn, Mnbo nHuumannampymnTe
00BEKT StringC MOMOLBI CUHTAKCUCA MHULMANN3aUmm:

var emptyString = "" // empty string literal
var anotherEmptyString = String() // initializer
syntax

// ofe CTPOKM MNYCTH M BKBUBAJEHTH IPYyI OPYILyY

Mo>xHO y3HaTb NyCTOe NN St ring 3Ha4YeHne, Yepes ero Boolean
CBOWCTBO isEmpty:

if emptyString.isEmpty {
println ("Nothing to see here")
}

// HaneuaraeT "Nothing to see here"
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HN3MEeHYUBOCTh CTPOK

Bbl MOXeTe ykasaTb, MOXET JIM KOHKPETHBIN String OblITh
MOANUL MPOBaH, MyTeM NPUCBOEHUSI €r0 NEPEMEHHON ( B 3TOMY
cry4ae OH MOXeT BbITb MOAMMULMPOBAH), UM NPUCBOEHUS €T0
KOHCTaHTe ( B 9TOM Crly4ae OH He MOXeT ObITb MOANMULMPOBAH):

var variableString = "Horse"
variableString += " and carriage"
// variableString Tenepr "Horse and carriage"

let constantString = "Highlander"
constantString += " and another Highlander"
// B2TO BHIOACT OWMOKY KOMIMJIALUMM: CTPOKOBAad
KOHCTaHTa He MOXeT OHTb MoaAMbMIMpOoBaHa

3ameTKa

OTOT Nnoaxon oTnn4aeTcs oT naMeH4MBocTr cTpok B Objective-C
n Cocoa, rae mMbl Boibpaem mexay AByMs Knaccamu
(NsSstring MNSMutableString), YTOObI yKa3aTb, MOXET SN

CTpOKa ObITb N3MEHeHa.
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CTpoka aAB/igeTcA TUIIOM
3HAYEHUd

un string B Swift aBNsieTcsa Tunom 3HaveHns. Koraa Bbl
co3naéTe HOBOe String 3HAYeHUe, 3TO 3HaYeHMe KonnpyeTcs
Korga oHo nepegaeTcs YHKL UM UM MeToay, UK Korga oHo
npucBanBaeTCcsl KOHCTaHTE UM NepeMeHHon. B kaxxgom cnydae
co3gaeTcs HoBasl KOMUS CYLLECTBYIOLEro String 3HAYEHUs, U
nepegaértcsi NGO NpucBanBaeTCcs HOBas KOMKWS, a HE UCXoA4Hast
Bepcus. Tunbl 3Ha4eHUN onucaxol B rmase CTPyKTypbl 1
nepevncrneHns SBNAITCA TUNaMmn 3Ha4YEHUN.

3ameTKa

OT0 noBeaeHWe oTnnyaeTcs oT NSString B Cocoa. Koraa Bbl
co3paeTe 00bEeKT NSString B Cocoa, u nepefgaete ero pyHKLum
unu metogay, Nnbo nprceanBaeTe NepemMeHHoN, Bbl BCceraa
nepegaeTe NMG0 NpUcBanBaeTe CCbINIKY HA OANH U TOT

Xe NSString. HAKaKoro kKonmpoBaHUs CTPOKM HE MPOUCXOANT,
€Cnu Bbl CreLanbHO He MpocuTe ero.

Mooxoa "konmpoBaTb MO YMOMYaHUK" onsa String B Swift
No3BONsieT ObITb YBEPEHHBLIM B TOM, YTO KOTAa Bbl NepefaeTe
yHKL UM MO0 MeToay St ring 3HAaYeHWEe, TO OYEBUOHO, YTO Bbl
NMeeTe TOYHO TO XKe String 3HAa4YeHMe, HE3aBUCUMO OT TOrO,
OTKyaa oHa npuwna. Bel MoxeTe ObITb yBEPEHDI, YTO CTPOKA,
KoTopas BaM nepefaHa, He 6yaeT moamduunposaHa, ecnm Bbl He
MoandmLumpyeTe ero camu.

KomnunaTtop Swift onTumnanpyeT ncnonb3oBaHMe CTPOK, TaK YTO
dhakTnyeckoe KonMpoBaHUe CTPOK NPOUCXOANT TOMNbKO Toraa,
Koraa OHO AeNCTBUTESNbHO HEOOX0AMMO. JTO 0O3HAYAET, YTO Bbl
BCerga rnory4yaeTe BbICOKYH NPOU3BOAMTENBHOCTb, Npu paboTe
CO CTPOKaMMU, Kak C TUnamm 3Ha4YeHun.
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Pa6oTa ¢ CMMBOJIAaMU

Tun string B Swift npeacrtaensieT cobon konnekuuno

3HAYEeHNN Character B yKazaHHOM nopsagke. Bol moxeTe
NONyYMTb JOCTYMN K OTAENbHbIM 3HAaYeHUS Character B CTPOKE C
NMOMOLLBIO UTEpaLLUM MO 3TON CTPOKE B for-1in LUKME:

for character in "Dog "
println (character)

}

// D
// o
// g
// !
//

Limkn for-in onucaH B rnase LUuknsl for.

Kpome Toro, MOXHO co3gaTb OTOENbHYIO Character KOHCTAHTY

nnn nepemMeHHyto N3 0ogHOCUMMBOJIbHOIO CTPOKOBOIO NiuTepana c
MOMOLLbIO NPUCBOEHUA TUNA Character:

let yenSign: Character = "¥"
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KoHKaTeHal g CTPOK U
CUMBOJIOB

3HayeHusa Tuna String MOryT 6bITb 4OOABNEHbI UK
KOHKaTEHUPOBaHbI C MOMOLLbIO ONepaTopa CNOXeHUs (+):

let stringl = "hello"
let string2 = " there"
var welcome = stringl + string?2

// welcome paBen "hello there"

Bbl MoxeTe 0o6aBMTb 3HaYeHME TUNa String K ApYromy, yxe
CYLLECTBYIOLEMY 3HAYEHUIO String, C NOMOLLBIO
KOMOMHNPOBAHHOIO onepaTopa CNOXeHNS U MPUCBOEHUS (+=):

var instruction = "look over"
instruction += string2
// instruction pasen "look over there"

Bbl MmoxeTe 0o0aBUTb 3Ha4YeHMe Tuna Character K NnepeMeHHon
Tuna string, NICNOJMb3yd METOAString append.

let exclamationMark: Character = "!"
welcome. append (exclamationMark)
// welcome paBeH "hello there!"

3ameTKa

Bkl He MoXeTe p,06aBVITb String WIN Character KYyXe
CYLLECTBYIOLWEN Character, NOTOMY YTO
TUN Character NpeaHasHa4vYeH ToN1bKo And OAMHO4YHOro cMMBona.
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HHTEepnoadanua CTPpoK

UHmepnonayusi cmpok - cnocob co3gaTb HOBOE 3HaYeHne
TMNa String U3 pasHbIX KOHCTAHT, MEPEeMEHHbIX, IMTepanos u
BblpaXXeHWI, BKMOYasa NX 3Ha4YeHNs B CTPOKOBbLIV NUTeparn.
Kaxxablih aneMeHT, KOTOpbIii Bbl BCTaBNAETE B CTPOKOBbIiA
nuTepan, ormKkeH GbITb NOMeLLEH B ABOVHbIE KaBblYKU, U Nepeq
OTKpbIBaOLLIE CKOBKOW [0MKEH CTOATh 3HaK 0bpaTHOro crialua.

let multiplier = 3

let message = "\ (multiplier) times 2.5 is
\ (Double (multiplier) * 2.5)"

// message paBeH "3 times 2.5 is 7.5"

B npumepe Bbile 3Ha4YeHMe multiplier BKIOYEHO B CTPOKY

Kak \ (multiplier).BcBot

ouvepenpb \ (multiplier) 3aMeHSETCA Ha bakTUYECKOe 3HaYeHne
KOHCTaHTblmultiplier, KOr4a BbIMMCIAETCSA MHTEPMNONALUNSA
CTPOKW ANl CO34aHUs KOHEYHOro BapuaHTa.

3HayeHne multiplier - 9TO TaKXe YacTb OOMbLUEro BblpaXXeHUs
B OyayLien cTpoke. OTO BblpaXkeHne BbiCYUTLIBAET

3Ha4yeHne Double (multiplier) * 2.5 U BCTaBNaAeT

pesynbTaTt 7.5 BCTPOKY. B aTOM crnyyae BbipakeHune 3annucaHHoe
BBMAe \ (Double (multiplier) * 2.5) ABNAETCA CTPOKOBbIM
nuTeparom.

3ameTKa

BbipaxxeHue, koTopoe Bbl NULWIMTE BHYTPU CKOOOK B Npeaenax
MHTEePNONMPYEMO CTPOKM, HE MOXET COAEPXKaTb OANHOYHbIE
KaBbIYKK (' ') unn obpaTHbIN craww (\), Tak e Kak U He MOXeT

cofepkaTb CMMBOJT Ha4ana HOBOW CTPOKU (\n) U1 CUMBOI
BO3BpaT KapeTku (\r).
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Tunel KoJIJIeIIUU

B Swift ecTb gBa Tuna koNnekumn Ans xpaHeHns Habopos
3HayeHun - aTo Maccuebl n Cnosapu. MaccuBbl XpaHAT
ynopsi4oYeHHbIn Habop 3HaveHn oguHakoBoro Tuna. Cnosapu
XpaHSIT HeYNopsAA0oYEHHbIN HAabop 3Ha4YeHU 0OAMHAKOBOIO TMNa,
Ha KOTOPbIe MOXHO COCNaTbCs U HAUTWN Yepes YHUKanNbHbIN
naeHTudmkaTop (Takke N3BECTHbIN Kak KINoY).

B Swift, Bceraa NOHATHO Kakue 3Ha4YeHUs U KoY MOXHO
XpPaHUTb B MaccuBax M CrioBapsx. OTO 03HA4YaeT TO Bbl He
MOXXeTe No OLIJI/I6Ke BCTaBUTb 3Ha4eHNE B MaCCUB NI CInoBapb.
OTO TakKe 03HAYaEeT, YTO Bbl MOXeETE ObITb YBEPEHLI B TUMAX
3HAYEeHUN, KOTOPbIE Bbl MONyYMTE N3 MaCCKMBa UM CrioBaps.
Vicnonb3oBaHue SBHO TUNMM3MPOBAHHbBIX KOJTNEKL M B Swift
rapaHTupyeT, 4TO Ball KOA Bcerga NoHMMaeT C KakuMu JaHHbIMU
OH MOXeT paboTaTtb 1 NO3BONSET YCTPAHUTbL HECOOTBETCTBUS
TUMOB Ha PaHHUX CTaausaX paspaboTKu.

3ameTKa

3aberas Brnepepn ckaxeM, 4to Tunbl Maccue n Cnosapb B Swift
peanu3oBaHbl Kak yHMBepcanbHble Konnekuun. bonee
noapo6Hyt nHdopmaL Mo 06 yHMBEpPCanbHbIX TUNAaxu
KOJINEKL MSIX MOXHO MOSy4nThb B rnase "YHuBepcarsnbHble TUMbl".
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N3MEeHYUBOCTh KOJLJIEKIIUN

Korga Bbl co3aaeTe MaccuB UN CroBapb U NpucBanBaeTe ero
nepemMeHoun, To co3gaHHas konnekyusa byget nameHsemon. 310
0O3Ha4yaeT, YTo Bbl MOXETEe U3MEHUTb KOMMNEKL 1o nocrie ero
co3gaHus nytem gobaeneHust, yoaneHusl, Mnm usMeHeHus
3NeMeHTOB 3TOoN konnekuyun. N HaobopoT, Koraa Bel NpUCBOUTE
MacCuB UIK CITIOBapb KOHCTAHTE, TO OH OyAeT HEN3MEHAEMbIM, a
ero pasmep 1 CoaepKMMoe He MOXeET ObITb NU3MEHEHO.

3ameTKa

Xopolueln npakTUKo ABMSETCS Co3naHNe Hen3MeHseMbIX
KONNEeKL Ui BO BCEX CryYasix, KOraa KOMnMeKLno He HY>XXHO MEHSITb.
[enas 310, Mbl N03BONISIEM KOMNUNATOPY Swift onTumMnsnposaTb
NPON3BOANTENBHOCTb HALLNX KOSNEKL M.

MaccuBbI

MaccuBbl XpaHAT MHOMO 3Ha4YeHUN OQNHAKOBOIO TUMa B
ynopsiaoyeHHom cnuncke. OQHO M TO XKe 3Ha4YeHMe B MaccuBe
MOXET NOSIBUTCS HECKONMbKO pas, B pasHbIX MNO3ULIMSIX.

MaccumBbl B Swift ToO4HbI MO NOBOAY TUMOB 3HAaYEHUI KOTOPbIE OHU
MOryT XpaHuTb. OHU pasnuyatoTca oT

KnaccoB NSArray U NSMutableArray U3 Objective-C, koTopble
MOTYT XpaHWTb NtoOble 3HaYEHWSI N He JaloT MHopmMaLunio o
Tunax oGbEKTOB, KOTOPbLIE OHM MOTYT BepHYThL. B Swift, Bceraa
SICHO KaKue TUMbl 3HaYEHUI MOXET XPaHUTb OnpeaerieHHbIN
MaccuB, NMMbo Yepes ABHOE NPUCBOEHME Tuna, NMBo Yepes BbIBOA
TMNOB, NPU YCIOBWM YTO 3HaYeHne He ByaeT Nonb3oBaTENbCKUM
knaccom. Hanpumep, Koraga Bbl co3gaeTe Maccus

M3 Int 3HAYEHWI, Bbl HE CMOXETe BCTaBUTb B 3TOT MaccuB
HUKaKoe 3HaveHue oTnnyHoe oT Int. Maccusbl B Swift ctporo
TUMNU3UPOBaHbI, U BCErAa TOYHbI MO MOBOAY TUMOB KOTOPbLIE OHU
MOTYT XpPaHUTb.
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CoKpawéeHHbIXN CUHTAaKCUC MAcCUBOB

MonHasa dopma 3anucm maccuea B Swift
nUeTCs Array<SomeType>, FA€ SomeType 3TO TUM KOTOPLIN

MOXeT XpaHNUTb MaCCUB.

Bbl MOXeTe Takke HanmcaTb MacCuB B COKpaLLEHHON dhopme
KaK [SomeType].

XoTsa ase hopmbl PYHKLMOHANBbHO NOEHTUYHbI, KpaTkasa dopmMa
ABNSeTCA NPeAnoYTUTENBHON U NCNONb3yeTcs B JaHHOM
pyKkoBOACTBe Mpu obpalleHun K Tuny Mmaccuea.

Jlntepanbl maccuBa

Bbl MmoxeTe MHUUMnanmn3npoeaTb MaccmB C NMOMOLLbIO NuTepana
Maccuea, KOTOprI7I ABINAETCA 6bICprIM cnocobom nucaTb OAHO
WX HECKONbKO 3HAaYEeHUNI Kak H860p 3Ha4yeHuin maccuea.

J'IMTepan MaccuBa NULIEeTCs B BUAE CriMcKa 3HA4YEHNN,
pasneneHHbIX 3anATbiIMU N OKPYXEeHHbIMU MapamMu CkOOOK:

[ BHaueHMe 1, BHauveHue 2, 3BHaueHue 3]

B npuBegeHHOM HMXe NpuMepe co3aaeTcs MaccuB Nof
Ha3BaHUEM shoppinglist OIS XPAHEHUS String 3HAYEHUN

var shoppingList: [String] = ["Eggs", "Milk"]
// shoppinglList OB MHULUMAIMBUPOBAH NOBYMS
HadaJIbHEIMM 3JIEMEHTaMu

MepeMeHHas shoppinglList 00bsABNEHa Kak "MaccuB
N3 String 3HAYEHUIN", KOTOPbIN 3aNMUCbIBAETCA KaKk [String].
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nOCKOJ'Ibe Ans 3TOro MaccmBa ykasaH TUM 3Ha4YeHUda string, eMy
paspeLLeHo XPaHUTb TOMNbKO String 3Ha4YeHUs. 3aech,

MacCCuB shoppingList MHNUMNANN3NPOBAH OABYMSA String
3HaYeHUAMU ("Eggs™ M "Mi1k"), HANUCAHHbLIMW BHYTPUY NuTepana
MaccuBa.

3ameTKa

MaccnB shoppinglList 06bABNEH Kak nepeMeHHasi ( ¢
NMOMOLLBIO var ), @ HE KOHCTaHTa ( C MOMOLBIO 1et ), MOCKOSbKY
MHOrO 31EMEHTOB J06ABMAKTCA B CMMCOK MOKYNOK B NpuMepax
HUXe.

B naHHOM cnyyae nuTepan Maccuea CoaepKUT
ABa String 3HAYEHMUS U 6ONbLUEe HUYero. OTo NoAXoaUT TuNy,

KOTOPbIN Mbl MPUCBOWIN MPU 0GbABNEHNM

nepemMeHHoON shoppingList ( MACCUMB KOTOPbIN MOXET XPaHUTb
TONbKO St ring 3HAYEHMUS), U NOSTOMY NPUCBOEHWE NUTepana
mMaccurBa paspeLleHo kak cnocob

MHMLMann3aumnmn shoppingLi st ABYMS Ha4YanbHbIMU
arneMeHTamu.

bnarogaps BbiBogy TUNOB Swift, Bbl MOXeTe He NucaTb TUN Ans
MaccuBa, KOTOPbIV Bbl MHULMANM3NPYIMTE C MOMOLLBIO NMTepana
MaccuBa, XpaHALLEro 3Ha4YeHmns Toro e Tuna. Bmecto atoro,
MHULManM3auunsa shoppinglList MOXET ObITb 3anncaHa B

COKpaLleHHoMn opme:
var shoppingList = ["Eggs", "Milk"]

MockonbKy BCe 3HAYeHMs BHYTpUW NMTeparna maccuea
oJMHaKoBOro Tuna, Swift MoXeT BbIBECU, YTO [String] ABNAETCSA
npaBUITbHBLIM TUMOM AN NEPEMEHHON shoppingList.
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D,OCTyn n namMeHeHne mMaccumBa

Bbl MoxeTe NonyyYnTb OOCTYN K MaccuBy U UBMEHSATb €ro nmbo
Yepes ero MeTo/bl M CBONCTBA, NMMBO NCNOMb3Ys CUHTAKCUC
cabckpunToB.

UToObl y3HaTb KONMMYECTBO 3IEMEHTOB B MaccuBe, MPOBEPLTE €10
read-only CBOMCTBO count:

println ("The shoppinglist
contains \ (shoppingList.count) items.")
// Hamneuaraer "The shopping list contains 2 items."

Jlornyeckoe cBoncTBO iISEmpty MOXHO MCNONb30BaTh B KaYecTBe
GbIcTporo cnocoba y3HaTb, ABMAETCS Nn
CBOWCTBO count PaBHbIM 0

if shoppinglList.isEmpty {

println ("The shoppinglistisempty.")

} else {

println ("The shoppinglistisnotempty.")
}

// Haneuataer "The shopping list is not empty."

Bbl MmoxeTe 0o0aBUTL HOBLIN 3NIEMEHT B KOHEL, MaccmBa Yepes
BbI30B MeTOoda append:

shoppingList.append ("Flour")
// shoppinglList Temnepb comepXmuT 3 3JIeMeHTa, a Koe-—
KTO mejlaeT OJMHBL

Kpome Toro, 4o6aBUTb MaccMB C OOHUM UM HECKOSNbKNMU

COBMECTUMbIMM 3NIEMEHTAMMN MOXHO C MOMOLLIbIO onepartopa
CNOXEHMWSA N NPUCBOEHUSA (+=):
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shoppingList += ["BakingPowder"]

// shoppingList Tenepb xpaHuUT 4 >3JjeMeHTa
shoppingList += ["ChocolateSpread", "Cheese", "Butter"]
// shoppingList Tenepb XpaHUT 7 DJIEMEHTOB

MOo)XHO M3BMneYb 3Ha4YeHMe 13 MaccKBa C MOMOLLBIO CUHTaKcKca
cabckpunToB, MOMECTMB MHAEKC 3HAYEHWS, KOTOPbIN Bbl XOTUTE
nonyYnTb, BHYTPUY KBaapaTHbIX CKOBOK cpa3sy nocre MMeHu
maccumBa.

var firstItem = shoppingList[0]
// firstItem paBen "Eggs"

3ameTbTe, YTO NEPBLIN 3NIEMEHT B 3TOM MaccuBe MMeeT
nHaekc 0, a He 1. MaccuBbl B Swift Bceraa HaunHatoTes ¢ 0.

Bbl MOXeTe ncnonb3oBaTb CMHTAKCUC cCabCKpuUnToB Ans
N3MEHEHUS CYLLECTBYIOLLEro 3Ha4YeHUs AaHHOIo MHAEeKCa:

shoppingList [0] = "Sixeggs'
// TIepBHM BJIEMEHT B CIMCKe Tenepb paBeH "Six eggs",
a He "Eggs"

Bbl Takke MOXeTe MCNONb30BaTb CUHTAKCUC CabCKpMNTOB ANs
N3MeHeHNsa gmanasoHa 3HayeHui 3a pas, gaxe ecnun Habop
N3MEHSIIOLMX 3HAYEHNN UMEET PasHyHo AfIMHY, NO CPaBHEHUIO C
AnanasoHOM KOTOpbI TpebyeTcst 3aMeHnTb. CriegyoLwmin npumep
3aMeHdeT "Chocolate Spread", "Cheese"

N"Butter" HA "Bananas" WU "Apples":

shoppingList[4...6] = ["Bananas", "Apples"]
// shoppingList Tenepb COIEeXUT 6 DIJIEMEHTOB

114



N

N

3ameTKa

Bbl He MOXeTe Ncnonb30BaTh CUHTAKCUC CabCKPMNTOB Ans
[o6aBneHns HOBOro areMeHTa B KoHeL, Maccusa. Ecnu Bbl
nonpobyeTe NCNONb30BaTh CUHTAKCUC CAbCKPUNTOB ANs
nony4vyeHuna nnn ycCtaHoBKM 3Ha4YeHUA Ana MHAeKea, KOTOprVI
BbIXOOWT 3a CyLLECTBYIOLUME rPaHnLLbl MaccuBa, Bbl MOMyynTe
runtime owmnbky. Tem He MeHee, Bbl MOXXETE NPOBEPUTL
CyLLEeCTBYET M UHAEKC, MPeXae YeM ero UCrnonb3oBaTh, NyTem
CpaBHEHWS ero Co CBOWCTBOM count Maccusa. 3a UCKMIOYEHNEM
Tex criyyaes, Korga count paBeH 0 ( TO eCTb MaccuB MycT),
HanboNbLLIWM 4ONYCTUMBIN MHAEKC B MaccuBe JOSMKeH BbiTh 1,
MOCKOSbKY MacCuBblI MHOAEKCUPYIOTCS C HYNS.

,D,I'IFI BCTaBKK 3NneMeHTa no 3agaHHoOMY MHOEKCY BHYTPb MacCcuBa,
BbI3OBUTE €ro MeTo insert (atIndex:) .

shoppingList.insert ("MapleSyrup", atIndex: 0)
// shoppingList Temnepb COIEpPXUT 7 DIJIEMEHTOB
// "Maple Syrup" Temnepb MNEpBEM B3JIEMEHT CIUCKA

Bbi3BaB 3TOT insert METOA, Mbl BCTABUIN HOBLIV 3N1IEMEHT CO
3Ha4YeHneM "Maple Syrup" BCaMoOe Ha4aro Crincka NoKynok, To
€CTb B 31eMEeHT C MHOEKCOM 0.

AHanorMyHbIM 06pa3oM MOXHO YAANUTb 3NIEMEHT U3 MaccuBa ¢
MOMOLLbI0 MeTofa removeAtIndex. ATOT MeToq yaanseT
3MEeMEHT C yKa3aHHbIM MHOEeKCOM W BO3BpallaeT yaanéHHbIi
3MNEeMEHT (XOTS Bbl MOXeTe UrHopMpoBaTb BO3BpaLlaeMoe
3Ha4YeHne ecrnim OHO BaM He HYXHO):

let mapleSyrup = shoppinglist.removeAtIndex (0)

// BJeMeHT KOTOpHM muMes1 mHiekc 0 ObBUI yIajieH

// shoppingList Temnepb COINEPXUT 6 SJIEMEHTOB, M HET
Maple Syrup

// KoHCTaHTa mapleSyrup Tenepb paBHA yIOaJIEHHOM
crpoke "Maple Syrup"
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JTiobble npobenbl BHYTpY MaccuBa 3aKkpbiBatOTCA Koraa
yaansieTcsl SNeMeHT, U MO3TOMY 3HayYeHMe C MHAEKCOM 0 ONsiTh
paBHO "Six eggs":

firstItem = shoppingList[0]
// firstItem Tenepr paBeH "Six eggs"

Ecnu Bbl X0TWTe yaanuTb NoCneaHnn aneMeHT N3 maccuea, To
MOXHO MCMNONb30BaTb METO removelast

BMECTO removeAtIndex, YTOObI n3bexaTb HEOOXOOMMOCTU
3anpoca CBOMCTBa count ANA MaccuBa. Takke Kak U
MeTOﬂremoveAtIndex,removeLastBO3Bpau@eTyﬂaﬂeHHHﬁ
3NEMEHT:

let apples = shoppinglList.removelLast ()

// ToCJHemHuM 3JIeMeHT Maccuba OBl ymaJieH

// shoppingList Tenepb COmepXuT 5 BDJIEMEHTOB, ¥ HET
46JI0K

// KOHCTaHTa apples Tenepb paBHAa YIAaJIEHHOM CTpPOKeEe
"Apples"

Utepauma no maccuBy

Bbl MOXeTe BbINOMHUTbL UTEpPaLIMIO N0 BCeMY HAabopy 3HaYeHMi
BHYTPU MaccuBa C MOMOLLBIO LKA for—in :

for item in shoppingList {
println (item)

}

// Six eggs

// Milk

// Flour

// Baking Powder

// Bananas
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Ecnun Bam HyXeH LeNnoYnCreHHbIN MHOEKC KaXaoro 3HauYeHnst Tak
e Kak U caMmoe 3HayeHue, UCMorb3yTe BMECTO 3TOro
rno6anbHyto PyHKLMIO enumerate AN UTEpaLMM MO MaCCUBY.
DYHKUNS enumerate BO3BPALLAET KOPTEX ANS KAXO0ro
aneMeHTa Maccusa, cobpaB BMECTE UHIEKC U 3HaYeHue ans
3TOro anemMeHTa. Bbl MOXeTe pasnoXuTb KOPTEX BO BPEMEHHbIE
KOHCTaHTbI UMW NepeMeHHbIe B paMKax UTepawuu:

for (index, wvalue) in enumerate (shoppingList) {
println ("ltem \ (index + 1): \ (value)")
}

// Item 1: Six eggs

// Item 2: Milk

// Item 3: Flour

// Item 4: Baking Powder
// Item 5: Bananas

Urobbl nonyunTb NogpobHyo MHopMaLmMo NPO UMKN for—in,
cmoTpuTe rnasy "Lmknbl For".

Co3gaHue u MHMUManNM3auusi MmaccumBa

Bbl MOXeTe co3gaTtb NycTon MaccuB onpeaeneHHoro Tuna ( 6es
MPUCBOEHMSA KaKoro-nmbo HayanbHOro 3Ha4eHns ) UCNonb3ys
CUMHTaKCUC UHMLManusartopa:

var somelnts = [Int] ()
println ("somelntsisoftype [Int]
with \ (someInts.count) items.")

// naneuartaet "someInts is of type [Int] with O
items."

SaMeTbTe,HTOTMHHepeMeHHOﬂSOWB"ﬂSBHBeﬂeHKaK[Int]

MOCKOSbKY eMy MpUCBanBaeTCcAa pesynbtaT
MHULUManu3aTopa [Int].
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C Opyrowm CTOPOHbI, €CIK MO KOHTEKCTY MOXHO MOMY4YnTb
NMHOPMAaLMIO O TUNE, HaNpPUMep eCriv 3TO apryMeHT (PyHKL MK,
nmbo TUNN3MpoBaHHasi NepPEMEHHAast U KOHCTaHTAa, Bbl MOXETe
co3gaTb MNYCTON MacCMB C NOMOLLBIO MYCTOro NiTepana Maccuea,
KOTOPbIV MMLIETCS Kak [] (napa nycTbiX KBagpaTHbIX CKOBOK):

someInts.append (3)

// somelnts Tenepb comepXxuT 1 3HaUeHMe Twumna Int
somelInts = []

// somelnts Tenepb NyCcTOM MACCHB, HO I[I0-IpPEXHEMY
ocraeTcsa TunoM [Int]

Tun Array B Swift nmeeT Takke nHMLManusaTop 4na co3gaHns
MaccuBa onpegeneHHoro paamepa, co BCeMun 3Ha4eHNAMun
YyCTaHOBMEHHbLIMM B YKa3aHHOE 3Ha4YeHMe No yMmonyaHuio. Bbl
nepegaeTte 3TOMY MHULNANM3aToOpy KONMYECTBO 3NIEMEHTOB A5
nob6aBneHnsa B HOBbIN MaccuB ( MapamMeTp count ) U 3HAYEHKUE Mo
YMOIYaHu1I0 onpeaeneHHoro Tuna (napameTp repeatedvalue ):

var threeDoubles =

[Double] (count: 3, repeatedvValue: 0.0)

// threeDoubles mmeer Tun [Double], m paBen [0.0,
0.0, 0.0]

Bbl MOXeTe co3gaTb HOBbI MAaccuB MyTEM CIIOXEHUS BMeCTe
ABYX CYyLLECTBYHLIMX MAacCMBOB COOTBETCTBYHOLLEro Tuna,
ncnonb3ys onepatop crioxeHus ( +). Tun HOBOro maccusa

BbiBEAEH N3 TUNa OBYX MAaCcCNBOB, KOTOpPbIE Bbl CITOXUIT BMECTE!

var anotherThreeDoubles =

[Double] (count: 3, repeatedValue: 2.5)

// anotherThreeDoubles BrBemexn Twun [Double], u
paeen [2.5, 2.5, 2.5]

var sixDoubles = threeDoubles + anotherThreeDoubles
// sixDoubles BmBemen Tumn [Double], m pasen [0.0,
0.0, 0.0, 2.5, 2.5, 2.5]
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MHOXecCcTBa

MHoxecmeo xpaHUT pasnuyHble 3Ha4YeHNs OAHOro TUNa B Buae
KONnekumn B HeynopsigoveHHom dpopme. Bbl moxeTe
MCMNomMb30BaTh MHOXECTBA Kak anbTepHaTuBbl MaccuBy, Koraa
NOPSIAOK ANst BaC 3HAYEHWsI HE UMEET UMW KOraa BaM HyXHbI
ObITb YBEPEHHbIM B TOM, YTO 3HaYEHUSI BHYTPU KOMNEKL MU He
noBTOpPSAIOTCS.

3ameTKa
Twun Swift set cBsaA3aH ¢ knaccom Foundation NSSet.

Xew 3HavyeHusa gns tuna Set

Tun AOOJDKeH ObITb xewupyemMmbiM OnNd TOro, YyTOObI MOT XPaHUTbCA
B MHOXeCTBe, TakKum o6pa30M TN OOJKEeH NpeaoCcTaBnATb
BO3MOXHOCTb AOJ14 BblHUCINEHUNA COOCTBEHHOro 3HaYeHUs xewa.
Twun 3HayeHUa xewa Int OOJ1KEeH ObITb ana Bcex o0beKkToB
OONHAKOBbIM, YTOObI MOXHO ObINO NnpoBeCTU CpaBHEHNE YTO
eClMn a == b, TOWUN a.hashValue == b.hashValue.

Bce 6a3oBbie TMnbl Swift (Int, String, Double, Bool) ABNSATCA
XelmpyembIMU TUMaMu NO YMOMYaHUIO U MOTYT BbITb
MCMosnb30BaHbl B KAYECTBE TUMOB 3HAYEHNN MHOXECTBa NN B
KayecTBe TUMOB KroYyen crosaps. 3Ha4yeHUs YrneHoB
nepeuyncneHmns 6e3 kakmx-nnmbo CcBA3aHHbIX 3HaYEeHUI (YTO
onucaHo B rnaee "lMepeuncnenuna ") Tak xe ABNSATCA
XempyeMbIMm MO YMOSTHaHMIo.

3ameTKa

Bbl MOXeTe ncnonb3oBaTth Ball COOCTBEHHbIV TUM B KAYECTBE
TuMna 3Ha4YeHUs1 MHOXXECTBAa UK TUNa KnoYa crioBapsi, NoAnucas
€ro noj NpPoTOKON Hashable U3 cTaHgapTHOM 6MONMoTekn Swift.
Twunbl, KOTOPbIE MOANMCAHbI MOA NPOTOKOM Hashable AOMKHbI
obecneunBaTb gettable cBOMCTBO hashvalue. 3HAYEHNE, KOTOPOE
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BO3BpaLlaeT hashValue He 06A3aTerNbHO A0MKHO UMETb OAHO U

TO XXe 3Ha4YeHUE NP BbINONIHEHUN OAHOM U TOW XXe NporpaMmmsbl
U pasHbIX MporpamMm.

Tak Kak NPOTOKON Hashable NOANMCaH NOA NPOTOKON Equatable,
TO NoAnncaHHble NoAg Hero TUMnbl TakK XXe OOJDKHbI NpenoCTaBlATb
peanvsaLuio oneparopa paBeHcTBa ==. [IpOTOKONE

quatable TpebyeT Nobyto peanusaynio onepatopa paBeHCTBa
ONs peanusal M BO3MOXHOCTU cpaBHeHUs1. Takum obpasom,
peanunsauna onepatopa == A0JKHa yaOBNeTBOPATb CleyoLWnm
TpEeM yCroBunAM, O5A BCEX TpeEX 3Ha4YeHun a, b, c.

a == a (PednekcnBHOCTb)
a == b, 3HauwT b == a (CummeTpusn)
b == a && b == ¢, 3Ha4wT a == c (TPaH3UTUBHOCTD)

[ns 6onee nogpobHom nHdopmaLum YiTanTe rnasy
"[poToKonbI".

CuHTaKCUC TUna MHOXecTBa

Tun mHoXecTBa Swift 3anucbiBaeTcsa Kak Set<T>, T ABNSAETCA

TUNOM, KOTOPbIN XPaHUTbLCS B MHOXeCTBe. B oTnnuum ot
MacC/BOB MHOXECTBa He MMEIOT COKpaLLEeHHOM hOPMbl 3anuncu.

Co3gaHue n MHMumManmnasauus nycrtoro
MHOXecCTBa

Bbl MOXeTe co3ngathb NyCcTO€ MHOXEeCTBO KOHKPEeTHOIro Tuna,
MCNoJib3ysa CUHTaKCUC MHULUnanmn3artopa:

var letters = Set<Character>()

print ("letters mmeer Tun Set<Character> c
\ (letters.count) »snemeHTamm.")

// Hamneuatraer "letters mmeeT TUI
Set<Character> ¢ 0 sjaemeHToB."

120


http://swiftbook.ru/doc/protocols

3ameTKa

Tun nepemeHHon letters BblBeAEH U3 TUMa UHULIMaANN3aTopa
KaK Set<Character>.

AnbTepHaTUBHO, ECINM KOHTEKCT NpeaocTaBnseT MHopMaLuio o
TUMNe, HanpuUMep Kak apryMeHT pyHKL UM UINK MPOCTO SBHOE
yKasaHue Tuna nepeMeHHoM U KOHCTaHTbI, TO Bbl MOXeTe
co3faTb NYCTOE MHOXECTBO MpK NoMoLLM NYCTOro nuTepana
maccuBa:

letters.insert ("a")

// letters now contains 1 value of type
Character

letters = []

// letters Temnepb 4BJISETCS IYyCTHM MHOXECTBOM,
HO BcCce eme mMmeeT Tun Set<Character>

Co3faHue MHoOXecTBa NMpu NomoLyv nurepana
MaccuBa

Bbl Tak ke moxeTe MHNUMann3npoBaTb MHOXXECTBO NP MOMOLLUN
nnTepana maccusaa, 4YTOObI MCNONb30BaThL Ero B KAYECTBE
COKan.LeHHOVI 3anncum HECKOJTIbKMX 311EMEHTOB B Ka4ecCTBe
Konnekuunmn MHOXecCTBa.

Mprmep HUXe co3gaeT MHOXECTBO favoriteGenres ANs
XpaHeHusa string.

var favoriteGenres: Set<String> = ["Rock",
"Classical™, "Hip hop"]

// favoriteGenres ObUI MHULUMAIM3UPOBAH IIPU
IOMOIIM TPEeX HAYAJILHBEIX BJIEMEHTOB
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MepeMeHHas favoriteGenres 0ObsABNEHA KAK MHOXECTBO
3Ha4YeHUN TUNa String, KOTOPbLIN 3aNNCbIBaeTCs

KaK Set<String>. TaKKak 3TO MHOXECTBO UMEET ONpeaesieHHbIN
TWN String, TO 3TOMY MHOXECTBY MO3BOJSIEHO XPAHUTb TONIbKO
3HaYeHUs TMNa string. NMNO3TOMY 34€Cb Mbl UHMLLMANN3NPYEM
favoriteGenres TPEMSA 3HAYEHUSAMN TUMNA St ring, 3aNUCAHHBIMA
B BUAe nuTeparna maccuea.

3ameTKa

MHOXeCTBO favoriteGenres OObSABMNEH Kak NepeMeHHas
(krroYeBOE CMOBO var), HO HE KOHCTaHTa (KNoYeBOE CIOBO let),
Tak kak Mbl 00aBNsieM 1 yaansiem afieMeHTbl B MPUMEPE HUXKE.

Tak Kak TUn MHOXeCTBa He MOXET ObITb BbIBEAEH TOJbKO U3
nnTepana, To ero Tun goJnkKeH ObITb YKa3aH ABHO. OpHako us-3a
BblBOAA TuNa B Swift Bbl HE AOIMKHBI MMCaTb TUM MHOXECTBA,
€CInn Bbl MHMLU ManNnM3npyeTe ero npun nomMmoLun nntepana maccmea,
KOTOprﬁ coaepXnT anemMeHTbl 0OAHOro Tuna. BmecTo aToro
MHULMaNM3aumns favoriteGenres MOXeT ObITb 3anucaHamu B

6onee KopoTkon dopme:

var favoriteGenres: Set = ["Rock",
"Classical"™, "Hip hop"]

Tak Kak Bce arneMeHThbl nnTeparna maccunea ogHOro Tuna, To Swift
MOXEeT BbIBECTU, YTO Set<String>ABNAETCHA KOPPEKTHbIM TUMOM

ONA NepeMeHHON favoriteGenres.
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D,OCTyn n naMeHeHne MHoOXecTBa

MonyunTb AOCTYN U MOAMULMPOBATbL MHOXECTBA MOXHO Yepes
CBOWCTBA N MeTOabl.

D,J'IFl TOrO, YTOObI BbIAICHUTb KOMMYECTBO 3NIEMEHTOB B MHOXXECTBE
BaM HY>XHO MCMNONb30BaTh CBOMCTBO count:

print ("VY mena ectb \ (favoriteGenres.count)
JIIOOMMEBIX MY 3BKAaJIbHEIX XaHpa.'")

// prints "Y meHs ecTb 3 JHOOUMBIX MY 3BIKAJIbHBIX
xaHpa."

WMcnonb3yiTe ByneBo CBOWCTBO isEmpty BKayecTse

COKpaLLEHHOW NPOBEPKN HANMNYNS ANIEMEHTOB BO MHOXECTBE 1IN
APYTIMU CNIOBaMU PaBHO NN CBOMCTBO count O:

if favoriteGenres.isEmpty {

print ("MHe BCe paBHO Kakas My3blKa MIpaerT.
A He npuoupuus.")
} else {

print ("Y MeHs eCTb CBOM MYy3HIKaJIbHEBE
npennoureHmusa. ")
}
// prints "Y MeHS eCTb CBOM MyS3BIKAJIbHHE
npennoureHyd. "

Bbl moxeTe ,D,O6aBI/1Tb HOBBbIV ANIEMEHT BO MHOXXeCTBO, NCMNOJ1b3y4
MeTo[ insert ( :):

favoriteGenres.insert ("Jazz")
// memnepr B favoriteGenres Haxomurcsa 4
3JIeMeHTa
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Bbl Tak ke moxeTe yoanntb aNeMeHT U3 MHOXeCTBa, UCNOoJ1b3yA
MeTOo[ remove ( :), KOTOPBM yHOajideT BJIEMEeHT, KOTOPHM’
ABJIAETCHA UJIEHOM MHOXECTBa U BO3BpallaeT yHOaJIEHHOE
sHaueHre uau nil, €CAW yAansemoro sfnemeHTa HeT. Tak e Bce
06BbEKTbI MHOXeCTBA MoryT ObITb yoaneHbl eJMHOBPEMEHHO Mpu

nomMoLwm metoga removeAll ().

if let removedGenre =
favoriteGenres.remove ("Rock") {

print ("\ (removedGenre)? C meHs xBaTuT.")
} else {

print ("MeHsa 3TO He CUJIBHO 3adboTuT.")
}

// prints "Rock? C mens xBaTur."

Mo>xHo npoBepuUTb Hannyne onpeneneHHoro anemMeHTa Bo
MHOXeCTBe, UCMONb3yd MeTod contains ( :):

if favoriteGenres.contains ("Funk") {

print ("O! IIa g BcTan C mpaBUJIbHOM HOTHU!")
} else {

print ("CmymkoMm mMHOTO Funk'a TyT.")

}

// prints "Cnmmkom mHOTO Funk'a TyT."
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MTepaLI,MFI no MHOXeCTBY

Bkl moxeTe coBeplwaTtb ntepauunm no MHOXeCTBY Npu noMoLun
UuKna for-in.

for genre in favoriteGenres {
print ("\ (genre) ")

}

// Classical

// Jazz

// Hip hop

[na 6onee nogpobHOM MHGOPMALLUK NO LUKNY for-in YMTanTe B

rnase "Uuknbl For".

MHoxxecTBa B Swift He nMmetroT onpegeneHHoro nopsigka. [Ans
TOro, YTo6bl NPOBECTU UTEPAL N0 NO MHOXECTBY B ONpPeAesieHHOM
nopsiake Bam HY>KHO MCMONb30BaTb PYHKUUIO sort (), KOTopas
BO3BpaLLaeT BaM KOSMMNEKL MO onpeaeneHHomn
nocrnegoBaTenbHOCTU.

for genre in favoriteGenres.sort () {
print ("\ (genre) ")

}

// Classical

// Hip hop

// Jazz
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http://swiftbook.ru/doc/control-flow/for-loops

BbinonHeHne onepauun Set

Bbl MmoXeTe o4eHb 3hdeKTUBHO UCMOMb30BaTh 0a30BbIe
onepauun MHOXeCTBa, Hanpumep, KOMOUHMPOBaHWE ABYX
MHOXeCTB, onpegeneHne o0Wmx 3Ha4YeHUN ABYX MHOXECTB,
onpeaenaTb coaepaTt i MHOXECTBa HECKOSIbKO, BCE UITN HU
OAHOro OAMHAKOBbIX 3HAYEHMUSI.

Bba3oBble onepauum set

MHH}OCTpaLI,I/II/I BHU3Y |/|306pa>|<aroT ABa MHOXeCTBa a MW b B
pe3ynbtate npuMeHeHua pas3fnimn4HbIX MeToO0B.

08
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a.intersects(b) a.exclusiveOr(b

/A\/Vi
¥V Q4

a.union(b) a.subtract(b)

an 4

| b

@

MCI'IOJ'Ib3yI7ITe MeTOo[ intersect (_:) ANA CO30aHUSA HOBOrO
MHOECTBa M3 00LMX 3HaYEHNI OBYyX BXOOHbIX MHOXECTB.
|/|CI'IOJ'Ib3yIZTe MeToO exclusiveOr (_:) ANA CO3O4aHNA HOBOro

MHOXECTBa N3 3Ha4YEHUN, KOTOpPbl€ HE MOBTOPAKOTCA B ABYX
BXOOHbIX MHOXECTB.

Mcnonb3ynte MmeTog union ( :) ANA CO30AHUSA HOBOro
MHOXeCTBa COCTOSILLEro N3 BCexX 3Ha4YeHum o6omx MHOXECTB.
Wcnonb3ynTe meTof subtract ( :) ANSA CO3AAHMSA MHOXECTBa

CO 3Ha4YeHUAMU UCKITIYNTESTIbHO NpUHagneXxXalnx ToJibKoO OgHOMY
M3 MHOXECTB.

127



let oddDigits:
let evenDigits:

Set = [1, 3, 5, 7, 9]
Set = [0, 2, 4, 6, 8]
let singleDigitPrimeNumbers: Set = [2, 3, 5,

7]

oddDigits.

// 10, 1,

oddDigits.

/7T

oddDigits.

rt ()

// [1, 9]

oddDigits.

.sort ()

/1L, 2,

union (evenDigits) .sort ()
2, 3, 4, 5, 6, 7, 8, 9]
intersect (evenDigits) .sort ()

subtract(singleDigitPrimeNumbers) .so

exclusiveOr (singleDigitPrimeNumbers)

9]

|33aV"WOCHBH3E)M[JaENEHCTTH)hM1OM«BCTB

MnniocTpaumsa Huxke oTobpaxkaeT TpU MHOXECTBa a, b U c.
MHOXECTBO a ABMSETCS HAAMHOXECTBOM MHOXECTBa b, Tak Kak
COOEPXUT BCE €ro aN1eMeHTbl, COOTBETCTBEHHO

MHOXECTBO b ABNSAETCSA NOAMHOXECTBOM MHOXECTBA a, ONATb
TaKu NOTOMY, YTO BCE €ro 3/IeEMEHTbI HAXOAATCA B a.

MHOXecCTBa b U c Ha3blBalOTCs pa3desieHHbIMU, TaK KaK Yy HUX HET

OOLUMX BNTIEMEHTOB.
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10BJ;

Mcnonb3yiiTe onepaTtop paBeHCTBa (==) Angd onpegeneHus Bce
nn 3Ha4YeHMs ABYX MHOXECTB OAMHAaKOBbI.

Mcnonbayite MeTo isSubsetOf () AN onpeaeneHns
ABNSETCS M MHOXECTBO NOAMHOXECTBOM APYroro MHOXeCTBa.
Wcnonb3ynTe MeTod isSupersetOf (_:) ANS onpeAeneHus

ABNAETCA MHOXeCTBO HagMHOXeCTBOM Apyroro MHOXecCTtBa.
Ucnonbayite
MeToAdbl isStrictSubsetOf( :) UNN isStrictSupersetOf( :)

ana onpepeneHna aBndaeTca i MHOXXeCTBO NOAMHOXXECTBOM U
HagMHOXECTBOM, HO HE paBHbIM YKa3aHHOMY MHOXECTBY.
Wcnonb3yite MeTof isDisjointWith( :) ANA onpeaeneHus

HanMuns OGLLUMX 3HAYEHUI B IBYX MHOXECTBaX.
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let houseAnimals: Set = ["™ ", " "]
let farmAnimals: Set

\AJ n ]
let cityAnimals: Set

—

—
[a—

houseAnimals.isSubsetOf (farmAnimals)

// true

farmAnimals.isSupersetOf (houseAnimals)
// true

farmAnimals.isDisjointWith (cityAnimals)
// true

CioBapu

CnoBapb npeactaBnsaeT coO0M KOHTEAHED, KOTOPbIA XPaHUT
HEeCKOIbKO 3Ha4YeHUI 0gHOro 1 TOro Xe Tuna. Kaxkgoe 3HavyeHune
CBA3aHO C YHUKaNbHbIM KIOYOM, KOTOPbIV BbICTYNaeT B KA4ecTBe
naeHTugmMKaTopa aToro 3Ha4eHns BHyTpu criosaps. B otnuume ot
3MIEMEHTOB B MacCuBe, 3NIEMEHThLI B ClIOBape He UMET
onpegeneHHoro nopsaaka. cnonb3ynTe cnoeapb, korga sBam
HY)XHO MCKaTb 3HAYEHUS Ha OCHOBE X UaeHTUMKaTopa, Tak xe
KakK B peafibHOM MMpe CroBapb UCMOMb3yeTCcs Angd novcka
onpegeneHnsi KOHKPETHOro CnoBa.

3ameTKa

Cnosapu B Swift KOHKPETHbI MO OTHOLLEHMIO K TUMAM KrtoYen n
3HAYEeHUN KOTOPbIE OHN MOTYT XpPaHUTb. OHK OTNMYalTCH OT
KNaccoB NSDictionary M NSMutableDictionary ud Objective-C,
KOTOpbI€ MOTyT UCMOMb30BaTh N0GON 06BHLEKT B KAYECTBE KIoYen
N 3HaYeHU, N He NPeaOCTaBNAT HUKAKOW MHGOpMaL, M O
XapakTepe aToro o6bekta. B Swift, Bceraa noHATHO Kakme Tunbl
KrnoYen 1 3Ha4eHUN MOXeT XpaHUTb onpeaeneHHon crioBapsb,
nnbo Yepes siBHOe 06bsABNEHME TUMNA, MO0 Yepes BbIBOA TUMOB.
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COKpaLI.I,eHH bIl CUHTaKcuUC crioBaps

B Swift TMn cnoeaps B nonHon dopmMe nuieTcs

Kak Dictionary<Key, Value>, (A€ Key 9TO TUM 3HAYEHUS
KOTOPbIN MCMOMb3YyeTCA Kak KoY crioBaps, a Value 3TO TUMN
3HAYEHNA KOTOPbIN CIIOBapb MOXET XpPaHUTb ANS 3TUX KIHOYEN.

Bbl MoXeTe Takke HanncaTb CnoBapb B COKpalleHHoW hopme
Kak [Key: Value].XoTa Ase bopMbl PyHKLMOHAMNBHO
NMOEHTUYHbI, KpaTkasa hopma sBnseTCca NpeanoyTUTENbHOM
ncrnonb3yeTcsl B JAHHOM PYKOBOACTBE Npu obpalleHnn K Tuny
cnoeapsi.

Jlntepanbl cnoBaps

Bbl MOXeTe MHULManU3npoBaTh CrioBapb C NOMOLLLIO NMTepana
CrnoBapsi, KOTOPbI UMEET CXOXWUI CUHTAKCUC C MMTeparnom
MaccuBa, pacCMOTPEHHOro paHee. JluTepan croBaps 3T0 KpaT Kl
cnocob HanucaTb OAHY UMK HECKOSbKO Nap Kro4-3HadveHune B
BUAE KOMMeKL Uil CrioBaps.

Mapa kntoY-3Ha4YeHne aBnIAeTcs KOMOUHaLMEN Knto4da K
3Ha4yeHud. B nutepane cnosaps, KoY 1 3Ha4YEeHWE B KaXXaon
nape Krno4-3Ha4yeHne pasgeneHo ggoeToumemM. MNapbl Knou-
3HaYeHne HanucaHbl Kak CrMCOK, pasgefieHHbI 3anaTbiM1 U
OKPY>XEHHbIV Napou KBagpaTHbIX CKOOOK:

[kjou 1 : BHaueHue 1, KJIOY 2 : 23BHaueHUe 2,

KJiou 3 : BHaueHue 3]

B npumepe Hnxe co3naeTcs croBapb, KOTOPbIA XPaHUT UMeHa
MeXayHapoaHbIX asponopToB. B 3ToM crioBape krnoum SBnsioTCs
TPex0yKBEHHbIM KOAOM MeXAyHapOoAHOW accol uau um
BO3OYLUHOrO TpaHCMnopTa, a 3Ha4YeHUs - Ha3BaHMSA adpPONOPTOB:
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var airports: [String: String] = ["YYZ": "Toronto
Pearson", "DUB": "Dublin"]

CnoBapb airports 0OObABAEH CTUNOM [String: String], YTO
O3Ha4aeT "crnosapb Kr4YM KOTOPOro MMEKT TUMN String U
3HAYEHUNS KOTOPOro TaKKe MMEKT TUN String”.

3ameTKa

CnoBapb airports 06bABNEH Kak NnepeMeHHasi ( ¢

MOMOLLBIO var ), @ HE KOHCTaHTa ( C MOMOLBIO let ), MOCKOMNbKY
MHOr0 a3ponopToB OyaeT A00aBNATHLCA K COBAPHO B NpMMepax
HUXe.

CnoBapb airports MHALMANM3NPOBaH C MOMOLLbIO NUTepana
crosapsi, coepxallero ABe napbl knoy-3HaveHue. MNepsas napa
MMEEeT KoY "YYZ" U 3HAaYeHne "Toronto Pearson™.BTopas
napa MMeeT KoY "DUB" U 3Ha4YeHne "Dublin".

OTOT crnoBapb COAEPXKUT ABE Napbl String: String. ATOT TUN
KrntoY-3Ha4YeHne NOAXOAMT TUNY KOTOPbIN Mbl NPUCBOUIN
nepeMeHHOoM airports ( CrOBapb CoaepXaLumin

TONbKO String KMKOYN, U TOMBKO St ring 3HAYEHUS), U NOITOMY
NpUCBOEHME NUTEepana cnoBapsi 4ONyCTMMO B kadecTBe cnocoba
WMHML ManM3aumm cnoBaps airports ABYMS Ha4anbHbIM
aneMeHTaMu.

Moao6Ho k MaccuBaMm, Bbl MOXeETe He NcaTb TUM CIoBaps ecnm
Bbl MHULManNM3upyeTe ero ¢ NoMOLLbo NUTeparna croeaps, Yok
KMHOYM 1 3HAYEHUS UMEIOT COOTBETCTBYIOLIME TUMbI.
MHuumanuasaums airports MOXeT ObITb 3anvcaHa B bonee

KpaTKon chopme:
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var airports = ["YYZ": "Toronto
Pearson", "DUB": "Dublin"]

MockonbKy BCe KMOYM B nNUTeparne UMeKT OAMHAKOBbLIA TUM, U
TOYHO TaK e Bce 3HaYeHUsI UMetoT OaMHAaKOBbI TUM, To Swift
MOXET BbIBECTU, UTO [String: String] ABNSETCHA NPaBUNbHLIM

TUNOM ANnA NCNoJib30BaHUA B ClioOBape airports.
Hdoctyn n usameHeHune crioBaps

BblMOMGTeHOquMTbAOCTyHKCHOBapDIAM3MeHﬂTbeH)HM6O
qepe3eﬂ)MeTOﬂbIMCBOﬂCTBa,HM6OMCHOHb3yHCMHTaKCMC
MHﬂeKCOB.nOﬂOGHOIwaCCMBaM,BbIMOWETey3HaTbKOHMHeCTBO
3NNeMEHTOB B ClioBape 4yepes ero read-only CBOWCTBO count:

println ("The airports dictionary

contains \ (airports.count) items.")

// naneuartaetr "The airports dictionary contains 2
items."

Jlornyeckoe CBOMCTBO i sEmpty MOXHO UCNOMb30BaTh B KAYECTBE

ObicTporo cnocoba y3HaTb, ABASIETCSA N CBOMCTBO count
paBHbIM 0:

if airports.isEmpty {

println ("The airports dictionary is empty.")

} else {

println ("The airports dictionary is not empty.")
}

// HaneuaraeT "The airports dictionary is not
empty."

Bbl MmoXxeTe 0o0aBUTL HOBLIW 3NIEMEHT B CrI0OBapb C NOMOLLbIO
CUHTaKcmca MHAEKCOB. Mcnonb3ynTe HOBbIN KoY
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COOTBETCTBYHOLUEro Tmna B Ka4ectee NMHOEKCa, a 3aTeM
I'IpVICBOVITG HOBO€ 3Ha4YeHne CoOOTBETCTBYHOLLEINO TUNAa:

airports["LHR"] = "London"
// crnoBapb ailrports Tenepb COIEPXMT 3 B3JIeMEeHTa

Bbl Takke MOXeTe MCNOoMb30BaTb CUHTAKCUC MHOEKCOB A1
M3MEeHEeHNA 3Ha4eHNA CBA3aHHOIO C onpenefieHHbIM KIto4oMm:

airports ["LHR"] = "London Heathrow"
// BHaueHume nusa "LHR" nomMeHasock Ha "London
Heathrow"

B kauecTtBe anbTepHaTuBbl UHOEKCAM, MOXHO UCMNOJIb30BaTb
MGTOﬂCﬂOBapﬂupdateValue(forKeyﬂ,HTOﬁHyCTaHOBMTbMﬂM
0BHOBUTbL 3Ha4YeHUEe Ona onpegerieHHoro Kr4ya. |_|OD,06HO
npuMepam C UHOEKCaMU BBEPXY,

MeTo[ updateValue (forKey:) YCTaHaBNMMBaeT 3Ha4YeHMe A4
KIto4a ecliin OHO He CylleCTByeT, Uinn obHoBnsIET 3Ha4yeHune, ecnm
OTOT KIKOY yXKe CylleCTByeT. OLI,HaKO, B OoTnn4ymne ot NHOEKCOB,
MeTo updateValue (forKey:) BO3BpallaeT CTapoe 3Ha4YeHne
nocre BbliNONHeHNs 06HOBNEHNS. 3TO NO3BOMSAET BaM npoBepunTb
COCTOSI/10Cb S OGHOBNEHNE UM HET.

MeTOAupdateValue(forKey:)BO3Bpau@eT0nuMOHaﬂbHoe
3Ha4yeHue CoOTBETCTBYOLLEE TUMY 3HAYEHUS croBaps.
Hanpumep, anga cnoeaps, KOTOPbIA XPaHUT String 3HAYEHUS,
MeTOo[ BO3BPaTUT String? TUM, U " ONLMNOHANBHBIA String'.
OT0 onuyMoHanNbLHOE 3Ha4YeHNE COAEPXKUT CTapoe 3Ha4YeHMe Anis
3TOrO K4a, eCriv OHO CyLLIECTBOBAIO 40 OOHOBIEHMS,

nmbo nil ecnm 3Ha4YeHne He CyLLeCTBOBAIIO.
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if let oldValue = airports.updateValue ("Dublin
Airport", forKey: "DUB") {

println ("The old value for DUB was \ (oldValue).")
}

// HaneuatraeT "The old value for DUB was Dublin."

Bbl Tawke MoKeTe UCMOoMb30BaTh CUHTAKCUC UHAEKCOB YTOObI
MOMyYnTb 3HAYEHME U3 CrIoBaps ANsi KOHKPETHOrO Krova.
MockonbKy eCTb BEPOATHOCTb 3anpoCKTb KoY Ans
HECYLLeCTBYIOLLEro 3Ha4YeHNsi, MHOEKC CrioBaps Bo3BpallaeT
onuMoHanbHoe 3Ha4YeHne COOTBETCTBYIOLLEE TUMY 3HAYEHW
cnosaps. Ecnv cnoeapb coaepXuT 3HaYeHme ans 3anpoLleHHoro
Krtova, MHOEKC BO3BpallaeT onuuoHanbHoe 3HavyeHve,
coaepxallee CyLLIECTBYOLLEE 3HaYeHne Ans 3Toro knova. B
NMPOTUBHOM CIy4ae MHOEKC BO3BpallaeT nil:

if let airportName = airports["DUB"] {

println ("The name of the airport is \ (airportName).")
} else {

println ("That airport is not in the airports
dictionary.")

}

// uaneuaTaeT "The name of the airport is Dublin
Airport."

BblMomeTeMCHOHb3OBaTbCMHTaKCMCMHﬂeKCOBﬂﬂﬂyﬂaHeHMﬂ
napbl KNn4-3Ha4vyeHne U3 crioBapd nytem
MPUCBOEHUA nil 3HAYEHUIO ON1A 3TOrO Kntoya:

airports ["APL"] = "Apple International”

// "Apple International" HecCymeCTBYWOIMIA aspoOHOpPT
oasg APL, Tak 4UuTO yImaJuMM eTo

airports["APL"] = nil

// APL Tenepb Obl ynmajieH u3 cjosapa"
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Kpome Toro, MoXxHo yoannTb napy Knw4-3Ha4vyeHue U3 cnoesap4d C
HOMoumK)MeTOﬂaremoveValueForKey.3TOTMeTOﬂyﬂaﬂﬂeT
napy Kn4-3Ha4vyeHne ecrnim oHa CyLleCTBYyeT 1 3aTeM BO3BpallaeT
3HayeHwue , Nnbo BO3BpallaeT nil eCcriv 3Ha4YeHund He

CyLLEeCTBYeT:

if let removedValue = airports.removeValueForKey ("DUB")
{

println ("The removed airport's name

is \ (removedValue) .")

} else {

println ("The airports dictionary does not contain a
value for DUB.")

}

// HaneuaTaeT "The removed airport's name is Dublin
Airport."

Utepauusa no cnosapto

Bbl MmOXeTe caenaTb nTepayunio no napam Knro4-3Ha4yeHne B
crnoBape ¢ nomoubo for-inyukna. Kaxaooe sHauyeHne B
crioBape BO3BpallaeTCs KaK KOPpTeX (xJou, 3HadeHue),U Bbl
MOXeTe pa3roXnUTb YaCTu KopTeXXa No BpeMeHHbIM KOHCTaHTaM
nnmn nepemMeHHbIM B paMKax ntepauunun:

for (airportCode, airportName) in airports {
println ("\ (airportCode) : \ (airportName) ")

}
// LHR: London Heathrow
// YYZ: Toronto Pearson

UroObl nogpobHee y3HaTb NPO LUK for—1in, CMOTPUTE rMaBy
"Unknbl for"

Bbl Takke MOXeTe NONyYMTb KOMMEKL U0 KMoYen U 3HaYeHUn
cnosapsi Yepe3 obpalleHmne K ero CBOMCTBaM keys U values:
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for airportCode in airports.keys {
println ("Airport code: \ (airportCode) ")

}
// Airport code: LHR
// Airport code: YYZ

for airportName in airports.values {
printin ("Airport name: \ (airportName)™")
}

// RAirport name: London Heathrow
// Airport name: Toronto Pearson

Ecnun BaM HY>XHO MCNONb30BaThb KIOYM UK 3HAYEHMSA CnoBaps
BMecTe C kakum-nnbo API, koTopoe npuHuMaeT 00bekT Array, TO

MOXHO MHULUNannM3npoBaTb HOBBI MaccuB C NMOMOLLBHO
CBOWNCTB keys Mvalues:

let airportCodes = [String] (airports.keys)
// airportCodes Tenepn ["YYZ", "LHR"]

let airportNames = [String] (airports.values)

// airportNames Teneps ["Toronto Pearson", "London
Heathrow"]

3ameTKa

Tun cnoBapb B Swift ABnsieTcst Heynopsoo4YeHHOM KOSEKL EN.
Mopsgok NoMyYeHUs KitoYen, 3Ha4YeHW 1 Nap KoY-3HayvyeHne
npu nTepawmm no CroBapto, He YTOYHAETCS.
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CospaHue nycTtoro crioBaps

Mopno6HO MaccuBam Bbl MOXeTe co3aaTh MyCTOM CroBapb
onpeAeneHHoro TMna ¢ NOMOLLbH CMHTaKcKca MHULManMsaTtopa:

var namesOfintegers = [Int: String] ()

// namesOfIntegers sBjasgeTcs nycTeM [Int: String]
croBapeM

B aTom npumepe co3gaeTcsi NyCcTon crosBapb € TUNOM [Int:
String] Ana XpaHeHnsa yaobHbIX Ans BOCNPUATUS UMEH
YMCNOBbIX 3Ha4YeHui. Ero knoum nmeroT Tmn Int, a 3Ha4YeHus
- String.

Ecnun KOHTEKCT yxxe npefocTasnsieT MHopMaLuio o TUne, Bbl
MOXeTe co3aaTh MyCTON CroBapb C MOMOLLBIO NUTeparna nycToro
croBapsi, KOTOPbIN NULWeTCs Kak | : ] ( ABOETOoYME BHYTPY Napbl

KBagpaTHbIX CKOBOK):

namesOfintegers[16] = "sixteen"

// namesOflIntegers Tenepb COmepXmuT 1 napy KJOU-
SHadeHNMe

namesOfintegers = [:]

// namesOfIntegers Tenepb OMNATH NYyCTOM CJIOBApb C
TunoM [Int: String]

Xew 3Ha4YeHUs ANA TUNOB KNIO4Yen cnoBaps

Tun gOMmKeH ObITb XeLnpyemMbiM, YHTOOLI MOXHO ObINO
ncrnonb3oBaTb €ro Kak TUM Krto4ya crioBaps, TO eCTb TUM JOMKEH
NpeaocTaBUTb BO3MOXHOCTb BbIYMCNATbL XeLl-3Ha4YeHne Ans
camoro cebs. Xell-3HayeHne - 3TO 3Ha4YeHne Tuna Int, KOTopoe
SIBNSIETCA OAMHAKOBLIM ANs1 BCEX OOBEKTOB, KOTOPbLIE MPOBEPSAIOT
paBEeHCTBO, TAKOe, YTO €CIIN a == b, TOW a.hashValue ==
b.hashValue.
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B Swift Bce npocTble Tunbl ( TakMe Kak String, Int, Double,
N Bool) ABMASIOTCA XeLUMPYEMbIMW MO YMOMNYaHUIO, TaK YTO BCE
3TW TUNbI MOTYT BbITb UCNOMb30BaHbI KaK KMo4Yu A58 CnoBaps.
AnemMeHTbl nepeyvncnenunin 6e3 cBsizaHHbIX 3Ha4YeHUn ( kak
onucaHo B rnase "lMepeuncneHuna"), Takke xeLupyemsl nNo
YMOIYaHMIO.

3ameTKa

Bbl MOXeTe ncnonb3oBaTb CBOM COOCTBEHHbIE MOMb30BaTENbCKUE
TUMbI B KAYECTBE TUMOB AJ1s1 KMOYEN croBaps nyTemM NpuBeaeHNUS
NX B COOTBETCTBUE NPOTOKOSNY Hashable N3 CTAH4APTHON
6ubnmoTekn Swift. Trunbl KOTOPbIE COOTBETCTBYIOT

MPOTOKONY Hashab1e AOMKHbI NpegycMaTpmBaTh

gettable Tnt CBOMCTBO C UMEHEM hashValue, U AOIMKHbI
npegycMmaTpuBaTbh peanusauuto onepatopa "paBHo" (==).
3HayveHMe Bo3BpaLlaemMoe OT CBOMCTBA hashValue He
065A3aTenbHO JOMKHO ObITb OAMHAKOBOE NPU pasHbIX 3anyckax
O[HOW N TOW e NporpaMmbl, U Aaxe Npuv 3anyckax pasnmyHbiX
nporpamm.

[nsa nonyyeHus 4ONOMHUTENbHOM MHAOPMaLMN O COOTBETCTBUN
C npoTokonamu, cMoTpuTe rnasy "lNpoTokonbl”.
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lepaBJleHne MNOTOKOM

B Swift ecTb Bce 3HakoMble Ham onepaTopbl ynpaBneHus
noTokom n3 C-nogobHbIx A3bIkoB. K HUM OTHOCATCS:
LUKNbl for U while ANA MHOMOKPATHOIO BbINONHEHMWS 3a4au,

onepaTtopbl i £ U switch ANSA BbIMONMHEHUSA Pa3fNYHbIX BETBMNEHUN

KOoda B 3aBUCUMOCTU OT onpefesieHHbIX yCJ'IOBMI;I, a TakKke Takme
onepaTtopsbl, KaK break N continue AN nepemMeLlleHmns NoToka

BbIMOJIHEHNA B OPYrYIHO TOYKY Ballero Kkoaa.

B gononHeHwue K TpagnuMoHHOMY Unkny for u3 C, Swift
nobaBnsaeT UMK for-in, KOTOPLIA YNPOLLAET UTEepaLmio no
MaccuBaMm, crioBapsiM, AanasoHam, CTPoKam 1 opyrum
nocnegoBaTeNlbHOCTAM.

B Swift onepaTop switch Takke HaMHOro MoLLHee, YeM ero
aHarnor u3 sa3bika C. B Swift He npoucxoanT NpoBanuBaHms K
crneayoLweMy Kency, YTo no3eonsieTt n3bexartb
pacnpocTpaHeHHyo B C owmnbky, CBA3aHHYIO C MPOMYCKOM
onepaTopa break. Kencbl MOryT CONOCTaBNATb pa3nnyHble TUMbI
LWwabnoHoB, BKMo4Yasi CONOCTaBrneHne AManasoHoB, KOPTEXeNn, a
Takke BbINOMHATb NPUBEAEHUE K OnpeaeneHHoMyY Tuny.
CoBnaBluMe 3Ha4YeHUs B Kence onepaTtopa switch MOryT ObiTb
npuBa3aHbl K BpEMEHHOW KOHCTaHTE UM NepemMeHHoNn Ans
NCNonb30BaHNA B TENE Kelca, a CIIoXHbIE YCIOBUS CPaBHEHUS
MOTYT GbITb BbIpaXXeHbl C MOMOLLBLIO whe re AN KAXO0M0 Kenca.
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Lilnknobl For

Swift npegnaraeT gsa B1aa uukna, KOTopble BbIMONHAKT Habop
WHCTPYKL N onpeaeneHHoe KONMYeCcTBO pas:

Lnkn for-in BbINONHAET HAOOP NHCTPYKLUUIA ANs KaXgoro
aneMeHTa gnanasoHa, nocreaoBaTenbHOCTU, KONNEKL U Uin
nporpeccuu.

LMkn for BeINONHAET HAOOP MHCTPYKLMIA 4O TEXNOP, NOKa He
OyaeT BbINONHEHO onpeaeneHHoe ycrnoeue. Kak npaeuno, aTo
AOCTUraeTcs NyTemM MHKPEMEHTMPOBAHUS CHETUMKA B KOHLLE
Kaykgon ntepaumm Lukna.

Uukn For-in

|_|,VIKJ'I for-in ncnonb3dyeTca ana ntepaudnm no Konnekynam

ANEeMEHTOB, TaKnX KakK anana3oHbl YACES, 3aNNleMeHTbl MaccuBa
nnn cMMBOIJ1bl B CTPOKe.

OTOT NpuMep HanevyaTaeT HECKONbKO 3anucen Tabnuupl
YMHOXeHUA Ha 5:

for index in 1...5 {
println("\ (index) times 5 is \(index * 5)")

}

// 1 yMHOXMTBL Ha 5 6ymeT 5
// 2 yMHOXMTBL Ha 5 6ymer 10
// 3 YyMHOXMTBL Ha 5 6ymeT 15
// 4 yMHOXMTBL Ha 5 6ymet 20
// 5 yMHOXMTL Ha 5 O6ymeT 25

Konnekuus anemMeHTOB No KOTOPOW NPOUCXOANT UTepauus,

ABNAETCH 3aKpbITbIM AMaNa3oHOM YMcern oT 140 5 BKNYNTESIbHO,

TaK Kak ucrnonb3yeTcd onepaTop 3akpbITOro AgvanasoHas. . .).
3Ha4veHMe index YCTaHaBMMBAETCS B MEPBOE YMCIO U3
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ananasoHa (1), 1 BblpaXXeHne BHYTPU LMKNa BbINOMHATCA. B
AaHHOM cry4vae, LUK COAEPXUT TONMbKO OAHO BbIpaXeHue,
KOTOpOe nevaTaeT 3anmcb 13 Tabnuu bl YMHOXEHUS Ha NATb ANis
TeKyLlero 3Ha4yeHus index. [ocne TOro kak BblpakeHne
BbIMOJIHEHO, 3Ha4YeHNe index OOHOBNSETCA A0 CneaytoLero
3Ha4YeHns ananasoHa (2), n PyHKUMS print1ln CHOBA
BbI3bIBAaeTCH. ATOT Npouecc byaeT NpoaomKkaTbCs 4o TeXnop,
noka He OygeT AOCTUTHYT KOHeL, AnanasoHa.

B npumepe BbiWwe index ABNAETCA KOHCTAHTOM, 3HAaYEHne
KOTOpOW aBTOMaTUYeCKN YCTaHaBNMBAETCS B Havare Kaxaomn
nTepaunn unkna. Kak TakoByto, ee He Hy>XHO 0bbsBNATbL Nnepep
ncnonb3oBaHneM. Ee o6bsBneHne HesiBHO MPOUCXOANT B

0b6bsBneHnn yukna, 6e3 Heobxo4MMOCTHN UCNONb30BaHMS
3ape3epBMpPOBAHHOIO CNnoBa let.

Ecnn Bam He Hy>XHO Kaxkgoe 3Ha4yeHue U3 gnanasoHa, TO Bbl
MOXeTe UTHOPMPOBATb MX, UCMOSb3Ys CUMBOS NOOYEPKMBAHUSA
BMECTO MMEHU NepeMeHHOMN:

let base = 3

let power = 10

var answer 1

for in 1...power {

answer *= base

}

println ("\ (base) to the power

of \ (power) 1is \ (answer)")

// uaneuaTaeT "3 to the power of 10 is 59049"

B aTom npumMepe BblMMCRSETCSA 3HaYeHUe OQHOro Y1cna
BO3BEAEHHOE B CTEMNEHb APYrMM (B JAaHHOM criyyae 3 B
cTeneHn 10). HayanbHoe 3Ha4eHne 1 (To ecTb 3 B CTeNneHu 0)
YMHOXaeTcs Ha 3 AeCsTb pas, UCMOob3ys 3aKpbIThIA AManasoH
3HAYEHUN, KOTOPbIA Ha4YMHaEeTCs C 1, N 3akaH4YMBaeTcsa 10. B
OAaHHOM cfny4dae HeT HeoBXoANMMOCTM 3HaTb 3HAYEHNS CHETUMKA
BO BpeMS KaXKgoWn MTepauum LLMKIa - OH NPOCTO LOMKEH
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BbINOMHUTbLCSA Heob6XxoauMoe KonmyecTBo pas. CumBeon
noa4épkmsaHma " " (KOTOPbIA UCMONb3yeTCsH BMECTO NepeMeHHOoM
LMKra) UrHopupyeT ee oTAeNbHbIE 3HAaYEHUS N He
npenocTaensieT JOCTYN K TEKYLLEMY 3HAaYEHMIO BO BPEMS KaXKaow
nTepauun Lnkna.

Mo>xHO ncnonb3oBaTb LUKIT for-in BMECTE C MacCMBOM TS
nTepauunn no ero aneMeHTam:

let names = ["Anna", "Alex", "Brian", "Jack"]
for name in names {

println ("Hello, \ (name)!")

}

// Hello, Anna!

// Hello, Alex!

// Hello, Brian!

// Hello, Jack!

Takum >xxe 06pa3oM Bbl MOXETE NPOM3BOANTDL UTEPALLUIO NO
Cnoeapto, YToObl NOMAYYMTb AOCTYN K €r0 Nape Kro4-3Ha4veHune.
Korga npoucxoguT ntepaumsi cnoBaps, KaXablil €ro afieMeHT
BO3BpALLAETCS Kak KOPTEX (xrou, snauenne). Bbl MOXeTE
Pa3noXuTb YneHbl KOPTeXa Ha OTAeNbHble KOHCTaHTbl AN TOro,
YyTOObI MCNOMBL30BaTh UX B TeNe Lukna for-in. 3AeCb Koun
crioBaps pasriaratoTcd B KOHCTAHTY animalName, a ero
SHaueHMd — B KOHCTAHTY legCOUnt .

let numberOflegs =

["spider": 8, M"ant": 6, "cat": 4]

for (animalName, legCount) in numberOfLegs {
println ("\ (animalName)s have \ (legCount) legs")
}

// ants have 6 legs

// cats have 4 legs

// spiders have 8 legs
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UTepaumsa no anemeHTam cnosaps He obsizaTensHo byaeT
NpoMCcXoanThb B TOM e Nnopsigke, B KOTOPOM OHU Bbinn
BCTaBneHbl. Coaepxnmoe crioBapsi Mo CyTu CBOEN He ABNsieTCs
ynopsigoYeHHbIM, MO3TOMY U U3BMEKaeMble U3 HEro 3Ha4YeHUs BO
BpPEMS MTepaLmm Toxe MOryT ObITb He ynopsaoyeHbl. Bonee
nogpobHO 0 MmaccusBax U cnoBapsix CMoTpuTe Brnase Tunbl
Konnekuun.

Nomumo maccmBoB 1 cnoaapeﬂ, Bbl TaKXKe MOXeTe UCMNOoJIb30BaTb
HMKHfor—inﬂﬂﬂﬂepe60paCharacterCMMBOﬂOBBCTpOKeZ

for character in "Hello" {
println (character)

}
//
//
//
//
//

O HHF O =

Uukn For

B pononHeHwue K uukny for-in, Swift nogaepxusaet
TPaaNLMOHHLIA LUK for C YCITOBUEM U MHKPEMEHTOM:

for var index = 0; index < 3; ++index {
println("index 1is \ (index)")

}

// index is 0

// index is 1

// index is 2
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B obwem Bnge uumkn for BeIrnaant crnegyowmm obpasom:

for WHUUMaANU3aAUMA ; YCNOBUE ; UHKPEMEHT {

BblpayKeHuUs
}

Kak 1 B s3blke C, LMK pa3genseTcsa Ha TpM 4acT C NOMOLLBIO
Touku ¢ 3ansiton. OgHako, B otnmune ot C, Swift He TpebyeT
0bpamnATb KpyrnbIMu ckobkamm 610K "MHULLManM3au usi; yCnoBue;
NHKpEMEHT".

BbinonHeHWe LuKna NpoMcxoauT creayoLlmm o6pasom:

Bo BpeMsi nepBoro Bxoda B LMK MPOUCXOONT OOHOKPATHOE
onpegeneHue HMLManu3aTopa Ans Toro, YTobbl yCTaHOBUTHL BCE
nepeMeHHbIe N KOHCTaHTbl, HEOOXOAMMbIE NPY BbINOITHEHUM
LMKna.

MpouncxoanT nposepka BbINOMHEHNS ycrosus. Ecnu ycnosue He
BbINOSHAETCA (pe3ynbTaT paBeH false), To paboTauynkna
npepbiBaeTCcsA U NPONCXOANT BbIMOMHEHNE KOAa, HaXoAALLEerocs
3a 3aKpbiBatoLlen urypHom ckobkon (3 ). Ecnu xe pesynbtat
yCrnoBWS paBeH true, TO UCNONHAETCH KOA, PACNONOXEHHbIN
BHYTPM pUrypHbIX CKOOOK.

Mocne Toro kak Bce onepawum B Tene Lukna 6yayT 3aBepLUeHbl,
NMPOUCXOANT BbIMOMHEHNE BblpaxeHUs MHKpeMmeHTa. OHO MoXeT
YBEMWUYMTb UMM YMEHbLUNTb 3HAaYeHWEe CHETUMKA, TMOO N3MEHUTb
3HayYeHne OAHOWN N3 NHULNANN3NPOBAHHbLIX NePeMEHHbIX Ha
OCHOBaHWUW pesyrnbTaTa BblpaXXeHU, BbINOSTHEHHbIX B Terne
umkna. Nocne Toro, Kak BblpaXeHne NHKPeMeHTa UCTIONHUTCA,
BbINOSIHEHVWE LKA BO3BPaLLaeTCH K wary 2, rae cHosa
npoBepseTCcs YCNOBHOE BblpaXeHue.

dopmarT LMKIa U NpoL,ece ero BbIMOSIHEHWS], ONMUCAHHbIV BbILLE,
SABNSIETCA KpaTKon hopmMOon 3anmcu:
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MHUUManm3auuna
while ycnosue {
onepaTopbl

MHKPEeMEeHT
}

KOHCTaHTbl M NepeMeHHble, 0O bsIBNEHHbIE B BblpaXXeHUK
MHULManM3auum (Taknekak var index = 0) OENCTBUTESbHBbI
TONbKO B Npedeniax caMoro Lukna for. Yrobbl NONy4YMTb AOCTYM K
nocrneaHeMy 3Ha4yeHUo NepeMeHHoN index, Bbl AOMKHbI
oObABUTL ee Jo Havana Lukna.

var index: Int

for index = 0; index < 3; ++index {
println("index is \ (index)")

}

// index 1is 0

// index 1is 1

// index 1is 2

println ("The loop statements were
executed \ (index) times")

// HaneuaTaeT "The loop statements were executed 3
times"

O6paTunTe BHMMaHWE, YTO NocregHee 3HavyeHme

NepemMeHHOM index MNOCMEe 3aBEPLLUEHNS LUKNA paBHO 3, a He 2.
Bo Bpems nocnegHen ntepauum Lukna,

BblpaXeHune ++index npuceanBaeT nepemeHHon index
3Ha4YeHue, paBHOE 3, MOCE YEro yCroBme index < 3 He
BbIMOJIHAETCS M LMK 3aBepLUaeTCs.
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Luknbl While

LMkn while BeINONHSAET HAOOP MHCTPYKLMIA OO TEXMOP, NMOKa ero
YCIOBME HE CTAHET NOXHbIM. OTOT BMA LIMKIOB JTyyLLE BCEro
ncrnonb3oBaTh B TEX Cyyasx, korga KonmyecTBoO utTepauun o
nepBOro Bxoga B LMK HEM3BECTHO. Swift npeanaraeT aea suaga
LMUKNOB while:

while - BbIMMUCIISIET YCIOBME BbINMOMHEHWS B HAYane Kaxxgom
uTepaumu uukna.

do-while - BbIMUCMAET YCIOBME BbIMONHEHUS B KOHLLE KaXd0M
nTepaumun umkna.

While

|_|.I/1KJ'I while HAQYMHAETCSH C BblYNCIIEHNSA YCNOBUS. Ecnn ycnosue
MCTUHHO, TO MHCTPYKU UMK B TENE LUKNa 6y,D,yT BbINONMHATbLCA A0
Tex nopa, Nnoka OHO He CTaHeT JIOXKHbIM.

OOwwmi Buaa uukna while BbIMAAMT crieQyroLwmm obpasom:

while |ycmoBue {

MHCTPYKLIUNM

}

B aTom npumepe nokasaHa npoctas urpa 3meun n JlectHuubl
(Takke n3BecTHas, kak lopbl 1 JlecTHML bI):
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Wrpa npoxoauT no cneayowmm npasunam:

Hocka pasgeneHa Ha 25 kBagpaToB U LefNlb COCTOUT B TOM, YTOObI

cTaTb Ha 25-bI KBagpaT Unn 3a ero npegenamu.

B Hauane kaxpgoro xoga Bbl OpocaeTe urpanbHyo KOCTb U

nepemMellaeTeCb Ha TO YMCIO Waros, KOTOPOeE BblMarno nocre

6p00|<a, B HarnpasneHnn, KOTopoe ykaablBaeT MYHKTUPHaA

cTperska.

Ecnu Baw xof 3akaH4MBaeTCs Ha OCHOBaHWUU NTECTHULbI, TO Bbl

nogHUMaeTecCh Mo Hen BBEpX.
Ecnu Baw xof 3akaH4MBaeTCs Ha rofloBe 3Meun, TO Bbl
cnyckaeTtecCb BHM3 NoO 3TON 3Mee.

WrpoBas gocka B npumepe npeacTaBneHa MacCMBOM 3Ha4YEHUN

TMNa Int. Ero pa3amep xpaHWTCS B KOHCTaHTE finalSquare,

KOTOpasaA Ncnosb3yeTca Kak ana nHnyuanm3aunm maccmea, Takn

ANsi NpOBepKu ycrnosusa nobespbl. Mirposoe none

WMHULManmampyeTcs 26-10, a He 25-10 L,eNno4YnCcreHHbIMU

HyneBbIMU 3Ha‘-|eHVIFIMVI(Ka)KD,0€ C nHaeKkcom
OT 0 OO0 25 BKJ'IPO‘-IVITeJ'IbHO)I

148



O J o Ul b w N

let finalSquare = 25
var board =
[Int] (count: finalSquare + 1, repeatedvValue: 0)

3aTtem, ons 0603Ha4YeHUs1 NECTHUL, U 3MEN, HEKOTOPbLIM
KBagpaTam NpucBanBatloTCs creLmanbHble 3HaYeHus. Keagpatsl ¢
OCHOBaHWEM MNEeCTHUL bl, TepeMeLLatoLLne Bac BBEPX MO AOCKE,
NMELOT NONOXUTENbHbIE 3HaYeHUs, TOraa Kak kBagpaThbl C
rofloBOI 3Meu, CrycKatoLume Bac BHU3 - oTpuLaTenbHoe.

board[03] = +08; board[06] = +11; board[09] =
+09; board[10] = +02

board([14] = -10; board[1l9] = -11; board[22] = -
02; board[24] = -08

KeagpaTt 3 ¢ ocHOBaHMEM NECTHUL bl MepeMeLlaeT Bac BBEPX Ha
11 kBagpart. Ytobbl 3TO caenaTb, ANEMEHTY

Maccuea board[03] NnpucBanBaeTcs +08, YTO SKBMBANIEHTHO
3Ha4YeHMI0 8 TMNa Int (pasHuua mexgy 3 1 11). [ina Toro ytobbl
YTOUYHUTb (DOPMYNMPOBKY MIPOBOrO NOJIsi, onepaTop YHapHOro
nntoca (+1) ypaBHoBeLUMBaET onepaTop yHapHOro muHyca (-1i), a
yucna Huxe 10 NpUnucaHbl Hynu. (B aTux AByX CTUMUCTUYECKUN
HafCTporKax HET NMPAMON HEOBXOANMOCTM, HO OHM AEeNatoT Kog
bonee yiTaembim).

Bce y4acTHUKM HAUMHAIOT Urpy C HYNEeBOro KBagparta, KoTopbIi
HaxoOWUTCA Y NEBOro HUXKHEro Kpast 4ocku. [NepBbIii 6Gpocok
KyOvKa Bcerga nepemMellaeT yYacTHUKa Ha UTPOBY IO JOCKY:

var square = 0
var diceRoll = 0

while square < finalSquare ({

// Bpocok KyOuUKa

if ++diceRoll == 7 { diceRoll =1 }

// HauaTb XOIOMUTL HAa BHIIABIEE KOJMUECTBO MATOB
square += diceRoll

if square < board.count {
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10.
11.
12.

13.

// ecrnu MBI BCeE eme Ha [oJie, WIATY BBEPX WMJU BHMU3 10
3MeAM MJIIM JIeCTHMIAM

square += board[square]

}

}

println ("Game over!")

[aHHbIN NpuMep MCNoNb3yeT CaMbll NPOCTON NOAX04 K
peanusauunmn bpocka kybuka. BmecTto ncnonb3oBaHuns reHepatopa
CnyYarHbIX YMcen, 3HavyeHme diceRoll Ha4yMHaeTcs ¢ 0. Kaxayto

nTepauuio Lmkna nepemMeHHas diceRoll yBennuneaeTcs Ha 1 ¢
nomoLlbo NpedUKCHOro onepaTopa MHKpeMeHTa (++1), nocne
Yero NpoBepPSIETCA He CTaro N €€ 3HayeHMe CrIULIKOM BonbLUMM.
BosBpalluaemoe 3HayeHue ++diceRoll paBHO 3HAYEHUIO
nepeMeHHOM diceRol1 Nocne eé NMHKpemeHTuposaHus. Koraa
3TO 3HaYeHne CTaHOBUTCS paBHbIM 7, OHO cbpackiBaeTcs Ha 1. B
nTore Mbl Nofy4yaem nocnegoBaTenbHOCTb 3HAaYeHUA diceRoll,
KoTopas Bcerga OyaeT BbIrMAAeTh CrieayoLwmm

obpasom: 1, 2, 3,4, 5, 6,1, 2 U Takganee.

Mocne Gpocka kybuka Urpok nepemeLlaeTcs Bnepes Ha
KONMUYEeCTBO KMNeTOK, paBHOE 3HAYEHNIO MepeMeHHON diceRol 1.
BoamoxxeH cnyyan, koraa 6pocok kybrka MoxeT nepeMecTuTb
urpoka 3a npegenbl kBagparta 25. B Takom cnydae urpa
3akaH4uBaeTcs. [nst Toro Yto6bl CNPaBUTLCS C TAKUM
CLeHapueM, Ko NPOBEPSIET YTO 3HAYEHUE square MEHbLUE YeM

CBOMCTBO count Maccuea board nepen I'IpVI6aBJ'IeHVIeM
3Ha4eHud, XpaHsLlerocsd B board [square] KTEKylWleMY
3HAYEHUIO square ANd NnepemMeLlleHna nrpoka BBepx nim BHMU3 no
3MedaM unn nectHmuam.

Ecnu 6bl aToN npoBepkun He 6bINo, Morna 66l NPON30NTM NONbITKA
O6paLL|,eHVI$| K 3Ha4YeHUKboard [square], HAXoOsaLWeMYyC4d 3a

rpaHnUamMmm MmaccunBa board, YTO NPUBENO Obl K Bbl30BY OLUNGKN.
Ecnn square paBHO 26, KOO NOMNbITaeTCcA NPOBEPUTDL
3Ha4YeHue board[26], KOTOPOE BbIXOOUT 3a rpaHuL bl Maccuea.
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TekyLas UTepauus Lmkna 3akaHYmBaeTCsl, NOCIe Yero
npoBepsieTcs YCroBue LUKNa, Ans TOro YToGbl MOHSTb HYXXHO N
nepexoauTb K crieaytollen ntepauun. Ecnv urpok nepemectuncs
Ha KBaZpaT 25 UK 3a ero npeesbl, 3HayeHune ycrosust byaeT
BbIYMCIIEHO KaK false M Urpa 3aKOHYMTCS.

B naHHOM cnyyae mucnonb3oBaHue while ABMNAeTCA Hanbonee
NoAXoAALUMM, TaK Kak NPOAOIMKUTENbHOCTb UTPbl HEN3BECTHA
nepepn Hayanom uukna. Livkn npocto ncnonHsieTcs o texnop,
noka He GyeT BbINOMHEHO KOHKPETHOE YCIoBUE.

Uukn do-while

[pyron BapmaHT LKA while, U3BECTHbIN KaK LUKN do-while,

BbINOSHAET OAHY MTepaL uio 40 TOro, Kak MPoUCxXoamT NpoBepka
ycnoBusi. 3aTeM LMK NpoAomKkaeT NOBTOPATLCA 40 TEX NOoKa
YCMNOBWE He CTaHET NOXHbIM.

O6wwmn Bng yukna do-while BeIrmaauMT cneayrowmm o6pasom:

do {

MHCTPYKIUN

} while vycrnoBue

Hwxe cHoBa npeactasneH npumep nrpbl 3men n JlectHuubl ,
HanMCaHHbIN C NICNOSMb30BaHNEM LuKNa do-while. 3Ha4eHns

NnepemMeHHbIX final Square, board, square U diceRoll UHUUMAN

N3MpoBaHbl TOYHO TaKUM e 0BpasomMm, Kak 1 B crnyyae ¢
LIMKINOM while:
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let finalSquare = 25
var board =
[Int] (count: finalSquare + 1, repeatedvalue: 0)

board[03] = +08; board[06] = +11; board[09] =
+09; board[10] = +02

board[14] = -10; board[1l9] = -11; board[22] = -
02; board[24] = -08

var square = 0

var diceRoll = 0

B aToM Bepcun urpbl B Hayane Luknia npoMcxoauT NpoBepka Ha
Hanuuue 3mMen UM NecTHUY Ha kBagpaTe. H1 ogHa necTHuua Ha
none He NnpueedeT Urpoka Ha keagpaTt 25. Takum obpasom
HEeBO3MOXHO NobeauTb B Urpe, NepemMecTUBLLMCL BBEPX MO
nectHuue. CnegoBaTtenbHO, Takas NpoBepKa B CAMOM Havane
LMKna aBnaeTca abcontoTHO 6e30nacHoN.

B Hayane urpbl UrPOK HaxoaUTCS Ha
kBagpaTe 0. board [0] BCerga paBHsIeTCsl 0 U He OKasblBaeT

HUKaKOro BITUAHNA:

do {

// MIOTU BBEPX WM BHM3 [0 3MeSM WJIM JIeCTHUIAM
square += board[square]

// Bpocurnb KyOUK

if ++diceRoll == 7 { diceRoll = 1 }

// HadyaThb XOOMUTH Ha BHIIABIEE KOJMUECTBO WATOB
square += diceRoll

} while square < finalSquare

println ("Game over!")

Mocne nNpoBepku Ha HanuuMe amen 1 NecTHULL NPOUCXOaUT
GPOCOK KybuKa 1 UrpoK NpoABMraeTcs Briepes Ha KornmyecTBo
KBaZpaToB, paBHOe diceRoll. [locne aToro Tekyllas utepauus

L UKNa 3akaH4YnBaeTCcA.
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Ycnosue yukna (while square < finalSquare) Takoe Xe, kak
paHblle, HO B 3TOT pa3 OHO He BbIMUCNSETCH A0 OKOHYaHUS
nepBoro 3anycka uukna. CTpyktypa Luukna do-while nydle
NoaxXoaWT Anst 3TOW UIPbl, YeM LMK while B NpeablayLeM
npumepe. B unkne do-while Bbllle square +=

board[square] BCEraa BbiNOMHSETCS cpasy, B TO BPEMS KakK B
LUKNe while NPOMCXOONT MPOBEpPKA TOrO, YTO square BCE eLle
HaxoauTcd Ha none. Takon npuHUMN paboTbl LukNa do-

while CHUMaeT HeobXoAMMOCTb NPOBEPKM BbIXoda 3a rpaHuLbl
MaccuBa, KOTOPYH Mbl BUAENM B NpeablayLlen BepCum Urpsbl.

YC/JIOBHEIE ONepaTophl

VlHOFﬂ,a 6bIBaeT none3HbIM NCNOJTHATb pa3finyHble KyCKI/I Koda B
3aBUCUMOCTM OT YCINOBUIA. A MOXET ObITb Bbl XOTUTE 3aMyCTUTb
NCrorIHeHWe OONOSIHMTENbHOMo kKoaa, B Cry4ae BO3HUKOHOBEHMS
OLUNGKM UM NPOCTO Noka3aTb coobLIeHNe, korga 3Ha4YeHmne
Kakon-nnbo BeNMUYMHbI CTAHOBUTCSH CIIMLLKOM 605bLUIMM. YTOoObI
cAenaTb 3TO, Bbl AeNnaeTe Ball Kog YCIOBHbIM.

Swift npegocTaenseT Ham fBa BapnaHTa 4o6aBnTb YCIOBHbIE
OTBETBMNEHMS Koda - 3TO NPU NOMOLLM onepaTopa if U npu

nomolLLy onepaTtopa switch. OBbIYHO Mbl UCMOMNb3YyeM
oneparop if, eCnu Hallle yCroBue J0CTaTo4YHO NPOCToe U
npegycmaTpuBaeT BCEro HECKONbKO BapMaHToB. A BOT
onepaTop switch nogxoauT Ans 6onee CroXHbIX YCIoBUNMA, C
MHOXXECTBEHHbIMU NepecTaHoBKaMu, M O4eHb MonesHa B
cuTyauusx, roe no HanaeHHOMY COBMaAeHuIo C YCIOBUEM U
BbIGMpPaEeTCA COOTBETCTBYIOLIAsA BeTKa Kofa ANs UCMONHEeHUS.
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Onepatop if

B camon npocTtoii ceoer chopme onepartop i f UMeeT BCero 0gHo
ycrnoBue if. 3TOT onepaTop BbINOMHSET YCTAaHOBMNEHHbIE
WHCTPYKL UM TOMbKO B CNy4ae, kKoraa ycrnoBue true:

var temperatureInFahrenheit = 30
if temperatureInFahrenheit <= 32 ({
println ("It's very cold. Consider

wearing a scarf.")

}
// BuBemeT "It's very cold. Consider wearing a
scarf.

B npuBegeHHOM NprMmepe NpoBepsieTcs 3Ha4YeHne TemnepaTypsbl,
KkoTopas MmoxeT 6bITb Hke nnn 32 (0 no Llenscuio) rpagycos no
dapeHrenTy nnbo pasHa nnu Beiwe. Ecnvn oHa HMxe, HO
BbiBegeTcs coobLieHne. B npoTUBHOM cryyae HUKaKoro
cooOLleHns He ByaeT, 1 KO4 NPOLOIMKUT CBOE BbIMOMHEHME Nocre
3aKpblBatoLLen hurypHon ckobku onepartopa i f.

Onepartop if MOXeT NnpegycMaTpuBaTh eLle OauH
OOMNOSTHUTENbHbIN HabOp MHCTPYKLMIA B BETKE M3BECTHOM Kak
OroBOpkKa else, KOTOPas HY)XHa B CIly4ae, eCnn yCrnoBue false.
OTUN MHCTPYKLU MM YKa3bIBalOTCS Yepes KIHYEBOE CIOBO else:

temperatureInFahrenheit = 40
if temperatureInFahrenheit <= 32 {
println("It's very cold. Consider wearing
a scarf.")
} else {
println("It's not that cold. Wear a t-
shirt.")
}
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// BeBemeT "It's not that cold. Wear a t-
shirt."

B aTom koae Bcerga 6yaeT BbIMONMHATLCA KO NTMGO B NEPBOM,
nMBo BO BTOPOM OTBETBNEHUN. 13-3a Toro Yto Temneparypa
Bblpocna ao 40 rpagycoB dapeHreiTa, 3Ha4nT bonblue He

obsaszaTenbHO HOCUTL Wapd), TakMm obpasom
OTBETBMEHME e se BbINOMHAETCS.

Bbl MOXeTe coeqMHATL onepaTopbl i f Mexay cobom, YToObI
cosfgatb 6onee CnoxHble YCroBus:

temperatureInFahrenheit = 90
if temperatureInFahrenheit <= 32 {
println("It's very cold. Consider wearing
a scarf.")
} else if temperatureInFahrenheit >= 86 {
println("It's really warm. Don't forget to
wear sunscreen.'")
} else {
println("It's not that cold. Wear a t-
shirt.")
}
// BeBemeT "It's really warm. Don't forget to
wear sunscreen.

B npvBeaeHHOM Koae Gbino AoGaBrneHo A0NOMNHUTENbHOE
ycrnoBue if, ANsi COOTBETCTBUS ONpeaeneHHbIM TeMnepaTypam.

KoHeuHoe yCcnoBue else COOTBETCTBYET BCEM TeMneparypam, He
COOTBETCTBYHOLMM NnepBbiM ABYM YCITOBUAM.
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MNMocnegHsasA e1se onuuoHanbHa, 0gHaKko oHa MOXeT ObITb
yaaneHa TomnbKo B criyyae, ecnn B Hell HET HeOOXOAMMOCTW:

temperatureInFahrenheit = 72

if temperatureInFahrenheit <= 32 ({
println("It's very cold. Consider wearing

a scarf.")

} else 1if temperatureInFahrenheit >= 86 {
println("It's really warm. Don't forget to

wear sunscreen.")

}

B atom npuMepe TtemMmnepartypa H1 BblICOKad, HU HU3KasA, 1 BooOLLEe
OHa He COO0TBeTCTBYEeT HM OOHOMY YCIOBUIO, TAKYTO HUKAKOro
coobLLeHNs Mbl He yBUONM.

Onepatop switch

OnepaTop switchnogpasyMeBaeT Harnm4me Kakoro-To 3Ha4YeHus,
KOTOPOE CPaBHUBAETCS C HECKOSbKUMU BOSMOXHBIMMU
wabnoHamu. Mocne Toro kak 3Ha4eHWe coBnarno ¢ Kaknum-nméo
LIJa6J'IOHOM, BbIMOJIHAETCA KOoA, COOTBeTCTByIOLLI,I/IIZ OTBETBIIEHUIO
3TOro WabroHa, 1 borbLle CPABHEHMUSA YXKe He

NPOUCXOANT. Switch NpeacTaBnsaeT cobon anbTepHaTUBY
onepaTopy i f, OTBeYaloLLEN HECKONMbKUM NOTEHUMANbHbLIM
3HaYEHUAM.
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B camon npocTtoi hopme B onepaTop switch 3HaYeHne
CpaBHMBaETCs C OAHMM UK Oonee 3HaAYEeHUI TOro e Tuna:

switch BHaueHMe mJyigd comnocraBiieHUd {
case =BHaueHue 1:
VHCTPYKUMS IJiS 3HadeHus 1
case BHaAUeHMue 2, BHauveHue 3 :
VHCTPYKLUMS IJIS 3HAUEHUS 2 WM
3HaAUEeHUs 3
default:
VHCTPYKLMS, €CJM COBNAIOeHUM C
mabJIOHaMM He HaMIeHO

}

Kaxxgbln onepaTop switch COCTOUT U3 HECKOSbKMUX BO3MOXHbIX
CNny4aeB UM cases, Kaxabl N3 KOTOPbIX HAYMHAETCS C
KMno4eBoro crnoBsa case. [ToMUMO cpaBHEHMS C KOHKPETHbLIMMU
3HaveHnaAMM, Swift npeanaraeT eLle HECKONbKO onuuin ang
Ka)kgoro criyyasi ansi co3gaHus 6onee CnoXHbiX WabnoHHbIX
cpaBHeHun. O6 3TMX ONuUMsIX Mbl NOrOBOPUM [anee B 3TOW rnaee.

Tena kaxgoro otaenbHoro 6yoka case B switch - 9T0O OTAenbHas
BETKa UCNOSIHUTENbHOIO KoAda, YTo AenaeT switch MOXOXUM Ha
onepaTtop if. Onepartop switch oNnpeaenser kKakoe OTBETBNEHNE
OOJTKHO ObITb BblIOpaHO. OTO M3BECTHO Kak NepekriioveHne Ha
3Ha4YeHne, KOTOpoe B HACTOSILLIEE BPEMS paccMaTpMBaeTCsi.

Kaxxgbln onepaTtop switch JOMKeH ObITb ncyepnbiBaowmm. To
€CTb 9TO 3HAUMUT, YTO Kaxxgoe 3HayeHne o0bs13aTenbHO A0MKHO
HaxoauTb coBnazeHue ¢ WwabnoHom B kakomM-nnbo criyyae (case).
Ecnun Heyno6HO BncbIBaTh BCE BO3MOXHbLIE BapMaHThI Cly4aes,
TO Bbl MOXETE OnpeAenuTb Cryyar No yMOonyaHuio, KOTOPbIN
BKMOYaeT B cebs Bce 3HAYeHWs1, KOTOPble He ObInn BKIMOYEHbI B
ocTarnbHble criydaun. Takom criyyan no yMosi4aHuto
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Ha3blBaeTCsl default, U OH BCErAa MAET NOCHe BCEX OCTalbHbIX
Crnyyaes.

B cneaytowem npumepe switch paccMmaTpuBaeT egUHNYHbIN

CUMBOIJ1 B HWXXHEM perncrpe, KOTOprI7I
Ha3blBaeTCHd someCharacter:

\AJ \AJ

let someCharacter: Character =

switch someCharacter {

Case "aH, "e", Hi", Ho", "ull.
println ("\ (someCharacter) is a vowel")

Case "b", "C", Hd", Hfll, "g”, llh", Hj", "kll,

e

\AJ " " LAl
l 14 m 4
\AJ " " LAl " " " " LAl " " " " LAl " " LAl "
n 14 p 14 q r 14 S 4 t 4 \% 14 w 14 X
" " " LA
y", "z":

println ("\ (someCharacter) is a consonant")
default:

println ("\ (someCharacter) is not a vowel
or a consonant")
}

// "e 1s a vowel"

MepBbIi cnyyanm B switch BKMOYaeT B cebs BCe rmacHble
aHImMUICKoro andaenTa B HUXXHEM perncTpe. AHanorm4Ho,
BTOPOW Crny4yal BKItoYaeT B cebsi BCe COrnacHble aHrMNCKOro
andasuTa B HUXHEM perncrpe.

BoobLue He NPaKTN4YHO ONNCbIBaTb BCE BO3MOXHbIE BapUaHTbI
CMMBOJIOB KaK YacTb onepaTtopa switch, MO3TOMY U

MCcNonb3ylT default, KOTOprIZ BKIHOYaeT B cebsl Bce ocTanbHble
BapnaHTbIl, KOTOPbIE HE OTHOCATCA K rMacCHbIM UInn cornacHbIM

aHrnuiickoro andasmTta. IMEHHO Takoe NOMOXeHNE U
rapaHTUpyeT, YTO ONEePaTop switch NCHEPMLIBAOLLMNA.
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OTCYTCTBVI e case-npoBanoB

BonbLoe oTnnMune onepartopa switch B A3blke Swift oT
onepaTtopa switch BC u Objective-C cocTtaBnsieT oTcyTCcTBUE
npoBsarnoB Yepes ycrnosus. Bmecto aToro

ornepaTop switch NpekpawaeT BbINOSIHEHME NOCNEe HaxX0XAeHNS
NepBOro COOTBETCTBUSA C case U BbINOSTHEHUS COOTBETCTBYHOLLENO
Koda B BeTke, 6€3 HeoOXoAMMOCTM IBHOTO Bbi30Ba break. ATO
Aenaet onepaTop switch 6onee 6e3onacHbIM U NPOCTbLIM AN
ncnonb3oBaHud, YeM B C, U UCKNIOYaeT UcnonHeHne koaa bonee
4YeM OZHOrO criyyast.

3ameTKa

XoTsa break He TpebytoTcsa B Swift, Bbl BCe paBHO MOXeTe ero
MCcnofib3oBaThb ANA COOTBETCTBUA U ONNA NTHOPUPOBAHUA
KOHKPETHOrO cryyas unv NpocTo Ans BbIXOAA U3 KOHKPETHOro
cryyasi, eLue A0 TOro, Kak UCMOMHUTCS KOA.

Teno kaxgoro cny4yas AOSMKHO BKNOYaTb B cebs xoTa Obl 0gHO
ncnonHsieMmoe BblpaxeHue. Ko He ByaeT UcnonHeH v Bblaact
ownbKy KOMNUAALUKU, eCN HaNUcaTb ero crieayroLWwmm obpasom:

let anotherCharacter: Character = "a"
switch anotherCharacter {
case "a"
case "A":
println ("The letter A")
default:
println ("Not the letter AM)
}

// ommbka KOMIMIISALIMM

B oTnnumnm ot onepartopa switchBA3blke C, switch B Swift He
COOTBETCTBYET HU "a", HM "A". HO 3aTO Bbl MONy4nTE OLLNOKY
KOMMUNALMM O TOM, UYTO case "a": He COAEPXKUT HU OOHOro
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NCNOMHAEMOTrO0 BblpaXkeHusi. Takon Noaxo4 ucknovaet
cnydariHble "npoBanvMeBaHuA" U3 0AHOrO criyvasi B ApYron, 4to
aenaet koA 6e3onacHee U YnLlie CBOEeWn KPpaTKOCTbHO.

MHOeCTBEHHbIE COBNaAeHnsi C OOHMUM criydaem switch MOryTt

ObITb pa3rpaHnyeHbl 3anATbIMU U MOTYT ObITb 3aNnCcaHbl B
HECKONbKO CTPOK, ECNN NepeYeHb WabnoHOB 4OCTaTOYHO
ONUHHbIN:

switch BHaueHMe IJI9 CONOCTABJIEHUS {
case 3HaueHue 1,
3HaUeHue 2 :
VIHC TPY KLU

3ameTKa

[nsa Toro, YToo6kI Y BacC nosasuiiacb BOSMOXHOCTb NMpoBaninBaTbCA
yepes CﬂyanI B KOHKPETHOM switch Cry4ae, Bbl MOXeTe
MCNOoJIb30BaTb KIto4eBoe CroBO fallthrough, KOTOPOE ONMNCaHO

B crnegyrLlinx rnasax.
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CooTtBeTcTBME Anana3oHy

3HayeHus B cnyyasx switch MOryT ObITb MPOBEPEHbI Ha UX
BXOXAEHWe B AvanasoH. Mpumep Huxke ucnonbayeT
LefioymcrieHHble ananasoHbl 415 OnNncaHus MobbiX 3HaYeHUN
XyOOXECTBEHHbLIM SI3bIKOM:

let count = 3000000000000

let countedThings = "stars in the Milky Way"
var naturalCount: String

switch count {

case 0:
naturalCount = "no"
case 1...3:
naturalCount = "a few"
case 4...9:
naturalCount = "several"
case 10...99:
naturalCount = "tens of"
case 100...999:
naturalCount = "hundreds of"
case 1000...999999:
naturalCount = "thousands of"
default:
naturalCount = "millions and millions of"

}

println("There are \ (naturalCount)

\ (countedThings) . ")

// BeBemeT "There are millions and millions
of stars in the Milky Way."

3ameTKa

DyHKL NN M ONepaTopa 3aKpbITOro gnanasoHa (. . .) u onepaTtop
Mony-OTKPbITOro AnanasoHa ( . . <) neperpyxeHbl Ans
BO3BpALLEHUS TUNbl Interval Type UMM Range. [luaHas3oH MoxeT
onpenenqTb, COAEPXAUT NN OH ONpeaeneHHbIN SNeMEHT,
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HanpuMep Npu CONOCTaBMNEHUMN case ONepaTopy switch.

[nanasoH sBnAeTcA KOMnneKunem nocneaoBaTenbHbIX 3Ha4YEHUN,
KOTOpbIe MOTyT UTEPUPOBATLCS B ONEpaTope for-in.

KopTtexu

Bbl MOXeTe ncnonb3oBaTb KOPTEXM ANA TECTUPOBAHMS
HECKONbKUX 3Ha4YeHMI B OOHOM 1 TOM Xe ornepaTope switch.
Kaxxgbln anemeHT KopTexa MOXeT OblTb MPOTECTMPOBAH C Ntobon
BEMUYMHOMN UMK C Ananas3oHOM BenuYMH. Tak e Bbl MOXeTe
ncnonb3oBaTh NAeHTUdMKaTOP NoadepkusaHua () Ans
COOTBETCTBUA N0 BO3MOXHOM BenuumnHe. Npumep Huxke
GepeT ToUKy C koopanHaTamu (X, y), BeIpaXeHHYI0 B BUae
KopTexa (Int, Int)W OTHOCUT KCOOTBETCTBYIOLLEN KaTeropum

KaK crniegyeT U3 npuMepa Hmxe:

let somePoint = (1, 1)
switch somePoint {
case (0, 0):

println(" (0, 0) is at the origin")
case (, 0):

println (" (\ (somePoint.0), 0) is on the x-
axis")
case (0, ):

println (" (0, \(somePoint.l)) is on the y-
axis™)
case (-2...2, =-2...2):

println (" (\ (somePoint.0), \ (somePoint.1))
is inside the box")
default:

println (" (\ (somePoint.0), \ (somePoint.1l))

is outside of the box")
}// BeBemeT " (1, 1) is inside the box

162



OnepaTtopbl switch onpegenseT:

HaxoouTcs nu Touka B Havane otcyeta.

HaxoguTcs nv oHa Ha ocu X (KpacHas)

HaxoguTcs nv oHa Ha ocu y (opaHxeBas)

Haxoantcs nv oHa BHYTpu KBagpaTta 4x4 KneTku, B KOTOPOM
TOYKa OTCYETa HaXOAMTCH B LLIEHTPE UMW HaxoaMTCs BHE 3TOro
KBagparta

B otnuunm ot C, onepatop switch B Swift no3sonser
MHOXECTBEHHOE COBMaZeHne unm nepecedeHne 3HaueHun
HecKomnbkux criydaes. 3To dakT, 4yTo Touka (0, 0) cooTBeTCTBYET
BCEM YeTbIpeM yCrioBmsM B aToM npumepe. OgHako, ecnu
BO3MOXHO COBNageHue cpasy C HeCKONbKMMU LabnoHamu, TO B
pacyeT NpUHMMaETCHa TONbKO NepBoe N3 HUX. To ecTb Touka (0, 0)
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OyneT yooeneTBopATh cnydato case (0, 0):, a octanbHble cnyyau
OyayT NPOUrHOPMPOBaHbI.

MNpuBaska 3Ha4YeHUn

Cnyvan (case) B onepaTope switch MOXeT cBA3bIBaTb 3HAYEHNE
U 3HAYEeHUS, C KOTOPbIMU CPaBHUBAETCS!, C BDEMEHHbIMU
KOHCTaHTaMu UM nepeMeHHbIMU. OTO N3BECTHO Kak CBSI3blBaHNE
BEMMNYUH, NOTOMY YTO 3HAYEHNA "CBA3aHbI" C BpEMEHHbIMU
KOHCTaHTaMu Unun nepeMeHHbIM BHYTPY Tena cny4as (case).

Mpumep Huxe 6epeT ToUKy C KoopauHaTamm (X, Y),
npeacTaBneHHon B Buae koptexa (Int, Int) n onpegenser ee
No3uuuo Ha rpadonke, KOTOPLIN NPeACTaBIEH HUXE!

let anotherPoint = (2, 0)

switch anotherPoint {
case (let x, 0):

println("on the x-axis with an x value of
\(x)™)
case (0, let y):

println("on the y-axis with a y value of
N (y) ")
case let (x, vy):

println ("somewhere else at (\(x), \(y))")
}

// BEBemeT "on the x-axis with an x value of 2
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OnepaTtop switch onpeaensaeT nexxuT N To4YKa Ha KPACHOM OCK X
UM OpaHXXEBOM OCK Y, @ MOXeET BbITb OHa He OyaeT HM Ha OgHON
13 ocen.

Tpu cnyydas B onepaTope switch 00bABNAKT KOHCTaHTLI X, Y,
KOTOpPbIM BpeMEHHO npnuceamBardTCA 3Ha4eHnA OgHOIro Uinun obounx
aneMeHTOoB n3 kopTexa anotherPoint. B nepsom cnyyae case (let
X, 0): nogongeTt nobasi Touka co 3Ha4YeHneM y paeHbim 0, a B
KOHCTaHTY X 3anuLleTcs 3HayeHne KOOpAMHAThI X HaLlen TOYKN.
AHanorm4yHo n BO BTOPOM cny4yae, korga case (0, lety), aToT
cryyan BKIoYaeT BCe TOYKM MPU 3HAYEHUM UX KOOPAMHATHI X
paBHoli 0, 1 NponcxoauT NpUcBanBaHNE 3HAYEHNSI KOOPAMHATbLI Y
B BDEMEHHYI KOHCTaHTY Y.

Ob6baBNeHHasa KOHCTaHTa MOXET ObITb NCNONb30BaHa BHYTPH
Groka cny4yas (case). 3gecb Mbl UX UCNOMb3yeM Kak
COKpaLLEHHbIN BapMaHT ANg BbiIBOAA COOBLLEHMS C MOMOLLLHO
dyHKu K printin.
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3ameTbTe, YTO onepaTop switch He nmeeT cnyyas default.
MocnepHun wabnoH case let (x, y):, rae oobABNATCA ABE
BPEMEHHbIE KOHCTaHThI, KOTOPbIE COOTBETCTBYIOT abCOMOTHO
nobon Touke. N B kKayecTBe pesynbTaTta Mbl NosTy4yaem Bce
BO3MOXHbI€ OCTaBLUMECS 3HAYEHUs , Takum obpasom oTnagaet
HeobxogMMocTb ncnonb3oBaHus default B onepatope switch.

B npumepe Bbille KOHCTaHThI X, Y 06bsiBNEHbI C KNo4YeBbIM
CMNOBOM let, TOTOMY YTO y Hac HET HEOOXOAMMOCTU MEHSATb UX
3HaveHus B Tene 6noka. OgHako HNYTO HAM He MeLlaeT
00BbABUTL UX U B KAYECTBE NepeMEHHbIX, UCMOMb3ys CroBo var
BMecTo let. Ecnn Obl Mbl coenanu Tak, To bOblna Obl co3aaHa
BpeMeHHasi nepemMeHHas, kKotopas 6bina 6bl MHML MaNM3npoBaHa
COOTBETCTBYOLLMM 3Ha4YeHneM. Bce nameHeHus atom
nepemMeHHO NMernu Obl CUIy Tak e TOSMbKO BHYTPK Tena brnoka
cnydas (case).
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Where B switch

B onepartope Switch Mbl TakK ke MOXXeM MCMNoNnb30BaTb
OONOJIHUTEeNbHOE yCnoBhe C NOMOLLUBH KIMKDYEeBOro crosa where.

Mpumep HWXe pa3MeLLaeT TOYKY (X, y) Ha NpMBEAEHHOM PUCYHKE:
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let yetAnotherPoint = (1, -1)
switch yetAnotherPoint {

case let (x, y) where x == y:
println (" (\(x),\(y)) 1is on the line x ==
yH)
case let (x, y) where x == -y:
println (" (\(x),\(y)) is on the line x == -
y")
case let (x, y):
printIn (" (\(x),\(y)) is just some

arbitrary point")

}

// BeBemeT "(1; -1) is on the line x == -y

"

Onepatop switch onpegensieT NEXuT N TOYKa Ha 3eNeHOoM
anaroHanu, rae X ==y, unu rMoneToBOW guaroHanu, rae X == -y,
WIIN HY Ha OAHOW U HW Ha ApYron.

Tpwu criyyast 06bABAAIOT KOHCTaHTHI X, Y, KOTOPbIE BpEMEHHO
OepyT 3HayeHus n3 kopTexa yetAnotherPoint. OTu KOHCTaHTbI
NCNonb3yTCA KaK YacTb yCroBus where, ans co3gaHus
AvHamMuyeckoro dunbTpa. Tenepb Npu cpaBHEHUN C LLAGIOHOM
cnyyas, Tak ke yYuTblBaeTCs 1 ycrnosue ¢ where,
yOoOBneTBOpEHME KOTOPOMY M BEAET 3HaYeHne cpaBHeHMS K true.

Kak 1 B npeablayLiem npumepe, NoCneaHui cnyyain BrnoyaeT B
cebs Bce BO3MOXHble OCTaBLUMECHA BapMaHThl, TakyTo default TyT
TaKXe He HYXeH, Tak kak 1 6e3 Hero onepartop switch siBnaeTtca
ncyepnbIBaoLUM.
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OnepaTopsl nepeaayu
ylpaBJieHUd

Onepamopsi nepedayu yripasrieHuss MEHAIOT
nocrnefoBaTenbHOCTb MCMONTHEHNS Ballero Koaa, nepeaasas
ynpasneHne OoT O4HOro hparmeHTa koga gpyromy. B Swift ectb
YeTblpe oneparopa nepenaydv ynpasneHus:

continue
break
fallthrough
return

OnepaTopbl continue, break, fallthrough 6yQyT onucaHbl B
cnepylowmx rmaesax. A onepartop return OygeT onucaH B rrnaee

"®yHKUUN".
Onepatop Continue

OnepaTop continue FOBOPUT LMKNY NPEKPATUTD TEKYLLYIO
nTepaumnto 1 Hadatb HOBYH. OH Kak Obl roBopuUT: "A 3aKOH4YMN C
TekyLlen ntepaumen”, Ho NONHOCTLIO U3 LLMKIa He BbIXOAMT.

3ameTKa

B uukne for ¢ ycnoBMem v MHKPEMEHTOPOM BCE MPOAOISKaeT
paboTaTb kak 1 paboTano, a UMEHHO yCInoBue NpoBepsieTcs,
NHKPEMEHTOP MEHSIETCA KaK 1 00bIYHO, B 0OLLEM LMK paboTaeT
Kak 0ObI4YHO, TONMBbKO KOA, BHYTPM LMK NPOnycKaeTcs.

Cnepytowmii npumep ybupaeT Bce rmacHble 1 npobenb n3 cTpoku
C HWDKHUM PErMCTPOM, AN TOro YToObl co3aaTth 3aragouHyto
dpasy-rofioBOSIOMKY:
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let puzzlelInput = "great minds think alike™
var puzzleOutput = ""
for character in puzzleInput {switch character

Case a", He", "i", "O", Ilu", LAl ":
continue
default:

puzzleOutput.append (character)

}
print (puzzleOutput)
// Haneuaraer "grtmndsthnklk"

Mpumep BbILE BbI3bIBAET ONepaTop cont inue, KOrAa OH HAXOAUT
COOTBETCTBME C IMacHbIMW 3BykaMy UM Npo6erioM, Bbi3biBasi TEM

camblM NpeKpaLleHne TeKyLLen ntepawmm n Havyano HoBOK. Takow
noaxo noseonget 6MoKy switch HAXOQUTb COOTBETCTBUE(M

WrHOPMPOBAaTh) TONLKO FMacHble 3Byku M Npoben, a He NPoBepsiTh
Kaxayto GykBy, KOTopasi MOXeT OblTb HanevaTaHa.

Onepatop Break

OnepaTtop break OCTaHaBNMBAET BbINONTHEHWE BCEW KOHCTPYKL UM
ynpasneHusi NoTokom. OnepaTop break MOXeET ObITb
MCMONb30BaH BHYTPU KOHCTPYKL UM switch UM BHYTPU LiMKNa,

Korga Bbl XOTUTE OCTAHOBUTb danbHewnwee
BbINOJSIHEHME switch UNW LWKNIa paHbLlue, 4eM OH OOIMKEH

3aKOH4YMTbCS cam no cebe.
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Onepatop Break B unkne

Korgoa onepatop break MCNONb3yeTCH BHYTPM LIUKIA,

TO break NpeKkpaLlaeT paboTy BCEro Lukna HemeaneHHo, 1
BbIMNOMNHEHME KOAa NPOAOMKaeTCsl C NepBOM CTPOKK Nocne
3aKkpbliBatoLlen ckobku yukna ().

OnepaTtop Break B KOHCTpYyKuuu Switch

Korga onepaTop break UCNONb3YyeTCA BHYTPU
KOHCTPYKL MW switch, TO OH NpeKpaLLaeT UCnosnHeHne Koaa

KOHKPETHOrO Criyyas u nepekuabiBaeT UCTIONIHEHME Ha NEPBYIO
CTPOKY Nocrie 3aKkpbiBaroLwen CKoOKN (}) KOHCTPYKUUN switch.

Tak>xe onepaTop break MOXeT UCNOJb30BaTLCA ANA
COMNOCTaBMNEeHUs UNN UTHOPUPOBaHUA Cry4Yaes B

KOHCTPYKLMM switch. Takkak

KOHCTPYKLMS switch McYepnbiBatoLas U He JonyckaeT NycTbIX
Cry4YaesB, TO MHOrAa ObiBaeT HEO6X0AMMO YMbILLNEHHO
COOTBETCTBOBATb MIN UTHOPMPOBATL CIyYau Ans TOro, YToobl
caoenaTb Ballun HaMepeHus AcHbIMU. Bbl aenaeTe aTo korga
MULLMTE CINOBO break B TENe CryYas, KOTOPbIN Bbl XOTUTE
nponyctuth. Koraa aToT cnyyait nonagaeT nNof cpaBHEHUe,

TO break cpasy 3aBepluaeT paboTy BCel KOHCTPYKLU WU switch.

3ameTKa

Cny4an (case) B KOHCTPYKLUKU Switch, KOTOPbLIV COOEPXKUT TOMbKO
KOMMEHTapuii, Npy KOMNUIALUKU BblAACT OLLUMOKY KOMAUAL NN,
KomMMeHTapuu - 370 He YTBEPXKAEHUS, U OHM HE AatoT
BO3MOXHOCTM UTHOPMPOBAaTh criydan. Ecnu Bbl xoTuTe
WUrHopupoBaTb Crly4an, To ucnonb3ymnte break.
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Creayowmii npyMep nNepekntoyaeTcs Ha CUMBOSIbHbIE
3HayeHue Character U ONpeadensieT, SBNAeTcs N CUMBOS

LenbiM Y4CNOM Ha OHOM U3 YeTbipex A3bIKOB. Heckonbko
S13bIKOB BKSTHOUEHbI B KaXKabl cnyyam (case) gnst KpaTKoCTU:

let numberSymbol: Character = "=" // lubpa 3

B YIPOUEeHHOM KMTalMCKOM SA3bIKE
var possiblelIntegerValue: Int?
switch numberSymbol {

Case Hl", "\", "—"’ "@":
possibleIntegerValue = 1
CaS@ "2" "\4" H:H ng".
4 14 4 .
possiblelIntegerValue = 2
Case "3", "Y‘", "Ell’ "m":
possibleIntegerValue = 3
Case "4" "2" Hm" "d".
4 14 4 .
possiblelIntegerValue = 4
default:

break
}
if let integerValue = possibleIntegerValue {
print ("The integer value of
\ (numberSymbol) is \ (integerValue).")
} else {
print ("An integer value could not be found
for \ (numberSymbol) .™")
}

// maneuaraetr "The integer value of = is 3."

3TOT NpuMep NpoBepseT numbe rSymbol HA HANUYME B HEM
LLenoro Ymcna oT 1 4o 4 Ha apabCckoMm, NaTUHCKOM, KUTaNCKOM

WnNu Tanckom s3blkax. Ecnv coBnageHne HangeHo, To OAnH 13
cnydaeB switch yctaHaBnusaeT onuMOHanNbHY0
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nepemMeHHyl Int?, Ha3BaHHY possibleIntegerValue B
noaxogsLiee L enovYncrieHHoe 3Ha4YeHue.

Mocne Toro Kak KOHCTPYKUMSA switch BbINOAHEHA, MPUMEpP
Mcnosb3yeT OoNnuynoHarbHYH NPUBA3KY ONA onpeaeneHna Hannyma
BeNUYMHGbI. [lepeMeHHada possiblelntegervalue UMEET
HesABHOE Ha4YarbHOEe 3Ha4YeHne paBHoe nil B CUIY TOro, YTO OHa
OMLUMOHArNbHbIN TUM, TAKNM o6pa30|v| onunoHanbHaA NpuBA3Ka
NponaeT yCneLHO TOMbKO B TOM criyyae,

ecnn possiblelIntegerValue OyAeT MMETb aKkTyarnbHOe

3HaYeHne OQHOrO U3 YeTbIPEX NEePBbIX Cry4YaeB
KOHCTPYKLMU switch.

OTO He NPaKTUYHO NEPEUNCNATL KaXgoe BO3MOXHOE

3Ha4YeHne Character B NPUMEpPE Bbille, TakuM 0Opasom

cnyvam default ynaBnuBaeT BCe OCTalbHbIE BapUaHThI
CMMBOJIOB, KOTOPbIE HE COOTBETCTBYHOT NEPBLIM YETLIPEM
cny4dasm. Cnyyato default He HAgo NpPeanpPUHUMATb Kaknx-rnmbo
OENCTBUN, TaK YTO Tam NPONMUCaH TONbKO onepaTop break. [ocne
TOro Kak cpabaTtbiBaeT cryvyal default, cpabaTbliBaeT Ubreak,
YTO NpeKpaLlaeT OeNCTBME KOHCTPYKUMM switch M KoL
npoJosKaeT CBO paboTyC if let.

Onepatop Fallthrough

KoHcTpyKkuus switch B Swift He npoBanuBaeTcs U3 kaXaoro
cnyyas (case) Bcregylowmin. HanpoTue, Kak TONbKO HaxXoauTcs
COOTBETCTBUE C MEPBLIM CrlyvYaeM, Tak cpasy M NpekpallaeTcs
paboTa Bcew KOHCTpYKLMK. A B A3blke C, paboTta

KOHCTPYKLMM switch HEMHOTO CITOXHee, Tak Kak TpebyeT SsBHOro
npekpaLleH1s paboTbl MPW HAXOXOEHUN COOTBETCTBUS

CNOBOM break B KOHLLE CIlyyasi, B NPOTMBHOM Crly4ae npu
COOTBETCTBUM Mbl MPOBANMMCS B CNeAyHOLLUMIA Criydan u Tak
Aanee rnoka He BCTPETUM CIoBO break. /3bexaHne npoeanos
3HAYUT YTO KOHCTPYKLMS switch B Swift bonee kpaTkas un
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npeackasyemMasi, Yem oHa e B C, Tak kak OHa npefoTBpallaeT
cpabaTbiBaHME HECKOMbKUX CITy4YaeB Mo OLnbKe.

Ecnn BamM No Kakon-To NPUYMHE HYXXHO aHanormyHoe
npoBanvBaHue kak B C, TO Bbl MOXeTe UCMOoNb30BaThb
onepartop fallthrough BKOHKPETHOM crniyyae. [Mpumep Huxe

ncnonb3dyeT fallthrough ANd TEKCTOBOIO ONMUCaHUA Liefioro
yucna:

let integerToDescribe = 5

var description = "The number

\ (integerToDescribe) is"

switch integerToDescribe ({

case 2, 3, 5, 7, 11, 13, 17, 19:

description += " a prime number, and also"
fallthrough

default:
description += " an integer."

}

print (description)

// BeBOmMT "The number 5 is a prime number,
and also an integer."

B npumepe Mbl 06bsBNSIEM HOBYIO MEPEMEHHYIO TUMY String,
Ha3BaHHY description M NpUCBaMBaeM el UCXoQHOE
3HayeHwue. [NoTom Mbl onpegensem

BENIMYMHY integerToDescribe, NCNOJb3YyH KOHCTPYKLU WO switch.
Ecnun 3HayeHne integerToDescribe O4HO N3 3HAYEHUI CNNUCKA
cny4asi, To Mbl NOMy4aeM TEKCTOBOE ONMCaHNe 3Ha4YeHue,
KOTOPOE OOMNOSHAETCS 3Ha4YeHMEM, KOTOPOEe HaxoamTCs
Bdefault, TaKk Kak Ha YpOBEHb BbllLe B cpaboTaBLllem cryvae
CTOWUT KIOYEBOE CNOBO fallthrough, NOCME YEro 3aBepLUaeTCs
paboTa KOHCTPYKL UK switch.

Ecnn 3HayeHne integerToDescribe He NpUHaOnNexXumT CNUCkKy
3Ha4YeHN HaLero eANHCTBEHHOro cny4yasn, To cpa6aTb|BaeT
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Cnyyam no ymMOomn4yaHuio, KOTOPbIN UMEeEeT BCe OCTaBLUMeCs
3HayeHus, He BoLlewmMe B NepBbli Criyyvan,

N integerToDescribe NOMy4YaeT 3HA4YEHMNE TOJNBKO TO, YTO ECTb B
default.

Mocne Toro kak cpaboTana KOHCTPYKUMS switch, Mbl NOJly4aem
onucaHue Yncna, cnonb3ys YHKLMIO printin (). B Hawem
npumepe Mbl NOSly4aeM 5, YTO KOPPEKTHO ONpeaeneHo Kak
MpPOCTOe Yncro.

3ameTKa

KntoyeBoe crnoBo fallthrough HE MPOBEPSIET YCIIOBUE Cryyasi,
OHO MO3BOMAET NPOBANUTLCSA U3 KOHKPETHOrOo Cryyasi B
crneylowmin Unu B default, YTO COBMaAAET CO CTaHAAPTHbLIM
noBefeHeM KOHCTPYKLUU switch B A3bIke C.

MapKkupoBaHHble KOHCTPYKLUU

Bbl MoXeTe pa3mellaThb LUKIbl UM KOHCTPYKL UK switch BHYTPU
ApYrnx LMKNOB UNMN switch KOHCprKLl,VIVI, co3gaBad TeM CaMbiM
CINoOXHOo€e TeYeHune ncnofniHeHmne Kkoga. OﬂHaKO LUKIbI N
KOHCTPYKUUUN switch MOTYT UME€Tb break, YTO MOXET NpepBaTb
BbINOMHEHWE KoAa npexaeBpeMeHHo. B obuwem nHorga nonesHo
ABHO YKa3blBaTb KaKOW LMK UIu KaKyto KOHCTPYKLNKO switch Bbl
XOTWUTE NpepBaTb ONepaTopoM break. TaK e, €CNM Y Bac eCTb
HECKOJTbKO BITOXXEHHbIX LIMKITOB, TO MOXET ObITb NOSIE3HBIM SIBHOE
yKkasaHue Toro, Ha Kakol LMK MMeHHo OyaeT OecTBOBaTh
onepaTtop continue.

D,J'IH BCEX 3TUX u,ene|7| Mbl MOXXEM MapKMpoBaThb LUK NN
KOHCTPYKLMIO switch MapKkepoM KOHCTPYKLMIA U UCNOMb30BaTh
€ro BMecTe C onepaTtopoM break UMM ONEPATOPOM continue ANA
npenoTBpalleHna nnn NnpoaosikeHna NCNnofiHeHnA
MapK1MpoBaHHOW KOHCTPYKLUW.

175



MapknpoBaHHbIe KOHCTPYKL U 0603HaYalTCst Mapkepom,
MAOYLIMM Ha TOW e CTPOKE KakK 1 KIloYEBOE CIIOBO KOHCTPYKL MM,
CONpoBOXAaeMbiM ABOETOUNEM. Huxke npuBeaeH npumep
CUHTaKcuca UmKna while, XOTS NPUHLMN paboTbl Mapkepa Takoi

Xe CO BCEMU KOHCTPYKUUAMU:

Mg Mapkepa : while yciyioBue {
VICIIOJIHSIEMBIM KOOI

B panbHenwem npumepe Mbl byaem
ncronb3oBaTb break, continue C MAPKMPOBAHHbLIM
LUKIOM while ONS aganTUpoOBaHHON Bepcun 3meu u JlecmHuubl,

KoTopyto Bbl Bugenu paxHee B "Liuknel While". B aToT pa3 y Hac
NosIBMITOCbL HOBOE NpPaBuWIIo:

Urobbl No6eauThb Bbl AOIMKHbLI MOMACTb TOYHO Ha KNETKY 25.

Ecnu pesynbtaTt 6pocka kybuka gaeT Bam xoaoB 6onee yem
Ha 25 KNeTKy, TO Bbl AOMKHbI OpOCKThL elle pas, 40 TeX Nop noka
He nonageTe TOYHO Ha KINEeTKy 25.

MrpoBasi 30Ha AOCKM ocTanach Takow xe Kak u Obina:
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| 21 22 23 24 25
20 19 18 17 16
|1 12 13 14 15
10 9 8 7 6]
1 2| ﬂ d 5

BenuunHbl finalSquare,board, square U diceRoll UHMLMANK3

MPYIOTCA TOYHO TaKXKe Kak U B MPOLUIbIX MpUMepax urpbl:

let finalSquare
var board = [Int
repeatedValue: O
board[03] = +08;
+09; board[1l0] =
board[14] = -10;
-02; board[2

var square = 0
var diceRoll =

]
)

25

(count:

finalSquare + 1,

board[06] =

+02

board[19]
= -08

+11;

-11;

board[09]

board([22]

B aTou Bepcum urpbl UCNOMb3yeTCs LUK while W
KOHCTPYKUMA switch 418 BOMMOLWEHUS NOMMKA UTpPbl.
LInkn while Mapkep Ha3BaHHbIN gameloop, ANA MHOMKAL NN

rmaBHOIO L UKNa Urpbl.
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Ycnosue yukna while square != finalSquare NoKasbiBaeT,
YTO Tenepb HamM HY>XHO NONacCTb CTPOro Ha KNEeTKy 25:

gameLoop: while square != finalSquare {
if ++diceRoll == 7 { diceRoll = 1 }
switch square + diceRoll {
case finalSquare:
//nocye 6pocka kyOumka MBI [IONalaeM Ha
KJIeTKy 25, MI'pa OKOHUEHa
break gameLoop
case let newSquare where newSquare >
finalSquare:
//MBL KMHYJIM KyOMK Ha CJMIKOM OOJILIIOe
3HAUeHMe, BHAUMT HaM HYXHO KMHYTH CHOBA
continue gameLoop
default:
//monycTuMoe OBMXEHME I[10 MITPOBOMY
MOJII0, IOBUTAEMCH
square += diceRoll
square += board[square]

}

print ("Game over!")

I/Irpaanaﬂ KOCTb 6pOCGGTCﬂ B Ha4alle Kaxgoro uukra. I'Ipe>|<p,e
4YyeM OBUraTbCqd Nno AOoCKe NaeT npoBepka B
KOHCTPYKUWUN switchHa BanMgHOCTb Xxo4a, NOTOM 06pa63Tb|BaeT

ero, ecnm Takoe gsmnxxeHne oonyctnmo:

Ecnu vrpanbHas kKocTb ABUraeT Urpoka Ha NoCneaHio KNeTKy,
urpa 3akaHunBaeTcs. OnepaTop break €

MapKepoM gameLoop NepeknabiBaeT UCMONHEHNe kKoda Ha
MepByko CTOKY kofa nocre LuKna while, KOTOpas U 3aBepluaeT
urpy.

Ecnu vrpanbHas KOCTb ABUraeT Urpoka aarnee Yem Ha
MOCMeaHIo KNeTka, TO Takoe ABVXeHNe cuMTaeTcs
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HEKOPPEKTHbIM, U UTPOKY NPUXOANUTCA KMAaTh KOCTh eLle pas.
Onepatop continue C MAPKEPOM gamel.oop 3aKaHYMBAET
nTepauuto u Ha4nMHaeT HOBYIO.

Bo Bcex cnyyaax ABvxkeHue urpoka Ha diceRoll KMETOK
OOMYCTUMO U KaxXkabln X0 naeT npoBepKa NOrnku Urpbl Ha
Hanuumne necTHUU 1 3men. Korga KoH4YaeTcs ntepaums, Mol
BO3Bpall@aeMcsi Ha Havano uukna while, rge npoBepseTcs
yCrnoBue Ha HeoBXoANMOCTb AanbHe NLNX XOO0B.

3ameTKa

Ecnu onepaTop break He UCNOMb3YeT MapKkep gameLoop, TO OH
OyaeT npepbiBaTh BbINOSIHEHNE KOHCTPYKLIMU switch, @ HE BCEro
LuKna while. Ho ncnonb3ysa mapkep gamel.oop Mbl MOXEM
yKasaTb Kakoe MCNOSIHEHNE KOHCTPYKL, MU HY>KHO NpepBaThb.
O6paTunTe BHMMaHME TaK e U Ha TO, YTO HET HEOBXOANMOCTM
ncnonb3oBaTb Mapkep gameloop, KOr4a Mbl obpallaemcs

K continue gameLoop Afs TOrO, YTOOLI NEPENTU K cneayoLlemn
nTepaumn. B aTon nrpe BCero oamH LMK, Tak YTO HET HUKaKOM
ABYCMbICIIEHHOCTU Ha KaKOW LMK 3TOT onepaTop MOXeT Boo6LLe
Bo3gencTBoBaTb. O4HAKO N HUKAKOro Bpeda HET B TOM, YTO Mbl
ABHO YKa3aJiM gameLoop MapKep B CTPOke C

onepatopom continue. Bonee Toro, Aenas Tak Mbl Aenaem Hall
KOo4 HarndgHee n BoCnpuaTmne rormkn nrpbl CTaHOBUTCA bonee
ACHbIM.
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OYHKI VU

@yHKUUU — 3TO CaMOCTOSATENbHbIE hparMeHThbl kKoda, peLlatoLume
onpegeneHHyto 3agavy. Kaxxgon gyHKunmn npucesameaeTcd
YHVKanbHoe UMsi, MO KOTOPOMY €€ MOXHO UaeHTUULNPOBaTh 1
"Bbl3BaTb" B HYXXHbI1 MOMEHT.

Asbik Swift npegnaraetT 4OCTaTOYHO rMOKMIA €OUHBLIN CUHTaKCUC
YHKL M — OT NpOCTbiX C-nogobHbIX dyHKL UM 6e3 napameTpoBs
00 crnoxHbix metonos B ctune Objective-C ¢ nokanbHbIMU 1
BHELUHUMW NapameTpamu. NapameTpbl MOTYT CRYXUTb KakK ans
NPOCTON MHULMAnNU3auumn 3HauYeHNn BHYTPU OYHKLUN, Tak 1 ons
N3MEHEHNSA BHELLUHMX NEPEMEHHbIX NOCSIe BbIMONHEHUS (PYHKL UK.

Kaxxgas cdyHkumna B Swift umeeT Tun, onucbiBatoLwmm T1n
napameTpoB hyHKL UK 1 TN BO3BPALLAEMOrO 3HaYeHus. Tun
bYHKLL MM MOXHO UCMONb30BaTb aHANOrMYHO NMOGbLIM OPYTUM
Tunam B Swift, T. €. ogHa PyHKLNA MOXKeT BbITb NapameTpomM
apyron cpyHKkUumn Nnbo ee pe3ynbTUPYOLLMM 3HAYEHMEM.
®yHKL MM Takke MOTyT BKNaAbIBaTbCs ApYr B Apyra, YTo
Nno3BoNsieT UHKaNCcynMpoBaTh onpeaeneHHbIN anropuTm BHYTPU
NOKanbHOro KOHTEKCTA.
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Sw N

O0BbsABJ/JIEeHHE U BbI3OB
GYyHKI MU

Mpn 06BABNEHNN YHKLMN MOXHO 3a4aTb OAHO UITN HECKONbKO
MMEHOBAaHHbIX TUMN3NPOBaHHbLIX 3HAYEHWIA, KOTOpbIE ByayT ee
BXOOHbIMW AaHHbLIMU (UK mapamMempamu), a TaKKe TUM
3Ha4YeHus!, KOTopoe PyHKLUA OyaeT nepenaBaTh B Ka4ecTBe
pesynbTaTta (Unu so3spawaembit mur).

Y kagow OyHKL MM OOIMKHO ObITb UMS, KOTOPOE OTpaXkaeT
pelaemyto 3agady. Yrobbl Bocnonb3oBaTbCs OyHKLMEN, ee
HY>XHO "BbI3BaTb", yka3aB MMS U BXOOHbIE 3HA4YeHUs
(apaymeHmel), cCOOTBETCTBYOLLME TUMAM NapaMeTpoB 3TOM
dyHKU NN, AprymMeHTbl (PyHKLIMM BCEraa OOIMKHbI NOTU B TOM Xe
nopsiake, B KAKOM OHM Bbinn ykasaHbl Npy 00bABNEHUM QyHKL UK.

B npvBegeHHOM HMKe NpuMepe PYHKLUS HasblBaeTCs sayHello,
MOTOMY 4YTO 3TO OTpaXaeT ee 3aJady — Nony4YnTb UMs

nonb3oBaTens U BeXNMBO No3aopoBaThes. [InA aToro 3agaeTca
O[VIH BXOJHOW NapaMeTp TUna String Noj

Ha3BaHMEM personName, a BO3BpallaeTCca ToXe 3Ha4vYeHne
TUNa string, HO YXXe codep kallee NpuBeTcTene

func sayHello (personName: String) -> String {
let greeting = "Hello, " + personName + "!"
return greeting

}

Bca aTa nHdopmaLusa ykasaHa B 06bseieHUU hyHKYUU, nepen
KOTOPbIM CTOUT KIMFOYEBOE CrOBO func. TUN BO3BpaLlaemMoro

3Ha4YeHMs PYHKL MM CTaBUTCS Nocne pesyrnbmupyouel
cmpernku -> (3To0 gecuc 1 npasas yrnosas ckobka).
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Sw N

M3 06bsABneHnst yHKL MM MOXKHO y3HaTb, YTO OHa AenaeT, kKakue
y Hee BXoAHble JaHHble U KakoW pe3ynbTaT OHa BO3BpallaeT.
O6BbSBNEHHYO DYHKL MO MOXHO OAHO3HA4YHO BbI3blBaTb M3
noboro yyactka koga:

println(sayHello ("Anna"))
// Haneuaraer "Hello, Anna!"
println(sayHello ("Brian™))
// naneuartaer "Hello, Brian!"

Tak, QyHKUNIO sayHello MOXHO Bbl3BaTb C apryMeHTOM
TMHa:Strinq,B3HTHNIBKaBHHKM:sayHello("Anna").nOCKOﬂbe
PYHKL NS BO3BpALLAET 3HAaYeHME TUNna String, Bbl30B PYHKL MM
sayHello MOXHO YKa3aTb B Ka4eCTBe NapameTpa

YHKLUKN println, YTOObI HANEYaTaTh NOMYYEHHYIO CTPOKY (CM.
BblLLE).

Teno QyHKUMKN sayHello HAYMHAETCH ¢ 0O bsABNEHNSI HOBOM
KOHCTaHTbI TUNa St ring Nof Ha3BaHUEM greeting, B KOTOPYHO

3anncbiBaeTCcd NpocToe npmuBeTCcTBmne ansa
nonb30BaTeNiA personName. 3atem aTo npmueeTcrTemne

BO3BpaLLaeTCcsl B TOUKY Bbl30Ba (PyHKL MM C MOMOLLBIO KITHOYEBOTO
cnoea return. locne BbINOMHEHUSI onepaTopa return

greeting (PYHKL WS 3aBepLUAET CBOK paboTy 1 Bo3BpallaeT
TeKyLlee 3Ha4eHne greeting.

chHKLI,I/IPO sayHello MOXHO BbI3blBaTb MHOIOKpaTHO U C pa3HbIMU

BXOAHbIMW 3Ha4YeHMsIMU. B npumepe Boille nokasaHo, 4To OygeT,
ecnu cpyHKL M0 BbI3BaTb C apryMeHTOM "Anna", a 3aTEM C

aprymeHToM "Brian". B kaxgom criydae dyHKL WS BO3BpaTUT
nepcoHanbHoe NpuUBETCTBME.
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g w N

UToObl YNPOCTUTL KOA 3TON (DYHKLL MM, MOXHO 3anncaTb Co3faHue
COoO00OLLEHNA 1 ero Bo3BpaT B O4HY CTPOKY:

func sayHelloAgain (personName: String) -> String {
return "Hello again, " + personName + "!"

}
println (sayHelloAgain ("Anna"))
// Haneuaraer "Hello again, Anna!"

[lapamMmeTpsbl pYHKIIMU U
BO3BpalllaeMbie 3HAYEeHUA

B a3bike Swift napameTpbl hyHKL NI 1 BO3BpaLLaemble 3Ha4YeHUs
peann3oBaHbl 04eHb rMbKo. Pa3paboTumnk MoxeT 00bABNATL
nobble pyHKLUN — OT NPOCTENLLNX, C OAHUM Be3bIMAHHBIM
napameTpomM, 0 CNOXHbIX, CO MHOXECTBOM NapamMeTpoB U
COCTaBHbIMU UMEHaMMW.

®DYHKLUMM C HECKONTbKUMU BXOAHbLIMM
napameTpamu

Y YHKL MM MOXKET BbITb HECKOMBKO NapaMeTpoB, KOTOpble
yKa3blBalOTCS Yepes 3ansATyto B CKOGKaXx.

Cneaytowiaa dyHKL A NonyyaeT Homepa HavanbHoro u
KOHEYHOrO 3HaueHMU NonyMHTepBana u NoACYATLIBAET, CKOMbKO B
HEeM 3MeMeHTOB:

func halfOpenRangelength (start: Int, end: Int)
-> Int {
return end - start
}
println(halfOpenRangelLength (1, 10))
// Hamneuaraer "9"
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®yHKUMN 6e3 napamMeTpoB

B HekoTOpbIX crnyyasx yHKL UM MOTYT HE UMETb BXOAHbIX
napameTpoB. BoT npumep cyHKL UM 6e3 BXOAHLIX NapaMeTpoER,
KOTOpasa npu Bbi3oOBE BCerga Bo3BpallaetT ogHO U TO XXe 3Ha4YeHune
ThNa string:

func sayHelloWorld() -> String {
return "hello, world"

}

println(sayHelloWorld())

// uaneuartaer "hello, world"

O6paTtuTe BHUMaHWe, YTO HECMOTPS HA OTCYTCTBME NapaMeTpPOB,
B 00BbSABNEHNM PYHKL NN BCE PABHO HYXXHO CTaBUTb CKOOKM nocne
nmeHu. Mpu BbI30BE NOCNe UMEHU PYHKLUN TaKkKe YKasblBalOTCH
nycTble CKOOKN.

®yHKUMN, He BO3Bpallalolme 3Ha4YeHus

B HekoTOpbIX cny4asx yHKL MM MOTYT HE UMETb BO3BPaLLaemMoro
Tuna. BoT gpyras peanunsaums yHKUMK sayHello nog
Ha3BaHWEM sayGoodbye, KOTOpas neyataet COOCTBEHHOE
3Ha4yeHWe TMna String, HO HE BO3BpaLLaeT ero:

func sayGoodbye (personName: String) {
println ("Goodbye, \(personName)!'™)

}

sayGoodbye ("Dave™)

// HameuaTaer "Goodbye, Dave!"

Tak kak y yHKL MM HET BbIXOAHOTO 3HaYeHus1, B ee 06bABMNEeHNN
OTCYTCTBYET pe3ynbTupytoLlas cTpeska (->) 1 Bo3BpallaeMblii

TAN.
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3ameTKa

Ctporo roBops, hyHKLUNA sayGoodbye BCE e BO3BpaLLAET
3HaYeHne, XOTS OHO HUTAE U HE YKa3aHO. DYHKLLMM, ANst KOTOPbIX
He 3a[aH Bo3BpaLlaeMbli TUM, NOfy4atoT cneynanbHbIN TUN
Void. [o cyTn, 3TO NPOCTO NYCTON KOPTEX, T. €. KOPTEX C HYNem

ANIEMEHTOB, KOTOprVI 3anuncbiBaeTCcd Kak () .

BbixogHoe 3HaveHne (byHKLI,I/II/I MOXeT ObITb UrHOPUpPOBaHO:

func printAndCount(stringToPrint: String) ->
Int {

println (stringToPrint)

return count (stringToPrint)
}
func printWithoutCounting (stringToPrint:
String) {

printAndCount (stringToPrint)
}
printAndCount ("hello, world")
// HameuaTaer "hello, world" M BepHeT 3HAUEHUE
12
printWithoutCounting ("hello, world")
// uaneuataer "hello, world", HO He BeEpHET
3HaUeHUEe

MepBas pyHKUUSA, printAndCount, Me4yaTaeT CTPOKY, a 3aTeM
BO3BpaLLAET ee ANVHY B BuAe uenoro (Int). Bropas
PYHKUMSA, printilithoutCounting, BbI3blBAET NEPBYH, HO HE
obpabaTbiBaeT ee pesynbTart. [py Bbi3oBe BTOPOW PYHKL MM
nepsas PyHKLUSA NO-NpexHeMy nevyataeT coobLleHne, HO ee
pesynbTaT He UCMOoNb3yeTcs.

3ameTKa

XoTs1 BO3BpaLLaemble 3Ha4YeHMs1 MOXHO MTHOPUPOBaTb, PyHKL M
BCE e JOIPKHA BO3BPATUTb TO, YTO 3afaHO B ee 0O bSBNEHNUN.
®yHKUMS, ANsS KOTOPOK yKa3aH BO3BpaLLaeMblil TUM, He MOXeT
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3aKaH4MBaTbCSA OMNepaTopoOM, KOTOPbI HAYErO He BO3BPALLAET,
“Ha4e Npom3onaeT owmbKa BO BPEMS KOMMUMSALUN.

(DyHKLI,VIVI, BO3Bpallarolline HeCKOJ1IbKO 3Ha4YeHnn

Urobbl Bo3BpaLlaThb M3 OYHKL MU HECKONbKO 3HAa4YEHWUI B BUAe
COCTaBHOrO NapamMeTpa, HY>XHO 00 BABUTL (OYHKLIMIO TUNa KOPTEX.

B cnepytowem npumMmepe obobsBneHa dyHkLna minMax, koTopas
ULLET MUHUMArbHbIA U MakCUMarbHbIA 31EMEHTbI B MaccuBe
TMna Int:

func minMax(array: [Int]) -> (min: Int, max: Int) {

var currentMin = array[0]
var currentMax = array[0]
for value in array[l..<array.count] {
if value < currentMin {
currentMin = wvalue
} else if wvalue > currentMax ({
currentMax = value

}

return (currentMin, currentMax)

®YHKUMS minMax BO3BpaLLAET KOPTEX U3 ABYX 3HAYEHUI
TMNa Int. OTUM 3HAYEHUSM NPUCBOEHbI UMEHA min U max, YTOObI

K HUM MOXHO ObIno obpalaTbcs Npu 3anpoce Bo3BpallaeMoro
Tna yHKumnn.

Teno yHKUMN minMax HAYMHAETCH C MHMLWanM3au M AByx
pabounx NnepeMeHHbIX currentMin W currentMax 3HAYEHNEM
nepBoro L,enoro aneMeHTa B Maccuae. 3atem pyHKL 1S

nocnenoBaTesibHO NpoxoauT No Bcem oCctalibHbIM 3Ha4eHNAM B
MaccuBe 1 cpaBHMBAET UX CO 3HAYEHUAMU currentMin U
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currentMax COOTBETCTBEHHO. Ml HAKOHeL, caMoe ManeHbKoe U

camoe 60orbLLOe 3HaYeHNs BO3BPALLAOTCS BHYTPY KopTexa
Tuna Int.

Tak Kak MMeHa 311eEMEeHTOB KOpTeXa ykasaHbl B BO3BpaLLlaeMoM
TUNe PYHKL MU, K HUM MOXHO o6paLlaTbCs Yepes TOYKY U
CYMTbIBaTb 3HAYEHUS:

let bounds = minMax([8, -6, 2, 109, 3, 711])
println("min is \ (bounds.min) and max is

\ (bounds.max) ")

// Hamneuartaer "min is -6 and max is 109"

O6paTtnTe BHUMaHWe, YTO K ANIeEMEHTaM KopTexa He Hy)KHO
obpallaTbCs Yepes TOUKY Npu Bbl3oBe (OYHKLUK, TaK Kak UX
MMEHa yXxe ykasaHbl B ee BO3BpallaeMoM Tune.

KopTex-onunoHan Kak Bo3BpaljaemMmbin Tun

Ecnu Bo3BpallaemMbin U3 PYHKLUM KOPTEX MOXET UMETb "nycroe
3Ha4yeHue", To ero cnegyeTt o0bABUTL KAKKOPMEX-0NyuoHar,T. e.
KOPTEX, KOTOPbIN MOXET paBHATLCS nil. Yrobbl caenatb

BO3BpaLIJ,aeMbII7I KOopTeXxonuunoHanom, Hy>XHO NOCTaBUTb
BOI'IpOCI/ITeJ'IbeIIZ 3HaK nocne 3aKprBaI-0LLI,eI‘/‘1 CKOOKW: (Int,

Int)?UWNMN(String, Int, Bool) 2.

3ameTKa

KopTex-onunoHan Buga (Int, Int) ? 3TO HE TO e caMoe, 4YTo
KOpTEeX, coaepkalmn onyuoHanbl: (Int?, Int?).KopTex-
ornLMoHarn cam ABfsieTCs OnuoHanom, Ho He 06s13aH COCTOATb U3
OnLMOHarbHbIX 3Ha4YEHUN.

(DyHKLl,Vlﬂ minMax Bbllle BO3BpaLlaeT KOPTEeX U3 ABYyX 3Ha4YeHNn
ThNa Int, OAHAKO HE NpoBepAeT KOPPEKTHOCTb NepegaBaemMoro
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MaccuBa. Ecnun apryMeHT array COAEPXUT MNyCTOW Maccus, ANg
KOTOPOro count PaBHO 0, PYHKUNSA minMax B TOM BUAE, B KAKOM
OHa npvBeeHa Bbllle, BblgacT oWwnbKy BpeMeHU BbliNOSTHEHUS,

korga nonbiTaeTcs obpaTuTbCA K aneMeHTy array[0].

[ins ycTpaHeHusl 3Toro HeJo4eTa nepenuwem
pyHKL MO minMax Tak, YTOObl OHa BO3BpaLLana KopTex-

onuunoHan, KOTOprVI B CJlydae nycTtoro Mmaccuea npnmMmeT
3Ha4vYeHne nil:

func minMax (array: [Int]) -> (min: Int, max:
Int)? {
if array.isEmpty { return nil }
var currentMin = array[0]
var currentMax array[0]
for value in array[l..<array.count] {
if value < currentMin {
currentMin = value
} else if value > currentMax {
currentMax = value

}

return (currentMin, currentMax)

Uro6bl NpoBepUTL, BO3BpaLLaeT N 3Ta Bepcus
YHKL UM minMax aKTU4YECKOE 3HaYeHMe KopTexa nnnm nil,

MOXHO MCNOJIb30BaTb NPUBA3KY ONnuUnoHana:

if let bounds = minMax([8, -6, 2, 109, 3, 711) {
println("min is \ (bounds.min) and max
is \ (bounds.max)")

}

// HaneuvaraeT "min is -6 and max is 109"
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HMeHa nmapaMeTpoB
GYyHKI MU

Bo Bcex paccMOTpeHHbIX Bbile PyHKLUAX ONpeaeneHbl UMeHa
napamempos:

func someFunction (parameterName: Int)
// Teno byHKUMM, B KOTOPOM MOXHO
MCIIOJNIb30BaTh parameterName
// nna ofpalleHrsda K 3HAUEHMI 3TOTO
apryMeHTa

}

TeM He MeHee 3TV UMeHa NapameTpOB NCMOSb3YHTCS TONbKO B
Tene yHKL MU U HEAOCTYMHbI NMpW ee Bbi3oBe. Takne nMeHa
Ha3bIBalOTCS JIOKa/IbHbIMU UMEeHaMU rapamempos, NOCKOIbKY
OHM AOCTYMHbI TONbKO B Npeaenax Tena yHKuun.

BHewHne MMeHa napameTpoB

WHorpa yno6Ho npucBanBaTb NapaMeTpam MMeHa 80 8pemsi
8bI308a (PyHKL MM, YTOObI yKasaTb X Ha3HaYeHUe.

Uro6bl Npw BbI3oBE (PYHKLMM MOXHO ObINO NPUCBOUTL MMEHa ee
napameTpam, 06bSABUTE AN HUX BHEWHUE UMEHa B ONONHEHNe
K NoKanbHbIM. BHellHee nMs NnapameTpa 3anucbiBaeTcs nepen
COOTBETCTBYIOLLMM NOKanbHbIM Yepes npoben:

func someFunction (externalParameterName
localParameterName: Int) {

189



// Teyo bYHKIMM, B KOTOPOM MOXHO
MCIIOJIb30BaThk localParameterName

// nnsa ofpaleHrs K SHAUEHMIO 3TOTO
apryMeHTa

}

3ameTKa

Ecnun ana napameTpa 006bsIBMNEHO BHELLHEE NMS, TO Npw" Bbl30BE
d)yHKLI,I/II/I Ana Hero scerga Hy>KHO yKa3biBaTb BHELLHEeEe NMA.

B kauyecTBe npumepa paccMOTpMM CneayoLyto OyHKL NI,
KoTopas o6beanHseT ABE CTPOKN, BCTABNASA MexXay HUMIN
"CTPOKy-coeanHuTEemnb":

func join(sl: String, s2: String, Jjoiner:
String) -> String {
return sl + joiner + s2

B MomeHTBbI3OBa (*)yHKLWII/I Ha3Ha4Ye HUe 3TUX Tpe X BXOAHbIX
CTPOK elle He BMNMOoJiHe NOHATHO:

join("hello", "world", ", ")
// BoszBpaTuT "hello, world"

Urobbl NPOSICHMUTL 3TN 3HAYEHNSA TUMNA St ring, 00bABUM
BHELLHWE NMeHa ans KaXkaoro napameTpa yHKLMK join:

func join(string sl: String, toString s2:
String, withJoiner joiner: String)
-> String {
return sl + joiner + s2
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B aTom Bepcumn oyHKU UM join Yy NepBOro napameTpa ecTb
BHELLUHee UMS string W NIOKaNbHOE NMS s1; Y BTOPOro
napameTpa eCTb BHELIHee UMS toString M floKanbHOe UMS s2; U
HakoHeL, y TpeTbero napaMmeTpa ecTb BHeLLHee

UMS withJoiner U NOKanbHOE UMS joiner.

Tenepb C NMOMOLWbH 3TUXBHELWUHUX MMEH NMNapaMeTpPOB MOXXHO
OAHO3HAa4HO BbI3blBATb (byHKLI,VI}OZ

join(string: "hello", toString: "world",
withJoiner: ", ")
// BosBpatur "hello, world"

Bnarogaps ncnonb30BaHWMO BHELLHUX UMEH MapamMeTpOB BTOP Y0
BEPCUIO (PYHKLUU o in MOXHO Bbl3blBaTb BHYTPU BblpaxeHuii 6e3

yu.l,ep6a ana YnTaemMmocCcTu Koga h NMoOHMMaHuna ee anroputMa.

3ameTKa

BHeluHMe MeHa napamMeTpoB fy4lle BCero Ucrnosnb3oBaThb, Koraa
apryMeHTbl OYHKL MU HE 04eBUAOHBI ANS TeX, KTO YUTaeT Koz
BnepBble. Ecnu e HazHa4YeHWe KaXxaoro BXOAHOro napameTtpa
MHTYUTMBHO SICHO MPW BbI30BE (PYHKLUW, TO BHELLHNE UMEHA He
HY>KHbI.

COKpaLI.I,eHHI:Ie BHeWWHWe MMeHa napameTpoB

Ecnu HeoGxoavMo 3agaTh BHELLHEE MMS AN napameTpa

dbyHKL MK, Y KOTOPOTO YKe eCTb noaxoasiLiee rfokanbHoe Mms, To
aybnuposaTb 3T0 UMSA He TpebyeTca. BMeCcTo aToro MOXHo
HanucaTb UMSA OAMH pa3 U NoCTaBUTb Nepea HUM peLueTky (#). Ha
A3blke Swift 310 OygeT o3HavaTb, YTO UMA NapameTpa sBnseTcd
O[JHOBPEMEHHO M NOKanNbHbIM, Y BHELUHUM.
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B crneaytowem npumepe obbsasneHa
YHKUMA containsCharacter, B KOTOPOW BHELWWHNE UMEHA

3agaHbl Ang

func containsCharacter (#string: String,
#characterToFind: Character) -> Bool {
for character in string {
if character == characterToFind {
return true

}

return false

Takol BbIOOP MMeH He TONbKo AenaeT koA PyHKL UK NpoLle u
NOHSAATHEE, HO N YCTPaHSIeT ABYCMbICIIEHHOCTb NPU €€ BbI30Be:

let containsAVee = containsCharacter (string:
"aardvark", characterToFind: "v")

// containsAVee paBHO true, Tak kak "aardvark"
comepxur "v"

3HayeHnsa no YMON4YaHUO AnA napamMmeTpoB

Mpn o6baABNEHUN yHKL MK NOBOMY U3 ee NapaMeTPOB MOXHO
NPUCBOUTL 3HaYeHUe o ymonyaHuto. Ecrnn y napameTpa ecTb
3Ha4YeHue No yMon4aHuIo, TO Npu Bbi3oBe OYHKL NN 3TOT
napameTp MOXHO ONyCTUTb.

3ameTKa

I'Iapameprl CO 3Ha4YeHUAMMU No ymosr4vaHuto nyyiie scero
YKa3blBaTb B KOHL € CIMMNCKa NapamMeTpoB beHKLl,I/II/I. 310
rapaHTUpyeT, YTO Npn KaXXOAOoM BbIi3OBE beHKLI,I/II/I nopAaaokK
aprymeHToB 6y,1:|,eT OAMNHAKOBbIM, a TakXe NoAcKa3blBa€T TEM, KTO
YNTAET KO, YTO BbI3bIBAETCA OAHA U Ta Xe (*)yHKLI,I/IFl.
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BoT ewe ogHa peanusaumnsa pacCMOTPEHHON BhiLLE
YHKLUK 5 oin, BKOTOPOM NapaMeTpy joiner 3aA4aHO 3Ha4YeHNe

Mo YMOMYaHUIo:
func join(string s1: String, toString s2: String,

\AJ

withJoiner joiner: String = ") -> String

return sl + joiner + s2

Ecnu npu Bbi3oBe
YHKU MM §oin napameTpy joiner MPUCBaMBaETCs 3HAYEHNE, TO

OHO, KaK " paHblue, 6y/:|,eT MCNoJib30BaHO B Ka4eCTBe CTPOKU -
coeanHuTena:

join(string: "hello", toString: "world",
withJoiner: "-")
// BosBpaTuT "hello-world"

OpaHako ecnv Npwu Bbl3oBe PYHKL UM NapamMeTp joiner NPOMYLLEH,
OygeT ncnonb3oBaTbCsl CMMBOS Npobena (" ") kak 3Ha4YeHue no
YMOIYaHMIO:

join(string: "hello", toString: "world")
// BosBpaTuT "hello world"

BHewHne uMeHa Ans napamMeTpoB CO
3HAaYEeHUAMM NO YMOJYaHUIO

B GonbLUMHCTBE Cry4YaeB [Ns Kaxaoro napameTrpa co 3HayeHnem
Mo yMOM4YaHUIo Nyyllle yKasbiBaTb BHeLUHee UMS. OTo
rapaHTUpyeT, YTo pa3paboTumKn NOVMYT Ha3HayYeHne Takoro
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napameTpa, eCnv npu Bbl30Be (PYHKLUN MY NPUCBOEHO
3HayeHue.

Ona yoobcTea a3bik Swift aBToMaTnyeckn npuceamBaeT BHELUHNE
MMeHa BceM NapamMeTpaM, UMeLLMM 3HAaYEHWS MO YMONYaHUIO.
ABTOMaTMYECKM CO34aHHOE BHELLHEE UMS COBMagaeT ¢
nokaneHbIM, Kak ecnu 6bl Nepe nokansHbIM UMEHEM CTOSAN
CVMMBOJIT peLUeTKu.

BoT eLle ogHa Bepcusa paccMOTPEHHON Bbille OYHKUUU join, B

KOTOpOIZ HEeT BHEeLWHUX UMEeH ANnAa napaMeTpoB, HO MNOo-NpexHemy
€CTb 3Ha4yeHmne no yMmon4yaHuto and napamMmeTpa joiner:

func join(sl: String, s2: String, Jjoiner:
String = " ") -> String {
return sl + joiner + s2

B atom cnyyae Swift aBTomaTtnyeckn npucsaveaet
napameTpy joiner BHelWHee nms. CoOTBETCTBEHHO, NMpW BbI30BE

(byHKLI,VIVI HYXHO yKa3blBaTb 3TO BHELLHEE NMA, YTOObI CMbICH
napameTpa Oblfn NOHATHLIM N OAHO3HAYHbIM:

join("hello"™, "world", joiner: "-")
// BozBpaTuT "hello-world"

3ameTKa

OTO NOBEAEHNE MOXHO OTKMIOYNTb, MOCTABMB 3HaK
nogvyepKkmnsaHuna (_) BMECTO ABHOIO yKa3aHNA BHELLHEro UMEHM
npun 00bsBNEHMMN napameTpa. OpgHako JlyyLle BCe-TaKu
Mcnosib3oBaTb BHELWHNE MMEHA.
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BapuatuBHble napameTpbl

BapuamueHbiM Ha3biBaeT napaMeTp, KOTOPbIA MOXET UMETb
Ccpasy HeCKOSbKO 3HAYEHUN UMK HE UMETb HU ogHoro. C
MOMOLLbI0 BapuaTUBHOIO NnapameTpa MOXHO nepeaath B
dYHKL N0 MPON3BOSIbHOE YMNCIO BXOAHbLIX 3HAYEHUN. YToObI
006bABUTHL MapameTp Kak BapnaTMBHbIN, HYXXHO NOCTaBUTb TPU
TOYKM (. . .) nocne ero Tuna.

3HayeHus, nepefaHHble Yepes BapnaTMBHbIV NapameTp,
[OCTYMHbI BHYTPU (OYHKL MM B BUAE MaccuBa COOTBETCTBYHOLLErO
Tvna. Hanpumep, BapMaTUBHbI

napameTp numbers TUMNA Double. .. AOCTYNEH BHYTPU YHKL UM B
BUAE MacCuBa-KOHCTaHTbl numbers TUMa [Double].

B npuBeaeHHOM Hke Npumepe BbluUcnsSieTcs cpedHee
apugpmemuyeckoe (Mnn xxe cpedHee) NocneaoBaTenbHOCTU
yMcen, UMetoLLe NPOU3BONbHYH ANUHY:

func arithmeticMean (numbers: Double...) ->
Double {

var total: Double = 0

for number in numbers {

total += number

}

return total / Double (numbers.count)
}
arithmeticMean (1, 2, 3, 4, 5)
// BoszBpaTuT 3.0, T. e. cperHee apubMeTnueckoe
STUX AT UUCEeJI
arithmeticMean (3, 8.25, 18.75)
// BosepaTtur 10.0, T. e. cpenHee
apubMeTMUeCcKOoe DTHUX TPpeX uMcel
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3ameTKa

Y dyHKLLMM MOXET ObITh TONBKO OANH BapUaTUBHbIN NapaMeTp,
KOTOPbIV Bceraa AoMKeH CTOATb NOCMNeaHNM B CUCKe
napamMeTpoB, YTOObI MPU BbI30BE (PYHKLIMKN, UMEIOLLIE HECKOTbKO
napamMeTpoB, He BO3HUKAMO ABYCMbICIIEHHOCTH.

Ecnu y dyHKL MK, NTOMMMO BapuaTUBHOIO NapameTpa, eCTb eLle
OOMH UM HECKONbKO NapaMeTpoB CO 3HAYEHMSIMU MO
YMOJYaHuIo, TO BapUaTUBHbIV NapaMeTp HY>XHO CTaBUTb Nocne
HUX B CaMOM KOHLLe CrucKa.

MapameTpbIl-KOHCTaHTbLI U NapameTpbI-
nepemMeHHble

Mo ymonyaHuio napameTpbl QYHKL MK SBNSIOTCS KOHCTaHTaMu,
NMO3TOMY NMOMbITKA UBMEHUTb 3HaYeHMe NapameTpa PyHKL UK N3
Tena aTou xe (pyHKL MM NpuBeadeT K OnbKe BpeMeHu
KoMnunsauun. 3To 3awmaeT napaMmeTpbl OT Cly4YanHoro
N3MEHEHNS.

OpgHako nHorga BHYTpM doyHKL MK yaobHee paboTaTtb

C nepemeHHoU Konnen napamerpa. Ytobbl He co3gaBaThb
BPYYHYIO HOBYIO MEPEMEHHYIO B Tene PyHKL MU, MOXHO OOBbABUTL
OAVH UM HECKONbKO NapaMeTpoB rnepemMeHHbIMU. lNepeMeHHble
napamMmeTpbl HAMHOIO onuxe K 006bIYHBIM nepemMeHHbIM, 4eM K
KOHCTaHTaM, 1 NO3BONAIOT paboTaTb C U3MEHAEMbIMU KOMUAMMN
COOTBETCTBYHOLIMX NAapaMeTpoB OYyHKL UK.
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Urobbl 06bABUTHL NapameTp Kak NepeMEHHbIN, HyXKHO nepen ero
NMEeHeM NoCTaBUTb KIN0YeBOe CMOBO var:

func alignRight (var string: String,
totallLength: Int, pad: Character) -> String {
let amountToPad = totallength -
count (string)
if amountToPad < 1 {
return string
}
let padString = String (pad)
for in 1...amountToPad {
string = padString + string
}
return string
}
let originalString = "hello"
let paddedString = alignRight (originalString,
10, "=")
// paddedString paeHO "----- hello"
// originalString no-npexHemy paBHo "hello"

B aToM npumepe obbsiBneHa Hoeas PYHKUMSA alignRight,
KOTOpasi BblpaBHMBAET BXOAHYO CTPOKY MO NpaBoMy kpato bonee
ONMMHHOM BbIXOAHOW CTpokK. Bce cBob6ogHOE NpoCTpaHCTBO creea
3anofiHAeTCs cneumanbsHbiM cMMBOSIOM. B gaHHOM cnyyae
CTpOKa "hello" NnpeobpasyeTcsi BCTPOKY "————- hello™.

B cyHKUMM alignRight BXOOHOW NapaMeTp string 06bSABMEH
Kak NnepemMeHHbI napaMeTp. OTO 03HaYaeT, YTO string TENEpPb
SAIBNSIETCH floKanbHOW NepeMeHHON, MHL nannanpoBaHHOM
3Ha4YeHNEM BXOAHOW CTPOKM, MO3TOMY C HEM MOXHO paboTaTb
npsIMo B Tene pyHKLnK.

CHavana (byHKU,I/IFI onpenendeT, CKOJibKO CMMBOJ10B HY>KHO
pobaBuTb creBa OT string, YTOOLI BbIPOBHATb €€ No npaBoMy
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Kpak OTHOCUTENbHO ObLLEN CTPOKK. Pe3ynbTaT 3anucLiBaeTcs B
NOKAmNbHYK KOHCTAHTY amount ToPad. Ecrn oTbmBka He

TpebyeTca (T. €. amountToPad MeHbLUE 1), PYHKLMSA NPOCTO
BO3BpalLaeT BXOOHOE 3HaveHue string 6€3 3anonHuTenen.

B npoTnBHOM cny4yae pyHKLMS co30aeT BPEMEHHYIO KOHCTaHTy
TUNa String N0 HasBaHWEM padString, B KOTOPYIO
3anuncbiBaeTcd CUMBON pad, U ,q06aan|eT amountToPad KOMUN
CTPOKU padString CrneBa OT CYLLIECTBYOLEN CTPOKN. (3HaveHne
TUNa String HENb34 ,D,OﬁaBVITb K 3Ha4YeHU Tuna Character,
noatomy bbina BBeJeHa KOHCTaHTa padString, KOTOpas
rapaHTupyert, 4to oba cnaraembix onepartopa + UMelT

TWN String.)

3ameTKa

M3aMeHeHMs NnepeMeHHbIX NapaMeTPOB HE COXPaHSATCSA nocre
3aBeplLUeHns paboTbl DYHKLLMM U HE BUAHLI 33 ee npeaenamMu.
MepeMeHHble MapaMeTpbl CYLLECTBYIOT TOMbKO BO BpeMs paboThl

doyHKL UK.

CKBO3Hble NnapameTpbl

MepeMeHHble NapamMeTpbl, Kak ONMCaHO BhiLLE, MOTYT M3MEHSATHCA
TOJbKO B Tene dyHKunn. Ytobbl nocrne 3aBepLueHnst paboThl
hbYHKL MM ee N3MEHEHHbIE MapaMeTpPbl COXPaHSNUCh, HYXXHO
00DBbSABUTL UX HE KaK MepeMeHHbIe, a Kak CK8O3HbIe napamempsi.

[ina co3naHuna CKBO3HOro napamMeTpa HY>KHO NOCTaBUTb
KNnioYeBoe CroBo inout Nepepn o6bsaBneHMeM napameTpa.
CKBO3HOV NapameTp nepegaeT 3Ha4YeHUe 8 (hyHKUUIO, KOTOPOe
3aTeM U3MEHAETCA B HEW M BO3BPALLAETCA U3 hyHKUUU, 3aMeHsS
1CXOOHOE 3HaveHue.
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AprymMeHTOM 4119 CKBO3HOIO NapamMmeTpa MOXeT ObITb TOMbKO
nepemeHHasi. KoHCTaHTbl Unu nuTeparbl HENb3s NepeaaTthb B
CKBO3HOW MapaMeTp, Tak Kak 3TO HEeM3MeHSIEMbI€ 3NTIEMEHThI.
HenocpencteeHHO nepeg UMeHeEM NEPEMEHHON CTaBUTCS
amMmnepcaHp (&), 0603HaYalLWKWA, YTO apryMeHT, NnepedaHHbIi Kak

BXOZHOWN napameTp, MOXXHO USMEHATb B TEEe (byHKLl,VIVI.

3ameTKa

CkBO3Hble NapaMeTpbl HE MOrYT UMETb 3HAaYEHNS MO YMOJTHYaHUIO
N He MOryT ObITb BapMaTUBHLIMW NapaMeTpamMu C KItoYeBbIM
CNOBOM inout. Ecnn napameTp o6bsBneH Kak inout, AnNs HEro

yXe Helnb34 NCMNOJIb30BaTb var UM let.

BoT npvmep yHKLUM NOA HAa3BaHMEM swapTwolnts, y KOTOPOM
€CTb [1Ba CKBO3HbIX L|€MOYMCIEHHbIX NapameTpa —a U b:

func swapTwoInts (inout a: Int, inout b: Int) {
let temporaryA = a
a=>b
b = temporaryA

DyHKUNA swapTwoInts NPOCTO NpUCBaMBaeT NepeMeHHOM
b3HaueHue a, a NepeMeHHON a — 3HayeHune b. [ina 3Toro yHKuus
COXpaHsAeT 3HayYeHne a BO BpeMEHHOMN NepeMeHHON temporarya,
npuceamBaeT 3Ha4YeHNe b NepeMeHHoN a, a 3aTem npuceanBaeT
3HayeHune temporaryA NEPEMEHHON b.

C nomouubto (byHKLI,VIVI swapTwoInts MOXHO MOMEHATbL MECTaMU
3Ha4YeHnA AByX NepeMeHHbIXTuna Int. O6paTVITe BHMUMaHue, 4To
nepea MMeHaMun nepeMeHHbIX someInt U anotherInt NPU UX
nepepnaye B (*)yHKLI,I/II-O swapTwoInts CTOUT aMmnepcaHa:

var somelInt = 3
var anotherInt = 107
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swapTwoInts (&somelnt, &anotherInt)
println("someInt is now \ (someInt), and
anotherInt is now \ (anotherInt)")

// Haneuaraer "somelInt is now 107, and
anotherInt is now 3"

B BbilenpuBegeHHOM NpUMepe BUAHO, YTO UCXOOHbIE 3HAYEeHUS
nepeMeHHbIX someInt N anotherInt N3MEHEHbDI

PYHKUNEN swapTwoInts, HECMOTPS Ha TO, YTO M3HAYASIbHO OHM
ObINK 00BbSABNEHLI 3a ee NpedenamMu.

3ameTKa

CKBO3HblE MapaMeTpbl — 3TO HE TO e camoe, YTO
BO3BpalLaeMble hyHKLMeN 3HavYeHus. B npumepe ¢

yHKUMEN swapTwoInts HET HX BO3BPALLAEMOro TUNa, Hu
BO3BpaLLAEMOro 3Ha4eHus1, HO

napameTpbl someInt U anotherInt BCE PABHO M3MEHAIOTCS.
CKBO3HblE MapaMeTpbl — 3TO anbTEPHATMBHbIN CNOCO0 Nnepenayn
N3MEHEHWI, caeNaHHbIX BHYTPU YHKL UK, 33 Npeaenbl Tena sTon
doyHKL UK.

(l)_VHKHI/IOHaJIBHbIe THUIIbI

Y kaxgon yHKL UK eCTb cneumnanbHbi hyHKUUOHaNbHbIU murl,
COCTOSILLMI N3 TUMOB NapaMeTPOB 1 TUNa BO3BpaLLaeMoro
3HaYeHus.

Mpumep:

func addTwoInts (a: Int, b: Int) -> Int {
return a + b

}
func multiplyTwoInts(a: Int, b: Int) -> Int {
return a * b

}
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B npaHHOM npumepe o6bABNEHDbI ABE NPOCTbIE MaTeEMaTUYECKME
PYHKUNN — addTwoInts UmultiplyTwoInts. Kaxgasa ns atux
YyHKL N NpUHUMAET ABa 3Ha4YeHnd Tuna Int M BO3BpaLLaeT
OAHO 3Ha4eHne Tuna Int, COAgepxallee pesynbTar
MaTemaTunyeckomn onepaumn.

O6e yHKUMM UMEIT TUN (Int, Int) -> Int.3OTa3anucb
o3HauvaeT cnegytoLlee:

"PyHKLMS ¢ AByMA NnapameTpamMu Tvna Int, BO3BpallatoLas
3Ha4veHue Tuna Int". BoT ewle oavH npumep QyHKLUKn 6e3
napameTpoB 1 BO3BPALLAEMOro 3HAYEHWS:

func printHelloWorld() {
println ("hello, world")
}

OTa pyHKUMA nmeeT TMN () -> (), T. €. "dyHKuunsa 6e3
napameTpoB, KOTOpas BO3BpaLLaeT Void". DyHKL MM, B KOTOPbIX

He yKa3aHO BO3BpallaemMoe 3HauyeHue, Bcerga Bo3spaliatot
3HaYeHne Tuna void, 9KBMBaANEHTHOE B Swift MycTOMYy KOpTEXY,

KOTOpbI 0003Ha4YaeTcH Kak () .

Ucnonb3oBaHue ¢pyHKLUMOHANbHbIX TUMNOB

B Swift ¢ dyHKUMOHANbHLIMM TUMAMM MOXHO paboTaTb Tak xe,
Kak 1 ¢ gpyrumu Tunamu. Hanpumep, MoxHO 06bsBUTb KOHCTaHTY
NN NepeMeHHY0 YHKLMOHANBHOMO TUMa 1 NPUCBOUTL e
(PYHKLIMIO COOTBETCTBYHOLLEro TMna:

var mathFunction: (Int, Int) -> Int = addTwolInts
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OTa 3anuck o3HavaeT creayloLlee:

"O6BbABMTL MEPEMEHHY mathFunction, UMEIOLLYHO TUM
"PYHKLMS, NPpMHMMALOLLAA ABa 3HAYEHUsa Tuna Int, U
BO3BpaLLaloLas ogHo 3HavyeHue Tuna Int". MNMpuceontb aTOMN
HOBOW NepeMeHHOM ykasaTernb Ha PYHKUMI0 addTwolnts".

PYHKUUNA addTwoInts UMEET TOT e TUM, YTO U
nepeMeHHast mathFunction, TO3TOMY C TOYKM 3pEHUS A3bIKa
Swift Takoe npuceanBaHne KOPPEKTHO.

Tenepb OYHKL MO MOXHO BbI3blBaTb C MOMOLLbLO
nepemMeHHOM mathFunction:

println ("Result: \ (mathFunction (2, 3))")
// Haneyvaraet "Result: 5"

Tow e nepeMeHHOM MOXHO NPUCBOUTL Y APYryi0 OYHKL U0
TaKoro e Turna — aHanorM4Ho HedyHKLMOHaIbHbIM TUMaMm:

mathFunction = multiplyTwoInts
println ("Result: \ (mathFunction (2, 3))")
// Haneyvaraet "Result: 6"

Kak n gna no6oro gpyroro Tuna B Swift, Tun dyHkyuu,
NPUCBOEHHOW KOHCTAHTE NN NEPEMEHHON, NPOBEPSETCS
aBToOMaTUYeCKu:

let anotherMathFunction = addTwolInts
// ans nepemenHol anotherMathFunction BbiegeH Tun (Int, Int) ->
Int
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¢yHKLWIOHaJ1beIe TUNbI KaK TUMNbI NapamMmeTpoB

®yHKUMOHaNbHbIE TUMbI HANOAO6Me (Int, Int) —-> Int MOTYT
ObITb TUNAaMK NapaMeTPOB APYror yHKL UK. ATO No3sonseT
onpeaensiTb HEKOTOPbIE acneKTbl peanunaaLmn yHKLnm
HemnocpeACTBEHHO BO BPEMS €€ BbI30Ba.

Cnegnytowmii kog nevaTaeT Ha 3KkpaHe pesynbTaTbl paboThl
NPUBEAEHHbIX BbILLE MaTeMaTUYECKNX QOYHKLLNIA:

func printMathResult (mathFunction: (Int, Int) -
> Int, a: Int, b: Int) {

println ("Result: \ (mathFunction(a, b))")

}

printMathResult (addTwoInts, 3, 5)

// Haneyvataet "Result: 8"

B aToM npumepe obbaBneHa pyHKUUS printMathResult, Y
KOTOpOW ecTb Tpu NapameTpa. [NepBbii napameTp noa
Ha3BaHMEM mathFunction UMeeT TUN (Int, Int) ->

Int . COOTBETCTBEHHO, apryMeHTOM 3TOro napameTpa MoXeT

ObITb Mtobas PyHKLMA Takoro xe Tuna. Bropon u Tpetui
napameTpbl Ha3bIBAOTCA a U b Y OTHOCATCA KTUMY Int. OHK

cnyxart onsa nepefaydv AByX BXOOHbLIX 3HAYeHUN Ans
MaTemaTUYeCKON PYHKLUW.

Mpu BbI30BE printMathResult NONyYaeT B KAYECTBE BXOAHbIX
AaHHbIX PYHKU U0 addTwoInts U ABa LLENOYUCIEHHbIX

3HayeHns 3 1 5. 3aTeM OHa Bbi3biBaeT nepeaaHHy QYHKL U0 CO
3HaYeHNAMM 3 1 5, @ Takke BbIBOAUT Ha 3KpaH pesynbTarT 8.

3agava PYHKUUUN printMathResult 3aKNOYAETCHA B TOM, YTOObI

neyaTaTb pesynbTaT paboTbl MaTEMaTUYECKON PyHKL UM
COOTBETCTBYOLLEro TUNA. [Npy 3TOM KOHKPETHbIE AeTanu 3ToM
mMaTemMaTunyeckon yHKL UM He UMEIT 3HAYEHUs — rMaBHoe,
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YTOObLI OHa Oblna noaxogsLlero Tuna. Bece aTo no3songeT
6e3onacHo ynpaensiTe paboTon
YHKUMUN printMathResult HEMNOCPEACTBEHHO BO BPEMS BbI30Ba.

¢yHKL|,VIOHaJ1beIe TUNbI KaK Bo3BpaLlaeMbie
TUNbI

®PyHKLMOHANbHbIA TUM MOXHO CAenaTh Bo3BpaLLlaeMbIiM TUNOM
apyron oyHKUMK. [INs 3TOro HY>XHO 3anucaTb MOSHbIN
PYHKLMOHaNbHbIN TUMN Cpasy e nocrne pesynbTUpYoLLen
cTpernku (->) B BO3BpaLLlaeMon yHKL UK.

B cnepytowem nprumepe o6bsBnEHbI ABE NPOCThIE (YHKL MM
—stepForwardMstepBackward.¢yHKuMﬂ

stepForward BO3BpallaeT BXoAHOEe 3HauyeHne, yBenMyeHHoe Ha
eavHULY, a PYHKUMS stepBackward — yMEHbLUEHHOE Ha
eanHuuy. O6e PYHKL UM UMEIOT TUMN (Int) -> Int:

func stepForward(input: Int) -> Int {
return input + 1

}
func stepBackward (input: Int) -> Int {

return input - 1

}

Cnep,ywu_l,a;l d)yHKLI,VIF! noag Ha3BaHMEM chooseStepFunction,
nmeeT Tnn "PyHKUMA Tuna (Int) -> Int".
¢yHKuMHchooseStepFunctionBO3BpauBeT

PYHKLUIO stepForward UMK PYHKUNIO stepBackward B
3aBNCUMOCTU OT 3HAYEHUSA NMOTNMYECKOro napamMmeTpa backwards:

func chooseStepFunction (backwards: Bool) -> (Int) -
> Int {
return backwards ? stepBackward : stepForward

}
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Tenepb € NOMOLWbIO chooseStepFunction MOXHO MONyYaTb
dyHKL M0, KOTOpasa OyaeT caBuraTb 3Ha4YeHMe BIIEBO MM BNpaBo:

var currentValue = 3
let moveNearerToZero = chooseStepFunction (currentVa
lue > 0)

// moveNearerToZero Tenepb yKasbiBaeT Ha GYHKLMIO
stepBackward()

B npeabiayliem npumepe Mbl onpeaensiniv, Hy>kHo N npubaenTb
WM OTHATb eauHULYy, YToObl NocrneaoBaTenbHO NPUMGM3NTL
NepeMeHHyI currentvalue KHYMO. M3Ha4anbHO currentvalue

nMmeeT 3HavyeHune 3, T. €. CpaBHEeHNEe currentValue >

0 gacTt true,a(byHKuMﬂ chooseStepFunction, COOTBETCTBEHHO,
BO3BpPaTUT (PYHKLUIO stepBackward. YKkasaTesb Ha
BO3BpaLLaeMyro pyHKL MO XpaHUTCA B

KOHCTAHTe moveNearerToZero.

Tak kak moveNearerToZero TENEPb CCbINAETCA HA HYXHYIO
YHKLMIO, MOXHO UCMOMb30BaThb 3Ty KOHCTaHTY ANs oTcyeTa Ao
Hyna:

println ("Counting to zero:")

// OTcyet Ao Hyns:

while currentValue !'= 0 {

println("\ (currentvValue)... ")

currentValue = moveNearerToZero (currentValue)

}

println("zero!"™)

//3...
/2.
//1...

// zero!
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10.
11.
12.
13.
14.

BiioxeHHble QYHKIIUU

Bce paHee paccMoTpeHHble B 3TOM pasaerne yHKL MK
ABNATCA 2/1006anbHbIMU, T. €. ONnpeaeneHHbIMM B rnobansHoM
KoHTekcTe. Ho nomumo rnobanbHbIX MOXHO 00bABMAATE U
PYHKL N, HaxoaaLwmecs BHYTPU ApYrnx YHKLUA, Unn

Xe 8/10)KEeHHbIe.

BrnoxeHHble hyHKL NN NO YMONYAHUIO HEAOCTYMHLI M3BHE, a
BbI3bIBAOTCA U UCMNOMb3YOTCH TOMbKO POAUTENBbCKON (OYHKL NEN.
Poantenbckas pyHKL NS MOXET Takke Bo3BpalLaTb OAHY U3
BMOXEHHbIX, YTOObI BNOXEHHYIO (OYHKL, U0 MOXHO 6bIN0
ncnonb3oBaTh 3a ee nNpeaenamMu.

[MpuBeAeHHbIN BbILE NpUMep C
PYHKUNEN chooseStepFunction MOXHO NepenucaTtb Co

BNOX€HHbIMU beHKLI,I/IFIMI/IZ

func chooseStepFunction (backwards: Bool) -> (Int) -
> Int {

func stepForward (input: Int) -

> Int { return input + 1 }

func stepBackward (input: Int) -

> Int { return input - 1 }

return backwards ? stepBackward : stepForward

}

var currentValue = -4

let moveNearerToZero = chooseStepFunction (currentVa
lue > 0)

// moveNearerToZero Tenepb yKa3LBaeT Ha BJOXEHHYI
byHxumio stepForward()

while currentValue != 0 {
println ("\ (currentvValue)... ")
currentValue = moveNearerToZero (currentValue)

}
println("zero!")

/) =4 ..
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17.
18.

//
//
//
//

-3...
-2...
-1...
zero!
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3aMbIKAHUA

3amblkaHWst - 3TO caMOOpraHM30BaHHbIe 6MOKM C onpeaeneHHbIM
hyHKLLMOHANOM, KOTOpble MOTyT ObITb NepeaaHsb! 1
Mcnosb30BaHbl B BalleM kofe. 3aMblkaHus B Swift noxoxwu Ha
6nokn B C 1 Objective-C, n nambapl B opyrux s3bikax
nporpaMMmnpoBaHms.

3amblkaHWS MOTYT 3axBaTbiBaTb M XPaHUTb OTHOLLEHMS Ans
NoBbIX KOHCTaHT U MePEeMEHHbIX U3 KOHTEKCTa, B KOTOPOM OHU
06bsBNeHbl. 3Ta Npoueaypa U3BeCTHa Kak 3aK/TioYeHue aTux
KOHCTaHT U MepeMeHHbIX , OTCloAa 1 HasBaHWe "3ambikaHue".
Swift BeINONHAET BClo paboTy € ynpaBneHMeM NamaTbio npu
3axeaTe 3a Bac.

3ameTKa

He BonHynTech, ecnu Bbl HE 3HAaKOMbI C
noHATMEM "3axgama’(capturing). O1o obbsaAcHAeTCcs 6Gonee
nogpo6bHO HUXXe B rnaBe 3axsaT 3HaYEHUN.

no6GanbHble 1 BNOXeHHble (YHKL UK, KOTOpbIe Gbinn
npeacTasneHbl B rnase PyHKUNN, SBASAKOTCA YaCTHLIM CryyYaem
3aMblkaHWA. 3aMblkaHUS TPUHUMAIOT OHO U3 TPEX POPM:

MobanbHble YHKL MM ABASIOTCH 3aMbIKAHUSIMU, Y KOTOPbIX €CThb
NMS N KOTOPbIE HE 3axXBaTbIBalOT HUKaKMNE 3HaYeHMs!.

BrnoxeHHble hyHKL UM ABNAIOTCS 3aMblKaHUSIMM, Y KOTOPbIX €CTb
NUMS N KOTOpbIe MOTYT 3axBaTbIBaTb 3HAYEHUS U3 U3 3aMblKatoLLE
YHKL M.

BripaxkeHus 3aMblkaHUs SBMAIOTCA 0€3bIMAHHBIMU 3aMbIKAHUAMM,
HanncaHHble B 00ner4yeHHOM CMHTaKcuce, KoTopble MOryT
3axBaTbiBaTb 3HAYEHUS N3 UX OKPYXKaKLLEro KOHTEKCTa.
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BbipaxkeHns 3aMblkaHus B Swift UMeIT YeTKMUN, ACHBIN,
ONTUMU3NPOBAHHbIA CUHTAKCUC B paCnpOCTpPaHEHHbIX CLLeHapUusax
OTM oNTUMKU3ALL UM BKIOYAIOT:

BbiBog TMNa napameTpa u Bo3BpaT TUNa 3Ha4YeHUs N3 KOHTEKCTa
HesBHble Bo3BpaLLaloWmecs 3Ha4YeHMst OOQHOCTPOUHbIX
3aMblKaHUN

CokpalleHHble MeHa NapamMeTpoB

CuHTakcuc nocnenyowmx 3samMmblikaHUN

3aMbIKaKoIue BbIDAKCHHUA

BnoxeHHble dyHKL N, KOTOpble Oblnv NpeacTaBneHbI B

rnmaese BnoxeHHble yHKLNN, ABAAKTCA yAOOHBEIM cnocobom ans
0603Ha4YeHus N 06BABNEHNA CaMOOPraHN3oBaHHbIX GIIOKOB KoAa,
KOTOpble ABNSATCS YacTblo 6onee KpynHon yHKL K. Tem He
MeHee, MHOr4a MoJie3Ho NMcaThb KOPOTKME BEPCUN
PYHKLMOHANbHbIX KOHCTPYKL UIA, 6€3 MONHOro 06 bABNEHNS U
yKasaHus nmeHn. 3T1o ocobeHHO BEPHO, Koraa Bbl paboTaeTe
PYHKLMAMUW KOTOpPbIE NPUHMMAtOT Apyrne yHKL 1N B BUAE OOHOrO
13 CBOUX NapamMeTpoB.

3ambikaloLLmMe BblpaxeHUs, ABMAITCA cnocoB0M HanmcaHus
BCTPOEHHbIX 3aMblKaHU Yepe3 KpaTKUn U CrneLManm3npoBaHHbIv
CUHTaKCUC. 3aMblKatoLLme BbipaxxeHUs obecneynBaloT HECKOMbKO
CUHTAKCUYECKNX ONTMMMU3ALLUIA ANS HAaNnMCaHNS 3aMblKaHWI B
KpaTkon popme, 6e3 NoTepun SICHOCTU 1 ymbicna. MNpumepbl
3aMblKaloLLMX BbIPAXKEHWI HUKE, MOKa3bIBAOT 3TN ONTUMMU3ALIUK
nyTEM PacCcMOTpeHMUsA PYHKUUN sorted NPU HECKOMbKNX
nTepauusax, kaxgas U3 KoTopbiX M3o00paxaeT Ty xe
dyHKLNOHANBLHOCTL B 6onee cxaTon hopme.
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PyHKkuma sorted

B ctaHpgapTHOM BubnnoTeke Swift ecTb yHKLUA
HasblBaeMasi sorted, KOTOpPas COPTUPYET MacCUB 3HAYEHUN
onpeaeneHHbIX TUNOB, OCHOBLIBAsICb Ha pe3ynbTaTe
COPTUPYIOLLEro 3aMblKaHUs, KOTOPOro Bbl EMY NepejaanTe.
Mocne 3aBepLueHUs NpoLecca COpTUPOBKY,

PYHKUNSA sorted BO3BpALLAET HOBbI MacCuB TOrO e Tunau
pasmMepa Kak CTapbli, C 3aNieMeHTamMmu B NpaBUIlbHOM Nopsiake
COPTUPOBKM. VIcXoaHbIA MaccuB HE N3MeHsleTcs

YHKUMEN sorted.

MpuMmepbl 3amblKatoLLMX BbIPaXKEHWUIA HUXE UCTONb3YHT
pyHKLUIO sorted ANS COPTUPOBKM MaccuBa U3 St ring 3HAYEHUN

B obpaTHOM andaBnTHOM nopsiake. BoT nucxogHbin Mmaccue ans
COPTUPOBKMU:

let names = ["Chris", "Alex", "Ewa",
"Barry", "Daniella"]

®YHKUMA sorted NPUHMMAET ABa NapamMeTpa:

MaccuB 13 3Ha4yeHuUn onpeaeneHHoro Tuna

3aMblkaHMe, KOTOpPOEe NPUHMMAET ABa NapamMeTpa Toro e Tuna,
YTO N COAEPKMMOE MaccuBa, 1 BO3BpallaeT Bool 3HAYEHUe,
KOTOpPOE peLlaeT NOCTaBUTb NN NEPBOE 3HAYeHNE Nepes BTOPbIM,
U1 nocre BTOporo. 3amMmblkaHUe COPTUPOBKN AOSHKHO

BEPHYTb true, €CNM NEePBOE 3HAYEHME OOIMKHO ObiTb 4O BTOPOro
3HAYeHUs!, U false BNPOTMBHOM Chny4ae.

OTOT NpuMep CopTMpPyeT MAaCcCUB U3 St ring 3HAYEHUN, TAK YTO

copTupyoLLee 3aMblkaHne OOJMKHO ObITb pyHKL e ¢
TUNOM (String, String) -> Bool.
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g w N

OavH 13 cnocoboB ob6ecneyvnTb COpPTUPYHOLLEE 3aMbIKaHME, 3TO
HanucaTb HopMarbHY OYHKL MO HY)XHOFO TUMa, U NepeaaTth ero
B KayeCTBe BTOPOro napameTpa pyHKUUU sorted:

func backwards (sl: String, s2: String) -> Bool {
return S1 > s2

}

var reversed = sorted (names, backwards)

// reversed pasBeH ["Ewa", "Daniella", "Chris",
"Barry", "Alex"]

Ecnu nepeas cTpoka (s1) 6onbLue YemM BTOpas cTpoka (s2),
dYHKUMA backwards BO3BpALUAET t rue, YTO yKa3blBaeT,

4TO s1 AomkHa 6bITb Nepes s2 B COPTUPOBaHHOM Maccuse. [Ans
CMMBOMOB B CTpOKax, "0onbLue Yem" 03Ha4yaeT "NnosiBNaeTCcs B
andasunTe nNosxe, Yem". ITO 03HayaeT uTto BykBa "B" "Gonblue
Yyem" OykBa "A", a CTPOKa "Tom" OOMbLUE YeM CTpoKa "Tim". 3TO

aenaet obpaTHyto andaBUTHYO COPTUPOBKY,
C "Barry" NMOCTaBNEeHHbIM Nepeq "Alex", U Tak ganee.

TeM He MeHee, 3TO A0BOMBHO CKy4HbIN CNocob HanucaTb TO, YTO
Nno CyTu, ABNSAETCH PYHKLMEN C OOHUM BblpaxeHueMm (a > b). B
3TOM NpumMepe, 6bino Obl NPeanoYTUTENbHEE HANUcaTb
copTupyloLlee 3aMblkaHne B OAHY CTPOKY, UCNOSb3ys CUHTAKCUC
3aMblKaloLLEro BbIpaXeHus.
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CuHTaKcuc 3amblKaroLero Bblpa>XeHns

CuYHTaKCcUC 3aMblKaoLLEro BbIpaXXeHUss UMEET CrneayHtoLLyo
obuwyto dhopmy:

{ (mapameTpel) =-> Tun peslyjabTaTra in

BBEIPAXEHMA

}

CHHTaKCHC 3aMblKatoLLEero BblpaXkeH st MOXeT UCMOoSb30BaTh
napameTpbl KOHCTaHTbIl, NapaMmeTpPbl NEPEMEHHbIE, N CKBO3HbIE
napameTpbl. 3Ha4yeHUsi MO YMONYaHWUIO He MOryT ObITb NepeaaHsbi.
BapuaTtusHble napameTpbl MOryT OblTb UCMOMNb30BaHbI €CNA Bbl
Ha3oBeTe BapuaTUBHbIE NapameTp M NOMECTUTE ero NOCIeaHUM
B Crincke napameTpoB. KopTexu Takke MoryT ObiTb
NCMosb30BaHbl Kak TUMbl NapamMeTPOB U KaK TUMbl
BO3BpAaLLaeMOro 3Ha4YeHus.

MpuMep HWxe NokasbiBaeT Bepcuto PYHKULUN backwards C
NCrnonb30BaHMEM 3aMbIKaOLLETO BblpaXXEHUS:

reversed = sorted (names, { (sl: String, s2: String) -
> Bool in

return s1 > s2

1)

O6paTunTe BHMMaHWe, YTO 0O bSABEHME TUNOB NAapamMeTpoB U

Tuna BO3BpaLLaEMOro 3Ha4eHus ansa 3Toro 04HOCTPOYHOrO
3aMblKaHWs NOEHTUYHO 06 BbABNEHNIO N3 PYHKL NN backwards. B

06ouX cryyasx, OHO NULIETCS B BUAE (s1: String, s2:
String) -> Bool.TeM He MeHee, ANsi OAHOCTPOYHbIX
3aMblKaloLLMX BbIPaXXeHWIN, NapameTpbl U TUM BO3BPaLLAEMOTro
3HaYeHNS NULLYTCSA BHYTPY UIYPHBIX CKODOK, a8 HE BHE UX.
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Havano Tena samblkaHus COOEpPXKUT KINtoYeBoOe CrioBO in. aT10
Krno4yeBoe CJ1I0BO yKa3blBaeT, 4YTO obbsaBneHne napameTpoB U
BO3BpalwlaemMoro 3Ha4eHunsd 3aMblkaHNA 3aKOH4YeHO, 1 TeJlo
3aMblKaHMe BOT-BOT HA4YHETCH.

MockonbKy TeNo 3aMblkaHWsi HACTOSIbKO KOPOTKOE, OHO MOXET
ObITb 3anncaHo B OOHY CTPOKY:

reversed = sorted(names, { (sl: String, s2:
String) -> Bool in return sl > s2 } )

OT0 nokasblBaeT, YTO OOLLMI BbI30B (PYHKLUWN sorted OCTANCS
npexHuM. MNapa ckobok no-npexHeMy 060cobnstoT Becb Habop
napameTpoB Ans PyHKUUK. TeM He MeHee, OANH U3 3TUX
napameTpoB SABMNSEeTCHA Tenepb 0OAHOCTPOYHbLIM 3aMbIKaHNEM.

BbiBOA TMNa U3 KOHTEKCTA

MockonbKy copTupyloLLlee 3amMblkaHWe NepeaaeTcs kKak apryMeHT
dyHKU KN, Swift MOXET BbIBECTU TUMbl €r0 NAapameTpoB U TUM
BO3BpaLLaOLLErocsi 3Ha4YeHus, Yyepes T1n BTOPOro napameTpa
DYHKLUN sorted. TOT NapamMeTp oxmnaaeT PyHKL N0 UMEIOLLYHO
TUN (String, String) -> Bool.3TO 03HAYaET YTO

TUNbl (String, String) MBool HE HYXHO nNncatb B 00BbABNEHUN
3aMbIKaoLLEro BblpaXeHust. [oCckonbKy BCe TUMbl MOTYT ObITb
BblBEEHbI, CTPESIKa pesynbTarta ( —> ) U CKOOKM BOKPYr UMEH

napamMmeTpoB Takke MOryT ObITb onyuweHbl:

reversed = sorted(names, { sl, s2 in return
sl > s2 } )

Bcerga MoXHO BbIBECTU TUMbI napameTpoB 1 TUMN BO3BpaLlaemMoro
3Ha4vYeHuaA, Korga Mol nepegaem 3amMmblkaHne (byHKLI,VIVI B Bnae
OAHOCTPOYHOTIO 3aMblKatoLLEro Bblpa*KeHnA. B pes3ynbTaTte, Korga
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3aMblKaHNe NCNOoJIb3yeTCA Kak napamMeTp CDYHKLWIVI, BaM HUKorga
He HYXXHO nncatb OAHOCTPOYHOE 3aMblkaHWe B €ro noJiIHoOM Bnae.

TeMm He MeHee, Bbl BCE paBHO MOXeTe SBHO yKasaTb TUMbl, €CNK
xoTuTe. Ml penaTb aTO NpeanonaraeTcs, eCn 3TO MOMOXeT
nsbexaTtb OABYCMbICIIEHHOCTU ANg YiTaTenen sawero koga. B
cryyae ¢ yHKUMEN sorted, Liernb 3aMblKaHUSI MOHSATHA U3 TOrO

dakTa, YTo COpTMPOBKA NPOMCXOAUT, U OHa GesonacHa ans
yaTaTens, KOTOPbIA MOXET NPEANOSIOXNTb, YTO 3aMblkaHue,
BEPOATHO, ByaeT paboTaTb CO 3HAYEHUAMMN String, MOCKONbKY

OHO NomMoraeT copTnpoBaTb MaccuB N3 CTPOK.

HesiBHbIe BO3BpaljaemMmblie 3Ha4YeHuUAa U3
3aMbIlKaHUA C OO4HUM BblpaXXeHuem

3ambIkaHUA C OOAHUM BblpaXeHnem MoryTt HeAaBHO BO3BpallaTb
pe3ynbTaTt CBOEro BblpaXxeHund 4Yepes onyCkaHune Krno4esoro
CNoBa return U3 UX OOBbABNEHMS, KaK NOKA3aHO B 3TON Bepcuu

npeaplayLwero npumMepa:

reversed = sorted(names, { sl, s2 in sl > s2

o)

3necb, PyHKLMOHarbHbIN TUMN BTOPOro aprymeHTa
PyHKUMM sorted AAET MOHSATb, YTO 3aMblKaHWE BEPHET

Bool 3Ha4yeHue. MocKosbKy Teno 3amMblkaHUsi COOEePXUT OOHO
BblpaXeHue (s1 > s2), KOTopoe BO3BpallaeT Bool 3HAYEHUE, TO

HET HMKaKom OBYCMbICITEHHOCTHU, U KNnto4YeBoe
CNOBO return MOXHO ONYCTUTb.

CokpalleHHble MMeHa napameTpoB

Swift aBTomaTn4yeckne npegoctaBngdeT COKpaLLEHHbIE MMEHa Ans
OAHOCTPOYHbIX 3aMbIKaHWI, KOTOPbIE MOTYT ObITb NCNOSb30BaHbI
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Ans o6palleHus K 3Ha4YeHsIM NapaMeTpOoB 3aMblKaHWS Yepes
nMmeHa $0, $1,$2, U Tak ganee.

Ecnu BbI ncnosnb3dyeTe 3T CoOKpalleHHble UMeHa NapamMeTpoB C
BallMM 3aMbIKaloLLUM Bblpa>KeHneM, Bbl MOXXeTe NponyCTUTb
CNCOK napamMeTpoB 3aMblKaHUA U3 ero obbsBneHus, a
KOJNIM4eCTBO U TUN COKpalleHHbIX MMEH NapamMeTpoB 6y,qu
BbiBEQEHO U3 OXngaemoro tuna d)yHKLl,VIVI. KntouyeBoe cnoBo in
Takke MOXeT ObITb onyLweHo, NOCKOJIbKY 3aMblKatoLlee
BblpaXeHne NoJyIHOCTb COCTOUT U3 €ro Tena:

reversed = sorted(names, { $0 > $1 } )

3aecb, $0 1 s1 obpalwatoTcsa K NepBoMy U
BTOPOMY String MapamMeTpy 3amblKaHUS.

OnepaTtopbi-thyHKLUN

3aeck ecTb Ha caMoM aerne 6onee KOpOoTKNU cnocob HanucaTtb
3aMblKaloLLee BolpaXkeHue Boilwe. Tun string B Swift cogepxunt

crneumnduyHble Ans CTPOK peanuaaumm onepartopa bonbLue ( > )
Kak oyHKL UK, KOTOpast UMeeT ABa String Napamerpa,
BO3BpaLLaeT Bool 3Ha4YeHne. ATO TOYHO COOTBETCTBYET TUMY
dyHKU MK, AN BTOPOro napameTtpa PyHKUMN sorted. Takum
obpasom, Bbl MOXeTe NPOCTOo HanucaTtb oneparop bornbLue, a
Swift BygeT cunTtaTtb, YTO Bbl XOTUTE UCNOSb30BaTb cneLnguyHyto
AOnsi CTPOK peanuaauuio:

reversed = sorted(names, > )

Bonee noapobHyto MHOPMaL Mo 0 onepaTopax-pyHKLUSX
cmoTpuTe B pasgene OnepaTopbl-pyHKL MW,

Ilocseayioniee 3aMbIKaHUE
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Ecnn Bam HyXHO nepeaaTb BblpaXeHue 3aMblkaHns yHKL N B
KayecTBe nocnegHero aprymeHTa yHKL MM U CaMO BbIpaXKeHue
3aMblkaHWs ANMMHHOE, TO OHO MOXeT ObITb 3aMMcaHo B

Buae nocnedyrou,ezo 3ambikaHus. lNocneyollee 3aMblkaHue -
3aMblkaHVe, KOTOPOE 3anncaHo B BUAE 3aMblKaloLLErO
BblpaXXeHuWsi BHE (M nocrne) KpyribiX CKOOOK BbI3oBa (PyHKL UMK,
KOTOpOE OHa COOEPXKMT:

func someFunctionThatTakesAClosure (closure: ()
-> Void) {

//Teno byHKLUUM
}
//BOT mpuMep TOTO, KaK MOXHO BHI3BATH OYHKIIMIO
6es Mnocyenynirx 3aMblKaHUM
someFunctionThatTakesAClosure ( {

//Teso BaMbIKaHMA
P
//Teneps Kak Mbl MOXEM BHISBATH OYHKLMIO C
[IOCJIeOYIUYM SaMBEIKaHVEM
someFunctionThatTakesAClosure () {

//Tesyio Nnocjaenyolero 3aMbKaHMA

3ameTKa

Ecnu 3ambikalollee BbipaXeHue - eAVHCTBEHHbI apryMeHT
hYHKL MW, TO Bbl MOXXETE MCMONb30BaTh 3TO BblpaXXeHMWE Kak
nocnegytulee 3aMblkaHne, BaM He HyXHO nucaTb napy () nocne
MMeHM OYHKL MM NPU e€ BbI30BE.

CopTupytoLlee CTPOKU 3amblkaHne U3 rnasbl "CUHTaKCKC
3aMblKaoLLEro BblpaXeHUs" MOXeT BbITb 3anMcaHo BHE KPYribiX
CKOBOK OYHKL MW sort ( :),KaK MocneaytoLee 3amblkaHue:

reversed = names.sort { $0 > $1 }
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Mocnepytowme 3ambiKaHMA MOSE3HbI B CryYasax, Korga camo
3aMblkaHWe JOCTaTOYHO ASIMHHOE, U er0 HEBO3MOXHO 3anucaThb B
OfHY CTpPOKy. B kauecTBe npumepa npuBegem Bam

MeToAmap ( :) TUNAArray B A3blke Swift, KOTOpLIA NpUHNUMaeT
BblpakeHne 3aMblKaHUs KaK ero e AMHCTBEHHbIN apryMeHT.
3aMblkaHVe BbI3biBaeTCS MO OAHOMY pa3y Afsl KaX4oro anemMeHTa
MaccuBa 1 BO3BpaLlaeT anbTepPHATUBHYO OTOOpaxaemyto
BEMMYNHY (BO3MOXHO APYroro Tuna) Ansi Toro afiemMeHTa.
Mpupoaa oTobpaxkeHnsa u TUN BO3BPaLLAEMOro 3Ha4YeHMs
onpenenseTcs 3aMblkaHUEM.

Mocne NPUMEHEHNA 3aMbIKaHUA K KaXKOoMy 3NieMeHTy MaccuBea,
MeToA map ( :) BO3BpaLUAET HOBbIN MaccuBs, cogepXxalumii HoBble

I'IpeO6pa3OBaHHble BEIMMYMNHDbI, B TOM XXe nopsdaike, YyTo n B
MCxoaHOM MaccuBe.

BoT kak Bbl MOXeTe MCNonb3oBaTb METO4 map ( :) BMECTe C

npecnegyrowmnm 3amMblkaHMeM ana npespaleHna Mmaccuea
3HayeHWn TUNa Int B MaccuB TMNa String. MaccmB [16, 58,

510] wucnonb3dyeTcd Ans co3aaHnua HOBOro MaccmBa ["Onesix"™,
"FiveEight", "FiveOneZero"]:

let digitNames = [

O: "Zero", 1: "One", 2: "Two", 3:
"Three", 4: "Four",

5: "Five", 6: "Six", 7: "Seven", 8:
"Eight", 9: "Nine"
]
let numbers = [16, 58, 510]
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Kopa Bbiwe co3gaeT crnoBapb 0ToOpaxatoLwwmii Lndpbl 1 nx
aHrnuickas Bepcust UMeH. Tak ke oH 06bsBNSAET MaccuB LLerbiX
3HaYeHUn ans Nnpeobpa3oBaHUSA B MacCUB CTPOK.

Bbl MoXeTe ucnonb3oBaTb MaccuB numbers Ars CO3AaHUS
3Ha4YeHWI TUNa String, Nepeaas 3amMblkaloLLEee BbipaXxeHune B
mMeToAmap ( :) MaccuBa B KayeCTBe NOCMeAyoLLEero 3aMblKaHus.
O6paTtnTe BHMMaAHUE, YTO BbI30B number . map HE BKMOYAET B
cebs ckobku nocne map, NOTOMY YTO MeTOA map (_ : ) UMeeT
TONbKO OAIMH NapameTp, KOTOPbIA Mbl MUMEEM B BUae
nocneayLero 3amblKaHUS:

let strings = numbers.map {
(var number) -> String in
var output = ""
while number > 0 {
output = digitNames [number % 10]! +
output
number /= 10
}
return output
}
//Tun crpok OBUT BRBemeH Kak [String]
//BHauenusa ["OneSix", "FiveEkight",
"FiveOneZero"]

MeTop map ( :) Bbl3blBAET 3aMblKaHWE OAMH Pa3 Ans KaXaoro

anemeHTa maccusa. Bam He HY>XHO YKa3biBaTb TUMN BXOOHOIO
napamMeTpa 3aMblKaHUA, number, TAK KaK TUN MOXET ObITb

BbIBEZEH M3 3HAYEHWI MaccKBa, KOTOPLIN MPUMEHSIET MeTon,
map.

B aTom npumepe napaMeTp 3aMblkaHWUs numbe r 0ObABMEH Kak

napameTp-nepeMeHHas, KoTopble ObinvM ONUCcaHbI B rnaBe
"MapamMeTpbl-KOHCTaHTbI M NapaMeTpbl-NepeMEHHbIE", TaK YTO
3HayeHVe napameTpa MOXeT ObITb MUBMEHEHO BHYTPM TeNa

218



3aMblkaHu1s, BMECTO TOro, Ytobbl co3gaBaTtb HOBYIO NepeMeHHYIo
n npuceamBaTb €l 3Ha4yeHmne numbe r. 3amblkatoLlee BblpaXeHune

onpeaenseT Bo3BpallaeMblii TUM Kak String, TOT TUM, KOTOPbIN
OyOeT XpaHUTbCS B BbIXOAHOM MaccuBe.

3aMblkaloLLEee BblpaXKeHUE Kaxablil pa3 co3gaeT
NepeMeHHYIo output Npun ero BoizoBe. OHO cUMTaAET NOCIEHIO0

Umndpy numbe r, UICNONb3ys onepaTop ocTaTka ( nubmer % 10 ) U

Mcnonb3ys 3TN LMdpPbl AN TOro, YTobbl MTOCMOTPETHL U
CTPOKOBBI 3KBUBANEHT B cnoBape digitNames. TO 3aMblkaHNe

MOXeET ObITb MCNONb30BaHO ANs npencrasneHnAa no6oro yncna,
KOTOpoOe donbwe 0, B CTPOKOBOM 3KBUBAliEeHTEe.

3ameTKa

Bbi3oB crnoBapst digitNames CUHTAKCMCOM cabckpunTa
COMpPOBOXAaETCs 3HAKOM (! ), MOTOMY YTO caGCKpUNT CrioBaps
BO3BpaLLaeT OnumMoHanbHoe 3HauyeHne, Tak Kak eCTb Takas

BEPOATHOCTb, YTO TAKOIo Krko4a B CrioBape MOXeT U He ObiTh. B
npumMmepe Bbille Mbl TOYHO 3HaeM, YTO number s 10 BCerga

BEpHET CyLLI,GCTByiOLLWIVI KoY croBapsd digitNames, TaK4YTO

BOCKNULIATENbHbIN 3HaK ncnonb3yeTtca anda npuHyanTesibHOro
n3Brie4eHnsa 3Ha4eHnd Tuna string B BO3BpaALLAEMOM

ornunoHasribHOM 3Ha4YeHUn Ca6CKpI/Il'ITa.

CTpOKa, nony4yeHHas U3 crnoBaps digitNames, pobaengaeTcaB
Ha4arno nepemeHHon output, NyTem npaBuUIibHOIro

dopmMmMpoBaHUS CTPOKOBOW BEPCUM YMcna
HaobopoT.(BblpaxxeHne number % 10 gaeT

HamM6 Anst 16, 8 4na 581 0 Anga 510).

MepeMeHHas numbe r MOCME BbIMUCNEHUS OCTaTKa AeNUTCA Ha 10.
Tak Kak TUM 3Ha4YeHnsa Int, TO HaLLe YMCMO OKPYIMAETCH BHUS,
TakuM obpasoM 16 npespallaeTcsaB 1, 58B 5, 510B 51.
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MpoLecc NnoBTOPSAETCA NOKa number /= 10 HE CTAHET paBHbIM 0,
nocre 4Yero CTpoka output BO3BPALLAETCA 3aMblKaHUEM U
Ao6aBnsieTcs K BbIXOAHOMY MaccuBy (OYHKUMM map (@ @) .

Vcnonb3oBaHue CMHTakcuca I'IOCJ'Ie,EI,yIOIJ.I,VIX3aMbIKaHVII7I B

npumepe Bbllle akkypaTHO MHKaNCynMpyeT dyHKLNOHaNbHOCTb
3aMblkaHusa cpady nocne PyHKUMM map ( : :), KOTOPOW
3aMblkaHMe nomoraeT, 6e3 Heob6xoaAMMOCTM 3aBOpaYNBaHMUS
BCEro 3amblkaHWsi BHYTPb BHELLUHNX KPYITbIX CKOOOK cpyHKL UK

map( : :).

3axXBaT 3HAYEHUUu

3aMblkaHWUsi MOTYT 3axeambieamps KOHCTaHTbl U NEPEMEHHbIE U3
OKpY»KaloLLero KOHTeKcTa, B KOTOpoM OHO 0b6bsiBneHo. MNocne
3axeBaTa 3aMblkaHWe MOXET CCbINaTbCs UM MOANMULIMPOBaTb
3Ha4YeHMs 3TUX KOHCTaHT M NepeMeHHbIX BHyTpWU CBOero Tena,
Jaxke ecnv obnacTtb, B KOTOPOW ObIn 06bABNEHBI 3TN KOHCTAHThI
N NepeMeHHble yxe 6onblue He CyLecTByeT.

B Swift camas npoctasa popma 3ambIKaHUA MOXET 3axBaTblBaTb
3HAYEHUSA M3 BIIOXEHHbIX (DYHKLLMIA, HaNMMCaHHbLIX BHYTpW Tena
apyrmx pyHKU M. BnoxeHHasa oyHKLMA MOXET 3axBaTUTb Nobble
3HAYeHUN U3 apryMeHTOB OKpyXatoLLen ee PyHKLL MK, a TakKxe
KOHCTaHTbI U NnepeMeHHble, 00 bABNEHHbIE BHYTPU T€Na BHELLHEN

yHKL NN,

BoT npumep yHKUMN makeIncrementer, KOTOPAA COOEPXKUT
BMOXEHHYI PYHKUMIO incrementer. BnoxeHHasa

(byHKLI,VIﬂ incrementer () 3axBaTbiBaeT OBa

3HayYeHNs runningTotal M amount U OKPY>KaKOLLEro KOHTEKCTa.
Mocne 3axBaTa 3TUX 3HAYEHUIN incrementer BO3BpPALLAETCA
dYHKUNEN makeIncrementer Kak 3aMblKaHWe, KOTOPOE
yBennUMBaEeT runningTotal HA amount KaXkabl pas Kak
BbI3blBaETCS.
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func makelIncrementer (forIncrement amount: Int)
-> Void -> Int {
var runningTotal = 0
func incrementer () -> Int {
runningTotal += amount
return runningTotal

}

return incrementer

BosBpallaembin TN makeIncrementer Void -> Int.3TO
3HaA4UT, YTO OH BO3BpaLLaeT YYHKUUI, a HE NPOCTOE 3HAYEeHMe.
DyHKL N0, KOTOPYH OHa BO3BpaLLaeT He MMEET NapaMeTpoB U
BO3BpallaeT Int Kaxabl pas Kak ee BbI3blBalOT. Y3HaTb Kak
yHKL MM MOTyT Bo3BpaLlaTh Apyrne yHKL MM MOXHO B rnaBee
"OYHKLIMOHAbHbIE TUMbI".

CDyHKLl,I/IFl makeIncrementer (forIncrement:) obbvasngaeT
LiefIo4YNCNEeHHYI0 NepeMeHHY0 runningTotal, AN XpaHEHUA

TeKyllero 3Ha4yeHna MHKpemMmeHTopa, KotTopoe 6yp,eT BO3BpaLlEHO.
ﬂepemeHHaﬂ nHULnannanpyeTtcsd 3HadeHmnem 0.

DYHKUMA makeIncrementer (forIncrement :) UMeeT
€AVHCTBEHHbIN NapamMeTp Int CBHELIHUM

UMEHeM forIncrement U JIOKANbHbIM UMEHEM amount. 3HAYEHME
aprymeHTa nepefaetcs aToMy napameTpy, onpenenss Ha

CKOINbKO JOIMKHO ObITb YBENUYEHO
3HayeHMe runningTotal KAXAbIN pas npu Bbl3oBe OYyHKL NN,

DyHKUNA makeIncrementer OOBABMNSET BIIOXKEHHYIO
('.byHKLl,I/IIO incrementer, KOTOpasg HenocpeaCcTBEHHO U

3aHMMaeTCH yBenmyeHneM 3HavyeHns. 9T1a (PyHKL U NpoCcTo
pobaenseT amount KrunningTotal K BO3BpallaeT pe3ynbTart.

Ecnn paccmaTtpuBaTb OYyHKUNIO incrementer () OTAENBHO, TO
OHa MOXeT NnokasaTbCsi HeOObIYHON:
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func incrementer () -> Int {
runningTotal += amount
return runningTotal

®PYHKUUA incrementer () HE UMEET HX OQHOMO NapamMeTpaun oHa
CCbINMaeTCHd Ha runningTotal U amount BHYTPU Tena yHKU UN.
OHa genaeT 370, 3axBaTbIiBas CyLUECTBYOLUME 3HAYEHUS OT
runningTotal U amount U3 OKpY>KatoLLen PyHKL UM N NCNONb3ys
NX BHYTPW.

Tak kKak OHa He U3MEHSIeT amount,
PYHKLUA incrementer 3aXBaTbiBAET M XPAHUT KOMUIO 3HAYEH WS,

XpaHuMoro B amount. OT0 3HaYeHue XpaHUTCA BMeCTe C HOBOM
PYHKLMEN incrementor.

OpoHako n3-3a Toro, YTo OHa U3MEHSIET 3Ha4YeHne

NnepeMeHHOM runningTotal Ka)Xdpl pa3s Kak

BbI3bIBAETCH, incrementer 3aXBaTblBAET CCbISIKY K TEKYLLEMY
3HAYEHUNIO NEPEMEHHOMN runningTotal,a HE KOMWUIO €€ UCXOAHOIo
3Ha4YeHUs. 3axBaT CCbIfkW AAET rapaHTUIo Toro,

YTO runningTotal HE UCYESHET MPU OKOHYAHUN

Bbl30Ba makeIncrementer U TAPaHTUPYET,

YTO runningTotal OCTAHETCA NepeMeEHHON B CrieayoLwmin pas,
korga 6yaeT Bbi3BaHa PYHKUUA incrementer ().

3ameTKa

Swift onpegenseT, YTo OOMKHO ObITb 3axXBa4YEHO MO CCbISKE, a
YTO MO KOMUM 3HaAYeHNS. BaM HE HY>XHO yKasbiBaTb, YTO amount
UNKN runningTotal OyAyT NCNOMb30BaHbI BHYTPW BIOXEHHOM

YHKUMKN incrementer () . Swift Takke BepeT Ha cebs
yrnpaBneHne namsTbio No pasMeLLeHNI0 runningTotal, KOrga
OHa yxxe byaeT 6ornblue He Hy>KHa B PYHKLUUN incrementer () .
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MNpueegem npumep makelncrementor B gencreunu:

let incrementByTen =
makeIncrementer (forIncrement: 10)

OTOT NpuMep 3acTaBnsieT KOHCTAHTY incrementByTen CCbINATbCA
Ha YHKL N0 MHKPEMEHTOpPA, KoTopasa AobaBnsieT 10 K 3HaYEHUIO
NepeMeHHON runningTotal KaXabli pa3 Kak Bbl3bIBAETCA.
MHOrokpaTHbIV BbI30B (PYHKLIMM NOKa3blBaeT ee B AENCTBUUN:

incrementByTen ()
// BosBpamaer 10
incrementByTen ()
// BOo3Bpamaetr 20
incrementByTen ()
// BosBpamaer 30

Ecnu Bbl co3gaeTe BTOPOW MHKPEMEHTOP, OH OyAEeT MMETL CBOHO
COBCTBEHHYIO CCbINIKY HA HOBYHO OTAESIbHYIO
NepemMeHHyl runningTotal .

let incrementBySeven =
makeIncrementer (forIncrement: 7)
incrementBySeven ()

//BO3BpamaeT 3HaueHUe 7

[MoBTOpPHBIN BbI3OB NepBOHAYanIbHOrO MHKPEMEHTOPA
(incrementByTen ) 3aCTaBUT YBENUUMBATBLCS €ro COOCTBEHHYIO
NepeMeHHYI0 runningTotal U HUKaK HE NOBMAMSET Ha
NnepemMeHHYyto, 3axBa4YeHHYI0 B incrementBySeven !

incrementByTen ()
//BosBpamaeT 40
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3ameTKa

Ecnu Bbl npvcBanBaeTe 3aMblkaHMe Kak CBOMCTBO 3K3eMmnnspa
Krnacca, 1 OHO 3axBaTbIBAET 3K3EMNMIAP MO CChIIKE HA SK3EMMNNAP
WK €ro YneHsbl, Bbl CO3aaeTe CUMbHbIE 0OpaTHLIE CBSA3M MeXay
3K3eMNIAPOM U 3amblkaHMeM. Swift ncnonb3yeT cnucku 3axeata,
AN paspbiBa 3TUX CUIbHbBIX 0OpaTHbLIX CBA3EMN.

3aMbIKaHUA ABJIIIOTCA
CChIJIOYHUM THUIIOM

B npumepe

Bblllle incrementBySeven W incrementByTen KOHCTAHTbI, HO
3aMblKaHUA, Ha KOTOpPble CCbITaldoTCA 3TU KOHCTAHTbl UMEKT
BO3MOXHOCTb yBESIMYMBaATb N€pPpEMEHHbIE runningTotal,
KOTOpPbl€ OHU 3axXBaTUIIN. OT0 u3-3a TOro, 4YTo (*)yHKLI,VIVI n
3aMbIKaHUA ABNAKTCA CCbI/TOYHbIMU muriamu.

Korga 6bl Bbl He NpuceavBany yHKL U0 UKW 3aMblKaHue
KOHCTaHTe Unn nepemMeHHoOM Bbl DakTU4eCkM NnpucsansaeTe
CCbIfIKY 3TOM KOHCTaHTE NN NnepeMeHHON Ha 3TY (OYHKL U0 nnn
3amblkaHue. B npumepe Bobiwe BbIGOp 3aMblkaHWs, HA KOTOpoe
CCblNaeTcyd incrementByTen, KOHCTAHTA, HO HE cOAepXnmMmoe

CaMOro 3aMblKaHUA.

OTO TakK ke 3Ha4uT, YTO eCf Bbl npmuceonTe 3aMblkaHne OByM
pa3HbIM KOHCTaHTaM unn nepemMeHHbIM, TO 06a oHu 6y,El,yT
CCblI1TaTbCA Ha OOHO N TO XX€ 3aMblKaHWe:

let alsoIncrementByTen = incrementByTen
alsoIncrementByTen()
//BosBpamaeT 50
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IlepeuncieHuda

lMepeuucnieHus onpefensoT 0OW WA TMN AN TPYNMbl CBA3aHHbIX
3HaYeHWin 1 NO3BONAKT paboTatb C 3TUMU 3HAYEHUSIMU B
TMNoGEe30NacHOM peXxume B BalleM Kofe.

Ecmm Bbl 3Hakombl ¢ C, TO Bbl 3HaeTe, 4To nepeymcnenns B C
npycBavBaloT COOTBETCTBYIOLLME MMeEHA Habopy LEenoYMCreHHbIX
3HauveHuwin. lMepeuncnenus B Swift Gornee rMOKWUIN MHCTPYMEHT U He
AOIMKHbI NPEAOCTaBNATL 3HAYEHUs OIS KaXAOro yneHa
nepeuncnenns. Ecnu 3HayeHne (M3BeCTHOE Kak “Cbipoe” 3HayeHue)
NPefoCTaBnsSeTCs KaX4oMy YreHy NnepedncrieHusi, To 3TO 3HayeHne
MOXeT OblTb CTPOKOW, CMMBOJIOM WIM LEMNIOYUCTIEHHBIM 3Ha4YeHMeM,
YUCIIOM C NnasBatoLL er TOYKON.

Kpome Toro, 4neHam nepeyucrieHnss MoXHO 3agaTb
COOTBETCTBYIOLLLME 3HAYEHWS NMOOOro na, KOTopble AOIMKHbI ObiTh
COXpaHeHbl BMECTe C KaxAbIM APYruM 3HavyeHnem urieHa. Bol
MOXeTe onpefents obLyuii HAbop COOTBETCTBYHOLLUX 3HAYEHUN Kak
YacTb OLHOrO NepevmcrneHus, Kaxabli u3 KoTopbix Oyaet nMmetb
pasHble Habopbl 3HAYEHW COOTBETCTBYHOLLUX TUMOB CBSA3AHHBIMU C
HUMM.

Mepeuncnenus B Swift - mnbl “nepsoro knacca”. OHW NpuHUMaoT
obnagaT 0COBEHHOCTSIMM, KOTOpble ODObIMHO MOAAEPXKMBAIOTCH
Knaccamu, Hanpumep, BblMUCMSIEMblE CBOWCTBA, Aist
NpeaoCTaBneHUss AOMOMHUTENBHOM UHAGOPMaUUM O TeKyLlem
3HaYEHUN MEepPEeYUCTIeHNs, MEeTOAbl 3K3eMnnapa Ans
OOMNOMHUTENBHON  (PyHKUMOHaNbHOCTH, OTHOCSLL ENCS K 3HAYEHUSM,
KOTOpble MpeaoCTaBnseT nepeyucrieHune.

MepeuncneHus Tak xe MOryT OObSBMATL MHULMANM3aTopbl A5is
npenocTaBfeHnsl Ha4vanbHOro 3HaveHus anemeHTam. OHM Tak xe
MOryT ObITb pacLUMpeHbl AN pacLUMPEHnst CBOEN
dyHKUMOHANbHOCTN Had CBOEW HavanbHOW uMmnnemeHtauuen. MoryT
COOTBETCTBOBATL MNPOTOKONaM Ansi obecneyeHns ctaHgapTHON

oy HKUMOHANbHOCTH.
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CMHTaKCHUC nIepeYyucjJieHUum

I'IepeqmcneHMﬂ Ha4YMHaKTCA C KN4YeBOoro crioBa enum, Nocre

KOTOPOro MAET UMS NEPEYNCIIEHMS U NOSNTHOE Ero onpeaerneHme B
UrypHbIX CkobKax:

enum SomeEnumeration {
//3mecy BymeT OOBSABIIEHUE MEePEeUNCIIEHMUS

Huxe npuMep c YeTbipbMA CTOPOHaMM cBeTa:

enum CompassPoint {
case North
case South
case East
case West

3HayeHus1, KoTopble 0O BABNEHDLI B MEPEYNCIIEHUN
(North, South, East, West) Ha3bIBaAKOTCA Yr1ieHaMmu

3HayveHul (Wnu YyrieHamu) 3Toro nepeyncnenuns. Knioyesoe
CMOBO case MOKa3blBAET, YTO HOBAs CTPOKa 3HAYEHWI YneHa

OyneT cenvac o6baABNEHa.

3ameTKa

B otnunuuu ot C 1 Objective-C B Swift uneHam nepeuncrneHus He
NprUCBanBalTCA LeNoYMCNEHHbIE 3HaYEHMS N0 YMOMYaHMWI0 Npu
nx co3gaHun. B npumepe Bbile CompassPoint, 3HaYEHUS YNEHOB

North, South, East, West HEAABHO HE paBHbl O, 1, 2, 3. BmecTto

9TOr0 pasfinyHble YreHbl nepe4vyncrieHna no npasy NOMMHOCTbIO
CaMOCTOATEJ1IbHbI, C ABHO 00bSABNEHHLIM TUMOM CompassPoint.
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MHOXeCTBEHHbIE 3HA4YEHUS YfleHa NepeyncrneHns MoryT
3anuncbIBaTbCSA B O4HY CTPOKY, pa3aensisicb Mexay cobon
3anaTon:

enum Planet {
case Mercury, Venus, Earth, Mars, Jupiter,
Saturn, Uranus, Neptune

}

Kaxxgoe o6bsiBrneHne nepedncrneHmns oobaBnseT 1 HOBbIA TUM.
Kak 1 octanbHble Tunbl B Swift, nx umeHa (k

npuMepy CompassPoint U Planet)AOMKHbI HAYMHATBLCS C
3arnaBHon 6ykBbl. IMeHa nepeuncneHvam nydile gaBatb
ocobeHHble, a He Te, KOTOpble Bbl MOXeTe UCNOoNb30BaTh B
HEeCKOMbKUX MeCTax, Tak YTobbl OHM YNTANUCh kak camo cobow
pasymeroLmecs:

var directionToHead = CompassPoint.West

Tun directionToHead BbiBEAEH NPpU NHNLnann3aumm oaHoro n3
BO3MOXHbIX 3HAYEHUN CompassPoint.
Ecnn directionToHead 0ObSABNEHA KAk CompassPoint, TO

MOXeM UCnoJib30BaThb pa3fiMyHble
3Ha4YeHusa CompassPoint 4Yepes COKanJ,eHHbIVI TOYEYHbIN

CUHTAaKCUC:
directionToHead = .East

Tun directionToHead YXe N3BECTEH, TAK 4YTO Bbl MOXKETE HE

YKa3biBaTb TUN, NnpuceBanBaa 3Ha4eHU4A. Tak genaetcs ans
XOpOLlOo 4YnTaemoro koga, korga pa60TaeTe C ABHO YKa3aHHbIMU
TUNamm 3HayYeHum nepe4vyncneHund.
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HcnoJib30BaHM e NIepEeYUCIeHUN
C onepaTopoM switch(coueTaHue
3HAYEHHH C ...)

Bbl MmOXeTe coyeTaTb MHAMBUAYANbHbIE 3HAYEHNSA NEPEYNCIIEHUS
c onepaTtopom switch:
directionToHead = .South

switch directionToHead ({
case .North:
print ("Lots of planets have a north")
case .South:
print ("Watch out for penguins")
case .East:
print ("Where the sun rises")
case .West:
print ("Where the skies are blue")
}

//BeIBOIMT "Watch out for penguins"

Bbl MoxeTe NPOYNTATb 3TOT KO KaK:

“PaccmoTpum 3Ha4veHue directionToHead. B crnyyae,

korga directionToHead paBHsieTcs .North, BbIBOAUTCS cO0bLLEHNE
"Lots of planets have anorth®. B cny4ae. koraa oHo paBHsieTcs .South,
BbIBOAUTCS coobLieHune "Watch out for penguins®”.

...n Tak ganee...

Kak ckasaHo B rnaBse “YnpaBneHune NoToKom”,

onepaTtop switch Ao/mkeH ObITb MCYEPNbIBAKOLLMM, KOrda
paccMaTpuBaloTCA YneHbl nepeuncneHms. Ecnm mbl nponyctum
cny4yam case West, TO KO HE CKOMNUIMPYETCH, TaK Kak He
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paccmaTpuBaeTCs NOoSHbIN NepedeHb YeHoB CompassPoint.
TpeboBaHMsA K KOHCTPYKL UK ObITb CHEpPMbIBAKOLLEN, MOMOraeT
CnyYarHoO He NPonyCTUTb YNEeH NepeyvncneHus.

Ecnun He ygo6Ho onucbiBaTb Criyqan ans Kaxagoro yneHa
nepeyvncrneHms, To Bbl MOXeTe UCnonb3oBaTth cryYan default, ons
3aKpbITUS BCEX OCTalbHbIX BAPUAHTOB NepeYncrieHmns:

let somePlanet = Planet.Earth

switch somePlanet {

case .Earth:
print ("Mostly harmless")
default:
print ("Not a safe place for humans")

}

// HameuaTaeT "Mostly harmless"

CBsaA3aHHBbIE 3HAYEHUA

Mpymepsl B NpeablayLLUen CekL i nokasbiBatoT, Kak YreHbl
nepevncrneHns no npaey CYNTaTCs 0O bABNEHHBIMU
3Ha4YeHMAMU. Bbl MOXeTe YyCTaHOBUTL Planet .EarthKak
KOHCTaHTY UM NepeMeHHY U MOCMOTPETb Kakoe 3Ha4yeHne oHa
copepxuT. OgHako bbiBaeT yaoOHO XpaHUTb CBSI3aHHbIE
3Ha4YeHWs ApYrMx TUMOB BMECTE C 3TUMU 3HAYEHUSIMU YNTEHOB
nepeyncrieHust. 3To No3BONSET BAM XPaHUTb AONONHUTENbHYIO
Nonb30BaTeNbCKY0 MHGOPMaL U0 BMECTE CO 3Ha4YeHMEM YneHa n
paspeluaeT U3MeHNATb 3Ty MHOPMAaLL NI KaXKabIi pa3 Kak Bbl
ncnonb3yeTe 3TOT YNeH NepeyYncrieHms B BalleM Kode.

Bbl MoxeTe 06baBUTL NepeuncrieHns Swift ona xpaHeHuns
CBSI3aHHbIX 3Ha4YeHuI Ntoboro HeobxoaAMMoro Tuna, v TUMbl
3HAYEHUN MOTYT OTNIMYATBLCA ANs KAXO0ro YreHa nepeydmcrneHms,
ecrnu 910 Heobxoanmo. MNMepeuncneHns Takoro TUNa Tak xe
N3BECTHbI KaK pa3MeyeHHble 06beAUHEHNS, MeYEeHHble
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06beanHeHNs U BapyaHTbl B APYrvX A3blkax
nporpaMMuUpoBaHus.

Ansa npumepa, NpeanonoXum cucTemMy MHBEHTapusaLum, KoTopas
[OIDKHA OTCrnexuBaTb TOBap ABYMS pasnUYHbIMU TUMa WUTPUX-
kogos. OgHu ToBapbl uMetoT kKogpl Tuna 1D dopmaTta UPC-A,
KOTopble MCNonb3ytoT Lndpbl oT 0 8o 9. Kaxgbin WTpux-koa
nmeeT CBOoto “cuctemy uundp”, rae nayTt naTb Lmudp “koga
npounssoanTena” n NATb LnMdp “koga npoaykra”. 3atem nget
“npoBepoyHas” umdgpa, KoTopasi NpoBepseT, YTO Ko Obin

OTCKaHNPOBaH KOPPEKTHO!

g 85909 51226 3

Opyrve npoayKTbl UMET MapKUPOBKY LITpux-kogom 2D copmata
QR, KOTOpPbIA MOXET Ucnonb3oBaThb Ntobon cnmeon n3 ISO 8859—
1 n MoxeT 3akogmMpoBaTb CTPOKY ANMHHOKW 2953 cumBona:
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E . E
Bbino 6bl ygobHo, ecnv Obl CMCTEMA KOHTPOIA U y4eTa ToBapa

Morna 6bl XxpaHUTb WTpUx-koabl opmaTta UPC-A, kak KOpTex 13
YyeTbipex uenbix yncen n QR Koa, kak CTPOKY No6on ANNHBI.

B Swift nepeuncneHns gna onpegeneHns WTpUX-Koga npoaykra
OHOTO 3 ABYX TUMOB MOXET BbIrMAAeTb cneayoLmmM obpasom:

enum Barcode {
case UPCA (Int, Int, Int, Int)
case QRCode (String)

UYutaeTcs 3To BOT TaK:

“ObbsiBNeHne nepedncrnenns Tuna Barcode, KOTOpoe bepeT aBa
3HAYEeHUS, OQHO U3 KOTOPbIX UPCA, CO CBA3AaHHbLIM 3Ha4YeHUEM
Tmna (Int, Int, Int, Int)W3HA4Ye€HMUE QRCode CO CBA3AHHbLIM
3HayeHueM Tuna (String).”

Ob6bsiBNeHe He AaeT HUKAKOro 3Ha4YeHusa Tuna Int UKW String,

OHO NULb onpeaenaeT TUMbl CBA3aHHbIX 3HaYeHUN, KOTOpble
KOHCTaHTbI U nepemMeHHble Barcode MOTIyT coaepXxaTtb, Koraa
OHW paBHbl Barcode . UPCA, Barcode.QRCode.
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var productBarcode = Barcode.UPCA(8, 85909,
51226, 3)

B aTtom npuMepe Mbl co3gaem HOBYHO

nepeMeHHYlo productBarcode U MpUcBanBaeM en 3Ha4eHne
Barcode.UPCA CO CBA3aHHbIM KOPTEXeM 3Ha4YeHUn (8 , 85099,
3233, 1).

OToMY e NPOoAYKTY MOXeT GbITb MPUCBOEHO APYroe 3HauYeHne
koZa:

productBarcode = .QRCode (YABCDEFGHIJKLMNOP”)

30ecb MCXOOHbIM Barcode . UPCA U €10 LLeNOYNCIIEHHbIE 3HaYeHWs
3aMeHeHbl HOBbIM Barcode . QRCode W €r0 CTPOKOBbIM
3HavyeHneM. KOHCTaHTbl U nepeMeHHbIe TUNa Barcode MOTYT
XPaHUTb UMK . UPCA, UNN . QRCode (BMECTE CO CBA3AHHbIMM
3HaYeHUAMM), HO OHWN MOTYT XPaHUTb TONbKO OAWMH U3 HNX B
ntoboe Bpewms.

PaznuyHble TUnbI WTPUX-KOAO0B MOTYT BbITb MPOBEPEHbI
KOHCTpYyKUMen switch kak n paHbLie. B 3TOT pas cBsizaHHble
3Ha4YeHUs MOryT ObITb M3BMEYEHbI Kak YacTb KOHCTPYKLL MM switch.
Bbl n3BnekaeTe kaxxgoe CBA3aHHOE 3HaYEHME Kak KOHCTaHTY (C
npeduKcom let) UNn Kak NnepemMeHHyto (Npedukc var) aAns
NCcrnonb30BaHUSA BHYTPU Tena onepatopa switch:

switch productBarcode {
case .UPCA (let numberSystem, let manufacturer,
let product, let check):
print ("UPC-A: \ (numberSystem),
\ (manufacturer), \(product), \ (check).™)
case .QRCode(let productCode):
print ("OR code: \ (productCode) .")
}
//BeiBemeT "QR code: ABCDEFGHIJKLMNOP"
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Ecnun Bce cBsi3aHHble 3HAYEHMWs Ans YNeHOoB nepe4yncneHna
N3BNeKarTCA Kak KOHCTaHTbl U nepeMeHHble, TO ANA KpaTKOCTU
Bbl MOXeTe pa3MeCcTUTb OAUMHOYHOE 1let UNMN var Nepea UMeEHEM

yneHa:

switch productBarcode {
case let .UPCA (numberSystem, manufacturer,
product, check):
print ("UPC-A: \ (numberSystem),
\ (manufacturer), \(product), \ (check).")
case let .QRCode (productCode) :
print ("OR code: \ (productCode).")
}
//BeiBeneT "QR code: ABCDEFGHIJKLMNOP"

NcxoaHble 3BHAYEHUS

B npumepe c barcode BrnaBe “CBa3aHHble 3HAYEHUS” MOXHO
yBUOETb KaK YneHbl NepevmcrneHmst MoryT ob6baBnsaTh 3HayYeHUs
pasnuyHbIX TUMOB, KOTOPLIE OHW MOTYT XpaHuTb. Kak
anbTepHaTMBa CBSI3aHHbIM 3HAYEHUSAM, YNeHbl NepeyvncrneHus
MOTYT UMETb HavarnbHble 3Ha4YeHWsI (HasbIBaOTCS “UCXOOHBIMU
3HaYeHnAMN”), KOTOpPble BCE OAHOIO TUNa.

BoT npumep nepeuyncrneHns, YneHbl KOTOPOro XpaHST UCXOAH ble
3Ha4veHnsa ASCII, nponucaHHble psigom:

enum ASCIIControlCharacter: Character {

case Tab = "\t"
case LineFeed = "\n"
case CarriageReturn = "\r"
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McxoaHble 3HaYeHust
nepeyncneHnda AsCIiIControlCharacter onpenernieHbl Kak

TWN Character, U UM MPUCBOEHbI PaCNpPOCTPaHEHHbIE
KOHTponbHble cumBonbl ASCII, KoTopble onncaHbl B pasgene
“CTpOKu 1 cumBONbI”.

O6paTnTe BHMMaHWe Ha TO, YTO UCXOAHbIE 3HAYEHUSI HE MO

JKe caMoe, YTO CBA3aHHble 3HavyeHus. MicxoaHble 3HauYeHus
ycTaHaBnMBaloTCa Npy 06bABNEeHUM NnepedncrneHus. MicxogHoe
3Ha4YeHune Ans KOHKPETHOrO YrieHa nepeyncrieHns Bceraa ogHo U
To e. CBsi3aHHble 3Ha4YeHUs NpUCBanBakTCs, Koraa Bbl
co3faeTe HOBYIO KOHCTaHTY UM MepPeEMEHHYH, OCHOBAHHYO Ha
OHOM U3 YIIEHOB NepPEeYNCrIeHNs U MOTyT ObITb Pa3HbIMU Kaxablii
pas, Korga Bbl 3TO AenaeTe.

McxoaoHble 3HaveHus MoryTt ObITb CTpOKamMu, cumBoJiam nnum
no6bIM YnMcnoseiM TUNOM. Kaxgoe ncxogHoe 3HavyeHue OOIMKHO
ObITb YHUKanbHbIM NMpu ero obbsBneHnn. Korga B kavectse
NCXOOHbIX 3HAYEHNN MCNOJib3YyKTCA Uerble Ynucra, OHU
aBTOMAaTU4YEeCKN MHKPEMEHTUPYTCA, eClin HUKaKomn KOHerTHOIZ
BENMMYUNHBbI ONA YneHa He yKa3aHo.

MepeuncneHne BHU3Y - yryudlleHHas BEPCUS ONMCAaHHOIo paHee
Nepeyncrnerunst Planet, TONBKO YXKe C UCXOOHBIMU 3HAYEHMSIMMU,

Ana 0603Ha4YeHNs NopaAAKOBOro Homepa nraHeTbl No
yOaneHHoOCTH OT CoMHua:

enum Planet: Int {
case Mercury = 1, Venus, Earth, Mars,
Jupiter, Saturn, Uranus, Neptune

}

ABTOMaTM4eckoe yBeJlmM4YeHne 3Ha4eHna 3Ha4uT,
YTO Planet.Venus UMEET UCXOOHOE 3Ha4YeHne paBHOE2 N TaK

nanee.
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[nsa gocTtyna K UICXOOAHOMY 3HaYeHUIO YreHa nepeyncrneHms
CyLLleCTBYeT CBOWCTBO rawValue:

let earthsOrder = Planet.Earth.rawValue
//earthsOrder pasen 3

MHuumanusauma 4depes McxogHoe 3HaYeHUe

Ecnu Bbl 06BbABUNM NEpeYncrieHme BMECTe C TUMOM UCXOAHOIO
3HaYeHUs!, TO NepeYnCcrieHne aBToMaTMYecky nonyyaeT
MHULMann3aTop, KOTopbIi GepeT 3HauYeHne Tuna MCXoaHOro
3HayeHus (Kak napameTp rawVvalue) U Bo3BpalLaeT 6o uneH
nepeyncrneHuns nmbo nil.

B aTom npumepe Uranus nHMumanmampyeTcs Yepes ero ucxogHoe
3Ha4eHune 7:

let possiblePlanet = Planet (rawValue: 7)
//possiblePlanet muma Planet? u paBHAeTCH
Planet.Uranus

KoHe4YHO He BCe BO3MOXHbIE 3HAYEHUS Tnt Haﬂ,D,yT OTKIMNK B

OaHHOM nepeuncneHunn. M13-3a aToro nHMumnanm3aTopbl MCXO4HbIX
3Ha4YeHU Bcerga BO3BpaLlalT ONuOHamNbHbIA YNeH
nepeuncneHust. B atom npumepe possiblePlanet TUNA Planet?

nnu “onumMoHanbHbIN Planet”.

3ameTKa

I/IHmumanmsaTop MCXOOHOro 3Ha4eHun4d - l'IpOBaJ'IVIBaIOUJ,VIVICﬂ
MHUUMnann3aTop, NOTOMY KaK He KaKgoe McxoaHoe 3Ha4yeHune
6y/:|,eT BO3BpallaThb YJieH nepevyncrieHns.

Ecnu Bbl nonbiTaeTecb HAUTH nnaHeTy c HOMepom No3nLimm 9, To
3Ha4yeHme onunoHarnbLHoON PlanetBepHeT 3Ha4YeHne nil:
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let positionToFind = 9

if let somePlanet = Planet (rawValue:
positionToFind) {
switch somePlanet {
case .Earth:
print ("Mostly harmless")
default:
print ("Not a safe place for humans™)
}
} else {
print ("There isn't a planet at position
\ (positionToFind) ")
}

//BrBemeT "There isn't planet at position 9"

OTOT NpUMep MCMofb3yeT NPUBSA3KY OMLIMOHAMNOB AN NOMNbITKM
AobpaTbCsa A0 Planet C UCXOOHbLIM 3Ha4YeHMEM 9. BbipaxeHue i f

let somePlanet = Planet (rawValue: 9) co3gaet
OMuMOHanbHYPlanet U yCTaHaBNMBaeT

3HayeHune somePlanet OMLMOHANBHON Planet. B 3aTOM crny4vae
HEBO3MOXHO [0OpaTbCs 40 NNAHETbI C MO3ULMEN 9, TAKUM
obpa3som cpabaTbiBaeT BeTKa else.
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Ks1acchl ¥ CTPYKTYPBI

Knacchbl u CTpyKTYpbl ABASIOTCA YHUBEpCanbHbIMU U TMBKUMU
KOHCTPYKLLMUSIMU, KOTOPbIE CTaHYT CTPOUTENbHbIMM BriokaMu Ans
koga Bawlen nporpammbl. [na gno6aeneHnst pyHKLMOHANBHOCTU B
Knaccax n CTPYKTypax MOXHO 00BbABUTbL CBOMCTBA U METOAbI,
NMPUMEHMB TO XK€ CMHTAKCUC, KaK U U Npu 0O bABNEHNN KOHCTAHT,
nepemMeHHbIX U OYHKLUIA.

B oTnnumne oT Apyrnx s3bIKOB NporpaMmmumpoBaHms, Swift He
TpebyeT co3gaBaTh OTAENbHbIE hannbl NS UHTEPdENCOB U
peanusaluni NoNb30BaTEeNbCKNX KNAacCoB U CTPYKTYpP. B Swift, Bbl
obbsBnsAeTe CTPYKTYPY MK KNacc B 0OgHOM channe, 1 BHELIHWUI
NHTepdenc aBToMaTUYECKN CTAHOBUTCS OOCTYMHbLIM A11S
MCNonb30BaHUA B ApYrom Koae.

3ameTKa

OK3eMnniap Knacca TpaguLMoHHO Ha3biBaloT 06bEKTOM. TeM He
MeHee, Kraccbl U CTPYKTYpbI B Swift ropasgo 6nmxe no
PYHKLMOHANbLHOCTU, YeM B APYIrMX A3bIKaxX, U MHOIOE B 3TOU
rnaee onuckiBaeT PyHKLMOHANbLHOCTb, KOTOPYH MOXHO
NPUMEHMUTb K 3K3eMNASpaM U Knacca u CTpykTypbl. B cBssu ¢
aTUM, ynoTpebnseTcs 6onee o6LWMIN TEPMUH - IK3EMNNAP.
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CpaBHeHHE KJIACCOB U
CTPVKTVD

Knaccbl n cTpykTypbl B Swift uMetoT MHOro obuiero. B HMX o6omx
MOXHO:

O6baBnATbL CBONCTBA ANA XpaHEHWSI 3HAaYEeHUN

O0baABNATL MeToabl, YTOObI 06ecneunTb PYHKLMOHANBLHOCTb
O0BbABNATL UHOEKCHI, YTOOLI 06ecnevnTb AOCTYM K UX
3HAYeHUsIM, Yepes CUHTaKCUC MHOEKCOB

O6baBnATb UHMLMANN3ATOPbI, YTOObLI YCTAHOBUTb UX
nepBoHa4asibHOe COCTOsIHNE

OHun 06a mMoryT ObITb paclUMpeHbl, YTOObLI pacLLUMPUTb UX
dyHKLMOHAN 3a npegenamMmmn cTaHgapTHOW peanuaauum

OHun 0b6a moryT coOoTBETCTBOBAaTb NPOTOKONAM, Ans obecneveHns
CTaHAapTHOM (PyHKLMOHAaNbHOCTM onpeaeneHHoro Tuna

[ns nonyyeHns AONOSHUTENBHOM NHOPMaLMM CMOTPUTE rnasbl
Ceownctea, Metoabl, Ihgekebl, HnynanuasaTtopsl, PacwmpeHns n
MpoTokonsl.

Knaccbl nMeloT AONONHUTENbHbIE BO3MOXHOCTb, KOTOPbIXHET Y
CTPYKTYp:

HacnenoBaHve no3sosnsieT ogHOMY Knaccy HacnenosaTb
XapaKTepuCcTMK1 OpYroro

MpvBeaeHMe TUMOB NO3BOMSET NPOBEPUTL U MHTEPNPETMPOBaTbL
TUMN 3K3eMMNsipa Knacca B NpoLecce BbiNoHEHUS
JevHnynanusaTopbl NO3BONSIOT 3K3EMNISIPY Krnacca ocBo6oanTb
no6ble pecypcbl, KOTOPbIE OH UCMOMb30Barn

MoacyeT ccbifiok gonyckaeT 6onee YeM OAHY CCbINKY Ha
aK3eMnnsp knacca

Ana nonyyeHuss AONOMHUTENbHOM MHGOPMaLUKM CMOTpUTE
HacnepoBaHue, MNpyeeaeHne TUNos, [enHuumnanmsaTopbl 1
ABTOMaTUYECKMI MOACYET CCbINOK.
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3ameTKa

CprKTypr BCeraa KonunpyrTcd, Koraa oHM nepeanarnTcd B BalleM
Koae, U npun 3aToM He UCNOJIb3YKT NoacyeTa CChINOK.

CuHTakcuc oobbABrNeHus

Knaccbl 1 CTPpYKTYpbl UMEKT CXOXMM CUHTaKCUC 00 bABNEHMS.
[nsa o6baBNeHNs knaccos, NCNOMb3YNATE KIKYEBOE COBO class,
a Ansa CTPYKTYP - KNtoYeBoe CrioBo struct:

class SomeClass {
// oDOBABJIEHME KJjlacca OyImeT 3Iech
}
struct SomeStructure {
// OOBABIIEHME CTPYKTYPE OyOeT 3IeCh

3ameTKa

Uro 6bl Bbl HE cO3AaBanu, HOBbIV Kracc Ui CTPYKTYpY, Bbl
dakTuyeckm cosgaeTe HoBbIN TUN B Swift. HasHavanTe nmeHa
TUNoB ucnonb3ys BepxHuil opbatein Pernctp (SomeClass nnu
SomesStructure), 4ToObl COOTBETCTBOBATb CTaHAApTaM
HanucaHusa nMeH TMnos B Swift (Hanpumep, String, Int u Bool). C
OpYron CTOpOHbI, BCerga HasHavyanTe CBOMCTBaM U MeToAam
nmeHa B HmxHeml opbaTomPernctpe (Hanpumep, frameRate n
incrementCount), YTOObI OTANYNTL MXOT UMEH TUMOB.
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Mpumep onpeaeneHust CTPYKTYpbI M Knacca:

struct Resolution {
var width = 0
var height = 0

}
class VideoMode{

var resolution = Resolution|()
var interlaced = false
var frameRate = 0.0

var name: String?

Mpymep Bbie 06BABMSET HOBYIO CTPYKTYpPY Resolution ans
onucaHus paspeLleHns MOHMTOpPa B NUKCenax. ATa CTpyKTypa
nmMmeen asa ceonctea width, height. XpaHnmble cBoncTea - nnu
KOHCTaHTbI UK NepeMeHHbIe, KOTOpPble CrpynnMpoBaHbI U
COXpaHeHbl B pamKax Knacca unm CTpyKTypbl. OTMM CBOACTBaM
BblBeAeH Tun Int, Tak kak Mbl UM MPUCBOUN L eNOYUCIIEHHOE
3Ha4veHue 0.

B npumepe mbl Tak ke 06baBunm n HoBbln knacc VideoMode, ans
onncaHus BuaeopeXnma ans otobpaxeHnsa Ha Bugeoancnnee. Y
Knacca eCTb YeTblpe CBOMUCTBA B BUAe nepemeHHbIx. lNepsoe -
resolution, MHULMANM3MPOBAHO C MOMOLLILIO 3K3eMMspa
CTPYKTYpbI Resolution, 4To BbIBOANT TUN CBOMCTBA Kak Resolution.
[ns ocTanbHbIX TPEX CBOWCTB HOBbIA 3K3eMMNSAP Krnacca dyaeT
MHULUManu3npoBsaH c interlaced = false, frameRate = 0.0 n
onuMoHanbHbIM 3Ha4YeHneM Tuna String ¢ HasgaHnem name. 910
CBOWCTBO hame aBToMaTun4yeckun dyaeT MeTb 3HaueHue nil nnm
"HeT 3HayeHuns ang name", NOTOMY YTO 3TO OMLMOHANbHbIN THM.
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3K39Mﬂﬂﬂpbl Kracca U CTPYKTYpbI

O6bsBneHune cTpykTypbl Resolution n knacca VideoMode Tonbko
onucebiBatoT kak Reslotion u VideoMode 6yayT Bbirnsgets. Camu
no cebe OHM He ONUCLIBAIOT cnelndmryeckoe paspeLleHne nnm
Buaeopexum. [ns Toro 4tobbl 3TO caenaTbh HaM HYXXHO CO34aThb
3K3eMMNAP CTPYKTYPbI UNK Knacca.

CuHTakcuc ans obpasoBaHus ak3eMMsipa Knacca Unm CTpyKTypbl
OYEHb CXOX:

let someResolution = Resolution ()
let someVideoMode = VideoMode ()

U knaccbl U CTPYKTYpbl UCMOMNb3YOT CUHTAKCUC NHULMannsaTopa
anst o6pasoBaHuMsa HOBbIX 3k3emnnapoB. Camas npocTasi hopma
CMHTaKCcunca nHnymnanmsatopa - UCnosib3oBaHMEe MMeEHN TUNa n
nycTble Kpyrnble ckobku cpady nocrne Hero Resolution(),
VideoMode(). 3To co3gaeT HOBbIN 3K3eMNAsp Knacca nnm
CTPYKTYPbI C NIOOBIMY MHUL MANM3MPOBaHHBIMK CBONCTBAMM C X
3HAYEHVSIMM MO YMOITYaHWIO.

Hdoctyn K cBOMCTBaM

Bbl MOXeTe nonyunTb AOCTYN K CBOWCTBaM 9K3eMnnsipa
MCMonb3ys TOYEYHbIA CUHTaKCUC. B To4eYHOM CrHTakcuce ums
CBOWCTBa NULLETCS Cpa3y NOCne UMEHM 3K3eMMNIIsipa, a Mexay
HUMM BNUCbIBaeTCs Touka (.) 6e3 npobenos:

println("The width of someResolution is
\ (someResolution.width)")
//BeiBemeT "The width of someResolution is 0"
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B aTom npumepe someResolution.width ccbinaeTcs Ha CBOMCTBO
width ak3emnnspa someResolution, y KOTOPOro HayanbHoe
3Ha4yeHue paeHo 0.

Bbl moxeTe yrnybutbca B N04CBOWCTBA, HanpumMep, CBONCTBO
width ceowncTBa resolution knacca VideoMode:

println("The width of someVideoMode 1is
\ (someVideoMode.resolution.width)™)
//BrBemeT "The width of someVideoMode is 0"

Bbl Tak ke MOXeTe MCNOoMNb30BaTb TOYEYHbIN CUHTaKCUC s
npunceamBaHn4A HOBOIo 3Ha4YeHU4A CBOI7ICTByZ

someVideoMode.resolution.width = 1280
println("The width of someVideoMode is now

\ (someVideoMode.resolution.width)")

//BeiBemeT "The width of someVideoMode i1s now
1280"

3ameTKa

B otnunuum ot Objective-C, B Swift Bbl MoXeTe ycTaHaBnueaTb
NMoACBOMCTBA CTPYKTYPbI Hanpsamyto. B nocneaHem npumepe
Bbille cBoMCTBO width cBoricTBa resolution aksemnnsapa knacca
someVideoMode ycTaHaBnuBaeTca Hanpsimyto, 6e3
Heobxo4MMOCTN MEHATb BCE CBOMCTBO property Ha HoBoe
3Ha4yeHwue.
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MoaneMeHTHble UMHULUMAITN3aTOPbl CTPYKTYPHbIX
TUNoB

Bce cTpykTypbl UMEIOT aBTOMaTUYECKN rEHEPUPOBAHHbIN
"NOSNEMEHTHbIN MHMLManNn3aTop", KOTOPbIN Bbl MOXETE
Mcnonb3oBaTh AS18 NHUL nanm3aL,um CBOMCTB HOBbIX 3K3EMMNIISIPOB
CTPYKTYpbl. HauanbHble 3Ha4YeHuns ons CBONCTB HOBOIO
3K3eMnnspa MoryT ObiTb NepedaHbl NO3NEMEHTHOMY
MHULManNn3aTopy No UMEHMU:

let vga = Resolution (width: 640, height: 480)

B otnuunm ot CTPYKTYP, Knaccbl HE NMony4usin no3IeMeHTHOro
MHUymnanmsatopa NCXOAHbIX 3HAYEHUA.

CTpYKTYpbI U IIepeYnuCJaeHUus
— TUINBLI 3HAYEHUN

Tun 3HayeHus - 3TO TnN, 3Ha4eHne KoToporo KOI'II/IpyeTCﬂ, Korga
OHO nNpucBanBaeTCA KOHCTAaHTE Unn nepemeHHoﬁ, nnu Korga
nepegaeTcs PyHKL K.

BoobLue Bbl yke AOCTAaTOYHO aKTMBHO MCMOSbL30Banu TUMbl Ha
NpoTsKeHUN Npeablaywmx rnae. Ho dakT B ToMm, 4TO BCe
6asoBble TUMbl Swift - TUMNbI 3HAYEHUN U UMNNEMEHTUPOBAHbI OHU
KaK CTPYKTYpbl.
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Bce cTpyKkTypbl M MEepeyncrnenuns - Tunol 3HadeHui B Swift. 31o
3HauUT, 4YTO NOOOI IKIEMMNSP CTPYKTYPhI U NEPEUNCIEHUS,
KOTOPbIV Bbl co3gaeTe, U Ntobble TWMbl 3HAaYEHNA, KOTOPbIE OHK
MMEIT B Ka4eCTBe CBOWCTB, BCEraa KonmpyeTcsl, Korga oH
nepegaeTcs No BalleMy Koay.

PaccmoTpum npumep, KOTOpbI UCNONb3yeT
CTPYKTYpY Resolut ion U3 NpeablayLlero npumepa:

let hd = Resolution(width: 1920, height: 1080)
var cinema = hd

3TOT NpuMep 06bABMSAET KOHCTAHTY hd U NpUcBanBaeT
3K3EMNNAP Resolution, MHULMANU3NPOBAHHOE ABYMS
3HAYEHUAMM width M height.

B cBoto ouyepeab 06bsABNAEM NEPEMEHHYIO cinema U
npuceanBaeM en TekyLlee 3HayeHne hd. TakKak Resolution-

CTPYKTYypa, AenaeTcsl KONusi CyLLECTBYIOLLEro 9k3eMnspa, 1 ata
HOBas KoNus npucBamnBaeTca cinema. [laxe He CMOTpPSA Ha TO,

YTO hd U cinema UMEKT OOHU U TE XKe height, width, OHU
ABNATCA abCONOTHO pa3HbIMUK 3K3eMnnAapamMu.

Cneny}ou.l,le warom nameHunm 3Ha4vyeHune
CBOMCTBA width Y cinema, Mbl cCOeNlaeM ero 4yTb oonbLue 2

ThICAY, YTO ABMSIETCS CTaHAAPTHBIM A5 LUdpPOBOM
knHonpoekuyun (2048 nukcenen wupuHbl Ha 1080 nukcenen
BbICOTbI):

cinema.width = 2048

Ecnn mbl npoeepumm CBOWCTBO width Y cinema, TO Mbl YyBUOUNM,
YTO OHO Ha caMOM Aene N3MEeHUNOCb Ha 2048:
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print ("cinema is now \ (cinema.width) pixels
wide")
//BHBemeT "cinema is now 2048 pixel wide"

OpaHako CBOMCTBO width MCXOAHOTrO hd aK3emnnsipa
ocTanocb 1920:

print ("hd is still \ (hd.width) pixels wide")
//BuBenmeT "hd is still 1920 pixels wide"

Korga mbl MpUCBOUIM cinema TEKyLLEe 3Ha4YeHne hd, To
3HAYEeHUs!, KOTOPbIE XPaHUINCb B hd ObIIM CKOMMPOBAaHbI B HOBbIN
aK3emMnnap cinema. M B kayecTBe pesynbTata Mbl UMeeM aBa
COBEPLUEHHO OTAENbHbIX 9K3EMMNsAAPa, KOTopble coaepxat
OOMHaKOBbIe YMCMOBbIE 3HaYeHUs. Tak kak OHU ABMSIOTCS

pasfernbHbIMK 3K3EMMSipaMK, TO YCTaHOBUB 3HAaYeHNe
CBOWCTBA width Y cinema Ha 2048 HUKaK HE BMSIET HA
3HaYeHUne width y hd.

To xe nosegeHne NMPUMEHNMO K NepednCcrneHnAM:

enum CompassPoint {
case North, South, East, West
}
var currentDirection = CompassPoint.West
let rememberedDirection = currentDirection
currentDirection = .East
if rememberedDirection == .West {
print ("The remembered direction is still
.West")
}
//BeiBegeT "The remembered direction is still
.West"
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Korga mbl
npucBamBaeM rememberedDirection 3HA4Y€HUE currentDirecti

on, Mbl PaKTU4YeCKN KONMpyeM 3TO 3HaveHune. MIameHsas
3Ha4vYeHne currentDirection, Mbl HE MEHAEM KOMNKO UCXOOHOIo
3HayYeHus, XpaHALWENCH B rememberedDirection.

Kj1acchbl — CChIJIOYHBIN TUII

B oTnmummn oT TUNa 3HaYeHWI, CChITOYHbIU MU He Konupyemcs,
Koraa ero npuceanBaoT NepeMeHHON UMK KOHCTaHTe, UNu Koraa
ero nepegatoT pyHKL MK, BMECTO KOMMpOBaHMS UCMONb3yeTcs
CCbIfIKa Ha CYLLECTBYHOLLMIA SK3EMMNSP.

BoT npmnmep ¢ ncnonb3oBaHMEM Kiacca VideoMode, KOTOPLIN
Obin 06bSABMEH BbILWLE:

let tenEighty = VideoMode ()
tenEighty.resolution = hd
tenEighty.interlaced = true
tenEighty.name = "10801"
tenEighty.frameRate = 25.0

B aToM npumepe 06bABNSIEM HOBYHO KOHCTAHTY tenEighty U

yCTaHaBnnBaem CCbiJlaTbCA Ha HOBbIN IK3eMnndp
Knacca videoMode. 3Ha4YeHUs Bnaeopexmma Obinn NMPUCBOEHDbI

Konuen co 3HavyeHusimmn 1920 Ha 1080. Mol
CTaBWUM tenEighty.interlaced = true MgaeM nmsa “10801i”.
HakoHel, TO ycTaHaBnNMBaem 4acToOTy KaApOoB 25 KagpoB B

cekyHay.
Cnepytouwlee, 4TO Mbl caenaem, 3To tenkighty NPUCBOMM HOBOM

KOHCTaHTe alsoTenEighty U UBMEHUM HYacTOTY KagpoB Ha 30.0:
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let alsoTenEighty = tenEighty
alsoTenkEighty.frameRate = 30.0

Tak Kak Knaccbl CCbIFIOYHOro TUnNa, To

9K3eMnndapbl tenEighty W alsoTenEighty CCbITAOTCA HA OAVH U
TOT XKe 9K3eMMnnsap VideoMode. dakTnyeckm nony4yaeTcd, Uto 'y
Hac ABa pa3HbIX UMEeHW ONnAa oAHOro eAMHCTBEHHOIo 3K3emMnapa.

Ecnn mbl NnpoBepUM CBOWCTBO frameRatey tenEighty, TO Mbl
YBMAMM, YTO HOBas YacToTa KagpoB 30 . 0, koTopad bepeTtcay
aK3eMnnsapa videoMode:

print ("The frameRate property of tenEighty is
now \ (tenEighty.frameRate)")

//BrBeneT "The frameRate property of tenEighty
is now 30.0"

O6paTunTe BHUMaHWeE,
YTO tenEighty M alsoTenEighty OObABNEHbI KAK KOHCTAHThI, a

HEe nepeMeHHbIMU. OD,HaKO Bbl BC€ PaBHO MOXeTe

MeHATb tenEighty.frameRate WalsoTenEighty. frameRate,
MOTOMY 4YTO 3HAYEHUA tenEighty MalsoTenEighty CaMN Mo
cebe He MEHAKTCA, TaK Kak OHU He «coaepxXaT» 3Ha4veHne
aK3emMmnnspa videoMode, @ HANpPOTUB, OHU NULLUb CCbI1AaloTCA Ha
Hero. 3To CBOWUCTBO frameRate NeXallero B OCHOBE VideoMode,

KOTOpOe MeEHAETCA, a HE 3HAa4YeHUA KOHCTaHTbI CCbIJ'IaIOLLI,eIZCFI
Ha VideoMode.
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Ol'lepaTOpr TOXOEeCTBEHHOCTU

Tak Kak Knaccbl CCbINIOYHOTO TUMa, TO €CTb BO3MOXHOCTb CAenaTb
TakK, YTOObl HECKOIbKO KOHCTaHT U NepeMeHHbIX CCbINanuch Ha
OAVH eQNHCTBEHHbIN ak3eMnnsAp knacca. (Takoe noBeaeHWe He
NPUMEHNMO K CTPYKTYPaM U NepedncrneHmaMm, Tak Kak OHu
KOMUPYIOT 3Ha4YeHne, Korga NPUCBanBalTCsl KOHCTAHTaM UK
rnepeMeHHbIM U nepearTcs PyHKLUSM.)

WHorga 6biBaeT NoMNesHo BbIICHUTB CCbINATCA Nn ABe
KOHCTaHTbI NN MEPEMEHHbIE Ha OAMH M TOT e 3K3eMNIisAp
knacca. [ina npoBepku aToro B Swift ectb ABa onepartopa
TOXOECTBEHHOCTHU:

MpaeHTuYeH (===
He noeHtnueH ( |==)

Mo>)HO Mcnorb3oBaTb 3TW ONepaTopbl Ans NPOBEPKM TOTO,
CCbINalTCA NN ABE KOHCTAHTLI UMK ornepaTopa Ha OZIMH U TOT e
aKsemnnsap:

if tenEighty === alsoTenEighty {

print ("tenEighty and alsoTenEighty refer
to the same VideoMode instance.")
}
// HameuaTaer "tenEighty and alsoTenEighty
refer to the same VideoMode instance."

O6paTnTe BHUMaHWe, YTO «MAEHTUYHOCTbY (B BUAE TPEX 3HAKOB
PaBEHCTBA, UMK ===) HE UMeeT B BUZY «PaBEHCTBOY» (B BUAY ABYX
3HaKOB paBEHCTBA, UNN ==):

MOeHTUYHOCTb NN TOXOECTBEHHOCTb 3HAUYNUT, YTO ABE KOHCTaHThI
Unn nepemMeHHble CCbiMatoTCA Ha OAUH U TOT XKe 3K3eMNnap
Knacca.
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PaBeHCTBO 3HAunT, 4YTO 9K3eMNIApbl paBHbl UM SKBUBANEHTHbI B
3Ha4YeHUN B caMOM OObIMHOM NOHMMaHUN «paBHbI».

Korna Bbl 00bsABAsAETE CBOM MOfb30BaTENbCKUM KNacc U
CTPYKTYpPY, Bbl CaMy pelLlaeTe, YTO 3HaYMT, YTO ABE 3HAYeHMUs
«PaBHbI».

Yka3arenu

Ecnu y Bac ecTb onbIT padotkl B C, C++ nnu Objective-C, 1o Bbl
MOXeET ObITb 3HaeTe, YTO 3TU A3bIKM UCNONb3YIOT yKasaTenu Aans
CCbIfIKM Ha agpec namATun. B Swift KOHCTaHTLI U NepeMeHHbIe,
KOTOpbIE CCbINATCA Ha 9K3EMNMNJISIP KAKOro-nnbo CCbINTIOYHOro
Tuna, aHanornyHbl ykasatensam C, oH 9TO He NpsiMble yka3aTenu
Ha agpec namaTn, U OHWU He TPeOyloT OT Bac HanucaHus
3B€3404KM(*) ANst MHOUKAL NN TOro, YTO Bbl CO34AETE CCbISKY.
BmecTo 3TOro Takue Cebinikn 06bABMSATCA Kak APYrMe KOHCTaHThI
Unn nepemMeHHble B Swift.
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BbiovpaemM Mexay KJIaCCOM
U CTPYKTYPOM

Bbl MOXeTe MCNonb3oBaTh Kak KNnacchl Tak v CTPYKTYPbI Ans
00BbABNEHUS BaLLMX MONb30BaTENbCKUX TUMNOB AOaHHbIX ond
MCcnofib3o0BaHNA NX B Ka4eCTBE CTPOUTESIbHbIX OnoKOoB BaLUero
nporpaMmMHOro Kkoaa.

OpHako aK3eMNnsp CTPYKTYpbl Bceraa nepeaaeTcst No 3HaYeHuto,
a BOT 3K3eMMNAp Knacca - Mo CChifke. OTO 3HAYUT, YTO OHU
NnoaxoasaT NoA pasHble 3aaayn. B 3aBMCMMOCTM OT TOTO, Kakue
KOHCTPYKL MM A@HHbIX Bbl paCCMaTpUBaETe U KaKyHo
byHKLMOHANbLHOCTb Bbl pecneayeTe, Bam crieayeT pellnTb Kak
JOMKHbI ObITb OGBbABNEHA KOHCTPYKLIUS, KaK KMacc UMK Kak

CTPYKTYypa.

Cnep,yﬂ OCHOBHOW FIMHUM, paccMmoTpuUM HEKOTOpPbIE yCcrnoBusa, npu
KOTOpPbIX HaM crneayeT co3faBaTb CTPYKTYpPY:

OcHoBHas Lenb CTPYKTYpPbl - UHKANCYNsL s HECKOMbKUX
CPaBHUTENbHO NPOCTbIX 3HAYEHUI AaHHbIX.

OueHb NOTMYHO NPEANONOXUTb, YTO MHKaMCYIMPOBaHHbIE
3HayeHust ByayT ckopee KonMpoBaHbl, YeM NepeaaHbl Mo CCbinke,
Koraa Bbl Ha3HavaeTe Unu nepedaeTe K3EMNAP CTPYKTYPbI.
Nio6ble CBOWCTBA, XpaHSLLMECS B CTPYKTYpe, caMu Mno ceGe Tunbl
3Hau4eHwuI, KoTopble ToXxe ByayT CKONMPOBaHbI, a HE NepeaaHbl No
CCbISIKe.

CTpyKTYpbl HE HY>KOalTCA B Hacnea0BaHUM CBOWCTB UK
noBeAeHWs1 OT APYrMX CYLLEeCTBYHOLUMX TUMOB.

MpuMepbl XOPOLUMX KaHOMAATOB CTPYKTYP:
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Paamep reomeTpunyeckomn purypbl, BO3MOXHO
WHKancynupyeT width, height CBONCTBa, 06a CBOMCTBa

Tnna Double.

Cnoco6 o6paTuTbCs K gnanasoHy BHYTPU Cepun, BO3MOXKHO
MHKanNcynMpoBaHMe CBOMCTBA start U CBOMCTBA length, 06a

CBOWCTBA TuUna Int.

Touka B 3D KOOpANHATHOM CUCTEME, BO3MOXHO
WHKancynupoBaHne CBONCTB x,y U z, TUM BCEX CBONCTB Double.

Bo Bcex ocTanbHbIX cyYasx o6bABMSANTE Krace, co3gaBanTte
3K3eMMNIAPbI 3TOrO Knacca Ans Toro, Ytobbl y Bac Obina
BO3MOXHOCTb CCbIfIaTbCsl HA HUX MO CCbifke. Ha npakTuke 310
3HAUNT, YTO camasi pacnpoCTpPaHEeHHast KOHCTPYKLUNSA AaHHbIX
OygeT KnaccoMm, a He CTPYKTYPOW.
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IIlpucBanBanuve u
KOIMPOBAHWE MOBEeAEHUA
AJIA CTPOK,MAaCCHUBOB U
cJoBapeu

B Swift Tunbl String, Array, Dictionaries OObSABMEHbI KaK
CTPYKTYPbI. QTO 3HAYNT, YTO CTPOKKN, MacCuBbI 1 CrIOBapu
KOMMPYHOTCS, KOrada NprMcBanBatoTCA HOBOW KOHCTaHTE Unn
nepeMeHHOW, U Korga OHW nepeaarnTcsa OyHKL UK.

Takoe noBegeHne oTnnMyaeTcs

OT NSString, NSArray MNSDictionary B Foundation, roe oHum
UMMNIEMEHTUPOBAHbI KaK Krlacchbl, @ HE CTPYKTYPbI.
OK3eMnnsApbl NSString, NSArray U NSDictionary BCerga
npucBamBaloTCs U NepearnTcs Kak CCbINIKN Ha CyLEeCTBYOLLNI
3K3eMMNAp, a He Kak ero Konuu.

3ameTKa

OnuncaHme Bblle OTHOCUTCS K "KOMMPOBHAMIO" CTPOK, MacCHBOB,
cnoeapewn. [NoBegeHne, KOTOPOE Bbl BUANTE B BaLLEM KOLE
Bcerga 6byaet, OyaTo Bawle 3HaveHue ckonuposanu. OgHako Swift
AenaeT TeKyLLyH KOnuto, korga 3To abcontoTHO Heobxoanmo.
Swift ynpaBnseT BceMmu npoLeccaMn KoNnMpoBaHUS BENUYNH, ANS
rapaHTUy oNTUMarsnbHOM NPON3BOAUTENBHOCTU, U BAM HE CTOUT
nsderaTb NpMCBanBaHUA AnNs ynpexaeHnsl SToM ONTUMMU3aL un.
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CBoMcTBAa

Ceolicmea cBs3bIBAlOT 3HAYEHMS C onpeaenéHHbIM Knaccom,
CTPYKTYPOW Unn nepeydmcrneHnem. XpaHnmble CBOMCTBA XpaHAT
3HA4YeHMWs KOHCTAHTbI MW NEPEMEHHOM KaK YacTb 3K3eMNNSAPa, B
TO BPEMS pacYeTHbIE CBOMCTBA CUMTAIOT 3HAYEHMS, @ HE XPaHAT
nx. PacyeTHble CBOMCTBa obecneymBaoTCcs Krnaccamu,
CTPYKTYpaMu Unm nepedmcrneHmsaMmu. XpaHmmMmble CBOMCTBA
obecneunBaloTCA TOMLKO Kraccamum Unm CTPYKTypamu.

XpaHUMbIe 1 pacyeTHble CBOMCTBA 0ObIYHO CBSA3aHbI C
3K3eMnnsApamm KoHKpeTHoro Tuna. OgHako CBOMCTBA TakK ke
MOryT ObITb CBA3aHbI U C TUMOM camMuM no cebe. Takne cBoOMCTBa
N3BECTHbI Kak CBOMCTBa T1na.

B nononHeHue Bbl MOXeTe 06bABUTL HabntoaaTens cBoWCTBa
ANs OTCNEXVBaHUSi UIBMEHEHWIA MO 3HAYEHUIO CBOMCTBA, KOTopble
MOXeT Bbl3blBaTb MOMb30BaTENbCKYIO AeNcTBUS. Habnogatenm
CBOWCTBa MOryT ObITb 406ABMNEHbI K XpaHUMbIM CBOMCTBaM,
KOTOpble Bbl 06bSBUMN CaMU, U Tak e MOryT ObiTb AoGaBneHbl k
CBOWMCTBaM, KOTOpble cybkracc HacneayeT y cynepkracca.
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XpaHuMble CBOUCTBA

B camon npocTtoi hopmMme XxpaHUMoe CBONCTBO - KOHCTaHTa nnu
nepemMeHHas, KoTopasi XpaHUTCS Kak YacTb 3K3emnnspa
OonpeaeneHHoro Knacca unm CTpykTypbl. XpaHUMble CBOWCTBa
MOTYT BbITb UNWN TePeMeHHbIMU XpaHUMbIMU

ceolicmeamu (Ha4YMHAKOTCS C KINHOYEBOro CnoBa var),

NN KOHCMaHMHbIMU XpaHUMbIMU ceolicmeamu (HaumHaeTcs C
Krno4eBoro croga let).

Bbl MmoxeTe NMPUCBONTb 3HA4YeHUe No yMOJT4aHUIO ONnAa XpaHMMOro
CBOWCTBA KakK 4acTb ero onpegeneHns. Bbl Tak ke moxeTte
NPUCBOUTb Ha4valribHoOe 3Ha4deHne and XxpaHMMoro CBOMCTBa BO
BpeMA ero nHnymnanmaayumn. OT0 gaxke BO3MOXHO AN
KOHCTaHTHbIX CBOWCTB, HO 00 3TOM B cnegyrwmnx rnasax.

Mpumep HUXe 0GBABNAET CTPYKTYPY FixedLengthRange,
KOTOopasi ONUCbLIBAET AManasoH LiENbIX YACEN U AfIMHA KOTOPOMN He
MOXET ObITb U3MEHEHAa NOCIe YCTaHOBKM NEPBOro 3HAYEHNS:

struct FixedLengthRange {
var firstValue: Int
let length: Int
}
var rangeOfThreeltems =
FixedLengthRange (firstvValue: 0, length: 3)
//nouanasod umcen 0, 1, 2
rangeOfThreeltems.firstValue = 6
//celuac mmamnasod uucen 6, 7, 8

OK3eMnnapbl FixedTnegthRange UMEIOT NEPEMEHHOE XpaHumoe
CBOWCTBO firstValue U XpaHMMOE CBOWCTBO B BUAE

KOHCTaHTbI length. B npumepe BhlilLe

CBOWCTBO length UHULMANU3NPOBAHO, KOrda Mbl CO34any HOBbIV
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AnanasoH, KOTOpPbIA He MOXeT ObITb M3BMEHEH NOocre, Tak Kak 3To
CBOWCTBO KOHCTaHTA.

XpaHUMble CBOMCTBA KOHCTAHTHbIX 3K3eMMNnsipoB
CTPYKTYpbl

Ecnun Bbl cospaeTte IK3eMNIAp CTPYKTYPbl U NpucBamBaeTe ero
KOHCTaHTe, TO Bbl HE MOXeTe MOﬂVI(bI/ILI,I/IpOBaTb €ro CBOMCTBa,
Aaxe ecnv oHN 06bsIBrEHbI kak nepemMeHHble:

let rangeOfFourltems =

FixedLengthRange (firstValue: 0, length: 4)
//Teneps mmuanasoH umces BuHITJSIUT kak 0, 1, 2,
3

rangeOfFourItems.firstValue = 6

// 3TO BH3OBET OmMOKY, Iaxe HEeCMOTPS Ha TO,
yro firstValue nepemeHHas

M3-3a TOro, YTo rangeOfFourltems OObABNEHA B KA4YeCTBE
KOHCTaHTbI (KIH0YEBOE CMOBO let), TO HEBO3MOXHO MOMEHATL
CBOWCTBO firstValue, AaXe HECMOTPA HA TO, YTO 3TO CBOWNCTBO
nepemMeHHas.

Takoe noBeaeHNe 0O6bSACHSETCA TEM, YTO CTPYKTYpa

ABNSETCS Munom 3HayeHull. Korga ak3eMnnsip Tuna sHaueHum
OTMeYeH Kak KOHCTaHTa, TO BCe ero CBOMCTBA Tak e cuMTarTcs
KOHCTaHTamMu.

Takoe noBedeHne He NMPUMEHMNMO K KInaccaMm, Tak Kak OHU
SABNATCS CCbITOYHbIM murom. Ecnn Bbl npuceanBaeTe
3AK3eMNIAap CCbINTOYHOIo TUNa KOHCTaHTe, TO OH BCe eLle MOXeT
MEeHATb NepeMeHHble CBOWCTBA.
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CBoncTBa NEHMBOro XpaHeHus

Ceolicmeo rieHU8020 XpaHeHUusA - CBOWCTBO, Ha4YanbHOE 3HaYeHune
KOTOPOro HE pacCyYnTbIBaeTCA A0 NepBOro NCnosfib30BaHUA.
|/|H/J,I/IKaTOp JNIEHMBOrO CBOWCTBA - KINYeBOE CNOBO lazy.

3ameTKa

Bcerga o6bsBnsiniTe CBONCTBA NIEHNBOIO XpaHEHUS Kak
nepeMeHHble (C MOMOLLIbHO KIFOYEBOrO COBa var), MOTOMY YTO ee
3Ha4YeHNEe MOXeT ObITb HE NOMYYEHO OO OKOHYaHUS
nHuumnanmsauum. CBoMCTBa-KOHCTaHTbI BCEraa AOMKHbI UMETb
3Ha4YeHune A0 TOro, Kak 3aKOHYUTCA MHULIManu3aLuus,
cnegoBaTesibHO OHU HE MOTYT BbITb 00 bABNEHbI KAK CBOMCTBA
NEHNBOrO XpaHEHWS.

JleHuBble cBOICTBa MOJe3Hbl, Koraa UcxoAHoe 3HaveHue
CBOWCTBA 3aBUCUT OT BHELLUHUX (DaKTOPOB, 3HAa4YEHUSI KOTOPbIX
HEeM3BEeCTHbl 0 OKOHYaHUA MHULnanu3ayuun. Tak xe neHnsble
CBOWCTBA MOMe3Hbl, koraa HayanbHoe 3HauyeHue TpebyeT
KOMMNEKCHbIX HACTPOEK UMW CMOXHbIX BbIYUCIEHUI, KOTOPbLIE He
OOJIKHbI 6bITb npoBefeHbl 40 TOro MOMeHTa, NOKa OHUN HE
noHagooaTcs.

MpuMep HWXe NCNonb3yeT NeHNBOE XpaHeHne CBONCTBA Ans
n3bexxaHns HEHY>XHOM MHULManM3aL M CAoXHOro Knacca. 1ot
npuMmep o0bsBNSAEeT ABa Knacca DatalImporter M DataManager,

HO HN OONH U3 HUX Mbl HE NMOKa3alin NoJIHOCTbHO:
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class Datalmporter {

/*Datalmporter - KJjacc g MMIOPTA OaHHBIX
C BHEIHMX MCTOUYHUKOB

CumTaeM, 4UTO KJlacCy TpebyeTcd OoJibloe
KOJIMUECTBO BPEMEHM OJId MHUIIMAJIM3AUUU

*/
var fileName = "data.txt"

//xnacc Datalmporter OGyHKLUMOHAJ OaHHBIX
OymeT omnmMcaH TyT

}

class DataManager {

lazy var importer = Datalmporter ()

var data = [String] ()

//xnacc DataManager ofecneumT HeoOXOIMMY
(l)y'HKLU/[OHaJ'[b HOCTb TYyT
}
let manager = DataManager ()
manager.data.append ("Some data')
manager.data.append ("Some more data')
//sx3eMmnngp kjgacca Datalmporter mig CBOMCTBA
importer eme He co3maHoO

Knacc DataManager XpaHUT CBOMCTBO data, KOTOpOe

MHUUnann3npyeTcd ¢ HoBbiM MyCTbiIM MaCCUBOM 3Ha4YeHnn
ThNa string. HeCMOTpH Ha TO, 4YTo BornbLuas YacTb

hYHKLMOHANBHOCTU HEAOCTYMHA, Lenb Krnacca DataManager -

3TO ynpasrneHune n obecneyeHune OocCTyna K3ToOMYy MaccuBy
OaHHbIX TUNA String.

YacTb oyHKLMOHANbHOCTM Kacca DataManager - 3TO UMMAOPT

OaHHbIX M3 danna. 3Ta PyHKLNOHANLHOCTL 0becneyvmBaeTcs
KMaccoM DataImporter, KOTOPbINA, KaK Mbl MOApa3yMeBaemM,

TpebyeT yiiMy BpEMEHM ANS MHULManu3aumnumn. To MoxeT
npoucxoanTb M3-3a TOr0, YTO 3K3EMMIISIP Knacca Datalmporter

OOJTKEH OTKPbITb (bann n NpoyYnTaTh €ro COAEPXKMMOE B NaMATH,
Korga DatalImporter YXe UHULNann3npoBaH.
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OT0 BO3MOXHO A5 ak3emnndapa DataManager ynpaenaTb
CBOMMM AaHHLIMU JaXe He MMMOPTUPYs NX U3 panna, Tak yYTo
HeT Takol HagobHoCTH, kKak co3gaBaTb ak3emnnsip Datalmporter,
korga cam DataManager cos3gaH. BmecTto aToro nornyHee
cosgaTtb aksemnnsAp Datalmporter Toraa, korga oH 6ygeT
BrnepBble BOCTpeboBaH.

Tak Kak OH co3faH Kak 1azy moandukaTop,
9K3eMMNNAP Datalmporter ANs CBOWCTBA importer CO3Aa€TCH

TONbKO TOrAa, Korga snepsble K HEMY o6pau_|,ar0Tc;|, HanpumMmep
Korga 3anpalwimBaeTcd CBOWCTBO fileName:

print (manager.importer.fileName)

//skx3emygap Datalmporter mijs cBoMcTBa importer
TOJIBKO 4WTO OBLJI CO3IOaH

//BeiBemeT "data.txt"

XpaHuMble CBOMCTBA M NepeMeHHble 3K3eMnnspa

Ecnun y Bac ectb onbIT paboTkl ¢ Objective-C, Bbl MOXET ObITb
3HaeTe, YTO cyLlecTByeT ABa cnocoba XxpaHeHWsi 3Ha4YeHUn
CCbINIOK KakK YacTb 3K3eMnnsipa knacca. B gononHeHune k
CBOWCTBaM Bbl MOXETE UCMONb30BaTb NepPeEMEHHLIE 3K3eMMisipa
Kak pe3epBHOE XpaHEHWE ANs 3Ha4YEeHUN, XpaHMMbIX B CBOMCTBaXx.

Swift yHupmumnpyeT 3TOT KOHL,ENT B OO BABMEHNE NPOCTOrO
ceoncTia. Ceonctea Swift He MMeT CooTBETCTBYOLLEN
nepeMeHHON 3K3eMnsapa, u pe3epBHOE XpaHeHMe ansg CBONCTBa
He MeeT NpsIMOro goctyna. Takon noaxo4 no3eossieT nsbexartb
nyTaHMLbl 0 TOM, Kak OblfT OCYLLECTBINEH JOCTYM K 3HAYEHUIO B
pPa3nMyYHbIX KOHTEKCTaxX U ynpoLlaeT oObsiBNEHNe CBOMCTBA B
OAHO OKOHYaTenbHOE BblpaxeHue. Bea nHdopmaymns o ceoncree,
BKJIHOYASA €ro MMs, TUN 1 XapakTepUCTUKN yNpaBneHneM NamsTblo,
0bbsBnseTCca BOAHOM MECTe, Kak YacTb OnpeneneHms tuna.
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BoiuucjisgseMble CBOYMCTBA

B ponornHeHue kK XpaHUMbIM CBOMCTBaM, Krnaccam, CTPYKTypaM u
nepe4vyncneHmnam MOoXxXHo nob6aBuTb 8bIYUCISIEMbIE c8olicmaa,
KOTOpble (baKTW-IeCKI/I HEe XPpaHAT 3Ha4YeHUA. BmecTo aTOro oHu
npenocTaBnAlT rettep n OnLUNOHaMNbHbIN ceTTep And nonyyeHundA
M YCTaHOBKM OPYIUX CBOWCTB KOCBEHHO.

struct Point {
var x = 0.0, y = 0.0
}
struct Size {
var width = 0.0, height = 0.0
}
struct Rect {

var origin = Point ()

var size = Size()

var center: Point {
get {

let centerX
(size.width / 2)

let centerY = origin.y +
(size.height / 2)

return Point (x: centerX, y:

origin.x +

centerY)
}
set (newCenter) {
origin.x = newCenter.x -
(size.width / 2)
origin.y
(size.height / 2)
}

newCenter.y -

}
}

var square = Rect (origin: Point(x: 0.0, y:
0.0),
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size: Size(width: 10.0, height: 10.0))
let initialSquareCenter = square.center
square.center = Point(x: 15.0, y: 15.0)
print ("square.origin is now at
(\ (square.origin.x), \(square.origin.y))")
// BEBOOMUT "square.origin is now at (10.0,
10.0)

3TOT NpuMep onpeaensieT Tpu CTPYKTypbl Ans paboTbl ¢
reomeTpuyeckuMu urypamu:

Point MHKaNCynmpyeT KoopauHaTthl (x, v).

Size MHKanNcynupyeT width, height.

Rect onpeaenseT NpAMOYrofibHUK MO HavyanbHOW TOUKE U1
pasmepy.

CTpyKTypa Rect Tak e obecneymBaeT Hac BbIYNCNAEMbIM
CBOWCTBOM center. TEKYLMA LEHTP Rect MOXET ObITb
onpegeneH n3 origin U size, Tak YTO BAM HE HY>XHO XPaHUTb
TOUYKY LLEHTpPA Kak siBHOe 3Ha4eHue Point. BMecTo

3TOro Rect OOBABMAET NOMNb30BaTENbCKUI FeTTEP 1 ceTTep AN
BblYNCNAEMON NEPEMEHHON Ha3blBAEMOW center, AN TOrO
4YTOObI OblNla BO3MOXHOCTb paboTaTb C center NPSAMOYIOSIbHUKA,
Kak ecnu 6bl oHa Bblna 06bI4HBIM XPaHUMbIM CBOMCTBOM.

MpeawecTsyOWMI NpUMEpP CO34aeT HOBYIO

NnepeMeHHy square TUNaRect. [lepeMeHHast square
WHULManM3MpoBaHa ¢ Ha4anbHON TOYKOM (0, 0), C BLICOTOM U
LUMPUHON paBHbIMK 10. OTOT KBaAapaT NpeacTaBneH Ha
avarpamMme ronyobiM LBETOM.

CBOWCTBO center NEPEMEHHON square JOCTYMNHO TOrAa, Korga
Mbl UICNOMb3yeM TOYEYHbIN CUHTAKCUC (square . center), YTO
BbI3bIBAET reTTep Ans center, AN NOAy4YEHUs TEKYLLETO
3HayeHus ceoncTea. BmecTo Toro, 4tobbl BO3BpaLLaTh
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CYLLECTBYHOLLEE 3HAYEHWe, reTTep CUMTaeT TeKyLLee 3HauYeHne 1
BO3BpallaeT HOBYI Point, MOKa3blBalOLYO LLEeHTp kBagpaTa. Kak

Bbl MOXeTe BUAETb BhIlLE, reTTEP KOPPEKTHO BO3BPALLAET TOUKY
LeHTpakak (5, 5).

[NloToM CBOMNCTBO center yCTaHaBnnBaeT 3Ha4eHne (15 , 15), yTo
nepegBuraeT KBagpat BBepXx U BrnpaBo, Ha HOBYIO NMO3NLINIO, KaK
NoKa3aHO Ha gnarpamMmme opaH>XXeBbiM KBagpaToOM. YcTaHoBKa
CBOWCTBA center Bbl3blBAET ceTTep And center, YTO obHoBnsAeT

3Ha4yeHus x, y CBOWCTBA origin W ABUraeT KBagpaT Ha HOBYHO
no3nLuio.

20

15 o

10

5

0 5 10 15 20
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CokpaweHHbIN BapuaHT ob6bABNeHusa cetrepa

Ecnn CceTTep BblICHATbIBAEMOIO CBOMCTBa He onpegendaeTt MMeHun
Ona HOBOro 3Ha4eHud, To UCnonb3yeTcAa UMA Nno
YMON4YaHUIO newValue. AJ'IbTepHaTVIBHbIVI BapunaHT

CTPYKTYpbl Rect, 0brnagatoLlein NpermMyLecTBOM COKpaLLEeHHOro
cUHTaKcuca:

struct AlternativeRect {

var origin = Point ()

var size = Size ()

var center: Point {
get {

let centerX = origin.x +
(size.width / 2)

let centerY
(size.height / 2)

return Point (x: centerX, vy:

origin.y +

centerY)
}
set {
origin.x
(size.width / 2)
origin.y = newValue.y -
(size.height / 2)
}

newValue.x -

}
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Bbluucnsiemble CBOMCTBA TOJIbLKO ANA YTEHUSA

Bblumcrnsiemoe CBOMCTBO MMeEIOLLEE reTTep, HO HE MetLLee
ceTTepa U3BECTHO TaK e KaK BbIYMCIIIEMOE CBOMCTBO MOJIbKO
015 YmeHusi. Takoe Bbl4MCIIiEMOE CBOMCTBO TONbKO AN YTEHUs
BO3BpaLLaeT 3Ha4YeHMe N MOXET ObITb JOCTYMHO YePE3 TOUEYUHbIN
CUHTAaKCUC, HO HE MOXET U3BMEHUTb CBOE TEKyLLee 3Ha4YeHue.

3ameTKa

Bbl 4omkHBbI 06BbABMATH BblYMCIIAEMbIE CBONCTBA, BKMNOYast
BblYUCIIIEMbIE CBOMCTBA ana YTeHna, Kak nepemMeHHbIe CBOMCTBA
C KINOYEBLIM CITIOBOM var, MOTOMY YTO UX 3HAYEHNE He
dmkcupoBaHo. KrntoyeBoe CrnoBo 1et UCMOSb3YyeTCs TOMbKO AN
KOHCTaHTHbIX CBOMCTB, 3Ha4YeHNE KOTOPbIX HE MOXET MEHATbLCS,
nocre Toro kak 6blfio YCTaHOBMEHO KaK YacTb MHULManuaaw mm
aK3emnnsapa.

Bbl MOXxeTe YNpoOCTUTb 00bsBNEHME BblYMCNAEMbIX CBONCTB
TOJIbKO AOA YTeHUd, yaandaa Kn4yesoe CIoBO get U €ro CKOOKM:

struct Cuboid {
var width = 0.0, height = 0.0, depth = 0.0
var volume: Double ({
return width * height * depth

}
let fourByFiveByTwo = Cuboid(width: 4.0,

height: 5.0, depth: 2.0)

print ("the volume of fourByFiveByTwo is

\ (fourByFiveByTwo.volume) ")

// BeBOmuUT "the volume of fourByFiveByTwo is
40.0

OTO0T NpuMep 06bABNAET HOBYHO CTPYKTYPY Cuboid, KOTOopas
npeactaenseT 3D NpAMOyronbHy KOpooky
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Cwidth, height, depth CBOMCTBAMU. TaKxe aTa CTPYKTypa
MMEeEeT CBOMCTBO AOCTYMNHOE TOSbKO AN YTEHUS volume, KOTOPOE
cuuTaeT v Bo3BpallaeT Tekywmi obbem Kybonga. Hiukakoro
cMbIcna genaTtb volume 3Ha4YeHUEM YCTAHOBMNEHHbIM, TakK Kak
OyaeT He NMOHATHO Kakne 3HavYeHust width, height U

depth OOMKHbI ObITb NCMONb30BaHbI ANA KOHKPETHOIO 3Ha4YeHUs
obbema. Tem He MeHee and kyborga nonesHo MMeTb
BblYMCNAEMOE CBOMCTBO TONBLKO ANS YTEHUS, YTOObI
NoNb30BaTENN MOITM Y3HaTb TEKYLLMIA NOCYNTAHHbLIA 0ObLEM.

HaoJ1101aTe/ i CBOVCTBA

Habntodamenu ceolicmea HabnogaoT 1 pearMpyoT Ha
n3MeHeHus 3HadYyeHnsa ceoncTea. Habniogatenu ceoicTBa
BbI3bIBAOTCA Kaxdbli pas, kak NpucBanBaeTCcsi HOBOE 3HaYHne
CBOWCTBY, Ja)e eCn HOBOE 3HaYHUE TaKoe Xe Kak U CTapoe.

Bbl MmoxkeTe gobaBunTb HabnwgaTenu cBorcTBa And noboro
XPaHMMOro CBOMCTBA, KOTOpOoeE Bbl 06bABMIN, KDOME CBONCTB
NEeHNBOro xpaHeHus. Bbl Tak xe MoxeTe fobaBuTb HabnoaaTens
Ansi HacneJoBaHHOMO CBOMCTBA (He BaXXHO BbIYMCNSIEMOE OHO
U1 NPOCTO XPaHUMOE) NyTeM nepeonpeaeneHns CBONCTBa
BHYTPW nogknacca.

3ameTKa

Bam He oba3aTensHO onpeaenaTb HabnoaaTenen cBoMcTBa Ans
HenepeonpeaensemMbIX BblYMCNAEMbIX CBOWCTB, TaK Kak Bbl
MOXeTe HabnoaaTh U pearMpoBaTh Ha UX UBMEHEHUS HaNpsMYyio,
yepes ceTTep BblYMCMUTENBHOMO CBOMCTRA.

Y Bac ecTb onuusa onpenenaTe 0anH U oba aTMx HabngaTens
CBOMCTBA:

willSet BbI3blBA€TCHA NMPAMO nepen coxpaHeHnem 3HaveHund
didSet BbI3blBAaeTCH Cpaly Nocrie coxXxpaHeHusi 3Ha4eHus
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Ecnu Bbl peanusyeTe Habnogatens willSet, TO OH nepegaeT
HOBOE 3Ha4YeHne CBOWCTBA Kak KOHCTAHTHbIN napameTp. Bbl
MOXeTe caMu onpeaennTb eMy UMA BHYTPU

peanusauunm willset. ECnu Bbl HE CTaHeTe yKasblBaTb HOBOE
UMs napameTpa 1 ckobku BHYTpuW peanusaynm, To napameTp Bce
paBHO ByaeT JOCTyneH Yepes nmes napameTpa no

YMONM4YaHU newValue.

AHanorm4Ho, ecnu Bbl peanusyete HabnogaTenb didset, TO My
OyneT nepenaH napaMeTp-KOHCTaHTa, COAepKallmi cTapoe
3HayeHwue ceoncTBa. Bbl MOXeTe 3agaTtb UMS napameTpy, HO
€CInu Bbl 3TOr0 He caenaeTe, TO OH BCe paBHO ByaeT AoCTyneH
Yepes UMsi napameTpa No YMOMNYaHUI0 oldvalue.

3ameTKa

Habniogatenn willset U didSet He OyayT Bbi3BaHbI, Korga
CcBONCTBY OyaeT yCTaHOBNEHO 3HAYEHNE B MHUL MANM3aTope, eLe
00 TOro kak Habngatenu OyaoyT HasHa4veHbi!

BoT npumep HabnmogaTenn willSet U didSet B A€UCTBUMN.
MpuMep Huxe 06bABNAET HOBbIM KNacc StepCounter, KOTOPbIN
creauT 3a o6LLMM YNCIIOM LLAroB, KOTOPble COBEPLUAET YeroBek
BO BpeMSs NPOryriku. ATOT KNacc MOXeT ObITb MCMNOSb30BaH C
BXOOSLUVMMM 3HAYEHUSAMU OT LLaromepa Unm Opyroro cHeTymKa
LLIAroB Ans OTCMNEXUBaHUS yNpaXXHEeHWUA YenoBeKa B TEYEHUN
Bcero paboyero gHs.
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class StepCounter {
var totalSteps: Int = 0 {
willSet (newTotalSteps) {
print ("About to set totalSteps to
\ (newTotalSteps)")
}
didSet {
if totalSteps > oldvValue {
print ("Added \ (totalSteps -
oldValue) steps")
}
}
}

}
let stepCounter = StepCounter ()

stepCounter.totalSteps = 200

// About to set totalSteps to 200
// Added 200 steps
stepCounter.totalSteps = 360

// About to set totalSteps to 360
// Added 160 steps
stepCounter.totalSteps = 896

// Rbout to set totalSteps to 896
// Added 536 steps

Knacc stepCounter 06bABNAET CBOMCTBO totalSteps TUNA Int.
OT0 XpaHNMMOe CBONCTBO C HabnogaTensmMm willSet, didSet.

Kak y>xe roBopusocsb,
HabngaTenn willSet U didSet Bbl3blBAKOTCSA NpU NoO6OM

npuceBamBaHMn 3HaA4YeHUA CBOWCTBOM, aXe ecifn 3TO 3Ha4YeHne
coBnagaeT Co CTapbiM.

B aTom npumepe Habnogatenb willSet UCNOMb3yeT
nonb30BaTeNbCKUA NapameTp newTotal Steps ANG
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NnpeacTosiLLero HoBOro 3HayeHusl. B aTom npumepe oH NpocTo
BbIBOAUT Ha 9KpaH 3HayeHue, KoTopoe ByaeT yCTaHOBMEHO.

HabniopaTtenb didSet Bbl3biBA€TCH NOCIE TOIMO
Kak totalSteps 0bHoBnsieTca. OH CpaBHMBAET HOBOE
3HaYeHue totalSteps CO cTapbiM. Ecrin obiee konnyecTeo

Laros yBeJin4nrioCb, TO BbIBOOANTCA coo6u.|,eH|/|e O TOM, CKOJ1IbKO
HOBbIX LWaroB ObIN10 caenaHo. HabnwaaTenb didSet He

npenocrtaBnAaeT UMeHU NoJib30BaTesIbCKOro napaMeTpa ana
CTaporo 3Ha4eHusd, HO NO YMOM4YaHUIo 3TO UMA oldValue.

3ameTKa

Ecnu Bbl NprcBavBaeTe 3Ha4YeHMe CBOMCTBY BHYTpW
HabngaTenb didSet, TO HOBOE 3HaYeHME 3aMEHUT TO, KOTOPOEe

ObIfo TONbKO YTO YCTaHOBJIEHO.

I''mo6aJibHbIE U JIOKAJIbHUE
IepeMeHHbIe

B03MOXHOCTUN, onMcaHHbIe Bbille, AN BblMUCNAEMbIX U
HabngaeMbIX CBOMCTB TakK Xe OOCTYNHbI Bas106asibHbIX
rnepemMeHHbIX N B JIOKallbHbIX NepeMeHHbIX. Mmo6anbHble
nepemMeHHble - NepeMeHHble KOTOpble obbsaBnsatoTCA CHapy>xu
nodon (byHKLl,VIVI, mMeTona, 3aMblKaHUA U KOHTEKCTa Tuna.
JlokanbHble nepemMeHHble - NepeMeHHbIe, KOTOpPble obbsBnAtoTCA
BHYTPU d)yHKLI,I/II/I, MeTona Uinn BHYTPU KOHTEKCTa 3aMblKaHUA.

MmoGanbHble 1 NoKanbHble NEPEMEHHbIE, C KOTOPbLIMY Bbl
CTOJIKHYIMUCb B npeabiayLnx rmaeax, Obinu XpaHUMble CBOWCTBA.
XpaHMble NEPEMEHHbLIE MOXOXW Ha XpaHUMbIe ceolicmea,
KOTOpble NPeAoCTaBnAT XpaHUn1LLe AN 3Ha4YeHns
onpeaeneHHoro Tvna v No3BonsT TOMY 3HAYEHNIO ObITb
YCTAHOBMEHHbLIM U NMOJTyYEHHbIM.
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OpHako Bbl Tak e MoXeTe 00bABUTb 8bI4UCTISEMbIE
nepemeHHble U 06bsIBUTb 0603peBaTenu Ansa XpaHUMbIX
3Ha4YeHun 1 B rnobanbHOW, 1 B IOKanbHOM 0611acTu CBOEro
aencteust. Boluncnsiemble nepemMeHHbIe CUMTaKT 3HaYeHne,
BMECTO TOr0, YTOObI €ro XpaHuTb, 1 3aNMCbIBAOTCA OHM TAKUM Xe
0obpa3som Kak 1 BblUMCNSeMble CBOMCTRA.

3ameTKa

MobanbHble KOHCTaHThI Y NepeMeHHbIe BCeraa siBNATCs
BblUMCIIIEMbBIMW OTFIOXEHO, aHaNorM4YHO CBONCTBAM NIEHMBOIO
XpaHeHus. B oTnmMymm oT CBOWCTB NEHUBOIO XpaHeHNs
rnobanbHble KOHCTaHTbl U MEPEMEHHbIE HEe HYXXOAloTCH B
Mapkepe lazy.

JlokanbHble KOHCTaHTbI U nepemMeHHble HUKoraa He BbIYUCNAKTCA
OTINOXEHO.

CBONYICTBA TUIIA

CeolicTBa 9K3eMNIiAapoB - cBoKCTBa KOTOpPble NpuHagnexart
IK3eMNNApy KOHKPEeTHOro Tuna. Kaxabin pas, Korga Bbl co3gaeTe
aK3eMnnAap aToro Tmna, OH nMeeT CBOU cobCTBEHHbIE CBOMNCTBA
aK3eMnnapa, otaesnibHble OT APYroro aksemMmnnapa.

Bbl Tak ke MoxeTe 00bsIBUTbL CBOMCTBA, KOTOPbIE NpUHaanexar
camoMy T1Ny, a He aKk3eMnisipam 3Toro Tuna. byaeT Bcero ogHa
KOMUSA 3TUX CBOMCTB, N HE Ba)KHO CKOSbKO 3K3eMMNSPOB Bbl
co3pgaguTte. Takme cBOMCTBA Ha3bIBAOTCA CBOMCTBAMU TUMa.

CeoiicTBa TUna nonesHbl Npn 00bABNEHMM 3HAYEHUI, KOTOPbIE
ABNSAOTCSA YHUBEpPCanbHbIMM A5si BCeX 3K3eMIMJISIPOB KOHKPETHOro
TUNa, kKak HaNnpMMep CBONCTBO-KOHCTAHTA, KOTOPOE MOryT
ncnonb3oBaTh BCE 3K3EMNMSAPbI (Kak HAanpMMep cTaTnveckas
KoHcTaHTa B C), nnun cBONCTBO-NEePEMEHHAs, KOTOPOE XPaHUT
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3HayeHue 1 KoTopoe ABnseTcs rmobanbHbIM AN BCeX
3K3eMMAPOB JAaHHOro TUNa (kak ctatuyeckasa nepemeHHada B C).

[nsa TMnoB 3Ha4YeHW (TO eCTb AN1A CTPYKTYP U NepevncneHunn),
Bbl MOXeTe 0O6bSABUTb XpaHUMbIE 1 BblYUCTIIEMbIE CBOMCTBA. [Ans
KnaccoB Bbl MOXeTe 00bsBUTb TOMbKO BblYMCSIEMbIE CBOACTBA.

XpaHMMbIe CBOMCTBa TUMOB 4J19 TUMOB 3HAaYEHNN MoryT ObITb
nepemMeHHbIMU NN KOHCTaHTaMn. Bbluncnsiemble cBoncTBa
BCcerga o6baABNATCA kak nepemMeHHble CBOWCTBA, TaKUM Xe
crnocobom, Kak 1 BblMUCISiEMblE CBONCTBA aK3emMnnsapa.

3ameTKa

B oTnnuuun ot XpaHMMbIX CBONCTB 3K3eMMspa, Bbl AOSHKHbI
BCerAa fasaTh XpaHMMbIM CBOMCTBaM TUMOB 3HAYEeHME Mo
yMOn4yaHuio. 3To0 NOTOMY, YTO TMN cam no cebe He nveet
NHULManusaTopa, KoTopbI MOr 6bl MPUCBOUTL 3HAYEHNE
XpaHMMOMY CBONCTBY Tuna.

CuHTakcuc cBoMcTBa Tuna

B C n B Objective-C Bbl 00baBnsieTe ctatuyeckne KOHCTaHThbl U
nepeMeHHble CBA3aHHbIe C TUMOM Kak rmobanbHble cTaTuyeckne
nepemeHHble. OgHako B Swift, CBOCTBa TUNa 3anucaHbl Kak
YacTb ONpeaeneHuns Tuna, BHYTpY ero ourypHbIx CKOBOK, 1
Kakgoe CBOWCTBO orpaHM4yeHo obnacTbio Tuna, KoTopbIi OHO
noaaepXxuBaer.

UroObl 00bABMTL CBOMCTBA TMNA I/ICI'IOJ'Ib3yl7ITe Krro4yeBoe
CINOBO static .[Anda BblMMCNSAEMbIX CBOMCTB TUMa ANd Knaccos,

Bbl OJIKHbI MCMOMb30BaTh KINOYEBOE CMOBO class, YTOObI
paspeluaTb nogknaccam nepeonpeaeneHne MHCTPyKLuii
cynepknacca. Mpumep Huxe nokasbliBaeT CUHTaKCUC A
XPaHUMbIX U BbIYMCIIAEMbIX CBOMUCTB TUNA:

270



struct SomeStructure {
static var storedTypeProperty = "Some
value."
static var computedTypeProperty: Int {
return 1
}
}
enum SomeEnumeration ({
static var storedTypeProperty = "Some
value."
static var computedTypeProperty: Int {
return 6

}
class SomeClass {
static var storedTypeProperty = "Some
value."
static var computedTypeProperty: Int {
return 27
}
class var
overrideableComputedTypeProperty: Int {
return 107

}

3ameTKa

BbicunTbiBaeMble (pacquHble) CBOMCTBa Tuna, npumMmepa Bblille,
SABMSATCA CBOUCTBAMMW TOJTbKO A5 YTEHMUS, HO Bbl MOXETE
onpenennTb UXKak pegaktnpyemblie n YHnTaemble BblHUCTIAEMbIE
CBOMCTBa TUMa C NOMOLLbIO TOro XKe CUHTaKcuca ang
BblYMCNAEMbIX CBONCTB K3eMnrdapa.
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3aﬂpOCbIVIyCTaHOBKa CBOMUCTB TUNa

OGpalLeHne kK CBONCTBY TWMa U NPUCBaMBaHNE eMy 3HaYeHMUS
NPOMCXOANT C UCTONb30BaAHNEM TOUEYHOTO CUHTakcuca. OgHako
3anpoc 1 NpUcBanMBaHUE 3HAaYEHUS MPOUCXOONT B CBOMCTBE TMNA,
a He B ak3emnnsipe Toro Tuna. K npumepy:

print (SomeStructure.storedTypeProperty)

// HameuaTaer "Some value."
SomeStructure.storedTypeProperty = "Another
value."

print (SomeStructure.storedTypeProperty)

// Hamneuaraer "Another value."

print (SomeEnumeration.computedTypeProperty)
// HaneuaTaer "6"

print (SomeClass.computedTypeProperty)

// naneuaraer "27"

Mpumepbl, kKOTopble ByayT NO3KE, UCNOSb3YIOT ABa XPAaHUMbIX
CBOWCTBA TMNa Kak YacTb CTPYKTYpPbl, KOTOpasi MoaenmpyeT
WHANKATOP YPOBHS IPOMKOCTM Ans 3BYKOBbIX KaHanoB. Kaxablii
KaHan UMeeT L,eNoYUCIEHHbI YPOBEHb 3BYyKa

Mexay 0 U 10 BKIOYUTENbHO.
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Ha pucyHke H1xe nokasaHo, kak ABa 13 3TKX 3BYKOBbIX KaHana
MOryT ObITb 0GbeaNHEHbI ANt MOAENMPOBAHMWS CTEPEO
nHaMKaTopa ypoBHA 3Byka. Koraa ypoBeHb 3Byka kaHamna 0, Hu

OOMH 13 OTHEeW Ans 3Toro KaHana He ropsiT, HO Koraa YpoBeHb
3Byka 10, BCE OrHU Ha 3TOM KaHarne ropsit. Ha aTom pucyHke,

NeBbIN KaHan nveet TeKyUJ,VIVI YPOBEHb 9, a I'IpaBbII?I KaHanB
HacTosiLlee BpeMda MMeeT YpOBEHb 7:
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AyanokaHansl, onncaHHble Bbille, MpeAcTaBneHbl 3K3eMNnspamm
cTpykTypbl AudioChannel:

struct AudioChannel {
static let thresholdLevel = 10
static var maxInputlLevelForAllChannels = 0
var currentLevel: Int = 0 {
didSet {
if currentlLevel >
AudioChannel.thresholdLevel {
// cap the new audio level to
the threshold level
currentlLevel =
AudioChannel.thresholdLevel
}
if currentlevel >
AudioChannel.maxInputLevelForAllChannels {
// store this as the new
overall maximum input level

AudioChannel.maxInputLevelForAllChannels =
currentlLevel

}

CTpykTypa AudioChannel 0ObSABNSAET ABa XPAHALMXCS CBOWCTBA

Ana noaaepxaHns dyHkLnoHansHocTu. MNepBoe
- thresholdLevel onpeaenser MmakcuMmarnbHoe 3HauyeHne nopora,

KOTOpOE 3ByKOBOW YPOBEHb MOXET BOCMPOM3BECTU. JTO
KOHCTaHTHOE 3Ha4YeHne paBHoe 10 Assi BCex

3K3eMMNNAPOB AudioChannel. ECnn 3BykOBOW cUrHan nget co
3HaAYeHMEeM BhbiLLIE YeM 10, TO OH ByaeT orpaHMYeH 4O NMOPOroBoro
3Ha4YeHUS (Kak OMMCcCaHOo HMXKe).
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BTopoe cBONCTBO TMNa - XpaHsLEeecss CBOMCTBO-NepeMeHHas
HasBaHHas maxInputlLevel ForAllChannels. OHO OoTCnexueaeT

MaKcMMarnbHoe BXoAHOe 3HayeHne, KoTopoe GbINo Nony4YeHo
NoBbIM 3K3eMNNAPOM AudioChannel. MicxoaHoe 3HaveHue

paBHoO 0.

CtpykTypa AudioChannel TaKXe onpenensieT xpaHMMmoe
CBOWCTBO currentlLevel 3K3EeMMspa, KOTOPOE onpenensder
TEeKyLLMI ypOBEHb ayanokaHara B guanasoHe oT 0 4o 10.

Y cBOlCTBa currentLevel €CTb 0003peBaTenNb didSet ANS
NPOBEPKN 3HAYEHUS currentLevel, BCSKUIA pas Kak OHO
npuceanBaeTcs. ATOT HabnogaTenb BbINOMHAET ABE 3a4a4u:

Ecnun HoBoe 3HayeHue currentlevel OOMbLUe, YEM

OOMYLLEHO thresholdLevel, HabnA4aTenb CBONCTBA
orpaHnymBaeT currentlLevel A0 YPOBHA thresholdLevel.
Ecnun HoBoe 3HadeHne currentLevel (MOCNE BO3MOXHbIX
orpaHu4eHmnin) bonbLue, Yem kakoe-nnbo apyroe, NONyYeHHoe
9K3eMNApoM AudioChannel paHee, TO HabnogaTenb CBOMCTBA
COXpaHdAeT 3Ha4YeHne HOBOIo currentlLevel B CTaTU4eCcKoe
CBOWCTBO maxInputLevelForAllChannels.

3ameTKa

B nepBow 13 aTux OBYyX NPOBEPOK,

HabntogaTenb didSet yCTaHaBNMBAaET currentLevel ApYroe
3HaveHue. OgHaKo CMeHa 3Ha4YeHNs He 3acTaBMSET Bbi3biBaTb
HabnogaTens ewe pas!

Bbl MOXeTe ncnonb3oBaTh CTPYKTYPY AudioChannel Ans

CO34aHuns AByX HOBbIX ayanoKaHaros,
Ha3BaHHbIX leftChannel, rightChannel, AN OT06pa)KeHI/IF|

YPOBHEW 3ByKa CTEPEO CUCTEMBbI:
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var leftChannel = AudioChannel ()
var rightChannel = AudioChannel ()

Ecnn Bbl YCTaHOBUTEe 3Ha4yeHne leftChannel Ha 7, TO Bbl

yBnaunTe, 4Yto 3Ha4vyeHune cBoOKCTBa
maxInputlLevel ForAl1lChannels OBHOBUTCHA U CTAHET PaBHbIM 7:

leftChannel.currentlLevel = 7

print (leftChannel.currentLevel)

// BeBOODMT "7"

print (AudioChannel.maxInputlLevelForAllChannels
)

// BelBOOMT "7"

Ecnu Bbl nonpobyeTe yCTaHOBUTL 3HAYEHME NPaBOro

KaHana currentLevel paBHbIM 11, TO Bbl MOXETE YBUAETb, YTO
3HayeHWe CBOMCTBA NPaBOro kKaHana currentlLevel 6yp,eT
OrpaHM4YeHO MakcMmarnbHbIM 3Ha4eHNEM 10, N 3Ha4YeHnEe
CBOWCTBA TUMa maxInputLevel ForAllChannels OOHOBUTCS U
CTaHeT paBHbIM 10:

rightChannel.currentlLevel = 11
print (rightChannel.currentLevel)
// BeBOOMT "10"

print (AudioChannel.maxInputlevelForAllChannels
)

// BeIBOOMT "10"
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MeTo bl

Memodbi - 3TO PYHKL MK, KOTOPbIE CBA3AHbI C onpeaesieHHbIM
TunoM. Knaccel, CTPYKTYpbl U NepeYncrieHns - BCe OHU MOryT
onpefenaTb MEeTOAbl AK3EMNMSAPA, KOTOPbIE BKMNOYAKOT B cebs
onpegeneHHble 3a4a4um n OyHKLMOHaNbHOCTb Ans paboThbl C
9K3eMMMAApOM AaHHOro Tuna. Knaccel CTPyKTYypbl M epeymcrneHns
Takxe MOryT onpeaenuTb MeToAbl TUNa, KOTOPbIE CBA3aHbI C
camumM Tunom. MeTtoabl Tuna paboTatrT aHanorMyHo meTogam
knacca B Objective-C.

[erno B TOM, YTO CTPYKTYpbl U NEepeYncneHms MoryT onpeaenutb
meToabl B Swift, 4To aBnNAeTca rmaBHbiM OTnMYMeM oT C unu
Obijective-C. B Objective-C knaccbl eAMHCTBEHHbIV TUM, KOTOPbIN
MOXeT onpenensaTb MeToabl. B Swift Bbl MoxeTe BbIOUpaTh, CTOUT
N1 Bam ONpeaenaThb KNacc, CTPYKTYPY UK NepeyncreHmne, u Bol
BCE paBHO, Npu NtoboM packnage, nony4aeTe BO3MOXHOCTb
onpefeneHus MeToAo0B TUMa, KOTOPbIN Bbl CO34aaNTE.
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MeToabI 3K3eMILIApa

Memodb! ak3emnnsipa ABNSATCA PYHKLMAMA, KOTOPbIE
npyvHagnexar 3K3eMnnspoOM KOHKPETHOrO Kracca, CTPYKTYpbl Unu
nepeuncnenusi. OHn obecneunBaoT hyHKLMOHANBHOCTb 3TUX
9K3eMMMApPoB, MO0 AaBasi BO3MOXHOCTb AOCTYMNa U U3BMEHEHUS
CBOWCTB 3K3emnisipa, nmbo obecneunsas PyHKLMOHANbLHOCTb
3K3eMMnsipa B COOTBETCTBUM C ero Lenbto. MeToapl 3k3eMnnsipa
nmelT abConoTHO OANHAKOBbBIA CUHTAKCUC Kak U cOyHKL MK, YTO
onncaHbl B “OyHKLUK”.

Bbl nnwmnTe meToA aKk3emnnsipa BHyTpPM purypHbix ckobok Tmna,
KOTOPOMY OH NpuHaanexuT. Metoa ak3emnnsapa UMeeT HesIBHbIN
JOCTYM KO BCEM OCTalnbHbIM METOAaM 3K3eMMNNsApa 1 CBONCTBAM
aToro Tuna. Metop ak3emnnapa MoXeT 6bITb BbI3BaH TOMbKO ANA
KOHKPETHOrO 3K3eMnnsapa Tvna, KoTOpoMy OH NpuHaanexuT. Ero
Henb3s BbI3BaTb B M30M1AL UK, 6e3 CyLLEeCTBYIOLLEro ak3emMnnspa.

Huxe npumep, KOTOpbIN onpeaenseT NPoCcTon Knacc Counter,

KOTOprVI MOXeT 6bITb MCNOJIb30BaH A51A c4eTa KoJnmnm4yecTBa
NOBTOPEHWN OENCTBUS:

class Counter {

var count = 0

func increment () {
++count

}

func incrementBy (amount: Int) {
count += amount

}

func reset () {
count = 0
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Knacc Counter onpegensieT Tpu meToaa ak3emnnspa:

increment YBENMYMBAET 3HAYEHME CHETUMKA Ha 1
incrementBy (amount: Int) YBENMYMBAET 3HAYEHME cHETUMKA
Ha onpepaenieHHoe 3Ha4YeHne amount.

reset cOpacbiBaeT 3Ha4yeHune cyeTumka Ha 0.

Knacc counter Takxe onpeaenseT CBONCTBO-
NepeMEeHHYI0 count, AN OTCNEXMBAHNS 3HAaYEHUsI CHETUMKA.

Bbl MOXeTe BbI3BaTb METOAbI K3eMMnridpa C TeM Xe TOYEeYHbIM
CUHTaKCNUCOM:

let counter = Counter /()

//HauanbHOe 3HaueHue counter pasHo 0
counter.increment ()

//Temneps 3HaueHMe counter paBHO 1
counter.incrementBy (5)

//Tenepbp 3HaueHMe counter paBHO 6
counter.reset ()

//Tenepb 3HaueHue counter pasBHO 0

NokanbHble U BHEWWHWe MMeHa MeToAoB

MapameTpbl QYHKL N MMEIOT M NoKarnbHble (MCNONb3yeMble
BHYTPY (PyHKLNN) 1 BHELLHME MMEHA (419 UCNOMb30BaHUA BO
BpeMsi Bbi3oBa hyHKLUK), Kak NOAPOOHO ONMcaHo B rnase
“BHellHMe nMeHa napameTpoB”. To e camoe BepHO U Ans
napameTpoB MeToAa, NOTOMY YTO MeTOAbl - CBA3aHHbIE PYHKL NN
c onpegeneHHbIM Tunom. OgHako cTaHgapTHOe noBeAeHue y
NoKarnbHbIX U BHELWHUX UMEH MEeTOAOB U PyHKL U pasnmyaeTcs.

MeToabl B Swift oueHb noxoxm Ha ceoux konner B Objective-C.
Takxe kak n B Objective-C nma metoga B Swift oTHocuTca Kk
nepsoMy napamMmeTpy MeTofa C MCnonb3oBaHneM npeanoros with,
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for, by, Kak Bbl BUOENW B criy4ae ¢ METOAOM incrementBy ( :) U3
npumepa kracca Counter. MiIcnonb3osaHne npeanora B UMeHN
no3BonsieT YATaTb MeTo BO BPEMS €ro Bbl30Ba Kak
npeanoxeHune. Swift ynpoliaet HanmcaHue 3aToro
yKopeHuBLIerocs cnocoba HasbiBaHUS METOA0B PasnnyHbIMU
yrnoBKamMu no yMOn4aHuto AN napaMeTpoB MeToAa, HO He
ncnonb3yeT B napameTpax QyHKL UN.

K npumepy, Swift naetT nma nepeomy napameTpy MeToga, U OHO
Mo yMOMN4YaHM1Io NiokanbHOe, a OCTanbHbIM NapameTpam gaet

N sloKanbHoe, N BHeWHee NMS Mo yMONYaHuio. JTO cornawleHme
COOTBETCTBYHOT OObIMHOMY COrMaLleHNo 0 UMEHOBAHMWM U

Bbl30BE, C KOTOPbIMU Bbl MO3HAKOMMUTECH NPU HANNCaHUK
meTogos Objective-C, 4yTo genaeT BbI30B MeTO4a pasBepHyThbIM,
6e3 HeobX0AMMOCTU pasbsiCHEHNS 3HAaYEHN S BalLMX MapamMeTpoB,

PaCCMOTpVIM anbTepHaTUBHYIO BEPCUIO Kiacca Counter,

KOTOprVI onpegenaet ©onee crnoXxHble CbOprI
MeToda incrementBy( :):

class Counter {
var count: Int = 0
func incrementBy (amount: Int,
numberOfTimes: Int) {
count += amount * numberOfTimes

MeTon incrementBy( :numberOfTimes:) MMeeT ABa

napameTpa: amount, numberOfTimes. [0 ymonyaHuio Swift

paccmaTpuBaeT UMS napameTpa amount Kak riokanbHoe Ums,
HO numberOfTimes W KaK NokanbHOeE, 1 Kak BHellHee. Bbl moxeTe

BbI3BaTb MeTO BOT TakK:
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let counter = Counter ()
counter.incrementBy (5, numberOfTimes: 3)
// cemuac 3HaueHume counter paBHO 15

Bam He 06s3aTenbHO onpeaenaTh BHELWHEE NMS NepBoro
3HayYeHNsa napameTpa, Tak KaK ero uenb NoOHATHAa N3 Ha3BaHUA
NMEHMN PYHKUMMN incrementBy (_ :numberOfTimes: ). Bropon
aprymMeHT, 0gHako, onpeaenseTcs BHELLUHMM UMeHeM napamMeTpa,
KOTOpOe AenaeT ero NpucyTCcTBne B METOAE NOHATHbLIM.

Takoe cTaHgapTHOe noBedeHMe hakTUYECKM OTHOCUTCS K MeToay
Tak, kak OyaTo Bbl HAanMcann CMMBOJ peLUeTKM (#) 40 NMEHM

napamMeTpa numberOfTimes:

func incrementBy (amount: Int, #numberOfTimes:
Int) |
count += amount * numberOfTimes

CTtaHgapTHOE NoBeAeHMe ONUCAHHOE BbILLE 3HAYUT TO, YTO
onpegeneHnst MeTofoB B Swift HaNMcaHbl TOYHO Tak e Kak n B
Objective-C, 1 BbI3bIBalOTCA B 06bIYHOM, pa3BepHYTOM BUAE.

M3MeHeHne noBeaeHUss MMEHU BHELUHero
napameTp Anda metoagoB

MHorga GbiBaeT nonesHo, YTobbl NepBbI NapamMeTp Tak e UMen
BHELLHee NMS, faxe ecnv 3To HecTaHAapTHoe noeeaeHue. Bel
MoXeTe Nnbo 4o6aBUTb BHELLHEE NMS ABHO, NIMOO MCNonb3oBaTh
nobasneHue pelleTky nepes NokanbHbIM UMEHeM, YTOObI OHO
Takke UCMOonb30Barioch U Kak BHELUHee.

nu xe HaO60pOT, €CI1 Bbl HE XOTUTE, YTOOLI Balle cnegywwne
napamMeTpbl UMesn BHellHEee NMA, TO Bbl MOXeTe nepenncatb
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CTaHZapTHOe noBeAeHne, UCNosb3ys CUMBOM NoaYepKuBaHns ()
B Ka4yecCTBe BHELUHEro UMeHn napameTpa.

CBouncrteo self

Kaxgbin ak3eMnnsip Tmna MMeeT HESIBHOE CBOMCTBO self,
KoTopoe aBnseTca abconoTHbIM 9KBMBANIEHTOM CaMOMY
ak3eMmnnApy. Bbl ncnonb3yeTe CBONCTBO sel £ A5 CChISIKN Ha
TEKyLLMIA 3K3eMNNSP, BHYTPM METOA0B 3TOr0 3K3eMnnspa.

MeTopf increment MOXeT ObITb Bbl3BaH Tak:

func increment () {
self.count++

Ha npakTuke BaM He HY)XHO nNucaTb self O4eHb YacTo. Ecru Bl
He nuwnTe self, TO Swift monaraeT, 4YTO Bbl CCbINAETECh HA
CBOWCTBO MM METOA TEKYLLErO 3K3eMNsipa Kaxabli pas, korga
Bbl UICMONb3yeTe U3BECTHOE NMSI CBOMCTBA UM MeToaa BHYTpU
MeToda. ATOT BapMaHT NoKa3aH MCMNOoNb30BaHNEM
CBOWCTBacount (aHe self.count) BHYTPU TPEX METOAOB
Counter.

[(maBHOE MCKMOYeHME U3 3TOro Npasuna nosny4vaeTcs, korga nvs
napameTpa 3K3emnsipa coBnagaeT C UMEHEM CBONCTBA
ak3semnnapa. B atoi cutyayum nma napameTtpa uMeeT npuoputeT
1 nosiBNAeTcs He0O6XO0AMMOCTb CChiNaTbCsl HA CBOMCTBO B Gonee
noaxoasawen gopme. Bbl ncrnonbsyete CBONCTBO sel f Af1A TOrO,
YTOObI YBMAETH pasnuumMe Mexay UMeHeM napamMeTpa u MUMeHeMm
CBONCTBa.

3pech self pasrpaHMuMBaeT NnapameTp MeToha X v CBOMCTBO
3K3eMMNnspa, KOTopoe TOXe x:
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struct Point {
var x = 0.0, y = 0.0
func isToTheRightOfX (x: Double) -> Bool {
return self.x > X

let somePoint = Point(x: 4.0, y: 5.0)

if somePoint.isToTheRightOfX(1.0) {
println ("9Ta ToOuka HaAXOIMTCs CIipasa OT

JIMHUM, Tge x == 1.0")

}

// BHBOOMT "DTa TOUKa HAXOIUTCH CIpaBa oOT

JuMHUM, e x == 1.0"

Bes npedmkca self, Swift Oyaet gymaTtb, 4TO B 000MX
crnyyasix x - napameTp MeToAa, KOTOPbIA Mbl BbI3bIBAEM.

M3mMeHeHMe TUNOB 3HaYeHUM MeTodaMu
3aK3emMnnsipa

CTpyKTYypbl ¥ NepevncneHns aBnsTcs munamu 3HaqyeHul. Mo
YyMO4aHuto, CBOMCTBA TUMOB 3HAYEHWUIA He MOTYT OblTb U3MEHEHBI
N3HYTPM METOA0B 3K3EMNisipa.

OpaHako, ecrnv BaM HYXXHO M3MEHUTb CBONCTBA BaLlen CTPYKTYpbI
NNV NepeYvncrieHnst U3HyTPU KOHKPETHOro MeToaa, TO Bbl MOXETe
BblOpaTb NOBEAEHME KaK M3MEHSAOLLEECH AN 9TOro MeToaa.
Mocne aToro meTod MOXET M3MEHUTbL CBOU CBOMCTBA U3HYTPU
MeToAa, U BCe U3MEHEHMS OyoyT OTMEHEHbI, Koraa BbiMoMHeHne
MeToaa 3akoHUnTCA. MeToa Tak e MoXeT NPUCBOUTb
COBEpLUEHHO HOBbIV 3K3eMMAAp AN CBONCTBA self, M 3TOT
HOBbIV 3K3eMMNMSP 3aMEHNTb CYLLECTBYIOLLMIA, MOCNE TOro Kak
BbINOJIHEHME MeTOda 3aKOHYNTCA.
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Bbl MOXeTe Bce 310 OCYyLLEeCTBUTb, €Cnn NoCTaBnUTe Kn4vesoe
CINoBO mutating NMepenjcrioBoM func Ang onpegeneHnsa metoaa.

struct Point {
var x = 0.0, y = 0.0
mutating func moveByX (deltaX: Double, vy
deltaY: Double) {
x += deltaX
y += deltaY¥Y

var somePoint = Point(x: 1.0, y: 1.0)
somePoint.moveByX (2.0, y: 3.0)
println("Ceriuac sTa Touka Ha (\ (somePoint.x),
\ (somePoint.y))")

//BEIBOIMT "CelMuac mTa Touka Ha (3.0, 4.0)"

CTpykTypa Point onpegenseTt MeTo moveByX, KOTOPbIN
nepensuraeT Touky Tuna Point Ha onpegeneHHoe KoNM4ecTBo
3Ha4YeHnn. BmecTto Toro, Ytobbl BEPHYTb HOBYIO TOYKY, STOT
MeTo  hakTUYEeCKM UBMEHSIET KOOPANHATbLI TOYKKU, KOTOpas ero
Bbi3Bana. Knoyesoe crnoso mutating noGaBneHo kK onpeaeneHnto
MeToAa, ANsl TOro, YToObl UBMEHUTb 3HAYEHUSI CBONCTB.

ObpaTute BHUMaHue, 4YTO Bbl HE MOXeTe BbI3BaTb
N3MeHsWMnes (mutating) METOA AS1S KOHCTAHTHBIX TUMOB
CTPYKTYpPbl, TOTOMY Kak ee CBONCTBa He MOryT BblTb MU3MEHEHDI,
Jaxe ecnu CBOWCTBa ABMSAITCA NepeMeHHbIMU, YTO ONNCAHO B
rnaee “XpaHvMble CBONCTBA 9K3eMMNNAPOB CTPYKTYpbl”

let fixedPoint = Point (x: 3.0, y: 3.0)
fixedPoint.moveByX (2.0, y:3.0)
// BTO BHI3OBET cooOBUeHMe 06 ommbke
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MNpucsanBaHue 3HauveHus Ansa self BHyTpu
U3MeHsIloleroca MeTtoaa

NameHsowmecs meToabl MOryT NpycBanBaTh MNOMHOCTbIO HOBbIM
3K3eMNNAp HEABHOMY CBOMUCTBY self. [pymep Point,
NPWUBEOEHHbIN Bbilwe, MOT Obl ObITb 3anMcaH B Takon opme:

struct Point {

var x = 0.0, y = 0.0

mutating func moveByX( deltaX: Double, y
delta¥Y: Double) {

self = Point(x: x + deltaX, y: y +

deltaY)

}
}

Takas Bepcusa M3MeHsoLWEeroca MetToda moveByX CO3aaeT
abConTHO HOBYIO CTPYKTYPY, YbMM 3HAYEHUAM x, v MPUCBOEHbI
3HaYeHNSA KOHEYHOW TOYKN. KOHEYHbIN pe3yrbTaT Bbi30Ba 3TON
anbTepHaTUBHOM Bepcumn meTtoda Oyaet abCcontoTHO TaknUM e Kak
1 B paHHen Bepcuu.
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M3ameHsioLwmecs meToapbl Ans nepevncrieHnii MoryT yCTaHOBUTb
OTAenNbHBbIN YNeH NepedncneHns Kak HesiBHbIN napameTp sel f:

enum TriStateSwitch {
case Off, Low, High

mutating func next () {

switch self {
case Off:

self = Low
case Low:

self = High
case High:

self = Off

B atom npumepe Mbl paccMaTprBaeM NepeymcneHune ¢ Tpems
nonoxeHusi nepeknoyartens. MNepeknoyaTens NpoxoauTt
nocnegoBaTenibHO TPU NONOXeHUsA (Of £, Low, High), Kaxablni pa3
MEHSS MOMNoXeHWe, Kak BbI3bIBAETCA MeTo next.
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MeTOoabl TUIIA

MeTogpl ak3emnnspa, KoTopble ONUcaHbl BbilLe, SBAITCS
MeTo4aMM, KOTOPbIE BbI3bIBAIOTCS 9K3EMMNAPOM KOHKPETHOMO
TMNa. Bbl Tak xe MoxeTe onpeaenuTb MeToabl, KOTopble
BbI3bIBAOTCA CaMUM TUMNOM. Takvue meToabl 30ByTCS Memodamu
muna. \HaukaTop Takoro MeToAa - KIYeBoe CMoBO class,
KOTOPOE CTaBMUTCA A0 KIYEBOro cnoBa MeToda func, B Cryvyae
KNaccoB, Hy a B Criyyae CTPYKTYp UIv NepevncrieHnin cTaBuTcs
KIOYeBOE CIOBO static, Nepes KIYEBLIM CIIOBOM func.

3ameTKa

B Objective-C onpegenntb meToaa Tvna TONbKO Ans Knaccos. B
Swift BbI MoXxeTe co3gaBaTb MeToAbl TUMNAa He TOSbKO Ars
KnaccoB, HO W ANs CTPYKTYP M nepeuncnennin. MeTtoa kaxgoro
Tuna orpaHn4YeH cCaMmum TMMOM, KOTOPbIV OH NOOOEPXKMBAET.

Takve meTobl Tak xe MCNosnb3yrT TOYEYHbIN CUHTAKCUC, KakK U
MeTOoObl 3K3eMnngdapa. OpaHako aTn MeToAbl Bbl BbI3bIBAETE CAMUM
TUMOM, a HEe 3K3eMMNIIApOoM 3TOro Tuna. BoT Kak Bbl MOXeTe
Bbl3BaTb MeTO[J CaMMM KINMacCoOM SomeClass.

class SomeClass {

class func someTypeMethod () {
//30ech uIeT peajmMs3alud MeTOoIa

}
SomeClass.someTypeMethod ()

BHyTpI/I Tena MeToaa Tuna HesiBHOe CBOMUCTBO self CCbiNaeTcs

Ha caM TunN, a He Ha 3K3eMnnsp 3Toro Tuna. [ns CTpykTyp v
NnepeyYncrieHnii 3To 3HaYUT, YTO Bbl MOXETE
MCMonb30BaTh self Afs TOrO, YTOBbI yCTPaHUTb
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HEOAHO3HaYHOCTb MEeXAY static CBOMCTBAMU U NapameTpamm
MeToAa, TOYHO TaK e Kak Bbl Aenany Ansi CBOMCTB 3K3eMnuispa u
napaMeTpoB MeToAa 3K3eMnnsipa.

Ecnn 0606wmTh, TO Ntoboe nmsa metoaa u CBOMCTBA, KOTOPOE Bbl
ncrnonb3yeTe B TeNne MeToaa Tvna, 6yaeT cebinaTbCda Ha gpyrue
MeTOAbl M CBOMCTBA Ha ypoBHEe Tuna. MeToa Tvna MmoxeTr
Bbl3BaTb APYron MeTog Tvna c UMeHeM TpeTbero MeToaa, 6es
Ncnonb30BaHUs Kakoro-nmbo npedukca MMeHu Tuna. AHanorm4yHo
MeTodaM Tuna, CTPYKTYPbI U MEPEYNCIIEHNS MOTYT NOMNY4YnUTb
OOCTYN K static CBOWCTBAM, €CIU UCMNOMb3YT UMS

3TOro static CBOWCTBA, 6e3 HanucaHus npedumkca.

Mpumep HUXe onpeaensieT CTPYKTypa C UMEHEM LevelTracker,
KOTOpas OTCMNEeXNBaeT NPOrpecc Urpoka Ha PasHbIX YPOBHSAX
Urpbl. 3TO OAUHOYHASA UrPa, HO MOXET XPaHUTb UHopMaL 1o
NS HECKONMbKMUX UFPOKOB Ha OJHOM YCTPOWCTBE.

Bce ypoBHUM 1rpbl (KpoMe NepBOro YpOBHSI) 3a0NOKMPOBaHHI,
Korga urpatoT B nNepBbi pa3. Kaxabin pas, 3akaHunBas ypoBeEHb,
3TOT YPOBEHb OTKPLIBAETCA U Y OCTarnbHbIX UTPOKOB Ha
ycTpowncTtee. CTpyKkTypa

LevelTracker UCMOSBb3YET static CBOWCTBA 1 MeToabl Anst
OTCNEeXMBaHUSA yPoBHEN, KOTOpble Bbinn pa3bnoknpoaHbl. Tak
e OHa oTcrnexuBaeT TEKYLUMA YPOBEHb KaXXaoro nurpoka.
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struct LevelTracker {

static var highestUnlockedLevel = 1
static func unlockLevel (level: Int) {
if level > highestUnlockedLevel {
highestUnlockedlevel = level
}

}
static func levelIsUnlocked(level: Int) —->

Bool {
return level <= highestUnlockedLevel

}

var currentlLevel = 1
mutating func advanceTolevel (level: Int) -
> Bool {

i1f LevelTracker.levelIsUnlocked (level)

currentLevel = level
return true

} else {
return false

CTpykTypa LevelTracker CeauT 3a CaMbiM MNOCMNEAHUM

YPOBHEM, KOTOPbIV pa3brioknpoBan Urpok. ATo 3Ha4YeHNe NEXUT B
CBOWMCTBE TUNA (static) highestUnlockedLevel.

LevelTracker TaK e onpegenseT Aee pyHKU MM onsa paboTbl co
CBOMCTBOM highestUnlockedLevel. [NepBas yHKLMSA

TUNa unlockLevel, KOTOpas 0OHOBNSET

3HayeHue highestUnlockedLevel, Kaxabl pa3 Korga

OTKpbIBaeTCs HOBbIM ypOBeHb. BTopas dyHKU A
TMNa level IsUnlocked, KOTOpas BO3BpaLwiaeT true, ecnv

KOHKPETHbI YPOBEHb (YMCINO YPOBHSI) yXKe pa3briokKMpoBaH.
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(OBpaTuTe BHUMaHME, YTO MeTOAbI TUNA MOTYT NOMYYNTb AOCTYN
K highestUnlockedLevel 6€3 HanMcaHus

LevelTracker.highestUnlockedLevel.)

B pononHeHwue k ero cBOMCTBaM Tuna u metogam Tuna,
CTPYKTYpa LevelTracker TaKXXe OTCMNEXNBAET U TEKYLLMI
nporpecc urpoka B urpe. OHa ucnonb3yeT CBONCTBO
3K3eMnnsapa currentLevel ANs OTCNEXNBAHUS YPOBHS, HA
KOTOPOM UIpOK Urpaert.

[na noMmoLum B ynpaBneHum CBOMCTBOM currentlevel,
CTPYKTYpa LevelTracker ONpeaAenseT MeToq ak3eMnnspa
advanceTolLevel. [1o Toro kak 06HOBUTb currentLevel, 3TOT
MeTOoA NPOoBEpPSIET AOCTYMNEH N 3anpalumMBaeMbliii HOBbIN
ypoBeHb. MeToa advanceTolevel BO3BPALLAET Normyeckoe

3Ha4vyeHue, ykasbiBatlollee, yganochb Jin emy
NOCTaBUTb currentlevel.

CTpyKTypa LevelTracker UCMONb3yEeTCAKNACCOM Player,

KOTOPbIV ONUCaH HUXE, AN OTCMNEeXNBaHUs 1 OGHOBINEHNS
nporpecca KOHKPETHOro UrpokKa:

class Player {

var tracker = LevelTracker ()

let playerName: String

func completedLevel(level: Int) {
LevelTracker.unlocklLevel (level + 1)
tracker.advanceToLevel (level + 1)

}

init (name: String) {
playerName = name
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Knacc Player co3gaeT HOBbIM 9K3eEMNASAP Level Tracker NS
OTCReXuBaHUs nporpecca urpoka. Takxe oH onpeaensiet U
ncnonb3yeT MeTo completedLevel, KOTOPbIN Bbi3bIBAETCSH
KaXkabI pas, Kak UrpoK 3akaH4MBaeT YPOBEHb. ATOT MeToq

OTKpbIBaeT CrieayoLwmin ypoBeHb ANt Bcex UrpokoB. (Jlornyeckoe
3Ha4yeHue advanceTolLevel UTHOPUPYETCS, TAK Kak ypOBEHb

OTKpbIBaeTCcs PyHKUMEN LevelTracker.unlockLevel Ha
npegblayLien cTpoke.)

Mbl MmOXeTe co3nathb 9K3eMNnnAp Knacca pPlayer And HOBOro

Urpoka u yBuaeThb, YTo ByaeT, Korga Urpok 3aKOHYMT NepBblii
YPOBEHb:

var player = Player (name: "Sheldon Kupper")
player.completedLevel (1)

println("Camei mocJenHVi OOCTYIIHBEI YPOBEHBb
ceyyac pabeH

\ (LevelTracker.highestUnlockedLevel)")
//BuBOIMT "CaMelli IIOCJIEIOHMI IOCTYIIHEI YPOBEHb
cemyac paBeH 2"

Ecnu Bbl co3pgagnTe BTOPOro urpoka, v nonpobyete UM HavaTb
MPOXOXXOEHNE YPOBHSI, KOTOPLIN He Gbln pa3brokMpoBaH HU
OOHUM UFPOKOM B Urpe, TO Bbl YBUAMTE, YTO 3Ta nonbiTka byaeT
Heyaa4HoM:

player = Player (name: "Leonard")

if player.tracker.advanceTolevel (6) {
println ("Vrpok Ha ypoBHe 6")

} else {
println ("YpoBeHb 6 eme He pas30JoKMpOBaH")
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NHa1eKChI

KJ'IaCCbI, CTPYKTYpPbI 1 nepedncrieHna Mmoryt onpenendatb
MHOEKCbI, KOTOpPble ABNAKTCA COKpaLleHHbIM BapnaHTOM AOoCTyna
K 4neHy Konnekuyuun, Cnmcka nnmn nocrengoBatesibHOCTU. Bbl
MOXeTe NCnoJsib30BaTb MHOEKC ONnA nofiydyeHna nnn yCtaHoBKU
HOBOrO 3Ha4YeHus anemeHTa be3 pasgeneHnd aTux oByx MetoaoB
(monyyeHunsa 3HayYeHnsA n yctaHoBKow HoBoro). K npumepy, Bbl
MOXeTe BOCMNoJib30BaTbCA MHOEKCOM B 3K3eMMIidpe MaccunBa ona
nony4yeHus 3Ha4yeHus arnemMeHTa someArray [index] NN B
JK3eMmnnspe croBaps someDictionary [key].

Bbl MOXeTe onpeaenuTb HECKONBbKO MHAEKCOB Ansl OHOro TUMa,
Nnpv HEOBGXOAMMOCTH 3arpy’kaeTcs NOAXOAALLMIA UHAEKC, KOTOPbIN
BbIOMpaeTca B 3aBUCUMOCTU OT TUNa 3HaYEeHUS NHAEKca, KOTOPbIA
Bbl NepenaeTe B UHAeKC. MIHaeKcbl He orpaHuYeHbl OOHOWN
pasMepHOCTbI0, Bbl MOXETE ONpeaenuTb MHAEKChI C
MHOXXECTBEHHbIMW BBOAAMM NapaMeTpoB AJ1s YAOBNETBOPEHNS
noTpeGHOCTEN BalLlero Nonb3oBaTeNnbCKOro TMna.
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UHOeKCHbIVN CUHTAKCHUC

NHaekcbl NO3BOMNSAOT BaM 3anpalunBaTb 9K3eMniapbl
onpeaeneHHoro Tuna, Hanucas OAHO UM HECKOJIbKO 3HAYEHWIA B
KBaApaTHbIX CKOGKax nocre MMeHun ak3emnnspa. CUHTakcmc
MHOEKCa aHaNorMYHbIA CUHTaKCUCy METOAY 3K3eMnnsipa u
BbIUMCIIIEMOMY CBOWCTBY. Bbl NUWMTE onpeaeneHns nHaekca ¢
MOMOLLHO KIMKOYEBOTO CMOBA subscript W ykasblBaeTe OAUH Unn
Bornee BxoAHbIX NapaMeTpoB M BO3BPALLAEMbIV TUM, TOYHO Tak
Xe Kak U B MeTofax aksemnnsipa. B otnuumm ot metonos
aK3eMnnspa, MHAeKcbl MoryT 6bITb read-write unu read-only.
Takoe noBefeHne coobLaeTcs reTToM U CEeTTEPOM B TOYHOCTM
TaK>Xe Kak U B BblYMCIIIEMbIX CBOWCTBAX:

subscript (index: Int) -> Int {
get {
//BO3BpamaeT Hamnjexalee 3HauyeHUe
CKpHUIITAa
}
set (newValue) {
/ /TIPOBOINT HaIJIEeXallMe YCTaHOBKM

Tun newValue TaKOM Xe Kak 1 y BO3BpaLL@eMOoro 3Ha4yeHms

NMHAekKca. Yto e KacaeTcs BblMMCIIAEMbIX CBOWCTB, TO Bbl
MOXeTe He yKkasblBaTb NapaMeTp ceTTtepa (newvalue). [lapameTp
Mo YMONYaHUIO Ha3bIBaeTCs newValue U NPeaoOCTaBNAETCs, eCnm
He ObINo Ha3Ha4YeHo Apyroro.

Kak n B cnyyae ¢ Hepegaktupyembimu (read-only)
BbIYMCMNSEMbIMUW CBOMCTBAMMU, Bbl MOXETE ONYCTUTb
CINoBO get ANs HepedakTupyembix (read-only) MHOEKCOB:
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subscript (index: Int) -> Int {
//BO3BpallaeT Hamjiexalmee 3HaueHue
CKpHUITa

}

MpvMep onpeneneHus HepeaakTUPYeMoro UHAeKca, KOTOpPbI
onpenensieT CTPYKTYpY TimesTable NokasaTb Tabnuuy
YMHOXEHUS Ha n3:

struct TimesTable({
let multiplier: Int
subscript (index: Int) -> Int ({
return multiplier * index

}

let threeTimesTable = TimesTable(multiplier:
3)

println("mecTs YMHOXMTH Ha Tpu OymeT
\ (threeTimesTable[6])")
//BEIBOIMT "mMECTb YMHOXUTHL Ha Tpu Oymer 18"

B aTtom npmnmMmepe HOBbLIN 9K3eMnnsAp TimesTable CO30aH AnNd

oToOpaXeHUs TabnumL bl yYMHOXEHWS Ha TpU. ATo onpegensieTcs
nepeaaHHbIM MY 3HAYEHMEM 3 B MHULMANM3aTop CTPYKTYpPbI Kak

3HayeHue AN napaMeTpa ak3eMnnsapa multiplier.

Bbl MOXxeTe 3anpoCUTb IKIEMNNAP threeTimesTable C MOMOLLBIO

MHAOEKCa, KaK yXXe caenaHo B npumepe
Bbllle threeTimesTable [6]. OH 3anpalmMBaeT LLECTYIO 3an1chb B

Tabnuue yMHOXeHNs Ha TpW, KoTopasi Bo3BpallaeT
3Ha4yeHue 18 UNN 6 YMHOXEHHOE Ha 3.
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3ameTKa

Ta6nv|u,a YMHOXeHNA Ha n OCHOBaHa Ha Cbl/lKCVIpOBaHHOM
MaTemMaTtnu4eCkoM npasune. rlpI/ICBaI/IBaHVIe HOBOIO

3HaYeHUd threeTimesTable [ someIndex] HE NOAXOANT OSIA
Hallero BapunaHTta, 3Ha4uT MHOEKC TimesTable onpeaeneH Kak
HEn3MeHAeMbIn MHAOEKC.

Hcnoaipb30BaHue MHAEKCA

To4HOe 3HaYeHme “nHaekca” 3aBUCUT OT KOHTEKCTa, B KOTOPOM OH
npumeHseTca. OObIYHO MHAEKCHI UCNONb3YIOTCS B KAYECTBE
COKpalleHHoro cnocoba obpalleHns K 3rIEMEHTY KOJNeKLuun,
crnucka unym nocnegoBaTenbHOCTU. Bbl cBOGOAHLI TPUMEHATL
MHOEKCbl B Heobxoanmown dhopme angd Ballero knacca unm gns
(PYHKLMOHANbHOCTU CTPYKTYpbI.

K npumepy, cnosapsb B s3blke Swift ncnonbayeT nHaekc ans
npucBanBaHns UMK NONyYeHNs 3Ha4YeHNs, KOTOPOE XPaHUTLCH B
aK3eMnnsaApe Dictionary. Bbl MOXeTe 3a0aTh 3HayYeHUe B
crnosape, U Ucronb3ys KoY TUMa Kroya croBapsi B kBagpaTHbIX
cKobKkax, npuceansas 3HavyeHune Tuna crnosaps Yepes UHAEKC:

var numberOflLegs = [“mayk”: 8, “wMmypaBen”: 6,
“xkomka”: 4]
numberOflLegs[“nTuuka”] = 2

B npumMepe Bbllle Mbl obbsBnsem nepemMeHHYy numberOfLegs U

NHULManNu3npyem ee C NOMOLLBIO NUTeparna crioBapsi, KOTOpPbIN
COOEPXUT TPU Napbl KNtoY-3HayveHne. Tun

cnoeapsi numberOflLegs BbIBOAUTCA KaK [String: Int].[llocne
TOro Kak crioBapb co3faH, B 3TOM nNpuMmepe UCnosb3yeTcs
MHOEKCHOe npuceBanBaHmne and ,D,OGaBJ'IeHVIﬂ KnoYya Tuna String
“nruuka“, 3Ha4eHUd Tuna Int “2”.

[na 6onee nogpo6Horo onucaHmsa paboTbl CO CNOBapsiMu
obpatuTecs k pasgeny “Cnosapu’”.
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3ameTKa

Tun Dictionary B Swift OCyLLECTBNAET KNtOY-3HAYEHNE
WHOEKCMPOBaHME, Kak MHOEKC, KOTOPbIN Nony4aeT onuuoHansHoe
3HayeHue. [Ina cnoeapsi numberOflegs, UHAEKC KITHOY-3HAYEHME
OepeT 1 Bo3BpallaeT 3HavYeHne Tuna Int? unm

“‘onumnoHanbHbIM Int”. TUN Dictionary UCMONb3yeT

oMU MOHanbHbIN TUMN MHAEKCA, YTOOLI CMOAENNPOBAaTbL (OaKT TOrO,
YTO HE KaXkdbI KNY MOXET MMETb 3Ha4YeHne, 1 Ansi TOro, YToOobI

Oblna BO3MOXHOCTb yoaneHna sHa4veHua anad Kno4ya, npuceaneas
eMynil.

Onumu HHAEKCca

NHaekebl MOTyT NPUHNUMATb ntoboe KoNM4ecTBO BXOOHbIX
napamMmeTposB, 1 3TN NnapamMeTpbl MOTYT ObITb Ntoboro Tuna.
MHOEeKCbl Tak xke MOryT BO3BpaLlaTb no6on Tun. MHaekcol MoryTt
MCNoNb30BaTb NapamMeTpbl-NepeMeHHbIE NN BapUaTUBHbIE
napameTpbl, HO OHN HE MOTYT MUMEeTb CKBO3HbIX MapaMeTpoB Uimn
obecneunBaTb UCXOAHbIE 3HAYEHUS napameTpam.

Knacc unu cTpykTypa MoryT 06ecneynTb CTONbKO MHAEKCHbIX
peanunsaLunin, CKONbKO HY)XXHO, M NOAXOASALIMIN MHOEKC, KOTOPbIN
GyaeT ucnonb3oBaTbcs, OyaeT BoiBeAEH, OCHOBLIBAsICb Ha TUMe
3Ha4YeHUs UMK 3HAYEeHUI, KOTOPbIE COAEPXAaTbCSA BHYTPU
WHOEKCHbIX CKOBGOK, B TOM MecCTe, rie 3TOT MHAEKC UCMONb3yeTCs.
OnpeneneHne MHOXECTBEHHbIX MHAEKCOB Tak e U3BeCTHO Kak
WHOEKCcHas neperpyska.

Cenyvac B 60MbLUMHCTBE CriyYaeB MHOEKC NMPUHMMAaeT OAMH
€OVHCTBEHHbIV MapameTp, Bbl TAK Xe MOXeTe onpeaenutb
WHAEKC C HECKONbKUMW NapameTpamMu, ecrnm 3TOT BapuaHT
noaxoouT Ans Bawero Tuna. Crneayowmin npyumep onpeaensiet
CTPYKTYpY Mat rix, KOTOpasi npeacTaBnsieT cobon AByXMEPHYHO
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MaTpuLy 3Ha4yeHu Tuna dDouble. MHAOEKC
CTPYKTYpa Matrix MPUHUMAET ABa L enoYnCreHHbIX napameTpa.

struct Matrix {
let rows: Int, columns: Int
var grid: [Double]
init (rows: Int, columns: Int) {
self.rows = rows
self.columns = columns
grid = Array(count: rows * columns,
repeatedValue: 0.0)
}
func indexIsValidForRow (row: Int, column:
Int) ->Bool {
return row >= 0 && row < rows && column >= 0
&& column < columns
}
subscript (row: Int, column: Int) -> Double ({
get {
assert (indexIsValidForRow (row, column:
column), "Index is out of range")
return grid[ (row * columns) + column]
}
set {
assert (indexIsValidForRow (row, column:
column), "Index is out of range")
return grid[ (row * columns) + column] =
newValue

}

Matrix NpefocTaBnsaeT UHULNann3aTop, KOTOPbI NPUHUMAET
ABa napameTpa rows n columns, M CO34aeT MacCcuB TUNa Double,
KOTOpbIN UMEET pasMep rows * columns. Kaxgon nosvyum B
MaTpuLe gaeTcsa HavyanbHoe 3HayeHne 0. 0. Ytobbl 3Toro
A0CTNYb, pa3Mep Maccusa U HavyanbHoOEe 3HaYeHne KneTk1
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paBHoe 0.0 NepeaalnTcsa B UHULIMANM3aTop MaccuBa, KOTOpbIi
co3gaeT Y MHULManMaMpyeT HOBbI MaccuB HeoGXxoaMMOoro

paamepa. 91o onucaHo nogpobHee B rnaee “CosgaHue u
uHMunanusauma Mmaccuea’.

Bbl MOXeTe co3gaTb HOBLIN 9K3eMnndap Tuna Matrix, nepegas
KONn4ecTBO pAaOB U CTONOL OB B €ro MHUUmnanmn3aTop:

var matrix = Matrix(rows: 2, columns: 2)

OTOT npMMep co3aaeT HOBbIN 3K3EMNIIAP Matrix, KOTOPbIA UMEET
BCero Aea psga v gsa crtondua. Maccus grid ans

3K3eMnnsapa Mat rix pakTu4eckn ynpoLleHHbIN BapuaHT Bepcum
MaTpuLbl, KOTOPbIN YNTAETCH C NEBOM BEPXHEN YacTu B NpaByo
HWXHIOK YacTb:

orid = (0.0, 0.0, 0.0, 0.0]

3HayeHns B MmaTpuLe MoryT ObiTb YCTaHOBMNEHbI Yepes nepeaady
3HaYeHUNn psaa U ctondua B MHAEKCe, pasaerieHHbIX Mexay
cobon 3anaTomn:
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matrix [0, 1] =
matrix[l, 0] =

w =
N U1

OTu OoBa BbIpaXeHUs B CETTEpE MHOEKCA YyCTaHaBNMBaoT
3HaYeHnd 1.5 gns BepxHen npaBon No3nuunm (rae row PaBeH o,

column paBeH 1), 1 3Ha4YeHue 3.2 Anst HUXKHEN NeBon No3numm
(roe row paBeH 1,a column paBeH 0 ):

00 1.5
32 00

leTTep n ceTTep MHAEKCa Matrix 0ba cogepxaT yTBEPKOeHUS
AN NPOBEPKM BanNMOHOCTN 3HAYEHUN row M column. [Ons
NMOMOLLM YTBEPXOEHMUSAM, Matrix UMeeT yaoOHbIi MeTog nog
HasBaHMeMindexIsValidForRow ( :column:), KOTOPbIA
npoBepsieT HanMume 3anpawmnBaeMblX row, column B
cyllecTByloLLEeN MaTpuue:

func indexIsValidForRow(row: Int, column: Int)
-> Bool {

return row >= 0 && row < rows && column >= 0
&& column < columns

}

YTBepxaeHus cpabaTbiBatoT, €CNU Bbl NblITAETECh NOMNYy4YUTb
[OCTYN K MHOEKCY, KOTOPbIN HaxoaMTca 3a npeaenaMy MaTpuubl:

let someValue = matrix([2, 2]
//3TO BHI3BIBAET YTBEpPXIEHME, [NOTOMy dUTO [2, 2]
HaxXOOUTCHA 3a NpelejlaMy MaTPULIEL

299



HacieanoBaHue

Knacc moxeT Hacrnedosamb MeTOAbl, CBOMCTBA U Apyrue
XapaKkTepUCTUMKKM Apyroro knacca. Korga oamH knacc Hacnegyert y
OPYroro knacca, To HacneayLWuin Knacc

Ha3blBaETCs MOOK/IaCcCOM, KIacc y KOTOPOro HacneaywT

- cynepknaccom. HacnepoBaHue - doyHOaMeHTanbHoe
noBeeHne, KOTOpOe OTAENAET Knacchl OT APYrnX TUNoB Swift.

Knaccobl B Swift MOryT BbI3biBaTb UM NonyyYaTb AOCTYnN K
MeToAam, CBOMCTBaM, MHAEKCAM, NpUHaanexaLimm nx
cynepkraccam 1 MoryT NpeaoCTaBnAaTb CBOM COOCTBEHHbIE
nepenncaHHbIe BEPCUMM 3TUX METOA0B, CBOWCTB, MHAEKCOB AN
YCOBEPLUEHCTBOBaHMWSA NN U3MEHEHNSA UX MOBEAEHNS.

Knaccbl Tak xe MoryT gobaenaTb HabnogaTenen CBOACTB K
HacrnefoBaHHbLIM CBOMCTBAM 4151 TOro, YTOOLI ObITh B Kypce,
Koraa npoucxoauMT CMeHa 3Ha4veHust cBocTBa. Habnogatenu
CBOWCTB MOryT ObITb A00OaBneHb! Ans noboro CBONCTBA,
HECMOTPS Ha TO ObINM N OHM N3Ha4YarbHO onpeaeneHsbl kak
XpaHUMble CBOMCTBA WK BblUMCIsIEMbIE.
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OnpepeneHve 6a30BOro
KJIacca

JTto6on knacc, KOTOpbIA HUYEro He HacrnedyeT U3 Apyroro Kracca,
HasblBaeTCcHA 6a308bIM K1aCCOM.

3amemka

Knacchkl B Swift HM4Yero He HacneayT OT YHMBEPCANbHOIO
6a3oBoro kracca. Knaccel, y KOTOpbIXHe yKasaH cynep Kracc
(poanTenbCKuin Knacc), HasblBatoTCA 6a30BbIMU, KOTOPbLIE Bbl
MOXEeTe NCMONb30BaTh AN CTPOUTENLCTBA APYIMX KIIaCCoB.

Mpumep Hwxe onpedensieT knacc Vehicle. OTOT 6a30BbIA Knacc
onpefensieT XpaHMMoe CBOWCTBO currentSpeed, C HAYasnbHbIM
3HaveHveM 0.0 (BblBE4EHHbIM TMN Double). 3Ha4YeHWe CBOWCTBA
currentSpeed UCMOMNb3YETCH BbIMUCIISEMbBIM HepeaakTMpyeMbIM
CBOWCTBOM description TMna String, ANS CO3AaHNSA OMUCAHUS
TpaHCNOPTHOro CpeAcTBa (3k3emMnnsgpa Vehicle).

Tak xe knacc Vehicle onpegensieT Metod makeNoise. O10T
mMeToq dpakTM4eckn HuYero He gernaeT ans 6asoBoro ak3emnnspa
knacca vVehicle, Ho Oy4eT HacTpamBaTbCs CyMepKiaccom
Knacca Vehicle YyTb No3xe:

class Vehicle {
var currentSpeed = 0.0
var description: String {
return "OBmxeTCsa Ha CKOPOCTU
\ (currentSpeed) mmis B yac"
}
func makeNoise () {
//HUYero He nmejaeM, TakK KaK He KaXIBM
TPAHCIIOPT UIYMUT

}
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Bbl co3gaeTe HOBLIN 3K3eMMNAp Knacca Vehicle NPYU NOMOLLN
CMHTaKc1ca UHULMann3aTopa, KOTOPbIN HanucaH Kak TypeName,
3a KOTOPbIM UAYT NYCTble KPYrible CKOOKM:

let someVehicle = Vehicle ()

CosnaB HoBbIN 3k3eMnndAp knacca Vehicle, Bbl MoXxeTe nonyyntb
[OCTyn K ero ceonctey description, Anga BblBoAa Ha 3KpaH
OonncaHus TeKyLen CKOpOCTM TpaHcnopTa:

println ("Tpancnopr: \(someVehicle.description)™)

//TpaucnopT: nBmxerca Ha ckopoctm 0.0 Muib B
yac

Knacc vehicle onpeaensieT 0OblYHblE XapaKkTepUCTUKL Ans
06bI4HOro TPaHCNOPTHOrO cpeacTsa, Ho 0cob0 Mbl NX
Mcnonb3oBaThb HE MoXeM. YTobbl caenaTth Knacc bonee
nosesHbIMU, BaM HY>HO YCOBEPLLEHCTBOBATL €ro A4Sl onmncaHus
Gonee cneumnguUYHbIX BUAOB TpaHcrnopTa.

HaciaeaoBaHHue NOAKJ/JIACCOM

HacnedosaHue saBnaeTCcs akToOM CO34aHMNS HOBOIO Knacca Ha
6a3se cyLlecTByOLLEro Kracca (6a3osoro knacca). MNoaknacc
HacnegyeT XapakTepUCTMKM OT CYLLECTBYIOLLETO Kracca, KOTOPbIN
3aTeM MOXeT ObITb YCOBEPLUEHCTBOBAH. Bbl Tak ke MoxeTe
[00aBUTb HOBbIE XapaKTEePUCTUKM MOAKMNACCY.

[na vHoukauumm Toro, 4ToO NoAKnacc MMeeT cynepkracc, NpocTo
HanuwMTe UMS nogkracca, 3aTemMm M4 cyrnepknacca v pasgenumre
MX JBOETOYNEM:
class SomeSubclass: SomeSuperclass {

// ompernejyieHue TMoIKJlacca IPOBOIMTCH TYT
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MpuBedeHHbIV NpuMep onpegenseT nogknacc Bicycle €
CYNepKrnaccoMm vehicle:

class Bicycle: Vehicle {

var hasBasket = false
}
HoBbIn Knacc Bicycle aBTOMaTU4ECKN cobnpaeT Bce
XapaKTePUCTUKN Vehicle, HANpUMep, Takne CBONCTBaA
KaK currentSpeedU description W METOO makeNoise.

B mononHeHue kK XapakTepuctukam, KOTopblie OH Hacnenyer,
Knacc Bicycle onpegenseT cBOe HOBOE XpaHNMoe

CBOWCTBO hasBasket, CO 3HAYEHMEM MO YMOMYaHUIO false(Tnn
CBOWCTBA BbIBEEH KakK Bool).

Mo ymorn4yaHuio, Nto6or HOBbIN 3K3EMMNIIAP Bicycle, KOTOPbIV Bbl
cos3gaanTe He ByaeT MMeTb KOp3nHy (hasBasket = false). Bbl
MOXeTe YCTaHOBUTb hasBasket Ha 3Ha4YeHue true ans
KOHKPETHOrO 3K3eMnnsipa Bicycle, MOCME TOrO Kak OH CO3a4aH:

let bicycle = Bicycle ()

bicycle.hasBasket = true

Bbl Tak e MoXeTe M3MEHUTb yHacnegoBaHHoOe

CBOUCTBO currentSpeed 3K3eMNrdpa Bicycle U 3arpoOCUTb €ro
CBOWCTBO description:

bicycle.currentSpeed = 15.0
println("Bemnocunen: \ (bicycle.description)")
//Benocunen: mOBmxeTcs Ha ckopocTu 15.0 Mmiae B
yac

Mogknaccel camu MOryT co3gaBaTb nogknaccol. B cnegytouwem
npumMmepe Knacc Bicycle co3gaeT Nnogknace ana AByXMeCcTHOro
Benocuneaa U3BeCTHOro Kak “TaHaem”:
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class Tandem: Bicycle {

var currentNumberOfPassengers = 0
}
Knacc Tandem HacnegyeT Bce CBOMCTBa M MeToda Bicycle,
KOTOpbIN B CBOKD oYepeb HacreayeT BCce CBOMCTBA U MeTOAbI
OT Vehicle. [logknacc Tandem Tak e AobaBnseT HOBble
XpaHuMble CBOWCTBO currentNumberOfPassengers, KOTOPOE MO
yMON4YaHu1o paBHo 0.

Ecnu Bbl co3pgagnTe 3K3eMnnsip Tandem, TO Bbl MOXeTe paboTaTtb
¢ Nobom N3 ero HOBbIX U HacrnegoBaHHbIX CBOWCTB U 3anpoc
CBOWUCTBA TOJIbKO AN YTEHUA description OH HAcnegyetT OT
Vehicle:

let tandem = Tandem/()

tandem.hasBasket = true
tandem.currentNumberOfPassengers = 2
tandem.currentSpeed = 22.0

println("Taumem: \(tandem.description)™)

// Taumem: mOBMXeTCd Ha CkopocTu 22.0 ML B
yac
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IlepeonpenejieHue

Moaknaccbl MOryT NPOBOAUTL CBOU COBCTBEHHbIE peann3aLum
MEeTO/0B 3K3eMMnsipa, METOA0B Knacca, CBOMCTB 3K3eMMspa,
CBOWCTB Knacca Unv nHaekca, KoTopblil B MPOTUBHOM crydae
OyaeT HacnefoBaTh OT cynepkriacca. ATo U3BECTHO

Kak nepeonpedeneHue.

[na nepeonpeaeneHnsa xapakTepuUcTUK, KOTOpble BCe paBHO
OyayT yHacrnenoBaHbl, Bbl NPUMUCHIBAETE K NePENnUCcLIBaEMOMY
onpeaeneHunio KNYeBoe CroBo override.[lenas Tak, Bbl
rnokasblBaeTe CBOe HaMepeHWe NPoBeCTU NepeonpeaeneHne, u
4TO OHO OyaeT caenaHo He no owmnbke. MNepenunceiBaHue No
CNy4yaiHOCTM MOXeET BbI3BaThb HenpeaBuaeHHOe NoBeaeHne, 1
noboe nepeonpeaeneHne 6es knoyesoro crioea override, bynet
cuYMTaTbCA OWMBKOM NP KOMNUAAL UK Koaa.

KntoueBoe CnoBo override Tak e NOACKa3biBaeT KOMNUMIATOPY
Swift npoBepuTb, YTO Bbl NEpeonpeaensieTe cyrnepkrnacc knacca
(wnv ognH 13 ero NnapameTpoB), KOTOPbIA COAEPXKUT TO
onpegeneHue, KOTOpoe Bbl XOTUTE NepeonpeaenuTb. 3ta
npoBepka NpoBepsieT, YTO BaLLEe NepeonpeaeneHme
onpeaeneHns KOpPeKTHO.

[ocTyn K MeToAaM, CBOMCTBaM, MHAEKCaM cyne pKnacca

Korga Bbl NnpoBOAMTE NepeonpeneneHne MetToaa, CBOMCTBA,
WHOekKca onga nogknacca, uHorga 6eiBaeT Nones3Ho NCnonb30BaTh
CYLLECTBYHOLLYIO peanu3aLnio cynepknacca kak 4YacTb Ballero
nepeonpegenexus. ins npumepa, Bol MOXeTe
yCOBEpLUEHCTBOBATh NOBeAEHME CYLLECTBYIOLLEN peanusaumm
NN COXPaHUTb N3MEHEHHOE 3HAYEHNE B CyLLECTBYOLLEN
yHacneaoBaHHOW NePeEMEHHOMN.
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Tam, rae 310 YMECTHO, Bbl MOXETE MOosy4nTb AOCTYN K MeToay,
CBOWCTBY, MHOEKCY BEPCUM Cynepknacca, ecnu bygeTe
ncnonb30BaTh NPpednKe super:

I'Iepeonpe/J,eneHHbM MeTo[ someMethod MOXeT BbI3BaTb BEPCULIO
cynepkrnacca Mmetoaa someMethod,

Hanucas super .someMethod () BHYTPU nepeonpeneneHund
peanusauuu meToga.

MepeonpenenéHHoe CBOMCTBO someProperty MOXET MONYYNTb
OO0CTYyN K CBONCTBY BEpPCUMU

cynepkrnacca somePropertyKaK super.someProperty BHYTPU
nepeonpeneneHns peanvsawumm rettepa unm cetrepa.
I'Iepeonpep,eneHHblVl MHOEKC ANnA someIndex MOXET MONY4YUTb
OOCTYyN K BepCun Cynepknacca Toro xxe nHaexkca

KaK super [someIndex] U3HYTPU NepeonpeaeneHnda peanm3aymnm
nHaekca.

MNMepeonpenoeneHne metonoB

Bbl MOXeTe nepeonpenenvTb YHacneaoBaHHbIN MeTos,
3K3eMnrisipa UM knacca, 4tobbl obecneunTb MHAMBUAYaNbHYHO
UNn anbTepHaTMBHYO BEPCUIO peannsaLumn MeToda B nogkracce.

Crnegyowmn npumep onpegenseT HOBbIN

nojknacc Train Knacca vehicle, KOTOPbIA Nepeonpeaensaet
MeToA makeNoise, KOTOPbIN Train HACNeOyeT OT Vehicle:
class Train: Vehicle {

override func makeNoise () {
println ("Uy-uy")
}
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Ecnun Bbl cosgaeTe HOBbIN IK3eMMnnsAp Krnacca Train U BbI3OBUTE
€ro Metofg makeNoise, Bbl yBUOAUTE, YTO BEPCUA METOOA
nogkrnacca Train Bbl3blIBAETCHA BOT Tak:

let train = Train()
train.makeNoise ()
//BEBOOUT "Uy-uy"

MNepeonpeneneHune cCBOWUCTB

Bbl MoXeTe nepeonpenennTb yHacnenoBaHHbIe CBOMCTBA Kracca
UNK 3K3eMNnspa Ans ycTaHoBKM Ballero co6CTBEHHOIO reTTepa u
ceTTepa Ansi 3TOro CBOMCTBa, unn gobaentb Habnogatens
CBOWCTBa Ang HabnoaeHus 3a nepeonpegensdemMbiM CBOMCTBOM,
Korga MeHsieTcsl nexallee B OCHOBe 3Ha4YeHne CBOMCTBaA.

MepeonpeneneHusa reTTepoB N CeTTePOB CBOUCTBA

Bbl MOXeTe npeaycMoTpeTb NONb30BaTENLCKUIA FreTTep (M CeTTep,
€CInN ecTb B 3TOM HEODOXOAMMOCTb ) AN1s nepeonpeaenenus
no6oro yHacnegoBaHHOrO CBOMCTBA, HE CMOTPSI Ha TO Kak
CBOWCTBO OblNo onpeneneHo B CaMOM UCTOYHUKE, Kak XxpaHUMOoe
CBOWCTBO N Kak Bbluncnsemoe. Mogknacc He 3Ha4YUT XpaHnmMoe
n3HayanbHO yHacnegoBaHHOE CBOMCTBO UK BbIYMCIISIEMOE, BCE
YTO OH 3HaeT, TaK 3TO MMSA CBOMCTBA U ero Tun. Bbl Bceraa
OOJMKHbI KOHCTATUPOBATL M UMSI M TUM CBONCTBA, KOTOPOE Bbl
nepeonpegensieTe, Ans TOro YToObl KOMNUIIATOP MOT NPOBEPUTL
COOTBETCTBUE M Hann4ne nepeonpenensiemMoro CBoNCcTea y
cynepkracca.

Bbl MoXeTe NpeacTaBuTb YyHacneaoBaHHOE CBOMCTBO TONMbKO Afs
YTEHUS!, KAk CBOMCTBO, KOTOPOE MOXHO YMTaTb U peaakTUpoBaTh,
nponucbiBas U reTTep 1 ceTTep B BalleM nepeonpenensiemom

cBoncTBe nogknacca. OgHako Bbl HE MOXeTe caenaTb HaoboporT,
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TO €CTb peJaKkTupyemo-4nTaemoe CBOMCTBO caenaTb CBONCTBOM
TONbKO NS YTEHUS.

3ameTKa

Ecnu Bbl NnpegocTaBnsieTe CETTEP Kak YacTb NepeonpeneneHms
CBOWCTBA, TO Bbl JOMMKHbI NPEOCTaBUTb U reTTep Ans 3Toro
nepeonpenenenus. Ecnu Bbl HE XOTUTE U3MEHATL 3HAYEHNE
Hacneagyemoro CBOMCTBa BHYTPU nepeonpenendemMmoro retrtepa,
TO Bbl MOXeTe MpOCTO NepefaTtb Yepes HacrneayemMmoe 3Ha4yeHue,
BO3BpaLWlaa super.someProperty OT rettepa, roe

someProperty- MUMS NapamMeTpa, KOTOPbIN Bbl MepeonpeaenserTe.
Cnegyowmn npumep onpegensieT Knacc Car, KOTOPbIN SiBNsieTcA
nopgknaccom vehicle. Knacc Car npenocrtaesnAeT HoBoe
XpaHUMoe CBONCTBO gear, UMEKOLLEE 3HAYEHME NO yMOJT4aHUIO
paBHoe 1. Knacc car Tak ke nepeonpegensiet

CBOWNCTBO description, KOTOPOE OH YHacrnegosasn oT Vehicle,
ana npenocrtaBrieHnA cobCTBEHHOrO ONMcaHus, KOTOpoe
BKMoYaeT B cebs Tekylllyto nepegayy:

class Car: Vehicle {

var gear =1
override var description: String {
return super.description + "Ha nepenmaue
\ (gear)"
}

lMNepeonpeneneHune ceonctea description HauMHaeTcs

C super.description, KOTOPbIA BO3BpaLlaeT

CBOWNCTBO descriptionkKnacca vehicle. Bepcusa

Knacca car cBomnctsa description gob6aBnaeT 4ONONHUTENbHbIN
TEKCT B KOHeL, ONMcaHns TEKYLLIEro CBOMCTBA description.

Ecnu Bbl co3gaanTe 3K3eMNnsp Knacca Car W 3agaguMte CBOMCTBA
gear, currentSpeed, TO Bbl YBUOAUTE YTO €T0
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CBOWCTBO description BO3BpaLLaeT HOBOE ONUcaHne
Knacca Car:

let car = Car()

car.currentSpeed = 25.0

car.gear = 3

println("MammHa: \(car.description)™)

// Mammua: mBmxeTca Ha ckopocTu 25.0 mmib B
yac Ha 3 repemnaue

MNepeonpepgeneHne Habniwparenen cBOUCTBa

Bbl MOXeTe ncnonb3oBaTtb NepeonpeneneHme cBonNCTea ans
nobaBneHuns HabnogaTenemn kK yHacnegoBaHHOMY CBOMCTBY. OTO
NO3BOSISIET BaM NoNyvaTb yBEAOMIIEHNS 00 UBMEHEHUMN 3HAYEHUS
yHacnegoBaHHOMO CBOMCTBA, HE CMOTPS Ha TO KaK M3HavanbHO
3TO CBOWCTBO ObINo peanunaoaHo. [ina 6onben nHgopmMmaumm o
HabnogaTenax cBOUCTB YMTanTe B rnase “Habnogatenu
CBOWCTB”.

3ameTKa

Bbl He MoXkeTe nobaBuUTb HabnMAaTenem CBoMNCTBa Ha
yHacrneaoBaHHOE KOHCTaHTHOE CBOMCTBO UMK Ha
yHacrneaoBaHHbIE BblMMCSIEMbIE CBOMCTBA TOJIbKO Afs YUTEHUS.
3HayeHne 3TUX CBONCTB HE MOXET MEHATbLCS, TAK YTO HET
HMKAKOro CMbICIa BNUCbIBaTb willSet, didSet Kak YacTb UX
peanusayuu.

Takxe obpaTuTe BHUMaHME, YTO Bbl HE MOXeTe obecneunTb
OAHO 1 TO e CBONCTBO M nepeonpeaensemMbiMy Habnogatensmm
CBOWCTBa, NepeonpenensemMbiM U CEeTTEPOM CBOMCTBa. Ecnu Bbl
XOTUTE HabnogaThb 3a U3BMEHEeHUAMW 3Ha4YeHUs! CBOMCTBA, U Bbl
rOTOBbI MPEAOCTaBUThL NOJIb30BATENBLCKUA CETTEP A STOro
CBOWICTBA, TO Bbl MOXETe NPOCTO HabnoaaTh 3a UBMEHEHUEM
Kakoro-nmbo 3Ha4eHus U3 ceTtepa.
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B crneaytowem npumepe onpegenum HoBbIN
Knacc AutomaticCar, KOTOPbIN SIBMSAETCSA NOAKNACCOM Car.

Knacc AutomaticCar NpeacTaBnseT MallnHy C aBTOMaTMYeCKOn
KOpoOKol nepedad, koTopasi aBTOMaTUYeCKN nepeknovaeT
nepegayun B 3aBUCMMOCTU OT TEKYLLEN CKOPOCTMU:

class AutomaticCar: Car {
override var currentSpeed: Double {
didSet {
gear = Int(currentSpeed / 10.0) + 1

Korga Obl Bbl HE MOCTaBUIIM CBOMCTBO currentSpeed 3K3EMMNspa
Knacca AutomaticCar, HabnwaaTenb didSet CBOMCTBA
yCTaHaBnMBaeT CBOMCTBO 3K3eMnngapa gear B noaxogsliee
3HaYeHue nepegaym B 3aBUCMMOCTU OT CKOpOCTU. Ecnm BbiTb
TOYHbIM, TO HabngaTenb CBONCTBA BblOMpaeT nepegady kak
3Ha4yeHue paBHOe currentSpeed MNogeneHHada Ha 10 N
OKpYrfeHHas BHU3 1 BbIOUpaeM bnmxaniuee L enoe 4icro

+ 1. Ecnun ckopocTb paBHO 10 .0, TO Nepedaya paBHa 1, ecnm
CKOPOCTb 35.0, TO Nnepegava 4:

let automatic = AutomaticCar ()
automatic.currentSpeed = 35.0
println("MamHa C aBTOMAaTOM:

\ (automatic.description) ")

//BHBOIMT: MamyHa C aBTOMATOM IOBWKETCHS Ha
ckopocTu 35.0 mMmiyb B uyac Ha 4 nepenaue
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IlpeaorBpaiieHue
epeonpeaejaeHUN

Bbl MOXeTe npeaoTBpaTUTL NepeonpeneneHne meToaa,
CBOWCTBaA U MHOeKca, 0003HaA4YUT ero KakkoHeyHbIlt. CoenaTb
3TO MOXHO HanmcaB KIFYEBOE CITOBO final NeEpeq KNio4YeBbIM

CNoBOM MeTofa, CBONCTBA UNM uHAekca (final var, final
func, final class func,M final subscript).

Jio6as nonblTka NnepenucaTb KOHEYHbIA METOZ, CBOMCTBO Wi
WHAEKC B Noaknacce NpuBegeT K ownbke komnunsiumun. MeToabl,
CBOWCTBA U MHAEKCHI, KOTOpble Bbl Jo6aBnsieTe B krnacc B
pacLUMPEHUN TaK )Xe MOTYT ObITb OTMEYEHbI Kak KOHEYHbIE BHYTPY
onpeaeneHns pacluMpeHus.

Bbl MOXeTe 0OTMEeTUTb Lenbii KNacc Kak KOHEeYHbIN U
durHanbHbIA, HANUCaB CIOBO final Nepea KN4YeBbIM CIOBOM

class (final class).Jllob6as nonbITka M3MEHUTDL KINAcC TaK e
npusegeT K owmMbKe KOMNUNALUN.
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NHunuaamnsanud

MHuyuanu3ayus - noAroToBUTENbHbIA MPOLECC 9K3eMnnsipa
Krnacca, CTPYKTypbl UM NepedncneHmns ans gansHenwero
NCNonb30BaHUA. ATOT NPOLECC BKMOYaeT B cebs yCTaHOBKY
HayanbHbIX 3HAYEHWIN NS KaXO40ro XpaHMMOro CBOMCTBA TOr0
aK3emnnsipa u npoBeaeHune fnobbiXx HACTPOEK UMK
WHULManu3awmmn, KoTopble HyXHbl 10 TOTO, Kak 3k3emnnsap byaet
MCMonb30BaThCS.

Bbl peanuayeTe aTy MHMUManu3auuio,

onpepensas uHuyuanu3amopsl, KOTOPbIE CXOXW CO
crneumnanbHbIMU MeTOAaMU, KOTOPbIE BbI3bIBAKOTCA A8 CO34aHUSA
aK3emnnspa onpeaeneHHoro Tuna. B otnuuum ot
nHuymnanmnsatopos B Objective-C, nHmumnanuaatopsl B Swift He
BO3BpaLLAlOT 3Ha4YeHMsa. OCHOBHAsA POfb MHULLMANM3aTopos -
y6eanTbCcsa B TOM, YTO HOBbIM 9K3EMNIIAP TUMa NpaBUbHO
WHULManNn3nMpoBaH [0 TOro, kak OyaeT Ncnonb30BaH B NepBbIi
pas.

OK3eMNIsApbl KNaccoBbIX TUMOB Tak e MoryT

peann3oBbiBaTb 0euHuUyuanu3amopsl, KOTopble NPOBOAAT Nobyo
UYNCTKY NPSIMO Nepea TeM, Kak ak3eMnnap Krnacca oyaet
ocsoboxaeH. [Jna 6onee nogpobHon nHdopmauumn YiTanTe
“OevHnumnanunsauus”.
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YcTaHoBKaA HaJ1adyaJIbHBIX
3HAYEHUM AJid XPaHUMBIX
CBOVICT

Knaccbl U CTpYKTYpbl AOSIKHbI YCTaHaBNMBaThL HavanbHble
3Ha4eHus y Bcex XpaHMMbIX CBOWCTB BO BPEMS CO34aHUs Knacca
UIn CTPYKTYPbl. XpaHUMble CBOMCTBA HE MOTYT ObITb OCTaBMEHbI
B HeonpeaenéHHOM COCTOSIHUMN.

Bbl MOXeTe ycTaHOBUTb HayanbHOE 3HaYeHne CBONCTBA BHYTPY
MHMUManu3aTopa Unm NpucBOUTb EMY 3HAYEHUE MO YMOTTYaHUIo,
KaK YacTb onpeaeneHnst CBoMcTea. AT MOMEHTbI ByayT onuncaHbl
nogpobHee B creaytoLLMX CEKLUSX.

3ameTKa

Korga Bbl npucBanBaeTe 3Ha4YEeHUE N0 Y MOHYAHUIO XPaHUMOMY
CBOWCTBY U yCTaHaBNMBaeTE UCXOQHOE 3HAYEHUNE B
WMHULManM3aTope, TO 3Ha4YeHNe ycTaHaBNMBaeTCsl HanpsiMyto, b6e3
Bbl30Ba HabnogaTenemn.

UHnumanunsaropbl

MHnumnanuaaTopsbl BbI3bIBAOTCA ANsi CO34aHMsi HOBOTO
3K3emnnsapa KoOHKpeTHoro Tuna. B camon npocton ceoen hopme

WMHULManmM3aTop paboTaeT kak MeTon aksemnnsipa 6es
napaMeTpOB, HaMMCaHHbIM C MOMOLLBIO KIOYEBOIo CMOBA init:

init () {
// VHULMAM3aUMg IPOBOOUTCI TYT
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Mpymep Huxe onpefenseT HOBYH CTPYKTYPY Fahrenheit ANA
XpaHeHns Temnepartyp, NpeacTaBneHHbIX B PapeHrentax.
CTpyKkTypa Fahrenheit MeeT O4HO

CBOWCTBO, temperature TUNA Double!

struct Fahrenheit {
var temperature: Double
init () |
temperature = 32.0

}

var £ = Fahrenheit ()

println("3HaueHre TeMIepaTypH I10 YMOJIUaHUO

\ (f.temperature) mo dapenrenTy")

// BuBemeT "3HaueHME TEeMIIEPATYPHl 10 YMOJIUAHN/IO
32.0 no dapeHrTeuTy"

CTpykTypa onpegenseT oavH MHULManmaaTop, init, 6e3

napamMeTpoB, KOTOPbIV MHULMaNU3NPYET XpPaHUMYIO TeMMepaTypy
paBHyto 32.0(TemMnepaTtypa 3amep3aHusi Boabl o PapeHrenTy).

3HayeHUs1 CBOMCTB MO YMOJSTYaHUIO

Bbl MOXeTe yCTaHOBUTb UCXOAHOE 3Ha4YeHe CBOMCTBa B
MHULIMAnM3aTope, Kak nokasaHo Bblille. AnbTepHaTUBHO Bbl
MOXETe yKas3aTb 3HauYeHue CBOMCTBA MO YMOMYaHWIO, Kak YacTb
onpeneneHunsi CBONCTBa. Bbl ykasbiBaeTe 3Ha4eHe CBOMCTBA Mo
YyMOMUYaHUIo, Hanucas UCXOAHOEe 3HaYeHne CBOMCTBA, Koraa OHO
onpeneneHo.

3ameTKa

Ecnun cBOMCTBO Kaxabi pa3 6epeT 0AHO U TO Ke UCXOo4HOoe
3Ha4YeHue, TO NyYlle yKkas3aTb 3TO 3HAaYEHME, B KAYeCcTBe
3HaYEeHUS MO YMOSTYaHMIO, YeM KaxKabl pa3 yCcTaHaBnMBaTh €ro B
NHuLmanmsatope. KOHeYHbIN pe3ynbTaT Takom Xe, HO 3HaYeHne
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Mo YMOYaHWUIO CBA3LIBAET MHMLIMANM3aL, M0 CBOMCTBA Brmke K
cBoeMy 00bABNEHMI0. Tak genatoT, YTobbl OCTaBUTb
WMHULManmM3aTopbl B 6onee YicTom u kpaTkon dopme, 1 3TO
NMo3BOJSIAET BaM BbIBECTU TUM CBOMCTBA U3 €ro 3Ha4YeHus no
YMOJT4YaHM1I0. 3Ha4YeHUs NO yMOMYaHUIO Tak ke AatoT Bam bonbLue
NPENMYLLECTB AN UCNOSb30BaHNSA MHMLIMANM3aTOPOB MO
YMOJTYaHMIO UN HacneaoBaHUs MHUL ManM3aTopa, YTo OnnMcaHo
nogpobHee ganee B 3TOM rnaee.

Bbl MOXeTe HanmcaTb CTPYKTYpY Fahrenheit BGoOnee NpocToi

dopme, ykasaB 3Ha4YeHME NO yMONYaHMIO Ans
CBOWCTBA temperature, BMECTE ero 00bsBNeHNs:

struct Fahrenheit ({
var temperature = 32.0

Hactponka nHuuuanusauymm

Bbl MmoxeTe HaCTpPOUTb Npouecc nHnumnann3aunmn BXogHbIMU
napameTpamMmun n onumnoHarnbHbIM TUNOM CBOWCTBa Unn
N3MeHeHNeM KOHCTaHTHbIX CBOUCTB BO BpeMA nHnymnanmnsaunn,
4YTo 6y,u,eT onncaHo ganee.

MapameTpbl MHMUManNusauum

Bbl MOXeTe nokasaTtb napamMeTpbl MHUUMann3aunm Kak HaCTtb
onpegeneHnd nHnumnanm3artopa, and onpengeneHna Tunos n UMeH
3Ha4YeHun, KOTOpble HacTpanearoT nNpouecc MHMUmnanmnsaunn.
I'Iapamepr| MHUUnann3ayunm nMerT Te Xe BOSMOXHOCTU
CUHTAKCUC KaK 1 napamMeTpbl (*)yHKLl,I/IM nnm metoaa.

Creayowmin npumep onpeaenseT CTPYKTYpy Celsius, KOTopas
XpaHUT TemnepaTypy B Lienbcusix.
CTpykTypa Celsius peanuayeT [iBa Nosb30BaTerlbCKNX
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MHUUmnann3atTopa init (fromFahrenheit:) Minit (fromKelvin:
) , KOTOPbIE NUHNULNANN3NPYIOT HOBBIN 3K3EMMNNAP CTPYKTYP bl CO
3HaYeHWeM Opyro TemnepaTypHOM LWKasbl:

struct Celsius {
var temperatureInCelsius: Double
init (fromFahrenheiht fahrenheit: Double) {
temperatureInCelsius = (fahrenheit - 32.0)
/ 1.8
}
init (fromKelvin kelvin: Double) {
temperatureInCelsius = kelvin - 273.15
}
}
let boilingPointOfWater =
Celsius(fromFahrenheiht: 212.0)
//boilingPointOfWater. temperatureInCelsius
pasuo 100.0
let freezingPointOfWater = Celsius (fromKelvin:
273.15)
//freezingPointOfWater.temperatureInCelsius
pasHo 0.0

MNepBbI MHMLMaANM3aToOp UMeEeT OaUH NapaMeTp C BHELLHEM
MMEHEM fromFahrinheit U C NNOKaJIbHbIM UMEHEM fahrenhei t.
BTopo uHMumannsatop MMeeT OAMH NapameTp C BHELLHEM
MMEHEM fromKelvin U JIOKANbHbIM UMEHEM kelvin. Oba
NHULManM3aTopa KOHBEPTUPYIOT UX eAUHCTBEHHbIA apryMeHT B
3HauyeHwue no Llenbcuio n coxpaHsoT 3TO 3HaYeHME B

CBOWCTBO temperatureInCelsius.
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JNlokanbHble U BHEWWHME UMeHa napamMmeTpoB

Kak n B cnyyae ¢ napameTtpamu oyHKLUA UM MeTOO0B,
napameTpbl MHALWanM3aunm MoryT UMeTb NIoKanbHble UMeHa ans
NCMonb30BaHUSA BHYTPU TeNa nHMumann3aTopa u BHeLH1e s
NCnonb30BaHUA Npw BbI30BE MHULMAnNn3aTopa.

OaHako UHULMann3aTopbl HE UMEKT CBOEIo MMEHN A0 KPYribIX
CKODOOK, Kak 3TO MMEIT MeTOoAbl UNK PYHKL UK. [To3TOMY MMEHa U
TUMbl NapaMeTPOB MHULLMaNM3aTopa UrpatoT BaXHYH porb B
onpeneneHnm Toro, Kakon MHULManu3aTop 1 rae MoxeT ObITb
ncrnonb3oBaH. N3-3a aToro Swift npegocTtaensieT aBTomaTnyeckme
BHELLHME MeHa ANs Ka)aoro napaMmeTpa, eCrv Bbl, KOHEYHO, He
yKaXuTe CBoe BHellHee UMsl. BHellHee nvsi, koTopoe gaeTcs no
YMOJ4YaHU1I0, TAKOe e, YTO U NIoKanbHoe, kak ecrnin Obl Bbl
Hanucanu peleTouky Nepea nHuynanvsaumnen napameTpa.

Cnepytowyin npuMep onpeaensieT CTPYKTypy Color C TPEMS
MOCTOSIHHLIMW CBOWCTBaMU red, green,blue. OTU CBONCTBA
MMEIT 3HAa4YeHUs OT 0.0 40 1.0, AN MHAMKAL UM KoNnyecTBa
COOTBETCTBYIOLLErO LyBETA.

Color UMeeT nHnymanmsaTtop c Tpemsa

napameTpamMu red, green, blue TUNA Double(KOMI’lOHeHTbI LuBeTa
KpacHOro, 3efeHOoro, cMHero). Tak xe Color MMeeT BTOPON
MHULMannM3aTop ¢ OgHUM NapaMeTpoM white, KOTOprI7I HYXeH
aona npegocrtasneHnAa 3HaveHna and BcexX Tpex KOMNOHEHTOB
uBeTa.
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struct Color {
let red, green, blue: Double
init (red: Double, green: Double, blue:
Double) {
self.red = red
self.green = green
self.blue = blue
}
init (white: Double) {
red = white
green = white
blue = white

O6a vHuumnanmsaTopa MoryT 6bITb UCMOMb30BaHbI ANS CO34aHNS
HOBOIO 3K3eMNnsApa Color, Nepeaas 3HaYEHUSA B KaXKabIN

napamMmeTp vHULKnanusaTopa:

let magenta = Color(red: 1.0, green: 0.0,
blue: 1.0)
let halfGray = Color (white: 0.5)

O6paTVITe BHMMaHMe, YTO HEBO3MOXXHO BbI3BAaTb MHUL MANnN3aTop
6€e3 Ucnonb3oBaHWs BHELLHUX UMeH. BHelHne nmeHa
0653aTenbHO AOMKHbI ObITb MCNOMb30BaHbLI B nHuumnannsaTtope,
€Clnn OHM onpegeneHbl, ecnv NponycTuUTb KX, TO BbICKOYNUT
owwmbka KoMNuNsaUuu:

let veryGreen = Color (0.0, 1.0, 0.0)
//3TOT KOI BHBOBET OWMOKY KOMIMJIALMM, TaK Kak
30eCb HeT BHEIHMX VIMEH
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ﬂapameprl UHUUnanunsaTtopa 0e3 BHELWHUX MMeH

Ecnu Bbl He XOTUTe UCMNONb30BaTh BHELLHWE UMeHa ans
napamMeTpoB MHWLManNU3aLum, HanuwnTe noayepkusanHve ()
BMECTO SIBHOTO YKa3aHWs BHELUHErO UMEHM AN 3TOro
napameTpa, YToGbl NepeonpeaenuTsL NoBeAeHNE N0 YMONYaHMIo.

BoT pacwmpeHHbI BapuaHT onsl Celsius, KOTOPbIA Mbl
paccMmaTpuBanu paHee, ¢ 4ONOSTHUTENbHbLIM NHULMANM3aTopoM,
Ansi CO34aHMs HOBOIO 3K3eMnisipa Celsius C TUNMOM 3HAYEHUS
TemnepaTypbl Double TOMLKO yXe Mo wkane Llenscus:

struct Celsius {
var temperaturelInCelsius: Double
init (fromFahrenheiht fahrenheit: Double) {
temperatureInCelsius = (fahrenheit - 32.0)
/ 1.8
}

init (fromKelvin kelvin: Double) {

temperatureInCelsius = kelvin - 273.15
}
init (  celsius: Double) {
temperatureInCelsius = celsius

}

let bodyTemperature = Celsius (37.0)
//bodyTemperature.temperatureInCelsius paBHa
37.0

MHnymnanusatop Bbi3blBaeT Celsius (37.0),4TO MOHATHO U 6e3

BHELUHEro MMeHu napameTpa. MoaTomy LenecoobpasHo
HanucaTb init ( celsius: Double), NS TOrO, YTOOLI

npeanocrtaBnUTb 0e3bIMsIHHOE 3Ha4YeHe Tuna Double.
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OnuuoHanbHble TUNbI CBOUCTB

Ecnu Baw nonb3oBaTenbCKUN TUM UMEET CBOMCTBO, KOTOPOE
NOTNYEeCKN MMEeET “OTCYTCTBMUE 3HAYEHUNS”, BOBMOXHO MOTOMY, YTO
€ro 3Ha4YeHme He MOXET ObITb YCTAHOBMNEHO BO BpEMS
WMHULManM3aumum Unm noTomMy, 4To emy paspeLuaeTcs UMeTb
“OTCyTCTBME 3HaYeHUs” B KAKON-NMOO TOYKE KO4a, TO Takoe
CBOWCTBO HY)XHO 0OBABUTL C OnMyuoHaIbHbIM Tunom. CBOMCTBA
OMLMOHaNbLHOro TMNa aBToMaTUYeCKN MHULNANM3NPYTCH CO
3HayeHWeM nil, yKkasblBas Ha TO, YTO 3HAYEHNE CTPEMUTCH UMETb
3HaYeHue “noka YTo OTCYTCTBME 3HaAYEeHNE” Ha aTane

MHUL Manmsawuun.

Cnepnyowmii kog onpeaenseT Knacc SurveyQuestion C
OnuUMOHaNbHBLIM TUMOM St ring CBOMCTBA response:

class SurveyQuestion {
var text: String
var response: String?
init (text: String) {
self.text = text
}

func ask() {
println (text)

}

let cheeseQuestion = SurveyQuestion (text:
"HpaBuTCca Jau BaM CepP?")
cheeseQuestion.ask()

//BrBOIMT "HpaBuTCA Jiu Bam Cep?"
cheeseQuestion.response = "Jla, g J0bJ0 CHP"
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OTBeT Ha BOMPOC HE MOXET ObITb U3BECTEH 00 TOro, Kak Mbl
nony4ynnn Ha Hero oTBeT, Tak4To CBOVICTBOresponse OOJTKHO

ObITb TMNA String? (ONUUOHATbBHLIA String). EMy
aBTOMaTMYeCKN NPUCBaNBAETCS 3HAYEHME nil NpK
MHULManNM3aunm surveyQuestion, 3Havallee, YTo “3HayeHuUs
noka HeT”.

M3meHeHMe KOHCTaAHTHbIX CBOWCTB BO BpeMsi
MHULManusauum

Bbl MOXeTe U3MEHATb 3HaYeHUSA NOCTOSIHHBIX(KOr4a CBONCTBO
KOHCTaHTa) CBOMCTB B Nt060M TOUKe BaLlero npoiecca
MHULManmsauuu.

3ameTKa

B ak3emnnsipax kracca nocTosiHHOE CBOMCTBO MOXET ObITb
N3MEHEHO TOMbKO BO BPEMS MHULIMANM3aL, M1 Krnacca, B KOTOPOM
OHO npeacTaBneHo. OHO He MOXeT ObiTb N3MEHEHO NOAKIACCOM.
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Bbl MOXeTe nepecMoTpeTb NPUMEP SurveyQuestion U
NCNonb30BaTb BMECTO NEPEMEHHOrO CBOMCTBatext NOCTOAHHOE
CBOWCTBO text, AN UHOUKALLMK TOro, YTO 3TO CBOWCTBO HE
MeHSAEeTCH Mocre co3aaHns SurveyQuest ion. [axe ecnu
CBOWCTBO SIBMSIETCHA MOCTOSAHHBIM, OHO BCE €Lle MOXET ObITb
YCTaHOBMEHO B MHMLManu3aTope Knacca:

class SurveyQuestion {

let text: String
var response: String?
init (text: String) {
self.text = text
}
func ask () {
println (text)

}

let beetsQuestion = SurveyQuestion (text: "Uro
HacueT CBEeKJEI?")

beetsQuestion.ask()

//BEBOIMT "UTO HacueT CBEKJIH?"
beetsQuestion.response = " OO CBEKIYy, HO
He B cbpoM Bume!"
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JdedoaTHbIE
MHULMATIA3ATOPI

Swift npegocTaensaeT 0eghonnmHbIl UHUYUanu3amop ons nooon
CTPYKTYpbI Unn 6a30BOro Knacca, KoTopbIi UMeEeT 3Ha4YeHKne no
yMOJ4aHuto and Bcex ero CBOWCTB U HE UMEET HU OAHOoro
nHnymnanmsatopa. dedonTHbI MHMLManM3aTop NPoCTo co3naeT
HOBBIN 3K3EMMNAP CO BCEMM €M0 CBOMCTBAMU C yXKe
NPUCBOEHHbLIMMW 3HAYEHUSMM MO YMOJTHAHUIO.

OTOT NnpumMep onpegensieT Knacc ShoppinglListItem, KOTOPbIA

BKIOYaeT B cebsi UMs1, KONIMYECTBO U COCTOSTHUE CAENKM Ha
npeamMeT U3 NINCTa NOKYNnoK:

class ShoppingListItem {
var name: String?
var quantity = 1
var purchased = false
}
var item = ShoppingListItem()

Tak kak Bce CBOMCTBa Krnacca ShoppingListItem MMEKOT
3Ha4YeHUs NO YMOMYaHMUIO N TaK KaK 3TOT Kracc He umeeT
cynepknacca, To ShoppingListItem aBTOMaTU4YecKkn nonyvaet
peanusauuio 4edonTHOro MHULMann3aTopa, Kotopas cosgaet
HOBbIV 3K3EMMNMSP CO BCEMW CBOMCTBAMM C y>Ke NMPUCBOEHHbLIMU
3Ha4YeHnAMM No ymon4yanmio. (CBOMCTBO hame - CBOMCTBO
ONUUWOHAanNbHOrO TUMa String, 3HAYUT 3HAYEHNE NO YMOYaHUIO
paBHO nil). B npumepe Bbilwe ncnonbayeTtca 4eONTHbIN
MHULManNu3aTop Ans Knacca ShoppinglLi st Item ANA cO30aHNSA
HOBOro ak3emnnspa. CMHTakcuc AedonTHOro nHULmManm3aTopa s
Hawem cny4ae BbIrMAanT Kak shoppingListItem(),4TO
npruceanBaeTCsa NePEMEHHON item.
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Mo4neHHblIe MHULMANN3ATOPbI CTPYKTYPHbIX TUMNOB

CprKTyprIe TUNbl aBTOMaTU4YECKN Nony4aroT MOYr1eHHbIl
uHuyuasnuisamop, ecrnih OHM He onpenendroT cBoero
NnoJib30BaTeENIbCKOro MHMUnann3aTtopa. 310 BEPHO aaxe npu
yCcnoBun, 4YTo XpaHnmMble CBOWMCTBA HEe UMEIOT 3HAYEHU No
YMOJTHaHUIO.

MouneHHbIN MHMLMANM3aTop - COKpPaLLEHHbIN cnocob
MHULManM3mpoBaTb CBOMCTBA YreHa HOBOro 3Kk3emnnsapa
CTPYKTYpbl. Ha4anbHble 3HaYeHns Ana CBOMCTB HOBOTO
3K3emnnspa MoryT OblTb NepeaaHbl B MOYNEHHbIN
MHUUMNanmn3aTop no MMeHu.

Mpymep Hwxe onpeaenseT CTPYKTYPY Size CABYMS
cBOMCTBaMU width, height. Oba cBOMCTBA BbIBEAEHbI
KaK Double M3-3a Ha4asrlbHOro 3Ha4YeHUs1 paBHOro 0. 0.

CTpyKTypa Size aBTOMaTUYECKM
nony4yaeT init (width:height :) NOYNEHHbIA MHALMANU3ATOP,

KOTOprVI Bbl MOXeTe UCNMOoJb30BaTb ANA
MHULMann3aunm size 3Kk3emMmnngdpa.

struct Size {

var width = 0.0, height = 0.0

}
let twoByTwo = Size(width: 2.0, height: 2.0)
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JenerupoBanue
MHULMAJIN3ATOPA AJISA
TUINOB 3HAYEHUU

MHuumnanuaaTopbl MOTyT BbI3bIBaTh APYIVe MHMLMann3aTopbl Ans
MHULManmM3aunum 4actm aksemnnsapa. AToT NpoLEecc HasbiBaeTcs
Kak OeneauposaHue uHuyuanuzamopa. OH no3sonsaeT nsderatb
AyonnpoBaHus koga B pasHbIX MHULManM3aTopax.

MpaBuna Toro, kak paboTaeT 3To AenernpoBaHne
WMHULManu3aTopa 1 anga kakux opm aenermpoBaHus aTo
BO3MOXHO A1 TUMOB 3HAYEHUIN N CChINTOYHbIX TUMOB pasHble.
Tunbl 3HAaYEHUN (CTPYKTYPbI U NEPEYNCIIEHNS) HE NOAAEPKMBAIOT
HacnegoBaHMe, Tak YTo NX NPOLLECC AeNerMpoBaHus
WMHULManmM3aTopa CpaBHUTENBHO NPOCT, MOTOMY YTO OHU TOJbLKO
MOFyT nenernpoeatb ,D,pyromy |/|H|/|L|,|/|an|/|3aTopy TO, YTO
npenocTaensoT camu. Knaccbl, 0AHako, MOryT HacneaoBaTth OT
APYrnx Krnaccos, Kak aTo onvcaHo B “HacnenosaHue”. 310
3HAYUT, YTO Y KIACCOB €CTb AOMNOSIHUTENbHAst OTBETCTBEHHOCTb
3a NPOBEPKY HANN4YMS KOPPEKTHbLIX 3HAYEHWI Y KaXXOoro
XPaHMMOro yHacnegoBaHHOMo cBoncTea kracca. Ob6a3aHHOCTH
onucaHbl B rnaee “HacnegoBaHue U MHULIMaNM3aumns knacca’.

[na TunoB 3Ha4eHwui Bbl ncnonb3dyeTte self.init AN CCbISIKN HA
OCTallbHble MHNLU Nann3aTopbl OAHOIO N TOTO Xe Thna 3Ha4YeHu,
Korga Bbl NULWNTE CBOU MHULLIMANMN3aTOopPbI. Bbl MOxeTe

BbI3blBaTb self.init M3 MHULUANN3ATOPA.

O6paTtute BHUMaHUe, 4TO €Cnu Bbl onpegennte
Norb30BaTenbCKU MHULManNn3aTop Ans TUNoB 3Ha4YeHUN, TO Bbl
GonbLlie He BygeTe MMeTb JocTyna K 4eonTHOMY
NHULManusaTopy (Mnv NOYNeHHOMY MHULMANM3aTopy, €Cnm aTo
CTPYKTypa) Ansa aToro Tuna. Takoe orpaHu4eHue npegoTepallaeT
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CuTyauuto, B KOTOPOM HAaCTPOWKa BaXKHOrO AOMOSNHEHNs B Oonee
CMNOXXHOM UHULManNn3aTope MOXeT ObITb NponyLeHa npu
Crny4aHOM MCMNONb30BaHMM aBTOMATUYECKOro MHUL Manun3aTopa.

3ameTKa

Ecnu Bbl X0TUTE, YTOGLI BaLLl NOSb30BaTENbCKUA TUM 3HAaYEHUS
NMer BOBMOXHOCTb ObITb MHULIMANM3NPOBAHHBIM UK
AeONTHLIM MHULIMANU3aTOPOM, UMW NMOYNIEHHBIM
MHULMann3aTopoM, UK BaLLMM MOSb30BaTE b CKUM
WHMLIManNn3aTopoOM, TO BaM HY>KHO HanmcaTb CBOW
Mosib30BaTENbCKUA UHMLLMANN3aTop Kak pacLUMpeHne, YEM Kak
YacTb peanusaluy Tuna sHa4YeHus:.

Cnegayowmii npumep onpeaensieT Nosfb30BaTeNbCKyHo
CTPYKTYPY Rect AN 0TOOpaXeHUs reoMmeTpuYecKoro
npsamMoyronbHuka. Mpumepy Hy>xHO 06aBUTL ABe
BCrOMoraTenbHble CTPYKTYpPbI Size,Point, Kayaas U3 KOTOPbIX
npeaocTaBnseT 3Ha4YeHNs Mo yMOoN4YaHuio 0. 0 A5 CBOMX
CBOWCTB:

struct Size {

var width = 0.0, height = 0.0
}
struct Point {

var x = 0.0, y = 0.0;

Bbl MOXeTe MHULManu3npoBaTh CTPYKTYpPY Rect TPeMS
cnoco6amu: UCnonb3ys CBOK HYNEBYH MHULMANU3aLno
3HaYeHW CBOMCTB origin U size, NPEAOCTABNSAA ONPeAEneHHY0
TOYKY M pa3Mep, Unv NPeAoCTaBnss TOUKY LLeHTpa 1 pa3mep. 3Tu
ONLu MU UHUL Manu3aumum NpeacTaBneHbl TpeMs
Nonb30BaTeNbCKMMM MHUL MANn3aTopaMu, KOTopble ABMATCS
YacTbto onpeaeneHnst CTPYKTYpbl Rect:
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struct Rect {

var origin = Point ()
var size = Size()
init () {}

init (origin: Point, size: Size) {
self.origin = origin
self.size = size

}

init (center: Point, size: Size) {
let originX = center.x - (size.width / 2)
let originY = center.y - (size.height / 2)
self.init (origin: Point (x: originX, y:

originY), size: size)

}

MepBbIN UHMUMaNM3aTop Rect - init () (PYHKLMOHANBHO TO Xe
camoe, YTO U AeONTHLIN MHMULLMaNM3aTop, KOTOPLIN Obl
nony4dmna cTpykTypa, ecinv bbl He Mena Nosib30BaTeNbCKNX

MHULMann3aTopoB. MiHuuanusaTop nMeeT nycToe Teno,
oToGpaxxeHHoe Napoii NyCTbIX PUIYPHbIX CKOBOK { }, U He

npoBoanT HUKaKomn NMHUYnanm3auunn. Bbi3biBas Takon
MHUUMann3aTop, Mbl BO3BpaLlaeM 3K3eMNnndp Rect, KOTOPbIN
nMeeT MHMUmnanm3npoBaHHbIE

CBOWCTBa origin, size 3HAa4Y€HUAMU Point (x: 0.0, y:

0.0) NSize(width: 0.0, height: 0.0), KOTOPblE N3BECTHbI
n3 onpepeneHnAa CBOWCTB:

let basicRect = Rect ()

//vicxomias mouka Rect (0.0, 0.0) m ero pasmep
(0.0, 0.0)

BTopon nHmumanmsaTtop Rect -

init (origin:size:) (*)yHKLI,VIOHaJ'IbHOTO XXe camMoe 4YTo un

NOYSIEHHbBIA UHMLLMANN3aTop, KOTOPbIA Morna 6bl UMeTb

CTPYKTYypa, ecnu Obl He MMena Nosb30BaTeNbCKNX

MHULMAnM3aTopoB. ATOT MHMLManM3aTop NPOCTOo NpuceaneaeT
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3Ha4deHusd aprMeHTOB origin, size COOTBeTCTByFOLLI,VIM
CBOMCTBaM:

let originRect = Rect (origin: Point(x: 2.0, y:
2.0), size: Size(width: 5.0, height: 5.0))
//ucxomnas Touka Rect (2.0, 2.0) m ero pasmep
(5.0, 5.0)

TpeTun MHULManNn3aTop Rect - init (center:size:) HEMHOIO
oonee crno)Hbln. OH Ha4YMHAETCs C BblYUCHEHUS
COOTBETCTBYHOLLEN NCXOOHOM TOYKN, OCHOBbBIBAACh Ha TOYKE
center n 3Ha4yeHW size. TONbKO NOTOM OH Bbi3biBaeT ( Mnn
aenernpyer) init (origin:size:) MHMLMANU3aToOpP, KOTOPbIN
XPaHMWT HOBYH MCXOOHYH TOYKY U 3HAYEHUS1 pa3mepoB
COOTBETCTBYHLLMX CBONCTB:

let centerRect = Rect (center: Point(x: 4.0, vy:
4.0), size: Size(width: 3.0, height: 3.0))
//vcxomHasa Touka centerRect’a paesHa (2.5, 2.5)

u ero pasmep (3.0, 3.0)

MHMUManM3aTop init (center:size:) MOT Obl MPUCBOUTbL HOBbLIE
3HAYeHUs origin, size COOTBETCTBYIOLLUMM CBOMCTBAM
camocTtosTenbHo. OaHako 6onee yoobHO (T.k. Gonee NOHATHbIN

n3-3a KpaTKOCTUW) Ans
MHULMann3aTopa init (center:size:) BOCMOSIb30BaATbCA

npevMyLLEeCTBOM TOr0, YTO CYLLUECTBYeT APYrOM MHMLManM3aTop ¢
abCconTHO Takow e PYHKLNOHaNbHOCThIO.

3ameTKa

[nsa anbTepHaTMBHOIO cnocoba 3anuncu aToro npumepa 6es
MHULMANM3aTopoB init () ,init (origin:size:) CMOTPUTE IMaBy

“Paclumnpenmns”.
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HacieaoBaHue u
MHULIMAJIN3AIMUA KJIACCOB

Bcem cBoicTBaMm knacca, BKMoYas U Te, YTo yHacnenoBaHsbl Y
cynepknacca JoMKHbl OblTb NPUCBOEHbLI Ha4YarnbHbIe 3HAaYEeHUs, BO
BpeMs UX UHULManusaLum.

Swift onpegensieT gBa Buga MHULMaNN3aTOPOB KITAaCCOBbLIX TUMOB
Ansi B NPOBEPKM TOrO, YTO BCE CBOWCTBA MOSIy4UIn Kakue -nmbo
3Ha4eHusi. OHM N3BECTHbI Kak Ha3Ha4YeHHbIE MHULNanNn3aTopkl
(KOHCTPYKTOpPbI) MK BCNoMoraTe bHble MHALWanM3aTopbl.

HasHayeHHbIN U BcnomoratenbHbIN
MHULManun3arop

HasHauyeHHbIe uHuyuanu3amops! B OCHOBHOM MHULMaNM3aTopbl
knacca. OHM NpegHasHadeHbl 4N Toro, YTo6bl MONTHOCTbLIO
WMHULManM3nMpoBaTb BCE CBONCTBA NpeacTaBMNeHHbIE KNaccoMm 1
4YTOObI BbI3BATbL COOTBETCTBYHLLMIA UHUL MANN3ATOP Cynepknacca
AN NPOAOIMKEHUS NpoL.ecca UHULMann3aunm L,enoYkm
HacnegoBaHWM CynepKnaccos.

TaK CnoXXunock, YTo Knacchl Yalle BCEro MMetoT 0YeHb Maro
HasHaYeHHbIX UHML Mann3aTopOB, Yallle BCero bbiBaeT, YTo Krnacc
nMeeT BCEero oanH MHmumnanmsatop. HasHayeHHble
MHULIMAnNM3aTopbl 0GbEAHAIOT B cebe BCe TOUKU, Yepes KoTophble
NPOXoANT NPOLIECC MHULMaNM3aLmm 1 Yepes KOTopble NpoL,ecc
WHULIManus3aLu 1 UaeT Mo Lienodke B cynepknace.

Karkabli Knacc JomkeH MMeTb XOTS Obl 0gMH Ha3Ha4YeHH bl
MHULManmM3aTop. B HekoTopbIx cnyyasx, 3To TpeboBaHmne
yOOBNETBOPSAETCA HAcnegoBaHMEM O4HOMO unun bonee
Ha3Ha4YeHHbIX MHMLLManM3aTopoB OT Cyrnepkracca.
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BcriomoeamernbHbie UHUYUanu3amophbl SIBNAKTCS BTOPUYHBIMMU,
noaAepKUBa LMK MHULManmn3aTopamMm Ans knacca. Bbl
MOXeTe onpeaenuTb BCrIoMOoraTesbHbIA MHMumManusaTop ans
BbI30BA Ha3HAYeHHOro MHULManM3aTopa 13 Toro Xe Krnacca, 4to u
BCMOMOraTenbHbI MHALMaNM3aTop C HEKOTOPLIMU NapaMeTpamu
Ha3HaAYeHHOro MHWULMann3aTopa ¢ yCTaHOBMNEHHbIMU HavasbHbIMK
3HaAYEHUSIMMU.

Bbl He 06s13aHbI 06ecnevnBaThb BCoMoraTenbHble
MHULManM3aTopbl, €CNK Balll KNAcc He HYXXOaeTCs B HUX.
CospnaBaliTe BcnoMoraTenbHbI MHALLMAnM3aTop BCAKUIA pas,
Korga aTo asnsieTcs Hanbonee paynoHansHeIM NyTem obpasua
obLLen nHMymanusaunm n MOXeT CIKOHOMMUTL BpeMSA U caenaTb
caMy MHMLManu3awmio knacca 6onee YACTOM 1 KpaTKON.

CuHTaKCUC Ha3Ha4YeHHbIX U BCNoMoraresibHbIX
nHMunanmn3atopoB

HasHayeHHble MHMLMann3aTopbl 45 KNaccoB 3anucbiBaoTca
TOYHO TakK>Xe Kak M NPOCTble UHULMANM3aTopbl 4118 TUNOB
3HaYeHUn:

init (napameTprr) {
BBHIPAXEHU A

BcrnomoraTtenbHble MHULManu3aTopbl MULWYTCA TOYHO Tak Xe, HO
TONbLKO AOMNOMHUTENBHO UCMOSb3yeTCA BCroMoraTefnibHoe CNoBo
convenience, KOTOpOE pacnosaraeTcs 4o CroBa init u
pasgensieTcsa npobenom:

convenience init (nmapameTperr) ({
BEIPAXEHM A
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ﬂenerMpOBaHMe nHUUuanunsatTopa gns
KnaccoBbIX TUNOB

[ns NpocTOThbl OTHOLWEHWA MeXay Ha3HaYeHHbIMU U
BCMOMOraTenbHbIMU MHMUManuaaTopamu, Swift ucnonbsyet
cnegyolme Tpy nNpasuna ans genermpoBaHust Bbi30BOB MeXay
WMHULManM3aTopamu:

Mpasuno 1

HasHayeHHbIn MHNUMNann3aTop AOJKeH Bbi3biBaTb Ha3Ha4YeHHbIN
MHUUMann3aTop U3 cynepknacca.

MpaBuno 2

BcnomoraTenbHbI MHML ManNn3aTop AOSPKEH BbI3blBaTb APYron
WMHULIManM3aTop 13 TOro e knacca.

MpaBuno 3

BcrnomoraTenbHbIn MHUUMann3aTop B KOHEYHOM cHETE OOJTKEeH
Bbl3blBaTb HA3HAYEHHbIN MHUUManmn3aTtop.

BoT kKak MOXHO NPOCTO 3TO 3aNMOMHUTb!

HasHayeHHble MHMLManM3aTopbl JOMKHBI AenernposaTthb HaBepx
BcrnomoraTenbHble MHULManM3aTopbl A0PKHbI AeNnernposaTh No
CBOEMY YPOBHIO (Knaccy).

BoT kak 3TO NpaBuIio BuIMAANUT B UMMIOCTPUPOBAHHO (hOpME:
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‘ Designated ’ﬁ Convenience Jﬁ Convenience J

W

‘ Designated ‘ [ Designated ‘ﬂ Convenience ‘

3nech, B cynepkracce eCTb OAVH Ha3Ha4YeHHbIN UHUL Mann3aTop
1 Ba BCMoMoraTernbHbIX MHuUmManusatopa. OguH
BCMOMOraTernbHbI MHUL ManM3aTop Bbi3biBAeT APYrow
BCMOMoraTenbHbI MHULManM3aTop, KOTOPLIN B CBOK ovepeb
BbI3blBAeT €QNHCTBEHHbIN HasHauYeHHbI MHULManu3aTop. AToT
PUCYHOK yY1I0BMeTBOpSAeT npasunam 2 u 3. ToT cynepkracc cam
no cebe yxe ganblie He UMeeT cynepknacca, Tak YTo nepeoe
NnpaBuUnbHO 30eCb HE MPUMEHMMO.

Mogknacc Ha 3TOM PUCYHKE COAEPXKUT [ABa HasHaAYEHHbIX
MHUUmnannsatopa n ogmnH BCMOMOraTenbHbIN MHUUMnanmn3aTtop.
BcrnomoraTenbHbIN MHULManM3aTop OIMKEH Bbi3BaTb OQHOIO U3
ABYX Ha3Ha4YeHHbIX MHULManmM3aTopa, MOTOMY YTO OH MOXeT
BbI3BaTb APYron MHULManM3aTop TOro e Kracca. OTo NpaBuso
Tak ke cooTBeTcTByeT npasunam 2 n 3. Oba HasHa4YeHHbIX
WHMLManunaaTopa OOMMKHbI BbI3BaTb OAWH Ha3Ha4YeHHbI
WHMLLManun3aTop u3 cynepknacca, ans 1oro 4tobsl
COOTBETCTBOBATL Npasuny 1.

3ameTKa

OTW npaBuia HUKaK He OTHOCATCA K TOMY, Kak Nofb3oBaTernu
BaLLUMX KITACCOB CO3A4at0T 3K3EMNMsApbl Kaxxgoro knacca. Jlro6on
MHULMAnn3aTop U3 CXeMbl BbllLIE MOXET ObITb UCNOMb30BaH A4S
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€034aHu1A NOMHOCTbI0 MHULIMaNM3NPOBaHHOIO 3K3eMMNApa
Krnacca, KOTOpOMY OH nNpuHaanexut. Mpasuna BAUSIOT NALLb Ha
TO, KaK Bbl OyaeTe nucaTtb peanvsaluio knacca.

Cxema Huxke nokasblBaeT 6oriee CIoXHYH nepapxuio 13 YeTbipex
knaccoB. OHa NokasblBaeT Kak Ha3HaYeHHbIe MHULManM3aTopsl
paboTatoT B Ka4eCTBe TOUEK NMPOXOXKAEHUS NHML Mann3aLmm
Krnacca, ynpowiasi BHyTpeHHVe B3aMMOOTHOLUEHUSI Cpeay L enoykm
Krnaccos:

[ Designated J<—[ Convenience J<—[ Convenience }

AN

[ Convenience }—P[ Designated J<—[ Convenience }

A

[ Convenience }—»[ Designated J<—[ Convenience J

~ A

[ Designated J [ Designated J<—[ Convenience }

OByxc¢ asHaa umHuumanusauusa

MHnynanusauyusa knacca B Swift aensietcs asyxdasHbiMm
npoweccoM. Ha nepBon hase kaxgoe CBOMCTBO nosyyvaeT
HavanbHoe 3HaYeHne OT Kracca, B KOTOPOM OHO MPeACTaBMNEHO.
Kak Tonbko nepBoHavarnbHble 3Ha4YeHWst A5l XpaHUMbIX CBOWCTB
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Obinu onpeaenu, HauMHaeTcsa BTopasi hasa, U KaxaoMy Knaccy
npeaocTaBnaeTcs BO3SMOXHOCTb U3MEHUTL CBOW CBOMCTBA elle
[10 TOro Kak By[eT cuMTaThCsl, YTO CO3AaHHbI IK3EMMIIAP MOXHO
MCNonb30BaTh.

Mcnonb3oBaHue AByxasHoro npoiecca MHuunanMsauum genaer
nHMUManu3aumno 6esonacHon, B TO e Bpems obecneunsas
MOIHYI0 TMBKOCTb KNacCoB B KNaccoBon nepapxmu. [pyxdasHas
VHMLManusaumns npegoTepallaeT 3Ha4eHUs CBOMCTB OT AOCTyna K
HWUM ellle 00 TOro, Kak OHW ByayT UHULLMaNN3MpoBaHbl 1
npenoTBpaLlaeT UX OT Cry4anHoro 3Ha4eHUs BbICTABNEHHOIO U3
APYroro Huumanusartopa.

3ameTKa

[ByxdaHbIN NpoLecc uHULnanusaLmm B Swift aHanornyeH
nHuymanmsauyunm B Objective-C. OCHOBHOE OTNNYME Mexay HUMu
NpoxXoauT Ha nepeon dhase B ToM, 4To B Objective-C concTBa
nony4vatoT 3HavyeHusa 0 unu nil. B Swift >xe 3TOT Npouecc bonee
rMOKMI 1 NO3BONSET yCTaHaBNMBaTb NOMb30BaTENbCKNE
HayanbHble 3Ha4YeHus N MoxeT obpaboTaTb TMNbI, ANs KOTOPbIX
3Ha4yeHud 0 unu nil, ABNATCA HEKOPPEKTHBLIMMU.

Komnunatop Swift npoBoaMT YeTbipe NONe3HbIE NPOBEPKHU
6Ge3onacHOCTM AN NOATBEPXAEHMSA TOro, YTO Balla AByxdasHas
MHULUManu3auud npoLuna 6e3 owmnbok:

MpoBepka 1. HazHauYeHHbIN MHMLManNM3aTop A0MMKeH yoeanTbca
B TOM, YTO BCe CBOMCTBA MpeAcTaBreHHbIe ero Kraccom
MHULManM3MpoBaHbl 40 TOro, Kak OH AenernpyeT HaBepx, B
WMHULManmMsaTop cynepknacca.

Kak ObINo ckasaHo BbllLe, NamMATb AN oobekTa cumTaeTcs
NOMNHOCTb0 NHULMANU3MPOBAHHON TOMNBKO ANA MOMHOCTbIO
WHMLManNn3MpoBaHHOro obbekTa, rae Bce 3Ha4YeHNs XpaHUMbIX
CBOWCTB M3BECTHbI. [INs TOro YToObl YAOBNETBOPUTE ITOMY
npaswny, HasHaYeHHbIA UHULIMANN3aTop OOJIKEH yOeanTbCs, UTo
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BCEro ero co6CTBEeHHbIE CBOMCTBa UHULMAnNM3npoBaHb! 4o TOro,
kak 6yayT nepenaHbl BBEPX MO LieMNOYKe.

MpoBepka 2. HazHaYeHHbIN UHMLLManNN3aTop AOSMKEH
AenerMpoeaThb CynepKriaccy MHULnannaaTop 4o NpuceavBaHus
3HaYeHUN yHacnegoBaHHbIM CBOMCTBaM. Ecnv aToro cgenaHo He
OyaeT, ToO HOBOE 3HaYeHMe, KOTOpPOoe NPUCBOUT Ha3HAYEeHHbIN
MHULManmM3aTop byaeT nepenucaHo CynepKkriaccoM, Kak YacTb
WMHULManM3aLumnm cynepkracca.

MpoBepka 3. BcnomoraTensHbI MHALMaNM3aTop A0SDKEH
AenermpoBaTtb ApPYroMy UHULMann3aTopy Ao TOro, kak byayT
NPUCBOEHbI 3Ha4YeHNs NMIoObIM CBONCTBaM (BKIOYAsS CBONCTBA
onpegeneHHble TeM xe knaccom). Ecnn atoro caenaHo He Byger,
TO HOBOE 3HaYeHne, KOTOpPOE NpMcBanBaeT BCNOMOraTebHbIN
MHUUManusaTop, byaet nepesanncaHo ero CO6CTBEHHLIM
Ha3Ha4YeHHbIM NHMLMANM3aTopOM Knacca.

MpoBepka 4. NHMLManM3aTop He MOXET BbI3blBaTb METOADI
aK3eMnnsapa, YuTaTb 3Ha4YeHuMs Mboro CBOMCTBA aKk3eMnsipa
unu cebinatbes Ha self kak Ha 3HayeHre a0 Tex nop, noka He
OyaeT 3akoH4YeHa nepeas dasa MHULnanusawuu.

OK3eMNnap Knacca siBNAeTca He COBCEM KOPPEKTHbIM A0 TEX Nop,
noka He 3aKOoH4MTCA nepeas pasa. K cBoMCTBaM MOXHO MNONyYnTb
AOCTYN U MOXHO BbI3blBaTb METOAbI TOSNBLKO TOrAa, Kak ctano
N3BECTHO, YTO 3K3eMNNAP BannaeH (KOppekTeH) K KOHLLY nepBom
dasbl.

BoT kak npoxoauT aByxdasHas MHULManu3alnsa, ocHoBaHHas Ha
YyeTblpex NpoBepKax(onmMcaHHble BbiLLE):

®daza nepBas
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HasHayeHHbI nnmM BcnoMmoraTenbHbI MHUL nann3aTop
BbI3blBAETCH B Krnacce.

MNamaTb nog HOBLIM 3K3EMMIISAP 3TOro Knacca Bblaensercs. Ho
OHa elle He UHMLMann3MpoBaHa.

HasHaudeHHbIn nHULManu3aTop Ans 3TOro knacca NoATeepXKaaerT,
YTO BCE CBOWCTBA, NPeACTaBreHHbIe 3TUM KIaccoM, UMEKT
3HayeHus. NamaTb Nog 3Ty CBOMCTBA Tenepb

WHUL ManM3MpoBaHa.

HasHauyeHHbIN HULManua3aTop nepegaeT MHuunanmsaTopy
cynepknacca, 4To nopa npoBoauTb Te Xe AEeNCTBUS, TONbKO AN
€ro co0CTBEHHbIX CBOWCTB.

Tak npogomkaeTcs No Lenoyke 40 CaMOro BEPXHEro
cynepkracca.

Mocne Toro Kak BepxyLUKa 9TOW LLenOYKM JOCTUTHYTa U
nocnegHun Knacc B Lienoyke yéeamncs B TOM, 4TO BCE e€ro
CBOJCTBaA UMEIOT 3HaYeHune, TONMbKO TOoraa cyMTaeTcs, YTo NaMsATb
Ansi 3TOro 3Kk3eMnnspa NosHOCTLIO0 MHUUManuaMpoeaHa. Ha atom
nepeas ¢asa KOH4YaeTCcs.

®das3a BTOpasn

[Burasicb BHM3 Mo LenoYke, Kaxablil Ha3HaYeHHbIN
WMHULManM3aTop B 3TOM LLeNOYKe MMeET TaKyto BO3MOXHOCTb, Kak
HacTpauBaTb 3k3eMnnap. Tenepb MHULMaNM3aTopbl Nofy4vatoT
OOCTynN K self U MOIYT N3MEHATb CBOW CBOMCTBA, CO3aBaThb
3K3eMMNNApbI U Bbi3blBaTb METOAbLI U T.4.

W HakoHel, Kaxkabli BCoMoraTenbHbl MHUL Manu3aTop B
LLeMoYKM MMEeeT BO3MOXHOCTb HacTpamnBaTb 3K3eMnsp u
paboTaTb C self.

BoT Kkak BbIrmsaauT nepeas pasa a4ns runoTeTuyeckoro nogknacca
n cynepknacca:
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Safety check 1 ‘

A 3

‘ Safety check 1 ‘4—‘ Called

B aTom npumepe nHnLnanusauns HaYMHaeTCs C Bbl30Ba
BCMOMOraTernbHOro nHuLnanM3aTopa nogknacca.
BcnomoraTtenbHbI MHUL MAnn3aTop noka He MOXeT U3MEHSATb
Kakux-nmbo ceonct. OH genernpyeT HasHa4YeHHOMY
MHULManu3aTopy No TOMY Xe Knaccy, rae v OH cam.

HasHaudeHHbIN nHnLmnanusaTop yoexaaeTcs, YTo BCe CBONCTBA
nofgknacca MMerT 3Ha4YeHns, Kak ykasaHo B nposepke 1. [Nocne
3TOrO OH BbI3blBAET HA3HAYEHHbIA MHULMANM3aTop CBOEro
cynepkracca ans npoAorHKeHNa MHULL Manunaaw mm.

HasHayeHHbIM nHMLManM3aTop cynepkracca npoBepsaeT Hannyme
3Ha4YeHWn y BCeX CBONCTB cynepknacca. [lanee HeT
NPOOOIHKEHUNS LLEeNOYKN HAaBEPX, K APYroMy Cynepknaccy, Tak uYto
HeT JanbHenLwen Hyxxasl B AenermpoBaHun.

Cpasy nocne Toro Kak BCe CBONCTBA Cynepkracca nonyyatoT
HavyanbHble 3Ha4YeHus, NaMATb CYMTAETCS NOSHOCTbIO
MHULManm3mpoBaHHou, ®asa 1 3aBepLiaeTcs.

BoT kak Bbirnaamnt ®asa 2:
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Customize ’

AN

L Customize %» { Customize

Ha3HaveHHbIN nHULManu3aTop cynepkrnacca TofnbKo Tenepb
nony4yaeT BO3MOXHOCTb MEHATb AarnbHeNLwne 3K3eMnnsapbI(XoTH
N He 06a3aH).

Kak Tonbko HasHa4YeHHbIM UHMULManmM3aTop cynepknacca
3akaH4MBaeT paboTy, NOfy4aeT BO3MOXHOCTb BHOCUTb
N3MEHEHNA Ha3HaYeHHbIV MHULManM3aTop nogknacca(xoTs OH
Takxe n He 00a3aH 3TO Aenarthb).

HakoHel, Kak TONMbKO 3akaH4MBaeT paboTy Ha3HAYEHHbIN
WMHULManu3aTop noakracca, To BO3MOXXHOCTb BHOCUTb
N3MEeHeHUs nosty4aeT BCrnomoraTesibHbIA MHUL nann3aTop,
KOTOpbIN U3Ha4anbLHO Bbin BbI3BaH.

To ecTb ecrnn paccmMmoTpeTb BE€Cb Npouecc otaasnieHHOo, TO OH
nony4vyaeTcs, Kak Obl, nget BBEPX, a NOTOM CNyCKaeTCA BHUS.

HacneposaHue w nepeonpeaeneHue
MHUUManusaropa

B otnunuum ot nogknaccos B Objective-C, noagknacckl B Swift He
HacneaylT UHALMann3aTOPOB UX CYNepPKIaccoB Mo YMONYaHUIO.
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Takon nogxon B Swift npegoTepallaeT cuTyaumm, korga npocTom
NHULManu3aTop cynepkracca HacnegyeTcs 6onee cneunuyHbIM
MoAKaccoMm, a NoTOM UCMONb3yeTcs AN CoO3AaHus ak3emnnsipa
rnojaknacca, KoTopblii He MONTHOCTbIO UMW He NPaBUbHO
NHULMAnNM3npoBaH.

3ameTKa

MHuumanusaTopsl cynepknacca HacneayTcsi B ONpeaeneHHbIX
obcToaTeNnbCTBAaX, HO TONMbKO KOraa 310 6e3onacHoO 1 Koraa 3To
UMeeT cMbicn AenaTb. [lJanee Mbl 3T0 pasbepem.

Ecnun Bbl xoTnTE, YTOOLI Yy Ballero nogknacca Oblnn oaMH unn
bonee MHULUMNannM3aTopoB ero cynepkraccos, Bbl MOXeTe caenaTb
CBOIO peann3aynio STUX UHNLUNann3aTopoB BHYTPU NoaKnacca.

Korga Bbl NUWMTE MHMLMANM3aTop Noaknacca, KOTopbIn
COBMagaeT C HasHa4YeHHbIM MHMLMANN3aTOpPOM cyrepknacca, Bbl
dhakTudeckm nepeonpegendeTe HasHauYeHHbIV MHULMaNN3aTop.
Takum o06pa3oM Bbl AOMKHbI NMcaTb MoandurkaTop override nepen
onpegeneHMeM MHULManu3aTopa nogkrnacca. 9to BEpHO Aaxe
ecnu Bbl NepeonpeaenseTe aBToMarnyeckn NpeaocTaBnsieMbin
MHMLUManmM3aTop, kak onncaHo B “[dedonTHble nHMLmanm3aTopb!”.

Takxe kak n nepeonpegeneHHbie CBOMCTBAa, METOAbI U
WHAEKCHI, NpUcyTCTBUE MoandmkaTopa override nogckassiBaeT
Swift npoBepuTb TO, YTO Cynepknacc MMeeT coBnagaroLLmii
Ha3HaYeHHbIN MHMLMANU3aTop, KOTOPbI AOMKEH ObiThb
nepenucaH, u NPoBepUTb NapaMeTpbl BaLllero
nepeonpeaensaoLLero nHmLnanm3aTopa, YTobbl OHM Gbinu
onpegerneHbl Tak Kak U npegnonaranocs.

3ameTKa

Bbl Bcerga moxeTe Hanucatb MogudmkaTop override, korga
nepenucbiBaeTe HasHaYeHHbIM MHULMann3aTop cynepknacca,
Jaxe ecnv Balla peanusauns BCrnoMoraTeibHOro
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MHULUMnann3aTopa nogkracca n eCtb BCMOMOraTebHbIN
MHULUManmsaTop.

W HaobopoT, ecnu Bbl NULWINTE MHULMANM3aTOp Nogkracca,
KOTOpbI coBNagaeT ¢ BCNOMoraTeflbHbIM MHUL Man13aTopoMm
cynepkracca, To 3TOT BCriomoraTenbHbI UHULMann3aTop
cynepkracca HMKorga He CMOXeT ObITb Bbi3BaH HaNpsMYHo
BaLUMM NOOKNACCOM, B COOTBETCTBUMN C NpaBUiaMn ykasaHHbIMU
Bbile. Takum o6pasom Ball NOAKNAcc He NpPoBOANT
nepeonpegeneHme nHMUMann3aTopa cynepknacca. s
pesynbTaTte, Bbl HE NULWNTE MoandmkaTop override, korga
NpoBOAUTE COBNafaoLLyt0 peanm3aw Mo BCNOMoraTesnibHoro
WMHULManu3aTopa cynepknacca.

Mpumep Huxe onpenensieT 6a3oBbIf knacc Vehicle. 3To 6a30BLIN
knacc obbsaBnsaeT ceorcTBa numberOfWheels co

3HayeHunem 0 Tuna Int. CeonctBo numberOfWheels ncnonb3ayeTcs
OI1s1 BbIYMCIIIEMOrO CBOMCTBA description, 4ns co3gaHns onnucaHus
XapakTepUCTUK TPaHCMOPTHOro cpeacTsa Tuna String:

class Vehicle {
var numberOfWheels = 0
var description: String {
return "\ (numberOfWheels) xoJsec (a)'

\}

Knacc Vehicle npegocTaBnsieT 3HayeHue no yMOnyaHuio Arns ero
€0UHCTBEHHOro CBOMCTBA, U HE UMEET HUKAKMX COBCTBEHHbIX
nosb30BaTeNbCKUX MHMLManM3aTopoB. U B pesynbTaTte oH
aBTOMaTMYeCckun nony4vaeTt 4epoNTHbLIN MHULManM3aTop, Kak
onucaHo B rmase “OedonTtHble nHuumnanusatopsl”. JedonTHbIN
WHULManu3aTop (koraa 4oCTyneH) Bceraa siBnsieTcs
HasHaYeHHbIM MHMLManM3aTopoM ANd Knacca u MoXeT BbITb
MCMNonb30BaH Afsi CO34aHWs HOBOMO 9K3eMnnsapa

krnacca Vehicle ¢ numberOfWheels paBHbiM 0:

340


http://swiftbook.ru/doc/initialization/default-initializers

let vehicle = Vehicle ()
println("TpaHCNOPTHOE CPENCTBO

\ (vehicle.description)")
//TpaHcrnopTHoe cpencTeo 0 kojec (o)

Cnepytowmi npumep onpegensieT
nopjkracc Bicycle cynepknacca Vehicle:

class Bicycle: Vehicle {

override init () {
super.init ()
numberOfWheels = 2

Moaknacc Bicycle onpeaenseT nNonb3oBaTeNbCKNii HA3HAYEHHbIN
MHUUManusaTop init(). HasHa4yeHHbIN nHMLManM3aTop coBnagaet
C Ha3Ha4yeHHbIM NHMLNannu3aTopoM 13 cynepknacca Bicycle u,
Takum obpasom, Bepcus 9TOro MHULManusaTopa

Knacca Bicycle oTMme4eHa mogudmkaTopom overrider.

WHunynanuaatop init() ansa Bicycle HaYMHaeTcs ¢ Bbi3oBa super.init(),
KOTOPbIN B CBOK 0Yepeapb Bbi3biBaeT AeONTHbIN MHMLMann3aTop
anga cynepknacca Vehicle knacca Bicycle. OH npoBepsieT, 4To
yHacrnegoBaHHoe CBONCTBO numberOfWheels MHUL MANM3aMpoBaHoO

B Vehicle, nocne yero y Bicycle noaBnaeTcA BO3MOXHOCTb €ro
MoaudcuumposaThb. Nocne Bbi3oBa super.init() HaYanNbLHoOe 3HavYeHue
numberOfWheels 3aMmeHseTCA 3Ha4YeHNEM 2.

Ecnu Bbl co3gaeTte akseMnnisap Bicycle, Bol MOXeTe BbI3BaTb €ro
yHacneaoBaHHOIO BblMCNgeMoe CBOMCTBO description, Angd ToOro,
YTOObLI NOCMOTPETL Kak 06HOBMNOCL CBOMCTBO numberOfwWheels:

let bicycle = Bicycle ()
println("Besocunen: \ (bicycle.description)")
//Bemnocunen: 2 xoJjec (a)
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3ameTKa

MNogknacchbl MOTyT MeHATb YHaclieoBaHHbIE NepeEMEHHbIe
CBOWCTBa B npouecce nHmumnann3aunmn, Ho HeJlb3d4 MEeHATb
KOHCTaHTHblI€ YHaclegoBaHHbIe CBOMCTBA.

HacnepgoBaHue aBTOMaTn4yeckoro MHNUnannisartopa

Kak ©bino ckasaHo paHee, noaknaccbl He HacrneayrT
MHUUMNann3aTopbl Cynepkriacca no ymos4aHuto. OpgHako
MHULUMNann3aTopbl Cyrnepkriacca aBToMaTn4eCKmn HacnenyrTcs,
eCInun eCTb Aanda Toro cneyunarbHble yCIoBUA. Ha npakTuke aTo
3HA4NT, YTO BO MHOIMX crny4vyasaXx BaM HE HYXXHO NncaTb
nepeonpepgeneHna nHMUmManmn3atTopa, Tak Kak OH MOXeT
HacnenosaTb MHULMaANM3aTopPbl Cynepknacca C MUHMMalbHbIMU
yCUnmammn, HO TOJNIbKO Korga aT1o 6esonacHo.

[lonyckasi, 4To Bbl NpeAoCTaBnseTe 3Ha4YeHNsi MO YMOMYaHNIo
noGomy HOBOMY CBOWMCTBY, NpeAcTaBneHHOMY B noakracce, To
NpUMeHsaTCA ABa Npasuna:

I'Ipanmo 1. Ecnm Baw nogknacc He onpegendaeT HXM 0gHOro
Ha3Ha4YeHHOro nHnynann3atopa, oH aBToMaTn4eCckmn Hacnengyet
BCe€ Ha3Ha4eHHble NHNLnanmn3aTopbl CynepkKrnacca.

MpaBuno 2. Ecnu y BalLero knacca eCcTb peanuaatmsi Bcex
Ha3HaYeHHbIX MHULLManM3aTopPOB ero Cynepkrnacca, TO N OHK
ObINM yHacnefoBaHbl Kak No npasuny 1 Unn ke NpeaoCcTaBneHbl
Kak 4acTb Nonb30BaTENbCKOM peanusaumnm onpeaeneHums
nogknacca, Ho Torga aToT NOAKacc aBTOMaTUYeCKN HacneayeT
BCe BCMoOMOraTenbHble MHUL Mann3aTopbl cynepkracca.

3TV NpaBuna NPUMEHUMbI Aa)e ecrv Ball NoAKIace nosxe
nobaensieT BcrioMoraTesbHble MHUL ManM3aTopbl.

3amemka

Moaknacc MoXeT peann3oBaTb HasHAYeHHbIV UHULManM3aTop
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cynepknacca kak BcroMoraTernbHbI MHML YanM3aTop nogknacea B
KayecTBe YacCTu YAOBNETBOPSAIOLLEN NpaBuMny 2.

Ha3HauyeHHble ¥ BcriomoratenbHble
MHULUManNu3aTopbl B AeUCTBUU

Cnenyowmi npumMmep nokasbiBaeT Ha3HAYeHHbIE U
BCroMoraTtesibHble MHULManM3aTopbl, U aBToMaTn4yecKkoe
HacnegoBaHMe UHMLManM3aTopa B 4eNCTBUW. OTOT NpUMep
onpenenseT nepapxuio Tpex

krnaccoB Food, Recipelngredient n ShoppingListltem v AeMOHCTpUpyeT
KaK X MHULManMsaTopbl B3aUMOOENCTBYIOT.

OcHoBHoW (6a30BkIN) Krnacc HasbiBaeTcs Food, KOTOPbLIV UMEET
O[JHO NPOCTOE CBOMCTBO TMNa String Ha3biBaeMoe name 1
obecneunBaeT gBa MHMLManusaTopa ansi Co3gaHnsi 3K3eMnsipos
Knacca Food:

class Food {
var name: String
init (name: String) {
self.name = name
}
convenience init() {
self.init (name: " [Unnamed]")

Cxema HMXe NoKasblBaeT L,enoyky paboTbl MHULNanM3aTopoB B
Knacce Food :

343



class Food

var name: String

Convenience Designated

init() . init(name)

Knaccbl No yMon4yaHuio He UMeIoT NOYNeHHOro MHUL Manma3aTopa,
TaK4To Knacc Food npegocTaBnseT HasHauYeHHbIN
WHULLMANN3aTop, KOTOPbIA MPUHUMAaET eANHCTBEHHbIN

apryMeHT name. ATOT UHMLMANN3aATOP MOET ObITb UCMONb30BaH
ANA co3naHua ak3emnnapa Food co cneLngpuiHbIM UMEHeM:

let namedMeat = Food (name: "Bexon")
//mMa namedMeat gengerca "Bexkou"

WHnynanusaTtop init(name: String) U3 knacca Food, npeacTaBneH B
BMOe Ha3HayeHHoro nHuymanmsaTopa, NoToMy YTO OH NPOBEPSET,
YTO BCE XpaHUMble CBONCTBA HOBOIO 3Kk3emnngapa FoodrnofHOCTbIO
MHULUManu3nposaHsbl. Knacc Food He nmeeT cynepknacca, Tak Yto
MHUYKanuaaTop init(name: String) He UMeeT BbI30Ba super.init() 4NA
3aBepLUeH1s CBOEN UHULnanusauunu.

Knacc Food Tak e obecneunBaeT BCriomMmoraTernbHbIv
MHUUManusaTop init() 6e3 aprymeHTOB.

WHuumnanusatop init() npegoctasnaeT nMsa nnencxongepa ang
HOBOW eAibl, Aenernpys K napameTpy hame

nHUYmnanuaartopa init(name: String), AaBag eMy 3HadeHue [Unnamed] :

let mysteryMeat = Food()
//mysteryMeat Haszpmaerca " [Unnamed]"

BTopol knacc B nepapxmm - 310
nogknacc Recipelngredient knacca Food. Knacc
Recipelngredient cosgaeT mogenb nHrpegmeHToB B peuente. OH
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npeacTaensieT CBOMCTBO quantity Tmna Int (B 4ONONHEHME K
CBOMCTBY name, yHacnegoBaHHoe OT Food) u onpefenseT Asa
MHULUKManm3aTopa ansa co3gaHns ak3eMnnsapoB Recipelngredient :

class Recipelngredient: Food {

var quantity: Int

init (name: String, quantity: Int) {
self.quantity = quantity
super.init (name: name)

}

override convenience init (name: String) {
self.init (name: name, quantity: 1)

}

Cxema HMXe NoKasblBaeT LLeNoYKy MHMLLMann3aTopoB A4S
krnacca Recipelngredient:
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class Food

var name: String

Convenience Designated

init() . init(name)

class RecipeIngredient: Food

var quantity: Int

Inherited Convenience Designated
nit( ) init(name,
- initiname quantity)

Knacc Recipelngredient uMeeT 0AMH Ha3HaAYEHHbLIN

MHULManu3aTop init(name: String, quantity: Int), KOTOPbIN MOXET GbITb
MCrnonb30BaH AN pacnpocTpaHeHusi BCeX CBOMCTB HOBOIO
ak3emnnsapa Recipelngredient. 9TOT MHMUMANN3aTOpP HAaYMHAETCA C
npuceanBaHnA nepegaHHOro apryMmeHTa quantity CBOMCTBY quantity,
KOTOpOeE ABMAeTCS eAUHCTBEHHbIM HOBbIM CBOMCTBOM
npeacTaBneHHbIM B Recipelngredient. Mocne Toro kak aTo caenaHo,
vHUuUumManusaTop genervpyert BBepx uHuuuanmsatop init(name:
String) 4nsa knacca Food. OTOT NpoLecc yaoBrneTBOpsieT NpoBepke
Ne1 n3 pasgena “[ByxcdasHan nHuumanmsaums”, YTo HaxoauTcs
BbILLIE HA 3TOW e CTpaHuLe.

Recipelngredient Tak e onpegenseT BCnoMoraTenbHbIN
WHULManm3aTop init(name: String), KOTOPbLIN UCMONb3yeTCA
co3naHuda ak3emnnsipa Recipelngredient TONbKO NO UMEHU. OTOT
BCMOMOraTesibHbIN MHULnanMsaTop NpucBanBaeT 3HaYeHue
konu4yecTBy paBHoe 1 ang noboro aksemnnspa, KOTopoe co3aaHo
6e3 ABHOro yka3aHus konuyecTtsa. OnpegenexHve aToro
BCMOMOraTeribHOro NHuuanm3aTopa yckopsaeT co3gaHue
9K3eMNIIApoB Kracca Recipelngredient n no3BonsieT nsbexartb
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NMOBTOPEHMSA KOJa NPU CO34aHUKN IK3eMNIispa, rae
CBOWCTBO quantity naHa4anbHO Bcerga paBHo 1. 31oT
BCMOMOraTeNbHbIA MHULManM3aTop AenermpyeT no
Ha3Ha4YeHHOMY MHMLIMANM3aTopy knacca, nepeaasas
emy quantity pasHoe 1.

BcnomoraTenbHbI MHUMLKanu3aTop init(name:

String) NnpegocTaBneHHbIN Recipelngredient’om NPUHUMAET TE Xe
napameTpbl, YTO U HAa3HAYEHHbIA NHUL ManM3aTop init(name:
String) B Food. M3-3a Toro, 4to BcnomoraTenbHbI MHUL Yannu3aTop
nepeonpenensieT HasHa4YeHHbIN UHULWANN3ATOP U3 CBOETO
cynepknacca, TO OH A0JPKeH OblTb 0003HAYEH KIOYEBLIM CITOBOM
override.

Haxe ecnun Recipelngredient npeactaBnsieT

MHMUManmaaTop init(name: String) KAk BCNoMoraTesbHbIN
MHUUKnanmaaTtop, To Recipelngredient TeM He MeHee NpoBoaNT
peanusauuo Bcex HasHa4YeHHbIX MHULManM3aTopoB CBOETO
cynepkracca. Takum obpa3oM RecipelngredientaBToMaTnyecku
HacrnegyeT BCce CBOMCTBa BCNoOMoraTebHbIX UHUL ManM3aTopos
CBOEro cynepkrnacca Toxe.

B aTom npumepe cynepknacc ans

knacca Recipelngredient sBnsieTcs Food, KOTOpPbI UMeeT
€ANHCTBEHHbIN MHMUmnanuaatop init(). NMoaTtomy saToT
WMHULManmMsaTop Hacnegyetcs Recipelngredient. HacneagosaHHas
Bepcus init() PYHKLNMOHUPYET abCONIOTHO TakK e Kak 1 Bepcust
B Food, 3a UCKINIOYEeHMEM TOrO, YTO OHa JenernpyeT

B Recipelngredient Bepcuto init(name: String), a He B Bepcuto Food.

Bce Tpu nHMumannsaTopa MoryT ObiTb UCMONb30BaHbl 45
Cco34aHud HOBbIX Recipelngredient 9k3eMNNAPOB:
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let oneMysteryItem = Recipelngredient ()

let oneBacon = Recipelngredient (name: "Bacon")
let sixEggs = Recipelngredient (name: "Eggs”,
quantity: 6)

TpeTun n nocnegHnn Knacc B nepapxmm -

noaknacc ShoppingListltem knacca Recipelngredient.ShoppingListitem m
OXeT co3faBaTb peuenTbl U3 UHIPEONEHTOB, KaK TOMNbKO OHU
NOSABNAIOTCA B JIUCTE MOKYMOK.

Kaxxgbln anemeHT B nncTe nokynok (shopping list) HauMHaeTcs ¢
“He kynneH” unu “unpurchased”. [ins oTobpaxeHusa Toro cakra,
4yTO ShoppingListltem npeacTaesnsaeT Oyneso CBOWCTBO purchased,
CO 3Ha4veHueM no ymon4yaHuio false. ShoppingListltem Tak xe
nob6aensieT BbiICYMTbIBAEMOE CBONCTBO description, KOTOpoe
npenocTasnaeT TEKCTOBOE onucaHne

ak3emnnapa ShoppingListltem :

class ShoppingListItem: Recipelngredient {
var purchased = false
var description: String {
var output = "\ (quantity) x \(name)"
output += purchased 2 " V" : " X"
return output

3ameTKa

ShoppingListltem He onpegenseT MHULManu3aTop 4ss
npenocTaBieHNsa UCXO4HOro 3HaYeHUs Ang purchased, MOTOMY YTO
3JIEMEHTbI B JIUCTE NOKYMOK, KaKk CMOLENMpoBaHo TyT, CHa4ana
MMeloT 3Ha4eHue false, TO €CTb OHU HE KYNMEHbI.

Tak kak OH NpeaoCcTaBNAeT NCXOOHbIE 3HAa4YeHNS 4N BCeX
CBOWNCTB, KOTOpPbIE OH NPEeACTaBNdAeT N He onpefensieT HUKaKNX
CBOMX MHULMAnM3aTopoB, TO ShoppingListltem aBTOMaTM4eCKU
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Hacnenyet BCe Ha3dHa4eHHble N BCnoMoraTtelibHble
MHULMannM3aTopbl N3 CBOETO CynepkKracca.

CxeMa Huxke oTobparkaeT 00LLyo LienoyKy UHULnanuaauui ans
BCEX TPEX KIacCoB:

class Food

var name: String

Convenience Designated

init() . init(name)

class Recipelngredient: Food

var quantity: Int

Inherited Convenience Designated
- init(name) - init{name,
quantity)

class ShoppingListItem: RecipeIngredient

var purchased = false

Inherited Inherited Inherited

Bbl MmOXeTe ncnonb3oBaTb BCE TPY YHACNEAOBAHHbIX
MHULManuasaTopa ansa co3gaHnsa HOBOro ak3emMnnspa
ShoppingListltem :
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var breakfastList = [
ShoppingListItem(),
ShoppingListIitem(name: "Becon"),
ShoppingListItem(name: "Eggs", quantity: 6),
]
breakfastList[0] .name = "Orange juice"
breakfastList[0] .purchased = true
for item in breakfastlList {

println (item.description)

}

//1 x Orange juice Vv
//1 x Becon X

//6 x Eggs X

30ecb Mbl co3aaeM HOBbIVM MaccuB breakfastList, 3anonHasa ero
TpeMms ak3emMnnspamMu kracca ShoppingListltem. Tun maccmea
BbIBOAMTCS U3 [ShoppingListltem]. MNocne Toro kak Maccus co3gaH,
Mbl MEHSIEM UCX0aHOe UMS ¢ “[Unnamed]” Ha “Orange juice” n
npuceansaemM cBoncTBY purchased 3HayeHue true. [TOTOM Mbl
BbIBOAMM Ha 3KpaH ONMcaHue KaXxgoro anemMeHTa Maccuea, rae
Mbl MOXXEM BUOETb, YTO BCE HaYasrbHbl€ 3HAYEHUS YCTaHOBMEHbI
Tak Kak Mbl 1 OXXnganu.
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I1poBasiloBawIiuecd
MHUIIMA/IN3ATOPLI

MHorga GbiBaeT HY)XHO onpeaennTb Kracc, CTPYKTYpPY Unn
nepevncrneHne, HMLMann3aumsa KOTOporo MOXeT NPOBaNUTbLCS
(npetepneTb chnacko!). Takoe HeMCnonHeHne MOXeT ObITb
BbI3BaHO HEKOPPEKTHbLIMMW 3HAYEHMAMN NapaMeTPOB UNn
OTCyTCTBMEM TPEDOYEMOrO BHELLHEIO MCTOYHUKA AaHHbLIX UNK eLLe
Kakoe-HNbyab 06CTOATENBCTBO, KOTOPOE MOXET HE NO3BONUTL
3aBEPLUMTb UHULMANM3aL 1o yCneLuHo.

Ans Toro 4Tobbl CNpaBUTHCHA C YCNOBUSAMY MHULMANMU3aL, um,
KOTOpbIE MOTYT NPOBanMTbLCS, onpeaenMTe oanH UM HECKOTbKO
NpoBanuBalLLMXCS NHULLManM3aTopa Kak YacTb onpeaeneHus
Knacca, CTPYKTYpbl Un1 nepeyncrieHns. Bel MoxeTe HanucaTtb
NpoBanuBaLLMNCA MHMLNANNM3aTop NOMECTMUB BONPOCUTENbHbIN
nocre Kni4eBoro crnosa init (init?).

3ameTKa

Bbl He MoXeTe onpeaenvTb NPOBanNUBAKLLMINCA MHULMANM3aTop
1 0BbIYHbIE MHULMANN3aTOPbI C OOHUMU U TEMU XKE UMEHAMM U
TUNaMmy NapaMeTpoB.

lMNpoBanuBaloWNNCA UHULMaANM3aTop co3gaeT OnumoHanbHoe
3HayeHue Tnna, KOTOPbIA OH MHULManuanpyeT. Bbl

MULLINTE return nil BHYTPU NPOBanMBaOLLErOCs
WMHULUManu3aTopa Anst UHAMKaL UM TOYKK, B KOTOPOW He
cpabaTtbiBaHME MHWLMaNM3aL M MOXeT CIyYnTbCS.
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3ameTKa

CTporo roBops, MHMLMaNM3aTopbl He BO3BpaLlatoT 3HavyeHuin. x
pOrb 3aKM4YaeTcs B TOM, YTO OHM MPOBEPSIOT,

YTO self MOMHOCTbIO M KOPPEKTHO NHULIMANN3MPOBAH, 10 TOTO,
KaK MHULManM3aLmm 3akoH4nTcs. HecmMoTps Ha To, YTO Bbl
NUWKTE return nil QN8 yKasaHWs Heyaaum MHULManuaauum, Bbl
HEe MULLNTE CINOBO return B ClyYae, eCriv UHULanusayms
npoLuna ycrneLiHo.

Mpumep Huxe onpenenseT CTPYKTYPY Animal, C KOHCTAHTHbIM
CBOMCTBOM TUNA String C UMEHEM Species.

CTpyKkTypa Animal Tak e onpeaenseTt NpoBanvMBatoLLMNCS
MHMLManM3aTop C O4HMM NapaMeTpoM species. ATOT
WHMLManM3aTop npoeepseT ObINo N1 NnepeaaHo 3HayYeHne 13
species B MHULnanmM3aTop, eCinv OHO paBHO nil, TO cpabaTtbiBaeT
NnpoBanuealLWLMNCs MHMLmManunsatop. B npoTneHom crnyyae
3HayeHme CBOMNCTBA species YCTAHOBNEHO U NHULMaNM3aLus
NpPOXoauT yCMeLLHO.

struct Animal {
let species: String
init?(species: String) {
if species.isEmpty { return nil }
self.species = species
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Bbl MOXeTe ncnonb3oBaTb 3TOT NPOBaNMBaoLWNN
WMHULManmM3aTop ANs NOMNbITKA MHULMANU3NPoBaTb HOBbI
9K3EeMNIIAP CTPYKTYPbl Animal M MPOBEPUTL YCMELLHO MK NpoLuna

NHULManM3aunsa:

let someCreature = Animal (species: "Xupad")
// someCreature mMeeT Tumn Animal?, HO He
Animal

if let giraffe = someCreature {

println ("Mel MHMUIMAIM3MPOBAJM XMBOTHOE THUIIA

\ (giraffe.species) ")

}

// BeEBemeT "Mb MHMIMAIU3IUPOBAJIM XMBOTHOE TuUIlA
Kupagp "

Ecnu Bbl nepefaeTe nNycTyto CTPOKY B
napamMmeTp species NPOBaNMBaKLLErOCS MHULMaNM3aTopa, To

NHULIMANM3aTop Bbi3biBaeT cOO MHULMaNM3aLIUN;

let anonymousCreature = Animal (species: "")
// someCreature mMeeT Tun Animal?, HO He
Animal

if anonymousCreature == nil {
println ("HemzsBecTHOE XMBOTHOE HE MOXET OBITH
VHULIMAJM3UPOBaHO")

}

//BEBeneT "HemspecTHOE XMBOTHOE HE MOXET OHTH
VHULIMAJM3UPOBAHO"
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3ameTKa

HPOBepﬂﬂ 3Ha4vyeHune I'IyCTOI7I CTpPOKN (K npumMmepy "%, a =e
“Xupad”) >TO He TOXE caMoe, UTO IPOBEPATb Ha nil, mgns
UHOMKALMM OTCYTCTBMA BHAaUeHMd oNuMoHalpHOoTo String. B

nprMepe Beme, nmycras crpoka (") KOPPEKTHA U ABNSEeTCA
0ObI4HONM String, aHe String?. OAHAKO 3TO HE AOMYCTUMO B
Hallem criyyae, YToObl XXKMBOTHOE MMESIO MYyCTOe 3Ha4YeHue,
HanpMmep, CBOUCTBA species. [na TOro YTobbl cMOAeNMpoBaTh
Takoe orpaHMyeHne, Mbl MICMOSb3yeM NPOBanMBatoLLMINCS
WHULManM3aTop, KOTOPbIM BbligaeT cOoKr, eCrv HaxoauT NyCTyHo
CTPOKY.

NMpoBanuBawwmMecs MHULMaANM3aTopbl AnNA
nepeyncrneHun

Bbl MOXeTe ncnonb3oBaThb NPOBANMBAIO LLUMNCS MHULMaNU3aTop
Ans Bblbopa NoOAXo4sALWEro YeHa nepevncrieHnsi OCHOBbIBasiCb
Ha o4HOM unu 6onee napameTpoB. MHMLnanM3aTop MOXeT
NpoBanuUTbLCS, eCny NpeaocTaBneHHble NapaMeTpbl He ByayT
COOTBETCTBOBaTb MNOAXOASLLEMY YNEHY NEPEUNCTIEHNS.

MNprumep HuXe onpenensdeT NnepeyncrnerHme Temperaturelnit €
Tpems BO3MOXHbIMUW BapnaHTamu

(Kelvin, Celsius W Fahrenheit). [lpoBanueatoumiica
WMHULManNn3aTop NCNonb3yeTcs Ans Toro, YTobbl HAUTK
NOAXOAALUMIA YNEH NepeYnCcneHmns ans 3HadyeHms

TUNa Character, KOTOPOE NPeACcTaBnsaeT CUMBOS TeMMepaTypbl:

enum TemperatureUnit ({
case Kelvin, Celsius, Fahrenheit
init?(symbol: Character) ({
switch symbol {

case "K":
self = .Kelvin
case "C":
self = .Celsius
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case "F":

self = .Fahrenheit
default:

return nil

Bbl MOXeTe ncnonb3oBaThb 3TOT NPOBaNMBaOLLMNCS
NHULManu3aTop Ansi Bbidbopa COOTBETCTBYIOLLEIO YreHa N3 Tpex
BO3MOXHbIX COCTOSIHWIA U BbI3BaTb NpoBan MHMULManusauum, ecnm
napameTp He COOTBETCTBYET 3TUM COCTOSIHUSIM:

let fahrenheitUnit = TemperatureUnit (symbol:
"FH)
if fahrenheitUnit != nil {

println ("3Ta enuHMlla M3MEHPEHMUS TeMIepaTypa
ompemeJyieHa, a B3HaAUMT Halla MHMLMaJM3alusg Ipoiia
ycrnemHo! ")
}
// BEIBOOMUT "DTa emMHUIIA M3MEHPEHMS TeMIepaTrypa
ompemejieHa, a BHAUMT Halla MHMLMAJM3alMdg OIpoia
ycernemHo ! "
let unknownUnit = TemperatureUnit (symbol: "X")
if unknownUnit == nil {

println ("EOMHMIIA MBMEPEeHUS TeMIepaTypPh He
omnpenejieHa, TakKMM o0oOpa30oM Mbel 3abenyiniu
MHMLIVAJIM3auvmo")
}
// BEBOOUT "EIVHMIA M3MEPEHMUS TEeMIepaTyphl He
omnpemejieHa, TakuM 00Opasz3oM Mbl 3abdennuin
MHMLIMAaJIM3a1v""
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I'Ipomnuaarou.mecn UHUUnann3atopbl Ans
ﬂEpQ‘-II/ICﬂEHVIﬁ C HaYaribHbIMU 3HaA4YeHUAMMU

I'Iepe'-mcneHMﬂ C Ha4allbHbIMU 3HA4YEHNAMMU NO YMOJT4aHUIO

nony4vatoT NPoBanMBaLLMINCS MHALLMANM3aTop

init? (rawvalue:), KOTOPbIM NPUHUMAET

napameTp rawValue NOAXOOALLErO TMNa u BolbnpaeT
COOTBETCTBYHLLMIA YNEH NEePEYNCIIEHMS], ECIIN OH HAaxoauT
noaxoasLwmn, unu cpabaTbiBaeT cOON MHULMANU3aynun, ecru
CYLLECTBYIOLLEE 3HAYEHNE HE HAXOOUT COBNaAEeHNs cpeam
YNIEHOB NEepPeYnNCrieHms.

Bbl MOXeTe nepenncaTtb NpUMep TemperatureUnit U3 NpuMepa
BblLLE A9 UCMONb30BaHMs HavarnbHbIX 3Ha4YeHWIN

TUNa Character WNUCNONb30BaTb

MHULUMaNM3aTop init? (rawValue:):

enum TemperatureUnit: Character {

case Kelvin = "K", Celsius = "C", Fahrenheit
= "gn
}
let fahrenheitUnit = TemperatureUnit (rawValue:
"FH)
if fahrenheitUnit != nil {

println ("9Ta ermmHMULA M3MeHPEHUsS TeMIepaTypa
onpenesyieHa, a BHAUMT Halla MHMLIMAJM3alLMsa Ipouuia
ycrnemHo! ")
}
// BEIBOOMUT "DTa emMHMIIA M3MEHPEHMS TeMIepaTrypa
omnpereJyieHa, a BHAUMT Halla MHYLIMAJM3alysa Ipouuia
ycrnemHo ! "
let unknownUnit = TemperatureUnit (rawValue:
"X")
if unknownUnit == nil {
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println ("EouHMIa M3MepeHMS TeMIepaTypbl He
omnpenejieHa, TakKMM 0oOpa30oM Mbel 3abennniu
MHMLIMAaJM3aumo. ")
}
//BEIBOIMT "EOVHMIIA U3MEPEHMS TEeMIepPaTyphl HEe
onpenejieHa, TaKuM OOpa30M Mbl 3aderIniam
VHMLIMAaM3auyo. "

MpoBanuBarowmecs MHULMANU3aToOPbI ANS KNaccoB

MpoBanueatoLwpmecsa nHNLManM3aTopbl A8 TUMOB 3HAaYEHU (TO
€CTb, AN CTPYKTYP UMM NEepeYnCneHnin) MoryT 3anyckaTtb
nNpoBanuBalLLMNCA MHMLnann3aTop B Nobom Touke ero
npowecca nHmgmnanusauun. B cTpyktype Animal, KOTOPYHO Mbl
paccmaTpuBanu paHee, MHMLnanm3aTop 3anyckaeT nposan
MHUUKannsauunm B CaMOM Havane ero peanmsauunm, 0o Toro Kak
CBOWCTBO species NOMYYUSIO 3HAYEHME.

[ns knaccoB., ogHaKo, NPOoBanuBalLLMNCA UHULMann3aTop
MOXeET Bbl3blBaTb MPOBan MHULManNM3aL M ToNbKO Nocre Toro,
Kak Bce XpaHVMble CBOMCTBA MoMyYaT CBOU UCXOAHbIE 3HAYeHUs
1 NpomnsonaeT Aenerauus n6oro nHMLnannsaTopa.

I'Ipmmep HWXXe NoKa3blBaeT KakK MOXXHO UCMNOJ1Ib30BaTb
n3Brie4eHHble HeEABHO OMNLUOHalrbHbie CBOMNCTBa and
yOOBNETBOPEHMSA 3TOMY TPEBOOBaHMIO BHYTPU
npoBanuBaloLLerocs MH1L Manu3aTopa Knacca:

class Product {

let name: String!

init? (name: String) {
self.name = name
if name.isEmpty { return nil }
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Knacc product, onpeaeneHHbln Bbllle, O4EHb MOXOX Ha
CTPYKTYPY Animal, KOTOPYIO Mbl BUOENN paHee.

Knacc Product UMeeT KOHCTaHTHOE CBOMCTBO name, KOTOPOE He
OOJHKHO MMETb NMYCTOro 3Ha4YeHns TMna String. [Ns BbINONHEHUS
aToro TpeboBaHns Knacc product UCNOSMb3YeT
nposanmsarou.mﬁcq MHNUMann3aTop And NpoBEPKN TOrO, YTO
3Ha4YeHe CBONCTBA He NYCTOoe, A0 TOro, Kak NO3BONNTb
MHULManM3aunm yCcrneLHo 3aBepLUNTbCS.

OpfHako Product ABNAETCH KNAcCOM, a HE CTPYKTYPOK. JTO
03HayaerT, YTo B OTNINYMM OT Animal, NPOBanMBaloLMIACS
WHMLMann3aTop Ang Knacca Product AOJPKEH NpegoCTaBnsAThb
HavanbHble 3HayYeHUs1 ANg CBOMCTBA name A0 TOro, nposana
MHULManusau .

B npumepe BbllLe CBOMCTBO hame Kkracca Product onpegeneHo
Kak HeIBHO U3BreYeHHOe ONnuUuoHarnbHoe String, TO

eCTb String!. Tak kak oHa ONuUOHarbLHOro TUMa, To 3TO 3HaYNUT
YTO CBOMCTBO hame MMeeT HayanbHoe 3HayeHne nil, 4O TOro Kak
npuceanBaeTcs Apyroe 3HavyeHue B NpoLecce NHNLnanmsaumm.
OTO 3HayYeHne No YMONYaHUIO nil B CBOK OYepedb 3HauuT, YTO
BCE CBOWCTBA MpeAcTaBneHHble KNaccoM Product UMET
BanuaHble HavanbHble 3HavYeHus. U B pesynbTarte
npoBanuBaLLMNCA MHALWANU3aTop Ana Product MOXeT
BbI3BaTb MpoBan MHUL Manu3aLmnm B Havarne nHmuunanuaartopa,
ecnu emy nepegagyT nycTyi CTPOKY, 40 NpucBanBaHUA
orpegeneHHoro 3Ha4yeHusi CBOMCTBY hame BHYTpu
WHULManuMsaTopa.

M3-3a TOro, YTo CBOMCTBO Name ABNAETCA KOHCTAHTOWN, Bbl
MOXeTe ObITb yBEPEHbI, YHTO OHO BCErga MMeEeT 3HayeHne He nil,
€Cnun MHMLManmsaums npowna ycnewHo. [laxe ecnv oHo
onpegeneHo nNpu NOMOLLY HESIBHO N3BIEYEHHOIO OMNLMOHAasbHOro
Tuna, Bbl BCEraa MoXxeTe Nofy4nTb OCTYMN K HEABHO
N3BreYEeHHOMY 3Ha4YeHM0, 6e3 He0BX0aUMOCTN NPOBEPATL
3Ha4YeHne Ha nil:
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if let bowTie = Product(name: "rancryk-
Hadbouka") |

// Ha yXe He HYXHO NPOBEPUTHL, UTO bowTie.name
== nil

println("HaszBenue nponykra - \ (bowTie.name)")
}

//BeIBOIMT "HasBaHue NOPONYKTa — IaJICTyK-—
Habouxa"

PacnpocTtpaHeHne npoBanuBaloLlerocs
MHULUManusaropa

MpoBanuBatoLWMINC MHULManM3aTop Kracca, CTPYKTypbl,
nepeyncneHns MoxeT ObITb AeNnerMpoBaH K Apyromy
npoBanMBaloLLEMYCS UHULMANM3aTopy 13 TOTO e Knacca,
CTPYKTYpbI, Nepeyncnenns. AHanorM4Ho npoBanuBatoLLMncs
MHMLManu3aTop nogkracca MoxeT OblTb AeNnernposaH HaBepx B
NnpoBanMBaloLLMINCS MHULLMaNM3aTop cynepknacca.

B nio6om cnyyae, ecnv Bbl AenermpyeTte Apyromy
MHMLMann3aTopy, KOTOPbIN NPOBanMBaeT MHULMAaNU3aL Mo TO 1
BECb NPOLLeCC NHMLnan1saL M NnpoBanmeaeTca HeMeaneHHo 3a
HMM, 1 Janee HUKaKoM Ko MHULManu3aLmum yxxe He UCMOoNHSAETCS.

3ameTKa

MpoBanuearoLMNCA NHULMANM3aTOP MOXET TakkKe AernernpoBaTb
K HENpOBanMBaLEeMYCs nHULManm3aTopy. Micnonb3ys Takon
nogxod, Bam crneayet 0o6aBuTb NOTEHU ManbHoe COCTOsHME
npoBara B CyLLUEeCTBYHLIMIA NPOLLECC NHULMaNM3aLNN, KOTOPLIN B
NMPOTUBHOM Crly4ae He NpoBanuThbCS.

Mpumep Huxe onpepensieT

nogknacc CartItemkKrnacca Product. CartItem cO30aeT Mogenb
3MeMEHT B KOpP3MHE OHNalH 3akas3a. CarItem NPeAcTaBnsaeT
XpaHMMOE CBOWCTBO quantity U NPOBEPSAET, YTOObI 3TO CBONCTBO
BCErga MMerno 3HayeHne He meHee 1:
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class Cartltem: Product {

let quantity: Int!
init?(name: String, quantity: Int) {
super.init(name: name)
if quantity < 1 { return nil }
self.quantity = quantity

CBOWCTBO quantity UMEET HEABHO U3BMNEYEHHbIN
L,enoYncrneHHbin Tun Int . Kak n B criyyae co CBOMCTBOM hame
Knacca Product, YTO O3Ha4aeT, YTO CBOMCTBO quantity UMeeT
3Ha4yeHue nil o TOro, Kak OyaeT NPUCBOEHO KaKkoe-To
crneumndmryeckoe 3HadeHme.

MpoBanuBaloLWMNCA UHALLMANN3aTop AN Cart Item HAYUHAETCA C
[enerMpoBaHuns B MHULManmM3aTop

init (name:) cynepknacca Product. OTO yA0OBNeTBOPSAET
TpeGoBaHUIo, YTO NPOBaANUBAIOLLMACA UHULLMANN3aTOpP A0IMKEH
Bceraa npoBoauTh AenerMpoBaHne nHuLnanMsaTopa ao Toro, Kak
cpaboTaeT nposan UHULnanusauum.

Ecnun vHnymnannsayus cynepknacca nposajimBaeTca n3-3a 1oro,
YTO 3Ha4YeHNEe name NYCTOE, TO BECb NpoLeCcC MHMUnann3aunm tak
Xe nposanuBaeTcAa HemeanrneHHoO N HUKakoro Koaa
nHMUmnanmsauum 6onbLue He ncnonHsietcs. Ecnm nHmymnanmsaugus
cynepkriacca npoxogunT ycnewHo, ToO UHMUNann3aTop CartItem

npoBepsieT, YTO OH NOMy4Yusn 3HavyeHne quantity 1 UK bonee.

Ecnu BbI co3paeTe aKk3eMnnAap CartItem Cname, UMEKOWAM HE
nycTtoe 3Ha4YeHne, n quantity paBHO 1 unu bonee:
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if let twoSocks = CartItem(name: "HOcCok",
quantity: 2) {

println ("Bems: \ (twoSocks.name), KOJMUECTBO:
\ (twoSocks.quantity)")
}

//BEIBOIMT "Bemb: HOCOK, KOJMUECTBO: 2"

Ecnu Bbl nonpobyeTe co3aaTh 3k3eMNNsSp CartItem CO
3HaYyeHneM 0, TO MHULManM3aTop CartItem BbI3OBET NpoBan
MHULManu3auum:

if let zeroShirts = CartItem(name: "dyrbomnxa'",
quantity: 0) {

println ("Bems: \(zeroShirts.name),
komueTcBO: \ (zeroShirts.quantity)")
} else {

println ("HeEBOBMOXHO MHMUMAIM3UPOBATE HOJIb

byTHosok")

}

//BEIBOIMT "HEeBO3MOXHO MHULMAIM3MPOBATL HOJIb
dyTbosiok"
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AHanorMyHo, ecnm Bbl MONbITaeTeCh CO3aaThb

9K3eMNMAp CarItem C NYCTbIM 3HAYEHMEM CBOMCTBA name,
MHULManmsaTop cynepkrnacca Product 6yaet npnunHon nposana
WHWLManunsaynu:

if let oneUnnamed = CartItem(name: "",
quantity: 1) {

println ("Beums: \ (oneUnnamed.name),
konmueTcBO: \ (oneUnnamed.quantity)")
} else {

println ("HeBO3MOXHO MHULMAIM3UPOBATE OIOMH
HeMMEeHOBAaHHM NPOOyKT")
}
//BEIBOIMT "HEeBO3MOXHO MHULUMAIM3UPOBATL ONUH
HEeVMEHOBAaHEM NponyKT"

MepeonpeneneHne npoBanuBaloLLErocs
MHUManusaTopa

Bbl MOXeTe nepeonpefenvTb NpoBanMBaoLLMnCs
WMHMLManM3aTop cynepkracca B nogknacce, Tak e kak nobown
ApYrov nHmumanmsartop. inn Bl MoXeTe nepeonpeaenntb
NpoBanuBalo LM MHUL MANM3aTop cynepknacca He
NpPOoBanNMBaoLLMMCS UHULMANM3aToOpPOM noakracca. 3To
No3BONSsIET BaM OMpenennTb NOAKMIAcC, Ans KOTOPoro
NHULManM3aLmsi He MOXeT NPOBanNnTbCA, Aa)e Koraa
WMHULManu3auna cynepkrnacca no3BossieT 3To caenaTthb.

3anomHuTe, YTO ecnu Bbl NepeonpeaensdeTe NpoBanMBatoLLMIACA
MHULMann3aTop cynepkracca He NpoBanMBaroLLMMCS
WMHULManM3aTopoM NoAaknacca, MHuunanusaTop noaknacca He
MOXET AeNerMpoBaThb HaBepPX, B UHULMANM3aTop cynepknacca.
He npoBanueatoLLmMinca MHLManNN3aTop MOXeT HUKoraa He
AenerMpoeaTthb B NpoOBasiMBaoLLMIACS NHULMANM3aTop.
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3ameTKa

Bbl MoXeTe nepeonpeaennTb NpoBanvBatoLLMIACS
WMHULManM3aTop He NpoBanuBatoLLMMCS UHULLMANN3aTOPOM, HO He
HaobopoT.

Mpymep HWxe onpeaenseT Knacc Document. ATOT KNACC
MoAenupyeTt OOKYMEHT, KOTOPbIN MOXeT BbITb UHULManNu3aupoBaH
CBOUCTBOM name, KOTOpPOE MMEET MOXET UMETb 3Ha4YeHne
OTNINYHOE OT NMYCTOro UNNnil, HO HUKAK HE MYCTYIO CTPOKY:

class Document ({
var name: String?
//2TOT MHMIMANIM3AaTOP CO3OaeT IOKYMEHT CO
3HaueHreM nil cBoMcTBa name
init () {}
//3TOT MHMLIMAIM3ATOP CO3IaeT IOKyMeT C He
IIyCTBIM CBOMCTBOM nhame
init?(name: String) {
if name.isEmpty { return nil }
self.name = name

Cnepytowmi npumep onpegensiet

nogknacc Automaticall yNamedDocument Kfacca Document.Auto
maticallyNamedDocument ABNAETCHA MOOKMNACCOM, KOTOprI7I
nepeonpegenset o6a HasHa4YeHHbIX UHMLMann3aTopa,
NnpeacTaBneHHbIX B Document. ATO NepeonpeneneHne
rapaHTUpyeT, YTO 3K3eMnnsap

AutomaticallyNamedDocument 6y,u,eT MMeTb NcxogHoe
3Ha4YeHue “ [Untitled]” CBOWCTBA name, ecrnii 3K3emMnnap
co3faH 6e3 MeHUn Unu ecnu NycTas CTpoka nepefaHa B
MHNLMNaNMU3aTop init (name:):
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class AutomaticallyNamedDocument: Document {
override init () {
super.init ()
self.name = " [Untitled]"
}
override init (name: String) {
super.init ()
if name.isEmpty {
self.name = "[Untitled]"
} else {
self.name = name

AutomaticallyNamedDocument nepeonpegenseTr
NpoBanMBaoLLMNCA NMHULMANM3aToOp init? (name:) Cynepknacca
He npoBanBalOLWMMCA MHULUNANN3AaTOPOM init (name:). M3-3a
TOro, YTO Automatical 1l yNamedDocument CAPaBSAETCA C NyCTON
CTPOKOW MHaye, YeM ero cynepknacc, ero MH1ULnanMsaTop He
obsizaTensHO OOJDKEH NpOoBannTbCA, TaKUm 06pa30M OH
npenocrtaBndeT He NpoBaniMBaloLLyOCA BEPCUIO MHUL Manna3atopa
BMECTO NpoBanuBeatoLLENnCs.

MpoBanuBaWMnNca nHULmManusartop init!

OO6bI4HO Bl ONpeaensaeTe NPoOBanMBaLWLMNCS NHULLMann3aTop,
KOTOPbIN CO34aeT oML MOHaNbHbIN 3K3eMMNAP COOTBETCTBYOLLENO
Tuna nyTemM pasMeLLleHmns 3Haka Bonpoca nocre Kno4eBoro
cnoBa init(init?). ANbTepHATUBHO, Bbl MOXETE OnpeaeniTb
NpPOBanNMBaoLLMIACA MHULIMANN3aTop, KOTOPbIV co3gaeT
3K3eMNsAp HESABHO U3BMekaeMoro onLuoHana
cooTBeTcTBylOLWero Tuna. Caenatb 3TO MOXHO, €CN BMECTO
BONPOCUTENBbHOrO 3HakKa NoCTaBUTb BOCKNUL aTENbHbIN 3HaK
nocre KnNi4yeBoro cnoga init (init!).
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Bbl MOXeTe aenermpoBaTtb OT init? Binit! M HA0BOPOT, a Tak
Xe Bbl MOXeTe nepeonpeaenuTb init? CNOMOLLBI init U
Hao6opOT. Bbl Tak xe MoXeTe AenerMpoBaTthb OT init Binit!,

X0TA, Aeliad Takum 06p830M, Mbl 3aCTaBnM CpGGOTaTb
yTBEpXOEeHne, ecnn init ! NpoBannUT MHUL ManNM3aLuto.

TpeGyvemble
MHUIUAJINA3ATOPDI

HanuwuTe required nepen onpeneneHmeMm MHMUManusaTopa
Krnacca, ecrnu Bbl XOTUTe, YTOObI KaxadblA NoAKMNacc 3Toro Krnacca
ObIn1 006513aH peanu3oBbIBaTb 3TOT MHULMANM3aTop:

class SomeClass {
required init () {
//mmMieM TyT peanm3aluin VMHULMAIU3aTopa

Bbl Takke OOMmMKHbI NMCaTb MOAUGUNKATOP required Nepenq
Kaxgon peanusauunen Tpebyemoro nHMumManmsaTopa kracca ans
WMHOMKaL UKW TOTO, YTO NOCeAYoLLMIA MOAKIACC TakK e A0SHKEH
yHacnegosaTb 3TOT MHMLMANM3aTop Mo Lenoyke. Bl He
nuuwmnTe override, KOrga nepeonpeaensieTe HasHa4YeHHbIN

MHUUMnann3aTtop:

class SomeSubclass: SomeClass {
required init () {
//mimeM TYT peanmus3aluio MHULMAIM3aTopa
nomgkJjacca

}
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3ameTKa

Bbl He nomMxHbI 06ecneYnBaTh ABHYIO peanusal o Tpebyemoro
WHULIManu3aTopa, eCnv Bbl MOXETe Y0BMNeTBOPUTL TpeboBaHue
yHacneaoBaHHbIM UHULMANNM3aTOPOM.

Ha4yaJibHOe 3HayeHue
CBOVICTBA B BUJAe QYHKIIUUN
M 3aMbIKaHUA

Ecnu HavanbHoe 3HavyeHue cBoncTBa TpebyeT kKakon-To
HaCTPOWKN UMK CTPYKTYpU3aLIMK, TO Bbl MOXETE UCMONb30BaTb
3amblkaHue nnu rnobanbHyo yHKL K0, KoTopasa byaeT
npeaocTaBnNATb 3HaYeHne AN 3Toro cBoncTea. Kak Tonbko
CO3[aeTCs HOBbIN 3K3eMMNsp, Bbl3blBaeTCA PYHKLUS UK
3aMblkaHue, KOTopas Bo3BpallaeT 3HaYeHune, KoTopoe
npuceavBaeTCcs B Ka4eCTBe HayarnbHOro 3Ha4e HMs CBOMCTBA.

OTu BUAbLI 3aMblKaHWUA U hYHKL M 06bIYHO co3aatoT
BpPEMEHHOE 3Ha4YeHMe TOro e Tuna, YTo U CBOMCTBO, UCMOSb3ys
3Ty BENUYNHY A1 OTOOpaXkeHUs xxenaemMoro Ha4anbHoro
COCTOSIHWSA, 3aTEM BO3BpaLLAlOT €€ B KA4eCTBe Ha4yanbHOro
3Ha4YeHuns CBOWCTBA.
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Huxe npmBeaeHa cxema T0ro, Kak 3aMblkaHVUE MOXeT
npeanocTtaBnATb Ha4YallbHOE 3HAa4YeHue CBOVICTBy:

class SomeClass {
let someProperty: SomeType = {
// cos3maeM HauvaJbHOE BHAUeHMS JId
SomeProperty BHYTPM 3TOI'O 3aMEIKAHMA
// someValue mosmkeH OBHTHL TOTO XE& THUIIa, UTO
n SomeType
return someValue

O

O6paTuTe BHUMaHWe, YTO Nocre 3akpbiBatoLlein urypHoi
CKOOKM 3aMblkaHMsa MayT nycTasi napa Kpyribix ckobok. 3To
roBopuT Swift, YTO HY)KHO UCMONHUTbL 3TO 3aMblKaHNe
HeMezneHHo. Ecnuv Bbl nponycTuTe 3Tu CKOGKM, TO Bbl
npuceanBaeTe caMo 3HayeHue 3aMblkaHWsi CBOMCTBY, a He
BO3BpaLlaeTe 3HaYeHUs 3aMblKaHUS.

3ameTKa

Ecnu BbI ncnornb3yeTe 3aMblkaHe ana nHuynannsaunn
CBOWCTBA, MOMHUTE, YTO OCTaNbHas YacTb SK3eEMMNApa eLLe He
WHULManM3nMpoBaHa, Ha TOT MOMEHT KOraa UCNOJSIHAEeTCs
3aMblKaHMe. ATO 3HAYMT, YTO Bbl HE MOXETE MOSyYMTb JOCTYM K
3HaYeHUSAM OpYrMx CBOWCTB M3 BaLLEro 3amblKaHUs, Aaxe ecnv
3TN CBOWCTBA MMEIOT HavarbHoe 3HavyeHue. Bbl Tak e He
MOXXETEe MUCMoJib30BaTb HEAABHOE CBONCTBO Self n He moxeTe
Bbl3BaTb KaKoW-nMbo MeTop BalLero aksemnnspa.

MprMep HWXe onpeaensieT CTPYKTYpY Checkerboard, KOTOpast
MoZenvpyeT gOocKy Ans urpbl “LUatikun”:
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B urpy wawku urpatot Ha gocke 10x10, ¢ Yepeayrommmncs
YepHbIMU 1 GenbiMK kneTkamu. [ns oTobpaxeHust urpanbHom
OOCKM NS 9TOW Urpbl, CTPYKTYpa Checkerboard UMeET

€[VHCTBEHHOE CBOWCTBO boardColors, KOTOPOE AABMSieTCS
maccuBoM 13 100 3HauYeHU Tuna Bool. 3HaYeHUe true
oTobOpaxaeT YepHbIe KNeTKN, false - 6enble. NepBoe 3Ha4eHue

MaccuBa 0TobpaXkaeT NeBbIV BEPXHUIA Yron AOCKU, 3HAYEHne
nocregHero afeMeHTa oTobpaxaeT nNpaBbIi HUXKHUIA YTron LOCKM.

MaccuB boardColors MHUUmanmn3nposaH C NOMOLLbH 3aMblKaHUA
ana ycrtaHoBKA 3Ha4yeHui LBETOB:
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struct Checkerboard {
let boardColors: [Bool] = {
var temporaryBoard = [Bool] ()
var isBlack = false
for 1 in 1...10 {
for 3 in 1...10 {
temporaryBoard.append (isBlack)
isBlack = !isBlack
}
isBlack = !isBlack
}
return temporaryBoard
()
func squarelIsBlackAtRow (row: Int, column:
Int) -> Bool {
return boardColors[(row * 10) + column]

Korga 6bl Bbl He cO3aany HOBbIV 3K3EMMMAP Checkerboard,

3aMblKaHMe NCNoJTHAEeTCA, U HaYvalribHOe
3Ha4YeHne boardColors BbICHUTbIBAETCA N BO3BpaLLAEeTCs.

3ambikaHMe B NpMMeEpE BbIlLE BbICYUTBLIBAET BPEMEHHbIN
MacCCuB temporaryBoard N BO3BpPalLLUAET ero B Ka4yectee

BO3BpaLwlaemMoro 3Ha4yeHnAa 3aMmblkaHMeMm, Kak TOJ1IbKO OH BECb

3anoJIHAEeTCA. BO3BanJ,eHHbII7I MacCuB COXpaHAETCA
B boardColors U MOXeT BbITb 3anpoLlleH 4Yepeal

MeTo[ squarelsBlackAtRow:

let board = Checkerboard()
println(board.squareIsBlackAtRow (0, column:
1))

// BmBemeT "true"
println(board.squarelIsBlackAtRow (9, column:

9))

// BeBemetT "false

369



JleMHUIIMAJIN3AL U

JHeuHuyuanuszamop Bbi3blBAETCS cpa3dy Nocne ocBoboXaeHUs
ak3emnnsapa knacca. Bel nuwmnte gevHuymnannsaTopsbl ¢
KINKYEBOro crnoBa deinit, aHanorM4yHo Kak Bbl NULLUTE

MHUL ManM3aTopbl C KNIOYEBOro crioBa init. D,eMHVILl,MBﬂVBaTOpr
OOCTYMHbI TOJIbKO AOJ1A4 KNacCoBbIX TUIMOB.

Kak pa6éoTaeT
JEeUHUIUAJIN3AL U

Swift aBTOMaTM4eCcKn 0ocBOOOXKAAET BaLLM SK3EMMNAPDI, UTO
ocBoboXgaeT NnamsThb B CBOK o4Yepeab, Koraa oHu 6onblue He
HY>XHbl. Swift 6epeT Ha cebsa ynpaBneHne NnamaTbo 3K3EMMNNAPOB
yepe3 ARC(automatic reference counting), 4to 6yaet 06bsicHeHO
4yTb No3xe. OObIYHO BaM HE HY>KHO BPYYHYIO YACTUTb NaMsATb,
Korga Bawm ak3emnnsipbl ocBoboxaatoTes. OgHako, koraa Bbl
paboTaeTe ¢ BaWMMKn COBCTBEHHbLIMM pecypcamMmu, Bam,
BO3MOXHO, MOHA400UTCA NPOBOANTL AOMOSMHUTENBHYI0 YNCTKY. K
npuMepy, ecnv Bbl CO34aeTe CBON KNnacc 4SS OTKPbITUS dharina u
3anncum B HEroO Kakon-To MHGOPMaLLMn, a NOTOM €ro 3aKkpblBaeTe,
TO Bam NOHagobuTca 3akpbITh dans 40 TOro Kak Bbl ocBoboauTe
3K3eMNIAp Knacca.

Onpep,eneHl/l;l Knacca moryt umetb MakCMMym oinH
OenHnumnann3aTtop Ha O4uH Knacc. D,eVIHI/ILI,VIaJ'II/I3aTOp He
NPUHUMaEeT H OOHOro napamMeTpa n nNnMueTcd oes3 Kpyrnbix
CKOBOK:

deinit {

// npoBeleHVe IeUHULMATIM3aLNUA

}
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ﬂ,eVIHVILl,VIaJ'IVISaTOpr BbI3bIBAlOTCA aBTOMaTU4YECKMN NpAMO nepen
TeM Kak ocBoboXxagaeTcst aK3emMnn4ap. Y Bac HET BO3MOXXHOCTU
BbI3blBaTb AENHNLINANN3ATOP CaMOCTOATENIbHO.
D,eVIHVILl,VIaJ'IVBaTOpr cynepkrnacca HacrneagyrTca nx
noaKnaccamu, n genHnunann3aTopbl CyrnepkKacca Bbi3biBalOTCA
aBToMaTU4eCKU B KOHLU e peann3auunmn genHnumnanmsatopa
noakriacca. ,D,eVIHVILI,VIaJ'IVI3aTOpr CynepkKraccoB Bcerga
BbI3bIBAOTCA, AaxKe eClnn nogkrnacc He nMmeeT CBoero
aenHununanm3artopa.

Tak kak ak3eMnnsp He ocBobOXaaeTcs A0 TexX Nop noka He byaeT
BbI3BaH AeUHULMANN3aTop, TO AEMHULMANUMATOP MOXET MNOMy4ITb
OOCTYN KO BCEM CBOMCTBaM 3K3eMnNnsipa, KOTOPbIN OH Bbi3blBaET,
N MOXeT N3MEHUTb CBOE NOBeAEHME, OCHOBbLIBAsSICb Ha 3TUX
CBOWCTBax(Hanpumep, MMms daiina, KOTOPbIN JOIMKEH ObITb
3aKpbIT).

371



JeHUnAIN3aTOPhI B
AeNCTBUE

3pnecb nNpvBeaeH Npumep AevHuunanuaaTopa B AecTenm. Ons
co34aHus NPOCTOMN UIPbl B 3TOM NpMMepe onpeaensioTcs asa
HOBbIX TUNa Bank U Player. CTPyKTypa Bank ynpaensieT

HaNM4YHOCTbI0, KOTOPOWN HE MOXET ObITb BonbLle 10000 MOHET B
obopoTe. B urpe moxeT BbITb TONbKO OAMH Bank, TAKYTO Bank
peanv3oBaH B Ka4yecTBe CTPYKTYPbl CO CTaTUYECKUMU
CBOWCTBaMW U MeToA4aMM ANst XpaHEeHUs U yNpaBneHus TeKyLMM
COCTOSIHNEM:

struct Bank {
static var coinsInBank = 10000
static func vendCoins(var
numberOfCoinsToVend: Int) -> Int {
numberOfCoinsToVend =
min (numberOfCoinsToVend, coinsInBank)
coinsInBank -= numberOfCoinsToVend
return numberOfCoinsToVend
}
static func recieveCoins (coins: Int) {
coinsInBank += coins

}

Bank cneguT 3a TeKyLMM KONIM4eCTBOM MOHET, KOTOPbIe Yy Hero
€CTb B CBOWCTBE coinsInBank. TakKxe oH npenocrtaesndAeT ABa
MeToda vendCoins, recieveCoins Ansg o6paboTkn cobbiTnin
KonnekunoHnpoBaHNUA MOHET U X pacnpegeneHns.

MeTog vendCoins npoBepAeT 4OCTAaTOYHOCTb KOJin4ecTBa MOHET

B 6aHke nepepn ux aucTpmbyumen. Ecnu B 6aHke HeJOCTaTOYHO
MOHET, TO Bank BO3BpaLlaeT MeHbLUee YMCro, YeM Obino

3anpoLLeHo (U BO3BpaLlaeT Hofb, eCrin MOHET B 6aHke He
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ocrtanocok). Metoa vendCoins 00bABNSAET
numberOfCoinsToVend KaK MEPEMEHHbIN MapaMeTp, Tak YTo
4YMCNO MOXET BbITb MOAMULMPOBAHO BHYTPK Tena metoaa, 6es
Kakomn-nmbo HeobxoamMmMocTn 06bABNATL HOBYIO NepeMeHHyto. OH
BO3BpaLlLaeT Lenoe 3HavyeHue Ans oTobpaxeHus akTyanbHoro
KOMMYecTBa MOHET, KOTopble ObinM NPeaoCTaBMNEHbI.

MeTop recieveCoins NPOCTO A0GABNSAET NONYYEHHOE YACIIO
MOHeT obpaTHO B B6aHK.

Knacc player onucbiBaeT urpoka B urpe. Kaxabln urpok umeeT

onpeaeneHHoe KONMYeCTBO MOHET, XpaHSALLMXCA AN NI0ObIX
Lenen, KOTopble MOryT BbITb UCMONb30BaHbI B Nto60e Bpems. ATo
oTobpaxaeTcs CBOMCTBOM coinsInPurse:

class Player {
var coinsInPurse: Int
init (coins: Int) {
coinsInPurse = Bank.vendCoins(coins)

}
func winCoins (coins: Int) {
coinsInPurse += Bank.vendCoins (coins)
}
deinit {
Bank.recieveCoins (coinsInPurse)

}
Kaxgbin aK3eMnnaAp Player MHNLUMANMU3NPOBaAH C Ha4YalribHbIM

agonyuleHnem onpeaeneHHoro konm4yectesa MOHET U3 0aHka,
XOTHA Player MOXET NOMYy4YNTb N MEHbLLIEE KONIN4eCTBO MOHET,

€CINN HeoCTaTOYHO MOHET B GaHke.

Knacc player onpegensieT MeToq winCoins, KOTOPbIN NonyyaeT

onpeneneHHoe YACIo MOHET OoT baHka 1 gobaenseT nx B
KoLlernek urpoka. Knacc player Takxe peanusyeT

aenHnumnannmsartop, KOTOprVI BbI3blBaeTCA Cpagdy Nnocrie Toro, Kak
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ak3emnnap ocsoboxaaeTcs. B npumepe HUxe genHuumManusaTop
NPOCTO BO3BpaLLaeT BCE MOHEThI UrpokKa B GaHK:

var playerOne: Player? = Player (coins: 100)
println("HOBEM MIPOK MNPUCOEIMHMIICS K MUI'PE CO
\ (playerOne!.coinsInPurse) moHeTaMu'")

// BeBOOMUT "HOBBIM UTPOK MNPUCOEIMHUIICS K UTPE
co 100 moneTamm"

println("\ (Bank.coinsInBank) mMoHEeT OCTaJIOChH B
HOanke")

// BuBomuT "9900 mMoHeT ocTasioch B BGaHke"
HoBbIn ak3emnnsip Player CO34aH CO 100 MOHETaAMM, ECNN Takoe
KONM4eCTBO €CTb B 6aHke. JK3eMNnsip XpaHUT ONLMOHANbHYIO
NepPEMEHHYI0 playerOne TUNA Player. ONUMOHANbHLIA TUN
NCNonb3yeTcs 30eCh, MOCKOSIbKY UTPOK MOXET MOKUHYTb UTPY B
no6on momeHT. OnuKroHan Nno3BoNiieT BaM OTCIEXUBaTb
NPUCYTCTBUE UrPOKa B Urpe.

TakKak playerOne ABNSETCA OMLMOHANOM, TO UCMOMb3yeM
BOCKMMLU aTeNbHbIN 3HaK (! ), KOraa Mbl XOTMM NMOMYYMTb AOCTYM K
€ro CBOMCTBY coinsInPurse WM KOr4a Bbl3blBAaeM

MeTo4 winCoins:

playerOne! .winCoins (2000)

println("PlayerOne Bemirpan 2000 mMoHeT M celdyac
y Hero \ (playerOne!.coinsInPurse) moner")

// BeBOmuUT "PlayerOne semirpan 2000 moHeT u
cemuac y Hero 2100 mouner"

println("B 6Ganke ocranock \ (Bank.coinsInBank)
MoHeT")

// BeBOOUT "B 6GaHke ocTajsiochk 7900 moner"

374



3pech Haw Urpok Beinrpan 2000 MOHeT. Tenepb y HEro B
KoLlesnbke 2100 MOHET, COOTBETCTBEHHO, B OaHke
ocTanocb 7900 MOHET.

playerOne = nil

println("PlayerOne noxuuys urpy")

// BeBOmMT "PlayerOne MHOKUHYJI UTPYy"
println("Ceriuac B Banke \ (Bank.coinsInBank)
moHeT")

// BeiBOOMT "Ceruac B Oanxke 10000 moHeT"

// sTOoT npmMep BymeT KOPPEKTHO paboTaTb TOJIbKO
B IIPOEKTe, a He B IIeCOUHUIEe

Urpok nokuHyn urpy. 3To ocyLLecTBUMO, ECIN Mbl MPUCBOUM
onuunoHany playerOne 3Ha4Y€HUE nil, YTO 3HAYUT, YTO UTPOKa
Ooonblle HeT. Ha 9TOT MOMEHT Mbl OOnbLLEe HE UMeeMm goctyna kK
CBOWCTBaM Unn metogam I'IepeMeHHOI7I playerOne, TO €CTb Y HacC
CIilOMaHa CcCblfnka Ha 3K3eMnnap Knacca Player, TakK4To
aKseMnnap OCBO60)KD,aeTCFI n OCBOGO)K,D,aeTCFI namMmaTb. npﬂMO
nepenTeM Kak 31O CIy4nTCd, aBTOMaTU4YECKU Bbi3blBaeTCA
MHUUmnannsaTtop, KOTOprVI BO3BpaLlaeT MOHEeTbI B OaHkK.
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ABTOMAaTHUYUCKHUH MOJACUET
CCbIJIOK (ARC)

Swift ncnoneb3ayet automatic reference counting (aBTomaTnyeckmin
noacyeTt CCbIJ'IOK) Ona oTcnexmBaHnAa n ynpasneHna naMmaTbio
BaLLEro NpunoxeHusi. B 60nbLUIMHCTBE CriyYyaeB 3TO O3Ha4YaeT,
YTO ynpaeneHne NnamaTbio "NpocTo pabotaeT" B Swift n Bam He
HY>XHO AyMaTb O CaMOCTOATENbHOM ynpaBneHun namsatsio. ARC
aBTOMaTmnyecu ocoBboxgaeT NnaMsTb, KOTOpasa UcNonb3oBanach
3K3eMMMASAPOM Krnacca, Korga 3T aKk3emnnsapbl 0onbLue Ham He
HYXHbI.

OpaHako He B HEKOTOPbIX Cnyyasax angd ynpasoeHusi namatbio ARC
HY>XHO BonbLUe MHdOopMaL U 06 OTHOLLEHNSAX MeXay
HEeKOTOpbIMW HYacTsIMU BaLLero koga. dTa rnaea onuLleT 3Tu
crny4yam n nokaxeT kak BknounTtb ARC, 4Tobbl 3Ta cMcTema B3sna
Ha cebs BeCb KOHTPOSb NaMATHIO BALLETo NPUMIOXEHUS.

3ameTKa

ARC npumeHuMa TonbKo A 3k3eMnnspoB knacca. CTpyKTypbl 1
nepeyvnceHuns ABNSTCA TUNaMn 3Ha4YeHWIN, a He CCbINOYHbIMM
TMNaMW, U OHU He NepeaatoT CBOM 3HAYEHUS NO CCbISKE.
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Pa6oTa ARC

Kaxxgbin pas, koraa Bbl co3gaeTe ak3emnnsp knacca, ARC
BbloendeT KyCOoK NnaMATh ana XxpaHeHnaA MHCbOpMaLLVIVI 3TOlro
aK3emnrisipa. OTOT KYCOK NaMATU COAEPXKMT MHpopMaLLMIo O Tune
3K3eMNnspa, 0 ero 3Ha4YeHUn n N bbIX XpaHUMbIX CBOMCTBaxX
CBSI3@HHbIX C HUM.

[ononHuTtenbHo, korga aksemnnap 6onbLie He HyxeH, ARC
ocBoboXaaeT NaMATb, MCMOSb30BaHHYHO NOA 3TOT IK3EMMNIISAP, U
HanpaenseT 3Ty NaMATb Tyada, rAe oHa HyXHa. OTo CBOero poaa
rapaHTusl TOro, YTO HEHYXXHbIE 3K3eMNNsSPbl HE OyayT 3aHMMaTb
namsaTb.

OpaHako, ecnn ARC ocBo60oanT naMATb NCNOSb3yeMOro
aK3emMnndapa, To 4oCTtyn K CBOMCTBaM Unu MeTogaM 3Toro
ak3eMnnsipa 6ygeT HeBo3aMoXeH. Ecnm Bel nonpobyeTe nonyunTb
AOCTYM K 3TOMY 3K3eMNsipy, TO Balle NPUNoXeHNe ckopee BCEro
BblAACT OLIMOKY 1 OyaeT OCTaHOBMNEHO.

[na Toro, 4tToObl HYXXHbIV 3k3emnnsp He nponan, ARC BegeT
y4yeT KONM4ecTBa CBOWCTB, KOHCTaHT, MepeMeHHbIX, KOTopble
CCbINnarTCcAa Ha Kaxapli aksemnnap knacca. ARC He ocBo6oamT
3K3eMMNSAP, ECNN €CTb XOTs Obl 04HA aKTUBHAas! CCbifka.

[ns Toro 4ToObl 3TO ObIITO BO3MOXHO, KaXOblil pa3 Kak Bbl
npucBanBaeTe 3K3eMMIisip CBOMCTBY, KOHCTAHTE U NEePEMEHHON
cosgaetcs strong reference (cunbHas cBA3b) C 3TUM
aK3emnnapom. Takas CBsi3b HasblBaeTCA “CUNbHON”, TaK Kak OHa
KPENKO OePXXUTCA 3a 9TOT IK3EMMIISAP U He NO3BONAET eMy
ocBoboaNTCA 40 TEX NOP, MOKa OCTATCS CUNbHbBIE CBA3N.
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ARC B ielicTBUeE

MpvBenem npumep TOro, kak padotaet ARC. Haw npumep
Ha4yHEeM C Krnacca Person, KOTOPbIA oNpeaenseT KOHCTaHTHOE

CBOWCTBO name:

class Person {
let name: String
init (name: String) {
self.name = name
println ("\ (name) wuHMIMaIM3UPyeTCa")
}
deinit {
println ("\ (name) oceoboxmnaeTcsa")

Knacc person umeet MHUUManmn3aTop, KOTOprIZ yCTaHaBnnBaeT

name CBOWCTBO 9K3eMMNsApa U BbIBOAUT COOBLLEHNE Ans
OTOGpPaXKeHUs TOro, YTo MAET UHULManu3auus. Tak xe
Krnacc Person UMeeT AeNHULMAanU3aTop, KOTOPbIN BbIBOAUT

cooluleHne, korga 3K3eMNnnAp Krnacca ocBoboxaoaeTcs.

CJ'Ie)J,y}OUJ,VIVI KyCOK KOfa onpenendaeT Tpu nepemMeHHble

Knacca Person?, KOTOPbIN UCNOJIb3YETCA ON1d YCTAaHOBKA
HECKOJ1bKNX CCbIJTOK K HOBOMY 3K3eMNNApy Person B CrnegyroLwnx
KyCKax Koraa. Tak kak aTn nepemMeHHble onunoHaribHoro

TWUNAa Person?, d HE Person, OHN aBTOMaTU4ECKU
MHULNannM3npyrTCcs CO 3Ha4YeHMEM nil, U HE UMEKT HUKaKNX
CCbIJTIOK Ha 3K3eMNNAp Person.

var referencel: Person?
var reference?2: Person?
var reference3: Person?
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Tenepb Bbl MOXeTe co34aTb IK3EMMNSAP Kracca Person U
NMPUCBOUTL €ro OJHOW U3 ATUX TPEX NEPEMEHHbIX:

referencel = Person (name: "John Appleseed")
// BeBOmMT "John Appleseed wmHMUMaIM3upyeTCcs"

O6paTunTe BHMMaHME, 4TO COObLIEHNEe “John Appleseed
nHMLManmnsupyeTca’” BbIBOOUTCSA BO BpeMs TOro, Kak Bbl
Bbi3blBaeTe NHNLNaANnN3aTop Knacca Person. 370 nogreepxpgaeTt
TOT (baKT, YTO npouncxoaumna nHnunanmnsauuma.

Tak kak HOBbIN 3K3eMMAsap Knacca Person Oblf NPUCBOEH
NepeMEHHON referencel, 3HAYNT TEMNEPb CYLLECTBYET CUNbHAs
CCbIfka Mexay referencel U HOBbIM 3K3€MMMASIPOM

Knacca pPerson. Tenepby 3TOro 3K3eMnnsipa eCTb Kak MUHUMYM
OJHa cunbHas cebinika, 3HaunT ARC gepXnT nog Person NamsaThb
1 He ocBobOXOaeT ee.

Ecnu Bbl npuceonTe Apyrmum nepemMeHHbIM TOT XKe
aK3eMnnap Person, TO pobaBnTCs OBe CUNbHbIE CChINKN K 3TOMY

3K3eMNnnaApy:

reference?2 = referencel
referencel3 = referencel

Tenepb 3k3eMNIsAp Knacca Person UMEET TPU CUSbHbIE CChISTKU.

Ecnu Bbl cnomaeTe ABe U3 3TUX TPEX CCbINOK (BKNoYas u
nepBOHaYanbHYO CCbINKY), MPUCBOMM nil ABYM NepeMeHHbIM, TO
OCTaHeTCs OfHa CUMbHasi CCbifka, M 9K3eMMNSP Person He byaeT
0CBODOOXOEH:

referencel = nil
reference? nil
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ARC He ocB0oOOANT 3K3eMMNSAP Kracca Person A0 TEXMOP, NOKa

OCTaeTCA nocnegHAd cunbHagd CCbljika, YHUYTOXUB KOTOPYHO Mbl
YKaXeM Ha TO, YTO Hall 3K3eMNnnap fdonbLlie He ncnosnb3yeTca:

reference3 = nil
// BeBOmuUT "John Appleseed ocBoBoxmaerca"

LI,I/IKJI]:I CHJIBHBIX CCBUJIOK

MeXAY IK3eMILIApaMHu
KJIAaCCOB

B npumepax paHee ARC 6binio B COCTOSIHMM OTCEXMBaTh
KOJIMYECTBO CCbINOK K HOBOMY 3K3EMMJISAAPY Person, KOTOPbIN Bbl
co3ganu, u oceoboanTb ero, eCnun 3TOT IKIEMMNSAP yxe Gonee He
HY)KEH.

OpaHako BO3MOXHO HanucaTtb kod, B KOTOPOM 3K3eMnnap
Knacca Hukoz0a He 6yﬂ,€T MMETb HyneBOe YMCII0 CUNbHbIX
CCbITOK. OTO MOXET CNyunTbCA, €Cln 3K3eMNn4dpbl KiaccoB
MMEeKT CUJbHbIE CBA3W OPYr C APYIoOM, YTO HE NO3BONIAET UM
0cBOOOANTLCSA. OTO N3BECTHO KaK UUKIT CUMIbHbIX CChIMIOK.

Bbl camu pellaeTe, Korga caenatb BMECTO CUIbHOM (st rong)
CCbINKM cnabyto (weak) nnm 6ecxosHyto (unowned). OgHako nepeq

TeM KaK y3HaTb, B KaKnUX cny4dyadax pa3pelnTb CUNbHbIN
CCbISTOMHbIN LMK, JaBanTe Yy3HaeM 4TO Bbi3blBaeT ero.
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Hwxe npuBeneH npumep Toro, Kak CUMbHbIN CCbINOYHbIN LUK
MOXeT ObITb co3aaH no owmnbke. B aTom npumepe Mol
onpeaendem aBa Krnacca Person U Apartment, KOTOPble CO30al0T
MoAernb 6roka KBapTUp C UX KUTENAMMU:

class Person {

let name: String
init (name: String) {
self.name = name
}
var apartment: Apartment?
deinit {
println ("\ (name) oceoboxmaeTcsa")

}

class Apartment {
let number: Int
init (number: Int) {
self.number = number
}
var tenant: Person?
deinit {
println ("AnapTaMeHTs [1O0I HOMepoM \ (number)
ocBoboxnawnTca")

}

Kaxabin ak3emMnnsip Person UMeET CBOMCTBO hame

TUNa String W ONUMOHAINbLHOE CBOMCTBO apartment, KOTOPOE
n3Ha4vanbHo nil. CBOMCTBO apartment ONUMOHAlbHO, TAK KakK
Halla nepcoHa He 06a3aTenNbHO BCerga AomkHa MMeTb
anapTamMeHThl.
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AHaNOrM4Ho, YTO KaXdbl SKIEMNNSAP Apartment UMEET
CBOWCTBO number TUMAa Int U OMNLWUOHANBHOE CBONCTBO tenant,
KOTOpoe naHavanbHo nil. CBOMCTBO tenant OMNUMOHaNbHOE,
NMOTOMY KaK He BCerga B anapTaMeHTax KTO-TO XMBET.

O6a aTtux knacca onpeaensatoT JenHULMann3aTop, KOTOpbIN
oTobpaxaeT dakT Toro, 4YTo ak3emnnsp oceoboauncs. ATo
Nno3BOJ1IdeT BaM BUOETb OCBO6OAMJ'IVICb I 3K3eMNnAapbl 3TUX
KNacCcoB KakK Bbl OXXnganun nin Her.

Cnegyowmin pbparMeHT Kofda onpegendeT ABe onuuoHanbHble
nepemMeHHble C UMEHaMM john Unumber7 3, KOTOPbIE OyayT
Ha3Ha4eHbl onpeaeneHHbIM 3K3eMNsipam

KnaccoB Apartment U Person. Oba 3Ha4eHNA NepeMeHHbIX
paBHbl nil, B CUITy TOrO, YTO OHW OMNLMOHANb HbI:

var john: Person?
var number73: Apartment?

Tenepb Bbl MOXeTe CO34aThb CBOU
AK3eMNnapbl Person U Apartment N MPUCBOUTb UXI3TUM
nepemMeHHbIM john, number73:

john = Person (name: "John Appleseed")
number73 = Apartment (number: 73)

BoT kak BbIrMA4AT CUbHbIE CBA3U MOCHE TOro Co3AaHns u
npuceamBaHnA 3TUX OBYX 3K3EeMNJIAPOB.

lMepeMeHHas john MMEET CUNBbHYIO CBA3b C AK3EMMIISIPOM
Krnacca Person, NepeMeHHada number 73 UMEET CUINbHYHO CBA3b C
IK3EeMMNIIAPOM Apartment.
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var john var number73
-

<Person instance> <Apartment instance>

name: "John Appleseed" number: 73

{ apartment: nil J { tenant: nil

Tenepb Bbl MOXETE COEANHUTL 3TW ABa 3K3eMNnsipa BMecTe, Tak
YTO XMTENb OyoeT UMeTb anapTaMeHTbl, a anapTaMeHTbl ByayT
nMeTb ceomx xutenen. ObpaTute BHUMaHNE, YTO
BOCKMNMLUaTENbHbIN 3HAK (! ) NICNONb3yeTcsa AN pasBepTbiBaHWSA U
A0MnycKa K ak3eMnnsgpam, XxpaHMMbIM B OMNLUNOHAMNbHbIX
NepeMeHHbIX john, number 73, TAK YTO YCTAHOBUTb 3HAYEHUS

CBOWCTBOM MOXHO B Takon hopMe:

john!.apartment = number73
number73!.tenant = john

BoT Kak BbIrMsSaaT cunbHble CBSA3M MOCHe TOro, Kak Mbl
coeanHnNM aKksemMmnndapbl:
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var john var number73

. ~—

<Person instance>

<Apartment instance>

name: "John Appleseed" number: 73

apartment: <Apartment instance> tenant: <Person instance>

K coxxaneHuto, coeanHsisi Takum obpasom, obpasyeTcs LuKn
CUIbHbIX CCbINTIOK MEXay 3K3eMnisipamu.
OK3eMNMAp Person UMEET CUMbHYHO CCbINIKY Ha

AK3EMNNAP Apartment,3K3EMNNAP Apartment UMEET CUITbHYIO
CCbIfIKY Ha 9K3eMnnsp Person. Takum obpasom, Korga Bbl

pa3pyLwaeTe CUlbHbI€ CCbINKN, NpUHaanexalwjue
nepemMeHHbIM john U number 73, UXKONMMM4YECTBO BCE paBHO He

nagaetT Ao HynA, U 3k3eMnndpbl HE ocBoboXxaatTcA:

john = nil
number73 = nil

O6paTuTe BHUMaHMeE, YTO HW OAUH AeMHULMAnM3aTop He bbin
BbI3BaH, Koraa Bbl MpUcBanBanu nil. LMKN cUnbHbIX CCbINOK

npenoTBpaTuil 3K3eMNnAapbl Person U Apartment OT
OCBO60)K/Z|,6HVIF|, YTO BbI3blBae€T YyTE4YKY NamMATU B BalleM
NMPUNOXEHNN.

BoT kak BbIMAOAT CUIbHbIE CCbIJTKU NOCI1e TOoro, Kak Bbl
NMPUCBOUIIN nil NEPEeMEeHHbIM, john, number73:
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var number73

<Person instance> <Apartment instance>

name: "John Appleseed" number: 73

{ apartment: <Apartment instance> J L tenant: <Person instance> J

CunbHble B3aMHbIE CCbISIKM OCTanucb mexay
aK3eMnndapamMmmn Person U Apartment W HE MOTYT ObITb

paspyLUeHbI.
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3aMeHa IIMKJI0OB CUJIbHBIX
CCBLIOK MEXAY
JK3eMILIAPAaMMU KJIACCOB

Swift npegnaraet gBa cnocoba nepeonpeaennTb CCbINKy, YTOObI
OHa Oblna He cunbHoWn, a cnabon unu 6ecxos3Hon.

Cnabble 1 6e3x03Hble CChINKN MO3BOMAT OOHOMY 9K3EMMNSpY B
LLMKIE CCbINOK CCbINaTbCsa Ha ApYro ak3emnnsp 6e3 cunsHoro
npukpenneHuns. AKk3eMnnsapbl MOryT CCbiNaTbCst ApYr Ha apyra 6e3
CO34aHMsA LKA CUMbHbIX CBA3EN.

Mcnonb3ayite cnabble CCbifku, Korga eCcTb BEPOATHOCTb TOrO, YTO
B KAKOW-TO MOMEHT cchbifika ctaHeT nil. M HaobopoT, ncnonbaynite
6Gecxo3Hble CChINKM, KOra Bbl TOYHO 3HAYeTe, YTO OHa HUKoraa
He cTaHeT nil, nocne Toro Kak byaeT nHMLnanM3npoBaHa.

CnaGble (weak) ccbinku

Cnabble cCbifikn HE yAepKMBaKTCS 3a 9K3eMMNAP, Ha KOTOPbIN
OHU yKka3biBatoT, Tak UTo ARC He 6epeT nx Bo BHMMaHWe, Korga
cuMTaeT CCbINKKN 3k3eMnnspa. Takon noaxon no3eosnsieT
n3bexaTb CUTyaL UK, Korga CCbifika CTaHOBUTCS YacTbio LiMKNa
CUNbHBIX CCbINOK. Bbl ykasbiBaeTe crnabyto CCbINKY KNoYeBbIM
CNoBOMweak nepeg MMeHeM 06bABNSIEMOrO CBOMCTBA UK
nepemMeHHown.

Mcnonb3ayiiTe crnabble CBA3N AN n3dexaHus CCbINOYHbIX LiUKIIOB,
Koraa ecTb BEPOSITHOCTb TOMO, YTO B KAKOM-TO MOMEHT BPEMEHN
ccbinka bygeT meTb 3HaveHue “nil”. Ecnu cebinka OyaeT Bceroa
UMEeTb 3Ha4YeHne, TO UCMOJIb3yINTe BECX03HbIE CChINKM, KOTOPbIE
O6yayT onucaHbl ganee. B npumepe c anapTaMeHTaMu BbiLLe,
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€CTb HEKOTOpast BEPOATHOCTb TOrO, YTO anapTaMeHTbl MOryT
UMeTb “OTCYTCTBUE” XNUNbL,0B B KAKON-TO MOMEHT BPEMEHMU, TakK
4YTO B HaLleM cryyae criabas ccbinka NoaxoauT Ansi paspbiBa
LLMKI1a CUNbHbBIX CBA3EN.

3ameTKa

Cnabble (weak) CCbINKM OOJKHBI OOBbABNATLCS KAk NePEMEHHbIE,

YTO OTOOpPaXkaeT M3BMEHYMBOCTb UX 3HAYEHMWI C TEYEHUEM
BpemeHun. Cnabble CChIfkn HEe MOryT ObiTb KOHCTaHTaMu.

M3-3a TOro, 4to crnabbim ccbifikam paspellaeTcs UMeTb nil, YTo
O3HauvaeT “OTCyTCTBUE 3HAYEHNSA”, TO Bbl AOMKHbI 00BABNATL
Kakgyto cnabyto CCbINKy, Kak Ty, KoTopasi UMeeT OnuuoHarnbHoe
3HauyeHune. OnuynoHanbHbIe TUMbLI NPeANoYTUTENBHLIN TUN ANs
0TOOpaxkeHus, NMOTOMY YTO MEepeEMEHHAsA MOXET HE UMETb
3HayeHus B Swift.

Tak kak crabas ccbinka He CUIMbHO OEPXKMTCA 3a 3K3eMNnsp, Ha
KOTOpPbIN YKa3biBaeT, TO MOXHO 0CBOBOAUTbL 3K3EMNAAP, Ha
KOTOPbIN YKka3blBaeT Takasa ccbiika. Takum obpasom ARC
aBToMaTMyecku npuceamBaeT cnabon cebinke nil, Koraa
3K3eMMnap, Ha KOTOPbIV OHa ykasbiBaeT, ocBoboxaaeTcs. Bl
MOXeTe MPOBEPUTb CyLLECTBOBAHWE 3HA4YEHUS B CNaboi cebinke
TOYHO TakK>Xe KakK 1 ¢ NMIoObIMM APYTMU ONLMOHANBbHBIMU
3HaYeHMAMMU, 1 Bbl HUKOTAa He ByaeTe MMeTb CCbINKy C
HegonyCctuMbIM 3Ha4YeHeM, HanpnMep, yKkasbiBatoLlyro Ha
HeCyLLEeCTBYIOLLMI 3KIEMNIIAP.

I'Ipmmep HWMXXe NAeHTU4YeH ToOMy, YTO Mbl pa36wpanm C BamMuc
KnaccaMun Person, Apartment, HO TOJIbKO Tenepb B HEM €CTb

O[HO CyLleCTBEHHOE OTNn4mne. B atort pas3
CBOWCTBO tenant 3K3eMnndpa Krnacca Apartment 06bABNEHO Kak

cnabas ccbinka:
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class Person {
let name: String
init (name: String) { self.name = name }
var apartment: Apartment?
deinit { println("\(name) is being
deinitialized"™) }
}
class Apartment {
let number: Int
init (number: Int) { self.number = number }
weak var tenant: Person?
deinit { println("Apartment #\ (number) is
being deinitialized") 1}

}

Co3gagmm kak v B npeablayLleM npumepe CunbHble CCbINKM OT
OBYX NepeMeHHbIX (john, number73) 1 CBA3N MexXay ABYMS

aK3eMnndapamu:

var john: Person?
var number73: Apartment?

john = Person (name: "John Appleseed")
number73 = Apartment (number: 73)
john!.apartment = number73
number73!.tenant = john

388



BoT kak Tenepb BbIMAANT COeONHEHNE BYX 3K3EMNIIAPOB MeXxay

cobown:

<Person instance>

<Apartnent instance>

nane: "John Appleseed” number: 73

apartment: <Apartment instance> tenant: <Person instance>

weak

OK3eMnnsip Person BCE €LUE MMEET CUNbHYIO CCbINKY Ha
9K3eMNnsAp Apartment, HO Apartment UMeeT cnabyto (weak)
CCbINIKy Ha ak3emnnsAp Person. 370 o3HavaeT, 4To Koraa Bbl
paspyLuaeTe CUMbHYH CCbIfKY, KOTOPas COOAepPXUTCS B
nepemMeHHOM john, TO 6OMbLUE CUMbHbIX CChIFOK, YKa3blBakLLIMX
Ha 3K3eMNnnAp Person, HE OCTAETCA:
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var number73

<Person instance> <Apartment instance>

name: "John Appleseed" number: 73

{ apartment: <Apartment instance> J tenant: <Person instance>

weak

A Tak kak 6onblle CUNbHbLIX CCbINTOK Ha 3K3EMNNAP Person HET, TO
OH ocBobOXOaeTcs:

john = nil
// BuBomuT "John Appleseed ocBoboxmaeTcs"

OcTaeTtcs ToNbKo oHa CUbHas CCbifka Ha
3K3EeMMNNAP Apartment U3 NEPEMEHHON number73. ECnu BbI

paspyLumTe 3Ty CUMbHYIO CCbINKY, TO UX obLlee KoNM4ecTBo
CTaHeT paBHbIM HYMHO:
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var john  var nunber73

- | —

<Apartment instance>

number: 73

tenant: <Person instance>

weak

A Tak Kak 6onbLUe CUNbHbIX CCbINTOK HET, TO U
IK3eMNNAp Apartment TOXe ocBoboxgaeTcs:

number73 = nil
// BHBOOUT "ANMapTaMeHTHl 101 HoMepoM 73
ocBoboxnmanTca"

[Ba nocnegHux oparmeHTa KOAa BbiLLE MOKa3bIBAOT, YTO
AeVHNLManmM3aTopbl 3K3eMMMSPOB Person,Apartment BbIBESU
cBoe coobLeHme Ha 3KpaH, Nocrne TOoro Kak

NnepeMeHHbIM john, number7 3 ObIIN MPUCBOEHbI nil. ATO
AOKa3blBaeT, YTO Hall LUK CUJTbHbIX CCbIJTOK 6le'| paspyLueH.

Becxo3Hble CCbINIKU

Kak n cnabble ccbinkun, 6eCX03HbIE CChINKU TaK XXe HE UMEIT
CUNbHOW CBA3N C IK3eMNnndapom, Ha KOTOprVI OHW yKa3blBaloT. B
OTNNYMM OT cradbiX CCbINOK, 6ECX03HbIE CChINKN BCEraa UMetT
3HauyeHue. N3-3a 3Toro 6ecxo3Hble CChIfkU UMEHT
HeonunoHanbHbIN TUN. Bbl YKa3blBaeTe Ha TO, YTO CCblJ1Ka
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Gecxo3Has KNo4YeBbIM CIOBOM unowned, MOCTABNEHHbIM Nepes
0b6bsBNEeHMEeM CBOMCTBA UM NEPEMEHHON.

Tak kak 6ecxo3Has ccbinka He iBNAeTcs OnLMoHanbHOW, TO BaM
He HYXXHO W pa3BopaynBaTb ee Kaxabl pas, koraa Bbl
cobupaeTech ee Ucnonb3oBaTh. Bl MoXeTe 06paTuTbCa K
BGecxo3Hou cebinke Hanpamyo. OgHako ARC He moxeT
YCTaHOBMWTb 3Ha4YeHWe CChbINIKM Ha ni 1, Koraa aK3emnnsp, Ha
KOTOpbIN OHa CcbinaeTcs, 0CBOOOXAEH, TaK KaK MEPEMEHHbIE
HeonuMoHaneHOro TUNaHe MOryT UMETb 3HaYeHUs ni 1.

3ameTKa

Ecnu Bbl nonbiTaeTech NONy4MThb AOCTYN K 6€ CXO3HOW CCbINke
rocre TOro, kak aK3emMnnsp, Ha KOTOPbIN OHA CChiflaeTCs
0CBOBOXAEH, TO BbICKOYAT runtime OWNOKa. cnonb3ynte
BGecxo3Hble CChIfIKM TOMbKO B TOM Clyvae, ecnuv Bbl aBCOMNTHO
yBeEPEHbI B TOM, CChIflika Bcerda byaeT ykasblBaTb Ha 3K3eMnasp.
O6paTunTte BHMMaHWe, 4To Swift rapaHTupyeT, 4YTo BaLle
npunoxeHne npekpaTuT paboTy n3-3a oLuMbKN, ecnu Bbl
nonbiTaeTecb 06paTnTLCH K 6ECX03HON CChiNKe, MOCre TOro Kak
9K3eMNnsp, Ha KOTOPLIN OHa Yka3biBaeT, byaet ocBoboxaeH. B
Takomn cuTyauum noseaeHme byaeTt Bceraa MMEeHHo TakuMm. Balue
NpuUNoXxeHne To4YHO ByaeT Bceraa BblkMAbIBaTb BaM OLLMOKY, XOTS
Bbl JOMMKHbI, KOHEYHO, MPEeaOTBPATUTbL 3TO.

Cnegyowmi npumep onpegensaeT asa

Knacca Customer U CreditCard, KOTOpble OObIrpbIBAKOT
CUTyauuto KnneHTa 6aHka 1 KpeaUTHOWM KapTOYk/ AN 3TOro
KnveHTa. 3Tn oba Knacca cogepaT aKk3eMnnsipbl Apyr Apyra B
KayecTBe CBOMCTBA. Takoe B3aMMOOTHOLLEHWNE KIacCoB ABMNSeTCs
noTeHunanbHon BO3MOXXHOCTbIO 06pa3oBaHus 3alMKIMBaHUS
CUINbHbIX CChINOK.,

B3anmooOTHOLWEHNA Mexay Customer U CreditCard HEMHOIO
OoTNnn4arTCAa OT npenblayulero npumMmepa CApartment U Person. B
9TOM Clly4ae KIMMEeHT MOXeT UMETb UMM HE UMETb KpeanTHOM
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KapTbl, HO KPpeAUTHAasA KapTa Bceraa uMeeT Bnagensua. Yrobbl
3T0 0TOBpPasnTb, KNAcc Customer UMEET OMNLMOHaNbHOe

CBOWCTBO card, a CreditCard UMEET HEOMLUMOHANbHOE
CBOMWCTBO customer.

bonee TOro, HOBBIN 9K3eMnndap CreditCard MOXeET ObITb TONLKO
CcO30aH nyTeM nepegayvn 3Ha4eHUs number U

aK3eMnndpa customer B UHULNANN3ATOP KMnacca CreditCard.
OTO rapaHTMpyeT, YTO 3K3eMnnsp CreditCard BCerga oynet
UMETb 3K3eMMAISIP customer, KOTOPbIA OYAET CBSI3aH C HAM, Koraa
aK3eMnndap CreditCard 6yﬂ,eT co3aaH.

Tak Kak KpeauMTHas kapTa Bcerga 6yaeT UMeTb CBOEro X03sinHa,
Bbl OnpefensieTe CBOMCTBO customer Kak 6ecxo3Hoe, Ans

n3bexxaHns LMKNa CUIbHbIX CCbINOK:

class Customer ({
let name: String
var card: CreditCard?
init (name: String) {
self.name = name
}

deinit { println ("\(name) ocBoboxmaeTca")

class CreditCard {
let number: UInt64
unowned let customer: Customer
init (number: UInt64, customer: Customer) {
self.number = number
self.customer = customer
}
deinit { println("Kapra #\ (number)
ocBoboxmaerca") }

}
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3ameTKa
CBOWMCTBO number Knacca CreditCard ONpeaeneHo Kak 3HaueHve
TUNa UInt64,aHe Int, Afs TOro, YTobbl OHO GbINIO AOCTATOYHO

60onbLIKMM, YTOObI XpaHUTbL YMcna ¢ 16 unudpamm 1 Ha 32, n Ha 64
paspsaHbIX CUCTEMAX.

Cnieayowmin Kycok Kofia onpeaensieT onuuoHanbHyo
nepemMeHHyl Tuna Customer? C MMEHEM john, KOTOpas 6yaeT

Mcnofib3oBaTbCA AJA XpaHeHUA CCbIJTKU Ha onpenernieHHoro
KnueHTa. dTa nepeMeHHasa MeeT Ha4varnbHoe 3Ha4YyeHne nil, B

cuny TOro, 4To 310 onuuoHanbHbIA TUA:

var john: Customer?

Bbl MOXxeTe co3gatb IK3eMMNIAp Customer N NCNOJIb30BATb €ro
ana nHmuunanmnsauyunm n npunceanBaHna HOBOIro
aK3emnnsapa CreditCard, Kak CBOWCTBO KNMeHTCcKou card:

john = Customer (name: "John Appleseed")
john!.card = CreditCard(number:
1234567890123456, customer: john!)

BoT Kak BbIrMsigAT CCbIfKM, NOCIe TOro Kak Bbl CBA3anM 3Tu ABa
aK3emMnndapa:
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var jon

<(ustomer instance> <(reditCard instance>
name: "John Appleseed" number: 1234_5678_9012_3456
card: <CreditCard instance> customer: <Customer instance>
unowned

3K3eMI'IJ'|FIp Customer UMeeT CUINbHYI CCbIJIKYy Ha
9K3eMnnap CreditCard, @ 3K3eMNnAp CreditCard UMeeT
6ecx03Hy}o CCbIJIKY Ha 3K3eMNnAp Customer.

M3-3a TOro, YTo CChifIKa customer ABNSETCA 6ECX03HOM, TO NpU

pa3pyLlieHunmn CUIbHOM CCbINKH, KOTOpad HaxognuTca B
nepemeHHon john, 0ornbLUe CUNbHbIX CCbINOK, YKa3blBakOLWMX Ha

aK3eMnnAp Customer HEe OCTAETCA:
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var john

_

<Customer instance> <CreditCard instance>

name: "John Appleseed" number: 1234_5678_9012_3456

card: <CreditCard instance> customer: <Customer instance>

unowned

M3-3a TOro, 4to 6onee CUMbHbIX CCbINOK, CCbINAatoLLMXCA Ha
3K3eMMNAp Customer HET, TO 3TOT IK3EMMNNAP 0cBOBOXAaeTCs.

Mocne Toro, Kak 3aTo nponcxoguT, y HaCc He OCTaeTCA fonbLue
CUITbHbIX CCbISIOK, YKa3blBalOLWLNX Ha 3K3eMNndap CreditCard, TaK

4YTO OH TOXe ocBObOXaaeTcs:

john = nil
// BuBomuT "John Appleseed ocBoboxmaeTcs"
// BeBOmMT "Kapra #1234567890123456

ocroboxnaeTca"

|_|OCJ'Iep.HVIl71 KyCOK KO[a NnokKa3bIiBaeT HaM, YTO MHULUNann3aTopbl
9K3eMMNAPOB Customer U CreditCard Hamne4vaTanu cBou

coo0LeHns aenHnynannsasnumn, nocne Toro, Kak nepemMeHHown
john 6bIn NpUCBOEH nil.

Becxo3Hble CCbINTKM 1 HESABHO M3BMNeYeHHble onLuMoHarnbHble
cBoKcTBa

Mpumepsbl, NpuBeAEHHbIE Bbile, AN cnabbix 1 6eCxo3HbIX
CCbINIOK, ONMMUCBIBAIOT ABa U3 CaMbIX pacrnpoCcTpaHeHHbIX
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cLeHapueB, rae CyLecTByeT HeoOXoAMMOCTb paspyLUEHMS LKA
CUMbHbBIX CCbIMOK.

I'Ipmmep C Person, Apartment NOKa3blBa€T CUTyauWuo, rae Asa
CBOMCTBA, 06a M3 KOTOPbIX MOTYT UMETb 3HAaYEHNE nil, UMEKOT
NoTEHL ManbHYy0 BO3MOXHOCTb 06pa3oBaHus LUKNa CUMNbHbIX
cBA3en. OTOT Cny4an fnyylie BCEro peLlaeTcs ¢ MOMOLLbIO
cnabomn cBasu.

Mpumep ¢ Customer, CreditCard AEMOHCTPUPYET CUTYaUMIO, rae
OOHOMY CBOWCTBY pa3peLLeHO MMeTb 3HaYeHne nil, Apyromy -
HeT. OQHaKo 30ecb Tak e CyLLIECTBYeT NoTeHLuansHas
BO3MOXHOCTb 06pa3oBaHns LiUKNa CUMbHbIX CCbINOK. Takoi
cryyai nydlle BCEro paspeLlaeTcs C MOMOLLbH GECX03HbIX
CCbIMOK.

OpaHako ecTb U TpeTuiA BapuaHT, B KOTOPOM 006a CBONCTBA
OOIMKHbI BCerga UMeTb 3Ha4YeHne, U HA OAHOMY M3 HUX HeMb3s
UMeTb nil, NOCHe 3aBepLUEHNs UHULManu3auuun. B atom cnydae
nyuile Bcero CkKoMbuHnpoBaTb 6€CX03HOE CBOMCTBO OLHOMO
Knacca ¢ HesIBHO M3BMNe4YeHHbIM OMnLUoHarnbHbIM CBOMCTBOM
Apyroro knacca.

370 No3BONSET NONYYUTh JAOCTYN K 060MM CBOWCTBAM HanpsiMyto
(6e3 onuMoHanbLHOro M3BNEYEHMS) MOCne 3aBepLUeHUs:
VHULManu3awumnm, Tak ke No3eonsisi n3beratb B3avMHbIX CUMbHbIX
CCbINOK. B aTOM cekyum Bbl y3HaeTe kak co3faTth Takme
B3aUMOOTHOLLEHMS:

Mpumep BHM3Y onpefensieT ABa knacca Country, City, Kaxabli
N3 KOTOPbIX XPaHUT IK3EMNNSAP APYroro Krnacca B KayecTee
ceoncTBa. B Takon mogenu kaxgas cTpaHa gomkHa MMETb
CTONULY, a KaXabld ropoa, AOIMKEH UMETb CTpaHy. [ins Toro,
YTOOLI 3TO 0TOBPA3NTL, KNAcc Country UMeeT

CBOWCTBO capitalCity, akKnacc City MMeeT CBOMCTBO country:
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class Country {
let name: String
var capitalCity: City!
init (name: String, capitalName: String) {
self.name = name
self.capitalCity = City (name:
capitalName, country: self)

}

class City {
let name: String
unowned let country: Country
init (name: String, country: Country) {
self.name = name
self.country = country

[na co3aaHus Takol BHYTPEHHEN 3aBUCUMOCTU Mexay 3TUMU
ABYMS KnaccaMu, uHMunanmMsaTop City bepet
3K3eMMNAp Country U COXPaHAET ero B CBOMCTBO country.

WHnymnanuasaTop City, Bbl3blBaeTCs U3

MHULUManmsatopa Count ry. OgHaKo MHMLMANM3aTop Country He
MOXeT nepefaeath self BUHMLMANM3ATOpP City A0 TEXMOP,
noka HOBbIV 3K3eMNMApP Country HE ByAeT NOMHOCTbLIO
MHULManM3MpoBaH, YTo onncaHo B pasgerne “[ByxdasHas
MHUUManmsaumsa’.

O6beanHue Bce ¢ aTUM TpeboBaHMeM, Bbl 00bABNSETE
CBOWCTBO capitalCitykKnacca CountryKak HEABHO

N3BrneYeHHoe onLmnoHanbHoe CBOUCTBO, 0T06pa>KaeM0e
BOCKInuuaTtesibHbiM 3HakOM B KOHL € aHHOTaLU 1 Tuna (City!). 3t10
3HA4UT, YTO CBONCTBO capitalCity UMEeT HavyanbHOe 3HayYeHne
paBHOE nil, Kak U B cJfly4ae Cc gpyrmmum onymnoHanamu, Ho K
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KOTOPOMY MOXHO 06paTnTbCA 6e3 npeaBapuTernisHOro
pas3BepTbIBaHMS 3HAYEHMS, YTO ONKUcaHo B rnaese “HesABHO
M3BreYeHHble onuunoHarnsbl”.

Tak Kak CBOMCTBO capitalCity UMEET 3Ha4YeHne no

YMOJTYaHMIO nil, TO HOBbIV 3K3eMMAISP Country CYMTAETCS
MOSTHOCTb UHMLMANN3NPOBAHHbLIM, KaK TOMNbKO

3K3eMNNAP Country YCTAHABNMBAET CBOMCTBO hame C MOMOLLbI0
CBOEro MHMLManua3aTopa. ATo 3Ha4UT, UTO

MHULMaNM3aTop Country MOXET CCbINTAaTbCS HAa HESIBHOE
CBOWCTBO self M pa3gaBaTb €ro, Kak TONbKo CBOMCTBO hame
MONy4YnUT KOPPEKTHOE 3HaYeHne. MIHMumanmsaTop Country MOXET
Takum obpasoM nepenaTb self BKayeCTBe OAHOIO M3
napameTpoB Ans uHmumanmsatopa City, korga

MHULManNM3aTop Country yCTaHaBNMBaeT CBOe COOCTBEHHOE
CBOWCTBO capitalCity.

M3 Bcero aToro MoXHo caenaTb BbiBOA, YTO Bbl MOXETE cOo30aThb
9K3eMnnsapbl Country U City €AUHCTBEHHbBIM Bblpa>XeHUEM, oes

cOo3aaHuA LUUKIa CUIbHbIX CCbINMOK APYr Ha apyra. HOJ'Iy\-IVITb
3HayeHme CBOMNCTBA capitalCity MOXHO HanpAaMyro bes
MCNoJib30BaHWA BOCKNMLUATENIbHOIo 3Haka and n3BnevyeHnsa
onunoHaribHOro 3Ha4eHun4:

var country = Country(name: "Poccua",
capitalName: "Mockma')

println("Cromuuenn crpadel \ (country.name)
asingeTca \ (country.capitalCity.name)")

// BEBOmMT "CTOJNMLEN CTpaHu POCCHUS ABJIEETCH
MocksBa"

B npumepe Bbille UCMONb30BaHMNE HESIBHO U3BITEYEHHOMO
onuuoHara o3Ha4vaeT, 4To Bce TpeboBaHus AByxdasHoro
WMHULManM3aTopa Knacca BbIMOMHEHbI.

CBOWCTBO capitalCity MOXeT ObITb MCMOMb30BaHO Kak
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HeornuunoHarbHoOe 3Ha4yeHne, nocrie Toro Kak Huyann3auna
3aKOH4Y€eHa, BCe TakK e m3beras LMKna CUbHbIX CCbIMOK.

H,I)IKJII/I CHJIBHBIX CCBUJIOK
AJIA 3dMBbIKAHHUA

Kak Bbl Bugenu paHee, LUKMbl CUMNbHbIX CCbIFTIOK MOTYT ObITh
CO3daHbl ABYMS 3K3eMMNNAPaMM KNaccoB, Koraa OHU
noaaepXxuBatoT ApYr Ha Apyra cunbHble CCbIkU. Bbl Tak xe
BMAENN KaK UCNonb3oBaTb criabble (weak) Nnmn 6eCxo3Hble
(unowned) CCbIfKK ANS TOrO, YTOObI 3aMEHUTb MU CUSIbHbIE
(strong).

CunbHble CCbINKM Tak e MoryT obpasoBbiBaTbCsl, KOrAa Bbl
npuceavBaeTe 3aMblkaHNEe CBOWCTBY 3K3eMnnsapa Krnacca, u Teno
3aMblkaHMWs 3aXBaTbIBAET 3K3eMMIIAP. ATOT 3axBaT MOXET
CNy4MTbCS N3-3a TOrO, YTO TENO 3aMblKaHUSA NonyyYaeT AOCTYN K
CBOUCTBY 3k3eMnndApa, Hanpumep self.someProperty, UIN N3-
3a TOro, YTO 3aMblKaHMe BbI3biBAET METO/

ThNa self.someMethod (). B obonx crnyyaax aTu ocTynbl n
BbI3bIBAOT TOT CaMbli “3axBaTt” self, NpK 3TOM CO34aBas LUK

CUINbHbIX CCbIJTOK.

STOT LMK BO3HNKaEeT U3-3a TOro, YTo 3aMblKaHUA, KaK U KINaccChl,
ABJTAKOTCA CCbIJTOYHBIMU TUNAMMW. Kor,u,a Bbl NpucBanBaeTe
3aMblkaHue CBOWCTBY, Bbl MpMUCBanBaeTe CChINIKY Ha 3TO
3aMblkaHue. B obuem, npobnema Ta e, YTo 1 paHee: ABe
CUIbHbIE CChIJIKW, KOTOpPbIE HE AatoT ApYr ApYry ocBoGoaANTbLCS.
OpgHako B OTNWYMK OT NpeapblayLimx NPUMepoB 30eck He ABa
3K3eMMnspa Krnaccos, a 3aMblkaHue U OANH SK3EeMMIIAP Kracca,
KOTOpble NOAAepPKMBAIOT CyLLECTBOBaHWe Apyr Apyra.

Swift npeanaraeT aneraHTHOE pelleHue 3Tol Npobnems,
KOTOpbIe U3BECTHO KaK CMNCOK 3axBaTa 3amblkaHus (closure
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capture list). OgHako o TOro, kak Bbl Y3HaeTe, Kak paspyLumTb
TaKOW LMK C MOMOLLBI0 3TOro pelleHns, gaBanTe pasbepemcs,
YTO 3TOT LUKN MOXET Bbl3BaTb.

Mpumep Huxe oToBpaxaeT, Kak Bbl MOXeTe Co34aTh LMK
CUINbHbIX CCbINOK, KOraa Mbl UCNONb3yeM 3aMblkaHue, KoTopoe
ccbinaeTcd Ha self. B aTom npumepe onpegensiem

Knacc HTMLE lement, KOTOPbIA NpeAcTaBnseT Mogesib NpocToro
anemMeHTa BHYTpu HTML gokymeHTa:

class HTMLElement {

let name: String
let text: String-?

lazy var asHTML: () -> String = {
if let text = self.text {
return "\ (text) \ (self.name)>"

} else {
return ""
}
}
init (name: String, text: String? = nil) {
self.name = name
self.text = text
1
deinit {

println ("\ (name) meuHnuuManmusupyeTca")

Knacc HTMLElement onpeaensieT CBOMCTBO name, KoTopoe

oTobpaxaeT nms anemeHTa, Hanpumep “p” Ter 4ns otobpaxeHus
naparpadha unu “br” AN Tara nepexofa Ha cneayoLLyo CTPOKY.
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Knacc HTMLE lement Takke onpegenseT onumoHanbHoe
CBOWNCTBO text, KOTOPOMY MOXET ObITb MPUCBOEHA CTPOKa,
KoTopas oTobpaxaeT TEKCT, KOTOPbIN MOXeT ObITb BHyTpy HT ML
aneMeHTa.

B gononHeHne K aTM ABYM MPOCTbIM CBOWCTBaM

Knacc HTMLElement onpegenseT neHMBoe CBOWCTBO asHTML. OTO
CBOWCTBO CCbINaeTcsa Ha 3aMblkaHne, KOTOPOe KOMOMHMpyeT
name, text Bo gpparmeHT HTML cTpoku. CBOWCTBO asHTML UMEET
T™MN () -> String, UK gpyrummn cnosamu yHKL A, KOTOpada He
NpPUHMMaEeT NapamMeTpOoB 1 BO3BPALLAET CTPOKY.

Mo ymon4yaHuto CBOMCTBY asHTML MPUCBOEHO 3aMblKaHuWe,
KOTOpOeE BO3BpaLlaeT CTPOKy, oTobpaatowyto Tar HTML. 3toT
Tar COAEPKUT ONLMOHAnNbHbINA text, €CNN TaKOBOW €CTb UM He
COOEPXUT ero, ecnu text, COOTBETCTBEHHO, OTCYTCTBYeT. [AnA
aneMeHTa naparpadga 3amblKaHUe BEPHET “<p>some text</p>"
nnn NpocTo “<p />", B 3aBUCMMOCTM OT TOr0, MMEET N
CBOWCTBO text Kakoe NMbo 3Ha4YeHne nnm nil.

CBOWNCTBO asHTML Ha3blBa€TCHA U UCMOMb3YeTCH HECKONBbKO CXOXe
¢ MeToaoM aksemnngapa. OgHako ns-3a Toro

YTO asHTML ABMASETCH CBOMCTBOM-3aMblkaHWEM, @ HE METOL4OM
3K3eMnnapa, TO Bbl MOXETE 3aMEHUTb 3HAaYEHNE MO YMOSTYaHUIo
CBOWCTBA asHTML Ha NONb30BaTeNbCKOE 3aMblkaHUe, eCrnu Bbl
XOTUTE CMEHUTb OTOOpaxxeHne KoHkpeTHoro HTML anemeHTa.

3ameTKa

CBOWNCTBO asHTMIL OOBbABEHO Kak FIEHNBOE CBOMCTBO, MOTOMY
YTO OHO HaM HY>XHO TOSMbKO TOrAa, KOraa aNeMeHT JOIMKEH ObITb
oTo6paxeH B BUAE CTPOKOBOMo 3Ha4YeHUs Ans kakoro-num6o HTML

3NeMEHTa BbIXOAHOrO 3Ha4YeHus. akT Toro, YTo
CBOMCTBO asHTML SAIBASIETCA NIEHMBbIM, O3HAYaEeT, YTO Bbl MOXETE

ccbinaTbCs Ha se 1 f BHYTPY AepONTHOro 3aMblKaHUs, TOTOMY YTO
ob6palleHne K NeHNBOMY CBONCTBY HEBO3MOXHO [0 TeX Nop, noka
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MHMLMann3aumns NoMHOCTLI0 HE 3aKOHYNTCS U He ByaeT U3BECTHO,
YTO self yXKe CyLIECTBYyET.

Knacc HTMLElement NpeAoCTaBnsaeT €ANHCTBEHHbIN
WMHULManM3aTop, KOTOPbIA NPUHUMAET apryMeHT name U (ecnu
XO4eTCcs) apryMeHT text ANS MHMALMANM3aL M HOBOTO 3fIEMeHTa.
Knacc Takke onpegensieT AevHULLManM3aTop, KOTOPbIA BbIBOAUT
coobLleHne, ans oTobpaXxeHNnss MOMeHTa Korda aKk3emnnsp
HTMLElement OCBOOOXOaeTcs.

BoT kak Bbl ncnonb3dyeTe Knacc HTMLE lement ANA CO30aHUA U
BblBOa HOBOIO 3K3eMnidapa:

var paragraph: HTMLElement? =

HTMLElement (name: "p", text: "hello, world")
println(paragraph!.asHTML () )

// BeBOmMT "<p>hello, world</p>"

3ameTKa

MepemeHHas paragraph onpegeneHa kak

OFILLI/IOH&J'IbeIVI HTMLE lement, TAK4YTO OH MOXET ObITb U nil Aand
AEMOHCTpPALL MM LiMKIA CUITbHbIX CCbISIOK.

K coxaneHuto knacc HTMLE lement, KOTOprl7I OlMnuncaH Bblille,

co3gaeT LUK CUTbHBIX CCbINTOK MexXxay
9K3eMMNNsApoM HTMLE lement U 3@aMbIKaHUEM, NCNOJIb30BaHHbIM

OIS ero UCXOAHOro 3Ha4YeHUs asHTML. BOT Kak BbIrmaauT aToT
LUK
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‘ var paragraph ‘

e 7

<HTMLElement instance>

name: "p"

text: "hello, world" self.text, self.name

asimML: () = String

CBOWNCTBO asHTML 3K3eMnnapa Aep>KUT CUMbHYIO CCbINKY Ha ero
3amblkaHme. OgHaKo n3-3a TOro, YTO 3aMblKaHMe CCbiflaeTcs

Ha self BHYTpMW CBOero Tena (self.name, self.text), OHO
3axBaTbIBaeT sel f, YTO O3HAYaAET, YTO 3aMblkaHWE AEePXUT
CUITbHYIO CChINIKY 06paTHO Ha 3K3eMNnap HTMLE lement. Mexay
HUMK AByMA 06pasyeTcs LMK CUnbHbIX cebifok. (Ons 6onee
noapo6Hon MHhopmMaL Mm No 3axeaTy 3HaYEHUN B 3aMblKaHUAX
unTanTe COOTBETCTBYHOLLMI pa3gen “3axeaT 3HauYeHWin".)

3ameTKa

Haxe HECMOTPA Ha TO, YTO 3aMblKaHUE CCblJ1aeTCA
Ha self HECKOJIbKO pas3, OHO BCe paBHO 3axBaTblBaeT BCEro oaHy

CUJIbHYIO CCbIJNIKY Ha 3K3eMMnnAp HTMLE lement.

Ecnu Bbl ycTaHOBUTE 3HaYeHue paragraph Ha nil, yem
paspyLuMTe CUIbHYIO CCbINKY Ha 3K3eMMnap HTMLE lement, TO HU
3K3eMnnap HTMLElement, HUA €ro 3aMblkaHue He ByayT
0CBOBOXOEHbI N3-3a LMKIa CUITbHbBIX CCbINOK:

paragraph = nil
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O6paTunTe BHMMaHWe, YTO coobLleHne
oenHnunanm3artopa HTMLE lement He BbIBOOAUTCA Ha 9KpaH, 4Yto n

€CTb (hakT TOro, YTO ITOT IKIEMNIISAP HE OCBOOOXKAEH.

3aMeHa IUMKJIOB CUJILHBIX
CCBIJIOK JJISI 3aMbIKaHUM

3amMeHUTb LMK CUINbHBIX CCbINOK MeXay 3aMblKaHNeM U
9K3eMMMSAPOM Krlacca MOXHO MyTeM onpeaeneHus cnucka
3axBaTa B KA4eCTBe YacTu onpeaeneHns samblikaHusi. Cnncok
3axBaTa onpefenseT npasuna, KOTopble HY>XHO NCMOMb30BaTh
npwv 3axeaTe 0OHOro Unn 6oree CCbiNOYHOro TMNa B Tene
3amMblkaHus. YTo e kacaTernbHO L MKIOB CUIbHbLIX CBA3EN Mexay
ABYMS1 9K3EMMIISIPaMU KacCoB, TO Bbl 00bsBMAAETE KaXxayto
3axXBa4YeHHYHO CCbINKy Kak criabyto nnm 6ecxosHyto

(weak UIM unowned), BMECTO TOr0, YTOObI OCTABNATE €€ CUMbHOM
(strong). MpaBunbHbIV BbIOOP Mexay cnaboi nnm 6ecxosHomn
CCbINIKaMy 3aBUCUT OT B3aMMOOTHOLLEHUIA MeXIy pasnnyHbiMm
YacTsIMU BaLLIEro koaa.

3ameTKa

Swift TpebyeT oT Bac

HanncaHusA self.someProperty UIMN self.someMethod (BMeCTOS
omeProperty, someMethod), KaXAbIN pas, korga Bol obpallaeTech
K 4Yrieny CBOWMCTBA self BHYTPU 3aMbIKaHUA. 3OTo0 nomoraeT BaM
He 3a6bITb, 4YTO BO3MOXEH cnyqalh cnyqathoro 3axBaTa self.

Onpe.qen eéHune cCnucCKa 3axBaTa

Kaxxgbi aneMeHT B CNUCKe 3axBaTa SBMSETCA Napou Kno4YeBoro
CnoBa weak UMW unowned W CCbINTKM HA 3K3eMNnAp Knacca

(Hanpumep, self N someInstance). 3TW Napbl BIUCLIBATCA B
KBagpaTHble CKODKM 1 pasgenstoTcs mexay coboi 3ansaTbiMu.
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PasmewanTte cnncok 3axsata nepeg cnmckom napameTpoB
3aMblKaH1s 1 ero Bo3epallaemMbiM TUMOM:

lazy var someClosure: (Int, String) -> String
= {

[unowned self] (index: Int,
stringToProcess: String) -> String in

// TeJjyio 3aMBIKaHMA

Ecnn Y 3aMblKaHUA HET CNCKa napamMeTpoB Ui BO3BpaLlaemMoro
TUnNa, Tak Kak OHU MOTyT ObITb BbIBEAEHbI U3 KOHTEKCTA, TO
pa3MecTuTe CrnCcoK 3axBata B CaMOM Ha4alie 3aMblKkaHuA, nepen
CIIOBOM 1in:

lazy var someClosure: () —-> String = {
[unowned self] in
// TeJyio 3aMBEIKaHMVA

Cnabble (weak) unun 6ecxo3Hblie (unowned)
CCbINKM

OnpepaennTe CNUCOK 3axBaTa B 3aMblKaHUN Kak BECX03HYI0
CCbINKy B TOM Cly4ae, Korga 3aMmblkaHue 1 aK3eMnisip, KOTopbIn
OHO 3axBaTblBaeT, Bceraa OyayT cebinaTbCs ApYr Ha apyra, To
OHU Bcerga 6yayT ocBoboXaaTbCsi B OAHO U TO XXe BPeEMS.

HaobGopoT, onpegenuTe cnMcok 3axeata B kadecTBe criabom
CCbINKW, KOraa 3axBadYeHHasi CCbIflka MOXET CTaTb nil B KAKOK-
nmb6o momMeHT B byayuiem. Cnabble cchinkv Bcerga
OnNuUMOHAaNbHOro TUMNa 1 aBTOMaTUYECKN CTAHOBATCS nil, Korga
3K3eMNIsp, Ha KOTOPLIN OHWU CCbinatoTcsl, ocBoboXaaeTcs. OTO
No3BonsieT BaM NpoBepsATb UX CyLLECTBOBaHWE BHYTPU Tena
3aMblKaHuS.
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3ameTKa

Ecnun 3axBauyeHHas ccbifika HMKOrga He 6y/:|,eT nil, TO OHa

OOJIDKHa ObITb BCerga 3axsa4deHa Kak unowned CCblJKa, a
He weak CCbIJIKa.

Becxos3Has ccbinka aBngeTcsa noaxoadlumMmM MeToaoM 3axeaTta
AN NpeaoTBpaLLeHMs CYLLEeCTBOBAHMSA LKA CUIMbHBIX CCbINOK B
Hallem npumepe ¢ HTMLElement. BOT Kak MOXHO 3anucaTb

Knacc HTMLElement, YTOObI n36exatb Lukna:

class HTMLElement {

let name: String
let text: String?

lazy var asHTML: () -> String = {
[unowned self] in
if let text = self.text {
return
"<\ (self.name) >\ (text)</\ (self.name)>"
} else {
return "<\ (self.name) />"
}
1
init (name: String, text: String? = nil) {
self.name = name
self.text = text
}

deinit {
println ("\ (name) oceBobGoxmaercsa")
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OTa peanusauus HTMLE lement WOAEHTUYHA NpeablayLuei

peanu3auuu, KpoMe JONONHEHWs CNUCKa 3axBaTa BHYTpU
3aMblkaHuWs asHTML. B 3TOM crny4ae cnmucok 3axsaTa [unowned

self], KOTOPbIN O3HAYaET: “3axBaTUTb self KaK unowned CCbISIKY,
BMECTO strong’.

Bbl MOXeTe co3aaTh M BbIBECTU 9K3eMMNNAP HTMLElement Kak U
paHbLue:

var paragraph: HTMLElement? =

HTMLElement (name: "p", text: "hello, world")
println(paragraph!.asHTML () )

// BeIBOOmMT "<p>hello, world</p>"

BoT kak Tenepb BbIMMAAAT CBA3N:

var paragraph

<HTMLElement instance> unowned

name: "p"

[unowned self]
text: "hello, world"

self.text, self.nane

asL: () -> String
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B aToT pas3 3axBaTt self aBNsaeTCA 6ECXO3HOW CChIMNIKOW U yXKe He
nogaepxveBaeT CUMNbHOM CBA3N C 3K3EMMNIIAPOM HTMLE lement,
KOTOPOro OH 3axBaTun. Ecnu Bbl yCTaHOBUTE CUMbHYIO CChINKY OT
nepemMeHHou paragraph Ha 3HadeHune nil, TO

3K3eMnnap HTMLE lement 6yAeT 0CBOBOXAEH, YTO MOXHO
onpegenqTb Mo BblIBOAUMOMY COOBLLEHMIO B MPUMEpPE HMXE:

paragraph = nil
// BHBOmUT “p ocBOBOXmaeTcsa”
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OnuuoHanbHasn
IoCJIeA0BATEJ/IbHOCTb

OnuwnoHanbHas nocnegoBaTtensHOCTb (optional chaining) -
npoLiecc 3anpoCcoB ¥ BbI3OBOB CBOWCTB, METOA0B, CabCKpMNTOB
(nHOekcoB) y onuymoHana, KOTopbIN MOXeT ObITh nil. Ecnu
onuuoHarn CoaepXnT Kakoe-nmbo 3HayeHne, TO BbI30B CBOMCTBA,
mMeToaa unu cabckpunTa ycnewleH, n HaobopoT, ecnu onuuoHan
paBeH nil, TO BbI30B CBONCTBA, MeTOAa Unmn cabekpunTta
BO3BpaLlaeT nil. MHOXeCTBEHHbIE 3aNPOChl MOTYT ObITb
coeanHeHbl BMECTE, U BCS LilenoYka 3TUX 3anpocoB He
cpabaTbiBaeT, ecnm xoTa 6bl 0OAMH 3anNpoc paBeH nil.

3ameTKa

OnumnoHanbHaa nocrnegoBaTenbHOCTb B Swift - aHanor
coobuweHunto ni 1 B Objective-C, HO TonbKko OHa paboTaeT co

BCEMMW TUNAMMU, U1 MOXET ObITb npoBepeHa Ha ycnex unn Heyaady.
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OnuMoHaJIbHas
I10CJAeJ0BTEJIbBHOCTh KaK
aJIbTEepHAaTHUBA
INPUHYAUTEJTbHOMY
pa3BepTUBAHUIO

Bbl 0603HavaeTe onumnoHanbHy NocnefoBaTenbHOCTb, Korga
CTaBuTE BOMNPOCUTENbHbIN 3HaK (?) NOcse onLynoHansHoro
3Ha4YeHUs, Ha KOTOPOE Bbl XOTUTE BbI3BaTb CBONCTBO, METOA UK
WHOEKC, ECNM OMUMOHAr He nil. OTO OYEeHb MOXOXe Ha YCTaHOBKY
BOCKNMLLATENbHOro 3Haka (! ) nocne onuMoHanbHOro 3Ha4YeHust
ANst NPUHYONTENbHOIO pa3BepTbiBaHNS ero 3HauveHnst. OCHOBHoe
OTNN4ME B TOM, YTO OMNUMOHaNbHasA NOCneaoBaTeNbHOCTb He
NCMOJHSAETCS, ECINN ONLMOHar paBeH ni 1, B TO BpEMS Kak
NpUHYONTENbHOE pasBepTbiBaHME NPUBOANT K runtime owwnbke,
Korga onuuoHan paBeH nil.

dakT TOro, YTO onuywnoHaribHasda nocneaoBaTesibHOCTb MOXET 6bITb
Bbl3BaHa U Ha 3Ha4YeHue nil, OoTpaxaetTcda B TOM, YTO
pe3ynbTaTtoM paboTbl ONLMOHANBHON NOCIeA0BaTENbHOCTH
BCerga siBnsieTca onuyunoHanbHas BenmynHa, gaxe B TOM criyyae,
€eCcnv CBONCTBO, METOA N cabCcKpuNT, K KOTOPbIM Bbl
obpallaeTech, BO3BpallaeT HeonuynoHansHoe 3HavyeHune. Bol
MOXeTe UCMONb30BaTh 3TO 3HAa4YeHME oML MOHanNbLHOro Bo3spara
AN NPOBEPKM ycrnexa (eCcrnuv Bo3BpaLLEHHbIA OMLMOHan CoaepxuT
3Ha4YeHune) Unn Heygaum (ecny Bo3BpaLLEHHOE 3Ha4YeHne
onumoHana nil).

B yacTHOCTH, pe3ynbTaT Bbi30Ba OMLMOHANbHOM
nocreaoBaTenlbHOCTY TOTO e TUNna, YTo 1 TUM OXKNOaeMOoro
BO3BpALLAEMOr0 3HA4YEHUS], TONbKO B 3aBEPHYTOM B OMLMOHan

411



Buae. CBOMCTBO, KOTOpPOe 06bIMHO BO3BPpaLLAno Int,
BEpHEeT Int ?, Koraa obpallaoTcs K HEMY Yepes oML MoHarbHY
nocrnenoBaTenbHOCTb.

Cnepytolime Heckonbko doparMeHTOB Ko/la MOKaXyT BaMm Kak
OTNMYaloTCS oML noHanbHas nocrneaoBaTenbHOCTb OT
NPUHYAUTENbHOrO pa3BepThiBAHUS, U KaK OHa NO3BONSET Bam
NpoBEPUTL 3HAYEHNE Ha yCrex.

I'IepBble OBa Krnacca Person, Residence onpenereHbl Kak:

class Person {
var residence: Residence?

class Residence {
var numberOfRooms = 1

OK3eMnnsapbl Residence MMEKOT EANHCTBEHHOE

CBOMCTBO numberOfRooms TUNA Int, CO 3HAYEHUEM MO
ymMon4yaHuio 1. 3k3emnnsipbl Person UMEKT ONUMOHaNbLHoe
CBOWCTBO residence Tvna Residence?.

Ecnu Bbl co3gaeTe HOBbIM 9K3eEMMNNSAP Person, TO €0
CBOWNCTBO residence NO yMOSYAHUIO MMEET 3HAYEHNE nil, B

cuny TOro, 4Yto OHO ABNAETCA OnunoHariom. B kone
HWXE john UMEET CBOUCTBO residence, 3HaYeHNe KOTOpPOro nil:

let john = Person /()

Ecnu Bbl nonbiTaeTecb nony4YnTb OOCTYN K
CBONCTBY numberOfRooms CBOMCTBA residence 9K3eMNspa
Person, NOCTaBuB BOCKJ'IVILI,aTeJ'IbeIVI 3HaKMocrne residence,

ana NpuHyanTenbHOro pa3sepTbiBaHUA, TO Bbl MOJTy4nTe runtime
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OLUNBKY, MOTOMY 4YTO residence HE UMEET 3HAYEHUS NS
pasBopaynBaHus:

let roomCount = john.residence!.numberOfRooms
// ommbka runtime

Koga, I'Ipe,El,CTaBJ'IeHHbIIZ Bbllle, cpa6aTb|BaeT ycneLwHo,
€CInn john.residence UMEETHE nil 3HAYEHUE N YCTaHaBNMMBaeT
KOpPpPEeKTHOEe 3Ha4YeHne Tuna Int ANnd roomCount. OpgHako aTtoT

koA Bcerga Bcerga byaeT BblgaBaTh oWMOKyY runtime, korga
residence paBeH nil, YTO yKa3aHO BbILLE.

OnumnoHanbHas nocnegoBaTenbHOCTb NpedocTaBnseT
anbTepHaTUBHbIN cNOcob NONyYnTb 4OCTYM K

3HA4YEeHMUI0 numbe rOfRooms. [Ng NCNOMb30BaHNSA ONUNOHaNbHON
nocrnegoBaTenlbHOCTU NCMOSb3YNTE BONPOCUTENLHbIN 3HaK, Ha
MeCTe BOCKNMLaTeNbHOro 3Haka:

if let roomCount =
john.residence?.numberOfRooms {

println ("John's residence has \ (roomCount)
room(s).")
} else {

println ("Unable to retrieve the number of
rooms.")
}
// BEBOOUT "Unable to retrieve the number of
rooms."

3710 coobuaeT Swift “cuennTbcea” ¢ onuMoHanbHbIM CBOMCTBOM
residence n nonyy1Tb 3HayYeHne numberOfRooms, €CNu residence

cyllecTByer.
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Tak Kak nonwbiTka 4OCTYNa K numberOfRooms UMEET

NoTeHUnanbHy BO3MOXHOCTbL NpeTepneTb Heyaayy, TO
onuunoHarnbHas nocneaoBaTenlbHOCTL BO3BPALLAET 3HauYeHne
Tuna Int? nnm “onuunoHaneHbin Int”. Korga residence paBeH nil,

B npnmMmepe Bbille, 3TOT OMUMOHAnNbHBIA Int TAKKe 6yp,eT nil,

and OT06pa)KeHI/1$I TOro (baKTa, YTO ObINO HEBO3MOXHO nonyynTb
OOCTYN K numberOfRooms.

O6paTunTe BHUMAaHWE, YTO 3TO BEPHO Aaxe

€Cnun numberOfRooms HEOMUMOHANbHbIA Int. PaAKT TOro, YTO
3anpoc ObIT Yepes onuMoHanbHy NocneaoBaTeNlbHOCTb
O3Ha4aeT, YTO Bbl30B numberOfRooms 6yp,eT Bcerga
BO3BpalwaTb Int?, BMECTO Int.

Bbl MOXeTe NpMcBOUTb
9K3eMMNnsAp Residence B john.residence, TAK4YTO OHO oonblue
He 6y,u,eT ABMNATbLCA 3HAYEHNEM nil.

john.residence = Residence ()

Tenepb john. residence COOEPXUT IKIEMMNNISAP Residence, a
He nil. Ecnu Bbl NonbITaeTech nonyynTb AOCTYN

K numberOfRooms C TOM Xe NOCnefoBaTeNbHOCTbIO OnuuoHana,
YTO U paHblle, TO TeNepb OHA BEPHET HAM Int ?, KOTOPbLINA
coadepXnT 3HadeHne No yMmonyaHuntio numberOfRooms paBHOE 1:

if let roomCount =
john.residence?.numberOfRooms ({

println ("John's residence has \ (roomCount)
room(s).")
} else {

println ("Unable to retrieve the number of
rooms.")
}

// BeBOOMT "John's residence has 1 room(s)."
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OnpeaesieHue KJIaCCOBBIX
MozaeJsiey AJid
ONIMOHAJILHOU
[I0C/JIeA0BATE/ILHOCTHU

Bbl MOXeTe ncnomnb30BaTh OMNLMOHANBHYH NOCNefoBaTENBHOCTb
ANs BbI30OBOB CBONCTB, METOAOB, CabCKPUNTOB, KOTOPbLIE
HaxoaaTcAa 6ornee Yem Ha OAMH YPOBEHb rNy6xe. 3To No3BoNAET
BaM NpobupaTtbCcs Yepes NOACBOMCTBA, BHYTPMU CIOXHbIX
mMogenew BNOXeHHbIX TUMNOB, M NPOBEPSITb BO3MOXHOCTb AOCTYNa
CBOWCTB, METOA0B 1 cabCcKpUNTOB 3TUX NOACBONCTB.

dparmeHT Koda HWKe onpeaensieT YeTbipe MoLEeNy KIaccoB Ans
MCMNOMb30BaHWs B HECKOIbKMX CrieyoLLmMX NpUMepOoB, BKIYas
npuMepbl C MHOFOYPOBHEBOM OMLMOHAMNbHON
nocrnefoBaTenbHOCTbI0. JTU KaccChl paclUnpsoT

MoAenn Person, Residence NpUBEAEHHbIE paHee, obaBnas

Knaccbl Room,Address CO CBOMCTBAMMW, METOAAMU U
cabckpuntamu.

Knacc person 06bsABNSETCSA TaK Xe Kak U paHblue:

class Person {
var residence: Residence?

Knacc Residence CTan HAMHOrO CroXHee, Yem Obin paHbLue. B
3TOT pas Krnacc Residence onpeaenser nepeMeHHOe CBONCTBO
rooms, KOTOPOE MHULNANM3NPOBaHO NYCTbIM MAaCCMBOM [Room] :
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class Residence {

var rooms = [Room] ()

var numberOfRooms: Int {
return rooms.count

}

subscript (i: Int) -> Room {
get {

return rooms[i]

}

set {
rooms [i] = newValue
}
}
func printNumberOfRooms () {

println ("The number of rooms is
\ (numberOfRooms) ")

}

var address: Address?

M3-3a Toro, 4YTo aTa BepcUs Residence XpaHUT MaccuB
3K3eMMNNAPOB Room, €ro CBOMCTBO numberOfRooms peann3oBaHo

KaK BblHUCIAeMoe, a He KaK XpaHnMoe CBOMCTBO. Bbiuncnaemoe
CBOWMCTBO numberOfRooms NPOCTO BO3BPALLAET 3HA4YeHME

cBoKicTBa count maccuBa rooms.

B kavecTBe COKpalleHHOro BapnaHTa AocTtyna K MmaccmBy rooms,
9Ta BepCusd Knacca Residence npegnaraet Ca6CKpVII'IT

(,EI,OCTyI'IHbIIZ KakK ona YteHud, Takn angd 3anmcv|), KOTOprVI
npenocraBndeT 4OCTYN KKOMHaTe nog Tpe6yeMbIM MHOEKCOM B
MaccuBe rooms.

OTaBepcud Residence Takxe obecneunBaeT
MeTOA printNumberOfRooms, KOTOPbIA MPOCTO BbIBOAWT Ha 3KpaH
KONMnM4eCTBO KOMHAT B pe3naeHuunun.

416



W HakoHel, Residence onpeaenseT onumoHanbHoe
CBOMNCTBO address TUNAAddress?. TUN KNacca Address AN
3TOro cBOMCTBa onpepeneH Hnxe.

Knacc Room Mcnonb3yeTcsa Ans maccuea rooms, B Ka4ecTse
MPOCTOro Knacca ¢ 0fHUM CBOMCTBOM name U MHULIMANU3aTOPOM,
B KOTOPOM yCTaHaBNMBaeTCs 3HaYeHne CBOMCTBA Name Kak
nogxogsliee NMsa KOMHaTblI:

class Room {
let name: String
init (name: String) { self.name = name }

lMNocnegHu kKNacc B 9TOM Mogenn Address. OTOT Kfacc umeet
TP ONUMOHanNbHLIX CBOMCTBa TUNAa String?. lNepBble ABa
CBOWMCTBA buildingName, buildingNumber ABNAOTCS
anbTepHaTUBHbIM BapMaHTOM ONpeaeneHns KOHKPEeTHOro 30aHuns
Kak yacTu agpeca. TpeTbe CBONCTBO street UCNOMb3YeTCsA AN
Ha3BaHMWs ynuubl, Anst 3TOro agpeca:

class Address {
var buildingName: String?
var buildingNumber: String?
var street: String-?
func buildinglIdentifier () -> String? {
if buildingName != nil {
return buildingName
} else if buildingNumber != nil {
return buildingNumber
} else {
return nil
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Knacc Address Tak ke npegocraenseT

MeTod builingIdentifier, KOTOPbIN BO3BpALUAET String?.
OTO0T MeToA npoBepseT

CBOWMCTBA buildingName, buildingNumber U

BO3BpaLLaeT buildingName, €CNN Y HETO €CTb 3HAYEHUE UMK
BO3BpaLlaeT buildingNumber, €CNM Y HEFO €CTb 3HAa4YeHNe
WK nil, €CNN HWU Y OAHOIO N3 CBOWCTB HET 3HAYEHNS.

NocTtyn K cBOUCTBaMm 4yepe3
ONIMOHAJIbHYVIO
NocJIe10BaATEeJIbHOCTb

Kak 6bino nokasaHo B pasagene “OnuuoHansHasg
NocneaoBaTeNbHOCTb KaK anbTepHaTUBa NPUHYANT €MbHOMY
pa3BepThIBAHMIO”, Bbl MOXETE MCMOSIb30BaTh OMNUNOHANBHYHO
rnocrnenoBaTenbHOCTb AN AOCTYNa K CBOMCTBY ONLIMOHArbHOIo
3Ha4YeHVs 1 NPOBEPUTL pe3ynbTaT A0CTYNa K 3TOMY CBOWCTBY Ha
YCMELHOCTb

Wcnonb3ayiiTe knacchbl, onpeaeneHHble paHee, Ans co3aaHus
HOBOrO ak3emnnsipa Person 1 nonpo6yinTe nonyyYmTb OCTYN K
CBOWMCTBY numberOfRooms, KaK Bbl Aenanu paHee:

let john = Person|()
if let roomCount =
john.residence?.numberOfRooms ({

println ("John's residence has \ (roomCount)
room(s).")
} else {

println ("Unable to retrieve the number of
rooms.")
}
// BEBOOUT "Unable to retrieve the number of
rooms."
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TakKaK john.residence paBeH nil, 3TOT BbI30B OMNLWOHANLHON
nocrefoBaTefnlbHOCTU He ByAeT yCNeLLEeH Kak 1 paHee.

Bbl MmoxeTe l'IOI'IpO6OBaTb YCTaHOBUTb 3HAa4YeHne CBOMCTBa yepes
onuunoHarnbHYK NocnenoBaTesibHOCTb:

let someAddress = Address|()
someAddress.buildingNumber = "29"
someAddress.street = "Acacia Road"
john.residence?.address = someAddress

B aTom npumepe noneiTka yCTaHOBUTb 3HaYeHne
CBOWCTBY address ONUMOHaNbHOMY CBONCTBY

residence? NPOBANINTCH, TaKKaK john.residence BCe eLlle nil.

Bbi30B meToA0B yepes
ONUMOHANbHVIO
nocaeaoBTEeNbHOCTb

Bbl MOXeTe 1cnonb30BaTh OMLMOHaNbHYH NOCNeaoBaTeNbHOCTb
ANA Bbl30Ba MeToAa OMLMOHanNbHOM BEMUYMHbI, U MPOBEPUTL CaM
BbI30B METO/Ja Ha yCNeLwHOCTb. Bbl MOXeTe caenaTb 310, gaxe
€CINn 3TOT MeTo/] He BO3BpallaeT 3HayYeHus.

MeToa printNumberOfRooms Knacca Residence BbiBOAUT
Tekyllee 3Ha4yeHne numberOfRooms. BOT Kak BbIrMAQNT aToT
MeToA;:

func printNumberOfRooms () {
println ("The number of rooms is
\ (numberOfRooms) ")

}
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OTOT MeToA He onpedenseT Bo3BpalaeMoro 3Ha4yeHuns. OgHako
dyHKL UM 1 MeToabl 6€3 BO3BPALLAEMOrO 3HAYEHUS UMEIOT
Hes1BHbI BO3BpaLlaeMbli TUMN Void, Kak OblNIo ONMcaHo B rnaee
“MNapamMeTpbl PYHKLLIUK 1 BO3BpaLLIaeMble 3Ha4yeHunsa”. 3To
O3Ha4yaeT, YTO OHM BO3BpALLAOT 3HAYEHNE () UM NPOCTO NyCTOM

KOPTEX.

Ecnu Bbl BbI30BUTE 3TOT METOA Ha ONUWOHANbHOM 3Ha4YeHN B
onunoHanbLHoON NocnegoBaTenbHOCTU, TO OH BEPHET Tun He Void,
a Void?, noTomMy 4TO BO3BpalLlaemble 3Ha4eHNd Bceraa
onuKnoHanbLHOro Tuna, Korga OHuM Bbl3blBalOTCS Yepes

oMU MOHanbHY NocneaoBaTeNbHOCTb. ATO NO3BONAET BaM
Mcnonb3oBaTb KOHCTPYKLUMIO if AN NPOBEPKM HA BO3MOXHOCTb
Bbl30Ba MeToda printNumberOfRooms, gaxe eciv MmeTto cam He
onpegenseT Bo3BpaLlaemMoro 3HadeHnd. CpaBHute
BO3BpallaeMoe 3HadYeHue OT Bbl3oBa

printNumberOfRooms U nil, AnNs TOro YToObl yBUAETH, YTO BbI3OB

MeTo[a npoilen ycnewHo:

if john.residence?.printNumberOfRooms () != nil
{

println ("It was possible to print the
number of rooms.")
} else {

println ("It was not possible to print the
number of rooms.™")
}
// BmBOmuT "It was not possible to print the
number of rooms."

To e camoe BepPHO, eCn Bbl NOMNbITaeTeCb YCTAHOBUTb
CBOWNCTBO Yepes onuMoHanbLHyo nocrnenoBaTenbHocTb. [Npumep
Bbille B “[lOCTyN K CBOMCTBaM Yepe3 OnuMOHamNbHY
NocneaoBaTenbHOCTL” NbITAETCA YCTAHOBUTL 3Ha4YeHne address
B john.residence, XOTS CBOMCTBO residence paBHo nil. Jllobas
nonbiTka yCTaHOBUTL CBOMCTBO Yepes ONnLNoHarnbHYyo
nocnegoBaTenbHOCTb BO3BpaLLaeT 3Ha4YeHue void?, KOTOpoe
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no3BonseT BaM CpaBHMBaATb eroc nil, Angd ToOro, YTOOBbI yBUOETb

Norn4ecknin pesynbTaT YCTAaHOBKM 3Ha4YeHUs CBOMCTBY (ycnex,
nposan):

if (john.residence?.address = someAddress) !=
nil {

println ("It was possible to set the
address.")
} else {

println ("It was not possible to set the
address.™)
}
// BeBOmMT "It was not possible to set the
address."

Nocrtyn K UHAEKCam yepes
ONIMOHAJIBHYVIO
NOCJIeJ10BATEeJIbHOCTb

Bbl MOXeTe ncnonb3oBaTtb onunoHanbHYy nocnenoBaTesibHOCTb
Aans Toro, 4tobbl I'IOI'IpO6OBaTb nony4ynTb N yCTaHOBUTb 3HA4YEeHUA
M3 nHOekca onuymnoHalibHOro 3Ha4eHuA, n NpoBEPUTb YCNELHOCTb
BbINOJIHEHNA BbI30Ba CaGCKpVIFITa.

3ameTKa

Korga Bbl nonyyaeTe AOCTYN K OMNLMOHANIbHOMY 3Ha4YeHUI0 Yepes
OMLMOHanbHY NOCNeA0BaTENbHOCTb, Bbl pasvellaeTe
BOMPOCUTENbHbIN 3HAK 40 CKOOOK cabckpunTa (MHAekKca), a He
nocne. BonpocutenbHbI 3HaK ONLNOHanbHOM
nocrefoBaTenibHOCTU crieayeT cpasy Mocre YacTu BblpaXKeHus,
KOTopasi ABMSieTCs oML MoHANOM.
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Mpymep Hmxe NPobyeT NONyYUMUTh 3HaYEHNE UMEHM MEPBOW
KOMHaTbl B MAacCMBe rooms CBOWCTBA john.residence,

ncnonb3ys cabCcKkpunT, onpeaesneHHbIN B Knacce Residence. Us-
3a TOro, YTo john.residence ABNA€TCAnNnil, TO BbI3OB
cabckpunTa NnpoBanuBaeTCs:

if let firstRoomName = john.residence?[0].name
{

println ("The first room name is
\ (firstRoomName) .")
} else {

println ("Unable to retrieve the first room
name.")
}
// BmBOomuT "Unable to retrieve the first room
name."

BbI30B BONPOCUTENBHOIO 3HaKa OnLMOHarbHON
nocrefoBaTefnbHOCTU B 3TOM cabckpunTe naeT cpasy
nocne john.residence, HO 40 CkOBOK cabckpunTa, NOTOMY

YTO john.residence ABNAETCA ONUMOHANbHbIM 3Ha4YE€HNEM, Ha
KOTOpOe NpumMmeHdeTCcd onunoHaribHad nocneaoBaTesibHOCTb.

AHanorM4Ho Bbl MOXeTe Nnonpo6oBaTb YCTaHOBUTb HOBOE
3Ha4YeHue Yepes cabCKpUNT C NOMOLLIO OMLMOHAMNbHOM
rnocrnenosaTenbHOCTH:

john.residence?[0] = Room (name: "Bathroom")

OT0 NonbITKa YCTAHOBKM 3Ha4YeHUs Yepe3 cabCkpunT Tak e He
cpabaTbiBaeT, Tak kak residence Bce eule nil.

Ecnu Bbl cosgagnte un npuceonTe OEenCcTBUTENbHOE 3HaYeHne
9K3eMMnnsApy Residence, NPY NOMOLLM OQHOMO UNN HECKOJbKNX

AK3eMNnapoB Room B MacCuBe rooms, TO Bbl CMOXeTe
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Mcnonb30BaThb Ca6CKpI/II'IT Ha 3K3eMnnape residence Angd TOro,

4TOObI MONYYNTH AOCTYMN K MACCHBY rOOMS Yepes oML MOHasbHY0
nocnefoBaTenbHOCTb:

let johnsHouse = Residence ()
johnsHouse.rooms. append (Room(name:
"TocTtuHasa"))

johnsHouse. rooms.append (Room(name: "Kyxusa'"))
john.residence = johnsHouse

if let firstRoomName = john.residence?[0] .name

{
println ("Ha3BaHue NepBOM KOMHATH
\ (firstRoomName) .")
} else {
println ("Hukak He [OJYyUYMTb Has3BaHUE
[IepOBOM KOMHAaTHI. ")
}

// BHBOOUT "HasBaHuMe [NepBOM KOMHAaTH l['ocTuHad."

NMonyyeHue gocTtyna Kk cabckpunty (MHAEKCY)
ONUMOHANbLHOro TUnNa

Ecnu cabekpunT Bo3BpallaeT 3HayeHue onLMoHansHoro Tuna,
HanpuMep KoY cnoBaps Tuna Dictionary B Swift, To Mbl
[OJKHbI MOCTaBUTb BOMPOCUTENbHBIV 3HAK NOCHe 3aKpbiBatoLLen
ckobkM cabekpunTa, Ans NPUCOEAMHEHMS €r0 oML MOHANbHOIo
BO3BPAaLLaeMoro 3HauyeHus:

var testScores = ["Dave": [86, 82, 84], "Bev":
[79, 94, 811]

testScores["Dave"]?[0] = 91

testScores ["Bev"]?2[0]++
testScores["Brian"]?2[0] = 72

// wmaccup "Dave" Tenepsr mMmeeT BuO [91, 82,
841, maccuB "Bev" - [80, 94, 81]
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Mpumep Bbile onpeaensieT croBapb testScores, KOTOPLIN

COAEPKUT OBe Nnapbl KMo4Y/3HaYeHne, KOTOPbIe COeAMHAIT KoY
TMNa String CO 3HAYeHMeM Tuna [Int]. Mpumep ncnonbayeT

onunoHarbHYIO nNocrnenoBaTesibHOCTb AfAd YCTaHOBKM 3HA4YEeHUA
nepBoOro anemMeHTa Krno4a “Dave” paBHbIM 91, ANA yBENNYEHUSA

nepBOro arieMeHTa MaccumBa noj Krno4vomMm “Bev” Ha 1 U AnNs

NOonNbITKN YCTAHOBUTbL NepBoe 3Ha4YeHne HeCYLLEeCTBYOLEro
MaccuBa, COOTBETCTBYIOLLENO KMNOYy “Brian” paBHbIM 72.

MepBble 4Ba Bbi30Ba 3aBEPLUMIINCE YCMELLHO, MOTOMY YTO UX
KINIOYN HAXOOATCA B testScores. T PETUM BbI30B 3aBEPLUMIICS

Hey,qaqeﬁ, TaK KaK TaKoro Knr4a Kak “Brian” B CllOBape He
OKa3arocCb.

CoeaeHeHUe HeCKOJZIbKUX
ypoBHeun Ol

Bbl moxeTe coeaNHUTb HECKOJIbKO ypOBHeIZ onyumnoHanbHbIX
nocnegoBaTenbHOCTEN BMECTE AN TOro, 4Tobbl npobpaTbes Ao
CBOWCTB, METOA0B, CAbCKPMNTOB, KOTOPbIE HAXOAATCS rMybxe B
moaenu. OgHako MHOTOypOBHEBbLIE OMNLMOHASbHbIE
nocrnefoBaTenbHOCTU He A06aBNSAOT HOBLIX YPOBHEW
OMLUMOHAaNbHOCTY K BO3BpaLLaeMbIM 3Ha4YEHUSIM:

Ckaxem OpyrmMmu crioeamu:

Ecnu tnn, KOTOprVI Bbl NblTaeTeCb NOJy4YnTb HE onuuoHanbHbIN,
TO OH CTaHEeT OnuMOHasbHbLIM U3-3a OMNLMOHAaNbLHON
nocnenoBaTesibHOCTU.

Ecnu Tnn, KOTOprVI Bbl NbiITaeTeCb NONYy4YUTb, yXXe
onuunoHanbHbIN, TO bonee onunoHalnbHbIM OH YXXe He CTaHeT,
naxe no npuyvnHe onuunoHanbLHoOM NocnegoBaTeNbHOCTY.
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Takum ob6pasom:

Ecnu Bbl NbiTaeTecb NonyunTb 3Ha4YeHWeE TUNa Int Yepes
OnuMOHanbHY MOCNeAoBaTENIbHOCTb, TO MOSyYMTe Tnt 2, U 3TO
He ByaeT 3aBUCETb OT TOrO, CKOMbKO YPOBHEN B OMNLMOHANbHOM
nocnegoBaTenbHOCTW 3a4eACTBOBaHO.

AHanNorn4yHo, ecnu Bbl NONbITAETECH NOMYYNTb 3HAYEHNE

TMNa Int? Yepes onynoHanbLHy nocneaoBaTensHOCTb, TO Bbl

nonyynTte Int?, YTO ONATb TAKN HE 3aBUCUT OT Konn4yecTBa

YPOBHEN, KOTOPbIE 3a4€eMCTBOBaHbI B OMLMOHaNbHOM
nocrnegoBaTenbHOCTH.

MpuMep Huxe NpobyeT NoONyYMTb JOCTYM K

CBOWCTBY street CBOWCTBA address CBONCTBA residence
aK3emnnapa john. 34ecb 3a4eNCTBOBAHO BA YPOBHSA
onuuoHanbLHom nocneaoBaTensHOCTN AN TOro, YTobbl
COeNHUTb CBONCTBA residence N address, oba us KOTOPbIX
onuuoHanbHoro TMna:

if let johnsStreet =
john.residence?.address?.street ({
println("John's street name is
\ (johnsStreet) .")
} else {
println ("Unable to retrieve the address.")
}

// BeHBOmDMUT "Unable to retrieve the address."

3HayeHune john.residence Ha JAHHbIA MOMEHT COAEPXKNT
KOPPEKTHbIN 3K3eMNAsap Knacca Residence. OgHako
3HayeHune john.residence.address paBHO nil. /3-3a aToro
BbI30B john.residence?.address?.street NpOBariMBaeTCs.
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OGpaTuTe BHUMaHWe, YTO B NpYMepE Bbille Bbl NbITaeTeCh
Nony4nTb 3HAYEHME CBOWCTBA street. TUM ATOMO

CBONCTBa String?. Bo3Bpalwaemoe

3Ha4YeHne john.residence?.address?.street TAKXe String?,
Oaxe ecnun aBa ypoBHA OHLLMOHaﬂbHOVI nocnenoBaTesibHOCTU
NPUMEHEHDbI B AOMNOJIHEHNE K ONUMOHaNbHOMY TNy camMoro
CBOWNCTBA.

Ecnu Bbl ycTaHOBUTE haKTUYECKUI IK3eMMNAP
Knacca Address Kak 3Ha4dyeHUe angd john.residence.address U

yCTaHoBUTE hakTnyeckoe 3HauYeHne ang CBOMCTBA street, TO Bbl
MOXeTe MONyYnTb AOCTYN K 3HAYEHMIO CBOMCTBA street Yepes
MHOrOYPOBHEBYIO OMLMOHANbHYIO NOCNeA0BaTENbHOCTb
(uenouky):

let johnsAddress = Address ()
johnsAddress.buildingName = "The Larches"
johnsAddress.street = "Laurel Street"
john.residence! .address = johnsAddress
if let johnsStreet =
john.residence?.address?.street {
println("John's street name is
\ (johnsStreet) .")
} else {
println ("Unable to retrieve the address.")
}
// BeBOmuUT "John's street name is Laurel
Street."

OﬁpaTMTe BHMMaHMWEe Ha NCcnoJib3oBaHMe BOCKNULUaTesribHOro
3HaKa BHYTPU john.residence! .address.

CBOWCTBO john.residence UMEET OMNUNOHANbHbLIN TUM, TAK YTO
BaM HY>XHO pa3BepHYTb ero oakTuyeckoe 3Ha4YeHne nNpu NOMoLLM
BOCKNMuuUaTesnibHOro 3Haka o TOoro, Kak Bbl NMornblTaeTeCb NoJy4ynTb
OOCTYN K CBONCTBY address CBOWCTBA residence.
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NMpuKkpenneHne moroaoB K
OIl c onUMOHAJIBHBIMHU
BO3pallaeMbIMHU
3HAYEHUAMM

Mpeabiaywme npumep nokasan, kKak MOXHO NOMy4YnTh 3HauYeHne
CBOWCTBA ONUMOHArbHOIO TMNa Yepes onuynoHanbHyo
nocnenoBaTenibHOCTb. Bbl Tak ke Mo)eTe Ucnornb30BaTh
onuMoHanbHy NocnegoBaTeNbHOCTb A5 Bbl30Ba MeToaa,
KOTOPbIV BO3BpaLLaeT 3Ha4YeHue onLMoHanLHoro Tuna, a 3aTem K
3TOW OMnuMOHaNbLHOM NOCNeAoBaTENIbHOCTU MOXET NPUKPENUTL U
BO3BpaLlaeMoe 3Ha4YeHne camMoro MeToaa, €Crm 3TO HYXHO.

Mpymep HWXe Bbi3biBaeT

MeTod buildingIdentifier Kracca Address 4Yepes
onuunoHanbHYyK nocnenoBaTesibHOCTb. 10T mMeTo[ Bo3BpallaeT
3HayYeHne Tuna String?. Kak Obino onncaHo paHee, 4To

BO3BpaLlaeMbIin TUMN 3TOro MeToha Nocrie onLMoHanbHom
nocrefoBaTesflbHOCTU Tak ke OyAeT String?:

if let buildingIdentifier =
john.residence?.address?.buildingldentifier()

{
println("John's building identifier is
\ (buildingIdentifier).")
}
// BumBomuT "John's building identifier is The
Larches."
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Ecnu Bbl xoTute npoaoJIKNTb CBOKO ONUUNOHAlbHYH NPUBA3KY U
Ha BO3BapallemMoe 3HavyeHne metoaa, To pa3aMecTuTe
BOI'IpOCI/ITGJ'IbeIVI 3HaK nocrne Kpyrnbix ckobok camoro meToga:

if let beginsWithThe =
john.residence?.address?.buildingldentifier()?
.hasPrefix ("The") {
if beginsWithThe {
println("John's building
identifier begins with \"The\".")
} else {
println ("John's building
identifier does not begin with \"The\".")
}
}

// BumBomuT "John's building identifier begins
with "The"."

3ameTKa

B rnpumMepe Bbllle Bbl pa3MmecTunm BOI'IpOCVITGJ'IbeIVI 3HaK
OMLMOHANbHON MPUBA3KN NOCHE KPYIIbIX CKOOOK MeToaa, NOTOMY
YTO onunoHalsibHasA BeJindnHa, KOTOPYHo Bbl MpUCcoeanHAETE K
nocrnefoBaTernbHOCTU, ABMSIETCS BO3BPALLAEMON BENNYNHOWN
MeToada buildingldentifier,a HE CAMUM

MeTOAOM buildingIdentifier.
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NMpuBeaeHue TMNOB

lpusedeHue mumnos - 3To cnocob NpoBepuTb TUM AK3emnnsapa
n/mnmn cnoco® obpalleHns K 3K3eMnnsipy Tak, Kak ecrim 6bl OH Bbin
3K3eMMNIIAPOM Cynepkracca unm nogknacca otkyaa-nmoo m3
cBoelr COBCTBEHHOWM KNacCOBOW nepapxuu.

MpuBeneHne Tunoe B Swift peanuayeTtcsa ¢ nomoLbio
onepaTopoB is U as. TW ABa onepaTopa NpefocTaBnsaT

MPOCTON U Bblpa3nTENbHbI CNOCOG NPOBEPKM TUMNA 3HAYEHUS UMK
npeo6pasoBaHme 3HaYEeHNs K ApYromy Tuny.

Bbl Tak ke MoXxeTe MCnosnb30BaThb npmueegeHmne TUNoB Ansd
NpoOBEpPKN COOTBETCTBUA TUNa NPOTOKOIY.

OnpepeneHue KJIAaCCOBOU
HepapxXuu A
IpUBeAEeHUS TUNOB

Bbl MOXeTe ncnonb3oBaTtb NpMBeAeHNE TUMOB C epapxmen
KNaccoB W NOAKNaccoB, YTOObI MPOBEPUTL TUM KOHKPETHOrO
3K3eMnuisipa knacca 1 npeobpasoBaTb TUM 3TOrO 3K3eMNsipa B
TWN OPYroro Knacca B Ton xe nepapxun. Cnegyrowmx Tpu
bparmMeHTa Koaa onpeaensT nepapxumio KNnaccoB U Maccus,
KOTOPbIN COOEPXUT IK3EMNNAPbLI 3TMX KNaccos, AN
NCnonb30BaHUs B NpUMEpPE NPUBEOEHUS TUMOB.

MepBbIN KycOK Koga onpedensieT HoBbI 6a30BbIl
Knacc Medialtem, TOT KNACC NpegocTaensaeT 6a3oByto

byHKLMOHANbLHOCTb ANs No6oro BMaa aNeMeHTa, KOTopbIi
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nosiensAeTcs B Undposon megma 6ubnmoteke. A UMEHHO, OH
onpeaenseT CBOUCTBO name TUMNA String M UHULMANN3ATOP init

name. (B aTOM npumepe cuntaeTcs, YTo BCe uNbMbl, MECHM UMK
apyrve meama WTYKOBUHbI MMEIOT CBOMCTBO hame U NonpocTy
nms.)

class Medialtem {
var name: String
init (name: String) {
self.name = name

Cnepyowmn bparmeHT onpegensieT Asa nogknacca

Knacca MediaItem. [lepBbIi NOAKNIACC - Movie, OH
WHKancynupyeT AOMNOMNHUTENbHY MHopMaumio o punsmax. OH
nobaBnsieT CBOMCTBO director NOBepx 6a3oBoro

Knacca MediaTtemC COOTBETCTBYHOLIMM MHULMANM3AaTOPOM.
BTopow noaknacc - Song. OTOT noaknacc gobaensieT

CBOWCTBO artist M UHMUMaNM3aTop nosepx 6a3oBoro knacca:

class Movie: Medialtem {
var director: String
init (name: String, director: String) {
self.director = director
super.init(name: name)

class Song: Medialtem {
var artist: String
init (name: String, artist: String) {
self.artist = artist
super.init(name: name)
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MNocnegHnn OTPLIBOK KOAA CO30AET HEN3MEHAEMbIN

MaccuB library, KOTOPbIA COAEPXUT ABa 9K3eMMNApa Movie U
TpW 3K3eMnnsipa Song. TUN 1ibrary BblBeAEH BO BpEMS
WMHULUManM3auum Mmaccuea nutepanom maccmea. MexaHuam
npoBepku TUNoB Swift genaeT BbIBOA, YTO Movie, Song UMEKOT
obLwmn cynepknacc Medialtem, TAK 4YTO TUN

MaccuBa 1library CTAHOBUTCHA [Medialtem]:

let library = [

Movie (name: "Casablanca", director:
"Michael Curtiz"),

Song (name: "Blue Suede Shoes'", artist:
"Elvis Presley"),

Movie (name: "Citizen Kane", director:
"Orson Welles"),

Song (name: "The One And Only", artist:
"Chesney Hawkes"),

Song (name: "Never Gonna Give You Up",
artist: "Rick Astley")
]

// Tun "library" BeiBemeH kak [Medialtem]

AnNeMeHThbl, KOTOpble XPaHATCA B Library BCe elle
3K3eMNMsApbI Movie U Song HA camom Aene. OgHako, ecnv Bbl

nepebepeTe arieMeHTbl MaccuBa, TO OHK BCce ByayT ogHOro
TUna Medialtem, a8 HE Movie UK Song. [N TOro 4YtoobI

paboTaTh C HUMU KaK C UCXOAHBIMU TUMAMM, BaM HYXKHO
MPOBEPUTL UX TUMbI UMK MPUBECTU K APYroMy TUMY, KaK ykazaHo
faanee.
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NMpoBepKa TMNos

Vicnonb3ayiiTe onepaTtop NpoBepKM TUNa ang npoBepKn TOro,
COOTBETCTBYET /X TUM SKIEMMIISiPa TUMOM KaKoro-To
onpeaeneHHoro nogknacca. OnepaTtop NPoBEpPKKU TMNa
BO3BpaLLAEeT true, €CIIN IKIEMMNIISAP UMEET TUM KOHKPETHOro

noaknacca, false, ecnu HeT.

Mpumep HWxe onpenenseT ase
nepemMeHHble movieCount N songCount, KOTOPbIE CHUTAIOT YNCIO
9K3EMMNAPOB Movie N IK3EMMNAPOB Song B MaccuBe library:

var movieCount = 0
var songCount = 0

for item in library {
if item is Movie {
++movieCount
} else if item is Song {
++songCount

println("B Media OubIMoTeke COOEPXUTCH

\ (movieCount) o&ummnema u \ (songCount) mnecuu")
// BmBOmMUT "B Media OuOIMOTEKE CONEPXUTCHS 2
buneMa m 3 necHu"

Mpumep nepebupaeT Bce anemMeHTbl MaccuBa library. Ha
Kaxayo utepaumio LuKna for-1in KOHCTaHTa item
MHULNaNM3npyeTca cneayowmm 3HayeHeM Tuna Medialtem U3
MaccumBa library.
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BblpaxeHune item is Movie BO3BpaLLaeT true, B TOM Cryvae,
ecnum TGKyLIJ,VIVI item TUNA MedialtemABNAETCHA

9K3eMMNNAPOM Movie, N 3TO BblpaXeHne Bo3BpallaeT false, €CNN
He ABNAeTCH 3K3eMMNIMAPOM Movie. AHanNoOrM4yHo item is

Song NpoBepseT ABNAETCA NN 1item IKIEMNIAPOM Song. B KOHLU e
UuKna for-in 3Ha4yeHUd movieCount U songCount coaepxart
KONMNYEeCTBO 3K3EeMMNAPOB MediaItem KaXgoro Tuna.

MoHuKawlwee NpyuBeaeHus

KoHcTaHTa nnv nepemMeHHas onpefieneHHoro Krnacca MoxeT
haKTMYECKM CCbiNaTbCs Ha aK3eMMNIIsp noaknacca. Yemy Bbl
OyneTe BepuTb B JaHHOM crny4dae, Bbl MOXeTe nonpoboBaTb
NPUBECTM TUMN K TUNY Noaknacca npu NoMoLLUu ornepartopa
NoHmxXatLero npueegeHns (as!).

M3-3a TOro, 4To NOHWXKatoLLEeE NpMBEAEHNE MOXET MPOBANUTLCS,
onepartop npmBeaeHusi umeeT ase opmbl. OnunoHanbHas
dopma (as?), KOTOpas Bo3BpaLlaeT oML MoHanbHoe 3HavyeHme
TUNa, K KOTOPOMY Bbl NbITAaeTECb NPUBECTU. N NpUHYANTENBH as
dopma (as!), KoTopas NPUHUMAET NOMNbITKA MOHUXKAOLLETO
npuBEOEHUN N NPUHYONTENBHOIO pasBopaYnBaHna pesyrbTaTa B
paMKax OAHOro COCTaBHOIO AENCTBMSI.

VMcnonbayiTe onuumoHanesHyo oopMy ornepaTopa NOHWKaLLero
npueBeaeHus (as?), Koraa Bbl HE yBEPEHbI, YTO Balle
NMOHMXatloLLee NpuBedeHne BbINONHUTCA ycnewHo. B aton hopme
onepaTop Bcerga 0yaeT Bo3BpalLaTh OMUMOHANbHOE 3Ha4YeHne, U
3HaveHue OyaeT nil, ecnv NoHWXarLlee npuBeaeHne byaeT He
BbINOSTHMMO. Tak ke 3TO N03BONIAET BaM NPOBEPUTL YCMELLIHOCTb
MOHMXAKLLEro NnpnueeaeHns Tmna.

McnonbayiTe npuHyauTensHyo opMy ornepatopa
MOHWXaloLLEero npueeaeHmns (as ! ), HO TONbKO B TEX CryYasX,
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KOorga Bbl TOYHO YBEPEHDI, YTO NOHMXaOLLEee NpuBeaeHne oyget
BbINOMHEHO ycnewHo. JTa oopMa onepartopa BbI30BeT runtime
owmnbKy, ecnu Bbl NonbITaeTeCcb Takum 06pas3oM NpPUBECTU K
HEKOpPPEKTHOMY TMNY Knacca.

[Npumep HuXe nepeburpaeT anemMeHTbl Medialtem B

MaccuBe 1library U BbIBOAUT COOTBETCTBYHOLLEE OnNucaHne ansi
Kakgoro anemeHTa. Yrobbl coenaTth 9TO, EMY HYXKHO MONYyYnNTb
OOCTYN K KaXXOOMY 9MEMEHTY Kak Movie UK Song, @ HE MPOCTO
KaK K Medialtem. OTO HEOOXOAMMO ANSA TOro, YTOOLI ObIiN AOCTYN
K CBOMCTBaM director, artist, KOTOpble NMpuroasaTcd Ham B
onucaHumn.

B aToM npumepe kaxapli aNeMeHT MaccmBa MOXET ObITb

nmbo Movie, MMBO Song. Bbl HE 3HAeTe Hanepe Kakom Knacc Bam
HY)XHO MCMNOSb30BaTb ANA KaXXaoro afieMeHTa, Tak YTo JIOrMYHO
OygeT ncnonb3oBaThb OMLMOHanNbHY OpMY onepartopa
NMOHWXKaIOLLIEro NpuBeaeHus (as ?) Ans NPOBEPKM BO3MOXHOCTM
MOHWXKAIOLLIETro NPUBEAEHMWSA K KOHKPETHOMY MoAKaccy
KOHKPETHOrO 3fIEMeHTa MaccuBa:

for item in library {
if let movie = item as? Movie ({
println ("Movie: '\ (movie.name)', dir.
\ (movie.director)")
} else if let song = item as? Song {
println("Song: '\ (song.name)', by
\ (song.artist)")
}
}

// Movie: 'Casablanca', dir. Michael Curtiz
// Song: 'Blue Suede Shoes', by Elvis Presley
// Movie: 'Citizen Kane', dir. Orson Welles

// Song: 'The One And Only', by Chesney Hawkes
// Song: 'Never Gonna Give You Up', by Rick
Astley
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Mpymep Ha4YMHaETCA C MOMbITKA MOHWXKAOLLEro NPUBEAEHMS
TEKYyLLEro 3fieMeHTa item BKa4yeCcTBEMovie. Tak

KaK item ABNAETCA 9K3EMMNAPOM Medialtem, TO 3TOT ANEMEHT
MOXET ObITb Movie, HO OH U TaK XXe MOXeT ObITb M Song UK gaxe
npocTo 6a30BbIM Medialtem. M13-3a 3TON HeONpeaeneHHOCTN Mbl
N ucnonb3yem onuuoHanbHyo dopMy onepaTopa (as?).
Pe3ynbTarT BblpaXeHUst item as? Movie SIBNSETCH

TUN Movie? Unn “onuunoHanbHbIN Movie”.

MoHwxatolwee NpuBeAeHME K Movie NPOBANMBAETCS, KOraa OHO
NPUMEHMMO K 3K3eMMMsipaM Song B MaccuBe library.
O6beanHUB 3TO BCE, Mbl NOMNy4YaeMm, YTO NpUMep Bbille
ncnonb3yeT ONuUMOHaNbHYH NPUBA3KY NS NPOBEPKN HAann4uus
3HAYeHUS y OMLMOHAMNbLHOMO Movie (TO €CTb, YUTOObI BbISCHUTb
yCneLwHoCTb NpoBeaeHHoM onepaunn). OnunoHanbHas npussska
3anncaHa BblpaxeHneMm Buga “if let movie = item as?
Movie”, YTO MOXeT BbITb NPOYMTAHO TaK:

“INpobyem nonyunTb AOCTYN K i tem B Ka4YeCcTBe Movie. Ecrin
OOCTYN ycneLlueH, TO NPUCBOMM BPEMEHHYHO

KOHCTaHTY movie 3HaYeHUI0, KOTOPOE Mbl MONYYUIIN U3
onuKnoHanbHoro Movie.”

Ecnn noHmxatowee npueegeHmne npowusio ycnewHo, 1o
CBOWCTBA movie NCNonb3yrTCA B Ka4eCTBe BbiBOOa OnnMcaHuA

Ong 3K3emMnngapa Movie, BKIMOYadA UMA director. AHanNorn4yHbIN
NPUHUKUN NCNONb3YyeTCA Npu NpoBeEpPKe 3K3eMNIIAPOB Song U NpU
BbIBOOE OMNMMCaHUA (BKJ'II'O‘-IaFl NMA artist), KaK TOJIbKO HaxoguTc4d
ANEeMEeHT Song BMaccuBe library.

3ameTKa

[MpuBeaeHne He N3MEHSET aK3eMNsipa Unn ero 3Ha4YeHUN.
MepBoHaYanbHbIN 3K3EMNIIAP OcTaeTcsa TeM xe. [Mpocto nocne
NpYBEAEHUS TUNa C 3K3EMMISPOM MOXHO obpallaTbes (1
MCMOMb30BaTh CBONCTBA) UMEHHO TakK Kak C TEM TUMOM, K
KOTOpPOMY ero npuBsenu.
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[IpyBeageHHE TUIIOB AJIA
Any u AnyObject

Swift npeanaraeTt gga Tuna ncesgoHMMa Tuna ansa paboTsl ¢
HeonpeaeneHHbIMU TUNamu:

AnyObject MOXeET 0TOOpa3nTb ak3eMnnsap nboro knacca.
Any MOXeT 0ToOpasuTb ak3emnnsap noboro Tvna, BKIoYas
byHKL MOHaTbHbIE TUMBI.

3ameTKa

Mcnonb3yiTe Any U AnyObject TOMbKO TOrAa, kKorga Bam siBHO
HY>KHO NoBeAeHNE U 0COBEHHOCTU, KOTOPbIE OHM MPEAOCTABMSIOT.
Bcer,qa nydlle ObITb KOHKPETHbIM HacyeT TUMNoB, C KOTOPbIMW Bbl
oxupaeTe paboTaTb B BallEM KOZeE.

AnyObject

Korga Bbl paboTtaeTte ¢ Cocoa API o4eHb 4acTo Bbl MOXETE
Nony4nTb MAacCcMB TUMNA [AnyObject] UMK “MacCUB 3HAYEHUIA
Tuna any object”. 3To ns-3a Toro, 4to Objective-C He nmeet
MacCCMBOB C SIBHO yka3aHHbIMW Tunamu. OgHako 4acTo Bbl
MoxeTe ObITb YyBepeHbl B TUME 3N1eMEHTOB MaccuBa N3 Ton
NMHdOpMaL MK, KOTOPYHo Bbl 3HaeTe 06 atom API.

B aTux cuTyaLunsx Bbl MOXETE UCMONb30BaTb BEPCUID
NPUHYAUTENBHOrO onepatopa (as ! ) Ansa NoHUXaLwero

npuBeaeHus Tuna [o knacca AnyObject, 663 HE0GX0AMMOCTHU
NPUHYAUTENbHOIO pasBepPTbIBAHUS.
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Mpumep HUXKe onpeaenseT MaccuB TUNa [AnyObject], KOTOPbINA
COOEPXUT TPY 3K3eMNIsipa krnacca Movie:

let someObjects: [AnyObject] = [

Movie (name: "2001: A Space Odyssey",
director: "Stanley Kubrick"),

Movie (name: "Moon", director: "Duncan
Jones"),

Movie (name: "Alien", director: "Ridley
Scott")

]

Tak kak Mbl 3HaeM, YTO 3TOT MacCuB MOXET coepxaTb
9K3eMMMAPbI TOMNLKO Kracca Movie, Bbl UCMOMb3yeTe
NOoOHWXakLlee npuneeneHne n passopadmsaeTe Hanpamyro
HeonuMoHarsbHyH BEPCUIO MovieC MOMOLLLIO onepaTopa(as!)B

npuHyxgatoLen gopme:

for object in someObjects {
let movie = object as! Movie
println ("Movie: '\ (movie.name)', dir.
\ (movie.director)")
}
// Movie: '2001: A Space Odyssey', dir.
Stanley Kubrick
// Movie: 'Moon', dir. Duncan Jones
// Movie: 'Alien', dir. Ridley Scott
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[ns ewe 6onee kKOPOTKON hOPMbI 3TOMO L MKMIa UCMOSb3yeM
NOHWXXakLee npneeneHne Tuna Ha cam MmacCuB K Tuny [Movie],

a He Ha KaXkabl ero 3afIeMeHT:

for movie in someObjects as! [Movie] {
println ("Movie: '\ (movie.name)', dir.

\ (movie.director)")

}

// Movie: '2001: A Space Odyssey', dir.

Stanley Kubrick

// Movie: 'Moon', dir. Duncan Jones

// Movie: 'Alien', dir. Ridley Scott

Any

Hwxe npueegeH npymep MCNonb3oBaHUS Any Ang paboTbl €

pas3nmMyHbiIMn TUNaMKn, BKNo4Yasn prHKLI,VIOHaJ'IbeIe TUNbI N
BHEKITaCCOBbI€ TUMbI. ﬂpmmep co3gaeT MaccuB things, KOTOprI;I

MOXeT XPaHUTb TUM Any:.

var things = [Any] ()

things.append(0)

things.append (0.0)

things.append (42)

things.append (3.14159)

things.append (' hello")

things.append( (3 5.0))
things.append(Mov1e(name: "Ghostbusters",
director: "Ivan Reitman"))

things.append({ (name: String) -> String in
"Hello, \(name)" })
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Maccue things cogepxuT ans 3HadeHus Tuna Int, aBa sHa4vyeHud
Tuna Double, 3HayeHue Tuna String, koptex Tuna (Double,
Double), knHo “Ghostbusters” n saambikaHue Tuna (String) ->
(String).

Bbl MOXeTe ncnonb3oBaTb ONepaTopbl is U as B criyvasnX (case)
KOHCTPYKU MW switch Ans onpeaeneHns Tuna KoHCTaHTbl Unu
nepemMeHHOM, Koraa U3BECTHO TOMNBKO TO, YTO OHA NMPUHAANEXUT
TUNY Any UNKN AnyObject. [puMep HUxXe nepebupaeT 3NEMEHTHI
B MaccuBe things W1 3anpawmsBaeT TUM Y KaXO0ro anemMeHTa ¢
MOMOLLbI0 KOHCTPYKL MK switch. Heckonbko criyyaes
KOHCTPYKL MM switch NPUBA3LIBAIOT MX COBMABLUNE 3HAYEHUS K
KOHCTaHTe onpeaeneHHoro Tvmna, Ans Toro, YTobbl NOTOM MOXHO
ObINO BbIBECTU 3HAYEHME HA IKPaH:

for thing in things {
switch thing {
case 0 as Int:
println("zero as an Int")
case 0 as Double:
println("zero as a Double")
case let someInt as Int:
println("an integer value of
\ (someInt)")
case let someDouble as Double where
someDouble > 0:
println("a positive double value of
\ (someDouble) ")
case 1is Double:
println("some other double value that
I don't want to print")
case let someString as String:
println("a string value of
\"\ (someString) \"")
case let (x, y) as (Double, Double):
println("an (x, y) point at \(x),
\N(y)"™)
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case let movie as Movie:
println("a movie called
"\ (movie.name) ', dir. \(movie.director)")
case let stringConverter as String ->
String:
println (stringConverter ("Michael"))
default:
println("something else™)

}

// zero as an Int

// zero as a Double

// an integer value of 42

// a positive double value of 3.14159

// a string value of "hello"

// an (x, y) point at 3.0, 5.0

// a movie called 'Ghostbusters', dir. Ivan
Reitman

// Hello, Michael

3ameTKa
Cny4aun B KOHCTPYKLU UK switch UCNOMb3YHT NPUHY>KOAMLLYHO
BEpcuto onepartopa (as , a He as?) AN NPOBEPKN ONpeaeneHHoro

TMna. OTa npoBepka Bcerga 6esonacHa BHYTPU KOHTEKCTa criyyast
KOHCTPYKL MM switch.
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BnoXeHHble TUnbl

3avacTylo nepeydncrneHns co3garTcsa Ana A0NONHUTENbLHON
NoaaepXkn pyHKLIMOHaNLHOCTY onpeaeneHHOoro Knacca.
AHanorMyHo MoxeT ObITb NonesHbLIM co3aaHne BCnomMoraTernbHbIX
KIaccoB MMM CTPYKTYp NpeaHasHauYeHHbIX 4ns KoHTekcTa 6onee
cnoxHoro Tuna. [ns noctmxeHus sTon uenu Swift npegnaraet
BaM ONpeaenuTb 8/10)KeHHbIe Murlbl, B KOTOPbIE Bbl BKNaAbiBaeTe
BCMOMOraTerbHble NepeYnCieHus], KNnacchl M CTPYKTYpPbI, BHYTPU
onpeaeneHus Tuna, KoTopble OHU NOAAEPXNBAIOT.

Urobbl BNOXUTL TUN B APYrOW TUM, BaM HY)XHO HanmcaTb CBOE
onpegerneHne BO BHELWHNX UTYPHbIX CKOOKax Tuna, KOTOpbIV OH
nogaepxveaeT. Tunbl MOryT ObITb BMOXEHbLI HA CTONBKO YPOBHEN,
Ha CKOMNbKO 3TO HEOOXOAMMO.

Bno)XeHHble Tunbl B AeUCTBble

Mpumep HUXe onpeaensieT CTPYKTYpY BlackjackCard, KOTOpas
Co3[aeT MoAeNb UrpanbHbIX KApT Urpbl Blackjack.

CTpykTypa BlackijackCard COAEPXUT OBa BIOXEHHbIX
nepeyYncrneHns TUNoB suit, Rank.

B urpe Blackijack kapta Ace (Ty3) umeeT 3HavyeHne NGO oanH,

nnbo oaMHHaguaTb. OTO 0COOEHHOCTb OTODpaXkaeTcs
CTPYKTYPON Values, KOTOpasi BNOXeHa BHYTPb
nepeyvncrneHmnst Rank:
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struct BlackjackCard {

// BIJIOXEHHOe mepeunciieHre Suit
enum Suit: Character {

case Spades = "&", Hearts = "O",
Diamonds = "¢", Clubs = "&"
}

// BIOXeHHOe NepeumnciieHme Rank
enum Rank: Int {
case Two = 2, Three, Four, Five, Six,
Seven, Eight, Nine, Ten
case Jack, Queen, King, Ace
struct Values {
let first: Int, second: Int?
}
var values: Values {
switch self {
case .Ace:
return Values (first: 1,
second: 11)
case .Jack, .Queen, .King:
return Values (first: 10,
second: nil)
default:
return Values (first:
self.rawValue, second: nil)
}
}
}

// ceovicTtBa u MmeToml BlackjackCard
let rank: Rank, suit: Suit
var description: String {
var output = "mMacTb:
\ (suit.rawValue), "
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output += " 3HaueHue:
\ (rank.values.first)"
if let second = rank.values.second {
output += " wmnm \ (second)"
}

return output

I'IepeqwcneHMﬂ Suit ONMCbIBAKOT YeTblpe MacTu Npu NOMoOLUU
CUMBOJIIa TUNa Character ANd UX OTO6pa)KeHVIFl.

ﬂepeqwcneHl/le Rank BMecCTe CO 3Ha4eHMEM Int ONnUCbiBaeT

TprHaALaTb BO3MOXHbIX PAHIOB KapT, ANs 0TOOpaxeHus mnx
HOMMHaNbHOM CTOUMOCTU. (BHAYeHMEe Tnt HE UCNOMNb3yeTcs ANng
KapT Jack, Queen,King, Ace UNK No-pycckn BaneTa, Koponessl,

Kopons un Tysa).

Kak y>xe ynommHanocb paHee, CTpykTypa Rank onpegenser
BMOXEHHYI BHYTPU cebs CTPYKTYpPY Values. OTa CTPYKTypa
NHKaNcynupyeT dakT TOoro, YTo 60SbLUMHCTBO KAapT UMEKOT O4HO
3Ha4yeHue, Ho Ty3nmeeT Ba 3HAYEeHUs1 CBOEN KapThl.
CTpykTypa Values onpegensieT ABa CBOMCTBA ANS TOro, YToobI
oTobpasnTb 3TO.

first Tuna Int
second Tuna Int? nnm “onumnoHanbHbIA Int”

Rank TaKXe onpenenseT BblYMCIISEMOe CBONCTBO values,
KOTOpOe BO3BpaLLaeT 3K3EMNAAP CTPYKTYPbI Values. ITO
BbIYMCIIIEMOE CBOMCTBO YYMUTLIBAET PaHT KapThl U
MHNLMann3npyeT HOBbIN 3K3eMNIAp Values C
COOTBETCTBYHOLUMMU 3HAYEHUSIMUN, OCHOBBLIBasiICb HAa CBOEM paHre.
OHo ncnonb3yeT cneyunanbHble 3Ha4YeHnst Ans

KapT Jack, Queen, King, Ace. [Ana kapT ¢ undpamu, oHO
Ncnonb3yeT 3HaYeHne paHra Tmna Int.
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Cama cTpykTypa BlackjackCard UMeeT ABa

CBOWCTBA rank, suit. OHa Takxe onpeaensieT BblYMCrsseMoe
CBOWCTBO description, KOTOPOE MCMOJSb3YET 3Ha4YeHNe, KOTOpoe
XPaHUTBLCSA B rank M suit, AN TOro, 4Tobbl cCO34aTh onncaHue
NMEHM M 3HauYeHns KapTbl. CBOMCTBO description UCMONb3YyeT
onuuoHanbHYy NPUBA3KY ANd NPOBEPKU HAanM4mMa BTOPOro
3Ha4YeHus, N ecnn OHO eCTb, TO BCTaBNSAET AOMNOMNHUTENbHOE
onncaHue Onst BTOporo 3Ha4YeHusl.

M3-3a TOro Yto BlackjackCard ABMSAETCA CTPYKTYpon 6e3
Nonb30BaTeNbCKNX MHULLMANU3aTopoB, OHa MMeeT HEeSIBHbIN
MOYNEHHbIV HUL ManM3aTop, YTo onucaHo B rmase “lloyneHHas
NMHULManNM3aLnga CTPYKTYPHbIX TUMNOB”. Bbl MOXeTe NCNonNb30BaTh
3TOT MHMLMANU3aTop AN MHMLnanu3aumm HOBOM

KOHCTaHTbl theAceOf Spades:

let theAceOfSpades = BlackjackCard(rank: .Ace,
suit: .Spades)

println("theAceOfSpades:

\ (theAceOfSpades.description)")

// BeBOmuT "theAceOfSpades: macTb: 4,
3HaueHre: 1 mam 11"

[axke ecnu Rank 1 Suit SABMASIIOTCSA BIOXEHHLIMM

B BlackjackCard, UXTUMbI MOTYT HacrnegoBaTbCs U3 KOHTEKCTA,
TakumM 06pa3oM UHUL ManNn3aLns 3TOro aK3eMnnsapa MoxeT
cocnaTtbCsl Ha YNeHbl MepeYncrieHns No NX uMeHam

(.Acen .spades).B npumepe Bbiwe

CBOWCTBO description KOPPEKTHO OTOBpPaXaeT To, UTo Ty3 (Ace)
MacTu NUKN (Spades) UMeeT 3Ha4YeHune nnbo 1, nmbo 11.


http://swiftbook.ru/doc/initialization/default-initializers
http://swiftbook.ru/doc/initialization/default-initializers

CcbiziKa HA BJIOYKEHbIE TUNbI

[nsi Toro, YTo6bl MCMOb30BaTb BMOXEHHbLIE TUMbI CHAPYXN
onpeaensitoLLIero X KOHTEKCTa, HY>KHO NoCTaBnUTb NpedmrKe
MMEHM TUNa, BHYTPU KOTOPOIO OH BIIOXEH, 3aTEM €ro NMS:

let heartsSymbol =
BlackjackCard.Suit.Hearts.rawValue

// heartsSymbol pasen "O"

MpvBeaEHHbI Bbilie NpyUMep no3sonseT

MMeHaM Suit U Rank ObITb HAMEPEHHO KOPOTKUMU, MOTOMY YTO
MX MMeHa U3HayanbHo noaobpaHbl No4 KOHTEKCT, B KOTOPOM OHU
onpeaeneHbl.
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PacwunpeHusa

PacwupeHus 0obaBnatoT HOBYH PYHKLMOHANbHOCTb
CYLLECTBYIOLLEMY TUMY Krnacca, CTPYKTYPbl NN NepeyvmncrieHuns.
OT0 BkNoYaeT B cebs BO3MOXHOCTb pPacLUMpATh TUMbI, K
NCXOOHbIM KOZaM KOTOPbIXY Bac HET AocTyna (M3BECTHO Kak
peTpoakTUBHOE MOAENMPOBaHUE). PaclumpeHnsi O4eHb NOXOXM
Ha kaTeropun n3 Objective-C. (B oTnnumm oT kKaTeropui 13
Objective-C, pacwumpeHus B Swift He nMeloT umeH.)

PacwmpeHnuns B Swift moryT:

[o6aBnsaTh BblYMCIISIEMbIE CBOWCTBA U

BblYMCMsiEMblE static CBOWCTBA

OnpepnenaTb MeTOAa 3K3eMnnsipa U MeTobl TUNa
MpenocTaBnaATb HOBbIE MHMLMANU3ATOPbI

OnpepnenaTb cabckpunThl

OnpenensTb HOBbIE BIOXEHHbIE TUMbI

Ob6ecneunTb COOTBETCTBUE CYLLECTBYHOLLErO TUMa NPOTOKOSY

3ameTKa

PawmpeHusa moryT 4o6aBnaTh HOBYIO (OYHKLMOHANBHOCTb TUMNY,
HO OHW HE MOryT NMepenucaTb CyLLECTBYHLLYHO
PyHKLMOHANbHOCTb.
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CUHTaKCUC pacluMpeHunm

PacwmpeHmne o6baBNSETCA C MOMOLLBIO KIHOYEBOro
CJoBa extension:

extension SomeType {
// omnmmceBaeM HOBYI OYHKIMOHAJLHOCTEL IJId
Turna SomeType

}

PaCLumpeHme MOXeT paClnpunTb CyLU,eCTBleUJ,VIVI TN gna Toro,
4YTOObLI OH COOTBETCTBOBAI OQHOMY NUnn bonee NPOTOKO1aM. Tam
roe 3To nMmeeT MecCTo, MMeHa NPOTOKOJI0B 3alNncbliBakdOTCA TOYHO
TaKXe, KakK U B Cliy4ae C KnaccamMmu nnn CTpyktypamu:

extension SomeType: SomeProtocol,
AnotherProtocol {
// peanmsauusa TpeboBaHMS NPOTOKOJA TYT

3ameTKa

Ecnn Bbl onpegensieTe pacwumpeHue ans godaBneHns HOBon
(PYHKMOHAaNbHOCTH CYLLECTBYIOLIEMY TUMY, TO HOBas
(PYHKLMOHANbHOCTL OyAeT AOCTYNHa BCeM 3K3eMMNsipOM 3TOro
TUna, ga)ke ecrnv oHu ObINKM co3fgaHbl 40 TOro, Kak Oblno
onpeaeneHo paclumpeHue
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Bbluucnaembie CBOMCTBA B
pacluvupeHuax

PacwmpeHnmna moryt obaBsnsaTh BblYMCISEMble CBOMCTBA
3K3eMMNIsipa 1 BblUMCIsiEMble CBOMCTBA TUNA K CYLLECTBYOLIMM
Tunam. B npumepe Mbl 40OaBNsiEM NATb BbIYUCISIEMbIX CBOWACTB
3K3eMnnspa BO BCTPOEHHbIN TUN Double A3blka Swift, ans

oGecneyeHns paboTbl AAHHOIO TUNa ¢ e AMHULL.AMU ONUHbI:

extension Double {
var km: Double { return self * 1000.0 }
var m: Double { return self }
var cm: Double { return self / 100.0 }
var mm: Double { return self / 1000.0 }
var ft: Double { return self / 3.28084 }
}
let oneInch = 25.4.mm
println("Oouu dyT - T0 \ (oneInch) meTpa")
// BuBomuT "OmmH dyT - 570 0.0254 MeTpa"
let threeFeet = 3.ft
println("Tpw dyTa - 370 \ (threeFeet) wmeTpa)
// BeEBOmuUT "Tpwm dbyra - 370 0.914399970739201
mMeTpa"

OTU BblUMCSiIEMbIE CBONCTBA OOBACHAIT, YTO

TUN Double OOMKEH CYNTATLCS KaK KOHKpeTHasa eamHuLa
n3MepeHus OnnHbl. XoT9 OHW peanu3oBaHbl Kak BblMUCISIEMblE
CBOWCTBA, MMEHa 3TUX CBOMNCTB MOryT ObITb JO6aBNeHbI K
nuTepany Yicen ¢ nraeatLen TOYKON Yepes TOUEYHbIN
CMHTaKCWUC, Kak cnocob Mcnonb30BaTh 3HAYEHUs NMTepana ang
npoBeAeHus Nnpeobpa3oBaHWN ANUHBI.
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B sTom npumepe, 3HayeHne 1.0 Tuna Double oTOOpaxaeT “oanH
MeTp”. OTO NpMYMHa, No KOTOPOM mBO3BPALLAET sel f, YTO
paBHO 1 .m, TO €CTb NOCYMTATb Double OT YMcna 1.0.

Apyrve eamHnLbl TpebytoT HEKOTOPbIX NPeobpasoBaHuit, YTobbI

BblpaXxaTb CBOE€ 3Ha4YeHne 4Yepe3 MeTpbl. OauH KMINOMETpP TO Xe
camoe YTomn 1000 MeTpoB, TaK4YTO km - BblHMCIAEMOE CBOWCTBO,

KOTOpOE YMHOXaeT 3HayeHne Ha 1000 . 0, YTOObl 0TOOpa3nTb
BENUYMHY B MeTpax. [lo aHanorim noctTynaem u ¢ octasnbHbIMK

CBOMCTBaMMU, Kak Hanpmumep, ¢ yToM, KOTOPbIX B O4HOM MeTpe
HaCYMTbIBAETCA 3.28024, TaK YTO Afsi BbIpaXXeHMs yicna B

MeTpax, HaM HY>XHO nodennTb eroHa 3.28024.

OTK CBOMCTBA ABNSATCS BblYUCISIEMbIMU CBONCTBAMW TOMNbKO
Ona YteHunda, Tak4Tto OHU MOTyT ObITb BblpaXXeHbl ©e3 kn4eBoro
crnoea get. Nx BO3BpallaeMoe 3HavYeHne ABNnAeTCcA

TUMOM Double U MOXET BbITb UCMONb30BAaHO B MaTeMaTUYEeCKNX
BbIYMCMNEHUAX, rOe NoAAepKMBaeTCa TUM Double:

let aMarathon = 42.km + 195.m
println("Mapadan mueer nmimuuy \ (aMarathon)
MeTpoB")

// BeBOmMUT "Mapaban mmeer nmymHy 42195.0
MeTpOoB"

3ameTKa

PaclumpeHus moryT 4o0aBnsiTb HOBbIE BbIYMCISIEMbIE CBOWCTBA,
HO OHW He MOryT 400aBUTb XpPaHMMble CBOMCTBA UMK
HabntogaTenen CBOMCTBA K yXKe CYLLECTBYIOLLMM CBOMCTBaM.
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MHununanumsartopbl B
pacuIupeHUuax

PaclwmpeHusi MmoryT o6GaBvTb HOBbIE UHML MANM3aTopbl
CyLLEeCTBYHOLEMY TUMY. OTO NO3BOMSIET BaM paclUMpUTb apyrie
TUNbI AN NPUHATUSA BaLUMX COGCTBEHHBIX TUMOB B KA4YECTBE
napameTpoB MHULManusaTopa, unu ans obecneveHms
[AOMONHUTENbHBIX OML U MHWL Mann3aL M, KoTopble He Obinn
BKIMIOYEHBI KaK YacTb NepBOHaYanbHON peanusaumm Tuna.

PaclumpeHnus moryT 1o6aBnaTb BCiomoraTernbHble
WHULManN3aTopbl KNaccy, HO OHWU He MOryT A06aBUTb HOBBIN
Ha3Ha4YeHHbI MHULManNU3aTop UM AeNHUL Man1M3aTop Kraccy.
HasHauyeHHble HULManM3aTopbl U AEeVHULLMANM3aTopPbl A0MKHbI
BCerga npeaocTaBnATLCA peanusaL e UCXOaHOro Krnacca.

3ameTKa

Ecnu Bbl ncnonb3yeTe paclumMpeHmns Ans Toro, YTobbl 4o6aBuTb
MHULMann3aTop K TUMy 3Ha4YeHUNn, KOTopbI obecneyrBaeT
3Ha4YeHNs N0 YMONYaHMWIO AN BCEX CBOMX XPaHUMbIX CBOMCTB U
He onpeaensieT kakoro-nnbo Nosb3oBaTenNbCKoro
MHMLManusaTopa, To Bbl MOXETE BbI3BaTb A4EMONTHbLIN
WHULMann3aTop 1 NOYNIEHHbIN MHULManM3aTop ANs TOro Tuna
3HaYeHWIN U3HYTPU NHULMANM3aTopa Ballero pacluMpeHus.

OTo He ByaeT paboTaTb, €CNK Bbl YXXe Hanucanu uHULnannsaTop
Kak YacTb UCXOLAHOW peanu3alum 3Ha4yeHUs Tuna.

Mpumep Huxe onpenensieT CTPYKTYPY Rect ANs 0OTOOpaxeHus
reoMeTprYEeCcKoro NpsaMoyronbHuka. MNMprumep Tak xe onpegenseT
ABe BCMOMoOraTesibHbIEe CTPYKTYPbI Size N Point, 00€ N3 KOTOPbLIX
NpenocTaBnsloT 3HAYEHUS MO YMOSYaHMo 0 . 0 SIS BCEX CBOMUX
CBOWCTB:
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struct Size {

var width = 0.0, height = 0.0
}
struct Point {

var x = 0.0, y = 0.0
}
struct Rect {

var origin = Point ()

var size = Size ()
}
W3-3a TOro, 4To CTPyKTYypa Rect NpeaocTaBnsgeT 3Ha4YeHns rno
YMOJTHaHUIO NS BCeX CBOUX CBOWCTB, OHa aBTOMaTMUYeCcKu
nonyyaeT UHMLMANM3aTop No yMOYaHMIO N MNOYNEHHbIN
WHULManmMsaTop, YTo onucaHo B rnaee “HdedonTHele
UHULMaNM3aTopbl”. 3TN UHULMANU3ATOPbI MOTYT ObITh
NCNONb30BaHbI AN CO34aHUA 3K3eMNNAPOB Rect:
let defaultRect = Rect ()
let memberwiseRect = Rect (origin: Point (x:
2.0, y: 2.0),

size: Size(width: 5.0, height: 5.0))

Bbl MOXeTe pacluMpuUTb CTPYKTYPY Rect AN NPeaoCcTaBneHus
OOMNOMNHUTENBHOMO NHUUManM3aTopa, KoTopbIn NpuHUMaeT
onpeaeneHHyo TOYKY 1 pasmep:

extension Rect {

init (center: Point, size: Size) {
let originX = center.x - (size.width /
2)
let originY = center.y - (size.height
/ 2)
self.init (origin: Point (x: originX, vy:
originY), size: size)
}
}
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OTOT HOBbI MHULNANM3aTOP HAYMHAETCS C BbIYMCIIEHUS
MCXOOHOM TOYKN, OCHOBbIBASICb HA 3HAYEHUSX

CBOWCTB center M size. [IOTOM MHMLMANM3ATOP BbI3bIBAET
NMOYSIEHHBbIN MHULMAannU3aTop CTPYKTYpPbl init (origin:size:),
KOTOPbIN XpaHUT HOBYIO MCXOOHYHO TOYKY U pasMepbl B
COOTBETCTBYHLLMX CBONCTBAX:

let centerRect = Rect (center: Point(x: 4.0, y:
4.0),

size: Size(width: 3.0, height: 3.0))
// mcxomHasa Touka centerRect (2.5, 2.5) m ero
pazmep (3.0, 3.0)

3ameTKa

Ecnn Bbl npegocrtaBndeTe HOBbIN MHULManm3aTop BMecTe C
pacwunpeHnem, Bbl BCE elle OTBECTBEHEHbDbI 3a TO, UYTO KaxKO bl
IK3eMMNJidap AO0JDKeH ObITb MOJTHOCTbLIO MHUUMann3npoBaH, Korga
MHULUMNann3aTop KoOH4YaeT CBOK pa60Ty.

MeToAabl B paclumpeHunsax

PaclumpeHnus moryT 4o6aBnTb HOBbIe MeTOoAb! 3K3EMMIIsipa UNu
MeTOabl TUMa K yKe CyLLeCTBYHLWMM Tunam. CrniegyroLmii npumep
A06aBnaeT HOBbIN METOA 3K3eMNNspa repetitions KTUNY Int:

extension Int {

func repetitions (task: () -> ()) {
for in 0..<self {
task ()
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MeTof repetitions MPUHUMaET €OUHCTBEHHbIA aprymMmeHT
TMna () -> (), KOTOpbIV yKka3blBaeT Ha (PyHKLUIO, KOTopas He
NPUHUMAET HX OOHOMO NapamMeTpaun KoTopas He Bo3BpallaeT
3HaYeHus.

Mocne onpeaeneHna paclwmpeHna Bbl MOXeTe Bbl3BaTb
MEeTO[ repetitions Ha MOGOM LLenom uncne, Ytobbl BbINONHUTD

onpeaeneHHoe 3agaHune uenoe 4ncno paas:

3.repetitions ({
println ("BkycuHo!")

1)

// BxycHO!

// BxycHO!

// BxycHO!

Mcnonb3ayiiTe nocnegytolme 3amblikaHus ans ewe 6onee
KpaTKOro Bbl30oBa:

3.repetitions {
println ("Hy oueHb BKycCcHO!'")
}
// Hy oueHb BKYCHO!
// Hy oOueHb BKYCHO!
// Hy O4YeHb BKYCHO!
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MU3meHsaOWMecH MeToAbl 3K3emMMnspa

MeToAabl 3k3eMNNsApoB, 4o0O6aBMNeHHbIEe B pacLUMPEHNN Tak e
MOTYT MEHSATb U caM ak3eMnnsip. MeToabl CTPYKTYpPbI 1
nepeyYncrneHmns, KoTopble N3MEHSIIOT self UM ero CBOMCTBA,
JOIDKHbI ObITb OTMEYEHbI KaK mutating

Mpymep Hmxe 4OOGABNSAET HOBbIA N3MEHSIOLLMICS (mutating)
MeTod square ANS TUNA Int, KOTOPLIA BO3BOANUT B KBagpaT
NCX0OHOEe 3HaveHme:

extension Int {
mutating func square () {
self = self * self

}

var somelnt = 3

somelInt.square ()

// Temnepb nepeMeHnHas somelnt uMeer 3HaueHMe 9
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CabckpunTtbl a
paclIvpeHuax

PacwmpeHnmnsa moryt go6aBnTb HOBbIE CABCKpMNThbI K
cyulecTBylowemMy Tuny. 3ToT npumep gobasnseTt cabekpunT
L,ef1oro Yncna Bo BCTPOEHHbLIN TUM Int A3blka Swift. 3T0T

cabckpunT [n] BO3BpaLLaeT Lundpy, KoTopasi CTOUT Ha n NO3ULL UK
cnpaea:

123456789[0] BO3BpaLlaeT 9
123456789[1] BO3BpaLlaeT 8

N TaK ganee:

extension Int {
subscript (var digitIndex: Int) -> Int {
var decimalBase = 1
while digitIndex > 0 {
decimalBase *= 10
--digitIndex
}
return (self / decimalBase) % 10
}
}
746381295[0]
// BoO3Bpamaer 5
746381295[1]
// BO3Bpamaer 9
746381295([2]
// BoO3Bpamaer 2
746381295([8]
// Bos3Bpamaer 7
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Ecnn sHayeHue Int He umeet AO0CTAaTOY4YHO KONMM4eCcTBO LI,I/Id)p and
Tpebyemoro nHgekca, To cabckpunT Bo3BpaLlaeT 0, Kak ecrnn bl
BMECTO 3TOro Yncrna crosn o:

746381295[9]
// BosBpamaer 0, kak ecny OBl BH 3alPOCUIIM BOT

TaK:
0746381295[9]

BnoXeHHble TUnbl B
pacHIupPEeHUuax

PaCUJI/Ip9HI/IFI MOoryT 000aBnsiTb HOBbIE BMOXEHHbIE TUMbI K
CyLlleCTBYHOLMM Krnaccam, CTPYKTypaM n nepedncrneHnam:

extension Int {
enum Kind {
case Negative, Zero, Positive
}
var kind: Kind {
switch self {
case 0O:
return .Zero
case let x where x > 0:
return .Positive
default:
return .Negative

OT10T NnpuMmep AobaensieT HOBoe nepeyncnenune B Tmn Int. 3to
nepeuvncneHne Kind onncbiBaeT 3Ha4YeHne, KOTopoe oTobpaxkaeT
AaHHoe Lenoe Yicrno. B yacTHOCTM OHO onpeaensieT ABnseTcs mm
YNCNO MNONOXUTENBbHbBIM, OTPULLATENBHBIM NN HYSIEM.
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Tak e aToT Nnpumep AobaBnsaeT HOBOE BblYNCIIIEMOE
CBOMCTBO kind K TMRY Int, KOTOpOE BO3BpaLLaeT COOTBETCTBYHOLLMI
yrnieH nepeuncrieHma Kind gnsa satoro 4micna.

BrioxeHHoe nepedvncrneHne Moxet ObITb MCNONBb30BaHO TUMOM Int;

func printIntegerKinds (numbers: [Int]) {
for number in numbers {
switch number.kind {
case .Negative:
print ("- ")
case .Zero:
print ("0 ™)
case .Positive:
print ("+ ")

}

print ("\n")
}
printIntegerKinds ([3, 19, -27, 0, -6, 0, 71)
// BumBomMT "+ + - 0 - 0 +"

3T1a PyHKUUSA printintegerKinds npuHMMaeT napamMeTp B Buae
Maccusa 3HaveHun Int, 3aTem nepebupaeT nNo o4epeam Bce aTn
3HayeHud. [Ina KaXxgoro Lenoro ymucna B Maccuee, (pyHKL M
CMOTPUT Ha €ro Bbl4MCNISAEMOE CBOMCTBO kind 1 BbIBOAUT
COOTBETCTBYIOLLIee onmcaHue.

3ameTKa

Kak Ham yxe 1n3BecTHO 4To number.kind MMeeT Tun Int.Kind. 3HaumT
BCE 3Ha4eHus yneHoBlInt.Kind MOryT ObITb 3anncaHbl B KOPOTKOM
dopMe BHYTpPU KOHCTPYKL MK switch, kak.Negative, a

He Int.Kind.Negative.
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NMpoTOKOAbI

lMpomokon onpepensiet obpasel, meToga, CBOMCTBa Unu apyrue
TpeboBaHus, KOTOPbIE COOTBETCTBYIOT ONpeAesieHHOMY
KOHKPETHOMY 3aaHNI0 NN KaKOW-TO PYHKLMOHANbHOCTH.
MpoTokon dakTn4eckn He NpeaoCTaBNAeT peanuaanio 4ns
ntoboro n3 aTux TpedoBaHUIA, OH TONbKO ONUCLIBAET Kak
peanusauunsa goImkHa BbirnsgeTb. [MpoTokon MoxeT

ObITb IPUHSIM KNACCOM, CTPYKTYPOW UIK NepeyvrcreHmem ans
obecneyeHuns dakTnyeckom peanmsaLmm aTux TpeboBaHN.
JTtobow Tun, KOTopbLIV YyOOBNETBOPAET TPeOOBaHNSAM NPOTOKONA,
UMEET yKasaHne coomeemcmeaosanib 3TOMY NPOTOKONY.

MpoTokonbl MoryT TpeboBaThb, YTOOLI COOTBETCTBYHOLUME UM TUMbI
nMenu cneuundguyeckne CBOMCTBA K3eMNsipa, MeToabl
3K3eMnnspa, MetTogpl Tuna, onepaTtopbl U cabCKpUNTHI.

CUTakcuc NpoToKona

Bbl onpeaensieTe NpOTOKON OYeHb MOXOXe Ha TO, Kak Bbl
onpegensieTe Knacchl, CTPYKTYpbl Y NEPEeYNCTIEHUS:

protocol SomeProtocol {
// omnpenejieHre MPOTOKOJIA..

[Nonb3oBaTernbckne TUnb yTBep>XaakT, YTO OHN NPpUHUMaloT
NPOTOKOJ1, Koraa OHM NoOMeLarT UMA NPOTOKOJ1a Noclie NMeHU
TnNa n pa3genarnTcd C 3TUM UMeHeEM OBOEeTO4YNEM, TO €CTb
YKa3blBatlOT 3TN NPOTOKOJIbl KaK4aCTb UX onpeaeneHna. MNocne
OBOETO4YNA Bbl MOXKETE YKa3blBaTb MHOXETCBO MPOTOKOJIOB,
nepe4yncndaa nx UMeHa 4epes 3anATyto:
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struct SomeStructure: FirstProtocol,
AnotherProtocol {
// omnpemejyieHre KOHCTPYKIIMIA...

Ecnu y knacca ecTb cynepknacc, To BNucbiBanTe MM
cyrnepknacca [0 CrvcKa NpoTOKOOB, KOTOPbIE OH NMPUHUMAET, Tak
Xe pasfgennte UMs cynepkracca  UMs NpoTOKonNa 3ansAToun:

class SomeClass: SomeSuperclass,
FirstProtocol, AnotherProtocol {
// ompemejyieHMe KJIACCa..

Tpebyemble CBOUCTBA

MpoTokon MoXeT NoTpeboBaTh COOTBETCTBYIOLLMIA EMY TUM
npenocTaBUTb CBOMCTBO 3K3eMMNspa UM CBOMCTBO TUna
KOHKPETHOrO TMna 1 MMeHU. MNpOoTOKOI HE YTOYHSET Kakoe
OOJMKHO ObITb CBOWCTBO, XpaHUMOE UMK BbIMUCIIIEMOE, TONbKO
NMLWb yKasbiBaeT Ha TpeboBaHWe UMeHM CBOMCTBA M TUNa.
MpoToKoN Tak ke YTOYHSeT A0SMKHO N ObiTb AOCTYMHbLIM, UK
OHO AOMKHO ObITb AOCTYMNHBLIM U YCTaHaBNMBaEMbIM.

Ecnu npotokon TpebyeT oT cBoncTBa BbiTb AOCTYMHbLIM U
yCTaHaBnMBaeMbIM, TO 3TO TpeboBaHUE HE MOXET NOSTHOCThbIO
ObITb YAOBNETBOPEHO KOHCTAHTOM NN BbIYUCIIAEMbIM CBOCTBOM
TOMbKO Ans YteHus (read only). Ecnm npoTokon Tonbko TpebyeT
OT CBOMCTBa JOCTYNHOCTM (get), TO Takoe TpeboBaHUe MOXET
ObITb YAOBNETBOPEHO NMOOLIM CBOMCTBOM, 1 3TO TaK e
crnpaBeanvMBo Ans yCTaHaBNMBaeMOro CBOMCTBA, €CMnuM 3TO
Heobxoaumo B BalLeM KoJe.

Tpebyemble cBoMCTBa Bcerga 00bABNAETCA Kak NepeMeHHbIe
CBOWCTBA, C npecukcom var. CBOWCTBA, 3HAYEHMNS KOTOPbIX Bbl
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MOXeTe Nony4nTb NN U3BMEHNTb MapKUPYKOTCA {get set} NOCMNe

06bABNEHMA TUNa CBOWCTBA, a CBOMCTBA, 3HaUYeHUS KOTOPbIX Mbl
MO>EM TONbKO NOMYyYnTb, HO HE UBMEHUTL {get }.

protocol SomeProtocol {
var mustBeSettable: Int { get set }
var doesNotNeedToBeSettable: Int { get }

Mepen TpebyembiMy CBONCTBAMM TUMOB NULUMTE NPEMUKC class,

Koraa Bbl onpefensieTe Ux B NpoTokosie. 3To NpasBuio
pacnpocTpaHsieTca Aaxe Toraa, Koraa CBOWCTBO UMeeT
npedmKe static, Korga Mbl peanuayem ero B CTpyKTypax unm

nepe4vncneHnax

protocol AnotherProtocol {
class var someTypeProperty: Int { get set

Mpumep npoTokona ¢ eAMHCTBEHHBLIM TPebGyeMbIM CBOWCTBOM
aK3emnnsapa:

protocol FullyNamed {
var fullName: String { get }

MpoTokon FullyNamed TpebyeT COOTBETCTBYIOLLMIA EMY TUN
npenocTaBnTb NosiHoe UMs. MpoTokon 6onblue He YTOYHSeT
HMYero, KPOMe TOro, YTO TWMN 3TOro CBOMCTBA AOIIKEH ObITb B
COCTOSIHUM NpeaoCcTaBnUTb CBOE NosHoe ums. MpoTokon
yTBepXaaeT, YTo oo TUN FullyNamed AOIHKEH UMETb

CBOWCTBO fullName, 3Ha4YeHue KOTOPOIro MOXeT ObITb Nnony4eHo,
N 3TO 3HaYeHMe JOMKHO BbITb TUNAa String.
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Hwxe npvBeaeH NnpuUMep CTPYKTYpbI, KOTopas NpuHMMaeT u
MOMHOCTbLI COOTBETCTBYET NPOTOKONY FullyNamed:

struct Person: FullyNamed {
var fullName: String

}
let john = Person(fullName: «John Appleseed»)

// john.fullName paBen «John Appleseed»

3TOT NpuMep onpeaensieT CTPYKTypy Person, KOTOpast

oToGpaxkaeT NepCoHyY C KOHKPETHbIM MMeHeM. OHa yTBepxaaeT,
YTO OHa MPUHMMAET NPOTOKON Ful leNammed, B KAYECTBE NEPBON

CTpPOKN cobcTBEHHOIO onpeaeneHnd.

Kaxxgblin 9k3emMnnsip Person UMEET €4UHCTBEHHOE

CBOWCTBO fullName TWNa String. 3TO yaoBneTBopseT
€[MHCTBEHHOMY TpeboBaHMIO NpoToKoNa FullyNamed, U 3TO
3HauNT, YTO Person KOppEeKTHO COOTBETCTBYET NpoToKony. (Swift
coobuaeTt 06 owmnbke BO BpeMS KOMNUMAL MK, ecnv TpeboBaHuUsA
NPOTOKOA BbINOSHATCA HE MOSTHOCTHHO. )
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Hwxe npeacTaBneH CNoXHbi KNacc, KOTOPbLIN Tak XXe NpuHuMaeT
N COOTBETCTBYET MPOTOKOMYFullyNamed:

class Starship: FullyNamed {
var prefix: String?
Var name: String
init(name: String, prefix: String? = nil)

self.name = name
self.prefix = prefix
}
var fullName: String {
return (prefix != nil ? prefix! + « «
: «») + name

}

var nccl701 = Starship(name: «Enterprise»,
prefix: «USS»)

// nccl701.fullName paBen «USS Enterprisex»

Knacc peannsyet Tpebyemoe CBOMCTBO fullName, BKa4ecTBe
BbIYMCIIAEMOr0 CBOMCTBA TOMbKO AN YTEHUs (AMnst KOCMUYECKOro
kopabns). Kaxabii 3k3emMnnap Krnacca Starship XpaHuTt
obsizaTenbHbIM Name 1 onuWOHaNbHbIA prefix.

CBOKMCTBO fullName UCMNONb3YET 3HAYEHWE prefix, €CU OHO
CyLLEeCcTByeT 1 YyCTaHaBMMBAET €ro B Ha4arso name, YTOObI
Nony4nnoch Lenoe uMsa Anst KOCMUYeCKoro kopaodnsi.
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Tpeb6yeMbie MEeTOAbI

MpoTokonbl MOryT TpeGoBaTb peanuaayuto onpeaeneHHbIX
METO/I0B 3K3eMMsipa U METOAOB TUMNa, COOTBETCTBYHOLLMMMU
TMNaMu NPOTOKONY. TN METOAbl HanucaHbl Kak YacTb
onpeaeneHusl NPoToKoa B TOYHOCTM B TaKOM e popMe Kak 1
MeToAbl IK3EMMISPA UMU TUNa, HO TONBKO B HUX OTCYTCTBYIOT
dourypHble ckobku Unm Teno MeToaa LenukoM. BapnatusHble
napamMeTpbl ONYCKaTCHA TOYHO TakK XKe Kak U B 00bIYHbIX
MeToaax.

3ameTKa

MpoTOKOSbI UCNONB3YIOT OBLIYHBIA CUHTAKCUC Kak U 0BblYHbIe
MeTO/bl, HO OHW He MOTyT onpeaensaTb 3HaYeHMs! MO YMOYaHUo
(medonTHble 3HaYeHUs ) 4N napaMeTpoB MeToaa.

Tak e kak 1 B criyyae co TpebyeMbiM CBOMCTBOM TUMa, Tak U Npu
TpebyeMbix METOAAX TMNA, Bbl Bceraa nuwmnte npedmkce class,
Korga onpegenseTe MeToA B NPOTOKoNe. TO BEPHO, Aaxe ecnu
TpebyeMble METOAbI TUMA HAYNHAIOTCS C MOMOLLBHO KITFO4EBOIO
cnoea static, korga oHM peanuayrTcs CTPYKTypaMn unm
nepeyncrieHNAMN:

protocol SomeProtocol {
class func someTypeMethod ()

Cnepytowyin npumep onpeaensieT NpoTOKO C €AUHCTBEHHbIM
TpebyeMblM METOLOM 3K3eMNnspa:

protocol RandomNumberGenerator {
func random () -> Double

463



OT1oT1 npotokon RandomNumberGenerator TpebyeT nto6on
COOTBETCTBYOLLMI EMY TUM UMETb METO[ 3Kk3eMnnapa random,
KOTOpbIV Npu BbI30BE BO3BpaLLaeT 3HayeHue Tuna Double. XoTtsa
3TO M He YKa3aHO Kak YacTb MPOTOKONa, HO NpeanonaraeTcs, 4To
3HayeHwue bygeT uncnom ot 0.0 n go 1.0 (He BKMUMTENBHO).

MpoTokon RandomNumberGenerator He genaeT HUKaKknx
NpeanosnoXeHUn No NoBoay Toro, kak bygeT HaxoauTbCA 3TO
cny4danHoe 4ncro, OH NpocTo TpebyeT reHepaTop NPeaocTaBmUTh
CTaHZapTHbIN cnocob reHepau n HOBOro PpaH4OMHOIO YKcra.

Hwxe npuBeageHa peanusauus Knacca, KOTopbi MPUHUMAET U
cooTBeTcTBYEeT NpotokonyRandomNumberGenerator. 31oT
Knacc peanuayeT anroputmM reHepartopa ncesaocnyvyanHbIx
yncen, N3BECTHbIN KaK anropuTM JIUHEUHO20 KOH2PYy3HMHO20
eeHepamopa:

class LinearCongruentialGenerator:
RandomNumberGenerator {

var lastRandom = 42.0

let m = 139968.0

let a = 3877.0

let ¢ = 29573.0

func random () -> Double {
lastRandom = ((lastRandom * a + c) %
m)
return lastRandom / m
}
}
let generator = LinearCongruentialGenerator ()

println("CnyyarHoe 4YMCJIO:

\ (generator.random())")

// prints "CnyuamnsHoe uwmcsio: 0.37464991998171"
println("Ipyroe cJiiydalHOE UMCJIIO :

\ (generator.random())")

// prints "Ipyroe ciyuyaHoe UMCJIO:
0.729023776863283"
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Tpebyemblie U3MEHAIOIIHECA
METO/1bIl

MHorga Heobxogumo ans metoga naMeHuTb (Mnn MyTMpoBaTh)
3K3eMNNAp, KOTOPOMY OH NPUHAANEXMT. [lna meToaos
3K3eMnnspa Tuna 3HayeHus (CTpykTypa, nepevncrneHune) Bol
pacrnonaraeTe Krn4eBoe CNoBO mutating 40 CrioBa

mMeToda func, 4Ng MHAUKAL MK TOro, YTO 3TOMY MeToay
paspeLLleHO MEHATL 3K3EMMNIIAP, KOTOPOMY OH NPUHAaAIEXNT,
n/unm nto6oe CBOMCTBO 3TOro aKk3emnnsapa. ATOT NPOLLECC ONnNCaH
B rmaee “/I3MeHeHne TUNoB 3Ha4YEeHUN MeTOJaMM dKk3emnnapa’”.

Ecnu Bbl onpegensete TpebyeMbili MPOTOKOIOM MeTOZ,
3K3eMnisipa, KOTOpPbIA NpegHa3HaYeH MEHSITb 9K3EMMNIIAPbI

noboro Tuna, KOTOpPble MPUHUMAaKOT NPOTOKOJ1, TO NOCTaBbTe
KIo4eBoe CINoBO mutating nepeguMeHeM MeToaa, Kak 4acTb

onpeneneHnd npoTokona. OT10 nossonser CTPYKTYypam 1
nepevyncneHnamMmm npnHnmMmaTb NPOTOKOJ1 U YOOBNETBOPATb
Tpe6OBaHI/II'0 mMeToaa.

3ameTKa

Ecnu Bbl nocTaBunm kInoYeBoe CNOBO mutating Nnepeq
TpebyeMbiM NPOTOKOSIOM METOAOM 3K3eMMIsipa, TO BaM HE HYXXHO
nMcaTb CMOBO mutating NPY peanusauumn 3Toro Metoaa ans
knacca. CnoBo mutating UCNOMb3YETCS TONbKO CTPYKTYpaMu unm

nepe4vncineHnamn.

Mpumep HWxe onpefensieT NPOTOKON Togglable, KOTOPbIV

onpenensieT eanHCTBEHHbIN Tpebyembli MeToa
ak3emnnsapa toggle. Kak v npegnonaraet ums metoaa, oH

nepeknioYaeT UM MHBEPTUPYET COCTOsIHNE Ntoboro Tuna,
06bIYHO MEHAA CBOWCTBO 3TOr0 TUMA.
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MeTon toggle UMEET CIOBO mutating KaK4acCTb onpeaeneHuns
npoTokona Togglable, ANA 0To6pa>|<eva TOro, YTO 3TOT METOA
MeHAEeT COCTOAHMEe COOTBETCTBYHOLLEro NpoOTOKONY 3K3eMnisAapa
npu cCBOEM BbI30BE:

protocol Togglable {
mutating func toggle ()

Ecnu Bbl peanusyeTe NPOTOKON Togglable ANA CTPYKTYP UMK
nepeyncrieHnii, To aTa CTPYKTypa Ui NepeyvncrieHne MoxeT

COOTBETCTBOBaTb NPOTOKOIY NPeAoCTaBNsAs peanusaumio
MeToda toggle, KOTOPbIA TaK e OyaeT oTMeyeH

CNOBOM mutating.

Mpumep HWxe onpeaensieT nepevncneHmne onof fSwitch. ATO
nepeyvncrneHmne nNepexkniyaeTcsa Mexay ABYMS COCTOSTHUSIMUA,
OTMEYEHHbLIMW ABYMS CITy4asiMun NEPEYNCTIEHNAM on U o £.
Peanusauusa metoda toggle NepedncrieHns oTMeYeHa
CNOBOM mutating, YTOObl COOTBETCTBOBaTL TpeboBaHMIO
npoTokona:

enum OnOffSwitch: Togglable {
case 0Off, On
mutating func toggle () {
switch self {

case Off:

self = On
case On:

self = Off

}
var lightSwitch = OnOffSwitch.Off

lightSwitch.toggle()
// lightSwitch Tenepr paBen .On
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Tpebyemblie MHULUMANU3ATOPDI

WHorpa npoTokonbl MOryT TpeboBaTh peann3aumio KOHKPETHOIo
MHULManu3aTopa TUnamMm cCooTBETCTBYOLLMMU NMPOTOKONY. Bbl
NULWKTE 3TN UHMLManNN3aTopbl Kak YacTb onpeaeneHuns
NPOTOKONA, TOYHO TaK e Kak U 0BblYHble MHWLMANM3aTopbl, HO
Tonbko 6e3 mrypHbIX ckobok nnm 6e3 Tena MHULnanmaaTopa:

protocol SomeProtocol {
init (someParameter: Int)

Peanusaums knacca cooTBeTCTBYHOLLEMY
NpPoTOKoNy c TpeboBaHMEeM MWHMUManusaTopa

Mbl MoOXeTe peanuaoBaTb TpebyeMblii UHULMANU3aTop B
COOTBETCTBYIOLLEM Kracce NpoTOKOMy B KaYyecTBe Ha3Ha4YeHHoro
WMHULUManu3aTopa unm BcnomoraTensHoro. B nio6om cnyyae Bam
HY>XHO OTMETUTb 3TOT MHULIManNnU3aTop KN4YeBbIM

CIOBOM required:

class SomeClass: SomeProtocol {
required init (someParameter: Int) {
// peanmsauua VHULMAIN3aTOPA...

VMcnonb3oBaHne mogudmkaTopa required rapaHTUpyeT, YTO Bbl
nposefeTe ABHYIO UNW yHacneaoBaHHYO peanusauunio
Tpebyemoro nHmuymnanuaaTopa Ha Bcex nogkrnaccax
COOTBETCTBYHLLErO Krnacca NPoTOKONY, Tak, YTOObI OHM TOXe
COOTBETCTBOBaNM NpoTokony. MoapobHee Bbl MOXeETE NpounTaTh
B rnaee “TpebyemMble MHMLMANM3aTopskl.”
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3ameTKa

Bam He HyHO 0603Ha4aThb peanunsawlmo MHULManM3aTopoB
npoToKosa MogudmkaTopoMrequired B knaccax, rae CTouT
MoandmkaTop final, nOTOMY YTO KOHEYHbIE KNacCbl HE MOTYT
nMeTb nogknacchl. [ins 6onee nonHon nHgpopmawlmum no
moaudmkaTopy final uatante rmasy “[NpenoreBpalleHve
nepeonpegenexus.”

Ecnn nogknacc nepeonpenensdeT HasHa4YeHHbI MHUL ManM3aTop
cynepknacca 1 Tak e peanuayeT COOTBETCTBYHOLLNNA
WHMLManM3aTop NpoToKosy, To 0603HaubTe peanmsaumio
MHUUManmsaTopa cpasy aBymMs

MoandmkaTopamu required n override:

protocol SomeProtocol {
init ()

class SomeSuperClass {
init () {
// peanmszauysa MHULMATINZATOPA..

class SomeSubClass: SomeSuperClass,
SomeProtocol {

// "required" OT COOTBETCBUSA MPOTOKOJY
SomeProtocol; "override" oT cynepkJjacca
SomeSuperClass

required override init () {

// peanmsaumua VHULUAIN3aTOPA...

468


http://swiftbook.ru/doc/inheritance/preventing-overrides
http://swiftbook.ru/doc/inheritance/preventing-overrides

TpebyeMble npoBanuBaoLimecs
MHMUManu3aTopbl

MpoToKOIbI MOTYT ONpPeAensTb TpebGoBaHUS NPOBanNMBaoLLMXCS
MHMLMann3aTopoB AN COOTBETCTBYEMbIX MPOTOKOIY TUMOB, YTO
onpepdeneHo B rnase [lpoBanveaoIMECS MHALIMANM3ATOPbI".

TpeboBaHWe NpoBanNMBaOLLErocsi MHULManM3aTopa MoxeT ObITb
YLOBNETBOPEHO NPOBasIMBaOLLMMCS UHMLMANN3aToOPOM Ui
HEenpoBanMBaoLWMMCSi MHULMAnNM3aTopoM COOTBETCTBYHOLLErO
npoTokony Tuna. Tpe6GoBaHWe HeEMpoBanvBakLLErocs
MHULManusaTopa MoXeT BbITb YAOBNEeTBOPEHO
HEenpoBanMBaoLLMMCS MHULMANM3aTopPoOM U HESIBHO
pasBepHyTbIM NPOBANMBaLLMMCS UHML MANN3aTOPOM.

NMpPOTOKO/1bl KaK TUNbI

MpoTokonbl camu no cebe He HeCcyT Kako-TO HOBOW
yHKLMOHanNbLHOCTU. Tem He MeHee Nbor NPOTOKON, KOTOPbIN
Bbl CO3aeTe CTaHOBUTCS MNOSTHOMPAaBHbLIM TUMOM, KOTOPbIN Bbl
MOXeTe UCMNOoMb30BaTh B BalleM KoJe.

TakKak 3TO Tu1M, TO Bbl MOXETE UCMNOoSb30BaThb MPOTOKOJ1 BO
MHOIMX MecTax, rge MOXXHO UCNoJsib30BaTh Apyrne Tunbl:

Kak Tvn napameTpa nnu Bo3spallaembiin Tun B pyHKL UK, METOAE,
WMHULManmMsaTope

Kak Tun KOHCTaHTbl, N"epeMEeHHON NN CBONCTBA

Kak Tun anemeHTOB Maccmea, CrioBaps Unm Apyroro KOHTenHepa
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M3-3a TOro YTo NPOTOKOMbI ABASAOTCA TUNAMU, TO UXUMEHA
HaYMHaKTCA C 3arnaBHON OykBbl (Kak B
cnyyae rullyNamed UMK RandomNumberGenerator) ansa

COOTBETCTBUSA UMEH C ApYruMu Tunamm Swift
(Int, String, Bool, Double...)

Bot npumMep ncnosib3oBaHnA NPOTOKOSIa B Ka4ecTBe Tuna:

class Dice {
let sides: Int
let generator: RandomNumberGenerator
init (sides: Int, generator:
RandomNumberGenerator) {
self.sides = sides
self.generator = generator
}
func roll () -> Int {
return Int(generator.random() *
Double (sides)) + 1
}

OTOT NpuMep onpenenseT HOBbIV KNacc Dice, KOTOPLIN

oTobGpaxkaeT urpanbHy KOCTb C N KONMYECTBOM CTOPOH AJ1s
HaCTONbHOMN UrpPbl. K3EMNNSAPLI Dice MMEKT CBOMCTBO sides,

KoTopoe oTobpakaeT KONMYECTBO CTOPOH, KOTOPOE OHWN UMEIOT,
Tak>Xe KyGUKM UMEelT CBOWCTBO generator, KOTOPOE

npefocTaBnseT reHepaTop CnyvyanHbIX YACer, U3 KOTOPOro U
OepyTcs 3HaveHust bpocka nrpanbHoOro Kybuka.

CBOWCTBO generator TUNA RandomNumberGenerator, TAKUM

06pa3oM Bbl MOXETE YCTaHOBUTL €ro 9K3eMnnsapy noéoro Tvna,
KOTOPbI COOTBETCTBYET NPOTOKOMY RandomNumberGenerator.

Bonblue HUYero He TpebyeTcs OT 3K3eMnisipa, NpPUceBaemMoro
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3TOMY CBOVICTBy, KpOME TOro, 4YTO 3TOT 3K3eMNNIAP OOJKEH
NPUHUMATb MNPOTOKON RandomNumberGenerator.

Dice TaK>Xe uMeeT nHmumnann3aTop ansd yCTaHOBKU Ha4varbHbIX
3Ha4YeHun. AToT MHNUmnann3aTop MeeT napamMeTp generator,
KOTOprIZ Takxe ABnsgeTCcsa TUNOM RandomNumberGenerator. Bbl
MoOXeTe nepefartb 3Ha4YeHne no6oro cooTBeTCTBYylOLWEero

NPOTOKOY TMMa B 3TOT NapameTp, Koraa nHuumanuampyete
HOBbIN 3K3EMNNIAP Dice.

Dice NpegocTaBnsieT 0OMH MeTo 3K3emnnspa - roll, KOTOPLIN
BO3BpalLaeT L enoe 3HadeHne oT 1 1 4O KONMYecTBa CTOPOH Ha
urpanbHOM KOCTW. QTOT METO[ Bbl3blBAET reHepaTop

MeTofa random, 4S9 CO34aHUSA HOBOIO Cy4anHOro Yynucna

0T 0.01 o 1.0, a 3aTeM UCNOoMb3yeT 3TO CriyYanHoe YMCro A
co34aHnNs 3Ha4YeHNs Bpocka nrpanbHOM KOCTU B
COOTBETCTBYIOLWEM AnanasoHe (1..n). Tak Kak Mbl 3HaeM, 4YTo
generator npuHUMaeT RandomNumbe rGenerator, TO 3TO
rapaHTUpyeT HaMm, YTOo y Hac byaeT MeToArandom.

BoT kak MCNonb3yeTcs Kracc Dice AN co3gaHusa LLIeCTI/IFpaHHbIIZ
nrpanbHOM KOCTU C 3K3eMMIISIPOM
LinearCongruentialGenerator BKa4yecCcTBe reHepaTopa
CNnyyYanHbIX Ymcen:

var d6 = Dice(sides: 6, generator:
LinearCongruentialGenerator())
for in 1.5 {

ﬁrintln("Epocox UTPAJIbHOM KOCTU
\(d6.roll())")
}
// BpPOCOK UIpPaJIbHOM KOCTM pPaBeH
// BpPOCOK UTPaJIbHOM KOCTY pPaBeH
// BpPOCOK UTPaJIbHOM KOCTY pPaBeH
// BpOCOK UTpPajibHOM KOCTY pPaBeH
// BpOCOK MIPAJIbHOM KOCTM pPaBeH
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NenernpoBaHue

LeneauposaHue - 310 WABMOH, KOTOPLIN MO3BONAET Knaccy Unm
CTPYKTYype nepefaBaThb (UNu OeNnermpoBaTh) HEKOTOPYHO
OTBETCTBEHHOCTb 3K3eMMNAspy ApYroro Tuna. 3ToT wabnoH
peanuayeTtcsa onpeaeneHMemM NpoToKona, KOTopbIv
WHKancynupyeT aenermpyemble NOTHOMOYNSA, Taknm obpasom,
YTO COOTBETCTBYHOLUMI NPOTOKOMY TWN (AeneraT) rapaHTMPOBaHO
nony4nT pyHKL MOHaNbHOCTb, KOTOpas Obifa eMy AenernpoBaHa.
ﬂenerMpOBaHme MOXeT ObITb MCMOMb30BaHO anda oTBeTa Ha
KOHKpETHOE ,D,eVICTBMe mnnn ona nonyyYeHna gaHHbIX U3 BHELWLHEro
NCTOYHUKA Be3 HeOBXOAUMOCTH 3HaHWS TUMa UCTOYHNMKA.

MpvMep Hwxe onpedensdeT ABa NPOTOKONa ANs UCMOfMb30BaHWSA B
urpax, OCHOBaHHbIX Ha BpoCKax urpanbHbIX KOCTEMN:

protocol DiceGame {
var dice: Dice { get }
func play ()
}
protocol DiceGameDelegate {
func gameDidStart (game: DiceGame)
func game (game: DiceGame,
didStartNewTurnWithDiceRoll diceRoll: Int)
func gameDidEnd (game: DiceGame)

MpoTokon DiceGame ABMASAETCA NPOTOKONOM, KOTOPbIA MOXET
ObITb MPMHAT NGO UIPOKA, KOTOPAast BKIKOYaET UrparbHY KOCTb.
MpoTokon DiceGameDelegate MOXET OblTb NPUHAT NOOLIM
TWUMOM A51sl OTCINEXUBAHWUS Nporpecca DiceGame.

BoT Bepcus mrpbl “3men 1 nectHuubl”, KOTopas nepBoHayansHoO
Oblna npeacTaBneHa B pasgerne “YnpaeneHue notokom”. Ata
BEpCUA aganTupoBaHa noj ncnonb3oBaHue ak3emnnspa Dice
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Ans cBoux OpOCKOB KOCTW, ANsi COOTBETCTBUSA
NPOTOKONY DiceGame U ANA YBEAOMINEHUA DiceGameDelegate O

nporpecce:

class SnakesAndLadders: DiceGame {

let finalSquare = 25

let dice = Dice(sides: 6, generator:
LinearCongruentialGenerator ())

var square = 0
var board: [Int]
init () |
board = [Int] (count: finalSquare + 1,
repeatedvValue: 0)
board[03] = +08; board[06] = +11;
board[09] = +09; board[10] = +02
board[14] = -10; board[19] = -11;
board[22] = -02; board[24] = -08
}
var delegate: DiceGameDelegate?
func play () {
square = 0
delegate?.gameDidStart (self)
gameLoop: while square != finalSquare

let diceRoll = dice.roll ()
delegate?.game (self,
didStartNewTurnWithDiceRoll: diceRoll)
switch square + diceRoll {
case finalSquare:
break gameLoop
case let newSquare where newSquare
> finalSquare:
continue gameLoop
default:
square += diceRoll
square += board|[square]
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}
delegate?.gameDidEnd(self)

[na onucaHns npouecca urpbl “3meun 1 NecHUL bI”, TOCMOTPUTE
pasgen onepartopa “Break”.

OTa Bepcus urpbl 06epHyTa B Knacc SnakesAndLadders,
KOTOpbIN NPUHMMAaET NPOTOKON DiceGame. OH NpegocTaBnseT
CBOWCTBO dice M MeToA play Afs COOTBETCTBUSA NPOTOKONY.
(CBoncTBO dice 06BABNEHO KaK KOHCTAHTHOE CBOWCTBO, MOTOMY
YTO OHO HE HYXAaeTCHa B UIBMEHEHMM 3HA4YEeHUS nocne
MHULManu3aunmn, a npoTokon TpebyeT TONbKo YTOOLI OHO BbINO
OOCTYMHbIM.)

Hactporka mnrpbl “3meun n nectHuu b’ npomcxoauT B
WMHULManmM3aTope knacca init (). Bce nornka nrpbl

nepemeLlaeTcs B METOA play NPOTOKONA, KOTOPbIV UCMONb3yeT

Tpebyemoe CBOMCTBO NPOTOKONA ANsi NPefOoCTaBNeHNs 3Ha4YeHNN
©pocka urpanbHOM KOCTM.

O6paTVITe BHUMaHMWe, YTO CBOMCTBO delegate onpegeneHo Kak
onuuoHarnbHOEe DiceGameDelegate, NOTOMY YTO Aenlerat He

Tpe6yeTcs| Ona nurpbl. Tak kKak OHO SIBNsieTCHA ONuNOHaNbHbIM
TUNOM, CBOMCTB Ode legate aBTOMATUYECKN yCTaHaBnnBaeT

HayanbHoe 3Ha4yeHune paBHoe nil. Takum 06pasom, y Kaxaoro
aK3eMnnspa Urpbl €CTb YCTAHOBKM CBOMCTBA NOAXOAALLEMY
fenerary.

DiceGameDelegate NMpeaocTaBndaeT Tpy Mmetoda ans
OoTCneXmnBaHua nporpecca urpbl. oTKn TP meToga Obinn
BKIMKOYEHbI B JTOTUKY UTpbl BHYTPU MeToaa play, 1 Bbl3blBAlOTCA
Korga HauynHaeTca HoBad urpa, Ha4ynHaeTcA HOBbIN XO4 UIN urpa
KOHYaeTCcA.
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Tak kak CBOMCTBO delegate ABNAETCA

onunoHanbHbIM DiceGameDelegate, METOA play NCNOMb3YET
OMUMOHanbHY NOCNeA0BaTENbHOCTL KaXKabIl pas, kak
BbI3blBA€TCA 3TOT MeTOo4 'y Aenerara. Ecrm

CBOUCTBO delegate paBHO nil, TO 3TOT BbI30B 3TOrM0 MeToaa
generaTtom rnpoeanneBaeTCcA 0e3 BO3HMKHOBEHMUS ownodkn. Ecnn
CBOUCTBO delegateHe nil, BbI3bIBAOTCA METOAbI AeneraTa,
KOTOpble NepefatnTca B IK3EMNIIAP SnakesAndLadders B
KayecTBe napameTpa.

Cnepyowmi npumMep nokasblBaeT Knacc DiceGameTracker,
KOTOpPbIN NPUHMMAET NPOTOKON DiceGameDelegate:

class DiceGameTracker: DiceGameDelegate {

var numberOfTurns = 0
func gameDidStart (game: DiceGame) {
numberOfTurns = 0

if game is SnakesAndLadders {

println ("Hauany HOBYK MITPY 3Meu U
JecTHUIE")
}
println ("Y mMrpanbHOM KOCTU
\ (game .dice.sides) rpaunen")
1
func game (game: DiceGame,
didStartNewTurnWithDiceRoll diceRoll: Int) {
++numberOfTurns
println ("Bekmaynr \ (diceRoll) ")
}
func gameDidEnd (game: DiceGame) {
println ("INMTEeJIbHOCTL MIPHL
\ (numberOfTurns) xoma")

}
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DiceGameTracker peann3dyeT Bce TP MeToaa, KOTopble

Tpe6yeT DiceGameDelegate. OH UCMONb3yeT 3TN MeTOAbI AN
OTCNeXnBaHMA Konmn4ecTBa Xoa40B, KOTOpPbIe Oblnn caenaHbl B
urpe. OH cbpacbiBaeT 3Ha4YeHMe CBOMCTBA numberOfTurns HA
HOJIlb, KOrAa Ha4YnHaeTCAa urpa n yeenn4mBaeT KaXkabIn pas, Kak
HauYMHaeTCs HOBbIM XO4 U BbIBOAMT 06LLEee YMCno Xo40B, Kak
TOJIbKO KOH4YaeTCcA urpa. Peannsauus gameDidStart, NOKa3aHHas
paHee, Ucnonb3yeT NnapaMeTp game Ans oTobpaxeHus

BCTYNUTENbHOM MHopmaLmm 0b nrpe, B KOTOpyto ByayT nrpathb.
MapameTp game nmeeT TN DiceGame, HO HESnakesAndLadders,
TaK4yTO gameDidStart MOXET NONMy4YnTb N UCMOJ1Ib30BaTb TOJNIbKO
Te MeToAbl U CBOMCTBA, KOTOpPbl€ pealin3oBaHbl KaK 4aCTb
npoTokona DiceGame. OpHako meToA BCe elLle MOXeT
ncnonb3oBaTb nNpuBegeHMe TUNoB ansa o6pau.|,eHM;| KTuny
OCHOBHOTO (MCXO4HOr0) ak3emnnsipa. B atom npumepe, oH
npoBepAaeT ﬂGIZCTBI/ITeJ'IbHO 1 game ABndaeTcAd

9K3eMMNAPOM SnakesAndLadders UN HET, a NOTOM BbIBOAUT
COOTBETCTBYHOLLEE COOOLIEHME.

gameDidStart TakXe Nnony4vyaeT JOCTYMN K CBOUCTBY dice,
nepenaBaemMoro napameTpa game. Tak Kak M3BECTHO,

YTO game COOTBETCTBYET NPOTOKOSY DiceGame, TO 3TO
rapaHTUMpyeT Hanu4ne cBONCTBa dice, TakMm 0Opa3omM

MeTod gameDidStart MOXET NONYYUTb AOCTYM N BbIBECTU
coobLLEeHNE O CBONCTBE KOCTU sides, HE3ABUCUMO OT TUNa UTpPHl,
B KOTOPYIO UrpatoT.
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Tenepb gaBanTe B3rMAHEM Ha TO, KaK
BbIMMAOUT DiceGameTracker B,EI,eIZCTBI/II/IZ

let tracker = DiceGameTracker ()
let game = SnakesAndLadders ()
game.delegate = tracker
game.play ()

// Hauanu HOBYW MTPY 3Mer ¥ JI&€CTHUIIE
// Y uUTpajbHOM KOCTU 6 I'paHeln
// BHKMHYJIM 3

// BHKMHYJIM 5

// BeIKMHYIU 4

// BBIKMHYIM 5

// INuUTesbHOCTL MIPH 4 xozma

JobaBneHue COOTBETCTBUH
IPOTOKOJIY Yyepes
pacuiMpeHus

Bbl MOXeTe pacwmpuTb CyLLECTBYOLWMIA TUM As TOro, YTo0bl OH
COOTBETCTBOBAI NPOTOKONY, AaXe eChnW Y Bac HeT A0oCTyna K
MCTOYHUKY KOoda Ans CyllecTByloLlero Tuna. PacwumpeHusa moryt
no0baBnsaTb HOBbIE CBOWCTBA, MeToAbl M cabCKpmnThI
CYLLECTBYIOLLEMY TUMY, YTO TaKNM 06pa3omM MOXeT
yaoBneTBOpuThL N06LIM TpeboBaHnsammM npoTokona. [ns 6onee
NonHown uHcopmauum YuTanTe “PaclumpeHnmns”.

3ameTKa

CyU.l,eCTByIOLU,VIe SK3eMMNIidpbl TUMa aBTOMaTUYECKU NPUHUMAOT U
oTBeYvaloT Tpe6OBaHI/IFIM NpoOTOKONa, Korgaa onuun, HeobxoauMble
Ans coOTBETCTBUA AobaBnsTCsS yepes paclumpeHne tmna.
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K npumepy, aTOT NPOTOKOSN TextRepresentable MOXET ObITb
peann3oBaH NobbIM TUMOM, KOTOPLIN MOXET OToOpa)xaTb TEKCT.
OT0 MOXeT BbITb COGCTBEHHOE ONMCaHNE NN TEKCTOBast BEPCUS
TEKyLLEero COCTOAHUS:

protocol TextRepresentable {
func asText () -> String

Knacc Dice, 0 KOTOPOM Mbl FOBOPUSIN paHEE, MOXET ObITb

pacwmpeH ana npuHATUA 1 COOTBETCTBUA
NPOTOKONY TextRepresentable:

extension Dice: TextRepresentable {
func asText () -> String {
return "UrpasbHasa KoCcThb C \ (sides)
rpaHamm"

}

OTOo paclumpeHne NpUHNMaET HOBbIA MPOTOKOM B TOYHOCTU TakK
Xe, Kak ecnu Obl Dice BbiN NpeacTaBneH BHYTPU ero
nepBoHa4vanbLHOM peanusauun. Mims npotokona
npenocTaBnseTcs Nocrne UMeHW Tuna u pasgensaTcs mexay
cobon aBoeTouneM, u peannsaumns Bcex TpeboBaHUn NpoToKona
obecneunBaeTcsl BHYTPY hUrypHbIX CKOBOK pacLUMpeHuns.

Tenepb 9K3eMMNAP Dice MOXET ObITb MCNOMb30BaH
KaK TextRepresetable:

let d12 = Dice(sides: 12, generator:
LinearCongruentialGenerator())
println(dl2.asText())

// BEBOOMT "VTpajbHas KOCTbL C 12 TpaHavm"
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AHanorM4yHo UrpoBom KNnacc SnakesAndLadders MOXET ObITb

pacwunpeH gn4a Toro, 4yTOObLI CMOT NMPUHATbL N COOTBETCTBOBATb
NPOTOKONY TextRepresentable:

extension SnakesAndLadders: TextRepresentable
{

func asText () -> String {

return "Vrpa 3Bmeu u JIeCTHMUE C IIOJIEM B

\ (finalSquare) xJjieToK"

}
}
println(game.asText ())
// BEBOmMT "Vrpa 3Meu u JIeCTHMLE C [I0JieM B 25
kJjeTokK"

O6baABNeHne NPUHATUA MPOTOKONa 4vepes
pacwumpeHue

Ecnu Tun yxxe cooTBeTCTBYET BCEM TpeboBaHMSAM NPOTOKOIY, HO
elle He 3asBUs1, YTO OH MPUHMMAET 3TOT NPOTOKOI, TO Bbl MOXeTe
caoenaTth 3TO Yepes NycToe pacluMpeHue:

struct Hamster
var name: String
func asText () -> String {
return "Xomgaka HazBanu \ (name)"

}

extension Hamster: TextRepresentable {}
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3K3€MI‘IJ‘IF|pr Hamster T€NEepb MOIyT ObITb UCMONb30BaHbI B TEX
cny4yadax, korga HyXeH TN TextRepresentable:

let simonTheHamster = Hamster (name: "dpyma")
let somethingTextRepresentable:
TextRepresentable = simonTheHamster
println(somethingTextRepresentable.asText ())
// BHBOmUT "XoMmaka HazBanau dpyma'

3ameTKa

Tunbl He NPUHMMAIOT NPOTOKOMbI aBTOMATUYECKN, ECIIN OHU
yAOBMNETBOPSAIT UX TpeboBaHMAM. MNPUHATNE NPOTOKOMNA AOMKHO
ObITb 0OBABMNEHO B IBHOM chopMe.

KonnekKuuu TMnos NpPoOTOKO/1a

MpoTOKOMbLI MOTYT UCNONBb30BaTh B KAYECTBE TUMNOB, KOTOPbIE
XPaHATCS B TAKUX KOMNMEKLMAX KaK MacCuBbl UN CRnoBapu, YTo
yrnomMuHarnocb paHee B “[1poTOKONbI KaK TUMbI”.

MpumMep HWxe co3gaeT MacCcuB N3 ANEMEHTOB
TUNAa TextRepresentable:

let things: [TextRepresentable] = [game, dl2,
simonTheHamster]

Tenepb Mbl MOXEeM nepe6|/|paTb ANeMeHTbl MacCnBa U BbIBOOAUTb
TEeKCToBOE 0T06pa>i<eH|/|e KaxXgoro n3 Hux:

for thing in things {
println(thing.asText ())

}

// Vrpa 3Meu u JIeCTHULE C IIOJIEM B 25 KIETOK

// VrpajbHas KOCTb C 12 TpaHaMmu

// Xomsaka HasBaJsu Opyma
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O6paTunTe BHUMaHWE, YTO KOHCTAHTA thing ABNSETCS

TUMNOM TextRepresentable. OHa He aBnseTcs TUNOM Dice,

U DiceGame, UWNN Hams ter, JaXe B TOM Cly4yae, ecinu 0a30BbIN
TUN ABndeTcd oaHMM N3 HUX. Tem He meHee u3-3a TOro, YTO OHa
TUNa TextRepresentable, a BCE YTO UMEET TUN
TextRepresentable, UMEET METO[ asText, YTO 3HAYUT, UTO
MOXHO 6e30nacHO Bbi3biBaTb thing.asText KaXXgyto ntepauuo
Lukna.

HacneapoBaHMe NPOTOKO1A

MpoTokon MOXeT HacneaoBaTb OAVH UNK Bonee Apyrux
NMPOTOKONOB 1 MOXeT A06aBnATL TpeGoBaHMA NoBepX TexX
TpeboBaHWii NPOTOKONMOB, KOTOPbLIE OH HacneayeT. CUHTaKCKC
HacrnegoBaHNsA NPOTOKONa aHanorMyeH CUHTakcucy
HacneaoBaHUs Knacca, Ho C BO3MOXHOCTbIO HacneaoBaTb cpasy
HECKObKO NPOTOKOOB, KOTOPbIE Pa3aenstoTcs Mexay cobo
3anATbIMM:

protocol InheritingProtocol: SomeProtocol,
AnotherProtocol {

// omnpenejieHre IPOTOKOJIA...
}

Hwxe npuBeaeH npumep NpoToKoNa, KOTOPbLIN HacneayeT
MPOTOKON TextRepresentable, O KOTOPOM Mbl FOBOPUIN paHeeE:

protocol PrettyTextRepresentable:
TextRepresentable {

func asPrettyText () -> String
}
OTOT NpuMMep onpenensieT HOBbI
NpoTokon PrettyTextRepresentable, KOTOPbIN HacneayeTt
N3TextRepresentable. Bce, uto CoOoTBeTCTBYyeT
NPOTOKONY PrettyTextRepresentable, OOIMKHO yOOBNETBOPATb
BCEM TpebOoBaHNAM TextRepresentable, NOC AOMNONHUTESIbHbIE
TpeboBaHusA BBEAEHHbIE OT
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NpPOTOKOMa PrettyTextRepresentable. B 3TOM npumepe
PrettyTextRepresentable A00aBNAET €AUHCTBEHHOE
TpeboBaHne obecneunTb MeTo aK3eMNNsapa asPrettyText,
KOTOpPbIN BO3BpaLLA@eT String.

Knacc snakesAndLadders MOXeT ObITb paclUMpeH, YTobbl UMETb

BO3MOXXHOCTb NMPUHATb U
COOTBETCTBOBATb PrettyTextRepresentable:

extension SnakesAndLadders:
PrettyTextRepresentable {
func asPrettyText () -> String {
var output = asText () + ":\n"
for index in l..finalSquare {
switch board[index] {
case let ladder where ladder > 0O:
output += "A "
case let snake where snake < 0O:
output += "V "
default:
output += "o "

}

return output

}

OT0 paclmpeHue yTBEPXKOAAET, YTO OHO NPMHUMAaET

MNPOTOKON PrettyTextRepresentable N peannayeTt

MeTo asPrettyText ANA TUNA SnakesAndladders. Bece, Uto
ABNAETCA TUMOM PrettyTextRepresentable, TaKXe OOIMKHO
OblTb N TextRepresentable, TAKMM 06pasom,

peanus3auus asPrettyText HAYMHAETCS C Bbl30Ba

MeToda asText M3 NPOTOKOMA TextRepresentable ANA Ha4Yana
BblBOAA CTPOKWU. 3aTeM OH AobaBnsieT ABOETO4YME U CUMBOS
paspblBa CTPOKM A1 HaYana TeKCTOBOro oTobpaxeHust. 3aTem
OH MPOBOANT Nepebop 3NeEMEHTOB Maccuea (KNeToK JOCKK) U
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nobaensieT nx reomeTpuyeckne dopmbl 4ns oTobpaxeHns
KOHTEHTa:

Ecnu 3HauyeHve kneTku 6onbLUe HyNs, TO 3TO SBMSETCH Ha4Yarom
NEeCTHULbI, U 3TO OTOOPaXxaeTcsl CUMBOJIOM A .

Ecnu 3HauyeHne KNeTKn MeHbLUe HyIs, TO 9TO rofioBa 3Meu, 1 aTa
sivelika umeet cumeon V.

M HaobopoT, ecnu 3HaYeHne KNeTKM paBHO HYMHO, TO 3TO
“cBoboaHas” kneTka, KotTopasi oTobpaXkaeTcsi CUMBOJIOM O©.

OTa peann3ayna metoga MmoxeT ObITb UCNONb30BaHa ansa
BblBOAA TEKCTOBOIo OnncaHun4a no6oro
aK3eMmnnsapa snakesAndLadders:

println(game.asPrettyText ())

// Virpa 3Meu u JIECTHMLE C [OJieM B 25 KIIETOK:
// O O A OOAOOAAOOOVYOOOOVYOOV
oVvVo

KnaccoBble NpoOTOKOAbI

Bbl MOXeTe orpaHnyMTb NPOTOKOS TaK, YTOGbI €r0 MOTu
MPUHMMATbL TOJBKO KINacchl (HO HE CTPYKTYPbI UK
nepeyncneHns), 1o6aBMB KIMOYEBOE CMOBO class K CIUCKY
HacnenoBaHUsi NnpoTokona. CnoBo class BCErga AOMKHO
NnosIBNSATLCSA Ha NEPBOM MECTE CrucKa HacnegoBaHus, 4o Toro,
kak GyayT BncaHbl Hacnegyemble NPOTOKOMbI:

protocol SomeClassOnlyProtocol: class,
SomeInheritedProtocol {
// ompenejyieHre MPOTOKOJIa Tula class—-only
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B npumepe Bbile SomeClassOnlyProtocol MOXET OblTb MPUHAT
TOMNbKO KnaccoMm. Ecnun Bbl nonbiTaeTeck NPUHATL

MNPOTOKON SomeClassOnlyProtocol CTPYKTYPOU UK
nepeyncrneHmem, To Nony4nTe omnbKY KOMANNSAL UK.

3ameTKa

Mcnonb3yrte npoTokonbl class-only, korga noBeaeHue,
onpegensemoe NpoTOKONOM, NpegnosaraeTt unn TpebyeT, 4To
COOTBETCTBYHOLLMIA NPOTOKOMY TWM JOJPKEH ObITb CCbINIOYHOIo
Tuna, a He TUNOM 3HadeHuun. [ins 6onee aetTanbHOro
nccnegoBaHWs € Balle CTOPOHbI MpounTanTe rmasbl: “CTPYKTYpbI
MU NepeyvnNcnenmns - Tunbl 3HaYeHns” 1 “Knacchbl - CCbII0YHbIN TUN”.

Komno3numa npoToKo0JiOB

MHorga 6biBaeT yaobHo TpeboBaTh TUN COOTBETCTBOBATL
HECKOJIbKMM MPOTOKOSIaMm 3a pa3. Bel moxeTe ckomOMHUpoBaTb
HECKOSbKO MPOTOKOSIOB B OAHO €AMHCTBEHHOE TpeboBaHue npu
NMOMOLLM KOMIO3UYUU rIPpomoKosi08. Komnoanuumn npoTokorioB
UMeT POpPMY protocol<SomeProtocol, AnotherProtocol>.
Bbl MOXeTe NnepeyncnnTb CTOMbKO MPOTOKOSOB B YIIOBbIX
ckobkax (<>), CKONbKO BaM HY>XHO, pa3aenss ux 3anatbiMu.
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Hwxe npuBeaeH npumep, KOTOPbI KOMOUHMPYET ABa
NpoTOKOMa Named U Aged B OAHO €ANHCTBEHHOE TpeboBaHue

KOMMO3ML M1 MPOTOKOJOB B Ka4eCTBe NapameTpa pyHKLUK:

protocol Named {
var name: String { get }
}
protocol Aged {
var age: Int { get }
}
struct Person: Named, Aged {
var name: String
var age: Int
}
func wishHappyBirthday (celebrator:
protocol<Named, Aged>) {
println ("C IHeMm PoxnenHmus,
\ (celebrator.name)! Tebe yxe
\ (celebrator.age) !")
}
let birthdayPerson = Person (name: "Camxa",
age: 21)
wishHappyBirthday (birthdayPerson)
// BeEBOOMT "C JHeMm PoxmenHusa, Camkxka! Tebe yxe
211"

B aToM npumepe Mbl onpegensem NpoTokon Named C
€[MHCTBEHHbIM TpeboBaHneMm CBOMCTBa hame TUnasString,
3Ha4YeHne KOTOpPOro Mbl MOXXeM NONy4nTb. Tak ke mbl
onpegensemM NPoToKoN Aged C €4UHCTBEHHBIM TpeboBaHVEM
CBOWCTBa age Tvna Int, 3HaYeHMe KOTOPOro Mbl TaK e AOIKHbI
MOuYb nonyunTb. O6a 3TUX NPOTOKOMAa NPUHUMAaOTCA
CTPYKTYPOWN Person.

OTOT Npumep onpeaensaeT PYHKLMIO wishHappyBirthday,
KoTopas NPUHUMAaeT eAMHCTBEHHbIN NapameTp celebrator. TUM
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9TOro NnapamMeTpa protocol<Named, Aged>, YTO O3HA4YaeT
“no6on TV, KOTOPLIN COOTBETCTBYET Cpasy ABYM

npoTokonam Aged N Named”. OTO HE BaXXHO Kakon TMN nepeaaeTcs
B kayecTBe napameTpa yHKL MM OO TEXNOP, MOKa OH
COOTBETCTBYET 3TUM NPOTOKONAM.

[anee B npumepe Mbl co3aaet
aK3eMnndap birthdayPerson Kracca Person U Nepegaem 3T0T

HOBbIN 3K3EMMNAP B (PYHKUMIO wishHappyBirthday. M3-3a TOro
YTO Person COOTBETCTBYET ABYM MPOTOKOSAaM, TO

PYHKUNA wishHappyBirthday MOXET BbIBECTM No3gpasBrneHne C
OHEM poXxaeHus.

3ameTKa

Komnosununn NMPOTOKOJIOB HE onpenendaoT HOBOIro, NoCTOAHHOIO
Tuna rnpoToKosia. BmecTo aT0oro oHu onpenendarnT BpeMeHHbII7I
JloKanbHbIN NPOTOKOIT, KOTOprIZ nMmeet KOM6I/IHI/IpOBaHHbIe
Tpe6OBaHI/IFI BCEX MPOTOKOJ10B KOMMO3NLINA.

NMpoBepKa COOTBETCTBUA
HPOTOKOJAY

Bbl MOXeTe ncnonb3oBaTb ONEpPaTophbl is U as, KOTOPbIE
onucatsbl B rmaee “[NpuBedeHne TMnoB”, And npoBepKn
COOTBETCTBUA NPOTOKONY M MPUBEAEHUIO K ONpeaeneHHOMY
npoTokony. MNpuBeaeHWe K NPOTOKOSY NPOXOAMUT TOYHO TaK Xe Kak
N NnpuBeaeHne K TMny:

Onepatop is Bo3BpallaeT 3HaYeHne t rue, €CINY IKIEMMNAP
COOTBETCTBYET NPOTOKOJTY M BO3BpaLLaeT false, €CMUN HET.

OnuunoHanbHas Bepcus onepaTopa NOHWXKatLLEero
NnpuBeAeEHUs a s ? BO3BpaLLaeT OnyMoHanbHoe 3HavyeHme Tuna
npoToKona, 1 3TO 3Ha4YeHNe PaBHO ni 1, €CMN OHO He
COOTBETCTBYET MPOTOKONY.
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MpuHyaMTensHas Bepcus onepaTopa NOHXAOLLErO
NPUBEOEHUS as OCYLLECTBNAET NPUHYAUTENbHOE NOHMXKatoLwee

npuBEeAEHMe, U eCNN OHO He 3aBepLUaeTCcs YCneLwHo, To
BblCKaKkuBaeT runtime owumnoka.

OTOT Npumep onpeaensieT NPOTOKON HasArea C €AMHCTBEHHbIM
TpeboBaHNEM CBOWCTBA area TUNA Double (AOCTYNHOE

CBOWCTBO):

protocol HasArea {
var area: Double { get }

3ameTKa

Bbl MOXeTe NpoBepUTbL COOTBETCTBME MPOTOKOSY TOSbKO B TOM
cny4vae, ecnv Ball NPOTOKOS OTMEYEH aTpubyToM Gob ¢, KakK Bbl
9TO BUAENM B NPUMeEpE Bbille. OTOT aTpubyT saBnsieTcs
WNHOMKATOPOM TOrO, YTO NMPOTOKOS AOIMKEH ObITh MPEACTABMEH B
koge Ha Objective-C. / ecnu Bbl HE B3aMMOAENCTBYETE C
Obijective-C, To Bbl OMKHbI YKa3blBaTb BaLLW NPOTOKOSbI
aTpnbyToM@objc, €Cnuv Bbl XOTUTE NPOBEPUTL COOTBETCTBUE
NpoOTOKOy.

Tak xe obpaTnte BHUMaHUE Qob7jc NMPOTOKOMbI MOTYT ObITb
NMPUHATLI TONbKO KNaccamu, HO He CTPYKTypamu Unm
nepeyncneHusmu. Ecnm Bl 0603HauMTE CBOM NPOTOKON

KaK @objc Ans TOro, YTo6bl NPOBEPUTL COOTBETCTBME, TO Bbl
CMOXETE UCMOoMb30BaTh 3TOT NPOTOKOM TOMbKO B KNACCax.
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Hwxe npepcraeneHbl ABa knacca Circle, Country, 006a us
KOTOPbIX COOTBETCTBYIOT NPOTOKONMYHasArea:

class Circle: HasArea {

let pi = 3.1415927

var radius: Double

var area: Double { return pi * radius *
radius }

init (radius: Double) { self.radius =
radius }
}
class Country: HasArea {

var area: Double

init (area: Double) { self.area = area }

Knacc peanusyeT TpeboBaHWe CBOWCTBA arca B KA4eCTBe
BbIYMCIIEMOrO CBOMCTBA, OCHOBLIBAsICb Ha XpaHMMOM
cBoncTBe radius. Knacc country peanuayet

TpeboBaHue area HaNPSIMYIO B KA4€CTBE XPAHNUMOro CBOMCTBA.
O6a knacca KOpPEKTHO COOTBETCTBYIOT MPOTOKONY HasArea.

Hwxe npuBeaeH knacc Animal, KOTOPbIA HE COOTBETCTBYET
NPOTOKONY HasArea:

class Animal {
var legs: Int
init (legs: Int) { self.legs = legs }
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Knaccbl Circle, Country, Animal HEe UMeOT 00LLIero 6a3oBoro
knacca. Tem He MeHee OHU Bce ABMNATCA Kraccamu, U UX

3K3eMNnnAaApbl MOryT ObITb MCNONb30BaHbI ANs MHULnanM3ayum
MaccuBa, KOTOprVI XPaHUT 3HAYEHUA TUNOB AnyObject:

let objects: [AnyObject] = [
Circle (radius: 2.0),
Country (area: 243 610),
Animal (legs: 4)

MaccuB object s UHULUMANU3MPOBaH Npu NOMOLLY NuTepana,
cofiepkallero aK3eMnnsapbl Circle, KOTOPbIi

MUMeeT radius paBHbIN 2, 9K3EMMNMAAP TUMNa Country, KOTOPbIN
NHULIMaNU3nMpoBaH nnollaabio BennkobputaHum B KBagpaTHbIX
KunomeTpax, U 3K3eMMNApPoM Knacca Animal, KOTOPbIV
NHULIMaNN3nMpoBaH KONMYeCTBOM HOT.

MaccuB objects MOXeT OblTb NnepebpaH, 1 Kaxabin AaIeMeHT

MaccuBa MoXeT bbITb npoBepeH Ha CoOoTBEeTCTBUE
NPOTOKOJYy HasArea:

for object in objects {
if let objectWithArea = object as? HasArea

println ("Itomans pPaBHAa
\ (objectWithArea.area)")
} else {
println ("Uro-TO Takoe, UYTO HEe UMEET
nomanm'")
}
}
// Tnomans paBHa 12.5663708
// Tnomans paBHa 243610.0
// YTo-TO Takoe, UTO He MMeeT ILJIoWann
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Kaxgbin pas, korga o6beKT MmaccuBa COOTBETCTBYET
NPOTOKOMY HasArea, BO3BPALLAETCS ONUMOHANBHOE 3HaYeHNe

Mpv NOMOLLY onepartopa as ?, KOTOPOe pasBopaYnMBaeTCs Npu
MOMOLL OMNLIMOHATBbHOM CBA3KM B KOHCTAHTY objectiiithArea.
KoHcTaHTa objectiithArea ABNAETCA TUNOM HasArea, TAKUM
06pa3oM, CBOWCTBO area MOXET ObiTb JOCTYMHO M BbIBEAEHO Ha
3KpaH cnocobom BbiBOJA Yepes cam Tu.

O6paTunTe BHUMaHWe, YTO 0a30Bble 0OBLEKTbI HE MEHSAIOTCS B

npotecce npuseaeHus Tuna. OHM ocTaloTcA
Circle, Country M Animal. OgHaKO B MOMEHT, KOr4a OHU

XPaHATCA B KOHCTAHTE objectWithArea, U3BECTHO JIULLUb TO, YTO
OHU ABNAKTCA TUNOM HasArea, TAKYTO Mbl MOXEM NOJTYYNUTb
OOCTYN TOJIbKO K CBOIZCTBy area.

OnuunoHanbHble TpeboBaHUA
IIPOTOKONY

Bbl MOXeTe onpegennTb onuuoHanbHele TpeboBaHns Ans
npoTokona. OTu TpeboBaHnsA He 06a3aTeNbHO AOMKHbI ObITh
peanu3oBaHbl Ang COOTBETCTBUSA NpoTokony. OnumnoHanbHble
TpeboBaHNA AOMKHbI UMETb NPeUKCHLIN

MoandmMKaTop optional BKAYECTBE YAaCTW onpeaeneHns

npoTokona.

OnuunoHanbHoe TpeboBaHMe NPOTOKONA MOXET ObITb BbI3BAHO
npY NOMOLLM OMLMOHaNbHOM NOCNeaoBaTeNbHOCTH, YTOObI
y4ecTb BO3MOXHOCTb TOr0, Y4To TpeboBaHue He OyaeT
peanvM3oBaHoO TUMOM, KOTOPbIN COOTBETCTBYET NpoTokony. [1ng
©onee NonHOM MHGOPMAaLL MK O ONLMOHaNbHOWN
nocnepgoBaTenbHOCTU YnTanTe “OnuuoHansHas
nocnenoBaTesibHOCTL”.
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Bbl npoBepsieTe peanuaaunto onunoHansHoro TpeboBaHus,
HanuncaB BOI'IpOCVITGJ'IbeIVI 3HaK nocrne nMmeHun Tpe6OBaHVIF|, Korga
OHO BbI3bIBaA€TCH,

HanpuMmep someOptionalMethod? (someArgument) .
OI'ILJ,I/IOHaJ'IbHoe TpeGOBaHVIe cBoMCTBa U onunoHaribHoe
TpeboBaHne MeToaa, KOTOpble BO3BPaLLAlOT 3Ha4YeHus, byayT
BCerga Bo3BpallaTb OornLoHanbHoOe 3Ha4YeHne
COOTBEeTCTBYyHOLLEero Tuna, korga Bbl CHnTbiBaeTe UX 3Ha4YeHUA Nin
BbI3blBaeTe UX, 0114 OT06pa)KeHI/IFI TOro (baKTa, 4yTO
onuumoHanbHoe Tpe6OBaHI/Ie MOXeT ObITb U He peann3oBaHo.

3ameTKa

OnuunoHanbHoe TpeboBaHME NPOTOKOIA MOXET YKasaHO TOJSIbKO B
TOM Cryyae, ecnv Ball NpPOTOKOS UMEET MapK1pOBKY
aTpubyTom @objc. daxe ecnu Bbl He paboTaeTte ¢ Objective-C,
BaM BCE PaBHO HY>KHO MapKMPOBaThb BaLLUW NMPOTOKOSbI NPK
nomoLum atpnbyta @objc, €CNM Bbl XOTUTE YKasaTb
onuuoHanbHble TpeboBaHuS.

Tak xe obpaTutTe BHUMaHUE, YTO Gobjc MPOTOKOSIbI MOTYT ObITb
MPUHATbI TONBKO KNaccamu, a He CTPYKTypamu unu
nepeyuvcneHusiMmu. Ecnuv Bbl OTMETUTE BaLL NPOTOKOM Npu
MOMOLLY @ob7jc ANsi TOro, YTOObI ykasaTh oML MoHaNbHbIe
Tpe6OBaHI/I$|, TO Bbl MOXXETE NPUMEHUTb 3TOT NPOTOKOJ1 TOJIbKO C
Knaccamu.

Cnegyowmii npumep onpegenseT Kracc Counter, KOTOPbIN
NCNoNb3yeT NCTOYHUK BHELLHMX AaHHbIX AN NpeaoCcTaBrneHus

3Ha4YeHne NX MHKPeMeHTa. ATOT UCTOYHWK BHELLUHUX JAaHHbIX
onpegerneH NPoTOKONOM CounterDataSource, KOTOPbIN UMeeT

OBa onuyunoHalbHbIX TpeGOBaH na:

@objc protocol CounterDataSource {

optional func incrementForCount (count:
Int) -> Int

optional var fixedIncrement: Int { get }
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lMpoTokon CounterbataSource ONPEAENAET ONuMOHanbHoe
TpGGOBaHVIe MeTo[da incrementForCount U OMUMOHANIbHOE
TpeboBaHMe CBOMNCTBA fixedIncrement. OTU TpeboBaHUSA
onpenenarT ABa pa3HbIX cnocoba onst CTOYHUKA AaHHbIX Ans

npenocrtasneHnda nogxoadwlero 3Ha4yeHnAa MHKpeMeHTa and
aK3eMnnapa Counter.

3ameTKa

CTporo roBopsi, Bbl MOXETE HanmcaTb NOMb30BaTENbCKUI KIacc,
KOTOpbIN COOTBETCTBYET NPOTOKONY CounterDataSource 6€3
peanus3aLunm kakoro-nmbo TpeboBaHmMs 3Toro npoTokona. OHM oba
OMLUMOHarnbHbIE, B KOHLLE KOHLLOB. XOTS TEXHUYECKMN 3TO
AornycKaeTcsl, HO 3TO He ByAeT peann3oBbIBaTbLCA Afsi XOPOLLEro
NCTOYHMKA AaHHbIX.

Knacc counter, onpegeneHHbIn HXe, MMeeT onuuoHarnbHoe
CBOWCTBO dataSource TUMNACounterDataSource?:

@objc class Counter {

var count = 0
var dataSource: CounterDataSource?
func increment() {

if let amount =
dataSource?.incrementForCount? (count) {
count += amount
} else if let amount =
dataSource?.fixedIncrement? {
count += amount

Knacc Counter XpaHUT CBOE TeKyLLee 3HaYeHne B NepeMeHHOM
cBoncTBe count. Knacc Counter Takxe onpegendeT

MeToA increment, KOTOPbIV yBENUYMBAET CBOMCTBO count,
Kaxxabll pas, Koraa Bbi3blBAeTCs 3TOT METOA.
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MeTO,EI, increment CHa4arna nbiTaeTcsd NonyyYnTb 3Ha4YeHne
MHKpEeMeEHTa, 3arndabiBas B peannsalunto

MeTo[da incrementForCount B €ro UICTOYHUKE OAaHHbIX.

MeTopg increment UCMONb3yeT ONLUOHANBHYIO
nocnenoBaTesibHOCTb ANA NOMNbITKA

BbI3BaTb incrementForCount U NepegaeT Tekyllee 3Ha4yeHne
count Kak eaANHCTBEHHbIN aprymeHT metoja.

O6paTuTe BHUMaHMe, YTO 34eChb BCEro ABa YPOBHS

onuunoHanbLHoOM NnocnegoBaTeNbHOCTU. [lepBbIit - BO3MOXHbIN
WCTOYHMK AaHHbIX dataSource, KOTOPbIA MOXET ObITb nil, TaK
YTO dataSource MMEET BOMPOCUTESbHbIV 3HAK MOCHE UMEHN AN
WHAOMKAL UKW TOTO, YTO METO/A increntForCount MOXET ObITb
Bbl3BaH TOSbKO B TOM Crly4ae, eCcfiM dataSource He nil. Bropon
YPOBEHb FOBOPUT HaM O TOM, YTO Jaxe

€CNKN dataSource CYLWECTBYET, y HAac BCe paBHO HET rapaHTuu
TOro, YTO OH peannadyeT MeTo incrementForCount, NTOTOMY YTO
3TO onuMoHanbHoe TpeboBaHne. IMEHHO MO 3TON NpUYnHe
incrementForCount 3arnnucaH ¢ BONPOCUTENbHbIM 3HAaKOM rnocrne
CBOEro UMEeHMWN.

TakKak BbI30B incrementForCount MOXET npoBannTbCA Nno
OJHOWN N3 3TnX AOBYX NPpU4nH, BbI3OB BO3BpalLlaeT HaM 3HayeHune
Tuna onumoHarnbHOro Int. AT0 BEpPHO Oaxe

€CNN incrementForCountonpeaesieHo Kak Bo3BpallatoLlee
HeonuunoHanbHoOe 3Ha4YeHne Int BonpeaeneHnn
CounterDataSource.

lNocne BbI30Ba incrementForCount ONUWOHANbHBIA Int,
KOTOpbI OH BO3BpaLlaeT, pa3BopavmBaeTcs B KOHCTAHTY amount,

npv NOMOLLM OMLMOHanNbLHOM cBA3kK. Ecnn
OMUUWOHanbHbIA Int COOAEPXUT 3HAYEHNs], TO €CTb, eCnu aeneraT

N MeTo[ CYLLeCTBYOT, U METO/, BEPHYI 3HaYeHne, TO
HepasBepHYTOe 3HaYeHne amount NPMGaBNAETCS B

CBOWCTBO count, M HA 9TOM peanusaLmns 3aBepLiaeTcs.
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Ecnun e HeT BO3MOXHOCTH nony4ynTb 3Ha4YeHne n3

MeToda incrementForCount NO MPUYNHE

dataSource paBeH nil U N3-3a TOIO YTO Y NCTOYHUKA JaHHbIX
HeT peanu3aunm metToaa incrementForCount, a cnegoBaTefnlibHO
BMECTO 3TOro MeToj increment NbiTaeTcsa NONy4YNTb 3HAaYEHUe oT
NCTOYHMKA AAaHHbIX fixedIncrement.

CBOWCTBO fixedIncrement ONUNOHANbHOE TpeboBaHue
CBOWCTBA, TaK YTO ero MMs Tak e HanncaHo B OMNLNOHAarNbHON
nocrnenoBaTesibHOCTU C BOMPOCUTESIbHbIM 3HAKOM, YTO CIYXUT
MHOMKATOPOM TOrO, YTO NonbiTKa NOJ1y4YnTb 3Ha4YeHNe 3Toro
CBOWNCTBA MOXET NPUBECTM K NpoBarny. Kak n paHbLue,
BO3BpallaemMoe 3HavyeHne ABnaeTcd onumnoHaribHOU Int, AaXe

Torga fixedIncrement ONpenerieH Kak CBOWCTBO TMNa

HeonuKnoHanbHoro Int, B kayecTBe YacTu onpeaeneHms
NPOTOKOJ1a CounterbDataSource.

Hwxe npuBeneHa npoctas peanus3auuns CounterbataSource, [4e
NCTOYHMK AaHHbIX BO3BpALLAET NOCTOAHHOE 3HaYeHue 3, Kaxabin
pas, Kak nosfy4aeT 3anpoc. ATo ocywecTenaeTca bnarogaps

TOMY, YTO peanuayeTcd onumnoHanbHoe TpeboBaHne
CBOMUCTBA fixedIncrement:

class ThreeSource: CounterDataSource {
let fixedIncrement = 3
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Bbl MOXeTe Mcnonb3oBaTh 3K3EMMNISAP ThreeSource B KA4eCTBE
MCTOYHMKa AaHHbIX ANA HOBbIX 3K3eMNIAPOB Counter:

var counter = Counter ()
counter.dataSource = ThreeSource ()
for in 1.4 {

counter.increment ()

println (counter.count)
}
// 3
// 6
// 9
// 12
Koa , npyBeAeHHbIN Bbille, CO30aeT HOBbIN 3K3eMNNdap Counter,
yCTaHaBnMBaeT ero UCTOYHUK AaHHbIX KaK
9K3eMNnAp ThreeSource U Bbl3blIBAET METO
CYEeTYMKa increment YeTbipe pa3a. Kak 1 oxuaganocb, CBONCTBO
cYeTYMKa yBenMuMBaeTCs Ha TpU KaXabln pas, korga
BbI3blBA€TCA increment.
Hwxe npuBeneH 6onee CNoXHbIA UCTOYHUK
OaHHbIX TowardsZeroSource, KOTOPbIA 3aCTaBnseT
3K3eMMNNAp Counter CYNTATb B CTOPOHY YBENUYEHUS UM
YyMeHbLUEHNA NO HanpaBneHuo K HymM OT TEKYyLLEero
3Ha4YeHuUA count:

class TowardsZeroSource: CounterDataSource ({
func incrementForCount (count: Int) -> Int

if count == 0 {
return 0

} else 1if count < 0 {
return 1

} else {
return -1
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Knacc TowardszeroSource peanuayeT onuMoHarbHbIN

MeTo incrementForCount M3 NPOTOKOMA CounterDataSource U
Ucnosnb3dyeT 3Ha4YeHne aprymeHTa count Ana onpeaeneHus
HanpaeneHus cregyoLlero cyeta. Ecnu count yxe HormMb, TO
MeTopA BO3BpaLlaeT 0, Ang oTobpaxeHus Toro, YTo AanbHenLWwmx
BblYMCIEHNI He TpebyeTcs.

Bbl MOXeTe MCnonNb3oBaTh 3K3EMMNNAP TowardsZeroSource CYXe
CYLLECTBYHOLLMM 3K3eMNNAPOM Counter ANnd OTCHETA OT -4 U
0o 0. Kak Tonbko cyeTuMK JOCTUraeT 0, BblYUCNEHNS

npekpaLiarTcs:

counter.count = -4

counter.dataSource = TowardsZeroSource ()
for _in 1.5 {

counter.increment ()
println (counter.count)

}

// =3

// =2

// -1

// 0

// 0
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YHuBepcanbHble WabnoHbI

YHueepcanbHbili KOO No3BoNdeT BaM nucatb rmbkue, obuero
Ha3HayYeHUs1 PyHKL MM 1 TUNbI, KOTOpbIe MOryT paboTtaTthb ¢
noBbIMK ApYrMMM TUNAMMU, C y4eTOM TpeboBaHWUI, KOTOPLIE Bbl
onpegenunu. Bel MmoxeTe HanmucaTb KoA, KOTOPLIN He
NMOBTOPSIETCSH U Bblpa)kaeT CBOM KOHTEHT B ICHOM abCTpaKTHON

dopme.

YHuBepcanbHble WabroHbl 04Ha U3 CaMbIX MOLLIHbIX
ocobeHHocTel Swift,  6onbluas YacTb Bcex bGubnmoTtek Swift
NOCTpPOEHa Ha OCHOBE YHMBEpPCarnbHOro koga. Ha camom gene Bbl
ncnornb3yeTe YHUBEPCanbHbIV KO BCE BPEMS, AaXe eCru Bbl
3TOro He oco3HaeTe. Hanpumep, konnekumn Swift Array

WUNKN Dictionary SIBNAITCA YHMBEPCANbHbIMU. Bbl MOXeTe
€Oo34aTb MACCUB, KOTOPbIN COAEPXKUT 3HAYEHUSA TUNA Int UMK
MaccuB, KOTOPbIA COAEPXKUT 3HAYEHNS String, UM HA CAMOM
aene nobon opyron Maccus, KOTOPLIN MOXET coaepkaTb Nobo
apyron Tvn. AHanorMyHo Bbl co3gaeTe CroBapb, KOTOPbIA MOXeT
coaepXxaTb 3Ha4YeHUs PasHbIX TUMOB, N HET HUKAKOIo
OrpPaHUYEHMS MO TUMY XPAHALLMXCA 3HAYEHU.
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NMpobnema, KOoTOpyio
pelalT YHUBEpCaJIbHbIE
IIA610HbI

MpuBeaeM o6blYHY0, CTaHAAPTHYI, HEYHUBEPCaArbHYO
PYHKUUIO swapTwolInts, KOTOpasi MEHSIET ABa Tnt MECTaMu:

func swapTwolInts (inout a: Int, inout b: Int) {
let temporaryA = a
a=>b
b temporarvA

OT1a hyHKL NS MCMOMb3yeT CKBO3HbIE NapaMeTpbl Ansi 3aMeLLeHns
3Ha4yeHusa a n b, yto onncaHo B “ViMeHa napameTpoB OYHKLINIA".

DYHKUUA swapTwolInts OOMEHMBAET HayanbHble 3HaYEHUS
nepemMeHHbIX a U b MecTaMu. Bbl MOXeTe UCnonb3oBaTh aTy
bYHKLIMIO NS 3aMeLLEHNs ABYX 3HAYeHU TUna Int:

var somelInt = 3

var anotherInt = 107

swapTwoInts (&somelnt, &anotherInt)
println("someInt Tmeneps \ (somelnt), a
anotherInt meneps \ (anotherInt)™)

// BeBOmuUT "somelInt Tenepr 107, a anotherInt
Teneps 3"

CDyHKLI,VIﬂ swapTwoInts nofie3Hasd, HoO OHa NpMMeHnMa TOJbKO
Ons 3HavyeHnn Tuna Int. Ecnv Bl XOTUTE NOMEHATbL MecTaMmu aga
3Ha4YeHUsd Tuna String UNM gBa 3Ha4YeHUA Double, TO BaM
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npugeTcsa HanucaTtb 0onbLue yHKL WA, K
npumMmepy, swapTwoStrings UMW swapTwoDoubles, KOTOPbIE

NoKa3aHbl HUXe:

func swapTwoStrings (inout a: String, inout b:
String) {

let temporaryA = a

a=>

b = temporaryA
}
func swapTwoDoubles (inout a: Double, inout b:
Double) {

let temporaryA = a

a =>b

b temporaryA

Bbl MOXeET BbITb 3aMEeTUK, YTO Tena

YHKUNA swapTwoStrings U swapTwoDoubles WOEHTUYHBI.
EﬂMHCTBeHHoe oTNn4me B TOM, 4YTO OHU NOoOgAEPXNBAKOT 3HAYEHUA
pas3nnyHbIX TUMOB.

Bbino 66l HaMHOro yaobHee HanucaTb 0gHy 6onee rmdkyto
yHKU MO, KOTOpasi bbl MOrna 3aMeHUTb 3HaYeHUs ABYX
nepeMeHHbIX toboro Tuna. YHmeepcanbHbI KOA NO3BOSISIET BaM
HanucaTb Takyo dyHKU M0, (YHMBEpCcanbHasi BEpCusi 3TON
dyHKU MM NpBeaeHa HUXe.)

3ameTKa

Bo Bcex Tpex yHKLNAX CTb BaXHbI MOMEHT TOrO, YTO

TUNbl a U b JOMMKHBI ObITb OAUHAKOBBIMW MO OTHOLLEHWIO APYT K
apyry. Ecnun a b He aBRAOTCA 3HaYEHUAMU OAHOrO TMNa, TO
OyaeT HEBO3MOXXHO NMOMEHSATb X 3HAYEHMS MecTamu. Swift
ABNAETCH A3bIKOM TUMO-0e30nacHbIM S3bIKOM U HE NO3BONAEeT
NnepeMeHHbIM C pasHbIMU TUNMAaMUN MEHATLCS 3HAYEHUSIMMW PYT C
apyroM. MNonbiTka caenaTb 3TO NPUBEAET K OLUMOKE KOMNUAAL NN,
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YHuBepcaJibHbI€ IA6/J10HbI

YHueepcarnbHbie hyHKUUU MOTyT paboTaTtb C NobbiMu TUNamu.
Hwxe npuBegeHa yHuBepcanbHasi Bepcus

PYHKUUN swapTwolnts, KOTOpasa Tenepb

Ha3blBaeTCA swapTwoValues:

func swapTwoValues<T> (inout a: T, inout b: T)
{

let temporaryA = a

a=>

b = temporaryA

Teno pyHKUMK swapTwoValues NOEHTUYHO TENY

bYHKUUN swapTwoInts. OgHaKo nepeas CTpoka

PYHKLUN swapTwoValues HEMHOIO OTNIMHAETCH OT aHaNOrMYHOM
CTPOKN PYHKLUN swapTwoInts. BOT Kak MOXHO CpaBHUTb Nepsble
CTPOKM 3TUX (PYHKLNIA:

func swapTwoInts (inout a: Int, inout b: Int)
func swapTwoValues<T> (inout a: T, inout b: T)

YHMBepcaanaﬂ BepCuA ncnorb3yeT 3anofiHnuTenb UMeHn Tuna
(Ha3bIBaeTCFI T B Hawem cnyqae) BMECTO TeKyLllero mMMeHn tuna

(Int, String, Double...). 3aNOMHMUTENb UMEHM TUNA HAYETO HE
roBOpPUT O TOM, YEM AOSMKHO ABMSATLCS T, HO OH FOBOPUT O TOM,

YTO W a U b JOMKHbI ObITb OAHOMO TUMNAa T, HE 3aBUCUMO OT TOTO,
YTO Takoe T. TeKywmn Tun T ByaeT onpenensaTbCsa Kaxabin pas,
KaK BbI3blBaeTCA PyHKLUAswapTwoValues.

[pyroe oTnnyme B TOM, YTO 32 MMEHEM YHUBEPCANbHOW (OYHKLUN
noeT 3anosfIHUTENb MMEHN THNa B YIIOBbLIX CKoOKax (). Yrnosble
CKOOKM roBopaT Swift, 4To T ABNAETCS 3aNONHUTENEM UMEHMU
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Tuna BHyTpW onpegeneHns PyHKUUK swapTwoValues. Tak
Kak T aBnsieTcsa 3anonHutenem, To Swift He cMoTpuT Ha TekyLlee
3HayeHune T.

PYHKUMA swapTwoValues TeNepb MOXET ObITb Bbi3BaHA TOYHO
Tak e Kak U PyHKUMNA swapTwoInts, 32 UCKIIOYEHUEM TOTO, YTO B
Hee MOXHO nepefasaTh 3Ha4eHus Moboro Tuna, 4o Tex nop noka
OHW oguHakoBble. Kaxabin pas npu Bbi3oBe

PYHKUUUN swapTwoValues UCMOMb3YETCHA TUM, KOTOPbIN
BbIBOAMTCA M3 3HAYEHUIN nepeaaHHbIX PYHKL UK.

B AOBYX npuMepaxHmxe T uMeeT 3Ha4YeHune
TMNa Int U String COOTBETCTBEHHO:

var somelnt = 3

var anotherInt = 107

swapTwoValues (&someInt, &anotherInt)

// someInt memeps 107, a anotherInt Temnepn 3
var someString = "hello"

var anotherString = "world"

swapTwoValues (&someString, &anotherString)

// someString memepr "world", a anotherString
Ternepb "hello"

3ameTKa
Onpep,eneHHaﬂ (*)yHKLl,VIFl swapTwoValues Ha CaMOM gerne
NMeeTcs B CTaHAAPTHOM BMGNMOTEKE U HA3bIBAETCS swap, TaK

4YTO Bbl MOXXETe aBTOMaTUN4YeCKN NUCIOJ1b30BaTb €€ B BalLLNX
NPUINOXeHndAX, a He NcaTb CBOKO CO6CTB€HHy}O swapTwoValues,

Hanpumep.
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NMapameTpbl TUNA

B npumepe Bbllwe B PyHKUUN swapTwoValues 3aNOfHUTENb
umeHun Tuna T npumep napamempa muna. NMapameTpbl TUNa
onpeaenstoT U HasbIBAKOT TUM HAMONHUTENS, U NULLYTCS cpasy
nocrne MeHun yHKL UK, Mexay yrnoBbIMU ckobkamu (Hanpumep ).

Kak Tonbko Bbl onpeaenunu napaMmeTp Tvna, To Bbl MOXeTe
MCcnonb30BaTh €ro B Ka4ecTBe Tuna napameTpa (PyHKL MK (Kak
Hanpumep, napameTpbl a U b B PYHKLUU swapTwoValues) UMK KaK
BO3BpaLLaeMbI (PyHKLMOHANbHbLIA TUM, UK KaK aHHOTaLusa Tuna
BHYTPU Tena dyHKU MU, B kaxxgom cnydae 3anonHuTens Tvna
oTobpaxaeTcs napaMeTpoOM TUMa, KOTOPbIN 3aMeHSIeTCA Ha
akTyanbHoe 3Ha4yeHue Tuna npw Bbidose yHKU UK. (B Hawwem
nprvMepe Bbille NPOU3OLLINIO 3aMeLleHre 3anonHuTend Tuna

Ha Int, @ BO BTOPOM Cflyyae Ha String.)

Bbl MOXeTe ncnonb3oBaTb HECKOSBKO napamMmeTpoB Tuna, NnpocTo
BMMcaB UX B YIoOBbIX ckobkax yepeas 3andTyto.
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WmeHoBaHUe MMapaMeTpPoOB
TMNa

B pononHeHwue Kk yHuBepcanbHbIM yHKLnAM, Swift no3sonseT
BaM OMpeaensiTb Baluv yHU8epcasibHbie mMurbl. TO K NpuMepy
YHUBEpCarbHble KNacchl, CTPYKTYPbI U NepeyvncrieHnst, KoTopble
MoryT paboTaTb C NtoObIMM TUNamMK, Ha NogOOUN TOMY, Kak
paboTatoT MaccuBbl UMK CrIoBapw.

OTa cekuuns NoKaxeT BaM kak co3gaTb Bally yHuBepCalibHYIO
Konnekyuto TnMna stack. Stack - ynopssgov4eHHasa Konnekuuna

3HAYeHUN, aHanorM4yHas MaccumBy, HO ¢ bonee cTpornm Habopom
ornepauun, 4em UMeeT TUNa Array a3blka Swift. Maccue
NO3BOSISIET BaM BCTAaBNATb M yaanaTb 3fIEMeHTbI C 6o
nosvuumn maccmea. OgHako, Stack no3BonseT Aob6aBnATb HOBbIE
3N1eMEHTbI TONbKO B KOHEL, KOMMEeKL MM (M3BECTHO

Kak 3amarsnkugaHue (W1 pushing Ha aHrn) HOBOroO 3Ha4YeHUs B
CTeK). AHaNorM4yHo CTEK NO3BOMNSET yaanATb ANeMeHTbl TOSNbKO C
KOHLIa KONNeKL N (M3BECTHO KakK BbICTPENUBATL 3HAYEHME U3
cTeka (1nm popping no aHrn).

3ameTKa

KOHLI,eI'ILl,I/IFI CTeKa Ucnosib3yeTcH

KnaccomM UINavigationController OANg MOAENUPOBAHUSA
KOHTPOMepoB BUOOB B €0 nepapxmm Hasurawuun. Bel Bbi3biBaeTe
MeTon

pushViewController:animated: KNnacca UINavigationControl
ler AN nobaBneHns KOHTPONNepa BUaa Ha CTeK HaBurauum, a
MeTod popViewControllerAnimated : OAN4 yoaneHuns
KOHTpONepa Bnaa n3 cteka Hasurayun. Ctek - nonesHas
Mogerb Konnekyun, korga BamM HyxXeH CTpOFI/IIZ npuHUMUN
“nocnegHni Ha BXo4 - NepBbIA Ha BbIxo4d’ .
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wn ke

4.
5

Hwxe npueegeHa unniocTpaLma noseaeHNs o6aBneHns n
yAaneHus anieMeHTa 13 cTeka:

push () pop ()

Ha gaHHbIN MOMEHT y Hac Tpy 3HaAYeHUs B CTEKE.

UeTBepToe 3Ha4eHWe “3aTONKHYNN” Ha CaMblil BEpX CTeka.

Ha aTOT MOMEHT B CTEKE HAaxXoAMUTCH TPU 3HAYEHUS, camoe
cBeXXee 3HadYeHMe HaxoauTCsa HaBepxy.

MocnegHee 3HaveHne yaaneHo unm “BeiCTPensHO” N3 cTeka.
Mocne yaoaneHus 3HayeHuns, CTEK CHOBa MMEET TPU 3HAYEHUS.
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BoT kak HanuncaTb He YH1BepcarnbHYH BEPCUIO CTEKA, B 3TOM
cryyae Mbl UCMOMb3yeM CTeK AN XpaHEeHUA I nt 3HAYEHWIA:

struct IntStack {
var items = [Int] ()
mutating func push(item: Int) {
items.append (item)
1
mutating func pop () -> Int {
return items.removelast ()

OTa CTpyKTypa UCNorb3yeT CBOMCTBO items TUNA Array ONS
XpaHeHUs 3Ha4YeHU B CTeKe. Stack NPeaocTaBnsaeT Ham Asa
mMeToAa, push U pop ANg Ao6aBNeHUs NocneaHero anemMeHTa B
CTeK U Ans yaaneHusi nocrneaHero aneMeHTa u3 cteka. 9tu
METObl OTMEYEHbI KaK mutat ing, MTOTOMY Kak OHW BbIHY>KAEHbI
MEHSATb MacCMB items.

Tun IntStack, NOKa3aHHbIN BbllLe, MOXET OblTb UCMONb30BaH
TONbKO CO 3HAa4YeHUsIMK Tnt. Ho oH ByaeT kyaa nonesHee, ecnu
Mbl ONPEAENMM €0 Kak YHUBepCcarnbHbIN Kacc Stack, KOTOPbIA
MOXET yNpaBnsiTb CTeKoM nto6oro Tuna.

BoT yHuBepcanbHas Bepcusi CTPYKTYpbl:

struct Stack<T> {
var items = [T] ()
mutating func push (item: T) {
items.append (item)
}
mutating func pop() -> T {
return items.removelast ()
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O6paTtnTe BHMMaHMe Kak yHMBepcarnbHasa BEpCUs Stack Noxoxa

Ha He yHuBepcalnbHYHo, BOOOLLIE OTNIMYASACL TONBKO TEM, YTO Mbl
ncnonb3yem 3anosfiHnTesnb Tuna, BMECTO YKa3aHNA KOHKPEeTHOro
Tuna Int. 9T0T napameTp Tuna HanmcaH BHYTPU YrmoBbIX

ckoBOK , cpa3y nocne MMeHMU CTPYKTYpbI.

T OnpeaensaeT 3anofHUTEeNb MMEHM Tuna gnsa “kakoro-To tmna 1’
KOTOpbIN OyaeT npegocTaBneH No3xe. ATOT OyayLUmiA TUM MOXET
ObITb cOCcNaH Ha “T” B NIOOOM MecTe onpeaeneHuns CTpykTypbl. B

3TOM Cny4vae Hall HeKoTopbIn TUN “T” ucnonb3yeTcd B TpexX
MecTax:

[ns co3naHuns cBOWCTBA items, KOTOPOE MHULIMANU3NpyeTcs
nycTbiM MaccvMBOM Tuna T.

[nsa ykasaHusa Toro, YTo MeTof push UMEeT eANHCTBEHHbIN
napameTp item, KOTOPbI AOMKEH ObITb TMNA T.

[ns ykasaHusa TMna Bo3BpaLlaemMoro 3Ha4yeHust MeToAoM pop,
KOTOpOE AOIMKHO ObITb TUMOM T.

M3-3a Toro, 4YTo 3TO ABNsAeTCA YHUBEpPCalibHbIM TUMNOM,
TO Stack MOXeT BbITb MCNONb30BaH 4S8 CO3A4aHNsA cTeka NMobbix

KOPPEKTHbIX TUNOB B Swift, aHanornyHeiM 06pa3om Kak aTo
OCYLLECTBNAKT TUMbI Array UNNDictionary.

Bbl co3gaeTe HOBbLIN 3K3eMnnap stack, BNUCaB TUM XPaHNUMbIX

3HAYEHWI CTeka B yrrnoBble ckobku. Hanpumep, cosgagnm HOBbIN
CTEK CTPOK, Bbl HANUwm1Te Stack () :

var stackOfStrings = Stack<String> ()
stackOfStrings.push ("uno")
stackOfStrings.push ("dos")
stackOfStrings.push ("tres™")
stackOfStrings.push ("cuatro")

// the stack now contains 4 strings

"
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Tenepb stackOfStrings BbIMMAAWT BOT Tak nocne AoGasBneHns
NocneaHMX YeTbipex 3HauYeHUN:

cuatro ‘)

e ——— cuatro

- fres fres

dos
‘ ) dos ‘ aos dos

‘ ) uno uno ‘ uno uno

Ypaanss nocnefHee sHaueHve, OH BO3BpaLLaeT ero 1 yaanseT ero
M3 cteka “cuatro”;

let fromTheTop = stackOfStrings.pop ()
// fromTheTop paBHO "cuatro", Temepb CTek
COOEepPXUT 3 CTPOKM
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MNocne yoaneHua BerHeVI BEIMNMYNHbI, CTEK BbIMMAANUT TakK:

ra ™
cuatro
cuatro \

o >y

tres tres tres
A A J

dos dos dos
A A J

uno uno uno
A vy J

OrpaHnyeHUa Tmna

DYHKUNA swapTwoValues U TUMN Stack MOTyT paboTarb ¢ NoobIMM
Tvnamu. OgHako nHorga 6biBaeT HYXXHO BHEAPUTb
onpeaeneHHble OrpaHNYeHns Tvna Ha TUnbl, KOTopble MOryT BbITb
MCNornb30BaHbl BMECTE YHMBepCcanbHbIMU PYHKLUSMU UK
yHUBepcarnbHbIMU TUnamu. OrpaHnMyeHns Tuna ykasblBaloT Ha TO,
YTO NapamMeTpbl TUNa OOIMKHbI HacnenoBaTh OT onpeneneHHoro
Knacca unm cootBeTCTBOBaThL onpenernieHHoOMy NpoTOKOy Unn
KOMNO3nL NN NPOTOKOJIOB.

[ns npuMmepa BO3bMEM TUN Dictionary, KOTOPLIN UMEET
HEKOTOpble OrpaHMYeHNst TUNOB, KOTOPbIE MOTYT ObITh
MCMnonb30BaHbl B KaYecTBe kroden. Kak 6b1no onncaHo B rnase
“Cnosapu”, TMN Kro4a cnosaps OMMKeH ObITb XeLmMpyemMbiM.
Takum oBpa3om OH JOIDKEH NpeaocTaBnTb Cnocob NpeacTaBnTb
cebd yHUKanbHbIM. Dictionary HY>XHO, YTOObI €ro Kntoum 6binm
XelwmpyemMbIMu, Takum ob6pas3omM OH MOXET MPOBEPUTL, COAEPKUT
NN KOHKPETHbIN KoY Kakoe-nnbo 3HayeHne. bes atoro
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Tpe6OBaHVI$|,DiCtionary He B COCTOAHUUN NOHATbL, OO0J1KEH I OH
3aMEHUTb UM BCTaBUTb 3HAYEHMWE ANst KOHKPETHOIO KIoya, U He
B COCTOSIHUM HANTW 3HAYeHWe AN KOHKPETHOrO KItoya, KOTopoe

y)Ke ecTb B CrioBape.

Takoe TpeboBaHWe BHeApSETCA OrpaHUyYeHMaAMA TUMNa ans Tuna
KMoYa cnoBapsl, KOTOpoe onpeaensieT, YTO KaXabIi KoY JOIDKEH
COOTBETCTBOBATb NPOTOKOMY Hashable, CNeLnanbHOMY
NPOTOKOJy, KOTOPLI ONpeaeneH B CTaHAAPTHOM BubnmoTteke
Swift. Bce 6a3oBble Tuna Swift (string, Int, Double, Bool)NO
YMOJNYaHWIO SIBMSIOTCS XeLUMpyeMbIMU TUNamu.

Bbl MOXeTe onpeaenuTb CBOU COGCTBEHHbIE OrpaHNYeHns Tuna,
Koraa cosgaeTe Nnonb3oBaTesbCkMe YHUBEPCASIbHbIE KNacchbl, 1
3TN OrpaHNYeHNs NPeAoCTaBnsoT ele 60sbLue BO3MOXHOCTEN
YHVBepcanbHOMY NporpaMmmMnpoBaHunto. AGCTpakTHbIE MOHATUS,
Kak Hashable, XapakTepuaytoT TUMbl C TOYKN 3pDEHUS UX

KOHLLenTyanbHbIX XapakTepUCTUK, a He NX IBHOro Tuna.
CuHTaKcucC orpaHuyeHusi Tuna

Bbl nnwnTe orpaHnyeHuns Tuna, NOMeCTUB orpaHuyeHue
€VHCTBEHHOrO Krnacca Unm npoToKora nocrne UMeHu napamMeTpa
Tuna, v pasgenys nx mexay cobown sanaTeiMu, 0603HaYas nx B
KayecTBe YacTu cnucka napameTpoB. ba3oBbI CUHTaKCUC ANs
OrpaHUYeHMI TUNa yHMBepcanbHOM yHKL MU NOKasaH Hmxe (XoTS
CMHTaKCWC ONs yHMBepCarnbHbIX TUMOB TaKoM Xe):

func someFunction<T: SomeClass, U:
SomeProtocol> (someT: T, someU: U) {
// Tesno OYHKLMIN..

Bhblle onvcaHHasa rmnoteTnyeckas MyHKLMA UMeeT Ba
napametpa tuna. [epBbii napameTp Tuna - T, umeeT
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orpaHu4eHmne Tnna, KoTopoe TpebyeT YTobbl T, ObINO NOAKNAaCCOM
Knacca SomeClass. Bropon napametp Tvna - U, umeeTt
orpaHu4eHmne Tuna, KoTopoe TpebyeT YTobbl U COOTBETCTBOBAS
NpoTOoKoNySomeProtocol.

OrpaHuyeHne Tuna B AeNCTBUMU

Huxe npmeeaeHa He yHuBepcaribHasa
(byHKLI,I/IFI findStringIndex, KOTOpas Norny4yaeT 3Ha4YeHne Tmna

String ANs TOro, YTo6bl €r0 HANTK, U MAcCUB 3HAYEHUIA

TUNa String, BHYTPM KOTOPOro 1 6yaeT NpOUCXOANTb MOUCK.
CDyHKLI,VIFl findStringIndex BO3BpaLlaeT onuunoHarnbHoe
3HayeHune Int, KOTOPOE ABNAETCS MHOEKCOM NepBOro
cOBMageHunsi CTPOKM C aNeMEHTOM BHYTPU MaccyBa Uinmn nil,
KOTOpOE 03Ha4YaeT OTCYTCTBUE COBNAAEHMUS CTPOKM C KaKUM -nnbo
3reMeHTOM MaccumBa:

func findStringindex(array: [String], valueToFind: String) -> Int?
{

for (index, value) in enumerate (array) {
if value == valueToFind {
return index

return nil
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DyHKUNA findStringIndex MOXET ObITb UCMoNb30BaHa AN
MouckKa CTPOKOBOIO 3Ha4eHNA B MacCunBE CTPOK:

let strings = ["cat", "dog", "llama",
"parakeet", "terrapin"]
if let foundIndex = findStringIndex (strings,
"llama") {

println ("Vuoexc llama paeeH
\ (foundIndex)")
}

// BuBOmUT "MHmexc llama pasen 2"

OpaHako HaxoXaeHue MHAOeKca CoBnajeHusi 3HayeH st B Maccuee
OblBaeT NONe3HbIM He TOMbKO AN CTPOK. Bbl MOXeTe HanucaTtb
Ty e (OYHKL M0, HO TONbKO B YHMBEpCcansHou popme. [laBante
Hanuwem Takyto yHKLMIO 1 Ha3oBeM ee findIndex, a BCE
YNOMWHAHWA TUNAa String 3aMEHUM Ha TUN T.

BoT kak 6yaeT BbIrMAauT Bepcust PYHKUUN findStringIndex B
yHUBEpcanbHou popme findIndex. OBpaTuTe BHUMAHMKE, YTO
BO3BpaLLaeMbll PyHKLMEN TUMN BCE eLLUe paBeH Int?, MOTOMY YTO
dyHKL NS BO3BpALLAET ONLMoHanbHoe 3Ha4YeHne nHaekca, a He
onuuoHanbHoe 3Ha4YeHne anemeHTa maccmea. Ho 6yabTe
OCTOPOXHbI, TAK Kak aTa PYHKL A HE KOMMUMPYETCS, No
NpUYMHaM, yKasaHHbIM NOcre npumepa:

func findIndex<T> (array: [T], valueToFind: T)
-> Int? {
for (index, value) in enumerate (array) {
if value == valueToFind {
return index

}

return nil

511



Kak mbl 1 ckasanu, ata yHKLMs He komnunupyeTcs. MNpobnema
HaxoauTCHA B CTPOKe “if value == valueToFind”. He kaxagbin
TN B Swift MoXxeT ObITb CpaBHEH OnNepaTOpPOM paBeHCTBa (==).
Ecnu Bbl co3gaeTe CBOW KNacc Uiu CTPYKTYPY Ans oTobpaxeHust
CNOXHOWN MOAENM AaHHbIX, HANPUMEp, TO CMbICIT BblpaXXeHUs
“paBeH Yemy-TO” Anst 3TOro Knacca unu cTpykTypbl Swift He
MOXeT goayMaTb 3a Bac. /13-3a 3TOro HeT HUKaKon rapaHTum
TOro, YTO 3TOT KOA ByaeT paboTaTb AN NOOro BO3MOXHOIO
Knacca T, 1 COOTBETCTBYIOLLAsi oumbka KoMNunsLum
BbICKaKMBaET, Koraa Bbl NMblTaeTeCh CKOMMUITMPOBATL KOA,

Ho He Bce elle notepsHo. CTaHaapTHasa bubnnoteka Swift
onpeaenseT NpPOTOKOM Equatable, KOTOPLIA TPEDYET N06ON

COOTBETCTBYIOLLMIA e TUN peann3oBbIBaTb PaBEHCTBO orepaTopy
paBeHCTBa (==) 1 peann3oBbiBaTb HEPABEHCTBO onepaTopy

HEepaBeHCTBa ( ! =), AN TOro, YTo6bl 3HAYEHMST ATUX TUMOB MOXKHO

ObINo cpaBHMBaTbL Mexay cobown. Bce ctaHaapTHble Tunbl Swift
aBTOMAaTMYECKN NOAAEPKNBAOT MPOTOKOS Equatable.

JTro©o Tun, KOTOPLIV YOOBNETBOPSIET NPOTOKONY Equatable,
MOXeT ObITb 6Ge30nacHO ncnonb3oBaH B PYHKUMN findIndex,
NOTOMY YTO rapaHTMpoOBaHa NOAAEPKKa onepaTopa paBeHCTBa U
HepaBeHcTBa. [ina oTobpaxkeHns aToro gakra, Bbl NULLNTE
orpaHu4eHmne Tna Equitable, KAK YaCTb ONpeaeneHus

napameTpa Tuna, koraa Bl onpegenseTe QyHKLUMIO:

func findIndex<T: Equatable>(array: [T],
valueToFind: T) -> Int? {
for (index, wvalue) in enumerate (array) {
if value == valueToFind {
return index

}

return nil
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EQoMHCTBEHHBIV NapaMeTp Tuna ans
(byHKuMMfindIndex3aHMCHBaeTCHKaKT: Equatable, YTO

O3HavaeT “nobon Tun, KOTOPbI COOTBETCTBYET
NPOTOKOMY Equatable”.

Tenepb PYHKUUSA £indIndex BNArononyyHo KOMAUNNPYETCA U
MOXeT ObITb UCnonb30BaHa C NbbIMM TUNAMK Equatable,
Hanpumep, string, Double:

let doubleIndex = findIndex([3.14159, 0.1,
0.25]1, 9.3)

// doubleIndex aBjgeTCH ONLUMOHAJILHEIM INnt 06es
3HaAUEeHMs, Tak Kak 3HaueHusa 9.3 He CylecTByeT B
Maccuee

let stringIndex = findIndex (["Mike",
"Malcolm", "Andrea"], "Andrea')

// stringIndex 4BJSeTCH ONUMOHAJLHEIM Int
KOTOPEI pabBeH 2

Pacwupaem yHuBepcanbHbIU
™

Korga Bbl pacwmpsieTe yHUBepcarnbHbI TUM, Bbl HE
obecneunBaeTe CNNCOK NapamMeTPOB B KA4YECTBE OnpeaeneHus
paclmpeHus. BmecTo aToro, cnmcok napameTpoB Tuna, 13
NCXOOHOro onpeaeneHuns Tuna, 4OCTYNeH BHYTPpU Tena
pacLUMpeHmsl, a UMeHa UCXOLHbIX NapamMeTpoB TMna
NCnonb3ytTCA ANs CCbIfIKM Ha NapaMeTpbl TUNa N3 UCXOOHOro
onpegeneHus.
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Cnegyowmii npMMmep pacumpsieT yHMBepcanbHbIA TUN Stack,
Ans gobaeneHns BelYUCIIIEMOro CBOMCTBA TONbKO AN

YTeHUs topTtem, KOTOPOE BO3BPALLAET BEPXHUI ANIEMEHT CTekKa,
6e3 “BbiCTpenuBaHna” ero U3 aToro cteka:

extension Stack {
var topltem: T? {
return items.isEmpty ? nil
items[items.count - 1]

}

CBONCTBO topltem BO3BpaLLaET OnuMoOHansHoe 3Ha4YeHue Tuna
T. Ecnu cTteknycTton, To topItem BO3BpalLlaeT nil. Ecnv cTekHe
NyCTOW, TO topltem BO3BpALLA@eT NOCAEAHNA SNeMeHT Maccuea
items.

O6paTunTe BHUMaHWe, YTO paclumMpeHne He onpeaenseT cnucka
napameTpoB Tuna. BMecTo aToro, UMs CyLLECTBYIOLLETO
napameTpa Tuna stack - T UCNOJb3YEeTCH BHYTPU paclUMpeHust

ans oTobpakeHUs onuMOHaIbHOro TMMNa BblYUCISIEMOro
CBOWCTBA topItem.

Bbluncnsiemoe cBOMCTBO Tenepb MOXeT ObITb MCNONb30BaHO
BHYTPM 3K3eMnnispa Stack N8 AOCTyNa K 3Ha4eHuo 1 ans
3anpoca k nocregHeMy arieMeHTa cTeka, 6e3 ganbHenwero ero
yoaneHus:

if let topItem = stackOfStrings.topltem {

println ("BepxuuM B3JIEMEHT CTeKa -
\ (topItem).")
}

// BHBOOUT "BepxHMIA 3JIeMEeHT CcTeka — tres."
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CBA3aHHbIE TUNbI

Mpy onpegeneHnn NpoToKoa ObIBAET HYXKHO ONpeaennTb eLle
OOWH unu bonee ces3aHHbIX MUMNOS8 B KA4YeCTBe YacTu
onpeneneHus npoTtokona. CBA3aHHbIN TUMN JAeT 3anoNHUTENb
UMeHM (UK annac) Tuny, KOTOPbIA UCMONb3YeTCs Kak YacTb
npoTokona. PakTnyeckun Tun, KOTopbI ByaeT MCNoNb30BaTbCA
CBSAI3aHHbIM TUMNOM He yKa3blBaeTcsl 4O TeX Nop, Nnoka He bygeT
NPUHAT NpOTOKoN. CBA3aHHbIE TUMbI yKa3biBaOTCA NPM MOMOLLIM
KIntoYeBoro crnoea typealias.

CBA3aHHble TUNbl B 4eUCTBUMN

Hwxe npvBeneH Nnpumep NpoTokona Container, KOTOPbIN
06bABNSAET CBA3AHHbIN TUM TtemType:

protocol Container {
typealias ItemType
mutating func append(item: ItemType)
var count: Int { get }
subscript (i: Int) -> ItemType { get }

MpoTokon Container onpenenseT Tpu TpebyeMbIX BO3MOXHOCTMW,
KOTOopble A0MKEH UMeTb NoOOoI KOHTENHep:

[omkHa GbITb BO3MOXHOCTb 406aBMATh HOBbIN 3NIEMEHT B
KOHTEHep Npu NoMoLLM MeToAa append.

HormkHa ObITb BO3MOXHOCTb nonyynTb AOCTYN K KONMM4YeCTBY
ANeMeHTOB B KOHTENHepPe 4Yepel3 CBOUCTBO count, KOTOpOe
BO3BpallaeT 3Ha4YeHne Tnuna Int.

HormkHa ObITb BO3MOXHOCTb nony4ynTb 3Ha4YeHne Yepes nHaekC
ANeMeHTa, KOTOprVI NPpUHNMaeT 3Ha4vyeHne Tuna Int.
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OTOT NPOTOKOI HE YKa3bIBaE€T KOMNMYECTBO M CNOCOO XpaHEeHNS
3MeMeHTOB B KOHTENHEepPE WM Kakoro TUMa OHW JOIMKHbI ObIThb.
[MpoTOKON TONBKO NULLb YKa3biBaeT TpKM “Kycouka”

byHKL MOHANbHOCTU, KOTOPbIE AOIPKHbI ObITb MPEeaoCTaBMNeHbI
KOHTEeNHepOoM, YTOObI OH cunTancs Container.
COOTBETCTBYHOLLMIA TUN MOXET NPeaoCTaBnATh AONONHUTENBHYO
byHKL MOHANBbHOCTb, NMOKA OH YAOBMETBOPSAET 3TUM TPEM
TpeboBaHUAM.

JTro6ow Tun, KOTOpbLIV YyOOBNETBOPAET

NPOTOKOMY Container OJOIMKEH UMETb BO3MOXHOCTb YKa3blBaTb
Ha TUN XpaHALIMXCA arneMeHToB. KOHKpPEeTHO, OH JOMmKeH
rapaHTMpoBaThb, YTO TOMbLKO 3NIEMEHTbI MpaBUbHOro Tuna 6yayT
[o0aBneHbl B KOHTENHEP, U JOIMKHO ObITb SICHO Kakonm Tun
aneMeHTOB BydeT Bo3BpaLlaTbCsl cabckpnnTom.

[na onpegeneHuns aTux tpeboBaHnn,

NPOTOKOM Container JOIPKEH MMETb CNOCOD CCbINaTbCA Ha TUM
3N1EMEHTOB, KOTOpbIE OH ByaeT XxpaHUTb, 6€3 ykasaHusa Tuna
ANIEMEHTOB, KOTOPbIE MOXET XpaHUTb KOHKPETHbLIN KOHTENHEP.
MpoTokon Container AOMKEH YKa3aTb, YTO N0OOE 3HaYeHne
nepegaHHoe B Mmetod append JOMKHO MMETb TOT XE TUM, YTO U
TUMN 3MIEMEHTOB KOHTENHepa, U 4YTO 3Ha4YeHne, BO3BpaLLaemoe
cabckpUNTOM KOHTENHepa, AOMKHO ObITb TOrO e Tuna, YTo U1
3N1eMEHTbI KOHTENHepa.

Urobbl gobutbcs aToro, NPOTOKON Container 06bABNAET
CBSI3aHHbIA TUN ItemType, KOTOPLIN 3aNnCbIBAETCS

Kak typealias ItemType. [[pDOTOKON HE ONpedenseT ans Yero
KOHKPETHO HYXXEeH anunac ItemType, TOTOMY YTO 3Ta MHopmaLms
ocTaeTcs anst Ntoboro CoOTBETCTBYHOLLErO Kracca NpoTOoKOory.
TeM He MeHee, annac ItemType NPEeAOCTaBNAET crnocob
cocnaTtbcs Ha Tun anemeHToB B Container n onpegenntb Tvn ans
ncnonb3oBaHua metoga append n cabekpunTa, ans Toro, Ytobbl
rapaHTMpoOBaTb, YTO Xenaemoe nosegeHune nobdoro Container
UMeeT cuny.
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Huxe npuBeneHa Bepcus He yHMBEPCANbHOMO TMNa IntStack,
KOTOPbIN aganTMpoBaH Nog NPOTOKOM Container:

struct IntStack: Container ({

// mcxomHasa peasusaumsa IntStack

var items = [Int] ()

mutating func push(item: Int) {
items.append (item)

}

mutating func pop() -> Int {
return items.removelast ()

}

// cooTBeTCTBME NPOTOKOJy Container

typealias ItemType = Int

mutating func append(item: Int) {
self.push (item)

}

var count: Int {
return items.count

1

subscript (i: Int) -> Int {
return items[i]

}

Tun IntStack peanuayeT Bce Tpu TpeboBaHMs NpoTokona
Container, n B kaxxgom cnydyae obopaumBaeT 4YacTb
cyllecTBytoLen OyHKLMOHANbHOCTU TUNA IntStack Ans
yAOBMNETBOPEHUS STUX TPEOOBaAHUA.

Bornee TOro, IntStack ykasblBaeT, YTO AN 3TON peanusawuu
KOHTeWHepa, NOAXOAALMIA TUN TtemType OyAeT Int.
OnpepeneHune typealias ItemType = Int NpeobpasyeT
abCTpaKTHbLIA TUN TtemType B KOHKPETHbIN TUMN Int ANS 9TON
peanus3auum NpoTokona Container.
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Bnarogaps BbiBogy TUNoB Swift, BaM haKTU4eCKN He HY>XHO
yKa3bIBaTb KOHerTHbIVI TN Int ANd ItemType KAK4YacCTb

onpegeneHns IntStack. TakKak IntStack COOTBETCTBYyeT
npoTokony Container, Swift MoXxeT BbIBECTU COOTBETCTBYHOLLNNA
TWN oNg ITtemType, NPOCTO NOCMOTPEB Ha TWUM NapamMeTpa item
MeToda append 1 Ha TUN BO3BpaLL@eMOoro 3HauveHus cabekpunTa.
W Ha camom gene, ecnv yaanuTb CTPOKY Koda typealias
ItemType = Int, BCe 6yp,eT npoaoJnkKaTtb paGOTaTb, NOTOMY 4TO

BCE €ellle SICHO KakoW TN AoMmkeH ObITb MCNONMb30BaH
And ItemType.

Bbl Tak ke MoxeTe co3naTb yHVIBepC&U'IbeIVI TNN Stack, KOTOprVI
COOTBETCTBYET NMPOTOKONY Container:

struct Stack<T>: Container {

// mcxomHasa peanmszanumusa Stack<T>

var items = [T] ()

mutating func push(item: T) {
items.append (item)

}

mutating func pop () -> T {
return items.removelast ()

}

// cooTBeTCcTBMEe MNPOTOKOJy Container

mutating func append(item: T) {
self.push (item)

}

var count: Int {
return items.count

}

subscript(i: Int) -> T {
return items[i]
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B atoTt pas 3anoNiHnTEesNnb MMEHN TUNa T NCNOJ1Ib30BaH B Ka4eCcTBe
napameTpa i tem MeToga append 1 B kKa4eCTBe BO3BpaLLAeMOoro
Tuna cabckpunta. Taknm obpasom Swift MmoxxeT BbiBECTH,

YTO T MOAXOAALIMI TUN AN UCMONb30BaHMS €ro B

KayecTBe ItemType AN 3TOrO KOHKPETHOrO KOHTEHepa.

PacwupeHue cyulecTByrouero tuna ans
yKa3aHusl CBfi3aHHOro Tuna

Bbl MOXeTe paclumMpuTb CyLLECTBYOLMI TUM AN TOro, YTobbI
[06aBnTb COOTBETCTBUE NPOTOKONY, Kak onucaHo B “HobaBneHune
COOTBETCTBME NPOTOKOMY Yepes paclumpermne”. OTo BKIIYaeT B
cebsi NPOTOKOM CO CBA3aHHbLIM TUMOM.

Tun Array yxe NpegocTaBnsaeT HaM MeTof append,
CBOWCTBO count U cabCKpUNT CO 3HAYEHNEM NHOEKCA

Tuna Int AN NOAy4YeHUs ero SNeMeHToB. TU TPU BO3MOXHOCTU
yOOBNETBOPSAIOT COBMaAanT ¢ TpeboBaHNSAMM

NPOTOKOMA Container.dTO O3HAYaeT, YTO Bbl MOXETE
pacLmnpuTb TUM Array, YTOObI OH COOTBETCTBOBAs

MPOTOKONY Container, MPOCTO YKa3aB, YTO Array NPUHNMAET
NPOTOKOM Container. Bbl MOXeTe caenaTb 3TO NPU MOMOLLN
MyCcTOro paclunmpeHust, KoTopoe nogpobHee onmcaHo B
noapasgene rnaebl “[JobaBneHne cCOOTBETCTBUE MPOTOKONY
Yyepes paclmpeHue”:

extension Array: Container {}

CyLliecTByOLLMN METOA append TUNA Array U cabCcKpmnT

no3BonsAoT Swift BEIBOAUTE COOTBETCTBYIOLLNIA TUM
AN ItemType, TOYHO TAKKE KaK U AN YHUBEPCANbHOro

Tuna stack, KOTOpbIV BbIN NpuBeaeH paHee. Mocne

onpegeneHnst pacluMpeHunst Bbl MOXeTe
MCMonb30BaTb Array KaK Container.
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Orosopka where

OrpaHunyeHus Tuna, Kak onucaHo B rnaese “OrpaHuyeHnsa Tuna”,
NMo3BoNAT Bam onpeaensaTb TpeboBaHMs NnapamMeTpoB TUna
CBSI3aHHbIX C YHMBEpCcarnbHbIMU YHKLUSMU UNA TUNAMU.

Takxe OblBaeT NonesHo onpeaensTb TpeboBaHna ang
CBsI3aHHbIX TUNOB. YToObLI caenaTth 3TOo, Bbl ONpeaensieTe
OrOBOPKY where, Kak YacTb CNMCKa NapamMeTpoB TMna.

OroBopka where N0O3BONSET Bam TpeboBaTb, YTOObLI CBSA3aHHbIN
TWM, COOTBETCTBOBAS OnpeaeneHHoMy NpoToKony, N/vnn YToobI

KOHKPETHbIE NapamMeTpbl TUNaun CBA3aHHbIE TUMbI ObINM O OHUMUN U
TeMu xe. Bbl nuwmnte OFOBOpPKY where, NOMECTUB KInto4yeBoe

CMOBO where cpasy Nocre cnucka napaMeTpoB TUNa, 3a KOTOPbIM
cneayeT ogHO unu 6onee orpaHUYEHU AN CBA3aHHbIX TUMOB,
u/vnu ogvH nnu 6onee OTHOLLEHWUI paBEeHCTBA MeXay TUNnaMm un
CBA3aHHbIMU TUMNAMW.

B npumepe Hxe onpegensieM yHMuBepcasnbHyto

YHKL MO al11temMatch, KOTOpasi NPOBEPSET, UTOObI yBUOETb
cogepxaT N ABa 3K3eMnnsipa Container OOHU U Te Xe
3NeMeHTbl B OQHOWN 1 TOW Xe nocrneaoBaTensHOCTU. PyHKUNS
BO3BpaLLAET 3HA4YeHne Tuna Bool, TO €CTb, ECIIN Y HAC BCe

ANeMeHTbl U X nocriegoBaTesibHOCTb coBnagaeT, TO (pyHKLl,VIFI
BO3BpallaeT true, €eCIIMHET - false.

520


http://swiftbook.ru/doc/generics/type-constraints

KoHTenHepbl He OOMKHbI ObITb O4HOIO TUMa Ans TOro YTobbI UX
NPOBEPUTL, XOTS OHM 1 MOTYT, HO OHM OOJDKHbI COAEPXaTb
3M1EMEHTbI OQHOMO U TOro e Tuna. 310 TpeboBaHMe BbipaxaeTcs
Yepes KOMOMHAaLL MO OrpaHNYeHUIA TUNa N OrOBOPKON where:

func allItemsMatch<

Cl: Container, C2: Container

where Cl.ItemType == C2.ItemType,
Cl.ItemType: Equatable>

(someContainer: Cl, anotherContainer: C2)
-> Bool {

// TpoBepseT KOHTEMHEepPH Ha OIMHAKOBOE
KOJIMUECTBO DBJIEMEHTOB
if someContainer.count !=
anotherContainer.count {
return false

// mpoBepseT KaxIyln Iapy 3JIEMEHTOB Ha
VX B3KBMBAJIEHTHOCTDH
for i in 0..<someContainer.count ({
if someContainer[i] !=
anotherContainer[i] {
return false

// BCe BJIeMeHTH COBIaJIM, SHAUUT
BO3BpamaeM true
return true

OTa hyHKUMA NPUHMMaEeT aBa

aprymeHTa someContainer M anotherContainer. ApryMmeHT
someContainer UMEETTUN C1,

apryMeHT anotherContainer UMeeTTUN C2. M C1 1 C2 aBnsioTCS
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3anonHUTENs MU UMEH TUMOB ANs ABYX KOHTENHEPOB, KOTOpbIE
OyayT onpeaeneHsbl, korga 6yaeT Bbi3BaHa YHKLUS.

Cnucok Tunos NnapameTpoB OYHKL UM pasMeLlaeT cregyrowme
TpeboBaHus Ha ABa NapaMeTpoB Tuna:

C1l AOIMKEeH COOTBETCTBOBATb MPOTOKOMY Container (Cl :
Container)

C2 OOIDKEH COOTBETCTBOBATb MPOTOKOMY Container (C2:
Container)

ItemType ANd C1 OOJKEH ObITb TEM Xe, 4YTo

N ItemType ANAC2 (Cl.ItemType == C2.ItemType)
ItemType ONd C1 OOJMKEH COOTBETCTBOBATb

NPOTOKOMY Equatable (C1.ItemType: Equatable)

TpeTb M yeTBepTOE TPpebGOBaHNE onpeaeneHbl Kak YacTb
OrOBOPKM where, U 3anncaHbl MOCHE KMOYEBOro CroBa where, B

KauyecTBe YacTu cnncka TUMNoB NapaMeTpoB OYyHKL UK.
OTun TpeboBaHUA 03HAYaIoT:

someCharacter IBNAETCA KOHTeHepom Tuna C1.
anotherCharacter ABNAETCH KOHTeHepoM Tuna C2.
someCharacter M anotherCharacter cogepXxaT 3Ha4eHusd
OoAHOro TMna

OneMeHTbl B someContainer MOTYT ObITb MPOBEPEHbI NPY
NoMoLLM onepaTtopa HepaBeHCTBa (! =), YTobbl yBUOETb, YTO OHU
oTNMYalTCa Opyr oT gpyra.

TpeTbe n4eTBEpPTOE TPEOOBaHME KOMONHUNPYIOTCA TaK, YTOOLI
3NEeMEHTbI B anotherContainer Tak e MOMMu bbl ObITb
NpoBepeHbl ONepaTopom ! =, MOTOMY YTO OHM B TOYHOCTM OAHOIO
M TOlMO XXe TUna, YTO U BsomeContainer.
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OTun TpeboBaHUSA NO3BONAT
YHKUNKN a1l TtemsMatch CpaBHUBATb ABa KOHTEWHepa, Aaxe

€CJI OHU ABNAKTCA KOHTeVIHepaMM pas3Horo Tuna.

q)yHKLl,VIﬂ allItemsMatch HaA4YMHaeTCHd C NPOBEPKN KONn4ecTBa

9NNIEMEHTOB B 3TUX KOHTeI7IHean. Ecnu oHn coaepXXaTt pa3Hoe
KONMNM4eCTBO 3J1eMEHTOB, TO 3TU KOHTeI7IHepr YXXe HEe MOryT ObITb
OANHaKOBbIMU, (*)yHKLl,VIﬂ BO3BpallaeT false.

Mocne npoBegeHnsa aTom NpoBepku, pyHKU s NnepebupaeT Bce
AN1IeMeHTbI B someContainer NMPU MOMOLWMN for-in LUUKNa n
NonyoTKPbITOro oneparopa gnanasoHa (. . <). [nsa kaxgoro
aneMeHTa someContainer OYHKL WA NPOBEPSET paBEHCTBO
anemMeHTa COOTBETCTBYIOLLEMY SMIEMEHTY B KOHTENHEPE
anotherContainer. ECNK ABa anemMeHTa He paBHbI ApYr ApYyrY,
TO 3TV ABa KOHTEWHEpPa He CUMTaTCA OANHAKOBbLIMU, (OYHKLLMSA
BO3BpalWlaeT false.

Ecnn unkn 3akoH4Yuncsa 6e3 kakux-kakmx nmbo HecooTBETCTBUN
3M1EMEHTOB, TO [IBa KOHTENHepa CYNTaTCS OAMHAKOBBLIMU, U
yHKL NS BO3BpALLAET true.

BoT Kak BbIrmaanT OyHKUNA allItemsMatch B 4EUCTBUMN:

var stackOfStrings = Stack<String>()
stackOfStrings.push ("uno™)
stackOfStrings.push ("dos")
stackOfStrings.push (' tres")
var arrayOfStrings = ["uno", "dos", "tres"]
if allItemsMatch(stackOfStrlngs,
arrayOfStrings) {

println ("Bce sneMeHTH coenaam.")
} else {

println ("He Bce »jeMeHTH cOBmanm.")
}

// BEHBOOMT "BCe »JIeMEeHTH coBIaji."
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Mpumep Bbile co3gaeT 3K3EMNIAP Stack AN XpaHEHNS
3HAYEeHUN TUNa String N AoOaBNAET TpU 3HAYEHMUs Ha cTek. Tak
npuMep Co3gaeT MacCuB arrayOfStrings, KOTOPbIN
WMHULManMampyeTcs nuTepanom maccuea. [Jaxke Torga ctek un

MaccumB MMEKT pa3Hble TUMbl, HO o6a oHu COOTBETCTBYIO
NMPOTOKOMNY Container, N o6a oHu coaepxart OANHAaKOBbLIN TUN

3Ha4YeHun. Tem He MeHee Bbl MOXETE Bbl3BaTb
PYHKLMIO al11temsMatch C3TUMM OBYMS KOHTENHEPaMU B

KayecTBe CBOMX apryMeHTOoB. B npumepe Bbille
PyHKUMA 211 TtemsMatch KOPPEKTHO U3BELLAET HAC, YTO BCE

ANEMEHTbI 3TUX ABYX KOHTeVIHepOB OQMNHaKoBbIE.
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KoHTpOoAb AocTyna

KoHmpornb docmyna orpaHudMBaeT JOCTYN K YacTsiM BaLlero
Koda u3 koga apyrmx ucxogHbix dhannos n moaynen. 3ta
0COOEHHOCTbL NO3BONSAET BaM NpATaTh AeTanu peanusauum
BaLLero Koaa v ykasblBaTb Ha NpeanoyTUTENbHbIA MHTEpPdENC,
Yepes KOTOpPbI MOXHO NONyYMTb OOCTYM K BalleMy KoAy.

Bbl MOXeTe NpUCBOUTL ONpeaeneHHble YPOBHM AOCTYMNa Kak K
MHOMBMAOYaNbHbLIM TUNaM (Kraccbl, CTPYKTYPbl U NepedncneHns),
Tak M K CBOMCTBaM, MeToAaM, MHuumManusaTopam 1 cabekpuntam,
npuHaanexalumm aTum Tunam. MpoTokonbl MoryT GbiTb
OrpaHuWYeHbl B onpeaeneHHOM KOHTEKCTE, TaK e Kak MoryT ObiTb
orpaHuyeHbl rnobarbHble NepeMeHHbIE UMK YHKL UN.

B oononHeHne K NpeanoXeHno KOHTPOS PasfinyYH bIX YPOBHEN
poctyna, Swift ymeHbLUaeT HE0OX0OUMOCTb YKa3aHMWs SIBHOMO
YPOBHSI KOHTPOJA OCTyNa TeM, YTO camM obecneymBaeT ypoBHU
A0CTyna Mo yMos4aHuo Ans TUNUYHbIX cLieHapues. N Ha camoM
aene, ecnu Bbl NULLNTE NPOCTOE NPUIOXKEHNE, TO BAM MOXET U
He NoHagobuTCs yKasbiBaTb SIBHO YPOBEHb KOHTPOJIS AOCTyna
BooGLe.

3ameTKa

PasnnyHble acnekTbl Ballero koga, K KoTopbIM MPUMEHNM
KOHTPOSb YPOBHSA A4OCTYNa (CBOMCTBA, TUMbI, PYHKL MM N T.4.)
Oyaem HasblBaTb “00bekTamun”, Anst KpaTkoCTu.
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Moaynu u ncxogHbie Gpansibl

Mogenb KoHTpons goctyna Swift OcCHoBbIBaeTCst Ha KOHL eNL MK
MoZAynen n ncxogHbix annos.

Modynb npepcraensieT u3 cebsa eamHbin 60K pacnpegenenus
Koda - dpenMBOPK NN NPUIIOXKEHNE, KOTOPOE NOCTPOEHO U
NocTaensieTCsl B KAYECTBE eAMHOro 6rioka U KOTOpoe MOXeT ObITb
MMMNOPTUPOBAHO APYIUM MOAYEM C KI0YEBbIM CITOBOM import.

Kaxxgas uenb cbopku (Hanpumep, Habop NPUNOXEHUIA U
dperimBopk) B Xcode obpabaTbiBaeTcs kak OTAENbHbIA MOAYIb.
Ecnu Bbl 00beauHUTE BMECTE acnekTbl KoAa BaLLero
NPUNOoXeHNs B Ka4eCcTBe OTAEeNbHOro hperiMBOpKa, TO UX
BO3MOXHO OyAeT MHKancynMpoBaTb M UCMONb30BaTh 3aHOBO BO
MHOXeCTBe ApYrMX NpunoxeHun. Taknm o6pasom, Bce, YTO Bbl
onpenenqTe B pamkax 3Toro goperimMBopka byaeTt cumtaTbes
YacTblo OTAENBHOIO MOAYIS, Koraa aTo OyaeT MMMOPTMPOBAHO U
NCMNOSb30BaHO BHYTPW NPUMNOXEHNS, UK Korda aTo byaeT
NCMNob30BaHO BHYTPW Apyroro copeimBopka.

Ucxo0HbIl ghbalin - ncxogHbIn Ko danna B npegenax oqHoro
MoAyns (B CYLLHOCTU 3TO M eCTb OAMH (hbaln BaLlero NpusoXeHus
nnun ppenMBopka). XoTsi B 60NbLUMHCTBE CryYaeB onpenenenune
TUMNOB NPOUCXOANT B OTAENbHbIX UCXOAHbIX dannax, Ho
daKkTMYEeCKM UCXOAHbIN dhani MOXET codepXaTb onpeaeneHus
MHO>eCTBa pasfnyHbIX TUMNOB, PYHKLUA 1 T.4.
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YpoBHU AOCTYNA

Swift npeanaraeT Tpu pasnuyHbIX YPOBHS A0CTYNa Anst 00bekToB
BaLLEro koga. ATW ypOBHU AOCTyNa OTHOCUTENbHbI UICXOAHOMY
danny, B KOTOPOM onpegeneH o6bEKT, U Tak e OHU
OTHOCUTENbHbI MOAYS0, KOTOPOMY NPUHAANEXNT UCXOOHbIN
dann:

Omkpbimbil (public). TOT ypoBEHb AOCTYNa No3BonseT
ncnonb3oBaTb 0OBbEKTbI BHYTPU NOGOro nCXogHoro danna ma
onpeaensoLero X Moayns u Takxe B NOOOM ucxogHom canne
N3 gpyroro Moaynsi, KOTOpPbIN UMAOPTUPYET ONpeaensoLwnii
MoAaysb. Bbl 06bIMHO MCNOMb3yeTe OTKPLITLINA AOCTYN, KOraa
ykasbiBaeTe obwmin nHTepdeiic pperiMBopKa.

BrHympeHHul (internal). 3TOT ypOBEHb 4OCTYNa NO3BONSAET
ncnonb3oBaTb 06BLEKTbI BHYTPM N0OOro ncxogHoro danna ms mnx
onpegenstoLero Moayns, Ho He UCxXogHoro dawnna He 13 3Toro
mMoayns. Bel 06bI4HO yka3biBaeTe BHYTPEHHUN AOCTYN , KOrga
onpegenseTe BHYTPEHHIOK CTPYKTYPY MPUINOXKEHUST UIK
dhpenmBopka.

YacmHblil (private). OTOT ypoBEHb AOCTYNaA NO3BONAET
ncrnonb3oBaTb 0OBLEKT B Npeaenax ero ucxogHoro davna.
Mcnonb3yiiTe YacTHbIA AOCTYN Afst TOro, YTOOLI cnpaTaTth AeTanm
peanusauum onpegeneHHon yHKLNOHANbHOCTH.

OTKpbITbIA JOCTYN - CaMbli BbICOKUI YPOBEHb JOCTYNa
(HammeHee CTpOorni), N YacTHbIN YPOBEHb AOCTYNa ABNSEeTCs
CaMbIM HU3KUM YPOBHEM O0CTYyNa (CaMblil CTPOTUiA).

PykoBogsawmn npuHUMn no BbIOOPY YPOBHS
AocTyna

YpoBHu goctyna B Swift cneaytoT obLemy pykoBogdwemy
NPUHLUMY: HUKAKON 0OBLEKT HE MOXET ObITb ONpeaereH B
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npegenax Apyroro o6bekra, KOTOpLIN UMeeT Bonee HU3KNI
(6onee cTporuin) ypoBeHb JocTyna.

Hanpumep:

MNMepemMeHHasi c ypoBHEM A0CTyNa public HE MOXET ObiTb
onpepeneHa kak 6yATo oHa MMeeT ypoBeHb AOCTyNa private,
MOTOMY 4YTO 3TOT YPOBEHb AOCTYNa He MOXeT OblTb UCNONb30BaH
Be3ae, rae AoCTyneH public.

®YHKUUSI HE MOXKET MMETb YPOBEHb AOCTYNA BbILLE YEM Yy €€
napaMeTpoB N BO3BPaLLAEMOro T1na, NoTOMY YTO pyHKLUS He
MOXET UCNOMb30BaTbCH TaM, rae ee napaMeTpbl He AOCTYMHbI.

Bonee rny6okunii cMbICN 4AaHHOIO PYKOBOASLLEro NpuHLMNa Ans
pasnn4YHbIX acnekTOB PACKPbLIBAETCS HUKE.

YpoBeHb Aoctyna no ymosn4vaHuro (aed onTHbIN)

Bce ob6bekTbl Bawero koga (KpoMe ABYyX UCKIMOYEHU, O KOTOPbIX
Mbl MOrOBOPUM YyTOYKY NO3XKE) UMET AePONTHbBIN YPOBEHb
A0CTyna - BHYTPEHHWI (internal), €CNM Bbl ABHO HE yKa3sblBaeTe
OpYyrov ypoBeHb. B pesynbTaTe BO MHOMMX CryYasix BaM He HY>XHO
yKa3biBaTb ABHbIV YPOBEHb AOCTYMNa B BalleM KOAE.

YpoBeHb [ocTyna Ans NPocTbiX OAHO3ada4HbIX
BnpunoxeHun

Korga Bbl nMWMTE NpocToe 0AHO3a4a4yHOE NPUNOXKEHME, TO Kog,
BaLLEro NpUIIoXeHnsa obbIMHO CaMOAOCTaTOYEH U He TpebyeT
OOCTYNa K HEMY U3 BHELLUHNX UCTOYHMKOB. [0 ymonyaHuto
YPOBEHb AOCTYMNa CTOUT BHYTPEHHWIA, TAK YTO 3TO MOSHOCTbIO
yaoeneTBopsieT TpeboBaHuio koaa. Takum obpasom, BaM He
HY>KHO yKa3blBaTb SIBHO 3TOT ypoBeHb Aoctyna. OgHako, ecnm
BaM BCE€ TaKW HY)XHO, TO Bbl MOXETe HEKOTOPbIE YacTu BaLLEro
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koga 0603HaUNTb Kak private, ANA TOro YTOOLI CNpATaTh AeTanu
peanusauumn oT ApYroro koda 3TOoro e mMoayrs.

YpoBeHb aocTtyna ans ¢ peMmBopKa

Korga Bbl paspabartbiBaeTe hpeimMBOpK, 0603HaUYbTE BHELLUHUI
nHTepdelnc dhpenmBopka Kak public, Tak YTOObI €10 MOXHO
ObINO NOCMOTPETb M MOMYYUTh K HEMY AOCTYN U3 APYrnX
Moayrnewn, Tak Hanpumep, YToObI NPUNOXEHNE MO0
nMnopTupoBaTb ero. BHewHnn nHtepdeiic - nHtepdenc
npuknagHoro nporpammunposaxnsa (API) ons dpperimBopka.
3amemka

JTlo6Bble BHYTpPEHHWE AeTanu peanunsaLum Ballero chpenmMmeopka
MOryT UCNONb30BaTh C AeONTHLIM YPOBHEM AOCTYMNA internal,
NN OHW MOTYT ObITb OTMEYEHbI KaK private, €CIN Bbl XOTUTE UX
crnpsiTaTb OT OCTarbHOIoO BHYTPEHHero koga doperimBopka. Bam
HY>XHO OTMETUTb 06BEKT KaK public, €Cnn Bbl XOTUTE caenaTtb
€ro YacTbto MHTepdenca NpukNagHoro NPorpaMMmMpoBaHmns
dhpenmeopka.

CHHTAKCHC VPOBHA AOCTyHa

OnpepennTe ypoBeHb AocTyna anst o06bekTa, ycTaHOBMB OAHO U3
Krno4eBbIX CMOB (private, internal,public)nepeq

BCTYNUTENbHbIM CITOBOM obbekTa
(func, property, class,struct...):

public class SomePublicClass {}
internal class SomelInternalClass {}
private class SomePrivateClass {}

public var somePublicVariable = 0
internal let somelInternalConstant = 0
private func somePrivateFunction() {}
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Ecnu Bbl He ykaxnTe ypoBeHb JOCTYNa, TO OH ByAeT internal MO
YMOJT4aHu1Io, 0 YeM ObIfIO NOBeAaHO B rnaee “YpoBHM goctyna’.

3710 3HAuUT,
YTO SomeInternalClass M someInternalConstant MOTYT BbITb

3anucaHbl 6e3 ABHOro YKa3aHua Mop,mchKaTopa YPOBHA AoCTyna,
M OHUN BCE paBHO 6yﬂyT BCe elle MMeTb internal YPOBEHb

gocryna:

class SomeInternalClass {} //
HedBHO internal
var somelInternalConstant = 0 //

HeaBHO internal

Nonb3oBaTtenbCKue TUNLI

Ecnu Bbl X0TUTE yKa3aTb SIBHO YPOBEHb AOCTYNa ANng
nonb30BaTeNbCKOro TMna, To AenanTe 3To Ha 3Tane
onpegeneHns Tuna. HoBbI TN MOXET BbITb MCNONb30BaH TaM,
rae no3BOMsAET ero ypoeeHb Agoctyna. K npumepy, ecnm Bbl
onpeaenuqTe Knacc ¢ YpoBHEM A0OCTyNa private, TO OH CMOXeT
ObITb MCNOSBb30BaH Kak TWUM CBOWCTBA U napamMmeTp PyHKL UK
Unn Bo3BpaLlaembIiin TUM B UCXOAHOM channe, B KOTOPOM
onpepfeneH aToT Knacc.

KoHTpornb ypOBHSA OOCTYNa TUNa Tak e BNuseT Ha YpOBeHb
AocTyna anst 3TUX YNEeHOB MO YMONYaHUIo (ero CBOMCTB, METOAOB,
MHULMann3aTopoB 1 cabckpunToB). Ecnu Bel onpenenseTe
YpOBeHb JOCTYNa TMNa Kak private, TO 4eONTHLIN YPOBEHb
OOCTyna ero YneHoB Tak xe byaeTt private. ECnu Bbl
onpegenqTe ypoBeHb AOCTYMNa KakK internal WM public (Unu
OygeTe ncnonb3oBaTb A4eONTHbBIN YPOBEHb A0CTyna, 6e3 sBHOro
yKa3aHus internal), TO YypOBEHb AOCTYMa YIEHOB TWNa no
ymonyaHuto byget internal.
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3ameTKa

Kak y>e ObIno ckasaHo BblILLE TUMbI C YPOBHEM

[ocTyna public NO YMOMYaHMIO UMEIOT YNEHbI C YPOBHEM
AocTyna internal. ECAM Bbl XOTUTE YTOObLI YNEHbI TUNA UMENu
YyPOBEHb JOCTYyna publ1ic, TO Bbl AOMKHbI ABHO yKa3aTb €ro.
Takoe TpeboBaHMe rapaHTUpYeT, YTO BHELUHAS YacTb API - aTa Ta

YacTb, KOTOPYIO Bbl BbibMpaeTe camu 1 UCKINOYaEeT TOT Criyyan,
Korga Bbl MOXeTe Mo owmnbke 3abbiTb yka3aTb internal AN

BHYTPEHHEero koaa rno oLmnbke.

public class SomePublicClass { //
aBHEM public xjacc

public var somePublicProperty = 0 //
aBHEM public uyeH KJjlacca

var somelnternalProperty = 0 //
HedBHBIM internal uneH Kjlacca

private func somePrivateMethod () {} //

ABHEIM private ujyieH kJjlacca

}

class SomelInternalClass { //
HegaBHBEM internal xJjacc

var somelnternalProperty = 0 //
HedaBHEIM internal uineH kJjacca

private func somePrivateMethod () {} //

ABHEIM private ujieH kJjlacca

}

private class SomePrivateClass { //
ABHBIM private xkjacc

var somePrivateProperty = 0 //
HedBHBIM private ujileH KJacca

func somePrivateMethod () {} //

HEedBHEIM private ujileH KJjacca

}
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Koptexu Tunos

ypOBeHb OocTyna and KopTe>|<e|?1 TUNOB UMEET caMbii CTpOFVIVI
YpOBEHb AOCTYNa TuUna 13 BCEX UCMOJIb3YyEMbIX TUMOB B KOPTEXe.
Hanpmmep, €CIn Bbl CKOMMNOHYEeTe KOPTEeX U3 ABYX Pa3HbIX TUMOB,
OAWNH N3 KOTOPbIX 6y,£|,eT MMeTb YpOBeHb AO0CTYyNa KaK internal,
OPYrov Kak private, TO KOPTEX OyAeT UMETb YPOBEHb JOCTYNa
KaK private.

3ameTKa

KopTexu TMNoB He MMET OTAENbHOro onpeaeneHuns B OTINYMn
OT KIacCcoB, CTPYKTYP, NepevncneHmnmn nnm yHkL M. YpoBeHb
[OCTyna KopTEeXel TUMOB BblYMCIAETCS aBTOMaTUYeCcku, Korga
NCMONb3yeTcs KOPTEX, U HE MOXET ObIThb YKa3aH siBHO.

Tunbl dyHKUMA

YpoBeHb JocTyna Angd TMNoB (OYHKL UKW BbIMUCASETCS Kak caMblii
CTPOruiA ypoBeHb AOCTYyNa U3 TUNOB NapamMeTpPOoB PYHKL U U TUMa
BO3BpaLLAaeMOoro 3Ha4eHusi. Bbl 4OMKHbI yKasblBaTb YPOBEHb
A0CTyna sIBHO KakK YacTb onpeaeneHns yHKLUK, ecnm
BblUMCINIAEMbIV YPOBEHb AOCTYNa OYHKL MU HE COOTBETCTBYET
KOHTEKCTHOMY MO YMOJTYaHUIO.

Mpumep Huxe onpeaensieT rnobanbHy
PyHKU MO someFunct ion, 6€3 AIBHOrO ykas3aHUsl ypOBHS 4OCTyna

camol hyHKL UK. Bbl MOXeT BbITb OXxuaaeTe, YTo 3Ta PyHKLUUS
OyaeT UMeTb ypoBEHb AOCTYNa MO YMOSIYaHWMO internal, HO
TOINbKO He B HalleM criyyqae. Ha camom gene dyHKLMs, koTopas
onucaHa Huxe BoobLe He OyaeT KOMNUITMPOBATLCA:

func someFunction() -> (SomelInternalClass,
SomePrivateClass) {
// peanuzauusa OYHKLUN..

532



Bosspallaembinn TUMN OYHKLMEN ABNAETCHA KOPTEXKEM, KOTOPbIN
COCTaBIeH 13 ABYX MOMb30BaTeNbCKNX KNaccoB, KOTOpble Obinu
onpegeneHsl paHee B 3ToM pasgerne. OAuH 13 3TuX KNnaccoB Obir
onpefeneHkak internal, OPYrOM - KaK private. Taknum
obpasom, obLmMi ypoBeHb JOCTYNa KopTexa OyaeT BblYMCNEH
Kak private (MUHMManNbHbIA YPOBEHb AOCTYMNa M3 BCEX

3MNeMeHTOB KopTexa).

M3-3a TOro, 4to ypoBeHb AocTyna yHKUUU private, TO Bbl
[OJKHbI YCTAHOBUTb O6LLUMIA YPOBEHb AOCTYNa Kak private BO
Bpemsi onpeaeneHns pyHKUUK:

private func someFunction () ->
(SomeInternalClass, SomePrivateClass) {
// peanmzaumusa QYHKLMMA..

OTO He NpaBWIbHO CTaBUTbL MapKep YPOBHS AoCTyna
beHKLl,I/II/I someFunctionKaK internal UMW private, U
ncnosnb3oBaTh ypOBEeHb OOCTYyMNa Nno ymosn4aHuio, N0OTOMY 4YTO

nonb30oBaTenu yHKL UM C YPOBHEM
AOCTyna public UMM internal HE CMOTYT MOMYYNTb

COOTBETCTBYIOLUMA JOCTYN Kprivate KNaccy, KOTOPbIA
MCNonb3yeTcs B KAYeCTBE YacTu BO3BPALLAEMOro 3Ha4YeHus
dyHKU UK.

Tunbl NnepeyncrneHnm

Kaxkgbli crniyyaid B nepeyncrieHMn aBToMaTnyeckn nonyyaeT TOT

e ypOBEeHb [0CTYyNa, YTo U caMo nepeyncreHne. Bbl He MoxeTe
yKasaTb ApYron ypoBeHb AOCTYNa AN KaKoro-To onpeaeneHHoro
cnyyas (case) NnepevncneHms.

B npumepe Huxe nepevncrieHne CompassPoint UMEET SIBHbIN
YypOBeHb JocTyna public. Criyyan
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nepeyncrnieHnd North, South, East W West TakKXe nonyvyarT
TaKoW e ypoBeHb A0CTYyNa, TO €CTb public:

public enum CompassPoint {
case North
case South
case East
case West

Cblpble 3Ha4YeHnA U cBsi3aHHble 3Ha4YeHusA

Tunbl, ncnonb3ayemblie Ans M6bIX ChipbIX 3HAYEHUIA UM
CBA3aHHbIX 3HAYEHWIA B NepeyncneHnn, JOMmKHbI UMeTb Kak
MUWHMMYM TaKOW e BbICOKWUIA YPOBEHb AOCTYMa Kak U1
nepeyvncneHune. Bol MHe MOXeTe MCnonb3oBaTb TUMN private ANA

TUMNa CbIPOro 3HAYEHNS NEPEUNCIIEHMS, KOTOPOE UMEET internal
ypoBeHb JocTyna.

BnoxeHHble TUNbI

BrioXkeHHble Tunbl onpeaeneHHblie BHYyTpU TUna Cc YypoBHEM
AocTtyna private, aBTOMaTUYECKM MOJIy4HaloT yPpOBEHb

AJocTynaprivate. BrioxeHHble Tunbl BHYTPU public TUMNOB

WINN internal TUNOB, aBTOMATU4YECKN NONYy4alOT YPOBEHb
AJocTynakak internal. Ecnu Bbl XxoTUTE, YTOObI BITOXXEHHbIN TUM
BHYTPU public TUNa MMen ypoBeHb AOCTYyNa KaK public, TO BaM
HY>XHO ABHO YKa3aTb 3TOT TUMN CaMOCTOATENbHO.
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YpoBeHb AOCTYNa Kaacca u
noaKnacca

Bbl MoXeTe cosgaTh nogknacc noboro krnacca, KoTopbIn MOXeT
ObITb IOCTYMEH B TEKyLLeM KoHTekcTe. Moaknacc He MoXeT
“MeTb Boriee BbICOKOIO YPOBHS [OCTYnNa, Yem ero cynepknacc.
Hanpumep, Bbl He MOXeTe HanucaTb NoAKNaccy public, €CMu ero
cynepknacc UMeeT internal AOCTYM.

B nononHeHwue Bbl MOXeTe nepeonpeaennTb Nobo YneH knacca
(meToa, CBOMCTBO, MHMLMANM3aTop Unmn cabckpunT), KOTOPLIN
OyaeT BUAEH B onpeaeneHHoOM KOHTEKCTe JocTyna.

MepeonpenerneHve MOXeT caenaTh YieH yHacnenoBaHHOIo
knacca 6onee OOCTYMHbLIM, YeM ero Bepcus cynepkracca. B
npuMepe HmxKe Knacc A MeeT A0CTYN public U UMeeT

MeTo[ someMethod C YPOBHEM AOCTYNa private.

Knacc B siBnsieTca NOAKNaccoM Knacca A, KoTopbin umeeT
ypes3aHHbIN YpOBEeHb A0CTYyNa A0 internal. TEM HEe MeHee,
Kracc B npefocTaBnseT nepeonpeaenexHme

MeTofa someMethod C YPOBHEM AOCTYNa internal, KOTOPbINA
BbiLLIE, YeM MepBOHaYvanbHoe onpeaerneHne MetToada someMethod:

public class A {
private func someMethod () {}

}

internal class B: A {
override internal func someMethod() {}

OTO Tak>xe cnpaBeanvBO M Ansi YNEHOB Nnojkrnacca, KoTopble
BbI3bIBAIOT YNIEH CynepkKrnacca, KoTopbii UMeeT 6onee HU3KUIA
YPOBEHb JOCTYNA, YEM OHU, O TEX NOP NOKa BbI3OB YfieHa
cynepknacca nonagaeT No4 AoNyCTMMBbIA yPOBEHb A0OCTYyNa
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KOHTEKCTa (TO eCTb, BHYTPM OOHOIO UCX0AHOro dhanna
CYNEepPKIacc MOXET BbI3BaTb YSIEH C YPOBHEM
AOCTyna private UK B Npegenax ogHoro Moayns cynepkrace

MOXET BbI3BaTb YIIEH C YPOBHEM AOCTYyNa internal):

public class A {
private func someMethod() {}

internal class B: A {
override internal func someMethod () {
super.someMethod ()

W3-3a Toro, 4to cynepknacc A n nogknacc B onpegeneHbl B

OAHOM UCXOOHOM (havine, To ByaeT KOpPEKTHO Ansa peanv3auun B
3anuncaTb BbI30B MeTOoAa someMethod KaK super. someMethod ().

KOHCTaHTbl, IEpEMEHHBIE,
CBOMCTBA M CA0CKpUNT

KoHCTaHTHI, nepemMeHHble, CBOWCTBa He MOoryT ObITb Gonee
OTKPbITbIMU, YEM UX TUM. OTOo He npaBuiibHO NNCaTb
CBOWCTBO public ANdA private Tvna. AHaANOrM4yHo geno obctout

N ¢ cabekpunToM: cabCKpMNT HE MOXET ObITb 6onee OTKPLITLIM,
YeM TUN MHAEKCA NN BO3BPALLAEMbIA TUM.
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Ecnun koHcTaHTa, nepeMeHHast, CBOMCTBO Unn cabekpunT
MCnonb3yrT TUM private, TO OHU OOJMKHbI ObITb OTMEYEeHbI

KIMOYEeBbLIM CIOBOM private:

private var privatelInstance =
SomePrivateClass ()

leTTepbl U ceTTepbl

reTTepr N ceTTepbl ANAd KOHCTaHT, NepeMEeHHbIX U Ca6CKpI/II'ITOB
ABTOMATUYECKM NoNy4varoT TOT XKe YpOBeHb A0CTYyNna Kak n
KOHCTaHTa, nepeMeHHad, CBOWCTBO U1 ca60|<p|/|r|T, KOTOpOMY
OHU NpUHaanexar.

Bbl MOXeTe 3agath ceTTep 6onee HU3KOro YpoBHS JOCTYMNa YemM
€ro COOTBETCTBYIOLUMIA reTTep, AN orpaHn4eHnsa obnactum read-
write aTo NepeMeHHOoI, CBOMCTBa Ui cabckpunTa. Bbl
npuceanBaeTe 6oree HU3KMI YPOBEHb AOCTYNa
HanmuncaBprivate (set) UMW internal (set) OO
BCTYMNUTEJIbHOIO var UMW subscript.

3ameTKa

OT0 NpaBusIo NPUMEHSIETCS Kak K XPaHUMbIM CBOMCTBaM TakK U K
BblYMCrieMbIM cBorcTBaM. [laxke ecnv Bbl HE NULLNTE SIBHOIO
reTtepa u cetTTepa ansd xpaHMMoro ceonctea, Swift Bce elue
CUHTE3MPYET A1l BaC HESIBHLIV FETTEP U CeTTep, YTOObLI Bbl MOITM
NoNy4YnTb JOCTYN K XpaHMMbIM CBOMCTBaM. icnonb3ynte
private (set) Minternal (set) ANA NUSAMEHEHUS YPOBHH
A0CTyna 3TOro CUHTE3MPOBAHHOIO CETTEPA B TOYHO TAKOW e
dopMe Kak 1 B Crlydae siBHOro ceTTepa BblMUCASIEMOro CBOMCTBA.
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MpuMep HWxe onpefensieT CTPYKTYpPY Trackerdstring, KOTOpas
OTCNEXMBaET YNCIO U3MEHEHWNI CTPOKOBOIO CBOMCTBA:

struct TrackedString {
private (set) var numberOfEdits = 0
var value: String = "" {
didSet {
numberOfEdits++

CTpykTypa TrackedSt ring onpegensieT xpaHnmMoe

CBOWCTBO value C HayanbHbIM 3HayeHneM " (mycTasi cTpoka).
CTpyKTypa Takxe onpegenseT xpaHumoe

CBOWCTBO numberOfEdits, KOTOPOE UCMONb3yeTCA Ans
OTCMEXUBAHNS KONNYECTBA U3MEHEHUI 3HAYEHNS value. JTa
MoaudmKaL s oTcnexvsaHns peann3oBaHa B

HabngaTene didSet CBONCTBA value, KOTOPOE

yBENUUUBAET numberOfEdits KaXObIA pas, kak value Nonyyaet
HOBOE 3Ha4veHue.

CTpykTypa TrackedString M CBOWCTBO value HE YKasblBalOT
SIBHOIO YPOBHS AOCTYyNa, Takum obpa3omM oHu o6a nony4awT
0edOonTHbIN YpoBEeHb AOCTYNa internal. OgHAKo ypoBeHb
fgoctyna numberOfEdits 0003Ha4eH Kak private (set),4TO
0O3Ha4aeT, YTO 3TO CBOMCTBO MOXET yCTaHaBNMBaTb 3Ha4YeHne
TOMNbKO B Mpefenax aToro UCXo4Horo gparnna, To ecTb B npegenax
CTPYKTYpPbl TrackedString. [€TTep CBONCTBA BCe eLle umeeT
AeboNTHbLIN ypoBEHb AOCTYNa internal, HO €r0 CETTEP TEMEPL
yXe private KUCXOOAHOMY dhanny, roe

onpegeneH TrackedString. ATO

No3BONSET TrackedString UBMEHNATb

CBOWCTBO numberOfEdits CKPbITHO, HO TEM HE MEHEe N03BoNseT
cBOMCTBY BObITb read-only (TOMbKO ANA YTEHWs), Korga oHo
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Mcrnonb3yeTcs B APYrMX UCXOOHbIX dparnax B npeaenax Toro xe
mMozayns.

Ecnn Bbl co3gaeTe 9K3eMNnsaAp TrackedString U UBMEHAETE €ro

CTpOKOBO€E 3Ha4YeHne HeECKOJ1bKO pag, TO Bbl MOXeTe yBUOETb, YTO
CBOWCTBO numberOfEdits MUBMEHsIeTCs, YTOObl COOTBETCTBOBATb

KONMYECTBY (haKTUYECKMX MBMEHEHWIA 3HAUYEHWS:

var stringToEdit = TrackedString ()
stringToEdit.value = "This string will be tracked.”
stringToEdit.value += "This edit will increment
numberOfEdits."”

stringToEdit.value += " So will this one."”

printin ("KonmyecTBo M3MEHEHUI paBHO
\(stringToEdit.numberOfEdits)")

// BeiBoMT "KoOnmuecTBo m3MeHeHnd paBHO 3"

XOTS Bbl U MOXeTe 00pallaTbCs B TEKYLLEMY 3HAYEHUIO
CBOWCTBA numberOfEdits BNpegenax ogHoro ucxogHoro canna,
HO Bbl HE MOXETEe U3MEHSITb ero U3 Apyrnx NCXodHbix ¢aios.
370 orpaHu4eHmne 3almaeT getanu peanvsagmm
PYHKLUMOHANbHOCTU TrackedString, B TO e BPeEMS
obecneunBas yaoOHbIN JOCTYN K aCNEKTY aTON
(PYHKLMOHANbHOCTH.

O6paTuTe BHUMaHMe, YTO Bbl MOXETE MPUCBOUTb SABHbIN YPOBEHb
AOCTyna v K reTTepy, U K ceTTepy, ecrm 3To HE06X0AUMO.
Mpumep HUXKe NoKasbiBaeT BEPCUID CTPYKTYPbl TrackedString,
rae oHa onpederneHa c ABHbIM yKasaHUeM OTKPbITOrO YPOBHS
gocTyna. Takum o6pasoMm, aNeMeHTbl CTPYKTYpbI (BKINoYas
CBOMCTBO numbersOfEdits) NONy4YalT ypOBEHb

JocTyna internal NO YMOJIHAHUIO. Bbl moxeTe coenaTb YPOBEHb
[JocTynaretrtepa napamMmeTpa numberOfEdits OTKPbITbIM, a

ceTTepa 3TOro )Xe CBOMCTBA caenaTb YacTHbIM, Takum o6pasom
Bbl KOM6VIHVIpyeTe MWpublic,Nprivate(set) MO,ElVICbVIKaTOpr

YpOBHEW focTyna:
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public struct TrackedString {

public private(set) var numberOfEdits = 0

public var value: String = "" {
didSet {
numberOfEdits++

}
public init () {}

}

NMHUnaan3aTopol

Monb3oBaTenbCKNUM MHULMANU3aTopamM MOXET ObITb NPUCBOEH
YPOBEHb AOCTYNAa HUXE UMM PaBHbI YPOBHIO 4OCTYMNa caMmoro
TMNA, KOTOPLIA OHW MHULMaNU3npyoT. EQUHCTBEHHOE
UCKIOYEHME COCTaBNAT Tpebyemble MHULLKANM3aTopbI.
TpebyeMblii MHULMANM3aTOP MOXET UMETb TOT XKE YPOBEHb
[OCTYyNa Kak 1 Knacc, KoTopoMY OH NpUHAANEXUT.

UTo Xe KacaeTcsa napameTpoB (PyHKLMIA N METOAOB, TUMOB
napameTpoB MHULUManu3aTopa, To OHM He MOryT BbITb Bonee
YacTHbIMU, YeM COBCTBEHHbIN YPOBEHb AOCTYyNa
MHULManu3aTopa.

e onTHble MHMUMann3aTopbl

Kak 6b1no onvcaHo B rmase “JedonTHble nHuumnanmsaTopsl”,
Swift aBTomaTnyeckn npegoctasnaeT 0ehosimHbIl
UHUYUanu3amop, KOTOpbI HE UMEET HUKaKNX apryMeHTOB, AN
ntoBor CTPyKTYpbl UM 6a30BOro Kracca, KOTOpbIN
NpefocTaBnseT 3HaYeHNs MO YMONYaHUIO A5t BCEX CBOUX
CBOWCTB 1 KOTOPbLIA HE UMEET HU OOHOrO COOCTBEHHOTO
WHMLManusaTopa.
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HedonTHbI nHULanmMsaTop UMeeT TOT e YPOBEHb JOCTYNa,
YTO U TWM, KOTOPbIA OH MHULMANU3NPYET, ECNM TOSNbKO TUM He
nMmeeT gocTyna public. [na Tuna, y KOTOPOro ypoBeHb AOCTyna

YCTaHOBIMEH public, 4edONTHbIN MHULnanu3aTop umeeT
YpPOBEHb JOCTYNa internal. ECNn Bbl XOTUTE, YTOOBI OTKPLITbIN
(public) TUN BbIN UHULMANN3NPYEMBIM MPY MOMOLLM
MHULUManM3aTopa, KOTOPbIA HE UMEET apryMeHTOB, Koraa
ncnonb3yeTcs B APYrom Moayrne, TO Bbl JOJMKHbI IBHO YKasaTb
TaKkow MHMLManM3aTop Kak YacTb onpegeneHus Tuna.

Oed onTHble NOYSieHHble MHUUMaANU3aTopbl AN
TUMOB CTPYKTYP

NedonTHble NoYneHHbIe MHULNanNN3aTopbl Ans TUMOB CTPYKTYP
CYMTAIOTCHA YaCTHBIMU (private), €CNU €CTb CBOMCTBA, KOTOPbIE
MMEIT YPOBEHb A0oCTyna Kak private. B NpoTMBHOM crnyyae,
MHULMann3aTop MMeeT YpoBeHb JOCTyNa internal.

Kak n ¢ peonTHbIM MHMLNANM3aTopOM BbILLE, ECINU Bbl XOTUTE
OTKPbITbIA TUMN CTPYKTYPbI, KOTOPbIN MOXET ObITb
WHULIMAnNn3npoBaH Npy NOMOLLY MOYIIEHHOMO NHML ManMsaTopa,
Korga Ucnornb3yeTcs B APYroMm MoAyre, TO Bbl AOMKHbI
NpeAoCTaBUTb OTKPLIThIA MOYNEHHbIV MHULMANn3aTop
CaMOCTOSATENBHO, Kak YacTb onpeaeneHns Tuna.

[MpoTOKO/NbI 1 YPOBEHDb
A0CTyna

Ecnu Bbl XOTUTE NPUCBOUTb SIBHLIN YPOBEHb AOCTYNa NPOTOKOIY,
TO Bbl JOJIKHbI YKa3aTb €ro BO BPEMS OnpeaeneHns NpoTokorna.
370 No3BONSIET BAM CO3A4aBaTh NMPOTOKOSbI, KOTOPbIE MOTYT ObITb
MPUHATBI TOSNIbKO BHYTPUW OMNpeaeneHHoro ypoBHsi 4OCTyna
KOHTEKCTa.
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YpoBeHb JoCTyna Kaxgoro TpeboBaHus B npowecce
onpegeneHuns NPoToKoria yCTaHaBNMMBaETCs Ha TOT Xe YPOBEHb,
YTO 1 caM NPOTOKOI. Bbl HE MOXETE YCTaHOBUTbL YPOBEHb
pocTtyna TpeboBaHuMI NpoTOKOa APYrMM, YeM NOAAepKMBaET
cam NpoTOKOM. ATO rapaHTUPYeET, YTO BCe TpeboBaHNA NpOTOKONa
OyayT Bugmmbl itobomy TMny, KOTOPbIA MPUHMMAaET NPOTOKOS.

3ameTKa

Ecnn Bl onpegensieTe oTKPbIThIA NPOTOKO, TO TpeboBaHus
NpoToKoMa TPebYT OTKPLITOrO YPOBHSA AOCTYNa Ans TeX
TpeboBaHWMIN, KOTOPbIE OHU peanuaylT. OTO NOBeAEHNE
oTNnMyaeTcsa OT NOBeAEeHUIN APYrMX TUNOB, rae onpeaeneHme
OTKPLITOro TUNa npeanonaraeT Hanuuue ypoBHs internal y
3M1EMEHTOB 3TOro TMna.

HacnepoBaHune npoTtokona

Ecnun Bbl onpegendeTe HOBbIN MNPOTOKOI1, KOTOprI7I Hacnenyet n3
Apyroro cyuwecrtByruwlero npoTtokona, To HOBbIN NMPOTOKOJT MOXEeT
MMeTb He Bonee BbICOKUIA YpOBEHb AOCTYyNa, 4YeM NMpoTOKOIl, OT
KOTOpPOro OH Hacneayert. Bbl HE MOXeTe nucaTtb OTKprTbIVI
NPOTOKOI1, KOTOprVI HacnenyeTt n3 BHyTpeHHero npoTokona, K

npumepy.
CooTBeTCcTBUE MPOTOKONY

Twvn MoXeT COOTBETCTBOBaTb NPOTOKOMY C 6onee HN3KUM
ypOBHEM JocCTyna, 4em cam Tun. Hanprmep, Bbl MOXeTe
onpeaenvTb OTKPbIThIV TUM, KOTOPbIA MOXET OblTb NCMONb30BaH B
APYTMX MOAYNSAX, HO Yb€ COOTBETCTBME BHYTPEHHEMY NPOTOKONY
MOXeT ObITb UCMONb30BaHO TOMLKO BHYTPU MOAYNS, FAe
onpepaerneH cam BHyTPEHHWUIA NPOTOKON.

KOHTEKCT B KOTOPOM TUM COOTBETCTBYET KOHKPETHOMY MPOTOKONY
ABASETCA MMHMMYMOM M3 OCTYNOB NpoToKona 1 Tuna. Ecnv tun
SABMAETCHA OTKPbITbIM (public), HO NPOTOKON, KOTOPOMY OH
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COOTBETCTBYET ABMAETCA BHYTPEHHUM (internal), TO

COOTBETCTBUE TUMA 3TOMY NPOTOKONY OyAeT TOXe BHYTPEHHErO
Thna (internal).

Korga Bbl nMwMTE UNKU paclumpsieTe TN Anst Toro, YTobbl OH
COOTBETCTBOBAN NPOTOKONY, Bbl AOMKHbI BbITb YBEPEHbI, YTO
peanusalunsa 3Toro Tuna Kkaxaomy TpeboBaHuio NpoTokKona, no
KpanHen mepe MMeeT OAIMH U TOT Xe YPOBEHb A0CTYNa, YTo U1
COOTBETCTBUE TMMa 3TOMY NpOTOKoNy. Hanpumep, ecnu

TN public COOTBETCTBYET NPOTOKONY internal, TO peanusauus
Kaxkgoro TpeboBaHus NpoToKona A0mkHa BbITb KaK MUHUMYM
“internal”.

3amemka

B Swift kak 1 B Objective-C cooTBeTCTBME NPOTOKONY SABNSETCA
rnobanbHbIM. U Tna He MOXeT COOTBETCTBOBAaTbL NPOTOKOMY
ABYyMsi pasbiMu cnocobamu B npegernax ogHOW NporpaMmbl.

PacwumMpeHna u ypoBeHb
aocrtyna

Bbl MOXeTe paclumpuTb Krnacc, CTPYKTYpPY UK NepeyuncrneHme B
noboM KOHTEKCTE, B KOTOPOM KIacc, CTPyKTypa unm
nepevncrneHme JocTynHbl. Jllobon anemeHT Tnna, JOb6aBnNeHHbIV B
paclmMpeHmne, UMeeT TOT e AedONTHbIA YPOBEHb AOCTYNA, YTO U
TUMbl, 00bABNEHHbLIE B UCXOQHOM TUNe, Oyay4n pacLUMPEHHbLIMMU.
Hanpumep, ecnu Bbl paclumpsieTe TUn public, TO Ntobble HOBbIE
3MeMeHTbl 3TOro TUna, KoTopble Bbl Ao6aBunnu, byoyT MMeTb
YPOBEHb JOCTYNA PaBHbIA internal.

AHanorM4yHo Bbl MOXeTe OTMETUTL paclLUMPEHNE, ABHO yKa3aB
MoandmKaTop YPOBHSA AoCcTyna (Hanpumep,private extension),
ONst TOro 4YToObl yKka3aTb HOBbIVM Ae(ONTHbLIA YPOBEHb AOCTYNA,
KOTOpbIN OyayT MMEeTb 3NIEMEHTbI, ONpeAerieHHbIE B 3TOM
pacLMpeHnmn. ATOT HOBbIN YPOBEHb AOCTYNa MOXET ObITb
nepeonpeneneH Ansg oTaeNbHbIX 3NeMEHTOB pacLUMpPEeHnEM.
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Jo6aBneHue cooTBeTCTBUSA N poTOKONy

Bbl He MoXeTe NpeaoCcTaBnATb ABHbIA MOANMDUKATOP YPOBHS
AoCTyna Ans pacluMpeHusi, ecnv Bbl UCMONb3yeTe paclumpeHme
Anst no6aBneHns cooTBeTCTBUS NpoToKony. BmecTto atoro,
CO6CTBEHHbIN YPOBEHb AOCTYNa NPOTOKOMa UCMONb3yeTcs ANs
npenocTaeneHns 4edonTHOro YpoBHS AOCTYNa AN Kaxaow
peanusauumn TpeboBaHMs NPOTOKOMA BHYTPU paclUMpPEHMS.

YHUBepCAJIbHbIA KO/,
AJIMachl TUIOB

YpoBeHb JOCTYyNa ANnd yHMBepcanbHOro Tuna munm
YHUBEpCcanbHOM PYHKL MU BbIYMCNAETCHA KaKk MUHUMAarbHbI
YPOBEHb JOCTYMNa YHMBEPCANbHOMO TUNa unm camomn yHKL MK 1
YPOBEHb [OCTYNa OrpaHnYeHnin Modoro TMna orpaHNYeHnin ons
napamMmeTpoB Tuna.

Anuvacbl TMnoB

JlioBon annac Tvna, KOTOpbIN Bbl onNpeaenseTe,
paccmaTpuBaeTCs Kak OTAeNbHbIV TUN ANs Lenen n KOHTpons
goctyna. Anmac Tmna MoXeT UMeTb YPOBEHb JOCTYNa Takom xe
W HUXKE, YEM YPOBEHb A0CTyna Tuna, NCeBAOHNM KOTOPOro OH
cosgaeT. Hanpumep, anvac ¢ ypoBHEM AOCTYyNa private, MOXET
ObITb anuacom ang Tmna ¢ ypoBHEM

joctynaprivate, internal,public, HO €CNM Yy annaca ypoBeHb
AocTyna CTOUT public, TO OH HE MOXeT BbITb anMacom TMna, y
KOTOPOro ypoBeHb A0CTYMa CTOUT KaK internal UMW private.
3ameTKa

OTO0 NpaBWsIo TakK e NMPUMEHNMO AJ1S annacoB TuMna CBA3aHHbIX
TUMNOB, NCNOSb3YEMbIX A8 YOOBNETBOPEHNSA HECOOTBETCTBUM
NpPOTOKOIy.
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NMMpoAaBUHYTbIE onepaTopbl

B npononHeHwue k onepatopaM, KOTOpble Mbl paccMaTpuBanu B
rnaBe “basoBble onepaTtopbl’, Swift npegocTaBnseT Ham eLle
HEeCKOJbKO NPOABMHYTbIX ONEepaTOPOB, KOTOPbIE MNO3BOSIAIOT HAM
npoBoauTb Bornee CroXHble MaHUNyNALUK co 3HadeHUsiMn. OHK
BKIMOYaloT B cebsi NoOMTOBbLIE M ONepaTopbl paspsaHoro
CMELLEHMS, C KOTOPbIMW Bbl BO3MOXHO 3HaKOMbl 13 s3blkoB C nnm
Objective-C.

B otnuuuu ot apudpmeTndeckux onepatopos C, apudmeTtndeckme
onepartopkl B Swift He NepenonHAITCS N0 yMONYaHMIo.
MepenonHeHns OTCNEXMBAKOTCA U BbIBOASATCS Kak owmnbka. Ons
TOro, 4ToObI 3TOro N3bexaThb, Bbl MOXETE MCMOSbL30BaTh
onepaTop 13 BTOPOro Habopa apudmMeTNYeCKnX onepaTopoB
Swift (&+). Bce onepaTopbl NEPENONHEHNS HAYMHAKOTCSA C
amnepcaHga ().

Korga Bbl onpegenseTe Baln cOGCTBEHHbIE CTPYKTYPbI, Kacchl
U NepeYncneHnss, To MoxeT BbITb None3HbIM obecnevmBaTb
BalUM COOCTBEHHbIE peanu3al M cTaHaapTHbIX onepaTtopoB Swift,
A5 9TUX Norb30oBaTeNbCKUX TUMNOB. Swift No3BonseT co3gaBaTbh
aganTuBHble peann3aynmn aTuxonepaTtopoB, TaAK4YTO Bbl MOXETE
onpenennTb nXnoseaeHuna and Kaxaoro KOHKpeTHoro tmna,
KOTOpbIN Bbl CO30aEeTe.

Bbl He orpaHuMyeHbl B npegonpeaeneHHblx onepartopax. Swift
AaeT Bam cBobony onpenensaTh Baln cCOGCTBEHHbIE
npedukcHble, MHOUKCHbIE, MOCT(UKCHbBIE OnepaTopbl
onepaTopkl Np1UcBanBaHUs, KOTOPLIM Bbl MOXKETE 3a4aBaTh
COBCTBEHHLIN MPUOPUTET M aCCOLMATUBHOCTb 3HAYEHUIN. DTU
ornepaTopbl MOTyT ObITb MCNOSb30BaHbI U MPUHATbI BALLMM KOLOM,
Kak 1 nobon gpyron NnpegonpeneHHbIn onepaTop, Bbl TaK e
MOXeTe PacLUIMPUTb YKe CYLLECTBYIOLLME TUMbI, A11S TOro, YTOObI
OHW MO NoAAEpPKMBaTb BalUM NOMb30BaTENbCKME ONepaTopsbl.
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NMobutoBbie onmepaTtopbl

MobuToBbLIE ONEepaTopbl NO3BOMAT BAM MaHWNyNMpoBaThb
oTAenbHbIMY BuTaMm HeobpaboTaHHbIX JAHHBIX BHYTPU
CTPYKTYpPbl AaHHbIX. OHM YaCTO MCNONb3YIOTCH B HU3KOYPOBHEBOM
nporpaMmMnpoBaHUK, HaNnpMMep NporpaMmMmupoBaHmne rpacmkm
Unn cosgaHve gpaneepa ansa ycrponcTea. [lobutosble
onepartophbl Tak e MoryT ObITb NONe3HbIl, Koraa Bel paboTaeTe ¢
HeobpaboTaHHbIMM AaHHBIMU N3 BHELLHWX PECYPCOB, HaNp1Mep,
lwuncppoBaHue unu geluncpoBaHme AaHHbIX Ans CBA3W Yepes
COGCTBEHHbIV MPOTOKON.

Swift nogaepxmBaeT Bce NoOGUTOBLIE ONEPATOPLI, KOTOPLIE ObINN
OCHOBaHbl B C 1 KOTOPbIX Mbl MOrOBOPUM Janee.

Mo6utoBbIn onepatop NOT

Mo6uTosbin onepatop NOT (~) MHBeEpTMpPYeT Bce BUTOBbLIE YMCna:

Input 1

Result

_ -
B
S - B
S =~ B
S = B
S - B

Mo6uTosbin onepatop NOT aBnsieTcst npedUKCHbIM OnepaTopoMm
N cTaBuTCS NpAMO nepef 3HavyeHuem (6e3 npobena), Hag
KOTOpbIM OH Onepupyer.

546



let initialBits: UInt8 = 0b00001111
let invertedBits = ~initialBits // paBen
11110000

Llenble uicna TMna uInt 8 UMET BOCEMb OUT U MOTYT XPaHUTb
3Ha4eHus oT 0 Ao 255. B aToM npumepe nHMymMannusnpyem Yicro
TMNa UInt8, KOTOpoe UMeeT GHapHoe 3Ha4YeHne 00001111,
KOTOpOEe UMEET nepBble YeTbipe OuTa paBHble 0, a BTopas
YyeTBepka OGUTOB paBHa 1. 3TO 3KBMBANEHT YMcna 15.

[anee ncnonb3yem nobMTOBLIN OnepaTop NOT Afs CO34aHus
HOBOW KOHCTaHThl invertedBits, KOTOpas paBHa initialBits,
HO TOMbKO C NepeBepPHYTbIMU BuTamu. To ecTb Tenepb Bce
€[VHM1L bl CTanu HyNAMM1, a Hynu eaMHuL.amMn. 3HavyeHune

yucna invertedBits paBHO 11110000, YTO ABNSAETCA

OKBMBaANEHTOM240.

NMobutoBbin onepatop AND

Mo6uTtoBbii onepatop AND (&) KOMOBMHUMPYET aBa OuTa OByX

yncen. OH Bo3BpaLlaeT HOBOE YMCIO, Ybe 3HavYeHne buTos
paBHO 1, ecnun Tonbko oba 6uta n3 Bxoaswmx yicen obinm

paBHbI 1:
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Input 1 1 1 0 @

BN
SHhL

Input 2 @ 0

B npumepe Huxe,

3HAYEHUNA firstSixBits W lastSixBits MMEIOT YeTbipe Buta no
cepeguHe paBHbiMu 1 . MobuTtobin onepatop AND komBuHupyeT
MX Ans co3gaHud Yicna 001111100, KOTOPOE paBHO
6©e33HaKoBOMY LLEeMOMY YNCTY 60:

let firstSixBits: UInt8 = 0b11111100
let lastSixBits: UInt8 = 0b00111111
let middleFourBits = firstSixBits &
lastSixBits // pasen 00111100
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Mob6uTtoBbIM onepatop OR

Mo6uTosbin onepatop OR (| ) cpaBHMBaET OUTbI ABYX YMCEN.
OnepaTop BOo3BpaLLaeT HOBOE YMCIO, Ybh OUTHI
yCTaHaBMNMBAKTCA Ha 1, €Cnv oauH 1 napbl OUTOB 3TUX ABYX
yncen nmeet OUT paBHbIN 1:

w1 1.0 1.1 0 010
oo
11111110 reu
bttt

mut2 @1 ©0/1 1 1 1 0

B npumepe HMxe 3Ha4YeHnst someBits MmoreBits UMEIOT pasHblie
6uTbl co 3HadYeHnaAMM 1 . Mobutosbi onepatop OR kKOMOUHMpPYET
NX 4na co3pgaHma YmMena 11111110, 4To paBHO 6€33HakoBOMY

L ernioMy YnCny254:

let someBits: UInt8 = 0b10110010

let moreBits: UInt8 = 0b01011110

let combinedbits = someBits | moreBits //
paBen 11111110
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NMo6uTtoBbin onepatop XOR

Mo6buTosbin onepatop XOR mnnu “onepatop uckntovatowiero OR”
(*), KoTOpbIN cpaBHMBaeT 6UTkI AByx Yncen. Onepatop
BO3BpaLLaeT YnNCIo, KOTOPOEe NMeeT BTkl paBHble 1, korga ouThl
BXOOHbIX YMCeN pasHble, M BO3BpallaeT 0, Koraa outhbl
OANHAaKOBbIE:

Input 1 @ 0 0 1 @ 1 0 @

!

© 0 0 1 0 0 0 1 resutt

1

Input 2 @ @ @ @ 0 T @ 1

B npumepe Huxe, 3HaYeHNst firstBits U otherBits KaXKabIv
nMeeT oanH 61T B TOM MecTe, rae y apyroro 0. MNMobuTtoBbii
onepaTop XOR yctaHaBnueaeTt oba aTnx 6uta B KayecTse

BbIXOAHOTO 3HauyeHus. Bce ocTanbHble 6UTbI NOBTOPSIOTCS,
MoaTOMY OnepaTop BO3BpalLaeT 0:

let firstBits: UInt8 0b00010100

let otherBits: UInt8 = 0b00000101

let outputBits = firstBits ~ otherBits //
pasexn 00010001
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Onepatopbl NOGUTOBOro NeBOro MU NpaBoro
caBura

OnepaTop NobMTOBOro NeBOro capura (<<) u onepaTop
nobuToBoro npaeoro capura (>>) gBMratoT BCe BUTLI YMcna BreBo
Unu BNpaBo Ha onpeferieHHoe KONIMYeCTBO MECT, B 3aBUCMMOCTH
OT npaBwusl, KOTopble onpeaeneHbl HAXe.

MoBuToBbIE ONEpaTOPbI IEBOrO U NPaBoro casura UMerT
abhekT YMHOXKEHMA nnu aeneHns ynucna Ha 2 . Casuras 6utel
LLesioro yncra BneBo Ha O4Hy NO3WLUI0, Mbl MOSTy4YaeM
yOBOEHHOE NepBOHaYasribHOE YACIIO, B TO BPEMS KakK, ABUrasl ero
BNpaBo Ha OAHY NO3MLUI0, Mbl MOJTy4aeM NepBoHavasribHOE YNCIo
nogenéHHoe Ha 2.

NoBeaeHune caBura ana 6e33HakoBbIX LenbIX
yucen

MoBeaeHne NoGUTOBOTO caBUra MeeT creaytoLuye npasuna:

CyuwecTtaytolume GUTbI COBAralTCS Hanpaso UM Haneeo Ha
Tpebyemoe 4Yncno nosunuuin.

JTtobble OMTbI, KOTOPbIE BbILWW 3a rPaHNL bl Y1cna,
oTbpacbiBatoTCS.

Ha nycryrowme no3anynn CaBNHYTbIX OUTOB BCTaBNATCHA Hy”nn.

Takon noaxo, HasbliBaeTCs /102UYECKUM COBU20M.

UnniocTpauusa BHU3y oTobpaxkaeT pesynbTat
CMEeLleHNst 11111111 << 1 (4To 03HayaeT 11111111CABUHYTbIE

BMEBO HA 1),M 11111111 >> 1 (4TO
O3HayaeT 11111111 cABUHYTbIE HA 1 BpaBo). [onybble undpsbl -
COBWHYTbIE, Cepble - 0OTOPOLUEHHbIE, OPaHXEBbIE - BCTABMEHHbIE:
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1111111 1111

LSS S \\\\\\\

111 11 1 1 0 0 1 1 1 1 1 1

BoT kak BbirnaguT nobutoBbIv cABUT B BUAe Swift kopa:

let shiftBits: UInt8 = 4 // 00000100
OVMHAPHBM BUIO

// 00001000
// 00010000
// 10000000
// 00000000
// 00000001

shiftBits <<
shiftBits <<
shiftBits <<
shiftBits <<
shiftBits >>

oYy O N

Bbl MoXeTe ncnonb3oBaTb NOGUTOBLIV CABUT A4S LWMGPOBaHKSA U
AeLlndpoBaHnsa 3HaYEHWUI BHYTPU APYTUX TUMOB AAHHBbIX:

let pink: UInt32 = 0xCC6699

let redComponent = (pink & OxFF0000) >> 16
// redComponent pasen 0xCC, wmum 204
let greenComponent = (pink & O0xO0O0FF00) >> 8

// greenComponent pasen 0x66, mmmu 102
let blueComponent = pink & 0xO000O0FF
// blueComponent pasen 0x99, wmmm 153

OTOT NpMMep Ucnonb3yeT UInt32, KOTOPbIN HA3bIBAETCHA pink,
ONs XpaHeHns 3Ha4YyeHne po3oBoro ueeTta us canna CSS.
3Ha4veHune po3oBoro uBeTa #CC6699, YTO 3anNMCbiBaeTCA B BUAE
LecTHaauaTtepuyHoM npeacraeneHum Swift kak 0xCcc6699. AToT
LBET 3aTeM packnagbiBaeTCs Ha ero KpacHbIN(CC), 3eneHbl (66)
1 rony6omn (99) KOMNOHEHTbI NPU NOMOLLY NOBMTOBOrO onepartopa
AND (&) n nobutoBoro onepartopa npasoro casura (>>).
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KpacHbIi KOMMOHEHT NOSYYEH C MOMOLLbO MOBUTOBOIO
onepatopa AND mexay ymcnamm 0xCC6699 MOxEFF0000. Hynu

B OxFF0000 dpaKTU4eCKn ABNAKTCSA “Mackon” Ansa TpeTberoun
YeTBEepPTOro OMTa BOxCC6699, TEM CaMblM 3aCTaBIss
NUrHOPMPOBAaTb 6699, N OCTaBNAA 0xCC0000 B KAYecCTBe
pesynbTara.

Mocne 3Toro YMcno capuraeTcs Ha 16 NO3uL Ui BNpaeo (>> 16).
Kaxxgasa napa cMMBOIOB B LWECTHaALaTEPUYHOM Ynicne
ncnonb3yeTt 8 GUTOB, TAK YTO CABMI BNPABO Ha 16 MO3UL U
npeobpasyeTt Yu1Mcno 0xCC0000 B0x0000CC. ATO TO e camoe, YTo
N 0xCC, KOTOPOE UMEeET L ernoe 3HavyeHne paBHoe 204.

AHanOrM4Ho ¢ 3eneHbIM KOMMNOHEHTOM, KOTOPLIM NOfyYaeTcs
nyTeM Ucnonb3oBaHus NobuTosoro onepatopa AND mexay
ymcnamm 0xCC6699 M 0x00FF00, KOTOPbIM B CBOKD ovepeb AaeT
HaM BbIXOgHOE 3Ha4eHue 0x006600. ATO BbIXOQHOE 3HaYeHne
3aTeM cOBMraeTcs Ha BoCeEMb NO3UL U BNpaBo, aBas Ham
3HaYeHue 0x66, YTO MMEET L enoe 3Ha4YeHne paBHoe 102.

Hy a Tenepb nocneaHu CUHUA KOMIMOHEHT, KOTOPbIN MONnyyYaeTcs
npu ncnonb3oBaHnn nobutoeoro onepatopa AND mexay
yncnamm 0xCC6699 M 0x0000FF, YTO B CBOKO oYepelb AaeT HaMm

BbIXOAHOE 3Ha4eHue paBHoe 0x000099. Takum 06pa3om, Ham He
HY)XHO COBWraThb 3TO BMPaBO, TaK Kak 0x000099 yXe paBHO 0x99,
YTO UMEEeT Liefioe 3HaYeHne paBHoe 153.
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NMoBeaeHne nobuToBOro casuraansa
3HaKOBbIX LenbIx yucen

MNoBeaeHne NoOUTOBOro cABUra AN 3HAKOBbLIX LLeSTbIX Yncen
Oonee cnoxHoe, YeM Ans 6e33HaKkoBbIX, N3-3a TOro, Kak OHU
npencTtaeneHbl B GuHapHom Buge. (Mprumep HMXke OCHOBaH Ha
BOCbMW GUTOBOM 3HAKOBOM LL€TOM YMChe Ans NPOCTOThI
npumepa, ogHaKko 3TOT NPUHLUM NPUMEHUM K 3HAKOBbIM LLENbIM
yncnam nboro pasmepa).

3HaKoBble Lierble YMcna UCMosb3yT NepBbI OUT (M3BECTHLIN
KaK 3HaKOBbI OWUT) A4NA MHAUKAL MKW TOTO, ABMNSAETCS NN YUCNO
NOMOXWTENbHbIM UK OTpULLATENbHLIM. 3HaYeHNe 3HAaKOBOTO
6uTa paBHOe 0CBUAETENLCTBYET O NOMNOXUTENBHOM Ynche, 1 -

oTpuyaTesibHOM.

OctanbHble 6UTbI (M3BECTHbIE KaK BUTbI 3HAaYEHWS ) XpaHAT
hakTnyeckoe 3HaveHue. MonoxnTenNbHbIE YACa XPaHATCS B
TOYHOCTM TaK Xe Kak 1 6e33HakoBbIe Liefble Yicna, cumTas
OT 0. BOT Kak BbIrnggaT OMThbl BHYTPU Int8 AN Ymicna 4:

|~ Int8 > |
2][ejefejo]1]o]o] =1
Sbiigtn Vl:»ailtuse |

3HakoBbI OUT paBeH 0 (YMCNO NONOXUTENbHOE), OCTarnbHble
ceMb OMTOB 03HaYaKT YACIO 4, 3anNncaHHoe B OuHapHoM chopme.
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OpHako oTpuuaTenbHble Yncna xpaHaTces Hade. OHM XxpaHaTcs
MyTEeM BblYMTAHMSA UX aBCOMOTHOrO 3HAYEHMS U3 2 B CTEMEHU N,
rae N - KONMYecTBO OMTOB 3HAYEHMS.

BoT kak BbIrnAauT 6UThI BHYTPU Int8 ONng 4mcna -4:

| Int8 >
1 1111100 =-4
Slf)iif:]‘lin Vbail‘tuse

B aTOT pas, 3HakoBbI GUT paBeH 1 (41Cno oTpuLLaTenbHoe), a

ocTalbHble CeMb 3HaKOBbIX OTa UMeoT BUHapHoOe 3HayYeHne
yncna 124 (4To o3HadvaeT 128 - 4):

1111100 =1

Value
bits

LLindpoBaHme oTpuuaTenbHbIX YACEN M3BECTHO NMof,

Ha3BaHMeM dorosiHeHuUe 00 dgyx. TO MOXET NokasaTbCH
HeoObl4YHbIM COCOBOM Ans oTobpaXKeHUs oTpuLaTeNbHbIX Y1Cen,
HO B HEM €CTb HECKOIbKO NPENUMYLLECTB.

Mepsoe. Bbl MoxeTe o6aBnTb -1 K -4, NPOCTO BbINOJHAS

CTaHOapTHOE CroXeHne Bcex BOCbMM BUTOB (BKNOYas M BOCbMOM
6uT), n oTbpacwiBasa BCe, YTO HE NOMECTUTCS B BalLK BOCEMb OUT:
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A

Int8 > |

111 1 11 0 0 =-4
+ 111 11111 =-1
= 1 111 11 0 1 1 =-5

Sign Value

bit bits

Btopoe. MpeacraeneHne “gononHeHns o 2” Tak e no3sonseT
BaM cauraTb OMTbl OTpuULLATENbHBIX YACEN BNEBO U BNpaBo, Kak
B Crly4ae C NONOXUTENbHBIMU, U BCE TaKXXe YMHOXas UX npu
CABWre BNeBO UM yMeHbLUAsa UX B ABa pasa, npuv casure Ha 1
MecTO BnpaBo. [Ans Toro 4Tobbl 06ecnevnTb Takoe NoBeaeHne
npw ABMXEHUN 3HAKOBBIX YACEN BNPaBO, Mbl AOMKHbLI MPUMEHUTL
AOMONHUTENBHOE NPaBUo:

Korga Bbl couraeTe 3HakoBOE YNCHO Bnpaso, VICI'IOJ'Ib3yl7ITe TOXe

camMoe npasuio, 4Tto n and ©e33HaKoBbIX YNCen, HO 3anosHANTe
ocBoboamBLUMECs NeBble OUTbI 3HAKOBLIMU BUTamu, a He HYNAMN.

Dok i

OTn OeCTBUSI rapaHTUPYIOT BaM, YTO 3HAKOBbIE YMCMa UMEHT TOT
e 3Hak, Mocne TOro Kak OHW COABUHYTHI BNPaBo, U 3TU AeNCTBUSA
N3BECTHbI KaK apughmemuyeckul cosue.
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N3-3a Takoro cnoco6a xpaHeHUsi NONOXUTENbHBLIX U
oTpuuaTernbHbIX YACEN, CABUT BNPABO ABUraeT UX 3HaYeHue
6rvxe k Hymo. OcTaBnsia 3HAKOBbIA GUT TEM XXe cambiM B
TeyeHne NobUTOBOro caABUra, 03HaYaeT, YTo BaLle
oTpuuaTerNibHOE YUCIO, TaK Ke U OCTaeTcs OTpULaTenbHbIM, B TO
BPeMSsl KaK ero 3HauyeHue Tak e ABUXKETCS K HyI.

OnepaTopbl nepenosHeHuA

Ecnu Bbl nonbiTaeTecb BBECTU YACIIO B LIENOYMUCIIEHHYIO
KOHCTaHTY U NePEMEHHYI0, KOTOpasi He MOXET AepKaTb 3TO
uncno, To No ymondaHuto Swift BbigacT coobueHune 06 owmnbke, a
He OygeT co3gaBaTb HEAEUCTBUTENbHOE 3Ha4YeHne. OT0
noBefeHWe AaeT JONONMHUTENBbHYO 6e30NacHOCTb, Koraa Bhbl
paboTaeTe C uYncrnamm, KOTOpPbIE CIMLLKOM BESNUKN UK CIINLLKOM
Mansbl.

[nsa npumepa, LEeNnoYNCNEHHbIN TUM Int16 MOXET AepXaTb
o000 3HaKOBOE L|enoe YMCo OT -32768 Mo 32767. Ecnn Bbl
NnonbITAaeTeCb YCTAHOBUTb YMCIO (KOHCTAHTY NN NEPEMEHHYHO)
Thna Int16 3a rpaHuLamm NpuBeAEHHOro AnanasoHa, TO Bbl
nonyunte owmnobky:

var potentialOverflow = Intl6.max

// potentialOverflow paBHgeTcsa 32767, 4YTO
ABJISETCS CaMbeM OOJIBIIVM 3HAaUYEHMEM, KOTOpOe
MOXeT cozmepxaTbca B Intl6
potentialOverflow += 1

// 3TO BHIBOBET OUWUOKY

ObecneunBas 06paboTKy OLWNOKM, KOraa 3Ha4YeHne ABMNAETCS
CINALLKOM 60SbLUIMM U CAIMLLKOM MarieHbKMUM, Bbl NostyvaeTe
HaMHOro 60nbLUY MTMOKOCTb, AN KOOUPOBAHUS KpaeBbIX
yCroBun.
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OpHako, Koraa Bbl cneuunanbHO XOTUTE OCYLLECTBUTL YCITOBME
nepenosiHeHns, YToObl 00pe3aTb KONMMYECTBO JOCTYMHbLIX OUTOB,
TO Bbl MOXETE MOJy4YnTb MMEHHO Takoe NoBeAeHNe, BMECTO
oT4yeTa 00 owwmnbke nepenonHeHns. Swift npegocTaenseT NaTb
apudmMeTUYeckMx ornepaTopa nepenosiHeHUs, KOTopble NOMoratT
nepenTun K NOBeAEHWIO NepenoSIHEHNS NS LLeNTIOYNCIIEHHbIX
BblYMCIEHUI. Bce 3Ty onepaTopbl HAYMHAKTCH C CMMBONA
amnepcaHga (&):

OnepaTop nepenonHenus ¢ gobaBneHnem (&+)
OnepaTtop nepenosiHEHUS C BbIMUTAHUEM (&)
OnepaTop nepenonHeHnsi C yMHOXeEHneM (&*)
Onepatop nepenofniHeHus ¢ AeneHnem (s /)
OnepaTop nepenonHeHns C OCTaTKOM (&%)

ﬂepenonHeHMe 3Ha4YeHusA

Hwxe npuBegeH NpuMmep TOro, YTo CryymTCs, kKoraa 6e3sHakoBoe
3Ha4eHue No3BoNsAeT NepenonHnTbL cebs, ¢ MCNosb30BaHNEM
onepatopa (&+):

var willOverflow = UInt8.max

// willOverflow paBHgeTcs 255, uTO ABJgeTCHd
HaMOOJIBWNVM UYMCJIOM, KOTOpOe MOXeT mepxarb UInt
willOverflow = willOverflow &+ 1

// willOverflow Tenepb paBHO O

MepeMeHHas willoverflow MUHALMANM3MPOBaHa caMbIM
60oNbLUNM YMCIIOM, KOTOPOE MOXET AepxaTb UTnt8 (255 UnNn B
OvHapHoM BMAe 11111111). 3aTeM OHO yBenuumBaeTcs Ha 1 npu
nomoLum onepaTopa nepenonHeHns (s+). 3To BblITankueaeT
OMHapHoe npeacTaBneHne pasmepHOCTU UTnt 8, Bbl3blBasi TEM
CaMbIM NnepenosiHeHne rpaHuL, YTo oTobpaxxeHo Ha guarpamMmme

HWXe. 3Ha4yeHne, KOTopoe ocTaeTcs B NpeaenaxrpaHuL,
3Ha4yeHusa TMnNa UInts nocrne nepenonHeHus n gobasneHms

BbIrMAANT Kak 00000000, i noNpocCTy 0 B OE€CATUYHOMN ¢>opme:
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[ UInt8 > |

&+ 1

I
=
()
S
S
S
S
S
()
S

Onepatop HegononHeHUNA

Uncna Tak ke MoryT GbiTb CIIMLLKOM ManeHbKUMU, YTOoGbI
COOTBETCTBOBATbL OnpeaeneHHomy Tvny. Mpueeaem npumep.

Camoe maneHbKkoe 3Ha4YeHme, KOTOPoe MOXeT

aepxaTb UInt8 paBHO 0 (4TO OTOGpaxaeTcsa kak 000000008
BOCbMUBUTHON OMHapHom dopme). Ecnu Bbl

M3 00000000 BbIMTUTE 1, C UCMOMb30BaHMEM onepaTopa

HeJOMOJTHEHUS, YACIIO MEPENONTHNTCSA B 0OpaTHYH CTOPOHY
K11111111, MMM K255 B AECATUYHOM hopMe:

\

|~ Int8

@ 0 000000 =0
& 1

255

=l1]1]1|1|2]1]1]1
BoT kak aTo 6yaeT BbirnmageTb Ha Swift:
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var willUnderflow = UInt8.min

// willUnderflow paBusgercs 0, UTO ABJIgeTCH
HaVMEHBIIMM BHaUYeHMEM, KOTOPOe MOXeT IepXaTh
UInt8

willUnderflow = willUnderflow &- 1

// willUnderflow Temnepb paBen 255

AHanormM4Hoe HeJoMNOSHEHME CIyYaeTCs U C 3HAKOBbIMU LiENbIMU
yncnamu. Bce BbluMTaHWE AN 3HAKOBBIX LierblX Yncen
NpoBOAMTCS Kak MpsiMoe BMHapHOe BblYMTaHMe C y4eToM
3HaKoBOro 6uTa, B KA4YeCTBE 4YaCTM BblYMTAEMbIX YUCEN, UTO
onucaHo B “OnepaTopbl N0GUTOBOrO NEBOro 1 NPaBoro casura’”.
CamMbIiM ManeHbK1UM YMCIOM, KOTOPOE MOXET AepXaTb Int8,
ABNseTcsa —128, YTo 3anuckiBaeTcs B GBuHapHom oopme

Kak 10000000. Belumntasa 1 n3 atoro GuHapHoro uncna ¢
onepaTtopoM HeAONOMHEHUs, AaeT HaM 3HayeHne 01111111, 4TO
nepeknioYvaeT Hall 3HaKOBbIN BUT Ha NPOTUBOMONOXHbIN U faeT
HaM NONOXWTENbHOE 127, YTO ABMASETCA caMblM 60MbLLINM
UYNCIIOM, KOTOPOE MOXET AepXaTb Int8:

| Ints -
1000000 0 =-128

& 1

=0 1 1/1 11 11 =127
s its
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To e camoe 3anuwem B Swift koge:

var signedUnderflow = Int8.min

// signedUnderflow paBugeTcs -128, uTo
ABJISETCS CaMBIM MaJleHbBKMM UYMCJIOM, KOTOPOe MOXET
mepxaTb Int8

signedUnderflow = signedUnderflow &- 1

// signedUnderflow Tenepr paBHseTcs 127

KoHeuHbIV pe3ynbTaTt noBefeHu st nepenonHeHus n
HeJOMOJTHEHNS ONUCaH Bbile 1 OOUHAKOBOro paboTaeT Kak Ans
3HAKOBbIX, TaK 1 ANs 6e33HaKoBbIX Lenbix Yncen. MNepenonHeHne
BCerga nepeBopaymBaeT 3Ha4YeHne ¢ camoro 6obLIoro Ha camoe
MareHbKkoe, HeJoNofIHEHNe Bceraa nepesopavnBaeT camoe
ManeHbKoe YMCro Ha caMoe BonbLuoe.

HeneHne Ha Hynb

JdeneHve Ha HyNb (i / 0), UK BblYUCNEHNE OCTaTKa OT AeNneHns
HaHyMb (i % 0) BbI3blBaeT OLUMOKY:

let x 1
let y =x /0

OpJHako 3TV BepCcum onepaTopoB NepenosiHeHns (&/ U &%)
BO3BpALLAOT 3Ha4YeHe paBHOe HYMH0, eCn Bbl AENUTE Ha HYMb:

let x =1
let y = x &/ 0
// y pasen 0
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NMpuopuretr n
aCcCoOUMNATUBHOCTb

OnepaTop npuopumema faeT HEKOTOPbLIM onepaTtopam 6onee
BbICOKMI MPUOPUTET MO CPABHEHUIO C OCTarbHbIMU. B BbipaxkeHUn
cHavana NnpMMeHSII0TCA 3TN onepaTopsl, 3aTEM BCe OCTarbHbIE.

OnepaTtop accoyuamusHocmu onpenenseT To, Kak onepaTopsbl
OZIHOro NpuopuTeTa CrpynnmMpoBaHbl BMeCcTe

(vnun accoyuuposaHbl opyr ¢ Apyrom), TO eCTb NIMGO OHK
crpynnupoBaHbl cnesa, Nubo cnpasa. [lymanTte 06 3ToM Kak “OHu
CB$13aHbl C BbIpaXXEHMEM HaneBo” UM “OHK CBA3aHbI C
BblpaxeHWeM Hanpaso”.

OTO BaXKHO yUYNTbIBATb NPUOPUTET N aCCOLLMATUBHOCTL KaXKaoro
onepartopa, korga paboTtaeTe ¢ NOPSAKOM, B KOTOPOM AOSHKHO
cunTaTbCa BblpaxkeHue. Bot npocToi npumep. Noyemy gaHHoe
BblpaXXeHMUE NMEeEeT PaBEHCTBO 47

2 + 3 *4 %5
// »To paBHO 4

Ecnu Bbl NpounTaeTe 3TO Bbipa)KeHne CTPOro crieBa Hanpaso, TO
Bbl MOXETe OXuaaTh AeWCTBUA B TAKOM MOPAAKe:

2 NNKC 3 paBHAETCA 5
5 YMHOXUTb Ha 4 paBHO 20
OCTaTOK OT AgeneHunsa 20 Ha 5 paBeH 0

OpHako, Kak He KpyTu, NpaBuibHBIN OTBET paBeH 4, a
He 0. OnepaTtopkbl 6onee BbICOKOro NpUopuUTeTa BbIMONMHAKTCS
paHblle onepaTopoB 6onee HM3Koro npuoputeTa. B Swift, kak n B
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C, onepartop yMHOXeHus (*) n onepaTop ocTaTka (%) umeroT
©onee BbICOKMIA MPUOPUTET, YEM onepaTop crioxeHus (+). B
pes3ynbTaTte OHM 00a BbIMUCTIAIOTCA paHbLUe, YeM BblMMCIISIETCS
onepaTop CIOXeEHUS.

OpaHako onepaTtop YMHOXEHUS 1 onepaTop ocTaTka UMEoT O4MH
N TOT e NPUOPUTET NO OTHOLLEHWUIO ApYT K apyry. Ons
BbIICHEHWNS TOYHOIO NopsaKa BblHMCIIEHMS Bbl JOMKHbI
obpaTtutbes Kk nx accoymnatTnBHocT. OnepaTopbl YMHOXEHNUSA U
ocTaTka oba accoLMMpyrTCS C BbipaXKeHNMeM crnesa oT cebs.
MpenctaenanTe 3710, Kak OyaTo Bbl 406ABUNN CKOOKM BOKPYT STUX
YyacTew BblpaXeHUs, HaunHas creea:

2 + ((3 * 4) % 5)

(3 * 4)paBHO 12, 3HAa4UT MOXHO 3anncaThb:

2 + (12 % 5)

(12 % 5)paBHO 2, M 3HAYMT Mbl MOXEM 3anucathb:

2+ 2

Takum o6pa3oM Hall KOHEYHbIN pe3ynbTaT PaBeH 4.

3ameTKa

MpaBuna npuopuTeTa 1 accoumnaTMBHOCTU onepaTopoB Swift
npoLle n 6onee npeackasyemole 4em B C nnun Objective-C.
OpgHako aTo 03Ha4vaeT, YTO OHY BeayT cebs He Tak XKe Kak OHU
Benu cebs B aTux C-asbikax. byabTe BHUMATENbHbI C TEM, Kak
BeayT cebsa onepaTopbl B3aMMOLENCTBUSA NPU NEPEHOCE KOAa B
Swift.
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OnepaTopHble GYHKLUU

Knacchbl u CTpyKTypbl MOTYT NPeAoCTaBnsaTb CBOM COOCTBEHHbIE
peanusaLum CyLwecTBYOLWMX onepaTopos. [lencrene
nepeonpeneneHns onepaTopa n3BeCcTHO Kak neperpyska
CYLLEeCTBYOLLIEro oneparopa.

Mpymep Huxe oToBpaxaeT kKak MOXHO peann3oBaTb
apudMeTUYECKNN oNepaTop CroXeHus (+) ans
Norib30BaTesIbCKOM CTPYKTYpbl. ApudMeTUYecKnin onepatop
CNOXeHns aBnsieTcs OMHapHbIM ONepaTopoMm, MOTOMY YTO OH
onepupyeT ¢ ABYMS onepaHaamu, TO eCTb OH ABMseTCs
WMH(PUKCHBIM, NOTOMY KaK BCTaBNseTCca Mexay ABYMS
onepaHgamu.

MpumMep onpepenseT CTPYKTYPY Vector2D AN ABYXMEPHOrO
BEKTOpa MOJIOXEHUs (x, y), 38 KOTOPOW MAET onepaTopHas
dyHKU MR, KOTOpast AobaBnaeT apyr Apyry aK3emMnnsipbl
CTPYKTYpbl Vector2D:

struct Vector2D {

var x = 0.0, y = 0.0
}
func + (left: Vector2D, right: Vector2D) ->
Vector2D {

return Vector2D(x: left.x + right.x, y:
left.y + right.y)

OnepaTopHada yHKUNa onpegeneHa Kak rmobanbHas yHKLus ¢

nMeHeM PYHKL MK, KOTOPOE CoBMaaeT C MMEHEM onepaTopa,
KOTOpbIN neperpyxatoT (+). Tak kak apudmMeTUdecknin onepaTop

CNoXeHus aBnaeTca bMHapHbIM ornepaTopoM, TO 3TOT onepaTop
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NPUHUMaeT ABa napaMeTpa Tuna vector2D W BO3BpaLLaeT

eJNHCTBEeHHOe BbIXOoAHOE 3Ha4YeHne, KOTopoe ToXe MMeeT
TUN Vector2D.

B aton peanui3auunn BxoaHble napameTpbl UMEKT
MMeHa left U right, AN OT06pa)KeHVI$I 9K3eMMnnApoB Vector2D,

KOTopble ByayT Nno nesyto 1 Mo NpaBylo CTOPOHY OT onepartopa +.

DyHKU A BO3BpALL@EeT HOBbIV
3K3eMNNSApP Vector2D, x U y KOTOPOrO UHULMANM3MpPOBaHbI

CyMMOW CBOWCTB X U Yy 13 ABYX 3k3emnnapos Vector2D, koTopble
Obln gobasneHbl opyr apyry.

(DyHKLl,VIH onpegerneHa rno6ankbHa, B OTNMYMKN OT MeToAa
CTPYKTYpPbIl Vector2D, TAKYTO OH MOXET UCNOJIb30BaTbCA KaK

VIHC*)I/IKCHbII‘/‘I onepartop Mmexay CywecTByroLWwnMMn
aK3eMnnspamMmun vector2D:

let vector = Vector2D(x: 3.0, y: 1.0)

let anotherVector = Vector2D(x: 2.0, y: 4.0)
let combinedVector = vector + anotherVector
// combinedVector sBigeTcs 5K3EMIUISPOM
Vector2D, xoropw mMeeT 3HaveHms (5.0, 5.0)

OTOT NpUMep cknaabiBaeT ABa BeKTopa BMecTe (3.0,
1.0) U (2.0, 4.0) AN co3daHusA BekTopa (5.0, 5.0), KOTOPbIN
HapUCOBaH HUXe:
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(5.0, 5.0) (2.0, 4.0)

(3.0, 1.9)

MNMped uKcHbIe M NocT(UKCHbIE onepaTopbl

Mpymep, oTOOpaXeHHbIN BbILLE, AEMOHCTPUPYET
Nonb30BaTENbCKY0 peanv3au o OMHapPHOro MHAMKCHOTO
onepaTtopa. Knaccel u CTpyKTYpbl Tak ke MoryT obecneumBaTtb
peanusauunio CTaHAAPTHLIX YHapHbIX 0riepamopos. YHapHble
onepaTopkl paboTatoT ¢ ogHUM onepaHgom. OHu

ObIBalOT MPEGOUKCHBIMU, ECININ OHU NPEALIECTBYIOT X onepaHay
(Hanpumep, -a) UK MOCcM@UKCHbLIMU, €CITN OHU CNeayoT 3a
onepaHaoM (Hanpumep i++).

Bbl peanuayeTte npedmKCHbIA UM NOCTUKCHBIN YHAPHbIN
onepaTop Npu NOMOLLY MOANUKaATOPOB
prefix UNN postfix nepen Kno4yeBbiM CIIOBOM func, KOraa

o6bABnsieTe onepaTopHYH PyHKL K0!
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prefix func - (vector: Vector2D) -> Vector2D {
return Vector2D(x: -vector.x, y: -
vector.y)

}

Mpumep Bbile peanuayeT yHapHbI onepatop (-a) Ans
3K3EMMIAPOB Vector2D. YHaPHbIN ONEpHOro MUHYyca SiBNsieTcs

npedrKCHbIM onepaTopoM, Takum 06pa3oM aTa dyHKL A OIPKHA
ObITb MOAMULMPOBaHa NPU NOMOLLM pre fix MogndukaTopa.

[ns NpocCTbIX YACIOBbLIX 3HAaYEHUI onepaTop YHapHOro M1Hyca
KOHBEPTUPYET NOMOXUTENbHbIE YACHA B UX HEFATUBHbIN
3KBMBANEHT U HaobopoT. CooTBETCTBYOLASA peanuaaymnsa ons
93K3EMMNSAPOB Vector2D NPOBOAUT oNepaLum n Ha x, U

Ha y CBOMCTBaX:

let positive = Vector2D(x: 3.0, y: 4.0)

let negative = -positive

// negative - oskzemmnugp Vector2D coO 3HAUEHUSMU
(-3.0, -4.0)

let alsoPositive = -negative

// alsoPositive - skzewmmgp Vector2D co
sHauveHvamMu (3.0, 4.0)
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CocraBHble onepartopbl npucBanBaHusA

CocTtaBHble onepaTopbl NPUCBaMBaHNSa KOMOUHUPYIOT onepaTop
npuceavBaHus (=) ¢ Apyrum onepatopom. Hanpumep, oneparop
CNOXeHusa-npuceamBaHns (+=) KOMOUHMPYeET B cebe onepaTtop
pobasneHuns n onepaTop npuceansaHus. Bel 0603HavaeTe nesbiin
BXOLHOW mapameTp COCTaBHOro onepartopakak inout, NOTOMy
YTO MMEHHO 3Ta BENUYNHA 1 ByaeT n3amMeHeHa HanpsMyt U3HyTpu
camou onepaTopHOUn PyHKL UK.

Mpumep Huxe peanuayeT onepaTopHyo PyHKL M0 4o6aBNeHNs -
npucBamBaHus Ans 9K3eMMNNAPOB Vector2D:

func += (inout left: Vector2D, right:
Vector2D) {
left = left + right

Tak kak onepaTop crnoxeHus Obin onpeneneH paHee, TO BaM He
HY)XHO peanun3oBbIBaTb NPOLLECC CNOXeHUSA 30eck. BmecTo aToro
ornepaTop CrnoXeHUA-NpUCBanBaHNA NCNOMb3YET CYLLECTBYHOLLYHO
onepaTopHY PYHKLUIO CIIOXKEHUST U UCNONb3yeT ee ANng
YCTAHOBKW HOBOIO 3HA4YE€HMS NIEBOMY 3HAYEHUIO, KaK CyMMY
JNIEBOro M NPaBoOro 3Ha4YEeHNN:

var original = Vector2D(x: 1.0, y: 2.0)

let vectorToAdd = Vector2D(x: 3.0, y: 4.0)
original += vectorToAdd

// original Tenepb mMeer 3HaueHusa (4.0, 6.0)
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Bbl MOXeTe KOMOUHUPOBATL NpUCBanBaHMe

Cprefix UNN postfixMogndMKaTopamMmu, Kak 3To caenaHo B
3TOM peanuaaunmn npeduKCHOro onepaTopa UHKpemMeHTa (++a)
ONS 9K3EeMMNSPOB Vector2D:

prefix func ++ (inout vector: Vector2D) ->
Vector2D {
vector += Vector2D(x: 1.0, y: 1.0)
return vector

OnepaTopHas yHKL MS NPedUKCHOIO MHKPpEMeHTa UCToNb3yeT
onepaTop CINOXeHWs-NpUcBanBaHus, KOTOPbIN ObiN onpeaeneH
paHee. OH no6aBnseT vector2D C NapameTpamu X, y

PaBHbIMW 1. 0 K Vector2D, Ha KOTOPbIA OH BbI3BaH, MOCIe Yero
BO3BpaLllaeT pesynbTar:

var toIncrement = Vector2D(x: 3.0, y: 4.0)
let afterIncrement = ++tolIncrement
// tolIncrement mMmeer sHaueHusa (4.0, 5.0)

// afterIncrement Tax xe muMeeT 3HaueHuda (4.0,
5.0)

3ameTKa

He Takoi BO3MOXHOCTU NEPErpy3nTb onepaTop NpMcBaMBaHUs
(=). Tonbko cocTaBHble OnepaTopbl MOTYT ObITb MEPErpyKeHbI.
TepHapHbIi onepatop (a 2 b : c) TakXe He MOXeT ObITb
neperpy>eH.
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OﬂepaTOpr3KBMBaﬂeHTHOCTM

Monb3oBaTenbCKMe Kracchl U CTPYKTYPbl HE MONy4YatoT
AecbonNTHON peanu3aunm SKBUBANEHTHbLIX ONepaTopoB,
N3BECTHbIX KaK “paBeH 4yeMy-T0” onepatop (==) unu “He paBeH
Yyemy-T0” (! =). Swift He MOXeT yragaTb, YTO B KOHKPETHOM Clny4ae
MOXET 03Ha4aTb “paBeH” Ans Ballero cobCTBEHHOro
Nonb30BaTebCKOro TUNa, N0TOMy YTO 3HaveHne crioea “paBen”
3aBUCUT OT PO, KOTOPYIO UTPAET KOHKPETHbIV TUM B BaLLEM
koge.

Urobbl ncnonb3oBaTthb onepaTtopbl 3KBUBANIEHTHOCTU And
NpPOBEpPKUN 3KBUBANEeHTHOCTW BalLLero cobCcTBEHHOIO
NnoNib30BaTESNIbCKOro Tuna, npengoctasbTe peann3aynio ana 3Tux
onepaTtopoB TEM Xe CaMbiM crnocobom, 4To 1 ans I/IH(*)VIKCHI:IX
onepaTtopos:

func == (left: Vector2D, right: Vector2D) ->
Bool {

return (left.x == right.x) && (left.y ==
right.y)
}
func != (left: Vector2D, right: Vector2D) ->
Bool {

return !(left == right)

Mpumep BbiWe peanuayeT onepaTtop “paBeH Yemy-To” (==) Ans

NpPoOBEpPKN 3KBUBANIEHTHOCTHA 3Ha4YeHNn AaByXx
9K3eMMNnsApoB Vector2D. B kOHTeKcTe Vector2D UMEET CMbICH

cunTaTh, YTO “paBHO YEMY-TO” O3HA4YaET, 4To “0ba ak3emnnspa
UMEIOT OOHM U TE Xe 3HaYeHus x U v, TakuM obpasom 3To

ABMNSETCSA TOMN JTOTMKOMN, KOTOpPas UCMONb3yeTcs Npu peanusaumm

onepaTtopa. MNpumep Tak xxe peannsyeTt onepaTop “He paBeH
Yemy-TO” (! =), KOTOPbIA MPOCTO BO3BpaLLaeT 06paTHbIN

pesynbTaTt onepaTopa “paBeH YeMy-To”.
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Tenepb Bbl MOXETE MCMOJb30BaTb 3TU ONepaTopbl AN NPOBEPKU
TOrO, 3KBUBASIEHTHbI NN 3K3eMMNNSPbl Vector2D APYr APYrY Unu
HeT:

let twoThree = Vector2D(x: 2.0, y: 3.0)
let anotherTwoThree = Vector2D(x: 2.0, y: 3.0)
if twoThree == anotherTwoThree ({

println ("3Tu mBa BeKTOpa B3KBMBAJIEHTHL. ")

}

// BHBOOUT "3TK IBa BEKTOpPAa SKBUBAJIEHTH. "
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NMonb3oBartenbCKue
onepartopbl

Bbl MmOXeTe 06bABMTL M peanu3oBaTb Balwm COOCTBEHHbIE
nonb3oBaTebCKue onepaTopbl B AONOITHEHME K CTaHAAPTHbBIM
onepaTtopam Swift.

HoBble onepaTopbl 06BbABMAKTCA Ha rMobanbHOM YpOBHE Mpu
NMOMOLLN KIMK04YeBOro CcroBa operator n oTmMe4yarTca
MOLI,I/Id)VIKaTopOM prefix, infix, postfix:

prefix operator +++ {}

MNprmep Bbilwe onpeaenseT HOBbIN NPedUKCHbIM onepaTop +++.
OTOT onepartop He UMEET HUKAKOIo 3HaYeHns B Swift, Takum
06pa3oM Mbl JaeM eMy COBCTBEHHOE Ha3HaYeHne, KOTopoe
OMUCAHO YyTb HUXE, KOTOPOE UMEET crneLnnuIecKkmin KOHTEKCT
paboThkl ¢ 3k3eMnnsipamu vector2D. [Ns Lenen aToro npumepa,

A3

oneparop +++ paccmaTpuUBaeTCcs Kak HOBbIN “NMpedUKCHBbIN

AL

[ABONHOW MHKPEMEHTHbIN” onepaTtop. OH yaBanBaeT 3HaYEHUS X U
y 3K3emnnsapa vector2D, NyTeM AoGaBneHus BEKTopa caMoMy
cebe npu NoMoLLM onepaTopa CNoXeHUs -NpUcBanBaHus,
KOTOpbIV Mbl ONPEAENUNN paHee:

prefix func +++ (inout vector: Vector2D) ->
Vector2D {

vector += vector

return vector

OTa peanusaums +++ O4eHb NoXoxa Ha
peanus3auuio ++ Ana Vector2D, 38 UCKNIOYEHNEM TOro pakTa, Yto
BEKTOp AoGaBnseTcsa cam k cebe, a He Vector2D (1.0, 1.0):
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var toBeDoubled = Vector2D(x: 1.0, y: 4.0)
let afterDoubling = +++toBeDoubled

// toBeDoubled Teneps mmeeT 3HadeHus (2.0,
8.0)

// afterDoubling Tak xe mumeeT 3Hauenmusa (2.0,
8.0)

MpuoputeT M accoumaTUBHOCTb ANA
Nonb30BaTeNbCKMX UH(UKCHBLIX onepaTopoB

Monb3oBaTenbCckMe infix onepaTopbl TAK ke MOTyT yKasblBaTb
Ha NPUOPUTET N Ha accoLMaTUBHOCTL. MocMoTpuTe rnaey
“IpnMopUTET M acCoOLMATUBHOCTL” St OObACHEHUSA TOr0, KaK 3TH
ABe XapakTepUCTUKN BNUSIIOT Ha B3aMMOOENCTBME NHPUKCHBIX
onepaTopoB Mexay CoBoN.

Bo3aMoXHble 3Ha4yeHus

Ansl associativity ObIBAT left, right UMM none.
JleBoaccounaTuBHbIe onepaTopbl rPYNNMPYIOTCS CNEBa, eCIU
3anucaHbl PAAOM C NeBoaccoLMaTUBHbIM ONeEPaTopoM TOrO Xe
npuoputeTa. AHanorM4yHo geno obecTonT nc
npaBoaccoLaTUBHLIMU OnepaTopamm TOro e npuopuTeTa.
HeaccounaTueHble onepaTopbl HE MOTyT BbITb 3anMcaHbl PSAOM C
APYrMMun onepaTopamMm TOro e npuopuTeTa.

[edonTHbIM 3HAYEHUEM associativity ABMNSETCHA none, €CIN
He yka3aHo apyroe. 3HayeHue npuopuTeTa paBHAETCs 100, eCru
He yka3aHo apyroe.
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Cnegytowmii npumep onpegensieT HOBbIN MHPUKCHbIN
ornepaTop +- NeBO accoLMaTUBHOCTA U C NPUOPUTETOM 140:

infix operator +- { associativity left
precedence 140 }
func +- (left: Vector2D, right: Vector2D) ->
Vector2D {

return Vector2D(x: left.x + right.x, y:
left.y - right.y)
}
let firstVector = Vector2D(x: 1.0, y: 2.0)
let secondVector = Vector2D(x: 3.0, y: 4.0)
let plusMinusVector = firstVector +-
secondVector
// plusMinusVector gBjigeTcsa 3K3eMIJISPOM
Vector2D co BHauenumamum (4.0, -2.0)

OTOT onepaTop cknagbiBaeT 3HauYeHUs X ABYX BEKTOPOB U
BblYMTaET 3HA4YEeHME Y BTOPOro BEKTOPA N3 3HAYEHNS Yy NepBoro
BekTOpa. Tak Kak 3TOT onepaTtop ABNAeTCA 3CCeHLMen onepaTop
“cnoxeHnsa”, TO NPMOPUTET OCTaBUM 140, a

aCCOLMATUBHOCTb left, Kak Ny AeonTHbIX UHGUKCHBIX
onepaTopoB + U —.

3ameTKa

Bbl He yka3biBaeTe NpuopuTeTa, korga onpegensere
nNpedUKCHbIN U NOCTAUKCHbIE onepaTtopbl. OaHaKo, ecnv Bbl
BO3JENCTBYETE Ha onepaHp cpasy AByMsi orepaTtopamm
(MpedUnKCHBIM 1 NOCTUKCHBIM), TO NEPBLIM ByaeT NPUMEHEH
NOCT(UKCHbIN onepaTop.
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