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1. Pa3paboTka npocTeiLLero knacca

Kiaccel SBIIsiroTCsSI 0CHOBOM O6’BGKTHO-OpI/IeHTI/IpOBaHHOFO IIporpaMMHupOBaHus Ha C++. Ot10 HHCTPYMCHTBI IIPOrpaMMHUCTOB IJId CO3JaHHs HOBBIX TUIIOB
JAHHbIX, Ooinee COOTBCTCTBYIOIIHX IMOBECACHUIO P€AJIbHBIX 06’E>GKTOB, YEM THUIIBI, pCAIN3YEMBIC B IIPpOIpaMmMax C (bYHKI_[I/IHMI/I. O,Z[HO M3 BaA’)KHBIX HOHﬂTHﬁ,
COCTABJIIAIOIIUX OCHOBY (I)I/IJ'IOCO(bI/II/I 00bekToB CH++ , ABJIISICTCA TO, YTO KJIACChI — 3TO THIIBI. OnpeﬂeneHI/Ie KJIaCCOB B IMPOrpaMMe paciuupsaCcT CUCTCEMY

BCTPOEHHBIX TUIIOB CH++.

«Uenu mporpammupoBanus kiiaccoB B C++:

§ cBsA3bIBaHME JAHHBIX M ONEpaluid B OAMH CUHTAKCHYECKH OJI0K 1 0003HaueHUe 001Iel MPUHAICKHOCTH ITHX 3JIEMEHTOB IIPOTPaMMBI.

§ ycTtpaHeHue KOH(IMKTOB UMEH, OJaroaaps ueMy AaHHbIe U (PYHKIMH B Pa3HBIX KJaccax MOTYT 0e3 mpoOJieM HCIIONb30BaTh OIHU M TE K€ NMEHA.
§ Mo3BOIMTH pa3zpabOTUUKY Kiacca (IIporpaMMa-cepBep) YIPABIIATh AOCTYIOM K JIEMEHTaM Kjlacca U3BHE (M3 POrpaMMbl KJIMEHTA).

§ mommep)kKKa MHKAICYIISIIUN, COKPBITHS HH(OpPMAIINH, TIEPEHOCa 00SI3aHHOCTEN C MPOrPaMMBI-KIMEHTA Ha TPOTrPaMMy-CepBep, CO3/1aHuE pa3aeIbHbBIX
o0nacTell OTBETCTBEHHOCTH, YCTpaHEHHE HEOOXOIMMOCTH KOOPAUHAIINH JeHCTBUI MEXKIy IPOrpaMMHUCTaMH, pabOTAIOIIMMK HaJl pa3HBIMHU YaCTSIMU

nporpaMmb [3].

© IlpumeHeHHe KJIaCCOB KaK CUHTAKCHUYECKOM KOHCTPYKIMU 0€3 MOHUMaHUs OMMCAHHBIX BBIIIE IIeJIed, He yaydllaeT KayecTBO MporpaMMHOro kona. [lpu

pa3pa60TKe mporpamMm HY>KXHO CTPEMHUTLECA K OTHUM YCTBIPEM LECIIAM, €CJIM BKIIIOYACTC KIIACCHI B IPOIrpaMMy.

bonbmas nporpamma Ha C++ MOTyYUT NPEUMYIIECTBA OT IPUMEHEHUS KJIACCOB, €CJIHM 3TH KIIACCHI HCIONB3YIOTCS C BBIILICONMCAHHBIMU ESIMUA U KOPPEKTHO.
[TpaBuibHO cCKOHCTpyHpOBaHHast nporpamma C++ mpezacTapisieT co00l KOMOMHAINIO KOMIOHEHTOB (MOJTYyIei ), COBMECTHO BBIIOJTHSIOMINX OOLIYIO 3a/1a4y, HO TIPH
ITOM HE3aBUCHMBIX U Pa3IelbHO COMPOBOKIAAEMBIX.
UseHsl KJ1acca MOXHO pa3AeNuTh Ha HHOOPMALMOHHbBIE YIEHBI (10/12) U QYHKIMHU-YWICHBI (Memoobl) kiacca. I1oyst onuchIBalOT BHYTPEHHIOK CTPYKTYPY

nH(popMaIuu, XpaHsiencs B 00beKTe, KOTOPBI co3aeTcsi Ha OCHOBE Kilacca. MeToabl Kilacca OMUCHIBAIOT AITOPUTMBI 00pabOTKH 3T0i MH(OpMALIUU.

HaHHLIe, XpaHAImuruecs B IOJIAX, OIIMCBIBAOT COCMOsARUE 06’b€Kma, CO3JaHHOI'0O Ha OCHOBC KJIacCcCa. CocrosHHE 00bEKTa U3MEHSIETCS C IIOMOIIIBIO MCTOAOB

KJj1acca.

AHFOpI/ITMBI, 3aJIO’KCHHBIC B p€ajindallui MCTOHOB KJIaCCa, OIIPCACIIAOT noseoenue 06’b€KI’I’lCl, TO €CThb pCarupoBaHuC 00beKTa Ha MNOCTYyIIatOMIMC BHCIIHUC

BO3/ICUCTBHS B BUJIC BXOHBIX JIaHHBIX.

VYnpasnenue oocmynom k unenam kaacca. ITpuHIMI MHKATICYIALUN 00€CIIEUNBAETCS ONPEIEIEHHEM B Kilacce obacTeil jocTyna:

— private, 3aKpBITBI{, TOCTYIHBIN TOJIBKO COOCTBEHHBIM METOJIAM;

— public, OTKpBITHIH, JOCTYNHBIN TI00BIM (YHKIUSAM, HHTEp(DENC Ki1acca;

— protected, 3aIUIIEHHBIN, TOCTYITHBIN TOJIBKO COOCTBEHHBIM METOJAM M METOJaM MTPOU3BOIHBIX KJIacCoB (cM. TeMy HaciienoBanme).

UneHsl Kj1acca, HaXoAsIIMECs B 3aKpbITON o0nactu (private), HeTOCTYITHBI ISl UCIIOJIb30BaHUsI CO CTOPOHBI BHEIIHETO Koja. HampoTus, uieHs! kiacca,
HaXOJSLINECs B OTKPBITOM cekiuu (public), TOCTYIHBI /U1 HCIIOJB30BAaHUS CO CTOPOHBI BHEIIHEro koAa. [Ipu onucanum kinacca Kaxaplil 4iieH Kiacca

MTOMEIIACTCS B OAHY U3 NIEPEUMCICHHBIX BBIIIE 00JIACTEH TOCTYTIA.

CuHTaKCUC OMMCAHMS MTPOCTEUIIIEro Kiacca

class <ums kmacca> {

private:
//oipenenenne 3aKphIThIX YWICHOB Kilacca

public:
//onpenenenre OTKPHITHIX YWICHOB Kiacca

protected:
//onipeqieNieHne 3alUIIeHHBIX YWICHOB Kacca

s

[Topsimok criegoBaHus 00IaCTeH JOCTYMA U UX KOJIMYECTBO B KJIacce — MPOU3BONIbHBL. City)keOHOE CIIOBO, ONpeAeIsIolNIee MepByo 00IacTh JOCTYTIA,

MOXKET OTCYTCTBOBaTh. [0 yMomuaHMIO 3Ta 007IaCTh CUMTAETCS private.

B 3akpriTyto (private) o6iacTb 0OBIYHO MOMEIIAIOTCS MOJIs, a B OTKPHITYIO (public) o6macTs — MeTOIBI KiIacca, peanusytoiue nurepdenc 00beKToB
KJlacca ¢ BHelHel cpefoi. Eciu kakoi-nubo MeTo MMeeT BCIIOMOraTeabHOE 3HaYeHHE Ul PYTUX METO/IOB Kjlacca, SBJISAACh MOJIPOrpaMMOil JUIsl HUX,

TO €T0 TAKXKE CIEAYET MOMECTUTD B 3aKPHITYIO 00JIaCTh. DTO 00ECIIEYNBALET JJIOTHIECKYIO 1IETOCTHOCTh HH(MOpPMAITHH.
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[Tocne onucanus Kaacca €ro UMsi MOXKHO MCIIOIB30BATh JUISL OMMCAHUS 00bEKTOB 3TOr0 THNA. B 00beKTHO-OPUEHTHPOBAHHOM aHAIM3E U
MIPOEKTUPOBAHUHU TEPMHH "00BEKT" 4acTO MPUMEHSETCS K HAaOOpy MOTEHIIMATBHBIX SK3EMIUISIPOB C OJJHUMHU M TEMH K€ CBOHCTBaMU. TepMHUHbI
"mepemenHble", "IK3eMIUIAPHI", "IK3eMILIAPHI Kiacca", "00beKThI Kiacca' u "3K3eMIUIIpbl 00BEKTOB" OyIeM HCIIONIb30BaTh 37€Ch KAk CHHOHUMBIL. Bee
OHHU 0003HAYAIOT MPOTPAMMHYIO CYITHOCTB, IS KOTOPOW Ha KaKOW-TO MEPHO BPEMEHH MPH BBHITTOTHEHUU MPOTPAMMBI BBIJIEIISIETCS TAMATH (B
JUHAMHYECKON WM cTaTudeckoi obnactu). OHM NpUHAJUIEKAT K KOHKPETHOMY KJIacCy MaMsATH U MOAYMHSIOTCS IpaBuiiaM o0nacTell 1efCcTBUS UMEH

IIPOrpaMMBI.

JlocTyn K MoisiM ¥ MeToJiaM 00bEKTa, OMMMCAHHBIM B OTKPBITOM cekiuu (public), ocyiecTisieTcst uepe3 0ObEeKT UM CChUIKY Ha OOBEKT € IOMOIIIBIO
omepanuu BeIOOpa wieHa kiacca ‘.’. Ecnu pabota ¢ 00beKTOM BBITIONHSAETCS C IIOMOIIIBIO YKa3aTess Ha 00BEKT, TO JOCTYI K COOTBETCTBYIOIIUM WICHAM

KJIacca OCYIIECTBIIICTCS HAa OCHOBE yKa3arells Ha WICH Kiracca ‘->’:
//o0BsBIIEHNE 00BEKTA
<uMs Kj1acca> <uMs 00beKTa™;

<uMs KJacca> *<ums ykazaTtensi O0beKTa™;

//nocTym K METoty 0OBEKTY
<pMs 00bEKTa™>. <UMS METOIA™>;

<HuMs yKa3aTelrl 00beKTa> -> <UMH METOa>,

[Tpumep 1

#include <iostream>

—-lclass Circle { // Hadvano oBnacTw gelcTeWA knacca
private: // saxkpuTHe 4neHw Knacca
double x, y; // abBcuywcca v opguHaTa ueHTpa
double rj !/ pagwyc
—lpublic: /{ OTEpwWTHE 4YneHH Knacca

//KOHCTPYKTOp MO YMOAYEHWD
Circle() { x=8; y=8; r =1; }
J /KOHCTPYKTOp € napameTpamu
Circle(double Vx, double Wy, double Vr) { x = Vi y =
f/f meTO[ - BHBOAWT HAa IKPaH NapameTpel OKPYXHOCTH
double getRadius() { return r; }
f/ meTop -ycTaHaBAWBaeT 3HaYeHWe noneild knacca
void setCircle(double vx, double Vy, double Wr) { x = Vx; y =
£/ mMETOQ - NEpPEMEWIET UEHTD, BHNONHAA MEPEMEWEHWE CKPYHHOCTH
void moveCircle(double dx, double dy) { x = x + dx; ¥ =y + dy; }
J/meTog - macwTtabupyeT, npecobpasosBaHwe nogobwa ¢ koapfuuneHrTom k
void zoomCircle(double k) { r=1r * k; }

- f/ pecTpyxTop - nycToe Teno d¢yHKUWM, TakK KaKk B COCTaBe KNacca HeT

J/ pMHaMudeckux nonei
~Circle(} {};

}: // woHey oBnacTW OelCTBWMA KNacca

i
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SCircle diskl, * disk2: // obberTH KNacca

// obvexT, rge aBTOMaTWYECKW BLISBAH KOHCTPYKTOP C NapamMeTpamMia

Circle disk3(-2.5, 4, 7.5);

.-"..-". CE'I:EKT, roe asTOMa@aTHWYE2CKH BbiSBaH KOHCTPYETOpD No YMondaHHD

Circle* diskd = new Circle;
Ha Puc.1 moka3an goctyn k nporpamme-cepBepy kiacca Circle mporpammbl-kirenta main(). Kiace umeet cnenyronuii coctas: qaHHbIC, GYHKIIMU U
TpaHUIly KJIacca, OTACISIONIETro Ki1ace OT TOTO, YTO HaXOAUTCA BHE ero. [lons-nmaHHble JOCTYHBI TOJIBKO BHYTPH KJlacca, peain3aiusi METOJ0B HAXOAUTCS
BHYTPH KJIacca, a UHTEeP(EiChl, N3BECTHBIE KIIMEHTY, — CHapyxu. Eciu kineHTy HeoOxoaumsbl 3Ha4eHus nonei kinacca Circle (uis MmacirabupoBaHus,
BBIBOJIA WJIM TIPUCBAUBAHUS 3HAYCHUI TIOJISIM), OH HCTIONB3yeT MeTonbl ((pyHkiuu-unensl) zoomCircle(), getRadius(), setCircle() u He oOparmaercs k

MIOJISIM HalpsAMYI0, TaK KaKk TPsSMOM JOCTYII K JaHHBIM 3alpelieH (private).

.......................................

classCirce |

Cepeep

TToAsol DOCTVI E DOILAM DEHEEDG  (SEIRDSTDs)

I &
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getRadius ‘_________-_-_-_-_-_
| Enment

Iy

o =etCicle ) main { {

doubler;
""""" ‘k\xx\ I 1-*”""rrr,;¢dﬂdﬂd Cicle diski, “disk2

moveCincled
/-' |
kY
’ zoomCirclel) % .
JIOEETEHED: DOCTYT \
E TMOMAM TEEERD =
{PEECASHETYETCR) = . _ . Coobmermen 3Esammapar Kacca
T'pammza xmacca (PEECASHITVIOTCR)
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Puc.1 Pa3nenenue nocryna k wieHam kiacca Circle u3 kimeHTa maing().

HesiBHasi, aBToMaTnyeckas MHHUIMAIM3AIMA 00OBEKTOB KJIacca OCYIIECTBISIETCS KOHCTPYKTOPOM Kiacca. KoHCTpyKTop — 3T0 QyHKIMA-YWICH Kiacca,
KOTOpasi UMEET CHeIUaIbHbIi CcUHTaKcUC. KOHCTPYKTOp Kilacca He MOXKET UMETh MMPOU3BOIBLHOE UM, UMSI JJOJIKHO COBIIA/IaTh C UMEHEM KJlacca.
3aroioBOK KOHCTPYKTOpa HE MOXKET OIMKCHIBATh BO3BpaliaeMblil THI (axe void) u Bo3Bpamiark 3HaueHus. B cocTtaBe kiacca MOKeT ObITh HECKOIBKO

KOHCTPYKTOPOB.

KoHcTpyKTOp Ki1acca Helb3sl BEI3BIBATH SIBHO, KAK OOBIYHBINA MeTON. KOHCTPYKTOpP BBI3BIBACTCSl TOJBKO MPHU CO3AaHNUU 00bekTa. KoMmusarop
ABTOMATHYECKH BBI3BIBACT KOHCTPYKTOP Cpa3y MOCJE CO3MaHMs IK3EMIUIApa 00BEKTa, U TI0ITOMY KOHCTPYKTOP JIOJDKEH OBITh OMMUCAaH B pasnese public

Kj1acca.

OcBOOOXIeHHSI TAaMATH OT 00bEKTa IPOU3BOAMT IeCTPYKTOP Kjacca, TEM CaMbIM YHHUUTOXast 00BbEKT Kiiacca. J[ecTpyKTop BbI3bIBaeTCs
HETOCPEICTBEHHO Nepe]] YHUUTOXKEeHuEM 00bekTa. Eciiu 1ecTpyKTop B Kilacce He ONpeesieH IPOrpaMMHCTOM, TO KOMITUIIATOP aBTOMAaTHYECKU
chopMHpYeT €ro Mo YMOJIYAHUIO U BBI30BET (KaK M KOHCTPYKTOp IO YMOJIYAHUIO, OH HUYEro He Jenaet). JlecTpyKkTop, onpeaesseMblil IporpaMMHICTOM,
SBJISIETCS METOJIOM KJlacca, OH €IMHCTBEHHBIN B Kiacce. CUHTAKCUC IECTPYKTOPa OX0X Ha CHHTAKCHC KOHCTPYKTOpPa, HO Oonee cTporuid. Jlectpykrop
UMEET TO K€ UMsl, YTO U UM KJIacca, HO eMy Ipe/IecTByeT Tuibaa (~), Hanpumep ~Circle(). JlecTpyKTopsl B OTJIMYHME OT KOHCTPYKTOPOB HE MOT'YT UMETh

nmapaMeTpoB. B tene meTroga HE MOXKET NPpUCYTCTBOBATH OIICPATOP return u IIO3TOMY OINUCBIBATDH BO3Bp€lH.IEl€MLII>i THUIT B €T'0 3aroJIOBKEC HCAOITYCTHMO.

[Iporpammuct onpenensieT B Kjlacce JECTPYKTOP B TOM CIlIydae, €Clid B COCTaBe MOJe €CTh JUHAMUYECKHE MEePEMEHHbIE. DTHU MOJIS HYKHO SIBHO

YHUYTOXATh, TaK KAK aBTOMAaTHYCCKH CTCK MMaMATHU HC 0CBO60)K,Z[3.€TC$I OT HUX C PAa3pyHICHUCM 00BeKTa Kiacca.

KoHCTpyKTOp BBI3BIBAaETCS MOCIIE CO3JaHU 00BbEKTa, a JECTPYKTOp — IMEPe]] er0 YHUUTOXKeHHEeM. KOHCTpYKTOpBl HHULIMAIU3UPYIOT MOJIs 00bEKTa Moce
TOr0, KaK OHH YK€ CO3/[aHBbl, 1 PACHPE/IENICHbI JONOIHUTEIILHBIE PECYPCHI, HATIPUMED, ANHAMUYECKas TaMATh. J{eCTPpyKTOpHI JIUIIb OCBOOOXKJAIOT

pecypchl, BbIIeIEHHBIE 00bEKTaM BO BPeMs UX CYIIECTBOBAHMSI, HAIPUMEP TWHAMHUYECKYIO MaMsITh, BEIIETICHHYIO B KOHCTPYKTOPAX M APYTUX (QYHKIHUAX.

B cocraBe 00bekTOB CH++ KOMIUISTOPOM aBTOMAaTUYECKH CO3AAETCS HESABHBIN ykaszarenb this kak crienuanbHbIN yka3arenb Ha TEKYIUNd 00bEKT
JNaHHOro Kiacca. Kakaslii MeToz Kilacca IOay4YaeT JaHHBIM yKa3aTellb B KAYeCTBE HeABHOI0 mapaMerpa. MeTonsl Kitacca 4epe3 Hero moiay4aroT JOCTYII
K JpyTUM WwieHaM kiacca. Ykazarens this - 9To HesiBHasl JoKajabHAs KOHCTaHTA B COCTaBE OOBEKTa, UMEIONIAs THII yKa3aTels Ha KJ1acc, Halpumep
Circle*. Her HeoOXoAMMOCTH UCIIOIB30BaTh €r0 SIBHO, OH UCIIOJIb3YETCS SIBHO TOJIBLKO B TOM CJIy4ae, KOrZia BBIXOJHBIM 3HaU€HHEM JJI METOoAa SBIIsETCS

TEKyIIUH OOBEKT.

CraTuyeckue 4ieHbI KJacca - IoJIsl KJlacca, KOTOpbIe IPECTaBICHbl B €IUHCTBEHHOM 3K3eMIUISIPE U1 BCeX 00bEKTOB JaHHOTO TUMa. OHU He SBJISIOTCS
4acThl0 OOBEKTOB 3TOTO KJIacCa U Pa3MEILAlOTCs B CTAaTUYECKOM MaMsATH. J{J1s MX onmucaHus UCIONb3yeTcs ciay)eOHoe ciioBo static. /111 Bcex 00beKTOB,

CO3JIaHHBIX Ha OCHOBC KJjIaCcCa, COACPKAIICTO CTaTUYeCKHI YJICH, CYHICCTBYCT TOJIbKO OAHA KOITHA 3TOI'0 YJICHA.

HpI/IMCpOM TaKOI'0 CTaTHYCCKOI'O YICHA ABJIACTCA CUCTUHK 4YHUCIa CO3AaHHBIX 00BEKTOB JaHHOI'O KJj1acca. Taxoii cCueTYUK MOXKET CyHICCTBOBATb TOJIBKO B
OTPBIBE OT BCEX DK3CMINIISIPOB 00BEKTOB JAAaHHOT'O KJIacCa, B TO K€ BpEMA pa6OTaTL C HUM OOBIYHO MMPpUXOAUTCsT OAHOBPEMEHHO C BBI3OBOM OOBIYHBIX

MCTOAO0B, HAIPUMEP, KOHCTPYKTOPOB OG’bGKTOB, MO3TOMY OIIMCHIBATH CUCTUUK yL[06Hee MMCHHO KaK 3JICMCHT KJiacca.

CraTtudecKuMu MOTYT OBITh HE TOJIBKO I/IH(I)OpMaI_II/IOHHBIe YJICHBI KjJ1aCcCa, HO U €ro MCTO/BI. Crarudeckui METOA HE MOXKCET UCITIOJIb30BaTh HUKAKHUC
HCCTAaTHYCCKHUEC YJICHBI KJIaCCa, TaK KakK, ABJIAsSACh 4aCThIO KjlaCCa, a HE O6T>CI(T3., OH HC UMCCT HCABHOI'O ITapaMeTpa this. HOCKOHLKy CTaTUYECKHUI METOJ HE
HCIIOJIB3YCT CHC]_[I/I(I)I/I‘{GCKOI‘O COACPIKUMOT'O KOHKPETHOTO O6I>€KTa, TO oGpameHHe K HCMY MOKCT OCYHICCTBIIAATHCA HC TOJIBKO C UCIIOJIb30BAHUCM

uaeHTupuKaropa oObeKTa, HO U C UCMOIB30BAHUEM UICHTU(UKATOpA KiIacca:

<uMs Knacca>:: <UMs_CTaTu4ecKkol (yHKUuu> ((pakTudecKkue mapameTpsl);
Ileperpyska onepaunuii B C++ - 370 onucanue (GpyHKINH, 33/a0MIEe ellle OJHY UHTEPIPETALUIO CTaHJapTHOM ONepariy.
JUst meperpy3ku oneparuii HCIoIb3yeTcs KIII0UEBOE CIIOBO operator.
CuHTaKcHC nieperpykKeHHO! ONepanuu:

<THUM BO3BPAIIaEMOT0 3HAYCHUS™> Operator <CHMBOJI OnepaIi> (OIepaHIbl)

{..}

[IpaBuiio onucanus neperpy3Ku Onepanui: COXpaHseTcs KOIUYeCTBO apryMEHTOB, IPUOPUTETHI U MPaBUiIa aCCOIMAIINHY (CJIeBa HAIIPAaBO WM CIIpaBa

HaJ'IeBO) KaK I CTaHAAPTHBIX onepaunﬁ. B 6I/IHapHBIX orcpanusax BBI3BaBIINH OonIcpanuro O0OBEKT CUMTAETCS IICPBLIM OIICPAHIOM.
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2. MporpaMmmmpoBaHKe C LWabaoHamm GyHKLNN

MHorue aJropuT™Mbl He 3aBUCST OT THIIOB JaHHBIX, C KOTOPBIMU OHHM pabOTaIOT, KJIaCCUYECKUI MpUMep — copTupoBKa. [lepenaua Tuma qaHHBIX Kak
napamerpa GYHKIMHM Ha3bIBaeTCs napamempudeckum norumopguzmom. B C++ cpencTBom napameTpusaluu SBIsSIOTCS M1a0M0Hbl PyHKIUH U 1aOIOHbI

KJIaCCOB.

C IIOMOIIIBIO madJIoHa (I)YHKI_II/II/I MOXXHO OIIPCACIIUTL AJITOPUTM, KOTOpLIfI 6y,I[CT IMPUMCHATBHCA K JaHHBIM Pa3JIMYHLIX TUIIOB, 4 KOHerTHLIﬁ THUII JaHHBIX
nepeaacTces (byHKI_II/II/I B BUJC MapaMCTpa Ha 3TAIllC KOMITUIISIIHUU. KOMHI/IJIHTOp ABTOMATUYCCKU I'CHCPUPYCT HpaBHJ’ILHHﬁ KO, COOTBCTCTByIOH.IPIfI

NEepCAaHHOMY THUITLY. Takum 06pa30M, CO3aa€TCA (I)YHKI_II/ISI, KOTOpPasA aBTOMAaTHYCCKU NEPLCrpyKacT cama ceOs.

Jlnst onucanus m1abIOHOB MCTIONB3YETCs KITFoYeBoe clioBo template, Bciies 3a KOTOPBIM YKa3bIBalOTCS apryMeHTHI ((popManbHble mapaMeTpsl H1adlioHa),
3aKJIIOYEHHBIE B YIJIOBbIE CKOOKM. DOpMajbHblEe MapaMeTpbl IMIa0OHA MEPEYUCISIOTCS Yepes 3alsaTylo, U MOTYT ObITh KaK UMEHaMH 00bEKTOB, TaK U
napaMeTpu4ecKUMH HUMEHAMHU THIIOB (BCTPOEHHBIX MM MOJIb30BaTENLCKUX ). [[apaMeTp-Tun OmUChIBaeTCs ¢ MOMOIIBIO CIykeOHOro ciioBa class niu

CIIy>keOHOTO CclIoBa typename.

CuHTakcuc onvcaHust maOlIoHbI PYHKITUH:
template < typename | class Tumn napamerpa>
3a2010680K @yukyuu { /* teno Gyakmum */ },
7€ TUI TapaMeTpa — 3TO UISHTH(PHUKATOP TUTIA.

B o6mem ciyuae mabi10H GyHKIIMH MOXKET COAEPKATh HECKOJIBKO MapaMeTPOB, KaXK/IbIM U3 KOTOPBIX MOXKET ObITh HE TOJBKO 0a30BBIM THUIIOM, HO U

IIOJIB30BAaTCILCKHUM TUIIOM, HAIIPUMCEP:

template <class A, class B, int i>void f( ) { ... }

ITpu oOpamiennn Kk GyHKUMHU-11A0NIOHY TOCIe UMEHH (PyHKIIMU B YITIOBBIX CKOOKAX yKa3bIBatOTCs (paKTHUECKHUE apaMeTphl M1a0JI0Ha - UMEHa peaslbHbIX

THUIIOB WJIW 3HAYCHUS 00BEKTOB:
ums @ynxyuu<pakTUIeCKue mapaMeTpbl THIIOB> (ghaxmuueckue napamempul),

[Tpumep 1. @yHKIUSA, COPTUPYIOIIAS METOJIOM BBIOOpAa MacCHB b U3 11 3JIEMEHTOB J1t000ro THMna (mapamerp 7ype), B BUAE Ma0IOHA ONUCAHA TaK:

template «<class Type>
"wvoid sort({Type* b, int n) {
Type temp;
for (int 1 = @8; 1 < n - 1; i++)
= for (int § = 1 + 1; § < n; j++) if (b[§] < b[i])
1
temp = b[i]; b[i] = b[j]; b[j] = temp;

[Tporpamma-KIHeHT, BBI3bIBAIOIIAs 3Ty (PyHKIHIO-11a0I0H, OyAeT UMETh BU:

—Jint main()

1
const int n = 73
int i, x[n];
for (1 =@; 1 € n; 1+4+) stdi:cin »» x[1i];
// CopTupoBka UENOYMCNEHHOrD Maccuea
sort<int>(x, n);
for (1 =8; 1 < n; i++) stdrrcout << x[1i] << "t
std::cout << std::endl;
double a[] = { @.22, 117, -@.88, ©.21, 42.5 };
// CopTwpoBka MaccwBa BEWECTEBEHHHX YWCEN
sort<double>(a, 5);
for (1 =8; 1 < ny iH+) std::cout << a[i] << "\t';
}

I1epBblii ke BHI30B (PYyHKIMH, KOTOPBII HCHOIB3YET KOHKPETHBIN TUI TaHHBIX, TIPUBOIUT K CO3/IaHUI0 KOMITUIISITOPOM KOZA /IS COOTBETCTBYIOIIECH BEPCUU
¢byHKIMHU. DTOT IpoIlecC HAa3bIBAECTCSl HHCTAHIMPOBaHUeM 11a0ioHa (instantiation), a pe3ysbTar sBISETCS NMOPOKAeHHOI (pyHKkuMeil. KoHKpeTHbII THI
JUI. THCTaHIIUPOBAHUS JINOO OTIPEEIIEeTCS] KOMITMIISTOPOM aBTOMAaTHYECKH, MCXO/ISl M3 TUIIOB ITapaMeTPOB IPU BBI30BE (PYHKIIUH, JTHO0 33JaeTCs IBHBIM
o0pa3om. [Tp1 mOBTOPHOM BBI30BE C TEM K€ THUIIOM JTaHHBIX KOJ 3aHOBO He reHepupyercs. Ha mecte mapamerpa mabioHa, SBISIOIIErocs He THIIOM, a

HepeMeHHOﬁ, AOJDKHO YKa3bIBATHCS KOHCTAHTHOC BBIPAXKCHUC.
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©  Hcnonp3oBaHue mablIOHOB COKPAIAET TEKCT MPOrPaMMEBI, HO HE COKpalllaeT IporpaMMHBI Ko B mporpamme peanbHO OyaeT creHepupoBaHO

CTOJIBKO TOPOXKJIEHHBIX (DYHKIIUH, CKOJIBKO MMEETCS BBI30BOB (PYHKIIHIA ¢ pa3HbIMU Habopamu (pakTHUECKHX MapamMeTpoB 1IalIoHa.

Turb! mapaMeTpoB MU BeI30BE (QYHKIMH-TA0JI0HA MOTYT OBIThH 33JaHBI IBHO U HESBHO. [Ipy BBI30BE ¢ HESBHBIMU ITapaMeTPaMU KOMITUISATOP Oyner
OTPENEATh TUI N0 (PAKTUYECKUM MapaMeTpaM (PyHKIIMU. ITO HA3bIBACTCS BbIBeIeHHEM THIIOB APTYMEHTOB 11a0/10Ha. BriBeieHHE TUIIOB apTyMEHTOB

BO3MOXKHO TIPH YCIIOBHH, YTO CITUCOK (haKTHUECKHX ITapaMeTPOB BbI30Ba (PYHKIIUHU OIHO3HAYHO HACHTU(UITUPYET CIIMCOK TapaMeTpoB MIa0JIOHA.
[Ipumep 2. PaccmoTpuM npumep HESBHOIO 33JaHUS [apaMETPOB 111a0JI0HA TP BBI30BE:

template <class X, class Y, class Z> void fun(Y, Z2);

void main() {

fun<int, char*, double> ("Work 2", 7.0); // Tutibl 3aaHbI SBHO

fun<int, char*>(" Work 2", 7.0); /I Z. onpenensiercs kak double
fun<int>(" Work 2", 7.0); /'Y kak char*, a Z - kak double
fun(" Work 2", 7.0); // ommbKa: X onpenenuTh HEBO3MOXKHO

Tak kak JoIycKaeTcsi mapaMeTpU3UpoBaTh MAOIOHBI HE TOJIBKO IMEHAMH TUIIOB, HO M OOBEKTaMH, TO apIyMEHT # MOXHO YKa3aTh B BHJIE ITapaMeTpa

mabnoHa:

template <class Type, int n>

void sort(Type *b);

Torna BbI30B sort OyAeT BBIIAIETh COOTBETCTBEHHO:
sort<double, 5>(a);

Ecnu m1aGnoHHbIN anropuT™ SBIISIETCS HEYIOBJIECTBOPUTEILHBIM JJISI KOHKPETHOTO THIIA apTyMEHTOB MJIM HEMTPUMEHUM K HUM, TO MOYKHO OITHCATh
00bIUHY10 (YHKIIHIO, CIIUCOK THUIIOB apIyMEHTOB U BO3BPAILla€MOTro 3HAYEHHsI KOTOPOM COOTBETCTBYIOT OObsBIICHHUIO IabnoHa. Takas, neperpyskaromias

m1abJ10H, PYHKITUS, HA3bIBACTCS cnenraau3anueil maodaoHHo#i GpyHKIum.

C onHUM U TeM ke UMeHeM (YHKIIMH MO>KHO HAlKUCaTh HECKOJIBKO IIa0JIOHOB U MEPErpyKEHHBIX OOBIYHBIX (DYHKIUH. AITOPUTM BbIOOpPA MEperpyKeHHON

(YHKIIMM ¢ y9eTOM 11a0JIOHOB SBIIIETCS 0000IIEHHEeM MPaBUJI BEIOOpA NIEPEeTPyKEHHOHN (QYHKITHH.

1. I[J'ISI Kaxxaoro I_Ha6.]'IOHa, oaxoaAImero 1mo Ha6opy q)OpMaJ'IBHLIX apaMeTpoOB, OCYIICCTBIIACTCA CI)OpMI/IpOBaHI/IC crneouaian3anuu, COOTBCTCTBYIOH_ICﬁ

CIMCKY (PaKTUYECKUX MapaMeTpOB.

2. Ecnu mor YT OBITh JABa madJIoHa (I)YHKI_II/II/I 1 OJUH U3 HUX Oomee CIICHUAJIM3UPOBAH, TO HAa CJIICAYIOIINX 3TAllaX pacCMaTpuBacTCs TOJIBKO OH (HOpﬂ,[[OK

crenuaaIn3aluil onucax ;[anee).

3. OcyuecTBisieTcs MOMCK ONTHMAJIbHO OTOXISCTBIIIEMON (DYHKIIMHU U3 MOJy4YeHHOT0 Habopa (DyHKIMH, BKIIOYast ONpeieieHUs: OOBIYHBIX (DYHKINH,
MOJXOASAIIHE [0 KOJMUECTBY apameTpoB. [Ipu aTom eciu mapameTpbl HEKOTOpOro mabinoHa GyHKIMKA ObUIH OIIpeeNIeHbI IIyTEM BBIBEICHUS 110 TUIIAM

(aKTHUECKUX MapaMeTPOB BbI30BA (PYHKIUH, TO IPHU JaJbHEUIIIEM TOUCKE

OIITUMAJIBHO OTO)KI[GCTBJIHGMOP'I q)yHKIII/II/I K mapaMeTpam HaHHOﬁ crenuajin3anuu rabJIOHAa HEIb3s IMPUMCHATH HUKAKUX OIMMCAHHBIX BBIIIC

npeoOpa3zoBanmii, kpome mpeodpa3zoBanuii TOYHOT0 OTOXKIECTBICHUS.
4.  Ecnu oObryHas QyHKIUS U crienHagn3alus HOIX0AIT OAMHAKOBO XOPOIIO, TO BEIOMpaeTcst 0ObIYHAasl (PyHKLUS.

5. Tak xe, KaKk ¥ IPU MOMUCKE ONTUMAJILHO OTOXKIECTBISIEMON (DYHKIIMH JUIsl OOBIYHBIX (PYHKLNMN, €CIIH MOTyYEHHOE MHOXKECTBO MOAXOASIINX
BapUaHTOB COCTOMUT U3 OAHOM (PyHKIIMHU, TO BBI30B pazpemnM. Eciin MHOKECTBO IIyCTO MJIN COAEPKUT OoJiee OHON (YHKLUH, TO TEHEPUPYETCs

coo0I1IeHre 00 OInOKe.
Hcnonp3oBanue mad0HOB MO3BOJIIET CO3/1aBaTh YHUBEPCAIBHBIC AITOPUTMBI, 0€3 MPUBSI3KH K KOHKPETHBIM THIIAM.

[Ipu pazpaboTke yHU(UIMPOBAHHBIX (QYHKINI-1a0JOHOB BO3HUKAET MpoOIeMa JOTHYECKUX YCIOBHBIX BBIUMCICHU /IS IPOBEPKU, TIOUCKA U AP. ITO
npo6rieMa paspeniaercs myTeM NpuMeHeHUs! PYHKIUNH-TPETUKATOB, KaK apryMeHTOB (DYHKINI-11a0J0HOB. DYHKIUA-NPEIUKAT - 3TO PYHKIUS, Te

BO3BpAI[aéMbIM pe3yJIbTaToM Oy/eT mapameTp JIoruueckoro tumna bool.

HpI/IMep 3. Beruncnuth MMPOU3BCACHUC ITOJIOKUTCIIBHBIX 3JICMCHTOB MAaCCHBA 3aIaHHOTO THUIIA.
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template <typename T, int size 3
ST ProductOfArray(T* mas, bool{*predicate)} (T})

1
Tp=1L
for (int 1 = 8; 1 < size; i++)
if ((*predicate)(mas[i]))} p *= mas[i];
return p;
¥
bocl polInt(int k) { return k > @; } // dakTwyeckaa fyHEUMA- npegukaT

bool polFloat(fleat k) { return k > 8; }

—lint main{int argc, char®* argv[])

1
int M[5] = { -1,2,4,-7,@ };
float X[7] = { 2.3, -5.4, 7.2, @, -11.3, 4.1, -3.3 };
cout << ProductOfArray<int, 5>(M, polInt); //npumeHeHne npegukaTa
cout << ProductOfArray<float, 7>(X, polFloat};
return @;
¥

Hcnonb3oBanue ykasareneil QyHKIUN Kak apryMEHTOB B ONKMCAHUU apaMeTpoB (PyHKIMU AeTaeT KO/l O4eHb TMOKUM B IPUMEHEHUU. JTO HE
00s13aTeNbHO MpeANKaTHbIE PYHKIIUU, 3TO MOTYT OBbITh JitoOble BerurcieHus. B [Ipumepe 3 MoxkHO onepaTop BBIYMCIICHUS TPOU3BEICHUE 3aMEHUTh Ha

J00o0e APYTro€ BbIMHCIICHUEC (C}’MMa, KOJIHN4YECCTBO, BI)Ipa)KCHI/Ie), OIIPEACIINB 3TOT OIICPATOP KakK (byHKHI/IIO
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3. [TporpammupoBaHue LWabnoHa knacca

CYHTAKCUC ONpeaeneHms WabaoHHOTO KNacca

Azpik C++ mopzepKuBaeT METO] TOBTOPHOTO UCTIONB30BAHUS CTPYKTYPHI Kilacca. ITOT MHCTPYMEHT Ha3bIBaeTCs IMIabJOHHBIN Ki1acc. BmecTo kimacca ¢

(hMKCHPOBAHHBIM THUIIOM KOMITOHEHTOB, CO3/Ia€TCs KIIACC, IJIe THIT KOMIIOHEHTOB HHTEPIPETUPYETCS KaK MapaMeTp Kiiacca.

1a6/10HBI KJIACCOB IPEJOCTABIISAIOT BO3MOKHOCTh aHAJIOTUYHYIO BO3MOKHOCTSIM 11a0JIOHOB (DYHKITUIA, TO3BOJISSI CO37aBaTh apaMeTPU3UPOBAHHbIE
kJyaccel. [TapamMeTpu3npoBaHHbI Ki1ace co3/1aeT CEMENCTBO POACTBEHHBIX KJIACCOB, KOTOPHIE MOKHO IPUMEHATH K JJIOOOMY TUITY TaHHBIX, IIEpeAaBaeMOMy

B KaueCTBE MapameTpa.

CuHrakcuc onucanus madnoHa:

template <class umsa_mnapamertpa, ... >
class ums {

private:
public:

¥

Kaxnp1ii mapameTp mabioHa B YIIIOBBIX CKOOKax MpeacTaBisieT co0oif "3amonuuTens” s Tuna. [lapameTpru3oBanHbIN Ki1ace (POIOBOM Klacc) MOXKET

HUMETh JF000€ KOJMYECTBO MapaMeTpoB Trra. HeckoabKo mabJoHHBIX TapaMeTPOB B CIIMCKE Pa3/ICISIOTCS 3aMsIThIMU.
template <class T1, class T2, class T3> //Tpu mapamerpa THuma
class Triple; // 0ObsIBICHHE KJIacca

Kak u B npyrux kinaccax C++ , 3ape3epBUpOBaHHOE CJIOBO class B criicke mapaMeTpoB UMEET HHOE 3HAYeHHE, YeM B Ipyrux KoHTekcTax. OHO
MOKAa3bIBAET, YTO UJICHTU(PHUKATOP, PACTIONOKCHHBIN 32 HUM, SIBJISIETCS "'3anmoHuTeneM" (akTUIeCKOTro TUIA. ITOT TUIT HE 0053aTeNIbHO JOKEH ObITh

kjaccoM. OH TaKke MOXKET ObITh JII0OOBIM BCTPOEHHBIM TUIIOM. Kpome Toro, n1omyckaeTcsi HCHOIb30BaHHE KOHKPETHBIX TUIIOB MMAPaMETPOB BbIPAKEHHIA.
template <class Type, int size> // Tun u 3HaueHHE
class Array;

310 nogo6HO nMapaMmerpaM (GYHKIHNH — B MOMEHT pealn3aluy Kinacca Array 3HaueHHE YKa3aHHOTO TUIA (B JaHHOM ciiyyae int) JOJKHO MPEJOCTaBISAThCSA

KJIINEHTCKOU ITPOrpaMMOii.

B kauecTtBe napaMeTpoB MOT'YT HUCIHOJIB30BAaTLCA TUIIBI, I_Ha6J'IOHBI, TNEPCMCHHBIC. Oo6nacTh JIeHCTBUS nmapamMeTpa a0JIOHAa — OT TOYKH OIMCAHUS J0 KOHIIa

11a0JIoHa, TOATOMY HapaMeTp MOXKHO UCIOIB30BaTh [T OMMCAHUS CIEIYIOIUX 32 HUM, HallpuMep:
template <class T, T* p, class U =T>

class X {
¥

B nannom npumepe tuny U o yMOJTYaHUIO ONPEEIIEH TUIl 1, a yKa3arellb HMEET paHee ONpEeAeIeHHbIN ThIl 7.

[Tpumep 1. [lIabnon kimacca «crek». Tun mapamerpa o603HauaeTcs uMeHeM Type, onpeeIeHHBIM MPOTPaMMUCTOM.
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4 E#include <iostream:
#include <string>
#include <math.h>
using namespace std;

WD s hokn

template <class Type>
1@ Flclass Stack

Jlexkumsn 2 - PaspaboTka knaccos

11 {

12 private:

13 Type* items;

14 int size;

15 int top;

16 public:

17 Stack(int sz); f fwoHcTpyKTOp

18 Stack(); J// KOHCTpYKTCp No YMONYaHWL
19 Stack(const Stack<Type>& L)};  //koHCTpyKTOp KONWpOoBaHWA
28 = ~Stack(); ff pecTpykTop

21 | // ocHoBHEE onepayuw

22 void push(Type element);

23 Type pop();

24 Type peek();

25 int Top()} { return top + 1; };

26 bool isEmpty();

27 // neperpyska cnepauM® CNOMEHWA - KOHKSTEHAUMW OBYX CTEKOE
28 Stack<Typer& operator + (Stack«Typex& L);

29 // neperpyska onepauum >

3@ bool cperator > (Stack<Type»& L);

31 Type* info() { return items; };

32 B

33

Metoasl ma0JIOHa KJlacca aBTOMATUYECKU CTAHOBSATCS IIA0JIOHAMM (I)YHKI_II/Iﬁ Ecnu meton onuceiBaeTcs BHE I_I_Ia6J'IOHa, TO €I'0 3aroJIOBOK — 3TO 3aroJioBOK

11a0oHa-pyHKIUH.

TR KOHCTpYKTOp

template <class Type>
Estack<Typer::Stack({int sz)
i
size = =z}
top = -1;
items = new Type[size];

ff----- KOHCTPYKTOpP KONWpOBEHWA (onepauns NpWCBavBaHWA =)------

template <class Type:

Elstack<Typer::Stack{const Stack<Typerx& L)

1
items = new Type[L.size];
size = L.size;
top = L.top;
for (int 1 = ®; i <= top; i++)
items[i] = L.items[i];
L}
F R KOHCTPYKTOpD MO YMONYaHWD --------

template <class Type>
ElSstack<Type>::Stack()

1

size = 1@@;

top = -1;

items = new Type[size];
¥
- - LecTpyKTop

template «<class Type>
Bstack<Type>::~Stack()

1

delete[] items;

template <class Type:
ElType Stack«<Typer::peek()
1

L

return items[top];
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- BLBO], BEPUWWHH CTEeKa--------
template <class Type>
" Type Stack<Typer::peek()

return items[top];
- BECTEBKa SHE4YeHWe B CTEeK----

template «<class Type>
"woid Stack«<Typer::push{Type element)

1
if (top == size - 1) return;
items[++top] = element;
b
ff-——— YOANEHWE SHE4YEHWA W3 CTeKa----

template <class Typer
—Type Stack<Type>::pop()

1
if (lisEmpty()) return items[top--];
b
/f----meTop - npegukaT, NpoBepKa CTEKa Ha NycToTy--------

template <class Type>
—Ibool Stack<Typer::isEmpty()

1
return (top == -1);
¥
//---- NeperpyxeHHaA onNepauMA CROMEHWA LBYX CTEKOB------

template <class Type:
JStack<Typerf Stack<Type>::operator + (Stack<Typex& L)
1
int i = @;
Stack<Type:* S = new Stack<Typex(size + L.size);

for (; 1 <= top; i)
S-rpush{items[i]);

for (1 = 8; 1 <= L.top; iH+)
S-rpush{L.items[1])};

return *5;

FFEEEEESEES NMeperpyseHHas onepauna  CpasHeHWA ABYX CTeKoB----

template «<class Type>
—bool Stack<Typer::operator > (Stack<Typex& L)

1
b

return (top » L.top);

Cosznanne o0bekTa MadIOHHOTO Klacca Ha3bIBaeTes peann3anuei (instantiation). OHo momoOHO co3nanuio o0bekTa mobdoro kinacca B C++. Korma
KJIMEHTCKask IporpaMMa MPUIHCHIBACT 3HAUYCHHSI KOHKPETHOMY OOBEKTY IIa0JIOHHOTO KJlacca, OHA JIOJDKHA MPEAOCTaBUTh Ul KaXKJI0TO I1a0JOHHOTO
napameTpa aprymMent ¢akruueckoro tumna. [llabmon Stack He siBsieTCs KilaccoM, 3TO BCEro JHIIb madinoH. OH He MOIePKUBAET MPSIMOE CO31aHNE

oobekToB Stack. O6bekT Stack 6e3 yka3aHus pakTHUECKOTO TUIIA PH BHI30BE (PYHKIIMU SBISIETCS OLTHOKOM.

DaKTUYECKUI TUT ONpeAeTseTCs MPU pean3aliy 1adIoHa KaKk UM TUTIA B YIJIOBBIX CKOOKaX, KOTOPbIe JOOABIISIOTCS K IMEHHU IA0JIOHHOTO Kiacca.

Nwms oObekTa 3a1aeTCst TAKKM K€ 00pa3oM, Kak U JiJIsl OOBIYHBIX KiaccoB. [lapaMeTpsl KOHCTPYKTOPOB UCTIONB3YIOTCS TaM, TAe HEOOXOIUMO.

Stack<int>iS(50); // crek mensix amuHOM 50 3HAYCHUN

Stack<char> ¢S(200); // ctex cumBosnoB ayuHOM B 200 CHMBOJIOB

PaccmotrpuM ncnonp3oBanue mabaoHa cTeKa Ha pa3HBIX TUMAX JIAHHBIX OT MPOCTHIX 0a30BBIX THUIIOB 10 00JIee CIOKHBIX OOBEKTHBIX TUITOB.

[IporpaMmma — KJIMEHT U1 KJIacca CTEK, peain30BaHHOTO Ha Turie int 1 double nmpeacTasieHa HIDKE.

—lint main()

Jlexkumsn 2 - PaspaboTka knaccos

{l
Stack<int»® stk2; stk2 = new Stack<int:(18);
stk2->push(56);  stk2->push(67);
cout << stk2-»peek() << endl;
Stack<double> stkl(2@); //oTpabaTHBaeT KOHCTPYKTOpP C NapaMeTpami
stkl.push(23.5); stkl.push(-34.5);
cout << stkl.Top() << endl;
Stack<doubler stkS = stkl; /foTpabaTuHBaeT KOHCTPYKTOP KONWpoBaHWA
Stack<doubler st; /foTpabaTuBaeT KOHCTPYKTOPR MO YMONYaHWD
stkS.push(45.1%;
st = stkl + stk5; /fonepauwa cnoxeHWA ANA CTeka
st.push(56.1);
double* m = st.info();
for (int i = @; 1 < st.Top(); i++) cout << m[i] << endl;
cout << st.Top()} << endl;
if (stkl » st) cout << " stkl -pasmep cTexa Gonbwe";
else cout << " stkl -paszmep cTeka meHswe ";
¥
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Bornee cnoxnas Oyaet nporpaMMa — KJIHEHT 71 KJlacca CTeK, pealln30BaHHOTO Ha 00beKTHOM Tune Point. Onucanue oObeKTHOTO THIIA TOTpedyeT

Meperpy3Ky OmepaIui BbIBO/IA, B OOIINX CIIydasiX TpeOyeTcst meperpy3uTh TaKKe ONEpaiuio CpaBHEHUS JIJIsl TIOUCKA U pa3paboTaTh METOIBI 00padOTKH

Jlexkumsn 2 - PaspaboTka knaccos

1oJieil 00beKTA.

—lclass Point {

private:
int

- I

.'I. .'..

Xy ¥3

neperpysky onepaudy noMelieHWA B NOTOK BHBCOOA obbABnAEM APFKECTBEHHCG
Enaccy, oHa 0ONMHE MMETE A0CTYN K SaKpWThiM NOonAM enacca X WY

friend ostream® cperator <<{ostream cut, const Point& p});

public:
Point() { } J// KOHCTpyKTOp no ymon4aHwm: nNycToi
= Point({const Point& p) // wOHCTpykTOp KOonNWpoBaHWA
1
X =P.X; ¥ = P-Y;
¥
= vold set(int a, int b) // ycTaHoBWTe koopaWwHaTw Point
1
X o=a; y = b;
h

// neperpyska onepayWM NOMEWEHWA B NOTOK BHBOAE
—lostream& operator << (ostream& out, const Point& p)

out << "™ << p.x €< V" << puy << M"Y return out;

=lint main()

Point data[5]; // obvekT Point
Stack<Point» s(5); // obwexkt Stack

)
data[@].set(1l, 2); data[3].set(7, 8); data[l].set(3, 4);

data[2].set(5, 6); data[4].set(9, @);

int n = sizeof(data) / sizeof(Point);

cout << "Initial data: ";

for (int §j = @8; j < n; jH+) { cout << data[]] <«
for (int 1 = 8; 1 < n; iH4+) { s.push(data[i]); }

cout << " Inversed data: “;
while (!s.isEmpty(}) cout << s.pop()} <<

i

C++ noanep:kuBaeT KOHLEMIHUIO CIIEIHAIU3alMK [IPH paboTe ¢ MapamMeTpaMu THIIa, KOTOpble TpeOyIOT crennaabHoi 00padboTku. J{is kaxaoro
CHEIHAJIbHOTO KJIacca JOKEH MPeyCMaTpUBAThCS OTACNIbHBIN cleluaJu3upPoBaHHbIH Ma0/I0H Kiaacca. CHHTAKCHC ONMHUCAHUA CIIeIUaTU3aIH

MIPEACTABISIET CO00M 00bEIMHEHNE CUHTAKCUCA JJIS CaMOT0 MIAOJIOHHOTO Kilacca (B CIUCKE TapaMeTPOB Ma0JIoHa) M HHUITHATU3alluK abjioHa B

KJIMEHTCKOU mporpaMMe (B ciucke (PakTHueCKUX TUIIOB).

ITocne onucanus mabaoHa Kj1acca, NmoMeacTCA IIOJJHOC OIIMCAHHEC CIICHUAJIU3NPOBAHHOI'O KJjIacCa, IIpyu 9TOM Tpe6yeTc;1 3aHOBO OIIPCACIUTD BCC €Io

METOIBI.
template <class T> // ynamute knace T u3 ckoGok
class Array {...};
// no6aBuThH <char*> x uMeHu K1acca
template <> // mycTON CIIMCOK MapaMeTpoB II1aboHa

class Array<char*>{ ... }; // cnucok akTH4eCKIX TUTIOB

B MmeTopax cnernuanuzamun 1abJI0HOB OIMUCBIBACTCH, YTO CIACAYCT BBIIIOJHUTD IJIA KOHKPETHOI'O THUIIA. CHGIII/IaJII/I?,aIII/IH mabaoHa pPCamn3yeTCAd C

HCIIOJTb30BAHUEM TOTO )K€ CHHTAKCHCA, 9TO M JIJIsl 00beKTa MmabdinonHoro kiacca. OObsIBICHHE CIICITUATH3UPOBAHHOTO 00BEKTA IMA0IOHA:

Kaxxnas Bepcus kinacca wim QyHKIHH, co3/1aBaeMast o MabiIoHy, COIEPKUT OMHAKOBBINA 0a30BbIi anroputm. [Ipu sToM apexTHBHOCTH ATOTO
aJIrOpuTMa B 3aBUCUMOCTH OT TUIIA JIAHHBIX MOXKET CUJIbHO MEHAThCA. Eciu nis kakoro-nu0o Tumna cyuiecTByeT 0osiee 3pGEeKTUBHBIN aaropuTM

(mporpamMMHBIN KOZ) MOKHO MPEAYCMOTPETH CIIEUAIbHYI0 peaan3aliio OTAebHBIX METOOB, T. €. CeluaIu3upoBaTh MeTO/.

template <class Data>

void List<Data>::print(){ ...};

//cnenanu3upoBaHHOE OMMCAHUE B OIMCAHUH KJlacca
void List<char *>::print({ ...};

https://feducon2.tyuiu.ru/mod/book/tool/print/index.php?id=571191

; cout << endl;

"3 } cout << endl;

Array<char*>al;
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Ecnu co3man 00bexT
List <char*> Str;

TO BBI3BAaH 6YI[€T METO CHGHHaJII/I3I/IpOBaHHBII>'I.
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