05.06.2023, 20:47 TNexuma 3- HacneposaHue knaccos 1 nonvmopduam OOT

Jlekums 3- HacnenosaHue knaccos 1 noammopgusm OOTT

[1paBuna Hacne0BaHNs Knaccos

Kiaccel B 00bEKTHO-OPHEHTHPOBAHHBIX IPOrPaMMax UCIIOIB3YIOTCS IS MOACIUPOBaHUs HH()OPMAIIMOHHBIX CYIIHOCTEH pealbHOM H/WIIM MPOrpaMMHOMN
npeaMeTHOU obnacT. B3aumoneiicTBre 3THX CYIIHOCTEH MPEIMETHOM 00IACTH pelIaeT MOCTABICHHYIO 3a1ady. B3anMozneiicTBue CyIHOCTeH B
OTHOLICHUH POOUMENb/NOMOMOK — 3TO OTHOLICHHUE HACAEI0BAHHUS, HIMCHYEMOE TAaKKe OTHOLICHUEM 0000w enue/cneyuanuzayus (is-a). HacnenoBanue

SABIIACTCA OJHHUM U3 OCHOBHBIX MCXaHHU3MOB B 06’beKTHO-0pI/IeHTI/Ip0BaHHI>IX SA3BIKax MporpaMMUPOBaHUU.

HacnenoBanmne — OTHOIICHHE TAaKOE MEXIY KJIacCaMHM, IIPU KOTOPOM OZIMH KJIACC ITOBTOPSET CTPYKTYPY M [OBEAEHHE IPyroro kiacca (0ourouHoe

Hacredoeanue) I APYTHX (MHOJICECMBEHHOE HACTIe006aH e) KITACCOB.
Kiacc, moBeneHue u CTpyKkTypa KOTOPOro HaclIeLyeTcs, Ha3bIBaeTcsl 0a30BBIM KIacCOM, a KJIAcC, KOTOPBI HACIEAYeT — IIPOU3BOAHBIM KIIaCCOM.
OOwuInii CHHTAKCHC CO3/IaHHs TPOM3BOAHOTO KJIACCa MPH OAWHOYHOM HACIIEeOBAHHK.
class nms : K104 _J0cTyHa BMsi_0a30BOro_Kiacca {
// Teno knacca
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Puc.1 basossrii knace Circle n npon3sBoHslit kiace Ball

[IpousBonusiii kiaacc Ball nacnenyer Bee wiensl 0a3oBoro kinacca Circle, a taioke 3ameniaer (nepeomnpeneisier) u nodasisier HoBble MeTons! (Puc.1).
Slopom knacca Ball 6yger monnslii coctas kinacca Circle (Puc.2).

Puc.2 Tlpounssoansiii knacc Ball
Ipumep 1. O6bsBrenue knacca Ball kak mpoussogsoro ot kiacca Circle Ha si3pike C++.

class Circle

public:
Circle(double vr, double vy, double vx);
Circle();
~Circle();

double getRadius();
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double getX();
double getY();
void setCircle();
void setRadius();

void ShowsStatistics();

protected:
double r;
double x;
double y;
IS

//mpon3zBoxHbIi kiacc Ball momydeH oTKpBITBIM Hace10BaHUEM OT 6a30BOT0O
// xmacca Circle

class Ball : public Circle

public:

Ball();

~Ball();

string getName();

double getZ();

void setName();

void setZ();

void ShowStatistics();
protected:

string name;

double z;

¥

B ciiyyac MHOKeCTBEHHOTO HAC/IC0BAHMS [TOCJIE IBOCTOUMS IEPEUUCIIAIOTCS YEPE3 3aMsATyI0 Bce 0a30BbIe KIACChl CO CBOMMU KIIIOYaMH JOCTYIA K HUM.
IIpou3sBoaHbIil K1acc, B CBOIO OYEPEllb, CAM MOXET CIIY)KUTh 0a30BbIM Ki1accoM. Takoi HaOOp CBS3aHHBIX KJIACCOB TPAJULIMOHHO Ha3bIBACTCS Hepapxuei

KJaccoB. Mepapxus danie BCEro sBIIETCS AEPEBOM, HO MOXKET UMETh U GoJiee OOIILyI0 CTPYKTYpy rpada.

IIpodaema HeOTHO3HAYHOCTH PU MHOKeCTBEHHOM HacJjenoBanuu. Ilycts or 6azoBoro kinacca Parent, umeromero noie x, HaclexylOTcs [Ba Kiacca
HeirA u HeirB, a knacc HeirAB - mpou3BoaHBIi OT 3THX IBYX KJ1acCOB (MHOXKECTBEHHOE HaclieoBaHKe). ECiu monbITaTbest 00paTUThCs K SJIEMEHTY X U3
MeTon0B kiacca HeirAB, To kommuisitop Bocnpumet Beipaskenne HeirAB:: x kak HeopHO3HaYHOE U pekpaTut padoty. st perenus npodiaemsr B C++
IIPelyCMOTPEH MeXaHH3M, Oraroziapst KotopoMy B kiace HeirAB Oyner BkiroueHa Tosibko ofiHa komus kiacca Parent. Jlocturaercs sto 1odaBneniemM

crietmdukaropa virtual nepes Kinouamu gocryna k Parent B 00bsiBnenusx kinaccos HeirA n HeirB.

Ipumep 2. Pemenne npo6neMsl HEOTHO3HAYHOCTH TIPY MHOKECTBEHHOM HaclleIOBaHUNU: nepapxus knaccos Parent, HeirA , HeirB, HeirAB.

#include <iostream>

using namespace std;
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class Parent {
protected:

int x;
public:

Parent(int_x=0) {x=_X; }

class HeirA: virtual public Parent {
public:

void AddA(int y) { Parent::x +=y; }

class HeirB: virtual public Parent {
public:

void AddB(int y) { Parent::x +=1y; }

class HeirAB: public HeirA, public HeirB {
public:

void ShowX() { cout << "x =" << Parent::x << endl; }

15
int main()
{
HeirAB d;
d.ShowX();
d.AddA(10); d.ShowX();
d.AddB(5); d.ShowX();
return 0;
}

IIporpamma BBIACT:

x=0

x=10

x=15

B cirydae ucnons3oBanue madaoHa 6a30BOro Kiacca IPOU3BOIHBIE KIACCH Takske OymyT 1IablIoHaMH.
ITpumep 3. CunTakcuc onucaHus mabaoHaMu 6a30BOro U NPOU3BOAHBIX KiIaccoB IIpumepa 2.

#include <iostream>

using namespace std;
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template <class T>
class Parent {
protected:

Tx;

public:

Parent(T x=0) {x=_x;}

template <class T>
class HeirA : virtual public Parent<T> {
public:

void AddA(T y) { Parent<T>:x +=y; }

template <class T>
class HeirB : virtual public Parent<T> {
public:

void AddB(T y) { Parent<T>:x +=y; }

template <class T>
class HeirAB : public HeirA<T>, public HeirB<T> {
public:

void ShowX() { cout << "x =" << Parent<T>::x <<endl; }

|5
int main()
{
HeirAB<int> d;
d.ShowX();
d.AddA(10); d.ShowX();
d.AddB(5); d.ShowX();
return 0;
)

ZLO CHX IIOPp AOCTYII K 2JIEMEHTaM KJlacca pETyInpoBaJics € IIOMOIIBIO JIBYX CHCI.II/I(I)I/IK&TOPOBI private — 3aKpbITas 4aCThb KJjiacca, publlc — OTKpbITas 4acThb
KJacca. I[.TISI 0a30BbIX KJIACCOB BO3MOXKEH C€IIC OOUH CHeI_[I/I(i)I/IKaTop JA0CTyIIa — protected, KOTOpI:Iﬁ ONIPEACIIICT TaK Ha3bIBACMY10 3aIIMIIICHHYI0 49acTh
KJacca (pI/IC3) CMbICT «BalUTBD» 3aKIII0OYacTCA B TOM, UYTO 3JICMCHTEI 9TOHN YaCTH KJIacca SIBJISIOTCS HAOCTYITHBIMU IS J1I000r0 IIPOU3BOAHOIO KjIacca, HO

B TO K€ BpEMsI OHU HEAOCTYIIHbI N3BHE KJIaCCOB JaHHOU nuepapxuu.
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WMEET AOCTYT weimp -+ public e MMEET AOCTYT
HEe MmeeT A0CTyn # protected e umeer gocryn
He umeeT aocTyn - private HE MMeeT NocTyn

Puc.3 loctyn k 3amMInEHHBIM YjeHaM Kiacca

Joctyn k wieHaMm 0a30BOTo KJlacca B IPOU3BOIHOM KJIACCE PETYIHPYETCS KJIIOYOM A0CTYIIA, OIIMCAHHOMY B OOBSBICHHH NPOU3BOJHOTO Kilacca. DTOT

KIIFOY OIIPEZICIISeT BUJL HACICHOBaHUS: omKkpuimoe (public), sawuwyennoe (protected) unu 3axpwimoe (private).
CHHTAKCHC OMUCAHMS:
class nms : [private|protected|public] 6a30BbIii_knace {

// Teno Kiacca

}s

Omkpwimoe Haciedosanue COXPaHsIET CTaTyC JOCTyIa BCeX JIEMEHTOB 6a30BOr0 KIacca, 3aujuiyeHHoe — MOHIKAET CTaTyc A0cTyma public anemeHToB
6a3oBoro Kiacca jio protected, U HAKOHEL, 3aKpbLMOe — MOHWKAET CTATyChl jjocTyna public u protected anementoB 6a30Boro Kiacca jio private. B

Ta0nuue 1 nokasan crienupuKarop J0CTyna K 4jieHam 0a30BOro Kjiacca U3 MPOU3BOIHOTO [PH Pa3HbIX BUIAX HACIIEIOBAHHMS.
Tabiuma 1

Cneuuduxarop 10CTyna B POM3BOJHOM Kilacce K 4jeHaMm 6a30BOro kiacca

Kirou poctyma
JlocTyn B
0a3oBOM Kilacce public protected private
public public protected private
protected protected protected private
private private private private

3amernenue MeTOI0B 6A30BOr0 KJjacca. WHorga B I[IPpOU3BOJHOM KJjlacce TpeGyCTCSI HECKOJILKO MHas peaju3anus MeToa, YHACI€JOBaHHOI'O U3 6a30BOro
KJjiacca. 3aMeHIeHI/Ie (Hepeonpez{eﬂeHHe) METO/Ja IMPOU3BOAUTCA ITYTEM OOBSIBIICHUS B I[IPOU3BOAHOM KjlacC€ METOAA C TAKUM K€ UMEHEM, HO C APYIrUM
aJIrOpUTMOM 06p360TKI/I. Ecnu nonanoOuTcst Bce-Taku BbI3BATh U3 TIOTOMKA METOJ IpeaKa, UCIOJIL3YETCs orepanus 10CTyIa K 00J1aCcTH BUJUMOCTH () B

IMpumepe 1 3amewmaemsiM sBisiercs metoq ShowStatistics().
Ipumep 4. B npumepe 3ameniaemoit sipisiercst GpyHkims Show.
class Base {
public:

void Show() { cout << "Dro Pabora 4!" <<endl; }
IS

class Mess: public Base

public:
void Show() {
Base::Show(); //BBI30B MeTOa 6a30BOTO KIIacca

cout << "OtkpsiToe HacnegoBaHue?" << endl;
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b

class SubMess : public Mess {
public:
void Show() {
Mess::Show();  //Bei3oB MeTozna 6a30Boro kiacca

cout << "Orauuno!" << endl;

int main()
{ SubMess sd;

sd.Show();

-

OTa nporpaMma BbIBEIET Ha DKPaH:

Oto Pabora 4!
OTkpbITOE Hacieq0BaHuE?

Ommyno!

KOHCprKTOpbl, JACCTPYKTOPSHI H ONnepaluu NpuCcBanuBaHusd 6a30BOTO Kiacca He HaCJICAYIOTCA, IO3TOMY IPH CO3JaHHUU MMPOU3BOJHOIO Kj1acCa BCTACT

BOIIPOC, HY>KHbBI JIM 3TU METO/Ibl 1 KaK OHU JOJIKHbBI OBITH pceain30BaHbI.
«Pemas BOIIPOC O KOHCTPYKTOpax IIPOU3BOAHOI'O Kjlacca, pyKOBOIICTBinTCCL CJICAYIOIIMMHU ITpaBUIaMU:

1. Ecnii B 6a30BOM Kj1acce BOOGIIIE HET KOHCTPYKTOPA WITH €CTh KOHCTPYKTOP 0 YMOTYaHHUIO, TO IPOM3BOJHOMY KJIACCY KOHCTPYKTOP HYXKEH TOJIBKO B

TOM CJ1y4ae, Koraa Tpe6yeTc;1 WHULUAJIA3UPOBATH MOJIA, BBECHHBIC B 3TOM KJIaCCe.

2. Eciiu BBI HE ONPEACINIIN HU OAHOT'O KOHCTPYKTOPA, KOMITUIIATOP CAMOCTOSTCIIBHO CO3JaCT KOHCTPYKTOP IO YMOJIYaHUIO, U3 KOTOPOTO 6yz[eT BEI3BaH

KOHCTPYKTOp 10 YMOJTYaHHIO 6a30BOTO Kiacca.

3. Eciiu B 6a30BOM Kilacce €CTh KOHCTPYKTOP C apryMEHTaMu, TO B IIPOU3BOJHOM KJ1acCe, KakK MPaBujo, TpedyeTcst 3a1aTh KOHCTPYKTOP CO CITUCKOM

apryMeHTOB, BKJIIOUAIOLINM 3HAUSHUs IS Mepelayi KOHCTPYKTOPY 0a30BOT0 KJ1acca; STOT KOHCTPYKTOP HAZo BbI3BATh B CHMCKE MHULMAIN3aLUWy [2].

HeobxoaumocTs B iecTpyKTOpe JUIsi IPOM3BOIHOTO Kilacca OIpesielIsieTcsl TeM, HY)KHO JI OCBOOOXKIaTh KaKHe-THO0 PecypChl, BBIICICHHBIC B
KoHcTpykTOpe. Eciu Takoi He0OXOJUMOCTH HET, TO MOXKHO JIOBEPHUTH KOMIIMIIATOPY CO3/1aTh JECTPYKTOP O YMOIYaHHIo. B HeM obecrieunBaeTcs BbI30B

JecTpykropa 6a30BOro Kiiacca.

Ha sTane BbimosHeHus IporpaMMbl Ipu CO31aHUN 00beKTa IMIPOU3BOAHOI0 KJIaCCa CHavaJla BbI3bIBAIOTCS KOHCTPYKTOPBI 6a30BbIX KJ1aCCOB, HaQYWHas C
CaMoOro BEPXHEIo YpOBH:, 3aTEM KOHCTPYKTOPbIL 00BEKTOB-3JIEMEHTOB Kj1acca, U B OCJICAHIOIO O4Y€PEC/Ib — KOHCTPYKTOP KJlacca. HpI/I YHUYTOXKECHUHU

o0beKTa (HaHpI/IMCp, KOorjga moKuaacTcsa 00J1acTh €ro BI/II[I/IMOCTI/I) ACCTPYKTOPBI BbI3bIBAKOTCS B IIOPSAJIKE, OGpaTHOM BbI3OBY KOHCTPYKTOPOB.

HacnenoBanue nosplmaeT MOAYJIbHOCT IPOIPAMMHOIO KOZIa X CHOCOOCTBYET IIOBTOPHOMY UCIIOJIB30BAaHUIO KOMIIOHEHTOB. I pyriiy xopouo
CKOHCTPYHPOBAHHBIX KJIACCOB OOLIEro Ha3HAuUSHHUs MOXHO OpraHu30BaTh B 61OIMoTeKy. MuTepdeiic Takux OMOIMOTEUHbIX KIIaCCOB CIeNyeT
OIyOJINKOBATh B 3ar0J0BOYHBIH (haiiie MOy, a peanu3aluio — WHKAICYIMpoBaTh B (ailil peanusanuu Moayisi. bubnuoreunsie Knaccsl MOTryT
CIIELIMAITM3UPOBATHCS [IyTEM CO3aHMs HOBBIX IIPOM3BOAHBIX KJIACCOB. B 9THX Kilaccax K ajieMeHTaM JaHHbIX U QyHKLHIM 0a30BOro Kiacca J00aBIsAI0OTCSA
HOBbIE faHHble. [10100HbIH METO MPOKO MCIIONIb3YeTC s IS CO3AaHUs IpadHUEeCKUX MOJIb30BaTeIbCKUX HHTepderico. Kitacehl MPUIoKeHus HacaeayoT
CBOICTBA N3 OMOIMOTEUHBIX KJIACCOB — OKOH, JUAJIOTOBBIX OJIOKOB, rpa)MyeCKUX KOMaHIHBIX KHOMOK. [IporpaMMHCTBI IPUIIOKEHUS] IPUMEHSIOT 9TH
CBOICTBA, pean30BaHHbIE B OMOIMOTEUHBIX Kiaccax, 00aBIsIOT crielu(uueckue CBOiCTBa, KOTOPhIE ONPEAEIISIOT, KAK UMEHHO JI0JKHA BECTH ce0s B
NPHIOXKEHUU KOHKPETHAs! KHOIKA, IMAIOroBbIit 010K Wi OKHO. B mporecce Takoi crieruain3anyy BHOCUTh U3MEHEHHUs B 0a30Bble OMOIHOTEYHbIE

KJacchl He Tpedyercst. Ciie0BaTenbHO, HET HEOOXOAMMOCTH B MX PEAAKTHPOBAHUU U Nepekomnusiiuy [3].
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Ornasnexune

1. HacinenoBanue KiaccoB

2. Kirace kak monmuMopdhHblil THIT
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1. HacneoBaHme Knacco

[TpaBina HacneoBaHMS KnaccoB

TNexuma 3- HacneposaHue knaccos 1 nonvmopduam OOT

Krnacchl B 00bEKTHO-OpPHEHTHPOBAHHBIX MPOTrPaMMax UCHOIB3YIOTCA UL MOACIUPOBaHHS HHYOPMALOHHBIX CYIHOCTEH peanbHON /UM IpOrpaMMHOIT

peaMeTHON obnacTu. B3anmozeiicTBre 3THX CYIIHOCTEH NPEAMETHOH 00NacTH penraeT MOCTaBICHHYIO 3a/1aqy. B3anumozeiictBre cylHocTeil B

OTHOIICHUHA poz)uma/lb/nomozwox — 3TO OTHOIIECHUE HAC/ICAOBAHUS, UMEHYEMOE TAKKE OTHOLLICHUEM oﬁoﬁmenue/cneuuaﬂumuuﬂ (is—a). Hacnenosanue

SIBJICTCA OAHUM M3 OCHOBHBIX MCXaHHU3MOB B OG’LCKTHO-OPI/IBHTI/IPOBaHHLIX SA3BIKaxX NMporpaMMHupOBaHUM.

HacJjienoBaHue — OTHOIIICHHE TaKOE MEKAY Ki1acCaMH, IMPU KOTOPOM OJAMH KJIaCC MMOBTOPACT CTPYKTYPY U MOBEACHUE APYTOro Kiacca (O()MHOQHOE

Hacne0oeanue) I OPYTHX (MHOJICeCmBeHHOe HACTe008aHIe) KITACCOB.

Kracc, moBeaenune u CTpyKTypa KOTOPOTO HACIIEMyeTCsl, Ha3bIBaeTCsl 0a30BBIM KJIaCCOM, a KJIACC, KOTOPBIN HACIELYeT — IPOU3BOAHBIM KITACCOM.

OOt CHHTaKCHUC CO3aHMUS TIPOU3BOJIHOTO KJlacca IpU OAWHOYHOM HACJIEIOBaHUU.

class ums : Kito4_goctyna uMsi_6a3oBoro_kiacca {

// Teno Kiacca

Circle

r double
x double

y. double

Ball

®

name: string

- double

~Cirde{)

Cirde{double, double, double)
Cirdel)

getRsdius() © double

void
ShowSiatisthosf) - void

~Ballf)

Ballf)
getNamel) : string
getl) : double
sethame() - vaid
setZ() : void
ShowSiatistics(y

vioid

INpousBonusii kiaacc Ball Hacnexyer Bee wiensl 6asoBoro kinacca Circle, a taioke 3ameniaer (nepeorpenessier) u nodasisier HoBbie Metons! (Puc.1).

Puc.1 Basossrii kiace Circle u mpou3sBoaHsIii kiacc Ball

Snpom knacca Ball Gyner nmonnbiii cocras kiacca Circle (Puc.2).

Puc.2 TIpousBoansiii knacc Ball

IIpumep 1. O6bsBnenue knacca Ball kak npousBoanoro ot knacca Circle Ha si3bike C++.

class Circle

public:

Circle(double vr, double vy, double vx);

Circle();

~Circle();

double getRadius();
double getX();
double getY();
void setCircle();

https://educon2.tyuiu.ru/mod/book/tool/print/index.php?id=571349

Hozuz
METODE

Sanremaseri
u=TOL

917



05.06.2023, 20:47 TNexuma 3- HacneposaHue knaccos 1 nonvmopduam OOT

void setRadius();
void ShowStatistics();
protected:
double 1;
double x;
double y;
1
//mpousBonHslil Kiacc Ball nomydeH oTKpBITBIM Hacle0BaHUEM OT 6a30BOI0
// xnmacca Circle

class Ball : public Circle

~

public:

Ball();

~Ball();

string getName();

double getZ();

void setName();

void setZ();

void ShowStatistics();
protected:

string name;

double z;

b

B ciiyyac MHOKeCTBEHHOTO HAC/IEA0BAHMS [IOCJIE IBOCTOUNS TIEPEUUCIIAIOTCS Yepes 3aMATyI0 Bce 6a30Bble KIacChl CO CBOMMH KITIOYaMH JO0CTYA K HUM.
[Ipou3sBoaHsIit K1acc, B CBOIO OUepelib, CaM MOXET CIIY)KUTh 0a30BbIM Ki1accoM. Takoi HabOp CBA3aHHBIX KJIACCOB TPAJULIMOHHO Ha3bIBACTCS Hepapxuei

KJIaccoB. Mepapxust daiie BCero sBILSIETCS ASPEBOM, HO MOXKET UMETh U Gosiee O0LLy 0 CTPYKTYpy rpada.

IIpodiaema HeOIHO3HAYHOCTH PU MHOKECTBEHHOM HacJsexoBanuu. [Tycts oT 6a30Boro knacca Parent, nmerorero nmone x, HaclexyrTCs JBa Kiacca
HeirA u HeirB, a kimacc HeirAB - mpou3BOAHBII OT 3THX IBYX KI1acCOB (MHOKECTBECHHOE HaclieoBaHKe). ECiiu mombITaThest 00paTUThCS K SIIEMEHTY X U3
MeTooB Kitacca HeirAB, To kommmistop Boctpumet Beipaskenue HeirAB:: x kak HeoiHO3HaYHOE U TTpekpaTut pabory. st pernenus npodiemsr B C++
MpeyCMOTPEH MEXaHU3M, Oarojaps kotopomy B kiacc HeirAB Oyner BitoueHa TobKo ojiHa Komus kiacca Parent. Jlocturaercs 31o 1o6aBieHreM

cnewudukaropa virtual nepes kiroyaMu qoctyna k Parent B o0bsiBieHusx kinaccos HeirA u HeirB.

Ipumep 2. Pemenue npo6iieMbl HEOJHO3HAYHOCTH [P MHOKECTBEHHOM HACJIEI0BaHMU: uepapxus kiaccos Parent, HeirA , HeirB, HeirAB.

#include <iostream>

using namespace std;

class Parent {
protected:
int x;
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public:

Parent(int x=0) {x=_x;}

class HeirA: virtual public Parent {
public:

void AddA(int y) { Parent::x +=y; }

class HeirB: virtual public Parent {
public:

void AddB(int y) { Parent::x +=1y; }

class HeirAB: public HeirA, public HeirB {
public:

void ShowX() { cout << "x =" << Parent::x << endl; }

b
int main()
{
HeirAB d;
d.ShowX();
d.AddA(10); d.ShowX();
d.AddB(5); d.ShowX();
return 0;
}

IIporpamma BbIACT:

x=0

B cnyuae ucnonb3oBanue magaoHa 6a30BOro Kiacca MPON3BOIHbIC KIACCHl Takke OyIyT MmabloHaMH.
Ipumep 3. CuHTakcuc omucanus mabIoHaMK 6a30BOTO M TPOU3BOAHEIX KiIaccoB [Ipumepa 2.
#include <iostream>

using namespace std;

template <class T>

class Parent {
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protected:
Tx;

public:

Parent(T x=0) {x=_x;}

template <class T>
class HeirA : virtual public Parent<T> {
public:

void AddA(T y) { Parent<T>:x +=y; }

template <class T>
class HeirB : virtual public Parent<T> {
public:

void AddB(T y) { Parent<T>:x +=y; }

template <class T>
class HeirAB : public HeirA<T>, public HeirB<T> {
public:

void ShowX() { cout << "x =" << Parent<T>::x <<endl; }

I8
int main()
{
HeirAB<int> d;
d.ShowX();
d.AddA(10); d.ShowX();
d.AddB(5); d.ShowX();
return 0;
)

Jlo cux mop IOCTYTI K 3IeMEHTaM KJIacca PeryIHpoBajcs ¢ HOMOIIBIO IBYX CIENN(UKATOPOB: private — 3akphITas 4acTh Kinacca, public — OTKpBITas 9acTb
ki1acca. J1s 6a30BBIX KIIACCOB BO3MOKEH €Ille OAUH CHEIM(PUKATOp JOCTyIa — protected, KOTOPEIil ONpeeNsIeT Tak Ha3bIBACMYIO 3ALIHIIEHHYI0 JacTh
kiacca (puc.3). CMBICI «3aIUTED) 3aKIF0YACTCS B TOM, YTO SJIEMEHTHI 3TOH JaCTH KJIacca SBILIOTCS OCTYIHBIMH IS JF000TO IPOU3BOAHOTO KiIacca, HO

B TO K€ BPEMsI OHN HEAOCTYIIHBI N3BHE KJIaCCOB JTaHHOU HCpapxXuu.
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WMEET AOCTYT weimp -+ public e MMEET AOCTYT
HEe MmeeT A0CTyn # protected e umeer gocryn
He umeeT aocTyn - private HE MMeeT NocTyn

Puc.3 loctyn k 3amuIEHHBIM YjeHaM Kiacca

Joctyn k wieHaMm 0a30BOT0 KJlacca B IPOU3BOIHOM KJIACCE PETYIHPYETCS KJIIOYOM A0CTYIIA, OIIMCAHHOMY B OOBSBICHHH NPOU3BOJHOTO Kilacca. DTOT

KIIFOY OIIPEZCIISeT BUJL HACICHOBaHUS: omKkpbimoe (public), sawuwyennoe (protected) unu 3axpwimoe (private).
CHHTAKCHC OMUCAHMS:
class nms : [private|protected|public] 6a30BbIii_knace {

// Teno Kiacca

}s

Omkpwimoe Haciedosanue COXPaHsIET CTaTyC IOCTyMa BCeX JIEMEHTOB 6a30BOr0 KIacca, 3aujuiyeHHoe — MOHIKAET CTaryc A0cTyma public anemeHToB
6a3oBoro Kiacca jio protected, U HAKOHEL, 3aKpbLMOe — MOHWKAET CTATyChl jjocTyna public u protected anementoB 6a30Boro Kiacca jio private. B

Ta0nuue 1 nokasza crienupuKarop J0CTyna K 4jieHam 0a30BOro Kjiacca U3 MPOU3BOIHOTO [PH Pa3HbIX BUIAX HACIIEIOBAHHMS.
Tabiuma 1

Cneuuduxarop A0CTyna B IPOM3BOJHOM Kilacce K 4ieHaMm 6a30BOro kiacca

Kirou poctyna
JlocTyn B
0a3oBOM Kilacce public protected private
public public protected private
protected protected protected private
private private private private

3amernenue MeTOI0B 6A30BOr0 KJacca. WHorga B I[IPpOU3BOJHOM KJjlacce TpeGyCTCSI HECKOJILKO MHas peaju3anus MeToa, YHACI€JOBAaHHOI'O U3 6a30BOro
KJjiacca. 3aMeHIeHI/Ie (Hepeonpez{eﬂeHHe) METO/Ja IMPOU3BOAUTCA ITYTEM OOBSIBIICHUS B IIPOU3BOAHOM KJjlacC€ METOAA C TAKUM K€ UMEHEM, HO C APYIrUM
aJIrOpUTMOM 06pa60TKI/I. Ecnu nonanoOuTcst Bce-Taku BbI3BATh U3 TIOTOMKA METOJ IpeaKa, UCIOJIL3YETCs Oorepanus 10CTyIa K 00J1acTH BUJUMOCTH () B

IMpumepe 1 3amewmaemsiM sBisiercs meroq ShowStatistics().
IIpumep 4. B npumepe 3ameniaemoit sipisiercst GyHkims Show.
class Base {
public:

void Show() { cout << "Dro Pabora 4!" <<endl; }
IS

class Mess: public Base

public:
void Show() {
Base::Show(); //BBI30B MeTOa 6a30BOTO KIlacca

cout << "OtkpsiToe HacnegoBaHue?" << endl;
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b

class SubMess : public Mess {
public:
void Show() {
Mess::Show();  //Bei3oB MeTozna 6a30Boro kjiacca

cout << "Orauuno!" << endl;

int main()
{ SubMess sd;

sd.Show();

-

OTa nporpaMma BbIBEIET Ha DKPaH:

Oto Pabora 4!
OTKpbITOE Hacieq0BaHuE?

Ommyno!

KOHCprKTOpbl, JACCTPYKTOPSHI H Onepaluu NpuCcBanuBaHusd 6a30BOTO Kiacca He HaCJICAYIOTCA, IO3TOMY IPH CO3JaHHUU MMPOU3BOJHOIO Kj1acCa BCTACT

BOIIPOC, HY>KHbI JIM 3TU METO/Ibl 1 KaK OHU JOJIKHbBI OBITH pceain30BaHbI.
«Pemas BOIIPOC O KOHCTPYKTOpaX IIPOU3BOAHOI'O Kjlacca, pyKOBOIICTBinTCCL CJICAYIOIIMMHU ITpaBUIaMU:

1. Eciii B 6a30BOM Kj1acce BOOOGIIIE HET KOHCTPYKTOPa WITH €CTh KOHCTPYKTOP 0 YMOTYaHHUIO, TO IPOM3BOJHOMY KJIACCY KOHCTPYKTOP HY)KEH TOJIBKO B

TOM CJ1y4ae, Koraa Tpe6yeTc;1 WHULUAJIA3UPOBATH MOJIA, BBEJCHHBIC B 3TOM KJIacCe.

2. Eciu BBl HE OIIPEACIINIIN HU OAHOI'O KOHCTPYKTOPA, KOMIIUIIATOP CaAMOCTOSTCIIBHO CO3JaCT KOHCTPYKTOP I10 YMOJIYaHUIO, U3 KOTOPOIo 6yz[eT BEI3BaH

KOHCTPYKTOp 10 YMOJTYaHHIO 6a30BOTO Kiacca.

3. Eciii B 6a30BOM Kjlacce €CTh KOHCTPYKTOP C apryMEHTaMu, TO B IIPOU3BOJHOM KJ1acCe, Kak MPaBujo, TpedyeTcst 3a1aTh KOHCTPYKTOP CO CITUCKOM

apryMeHTOB, BKJIIOYAIOLINM 3HAUSHUs IS Nepe/layi KOHCTPYKTOPY 6a30BOTo KJ1acca; STOT KOHCTPYKTOP HAZo BbI3BATh B CHMCKE MHULMAIN3aLUmy [2].

HeobxoaumocTs B iecTpyKTOpe JUIsi HPOM3BOIHOTO Kilacca OIpesielIsieTcsl TeM, HY)KHO JIM 0CBOOOXKIaTh KaKHe-THO0 PecypcChl, BIIEICHHBIC B
KoHcTpykTOpe. Eciy Takoi He0OXOIUMOCTH HET, TO MOXKHO JIOBEPHUTH KOMIIMIIATOPY CO3/1aTh JECTPYKTOP O YMOI4YaHHIO. B HeM oOecrieunBaeTcs BbI30B

JecTpykropa 6a30BOro Kiiacca.

Ha sTane BeimonHeHus IporpaMMbl Ipu CO3JaHUH 00beKTa IMIPOU3BOAHOI0 KJIaCCa CHavYaJla BbI3bIBAIOTCS KOHCTPYKTOPBI 06a30BbIX KJ1aCCOB, HaAUYHWHas C
CaMoOro BEPXHEIo YpOBHs, 3aTEM KOHCTPYKTOPbBIL 00BEKTOB-3JIEMEHTOB Kj1acca, U B IOCJICAHIOIO O4Y€PE/Ib — KOHCTPYKTOP KJlacca. HpI/I YHUUYTOXKECHUHU

o0beKTa (HaanMep, KOorga nmoKuaacTcsa 00J1acTh €ro BI/II[I/IMOCTI/I) ACCTPYKTOPBI BbI3bIBAKOTCS B IIOPSAJIKE, OGpaTHOM BbI3OBY KOHCTPYKTOPOB.

HacnenoBanue noplmaeT MOAYJIbHOCTb IPOIPAMMHOIO KOZIa X CHOCOOCTBYET IIOBTOPHOMY UCIIOJIB30BAaHUIO KOMIIOHEHTOB. I pyriiy xopouo
CKOHCTPYHPOBAHHBIX KJIACCOB OOLIEr0 Ha3HAUSHHUs MOXHO OpraHu30BaTh B 6uOIMoTeKky. MuTepdeiic Takux OMOIMOTEUHbIX KIIACCOB CIeNyeT
OIyOJINKOBATh B 3ar0J0BOYHBIH (aiiie MOy, a peanu3aluio — WHKAICYIMpoBaTh B (ailil peanusanuu Moayisi. bubnuoreunsie knaccsl MOTyT
CIIELIMAITM3UPOBATHCS [IyTEM CO3aHMs HOBBIX IIPOM3BOAHBIX KJIACCOB. B 9THX Kilaccax K aJieMeHTaM JaHHbIX U QyHKLHIM 0a30BOro Kiacca J00aBIsAIOTCSA
HOBbIE JaHHble. [10100HbIH METO IMPOKO MCIOb3YeTCs VIS CO3AaHUs IPadHUECKUX MOJIb30BaTeIbCKUX HHTepderico. Kitacehl MpUIoKeHus HacaeayoT
CBOICTBA N3 OMOIMOTEUHBIX KJIACCOB — OKOH, JUAJIOTOBBIX OJIOKOB, rpa)MYeCKUX KOMaHHBIX KHOMOK. [IporpaMMHCTBI IPUIIOKEHUS! TPUMEHSIOT 9TH
CBOICTBA, peaqn30BaHHbIE B OMOIMOTEUHBIX Kiaccax, 100aBIsIOT crieluduueckue CBOiCTBa, KOTOPhIE ONPEAEIISIOT, KAK UMEHHO JI0JKHA BECTH ce0s B
HPHIIOXKEHUN KOHKPETHAs! KHOIKA, MAIOroBbIil 010K WM OKHO. B mpolecce Takoi crieruan3anyy BHOCUTh U3MEHEHHUs B 0a30Bble OMOIHOTEYHbIE

KJacchl He Tpedyercst. CiieoBaTenbHO, HET HEOOXOAMMOCTH B MX PEAAKTHPOBAHUU U Mepekomnusiuu [3].
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2. Knacc kak nonmmopdHbi Tin

BMpTyaanue METO/bI N a6CTpaKTHbI€ K/1dCCbl

OL[HI/IM 13 IMaBHBIX JJOCTOMHCTB O6’I>GKTHO-0pI/ICHTI/Ip0BaHHOI‘O moaxoaa sABJISAETCA BO3SMOXHOCTh OIIMCATh KJIACC KakK HOHI/IM()p(bHHﬁ THII.

HOJ’II/IMOP(I)I/ISM — 9TO BO3MOXXHOCTbH HCIIOJIB30BAaTh OJUHAKOBBIC UMEHA IJIA Pa3HBIX METOJOB, BXOAAIIUX B Pa3JIMYHBIC KJIACCHI UCPAPXUU HACICIOBaHUS.
KOHHC]’[HI/IS{ l'[OJ'II/IM()p(l)PBMa obOecreunBacT B Cliyqa€ NpUMCHCEHU METOa K 06’[)6]('1"}7 HUCIIOJIB30BaHUC UMCHHO TOIr0 ME€TOAA, KOTOpBIﬁ COOTBETCTBYET

KJ1accy 00beKTa.

©®  Ilonumopdusm no3BoISET MOBBICUTH IPOLEHT IOBTOPHOIO UCHIOJIL30BAHUS KOA U COKPATUTh TEM CAMBIM Pa3Mep IIPOrpaMMbl U BpeMEHHbIE

3aTparel HA €€ HAIlMCaHMe.

JI7ist KOPPEKTHOTO JOCTYTIA Yepe3 ykasaTellb Ha 6a30BbIil KIIace K MepeonpeeicHHBIM METOIaM HePapXUH KIaCCOB HCIIONB3YIOT MEXaHU3M BHPTYAJIbHBIX
MeTO0B. BHpTyalbHBIH MeXaHH3M PaboTaeT TONBKO MPU HCIIOIB30BAHNN yKa3aTellel i CChUIOK Ha 00beKThl. OOBEKT, OIpeIe/IeHHEI Yepe3 yKa3aTelb HiIH CChLIKY
U COZICPIKAIINI BUPTYAIBHBIC METO/bI, HA3bIBACTCS MOIMMOP(HBIM. MeXaHH3M BHPTYAJIBHBIX MCTOIOB 3aKIIFOYACTCS B TOM, UTO, PE3YJIBTAT BBI30BA BHPTYaIBHOTO
METO/Ia C MCIIOIB30BAHHEM YKa3aTelIsl MM CCBUIKU 3aBHCHT HE OT TOTO, HA OCHOBE KAKOTO THIIA CO3JAH yKa3aTellb, a OT THIIA 00bCKTa, Ha KOTOPbII YKa3bIBAaCT STOT
yKa3aTelb.

BuptyanbHslii MeTos 00bsBIsieTcs crienudukaropoM virtual. Bo Beex kiiaccax-HacleHHKaX HACIeAyeMblii BUPTyalbHbIH METO OCTAaeTCsl BUPTYaJlbHbIM

I I[OJIHMOpq)HLIM. Taxkum 06pa30M, BCC THUIIbI-HACJICAHUKHA HOJII/IMOp(bHOI‘O THIIA SABJISAIOTCS l'IOJ'lI/IMOp(bHI)IMI/I THIIaMH.

Knacc, copeprxatmii XoTst Obl 0IMH BUPTYaJIbHBIA METO/I, HAa3bIBACTCS MOJIMMOP(HBIM THIOM (KJIACCOM), 2 OOBEKT 3TOT0 THIA — MOJUMOP (PHBIM

00BEKTOM.

[To oTHOmICHNIO KO BCEM BUPTYaIbHBIM METOIaM KOMITHIIITOP IIPUMEHSET CTPATETHIO 71030He20, Ul OUHAMUYECK020, c6a3bl6anus. I1pu BbI30BE
BUPTYaJIbHOIO METOJIA Yepe3 yKa3aTellb Ha IOIMMOP(HBIN 00BEKT OCYLIECTBIASTCS TMHAMUYECKIH BEIOOP METOa B 3aBUCMMOCTH OT TEKYILLEro 00bEKTa,
a He OT THIIA yKa3aTens Ha 00beKT. Y moaToMy MeTox BEIOMpPAeTCs Ha dTalle BHIIOJHEHNUS, a He KOMIWIIIUK. B 3TOM IposiBiIseTcs IMHAMUYe CKUH

nonuMopdusM.

Jlist peanu3any AMHAMUYECKOTO CBS3BIBAHMSI KOMITWIIITOP CO3/1AET mabauyy eupniyanbuix memooos (vtbl), a k xaxmaoMy o0beKTy 100aBIIsieT CKpBITOE
TOJIE CCBUIKHU (Vptr) Ha Tabmuiy vebl. DTO HECKONILKO CHUKAET 3(Q(EKTHBHOCTD IIPOrPaMMbl, I03TOMY PEKOMEHJYETCsl Ie/1aTh BUPTYaJIbHBIMU TOJIBKO TE

MCETOBI, KOTOPBIC NIEPCONPEACIIAIOTCS B IIPOU3BOAHBIX KJlacCaX WA ABJISAIOTCA NMOTCHIUAJIBHBIMU KaHAUAATaMU Ha TaKOC MEPCOTIPEACIICHUC.

D¢ddexTrBHEE BCero paboTarh ¢ 00bEKTaMH OHON HEpapXHu Yepe3 yKasarelb Ha 6a30Bbii kiace. Jleno B ToM, 4To pu oTKphIToM (public) HacieqoBaHun
MOXKHO [IPUCBAKUBATh TAKOMY YKa3aTelo aapec 00beKkTa kak 6a30BOro Kiacca, Tak U J11000ro mpou3BOIHOIO Kiacca.
Ipumep 1. PaccMoTpuM ciieyIonyto nepapxuio KJIaccoB.

#include <iostream>

using namespace std;

Zclass Base {
public:

Base(int X = 18) { x = X; }
void ShowX() { cout << "x = " <¢ x <€ “;"3 }
void ModifyX(} { x *= 2; }

protected:
int x3

b

Sclass Derived : public Base {
public:

volid ModifyX() { x /=2; }
b

Baze b; D ed d;

b.ShowX( }; d.ShowX();

Baze* pB;

pB = &b; pB-sModifyX(); pB->ShowX();
pB = &d; pB-:ModifyX();  pB->ShowX();
return @;

»

Dra nporpamma BbIBEJIET Ha IKpaH:
x=10; x=10; x=20; x=20;

Bropoii Bei3oB Metona ModifyX() npoucxoauT Takxke 13 6a30BOro kiacca, Tak Kak ykasareib UMeeT THIT 6a30BOro Kiacca. JTo CTaTHUeCKOe WM paHHee

CBSI3BIBAHHEC HA 3TAIC KOMITWIALUWU 110 THITY nepemem-loiz'l.

Jns peanmizaiiyi nomuMophu3Ma Uik TUHAMUYECKOTO CBS3bIBAHUS HY)KHO MOIM(HIMPOBATH NIPUBEICHHYIO BBIIIE IPOTrpaMMy JoOaBICHHEM

crietudukaropa virtual nepen 3aronoskom Metona ModifyX() B 6a30BoM kitacce, Tak 4TO TETEPh ONpeNeieHHE METOIa IPUMET BUIL:
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