JladoparopHasi padora 8. IIlporpamMupoBaHue IMHAMHUYECKHX U BUPTYAJIbHBIX

METO/10B

1. Heab padorsl
M3y4uTh BO3MOXKHOCTH BUPTYyaJbHbIX GQYHKIUH MPH HACJEIOBAaHUS KJIAcCOB Ha sA3biKe C++,
abCcTpaKTHBIE KJIACChI.

2. KpaTKne TECOPETUICCKHUE CBCACHUA

BUPTYAJIbHBIE ®YHKIINU

BuptyansHble GyHKINHT SBISIOTCS BaXKHOM YaCThIO peaTH3aluy MeXaHu3Ma rmoJmmMopdusma (To
€CTb BBIIIOJIHEHUS Pa3HBIX IEHCTBUHN C 00bEeKTaMM pa3Horo Tuma). Mcnonb3oBaHue BUPTYalbHbIX (DYHKIIMHA
MIO3BOJISIET BHITIONIHUTH HY)KHBIC JCHCTBHUS B TOM CIIydae, €CIIM JOCTYI K 0OBEKTY OCYIIECTBIISIETCS HE T10
3HAYEHUIO, a 110 YKa3aTeJlo.

[TycTs mmeetcs kinacc «Durypa», 1 UMEIOTCS ero Kiacchl-HacneaHuku «Kpyry, «KBampar» n
«TpeyroapHuky. [IycTh B KaXK/10M U3 3THUX KJIaccoB ecTh QPyHKIUSA draw( ), KOTopas IpOPHUCOBBIBAET
(burypsl Ha 3KpaHe.

Teneps mycTh UMeeTCs yKkazarenab X Ha 00beKT kiacca «Purypay. Ilo mpaBuiiaM si3bIka 3TOT
yKazareib MOXKET XpaHUTh ajjpec Kak caMoro kiacca «Durypay, Tak u ajpec J00ro U3 ero moTOMKOB,
1.¢. U «Kpyra» u «KBanparta» u «Tpeyronpankay. Temnepbp HeoOX0oauMO peann3oBath GyHkmo draw( )
TaK, 4ToOBI MpH 0OpaIleHnH K Hell yepes ykazaTesb X->draw( ) BeI3bIBajlach Obl IMEHHO HY)KHas (PyHKLIUS
draw( ), TO ecTh IMEHHO TOTO KJIacca, aJjpec KOTOPOro U XpaHUTcs B ykazarene X. [loHsTHo, 4To y Kpyra,
KBaJpaTa U TPEYroJbHUKA 3TO OynyT pa3Hbie GyHKIUU. YTOOBI 00eCeYnTh TaKyl0 BO3MOKHOCTD IS
¢dbyakun draw( ) e€ He0OX0AMMO 0OBSIBUTH BUPTYAIHHOM B 0a30BOM Ki1acce.

Hwxe npuBoaaTCS NpuMepsl, IEMOHCTPUPYIOILKE BO3MOXHOCTH BUPTYaIbHON (DYHKIUH.

[TepBrIit mpuMeEp MOKA3bIBACT, UTO OBIBAET, KOTAa 0a30BBIA U MTPOU3BOAHBIN KJIACCHI CONIEPKAT
(YHKIIUM ¢ OJTHUM U TEM K€ UMEHEM, i K HUM 00OpaIiaroTcs ¢ TOMOIIBIO yKa3aTenei, Ho 0e3
UCIOJb30BAHUS BUPTYAJIbHBIX (DYHKIUII.

class Base //BasoBEI KJaCC
{
public:
void show () //OBruHaa GYyHKLMA

{ cout << "Base\n"; }

class Dervl : public Base //IIpOM3BOIHEI KJjlacC 1
{
public:
void show ()
{ cout << "Dervl\n"; }

class Derv2 : public Base //IIpOM3BOIHEIM KJAaCC 2
{
public:
void show ()
{ cout << "Derv2\n"; }

int main ()

{



Dervl dvl; //OBBEeKT MNPOM3BOIHOTO KJjacca 1

Derv2 dv2; //OBBEeKT MNPOM3BOIHOTO KJlaCCa 2
Base* ptr; //YkazaTesb Ha Oaz0BBIA KJIACC
ptr = &dvl; //Anpec dvl 3aHecTuM B yKaszaTelb
ptr->show () ; / /BrIOMIHUTE show ()

ptr = &dv2; //Anpec dv2 3aHeCcTu B yKaszaTellb
ptr->show () ; / /BolnoNIHMTE show ()

return 0;

}

[TockonbKy yKa3aTenn Ha 0ObEKTHI JOYEPHUX KIIACCOB COBMECTUMBI IO TUITY C YKa3aTelsIMHU Ha
00BeKkThl 0a30BOr0 Kiacca MpUCcBOeHueE ptr = &dvi; u ptr = &dv2; BrionHe koppekTHo. B pesynbraTe
BBITNIOJIHEHUS TIPUBEICHHON IPOrpaMMBbl OyJeT IBaXK bl BbI3BaHa (QYHKIUS show( ) UMEHHO 6a30BOTO
KJIacca, Tak Kak KOMITWIATOP B JAHHOM CJIydae HE CMOTPUT Ha COJEPIKUMOE yKas3arTelss pir , a BBIOMpaeT

TOT METO/I, KOTOPBIN yIOBJIETBOPSIET TUITY YKa3aTest (CM. PUCYHOK).
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Pucynok 1. Jloctyn uepe3 ykaszaTenpb 6e3 UCIOJIBb30BaHUSI BUPTYAJIbHBIX (YHKIUI

Teneps U3MEHHM 00CYXKIAEMYIO TPOTPaMMy TaKUM 00pa3oM, uToObl (hyHKITUS show( ) 6a30BOTO
KJ1acca Obu1a Obl 0OBSABIICHA KaK BUPTYyaibHast QYHKIHS (TO €CTh J00OABUM repen €€ 0ObsIBICHUEM B
0a30BOM KJ1acce KIIF0UeBOe CI0Bo virtual).

class Base //Bas30BHI KJIACC
{
public:
virtual void show () //BupTyasbHasg OYyHKLNS
{ cout << "Base\n"; }

class Dervl : public Base //IIpOM3BOIHEI KjlacC 1

{

public:
void show ()
{ cout << "Dervl\n"; }
i
class Derv2 : public Base //IIpOM3BOIHEIM KJACC 2

{
public:



void show ()
{ cout << "Derv2\n"; }

int main ()

{

Dervl dvl; //OBBEeKT MNPOM3BOIHOTO Kjacca 1
Derv2 dv2; //OBBEeKT MNPOM3BOIHOTO KJjlacca 2
Base* ptr; //YkazaTesb Ha Oa30BBIA KJIACC
ptr = &dvl; //Anpec dvl 3aHecTu B ykKaszaTellb
ptr->show () ; / /BHIIOIHUTE show ()

ptr = &dv2; //Anpec dv2 3aHeCcTu B yKaszaTellb
ptr->show () ; / /BEIIOIHUTE show ()

return 0;

}

Ha BbIxoz€, B oTIIM4MeE OT MEepBOro rnpumepa, 0ysieM UMeTh

Dervl

Derv?2

TO €CTb IPH BbI30BE (QYHKIUHU show( ) OyIyT BBIOJIHEHBI METOAbI UMEHHO COOTBETCTBYIOLIUX
MIPOM3BOIHBIX KJIACCOB, a HE 6a30Boro. To €CTh OJIMH U TOT K€ BBI3OB ptr->show(), 3alycKaeT Ha
BBITIOJIHEHUE pa3Hble (PYHKIMU B 3aBUCUMOCTH OT COJEPKUMOT0 yKazarens ptr. Komnuinsatop BeiOUpaer
(GYHKIIHIO, YOBJIETBOPSIOIIYIO TOMY, YTO 3aHECEHO B yKa3aTesb, a HE TUILY yKa3aTellsd, KaK B TIepBOM
npumMepe (CM. pUCYHOK).

ptr Base

show ()

ptr —> show ()

Dervl

show ()

ptr ]
Derv2
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Pucynox 2. Jloctyn uepe3 ykazareslb K BUPTYaIbHbIM (DYHKIUSAM.

ABCTPAKTHBIE KJIACCBhI 1 HUCTBIE BUPTYAJIbHBIE ®YHKIMN

ba3oBblif kitace, 00BbEKTHI KOTOPOT'O HUKOT/Aa He OYyT CO3/1aHbl, Ha3bIBaeTCs aOCTPAKTHBIM
KJaccoM. Takoi Kitace CyIIEeCTBYET C €IMHCTBEHHOM! 11eNbI0 — OBITh POJIUTEIBCKUM 110 OTHOIIEHHUIO K
MIPOU3BOIHBIM KJlaccaM, 0OBEKThI KOTOPBIX yXke OyayT peanu3oBanbl. Eciu kinacc 10ykeH ObITh
aOCTPaKTHBIM, TO OT CO3JIaHHsI 00BEKTOB ATOTO KJIacca €ro MOXKHO 3allUTHTh IporpaMMHo. J{is aToro
JIOCTAaTOYHO BBECTH B KJIACC XOTA ObI OJIHY YMCTYIO BUPTYalbHYIO (QyHKIMIO. YucTas BUpTyanbHas
GbyHKIUSA — 3TO (QYHKIMS, TOC)Ie 00bSBIEHUS KOTOPO 106aBieHo BeipaxkeHune = 0. B crnexyromem
pUMepe JeMOHCTPUPYETCsl 00bsBICHHE U paboTa C YUCTHIMU BUPTYAJIbHBIMU (DYHKITUSIMHU.

class Base //6asoBHM KJacc

{
public:
virtual void show() = 0; //umcras BUpTyalbHasa QYHKLUS



class Dervl : public Base //TIOPOXIEeHHE kjacc 1
{
public:
volid show ()
{ cout << “Dervl\n”; }

class Derv2 : public Base / /TIOPOXIEHHE KJIacC 2

{
public:
void show ()
{ cout << “Derv2\n”; }

int main ()

{

// Base bad; //HEeBOBMOXHO CO30aThb OBOBEKT
//mn3 abCTpakKTHOTO KJjlacca
Base* arr[2]; //MaccuB ykasaTeJsyiel Ha
//Bas30BHI KJIACC
Dervl dvl; //0OBBEeKT MNPOU3BOIHOTO Kjacca 1
Derv2 dv2; //0BBexKT MPOM3BOMNHOTO KJjlacca 2
arr[0] = &dvl; //3aHecTn ampec dvl B Maccus
arr[1l] = &dv2; //3aHecTn ampec dv2 B MaCCuUB

arr[0]->show ()
arr[l]->show ()
return O;

}

/ /BBIIOJIHUTE OYHKLMIO sShow ()
//Han obouMu OBBeKTaMu

3HaK paBeHCTBA MPU OOBSIBICHUN YUCTON BUPTYyanbHOU GyHKIMU Virtual void show() = 0, 310 He
orepanus IPUCBaUBaHUS, 3TO MIPOCTO CIIOCOO COOOIUTH KOMITUIISITOPY, YTO (QYHKIIHSI OyJeT YHCTOM
BUPTYaJbHOU. Ecim Teneps monbITaThes CO3/1aTh 0OBEKT 3TOTO Kilacca, KOMITMIISITOP BBIIACT OLITHOKY.

Ha npakTrike MeXaHW3M BUPTYaJIbHBIX (YHKIIMHA 4aCTO IPUMEHSETCS JUIsi KOPPEKTHOTO BBI30BA
JeCTPYKTOPOB. TEXHOJIOTHSI MPOrPaMMHPOBAHUS TPSIMO MPEIIMUCHIBACT, YTO JECTPYKTOPBI 0a30BBIX
KJIACCOB JIOJDKHBI ObITh BUPTYalbHBIMH. EClin 1ecTpykTOp 6a30BOTO Ki1acca He SBIISICTCS] BAPTYAIbHBIM,
TO, Oyy4r OOBIYHBIM METOJIOM, OH OY/IET BBI3BIBATHCS HE3aBUCUMO OT TOTO, JAHHBIC KAKOTO THIIA B HEM
XpaHATCSA. DTO MPUBEIET K TOMY, YTO MOXKET OBITh yJlaJIeHa TOJIBKO Ta YacTh 00bEKTa, KOTOPasi OTHOCHTCS
K 6a3zoBoMYy Kiaccy. KoHeuHo, eciiy HU OJIMH U3 JECTPYKTOPOB (HU Y 6230BOTO, HH Y POU3BOJIHOTO
KJlacca) HU4Yero 0cCoOOEHHOTO HE JIENaeT, TOT/Ia UX BUPTYAIbHOCTh MIEPecTaeT ObITh TAKOH YK
HE00XO0IUMOH.

3. 3ananue (5 6a/10B)

1. OnpenenuTs nepapxuro KJIaccoB (B COOTBETCTBUU C BAPUAHTOM).

2. Omnpenenuth B KJacce CTaTMYECKYI0 KOMIIOHEHTY - yKa3aTellb Ha HAayaJlo CBSA3aHHOTO CIIMCKa
00BEKTOB M CTATHUECKYIO (DYHKIIMIO JUIl POCMOTpa CITHCKA.

3. Peanu3zoBaTh Ki1acchl.

4. HancaTh 1EMOHCTPALIMOHHYIO ITPOrPaMMy, B KOTOPOil cO31at0TCsl 0OBEKTHI pa3IMYHBIX KJIACCOB
Y IOMEIIAIOTCS B CIIMCOK, MIOCIIE YErO CIIMCOK MPOCMATPUBAETCS.

5. CnenaTb COOTBETCTBYIOIIME METO/IbI HE BUPTYAIbHBIMHU U TIOCMOTPETH, YTO OyIeT.



6. Peanu3oBaTh BapuaHT, KOT1a 00BEKT 100aBIseTCs B CIMCOK IPU CO3/IaHUH, T.€. B KOHCTPYKTOPE.

MeToanuyecKne YKa3aHHsI.
1. ,HJISI OMpCACIICHUA HUCPAPXHUH KIIACCOB CBA3aTh OTHOIICHUCM HACJICAOBAHHA KIIACCHI 3aJaHHOI'O

BapuaHTa. V3 mepeynclieHHbIX KJIACCOB BBIOPATH OJWMH, KOTOPBIM OyIET CTOSTh BO IJIaBe HMEpapXuu. ITO
abCTpaKTHBIN KIIacc.

2. OnpenenuTs B KJIaccax BCE HEOOXOAMMbIE KOHCTPYKTOPBI U IECTPYKTOP.

3. Tlons kmacca cnenuduimpoBath Kak protected.

4. TIpumep ompeeNieHns] CTATHYECKUX KOMITOHEHTOB:

static person* begin; // ykaszaTejib Ha HaAyajioO CIOMCKA

static void print(); // mpocMOoTp cOmMcCkKa

5. CraTudeckoe 1noJjie MHUIMAIU3UPOBaTh BHE OTIPEIEIICHHS KJlacca, B TNI0OAIbHOW 00J1acTH.

6. Jlns noGaBneHus 0ObEKTa B CIIMCOK MPEIYCMOTPETh METOJI Kilacca, T.€. OOBEKT caM J00aBIISIET

cebs B criucok. Hampumep, a.Add() — 00bexT a 1o6aBiisieT ce0si B CIUCOK.

Bximrouenne o0ObekTa B CIMCOK MOJKHO BBIINOJIHATE npu CO3JaHun O6’B€KTa, T.C. IIOMECTHUTDH

OTIepaTOphl BKIFOUCHHUS B KOHCTPYKTOp. B cilydae mepapXuu KJIacCcoB, BKIIOUYEHHE OOBEKTa B CIHCOK
JOJI’)KCH BBIIIOJIHATH TOJBbKO KOHCTPYKTOP 6330BOFO KJIacca. BI)I JOJI’KHBI HpO)IeMOHCTpI/IPOBaTB 063 ITHUX
crocooa.

4.

7. CniMcok mpocMaTpUBaTh IyTeM BbI30Ba BUPTyallbHOTO MeToa Show kaxa0ro oObeKTa.
8. CraTudeckuii MeTo/1 MPOCMOTpA CIKCKa BBI3bIBATh HE Uepe3 00BEKT, a yepes Kilacc.

Bapuanrsl 3agannii

1) cryaeHT, npenoaaBaTeb, IepcoHa, 3aBKadepoi;

2) cIyKaIui, mepcoHa, pabounii, MHKEHED;

3) pabounii, Kaapbl, HHKEHEP, AIMUHUCTPALINS,

4) netanb, MEXaHU3M, U3JIEIHE, Y3€IT;

5) opranuzanus, cTpaxoBasi KOMIIAHUS, CyJOCTPOUTEIbHASI KOMITAHUS, 3aBOJI;
6) *KypHal, KHUTa, IEYaTHOE U3/1aHue, YUeOHUK;

7) TecT, SK3aMeH, BBIITYCKHON IK3aMEH, UCTIbITAaHUE;

8) MecTo, 001aCcTh, TOPOJI, METAIIOJIHC,

9) urpyuika, IpoJayKT, TOBap, MOJOYHBINA MPOYKT;

10) xBUTaHIUS, HAKJIAJHAS, TOKYMEHT, YeK;

11) aBTOMOOUITB, TTOE3]1, TPAHCIIOPTHOE CPEICTBO, IKCIPECC;

12) nBurarens, ABUraTelb BHYTPEHHEIO CTOPaHHUsl, AU3ENb, TYpPOOPEaKTUBHBIN BUTATEIb;
13) pecniy6iirika, MOHApXHsl, KOPOJIEBCTBO, TOCYAAPCTBO;

14) miekonuTaronye, NapHOKOIBITHBIE, ITHIIBI, )KUBOTHOE;

15) kopabnb, mapoxoa, HapyCHUK, KOPBET.

KoHTpoJibHBIE BOPOCHI

1. Kakue BO3MOXKHOCTH mepel IpOrpaMMHUCTOM OTKPBIBAIOT BUPTyalibHble (YHKINN?

2. HcTUHHO 1M YTBEpXKJEHHE O TOM, YTO yKa3aTeslb Ha 0a30BbIH KJIacC MOXKET CChLIAThCSA Ha
00BEKTHI MOPOXKJICHHOTO KJi1acca?

3. Ilycte yka3zarenb p ccbulaeTcsi Ha OOBEKTHI 0a30BOr0 Kjlacca M COJCPXKHT aapec OOBeKTa
nopoxaeHHoro kiacca. ITycts B 060ux 3THX KjlaccaXx UMeeTcss HeBUpTYyaslbHbIM MeTon ding().
Torna Beipaxkenue p->ding() Bei3oBeT Meto ding() U3 ......... KJiacca.

4. Hanumwure omucanue Juig BupTyainbHOH QyHkiuu dang(), Bo3Bpalmaromiei pesynprar void u
UMeEIoIIel apryMeHT THIa int.

5. Ilycre yka3zarenb p ccbulaeTcsi Ha OOBEKTHI 0a30BOr0 Kilacca M COJCPKHUT ajapec OOBeKTa
nopoxaeHHoro kinacca. Ilycth B 000MX 3THX Kiaccax MMeeTcss BUPTyalbHbI meron ding().
Torna Beipaxkenue p->ding() Bei3oBeT Metol ding() u3 ......... KJacca.



*x

Hanummure omucanue ajiss 4UCTOW BHUPTyanbHOW (QyHKIMH aragorn(), HE BO3BpAIIAIOIICH
3HAQ4YCHUI U HE UMEIOLIEH apIryMEHTOB.

Yucras BUpTyasibHas GYHKLUS, 3TO BUPTyaJbHas PYHKIIHS, KOTOpas:

a) JienaeT CBOM Kilacc abCTPaKTHBIM;

0) He BO3BpaIllaeT pe3ysIbTara;

B) UCHOJIB3yeTCs B 0a30BOM KJ1acce;

') HE UMEET apryMEHTOB.

Hanumure onpenenenne maccuBa parr, cogepskamiero 10 ykazareneit Ha 00beKTHI Kiacca dong.
AOGCTpaKTHBIN KJ1acc UCHOJIB3YETCs TOT 1A, KOTAa

a) HE IUIAHUPYETCS CO3/1aBaTh IMOPOXKJAECHHBIE KJIACCHI;

0) ecTb HECKOJIBKO CBSA3EH MEXIY IBYMsI TOPOKICHHBIMH KIIacCaMu

B) HEOOXOMMO 3aIIPETUTH CO3/1aBaTh OOBEKTHI Kilacca



