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1 OCHOBHBIE TOHATHUA
OBBEKTHO-OPUEHTUPOBAHHOI'O IIOAXOJA

Bce MeTopl MpOeKTHPOBaHUS TPOTPAMMHBIX CUCTEM MOKHO OOBEIMHUTD
B TPU TPYIIIIHIL:

— CTPYKTYpPHOE IPOEKTUPOBAHUE CBEPXY BHU3, B OCHOBE KOTOPOI'O JIEKHUT
QITOPUTMHUYECKAs] JIEKOMIO3UIMS U KOTOPOE HE MOXKET 00eCleuuTh CO3JaHHe
CJIOKHBIX CUCTEM U HEI(()EKTUBHO B 00 BEKTHO-OPUEHTUPOBAHHBIX S3bIKAX;

— METOJ] MOTOKOB JJaHHBIX, KOT/Ia CUCTEMAa PacCMaTPUBAETCs KakK Mpeo0-
pa3zoBaresb BXOJHBIX IOTOKOB B BBIXO/IHBIC;

— 00BEKTHO-OPUEHTUPOBAHHOE MPOSKTUPOBAHUE.

Oobvexkmno-opuenmuposannoe npozpammuposanue (OOP — Object-ori-
ented programming) — 3TO METOAOJIOTHs IPOrPaMMHUPOBAHMsI, OCHOBaHHAsl Ha
IPEICTaBICHUN MTPOTPAMMBI B BUJI€ COBOKYITHOCTH OOBEKTOB, KaXK/IbIi U3 KOTO-
PBIX SBIISIETCS SK3EMIULIPOM OINPEICNIEHHOr0 Kiacca, a KJacchl 00pa3yroT
uepapxuio HacienoBanus. CiaenyeT pa3nuyaTh «0OOBEKTHBIE» («OOBEKTHO-0a3M-
POBaHHBIE») U «OOBEKTHO-OPUEHTUPOBAHHBIE) SI3BIKU TPOTrPAMMHUPOBAHMUS.

Oovekmno-opuenmuposannoe npoexkmupoeanue (OOD — Object-ori-
ented design) — 3TO METOI0I0THS MPOEKTUPOBAHUS, COCIUHSIONIAs B ceOe Tpo-
ecc 0ObEKTHOW JIEKOMITO3UIIMM M MIPUEMbI NMPEJCTaBICHUS JOTUYeCKOr U du-
3UYECKOM, a TAKKE CTATUYECKON U TUHAMHUYECKON MOJIEIIEN ITIPOEKTUPYEMOU CU-
CTEMBI.

Oobvexkmno-opuenmuposannstii ananusz (OOA — Object-oriented analys-
1S) — 3TO METOAOJIOTHs, TPU KOTOPOH TpeOOBaHUS K CUCTEME BOCIIPUHUMAIOTCS
C TOYKH 3pPEHUS KJIACCOB U 0OBEKTOB, BBISIBIIEHHBIX B IPEIMETHON 00JIaCTH.

B pesynbrare 00BEKTHO-OPUEHTUPOBAHHOTO aHalu3a (POPMHUPYIOTCS MO-
JIeNid, Ha KOTOPBIX OCHOBBIBAETCS OOBEKTHO-OPUEHTHPOBAHHOE MPOECKTHUPOBA-
HUE, co3jaroniee GyHIAMEHT JUIsl OKOHYATEJIbHON peaanu3alld CUCTEMBI C HC-
[0JIb30BAaHUEM METOJ0JIOTUN OOBEKTHO-OPHEHTHPOBAHHOIO IPOrpaMMHUpOBa-

Hus. Bee Tpu MeToosioruu 0a3upyroTcs Ha MOHATUAX 00beKMHOU MOOeU.



1.1 O0BLexTHAas Moa€eIb

OObekTHasE MOJEThb SIBISIETCS KOHIENTYalbHOW 0a30if 00bEKTHO-OPHEH-
TUpOBaHHOTO cTUiisl. OHA COCTOUT M3 YETHIPEX TJIaBHBIX JIEMEHTOB (abcTparu-
pOBaHUE, UHKANCYJALNS, MOAYJIbHOCTb, UEPAPXUsI) U TPEX AOMOITHHUTEIbHBIX
(TMnM3anuys, Napauienu3M, COXPaHsIeMOCTh), KOTOpbIE MOJE3Hbl, HO HEe 00s3a-
TEJIbHBI.

Ab6cmpazuposanue BbIIENSET CYIIECTBEHHbIE XapaKTEPUCTUKU HEKOTO-
poro 00BEKTa, OTIUIAIOIINE €T0 OT BCEX IPYTUX BUIOB OOBEKTOB, M, TAKUM 00-
pa3oM, YETKO OMNpEJEIAeT €ro KOHIENTyallbHble TPAaHHUIIBl C TOUYKH 3PEHUS Ha-
omogatens. ['maBHbI TpUHOUIN aOCTparupoBaHUs — MPHUHIMI HAUMEHBIIETO
YAMBIICHHSI, COTJIACHO KOTOPOMY a0CTpaklMs JI0OJKHA OXBaThIBaTh BCE MOBEE-
HUE 00BEKTa, HO HE MPUBHOCUTH CIOPIPHU30B WM MOOOUYHBIX 3(PPEKTOB, Jexa-
IUX BHE €€ chepbl MPUMEHUMOCTH.

Br160op nmpaBuibHOro Habopa abcTpakiiuii — camasi TJlaBHas 3aaya.

AGCTpakuu MOKHO 00ObETUHUTD B 4 TPYMIIHL.

Abcmpaxyus cywHocmu: 00BEKT TIPEACTABIISACT COOOM MOJIE3HYI0 MOJIEIb
HEKOM CYITHOCTH B MPEIMETHOM 00IacTH.

Abcmpaxyusi nosedenuss: 00ObEKT COCTOUT M3 000OIIEHHOTO MHOXKECTBA
orepanum.

Abcmpakyus upmyanbHou Mawunsl: 00bEKT TPYNIUPYET ONEpalu, Ko-
TOpBIE TMOO BMECTE UCIIONB3YIOTCS 00Jiee BRICOKUM YPOBHEM YIIpaBJICHUS, JTHO0
CaMU UCHOJIb3YIOT HEKOTOPBI HAOOp oneparuii 0onee HU3KOro YPOBHSL.

IIpoussonvruas abcmpakyus: 0ObEKT BKIIOYAET B ceOsl HAOOp omepaluid,
HE UMEIOIIUX JIPYT C IPYrOoM HUYETOo OOIIEro.

[Ipumepsl abCcTpakinii B TMAPONOHHOM XO3SMCTBE: TEIUIUIA, TEMIIepaTy-
pa, BIAXHOCTh, OCBEIICHHUE, KUCIOTHOCTD, JATYUKHU, KyJIbTYpbI, IJIaH BBIPAIIH-
BaHUS.

Hukancynayua — 310 mpouecc OTAENEHUs IPYr OT Apyra 3JE€MEHTOB
00BEKTa, ONPEAEIAIOUINX €r0 YCTPOUCTBO U NOBEJICHUE; CIYXKUT AJIs TOTO, 4TO-
OBl N30JIMPOBATH KOHTPAKTHBIE 00S3aTENHCTBA A0CTPAKIINK OT UX peaTn3allvu.

AOcTparupoBaHie M HWHKAICYJSALUS JOMOJHSIOT JIPYr JApyra: IepBoe
HamnpaBJeHO Ha HaOJIOJaeMoe TMOBEJIEHUE OOBEKTa, a BTOpas 3aHUMAeTCs €ro
BHYTPEHHUM yCTPOMCTBOM. MHumepghetic OTpakaeT BHELIHEE MOBEACHNUE O0BEK-

Ta, OIIMChIBAs a6CTpaKHI/IIO INOBCACHUA BCECX 00BEKTOB JaHHOI'O KJjIacCa, BHY-



TPEHHSAS peanuzayus ONUCHIBACT MPEACTABIECHUE 3TON aOCTpaKIMU U MEXaHU3-
MBI JJOCTHKEHHS JKETaeMOro OoBeIeHUsI 00BEKTA.

(Cnenyer obpaTtuth BHUMaHKE: «HKaNCyna1us He cnacaeT OT TIyNOCTH;
OHa 3allMIIAeT OT OUIMOOK, HO HE OT XyJibHH4YecTBa» — b. CTpaycrpym.)

[Ipumep: mpocToii HarpeBaTeilb HMEET PacHoioKeHHE (KOHCTPYKTOp),
BKJIFOYATENb, BBIKJIIOYATEIb U MPOBEPKY COCTOSIHUS. Y CIOXHEHHBI Harpesa-
TE€Jb MOKET OBITh CBSI3aH C JATYMKOM TEMIIEPATYPhl U MJIAHOM BbIPAIIMBAHMUS.

Mooynbnocms — >TO CBONCTBO CHCTEMbl paszjaratbCcsi Ha BHYTpPEHHE
CBSI3HBIE, HO CJIa00 CBA3aHHBIE MEXIY CO00M MoIynu. Jlornyeckoe mpoaosxe-
HUE UHKAIMCYJISIHY, €€ «IIPaKTHIECKas POCKIUS.

Hepapxus — 310 ynopsaoueHue abCTpakiuil, pacrojioKeHUE UX M0 YpPOB-
HsAM. Pa3nuuaror ABa BUJA MEPAPXUUECKUX CTPYKTYpP: CTPYKTypa KiaccoB («is-
a») U CTPYKTypa 00BeKTOB («part of»).

CrpyKTypa KJ1accoB IPEJCTaBISIET HEPAPXUIO HACIEIOBaHUS THIIA «0000-
HICHHEe-CIeIHaTu3alusi», B KOTOPOH MoakiIacc (MOTOMOK) MPEACTaBIsAET COO0Oi
CHeuaIu3upOBaHHbIM YacTHBIA Cily4ail cBoero cymepkiacca (mpenka). Ilpu-
MEp: «TOKAph €CTh YAaCTHBIM Ciydyail paboyero», «J1aT4yuk TeMIepaTypbl €CTb
YACTHBIN CIy4Yal TaT4yuKay.

CtpykTypa 0OBEKTOB MPEACTABIIAECT UEPAPXUIO THUIA «arperauus», B KO-
TOPON OJUH OOBEKT COJAEPKUTCS BHYTpH Jpyroro. [Ipumep: «OKHO COAEPKUT
IIOJIOCHI TIPOKPYTKH, MEHIO, CTPOKY COCTOSIHMS), «YIPAaBISIOIIUN 3JEMEHT B
TEIUIULIE COACPKUT AATUYUKU TEMIIEpaTyphl, BIAXKHOCTH, KUCIOTHOCTH U OCBE-
LICHUS.

Tunuzayusa — 3T0 CIOCOO 3aIUTUTHCA OT HCIOJIb30BaHUS OOBEKTOB OJI-
HOIO Kjlacca BMECTO ApPYroro, Wid, IO KpailHEll Mmepe, ynpaBisTb TaKHUM HC-
noJjip30BaHueM. Tunuzanus 3acTaBisieT BbIpakaTh aOCTPAKLUU TaK, YTOOBI A3BIK
IpOrpaMMUPOBaHUS TOJAEpKall COOTIOACHUE MPUHATHIX MPOEKTHBIX PEIICHUI.
Pa3znuuarot cuipHy10 U C1adyro TUITU3ALMH.

Iapannenuszm — 310 CBOWCTBO, OTIMYAIOIIEE AKTUBHbIE OOBEKTHI OT Iac-
cuBHbIX. [IpenmnonaraeT napamuiebHy0 (HE3aBUCUMYIO) paOOTy psijia aKTUBHBIX
00bekToB. [Ipy npoekTHUpoBaHUU HAJO0 TPUHUMATh MEPBI, TAPAHTUPYIOILIUE, YTO
00BEKT He OyJIeT pacTep3aH Ha YacTH HECKOJIbKUMHU HE3aBHCHUMBIMHU Ipoliecca-

MH.



Coxpansemocms — COCOOHOCTh OOBEKTA CYIIECTBOBaThH BO BPEMCHH,
NePEeKUBasi TOPOJAMBIIHMKA €T0 MPOIECC, U (MJIN) B MPOCTPAHCTBE, MEPEMEIIASCh
U3 CBOETO MEPBOHAYATIBLHOIO aJIPECHOI0 MPOCTPAHCTBA.

CrexTp coxXpaHseMOCTH 0ObEKTOB OXBATHIBAET:

— TPOMEXKYTOUYHBIE PE3YyJIbTaThl BEIYUCICHUS BhIPAKEHUN;

— JIOKaJbHBIC TIEPEMEHHBIE B MOMIPOrpamMmax;

— coOcTBeHHBIC (TJIOOABHBIC) TIEPEMEHHBIC W JUHAMUYECKU CO371aBac-

MBbIC TaHHBIE;
— JIaHHBIE, COXPAHSIOIIMECS MEX/Iy CeaHCaMU BBITIOJIHEHUS TPOTPaMMBl;
— JIaHHBIE, COXpaHsAEeMbIC IIPH MEPEX0/ie Ha HOBYIO BEPCHUIO MTPOTPaMMBbl;

— JIaHHbIE, KOTOPbIE BOOOIIE MEPEKUBAIOT IPOTPaMMy.

TpaguuuoHHO, NEPBBIMU TPEMsI YPOBHIMH 3aHMMAIOTCS SA3BIKH [IPOrpaM-
MUpPOBaHUs, a MOCIEIHUMHU — 0a3bl JaHHBIX. BO3MOXKHBI CMEIIaHHbIE PEIICHUS:
IPOrpaMMUCTBI pa3padaThIBAOT CIIEHUANBHBIE CXEMbI JUISl COXPAHEHUs 00beK-
TOB B INEPHOJ MEXAY 3allyCKaMU MPOrpaMMbl, & KOHCTPYKTOpPHI 0a3 JaHHBIX
NEePENHAYNBAIOT CBOIO TEXHOJIOTHIO TIOJI KOPOTKOKUBYIIHE OOBEKTHI.

Cy1ecTBYIOT Tak Ha3blBacMble OOBEKTHO-OPHEHTHPOBAHHbBIE 0a3bl JaH-
HbeIX (OODB), KOTOpbIE XpAHAT HE TOJIBKO AaHHBIE, HO U KJAacChl. DTa TEXHOJO-
I'Usl HE PUKWIACH, HA TIPAKTUKE MPEANOYNUTAIOT CO3AaBaTh 0ObEKTHO-OPUEHTH -
POBaHHYI0 000JIOUKY JJIS PENSILIMOHHBIX 0a3 TaHHBIX.

Ilpeumywecmea 06vekmnou mooenu

1 [To3BonsieT B MOJHOW Mepe HCIOJIb30BaTh BO3MOKHOCTU
OOBEKTHBIX U 0OBEKTHO-OPUEHTUPOBAHHBIX SI3bIKOB IPOTPAMMUPOBAHMSL.

2 [loBplIaeT ypoBeHb yHU(UKALUU pa3pabOTKU M IMPUTOJ-
HOCTh Ul IOBTOPHOTO MCIIOJIb30BaHMSI HE TOJIBKO MpPOrpaMM, HO U
npoekToB. Vcnonap3oBaHue MpeplIyliuX pa3padOTOK JaeT BBIUTPHIII B
CTOMMOCTHU ¥ BPEMEHHU.

3 VYropomaer npouecc BHECEHUS M3MEHEHUN W3-3a HaJIM4us
CTAOMJIBHBIX TMPOMEXYTOYHBIX OINHUCAHUA. DTO JA€T BO3MOKHOCTH HE
nepepadaThiBaTh CUCTEMY LIEJIMKOM JaXX€ B CIIy4ae CyIIECTBEHHBIX H3Me-
HEHUM UCXOJHBIX TPEOOBAHUIMA.

4 YMeHbIIaeT BEpOSTHOCTH JOIMYLIEHUSI pa3HOOOpa3HBIX OIIM-
OOK.

5 OpueHTHpOBaHA Ha YEJIIOBEYECKOE BOCIIPUSTUE MUDA.



Hexoropsbie ¢pakTbl U3 HCTOPUH

1969 — Knit (Kay) B cBoeli muccepTaniuu MPpeIoRKUIT UACI0 00bEKTHOTO
MOJIX0/1a;

1979 — Ixonc (Jones) BBEN KOHIENIIUIO 00OBEKTHOTO MOAX0/1a;

1981 — byu (Booch) npeanoxun meroast OOD;

1988 — Ilneep u Memnop (Shlaer and Mellor) mpenioxuwin MeTOabI
OOA;

1988 — Ctpayctpyn (Stroustrup) omyOinrKoBaiI METOJIUYECKYIO CTAThIO O
OO0P;

1991 — Pymbax (Rumbaugh) o6weaununn OOA u OOD.

OpraHuzaiuy, OTBEYAIOIIME 3a CTAHIAPTHI MO OOBEKTHON TEXHOJOTUHU:
Object Management Group (OMG) u komuter ANSI X3J7.

1.2 Ki1acceosl M 00bEKTHI

Opgnumu ux 0a30BbIX MOHATHH OOBEKTHOW MOJENH SIBISIOTCS TOHSITHS
KJIACCOB ¥ OOBEKTOB.

OO0beKT MOJETUPYET YacTh OKPY’KAIOUIEH AEHCTBUTEIBHOCTH M, TaKUM
o0pa3oM, CyIIecTByeT BO BpeMeHHU U mpocTpaHcTBe. OOBEKT 001a1aeT coCcTosI-
HUEM, TIOBEJICHUEM U UJICHTUYHOCTBIO; CTPYKTYpa U MOBEJACHUE CXOKUX OOBEK-
TOB ONPENETSIOT OOIIMI JUIsi HUX KJIAcC; TEPMHUHBI «OK3EMIULIp Kilacca» u
«O0BEKT» B3aMMO3aMEHSIEMBI.

Cocmosanue 00bEKTa XapaKTEPU3yeTCs MepeuHeM (OOBIYHO CTATHYECKUM )
BCEX CBOMCTB TAHHOTO 00BEKTA M TEKYIIUMH (OOBIYHO JUHAMHYECKHUMHM) 3HAUE-
HUSMH KaXKJI0TO U3 3TUX CBOMCTB. [IprMep: aBTOMAaT 10 Mpo/1a)ke HAIMUTKOB.

Iloeeoenue omnpenenser COBOKYMHOCTh JCHUCTBUM M peakiuil OOBEKTa;
BBIPA)KAETCA B TEPMUHAX COCTOSIHUSI 00OBEKTa U Tepeaaun cooluieHuit. MusiMu
CJIOBaMH, MOBEJIEHUE 00BEKTa — ATO Habo/aeMas U IpoBepsieMasi U3BHE Jiesi-
TeabHOCTh. COCTOSIHUE 00BEKTa MPEJICTABIISICT CyMMAapHBINA PE3YJIbTAT €T0 MOBe-
JEHUS.

Onepayueil Ha3bIBACTCS ONMPEEICHHOE BO3/IEHCTBUE OJTHOTO 00BEKTa Ha
JIPYroil ¢ 1ENbI0 BbI3BaTh COOTBETCTBYIOIIYIO PEAKIUIO; ATO YCIyra, KOTOPYIO
KJIACC MOYKET MPEJOCTAaBUTh CBOUM KJIMEHTaM. TUMIMYHBIN KIIMEHT MOKET COBEp-

11aTh ONEPALUHU S5 BUIOB:



1 Moouguxamop — onepaniiss H3MEHEHHUS COCTOSHUS 00BEKTA.

2 Cenekmop — onepalus, CYUTHIBAIOIIAsi COCTOSIHUE 00BEKTa, HO HE U3-
MEHSIOIIAs €To.

3 Umepamop — oneparusi, MO3BOJISAIONIAS OPTaHU30BATh JOCTYI KO BCEM
4acTsIM 00BEKTa B CTPOTO OMPEACICHHON MOCIICIOBATEIHHOCTH.

4  Koncmpyxmop — oniepanusi Co3aHusi 00bEKTa W/ WA €T0 MHUITHAIN3a-
1007078

5 Jlecmpyxmop — oniepaniys OUMILIEHUS W/ UK pa3pylieHus: 00beKTa.

COBOKYITHOCTh BCEX METOJOB M CBOOOJHBIX MPOIEIYpP, OTHOCSIIUXCS K

KOHKPETHOMY OOBEKTY, 00pa3yeT npomokoa 3TOro 00beKTa.

OOBeKkThl MOTYT OBITh AKTUBHBIMM W TACCUBHBIMU. AKTHUBHBIM OOBEKT
MOKET MPOSIBJIATH CBOE MOBEICHUE 0€3 BO3ICUCTBUS CO CTOPOHBI APYTUX O0BEK-
TOB. [laccuBHBI OOBEKT, HAIPOTUB, MOXKET U3MEHSITH CBOE COCTOSIHUE TOJIBKO
10J1 BO3JIEHCTBUEM JIPYTUX O0OBEKTOB. TakuM 00pa3oM, aKTUBHBIE OOBEKTHI CH-
CTE€MbI — UICTOYHUKHU YIPABJISIIOIIUX BO3ICUCTBUM.

Hoenmuunocms — 3T0 Takoe CBOWCTBO 00BEKTa, KOTOPOE OTIUYAET €ro
OT BCeX JIpyrux o0bekToB. Cienyer yMeTh OTIMYaTh UMs OOBbEKTa OT CaMOro
oowekta. Ecnm abctpakumsi mpencraBisier coboit coOpaHue CBONCTB 06e3 co0-
CTBEHHOI'O MTOBE/ICHHUSA, ITO HE OOBEKT, a CTPYKTYpa.

Cuctema peanusyercs TOJBKO B MPOIIECCE B3aUMOJACHCTBUS OOBEKTOB.
OTHOILIEHHS MEXK]Ty OOBEKTaMHU MOT'YT OBITh IBYX THUIIOB: CBSI3U U arperauus.

Céa3zp — 5TO creUU(PUUECKOE COMOCTABICHUE, Yepe3 KOTOPOE KIUEHT
3amnpanimBaeT yciyry y o0beKTa-cepBepa Wik 4yepe3 KOTOpoe OAuH OOBEKT Ha-
XOJIUT MYTh K APYTOMY.

VYyacTBys B CBSI3H, OOBEKT MOXKET BBIIOJIHITH OJJHY U3 TPEX pOJIeil:

— aKmep: MOXET BO3/ICCTBOBATh HA JApyrue oOBEKTHI, HO CaM HHUKOT/A

HE TMOJBEPraeTcs BO3JEUCTBUIO IPYTUX OOBEKTOB (MCKIIOYUTEIHHO aKTUB-
HBIN 00BEKT);

— cepeep: MOKET TOJBKO IMOJIBEPraThCsl BO3JICUCTBUIO CO CTOPOHBI JIPY-
rmx OOBEKTOB, HO CaM HHUKOI/Ia HE BBICTYNAaeT B POJU BO3/AEHUCTBYIOLIETO
00BeKTa (MCKIIOUYUTETHFHO MTACCUBHBIN O0BEKT);

— @zenm: MOXXET BBICTyIaTh KaK B aKTUBHOM, TaK U B TACCUBHON POJIU.

Ha puc.] npeacraBnensl 4eTbipe 00bEKTA, KaXKIbI U3 KOTOPBIX XapakTe-

PpU3YyCT OIIMCAHHBLIC BBIIIC POJIM.



Pucynok 1 — Bzaumooeticmsyrowjue 00vexmol

Azpecayua — crienManiu3MpOBAHHBIN YAaCTHBIM Ciy4all acColMalllu; OIH-
ChIBA€T OTHOIIECHUS LEJIOTr0 U YacTH, MPUBOJSIINE K COOTBETCTBYIONICH Hepap-
XUU 00BEKTOB.

Arperaiusi MOXXET O03HayaTh (PU3MYECKOE BXOXKJIECHHUE OJIHOIO OOBEKTa B
Ipyroil (aBTOMOOWJIb U JABUTATENh), HO HE 00S3aTEIbHO (AKIUMOHEP U aKIIUH).

[Ipumep arperaunu ¢ pU3NIECKUM BXOXKICHUEM TMPEICTaBIEH Ha puUc. 2.

KOHmpOoJ

Pucynok 2 — Aepezayus

Kiace — 5T0 HEKO€ MHOKECTBO OOBEKTOB, HMEIOIITUX OOIIYIO0 CTPYKTYPY
u oOiee noseneHue. B To Bpemsi kak 00bEKT 0003HAYAET KOHKPETHYIO CYIII-
HOCTb, KJIACC ONpEEeNseT JUUIb a0CTPaKUHUIO CYIIECTBEHHOro B o0bekTe. JIto-
00l KOHKPETHBIN OOBEKT ABJISETCS MPOCTO FKIEMILISIPOM Kilacca.

[TonnepxuBaroTcs 6 (11€CTh) BUAOB OTHOIICHUM MEXIY KJIaCcCaMHu.

1 Accouyuayus — cmpicnoBasi cBs3b (IO YMOJYAHUIO — JBYCTOPOHHSIS),

dbuKcupyroIas y9acCTHUKOB, X POJIM M MOITHOCTh oTHOIIeHus (1:1, 1:%, *:%*):
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11
* 1
Tosap Cnenka

2 Hacnedosanue — Takoe OTHOIIEHHUE MEXIy KJlacCamH, KOrja OJWH
KJIacC TIOBTOPSIET CTPYKTYPY M MOBEICHHUE JIPYTOro Wiu JAPYyTHX KiIaccoB. YcTa-
HABJIMBAET OTHOIIIEHHE OOIIEro u 4acTHOro. Kiraccel, 3K3eMILISpbl KOTOPBIX CO-
3/1al0TCsI, HAa3bIBAIOTCS KOHKPETHBIMH, HE CO3/Ial0TCs — aOCTpaKkTHBIMU. BhiBO-
IBI: y JII000T0 Kjacca MOXET OBITh JBa BHJIA KIMEHTOB — AK3EMILISAPHI (00BEK-
ThI) ¥ MOJIKJIACCHI (HACJICTHUKH).

N300pakaercs B BUAE CTPEIKH, HAITPABICHHOW OT MOTOMKA K MPEIKY:

JlaTuuk < JlaTuuk TemnepaTypbl

3 Acpezauyusa MexIy KiaccaMU UMEET TOT YK€ CMBICI, YTO U B Clly4yae
00BekToB. Paznuyarot arperanuio no 3navenuro (puandeckoe BKIIOYCHHUE) U 1O
ccewvlike. Ecnu ecTh COMHEHHUS B BBIOOpE MEXAYy HACJIEIOBAHMEM U arperarue,
Jydlle BbIOpaTh BTOPYIO.

N300pakaercs B BUAE JIMHUU C 3aKPALLIEHHBIM KPyTOM:

Kontposiep @ Harpesarenb

4 OTHOLIEHUE UCnONbL306AHUA MEXKIY KIIaCCaMH COOTBETCTBYET CBSA3HU
MEXIY UX 3K3eMIUIIpaMu (KJIUEHT-CEPBEPHbBIE OTHOLICHUS).

N3o00paxkaercst B BUJE JIMHUU C ITyCTHIM KPYTOM:

Koutpomnep O [1nan BeIpanuBanus

5 Hucmanyuposanue npeAnonaracT UCIOIb30BaAHUE TapaMeTPU30BaH-
HBIX KJIACCOB, KOTJa B KayecTBe (DOPMAIbHOrO MapaMerpa KIaccy HepeaaeTcs
yKa3aTejab Ha KaKoW-uOOo KJacc, a mpu OOpalleHUUd K ero 3K3eMIuisipy ¢op-
MaJIbHBIA TIapaMeTp 3aMeniaeTcsl pakTHIeCKuM. SIBIISeTCs TPOI0JDKEHUEM (FUTH
YaCTHBIM CJIyYaeM) OTHOIICHUS UCIIOJIb30BaHUSI.

N3o0paxaercs B BUJE MPSAMOYTOJIbHUKA-BPE3KU B TIPABOM BEPXHEM YTITY
KJacca.

6 Memaknacc — 5TO KJ1acc, YK3EeMIUTSIPbl KOTOPOTO SIBIISIFOTCS KJlacCamHu.

I/I3o6pa>1<aeTc;1 B BHJIC 3aKpAICHHOI'O KJIaccCa.



Ha srame aHanu3a u paHHUX CTaAUSX MPOEKTUPOBAHUS PEIIAIOTCS JIBE
OCHOBHBIE 33]1a4u:

— BBIABJICHUE OCHOBHBIX KJIACCOB M OOBEKTOB, COCTABJISIOIIUX CIOBAph

npeIMEeTHON 00J1acTH;

— TIOCTPOCHHE CTPYKTYp, 00ECIICUNBAIONINX B3aMOICHCTBHE OOBEKTOB,

IIPU KOTOPOM BBITIOJHAIOTCSA TPEOOBAHUS 3a]]aUH.

JIms OIleHKHM KadecTBa KJIAcCOB M OOBEKTOB, BBIJICIISIEMBIX B CHCTEME,
MOKHO TPEJJIOKUTH CICIYIONINE MSITh KPUTEPUEB: 3alleIJIEHUEe, CBSI3HOCTD, J0-
CTaTOYHOCTh, MOJIHOTA U TPUMUTUBHOCT.

3auennenue onpeneisieT CTENECHb NTYOUHBI CBSI3EH MEXIY OTIEIbHBIMU
MOAyIsIMU (4eM MeHbllle, TeM Jyulie). [IpuMep HempaBUILHOTIO MOIXO/A: HC-
TOYHUK MUTAHUS CTEPEOCUCTEMBI Pa3MEIIECH B OJJTHOM U3 KOJIOHOK.

Céaznocmb — 3TO CTETICHb B3aMMOJICUCTBHS MEXKY DJIEMEHTAMH OTJIEIIh-
HOro Moays (Kjacca, oObEKTa), XapaKTepucTuka ero HaceimeHHoctu: «Kiace
Dog 6yner (GyHKIIMOHATILHO CBS3HBIM, €CJIM OH OIMCHIBACT MOBEACHUE COOAKH,
BCel COOAKU U HUYETO, KPOME COOAKMY.

Jlocmamoynocms — Han4KE B KJIACCE UM MOJYJI€ BCEIrO HEOOXOAUMOTO
JUTSL peaiu3alyy JOTUYHOro U 3((PEKTUBHOTO MOBEICHHUS.

[lox noanomoii nonpazymeBaetcst HaIMYME B UHTEP(ENCHON YacTH Kiiac-
ca BCEX XapaKTEPUCTUK aOCTpakiuu;, UHTEep(dEc HOJKEH rapaHTUpPOBATH BCE
JUTSl B3AaUMOJICHCTBHUS C TIOJIb30BATEIISIMHU.

Hpumumuenvimu sIBASIOTCS TOJBKO TaKue OMEpAIlUU, KOTOpbIE TPEOYIOT

JI0CTyIa K BHYTpEHHEH peanu3anuu adCcTpakiuuu

1.3 Knaccupukanus

Knaccuduxanus — 3To cpeAcTBO ynopsigoueHusi 3HaHuU. VcTopuuecku
U3BECTHBI TOJIBKO mpu MOAX0JA: KIACCUUYECKasl KaTeropusanus, KOHIENTyallb-
Hasl KJlacTepu3alus, TeOpus IPOTOTUIIOB.

[Ipu Knaccuueckom noodxode Bce Beuy, 00NaNalOIIME JAHHBIM CBOMi-
CTBOM WJIM COBOKYIHOCTBIO CBOMCTB, (DOPMHUPYIOT HEKOTOPYIO KaTErOPHIO.
[Tpuyem Hanuuue 3TUX CBOWCTB SBJISETCS HEOOXOIUMBIM U JJOCTATOYHBIM YCIIO-
BUEM, ONPEACIAIOLINM KaTErOPHIO.

OnHako €CTECTBEHHBIE KAaTErOpUM HEYETKO OTIEJIEHBI APYr OT Jpyra.

bonbpmmHCTBO Tyl Jd€TacT, HO HE BCC. CTYJ'I MOJKET OBIThH ACPCBAHHBIM, MCTAJI-
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JUYECKUM WM IUIaCTMAcCOBBIM, a YMCIO HOXEK Heo0sA3aTeIbHO paBHO
YETBIPEM.

Konyenmyanonan knacmepuzayus — COBPEMEHHBIN BapUaHT KIIacCHYe-
CKOTO TOAXOoAa. 3Aech cHadana (HOPMUPYIOTCS KOHIETTyalbHBIE OMUCAHHS
KJIACCOB («KJIACTEPOB OOBEKTOBY»), a 3aT€M Mbl KJIACCU(DUIMPYEM CYLUIHOCTH B
COOTBETCTBHHM C HMX OMUCAHUSAMH. DTO MMEHHO TOHSTHE, a HE MPHU3HAK WU
cBoiicTBO: «Ecnu mecHsi ckopee mpo JitoO0Bb, YEM PO UTO-TO APYTO€, TO MbI
MIOMEIIIAaeM €€ B KaTEeTrOpUIO 1H0006HAsL NecHs, XOTs CTeNeHb JIOOOBHOCTU €]1Ba
JIM MOKHO U3MEPUTH.

KoHuentyanbHy10 KJIacTEpU3alMI0 MOXHO CBSI3aTh C TEOpUEH HEUYETKUX
(MHOTO3HAaYHBIX) MHOXECTB, B KOTOPOM OOBEKT MOMKET NpPHUHAJIEkKATh K
HECKOJIbKMM KaTeTOpHUsM OJTHOBPEMEHHO C Pa3HOM CTENEHbIO TOUHOCTH.

OpmHako CyIIECTBYIOT HEKOTOPBIE aOCTpPaKIMH, KOTOPhIE HE UMEIOT HU
YETKUX CBOWCTB, HU YETKOTO onpenaencHus. Teopus npomomunog onpeneisier
KJIacC OJHUM OOBEKTOM-IIPOTOTUIIOM; HOBBIN OOBEKT OTHOCHTCA K Kiaccy Hpu
YCIIOBUH, YTO OH HAJIEJICH CYNIECTBEHHBIM CXOACTBOM C MpoToTHroM. [Ipumep:
UTPBIL.

Ha npaxTuke MbI cHavyana uaeHTHQHUIMPYEM KITaCChl B OOBEKTHI MO CBOMA-
CTBaM, B&KHBIM B JJAHHOHM CHUTyallMH, TO €CTh CTapaeMcCsl BBIICIUTh U 0TOOpaTh
CTPYKTYphl U THUIBI MOBEACHHUS C TIOMOIIBIO CIIOBAaps MPEIMETHOW OO0JacTH.
Ecnu Takum myTem He yAalloch MOCTPOUTH HOPMAJIbHOM CTPYKTYpbI KJIACCOB,
MBI IPOOYEM KOHIIENTYaJIbHbIN MOAX0/: YJesieM BHUMAaHKUE TTOBEICHUIO 00BbEK-
ToB. HakoHen, nmpoOyeM BbIIEINUTh IPOTOTHUIIBI U ACCOLIMUPOBATH C HUMU O0BEK-
Thl. DTH TpHU crocoba KiIacCU(PHUKAIMU COCTABISIIOT TEOPETUUYECKYID OCHOBY
00BEKTHO-OPUEHTUPOBAHHOTO aHAJIN3A.

['paHuIpl MEXIy CTaAUAMU aHAJIM3a U MMPOCKTHUPOBAHUS Pa3MBbIThI, OJHA-
KO B MPOIECCE aHAIM3a MBI MOJAETUPYEM MPOOIeMYy, 0OHApYHCUBAs KIIACChl U
OOBEKTHI, KOTOPBIE COCTABIAIOT CIOBAPh MPEAMETHOIN 00JaCTH, B TO BpeMs Kak
Ha CTaJIMM MPOEKTUPOBAHUS MBI U300pemaem aOCTPAKIIMK U MEXaHU3MBI, o0ec-
neyuBaronme TpedyemMoe noBpecHue.

CymiecTByeT cemb TPOBEPEHHBIX MPAKTUKON TMOAXOAOB K aHAIU3Y

O6’bCKTHO-OpI/ICHTI/IpOBaHHBIX CHCTEM.
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1 Knaccuueckue nooxo0wt — onvparoTCsl Ha KIACCUYECKYIO KaTeropusa-
LUIO.

Mnaep 1 Memnop: ocsizaemble NpeAMETHI (JAaTYUKHU), posH (padouui,
CTYJIEHT), COOBITHS (3ampocC, MpepbIBaHUE), B3aUMOJICUCTBHUE (BCTpeYa, mepe-
CEUCHHE).

Pocc (B/l): moau (BBIMOJHAIOT omnpejeneHHble GyHKIMU), MecTa (00a-
CTH, CBS3aHHbBIC C JIFOJbMH WM MPEAMETaMH), IPeIMEThI (0CA3aeMblil MaTe-
puanbHbIA 00BEKT), opranuzanuu ((popmanbHO OpraHM30BaHHAs COBOKYII-
HOCTb JIFOJIEH U MPEIMETOB, KOTOpas UMEET ONpPE/IeICHHYIO 1Ie/Ib U HE 3aBH-
CUT OT OTJEIbHBIX WHIUBUIYYMOB), KOHIENIUHU (IPUHILIUIIBI U UJIEU), COOBI-
THS.

Koanx u Mopnan: cTpykTypsl (OTHOLIGHHS «IIeJI0e-4acTh» M «oOIe-
€-4aCTHOE»), IPYTHUe CUCTEMBI (BHEIIHHUE), YCTPOUCTBA, COOBITHS, POIH, ME-
CTa, OPraHU3aMOHHbBIC EJUHULIBI.

2 Ilpu ananuze noeedenusa VIMEHHO JMHAMUYECKOE IIOBEICHUE
paccMaTpHUBaEeTCsl KaK MEPBOMCTOYHUK KIIACCOB U OOBEKTOB; OCHOBAH HA KOH-
LHENTyaJIbHOM KiacTepu3alui. WHUIMATOPBI ONPENETIEHHOrO MOBEAEHUS U €ro
YYaCTHUKHU OMO3HAIOTCS KaK OOBEKTHI U JIENAI0TCS OTBETCTBEHHBIMU 32 OIpeJie-
neHHsbie posu. [Iprumepbl: BBOJ/BBIBO, 3aMpocC.

3 Ananuz npeomemuoit o6aacmu — TONBITKA BBIJICTUTh T€ OOBEKTHI,
ofepaldd U CBSI3U, KOTOPBIE AKCIEPTHI JaHHOW OOJACTH CUMTAIOT HamOoJee
Ba)KHBIMHU.

Omanvl: TOCTPOCHUE CKEJIETHOM MOJIENIN MPEAMETHON obnactu; uzyye-
HHUE CYIIECTBYIOIUX B JAHHOW OOJIACTH CHUCTEM; ONpeEiesieHuEe CXOACTBA U
pazIuYMil MEXIy CHCTEMaMH; YTOYHEHHE O0IIel MOAeNU I MPUCcIocooie-
HUS K HY/1aM KOHKPETHOW CHCTEMBI.

IIpumep: npenMeTHast 001acTb — OyXTradTepCKUE OTUYETHI; ONMPEIEISIFOTCS
a0CTpaKIMM M MEXAHHU3MBbI, OOCIIyKUBAIOIINE BCE BUABI OTYETOB; LIETb HUC-
XOJIHOM 3a7]a4M — CO3JJaHUE CUCTEMBI OTUYETOB.

DKcnept — OyyIuid MOIb30BaTeNb CUCTEMBI (OyXTanTep, TUCIETYED).

4 Ilo OTHENBbHOCTH BCE BBILIETIEPEUUCIECHHBIE MTOAXO0Abl CUIILHO 3aBUCST

OT UHAMBUAYAJIbHBIX CIIOCOOHOCTEW M ONBITA aHAIUTHUKA. AHAIU3 6aAPUAHMOE
peaycMaTpUBaeT YIOPSJA0OYEHHOE IMOCIEI0BATEIbHOE WX HCIOJIb30BaHHUE.
OcHOBaH Ha MEPEYUCIICHUH U THIATEIBHONU MPOPabOTKe ClIEHApUeB pabOThI CH-

CTCMBI.
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5 Memoo CRC-kapmoueKk yJayHO peaiu3yeT Ha NMPaKTUKE MPEIbIay-
mwit moaxon (Class / Responsibilities / Collaborators — Kitace / OtBeTcTBEHHO-
ctu / YuactHuku). CBepXy Ha KapTOUYKE MUIIETCS HA3BaHUE KJlacca, CHU3Y B Jie-
BOW MOJIOBMHE — 32 YTO OH OTBEYAET, B MPABOM — C KEM OH coTpyaHu4aer. [Ipo-
XOJI TI0 CIICHAPUIO TIPUBOJMT K JOMUCHIBAHWIO HOBBIX IMMYHKTOB B CYIIECTBYIO-
IMUX KapTOYKaX WX K CO3/IaHNI0 HOBBIX. PacmosokeHne KapTo4eK MOXKET IOKa-
3aTh MOTOK COOOIIEHN MEX Ty 00BEKTaAMH U UEPAPXHIO KIIACCOB.

6 Hegopmanvnoe onucanue — pajukanbHas allbTepHATUBA Kilaccuye-
ckoMy aHanuzy (A660t). Hago onucate 3aauy win ee 9acTh Ha OOBIYHOM (Ue-
JIOBEUYECKOM) SI3BIKE, a MOTOM MOJYEPKHYTh CYIIECTBUTENbHBIE U Tiaroibl. Cy-
IIECTBUTENIbHBIC — KAH/IUJIAThI Ha POJIb KJIACCOB, a TJIaroJibl MOTYT CTaTh UMEHa-
MU ornepanui. MeToa MOXHO aBTOMaTU3MpoBarh. Mcnoinb3yercs B TOKucKkoM
TEXHOJIOTUYECKOM MHCTUTYTE U B Fujitsu.

7 Bropas anpTepHaTMBa KIACCUYECKOM TEXHUKE — HCIOJIb30BAHUE
CMPYKMYPHO20 AHAIU3A KAK OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO MPOCKTH-
poBanwus. [locie ero mpoBeIeHHsI MBI YK€ UMEEM MOJIEIh CUCTEMBI, OITMCAHHYIO
TUarpaMMaMHy TTIOTOKOB JTAHHBIX; UCXOJMS U3 3TOTO, MOXHO MPHUCTYMATh K OIpe-

JIEJICHHUIO KJIACCOB M OOBEKTOB JHOOBIMH JIPYTUMU CITOCOOAMH.

2 OFbEKTHO-OPUEHTUPOBAHHOE MPOTPAMMMPOBAHUE
B CPEJIE C++

2.1 Kinacc kak a0CTpaKTHBIN THII

2.1.1 Knacc kak pacuiupernue nonamusa cmpykmypsl. Cmamuueckue

KomMnoHenmbl Kjidacca

Kitacc — 3To mpou3BOAHBII CTPYKTYPUPOBAHHBIN THUII, KOTOPBIA 3aAaeT
HEKOTOPYIO0 COBOKYITHOCTh THIIM3UPOBAHHBIX JAHHBIX W MO3BOJISIET OMPENEIUTh
HaOOp orepaiuii Haj STUMH JTAHHBIMHU.

OnpenensieTcs ¢ MOMOUIBIO KOHCTPYKIIHUH:
KJII0Y_KAacca umsa_Kaacca { ChucoK_KOMHOHEHMOo8 ;

rae:

KJII04_Kaacca — OJTHO U3 CIIyKeOHBIX cJIOB class, struct wium union;
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uMs_Kaacca — MPOU3BOJIBLHO BRIOPAHHBIN HIEHTU(DHUKATOD;

CRUCOK_KOMHOHEHMOE8 — ONPENEICHUS] W OINUCAHUS THUIH3UPOBAHHBIX
JaHHBIX U MPUHAJICKANINX K Kiaccy QyHKUUM (meno knacca).

Komnonentamu kiacca MOTyT OBITH JaHHBIEC, (DyHKIIHH, KJIacchl, mepe-
YHCIeHus, OUTOBBIC TOJISA, APYKECTBEHHBbIE (PYHKIIMU, APY>KECTBEHHBIE KJIACCHI
¥ UMeHa TUMOB. JlpyruMu cjIoBaMH, KOMIIOHEHTHI Kjlacca — 3TO TUIIHM3HPOBaH-
HbI€ JJaHHbIE (0a30BbIE U IPOU3BOJHbIE) U PYHKIUH.

[Tpunamyexamnue kinaccy QyHKIMU HA3bIBAIOTCSA MEemMOOaMu Kiacca i
KOoMnoHeHmHblMu QyHKyuamu. JJanHble Klacca Ha3bIBAlOT KOMHOHEHMHbBIMU

OAHHBIMU UTIU dJ1eMEeHmamu 0AHHbIX Kiaccd.

Knacc otnmuaercs OT CTPYKTYpPhl BO3MOXXHOCTBIO BKIJIFOUEHHSI KOMIIO-
HEHTHBIX (DyHKIIUA.

struct complex1 // Kinacc «KOMILIEKCHOE YHCIIO»

{
double real; // BelecTBeHHAs 4acTh
double imag; // MHuMast 4acTthb

void define (double re=0.0, double im=0.0)

{ real=re; imag=im; }

void display ()

{ printf(“real=%35.2f, imag=%>35.2f\n” real,imag); }
K

Knacc 06J1az[aeT IIpaBaMM THIIA, OJIA OIIMCAHUA 00BEKTa Kjacca HCIIOJIb3Y -
CTCs 3aIINCh.

umsa_Knacca umsa_oodvekmas

Hanpumep:
complex1 x1,x2,D;
complex1 *p=&D;
complex1 dim[8];

K xoMmmioneHTam kjacca MOXXHO 0OpaiaTbCsi TP MOMOIIIN:
1) «KBaJM(DUIIMPOBAHHBIX)» UMEH:

uM}l_OﬁbeKma. Umia_Kiaaccaz>umia_Komnonenma
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2) YTOYHEHHBIX UMCH: UMA_00bEeKmMa.ums_KoMHOHeHma

[Ipumepsr:
x1.define(); // TTapaMeTpsl BRIOMPAFOTCS TI0O YMOJTYAHHUTO
x2.define(4.3,20.0); // 4.3 +120.0
x2.display(); // BeiBox Ha 5kpaH: real= 4.3, imag= 20.0

ITpu ucnonbp30BaHUM yKa3aTeslel Ha OOBEKT Kilacca UCIONb3YeTCs CIEedy -
ol1ast 3aIHUCh:

yKazameny_Ha_00beKm_Knacca -> UMsa_KOMNHOHEHmaA

Hanpuwmep:
p->real=2.3;
p->imag=6.1;
p->display();

PaccmoTpum kiacc, onmuChIBalONINI TOBAphl HA CKIage MarasuHa. Kommo-
HEHTaMU KJiacca OyIyT:

— Ha3BaHUE TOBapa,

— omnToBas (3aKyno4Has) IeHa;

— po3HUYHAas (TOproBas) HaIleHKa;
— (yHKIUS BBOJIA JAHHBIX O TOBAPE;

— (GyHKIUS BBIBOJA CBEJICHUH O TOBapE C YKa3aHWEM PO3HUYHOMU IICHBI.

#include <stdio.h>

class goods // Knacc «ToBapbi»

{

char name[40]; // Ha3Banue

float price; // 3akymo4Has 1eHa
static int percent; // ToproBas HaiieHKa B %
void input ()

{

printf(‘““Ha3Banue ToBapa: ); scanf(“%s”, name);

printf(“3akynounas uena: “); scanf(“%1”, price);

}
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void display ()

{ printf(“%10s\t, mena %5.2f\n”’,name,price*(1+goods::percent*0.01)); }
IR
void main()

{

goods wares[5];

ToproBast HalleHKa Ompe/ieieHa KaK CTaTHYeCKHi KOMITOHEHT Kiacca. Ta-
KH€ KOMIIOHEHTHI HE AyOJMPYIOTCA MPHU CO3JaHUU OOBEKTOB (IK3EMILISPOB)
KJ1acca, T.€. KaXIbld CTATUYECKUI KOMIIOHEHT CYIIECTBYET B €TUHCTBEHHOM JK-
semruisipe. JlocTyn K HeMy BO3MOXKEH TOJIBKO TIOCIIe WHUITMATN3AIINN

mun Uma_Kiacca:: umia_KOMNOHERmMa UHHUUAIu3amop,

Hanpumep:
int goods::percent=12;

2.1.2 Koncmpykmopbwt, 0ecmpyKmopol U 00CHYRHOCHb KOMNOHEHM

Kaacca

['maBHBIN HEAOCTATOK 00OMX PACCMOTPEHHBIX TPUMEPOB: OTCYTCTBHUE aB-
TOMATUYECKON WHHUIMATU3AINKA CO3/]JaBAEMbIX OOBEKTOB — HEOOXOJUMO SIBHO
BbI3bIBaTh GyHKuu define(), input() i mpucBanBaTh 3HAYEHUS KOMITOHEHT-

HBIM JAHHBIM OOBEKTA.

JIJisi aBTOMATHYECKON WHUIIMATU3AINA KOMIIOHEHTHBIX JTAHHBIX OOBEKTa
B ONpE/IENICHHE KJiacca MOKHO SIBHO BKJIIOYATh CIEIHUATBHYI0 KOMIIOHEHTHYIO
(GYHKIIMIO, Ha3bIBAEMYIO KOHCHIPYKIOP:
umsa_kaacca (Cnucok_gopmanvHulx_napamempoes)

{ onepamopuwl_mena_xoucmpykmopa };

NMs Takol (yHKUIMU JOJKHO COBMAJaTh ¢ UMEeHeM kiacca. OHa Oyner
aBTOMATUYECKU BBI3bIBATHCS NPU ONPEACICHUU WIM Pa3MELICHUH B IMaMSTH
Kaxx1oro o0bekTa kiacca. Ilepenenaem yactb nepBoro npumepa:

complex1 (double re=0.0, double im=0.0)

{ real=re; imag=im; }
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19
OObsBIICHHE TaHHBIX IPUMET BHUI:
complex1 x1,x2(4.3,20.0);

Ocobennocmu KOHCMPYKMOpos

1 Jlng KOHCTpYKTOpa HE ONpEAeNseTCs TUIl BO3BPALA€MOro 3HAUCHUS
(B T.4. void!).

2 KoHcTpykTOp BCerja aBTOMAaTUYECKH BBI3bIBAETCS MPHU ONpPEIEICHUU
(coznmanun) obbekTa kinacca. [Ipu oTCyTCTBMM MapaMeTpoB MCHOJB3YIOTCS 3HA-
YEeHUs 110 YMOJIYAHUIO.

3 KoHcTpyKTOp CylIecTBYeT Ajisi JI0OOro Kjacca, IpUYEM OH MOKET
ObITh cOo3/1aH 0e3 SIBHBIX yKa3aHUM MPOrpaMMHCTa — T.H. KOHCTPYKTOpP KOMHPO-
Banus: class F { ... public: F (const F&); ... }

4 B kiacce MOXET ObITh HECKOJIbKO KOHCTPYKTOPOB (I€perpyska), HO
TOJIBKO OJIMH CO 3HAYEHHUSMH MapaMeTPOB IO YMOIYAHUIO.

5 Henpss nonyuuts agpec KOHCTpyKTOpa (&complex1).

6 IlapameTpoM KOHCTPYKTOpa HE MOXKET OBITh €ro COOCTBEHHBIH Kilacc,
HO MOXET OBITh CChUIKA HA HETO, KaK Y KOHCTPYKTOPA KOMMPOBAHU.

7 KOHCTpYKTOp HEJb3s BbI3bIBATH KaK OOBIYHYIO KOMIIOHEHTHYIO (PYHK-

LUIO.

CymectByeT Ba crocoda MHUIMATU3AINKI JTAaHHBIX 00BEKTa ¢ MTOMOIIBIO
KOHCTPYKTOpPOB.

[TepBbiii — mepenaya 3HAYCHUN MapaMeTPOB B TEIO KOHCTPYKTOpa (CM.
npe. mpumep).

Bropoii — npuMeHeHne cnucka MHUIUAIN3aTOPOB JaHHOTO 00bEeKTa, Mo-
MELIAEMOr0 MEXAY CIIMCKOM MapaMETPOB U TEJIOM KOHCTPYKTOpa:

ums_Knacca (CRUCOK_(hopmMaibHbIX_napamempos): CHUCOK_UHUUUA-
au3amopoe

{meﬂo_Koucmpmeopa },’

Kaxnp1ii mHUIIMAIU3aTop CIMCKA OTHOCUTCS K KOHKPETHOMY KOMITOHEHTY
Y UMEET BUJ:

UMA_KOMNOHEHmMA_OAHHbIX (8blpalricenue)

Hampumep:



class AZ

{ int 11; float ff; char cc;

public:
AZ(int in, float fn, char cn): 11(5), ff(i1*fn+in), cc(cn) {}

}

AZ A(2,3.0,°d); // Tlonyuaem: A.ii=5, A.ff=17, A.cc="d’

Jlecmpykmop (pa3pymuteiab 00beKTOB) Kilacca UMeeT opmar:

~uma_knacca () { onepamopsl_mena_oecmpykmopa };

JIOB).

3
4

Ocobennocmu 0ecmpykmopos

Ha3BaHme cocTouT M3 3HAYKa «THIbJA» M MMEHHU Kiacca (0e3 mpooe-

VY nectpykTopa HEe MOKET ObITh MapaMeTpoB (B T.4. void).
JlecTpyKTOp HE UMEET BO3BpaIlaeMOoro 3HaueHus (B T.4. void).

BBI30B AeCcTpyKTOpa OCYIIECTBISETCS HESIBHO, aBTOMATHYECKH, KaK

TOJILKO OOBEKT KJ1acca YHHUYTOKACTCA.

[IpumeHeHnne eCTpyKTOPOB MMEET CMBICI MPU padOTe C TUHAMUYECKON

IMaMATBIO:

~stroka() { delete [] ch; }

Buoumocmo (0ocmynnocmu) Kkomnonenm

Bce xoMmoHeHTHI Kiacca MOT'YT UMETb TPH CTCIICHHU JOCTYIIa (((BI/I)II/IMO-

CTH»):

public («o01mIeA0CTYIIHBIN») — JOCTYMHBI JJISl APYTUX KOMIIOHEHTOB JaH-

HOT'O KJIaCCa, APYTIuX KJIaCCOB U BCCX OCTAJIbBHBIX KOMIIOHCHTOB ITPOI'PaAMMEBI;

protected («3alIMIEHHBINY») — TOCTYMHBI JUIsSl IPYTUX KOMIIOHEHTOB JIaH-

HOTO KJIacca U €ro MOTOMKOB (IIpY MOCTPOCHUU UEPAPXHU KIIACCOB);

private («COOCTBEHHBIN») — JOCTYIHBI TOJBKO ISl APYTUX KOMIIOHEHTOB

JTAHHOTO KJ1acca.

Crnemmdukarop A0CTyna MPEACTaBIsIeT COOOW OHO W3 BHIMICYKAa3aHHBIX

CJIOB, 3a KOTOpPBIM CJICAYCT ABOCTOYMC. Bce KOMIOHEHTBI OT 3TOro MecTa A0
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KOHIIa ONpeeNieHus Kjlacca Wid JI0 APYroro crnenupukaropa U3MEHSIOT CTaTyC
Ha BBILICYKAa3aHHBIN.

OcnoBHoil npuHun OOII — uHkancyasuus (COKpbITUE) JAHHBIX BHYTPU
OOBEKTOB — HE BBINOJHAETCS Ul Kjlacca Struct, TOCKOIbKY BCE KOMIIOHEHTBI
NOJIy4aroT cTaTyc public. Bce KOMIIOHEHTBI Kilacca, ONMUCAHHOTO MPU MOMOIIU

CITy>keOHOTrO cJIoBa class, MOIy4aroT CTaTyC private.

struct complex1 // Kinacc «KOMILJIEKCHOE YHCIIO»

{

// Tlo ymomganuto — public
complex1 (double re=0.0, double im=0.0)

{ real=re; imag=im; }

void display ()
{ printf(“real=%5.2f, imag=%>35.2f\n”,real,imag); }
private: // I3BMEHUTH CTaTyC AOCTYTa HA «YaCTHBIN
double real; // BelecTBeHHAs 4acTh
double imag; // MHuMast 4acTthb

55

2.1.3 Komnonenmmuoie oarnmnvie

OHpCI[GJIeHI/Ie JaHHBIX KJIaCCa aHAJIOTHYHO OIIMCaHHIO 00BEKTOB 0a30BBIX
U IIPOU3BOJHLIX THUIIOB, 3@ HCKOTOPBIMH HCKIIOUYCHUAMU. TaK, IIPHU OIIMCAHHNH

QJICMCHTOB KJIaCCa HC JOITYCKACTCA UX MHUIIUAJIU3AIHA.

Ommbka: struct complex1 { ... double real=0; ... };

JI1s1 MHUITMATN3alM KOMIIOHEHTHBIX JaHHBIX OOBEKTOB JIOJKEH HUCTIONb-
30BaThCSl aBTOMATHYECKHUM UJIU SIBHO BBI3BIBAEMbIN KOHCTPYKTOP COOTBETCTBYIO-
LIETO KJ1acca.

Jns moctyna K KOMIIOHEHTHBIM JaHHBIM U3 ONEPAaTOPOB, BBHIMTOIHSIEMBIX
BHE OIIPEEIICHUS KJIacCa, HEMOCPEICTBEHHOE UCIIOJIB30BAHUE UMEH DJIEMEHTOB
HegonyctTumMo! DopMallbHO TAaKOM 3ampeT MOXKHO OOOWTH MepeornpeseieHueM
CTENEHU BUAMMOCTH Ha «publicy, HO QaKTUYECKHU ITO MPOTUBOPEUYUT OCHOBHO-

My npuHiuiy OOIL.
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Cratuueckre KOMIOHEHTHI Kilacca UMEIOT MPAKTUUYECKUNA CMBICH MPU pa-

00Te CO CBI3HBIMHU CIIMCKaMH, YKa3bIBas Ha UX HadaJia:

class list

{

public:

static list *begin;  // Hauano cniucka

55

list *list::begin=NULL; // UHUIManu3anus CTaTHYeCKOro KOMIIOHEHTA

Ha crarnueckue gaHHbIe Kjacca pacpOCTPaHSAIOTCS MpaBuia cTaTyca J0-
ctyna. K MmoMenTy oOpallieHnss K TaKuM JaHHBIM OOBEKTHI MOTYT OBITh €IIIE HE
OTIpEJIENICHBI, JTUO0 WX MOXKET OBITh HECKOIbKO. BO3MOXHOCTH O0OUTHCH 0€3
UMEHH KOHKPETHOTO O0BEKTa MPHU OOpAaIlIEHIH K CTATUYECKUM JaHHBIM Kiacca

00€eCcreynBalOT CTATHYECKHE KOMIIOHEHTHbIE (DYHKIIMHU:
UMA_KNaAcca::umsa_cmamuiecKoi_@QynKuyuu

2.1.4 Komnonenmmnuwle pynkyuu

B otnnune ot oObIYHBIX (T7100aNbHBIX) (DYHKIIUM, KOMIIOHEHTHAs (PYHK-
IIUsl UMEET JOCTYI KO BCEM KOMITIOHEHTaM KJIacca, C JItoObIM CTaTyCOM JOCTYTIA.

[Ipu ompeneneHnu KiIacCOB MX KOMIIOHEHTHbIE (YHKIIMA MOTYT OBITH
cnenuduIMpoBaHbl Kak nojacrasisgembie (inline). [lo ymomyanuio mojcrasisie-
MOW cunTaercs (PyHKIHS, 4be OompeneseHue (He TOIhKO 3arojIOBOK, HO U TEJO)
MOJIHOCTBIO pa3MENIeHO B Tele Kiacca (CM. Bce Mpeablaylue npumepsl). [lpe-
umywecmso. 0bicTpoe oOpanenue. Heoocmamox: Takast GyHKIUS HE MOXKET CO-
JIep>KaTh IUKIIBI ¥ TIEPEKITFOYATEITH, a TAKXKE HE MOXKET OBITh PEKYPCHBHOM.

OOGBIYHO UCTIONB3YyETCS IAPYrod MOIXOA: B Tele Kjacca pa3MeIaeTcs
TOJIbKO MPOTOTHII (3ar0JIOBOK) KOMIIOHEHTHON (YHKIIMHU, a €€ ONpe/elICHUE —
BHE KJIacca, KaK OompejelieHne OOBIYHOM MpOorpaMMHON (PYHKITMHU (C MCIIOJIB30-
BaHHUEM «KBAIM(PUIIMPOBAHHOTO OOpaiieHus»). Onucanue Kiacca ¢ BHEIIHUM

OIIPCACIICHUEM €T'0 KOMIIOHCHTHBIX Q)YHKHI/II\(JI JacT BO3MOXKHOCTb, HC MCHAS NH-
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Tepdeiic 00BEKTOB Kilacca, MO-pa3HOMY OMPENeNsATh €ro KOMIIOHEHTHBIE (DYHK-

OHH.

[IprBeneHHBIN HUKE TPUMEDP UCITONB3YET KIIACC «TOYKA HA DKPAHE.

#include <graphics.h>
#include <conio.h>

class point

{
protected:
int X,y; // KoopIMHATHI TOYKH
public:
point(int xi=0, int yi=0); // KoHCTpyKTOp
int getx(); // Koopnunara mo X
int gety(); // Koopnunarta o Y
void show(); // 13006pa3uth Ha dKpaHe

void move(int xn=0, int yn=0); // IlepemecTuTh B HOBOE MECTO
private:
void hide(); // YOpath TOUKY C SKpaHa
K
point::point(int xi=0, int y1=0)
{ x=xi; y=yi; }
int point::getx() { return x; }
int point::gety() { return y; }
void point::show() { putpixel(x,y,getcolor()); }
void point::hide() { putpixel(x,y,getbkcolor()); }
void point::move(int xn=0, int yn=0)
{
hide();
X=Xn; y=yn;
show();
h

void main()

{
point A(200,100), B;
int gd=0,gm;



initgraph(&gd,&gm,””);
A.show(); getch();
B.show(); getch();
B.move(200,200); getch();
A.move(); getch();
closegraph();

b

2.1.5 Yrkazamens this

Korma ¢yskiusa, npuHaayiexanias KIaccy, BBI3bIBACTCS i 00pabOTKU
JTaHHBIX KOHKPETHOTO 00BEKTa, TOW (YHKIIMM aBTOMATHUECKHU U HESIBHO Tepe-
JaeTcs yKa3aTellb Ha TOT OOBEKT, JJIi KOTOPOTro (PYHKIIHsS BbI3BaHA (BCIIOMHUTE
Sender:TObject B Delphi). OtoT ykazarens umeer puxcupoBanHoe ums this u
HE3aMEeTHO JJIsl MPOrpaMMHUCTa OIpe/IeieH B Kaxa0M (PyHKIMU Kiacca Cleayro-
M 00pazom:

umsa_kaacca * const this = aopec_oodvexkma;

Nwms this sBrseTcss cimy)kKeOHBIM CJIOBOM. SIBHO ONpPEACIIHThH WIH IEPEo-
IPEICITUTh 3TOT yKa3aTellb HEeb3sl K He HYXKHO.

OGpariieHue 1Mo CChUIKE:

this->real=5; this->imag=2;

}

2.1.6 /Ipy3va knaccoe

Jlpysrcecmeennoii hynkyueil Knacca HazpiBaeTcs (PyHKIHS, KOTOpas, HE
SBJISISICH €r0 KOMIIOHEHTOM, MUMEET JIOCTYIl K €ro 3amuineHHbM (protected) u
coOCTBEHHBIM (private) koMrnoHeHTaM. DYyHKIMS HE MOXKET CTaTh APYTrOM Kiac-
ca 0e3 ero cornacus. s nosrydeHus npas Apyra oHa JOJDKHA ObITh OIIMCAaHA B
Tese Kiacca co cnenuduraTopom fiiend (T.e. B Tele Kiacca pacriojaraercs mpo-

totun (yHKMK). VMcnoap30BaHne MeXaHU3Ma JIPY>KECTBEHHBIX (PYHKIUH IM03-
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BOJISIET YIIPOCTUTH UHTEPPEIC MEXK Iy KIIacCaMH: U3 KIaCCOB MOKHO yOpaTh He-
KOTOpbIE KOMITIOHEHTHBIE (PYHKIMU, TIPEeIHa3HAYCHHbIE IS OCTyIa K Ompese-

JICHHBIM «CKPLITBIM» KOMIIOHCHTAM.

Ocobennocmu OpyicecmeenHvix hyHKyull

1 JpyxecTBeHHas (QyHKIMS NPU BHI30BE HE MOTyYaeT yka3arens this.

2 Ha ppyxecTBeHHYI0 (PYHKIMIO HE PacHpOCTpaHseTCsl IEUCTBHE CIIe-
U(PUKATOPOB JIOCTYIA; MECTO PACIOJIOKEHHUsI €€ MPOTOTHUIIA BHYTPU Kiacca
0e3pa3IMyIHO.

3 JlpyxectBeHHass (PyHKIMSI MOKET ObITh Kak rio0anbHOM (PyHKUMEH
IPOrpaMMBbl, TaK U KOMIIOHEHTHON (PyHKUMEN Apyroro Kiacca.

4 @OyHKUHUSA MOXET OBITh JIPYKECTBEHHOW MO OTHOIICHHUIO K HECKOJb-

KHM KJIaCCaM.

2.1.7 Pacuwiupenue oeiicmeus (nepezpy3ka) CmaHoapmHsix onepayuii

S3pik C++ MO3BOJIIET PACTIPOCTPAHUTH JCHCTBUE JIFOOOW CTaHIApTHOU
OIlepalliy Ha HOBBIE TUIIbI JAHHBIX, BBOAMMBIE I0Jb30BaTeeM. Takas BO3MOX-
HOCTb Ha3bIBACTCA nepezpy3Koul cmanoapmuulx onepayuii. Ilpoiuecc ocyuie-
CTBJISIETCS] IPU MOMOIIM CIIELIMAIIBHOTO «OREPaAmopa-QpyHKyuuy:

mun operator 3HaK_onepayuu (cneyuguxkayua_napamempos) { onepa-
mopwvl_mena |}

/1€ KOJJMYECTBO MapaMETPOB 3aBUCHUT OT «-apHOCTU» OIEpalUU.

Hanpumep, 11s pacnpocTpaHeHus NEUCTBHS onepaiuu “*° (YMHOXHTD)
Ha 00BEKTHI Kacca T, MoxeT ObITh BBeIeHA (DYHKITHS:

T operator * (T x, T y)

Takum oOpa3om, ecnu onucansl JBa o0bekTa A u B knacca T, To BbIpa-
xeHue A*B uHTepnperupyercs Kak BbI30B pyHKIUU operator * (A, B).

[Ipumep neperpy3ku onepannuy CI0KEHUs IS CTPOK:

stroka& operator + (stroka& A, stroka& B)
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2.2 HacnegoBaHue U Apyrvue BO3MOKHOCTH KJIACCOB

2.2.1 Hacneooeanue Kuaccoé

OO00CHOBAaHHO BBEJICHHBIA B MPOrpaMMy OOBEKT MPHU3BAH MOJEIHPOBATH
CBOMCTBA W MOBEACHUE HEKOTOPOTO (hparMeHTa periaeMoi 3ajauu, CBI3bIBasi B
€IMHOE 1IeJI0e TaHHBIE U METOJIbI, OTHOCSIHECS K dToMy dparMeHTy. OOBeKThI
B3aMMOJICHCTBYIOT MEXIy COOOW M C JAPYTMMH YacTSAMU MPOTPaMMBbI C MTOMO-
b0 cooOmeHnid. B xaxaoM coobmennn 00beKTy TepenaeTcs HeKOTopas WH-
dopmammsi. B orBeT Ha cooOIeHNE OOBEKT BHITIONHAET HEKOTOPOE ICHCTBUE,
IpEeAYyCMOTPEHHOE HA0OpPOM KOMIIOHEHTHBIX (DYHKIIMI TOTO KJjlacca, KOTOPOMY
OH MPUHAJIEKUT. TakuM JEHCTBHEM MOXKET OBbITh U3MEHEHHE BHYTPEHHETO CO-
CTOSIHUA (M3MEHEHUE JIaHHBIX) 00BEKTa JIMOO Mepenaya COOOIICHUSI PYyTroMy
00BEKTY.

Kaxpiii 00BeKT sSBIsETCS MPEACTaBUTENIEM KOHKPETHOTo Kiiacca. OO0bek-
ThI Pa3HbIX KJIACCOB M CaMU KJIAcChl MOTYT HAaXOJIUThCA B OTHOIICHUM HACIEH0-
BaHU, IPU KOTOPOM (HOpMHUpYETCsl Uepapxusi 00bEKTOB, COOTBETCTBYIOIIAS 3a-
paHee pelyCMOTPEHHON UepapXuH KIacCOB.

Nepapxust K1acCcoB MO3BOJISIET OMPEAENATH HOBBIE KJIACCHI HA OCHOBE YKE
uMeronuxcs. Mimeromuecs Kiaacchl 0OBIYHO HA3BIBAIOT 0a308biMu (ROPOIHCOalo-
wiumMu), a HOBbIC KJIacChl, opMUpyeMbie Ha OCHOBE 0A30BBIX, — HPOU3BOOHbL-
Mu (NOPOIHCOEHHBIMU), KIACCAMU-NOMOMKAMU WU HacaeOnukamu. [lpous-
BOJIHBIE KJIACCHI «IMOJy4arOT HACJIEJICTBO» — JaHHBIE U METO/bl CBOMX 0a30BBIX
KJIACCOB — M, KPOME TOT'0, MOTYT IOIOJIHATHCSI COOCTBEHHBIMM KOMIIOHEHTaMU
(manapiIMM W MeTonamu). Hacnemyemble KOMIOHEHTHI HE MEPEMEIIAIOTCS B
IPOU3BOJIHBIN KJIAcC, a OCTaloTCs B 0a30BbIX kiaccax. CooOiieHue, o0paboTKy
KOTOPOTO HE MOTYT BBIMIOJIHUTH METO/IbI IPOM3BOJIHOTO KJIacca, aBTOMATHYECKU
nepenaerca B 6a30oBbiil kiacc. Eciau nns oOpaboTku cooOleHus: HY>KHbI JTaH-
HBIE, OTCYTCTBYIOIINE B MPOU3BOJHOM KJIACCE, TO MX IMBITAIOTCA OTHICKATh aBTO-
MaTHYECKU U HE3aMETHO B 0a30BOM KJiacce.

[Ipumep — uepapxust «To4Ka — Kpyr — Kpyr_B_KBapaTe».

[Ipu HacnmenOoBaHMM HEKOTOPHIE UMEHA METOJIOB (KOMIIOHEHTHBIX (DYHK-
1ui) ¥ (MIM) KOMIIOHEHTHBIX JAHHBIX 0a30BOT0 KJIACcCa MOTYT OBITh MTO-HOBOMY

OIIpCACIICHBI B IIPON3BOJIHOM KJIACCC. B sTom ClIydac COOTBCTCTBYIOIIMEC KOMIIO-
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HEHTHI 0230BOT0 KJIacCa CTAHOBATCS HEMOCTYIHBI U3 MPOU3BOIHOTO Kiacca. Jlis
JI0CTYTIa UCTIOJIB3YETCSI OTEpaITs «::» — YTOUYHEHHE 00JIaCTH BUIUMOCTH.
HacnenoBanue B nepapxuu Kj1acCOB MOXKET OTOOpakaThCs U B BUJIE JIepe-
Ba, U BUJIE 0oJiee 0OILEro HanpasneHHo2o ayuKkiuiecko2o epaga, B KOTOPOM Io-
Ka3aHbl OTHOIIICHUS MEXKy OOBEKTaMHU.
C++ nomyckaer MHodcecmeeHHoe Hacied08anue — BO3MOXKHOCTh JJIs He-
KOTOPOTo KJlacca HacjaeA0BaTh KOMIIOHEHTHI HECKOJIbKUX HHUKAK HE CBSI3aHHBIX

Mex1y coO00M 6a30BbIX KJIACCOB.

Hampumep:
TOYKa Kpyr KBaJpar
KpYT B
KBaapaTe

[Tpu onrcanwny MPOU3BOTHOTO KIacca MPUBOJAUTCS CIIHCOK BCEX €ro 06a30-
BBIX KJIACCOB:
class S: X, Y, Z {...};

[ToTOMKY MOCTYIHBI TOJIBKO T€ KOMIIOHEHTHI MPEAKOB, KOTOPHIE UMEIOT
cratyc nocrtyna public v protected. B nopoxJIeHHOM KJlacCce€ BCE OHU MOJIy4aroT
CTaTycC private, eCii HOBBII KilacC OMpeesieH CIOBOM class, u cratyc public,
€CJIH OTIPEJICIICH CIIOBOM Struct. Pasymeercs, cTaTyc KOMIIOHEHT MOKHO H3Me-
HSTH SIBHBIM YKa3aHHEM HOBOTO CTaTyca — KaK OTJEIbHBIX KOMIIOHEHT, TaK U
BCET0 HacJeayeMoro Kiacca:

class S: X, protected Y, public Z {...};

Hu 6a30Bblit K1acc, HU MPOU3BOHBIA HE MOTYT OBITH OOBSBIEHBI C TOMO-
IIbI0 KIIIOUEBOro ciioBa union! OObEIMHEHHUS HE MOTYT HMCHOJB30BATHCS IPH

OCTPOEHUU UEPAPXHUH KIACCOB.

Koncmpyxkmopwi u oecmpyxkmopwi npu naciedoganuu

KOHCTpYKTOpBI M IECTPYKTOPbI HE HACIENYIOTCS, @ CO3JAI0TCS 3aHOBO B

KaXXJ0M KJIaCCC-IIOTOMKCE.
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KoHctpykTop 6a30BOro Kiacca BCEr/ia BBI3BIBACTCS W BBITIOIHSIETCS 0
KOHCTPYKTOpa MPOU3BOJIHOTO Kiacca. J[ecTpyKTop mpou3BOIHOTO KJTacca BhI3bI-
BaeT JIECTPYKTOPHI Oa30BBIX KJIACCOB, TO €CTh MOPSAOK YHUUTOKEHUS 00HEKTOB
IIPOTHUBOITOJIOKEH TI0 OTHOIIEHUIO K TIOPSIKY €r0 KOHCTPYHPOBAHUS.

KOHCTpYKTOpBI 1 1eCTPYKTOPHI aBTOMATHYECKU TIOJYYalOT CTaTyC JOCTY-
na public.

[Tpumep: ~krug square() {~krug(); ~square();}

B mo06om kiacce MOTYT OBITh B KAUeCTBE KOMIIOHCHTOB OIPEICIICHBI JIpY -
rue kiaccol. B aTux kimaccax OyIyT CBOM JECTPYKTOPBI, KOTOPbIE MPU YHUUTO-
KEHUU 00BEKTa OXBATHIBAIOIIETO (BHEIIHET0) KJIacca BBIMOJIHSIOTCA MOCTE Je-

CTPYKTOpa OXBaThIBAIOIIIETO KJIacca.

2.2.2 Muoscecmeennoe Hacied06anue u supmyaibHovle 6azoevle

Kaaccol

Knacc HazpBaloT Henocpeocmeennvim (npamvim) 0a308biM K1accom
(mpsimoil 0a30if), €CiM OH BXOJIUT B CIIUCOK 0A30BBIX MPU OMPEACIICHUH Kiacca.
B T0 )€ Bpemsi 1151 MPOU3BOIHOTO KJIacca MOTYT CYILECTBOBAaTh KOCBEHHBIE UJTU
Henpsamble TIPEANICCTBEHHUKH, KOTOPBIE CIyKaT 0a30BBIMU JJISI KJIACCOB, BXO-

ISIIUX B CIIUCOK 0a30BBIX.

A (6a30BBIii K11acc — npsivas 0aza 11 B)

T

B (mpousBoanbiii 0T A kinacc — mpsimast 6a3a s C)
T

C (mpou3BOIHBIN KJ1acc — ¢ MpsMoi 6a30ii B 1 kocBeHHOM A)

Krnacc MokeT MMeTh HECKOJBKO MPSIMBIX 0Aa30BBIX KIJIACCOB, T.€. MOXKET
OBITH MMOPOXKACH U3 JHOOO0T0 uncia 6a30BbIX KJIaccoB (cM. mpumep panee). Takas
CUTYALMs HA3bIBAETCS MHOMCECMEEHHBIM HACIC006AHUEM.

[Ipn MHOXECTBEHHOM HACJICIOBAHMHM HUKAKOW KJIACC HE MOXET OOJIbIIe
OJTHOTO pa3a MCIOJIb30BAaThC B Ka4eCTBE HEMOCPEACTBEHHOTO 0a3oBoro. OqHa-
KO KJIACC MOKET CKOJIBKO YTOAHO pa3 ObITh HEMPSMBIM 0a30BBIM KJIaCCOM:

class X {...; f(); ...};
class Y: public X {...};
class Z: public X {...};
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class D: public Y, public Z {...};
B nmamHOM mnpumepe kimacc X JABaXKIbl ONOCPENOBAHHO HACIIEIyeTCs

KJaccom D:

[TpoummtocTpupoBanHoe ayOJIUpPOBaHKME Kilacca COOTBETCTBYET BKJIIOUE-
HUIO B MPOU3BOJAHBIN 00BEKT HECKOJIBKUX 00BEKTOB 0a30BOro kiacca. B Takom
ciydae Jijisi oOpalieHus: K KOMIIOHEHTaM Kijlacca X HeoO0X0uMa «I0JIHAsI KBaJIH-

dbukanusy, Harpumep:

D::Y:: X)) mmm D::Z:: X 6()

Ytobbl yCcTpaHUTh AyOIUpOBaHHE OOBEKTOB HEMPSIMOTO 06a30BOr0 Kiacca
P MHOKECTBEHHOM HAcJIeIOBaHWHU, 3TOT 0a30BBIA Kjacc HEOOXOAUMO 00b-
SIBUTb BUPTYaJIbHBIM:
class X {...; f(); ...};
class Y: virtual public X {...};
class Z: virtual public X {...};
class D: public Y, public Z {...};
Teneps kacc D Oyzaer BKIIOYATh TOIBKO OJIUH SK3eMILISP X, TOCTYII K

KOTOPOMY PaBHOIIPABHO UMEIOT KJIACCHI Y U Z:

X
/'\
Y
Z
V\D/V

[Ipyn MHOKECTBEHHOM HacCJI€I0BaHUU OJMH U TOT ke 0a30BbIH KJAcC MO-
XKET OBITh BKJIIOYEH B MPOM3BOJHBIN KJIaCC OJHOBPEMEHHO HECKOJBKO pas,
IpUYeM Kak BUPTyalbHBINA, TaK U HEBUPTYyalIbHbIH. Bo3MOXHBI 1100BIE KOMOU -

HallUW BUPTYAJIbHBIX 1 HCBUPTYAJIbHBIX 0a30BEIX KJIACCOB.



2.2.3 BupmyanvHule pynkuyuu u adbcmpaxkmuuole Kiaccol

NHoryma B 0a30BbI KilacC HEOOXOAMMO TIOMECTHTHh (YHKIIUIO, KOTOpas
JIOJI’KHA TIO-PAa3HOMY BBITIOJTHATHCS B MPOM3BOAHBIX Kilaccax. TouHee, B KaKI0M
MPOU3BOJTHOM Kjlacce TpeOyercsi cBoil BapuaHT 3Toi (yHkuuu. Hampumep,
KJ1acc «rpadudecKkuii 00bEKT» MOXKET ONPEeNITh KaKhe-TO NeUCTBUS Haa (u-
rypoi 0e3 KOHKpPETH3allu1 €€ BH/Ia, @ TOTOMKH 3TOTO Kjlacca — «KBajapaTy), «Tpe-
YTONBHUK» | T.I. — OAHO3HAYHO OTNPEACISIIOT GopMy U pa3Mepsl 3TOH (UTYPHI.
Knaccel, Bkitouaromnye Takue (pyHKITNN, HA3bIBAIOTCS HOJIUMODPHBIMU.

OOBIYHO BBHIOOP BBI3BIBAEMOUW (DYHKIIMH OMpENEISeTCs MpU HAMUCAaHUU
UCXOJTHOTO TEKCTa MPOrpaMMbl Ml HE H3MEHSETCS IMOCie KoM, Takoit pe-
KUM Ha3bIBACTCS PAHHUM WIA CHAMUUECKUM C8A3bleaHuem. MexaHusm BUp-
TyaJIbHBIX (PYHKITUH 00€CIICUNBACT HO30HEee U OUHAMUUECKOE C85A3bI6AHUE.

class gr obj

{

public:

gr_obj(int col=7) { color=col;}
int color() { return color; }
virtual void draw() {}
void show() { setcolor(color()); draw(); }
void hide() { cback=getcolor(); setcolor(getbkcolor()); draw();
setcolor(color()); }
private:
int _color,cback;
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Ocobennocmu 6upmyaibHuIX QyHKYUL

1 BupryanbHoil (yHKIMEH MOKET ObITh TOJIBKO HECTaTH4ecKas (PyHK-
U

2 BupryanbHoil HE MOXKET ObITh TJI00aNTbHAS (PYHKITHSI.

3 OyHKIMs, TOIAMEHSIONAs BUPTYAIbHYIO, B MPOW3BOJIHOM KJIacce Mo-
XKeT ObITh ONMcaHa Kak co cnenudukaropom virtual, Tak u 6e3 Hero. B o0oux
Clly4asix OHa OyJIeT BUPTYaJIbHOM.

4 BuptyanbHas (GyHKIHUS MOXKET OBITh OOBSIBICHA JPY>KECTBEHHOW B

JIPYroM KJiacce.
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Yucmoii eupmyanvHoii Ha3bIBACTCS KOMIIOHEHTHAsT (YHKIHS, KOTOpas

UMEET CIIEAYIOLIee ONpeIeICHUE:
virtual Tun ums (mapamerpsi) = 0;

B namem mpumepe: virtual void draw()=0;

Yucras BupTyanbHas (QyHKUIUS «HUYETO HE JeJaeT» M HEAOCTyMHA s
BbI30BOB. Ee Ha3HaueHue — CiyKUTh OCHOBOW JJIsl MOJMEHSIOIUX €€ (PYHKIUN
B IIPOM3BOJIHBIX Kilaccax. Kiacc, B KOTOpOM ecTh XOTsl Obl OJJHA YKCTas BUPTY-
anbHas (DYHKIMS, Ha3bIBACTCS adcmpakmHuvim. Takol Kiacc HE MOXKET UMETh
AK3eMIUISIPOB (OOBEKTOB); OH CIYKUT MUCKIIOUUTEIBHO JJI1 OCTPOCHUS Uepap-

XHH KJIACCOB.
2.2.4 Jlokanwvnwle Knaccol

Knacc moxeTt ObITh ompezeneH BHYTpU OJ0Ka — Hampumep, BHyTpHU Tela
bynkiuu. Takol Kiacc Ha3bIBACTCS JIOKATIbHBIM.

Jlokanuzanusi Kiiacca MpezrnoJiaraeT HeJAOCTyHMHOCTh €ro KOMIIOHEHTOB
BHE 00JIacTU OIpezesieHus Kiacca (BHE Teja PYHKIUU WM 0JI0Ka, B KOTOPOM
OH OIHMCaH WK onpenesneH). JIOKaTbHBIN KJIacC HE MOYKET UMETh CTATHYECKHX
naHHbIX. KOMIOHEHTHbIE (YHKIMM JIOKAJBHBIX KJIACCOB MOTYT OBITH TOJBKO

BCTPOCHHBLIMMU.
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