Caoxuocts 11O u OO noaxon

CJ105KHOCTHh MPOTrPaAaMMHOI0 00ecIeYeHus
CnoXHOCTb BbI3bIBAETCS YETbIPbMS OCHOBHbLIMU MPUYUHAMM:

* CIIOXHOCTbIO peanbHOW NpeaMeTHON 06nacTn, N3 KOTOPOU UCXOOUT 3aKa3s Ha
pa3paboTKy;

* TPYOHOCTbIO YNpaBneHnst NpoLeccoM pa3paboTKu;

* HEOOXOOANMMOCTbLIO 0becneynTbs AOCTAaTOYHYI0 MMOKOCTL NPorpaMmmel;

* HEYyAOBIETBOPUTESIbHBIMUA cnocobamu onnucaHnsa nosegeHnsa 6onbLLInX
ANCKPETHbLIX CUCTEM.

CnoXxHocTb peanbHoro mupa. [1pobrnembl, KOTOpbIE Mbl MNbITAEMCS PELWNTb C
MOMOLLLIO MPOrpamMMHOro obecrneyeHuss, 4acto HeusbexXHO coaepXXaT CIIOXHble
9fIEMEHTbLI, a K COOTBETCTBYHOLUMM rMporpaMmamMm npeabsBnseTcd MHOXEeCTBO
Pa3fnn4HbIX, MOPOMN B3aMMOUCKNKYaKLWMX TpeboBaHun. Y nonb3oBaTenen wu
pa3paboTYMKOB pasHble B3rMNs4bl Ha CYLWHOCTb Mpobnembl, U OHW AdenawT
pasnunyHble BbIBOAbl O BO3MOXHbIX MYTAX ee pelleHuUss. 3HaKOMCTBO C NEPBbIMU
BEPCUAMU CUCTEMbI MO3BOMSAET MNOMb30OBaTENSM Iydlle MOHATb U OTYETNMBEU
copmynupoBaTb TO, YTO UM OENCTBUTENBbHO HYXHO. B TO Xe Bpems npouecc
pa3paboTku NoBbILLAET KBanudukaumno pa3paboTymkoB B NpeaMeTHoOn obnactu u



no3BofideT UM 3agaBaTb Oonee OCMbICIIEHHbIE BOMPOCHI, KOTOPblE MPOACHAKT
TEMHbIE MECTa B I'IpOeKTI/IpyeMOI7I CUcCtemMe.

TpyaHoCcTM ynpaBneHUa npoueccomMm paspadotkn. OcHoBHasi 3agada
pa3paboTynkoB COCTOUT B CO340aHUM  WUMNKO3UM  MPOCTOTbl, B  3aluTe
nofib3oBartesien oT CNOXHOCTN ONUCLIBAEMOro npeameTa unu npouecca. CerogHs
OObIYHLIMM  CTanM nNPOrpamMMHblE CUCTEMBLI, pasMep KOTOPbIX WCHUCIAETCS
OecAaTKaMn TbICAY U gaxe MUNIIMOHaMKM CTPOK Ha SA3blKax BbICOKOIro YpoBHS. Hu
OOWH YerioBEK HUKOrda He CMOXET MOMHOCTLIO MOHATb Takyt cuctemy. [loatomy
Takon o0beM paboT noTpedyeT npuBrneyvyeHus Komaddbl paspaboTtumkoB. Yem
bonble pa3paboTyMKOB, TEM CNOXHEE CBA3M MeXOYy HUMU N TEM CIIOXHee
KoopanHauma, ocobeHHO ecnun y4acTHUKK paboT reorpaduyeckn yoaneHs! gpyr ot

apyra.

F'MOKocTb nporpammHoro obGecnedyeHusa. [lporpammumpoBaHue obnagaer
npeaenbHou rMbKOCTblo, N pa3paboTuMKk MOXET caM obecrneynTb cedbs Bcemu
HeobXoOMMbIMU 3NEMEHTaMN, OTHOCALWMMUCA K JI0OOMY YpPOBHIO abcTpaKkuum.
Takas rmbkocCTb YpesBbiManHO cobnasHuTenbHa. OHa 3acTtaBnseT paspaboTyumka
co3gaBaTb CBOMMM curamMm Bce 6as3oBble CTpouTernbHble 6510k  byayuien
KOHCTPYKLUWU, U3 KOTOPbIX COCTaBMSATCA 3fieMeHTbl 6onee BbICOKMX YPOBHEN
abcTpakuun. B otnnumne ot cTpouTENbHOW MHOYCTPUW, FOe CYLECTBYHOT €4MHbIE
cTaHOapTbl HA MHOIMME KOHCTPYKTMBHbLIE 3NEMEHTbl M Ka4yecTBO MaTepuanos, B



NporpaMMHON WMHAYCTPUM TaKuUX CcTaHgapTtoB novtn HeT. Kpome TOro, 4acto
NMPUXOANTCHA  BbIMOMHATL  HACTPOWKY MNporpaMmmbl  Nod — MHAWBUAYanbHbIE
TpebOBaHUS KOHKPETHOrO MOnb30BaTeNnss U CUCTEMHOE OKpy)XeHue. [loatomy
nporpaMmmMHbie pa3paboTKn OCTalTCHA OYEHb TPYAOEMKMM OEMNOM.

NMpobnema onucaHna noBeAeHUA OONbLIUX AOUCKPETHbIX CUCTEM.
AHarnoroBble CWUCTEMbI, Takue, Kak OBWMXEeHWe OpOoLUeHHOro Ms4a, HarnpoTuB,
SIBASAKOTCA HenpepbIiBHbIMU. Hebonblune naMmeHeHUs BXOOHbIX NapaMeTpoB Bceraa
BbI30BYT Hebonblmne U3MeHeHus1 BbixodHbiX. C Apyron CTOPOHbLI, OAUCKPETHLIE
CUCTEMblI MO CaMOW CBOEW nMpuUpoae MUMEKT KOHEYHOE YMUCNO BO3MOXHbIX
COCTOSAHMN. Mbl cTapaeMcsi MPOEKTUPOBATb CUCTEMbI, Ppasgensiss X Ha YacTu Tak,
4yTOObI OgHA 4YaCTb MMHMMAarbHO BO34EWCTBOBAsio Ha apyryto. Kaxnoe cobbiTne,
BHELLHEE NO OTHOLLUEHWUIO K MPOrpaMMHON CUCTEME, MOXET NEPEBECTU €€ B HOBOE
COCTOsIHME, 1N, boree TOro, nepexoq M3 OOHOro COCTOSIHUSA B OpYyroe He Bcerga
aeTepMuHupoBaH. Bceobbemniowlee TECTUPOBAHME TakMX MporpamMm nNpoBECTU
HEBO3MOXHO. [1pn HebnaronpusTHbIX YCNoBUAX HebonblUoe BHeLHee cobbiThe
MOXET MPUBECTU K KPUTUYECKOW OLLNDKE CUCTEMBI.

Uem crioxkHee cucmema, mem riea4ye ee rnosfiHocmaio paseasiumea.



IITh NPU3HAKOB CJIOKHOW CUCTEMBI

1. CrioXKHbIEe cucmeMbl 4acmo S8/ISHmces uepapxudyeckumu U cocmosim U3
83auMO3a8UCUMbIX MoOcucmeM, KOmopble 8 C80H o4epedb makxe Mmoaym bbimeb
pasoerieHbl Ha noocucmemal, U m.o., 8rniome 00 caMo20 HU3KO20 YPOBHSIM.

MHorne crnoXHble CUCTEMbl MMEKT MNOYTU PasfoKUMYID UepapXUYecKyro
CTPYKTYpPY, ABNAeTCs rmaBHbIM 0akTOPOM, NO3BOMSAOLWMM HaM MNOHATb, onnucaTth U
naxe "yBuoeTtb" Takme cuctembl M Ux Yactu. Ckopee BCEro, Mbl MOXEM MOHATb
NUWb TE€ CUCTEMbl, KOTOPbIE MMEKT MEPapPXUYECKYHD CTPYKTYpY. ApXUTEKTypa
CMOXHbIX CWUCTEM CKnagblBaeTCaA U U3 KOMMOHEHTOB, U U3 UepapXmyecKmnx
OTHOLLUEHUN STUX KOMIMOHEHTOB.

2. Bbibop, KakKue KOMrMoHeHmbl 8 0OaHHOU cucmeme  c4umaromcs
3fIeMeHmMapHbIMU, OMHOCUMESIbHO pou3gosieH U 8 bonbwou cmerneHu
ocmaesisemcs Ha ycmompeHue uccrieoogamersis. Hu3wuin ypoBeHb Ans OgHOro
HabnogaTens MOXET oKa3aTbCs AOCTAaTOYMHO BbICOKMM AN ApYyroro.

3. BHympukomrioHeHmHasi Ccesi3b O0ObIYHO CuUJlbHEEe, YeM C853b MEXOy
KOMIMOHeHmMamu. 3mo obcmosimernibcmeo roseosisiem omaoesnisime
"8bicOKOYacmomHelie"”  83aumooelcmeus 8Hympu KOMIMOHEHMOo8 om
"HU3Ko4YacmommHou" OuHaMuku e3aumooelcmaus Mexx0y KOMIoHeHmamu.



OTo pasnuMyme BHYTPUKOMMOHEHTHbIX W MEXKOMMOHEHTHbIX B3auMOAENCTBUN
obycnaBnuBaeT pasgeneHne QYHKUUIA  MeXay 4acTaMM CUCTEMbl W [aeT
BO3MOXXHOCTb OTHOCUTENBHO N30NMPOBAHHO N3yYaTb KaXXayto YacTb.

4. Nepapxudeckue cucmembl 0b6bIYHO COCMOSIM U3 HEMHO2UX muros rnoocucmem,
Mo-pa3HoMy CKOMOUHUPOBAHHbIX U Op2aHU308aHHbIX.

MHbiMM crioBam W, pasHble CIOXHble CUCTEMbI codepXaT OAWHAaKOBble
CTPYKTYpPHble 4YacTu. 3TWM 4YacTM MOryT ucnonb3oBaTb oOwine Gonee wmenkue
KOMMOHEHTbI, Takume KakK KMNeTKku, unm Oonee KpynHble CTPYKTYpbl, Tuna
COCYOUCTbIX CUCTEM, UMEIOLLIMECS U Y PACTEHUN, N Y KUBOTHBbIX.

5. Jllobasi pabomarowas crioxxHasi cucmema s8r1siemcsi pe3yribmamom pa3sumusi
pabomasuweul bornee npocmodu cucmemsi. .. CrioxHas cucmema,
cripoekmupoegaHHas "c Hyns", Hukoeda He 3apabomaem. Crnedyem HavYuHamp C
pabomarow,el rnpocmou cucmemsi.

B npouecce pa3Butua cuctemMbl 00bEKTbI, NEPBOHAYaNbHO paccMaTpuBaBLUNECS
KaK CIOXHbl€, CTAHOBATCSI ANEeMEHTapPHbIMU, N U3 HUX CTPOATCA Bonee CrnoXHble
cuctembl. bornee Toro, HEBO3MOXXHO Cpa3dy NpaBUNbHO CO34aTb AfIEMEHTapHbIE
OObEKTLI: C HAMW HaOO CHa4vana rnoBO3UTbCS, YTOObI DornblUe y3HaTb O peasribHOM
NOBEAEHUN CUCTEMBI, U 3aTEM YXXEe COBEPLUEHCTBOBATL UX.



Pa3pa0oTka cJI05KHOI CHMCTEeMBbI
Ponb aekomno3snuuu

Kak otmeuvaer [enkctpa, "Cnocob ynpaBrneHUs CrOXHbIMW CUCTEMaAMU OblS
N3BEeCTEH ewe B apeBHOCTM — divide et impera (pasgenan n Bnacteyn)". pu
NPOEKTUPOBAHUN CNOXHOW NPOrpaMmMHON CUCTEMbI HEOOXOOMMO pa3gendaTh ee Ha
BCE€ MeHblUMe W MeHbluMe TMNOACUCTEMbI, KaXayl U3 KOTOPbIX MOXHO
COBEPLUEHCTBOBATb He3aBUCUMO. B aTOM crnyyae Mbl HE NPEBLICUM MPOMYCKHOW
CNOCOOHOCTN 4YernoBeYecKoro mMosra: A5 NoHMMaHusa nbdoro YypoBHS CUCTEMBI
HaM HeobxoaMMO OAHOBPEMEHHO AepXXaTb B yMe MHOPMAaLMIO NULWb O HEMHOINX
ee Yactax (OTHAb He 0 BceX). IMEHHO CIOXXHOCTbL CUCTEMbI BbIHYXXOAEeT OENUTb
NPOCTPaHCTBO COCTOAHMN CUCTEMBI.

[na pasgeneHns MOXHO MCMNoSib30BaTb IMOO anropuTMMUYECKY0, NMMB0 OOBLEKTHO-
OPUEHTUPOBAHHYKO AeKoMMno3uunio. PazgeneHme no anroputMam KOHUEHTPUPYET
BHMMAaHME Ha nopsigke Mpoucxoaswmx cobbiTun, a pasgeneHne no obbekTam
npuaaeTt ocoboe 3Ha4YeHne areHTam, KoTopble sABNsATCS NMMbo obbekTamu, NnMdo
cyobektamn penctBusi. OOHAKO Mbl HE MOXEM CKOHCTPYMPOBAaTb CIOXHYIO
CUCTEMY OOHOBPEMEHHO ABYMSI cnocobamu, Tem boree, 4To 3T cnocobbl Mo CyTU
opToroHanbHbl. Mbl OOMMKHbI HAYaTb pasgeneHme cuctemol NMBGO NO anropuTMam,
nnmbdo no obbekTam, a 3arem, UCMNOoMb3ysa MOSTYYEHHYIO CTPYKTYpPY, MNOMbITaTbCs



paccMOTpPeTb Npobnemy ¢ Apyron Toukn 3peHnst. OnbIT NOKa3bIBAET, YTO None3Hee
HaYyMHaTb C OOBLEKTHOW AekoMno3vumn. Takoe Hayano MNOMOXEeT HaM nydlle
CrnpaBUTbCS C NPUAAHMEM OPraHN30BaHHOCTU CITOXKHOCTU NMPOrpaMMHbIX CUCTEM.

Ponb abcTpakuum

B akcnepumeHTax Mwunnepa ObiNnoO yCTaHOBMEHO, YTO OObLIYHO YENOBEK MOXET
OOHOBPEMEHHO BOCMPUHATb NUWb 72 eauHUUbl MHPOpMaUMK. ITO YMCIo, No-
BUOMMOMY, HE 3aBUCUT OT coaepXaHua uHgopmaumu. Kak 3amevyaer cam
Munnep: "Pasmvep HaweW namMATM HakKnagblBaeT >XeCTKMe OorpaHundeHusa Ha
KONMMYECTBO WHAOPMAaLNK, KOTOPOE Mbl MOXEM BOCMPUHATb, obpabotaTb WU
3anoMHnTb. OpraHn3ysa nocTynneHne BXo4HOW MHdOpMauun OOQHOBPEMEHHO Mo
HECKONbKMM pPasfMyHbIM KaHanam M B BUAE NOCNenoBaTeNIbHOCTU OTAESNbHbIX
nopunmn, Mbl MOXeM NpopBaTh... 3TOT MHPOPMAaLNOHHLIM 3aTop". B coBpemMeHHON
TEPMUHOSONMN 3TO Ha3sblBalOT pasbneHnem nnun BolgeneHnem adbctpakuun. Jlroan
Pas3BUSIN Ype3BblHaNHO 3PIPEKTUBHYIO TEXHOSIOMMIO NPEOoaoNeHNA CNOXHOCTU. Mbl
abcTparnpyemcs oT Hee. byoyunm He B COCTOSIHUM TMOSIHOCTLKO BOCCO34aTb
CINOXXHbIN OOBLEKT, Mbl MPOCTO UTHOPUPYEM HE CITULLKOM BaXKHble AeTanu n, Taknum
obpasom, nmeem geno ¢ obobuieHHON, naeann3npoBaHHON Moaenbio obbekTa. U
XOTA Mbl MNO-MPEeXHeMY BbIHYXOEHbl OXBaTbiBaTb OAHOBPEMEHHO 3HAYUTENbLHOE
KONIMYeCTBO UHPpopmMaunu, HO Onarogapsa abcTtpakuum Mbl  NOMb3yeEMCS
eanHMULamMn MHopmMaummn CcyLLecTBEHHO DOSbLLIEro cCeMaHTUYECKOro obbema. JTo



0COOEHHO BEpHO, Korga Mbl paccMaTpuBaeM MUP C OObEKTHO-OPUEHTUPOBAHHOW
TOYKM 3pEeHusi, MOCKOMbKY OOBbEeKTbl Kak abcTpakuuMm pearnbHOro Mupa
npeacTaBnsAlOT coOON OTAenbHble HacCbILEHHblIE CBSA3Hble WHAOPMAaLMOHHbIE
eauHULbI.

Ponb nepapxumn

Opyrum cnocobom, pacwmpsarwmmMm  UHPOPMaUMOHHbIE eduHULbI, SIBMSETCS
opraHusauma BHYTPU CUCTEMbl Mepapxmi KraccoB M o00bekToB. Ob6bekTHas
CTPYKTYpa BakHa, Tak Kak OoHa WUNIOCTPUPYET CXEMY B3aUMOOENCTBUS OOBLEKTOB
Opyr C Opyrom, KOTOpPOE OCYLUeCTBMAeTcs C MNOMOWb  MeXaHU3MOB
B3aumogeunctemda. CTpyKTypa KMacCoB He MEHee BaXHa: OHa onpegenset
OOLLHOCTb CTPYKTYP M NOBEAEHUS BHYTPU CUCTEMBLI. 3a4eM, Hanpumep, usydaTb
OTOCMHTES KaXOoW KNEeTKM OTAENbHOro Nnucrta pacTeHus, Korga [OCTaTOvHO
N3y4YnTb OOHY TaKyH KITETKY, MOCKOSIbKY Mbl OXXMOAEM, YTO BCE OCTalibHble BeayT
cebss nogobHbiM e obpasoMm. N xoTa Mbl paccMaTpmBaeM KaXablh OOBLEKT
onpeneneHHoro Tmna Kak oTAesribHbIN, MOXHO NpeanonoXuTb, YTO ero noseaeHmne
OynoeT noxoxe Ha noBegeHue Opyrux ob6bLEKTOB TOro xe tuna. Knaccnduumpys
00ObeKkTbl MO rpynnamM pPOACTBEHHbIX abCTpakuMn (Hanpumep, TUMbl KIETOK
pacTeHMN B MPOTMBOBEC KIETKaM XMBOTHbIX), Mbl YETKO pasgensiem obwine u
YHUKalbHble CBOMCTBA pa3HbiX OObEKTOB, YTO NOMOraeT HaMm 3aTeM CnpaBnATbLCS
CO CBOWUCTBEHHOU UM CINOXHOCTbIO.



IBOJIOIMA 00LEKTHON MOIeJIN
OB6bEKTHO-OPUEHTMPOBAHHbLIW NOAXOM4 CBA3aH CO CneayrLwwnmMm cobbITUAMN:

e pa3BUTME METOOOMOMMN NPOrpPaMMMUPOBaHNS, BKIKOYASA MPUHLANMbI
MOAYTbHOCTU N CKPbITUA OaHHbIX;

* pa3BuUTUE A3bIKOB NPOrpaMMnpPOBaHUS;

* riporpecc B obnactn apxutektypbl IBM 1 onepauuoHHbIX CUCTEM;

e pa3BuTME TEOPUN Ba3 AaHHbIX;

* YccnegoBaHMs B 006NacTn MCKYCCTBEHHOIO UHTEMNMEKTA;

e JOCTUXEHMA punocodpum n Teopmnmn No3HaHUS.

[lepBbIM, KTO VyKasan Ha HeoDXOOMMOCTb [OCTPOEHMA CUCTEM B BUAae
CTPYKTYpMpOBaHHbIX abcTtpakuun, bbin Oenkctpa. NosgHee [NapHac BBen uaeto
CKpbITUA MHGopmMmauun, a B 70-x rogax psg wvccregosatenen paspabotanu
MeXaHn3Mbl abCTpaKTHbIX TUMOB AaHHLIX. Xoap AOMOSHWUIT 3T Noaxodbl Teopuen
TMNOB N MNOAKNACCOB.



Pa3BuTME A3bIKOB NPOrpamMMmnMpoBaHUS:

[lepBoe
NOKoseHne
(1954-1958)

BTopoe
NOKoseHne
(1959-1961)

TpeTbe
NoKoneHne
(1962-1970)

FORTRAN |
ALGOL-58

FORTRAN Il
ALGOL-60
COBOL
LISP

PL/I
Pascal
Simula

MartemaTtnyeckmne popmyrnbl

[TognporpamMmmel, pasgenbHas
KOMMUAALNS

BrnoyHas cTpykTypa, TUnbl
AAHHbIX

OnucaHune gaHHbIX, padboTta C
doannammu

ObpaboTka cnuckoB, cbopka
Mycopa

Ob6beagnHeHue
BO3MOXXHOCTEN

CTtporasa Tunusauus, mogynum
Knaccol, abcTpakTHble
OaHHble

Mopnporpamme




MuoxecTtBo [1pobrieMHo-

[MoTepsitHHOE  A3bIKOB OPUEHTUPOBAHHbIE

nokoneHune Smalltalk OOl

(1970-1980) Ada [Tapannenunam
C++ LLIaGnoHbI

B 80-x rogax genanucb MOMbITKW OTOUTU OT TPagUUMOHHOW apXUTEKTypbl (oOH
Henvmana v npeogonetb 6Oapbep MexXay BbICOKMM YPOBHEM MNpOrpamMmHON
abcTpakuum n HM3kMM yposHem IOBM. 1o MHEHNIO CTOPOHHUKOB 3TUX NOAXOA0B,
Toraa 6binu co3gaHbl bonee Ka4YecTBeHHbIE CpeacTBa, obecnevnBatowme: nyduee
BbiSiBIIeHMe OwWKnboK, 6onblwytd 3PIPEKTUBHOCTL peanusauum nporpamMm,
COKpalleHne Habopa MHCTPYKUMA, yrnpoLleHne KOMMUISAUMN, CHUXeHne obbema
Tpebyemon namatn. beinu paspabotaHbl komnboTepbl Burroughs 5000, SWARD,
Intel 432, IBM System/38 (AS/400). [Onsa o06bEeKTHO-OPUEHTUPOBAHHOM
apxXuTeKkTypbl notpeboBanncb OOBLEKTHO-OPUEHTUPOBAHHbIE  ONEepauUnNOHHbIE
CUCTEMBL.

PasBuBaBLUMECA OOCTATOMHO HE3AaBUCUMMO TEXHOSOMMU MOCTPOoeHNs 6a3 AaHHbIX
Takke oKasanu BnusiHne Ha OOBbEKTHbIN NOAXO4, B NEPBYL0 odepenb bnarogaps
Tak HasblBaemMon wmogenun "cyuwHocTb-oTHoweHue" (ER, entity-relationship), B



KOTOPOWU MOOENUPOBAHME NPOUCXOOAUT B TEPMMUHAX CYLLHOCTEW, UX aTpubyToB U
B3aMMOOTHOLLEHUW.

PaspaboTtunkm cnocoboB npeactaBfieHnsa OaHHbIX B 00nacTtM UCKYCCTBEHHOrO
MHTENMEKTa TakKe BHEeCnM CBOWM BKMag B MOHMMaHME  OOBLEKTHO-
OPUEHTUPOBAaHHbIX abcTpakumn. B 1975 r. MUMHCKM BbliABUHYN Teoputo dopenmoB
ON4a npeacraBneHns peanbHbiX OOLEKTOB B CUCTEMAaX pacno3HaBaHMA 00pa3oB U
€CTEeCTBEHHbIX A3blkOB. ®PpenMbl CTanu UCMONbL30BAaTbCA B  KayecTBe
apXUTEKTYPHOMN OCHOBbLI B Pa3NUYHbIX MHTENSEKTYanbHbIX CUCTEMAX.

OB6BbEeKTHbIM Noaxod U3BECTEH elle n3aaBHa. [pekamMm npuHaanexuT nages o Towm,
4YTO MUP MOXHO paccMmaTpuBaTb B TEPMUHAX KakK OOBbEKTOB, TaKk U coObITUK. A B
XVIl  Beke [ekapt oTMedan, 4T1to0 nogMm OObIMHO UMMEKT OODOBLEKTHO-
OpPUEHTUPOBaHHbLIN B3rnsag Ha mup. B XX Beke aTy Temy passuBana PaHa B cBoeu
domnocodpumn obbekTUBMUCTCKOM anuctemosriornn. losgHee MUHCKM npeanoxun
Modenb  YeroBEeYEeCKOro  MbILUSIeHUS, B  KOTOpOM pasym  4yenoseka
paccMaTpuBaEeTCsl Kak OOLHOCTb pasnMYHo Mblcnawmx areHToB. OH AOKa3bIBaET,
YTO TONbLKO COBMECTHOE [LOEWCTBME TaKUX areHToB MNPMBOAUT K OCMbICIIEHHOMY
noBegeHno YernoBeka.



OO0 noaxon

ObbekmHo-opueHmMupogaHHoe rpoepammupogaHue (OOP) — amo memodoroausi
rpogpamMmuposaHusi, OCHo8aHHasi Ha rpedcmasneHuu rnpozpamMmsi 8 sude
COBOKYNMHOCMU 06bEKMO8, KaX0bll U3 KOMOPbIX S68/19€MCS 3K3EeMI/15IpOM
orpederieHHO20 Kriacca, a Kraccbl obpasyrom uepapxuro Hacrie0o8aHUs.

[Mporpamma 6yaetr OOBbLEKTHO-OPUEHTUPOBAHHOM TONLKO MNPU COBNKOAEHUMN BCEX
Tpex yKkasaHHbIX TpeboBaHUN.

A3bIK nporpaMmMmmnpoBaHnUA ABNAETCA O6'beKTHO-OpI/IeHTI/IpOBaHHbIM TOraa N TOJ1IbKO
TOr4a, Korga BbIMOJIHAKOTCA criegyroLline yCioBUA.

 [NlogaoepxmBatoTcs 0OBbEKTLI, TO ECTb abCTpPaKUMN AaHHLIX, UMetoLme
NHTEPdENC B BUAE MMEHOBAHHbLIX ornepaumn n coObCTBEHHbIE JAaHHbIE, C
orpaHn4YeHnem goctyna K HUM.

e OBbBbEeKTbI OTHOCATCHA K COOTBETCTBYIOLLMM TUMNaM (Knaccam).

 Tunbl (KNaccbl) MOryT HacregoBaTtb aTpmMbyThl CynepTMNoB (CyrnepKraccos).

ObbekmHo-opueHmuposaHHoe rnpoekmuposaHue (OOD)—- amo memodorioaus
rpoeKkmupoeaHus, coeduHswasi 8 cebe npouecc obbekmHolu OeKoMrno3uyuu u
rnpuemMsel rnpedcmaesrieHusi yioeu4deckol u guau4veckol, a makxe cmamu4eckou U
OuHamu4ecKol mooeseu rpoekmupyemou cucmemai.



MMEHHO OOBLEKTHO-OPMEHTUPOBAHHAsS [OEKOMMNO3ULMA OTNn4YaeT OOBbEeKTHO-
OPUEHTUPOBAHHOE MNPOEKTUPOBAHNE OT CTPYKTYPHOro; B TMEPBOM cny4ae
fornyeckasi CTpyktypa CUCTEMbI OTpakaeTcsl abCcTpakumsaMn B BUAE KIacCoB U
0ObEKTOB, BO BTOPOM — arfiroputMamu,

ObbekmHo-opueHmupogaHHbili  aHanu3 (OOA)—- amo mMemodosioaus, rpu
Komopou mpebosaHusi K cucmemMe 80CrpPUHUMAaKMCS C MOYKU 3peHUs Kraccos U
0b6bEeKMO8, 8bISIBNIEHHbIX 8 rpedmemHou obrnacmu.

Ha pesynsratax OOA dopmupyroTca mogenu, Ha Kotopbix ocHoBbiBaeTca OOD;
OOD B cBolo o4vepeab co3gaeT PyHOAMEHT ONsl OKOHYaTenbHOW peanusayumn
cucTeMbl ¢ ucrnonb3oBaHnem metogonorun OOP.



Konuenmmuu OO noaxoaa

Kaxxabi CTUNb NporpaMMmnpoBaHnst UMEET CBOO KOHLENTyarbHYy0 6a3y u Tpebyer
cBoero crnocoba BocnpuaTna pelnaemMon 3agadn. [nst o0 beKTHO-

OPMEHTUPOBAHHOIO CTUNMS KOHUeNnTyarnbHas 6a3a — 310 oobekTHad moaens. OHa
MMEET YeTbIpe rMaBHbIX ANeMeHTa:

« abcTparnpoBaHue;
* MHKancynaums;
* MOOYNbHOCTb;
* epapxus.
ITU 3NEMEHTblI ABASAKTCA rMNaBHbIMWU B TOM CMbICNe, 4YTO 6e3 nboro u3 Hux

MOA€EJ1b HE 6yﬂ,eT O6'beKTHO-OpI/IeHTI/IpOBaHHOI7I. Kpome MaBHbIX, UMEKTCA €eLlle
TP AONOJTHUTESIbHbIX 3rIEMEHTA.

* TUNN3aLUUS;
* Napannenunam;
* COXPaHAEMOCTb.

HasbiBasi MX [OOMOMHUTENbHBIMW, Mbl MMEEM B BWAY, YTO OHM MOMNE3Hbl B
0ObEKTHOW MOoJenu, Ho He obs3aTenbHbI.



AOcTparupoBaHue

Abcmpakuusi  eblderisem  CYWECMBEHHbIE  XapaKmepucmuKu HEKOmMopozo
obbekma, omnu4aroujue e20 om e8cex Opyaux e8udog 0b6beKkmoe u, makum

obpa3om, 4yemKo oripederisem e20 KOHuernmyarsbHble 2paHulbl C MOYKU 3PEeHUS
Habrrodamerisi.

AbcTparmpoBaHne KOHLUEHTPUPYET BHMMAHME HA BHELLHNX OCODEHHOCTAX 0ObeKTa
N NO3BONMHAET OTAENUTb CaMble CYLWECTBEHHblE OCOBEHHOCTM noBeAeHUs1 OT
HEeCYLLECTBEHHbIX. Takoe pasaerfieHMe OCHOBBLIBAETCS Ha NPUHLNMNE MUHUMU3ALNN
cBA3en, Korga uHTepdenc obbekTa COAEPXKUT TOMbKO CYLLECTBEHHLIE aCMNEKTbI
nosegeHnst U Hudero donblle. BbiObop npaBurnbHoro Habopa abecTpakumn Ons
3agjaHHOW npegMeTHOW obnacTtu npeacrtaenser cobom rnasHy 3agady OO
NPOEKTUPOBAHUS.



CyllecTByeT UenbliA cnekTp abcTpakumn, nepedynucnsieMblx ganee ot Haubonee
Nnosfie3HbIX K HaMMeHee Nosie3HbIM:

AbcTpakuma OOBbekT npeacrasndeT cobom NoONesHy Moaerb HEKOM CYLLIHOCTU
CYLLIHOCTHU B NnpeaMeTHOW obnacTu

AbcTpakuums
noBeaeHUs

AbcTtpakuma  OObekT rpynnupyeTt onepaunmn, Kotopble NMMOO BMeECTe
BUPTYyanbHOW WMCNOMNb3yTca Boree BbICOKMM YPOBHEM YyNpaBneHusi, Mnbo camu
MaLUMHbI NCNOMb3YIT HEKOTOPLIN HAabop onepaunn bonee HN3KOro YPOBHS

[MponssoribHa OOBLEKT BKNOYAET B cedba Habop onepaunn, He UMELMX OPYr C

s abcTpakuust Opyrom HMYero oduiero

[ToBegeHne obbeKkTa MOXXHO OXapaKTepmn3oBaTb yCIyramu, KOToOpble OH OKa3biBaeT
apyrum obbektam, U onepaumaMn, KOTopble OH BbIMOMNHAET Hag ApYyrumu
obbekTamu. B koHmpakmHou modesniu NporpaMMmnMpoBaHnUSa BHELLHEE MPOSIBIIEHNE
0ObeKTa paccMmaTpmBaeTca C TOUKN 3PEHNSI ero KOHTPakTa ¢ ApyrmMn obbekTamu,
B COOTBETCTBUM C 3TUM AOIMKHO ObITb BbIMOSIHEHO U €ro BHYTPEHHEE YCTPOMUCTBO
(4acTo BO B3ammogeucTsumu c gpyrumm obbektamm). KoHTpakT dukcmpyeT Bce
obsa3aTtenbCcTBa, KOTOpblE OOBLEKT-cepBep MMeeT nepen OObEeKTOM-KIUEHTOM.
Opyrumn crnoBamu, 3TOT KOHTPaAKT onpeaensieT OTBETCTBEHHOCTb OObekTa — TO
noBedeHMe, 3a KOTOPOE OH OTBEYAET.

Ob6bekT cocTonT N3 0606LLEHHOrO0 MHOXECTBa ornepauum



Kaxxgas onepauusa, npegycMoTpeHHass 3TUM  KOHTPaKTOM,  OA4HO3Ha4HOo
onpepensieTcad ee @opmanbHbIMXM NapaMeTpamm M TUMNOM BO3BpaLLaemMoro
3Ha4yeHus. lNonHbln Habop onepauunin, KOTOpPbIE KNUEHT MOXET OCYLLECTBNATb Han
OpYyruM OBLEKTOM, BMECTE C MpaBUSibHbIM MOPSLKOM, B KOTOPOM 3TU onepaumu
BbI3bIBAOTCHA, Ha3bIiBAeTCA Mpomokosiom. [1pOTOKON OTpaXaeT BCe BO3MOXHble
cnocobbl, KOTOpPbIMM OOBLEKT MOXET AOencTBoBaTb WNM  NoABEpraTbCs
BO3OENCTBUIO, MOMHOCTbIO oOnpegensdd TeMm camMbiM BHelWHee noBefeHune
abcTpakunm co cTatuvyeckon n ANHaMUYECKON TOYEK 3PEHUA.

LleHTpanbHOW naoeen abctpakumm aBnaeTcsl NoHATUE UHBapuaHma. VIHBapmaHT —
9TO HEeKOTOpOoe Jlorm4yeckoe ycnosume, 3HAYEHME KOTOPOro (MCTUHA WM JO0Xb)
OOIMKHO CcoXpaHAaTbcA. [Ons  Kaxgonm onepauum o06bekTa MOXHO 3adaThb
npegycrnosma  (MHBapuaHTbl, npegnonaraemMblie ornepaumen) KM NOCTYCNOBUS
(MHBapMaHTLl, KOTOPbLIM YOOBMNETBOpPAET onepauus). 3ameHeHne wHBapuaHTa
HapyLlaeT KOHTPaKT, CBA3aHHbIN C abcTpakumen. B 4acTHOCTU, ecnn HapyLleHOo
npenycnoBune, To KNMEHT He cobniogaeT cBou obsizaTenbCcTBa N 0ObEKT-CEPBEP HE
MOXET BbINOMHUTL CBOKO 3agadvy npasusibHO. Ecnu e HapyLleHo nocTycrnosne, To
cBou obsizaTenbCTBA HapyLLUI1 CEPBEP, U KITMEHT HE MOXET Bonee eMy OOBEPATD.
B cnyyae HapyweHus  Kakoro-nmbo  ycrioBua  OObIMHO  NOPOXOaeTcs
NCKNIOYUTESIbHAA CUTYyaLmA.



Nuxancyasuus

UHkarncynsauyus (oepaHudeHue odocmyra) — 3mo rpouyecc omoesieHus opya om
dpyaa ariemeHmo8 obbekma, orpedernsuux e2o ycmpoucmaeo U rnogedeHue;
UHKaricynsayusi cryxum 0511 moao, 4mobbl u3oruposams KOHMpPakKmHbIe
obsizamernibcmea abcmpakuyuu om ux peanu3auyuul.

Hukakass 4acTb CIIOXHOM CUCTEMbl He [OfmKHa 3aBUCETb OT BHYTPEHHEro
yCTpOMUCTBaA Kakom-nmbo gpyrom 4actu. AOGCTpakuma nomoraer cosgaBaTb
nporpamMmbl, a WHKanNcynauma ynpowaer wux moaudukaumo. Yauwle Bcero
NHKaNCynsiunsl BbIMOSTHAETCA MOCPEACTBOM CKPbITUA MHJOpMauun, TO €ECTb
MaCKMPOBKOM BCEX BHYTPEHHUX AETaAren, He BIIMAIOLIMX HA BHELLUHEeE NnoBedeHune.
Ob6bIYHO CKPLIBAKOTCA W BHYTPEHHAA CTPYKTypa o0ObekTa, U peanusauusa ero
METOLO0B.

ABCTpakuust 1 MHKancynsauuss OONOnHAT  Apyr apyra: abctparnpoBaHue
HanpaBrneHo Ha Habnogaemoe nopegeHne obbEKTa, a MHKaANCynsuns 3aHUMMaeTCs
BHYTPEHHUM YCTPOWUCTBOM. [lpakTuyeckm 3TO O3HA4YaeT Hanu4yne OBYX 4YacTten B
Kracce: nHtepdenca un peanmsaumn. VMIHTepdenc otpaxkaet BHeLLHee noseaeHne
obbekTa, onucbiBasi abcTpakuuilo NoBeOeEHMS BCeEX OOBLEKTOB AAaHHOro Knacca.
BHYTpeHHAS peanu3auma onucbiBaeT npeactaBneHne 3ton abcTpakumm U
MeXaHN3Mbl OOCTUXEHUA XenaemMoro nosegeHns obvekra. lNpuHumn pasgeneHns
NHTEepdenca n peannsaumm CoOOTBETCTBYET CYTU BeLLEU: B MHTEPEENCHON HacTu



cobpaHO Bce, 4YTO KacaeTcsl B3aMMOOENCTBUA OaHHOro obbekta ¢ nobbiMu
Opyrumn obbekTamm; peanusaumst CKpbIBaeT OT ApyrMx o6bekToB BCe AeTtanu, He
MMEILLINE OTHOLLIEHUS K NPOLECCY B3aUMOAENCTBMNA OOBbEKTOB.

CKpbITUEe MHpOPMaUNN — MOHATUE OTHOCUTENBHOE: TO, YTO CMPATAHO Ha OOHOM
ypoBHe abcTpakuun, obHapyxuBaeTtca Ha apyrom yposHe. "MHkancynauma
3almuaeT ot oWnboK, HO HE OT XynbHU4yecTea."

MoayJbHOCTD

MoOoyrnbHocmb — 3mo ceolucmeo cucmembl, Komopas bbina pasroxeHa Ha
8HYMpeHHe C8sA3HbIe, HO cr1iabo cesi3aHHble Mexx0y cobou MoOyru.

PasgeneHne nporpaMmbl Ha Yactu (Modynn) A0 HEKOTOPOW CTeneHu Mo3BOoNsieT
YMEHbLUNTL €€ CMOXHOCTb. BHYyTpM MoaynbHOM nporpamMmbl  CO30al0TCH
MHOXECTBA XOPOLLUO OMNpeAerneHHbIX N AOKYMEHTUPOBAHHbIX MHTEPdENCcoB. OTu
NHTEpEeNCbl HeoLEeHWMbl AN WUCYEpPNbIBAKOLWEro MNOHMMaHUSA MporpaMmbl B
uenom. Knaccbl 1 0ObEKTbl COCTaBMASAT FNOMMYECKY0 CTPYKTYPY CUCTEMbI, OHU
nomewjaloTca B Moaynu, oOpasywume OU3NYECKYD CTPYKTYPY CUCTEMBbI.
BbisiBneHne knaccoB W OObLEKTOB B MPOEKTE WM opraHM3auust MoAyJbHON
CTPYKTYpPbl — HE3AaBUCUMbIE OENCTBUS, BbINOMNHAEMble ntepaTtuBHo. MoaynbHOCTb
[OMNONHSAET NHKaNCYNALUMIO 1 abcTparmpoBaHue.

B Pa3HbIX A3blKaX TMporpamMmmmpoBaHnAd MoOAYI1bHOCTb MogaepXmBaetcqa Mo-



pasHomy. B Smalltalk mogynen Het, a B Delphi mogynb — 3910 cneuunanbHasd
A3bIKOBast KOHCTPYKLIUS.

unit mymodule;
interface // unTepderic
function len(a,b:extended) :extended;
implementation // peanuszauus
uses math; // mcnosbszoBaHMe MomyJsida math
function len(a,b:extended) :extended;
begin
len:=sqgrt (a*a+tb*b) ;
end;
end.

B asbike C++ mMoaoynsmm €BNSAOTCA pasgenbHO  KOMNUupyemble  phannbl.
NHTepdencHaa 4acTb Moayna nomelwjaeTtcsd B 3arofnoBoYHbIM - dpannm  C
pacwmpeHnem . h (MOXeT ObITb OBLLMM ANA HECKOSbKNX MOAynen), a peanmsauus

nomeLlaeTcs B paln ¢ pacluMpeHneM . cpp. 3arofioBOYHbIN doaiin NoaKno4aeTcs

K dpanvny c peanusaumven u B MOAYSIN-KNUEHTbl C MNOMOLLLID OUPEKTUBSI
npenpoueccopa #include. Takon noaxod CTPOUTCA WUCKIOYUTENBbHO Ha

cornaeHnn n He aBndeTcd CTpormv Tpe6OBaHI/IeM CaMOrl O A3blKa.



module1.h:

struct point {
double x, vy;
double len();

-

module1.cpp:

#include "modulel.h"

#include <math.h>

double point::len ()

{ return sqgrt(p.x*p.xX+p.y*p.Vy)
}

module2.cpp:

#include "modulel.h"

int main ()
{ point a;
cout<<a.len ()<<"\n";



[lpaBuUnNbLHOE pasfeneHne nporpamMmbl Ha MOAYNU ABMAAETCA MOYTU TaKoW Xe
CINOXHOW 3apadvyen, Kak Bblbop npaBurnibHOro Habopa abcecTtpakumn. [NockornbKy B
Ha4yane paboTbl Hag NPOEKTOM pelleHnst MOryT ObiTb HESICHBIMWU, OEKOMMO3ULNS
Ha MOAYINM MOXET Bbl3BaTb 3aTPyOHEHUA. [na XOpowo M3BECTHbLIX MPUSTOXKEHUN
9TOT NpOLECC MOXHO CTaHO4apTM30BaTb, HO A9 HOBbLIX 3a4ady 3aada MOXET ObITb
OYeHb TPYOHOM.

[nsa HebonbwKMX 3aga4y OOMNYCTUMO ONMMCaHUE BCEX KIacCoB M OOBbEKTOB B OOQHOM
moayne. OpgHako Aansi OonblUMHCTBA Mporpamm  JfydwnM  peweHuem Oyaer
crpynnupoBaTtb B OTAENbHbIN MOAYIb NTOrMYECKU CBA3AHHbIE KIacCbl U OOBEKTHI,
OCTaBWUB OTKPLITbIMW TONbLKO T€ 3fIEMEHTbI, KOTOPble HEODXOAUMO BUAETL OPYrUM
Moaynsam. KOHeyHOW uenbio AeKOMMNOo3NUuMKM MporpaMmmbl Ha MOAYIN ABMSIETCS
CHWXeHWe 3aTpaTr Ha nporpaMmmMmpoBaHMEe 3a CYET He3aBUCUMOMN pa3padoTku u
TecTmpoBaHus. CTpykTypa Moayna pofmkHa OblTb AOCTaTOMHO MPOCTOM Ans
BOCMPUATUSA; peanusauma KaXgoro Moayns He OosfmkKHa 3aBUCETb OT peanusauum
Opyrux moaynen; OOMKHbl OblTb MPUHATBI Mepbl Ans obneryeHMsa npouecca
BHECEHWNS NU3SMEHEHNWN TaM, rde OHU Hanbonee BEPOSTHBLI.

Ecnn mnameHsieTca peanusauusi, TO 3aHOBO KOMMUAUPYETCA TONbKO AaHHbIN
Moaynb, W MporpaMma nepekoMnoHyeTcs. [lepekoMnunaumns UHTepdencHON
yacTM MoAdyns, HanpotuB, ©Oonee Tpygoemka, Tak Kak NpUMXoauTcs
NnepekoMnunMpoBaTb BCe MOAYNU, CBSI3aHHble C AaHHbIM, AN OoYeHb OOonbLUMX



nporpamMm MoryT notpeboBaTbCA MHOMMe 4acbl Ha nepekoMmnunsauuo. loatomy
cnegyetr CTPEMUTLCA K TOMY, 4YTOObl MHTEpdEWCHaAa 4acTb Moayrnen Obina
BO3MOXHO bonee y3kon. Taknm obpasom, NporpaMMUCT JOIMKEH HaxoauTb banaHc
Mexay [OBYMSA NPOTUBOMOSMOXHBLIMWA  TEHOAEHUMAMU: CTPEMIIEHUEM  CKPbITb
NHpopmMmauuto M HeobXoOAMMOCTbIO obecneyeHna BUOAMMOCTU TEX WNU  UHbIX
abcTpakumnn B HECKONbKUX MOOYNAX.

[Mpn  KonnekTuBHOM  pas3paboTke  nporpamm  pacrnpegeneHne  paboThl
OCYLUECTBNSETCSA, KakK npaBuio, Mo MOAYSIbHOMY TMPUHUMIY W NpaBUibHOE
pasgerieHMe rnpoekta MUHUMU3UMPYET CBA3N Mexay YydacTHukamu. [lpyu 3ToMm
bonee onbITHble NpPOrpaMMMUCTbl OOBLIYHO OTBEYalT 3a UHTepdenc moayneun, a
MEHEE OnbITHbIE — 3a peanu3aumto. [JoOKkyMeHTUPOBAHUE NPOEKTa Takke AenaeTcs
No MOAYSbHOMY MPUHUMNY — MOAYNb  CIYXUT  eOWHUUEN OnucaHus U
agMUHUCTPUPOBAHUSL.



HNepapxus
UNepapxus — amo yropsioodeHue abcmpakyuu, pacriofioxeHue ux ro ypoeHSM.

AGCTpaKkums — Belllb MonesHasl, Ho Bcerga, KpoMe caMbIX MPOCTbIX CUTyaLun,
yncno abcTpakumin B CUCTEME HaMHOIO MpPeBbIAET HaWXM  YMCTBEHHbIE
BO3MOXHOCTWU. VIHKancynsaumMs NO3BONSET B KakKOW-TO CTEMEHW YCTPaHUTb ITO
npenaTcTeme, ybpaB n3 nons 3peHuss BHYTPEHHee coaepXxaHue abcTpakuuin.
MoaynbHOCTb Takke YNpoLlaeT 3agady, OObeaunHSAs NOrnM4yeckn CBsi3aHHble
abcTpakuum B rpynnbl. Ho 3TOro okasbiBaeTcs HEJOCTATOYHO.

3HauuTEeNbHOE YNPOLLEHNE B MOHMMAHUN CROXHbIX 3ad4ady OOCTUraeTcsl 3a CYeT
obpasoBaHus M3 abcTpakuum nepapxmyeckom CTPyKTypbl. OCHOBHbIMW BuOaaMu
Nnepapxnyecknx CTPYKTYp MPUMEHUTENBHO K CMOXHbIM CUCTEMaM HABMAKTCS
CTPYKTYpa KraccoB (nepapxums "is a") n ctpyktypa obbektoB (Mepapxus "part of").

OcHOBHbIM BMAOOM uepapxmm "is a" aBnsaeTcda HacrnegoBaHUe — Takoe OTHOLLUEHUE
MeXay  Krnaccamu, Korga OOMH  KnacC  3aMMCTBYET  CTPYKTYPHYHO U
dyHKUMOHANbHYKO  4YacTb  OOHOrO UMM  HECKONbKMX  OPYrMx  Knaccos
(COOTBETCTBEHHO, OAMHOYHOE W MHOXECTBEHHOE HacregoBaHue). Yacto
nogkracc [OOMONHAET WM U3MEHHAET 3rNeMeHTbl BbIlWeCTodAlero kracca. B
OTCYTCTBME HAcneagoBaHUs KaXkabl KNacc CTaHOBUTCHA CaMOCTOATENbHbIM Or10KOM
N OOIMKEH pa3spabartbiBaTbCs "C Hynsa'".



HacnenoBaHue nopoxgaeTr mepapxuto "oboblieHune-cneynanmsaumns”, B KOTOPOU
noakracc npeacraBnsieT cobon crneumanmsanpoBaHHbIM YacTHLIM Crlydan CBOEro
cynepknacca. MHOXeCTBEHHbIM HacnegoBaHMEM  4acToO  3noynoTpeobnsior,
ncnonb3ys ero BMecCTO arperaumu. "JlakmycoBas Oymaxka" HacrnegoBaHus —
obpaTHas npoBepka; Tak, ecnn B He ecTb A, To B He cTouT nponssogutb oT A.
MHoOXeCTBEeHHOE HacnegoBaHue YCIOXHAET peanusaumio A3bIKOB
nporpaMMmUpoBaHnd, NO3ITOMY MHOrne s3blkM ee He nogaepxusatot (Delphi) nnm
nooaepXXunearoT YacTuyHo (Java).

B nepapxun "part of' knacc HaxoanTca Ha Ooriee BbICOKOM YpPOBHe abcTpakuuu,
yemM NboN N3 UCNob30BaBLUMXCS NMPU ero peanuaaumn. Arperauusa ectb Bo BCEX
A3blKax, UCMOSIb3YOLWMX CTPYKTYPbl, COCTOAWMNE U3 PA3HOTUMHLIX AAaHHbIX. HO B
OOBbEKTHO-OPUEHTMPOBAHHOM MPOrpaMMmMpPoOBaHUN OHa ODOpeTaeT HOBYH MOLLb:
arperaumMa nossonsetr uU3NYecKn CrpynnupoBaTb JNOrMMYeckn CBA3AHHbIE
CTPYKTYpbl, @ HacnegoBaHMWE C JIErKOCTbO KOMUPYET 3TU obwme rpynnbl B
pasnuyHble abctpakumn. NNpn yHUUTOXEHUM OObeKTa rMaBHOrO Knacca OOJSTKHb
ObITb YHUYTOXEHbI BCE OOBLEKTDI, ABMNSAOWMECS €r0 YacTAMU, T.e. OOBLEKT SBNAETCS
BrnagenbLeM CBOUX COCTaBMAKOLLNX.



Tunuzanusga

Tunusayusi — amo crnocob 3awumumbcsi 0m UCosib308aHuUsi 06bEeKMo8 0OHO20
Kriacca emMecmo Opy2020 Urlu, 1o KpauHeu Mmepe, yrpasrnsimb makKum
UCrob308aHUEM.

KOHKPETHbIM A3blK NPOrpaMMmMpOBaHNA MOXET WMETb CUITbHbIM UK cnadbin
MEXaHU3M TUNnu3aumun, n gaxe He MMeTb BOODLLE HMKAKOro, 0OCTaBasiCb OOBHLEKTHO-
OPUEHTUPOBAHHbIM. B CUNMbHO  TUMM3UPOBAHHbLIX  A3blkax  HapyLleHue
cornacoBaHusi TUMOB MOXET OblTb OOHapy)XeHO BO BpeMsi TpaHcnsuum
nporpammel. C gpyron CTOpOHbLI, B Smalltalk TnoB HeT: BO BpeMs UCMOSTHEHUS
noboe coobLLeHne MOXHO nocnatb Nbomy 0ObEKTY, 1 ecrnn Knacc obbekta (unu
ero Hagknacc) He nOHMMaeT coobLlleHne, TO reHepupyetcs coobueHne o6
owmnbke. HapylwieHne cornacoBaHusi TUNOB MOXET He ODOHapyXuUTbCA BO BpeMd
TpaHCNAUMM U 06bIYHO NPOSABIISIETCS Kak OLLIMOKa UCMONHEHUSI.

A3blKN, B KOTOPbIX TUMMU3aLMUs OTCYTCTBYET, obnapatoT Oonbluent rMOKOCTbIO
(HanpumMep, MOXHO co3gaBaTb Habopbl M3 pa3HOPOAHLIX OOBLEKTOB), HO AaXe B
TakuMX $A3blkax NPOrpaMMUCTbl OObIYHO 3HAKT, KakMe OObEeKkTbl OXWOalTCcA B
KayecTBe aprymeHToB W Kakue OyaoyT Bo3Bpaliatbcs. Ha npaktuke npwu
pa3paboTke CNOXHbIX CUCTEM HaAEXHOCTb A3bIKOB CO CTPOron TunuMsauuen c
NINXBON KOMIMEHCUPYET HEKOTOPYI MOTEPH0 B TMOKOCTUM MO CPaBHEHUK C



HETUMN3NPOBAHHBIMU A3blKaMW.
CTpOFO TUNN3NpPoBaHHbIE A3bIKM UMEIKOT Criegyrolne npemmMmyLlectBa.

« Bce BblpaxeHus byayT corriacoBaHbl NoO TUNY.

e OTCYTCTBUE KOHTPONS TUMOB MOXET NPUBOAUTL K 3aragodHbiM cb6osiM B
nporpaMmmMax BO BPEMSI UX BbINOMHEHUS.

e B O0nbLIMHCTBE CUCTEM NPOLIECC PpeaaKTUPOBaHNE-KOMMUNALUNS-OTIaaKa
YTOMUTESEH, N paHHee ObHapyXeHne owmnbok NPOCTO HE3AaMEHUMO.

« ObObsBNEHNE TUNOB YyryyllaeT JOKYMEHTUPOBAHME NPOrpamMm.

* MHorne koMnNUNATOPbLI reHepUpPYOT 6onee aPdHEKTUBHBLIN OOBEKTHLIN KOA,
eCcnn UM sIBHO U3BECTHbI TUMbI.

o BpeMeEHN CBA3bIBAHUA WMEH OObEKTOB C WX TuUNamu BblOAEJTAKOT TaKXe
CTaTn4eCKkoe CBA3blBaHUNE (paHHee CBA3blBaHME, BO BpeMA KOMI'II/IJ'IFlLI,I/II/I) 7
ANHaMN4YEeCKOE CBA3blBaHUE (r|03,que cBA3blBaHNne, B MOMEHT BbINOJIHEHUA
I'IpOFpaMMbI). KoHuenuun tunusaumm u cBs3biBaHUA SIBMAKOTCA HE3aBUCUMbIMU,
NO3TOMY B A3blKE MporpamMmmMmmnpoBaHmnAa MOXET UCIMOJIb30BaATbCA pa3HaA CTparternd
CBA3blBAHNA U TUTNMN3ALUUN.

OOHO U TO Xe MMA MOXET O3Ha4vaTb OObEKTbl pasHbIX TUNOB, HO, UMes obLliero
npegka, BCe OHN UMEIOT U obLiee NogMHOXECTBO ornepaumn, KoTopble MOXHO Hag
HUMW  BbINOMHATb. 3TO  OCODEHHOCTb  Ha3blBAeTCA  1O/IUMOPEPOUIMOM.



[TonumMopdmam BO3HMKaAET TaM, [Oe B3aMMOAEWCTBYKOT HacnegoBaHue W
ONHaAMN4YeCKoe CBA3bIBAHME.

[Moninmopunam Hamnbornee uernecoobpaseH B Tex cCryydaax, Korga HeCKONbKO
KITaCCOB MMEKT OAMHAKOBble MNPOTOKOMbI. Nonumopdunam nossonaer obonTUCh
6e3 onepaTopoB BbIOOpa, NOCKOSbKY OOBLEKTLI CaMu 3HAKOT CBOM TUI.

HacnepoBaHue 6e3 nonumopdmnama BoO3MOXHO, HO HE OYEHb NOME3HO. OTO BUAHO
Ha npumepe Ada, roe MOXHO 00bSABNATbL MPOM3BOAHbIE TUMbI, HO W3-3a
MOHOMOpPdM3Ma A3blKa onepaunmn XXeCTKO 3a4al0TCa Ha CTagnn KOMMUIALNMN.

[Mpn nonumopdunamMe cBA3b MeToda U UMEHU ornpenensaeTcs TOSIbKO B rnpolecce
BbINONHEHUA nporpamm. B C++ nporpaMMnCT MMEET BO3MOXHOCTb BblbMpaTb
MeXay PaHHUM W NO3OHUM CBA3biBaHMEM MMEHU C onepaunen. Ecnu pyHKUMS
BUPTyanbHas, CBA3blBaHMe OyaeTr no3gHuMM U, crnegoBaTtenbHo,  OYHKUUS
nonumopdHa. Ecnn Het, To cBA3biBaHWE MPOUCXOAUT MNPU KOMMNUMALMN U HUYEro
N3MEHUTL NMOTOM HEMb3S.

Hapanaennsm

[Napannenuam rno3eorsem pasfiudyHbiM obbekmam delicmeogamb 0OHO8PEMEHHO.
[Napannenuam — 3mo criocobHocmb 06bEKMO8 Haxo0umbcs TUbO 8 aKMUBHOM,
n1ubo 8 naccusHOM COCMOSsIHUU.



EcTb 3agayun, B KOTOPbIX aBTOMaTU4YeCKME CUCTEMbI AOIMKHbI 0bpabaTbiBaTb MHOMO
cobbITUM OOHOBPEMEHHO. B aApyrux crnydadax noTpebHOCTb B BbIYUCIIUTESTIBHOW
MOLLHOCTWN MpeBbILWAET pPecypcbl OOHOro npoueccopa. B kaxgonm w3 Takux
CUTyauun eCTEeCTBEHHO WCMOSb30BaTb HECKOSIbKO KOMMbLIOTEPOB AMA peLleHud
3ajayum  unn 3adenucTtBoBaTb  MHOro3agayHoOCTb Ha  MHOronpoueCcCOpHOM
KoMmnbtoTepe. [lpouecc (NOToK ynpasneHusl) — aTo0 pyHOaMeHTanbHaa eguHuua
oencteuna B cucrteme. Kaxgasa nporpamma MMeeT No KpanHen mepe OoAuH MOTOK
ynpasrneHus, napannenbHaa cuctemMa WMeeT MHOIMo TaKMX MOTOKOB: OA4HU
CYLLECTBYIOT HEAOSrO, a Apyrne XuByT B TeHEHUN BCEro ceaHca paboTbl CUCTEMBI.
PeanbHaa napannefibHOCTb [OOCTUraeTcAa TOMbKO Ha MHOMonpoLEeCCOPHbIX
cucrtemax, a CUCTeMbl C OOHUM MPOLECCOPOM UMUTUPYIOT napannenbHOCTb 3a
CYET anropuTMOB pasferneHnsa BpeEMEHMN.

Kpome atoro "annapaTtHoro" pasnuuusa, bygem pasnuyartb "Taxenble" npoueccsl,
018 KOTOPbIX BbIOENSETCHA OTAeSNbHOE 3allMUEHHOEe adpeCHOe MPOCTPaHCTBO, U
"nerkne" npouecchbl, KOTopble COCYLLECTBYHOT B OAHOM afpeCHOM MpOCTpaHCTBe.
"Tsokenble" npouecchbl obwatoTca apyr ¢ ApYyrom 4Yepes ornepauyuoHHY0 CUCTEMY,
4YTO OObIYMHO MeasieHHO M HaknagHo. CeA3b "nerknx" NpoueccoB OCYLLECTBNSETCH
ropasgo npotle, 4aCcTto OHU UCNONb3YIT OOHWU U TE XXe JaHHble.

MHorne coBpeMeHHble OnepaLnoHHble CUCTEMbI MpeaycMaTpUBalOT MNPSAMYHO
NOAAEPXKY Mapannenuama, W 9TO OOCTOATENbCTBO O4YeHb OnaronpuUATHO



CKasblBaeTCcd Ha BO3MOXHOCTM obecne4yeHuns naparnenn3ma B OOBbEKTHO-
OPNEHTUNPOBAHHbLIX CUCTEMAX.

B TO Bpems, Kak 0ObEKTHO-OPUEHTUPOBAHHOE MNPOrpaMMmMpoBaHME OCHOBAHO Ha
abcTpakuum, UHKancynsuyum n HacnegoBaHuM, napannennsm rfnaBHOE BHUMaHUE
yaensaeTr abcTparMpoBaHUo N CUHXPOHM3auum npoueccoB. OObEKT eCTb NOHATUE,
Ha KOTOPOM 3TU OBE TOYKM 3PEHUS CXOAOATCH: KaXOdbll OOBLeKT (MOonyyYeHHbIn u3
abcTpakumn pearibHOro Mmpa) MOXeT npeactaBnsaTb cobon OTAeNnbHbIN MOTOK
ynpaerneHus (abcTpakumio npouecca). Takon oObeKT Ha3dbiBaeTCA akTUBHbIM. [ns
CUCTEM, MOCTPOEHHbIX Ha ocHoBe OOD, mup mMoxeT OblTb MpeacTaBrieH, Kak
COBOKYIMHOCTb B3aMMOLEWCTBYHOLIMX OOBLEKTOB, 4YacTb W3 KOTOPLIX SABMAETCH
aKTUBHOW.

Kak Tonbko B cMCTeMY BBe[EH Nnaparnnenn3m, cpasy BO3HUKAET BOMPOC O TOM, KaK
CUHXPOHN3NPOBATb OTHOLUEHUS aKTMBHLIX OOLEKTOB OpYr C APYroM, a TakkKe C
ocCTarnbHbIMWU OObEKTaMK, OEUCTBYKOLMMU rnocnegosarteribHo. Hanpumep, ecnu
OBa 0bbekTa nochkinatoT CoobLLEHNA TPETLEMY, AOIMKEH BbITb KAKOWU-TO MEXaHN3M,
rapaHTUPYIOLWLNK, YTO OOBLEKT, Ha KOTOPLIN HanpaBieHO AEVUCTBME, HE pa3pyLUUTCS
Npyu OOHOBPEMEHHOW TMOMNbITKE [OBYX aKTUBHbLIX OOLEKTOB W3MEHUTbL €ro
coctosiHue. B 3TOoM BoOnpoce coeauHAKTCA abcTpakums, WHKaNcynsauus u
napannenusmM. B napannenbHbIX CUCTEMax HeOOCTATOMHO  ONpenenuTb
nosegeHne obbeKTa, HaOo eLle NPUHATbL MEPbI, rAapaHTUPYIOLLWE, YTO OH He DyaeT



pacTep3aH Ha YacTU HECKONbKMMU HE3aBUCUMbIMU MPOLIECCAMM.,
CyLLecTBYeT Tpu noaxoda K napannennsmy.

Bo-nepBbiX, napannenusm — 3TO BHYTPEHHee CBOWCTBO HEKOTOPbLIX HA3bIKOB
nporpaMmmMmmupoBanungd, Takmx kak Ada, Smalltalk, Java v T.4. Bo Bcex aTux asblkax
MOXHO CO34aBaTb aKTUBHbIE OOBLEKTbI, KOO KOTOPbIX MOCTOSAHHO BbIMOSTHAETCS
napannernibHO C APYrMMN akTUBHbIMN OObEKTaMMN.

Bo-BTOpLIX, MOXXHO MCMNOMb30BaTb OMOMNOTEKY KMNaccoB, peannayloLlux Kakyro-
HMOyOb pa3HOBMOHOCTL "nerkoro" napannenuama. Ee peanusaums, eCTeECTBEHHO,
3aBMCUT OT NNATPOPMbI, XOTS UHTEepdenc AOCTAaTOYHO XOpOoLlo nepeHocum. [lpu
9TOM NOAX0A€e MexXaHM3Mbl rnapansfenbHOro BbiNONMHEHNS HE BCTPaAnBaKOTCH B A3bIK
(1, 3HAYMT, He BIMAIOT Ha CUCTeMbl 6e3 napasnnenbHOCTU), HO B TO XXe BpeMs
NpPaKTUYECKN BOCMPUHMMALIOTCS KaK BCTPOEHHLIE.

HakoHel, B-TpeTbuX, MOXHO c034aTb WH3UK0 MHOro3agadvyHoOCTM C MOMOLLbIO
npepbiBaHMWA. Hanpumep, annapaTtHbiM TaUMep MOXET Nnepuogndeckn npepbiBatb
NPUNOXEHME U NPU  U3BMEHEHMM  COCTOSAHMSA  BHELWIHMX  YCTPOWUCTB
COOTBETCTBYKOLWIME MM OObEKTbl oObOpalwanucb Obl, €Crin HYXHO, K CBOUM
doyHKUMAM BbI30Ba.



CoxpaHsseMOCTh

CoxpaHsiemocmb — criocobHocmb 0bbeKkma cyuiecmeogame 80 8PEMEHU,
rnepexuesasi nopoduswiul e2o rnpouecc, u/usu 8 rpocmpaHcmee, riepemeulasicb
U3 C80€20 rNepsoHayasibHo20 adpecHoO20 rnpocmpaHcmea.

Jllobon nporpamMmHbI OOBLEKT CYLLUECTBYET B MaMATU N XUBET BO BPEMEHMN.
CnekTp coxpaHAeMOCTU OOBLEKTOB OXBaTbLIBAET:

 [1pOoMeXYyTOUHbIE pe3ynbTaTbhl BbIYUCNEHUS BblIPaXXEHUN.

« JlokanbHble NepeMeHHbIE B BbI30BE npoueayp.

e CobCTBEHHbIE (CTAaTUYECKNE) NEPEMEHHbIE (PYHKUMK, rrobarbHble
NnepeMeHHble N AMHAMUYECKN CcO34aBaeMble JaHHbIe.

 [laHHbIE, COXpaHAKLIMECA MeXay ceaHCaMMn BbIMOSTHEHNSA MPOrpaMmmbl.

 [laHHbIE, COXpaHAEMbIe MPU nepexoae Ha HOBYHO BEPCUIO MPOrpaMmmel.

 [1aHHbIe, KOTOPbIE BOODLLE NEPEXMBAIOT MPOrpamMmy.

TpagnuUNOHHO, nepBbIMA Tpems YPOBHSIMM 3aHMMaloTCA A3bIKN
nporpaMMnpoBaHmns, a nocnegHnMmn — 6a3sbl AaHHbIX. A3bIKKM NMPorpaMMnpoBaHUS,
Kak npaBuno, He noadepXuBatT COXPaHAEMOCTb B MNOMHOM obbeme
(ncknioyeHne — a3blk Smalltalk). BBegeHue coxpaHAeMocTu, Kak HOopManbHOW
COCTaBHOW 4YacTu OOBbEKTHOro noaxoda NpPMBOAUT K OOBbEKTHO-OPUEHTUPOBAHHbLIM
6aszam paHHbix (OODB). Ha npaktnke nogobHble 0asbl AaHHbIX CTPOATCA Ha



OCHOBe NPOBEPEHHbIX BpEMEHEM moaenen — nocrienoBaTesibHbIX,
WHOEKCUPOBAHHbLIX,  UNEpPapXUYEeCKMX, CETEBbIX WM  PENSUMOHHBIX,  HO
NporpaMMMUCT  MOXET BBecTU abcTpakunto  OOBbEKTHO-OPUEHTUPOBAHHOIO
NHTEepdenca, 4Yepes KOTOpbIN 3anpocbl K 6ase OaHHbIX U Opyrve onepauunu
BbIMOJSTHAKTCA B TEPMUHAX ODOBLEKTOB, BPEMS XKU3HU KOTOPbIX NPEBOCXOAUT BPEMS
XU3HU OTaAenbHOW nporpamMmebl. [pn ncnonb3oBaHMM OQHOYPOBHEBOW MaMATU Kak
B System/38 paspabotka OODB cyliecTBEHHO ynpoLlaeTcs.

CoxpaHAeMOoCTb — 3TO He TOrbKO Npobrnema coxpaHeHnsa gaHHbiX. B OODB nmeer
CMbICT COXPaHATb W Kraccbl, TaK, 4TOObl Mporpammbl MOFIM MNPaBUMNbLHO
NHTEPMNPETUPOBATb AdaHHble. JTO co3gaetr 6bonbwue TPyaHOCTM MO Mepe
yBenuyeHmna obbema [JaHHblX, OCODEeHHO, ecnu Knacc obbekTa BOPYr
noTpeboBanocb N3MEHUTD.

B 6onblUMHCTBE CUCTEM ODOBbEKTaAM MpU UX co3daHMM OTBOAUTCHA MECTO B NaMSTH,
KOTOPOE HE W3MEHSIETCA M B KOTOPOM OOBLEKT HaxXOOUTCH BCHO CBOK XXWU3Hb.
OgHako ansi pacnpegerieHHbIX CUCTEM XenaTtenbHo obecrnevynBaTb BO3MOXHOCTb
nepeHeceHns1 0ObEKTOB B MPOCTPAHCTBE, TakK, YTOObI X MOXXHO ObIfIOo NEPEHOCUTb
C MalWHbl Ha MalWHYy W Jaxe npum HeobxoaMMOCTU WU3MEHATb opmy
npeacTaBrieHna obbekTa B NaMmaATn.



O0beKThI
C TOYKM 3pEHNSA BOCNPUATUS YENTOBEKOM OOBHLEKTOM MOXKET BbIThb:

e OCs3aeMbi U (M) BUOUMbIN nNpeaMeT (MsY)
* HEYTO, BOCMPUHNUMAEMOE MblLLIIEHNEM (anropuTm)
* HEYTO, Ha YTO HanpaBneHa MbIClb UNKU eNCTBME (BpeMs).

C Toukm 3peHna OO nogxopa obwekm npedcmasrisem cobol KOHKPEMHbIU
oro3Hasaembll  ripedmem, eOuHUUYy Unu  cywHocmbs  (pearnbHyro  unu
abcmpakmHyr), umerwyro 4emko oripederieHHoe yHKUUOHalrlbHoe Ha3HadyeHue
8 OaHHoU npedmemHou obrnacmu.

Ob6bekT MoaenupyeT 4YacTb OKpyXKalwWwen OeNCTBUTENBbHOCTU N TakuMm obpasom
CYLLECTBYET BO BpeMeHU n npocTtpaHcTBe. OBbLEKT MOXET ObITb onpeaeneH Kak
HeYTO, MMelLLee YETKO oYepUeHHble rpaHmubl. CyLLecTBYIOT Takne ObbeKThl, 4SS
KOTOPbIX onpedeneHbl SIBHble KOHUEeNTyasrbHble rpaHuubl, HO CamMuh OOBLEKTHI
npeacTtaBnalT cobon Heocsizaemble CcobbITUS UNKM  npouecchl. Hanpumep,
XUMUYECKNN NPOLECC Ha 3aBO4E MOXHO TpakKToBaTb Kak OOBLEKT, TaK Kak OH UMeEeT
YETKYI0 KOHLUENTyasibHyl0 rpaHuly, B3auMOOEWNCTBYET C APYrMMU OObeKkTamu
NoCpeAcTBOM YMNOPSAOYEHHONO W pacnpeneneHHoro BO BpemMeHu Habopa
ornepaumin 1 NPoABMAET XOPOLLO ornpeaerieHHoe noseaeHne. [1sa tena, Hanpumep,
chepa n Kyd, UMEIOT KaK NnpaBuUno HeperynsapHoe rnepecedeHne. XoTsa ata NMHNA



nepecevyeHns He CyLLEeCTBYET OTAENbHO OT cdepbl U Kyba, OHaA BCe Xe ABMNSETCS
CaMOCTOATESIbHBIM  OOBbEKTOM C YETKO ornpedersieHHbIMU  KOHUENTYyanbHbIMU
rpaHuuamu. OOBbEeKTbl MOryT ObITb OCsA3aeMbIMW, HO WMETb pPasMbIThble
dom3nyeckmne rpaHnLbl: peku, TymaH Unu Tosnbl JI04en.

ObbekT obnagaeT COCTOSIHMEM, MNOoBedeHWEM U NOEHTUYHOCTBLIO; CTPYKTypa u
NoOBedEHME CXOXMX OOBLEKTOB onpedensieT obwunm Ons HUX Knacc, TEPMUHbI
"ak3emMnnap knacca" n "obbekT" B3anmosaMmeHseMbl.

CocTosiHHne

CocmosiHue obbeKkma xapakmepu3yemcsi riepedHem (0bbI4HO cmamu4YecKuM)
gcex ceolicme 0aHHO20 obbekma U mekywumu (06bI1YHO QUHaAMUYeCKUMU)
3Ha4YeHUSMU KaxX0020 U3 amux ceolicmse.

Bce cBoMCTBa MMEKOT HEKOTOPbLIE 3HAYEHUA. DTU 3HAYEHUSA MOTYT ObITb MPOCTbIMU
KOSIMYECTBEHHBIMWN XapakTEPUCTUKAMMN, a MOTYT CCbiNaTtbCs Ha Apyron OOLEKT.
CocTosiHMe nudpta MOXET ONUCbIBATbLCA YMUCIIOM 3, O3HaYaKrLWMM HOMEpP 3Taxa,
Ha KOTOPOM NPT B AaHHbLIA MOMEHT HaxoauTcs. B HEKOTOPLIX cryvasix 3Ha4YeHUs
CBOMCTB 0OObeKkTa MOryt ObITb CTaTUdeckumn (Hanpumep, 3aBOACKOWN HOMEP),
No3ToMy B  [daHHOM  onpegeneHunm  ucnomnb3oBaH TepMUH  "OBbIYHO
AnHaMmn4yecknmmn'.

ﬂepequb CBOUCTB OObEKTa ABNSAETCS, KaK NnpaBuUIio, CTaTU4eCKUM, NMOCKOJIbKY 3TU



CBOWCTBa COCTaBMSAKT HEM3MEHSIEMYIO OCHOBY OObekTa, HO B psige Cry4vaes
COCTaB CBOMCTB 0ObeKTa MOXET N3MEHATLCS. [IpnMepomM MOXET CNYXnTb poboT C
BO3MOXHOCTbIO CamMooby4eHusi. PobOT nepBoHa4YanbHO MOXET paccmaTtpuBaTthb
HEKOTOpOE NPenATCTBME KakK cTaTU4ecKkoe, a 3aTeM ODHapyXMBaeT, YTO 3TO ABEPb,
KOTOPYHO MOXHO OTKpbITb. B Takon cutyaumm no mepe nosiy4eHMsa HOBbIX 3HAHUU
N3MEHSAETCA co3gaBaemad poboToM KOHLUEeNTyanbHaa mogens Mupa.

ToT dakT, YTO BCAKMA ODBLEKT MMEET COCTOSIHME, O3HAYaEeT, YTO BCSKUN OOBLEKT
3aHMMaEeT onpegeneHHoe NPoCTPaHCTBO (PU3NYECKU UMK B NaMATU KOMMbIOTEPA).
CoctosiHne OO cucTembl B LESIOM MHKancynmpoBaHO B OObEKTDI.

IloBenenue

OB6bEKTbI HE CYLLIECTBYIOT M30MIMPOBAHHO, a NoaBepratTcsa BO3AENCTBUIO UMK
camMu BO3OENCTBYIOT Ha ApYyrme O6BLEKTHI.

[loseOeHue — amo mo, Kak obbekm Oelcmseyem U peaaupyem, rnogedeHue
gblpakaemcs 8 mepMuHax cocmosiHuUsi obbekma u repedaqu coobweHudu.

[ToBegeHne obbekTa onpeaensieTcs BbIMONTHAEMbIMM Had HAM onepaunsaMn n ero
COCTOSIHMEM, MPUYEM HEKOTOpble onepauun MMeT NoboYHOEe [OENCTBUE. OHU
N3MeHs0T cocTosiHne. CocTosiHMe obbekTa npeacTaBnsAeT CyMMapHbIW pe3ynbraT
ero noBeaeHus.



Onepauuen HasblBaeTcAa onpeaerieHHoe BO34ENCTBME OQHOr0 00beKTa Ha ApYyron
C Uernblo Bbi3BaTb COOTBETCTBYIOLLYIO peakumto. Onepauunsa — aTo ycnyra, KOTOpyto
KflacC MOXEeT MnpenocTtaBuUTb CBOMM KnneHTam. BblgenswT criegywoume Buabl
onepauun:

* Moandomkatop — onepauymsa, kKotopas U3MEHAET COCTOAHME OOBLEKTA;

» CenekTop — onepauus, cunTbiBaroLLasi COCTOAHME 00beKTa, HO HE MEHSIOLLIAs
COCTOSIHUS;

* TepaTtop — onepaums, no3sonsoLas opraHM3oBaTb JOCTYN KO BCEM YacCTsaAM
obbeKkTa B CTPOro onpeaenieHHon nocrneaoBaTenbHOCTHU;

* KOHCTPYKTOp — onepauusa co3gaHusa obbekTta n/mnm ero nHmumanusauum,

 [lecTpyKkTOp — onepauus, ocBoboxgaroLias CocTossHMe obbekTa n/unu
paspyLuarLas caMm OObeKT.

B 4uncto oObeKTHO-OPUEHTUPOBAHHLIX A3blkax, Takux Kak Smalltalk, onepaunu
MOryT ObITb TONbKO MeTodgamu, B Delphi, C++ gonyckaeTtcs onucbiBaTb onepaunm
KaKk He3aBUCUMMble OT OOBLEKTOB MoAanporpamMmbl. Takmm o0Opa3oMm, MOXHO
yTBEpPXOdaTb, YTO BCe MeToAdbl — orepaumu, HO He BCe onepauun — MeToAbl:
HEKOTOpble U3 HUX NPeaCcTaBnsalT cobon cBoboaHbIE NOANPOrpaMmbl.

Hannune BHYTPEHHEIO COCTOAHUA O0OBbEKTOB O3HAYaET, YTO NopAOOK BbINMOJIHEHNA
OI'IepaLI,I/II7I MMeEET CylecTtBeHHOE 3Ha4vYeHne. OTO HABOAMUT Ha MbICIb npeacrtaBnTb



0ObeKkT B KayecTBe HebOoMbLOro BbIMUCAUTENLHOINO YCTPOWCTBA, Hanpumep,
KOHe4yHoro aBTtomaTta. OO6bekTbl MoryT ObiTb aKTUBHbIMWU W MACCUBHLIMMU.
AKTUBHbIN OOBLEKT MMEET CBOW MOTOK YrpasBrieHUs!, a NacCUBHbIN — HET. AKTUBHbIN
0o0bekT B 0OwWeM crnyvyae aBTOHOMEH, TO €CTb OH MOXET TMpPosiBNATbL CBOE
nosegeHne 6e3 Bo3OeNCTBUS CO CTOPOHLI APYrMx oO0beKkToB. [1acCcMBHbIN ODOBLEKT,
HanpoTUB, MOXET U3MEHATbL CBOE COCTOAHME TOSMbKO NoA BO3OenCTBMEM OPYrux
obbekToB. Takmm o006pas3oM, akTMBHble OObEKTbl CUCTEMblI — WUCTOYHUKK
ynpasngawLwmx Bo3genucteun. Ecnn  cucrtema uUMMeeT HeCKOSIbKO  MOTOKOB
ynpaBrieHUsi, TO N aKTUBHbIX OOBbEKTOB MOXET ObITb HECKONLKO.

NaeHTH4YHOCTDL

MoeHmu4yHocmbe — 3mMo makoe c8olicmeo obbeKma, Komopoe omrudaem e20 om
gcex Opyaux obbekmos.

B OonblUMHCTBE $3bIKOB MNPOrpaMMMPOBAHUA ANA  pas3nMyeHnss OOBbEKTOB
NCNONb3YIT UMSA, TEM caMbiM MNyTas agpecyemMocTb U UAEHTUYHOCTb. B 6asax
AaHHbIX pa3nu4yaloT 06beKTbl N0 HAbOPY KNOYEBLIX MNOMEN, TEM cCaMbliM CMeLLnBas
NOEHTUYHOCTb U 3Ha4YeHME JaHHbIX.

OOBEKT MOXET UCMOoNb30BaTbLCA B NporpaMme nof HECKONbKMMU CUHOHUMUYHBIMM
nmeHamn. Takasi cuTyauusi HasblBaeTCAd CTPYKTYPHOW 3aBUCMMOCTbIO WU
nopoXaaeT B 00bEeKTHO-OPUEHTUPOBAHHOM MPOrpaMMUpPoOBaHUM MHOFO npobnem.



TpyoHOCTb pacrno3HaHusi NoOOYHbIX 3OAEKTOB MNpU OENUCTBUAX C OObeKTamu,
NUMELLMMN  UMEHA-CUMHOHUMbI, 4acTo npuBOAUT K "yTedkaMm namaTtu',
HenpaBUNbHOMY [OOCTyny K nNaMdaATh, W, XyXe TOro, HenporHo3mpyemomy
N3MEHEHUIO COCTOSAHUA.

Ob6beKkTbl B YHKLUMIO MOXHO NepenasaTh MO CCbifke N No 3HayeHuto. 1o cebinke
nepenaetcad agpec obObekTa, YTO OaeT BO3MOXHOCTb W3MEHSATb MepenaHHbIN
obbeKkT, peanusoBaTb nonMMopdHoe noBedeHne U MNoBbICUTb 3MEKTUBHOCTb
npu paboTte co croxHelMn obbekTamu. [Npn nepegave no 3HaAYEHUIO CO3OAETCH
0OBbEKT-KONUA, KOTOPbIM UMEET Takoe Xe cocTosiHne. KonnpoBaHne MOXeET ObiTb
"NOBEPXHOCTHLIM" (KOMUPYETCA TOSIbKO CaM OOLEKT, a COCTOSIHME SABMAeTCH
pasgendemMsiMm) U "rnydokum” (Konupyetcss OOBbEKT M COCTOSIHME PEKYpPCUBHO). B
C++ KOHCTPYKTOP KOMWUM MO YMOJSIHaHUIO KonupyeT OObeKT MO3SIEMEHTHO, 4TO
NpuBOOMUT K CO30aHMIO CMHOHMMOB Ha COCTaBHble 4acTu (pasgeneHuio
COCTOSIHUST), Koraa OObeKT COAEPKUT CChISTKA UMW yKasaTenu Ha apyrme oobLEKTLI.

AHaNornyHo, npuceanBaHue MOXEeT ObITb caenaTtb "rnyooknm" U
"NOBEPXHOCTHbLIM".

C Bonpocom npucBanBaHUS TECHO CBsI3aH BOMPOC paBeHCcTBa. PaBeHCTBO MOXHO
noHMMaTb ABYMS1 cnocobamn. Bo-nepBbix, ABa MMEHU MOryT 000o3HayaTb OAUH U
TOT K& 00BbEKT. BO-BTOPbLIX, 3TO MOXET OblTb PABEHCTBO COCTOSIHUN Y ABYX Pa3HbIX
o6bekToB. B C++ HeT npenonpeneneHHoro onepawmm paBeHcTBa, NO3ITOMY HY>KHO



CaMOCTOATESIbHO OripenendaTb onepaunn paBeHCTBa N HEPaBEHCTBA.

Onepau,vu/l npmncBanBaHNA 1M paBeHCTBaA MOXHO oOfnpenesintb Kak BUpTyalibHble,
YTOObI NnoAKNnaccCbl MOITIN nepeonpenesiiaTb X noBegeHune.

BpeMmsi :xxn3Hu 00bEKTOB

Hayanom BpeMeHM cyLLLecTBOBaHUS N0O60ro oobekTa ABNAETCH MOMEHT €ro
co3gaHua (oTBeaeHne y4acTtka namsTi), a OKOHYaHMEM — BO3BpaLlLleHne
OTBEOEHHOrO y4yacTka NaMdaTn cucTeme.

Ob6bekTbl MOryT cosgaBaTbCA ABHO WK HesABHO. EcTb ABa crnocoba cosgatb
00beKThbl IBHO. Bo-nepBbIX, 3TO MOXHO caenaTtb nNpu 06bABNEHUN — TOrga OOBLEKT
pasMellaeTcs B CTeKe WM B CTaTU4Yeckonm namsatu. Bo-BTOpbIX, MOXXHO
Pas3MeCTUTb OObLEKT, TO €CTb BblAeNMUTb eMy NamsaTb 13 "kyun". B C++ B nobom
criyyae npu 3TOM BbI3bIBAETCS KOHCTPYKTOP, KOTOPbIA MHULMANU3NPYET OOBLEKT.
UacTo 0b6bekTbl co30aloTcsd HEABHO. Tak, nepegadva napamerpa no 3HA4YEHUIO B
C++ co3paeTt B CTEKE BPEMEHHYIO KOMMIO 00bEKTA.

Co3pgaHne 06BbEKTOB TPaH3UTUBHO: co3daHne obbekTa TSHET 3a cobown cosgaHune
Opyrnx o6bekToB, BXOASALWMX B HEro. [epeonpeaeneHne ceMaHTUKN KOHCTPYKTopa
KON 1 onepaumn npucsamBaHms B C++ paspellaeT siIBHOE YyrnpaBlfieHME TeEM,
Korga 4acTm obbekTa co3oaroTcs U YHUUTOXKaLOTCA.



YHMUTOXEHNE ODBEKTOB TakkKe MOXET BbINOMHATLCS ABHO U HesABHO. B Smalltalk n
Java npu notepe nocnegHen Ccbifikn Ha 0ObEKT ero 3abupaet cbopLlmk mycopa.
B asblkax ©0e3 cbopkm mycopa, Tuna C++, 0ObeKTbl, co3daHHbLIE B CTEKE,
YHUUTOXAKOTCH HEABHO Npu BbiXoae 13 brioka, B KOTOPOM OHUM Dblfin onpeaeneHsl,
HO OOBbEKTbI, CO3AaHHbIE B "Ky4e" onepaTopoM New, MpoaormkarT CYLEeCTBOBATL U
3aHMMaTb MECTO B NaMATU. X HEODXOAMMO SIBHO YHMUUYTOXaTb ornepatopom delete.
Ecnn obbekT "3abbITh", HE YHUUTOXUTb, 3TO BbIZOBET YTE4Ky namatn. Ecnun xe
0OBbEKT NOMNPOOYIOT YHUUTOXUTL NOBTOPHO (HanNpuMmep, Yepes3 OpYyron ykasaTtenb),
nocrnencrtemem Oyoer coobulleHne O HapylleHun nNamMsaTU UNU MNOMHbIA - KpaX
CUCTEMBbI.

Mpn SABHOM WNN  HESBHOM YHUYTOXEHUMM obbekta B C++ Bbl3blBaeTCs
COOTBETCTBYIOLLNA AecTpyKkTop. Ero 3agaya He Tonbko ocBo6OAMTbL NaMATb, HO U
PELLUNTb, YTO AenaTtb C APYrMMU pecypcamu, Hanpumep, ¢ OTKpbITbIMK doainamu.

B HEKOTOPbIX CUCTEMAaX 06BbEeKTHI MOTYT ObITb AOJIroXmByLiMMHn, nog 3STunM
NOHUMAETCA, 4YTO WUX BpeMA KU3HU MOXET BbIXOOUTb 3a BpeEMA KU3HU
nopoaunBLLUNX UX TMPOorpamMmMm. Bce O6'beKTbI, KOTOPbIM Mbl XOTUM obecne4vnTb
AOJITYHO XKXN3Hb, AOJT)KHbI HACJ1€A0BATb OT CleLunalibHblIX COXpaHAEMbIX KI1laCCOB.



OTHOLIEHUS MEKAY 00beKTAMM

Camum no cebe 00beKTbI HE NPEeACTaBNAT HAKAKOro MHTEpPeca: TONbKO B
npouecce B3aMMOAENCTBUSA 0OBLEKTOB peannayeTcs cuctemMa.

OTHOweHnA OByxX JOObIX OOBLEKTOB OCHOBBLIBAKOTCSA Ha MpeanosioXeHusXx,
KOTOpbIMM OAMH ObnagaeT OTHOCUTENbHO Apyroro: o6 onepauunsx, KOTopble
MOXHO BbINOMNHATL, N 00 oXxuagaemom noBeaeHnn. Ocobbin MHTEpEC Ans
OOBbEKTHO-OPUEHTUPOBAHHOIO aHanmM3a W NPOEKTUPOBaAHMSA NpPeacTaBnalT ABa
TMNa nepapxm4ecknx COOTHOLLEHMN ODBLEKTOB: CBSA3b U arperaumsi.

Ces3b — 9TO PU3NYECKOE UMM KOHLENTyaribHOE COeAMHEHNE MeXay obbekTamu.
O6beKkT cOoTpyaHUYaeT ¢ ApYyrMMu oObekTamMn Yyepes CBA3WN, COEUHSoWME ero C
HUMW. [dpyrmmu cnoBamu, CBA3b — 3TO creunduyeckoe cornocTtaBneHue, 4yepes
KOTOpOE KIIMEHT 3anpaluMmBaeT YyCrnyry y obbekra-cepBepa unu 4yepes KoTopoe
OOMH OOBLEKT HaxoAWUT NyTb K Apyromy. TonNbKO BOOMb CBA3UM OOWH OOBLEKT MOXET
nocnatb coobueHne gpyromy. CBdA3b Mexay obbektamn 1 nepegada coodLeHnn
0ObIYHO OAHOCTOPOHHSAA U NHULMANU3NPYETCHA KINMEHTOM, HO AaHHble NepenarTcs
B 000MX HarnpasBrieHUsX.



YyacTtBysl B CBSA3W, OOBbEKT MOXKET BbINOMHATL OAHY M3 cneayoLwwmx Tpex yHKLNIA:

» Bosgeuncrtame. OBBLEKT MOXET BO3AENCTBOBATb Ha ApYyrMe 06bLEeKTbI, HO caMm
HUKOrga He noaBepraeTcsi BO3OeNCTBUIO APpYyrnx O6bLEKTOB; B onpeaesieHHOM
CMbICINE 3TO COOTBETCTBYET NMOHATUIO aKTUBHbIN OOBEKT.

* NcnonHeHne. OBGbEKT MOXKET TONbKO NoABEpPraTbCa BO3AENCTBUIO CO CTOPOHbI
Opyrux o6bEKTOB, HO OH HMKOr4a He BLICTYMNAaeT B POSIN BO3AENCTBYIOLLENO
obbekTa.

 [NlocpeaHnyecTBo. Takon OOBHLEKT MOXKET BbICTYNaTb Kak B akTUBHOW, Tak U B
NacCUBHOM POSIN; KaK NpaBuno, obbeKT-nocpeaHnK cosgaeTcs ans
BbIMOMMHEHUS Onepaumn B MHTEPECAX Kakoro-nmbo akTMBHOro 06bEKTa Unu
nocpegHuka.

UTOoOblI KNMEHT MOr nocrnaTb cooOLleHne cepBepy, Hago, YToObl cepsep Obin
BUOUM ON1S KNeHTa. B npuHumne ectb cneayloLme Yetbipe cnocoba obecneynTb
BUONMOCTb:

» CepBep rnodbarneH no OTHOLLUEHMUIO K KITUEHTY.

» Cepsep (Mnn ykasaTtesrib Ha HEro) nepefaH KrneHTy B Ka4yecTBe napameTpa
ornepauun.

» CepBep ABNAETCA YacTblo KIMEHTAa.

« CepBep nokasribHO NoOpoXaaeTcsl KIMMEHTOM B XOA4€ BbIMOSTHEHUST KAKOMN-NNBOo



onepaumn.

Kakol WMEeHHO ©n3 93TUX CcnocoboB BbIOpaTb — 3aBUCUT OT  TaKTUKM
NPOEKTUPOBAHUS.

Aepezayusi MOXeT o3HadaTb (PU3n4eckoe BXOXAEHNE OOHOro obbekrTa B OPYrowu,
HO He 0bsizaTenbHO. CaMoneT COCTOUT U3 KPbINbEB, ABUraTeNnen, Waccu n npoYmx
yacten. C pgpyroM CTOPOHbI, OTHOLUEHUA aKUMOHEpa C ero akuusamm — 3TOo
arperaumsi, Kotopagd He npegycmartpuBaeT (PU3NYECKOro BKIHOYEHUA. AKLMOHEP
MOHOMNONLHO BNageeT CBOMMM aKUMSIMU, HO OHW B HEro He BXOOAT (PU3NYECKM.
OTO, HECOMHEHHO, OTHOLUEHME arperaumu, HO CKOpee KoHuenTyanbHoe, 4YeMm
donanyeckoe rno ceoeun npmpoae.

Bbl6l/lpa$:l oaHO U3 ABYyX — CBA3b WM arperaunto — Haago UMETb B  BUAY
criegyrulee. Al'peFaLl,I/IFl MHOIMOa npegnodTunTersibHee, TMOCKOJIbKY MO3BOJIAET
CKPbITb 4aCTU B LUENOM. NHoraa, HaO60pOT, npeanoyTnTeribHee CBA3UN, NMOCKOJIbKY
OHW criabee U meHee OorpaHNYnTEIbHbI. an/IHI/IMaFI peweHne, Hago B3BECUTb BCe.

Ob6bekT, ABNAKWMACA YacTblo Opyroro obbekTa (arperata), MMeeT CBs3b CO
CBOUM arperatom. Yepes aTy CBsA3b arperar MOXET NocbinaTtb eMy COObLLEHNS.



Kuaaccnl

[MoHATMA KNacca n 06bekTa HACTONbKO TECHO CBA3aHbI, YTO HEBO3MOXHO
roBopuTb 06 00bLeKTEe 6BE30THOCUTESBHO K ero knaccy. OgHako cyLllecTByeT
Ba)KHOE pasnnumne aTux AByX NOHATUIW. B TO Bpemsi kak 06bekT 0603Ha4aeT
KOHKPETHYIO CYLLIHOCTb, ONpeaeneHHy0 BO BPEMEHM U B MPOCTPAHCTBE, KNnacc
onpenensieT nuwb abCTpakumio CyLLLECTBEHHOIO B OOBLEKTE.

Knacc — amo Hekoe MHOxXecmeo 0bbeKkmos, umerwux obuwyro cmpykmypy u
obuwee nosedeHue.

JTlobon KOHKPETHbIN OBOLEKT SABMAETCA IK3EMMIAPOM Kakoro-to knacca. [axe
eCclnn Kracc MMeeT TONbKO OAHOro rnpeactaBuUTEnNs, 3TOT ODOBLEKT He ABndeTcd
KITaCCOM, XOTSl B HEKOTOPbIX CIlydasiX Kflacc MOXXHO paccMaTpuBaTh Kak OObEKT.

BaXkHO OTMETUTb, YTO KNacchbl, Kak X NOHUMalOT B BONbLLUMHCTBE CYLLECTBYHOLLMX
S13bIKOB MPorpamMmMmpoBaHns, He06XoaANUMbI, HO HE AOCTaTOYHbI A9 AEKOMMO3ULNK
CNOXHbIX cucteM. HekoTopble abCcTpakumMm Tak CIIOXHbl, YTO HE MOryT ObITb
Bblpa)XeHbl B TEPMUHAX MPOCTOro onucaHust knacca. Hanpumep, Ha AOCTaToOYHO
BbICOKOM YpOBHe abcTpakumn rpadudeckun mHTepdenc nonb3osartens, 6asa
OaHHbIX WM CUCTEMA y4veTa Kak ueroe, 9T0 siIBHble OObeKTbl, HO HE Kracchbl.
Jlydiwe cuntatb UX HEKMMM COBOKYMHOCTAMW COTPYAHMYAKOLLMX KNacCoB.

[To cBoen npupode, Krnacc — 9T0 reHeparbHbIM KOHTPAKT Mexay abcTpakuuen u



BCEMU ee KNueHTamu. Bblpasutenem o6s3aTtenbCTB Knacca CryXUT ero
NHTEepdenc, npmydemM B HA3blkax C CUMbHOW TUNU3auuMen noTeHuuanbHble
HapyLLUEHUA KOHTPAKTa MOXHO OOHapYyXUTb y>Ke Ha cTaanuu KOMMUIsaumn.

loess KOHTpAaKTHOro NporpamMMmpoBaHUA NPUBOAUT K pa3rpaHUYEHU0 BHELLHEro
obrnuka, To ecTb MHTepdenca, n BHYTPEHHEINO YCTPOMCTBA Knacca, peanusaunm.
[mMaBHOE B WUHTepdence — oObABNEHME  onepauun, noaaep>XMBaemMbiX
ak3emnnspamu krnacca. K Hemy MOXHO 0o0aBUTb 0OBbSBNEHUSI OAPYrMX KNaccos,
NepPEMEHHbIX, KOHCTAHT U UCKITIOYUTENBHbLIX CUTYaLUn, YTOUHSAOWMX abCcTpakumio,
KOTOPYKO KflacC [OOSPKEeH BblpaXaTb. HanpoTtms, peanu3aums Kracca HUKOMY,
KPpOME HEro camoro, He MHTepecHa. o bonblien YacTn peanusaumnsi COCTOUT B
ornpenerieHnn onepaunn, oobABNEHHbIX B UHTepdence Knacca.

NHTepdenc knacca obbIMHO AENUTCA Ha TPU YacTu:

e OTKPBITYIO (public) — BUOMMYIO BCEM KITMEHTaM;

 3aWmuleHHyto (protected) — BMaMMyto camoMmy Kraccy, ero nogknaccam u
Opy3bsaM;

* 3aKpbITYIO (private) — BMUAUMYIO TONTIbKO CaMOMY KIlacCy U ero Apy3bsMm.

Pa3paboTunk MOXET 3agaTb npaBa AocTyna K TOWM UM MHOM 4acTu Kracca,
onpegenus TEM CcaMbiM 30HY BUMAMMOCTU KnuneHTa. CTpykTypa o0ObekTa
onpegensieTca B MHTEPdENCHOM 4YacCcTu Knacca, a He B ero peanusaummn, 4tobbl



KOMMNUMSATOP 3Harm, CKOMNbKO NaMATn HeobxoanMmo BblAennTb Nom 0obekT. Ecnu Obl
aTa WHdopMauUMsa coaepxanacb B peanu3auun kracca, Ham npuLinochb Obl
HanMcaTb peanu3aumio NONMHOCTLI0 40 ONpPeAeneHunst ero KIMeHToB. To eCTb, BECh
CMbICN OTAeneHnsa nHtepdenca ot peanusauunm obin Obl NOTEPSH.

Knacchbl, Kak 1 06bekTbl, HE CYLLECTBYIOT N30NMPOBAHHO, OHM B3aMMOOENCTBYIOT
pasHbiMn criocobamn. Mexay knaccamm BO3HUKAKT MepapxXxuyeckme OTHOLLEHUS
("obobuweHne/cneymanmnsaumnsa” n "uenoe/dactb") U ceEMaHTUYECKUE, CMbICIOBbIE
OTHOLLEHUSs, accouunauum.

BonbLUXMHCTBO O0OBEKTHO-OPUEHTUPOBAHHbIX A3bIKOB HenocpeacTBEHHO
NoaaepKMBatOT pasHble KOMOMHaLUWK crneayLlnX BUOOB OTHOLLUEHWIA:

e accounauus;

HacnegoBaHUE;

arperauus;

NCMNONb30BaHME;

NHCTaHUMpoBaHue (NapamMmeTpusauns);
MeTakKrnacc.



Acconmanus

3 LecTn nepevmcrneHHblx BUAOB OTHOLLEHM Hanbonee obLWwmm 1

HeonpeaeneHHbIM aBnsieTcs accoumauusi. OBbIMHO aHANUTUK KOHCTaATUPYET
HanM4ymMe accoumaumm n, NOCTENEHHO YTOYHASA NMPOEKT, NMPeBpaLLaeT ee B KaKyto-TO

bonee cneynann3anpoBaHHYO CBA3b.

Accounauma — cmbicnoBas cBda3b. 1o ymonyaHuoo, oHa He MMeeT HanpasfieHUs
(ecnn He OroBOPEHO MPOTMBHOE) U HEe OBOBLACHSIET, KaK Knaccbl obuiatTca apyr C
Opyrom (Mbl MOXEM TOSIbKO OTMETUTb CEMaHTUYECKYI0 3aBUCUMOCTb, YyKasas,
Kakue posin Knacchel urpatoT gpyr ans gpyra). OgHako MMEHHO 3To TpebyeTcs Ha
paHHen ctagun aHanu3a. Mbl puKkcmpyem y4acTHMKOB, UX POSfiM U MOLLHOCTb
OTHOLLEeHUsA. Ha npakTnke BaXkHO pasnuyaTb TpU criydas MOLLHOCTM accoumauunn:

* OOVH-K-OHOMY
* OOQUH-KO-MHOIMM
* MHOIMEe-Ko-MHOIMMm

ENaaeneL

Henoeek

ABTOMODHNL

VHHEEpCHTeT

CTVI,EHT




HacaenoBanue

HacnepnoBaHmne — 9T0 Takoe OTHOLLIEHME MEXOY KrlaccamMu, Korga oauH Kracc
NOBTOPSET CTPYKTYPY U NoBedeHne gpyroro knacca (0guMHOYHOE HacregoBaHume)
nnn gpyrux (MHOXXeCTBeHHOE HacnegoBaHue) krnaccos. OObIYHO Noagknaccebl
NOBTOPSIIOT CTPYKTYPbI X cynepkriaccoB. [loBeaeHne cynepkraccoB Takke
Hacnegyetcs. B 60NbLWMHCTBE SA3bIKOB AOMNYCKAETCs HE TONLKO HacrnegoBaHue
METOAOB cynepkriacca, HO Takke gobaBneHne HOBbIX U Nepeornpeaernenne
cyuwiectBytownx metogoB. B Smalltalk ntobon metoq cynepknacca MoOXHO
nepeonpenennTs B nogknacce. B C++ cTteneHb KOHTPONSA 3a 3TUM HECKOSbKO
Bbilwe. PyHKUMA, 0ObsBNEHHas BUPTyaribHOW, MOXET ObITb B Noakacce
nepeonpeneneHa, a octaribHbIE — HET.

churypa

Zli-.

KT NPAMOYTONBHHK




Cambii 00U KNacCc B Mepapxum KrnaccoB HasbiBaeTca 6asoBbiM. B MHOrmnx
A3blKax A3blkax NpPorpamMmmpoBaHna onpeaeneH 6a3oBbln KIlacc CaMoro BEPXHEro
YPOBHS, KOTOPbLIN SIBASAETCA €ANHbIM CYNepKaccoM Ansi BCexX ocTaribHbIX KIaccoB
(8 Smalltalk — object, B Delphi — TObject), B C++ xopowo caenaHHas CTpyKTypa
KIacCcoB — 3TO CKOpee fec U3 AepeBbLEB HacregoBaHUsl, YeM OfHA MHOrO3TaXXHas
CTPYKTYpa HacnegoBaHUs C OOAHUM KOPHEM.

Y knacca obbl4HO ObIBaeT ABa BMUAA KIIMEHTOB:

* 3K3EeMMNNAPLI;
* MoaKnacchi.

YacTto nonesHo MMeTb AN HUX pasHble MHTepdencbl. B 4yacTHOCTU, Mbl XOTUM
NnokasaTb TONMbKO BHELWIHe BUOMMOE NoBedeHUE ONA KINUEHTOB-3K3EMNMAPOB, HO
HaM HYXHO OTKPbITb CRyXebHble dQYHKUMN W NpeacTaBnNeHus KnueHTam-
nogkrnaccam. OTUM ODOBbACHAETCA Hannyinue OTKPbITOM, 3alUMLLEHHON U 3aKPbITOM
YacTen onucaHus Kracca B sA3blke C++: paspaboTynk MOXET YeTKO pasfenuthb,
Kakme anemMeHTbl Knacca OOCTYMHbI AN 9K3eMMapoB, a Kakue On4a noaknaccos.

EcTb cepbe3Hble MNpOTMBOPEYMS MeXAy MNOoTPebHOCTAMM HacnegoBaHUa U
NHKancynauun. B 3HaunTenbHoW Mepe HacrnegoBaHWe OTKPbIBAeT HacneayLemMmy
Knaccy HekoTopble cekpeTbl. Ha npakTuke, 4ToObl NMOHATb, Kak paboTaeT Kakon-To
Knacc, 4acTo Hao MU3y4nTb BCE €ro CynepKnacchbl B UX BHYyTPEHHUX AeTansx.



HacnepoBaHne MOXHO paccMmaTpuBaTb, Kak cnocob ynpaBfeHUa MNOBTOPHbIM
NCNONbL30BAHWUEM MpPOrpamMmMm, TO €CTb, Kak MpPOCToe pelleHne paspabotymka o
3aMMCTBOBaHUM MoOfe3Horo koga. B 3Ttom cnyyYae MexaHuMKa HacregoBaHUA
OOIKHa ObITb MMOKOM WM erko rnepectpamBaemMon. [pyrass To4dka 3peHus:
HacnegoBaHMe oTpaXaeT NPUHUUNnanbHY pOACTBEHHOCTb abCTpaKLUMn, KOTOPYHO
HEBO3MOXHO OTMeHUTb. B Smalltalk 3T gBa acnekrta Hepasgoenumbl. C++ bonee
rMook. B YacTHOCTU, Npu onpeaeneHnmn Krnacca ero cynepknacc MOXXHO 06bABUTb
public. B aTom crniyyae nogknacc cHMTaeTca Takke 1 noaTunom, To eCctb 06a3yeTcs
BbINOMNHATL Bce o0bsi3aTenbCTBa Cynepkracca, B 4YacTHOCTUM obecne4vnBas
COBMECTMMOE C CyrepknaccomMm MNOAMHOXECTBO WUHTepdenca wn obnagas
HepasMMYMMbIM C TOYKMN 3PEHUS KINMUEHTOB Cyrepkriacca nosegeHnem. Ho ecnu
npun onpegeneHnn kKrnacca obbsBUTb €ro cynepknacc Kak private, ato oyager
O3Ha4aTb, YTO, Hacrneaya CTPYKTYpy 1 NoBedeHWe CyrnepKracca, Noaknace yXXe He
Oynetr ero noaTUnomMm. ATO O3HAYaEeT, YTO OTKPbITble U 3alUULLEHHLIE YNEHbI
cynepkriacca CTaHyT 3akpbITbIMW 4fieHaMU Mofkracca, U crnegoBaTeribHO OHU
OyayT HeOoCTynHbl noaknaccamMm boriee HU3KOro ypoBHS. Kpome Toro, TOT akr,
YTO Noaknacc He ByaeT NoATMNOM, O3HAYaET, YTO Kfacc U cynepknacc obnagatoT
HECOBMECTUMbIMU (BOODBLLIE FOBOPS) MHTEPdENCAMU C TOUYKMN 3PEHNS KITUEHTA.

OanHo4YHOE HacnegoBaHue npun BCEN CBOEW MOMNE3HOCTU 4acTo 3acTaBnseT
nporpaMmMmncTa Bbl6|/|paTb Mexay ABYyMA paBHO rpuBrekatesibHbiIMMU KiacCaMi.



JT0 orpaHmnymBaeT BO3MOXHOCTb NOBTOPHOIO NCIMoJ1Ib30BaHUA
npegonpenerieHHbIX KnaccoB U 3aCTaBlideT p,y6n|/|p0|3aTb yxXe nMerLimnecd Koabl.

HeobxoanmocTb MHOXecTBeHHoro HacnegoBaHus B OOP octaetcs npegmeTom
ropsumx crnopoB. MHOXeCTBEHHOe HacnegoBaHMEe MOXHO CPaBHUTb C
napaLlloTOM: Kak NpaBuro, OH He HYXXEH, HO, Korga BAPYr OH noHagobuTtcs, byoet
XXarlb, €CIN ero He OKaXKeTcsl Nof, PYKOW.

[MpoeKkTupoBaHMe CTPYKTYp KNacCOB CO MHOXECTBEHHbIM HacrnegoBaHUEM —
TpyAHasa 3agada, peliaemasi NnyTemM NnocrneaoBaTerbHbIX NpubnmkeHnin. Ectb ase
cneundunyeckne OnNs  MHOXECTBEHHOro HacnedoBaHust npobnembl —  Kak
pa3peLlunTb KOHMUKTbI UMEH MeXAy cynepkriaccamu U 4YTo AenaTtb C NOBTOPHbLIM
HacrnegoBaHUEM.

KOHNKT nmeH npoucxoauT, Korga B ABYX UM bonee cyrnepknaccax criydamHo
OKasblBaeTcd arnemMeHT (nepemMeHHas wWnu MeTod) C OAMHAKOBBLIM MMEHEM.
BoptoTca ¢ 9TUM KOHANUKTOM Tpemsi cnocobamu. Bo-nepBbiX, MOXHO cCUMUTaTb
KOH(IMMKT uMeH owunbkon u oteepratb ero npu komnunsuum (Smalltalk). Bo-
BTOPbIX, MOXHO CYUTaTb, YTO OAMHAKOBbLIE MMEHA O3Ha4aloT OQMHAKOBLIN aTpudyT
(Ttak genaetr CLOS). B TpeTbux, Ons ycCTpaHeEHUs KOHMNUKTa paspellaeTcs
0obaBuUTb K MMeHaM npeduKcbl, yKasblBalolWMe MMeHa KrnaccoB, OTKyda OHWU
npunnm (C++).



[Tpobriema NOBTOPHOro HacnegoBaHUs pewaeTca Tpems cnocobamu. Bo-nepsbix,
MOXHO €ero 3anpetuTb, oTcrexusas npu komnungauum (Smalltalk), Bo-BTOpbIX,
MOXHO $IBHO pasBecTu [OBe KOMuUW YyHacneooBaHHOro aremMeHTa, gobaeBnss K
MMeHaMm npeduKkcbl B BUOE MMEHWU Knacca-uctodHuka (C++), B-TPETbUX, MOXHO
paccMaTtpuBaTb MHOXECTBEHHbIE CCbUIKM Ha OAMH M TOT e Kracc, Kak
obo3Havatouwme oauH 1 TOT Xe Kracc (BupTyanbHble 6asoBble knaccol C++)

[lp MHOXeCTBEHHOM HacrneoBaHMM 4YacTo UCMOSb3yeTcAa MNpueM Co3haHugd
npumecen (mixin). oesa npumecen npoucxoant m3 A3blka Flavors: MOXHO
KOMBbMHMpOBaTh (CMelumBaTb) Hebonblune Kraccbl, YTOObl CTPOWUTL KNacCbl C
bonee croxHblM nosegeHneMm. NpMmMecb CUHTAaKCUYECKN HUYEM HEe OTNMYaeTCs OT
Krnacca, HO HasHadyeHue wux pasHoe. [lpumecb He npefHasHayeHa [Angd
NOPOXOEHNA CaMOCTOATENLHO UCMONb3yeMbIX 9K3EeMMIAPOB — OHA CMELUNBAETCS
C ApPYrMMU Kriaccamu, BblpaXkaa Kakyt-TO OAHY KaKykt-TO OCOBEHHOCTb, KOTOPYH
MOXHO MpUBUTL [OPYrMM Knaccam 4epes3 HacregoBaHue. JTa 0OCOBEHHOCTb
0ObI4HO OpTOroHarbHa CO6CTBEHHOMY MOBELAEHUIO HACNeayLWero ee Kracca.

Arperanus

Pasnuyatot domsndeckoe BKIoYeHME (MO 3HAYEHUIO) U BKIKOYEHWE MO CChINKe
(ykasaTento). [Mpn ncnonb3oBaHUM CCbINOK 0ObEKTLI XXUBYT OTAENbHO APYr OT
Opyra: Mbl MOXXEM CO34aBaTb U YHUUTOXAaTb 3K3EMMNSAPbI KNacCcoB HE3AaBUCKMMO.



UT00ObI M36eXkaTb CTPYKTYPHOW 3aBMCUMOCTM YEepe3 CCbINKMN BaXKHO
NpuaepPXmnBaTbCsA KaKon-TO JOrOBOPEHHOCTN OTHOCUTENBHO CO34aHNSA U
YHUUYTOXEHMUSI OOBEKTOB, CChINKM Ha KOTOPbIE MOIYT COAEpPXXaTbCs B Pa3HbIX
mecTax. Hy»XHo, 4ToObl 3TO Aenan KTo-TO OAuH.

aBTOMOBMNL Fl———

! :

ABHrarTenk HOnNneco

Arperaumsa sIBNSIETCA HanpasrieHHOW, KaK N BCSIKOE OTHOLLEHMe "uenoe/yacTtb".
dusnyeckoe BXoXaoeHne oaHOro B Apyroe Henb3qa "3aumknutb”, a BOT yKasaTtenm —
MOXHO (Kakabl U3 OBYX OOBbEKTOB MOXET coAepXaTb yKasaTesib Ha ApYron).

Arperauma He TpebyeT o00683aTensHOro  U3NYECKOro  BKIHOYEHUHA, HWU MO
3Ha4YeHU0, HM NO CCbifike. Hanpumep, akunMoHep BnageeTr akuusMu, HO OHU He
SBNSAOTCA ero pusnyeckon 4vactblo. bornee Toro, BpeMsi XuU3HM 3TUX ODBLEKTOB
MOXXET ObITb COBEPLUEHHO Pa3fNYHbIM, XOTS KOHUENTYaNbHO OTHOLUEHNE LLENOoro u
4YaCTW COXPAHSETCA N Kaxgasd akums BXOOUT B MMYLLECTBO CBOEro akuuoHepa.
[ToaToMy arperaums MOXeT ObITb O4EHb KOCBEHHOW. "JlakmycoBas bymaxkka" ans
BbISABIIEHNA arperauum TakoBa:. e€cnn (M TONbKO €Cnu) Hanuuo OTHOLeHue



"uenoe/yacTtb" Mexay obbekTamu, X Kraccbl OOSMKHbI HAXOAUTBCA B OTHOLLEHUU
arperauum gpyr ¢ apyrom.

UacTo arperauuto nytaoT C MHOXECTBEHHbIM HacnegosaHnem. [1encTtBuTensHoO, B
C++ cKkpbITOE (3alUULLEHHOE NN 3aKPbITOE) HacriegoBaHMe MoYvTU BCerga MOXHO
3aMeHUTb CKPbITOW arperaumen ak3emnnapa cynepknacca. Pewas, ¢ 4yem Bbl
nMeeTe Oesio — C HacrnegoBaHWeEM Un arperaunen — byabte OCTOPOXHbI. Ecnu Bbl
HE YBEPEHbl, YTO HaNUUO OTHOWeEHMe obuiero u 4yactHoro (is a), BMEeCTO
HacnegoBaHUs nydwe NPUMEHUTb arperaumio Unn YTo-HMoyab ele.

HUcnojabp30BaHue

OTHOLWEHME NCNONb30BaHNA MeXy Knaccamm COOTBETCTBYET paBHOMPaBHOM
CBA3M MeXay UX ak3emnnapamun. 3To To, BO YTO NpeBpaLlaeTcs accoumauums,
eCIn OKa3bIBaEeTCsl, YTO 0gHa U3 ee CTOPOH (KNUEHT) NoMb3yeTcs ycrnyramn apyromn
(cepsepa).

rpachmyeckuit pepaktop  |-------- A MbIlllb

Ha camom pene, oaMH Knacc MOXET MCMNonb3oBaTb ApYyron no-pasHomy. B
TUNWYHOM CIny4ae OTHOLUEeHME WCNOoNb30BaHUA nposiBNseTr cebs, ecnu B
peanusauuM Kakon-nmbo onepauunm nNPoucXoauT OObSABMEHME NOKaNbHOMo



obbekTa ncnon b3yEeMOI0O Kriacca.

CTporoe OTHOLUEHWE WCMOMb30BaHUA WHOrAa HECKOSIbKO OrpaHu4mnTensLHO,
NMOCKOMbKY KITMEHT MMEET AOCTYN TOSIbKO K OTKPbITOU YaCcTu MHTepdoenca cepeepa.
MHorga no TakTudeckum coobpaXXeHMaM Mbl OOSTKHbl HApyLUTb MHKaMCynaumio,
ans 4yero, COOCTBEHHO, U crnyXaT "apy»XXeckme" oTHoweHus KnaccoB B C++.

NucranuupoBanue

CyLLeCTBYET YETbIPE OCHOBHbIX criocoba co3gaBaTb NapaMeTpuU3oBaHHbIE
Kraccbl. Bo-nepBbIX, Mbl MOXEM UCMOSMb30BaTb MakpoonpeaeneHua. Hanpuwvep,
Tak 6bI10 caenaHo B paHHeM C++, HO 3TOT NoAxon roaurcs TonbKo Ang
HeDOosbLUNX MPOEKTOB. BO-BTOPLIX, MOXXHO MOSIOXNTLCS Ha MNo3gHee CBA3bIBAHNE U
HacnegoBaHue, Kak aTo genaetca B Smalltalk. [pu Takom nogxoge Mbl MOXeEM
CTPOUTb TONLKO HEOOAHOPOAHbIE KOHTENHEPHbIE KIacChl, TaK KakK B A3blKke HET
cpeacTBa BBECTU HYXXHbIN KNacc 3fIeMEHTOB KOHTEWHepa; KaXabin 3fieMeHT B
KOHTEMHEPE TPaKTYETCS KaK 3K3eEMMNMAP HEKOTOPOro yaarneHHoro 6a3oBoro
krnacca. Tpetum cnocob peanusoBaH B si3blke Delphi, KoTopble UMEIOT U CUSbHbIE
TUNbl, U HACNegoBaHWe, HO HE NMoAAEPXUBAKOT HUKAKOM pa3HOBUOHOCTMU
napamMeTpu3oBaHHbIX KnaccoB. B aToM criyyae npuxoguTca cosfasaTb

0000w eHHbIe KOHTENHEPLI, Kak B Smalltalk, HO ncnonb3oBaTb ABHYO MPOBEPKY
TMNa obbekTa, npexae Yem noMeLwaTb ero B KOHTENHepP. HakoHel, ecTb



cobcTBEHHO NapameTpu3oBaHHbIe Kilacchl, Bnepsble nossmBLLmecs B CLU.

[MapameTpu3oBaHHbIN Knacc npeacrtaBnseT cobol YTo-TO Bpode LabnoHa Ans
MOCTPOEHUS APYrMX KraccoB; LabrnoH MoxeT ObiTb napamMeTpu3oBaH ApYyrMmu
Knaccamm, obbekTamu unu onepaumsmun. apameTpu3oBaHHbIN KNacc OOMKeH
ObITb MHCTAHLMPOBAH Nepen co3gaHMeM 3K3eMMAPOB.

cnucok<int> |----------—-—- =3 CNMCOK

XOoT4a HacnegoBaHue sBNsieTca bornee MOLWHbIM MEXaHM3MOM, YeM OOODLLEHHbIE
Kriaccbl 1 Yepes3 HEro MOXHO MOMy4YnUTb OONLLUMHCTBO NPENMYLLECTB 0D0DLLEHHbIX
KflaccoB, Nydlle, Korga A3bIK1 nogaepXusaroT U To, U gpyroe.

[Mpn npoekTMpoBaHUM 060OLLEHHbIE KMacChl MO3BOSISAOT BblpasnTb HEKOTOPbIE
CBOMCTBa MPOTOKOSOB KraccoB. Knacc akcrnopTupyeT onepaumn, KOTopble MOXHO
BbINOMNHATL Hag ero ak3emnnspamu. HaobopoT, napameTpusyrowmmn aprymeHT
Kracca CrnyXxut AOna uMnopta  KracCcoB W 3HAYEHUN, NpenocTaBnsowmx
HekoTopbln npoTtokon. C++ npoBepseT X B3aUMHOE COOTBETCTBME Npu
KOMNUNAUUN, Korga dgoakTU4ecKn U MpouCXoauT MHCTaHuupoBaHue. Hanpumep,
Mbl  MoOrmM  Obl  onpegenuTb  YNOPAOOYEHHYHD  o4vyepedb  ODOBLEKTOB,
OTCOPTUPOBAHHLIX MO HEKOTOPOMY KPUTEPUID. OTOT MNapaMeTPU30BaHHbLIN KNacc
OOIMKEH MMETb aprymeHT (knacc Item), v TpeboBaTtb OT 3TOr0 aprymeHTa



onpegeneHHoe nosegeHue (Hanuyme ornepauun <). [pyn MHCTAHUMPOBaHUN B
KadecTBe Knacca ltem rogutcs nobon knacc, KOTopbin UMEET COOTBETCTBYIOLLINU
nNpoTokos. Taknm obpa3om, NOBEJEHME KNACcCOB B CEMENCTBE, NPOUCXOASILLLEM OT
OAHOro napamMeTpu30oBaAHHOIO Kracca, MOXET U3MEHATbLCA B BeCbMa LLUMPOKUX
npegenax.

MeTakJace

JTrobon 0OBLEKT ABMAETCA 9K3EeMMNAPOM Kakoro-nmbo knacca. Yrto byaet, ecnu mbl
nonpobyem n ¢ caMmumu Kraccamm obpawiatbcs kak ¢ oobektamun? [ns aToro Ham
Hago OTBETUTbL Ha BOMPOC, YTO Xe Takoe Knacc knacca? OTBET — 9TO MeTaknacc.
NHBIMM cnoBamMK, MeTaknacc — 3TO Krnacc, 3K3eMMNdApbl KOTOPOro CyTb Kriacchl.
MeTaknaccbl BeH4aloT 0ObEKTHYO MOAESb B YHNCTO OOBbEKTHO-OPUEHTUPOBAHHbIX
A3blkax. [MaBHOe Ha3Ha4YeHne — BO3MOXHOCTb 3KCMNEePMMEHTNPOBATL C APYruMu
00OBbEKTHO-OPUEHTMPOBAHHBIMW NMapagMrmamun 1 co3gaBaTb TaKNe NHCTPYMEHTHI
onga paspaboTtynka, Kak bpoy3epbl KnaccoB U OOBLEKTOB.

"instantiate”
B |-----Cll =4 <<metaclass>> A

MeTtaknaccbel ectb B Smalltalk n Delphi, Ho He B C++. [lepBn4HOE HasHa4deHue
METaKracca — nogaepxka nepemMeHHbIX Krnacca (KoTopble SBAAKTCS ooWwWmMMn ans



BCEX 93K3EeMMMspOB 3TOro Knacca), onepauui uHMUManu3aumMm nepemMeHHbIX
Knacca W COo3daHus edMHUYHOrO 3K3emnnsapa MeTtaknacca. Xota B CH++
METAaKIaCCoB HEeT, CEMaHTMKa ero KOHCTPYKTOPOB U AECTPYKTOPOB CIY>KUT LIENAM,
aHanorMyHbIM TeM, YTO BbI3BaNM K >XU3HM MeTaknaccbl. C++ MMeeT cpencTtsa
NoaaepKkM U NepeMeHHbIX Knacca, U onepauuini Metaknacca (arnemeHTbl AaHHbIX
N METOAbI KIlacca onncaHHbIe Kak cTaTudeckue).

BoisiB/IeHHE KJIACCOB U BBIOOP onepanmii

OnbIT NOKa3bIBaeT, YTO NPOLECC BblAENEeHNs KITacCoB N 0OBbEKTOB SABMSAETCSH
nocrnegoBaTesibHbIM, UTepaTtuBHbIM. O4YeHb BaXXHO, crnegoBaTenbHO, C CaMoro
Ha4yana rno BO3MOXHOCTU NPUONM3NTBCS K NMpaBUIibHbIM peLleHnsaM, YTOoObI
COKpPaTUTb YNCIO NMOCNEAYOLLNX LLaroB NpuonmxeHns kK nctmHe. [lns oueHKn
Ka4yecTBa KJ1lacCcoB M 0ObEKTOB, BblAeNAeMbIX B CUCTEME, MOXHO NPeanoXnTb
cnegywoume NATb KPUTEPUEB:

* 3aLenreHne;
CBA3HOCTb;
OOCTaTOYHOCTb;
NOMHOTA;
NPUMUTUBHOCTb.



3auensieHne — 310 cTeneHb MybuHbl CBA3en MexXay OTAENbHbIMUA MOAYNSAMMU,
Krnaccamm n obbektamn. CUCTEMY C CUNBHOW 3aBUCUMMOCTBIO MeXOy MOAYNsiMu
ropasgo CrioxHee BoCnpuHuMaTb M moauduumpoBatb. CROXHOCTb CUCTEMDI
MOXET OblTb YMEHbLUEHA NMYyTEM YMEHbLUEHUSA 3aueniieHns Mexay OTAeSNbHbIMU
moaynamn. CyuwlecTByeT oOnpeneneHHoe npoTUBOpeYne Mexay SBreHUs MU
3auensneHus n HacnegosaHus. C ogHOM CTOPOHbI, XenaTesibHO nsberatbe CUNLHOIO
3auensieHnsa Knaccos; C Opyron CTOPOHbI, MeXaHM3M HacregoBaHusi, TeCHO
CBA3bIBAIOLWNK NOAKMAcChbl C cynepkrnaccaMmu, NnomoraeT BbIrOAHO MCMNOMNb30BaTb
CXOACTBO abCcTpaKuum.

CBABHOCTb — 3TO CTEerneHb B3aMMOLEWUCTBUS MeXOY 3reMeHTaMu OTAENbHOro
MOAYIIA, Knacca unn obbekTa, XapakTepucTUKa ero HacblleHHOCTU. HanmeHee
XenaTtenbHou SBMSAETCA CBA3HOCTb MO ChnyyYaMHOMY MpUHUMNY, Korga B O4HOM
Knacce wunu moayrne cobupalTca COBEPLUEHHO He3aBUCUMble abcTpakuum.
Hanbonee xenatenbHon aABnsieTcs QyHKUMOHArbHasi CBA3HOCTb, NPU KOTOPOU
BCE 3rfIeMEeHTbl Knacca WM Moayna TeCHO B3auMMOLEWCTBYHOT B OOCTMKEHUU
onpenerieHHon uenu.

[Tog OOCTaTOYHOCTLI Nogpa3yMeBaeTCHA HanuyuMe B Knacce WUnu mopyne BCero
HeobxogMMoOro ons peanusaymm normyHoro n addPeKkTUBHOro noseaeHus. MHave
roBOpsi, KOMMOHEHTbI A0STKHbI ObITb MOMHOCTBLIO NPUrOAHLI K UCMONbL30oBaHUIO. [1ng
npumMepa paccmoTpum Knacc set (MHoxecTBo). Onepauua yoaneHus anemMmeHTa n3



MHOXeCTBa B 3TOM Krnacce, odeBuMaHO, Heobxoguma, HO OyaeT owwnbKou He
BKNIOYMTbL B ITOT KMacc W onepaumio gobaeneHns anemeHTa. HapyweHwue
TpeboBaHMA [OOCTAaTOMHOCTM OOHapyXmBaeTcaA O4YeHb ObICTPO, Kak TOMbKO
CO34aEeTCA KMNEHT, NCMONb3YOLWMA abCTpakuuto.

[Tog nonHoTOW nofgpasymeBaeTcs Hanuyme B MHTEPdENCHOU YacTu Knacca BCex
XapakTepucTmk abcTtpakumn. oea OocTtatodHOCTU NpenbsBnsaeT K uHTepdency
MUHUMarnbHble TpeboBaHWs, a wuaoes MnofHOTbl OXBaTblBAaeT BCE aCMeKTbl
abctpakuun. NonHOTON XapaKkTepusyeTcss TakoW Knacc Unu mMoaynb, MHTEPAENC
KOTOPOro rapaHTUpyeT Bce Afs B3aMMOOEUCTBUA C nonb3oBaTensamu. lonHoTa
SIBNSAETCA CYObeKTUBHbIM DAaKTOPOM, U pa3paboTymMKn 4acTo eto 311oynoTpebnsioT,
BbIHOCS Ha BepPX Takue ornepauumu, KOTOpble MOXHO peanusoBatb Ha 0Oornee
HMU3KOM YPOBHE.

N3 aToro BbiTEeKaeT TpeboBaHMe MPUMUTUBHOCTU. [PUMUTUBHBIMU SIBRSIKOTCS
TONLKO Takue onepauum, KotTopble TpebylT O0CTyna K BHYTPEHHEN peanu3aumn
abcTtpakuuun. Tak, B npuMepe ¢ Knaccom set onepaunst 4odaBreHnsa K MHOXECTBY
aNneMeHTa NpuUMUTUBHA, a ornepauus godaBfieHUa YETbIPEX ANEMEHTOB He Oyoer
NPUMUTUBHOW, TaK KaK BrosiHe 3ddEeKTUBHO peanusyeTcs 4epes ornepauymio
nobaBneHnss ogHoro aremMeHta. KoHe4yHO, 3MPAEKTUBHOCTb TOXE BELlb
cybbekTnBHasa. Onepauusi, Kotopas TpebyeT npsiMoro AocTyna K CTPYKType
OAHHbIX, MPUMUTMBHA MO onpegeneHmtio. Onepauusi, KoTopasi MOXeT ObITb



onucaHa B TepMMWHAX CYLLUECTBYHOLIMX MNPUMUTUBHBLIX oOMepauui, HO LEHOW
3HaAYNTENBHO BOMNbLUMX BBIYUCIIUTENBHbIX 3aTpaT, TakKe ABMSAETCHA KaHaMaaToM Ha
BKMIOYEHNE B paspsg MNPUMUTMBHBLIX (Hanpumep, onepauus [obaBneHus K
MHOXECTBY AIPYroro MHOXeCTBa).

OnucaHue nHTepdenca knacca unu moaynsi — TpyaHas pabora. ObblMHO nepBoe
NpMbnmnxeHne genaeTtcs, UCXoasa N3 CTPYKTYPHOro CcMbICia Kracca, a 3aTtem, Koraa
NOABNAKOTCA KIMEHTbl Knacca, WHTepdenc yTodHdAeTcs, mMoaudpuumnpyetca wu
aornosiHaeTca. B 4acTHOCTU MOXET BO3HUKHYTb NMOTPEOHOCTb B CO34aHUM HOBbIX
KIflaccoB U B U3BMEHEHNN B3aUMOLAENCTBUA CYLLECTBYIOLLUX.

B npegenax kaxgoro knacca NPUHATO MMETb TOSIbKO MPUMUTUBHBLIE onepaLlunu,
oTpaxatlime oTaenbHble acnekTbl noBeaeHusi. Takme MeToabl Ha3blBalTCH
TOYHbIMU. [TPUHATO TakkKe OTAENATb METOAbl, HE CBA3aHHble Mexay cobon. 3To
obneryaetr ob6pa3oBaHWe MOAKMACCOB C NepeonpeaerneHnem noBeaeHus.
PeweHne o konnyectBe METOAOB MOXET ObiTb 00YCNOBNEHO ABYMSI NPUYNHAMM:
onncaHne noBeaeHuUs B OAHOM METoAe YNpPOoLaeT MHTepdenc, HO YCIOXHAET U
yBENMUMBAET pasMepbl caMoro MeToda; pacuwensieHne MeToda YCNOXHSAET
NHTEPdENC, HO AenaeT KaXXabl N3 MeTo40B NpoLLeE.

B 00beKkTHO-OPMEHTUPOBAHHOM MPOEKTUPOBaHUN MPUHATO paccMaTpuBaThb
MeTobl Knacca Kak eanHoe Lenoe, NOCKOonbKy BCce OHW B3aUMOAEWNCTBYIOT APYr C
ApYyrom Ons peanusaumm npoTtokona abcTpakumn. Takum obpasom, onpenenvs



NOBEAEHME, HY)XHO PeLUnTb, B KAKOM M3 KNacCOB 3TO NOBeAEHME peannsyeTcs.
Kputepmnamm onsa NpuHATUS peLleHust Criy»kaTt crneayoLue BOnpochi:

[ToBTOpHAsA mMcnonb3yeMocTb: byoetr nu 3Tto noBedeHune rnonesHo boree 4em B
OOHOM KOHTEeKcTe?

CnoxHocTb: HackonbKo TpyaHO peanu3oBaTtb Takoe noBegeHmne?

anIMeHI/IMOCTbZ Hackonbko [OaHHOe noBeaeHue XapakTepHo A4 KrlacCa, B
KOTOprl7I Mbl XOTUM BKMIOYUTb noBegeHune?

3HaHWe peanusaumn: Hago nv gna peanus3auum OaHHOroO NoBedeHust 3HaTb
CEKpeThI knacca?

Ob6bIYHO onepaunn oOBLABNAKOTCA Kak MeTodbl Kracca, K obbekTaMm KOTOpOro
OTHOCATCH OaHHble OENCTBUA, HO MHOIMEe A3blKKM OOMNYyCKalT onnucaHue onepauumn
B BMAe CBODOAHBLIX Noanporpamm.
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