Jleknust 2: OCHOBBI 00 bEKTHO-OPHEHTHPOBAHHOI0 MPOrPAMMHPOBAHUS
MeT0/10J10THsI TPOLIEYPHO-OPUEHTHPOBAHHOTO NIPOrPaMMUPOBAHUS

[NosiBiIeHNE NEPBBIX AJIEKTPOHHBIX BHIYNCIUTENBHBIX MALIMH, WA KOMIBIOTEPOB, 03HAMEHOBAJIO HOBBIH 3Tall B Pa3BUTHU
TEeXHHUKH BbIuncieHuil. Kazanaocs, noctaroyHo pa3paboTaTh MOCIIEI0BATENLHOCTD AIEMEHTAPHBIX AEHCTBUH, KaXK/10€ U3 KOTOPHIX
MOXHO Npeo0pa3oBaTh B IOHATHBIE KOMIBIOTEPY MHCTPYKLIMH, W JI00as BBIYUCIMTENbHAs 3ajada OyneT peuieHa. Jrta uies
OKa3ajach HACTOJBKO >HM3HECIOCOOHOHM, YTO I0Jroe BpeMs JOMHUHHMpOBaja HaJ BCEM IPOLECCOM pa3pabOTKH MpPOTpamMM.
[MosiBMIIMCH crielMaNM3UpPOBaHHbIE SI3BIKM NPOTPAaMMHUPOBAHUS, CO3/IaHHBIE Ul pa3paboTKU Mporpamm, MpeaHa3HaYeHHBIX JUIS
pelIeHnsT BEIYUCIUTENBHBIX 3a1ad. [IpuMepamu Takux si36ikoB MoryT ciyxuth FOCAL (FOrmula CALculator) w FORTRAN
(FORmula TRANSslator).

OCHOBOH TakOH METOHOJOTHH Pa3pa0OTKU NPOTpaMM SBISUIACH NPOLENypHAs, WM AITOPUTMHYECKAs, OpraHH3aIusi
CTPYKTYpBl HPOTPaMMHOrO Kofa. OTO OBUIO HACTOJBKO €CTECTBEHHO JUIA pEHICHHs BBIYHUCIUTENBHBIX 3aJad, dTO
1e7IeCO00Pa3HOCTh TAaKOro MOJXOAA HU Yy KOO He BBI3bIBAJA COMHEHHMI. VCXOOHBIM B JaHHOW METONOJOTHH OBLIO NOHATHE
IropuT™Ma. AJNTOPUTM - 3TO CIOCO0 pENICHHS BBHIYUCIMTENBHBIX M JIPYrHX 3afad, TOYHO ONHCHIBAIOIIMHA ONpPEAeICHHYIO
MOCJIE/I0BATENILHOCTD JAEHCTBUI, KOTOPBIE HEOOXOJMMO BBIMOIHHUTH JUIS AOCTHXKEHHS 3afaHHOl nenu. [IpuMepamu aaroputMoB
SIBJISIFOTCS] XOPOILIO M3BECTHBIE MPaBHJIa HAXOXK/ICHUSI KOPHEH KBaAPaTHOTO YPaBHEHHsI WIIM CUCTEMBI JIMHEHHBIX YpaBHEHHH.

[Ipu yBenmyeHnN 00BEMOB ITPOTPaMM ISl YIPOLICHUS UX pa3pabOTKU MOSBUIIACH HEOOXOANMOCTh pa3duBaTh OOJIbLINE
3aJa4M Ha 10j3aja4yd. B s3pIkax MporpaMMHpPOBAaHUS BO3HMKIO M 3aKpENMIOCh HOBOE IMOHATHE Mpouenypbl. Mcnosibp3oBanue
IpoLeaAyp MO3BOJIMIIO Pa30MBaTh OOJBbIINE 3a/la4d Ha MOA3aJadl M TaKUM 00pa3oM YHPOCTHIIO HAlKCaHWE OOJIBIINX IPOTPAMM.
Kpome Toro, npouenypHblii HOAX0 MO3BOJIWI YMEHBIIUTE 00bEM IPOrPaMMHOTO KOJIa 32 CUET HAIMCAHUS 9aCTO MCHOJIb3YEMBIX
KyCKOB KOZia B BUJIE IPOLICAYP U MX NPUMEHEHHS B PA3IUYHBIX YaCTSAX HPOrPAMMBEL

Kak u anropuT™, mpoueaypa NpPEACTABIAET COOOH 3aKOHYCHHYIO IIOCICAOBATEIBHOCTH ACHCTBUH WM OICpPAlHii,
HalpaBJICHHBIX Ha pELICHHE OTACNbHOW 3amadn. B s3bIKkax NpoOrpaMMHUpPOBAHUWS IOSBUIIACH CIICLHANBHAS CHHTAKCHYECKas
KOHCTPYKLMS, KOTOpasi TakKe MOJydiia Ha3BaHUe mpouenypsl. Hanpumep, Ha s3bike Pascal onmcanue mpoueayps! BBITJISIIAT
CJICIYIOIIUM 00pa3oM:

procedure printGreeting (name: String)

Begin

Print ("Hello, ");
PrintLn (name) ;

End;

Hasnauenue qaHHOM mpoIeyphl - BiBecTH Ha 3kpan npuserctBue Hello, Name, rne Name mepemaercs B npouenypy B
Ka4yecTBe BXOJIHOT'O IapameTpa.

Co BpeMeHeM BBIYHCIMTEIbHBIC 3a/laud CTAHOBMWIIMCH BCE CIIOKHEE, a 3HAYUT, M pEIIAIoIIUEe WX IPOTrpPaMMbl
YBEJIMYHMBAINCH B pa3Mepax. VX pa3paboTka mpeBparuiiach B cepbe3Hyto mpobiemy. Koria nporpamma cTaHOBUTCS Bee OOIIbIIE,
ee TPHUXOAMTCS pa3feisiTh Ha Bce Oosiee menkue ¢parmMeHThl. OCHOBOM /I Takoro pa3OMEHMs Kak pa3 W CTaja MpoleaypHas
JIEKOMIIO3UIIMS, IPH KOTOPOW OTAEJIBbHBIE YAaCTH MPOTPAMMBI, WM MOIYJIH, IPEICTABIIN COOOH COBOKYIHOCTH MPOLEAYP IS
peLIeHNs] OHOW HMJIM HeCKONbKHX 3a1ad. OJJHa W3 OCHOBHBIX OCOOCHHOCTEH MPOLEIYPHOTO NPOrPaMMHUPOBAHHMS 3aKITIOYACTCS B
TOM, YTO OHO ITO3BOJIMJIO CO31aBaTh OUOIMOTEKU HOANPOrpaMM (IPOLEyp), KOTOPbIE MOKHO OBUIO OBl HCHOJIB30BaTh MHOBTOPHO
B pa3iIMYHBIX IPOSKTaX HJIM B PaMKax OJHOTO mpoekTa. [Ipu nmpoueaypHOM MOAX0e sl BU3YaJbHOTO MPEICTABICHUS allfOPHTMA
BBINIOJIHEHHSI NIPOrPaMMBbl MPUMEHSCTCSl TaK HasbiBaeMas 010K-cxema. COOTBETCTBYIOLIAs CHCTEeMa IpadHyecKux 0003HAUYCHUI
6bu1a 3adukcuposana B FOCT 19.701-90. Tpumep 610k-cxemsbr n3o0paxkeH Ha pucyHke (puc. 2.1).
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Puc. 2.1. [Ipumep GIOK-CXEMEI.

IlosiBneHMe W WMHTEHCHBHOE HCIIONB30BAaHHE YCIOBHBIX OIEPAaTOPOB M omepaTopa Oe3yCIOBHOTO Iepexojia CTajlo
MIPEIMETOM OCTPBIX TUCKYCCHH Cpeay CIEIHaINCTOB M0 MPOrpaMMHUPOBAHHUIO. JleJI0 B TOM, YTO OECKOHTPOJIBHOE IPUMEHEHHE B
mporpaMme oreparopa Oe3yCIIOBHOTO mepexona got0 MOKET 3aMETHO OCJOXKHHTh IMOHHMaHWe Kojaa. Takue 3amyTaHHbBIC
nporpammbl  cpaBHHMBanM ¢ nopuueit crnarertn (bowl of spaghetti), uMes: BBUIYy MHOTOYHCIIEHHBIE IMEPEXOIbl OT OJHOTO
(parMeHTa nporpaMmmsl K Jpyromy, Wi, 4TO €lle Xy)Ke, BO3BpAT OT KOHEUHBIX ONEepaTopoB MPOTPaMMbI K HauallbHbIM. CUTyanus
Ka3ajlach HaCTOJIBKO JAPaMaTUYHOI, YTO MHOTHE MIPeUIarajl UCKIIOYUTh onepaTop Joto U3 S3bIKOB IIpOrpaMMHUpoBaHus. VIMeHHO
C 3TOTO BPEMEHHU OTCYTCTBHE 0O€3YCIIOBHBIX IEPEXOI0B CTAIH CYATATH XOPOIINM CTHIIEM IIPOTPAMMHUPOBAHHS.

JanpHelimee yBeTUYEHHE MPOTPAMMHBIX CHCTEM CHOCOOCTBOBANIO (POPMHPOBAHHMIO HOBOH TOYKH 3pPCHHS Ha IpOIECC
pa3paboTKH TpOTpaMM W HANHMCAHUS ITPOTPaMMHBIX KOJOB, KOTOpas IIONy4YWIIa Ha3BaHHE METOIOJOTHH CTPYKTYPHOTO
mporpaMMupoBaHus. Ee 0CHOBOI SBJIsIETCS MPOLeAypHAS JEKOMIIO3HIUS MIPEIMETHOM 00JIaCTH pemaeMoil 3a1a4i ¥ OpraHu3anus
OTIENBFHBIX MOJYJICH B BHIE COBOKYIMHOCTH Iporexyp. B pamkax 3TOi METONOJIOTHH TOJIYYHIO pPa3BUTHE HHCXOMSIICE
MIPOEKTUPOBAHUE MIPOTPAMM, WM MPOeKTHpoBaHKe "cBepxy BHM3". [IMK MOMynspHOCTH UAEH CTPYKTYPHOTO MPOTPaMMUPOBAHHS
npuxoauTcs Ha koHen 70-x - Hauano 80-X rogoB.

B sTOT mepuos OCHOBHBIM IOKa3aTeleM CIOXHOCTH Pa3pabdOTKH IPOTpaMM CUHTAJNCS ee pa3Mmep. BronHe cepbe3HO
00CYXIaTiCh TaKHe OIEHKH CIOKHOCTH MPOrpaMM, KaK KOJHMYECTBO CTPOK IporpaMMHOro koxa. IlpaBma, mpu 3ToM aenamuch
HEKOTOPHIE TMPEANOJIOKESHNS OTHOCUTEIBHO CHHTAKCHCA CAMHUX CTPOK, KOTOPBIE TOJKHBI OBUIM COOTBETCTBOBATH ONPEICIICHHBIM
TpeboBaHusaM. Hampumep, kaxkaasi CTpoka Koja J0JDKHA Oblla colepikaTh He Ooyiee ogHOTO omepartopa. O0mas TpyI0eMKOCTh
pa3pabOTKU MpOrpaMM OICHUBANACH CICHUANBHOW EIWHUIICH W3MepeHHs - 'delmoBeKo-mecsl', Wik "denoBeko-ron'. A
podeCcCHOHAIN3M MTPOTPAMMHUCTA HANPSIMYIO CBSI3BIBAICS ¢ KOJIMYECTBOM CTPOK ITPOTPaMMHOTO KOJ1a, KOTOPHIA OH MOT HaIkcaTh
U OTJIAJUTh B TEUEHUE, CKAXKEM, MECSIIA.

MeTonojiorusi 00beKTHO-OPHEHTHPOBAHHOI0 IPOrPAMMHPOBAHNS

YBenuueHne pa3MepoB NporpamMM MPUBOAMIO K HE0OOX0IMMOCTH TPHUBJIEYEHNS OOJIBIIETO YHCIIAa TPOrPAaMMHUCTOB, YTO, B
CBOIO OuYepe/ib, HOTPeOOBaIO JOMOIHUTENBHBIX PECYPCOB JUIsl OPraHU3aLMK UX COTJIACOBAaHHOW padoTHl. B mponecce pazpaboTku
MPWIOKEHNH 3aKa3uuK 3a4acTyi0 M3MEHAN (yHKIHOHAJIbHBIE TPeOOBAaHHWS, YTO emle Ooyiee YCIOXKHAJIO MPOIECC CO3MaHUSL
MIPOrPaMMHOTO 00ECTIEUeHNSI.

Ho ne mMeHee BaXXHBIMHM OKa3aJICh KAaueCTBEHHBIE M3MEHEHUS, CBSI3aHHBIE CO CMEIICHHEM AaKI[eHTa HCIOIb30BaHUS
KOMIBIOTEpPOB. B 3moxy "Oonmpmux MamuH" OCHOBHBIMH IMOTPEOHTENSIMH IIPOTPAMMHOTO obOecrieueHHs ObUIM Takwe KPYITHBIE



3aKa34MKM, Kak OOJbBIINE MPOW3BOJICTBEHHBIC IPEANPHUATHSA, (HUHAHCOBBIE KOMIIAHWH, TOCYJApCTBEHHBIE YUPEKICHUS.
CTOMMOCTB TaKHUX BBIYMCIUTEIBHBIX YCTPOUCTB ISt HEOOJBIINX NPEIIPHUITHI U OpraHu3anuii ObUIa CIUIIKOM BBICOKA.

[o3ke mosBMINCH NMEPCOHANBHBIE KOMITBIOTEPHI, KOTOPBIE MMENIN rOpa3/l0 MEHBIIYI0 CTOMMOCTh M ObUIM 3HAYUTEIILHO
KOMITaKTHee. JTO MO3BOJIMIIO LIMPOKO HCIIOJIB30BAaTh X B MAJOM M cpeiHeM OusHece. OCHOBHBIMU 3a/lauaMH B 3TOH oOiacTH
SIBIISIFOTCSL 00pabOTKa JaHHBIX W MaHUITyJHMPOBAaHHE MMH, IO3TOMY BBIYHMCIMTEIBbHBIC M PAacCUETHO-AJITOPUTMHUUECKHUE 3a/au C
MOSIBJICHHEM IIE€PCOHAIBHBIX KOMIIBIOTEPOB OTOLUIM Ha BTOpoi IuaH. Kak Mokaszana mNpakTHKa, TPaJUIMOHHBIE METOZbI
MPOLIEAYPHOTO ITPOrPaMMHUPOBAHUS HE CITIOCOOHBI CIIPABUTHCS HU C HapacTaloLlel CI0KHOCTBIO IPOTpaMM U UX Pa3padOTKH, HH C
HEOOXOJMMOCTBIO TOBBIIICHUS MX HaJEeKHOCTU. Bo BTOpoil mojoBuHe 80-X TONOB BO3HHKIA HACTOSTENbHAs MOTPEOHOCTH B
HOBOWM METOJOJIOTUHM NPOTPaMMHUpPOBAHUs, KOoTopas Obuia Obl ClIOCOOHA pEIINTh BECh ITOT KOMIUIEKC mpobiem. Eio cramo
obvexmuo-opuenmupogaruoe npozpammuposarue (OOIT).

[Tocne cocraBneHHMs TEXHHYECKOTO 3aJaHWSl HAUYMHACTCS 3Tall NMPOEKTHUPOBAHMSA, WIM AW3aifHa, Oymymied CHCTEMBI
OOBEKTHO-OPUEHTUPOBAHHBIN MOAXO0] K NMPOCKTHPOBAHMIO OCHOBAH Ha IPEACTABICHUHU NPEIMETHOM 00NacTh 3ajaud B BHIC
MHOXKECTBa MOJIENIEH /I HE3aBUCHMOH OT S3bIKa pa3paOOTKH IPOrPaMMHOM CHCTEMBI HA OCHOBE €€ IIParMaTHKH.

IMocnennuit TepMUH HyXIaeTcs B MOSCHEHHWHU. [IparmMaTka ompeaessieTcsl Meibio pa3paboTKH MPOTPaMMHON CHCTEMBI,
Hampumep, oOCIy)kKHBaHNE KIMEHTOB OaHKa, yIpaBleHHE padOTON a’dpomopTa, 0OCIyKHBaHHE YEMITHOHATa MHpa 1o Qyrdoiry u
T.11. B hopMynupoBke 1ean y4acTBYIOT IpeIMETHI U MOHSITHSL PEaJbHOTO MHpPA, UMEIOLINE OTHOLIEHUE K CO3/1aBacMOM cHcTeMe
(cM. pucyHok 2.2). Ilpu 00OBEKTHO-OPHEHTHPOBAHHOM IIOAXOJAE OTH IpPEAMETHl M TOHSITHS 3aMEHSIOTCS MOJCISMH, T.C.
OTIpeIeTICHHBIMH ()OPMAJIbHBIMHU KOHCTPYKLIMSIMH.
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Puc. 2.2. CemanTtuka (CMbICT IPOrpaMMBI ¢ TOYKH 3PEHUS BBIIOIHSIONIETO €€ KOMIIBIOTEepa) U IMparMaTuka (CMbICI IPOTrPaMMBI ¢
TOYKHU 3pEHHUS ee MOoJIb30BaTenei).

Monens comep)KUT He BCe NMPHU3HAKM U CBONCTBA MPEJCTABIIEMOI0 €10 IIpeaMeTa WIN MOHATHA, a TOJIBKO T€, KOTOPHIE
CYIIIECTBEHHBI I pa3pabaThiBaéMOW MPOTpaMMHON cUCTeMbl. TakuMm o0Opa3zom, Mojaenb "OemHee", cJelIOBaTENbHO, MPOIIE
MIPE/ICTABISIEMOTO €10 TIPEIMETA HIIH TIOHSTHSL.

[IpocroTra MOzeNM MO OTHOIIEHHIO K PEalbHOMY HpEAMETY IO3BOJIAET cAeiaTh ee (GopMaibHOM. biaromaps Takomy
XapakTepy MOJeNIeil TpH pa3paboTKe MOKHO YETKO BBIICIUTH BCE 3aBUCHMOCTH M OIEpalyH HajJd HUMH B CO37aBacMOU
MIPOTrPaMMHOMN cHCTeMe. DTO YIPOIIAaeT Kak pa3paboTKy M U3ydeHue (aHaJIn3) MOJIeTIet, TaK M X peaH3alliio Ha KOMITBIOTEpe.

OOBEKTHO-OPHEHTUPOBAHHBIH MOAX0 00/1a1aeT TAKMMH NTPENMYILECTBAMH, KaK:

. YMEHBIIICHUE CI0KHOCTH MPOrPAMMHOTO 00ECIICUEHHS;

. MOBBIIICHUE HAJICKHOCTH IPOIPAMMHOTO 00eCIICUCHHS;

[ o6ecnequHe BO3MOXXHOCTHU MO)II/I(i)I/IKaHI/II/I OTACJIIBHBIX KOMIIOHCHTOB HpOFpaMMHOFO O6eCHe‘-IeHI/IH 663
N3MCHCHHS OCTAJIBHBIX €TI0 KOMIIOHCHTOB,

. oOecrieueHre BO3MOXKHOCTH  ITOBTOPHOTO  KCIOJB30BAHUS  OTACIBHBIX KOMIIOHEHTOB MPOrPAMMHOIO
oOecIeueHus.

Bosee neranbHO MpenMyInecTBa M HEAOCTATKH 00beKMHO-0PUEHIMUPOBAHHO20 NPOSPAMMUPOSAHUsSL OYILyT PaCCMOTPEHEI
B KOHIIE JIEKI[UH, TAaK KaK JUI UX IOHUMaHUsI HEOOXOAMMO 3HAaHNE OCHOBHBIX NMOHATHH 1 nostoxkennit OOI1.

CucremMaTtHueckoe TPUMEHEHHE OOBEKTHO-OPMEHTHPOBAHHOTO IOJXOJ@ TMO3BOJSIET pa3pabaThiBaTh  XOPOIIO
CTPYKTYpPUPOBaHHBIC, HaJIeKHBIE B SKCIUTyaTallMH, JIOCTaTOYHO IPOCTO MOAMGHUIMPYEMBIE MPOTPAMMHBIE CHCTEMBL. JTHM
OOBsCHSIETCSI MHTEpPEC NPOrpaMMHUCTOB K OOBEKTHO-OPUEHTUPOBAHHOMY IIOJIXONYy U OOBEKTHO-OPHEHTHPOBAHHBIM SI3BIKAM
nporpammupoBanus. OOIl sBisercss OAHUM W3 HauOojiee MHTEHCHUBHO pPa3BHBAIOIIMXCS HANpPaBICHUH TEOPETHYECKOTO M
MIPHUKIIAHOTO MIPOTPAMMHPOBAHHSL.

O0BbeKTHI

ITo ompenenenmio OyneM Ha3bIBaTH 00bEKMOM TIOHATHE, aOCTPAKIMIO WM JIFOOOH MPEeaMeT C YeTKO OYepUeHHBIMH
TpaHHUIIaMH, UMEIOIINI CMBICT B KOHTEKCTE€ pacCMaTpHBaeMOH NMPHKIAJAHOW IpoOieMbl. BBeneHne ob6wexmos mpecienyer nBe
LEIH:

. ITOHNMaHHe NPUKIaIHON 3a1a4uH (IpoOIEeMBl);

. BBEJICHUE OCHOBBI JUIS Peaan3allii Ha KOMIIBIOTEPE.

IIpumepsl 06vexmos: poprouxa, bank "Mmnepuan”, Ilerp Cunopos, nemo Ne 7461, cOepkHIKKA U T.]I.

Kaxnplit 06vexm nMeeT onpelielieHHOe BpeMs JKM3HH. B mponecce BBIOIIHEHUS TPOTPaMMBbl, WM (yHKIIMOHUPOBAHMUS
KaKoW-JIM00 peanbHON CUCTEMBI, MOTYT CO3/1aBaThCsl HOBBIE 00beKmbl 1 YHUUTOXKATHCS YK€ CYIECTBYIOIINE.

I'pamu Byu naer cnenyiomiee onpeneneHne 00bexkma:.



Obvekm - 5mo MblCIUMASL UNU PEAnbHAs CYWHOCMb, 0011A0aIOWas XapaKmepHublM NOGeOeHUeM U OMAUYUMENbHLIMU
Xapakmepucmukamu U AeiAI0Wancsa 6A*CHOU 6 NPeOMemHou 00aacmu.

Kaxnsiit 06vexm umeeT cocmosnue, 001agaeT 4eTKO ONPEAEICHHBIM nogedeHuemM U yHUKaIbHON HICHTHIHOCTBIO.

Cocrosinue

Paccmorpum npumep. JI1000it 4eqoBeK MOXXET HAXOOUTHCS B HEKOTOPOM IIOJIOKEHUM (COCMOsIHUU): CTOSITh, CHICTH,
JIe)KaTh, U - B TO XK€ BPEMsI COBEpIIATh Kakue 100 AeHCTBUS.

Hamnpumep, 4enoBeK MOKET MPhIraTh, €CJIU OH CTOUT, M HE MOJKET - €CJIM OH JIEKUT, JUIS 9TOT0 €My NMoTpedyeTcsi cCHavana
BCTaTh. TaKxke B 00bEKMHO-OPUCHMUPOBAHHOM NPOSPAMMUPOBAHUY COCMOAHUE 00BEKMA MOXKET ONPEAEIAThCS HATMYUEM WU
OTCYTCTBUEM CBsI3€il MEXIY MOJCIUPYEMBIM 00bEeKMoM U APYTUMH obbekmamu. bonee moapoOHO Bce BO3MOXKHBIE CBS3U MEKIY
obvexmamu OyIyT pacCMOTPEHEI B pa3zene "THIbl OTHOIICHUH MEXAY Kraccamu',

Hanpumep, ecin y genoBeka ecTh yIodka (y HEro ecTh CBS3b C oOvekmom "Youka'), OH MOXKET JIOBUTH PHIOY, a ecIi
YAOYKH HET, TO TaKoe ICHCTBHE HEBO3MOXKHO. V3 3THX MPHUMEPOB BHIHO, YTO HAOOp NOEHCTBHI, KOTOpBIE MOXKET COBEPIIATH
YEJIOBEK, 3aBUCUT OT APaMETPOB 00bEKMA, ET0 MOSIUPYIOIIETO.

J1 pacCMOTpPEHHBIX BBIIIE IPIMEPOB TAKIMHU XapaKTePUCTUKAMU, WIN aTpuOyTaMu, obvexkma "HemoBek" SBIAIOTCS:

° TEKyIIee IMOJI0’KEHHE YeJI0BeKa (CTOUT, CHINT, JIC)KHT),

. HaJIM4Me yJOUYKHU (€CTh UM HET).

B koHKpeTHOH 3aja4e MOTYT MOSBUTHCS U JIpyrue CBOWCTBA, Harmpumep, usnueckoe cocmosinue, 310poBbe (00IbHON
YeJIOBEK OOBIYHO HE IPBITaeT).

Cocmosnnue (State) - COBOKYIHBIN Pe3yNbTaT nosederuss 00bekma: OJHO U3 CTAOWIIBHBIX YCIOBHUIA, B KOTOPBIX 00beKn
MOXET CYIIECTBOBATh, OXapPaKTEPU30BAHHBIX KOJMYECTBEHHO; B JIIOO0H MOMEHT BPEMEHH cOCmosHue 00bekma BKII0YaeT B ce0s
nepedeHb (0OBIYHO CTATHIECKUI) CBOMCTB 00bexkma 1 TEKyIIUe 3HaYCHUS (0OBIYHO JHHAMHUYECKUE) STHX CBOMCTB.

IToBenenne

Jis KaxIoro o0wvekma CymecTBYeT OINPEAEICHHbI Ha0op AeicTBUi, KOTOpBIE C HUM MOXHO Ipou3BecTd. Hampumep,
BO3MOJKHBIE JICHCTBHS C HEKOTOPHIM (paiiioM oneparronHoit cucteMsr [1K:

. CO3/1aTh;

OTKPBITH;

yuTaTh U3 (aiina;
mUcath B (aiir;
3aKPBITh;
yIAIUTh.

Pe3ynpTar BBIMONHEHUS NCHCTBUI 3aBUCHUT OT COCMOAHUA 0Obekma Ha MOMEHT COBEpIICHMS IEeHCTBUS, T.C. HENb3d,
HampuMmep, yaanuTh (aiis, ecam OH OTKPHIT KeM-mnoo (3abnokupoBaH). B To ke BpeMs IeHCTBHA MOTYT MEHATh BHYTPEHHEE
cocmosiHue obvekma - TIPH OTKPBITHH WM 3aKPBHITHH (Qaifia CBOWCTBO "OTKPHIT' NpHHHMAaeT 3HadeHWs "ma" wimm "Her",
COOTBETCTBEHHO.

IIporpamma, HanmcanHast ¢ ucnons3oBaHueM (OOII, 0OBIYHO COCTOHUT W3 MHOXKECTBA 00bEKMO8, U BCE ITH 00BEKMbl
B3aUMOJICHCTBYIOT MEXAy co00il. OOBIYHO TOBOPAT, YTO B3aMMOAEHCTBUE MEXIy 0Obekmamu B TPOrpaMMe IPOUCXOIHT
MIOCPEACTBOM IIEpeavn COOOMEHUI MEK Y HUMH.

B TepmMuHONOTHH OOBEKTHO-OPHEHTHUPOBAHHOTO IOAX0Aa MOHATHA "nmeiicTBue", "coobmenue" u "Meron" SABIAIOTCA
cHHOHMMaMH. T.e. BBIpaXeHHUS "BBINOJIHHUTH NEHCTBHUE Haa ob6vexkmom', "BBI3BATH METOJ 06bexma" W '"MociaaTh cOOOIIeHHE
00vexmy IUIA BBIIIOJHEHHUA KaKoOTo-MHOO0 neifcTBus" SkBHBaJeHTHHI. [locrmenHsas ¢pas3a mosiBHIach M3 CIEIyIOIEH MOJAEIH.
[Iporpammy, moctpoeHHyto 1o TexHonorun OOII, MOXHO TpeACTaBUTH cebe KaK BHUPTyalbHOE IMPOCTPAHCTBO, 3alOJHECHHOE
obvexmamu, KOTOpble YCJIOBHO ">KUBYT' HEKOTOPOH >KM3HBIO. X aKTHBHOCTH HPOSIBIIIETCS B TOM, YTO OHM BBI3BIBAIOT APYT y
JIpyra METO/Ibl, UM TOChUIAIOT APYT APYry cooOieHus. BHemnuii unrepdeiic o6vexma, ui HaOOp €ero METOJIOB,- 3TO OIUCAHHE
TOTO, KAKHE COOOIIEHNS OH MOXKET IPUHUMATb.

Ilosedenue (behavior) - nelcTBUS U peakUu 06beKkma, BEIPAKESHHBIE B TEPMUHAX Iepeadll COOOIICHUI 1 M3MEHEHHUS
cocmosiHusL; BUANMAs U3BHE M BOCIIPOM3BOINMAs aKTHUBHOCTD 00bEKMma.

YHukanbHOCTD

Ynukanvnocms - 310 TO, 4TO OTIMYACT 0OBEKM OT IPYrUX 0b6vexmog. Hampumep, y Bac MOXeT OBITh HECKOJIBKO
OJIMHAKOBBIX MOHET. Jlake eciu abCOIOTHO BCE MX CBOWCTBA (aTpUOYTHI) OJUHAKOBHI (O] BHITYCKA, HOMHHAI U T.1.) ¥ IPH 3TOM
BbI MOYKETE UCIIOJIb30BaTh X HE3aBUCHMO JAPYT OT JIpyra, OHHU MO-TIPEKHEMY OCTAIOTCSl pa3HBIMU MOHETaMHU.

B MammHHOM NpeacTaBiIeHHH NOJA MapaMeTpoOM YHUKAIbHOCMU 00bekma 4Yallle BCero MOHMMAaeTcs ajpec pa3sMelleHHs
00vexma B TIaMATH.

Identity (ynuxanrvnocmov) 06vexma COCTOUT B TOM, YTO BCET/IA MOXKHO ONpPENEINTh, YKAa3bIBAIOT JBE CCHUIKA HA OJUH U
TOT K€ 0Obekm WM Ha pa3Hble oOvexmul. [Ipu 3TOM 1Ba 06bexkma MOTYT BO BCEM OBITh IOX0XKHMH, UX 00pa3 B MaMSATH MOXET
NPENCTaBISITBCS OANHAKOBBIME TI0CIIEI0BATEIBHOCTAME 0aiTOB, HO, TeM He MeHee, ux ldentity MoxeT ObITh pa3nnyHa.

Haubonee pacnpocTpaHeHHO# OMIMOKOM SABIISETCS NMOHUMAHUE YVHUKAIbHOCMU KaK UMEHHU CCBUIKHM Ha 00vbexm. JTO
HEBEPHO, T.K. HA OJIUH 00bEKM MOXET yKa3blBaTh HECKOJBKO CCHUIOK, M CCBUIKM MOTYT MEHATh CBOM 3HaueHHs (CChLIAaThCS Ha
OpYyTUe 06beKmol).

Utaxk, ynukansrnocms (identity) - cBOWCTBO 06bexkma; TO, YTO OTIUYAET €0 OT APYTUX 00BEKMO8.

Kaaccnl

Bce MoHeTHI U3 penpIIyIero npuMepa MprHaAIekaT OHOMY M TOMY JKe Kadccy 06vekmos (MIMEHHO C 3TUM CBSI3aHA X
OIMHAKOBOCTH). HoMHMHAIBHAS CTOMMOCTH MOHETHI, METaJIl, U3 KOTOPOTO OHA W3TOTOBIEHA, (hopMa - 3TO aTpHUOYTH Kiaccd.
COBOKYITHOCTh aTpHOYTOB U UX 3HAUEHHUH XapaKTepu3yeT obvexm. Hapsmy ¢ TepMuHOM "aTprOyT" 4acTo MCIONB3YIOT TEPMHUHEI
"cBOHCTBO" U "MOJIE", KOTOPBIE B 00BEKMHO-OPUECHINUPOBAHHOM NPOSPAMMUPOBAHUU SBISIFOTCSI CHHOHUMAMH.

Bce oOwexmbr 0OJHOTO M TOTO XK€ Kidcca ONHMCHIBAIOTCS OJMHAKOBBIMU Habopamu atpuOyToB. OnHako oObeIMHEHHE
06beKmos B K1accyl ONpeelsieTcsl He Habopamu aTpuOyToB, a ceMaHTuKol. Tak, HanpuMep, oOvexmer "KOHIOMHA" 1 "omans"



MOTYT HMETh OJMHAKOBBIC aTpUOyTHL: IIeHa M Bo3pacT. [Ipn 3TOM OHHM MOTYT OTHOCHTBCSI K OJHOMY KiIdccy, €CIn
paccMaTpUBAIOTCS B 33Jade MPOCTO Kak TOBap, JMOO K PasHBIM KIAcCAM, €CIU B PaMKaxX IIOCTABICHHOW 3amadd OymyT
HCTIONB30BATHCS TI0-PA3HOMY, T.€. HAJl HUMH OyAyT COBEpIIATHCS Pa3INdHbIC ICHCTBHA.

OObenuHEHUE 00beKkmMO8 B Kaaccyl MO3BOJAET PACCMOTPETh 3ajady B Oonee obuiell moctaHoBke. Kiacc UMeeT UM
(manpumep, "nomans'"), KOTOPOE OTHOCUTCS KO BCEM 0Obexmam 3Toro kiacca. Kpome tToro, B kiacce BBOIATCS MIMEHA aTPpHOYTOB,
KOTOpBIE OIpeJeNeHb! I 06bekmog. B 3TOM cMBICIIE ONHCAHUE KIACCA aHATOTUYHO OMUCAHMIO TUIA CTPYKTYPBl WM 3allUCH
(record), IIMPOKO MPUMEHSIOIIUXCS B POLIEAYPHOM ITPOrPaMMHUPOBAHUH; IIPU STOM KaXKABIH 00beKm UMEET TOT e CMBICI, UTO U
9K3EMIUIAP CTPYKTYPHI (epeMEHHast MM KOHCTaHTa COOTBETCTBYIOIIETO TUIIA).

@®opmanbHO Kracc - 3TO MAOIOH nosedeHus 00beKmog OIPENeNeHHOr0 TUMA ¢ 3aJaHHBIMH IIapaMeTpaMy,
OIIPEICIIIOMINMH cocniosHie. Bee 3K3eMIUBIpsl 0MHOTO Kiacca (06bexkmbl, TOPOKACSHHBIE OT OJHOTO KAACCA) UMEIOT OfUH H TOT
e Habop CBOWCTB u o01Iee nogederue, TO €CTh OMUHAKOBO PEarHpyrOT Ha OJMHAKOBEIC COOOIICHHS.

Apple
String sort
float weight
setSort()
String getSort()
setWeight()
float getWeight()

B coorsercteun ¢ UML (Unified Modelling Language - yHubuIMpOBaHHBIA S3bIK MOJCIUPOBAHHUS), KIACC UMEET
crenymoiee rpaguuecKoe IpeACTaBICHHE.

Knacce w3obpaxaercs B BUE MPSAMOYTOIbHUKA, COCTOSIIIETO M3 TPEX 4acTeil. B BepxHell 4acTH MOMEIIAeTCsl Ha3BaHHE
Klacca, B CPEIHEH - CBOMCTBA 00bekmos Kidccd, B HIKHEW - NEHCTBHS, KOTOPBIC MOYKHO BBIIIONIHATD C 00beKmaMU TaHHOTO
xnacca (METOJIBI).

Kaxmplif k1acc Takke MOXKET UMETh CIICHUAIbHBIE METOMBI, KOTOPbIE aBTOMATHYCCKH BBI3BIBAIOTCS IIPH CO3MAHHU U
YHHUYTOXKSHUH 00bEKMO8 ITOTO KIACCA:

o Koncmpykmop (CONStructor) - BRITIOTHSACTCS P CO3JaHIN 00bEKMO8,

. decmpyxmop (destructor) - BEIIONHAETCS IPU YHHUTOKEHHU 00BEKMO8.

OOGBIYHO KOHCMPYKMOP U 0ecmpyKmop UMEIOT CHeHaNbHbIi CHHTAKCUC, KOTOPBIH MOKET OTIHYATHCSA OT CHHTAKCHCA,
HCTIONB3YEMOTO /ISl HATTMCAHUsI OOBIYHBIX METOJIOB KIACCA.

HNukancyasuus

Hukancynsyus (encapsulation) - 5To cokpsITHe peanu3aluy K1acca U OTASICHHE er0 BHYTPEHHETO MPEICTaBICHHS OT
BHemrHero (uHTepdeiica). [Ipu ucmomp30BaHUN 00BEKTHO-OPUEHTHPOBAHHOTO OAX0/1a HE MPUHATO MIPUMEHSATH MPSAMOH TOCTYI K
CBOMCTBAM KaKOTO-MHOO Kildcca W3 METOJOB APYIHX Kidaccos. Jms mocTyma K CBOMCTBaM Kidcca TIPUHATO 3aJefCTBOBATH
CIIeUAJIbHBIE METOBI 3TOTO KAdcca AJisl HOMYyYEHUs] U U3MEHEHMSI €r0 CBOMCTB.

BryTpHu 00vexma naHHBIE U METOIBI MOTYT 00JaaTh PA3JIMYHON CTETIEHBIO OTKPHITOCTH (WM AOCTYHMHOCTH). CTeneHH
JIOCTYMHOCTH, IPUHSTHIC B s3bIKe Java, moapoOHel OyayT pacCMOTPEHBI B JabHEHITUX JIeKIUsaX. OHU MO3BOJISAIOT 00JI€e TOHKO
YIPaBISATh CBOUCTBOM UHKANCYIAYUU.

OTKpBITBIE YJIEHBI KAdcca COCTABISIOT BHENIHUNA HHTEpdeiic obvexma. ITo Ta HYHKIIMOHATHLHOCTh, KOTOpas TOCTYITHA
JIPYTUM Kaaccam. 3aKphITBIMU OOBIYHO OOBSIBISIOTCS BCE CBOWMCTBA KIdccd, a TakKe BCIIOMOTaTeNbHBIE METOMIBI, KOTOPBIE
SIBJISTFOTCSI IETAISIME PEATM3AIMU U OT KOTOPBIX HE OJKHBI 3aBHCETh APYTHUe YacTH CUCTEMBI.

brnarogaps COKpBITHIO peaiu3alvu 3a BHEITHUM HHTEPGENRCOM Kiacca MOKHO MEHSITh BHYTPEHHIOIO JIOTUKY OTIEIHHOTO
Kaacca, He MEHsISI KOJI OCTaIbHbIX KOMIIOHEHTOB CUCTEMBI. DTO CBOMCTBO HA3bIBAETCS MOOYIbHOCHLb.

ObecnieueHne AoCTyna K CBOUCTBAM KJIaccd TONBKO Yepe3 ero METOIBI TAaKXKe JaeT P MperuMyIIecTB. Bo-miepBrIX, Tak
ropa3io Tpomie KOHTPOJIHPOBATH KOPPEKTHBIC 3HAYCHHS IMOJCH, BeAb MpsAMOe OOpalieHHe K CBOHCTBAM OTCIICKUBAThH
HEBO3MOXXHO, a 3HAYUT, UM MOT'YT IPUCBOUTH HEKOPPEKTHBIE 3HAUCHHUS.

Bo-BTOpBIX, HE COCTaBHT Tpyda HU3MEHHTH CIIOCO0 XpaHCHWs NaHHBIX. Ecnm mHpOpMAIus cTaHeT XpaHUThCS HE B
NaMsTH, a B JOJITOBPEMEHHOM XpaHMIIUIIE, TAKOM Kak (aiioBas cucTema win 0a3a JaHHBIX, TOTPeOyeTCsl U3MEHHUTD JIMIIb PST
METOJIOB OJTHOTO K1Iaccd, & He BBOJUTH 3TY (PYHKIIMOHATHHOCTH BO BCE YACTH CUCTEMBI.

Hakonen, nporpaMMHbIA KOJI, HAIUCAHHBII C KMCHOJIb30BAaHUEM JaHHOTO NPHHIIMIA, Jierde OTiaxkuBaTh. s Toro,
9TOOBI y3HATh, KTO M KOTJa M3MEHHJ CBOWMCTBO HMHTEPECYIONIETO HAC 0Obexma, AOCTATOYHO NOOABUTH BBIBOJ OTJIAJIOYHOMN
nH(pOpPMAIIUA B TOT METOJ 00bexmd, TOCPEICTBOM KOTOPOTO OCYIIECTBISIETCS JOCTYN K CBOMCTBY 3TOrO obOwvexma. llpum
HCTIONIb30BAaHUN TIPSMOTO JOCTylMa K CBOHCTBAM 00bekmog TPOTPAMMHUCTY MPHUILIOCH ObI JOOABISATH BBIBOJ OTJIAJOYHOM
HH(POPMAILIUU BO BCE YIACTKHU KOJIa, TJIC HCIIOIb3yETCsl HHTEPECYIOLIHA HAC 00beKnmI.

Hacuenopanue

Hacneoosanue (inheritance) - 3To OTHOIICHUE MEXAY KIAccamu, TP KOTOPOM KIACC WCTONB3YeT CTPYKTYPY HIIH
nogedeHue Npyroro kiacca (OAMHOYHOE HacedosaHue), WA IPYrux (MHOKECTBEHHOE HacledosaHue) kiaccos. Hacnedosanue
BBOJIUT HepapxHio "oOmiee/gyacTHOE", B KOTOPOH nOOKAacc HACIELYeT OT OJHOTO WIIM HECKOJBKHX OoJiee OOLINX CynepKIaccos.
Ilooxaaccel OOBIYHO DOTOTHAIOT WM IIEPEONPEEIIAIOT YHACIEAOBAHHYIO CTPYKTYPY U nogedeHue.

B xauectBe mpHMepa MOXKHO pPacCMOTpPETh 3aJady, B KOTOPOHl HEOOXOAMMO peanu3oBaTh xiaccul "JlerkoBoii
aBroMoOune" u "I'py3oBoit aBTOMOOMIE". OYEeBHIHO, 3TH ABA KIdcca UMEIOT 00IIyIo (yHKIMOHAIBHOCTE. Tak, 00a oHM UMEroT 4
KoJleca, JBUraTellb, MOTYT MepeMeniathcs U T.4. BeceMu 3THMHU CBOMCTBaMH 00iagaet Jito0oi aBTOMOOHIIb, HE3aBUCUMO OT TOTO,



TPY30BO¥ OH WIJIM JIETKOBOM, 5- Wik 12-MecTHBIA. Pa3yMHO BBIHECTH 3TH OOIIHE CBOMCTBA M (YHKIIMOHAIHHOCTh B OTAEILHBIN
K1acc, Hanpumep, "ABTOMOOWIL" W HaCJIeOBaTh OT Hero xiraccet "JlerkoBoi aBToMoOWIL" W "I'py30BOii aBTOMOOWIIBE", YTOOBI
n30exaTh MOBTOPHOTO HAIIMCAHUS OAHOTO U TOTO K€ KOJIa B Pa3HBIX KAACCAX.

AsToMOOUNL |

NerkoeoABTOMOGUNE py30BOMAEBTOMODUNL

OtHoulenue 0000IIeHUsI 0003HaYaeTCs CIUIOUIHOW JIMHKEH ¢ TPEeyroNbHOM CTpenkol Ha koHIe. CTpenka yKa3blBaeT Ha
6onee obmuil xrace (Kaacc-npedok Wi cynepkiacc), a €e OTCYTCTBHE - Ha 0oJiee CIelHaIbHBIN Kiace (Kaacc-nomomoK i
nooxuacc).

Hcnons3oBanue Hacreoosanus CHOCOOCTBYET yMEHBUICHHIO KOJMYECTBAa KOJA, CO3JaHHOTO JUIS ONHCAHUS CXOXKHX
CYITHOCTEH, a TaKXKe COCOOCTBYET HamMcaHuo Ooiee 3¢ (heKTHBHOTO M THOKOTO KOJa.

B paccMoTpeHHOM IpuMepe NMPUMEHEHO OIMHOYHOE Hacaedosanue. HEKOTOPBIN Kiacc TakKe MOXKET HacIeJ0BaTh
CBOHCTBA W noGedeHue Cpazy HECKOIbKUX Kiaccos. Hambosee MOMyISpHBIM HPUMEPOM MPUMEHEHHS MHOXECTBEHHOTO
Hacneo006anus SIBISAETCS IPOCKTHPOBAHUE CHCTEMBI y4eTa TOBAPOB B 300MarasuHe.

Bce x1BOTHBIE B 300MarazuHe sIBJISIIOTCS HAacleAHUKaMU kiacca "JKUBOTHOE", a Takke HacleAHUKaMu Kiacca "ToBap".
T.e. Bce OHM NMEIOT BO3PAcT, HY>KAAIOTCS B MUINE U BOZAE U B TO K€ BPEMS IMEIOT IIEHy U MOTYT OBITh IPOJIaHBI.

MHOXeCTBEHHOE Hacledosanue HA TUarpaMMme H300pa)kaeTcsi TOYHO Tak ke, KaK OJUHOYHOE, 3a HCKJIIOYEHHEM TOro,
YTO JIMHUH HACAEO08aHUsI COSTUHSIOT KIACC-NOMOMOK CPpa3y ¢ HECKOIBKUMU CYREPKAACCAMU.

He Bce 00BEKTHO-OPHMEHTHPOBAHHBIE SA3BIKM NPOIPAMMHPOBAHUS COAEP)KAT SI3BIKOBBIE KOHCTPYKIMM IJISI ONMHCAHUS
MHOXKECTBEHHOT'O HACeO008ANUSI.

B sa3bike Java MHOMKECTBEHHOE HACIedO8aHue WMEET OTPAaHMYCHHYIO IOJJIepXKKYy uepe3 wuHTepdeiickl u Oyzaer
PaccMOTPEHO B JIEKINH 8.

Hoaumopduszm

Ilonumopgusm sBnsiercss OTHUM W3 (PYHIAMEHTANBHBIX MOHATHH B 00beKMHO-0PUEHMUPOBAHHOM NPOZPAMMUPOSAHUU
HapANY ¢ Hacaedoganuem W unkancyaayueu. CioBo "nonumopgusm" TpedecKoro MPOUCXOKACHUS U 03HAYaeT "UMCIOIINI MHOTO
¢dopm". UTOOBI OHATH, YTO OHO O3HAYAET MPUMEHUTEIBHO K 00bEKMHO-0PUCHMUPOBAHHOMY NPOSPAMMUPOBANUIO, PACCMOTPHM
puMep.

[Tpearnonaoxum, Mbl XOTUM CO3/1aTh BEKTOPHBIN TpaduuecKil peaakTop, B KOTOPOM HaM HY)KHO OIUCATh B BHIE KIACCO8
Habop rpaduuecknx mpumutuBoB - Point, Line, Circle, Box u T.1. ¥V kaxmoro u3 3THx kiaccog ompenenum meron draw st
0TOOpakeHHsI COOTBETCTBYIOIIETO MPUMHUTHBA HA 3KpaHe.

OueBHHO, NMPUAETCS HAIUCaTh KOJl, KOTOPBIA NMpH HEOOXOJUMOCTH OTOOPa3UTh PUCYHOK OyIeT MOocieqoBaTeIbHO
nepebupaTh Bce MPUMUTHBBI, HA MOMEHT OTPHUCOBKH HaXOJSIIHECs Ha KpaHe, W BhI3BIBaTh METOM Oraw y KaIoro W3 HEX.
YenoBek, HE3HAKOMBIA C noaumMop@usmom, BEpOsITHEE BCETrO, CO3/IACT HECKOJIKO MAacCHBOB (OTAEIBHBIA MAaCCHB JUIS Ka)JIOrO
THUIIa IPUMUATHBOB) M HAIHIIET KO/, KOTOPBIH MOCIIE0BATENBHO NEepedepeT IMEMEHTHI U3 KaXK[0T0 MAaCCHBa M BBHI30BET Y KaXK/10TO
aneMenTa Metos draw. B pesynbrare moixyquTcs IPUMEPHO CIISTYIOIMN KO/

//co3maHue MyCcTOr0 MacCHBa, KOTOPHIA MOXKET coJiepkaTh 00beKTH Point ¢ MakcuMabHBIM 00BeMoM 1000
Point[] p = new Point[1000];

Line[] 1 = new Line[1000];
Circle[] ¢ = new Circle[1000];
Box[] b = new Box[10007];

// MPEANOJJI0KUM, B 3TOM MECTC IPOUCXOAUT 3aIIOJIHECHUEC BCEX MACCHBOB COOTBETCTBYOLIMMU 00BEKTaMHU

for(int 1 = 0; 1 < p.length; i++) {
//muKI ¢ iepebopoM BeeX SUeeK MaccuBa.
//BB130B MeTo1a draw() B cirydae, ecim sueiika He ImycTasi.
if(p[i]!=null) pl[i].draw();

for(int 1 = 0; 1 < l.length;i++) {
if(1[i]!'=null) 1l.draw();

for(int 1 = 0; 1 < c.length;i++) {
if(c[i]'!'=null) c.draw():;



for(int i = 0; i < b.length;i++) {
if(b[i]!=null) b.draw();
}

HenocratkoM HamMcaHHOTO BBINIE KOJA SIBISIETCS AyOJMPOBAaHME MPAKTHYECKU HWASHTHYHOTO KOAA JUI OTOOpa)KEHUs
Ka)X[JOr0 THUIIa MPUMUTHUBOB. Takke HEYJOOHO TO, YTO TPH AalbHEHIIeld MOJEpHH3AaLUKN HAIIEero rpauyeckoro peiakTopa u
J100aBIEHUH BO3MOXKHOCTH PHCOBATh HOBBIC THIIBI I'paMuecKUX NPUMHUTHBOB, Harpumep Text, Star u T.1., Ipu TakoM MOAXOze
NPUIETCS MEHATH CYLIECTBYIOIINI KO/ ¥ JOOABJIATH B HETO ONpPE/IeNICHNs] HOBBIX MaCCHBOB, a TaKXKe 00paboTKy COJepIKaIIUXCs B
HUX 2JIEMEHTOB.

Ucnone3ys noaumopghusm, Mbl MOXKEM 3HAUUTENBHO YIPOCTHUTHh peayii3aluio 1ogo0HoH ¢yHKIHoHaIpHOCTH. [Ipexne
BCEro, CO3MaaNM OOLIMI POAMTENBCKUN Kiacc Ul BCEX HAWMX Kiaccos. IlycTe Takum kiaccom Gymer Point. B pesyibrare
TIOJTYYIHM HEePapXHIO K1accos, KOTopas n300paxxeHa Ha pucyHKe 2.3.

VYV KaKmoro u3 AOYEPHHX K1IAccoé MeTox (raw mepeompenmeicH TakuM o0Opa3oM, 94TOOBI OTOOPaXKATh IK3EMIUIIPHI
K)XIOT0 KIACca COOTBETCTBYIOIIUM 00pa3oM.

Jnst onrcaHHOM BBIIIE HEPAPXHUU KIIACCOB, HCHOJIB3YS NOAUMOPPU3M, MOYKHO HAIIMCATH CIICTYIOIIUH KO

Point p[] = new Point[1000];
pl0] = new Circle();

pll] = new Point();

pl2] = new Box();

pl3] = new Line();

for(int 1 = 0; 1 < p.length;i++) {
if(pli]!'=null) pl[i].draw();
}

B omucaHHOM BbIllie puMepe MaccuB P[] MOXKET copepKarh TH0bIE 00beKmbl, MOPOKICHHBIE OT HACIEAHUKOB KIACCA
Point. Tlpu BbI30Be Kakoro-mubo MeToAa y Jr000ro M3 3JIEMEHTOB STOr0 MacCHBa OyJeT BBIMOIHEH METOM TOr0 06bexmd,
KOTOPBIN COIEPXKUTCS B siueiike MaccuBa. Hampumep, eciu B siueiike p[0] naxogurcst o6wexm Circle, To npu Bei3oBe merona draw
cienyrouM o0pa3om:

pl0] .draw()

HapuCyeTcs KpyT, a HE TOYKa.

B 3akmroueHne npuBeneM (GopMaIbHOE ONPEENICHUE HOAUMOPPUIMA.

Honumopgpuszm (polymorphism) - mosoxkeHHe TEOPUH THUIIOB, COIMIACHO KOTOPOMY HMeHa (HampuMmep, MepeMEHHBIX )
MOTYyT 0003Ha4YaTh 0Obekmbl Pa3HbIX (HO WMEIOMMX O00IIero poautens) xiaccos. ClefoBaTeNbHO, JIIOO0H 00Bexkm,
0603HaYaeMbIil MOTUMOPGHHBIM HMEHEM, MOKET TI0-CBOEMY pPearupoBaTh Ha HEKUi oOmmit Habop oneparwmii [2].

B npoueaypHOM IPOrpaMMHPOBAaHHMU TOXE CYIIECTBYET HOHITHE HOAUMOpPPuU3MA, KOTOPOE OTIMYACTCS OT
paccmotpenHoro Mexanumsma B OOII. TlpouenypHslit noaumopgusm TpeanonaraeT BO3MOXHOCTb CO3JaHUsI HECKOJIBKUX
npoueayp win (QYyHKIUA C OZHUM M TE€M XX€ MMEHEM, HO Pa3HbIM KOJMYECTBOM WM Pa3JIMUHBIMH THIIAMH TEepelaBaeMBbIX
napamerpoB. Takue OIHOMMEHHblC (DYHKLUHH HA3bIBAIOTCS HepezpyyceHHblmu, a caMo siBlicHUE - nepezpyskoii (overloading).
IHepeepyska pynxuuii cymectyet u B OOI1 1 Ha3BIBACTCS nepecpy3Kol METOHOB.

Foint

craw()
A

Circle Line Box

Puc. 2.3. IIpumep nepapxuu KiIaccos.

[puMepoM WCTIONB30BAHUS nepespy3ku METOMOB B sI3bIKe Java MOxeT ciyxuTb kiaacc PrintWriter, xotopsrit
MPUMEHSIETCS, B YaCTHOCTH, JUISI BBIBOJA COOOIIEHHI HA KOHCONIb. DTOT KIACC MMEET MHOXKECTBO MeTomoB Println, xoropsie
pas3JIMyaroTCsl TUIIAMHU /WM KOJIMYECTBOM BXOJIHBIX IIAPaMETPOB. BOT HIIb HECKOIBKO U3 HUX:

void println()

// Iepexo Ha HOBYIO CTPOKY

void println(boolean x)

// BBIBOIUT 3HaYeHUe OyieBCKo nepemennoi (true mwin false)

void println(String x)

// BBIBOJHT CTPOKY — 3HAaYEHHE TEKCTOBOTO IapaMeTpa.

OmnpeneneHHbIE CI0XHOCTH BO3ZHHUKAIOT IIPH BBI3OBE HeEPEZPYHCeHHBIX Memooog. B Java CymiecTBYIOT cHenuaibHBIC

MIpaBUiIa, KOTOPBIE MO3BOJIAIOT PemaTh ATy npodsiemy. OHU OyAyT pacCMOTPEHBI B COOTBETCTBYIOLICH JIEKIIHH.
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Tunbl OTHOLIEHUH MeXKAY KaaccaMu

Kaxk mpaswiio, mo0ast mporpaMma, HarmucaHHasi Ha 00bEKTHO-OPHEHTUPOBAHHOM SI3bIKE, TIPEICTABISIET COO0H HEKOTOPHIH
Ha0Op CBA3aHHBIX MEXIY COO0U Kiaccos. MOXKHO TIPOBECTH aHAJIOTHIO MEX]Ty HAIMMCAHUEM TPOTPAMMBbI U CTPOUTEIHLCTBOM JIOMa.
[MomoOHO TOMY, KaK CTCHa CKJIAABIBACTCS M3 KHPIHMYCH, KOMIIBIOTEpHAs MporpamMma ¢ ucroib3oBanueM (OOIl ctpoutcs u3
kaaccog. [IpudeM 3T Kraccol JOKHBI UMETh MPEJCTABICHUE APYT O IPYTe, A TOTO YTOOBI COOOIA BBITOIHSITE MOCTABICHHYIO
3a1avy.

Bo03MOKHBI CIEIYIONIUE CBSI3U MEKIY KIACCamMu B paMKaX 00ObEKTHON MoJieNu (IPUBOIATCS JIUIIb HAUOO0JIee MPOCTHIC U
4acTO MCIOJBb3YEMbIC BUJIBI CBS3CH, MOJAPOOHOE HX PACCMOTPEHHE BBIXOJIHT 33 PAMKH 3TOW 03HAKOMUTEIHHOM JICKIUH):

. azpezayus (Aggregation);

. accoyuayus (Association);
. nacneoosanue (Inheritance);
. memaxnaccol (Metaclass).
Arperanust

OTHOIIeHNE MeXY Kraccamu Tana "comepxut” (contain) wid "cocTOUT U3" HA3BIBACTCS arperalueil, I BKIIOUYCHIEM.
Hanpumep, eciu akBapryM HAIIOJHEH BOJIOW U B HEM IUIABAIOT PHIOKH, TO MOXKHO CKa3aTh, YTO aKBAPUYM arperupyer B cede BOIY
U PBIOOK.

- contain . '
Aquarium -home  -inhabitants Fish

<>

Aquariumf() 1 o.n Fishi}

Takoe oTHOLIEHHE BKJIIOYCHUS, WIIM arperanuu (aggregation), nzo0Opaxaercsi JMHUEH ¢ POMOMKOM Ha CTOPOHE TOTO
Kaacca, KOTOPBIA BBICTYNAeT B KayecTBE BiaJeiiblia, Wi KOHTelHepa. HeoOs3aTenpHOEe Ha3BaHUE OTHOIICHMS 3aIMCBIBACTCS
rocepeuHe JTUHUH.

B Hamem mpumepe oTHOIIEHHE CONtAIN sBiseTcsl ABYHANPaBIeHHBIM. O0bexm Kkiacca AQUarium coaep uT HECKOIbKO
o6vexkmos Fish. B 1o e BpeMs: kaxaas pbiOka "3Haer", B KAKOM MMEHHO akBapHyMe OHa xuBeT. Kaxaplil kiacc UMeeT CBOIO
pOJNb B arperamuy, KOTOpas yKas3blBaeT, KaKo€ MECTO 3aHHUMaeT KIdcC B JAHHOM OTHOUICHMH. MMsi ponm He sBisercs
00513aTeIbHBIM JIEMEHTOM 00O03HAYCHHH U MOXKET OTCYTCTBOBAaTh Ha JHarpamme. B mprMepe MOKHO BHIETH poib home kiacca
Agquarium (akBapuyM SIBISICTCS JIOMOM JUisi PhIOOK), a Takxke pounb inhabitants xzacca Fish (ppiOku siBisitOTCS 0OMTATENSIME
akBapuyma). HazBaHue ponn 0OBIYHO COBMAAET C HAa3BAaHMEM COOTBETCTBYIOLIETO MOJMA B Kiacce. VI300paxkeHue Takoro mojis Ha
JuarpaMMe H3JIMINHE, eCIIM y)Ke yKa3aHo uMs poid. T.e. B JaHHOM ciiydae kzacc Aguarium OyneT MMeTb CBOWCTBO (T1oje)
inhabitants, a xracc Fish - ceolicto home.

Yucno 06vexkmos, yuaCTBYIOLIMX B OTHOLICHUH, 3aIIMCBIBACTCS PSAAOM ¢ MMeHeM pounu. 3amuchk "0..n" o3Hayaer "oT HyIIs
1o 6eckoHeuHocTH". IIpUHATH Takke 0003HAUCHUS:

° "1..n" - OT eqUHHULEI 10 OECKOHEYHOCTH;
. "0" - HOJIB;

° "1" - oquH;

. "n" - puKkcHpOBaHHOE KOJIMYECTBO;

° "0..1" - HOIp WJIM OVH.

Kon, omuchiBaromuii pacCMOTPEHHYIO MOJENb M SBJICHHE arperaly, MOXET BBINNIAACTb, HAIPHMEpP, CISIYIOLIUM
oOpazom:

// onpenenenue kinacca Fish
public class Fish {
// onpenenenus nons home (cebiika Ha 06bekT Aquarium)
private Agquarium home;

public Fish() {
}

}

Il onpenenenne kmacca Aguarium

public class Agquarium {

/I onpenenenns mosis inhabitants (MaccuB cchlToK Ha 00BEKTHI Fish)

private Fish inhabitants[];
public Aquarium() {
}

Acconmanus

Ecim 06vexmobl 0OgHOTO Kiacca CCHIIAIOTCS HA OAWMH WM Oosiee 00beKkmog APYroro xkiaccd, HO HU B Ty, HU B JPYTYIO
CTOPOHY OTHOLICHUE MCKIY 06‘beKm(lMu HE HOCHUT XapaKTepa "BJ'IaI[CHI/ISI", NIn KOHTGﬁHepPBaIIPIPI, TAaKO€ OTHOILIICHUEC HA3bIBAKOT
accoyuayuen (association). OTHOIIEHWE accoyuayuu W300paXKaeTcs TaK JKe, KaK W OTHOIICHWE arperanud, HO JIHHUA,
CBA3bIBAIOLIAA KadccCyl,- IPOCTad, 663 pOM6I/IKa.

B kadectBe mpuMepa MOXHO PAacCMOTPETh MPOTPaMMHUCTA U €r0 KOMIBIOTEp. MeXIy STUMH IBYMS 00beKmamu HET
aneFaHI/II/I, HO CyH_IeCTByeT YeTKaA B3aMMOCBIA3b. TaK, BCerga MO>XXHO yCTaHOBI/ITB, 34 KaKUMH KOMHBIOTepaMI/I pa60TaeT KaKOﬁ-



00 MPOrpaMMHUCT, a TAKKE KaKue JFOIU MOJb3YIOTCS OTHAEIbHO B3STHIM KOMIIBIOTEPOM. B paccMOTpEeHHOM mpuMepe nMmeeT
MECTO accoyuayus "MHOTHE-KO-MHOTUM".

Programmer -programmers  -computers Computer

Frogrammer(} 0.n 0.n Computer()

B naHHOM ciydae MexIy dK3eMIUIIpaMu kiraccog Programmer u Computer B 06e CTOPOHBI HCIIOJIB3YETCsI OTHOLIEHHUE
"0..n", T.K. IPOrPaMMHCT, B IPHUHIUIIE, MOXKET HE paboTaTh C KOMITBIOTEPOM (€CIIM OH TEOPETHK WJIM Ha NeHCUH). B cBoro
ouepe/ib, KOMIIBIOTEP MOXET HUKEM HE UCII0JIb30BaThCsI (€CJIM OH HOBBIN H €Ile HE YCTAaHOBJICH).

Kop, cooTBeTcTBYONMI pACCMOTPEHHOMY IIPUMEPY, OYAET, HAPpUMEp, CICAYIOIIUM:

public class Programmer {
private Computer computers|];
public Programmer () {
}

}

public class Computer {
private Programmer programmers([];
public Computer () {
}



HacaenoBanue
Hacnedosanue sBISETCS BaXHBIM CIydaeM OTHOIICHWH MEXIy IByMs Wiu Oonee xraccamu. IlompoOHO OHO
paccMaTpuBaioch BEIIIE.

MeTakJiaccol

Urak, moboit ob6vexm WMEET CTPYKTYpPY, COCTOSIIYIO U3 TOJIeH M MeToJoB. ObOvexmyl, MMEIOIIUE OJMHAKOBYIO
CTPYKTYPY M CEMaHTHKY, OIHCHIBAIOTCS OJJHUM KIACCOM, KOTOPBIA U SBISIETCS, TI0 CYTH, ONpPENEICHUEM CTPYKTYPBI 00beKmos,
MOPOXKJCHHBIX OT HETO.

B cBoro odepenp, KaxIbli Kiacc, WIA OIKCaHWE, BCErJa HMEET CTPOTHi IalJIOH, 3aJaBaeMbId  S3BIKOM
MPOTPaMMHPOBAHUS WM BBIOpAaHHOW O0O0BEKTHOI Monenpio. OH ompenenseT, HampuMmep, IOMYCTHMO JH MHO)KECTBEHHOE
Hacnedoeanue, KaKUe CYIIECTBYIOT OTPaHWYCHUs Ha HMMEHOBAaHHE KJIACCO8, KaK OIMCHIBAIOTCS IIONISI W METOABI, Habop
CYIIECTBYIOIINX THIIOB AAHHBIX U MHOTOE pyroe. TakuM o0pa3oM, Kiacc MOKHO PacCMaTpUBATh KaK 00beKm, y KOTOPOTO €CTh
CBOHCTBa (MM$, CIHCOK IIOJICH M WX THIIBI, CIIHCOK METOJIOB, CIIMCOK apryMEHTOB JUIA KaKAOTO MeToja M T.A.). Takxke kracc
MOJKeT 007a1aTh nosedeHuem, To eCTh MOJACPKUBATh METOIBL. A pa3 Ut TF000T0 06bekma CYIIeCTBYET MA0IIOH, OMUCHIBAIOIINAN
CBOHCTBA M no6edeniue 3TOT0 00bekma, 3HAYUT, €T0 MOXHO ONPENEINTh U IS Kiacca. Takoi 1mabioH, 3aJaoniuii pa3nudHbIe
K1ACChl, HA3bIBACTCS MEMAKAACCOM.

YT00BI IpeNICTaBUTh cebe, YTO TaKOe MemaKidcc, pacCMOTPUM MpUMeEp HEKOW OropoKpaTnuecKod opraHuszanuu. byaem
CUNTATh, YTO BCE KJIACCHI B TAaKOW CHUCTEME TPEJCTABIAIOT COOOH CTPOrMe WMHCTPYKLIHH, KOTOPHIE OMHMCBHIBAIOT, YTO HYXKHO
cienarb, 4TOOBI TOPOJUTH HOBBIM 0Ovexkm (HampuMmep, HaHSATh HOBOTO CIIYXKallero WM OTKPBITh HOBBIH oTaen). Kak u
TroJiaraeTcs K1accam, OHH ONMCHIBAIOT BCE CBOMCTBA HOBBIX 00bekmos (HalpuMep, 3apIuiaTy ¥ MpoecCHOHaIbHBIA YPOBEHb IS
COTPYIHHUKOB, TUIOIAb U MIMYLIECTBO JUIS OT/ENIOB) M UX nogedeHue (00I3aHHOCTH CITyKaIUX U (QYHKIMH TOApa3eleHU ).

B cBolo ouepenp, HammcaHWEe HOBOW WHCTPYKIMHM MOKHO CTPOTO perjlaMeHTHpoBaTh. CkaxeM, HEOOX0InMO
HCTIONb30BATh CIICIMAIBHBIN OJAaHK, NPUACPKHUBATHCS MPABIII OQOPMIICHHS W 3allOJHUTH BCE 0OsA3aTeNbHBIC MO (Hampumep,
HOMEp MHCTPYKIHMH M ()aMHINN OTBETCTBEHHBIX paOOTHHKOB). Takas "MHCTPYKLUS MHCTPYKIMI" M OyAeT NMpeacTaBiIsTh COOOH
memaxnacc B OOI1.

Wtak, 06wvexmur IOPOKAAIOTCSA OT KIACCO8, & KAACCHl - OT Memakraacca. OH, KaK IPaBUIIO, B CHCTEME TObKO oauH. Ho
CYIIECTBYIOT SI3bIKH IPOTPaMMHUPOBAHUS, B KOTOPBIX MOXKHO CO37aBaTh U MCIOJIb30BaTh COOCTBEHHBIC MeMakiaccyl, HAIpuMep
s3Ik Python. B wacTHOCTH, (DYHKIIMOHANBHOCTD Memakiacca MOXKET ObITh cleaytomas: npu (GOpMHUPOBaHUU Kiacca OH Oyner
IIPOCMATPHUBATh CIIHMCOK BCEX METOJOB B Kidcce W, eciu uMms Meronga umeeT BuA Set_ XXX mmu get_ XXX, aBromarudecku
CO03/1aBaTh NoJie ¢ UMeHeM XXX, eclli TaKoTo He CYIIECTBYET.

ITockonbky mMemaxnacc caM SIBIAETCS K1ACCOM, TO HET HUKAKOTO CMBICHA B CO3JJaHUU ""MeTa-MeTa-KJ1accoB'.

B s3pike Java Takxe ecThb Memakiacc. ITO Kiacc, KOTOpbIA Tak u HasbiBaeTcs - Class (ommchiBaeT xnaccwi), OH
pacronaraercss B OCHOBHOW OmbimoTeke java.lang. BupryanpHas MalMHa HCIOJIB3yeT €ro mo mpsMoMy HasHaueHuio. Korna
3arpy»aetcs ouepeanoi .class-aiin, cogeprkaiuii onrcanue HOBOro kiacca, JVM mnopoxnaer ob6wvexm kinacca Class, koTopsiit
OyIeT XpaHHTh €ro CTPYKTypy. Takum oOpas3om, Java HCIonb3yeT KOHIEIIHIO Memakiacca B CaMbIX HpakTHieckux nemsix. C
nomotnpio Class peanuzoBaHa moanepikka cratudeckux (Static) moneit u MeTonoB. HakoHew, 3TOT K1dcc CONEPXKHUT PSI METOJOB,
TIOJIE3HBIX IS pa3paboTankoB. OHM OyIyT pacCMOTPEHBI B CIETYIOMINX JICKIHSX.

Jocronncrea OOII

Ot 10001 METOIMKHU pa3pabOTKH MIPOrPaMMHOr0 OOECTIeUeHHs MbI JKJIEM, YTO OHA IOMOXKET HaM B PEIICHUH HalIHX
3amad. Ho omHOW M3 caMBIX 3HAUUTENBHBIX INPOOJIEM IPOEKTHPOBAHUS SBISETCS CIOXKHOCTh. Uem Oonblie M CIOXHEE
IIporpaMMHasi CUCTeMa, TeM BaXkHee pa30OuTh ee Ha HEOOJBIINE, YETKO OUEpUCHHBIE YacTH. YTOOBI CIIPaBUTHCS CO CIOKHOCTBIO,
HE00X0IMMO abCTparupoBaThCs OT JIeTajlei. B 3ToM cMBIcie Kraccel IPEeACTaBISIOT c000i BechbMa yI0OHBIH HHCTPYMEHT.

L4 Knaccot TI03BOJISIOT MIPOBOAWUTHL KOHCTPYHMPOBAHUC M3 IIOJIC3HBIX KOMIIOHCHTOB, O6J'Ia,HaIOH.[I/IX MNpOCTbIMU
HWHCTPYMCHTAMU, 4YTO IO3BOJIACT a6CTpaFI/IpOBaTLC$I oT ;[eTaneﬁ pcajin3anuu.
L4 ﬂaHHBIe " oriepaliv HaJl HUMHU 06pa3yr0T OIPCACIICHHYIO CYIIIHOCTb, 1 OHU HC PA3HOCATCH 11O BCel nporpamMmme,

KaK Hepelko OBIBacT B cilydae IPOILEAYPHOTO MPOTPaMMHUPOBAHHSA, a OMHUCHIBAIOTCA BMecTe. Jlokanmsamus KoAa M JaHHBIX
YIIydIIaeT HarJIIHOCTh U YIOOCTBO COTIPOBOXKICHHS IPOTPAMMHOTO 00ECTICUCHHSI.

. Unkancynayus TO3BONSET TIPUBHECTH CBOHCTBO MOOyabHOCMU, HUTO OOJlerdaeT —pacrapauleTHBaHue
BBITIOJTHEHUS 331241 MEX]Ty HECKOJIbKUMHU UCTIOTHUTENSIMU U OOHOBIIEHUE BEPCU OTJENBHBIX KOMIIOHEHTOB.

OOII naet BO3MOXXKHOCTh CO3/[aBaTh PACIIUPSIEMbIE CUCTEMBI. DTO OJJHO M3 OCHOBHBIX HOCTOMHCTB OOII, 1 UMEHHO OHO
OTNIMYAeT JAaHHBIA MOJAXOJ] OT TPAIUIIMOHHBIX METOJIOB MPOrPaMMHUPOBAaHHUA. PaciiupseMoCTh 03HAuYaeT, UYTO CYIIECTBYIOIIYIO
CHUCTEMY MOXXHO 3aCTaBUTh pPabOTaTh C HOBBIMH KOMIIOHEHTaMH, NpuUiYeM Oe3 BHECEHHs B Hee KaKuX-Tubo W3MEHEHUH.
KoMIoHeHTbI MOTYT OBITh 100aBIIEHBI HA ATATE UCIOTHEHUS TIPOTPAMMBIL.

Toaumopguzm oka3pIBaeTCs MOJIE3HBIM MPEUMYIIIECTBEHHO B CJICIYIOIINX CUTYAIUIX.

. O0paboTKa pa3HOPOAHBIX CTPYKTYP NaHHBIX. [IporpaMMsl MOTyT paboTaTh, HE paziauyas BUAA 00bEKMO8, 4TO
CYIIECTBEHHO yIpouiaeT Kojl. HoBble BUIBI MOTYT OBITh 100aBIIEHBI B 000 MOMEHT.
. W3menenune nogedenuss BO BpeMsl MCHOJNHEHMs. Ha 3Tame WCIIONHEHUs OAWH 00beKkm MOXET ObITh 3aMEHEH

JIPYTHM, YTO TIO3BOJIAET JIETKO, 0€3 M3MEHEHHs KOJa, aJalTHPOBaTh alrOPUTM B 3aBUCHMOCTH OT TOTO, KaKOH HCIOJB3yeTCs
obvexm.

. Peanmmzamust paGoTel ¢ HacleAHWKAMH. AJTOPUTMBI MOXHO OOOOIIHMTH HACTONBKO, YTO OHH YK€ CMOTYT
paboraTh 6osiee 4YeM ¢ OJTHUM BUIOM 00BHEKMO8.
. Co3manmne "kapkaca" (framework). HezaBucumple OT HpHIIOKEHHS YacTH NPEIMETHOW 00JacTH MOTYT OBITH

peanu3oBaHBI B BHJIE HaOOpa YHHBEPCATBHBIX KlIdccog, Wnn Kapkaca (framework), m B mampHeiImeM pacIIUpEHBI 3a CYET
no0aBieHus yacTel, Crer(pUIHBIX 111 KOHKPETHOTO MPHIOKEHHS.



YacTo MHOTOpa3oBOr0 KCIOJIBb30BaHMS MPOrPAMMHOrO oOOecHedeHus: He ynaercsi JOOMThCS H3-3a TOrO, 4TO
CYIIECTBYIOIIME KOMITOHEHTHI YK€ HE OTBEYAIOT HOBBIM TpeOoBanusM. OOIT OMOTaeT 3TOro AOCTHYb 0e3 HapyIIeHHs pabOThI
YK€ UMEIOIIUXCS KJIMEHTOB, YTO MO3BOJISIET M3BJICYh MAKCHMYM U3 MHOTOPA30BOT0 UCIIOIb30BAHHSI KOMIOHEHTOB.

L4 CoxpamaeTcsi BpEMs Ha pa3pa60T1<y, KOTOPOC MOXKET OBITH OTAAHO APYI'UM 3aJavdaM.

L4 KommoneHThI MHOT'OpPAa3oBOT0 HMCHOJIb30BaHUS 00BIYHO coaepKaT ropasao MCHBIIC OIHI/I6OK, 4Y€M BHOBb
pa3pa60TaHHLIe, BEb OHU YK€ HE pa3 NoABCPrajairuChb MPOBECPKE.

L4 Koraa HEKUH KOMIIOHECHT HCIOJIB3YCTCA Cpa3y HECKOJIbKMMH KIIMCHTAMHU, YJIYUIICHUS, BHOCUMBIC B €T0 KO/,
OIHOBPEMEHHO OKa3bIBAIOT MOJIOKUTEIBHOC BJIIUAHNUC 1 HA MHOXKECTBO pa60Ta}ou1Mx C HUM IIpOTrpaMMm.

L4 Ecmu InporpaMMa OIIUPACTCA Ha CTAHAAPTHBIC KOMIIOHCHTBI, €€ CTPYKTypa U MOJIb30BaTEIbCKUM HHTep(l)efIC

CTaHOBATCS OoJiee YHU(UINPOBAHHBIMH, YTO 00JIETYacT €€ HOHUMAaHNE U YIPOIIAET NCTIOIb30BAHUE.

Henocrarkn OOIL

JlokyMeHTHpOBaHHE K/idccog - 3aada 0oJiee TpyAHas, 4eM 3T0 OBIIO B Cirydae mpouenyp u Moxyieil. [lockompky mo6oit
METOJ MOXET OBITh ITePeoTpeIeICH, B TOKYMEHTAIINHU JODKHO TOBOPUTHCS HE TOJNBKO O TOM, YTO JeNacT NaHHBIM METOA, HO U O
TOM, B KaKOM KOHTEKCTE OH BBI3bIBacTCA. Benpb mepeomnpesielicHHbIE METOIbI OOBIYHO BBHI3BIBAIOTCS HE KIHUCHTOM, a CaMUM
kapkacoM. Takum 0Opa3oM, MPOrPaMMUCT JOJIKCH 3HATh, KAKUE YCIOBHUS BBIMIOJHSIIOTCS, KOT/IA BBI3BIBACTCS JAHHBIN MeTox. Jlis
a0CTPaKTHBIX METOJIOB, KOTOPBIC MYCTHI, B JOKYMCHTAI[MH JOJDKHO TOBOPUTBCS O TOM, I KaKUX IEJICH MpearoaracTcs
HCTIOJIb30BATh NEPEONpeeIIeMbli METO.

B COXHBIX HEpapXusX KiIaccog TONS U METOIbI OOBIYHO HACICAYIOTCS C pasHbIX ypoBHeW. M He Bcerma Jierko
OTIPENICIINTh, KAKHe TOJs U METOIbI (haKTHUCCKU OTHOCATCA K NAHHOMY Kidaccy. i MOJydeHHsl Takod HMH(DOpMAIUH HYKHBI
crennatbHbIE HHCTPYMEHTHI, BPOAe HABUTATOPOB Kidaccos. Eciy KOHKPETHBIN Kiacc pacHmIMpsieTcs, TO KaXAbIii MEeTOX OOBIYHO
COKpAIIaoT Iiepe]] mepenadeit coodmmeHnst 6a3oBoMy Kiaccy. Peamm3amus omeparin, TakuM o0pa3oM, paccpeoTaunBacTCs 110
HECKOJBKUM KIdCCcam, W 9TOOBI IOHATH, KaK OHA pa0doTaeT, HaM IPUXOAUTCS BHIMATEIHHO IIPOCMAaTPUBATh BECh KOJI.

MeTompl, Kak IpaBUIIO, KOPOUE MPOLEAYp, IIOCKOIBKY OHH OCYIICCTBILIIOT TOJBKO ONHY OINCpAIfIo HaJ JaHHBIMH, 3aTO
WX HaMHOTO Ooubiie. B KOpOTKMX MeTonax jierde pa3oOparbcs, HO OHH HEYNOOHBI TE€M, YTO KO I 00pabOTKH COOOIICHHS
nHoraa "pazmasan" 0 MHOTUM MaJIEHbKUM METOJIaM.

HUnxancynayueii NaHHBIX HE clenyeT 370ynoTpebmsaTh. Uem Ooiblie JOTHKU W JTAHHBIX CKPBITO B HEIpax Kidaccd, TeM
CJI0kHee ero pacmpsaTs. OTIPaBHONW TOYKOH 371€Ch MOJKHO OBITh HE TO, YTO KJIIMEHTaM HE pa3peliaeTcs 3HaTh O T€X WM WHBIX
JAaHHBIX, & TO, YTO KJIMECHTaM Ui pPabOTHI C KIACCOM ITUX JIaHHBIX 3HATH HE TPEOYeTCS.

Msorue cuutart, uto OOIl sensercs HeddhdekTuBHBIM. Kak xe 00cTOWT A€o B IEHCTBUTENLHOCTH? MBI JIOIKHBI
MPOBOJIUTh YETKYIO TPaHb MEXAy He3()()EKTHBHOCTHIO Ha STAle BBIMOIHEHUS, HEI(P(PEKTUBHOCTHIO B CMBICIC PACIpEIC/ICHHS
naMsTH 1 HedGHEeKTHBHOCTHIO, CBS3AHHOMW C U3JIMIIHEH YHUBEpCaInu3alyeil.

1. HeaddexrrBHOCTH Ha 3Tare BRIMOIHEHUS. B s3p1kax Trma Smalltalk cooOmenns HHTEPIIPETUPYIOTCS BO BpEMs
BEITIOJTHEHUSI IPOTPAaMMBI ITyTEM OCYIIECTBIICHHS HX TTOMCKA B OJHON WM HECKOJIBKUX TaOJHIIaX U 3a CUYET BBIOOPA MOIXOIAMICTO
Metona. KoHeuHo, 3To MemneHHBIH mporecc. M nmaxke mpHW MCHONB30BaHUM HAWIYYIIMX METONOB onTtmMmu3amuu Smalltalk-
MIPOTPaMMEI B IECATh pa3 MeIJICHHEE ONTHMU3UPOBAaHHBIX C-TIporpaMM.

B rubpunneix s3eikax tuma Object Pascal m C++ oTmpaBka cooOmeHHs MPUBOIUT JIMIIL K BBI3OBY Uepe3 yKa3aTelb
MpoLeAypHOU TiepeMeHHOW. Ha HeKOoTOphIX MammHax cooOIeHHs BBIMONHAIOTCA Juiib Ha 10% MesyieHHee, yeM OOBIYHBIE
MpOLIeypHBIE BBI30BBI. M MOCKOIBKY COOOIIEHMsI BCTPEUAIOTCS B IPOrpaMMe TOpas3io pexe APYrux omnepalui, ux BO3IeHCTBUE
Ha BpeMsl BHIITOJIHEHUS BIUSHUS MPAKTUYECKH HE OKa3bIBaeT.

OpHako cymiecTByeT Apyroil (akrtop, KOTOPBI BMSET HA BPEMS BBIMOJHEHHS: 3TO UHKANCYISAYUS JAHHBIX.
PexoMeHyeTcss HE MPENOCTABIATh MPSIMOW JOCTYN K TMOJIIM KIACCA, @ BBIMOJHATH KAKIYIO ONEpaIvio Haja JAaHHBIMH 4Yepe3
Meronbl. Takas cxema MPUBOJIUT K HEOOXOJIUMOCTH BBIMOJIHEHUS MPOLEAYPHOTO BBI30BAa KAXKIBIA pa3 MpH JOCTYIE K JaHHBIM.
OmHaKO eClH uHKancyiayus WCIONB3YeTCs TOJNBKO TaM, Tlle OHa HeoOxomuma (T.e. B T€X CIyYasx, KOTJa 3TO CTAHOBUTCS
MIPEUMYIIECTBOM), TO 3aMEUICHHUE BITOJTHE TPHEMIIEMOE.

2. HeaddexTnBHOCTE B CMEICTIE pacTipeeNieHus maMsaTH. JJnHaMrdeckoe CBSI3bIBaHUE W MPOBEpKa TUIIA HA JTaIle
BEITIOJTHEHUS TPEOYIOT 10 X04y paboThl mHpopMaImu o Tune ob6vekma. Takas uHPOPMAIH XPaHUTCS B ASCKPUIITOPE THUIIA H OH
BEIZIENSACTCS ONMUH Ha kiaacc. KaXIplil 0Obexm WMeeT HeBHIMMEBIA yKa3aTelb Ha JECKPHIITOP THIIA IS CBOETo Kiacca. Takmm
00pa3oM, B 00BEKTHO-OPHEHTHPOBAHHBIX MPOrpaMMax HeOOXOIMMas JIOTIOTHUTENFHAS MMaMsATh BBIPaXKAaeTCs B OJHOM yKaszarele
U1 06bexkma U B OJHOM JIECKPHUIITOPE TUIIA IS Kadaccd.

3. Wanumasist yHUBEpCcanbHOCTh. HeahekTHBHOCTh Takke MOXKET O3HA4aTh, YTO B MPOTPAMME pPean30BaHbBI
U30BITOYHBIC BO3MOXHOCTA. B OMOIHOTEUHOM Kidacce YacTO COMCPKHUTCS OOJIbIIIE METOAOB, Y€M 3TO PEajbHO HEOOXOIUMO. A
MTOCKOJIbKY JIUIIHAE METOJIbI HE MOTYT OBITh YJaJIEHbI, OHU CTAHOBSITCS MEPTBBIM IPY30M. DTO HE BIHUSET Ha BPEMs BBITIOJHEHUS,
HO CKa3bIBaeTCs HA pa3Mepe Koza.

OmHO W3 BO3MOXKHBIX PCIICHWH - CTPOWUTH 0a30BBI Kidcc ¢ MHHAMAQIBHBIM YHCIOM METOJIOB, a 3aTeM YKe
peaTM30BBIBaTh PA3JIMYHBIC PACHIMPCHUS 3TOTO KIdACCA, KOTOPHIE TO3BOAT HAPACTUTh (PYHKIHMOHAIBHOCTH. Jpyrod moaxoj -
JIaTh KOMITOHOBIIUKY BO3MOXHOCTH YAAJATh JIUIIHUE METOABI. Takre MHTEIICKTyalbHbIC KOMIIOHOBIIUKA YK€ CYIMIECTBYIOT JIJIS
Pa3TMYHBIX S3BIKOB U ONCPAIIIOHHBIX CHCTEM.

Ho nenb3s yrBepxknath, uro OOIl mHespdextuBHO. Ecnu kaaccet MCTONB3YIOTCS JHIIB TaM, TAE 3TO JEHCTBHTEIBHO
HEOOXOMUMO, TO TOTeps OJ(PQPEKTHBHOCTH W3-32 TOBBIIICHHOTO pacxola IWaMATH ¥ MEHBIICH IPOU3BOAUTEIBHOCTH
He3HauuTelbHa. Kpome Toro, HaJie)KHOCTh MPOTPaMMHOTO oOecriedeH sl U OBICTPOTa €ro HAIMMCAHUS YacTo ObIBAET Ba)XKHEE, YEM
MIPOU3BOTUTENILHOCTD.



