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PEAITM3ALNA

OcoOEHHOCTH B3aMMOAEHCTBHS 3J1€MEHTOB MOJCIUPYEMON CHCTEMBbl aHATU3HPYIOTCS C
MOMOIILBIO JMarpaMM TOCJIEOBAaTEIbHOCTH M Koomepanuu. JluarpaMma mnocjexoBaTelbHOCTH
CIYXXUT [UISl BH3yaJM3alldd BPEMEHHBIX aCIEKTOB B3aMMOJCUCTBUS KOMIIOHEHTOB CHCTEMBI.
JuarpaMma Koomepamuu TpeJHa3HAYCHA IS CHENUUKAUUA CTPYKTYPHBIX  acIEKTOB
B3aUMOJICUCTBUSA. [J1aBHasT OCOOCHHOCTH JUArpamMMbl KOOTEPAIMHM 3aKJIIOYACTCSI B BO3MOKHOCTH
rpadUYecKy MPEJCTaBUTh HE TOJBKO MOCIEAOBATEIHHOCTh B3aUMOICHCTBUS, HO M BCE CTPYKTYPHBIC
OTHOIIICHUS MEXTy 00BEKTaMH, YIaCTBYIOIIMMH B ’TOM B3aUMOJICHCTBHH.

[Ipexxne Bcero, Ha auarpaMMe KOOMEpAalMd B BUAE MPSIMOYTOJBHHKOB H300paXKaIOTCS
YYacTBYIOIIME BO B3aMMOJICHCTBUHM OOBEKTHI, COAEpIKAIINE UM OOBEKTa, €ro KJIacCc M, BO3MOXKHO,
3HaueHus aTpuOyToB. Jlanmee, Kak W Ha gUarpaMMme KJIacCOB, YKa3bIBAIOTCS ACCOIMAIIMH MEKIY
00BbEeKTaMU B BUJE PA3IUYHBIX COCIUHUTENBHBIX JUHUN. [IpM 3TOM MOXHO SBHO yKa3aTh MMEHA
acCcollMalliy U POJIeH, KOTOPbIE UTPAIOT OOBEKTHl B JAaHHOW accoluamnud. [[OMOTHUTETFHO MOTYT
OBITH M300PAKEHBI TMHAMHYECKHE CBSI3U - TOTOKH cooOmieHnid. OHU MPEACTABISIIOTCS TAK)KE B BHJIC
COCTMHUTENILHBIX JIMHUNA MEXIYy OObEeKTaMH, HaJ KOTOPHIMH PACIONAraeTcsl CTpPelika ¢ yKazaHUEM
HalpaBJICHUs, WMEHHU COOOIIEHUS M TOPSIAKOBOTO HOMEpa B OOIIEH TOCIeI0BATEIHHOCTH
AHULAAIN3AUNA COOOIIEHUN.

B oTimuue ot quarpaMMbl OCTIEIOBATEIFHOCTH, HA IUarpaMMe KOOTIEPaIud W300pakaroTCs
TOJILKO OTHOIIEHHUS MEXAYy OOBEKTaMH, UTPAIOUIUMH OIpECIICHHbIE PO BO B3aMMOJCHCTBUM.
Kpome Toro, Ha 3TOi nuarpamme HE yKa3bIBaeTCs BpeMs B BUIC OTIEIBHOTO M3MepeHus. [loatomy
MOCIIEI0BATEIFHOCTh B3aUMOJICUCTBUN ¥ TapauIeTbHBIX IMOTOKOB MOXKET OBITH OIpeaeneHa ¢
TOMOIIIBIO TMOPSAAKOBBIX HOMepoB. CremoBaTenbHO, €CIU HEOOXOAUMO SIBHO CIEHH(PHUIIUPOBATH
B3aMMOCBSI3M MEXAy OOBEKTaMH B pEaTbHOM BpPEMEHH, Iydllle 3TO JejaTh Ha Juarpamme
MOCJIEAOBATEIHHOCTH.

[ToBereHrE CUCTEMBI OMUCHIBACTCSI HA YPOBHE OTJCIBHBIX 00BEKTOB, KOTOPHIE OOMEHUBAIOTCS
MEXy COO0H COOOIIEHUSMH, YTOOBI IOCTUYD HYKHOM IIEJIM WJIH pealln30BaTh HEKOTOPHIN cepBuc. C
TOYKHU 3pEHUSI aHAIUTHUKA WJIM KOHCTPYKTOPA BaXKHO MPEACTABUTH B MPOEKTE CUCTEMBI CTPYKTYpPHBIE
CBSI3U OTJCJBHBIX 00BEKTOB MEXy coOoi. Takoe craTnyeckoe MpeaCcTaBIeHUE CTPYKTYPhI CUCTEMBI
KaK COBOKYITHOCTH B3aMMOJICHCTBYIONIUX 0OBEKTOB U 00ECIIEUNBAET AUArpaMmMa KOOTepalnu.



Takum 00pa3oM, ¢ NOMOIIBIO AMArpaMMbl KOOMEpAalMM MOKHO ONUCATh MOJHBIA KOHTEKCT
B3aUMOJICHCTBHI  Kak  CBOEOOpa3HbIi  BpeMeHHOM  "cpe3"  COBOKYMHOCTH  OOBEKTOB,
B3aMMOJICHCTBYIOIIMX MEXIY COOOM sl BBINOJHEHWs ONpPENENCHHON 3aJaud WM OM3Hec-Lesn
MPOTPaMMHOM CHUCTEMBI.

Koonepanus

[Toustue xoomeparmu (collaboration) sBimseTcs omHuM W3 (QyHIaMEHTAIBHBIX MOHATHI B
s3pike UML. OHO ciyxut amsi 0003Hau€HUST MHOXKECTBA B3aWMOJCHUCTBYIONIMX C ONPEAeTeHHOM
ENTBI0 0OBEKTOB B 00IIEM KOHTEKCTE MOJACTHPYEeMOi crucTeMbl. L{enb caMoil koonepayy COCTOUT B
TOM, 4YTOOBI CHerU@UIMPOBATh OCOOEHHOCTH peaju3allii OTACJIbHBIX Hauboyiee 3HAYUMBIX
omeparii B cucreme. Koomepamus ompenenseT CTPYKTypy IOBEACHHS CHUCTEMbl B TEPMHHAX
B3aUMOJICUCTBUS YHAaCTHUKOB 3TOM KOOTIEPAIUH.

Koomneparius MmoxeT ObITh MpeACcTaBlIeHa HAa BYX YPOBHSIX:

e HA YPOBHE CIEHU(UKAIMHA - MMOKA3bIBACT POJIM KIACCH(PHUKATOPOB M POJIHM aCCOIMANN B
paccMaTpuBaeMOM B3aUMOICHCTBUU.

e HA YPOBHE MPHMEPOB - YKA3bIBACT IK3EMIUISIPHI M CBsI3H, 00pa3ylolue OTICIbHBIC POJIA B
KOOTIepAITHH.

JmarpamMma Koomepanud YpPoOBHSI clneHH(UKALNMM TTOKA3bIBACT POJH, KOTOPHIE HIPAOT
YYaCTBYIOIIME BO B3aMMOCHCTBHH AJIEMEHTHI. DJIEMEHTAMH KOOTIepaIlii Ha 3TOM yYPOBHE SIBIISIOTCS
KJIacChl M acCOIMAINH, KOTOphIe 0003HAYAIOT OTIEIBHBIC POJH KJIACCH(PHKATOPOB M ACCOIHAIINN
MEXy YIAaCTHUKAMH KOOTIEPAIIHH.

JluarpaMma Koomepamuy YpPOBHsSI MPUMEPOB TIPEICTABISCTCS COBOKYIMHOCTHIO OOBEKTOB
(3K3eMIUTAPBI KJaccoB) M CBsizeil (9K3eMIUIApbI accoranmii). [Ipu 3TOM CBSI3M JOMOJIHSIOTCS
cTpenkaMu cooOmieHni. Ha maHHOM ypoBHE IMOKa3bIBAIOTCS TOJNBKO pPEICBAHTHBIE OOBEKTHI, T.C.
UMEIOIIIE HETIOCPECTBEHHOE OTHOIICHHUE K Pealli3aliy OTIepaIliy WK KiaccudukaTopa.

B koomepanuu ypoBHS TPUMEpPOB ONPEACISIOTCS CBONCTBA, KOTOPBIE OJDKHBI HMETh
9K3EMILISAPHI JJIsl TOTO, YTOOBI Y4acTBOBATh B Koomepanuu. Kpome cBOCTB 00BEKTOB Ha IUarpaMme
KOOTIEPAIlMN TAK)KE YKA3bIBAIOTCS aCCOLMAINH, KOTOPBIC JODKHBI HMETh MECTO MEXKIYy O00bEeKTaMu
koomeparuu. [Ipu 3ToM BOBce He 00s3aTENIbHO M300pakaTh BCE CBOMCTBA WM BCE aCCOIMAIINU,
MIOCKOJIBKY Ha JHarpamMme KOOIepalyy MPUCYTCTBYIOT TOJIKO POJIU KJIACCH(PHUKATOPOB, HO HE CaMu
ki1accugpukaropsl. TakuM 06pazom, B TO BpeMst Kak KJIacCH(PHUKATOp TPeOYET IMOIHOTO OIMMCAHUS BCEX
CBOMX 3K3EMIUISIPOB, POJIb KJIACCH(PHUKATOpa TPeOYEeT OMMCAHUS TOJBKO TEX CBOMCTB M aCCOIMAIINH,
KOTOpBIC HEOOXOIUMBI [T YU4aCTHUs B OTJEIBHON KOOTIEPAIIHH.

Otcroma BbITEKaeT BakHoe cienactBue. OmHA W Ta KE COBOKYIIHOCTH OOBEKTOB MOXKET
y4acTBOBaTh B PA3IMYHBIX Koomepanusx. [Ilpuw 3ToM, B 3aBHCHUMOCTH OT paccMaTpHBacMOn
KOOTEPaIlii, MOTYT HM3MEHSTHCS KaK CBOWMCTBA OTICIBHBIX OOBEKTOB, TaK M CBS3H MEXIy HUMHU.
HNMeHHO 3TO OTIMYaeT AuarpaMMy KOOTEpallud OT JAMAarpaMMbl KJIAaCCOB, HA KOTOPOM JOKHBI OBITH
yKa3aHbl BCE CBOMCTBA M aCCOLMAIIIH MEXKITY JJIEMEHTAMH JHarpPaMMBI.

JAmnarpamMmma koonepauuu ypoBHs crienu(puKanuu

Koomepanuss Ha ypoBHE crenuduKalMu H300pakaeTcsi Ha JAMarpaMme MYHKTUPHBIM
3JUTMIICOM, BHYTPU KOTOPOTO 3alKChIBAETCS UMsI 3TOM Koomepaiuu (puc. 1). Takoe mpeacraBieHue
Koomnepanun OTHOCHUTCA K OTACJIbHOMY BapUAHTY HUCIIOJIB30BAHUA U ACTAIU3UPYCT OCOGGHHOCTI/I c€ro
nocieayroiei peanusammu. CUMBOJI AJUTHIICA KOOMEPAIUU COCAUHICTCS OTPE3KaMH MYHKTHPHON
JMHUU C KQKJBIM U3 YYACTHUKOB 3TOH KOONEPAIMH, B KAYECTBE KOTOPBIX MOTYT BBICTYyNaTh OOBEKTHI
win knaccel. Kakmas W3 3THX MYHKTHPHBIX JIMHUNA momedaeTcs poiibio (role) ydactauka. Ponum
COOTBETCTBYIOT MMEHAM 3JIEMEHTOB B KOHTEKCTE BCEH KOOMEpaluh. DTH MMEHAa TPAaKTYIOTCS Kak
napameTpbl, KOTOpPbIC OTPaHHYUBAIOT CHCHU(BHUKAIUIO SJICMEHTOB IMPU JIOOOM HX MOSBICHUU B
OTACJ/IbHBIX NPCACTABIICHUAX MOICIIN.

[Tpocroii ki1acc Ha AUArpaMme Koorepaiuu 0003HavaeTcs: IPSAMOYTOJIbHUKOM KJlacca, BHYTPU
KOTOPOTO 3alMChIBacTCsA CTpoKa Tekcra (puc. 1). DrTa CTpoKa TEKCTa HA3bIBACTCS POJIbIO
kaaccupukaropa (classifier role). Pons kmaccudukaropa mokassiBaeT 0COOCHHOCTh UCIIOIB30BaHUS
OG'BGKTOB JaHHOI'0 KJiiacca. O6BI‘-IHO B HPAMOYT'OJIbHUKC TIIOKAa3bIBACTCSA TOJIBKO CCKIUA HUMCHHU
KJIacca, XOTsI He HCKITI0YaeTCsl BO3MOKHOCTh YKa3aHHsI CEKIIMI aTpuOyTOB M OTEPAIlHid.



Knacc 1 Knacc 2

MpumedaHne

Puc. 1. O0miee mpeacTaBieHre KOOMEpaIMy Ha JUarpaMMax ypoBHS CrieU(pUKAIIH

CTpoka TeKcTa B IPSIMOYTOJIbHUKE JJOJDKHA HMETh CIIeAyIomuil hopmar:
'I' <Umst ponu knaccudukaropa> "' <Mms knaccupukaropa> [ <Mms knaccudukaropa >]*

3neck Mms kmaccudukaTopa, €Cim 3TO HEOOXOAMMO, MOXET BKIIIOYATh TMOJHBIA MyTh BCEX
BJIO)KCHHBIX MakeToB. OJMH TaKeT OT JAPYroro OTAENSIETCS NBOMHBIM nBoerounem '::". Ecnu He
BO3HUKAET MTyTAHUIIbI, MOXKHO OTPAaHUYUTHCS YKa3aHUEM TOJBKO OJIMKAMIIIEro U3 MaKkeToB, KOTOPOMY
NPUHAUICKAT AaHHas koomeparnus. CumBon "*" mpuMmeHsieTcs g yKa3aHUS BO3MOXXHOCTH
UTEPAaTUBHOTO MOBTOPEHUS UMEHH Kiaccudukaropa.

Ecim xoomepanus momyckaeT o000IIEHHOE MpEACTaBiIeHNE, TO HA JUarpaMmax MOTYT ObITh
yKa3aHbl OTHOIICHHUS OOOOIICHHS COOTBETCTBYIOIIMX OJJIEMEHTOB. JTOT CIOCOO MOXKET OBITh
UCTIONB30BaH IS ONPENEICHUs OTACNBHBIX KOOIEpaIiii, KOTOphIE SBJISIOTCS, B CBOI OYEpEllb,
YaCTHBIM CJIy4aeM WJIM CHEIUaIu3alueil Ipyroil koomepamuu. Takas cuTyarus u300paxkaercs
OOBIYHON CTpENIKOM 00OOIIEHHs, HaNpaBICHHOW OT CHUMBOJA JOYEpHEH Koolepanud K CHMBOIY
koomnepanuu-npeaka (puc. 2). Ipu 3ToM posu JoYepHUX KOOMEpanuii MOT'YT OBITh CIIEIHATH3aUIMI
poOJEN KOOIEepaui-IIPEAKOB.

_—

KnueHT ~ N mereakep
Mokynatens [~ ——t Mpoaaxa Toeapa '—====| TpopaeeL
KNUeHT ~ ~ meHemKe
Mokynarens [T~ o6 nawa komnsioTepa Ve o2 | lMpopasey
KoMnbloTepa ~_ e KoMnbloTepa

Puc. 2. I'paduyeckoe n300pakeHre OTHOMICHHs 0000IIEHUS MKy OTACTHHBIMHA KOOTIEPAITUSIMHU
YPOBHS crielUpUKALNAN

B oTnenpHBIX cioydasx BO3HMKAeT HEOOXOIUMOCTH SIBHO yKa3aThb TOT (pakT, YTO KOOMEpPAIUs
ABIIETCS peaju3alueil HEKOTOPOU omnepaluy Win Kiaccudukaropa. 9T0 MOXKHO MPEACTaBUTh OJHUM
U3 JIBYX CIIOCOOOB.

Bo-nepBbiX, MOXXHO COEJUHHUTH CUMBOJI KOOIEpAllMM MHYHKTUPHOW JIMHHUEH CO CTPEJIKOU
0000IIeHNsT € CHMBOJIOM KJjacca, peajHu3alMio ONEepalul KOTOPOro CreHUuHUIHMpYeT JaHHas
xoonepanus (puc. 3, a). Tak, ecnu B KauecTBe Kjacca pacCMOTPETh '3aka3 Ha MOKYIKY ToBapa', y

KOTOpOro uMmeercs  omepaius  "odopmuth 3aka3 (), TO ee peanud3anus MOXKET OBITh
cneuudupoBana B popmMe KOoIepaluu.
a) e 6) - R
-~ =~ #"TNpencTaBneHue onepaumm:
3JaKas Ha nokynky ’ / .
10838 == P 3aka3 Ha nokyrky Tosapa::
s
S =T N\ Odopwutssakas 7
OdhopmuTb3akas(...) S~ -

Puc. 3. CriocoObI mpeicTaBICHHs KOOTIEPALUY, KOTOPasi peain3yeT ONepaluio Kiacca



Bo-BTOpBIX, MOXKHO IIPOCTO N300pa3uTh CUMBOJI KOOMEpALUU, BHYTPH KOTOPOro YKa3aTh BCIO
HEOOXOAMMYI0 MH(OPMAIHIO, 3aMCaHHYIO 110 ONpeAeiIeHHbIM npaBuwiaM (puc. 3, 0). DT mpaBuia
OIpeNeNIAI0T (OpPMAT 3alUCU UMEHHM KOOIEpaluy, MOcie KOTOPOIro 3alUChIBAIOT JBOETOUUE U UMS
KJ1acca. 3a UIMEHEM KJjiacca CIeAyeT IBOMHOE JBOETOUHE U UMS ONlEpalLUH.

[TogoGHoe obmiee mpeacTaBiaeHUE KOOIEpallid Ha YPOBHE CrieM(UKAIIMKN UCIIOJIB3YeTCsl Ha
HayaJbHBIX JTalax IPOEeKTHpoBaHMs. B mocinepyromem Kaxzaas M3 KOONEpalUud IOJJIEKUT
JeTalu3allid Ha YypOBHE IIPUMEPOB, HA KOTOPOM PACKPBIBAETCS COJEpKaHHE U CTPYKTypa
B3aUMOCBS3€M €€ JJIEMEHTOB Ha OTAEIBHOM auarpamme koomepauuu. [Ipm 3TOM B KadecTse
JIEMEHTOB MarpaMMbl KOOIIEPAIH BBICTYNAIOT OOBEKTHI U CBA3H, JONOIHEHHBIE COOOIIEHUIMHU.

O0beKThI

OtnenpHble  acmekThl  crneuu@uKanuu OOBEKTOB KaK  DJIEMEHTOB  JUarpamMm  yxe
paccMaTpuBaINCh paHee NpPU OMUCAHUM JHarpaMM KJaccoB W TocieaoBarenbHocTH. [loapoOHO
OCTAaHOBUMCSI Ha OCOOEHHOCTAX HMX CEMAaHTUKH U TpadUyecKoll HOTAlMM, MOCKOJIBKY OOBEKTHI
SIBJISIFOTCSI OCHOBHBIMH JJIEMEHTAMH WJIH TpadUueCKUMH TMPUMUTHBAMHU, W3 KOTOPBIX CTPOUTCS
IuarpaMma Koollepalid Ha YypoBHE NpuMepoB. i rpaduveckoro H300paKeHUs OOBEKTOB
UCTIONB3YETCsI TAKOM YK€ CUMBOJI MPSMOYTOJIBHUKA, UYTO U JJIS KJIACCOB.

OobexT (Object) sBasieTcs OTAETBHBIM IK3EMIUIIPOM KiIacca, KOTOPBIA CO37aeTCsl Ha JTare
BBITIOTHEHUST mporpaMMbl. OH MOXKET HMETh CBOE COOCTBEHHOE HMMSI W KOHKPETHBIE 3HAYCHUS
atpubyToB. [IpumMeHuTEILHO K O00BEKTaM (opMaT CTPOKH KiIacCH(PUKATOpa JOTMOJIHICTCS WMEHEM
00bEKTa U PUOOpPETACT CICAYIONIHMN BU (IIPU ATOM BCS 3aITUCh MTOTYCPKUBACTCS):

<uMs 00bekTa>"' <ums ponu knaccudukaropa> ' <MmMs knaccudukaropa> [ <Mms kiaccudukaropa >]

3nech MMS poJM  KjIaccupukaTropa MOXKET HE YyKa3blBaThcs. B 3ToM cimywyae OHO
UCKJIIOYACTCS M3 CTPOKH TEKCTa BMECTE C TOCICOYIONUM BoeToureM. MMs poim MoXeT ObITh
OIYILIEHO B TOM CIIy4ae, €CJIH CYIIECTBYET TOJBKO OJIHA POJIb B KOOIEPAIMH, KOTOPYIO MOTYT UTPaTh
00BEKTHI, CO3TaHHBIE HA 0a3e ITOro Kjiacca.

Takum ob6pazom, /i 0003HAUEHHS POJIM KiIacCH(pUKATOpa JOCTATOYHO yKa3aTb JHUOO MM
K1acca (BMeCTe ¢ JBOECTOYHEM), THOO UMsI poJIk (BMECTE C HAKIIOHHOM uepToii). B mpoTuBHOM cityuae
IpSMOYTOJIBHUK Oy/IeT COOTBETCTBOBAaTH OOBIUHOMY Kjaccy. Eciu poib, KOTOPYIO TOJDKEH MIpaTh
O0O0BEKT, HACJEIyeTCsi OT HECKOJIBKHMX KJIacCOB, TO BCE OHM JOJDKHBI OBITh YKa3aHbl SIBHO M
pa3AeATHCS 3aMATON U IBOCTOUHEM.

B npsMoyronbHuKe 00beKTa UMSI 00BEKTa, UMsI POJIA C CUMBOJIOM / MJIM UMsI Kjlacca MOTYT
oTcyTCTBOBaTh. OHAKO ABOETOYHE BCET/Ia JOJDKHO CTOSTH MEepe/l UMEHEM Kilacca, a Kocasi 4epToUka
- mepex uMeHeM ponu. Cremyer emie pa3 akIeHTHPOBaTh BHUMAaHHE HAa TOM OOCTOSITENLCTBE, UTO
NPUMEHHUTEIBHO K O0OBEKTaM BCSl 3aIMCh JI0JKHA OBbITh NMOAYEPKHYTA, a UM 00beKTa J0JIKHO
OBITH 32aNMCAHO CO CTPOYHOM OYKBBI.

Bo3MoykHBIE BapHAHTHI 3aIMCH CTPOKH TEKCTa B MPSAMOYTOJIbHUKE O0BEKTA.

e . C - aHOHUMHBII 00BEKT, 00pazyeMbIii Ha ocHOBe Kiacca C.

e / R - aHOHUMHBII 00BEKT, UTpArOLIHiA poiib R.

e /R : C - aHOHMMHBII 00BEKT, 00pa3yemblii Ha OCHOBE Kitacca C 1 urparoiuii pois R.
e O /R - o0bext ¢c umenem O, urparomiuii pois R.

e O : C - ob6wekt ¢ mmeHem O, oOpa3yembiil Ha ocHOBE Kiacca C.

¢« O/R: C - obbekr ¢ umeneM O, oOpa3yemblii Ha ocHoBe kiacca C 1 urparommii poib R.
e O mu - 06bexT ¢ umeHeM O.

e O : - "obbekT-cupora” ¢ umenem O.

e/ R - ponb ¢ umeHem R

o : C - aHoHMMHas posb Ha Oa3e knacca C.

e/ R : C - pons ¢c umeHem R Ha ocHoBe kimacca C.

OtnenbHble TpUMEpHl HM300pakeHUsT OOBEKTOB M KJIACCOB HA JMarpaMMe KOOIepaIuu
NPUBOJISATCS Ha CIIEAYIOIIEM pUCyHKe (puc. 4).

B mnepBom cnyuae (puc. 4, a) 0003HaYeH OOBEKT ¢ UMEHEM KJIIMEHT', WIPAIONIMA POJIb
"uaunrarop 3amnpoca’. anee (puc. 4, 0) cienyer 0003HaYCHHUE AHOHUMHOTO OOBEKTa, KOTOPBIH
UrpaeT posib MHUIIMATOpa 3ampoca. B 00oux ciaydasx He yKa3aH KJIacC, Ha OCHOBE KOTOPOTO OyayT



co3/aHbl 3TH 00beKkThl. O003HAUCHHE Klacca MPUCYTCTBYET B CIEAYIONIEM BapuaHTe 3anucu (puc. 4,
B), IPUYEM OOBEKT TaKKe aHOHUMHBIN. ECITM B MOJIETTN MIPUCYTCTBYIOT HECKOJIBKO KJIACCOB C UMEHEM
"Knuent", Torma TpedyeTcs ABHO yKa3aTh HMsI COOTBETCTBYOMIETO makeTa basa manubix (puc. 4, r).

KMWEHT / HUUMAaTOp 3anpoca [ MHMumMaTop_3anpoca | o6paboTumk_3anpoca : Cepsep . KnueHT :: Basa_paaHHbIx

a) 0) B) r)

Puc. 4. [Tpumeps! pa3IMyHBIX BAPHAHTOB 3alIMCH UIMEH 00BEKTOB, POJICH 1 KIIaCCOB Ha IUarpamMMmax
KOOIlepanuu

MyabTHOOBEKT

MynbstroOBsekT (Multiobject) mpencrariser co0oil 11e10e MHOXKECTBO OOBEKTOB HAa OJTHOM H3
KOHIIOB accouuanuu. Ha nuarpamme koomepanuu MyJdbTHOOBEKT HCIONB3YETCS IJI TOTO, YTOOBI
MOKAa3aTh OMEpaIlii U CUTHAIIbI, KOTOPhIE aJpecOBaHbl BCEMY MHOXECTBY OOBEKTOB, a HE TOJBKO
oIHOMY. MynbTHOOBEKT H300pakaeTcss ABYMs MPSIMOYTOJIbHUKAMHU, OJUH M3 KOTOPBIX BBICTYIAET
u3-3a BepXHEH mpaBoil BepiuHbl apyroro (puc. 5, a). [Ipu 3ToM cTpesika COOOIICHUs OTHOCUTCS KO
BCEMY MHOECTBY 00BEKTOB, KOTOpbIe 0003HAa4YalOT BeCh MYyJIbTHOOBEKT. Ha auarpamme koonepauuu
MOKET OBITh SIBHO YKa3aHO OTHOIIEHUE KOMIIO3UIIMH MEXIYy MYIbTHOOBEKTOM U OTICIHHBIM
00BEKTOM M3 ero MHOXecTBa (puc. 5, 0).

a) 0)

[ [
MynbTUOBBEKT J cepBep J

cepeep

Puc. 5. I'paduueckoe n3o0pakeHre MyIbTHOOBEKTOB Ha THarpaMMe KOOTIEPAITHH

AKTHBHBII 00beKT

B xontekcre s3p1ka UML Bce 00BEKTHI eNATCS HA 1B KATETOPHH: AaCCUBHBIE M AaKTUBHBIE.
[TaccuBHBI OOBEKT ONMEpPUPYET TOJBKO AAHHBIMU M HE MOKET MHHMIMHUPOBATH JESATENLHOCTH IO
YIPaBICHUIO APYruMU oOBekTaMu. ONHAKO TAcCCHBHBIE OOBEKTHI MOTYT TOCHUIATh CHTHAIBI B
MPOILIECCE BBIMIOJHEHUS 3alIPOCOB, KOTOPHIE OHU MOTYYaloT.

AxTuBHBII 00beKT (active object) umeer cBoro cobctBeHHyro HuUThH (thread) ynpasienus u
MO’KET WHULMUPOBATH JEATEIbHOCTh M0 YIPABICHUIO IpYrUMH oObekTaMu. [Ipu 3TOM moj HUTHIO
MOHUMAETCS HEKOTOPBIA OOJIErYeHHBIM IMOTOK YIPABIEHUS, KOTOPBIM MOXET BBITIOTHATHCS
napajuleIbHO C JPYTMMU BBIYMCIUTEIBHBIMU HUTSIMHU WM HUTSMH YIPaBIIEHUS B Mpeneiax OJHOTO
BBIUMCIIUTEIHLHOTO MPOIIECCa WM MPOLIecca YIPaBICHHUS.

OTnnune MeXIy MPOIECCOM W HUTHIO 3aKIIOYAeTCsd B CTEMEHHM HCIOIb30BaHUS PECYpPCOB.
T'oBopst 0 mporecce, UMEIOT B BUIY PECYPCOEMKHUI MOTOK YHPABJICHUs, T. €. MPOLECC MOTHOCTHIO
MOHOIIOJIM3UPYET pecypchl cUcTeMbl. HUTh MOXKET HCIIONIb30BaTh JIMIIL HEOOIBIIYIO YacTh PECYpCOB
cuctembl. [IpuMepoM MOXKET CIyKUTh BBHITIOJTHEHHE HEKOTOPOH MporpaMMbl B CBOEM aIpeCHOM
MIPOCTPAHCTBE WK B (POHOBOM pPEXUME.

AKTHBHBIE OOBEKTHl Ha KAHOHMUYECKUX IUarpaMmax O00O03HAYalTCS MPSIMOYTOILHUKOM C
Oonee mupokuMHu rpanunaMu (puc. 6). MHorma MokeT OBITH SIBHO YKa3aHO KIFOYEBOE CJIOBO
(momeueHnoe 3HaueHue) {active}, uroObl BBIICIUTH AKTUBHBIA OOBEKT Ha auarpamme. Kakabrit
aKTUBHBI OOBEKT MOKET HHULMUPOBATH EIUHCTBEHHYIO HHTHh WJIM MPOLECC YIpaBICHUS U
MPEJICTaBIATh MCXOJHYI0 TOYKY IMOTOKa YIpaBlieHus. B mpuBeneHHOM (parMeHte auarpammbl
KOOIepaliu aKTUBHBIA OOBEKT "a: Bui3bpiBaromuii aOOHEHT" SBIAETCS WHUIIMATOPOM IpoIecca
YCTAHOBJICHHS COCJAMHEHUS il oOMeHa MH(oOpmaiueit ¢ apyrum aboHeHTOM (Ha auarpaMMme He
MOKa3aH).



1: Co3natb() N

a:Bbi3biBaOLMNADOHEHT c. CoeauHeHmne

Puc. 6. I'paduucckoe nzodpakeHre akTHBHOTO 00beKTa (ClieBa) HA THarpaMMme KOOIepaIiuu

B cnenyromem mpuMepe paccMaTpUBAETCS CUTyalUsl C BbI30BOM (YHKIMM TMe4aTH W3
TEKCTOBOTO penakropa (puc. 7). AHOHUMHBIM aKTHBHBIH 00beKT "TEeKCTOBBI pemakTop” BHadaie
MOCBIJIAET COOOIIEHNEe AaHOHMMHOMY MYJIbTHOOBEKTy ''llpuHTEp", KOTOpOe HHHIMHUPYET BBIOOD
eMHCTBEHHOTO 00BeKTa "[IpuHTEp", BO3MOXKHO, yIOBIETBOPSIOIETO0 HEKOTOPBIM JOMOJIHUTEIbHBIM
ycioBusiM. [locie 3TOro BBHIOpAaHHOMY OOBEKTY IIOCBUIAETCS COOOIIEHHE O HEOOXOIUMOCTH
HareyaTaTrb JOKYMEHT, 3arpyKEHHBIA B TEKCTOBBIA PEIAKTOP.

1
:TeKkcToBbIN pefakTop : MNpuHTEp J
_
1: MpuHTep:=BbibpaTs()

2: MevaTb(O0OKYMEHT)
—’.

[puHTEP

Puc. 7. ®parMeHT AuarpaMMbl KOOTIEpaIMy JJIsl BBI30Ba (PYHKILIMU I€YaTH U3 TEKCTOBOTO PeaKTopa

CocTaBHOM 00bEKT

CocraBHoii 00bekT (COmposite object) win 0OBEKT-KOHTEHHEpP MpeaHa3HAuYeH IS
NpECTaBICHUs O0BEKTa, HMMEIOIIET0 COOCTBEHHYIO CTPYKTYPY M BHYTPEHHHE MOTOKH (HUTH)
yrpasieHusi. CoCTaBHOW OOBEKT SIBIIETCS 3K3EMILUIIPOM COCTABHOTO Kiacca (Kiacca-KOHTEiHHepa),
KOTOPBIN CBSI3aH OTHOIICHUEM arperanudd Wik KOMIIO3UIMH CO CBOMMH YacTSIMU. AHAaJIOTHYHbBIC
OTHOIIICHHS CBS3BIBAIOT MEXTY COOOM M COOTBETCTBYIONIHE OOBEKTHI.

Ha muarpammax koorepaiuu Takoi COCTaBHOW OOBEKT M300paxkaeTcss Kak OOBIYHBIN O0OBEKT,
COCTOSIIIMIA U3 ABYX CEKIWW: BEpXHEW M HIKHEN. B BepXHEl CEKIMM 3alMChIBACTCS UMSI COCTAaBHOIO
00bEKTa, @ B HW)KHEH - €ro COCTABHBIC YaCTH BMECTO crmcka ero arpubyrtoB (puc. 8). IIpu sTom
JIOITyCKAETCsl MMETh B KQUECTBE YacTel IPYrHe COCTaBHBIE OOBEKTHI.

a: Window

- TOpU30oHTanbHad_nonoca_rnpoKpyTKA1

. BepTukKanbHasda nosioca NpOKPYTKA

: paboyas obnactb

. CTpOKa_3aronoBka

Puc. 8. I'paduueckoe n3o0pakeHne COCTAaBHOrO 00BEKTa HA TUArpaMMe KOOTIepaIuH

Cssi3u

Css3b (link) siBisteTcst SK3eMILIAPOM HJIH MPHUMEPOM IMPOHM3BOJILHOM accoruanuu. CBA3b Kak
aneMmeHT si3pika UML MokeT uMeTh MecTo Mexay JByMs U Ooniee oObekTamu. buHapHas cBsi3p Ha
IUarpaMMe  KOoOoTepalii  M300pakaeTcs OTPEe3KOM  MPSIMOM  JIMHUH, COCIOMHSIONIEH  1Ba
NpSIMOYTOJIbHUKAa 00BEKTOB (CM. puc. 7). Ha kaXqoM W3 KOHILIOB STOW JIMHMM MOTYT OBITH SIBHO



yKa3aHbl MMEHa poOJed JaHHOW accouuanuu. PsnaoM ¢ JuHHE B €€ CpelHEel 4YacTH MOXKET
3aMHCHIBATHCS UM COOTBETCTBYIOLIEH acCOLMALINH.

CBs3M HE MMEIOT COOCTBEHHBIX MMEH, IOCKOJIbKY IOJHOCTbIO MACHTUYHBI KaK K3EMILISAPHI
acconuauuu. JlpyruMu cioBamMH, BCE CBS3M Ha JuarpaMMe KOOIEPalUd MOTYT OBITh TOJIBKO
aHOHMMHBIMM U 3alUChIBalOTC 0€3 JBOETOYMs Mepell MMEHeM accouuanuu. s cBszed He
yKa3bIBa€TCs TaKkKe U KpaTHOCTh. OHaKo Apyrue 0003HAUEHHs CHEIHMAIbHBIX CIy4aeB acCOLUAlUN
(arperanusi, KOMIO3HUIIKS) MOTYT IIPHCYTCTBOBATh HAa OTJEIBHBIX KOHIAX cBsizeil. Hanpumep, cumBou
CBSI3U TUNA "KOMMIO3MLUA  MEXAy MyiabTHoOBekTOM "TlpunTep” n oTAeasHBIM 00bekTOM "[IpuHTEp”
(cm. puc. 7).

CrepeoTuns! cBsizei

CBsA3b MOXKET UMETh HEKOTOPBIE CTEPEOTHUIIBI, KOTOPBIE 3aMUCBHIBAIOTCS PSIOM C OJIHUM U3 €€
KOHIIOB M YKa3bIBalOT Ha OCOOCHHOCTh peaiu3aluu AaHHOW cBs3u. B s3pike UML s sToii nemu
MOTYT MCIIOJIb30BaThCs CIEAYIOUINE CTEPEOTHUIIBL:

e "association" - accoumanus (HpeunonaraeTCH II0 yYMOJYaHHIO, ITO3TOMY OTOT CTCPCOTHUII
MOYKHO HE YKa3bIBaTh).

e "parameter" - mapamerp wmetoma. COOTBETCTBYIOIIMH OOBEKT MOXET OBITh TOJBKO
napaMeTpoM HEKOTOPOro METO/A.

« "local" - nokampHas mnepemeHHas Merona. Ee o0macTe BHIUMOCTH OTrpaHMYEHAa TOJIBKO
COCEIHUM OOBEKTOM.

« "global" - rnobGanpHas mepemennas. Ee 00nacTh BHIMMOCTH PAaCHpPOCTPAHSETCS Ha BCIO
JarpaMMy KOOIepaluu.

o "self" - pedraekcuBHas cBs3b 00bEKTa C caMHM COOOH, KOTOpas JAOIyCKaeT Iepeaady

o0bekTOM coolOmeHuss camomy cebe. Ha gmarpamme koomepamuu pedieKkcuBHAs —CBS3b
n3o0pakaeTcs neTieil B BepXHEel YacTH NPSIMOYTOJIbHHUKA O0BEKTa.

HekoTtopsie mpumepsl CBsA3EH ¢ pa3IMYHBIMUA CTEPEOTHUIIaMH HM300pakeHbl Ha puc. 9. 3mech
npeacTaBieHa 000OIIeHHass cXeMa HEKOTOpOW KOHKpPETHOM kommanuu ¢ umeneMm '"C", xoropas
COCTOHMT M3 OTAeI0B (AHOHUMHBIH MyIbTHOOBEKT "OTaen”). [Tocneanue, B CBOIO 0Yepe/ib, COCTOAT U3
COTPYIHHKOB (aHOHMMHBIA MynbTHOOBEKT "CoTpynHuk'). PeduiekcuBHas CBS3b yKas3bIBaeT Ha TOT
(hakT, 4TO MEHeKep OT/IeNa SBISETCS B TO XKe BPEMS U €r0 COTPYIHUKOM.

C: KomnaHus

“local” nogpaspgeneHve

: OTtoen

“local” BeinonHaeT padboTy
“self” meHemkep I J

< - COTPYAHUK

Puc. 9. I'paduueckoe n300pa>keHne CBsI3EH ¢ Pa3TUuIHBIMHA CTEPEOTHIIAMU

[TockonbKy Ha JaHHOM QuarpaMMe OTCYTCTBYIOT COOOIIEHHUS, TO OHa HE SIBJIAETCS, CTPOro
roBopsi, 1uarpaMmoi koomnepauuu. Ckopee 3To ClieuanbHbIN ClIydail JuarpaMMBbl KJI1accoB, KOTOPBIN
MHOT/Ia Ha3bIBAIOT JUarpaMMoil 0ObEKTOB.

4. CooOmenus

Coobmienusi, kak sneMeHTHl s3blka UML, yxe paccmaTpuBanuch paHee NpU H3YyYCHHH
JuarpaMMbl - nocienoBarenbHOCTH. [lpu  mocTpoeHMm auarpaMmbl  KOONEpallMM OHU  MMEIOT
HEKOTOpBbIE JOMOJHUTEIbHBIE CEMAaHTHYECKHEe 0COOeHHOCTU. COO0IIeHHEe Ha TuarpaMMe KOOoIepaluu
cnenuuuupyeT KOMMYHHMKALMIO MEXKIY IBYMsI OOBEKTaMM, OAMH M3 KOTOPBIX MEpPEeNacT APYroMy



HeKkoTopyto uHpopmaruio. [Ipu 3ToM mepBbIii 00BEKT 0KHMIAET, YTO TOCIE MOTYYEHHUST COOOIICHUS
BTOPBIM OOBEKTOM IOCIIEAyeT BBIMOJIHEHHE HEKOTOporo naeiictBusa. Takum oOpa3oMm, HUMEHHO
COOOIICHNE SIBISIETCS TMPUYMHON WM CTUMYJIOM /ISl Hayalla BBIOJHEHHS ONEpaIfid, OTIPaBKU
CUTHAJIOB, CO3AaHWUA W YHHYTOXKCHHA OTIACIBbHBIX OGT’GKTOB. CBs3b O6CCH€‘{I/IBaCT KaHaJl A
HaIpaBJICHHOW Tepenadyd COOOIICHUH MEXKIy OOBEKTaMH OT OOBEKTa-UCTOYHHKA K OOBEKTY-
MOJIy4aTeo.

a) > B) ~

6)

Puc. 10. I'paduaeckoe n3o0pakeHrne pa3IuIHBIX THIIOB COOOIICHHU Ha THarpaMMe KOOTIepalluu

Coobmennst B si3pike UML Taxoke crenuuIupyroT pojiu, KOTOpbIe HIpaloT OOBEKTHI -
OTIIPaBUTENb M TOJy4yaTenb coolmieHus. CooOIIeHNs Ha JAuarpaMMe KOOTeparuu H300paKaroTcs
NIOMEYECHHBIMU CTPEJIKAMH PSAOM C COOTBETCTBYIONICH CBSI3bI0 WIJIM POJIBIO  ACCOIMAIINU.
HanpasieHue CTpesiku yKa3bIBaeT Ha MOJydaTesst COOOIICHU. BHEIHUI BUI CTPEIKH COOOIICHUS
UMEET OIpeNeeHHbIH cMbIcH. Ha amarpamMmax KooINepamuud MOXET HCIOJIb30BAaThCS OIUH W3
YeThIPEX THIIOB CTPEIIOK JJIsi 0003HaueHus coobienuit (puc. 10):

1. CrutonrHass JIMHUSL ¢ TpeyronbHo# crtpenkoir (puc. 10, a) obo3HayaeT BBHI3OB
IpOIeypPhl WIN APYroro BJIOXEHHOTO IMOTOKa yIpaBicHHs. MOXeT OBITh TaKKE HCIOJIb30BaHA
COBMECTHO C TapaJUIeTIbHO aKTUBHBIMU O0OBEKTaMH, KOTJa OJMH U3 HUX MepeaeT CUTHAI U OKUIACT,
NOKa HE 3aKOHYMTCS HEKOTOpas BJIOXKCHHAs IOCIIEAOBATEIbHOCTh JeicTBU. OOBIYHO BCE TaKue
COOOIICHUST SIBISAIOTCS CHHXPOHHBIMH, T. €. HHUIUUPYEMBIMH TI0 3aBEPIICHUH HEKOTOPOH
JESITEILHOCTH WM MTPH BIMOJIHEHHUH HEKOTOPOTO YCIOBHSI.

2. CrutomrHas muaus ¢ V-o0pasHoii crpenkoit (puc. 10, 6) o603HaYaeT mMpOCTOM MOTOK
ynpasienus. Kaxnmas Takas cTpeika u300pa)kaeT OJMH 3Tal B TIOCJIEOBAaTCILHOCTH IOTOKA
yrpasyieHus1. OOBIYHO BCE TAaKUE COOOIIECHUS SIBIISTIOTCSI aCHHXPOHHBIMH.

3. CrutomHass nuHUS ¢ monyctpenkoit (puc. 10, B) ucmonb3yercst it 0003HAYCHUS
ACHHXPOHHOTO  MOTOKa  ympaBieHus. COOTBETCTBYIOIIHE CcOOOmEeHHss  (HOPMUPYIOTCS B
NPOM3BOJIbHBIC, 3apaHee HE M3BECTHBIC MOMEHTHI BPEMEHH, KaK MPAaBHJIO, aKTHBHBIMH OOBCKTAMHU.
OOBIYHO COOOIIIEHHSI ATOTO THIIA SBISIOTCS HAYaTIBbHBIMU B ITOCIIEAOBATEILHOCTH IMTOTOKA YIIPABICHUS
U YaIlle BCEro MHUIUUPYIOTCS aKTePaMH.

4. [Myuktupuas nmunus ¢ V-ob0pasHoii crpenkoit (puc. 10, r) obo3HauaeT BO3BpaT H3
BbI30Ba mporeaypbl. CTpelKd 3TOTO THIA 3a4acTyH) OTCYTCTBYIOT Ha JuarpamMMax KOOIepallvH,
MOCKOJIBKY HESIBHO IPEIOoJaracTcs MX CYIISCTBOBAHME IOCIE OKOHYAHHS MpOIlecca aKTHBH3AIUU
HEKOTOPOU IESITETBHOCTH.

dopmat 3anucu coo0IeHuit
Kaxxmoe coobmieHne MokeT ObITh MMOMEYEHO CTPOKOW TEKCTa, KOTOpas MMEET CIIEMYIOUTUH
¢dopmar:
< IIpenmectBytomue coobmenus> < [CropoxeBoe ycnoBue]| ><BroipaxkeHne
nocneaoBarenbHoCTH><Bo3BpalliaeMoe 3HaUeHUE- UM coobmenus™> <Crmcok aprymMeHTOB>

PaccMoTpuM KakIbIil B3 ATHUX 3JIEMEHTOB 00JIee TOIPOOHO.

IIpenmecTByommne coo0IIeHHsA - €CTh pa3JICICHHBIC 3alsATBIMH HOMEpPa COOOIICHHUI,

3alMCaHHbIC MEPe] HAKJIIOHHOW YE€PTOUKOIA:

<Howmep coobmenus ','>< Homep coobmienust,> /'

Ecnu cnmcok HOMEpOB cOOOIEHHMI MYyCT, TO BCS 3alMCh, BKIIOYas HAKJIOHHYIO YEPTOUKY
(cmam), omyckaercsi. Kaxplii HoMep COOOIICHUST MOXET ObITh BBIPOKEHHEM IOCIICA0BATCILHOCTH
0e3 peKypCUBHBIX CHMBOJIOB. BbIpaskeHue JOKHO ONMpeAensiTh HOMEpP IPYroro CooOIIeHUs B 3TON
e TOCIIeIOBATEILHOCTH.



Camu HOMepa TMOCJIEIOBATEILHOCTH COOOIICHUH € OJMHAKOBBIM MpedHuKcOM 00pa3yroT
OTHOIICHHWE YIOPSJAOYCHHOCTH M, COOTBETCTBEHHO, HESIBHO YKAa3bIBAIOT Ha MPEANICCTBYIONIUE
cooOmieHusi. TakuM MPeAmecTBYIOMUM COOOIIeHHEM OyIeT COOOIEeHne C HOMEPOM, camasi IpaBas
muppa KOTOPOTO HA EIWHUILYy MEHbIIe, YeM Yy paccMaTpuBaeMoro cooodmeHus. Hampumep,
coobmenue ¢ Homepom "3.1.4.6" mMeeT B KadecTBE MPEIIICCTBYIOIIETO COOOIICHHE C HOMEPOM
"3.1.4.5".

CMbIC  yKa3aHUS TPEALIECTBYIOIIMX COOOMIEHUM 3akiifoyaeTcss B TOM, YTO JaHHOE
cooOIIeHnEe HEe MOKET OBITh Iepe/iaHo, MoKa He OyIyT nmepeaHbl CBOUM aJpecaTaM Bce COOOIEHUS,
HOMEpa KOTOPBIX 3alHCAHbI B IAHHOM CITHCKE.

[Tpumep 3amucu MpeANIeCTBYIOMMUX COOOICHHUH:

A3, B4/ C5: omnbka 3amucu (cextop).

CropoikeBoe ycJIOBHe SIBISIETCS OOBIYHBIM OYJIEBCKMM BBIPKEHHMEM U IMpeJHA3HAUCHO IS
CHHXPOHHM3AIMM OTICIBHBIX HHUTEH NOTOKA YHpaBJIEHHSA. 3alMChIBACTCd B KBaJIPaTHBIX
CKOOKax M MOXeET OBITh OIYIIEHO, €CIM OHO OTCYTCTBYET Y JaHHOTO cooluienus. CeMaHTHKa
CTOPOXKEBOTO YCIIOBUSI 00ECHEUYHBAET Mepeady COOOIIEHHS TOIBKO B TOM ClIydae, €CIi 3TO
YCIIOBUE MPUHUMAET 3HAYE€HUE 'HCTHHA'.

[Tpumep 3amucu CTOPOKEBBIX YCIOBUI 0€3 HOMEPOB MPEIISCTBYIOIIMX COOOIEHNMN:

. [(x>=0)&(x<=255)] 1.2: oToOpa3uTh Ha 3KpaHe IBET(X)

. [kommuecTBO up HOMepa = 7] 3.1: HabpaTh Tenedouusiit HOoMep()

BoipaxeHnue mnoc/jieq0BaTeJIbHOCTH - €CTh pa3/IEJICHHbIH TOYKAMH CIHCOK OTIENbHBIX

TEPMOB I1OCIIE0BATENLHOCTEH, OCIE KOTOPOTO 3aMChIBACTCS ABOCTOUHE:

<TepmMm nocnenoBarenbHOCTH . ><TepMm mocienoBareapHOCTH . >"

Kaxplil 13 TepMOB MPEJICTABISAET OTACIBHBIN YPOBEHb MPOLETYPHOI BIOXKEHHOCTH B hopme
3aKOHYCHHOW wuTepanuu. Hawmbonee BepXHHIl YpPOBEHb COOTBETCTBYET CaMOMY JIEBOMY TEpMY
MOCTIEIOBATENBHOCTU. Eciy Bce IOTOKU yIpaBJIeHHS MMapalljielIbHbIE, TO BIOKEHHOCTh OTCYTCTBYET.
Kaxxaplii B3 TEpMOB MMOCIIEIOBATEIILHOCTH UMEET CIICIYIOIINI CUHTAKCHC!

[Llenoe uncio| Mms] [CumBos pekyppeHTHOCTH].

. [lemoe wymciao yKa3plBaeT Ha TOPSAKOBBIA HOMEpP COOOIICHUS B TPOIETYyPHOI
MOCTIEIOBATEIFHOCTH BepxHero ypoBHs. CooOIIeHus, HOMEepa KOTOPBIX OTIMYAIOTCS HA CIUHUILY,
CJIETyIOT MOAPSA OJUH 32 APYTUM.

Hanpumep, coobmienne ¢ Homepom "3.1.4" crnemyer 3a coobmieHuem ¢ Homepom "3.1.3" B
MpOIIeAYPHOM mocieaoBaTenbHocTH "3.1"

. Nms  wucnonp3yercs anst  crnenuUKANWKM — TapauiebHBIX HUTEH  yIpaBICHUS.
CooOuieHus, KOTOpble OTINYAIOTCS TOJIBKO MMEHEM, SIBJISIOTCS MapajljieIbHBIMH Ha 3TOM YpPOBHE
BJIO’KEHHOCTH. Ha OHOM ypOBHE BIIO)KEHHOCTH BCE HUTHU YIPABICHUS SKBUBAJICHTHBI B CMBICIIE
MPUOPUTETA NIEpeIaul COOOIICHU.

Hanpumep, cooOmenus ¢ BbipaxeHwsmu "3.1Ja" u "3.1|0" sBnstoTcs mapaienbHbBIMUA B
MpOIIeAYPHOM mocieaoBaTenbHocTh "3.1"

. CHUMBOJ PEKypPEHTHOCTH HCIIONB3YeTCs Ml YKa3aHUS YCIOBHOTO WU MUTEPATUBHOTO
BbINOSTHEHUSI. CeMaHTHKa peKyppEeHTHOCTU MPEACTABISET HOJb MU OOJiblIe COOOIIEHUH, KOTOphIE
JIOJI’KHBI OBITH BHITIOTHEHBI B 3aBUCUMOCTH OT 3alMCAHHOTO YCJIOBHsI. BO3MOXHBI /IBa cllydasi 3aluiCH
PEKYPPEHTHOCTH:

1. > 'T' IlpemnoxeHnue-utepauuss '|' Ui 3aIHCH  HMTEPATHBHOTO  BBHIMOJIHCHUS
COOTBETCTBYIOIIETO BBIPAKEHHUS.

Wtepanus mpencTaBisieT MOCIENOBATEIbHOCTh COOOIICHUN OJHOTO YPOBHS BIIOKEHHOCTH.
[Ipennoxxenue-urepaysi MOXET ObITh OMYyIIEHO, €CIM YCJIOBUS HUTEpallud HUKaK He
cnenuuIpyroTcs. Haubomee dacTo mpeanoKeHUE-UTepaIs 3amiCchIBaeTCsS HAa HEKOTOPOM
TICEBIOKO/IC WK sI3bIKe TIporpammupoBanus. B s3eike UML dhopmat 3amucu 3Toro npeiioKeHus He
ompeneneH. Hampumep, "*[/:=/..n]", 4ro o3HadaeT mMmocieAOBATEIbHYIO Mepeaady COOOIICHUS C
napameTpom /, KOTOpbIi U3MeHseTCs OT 1 10 HEKOTOPOro 1EI0ro Yrcia N ¢ marom 1.

2. '[' [peanoxenue-ycinosue '|' ans 3ammcu BETBICHUS. DTO YCIOBHE MNPEACTaBISCT
Takoe cooOlIeHHe, nepesaya KOTOporo 1o JaHHOM BETBH BO3MOXHA TOJIBKO MPH UCTUHHOCTU ATOTO



ycaoBud. Yaie Bcero npeagoxkeHue-yciaoBUE 3alUChIBAIOT HA HEKOTOPOM IICEBIOKOJE MM S3bIKE
pOTrpaMMHUPOBaHUs, MOCKONbKY B s3bike UML ¢opmar 3amucu 3Toro npeasiokeHus He ONpeiesicH.
Hanpumep, [x>y] o3Hauaer, 4To cOOOIIEHNE O HEKOTOPOW BETBH OyAET MEpedaHO TOJBKO B TOM
cllydae, eclid 3Ha4eHue X OoJIble 3HAYCHHUS Y.

VYcnoBue 3anuchbIBaeTCs Tak K€, KaKk U UTepanus, HO 0e3 3Be3J0YKU. DTO MOYKHO IOHHUMATh
KaK HEKOTOPYIO OJIHOIIAroByro urepauuto. [Ipu 3Tom mpexanosnaraercsi, 4To UTEpanysl BITOJIHAETCS
nocienoBarenbHo. Ecim  HEoOXOAMMO OTMETUTh BO3MOYKHOCTh IApAUIENBHOTO  BBIMOJIHEHUS
urepaiun, B s3bike UML wucmonbesyercs cumBon "*||". Hrepauus He pacmpocTpaHseTcs Ha
BJIOKEHHBIE YPOBHM JIaHHOT'O MTOTOKA WM HUTH. KaXkaplil ypOBEeHb JOKEH UMETh CBOE COOCTBEHHOE
IpeACTaBICHUE ISl UTEPATUBHOI'O NOBTOPEHUS NMPOLEAYPHON MOCIEI0BATEIBHOCTH.

Bo3BpamaemMoe 3HaueHue mpeacTaBiseTcs B popMe CHUCKa UMEH 3HAU€HUH, BO3BpAIllaeMbIX
[0 OKOHYaHWM KOMMYHHMKAUUHU WM B3aUMOJIECHCTBHUS B MOJIHOW WTEpPALMU JAaHHOW MPOLEIYPHOU
MOCTIEIOBATENbHOCTH. OTHU HJIEHTU(UKATOPHl MOTYT BBICTYNATh B KayecTBE apryMeHTOB B
HOCIIEAYIONMX coo0meHnax. Ecian coobienre He BO3BpalaeT HUKAKOTro 3HaUYeHHsI, TO HU 3HaYCHHUE,
HU OllepaTop MPUCBAWBaHUs Ha IUarpaMMe KOOoTepaluy He yKa3bIBalOTCS.

Hanpumep, coobmienrne

1.2.3: p:= HaliTH_J0KyMeHT (crienuuKaus J0KyMEHTA)

O3HaYaeT IMeperavy BIOKEHHOTO COOOIIEHHs C 3alpoCcOM TOMCKa B 0a3e JaHHBIX HYXHOTO
JOKYMEHTa MO €ro crneuu@uxanuy, MNpuiyeM HCTOYHHKY COOOIICHHS IOHKEH OBITh BO3BpallleH
HalJICHHBIN JOKYMEHT.

. WUmsi cooluieHusi, 3amMcaHHOe B CHUTHAaType Iociieé BO3BpalllaéMOro 3Ha4YeHUS,
O3HayaeT UMs COOBITHSI, KOTOPOE HHULUHUPYETCS OOBEKTOM-IIONydYaTeIeM COOOILICHHs MOCIE €ro
npuema. Hanbosiee 4acTo TakuM COOBITHEM SIBIISIETCSI BBI3OB OIEpalid O0BEKTAa. ITO MOXKET OBITh
peaNM30BaHO PA3NUYHBIMU CIIOCOOAMHM, OJMH U3 KOTOPBIX - BBI3OB oOmepanuu. loraa
COOTBETCTBYIOIasl OIepalus 0JKHA OBITh OmpejesieHa B TOM KJIAcCe, KOTOPOMY IPUHAJICKUT
00BEKT-NIONTyYaTeb.

. Cnucok apryMeHTOB MpPEACTaBIseT cOO0M pa3/ieleHHbIE 3aNsThIMUA U 3aKII0UYEHHBIE B
KpPYyIJIble CKOOKH JIeHCTBUTENbHBIC MapaMeTpbl TOW OIEpalyy, BBI3OB KOTOPOW HHHUIUUPYETCS
JTaHHbIM cooOmieHneM. CHHCOK apryMEeHTOB MOXET OBbITh IYCThIM, OJHAaKO CKOOKH BCE DPaBHO
3amuchIBalOTCA. [[Js 3amucu apryMeHTOB TakKKe MOXKET OBITh HCIIOJIb30BaH HEKOTOPBIN ICEBIOKOT
WM A3BIK IPOTPAaMMHPOBAHHUSL.

Taxk, B IpUBEIEHHOM BEIIIIEC IPUMEPE COOOIIIEHUS

1.2.3: p:= HaiiTh_J0KyMeHT (CrienuuKaus J0KyMEHTA)

ApPryMeHT HalTH JOKYMEHT SIBIISIETCSI UMEHEM COOOIICHUs, a crenuuKa-1us JOKyMeHTa -
CIIUCKOM apryMEHTOB, COCTOSIIIMM W3 €IUHCTBEHHOIO JACHCTBUTEIHLHOIO NapaMmerpa onepauuu. [Ipu
3TOM MM COOOIICHHS O3HAYaeT oOpalleHHe K Olepanuy HaiTH_ TOKYMEHT, KOTopas J0JDKHA OBITh
orpeziefieHa B COOTBETCTBYIOIIEM Kilacce 00beKTa-MoayyaTes.

Ha pmarpamme koomepanuud TpH 3alHCH COOOIICHHWH TakKe MOTYT HCIOIb30BaThCs
CTEpEOTHUIIbl, PACCMOTPEHHbIE paHee NpU IOCTPOCHUHU JUarpaMMbl MoOCIeA0BaTeNbHOCTH. WX
CEeMaHTHKA M CHHTAKCHC OCTAIOTCs 0e3 M3MEHEHUs, IOCKOJIbKY ONpeieieHbl B HoTauuu si3pika UML

IIpumep MocTpoeHus1 TUATPAMMBI KOOI ePAUH

B kauecTBe nmpuMepa pacCMOTPUM TOCTPOCHHE JHArpaMMbl KOOTIEPAIIUH TSI MOJICITUPOBAHHUS
nporecca (OpMUPOBAHUS M paCIIeYaTKH y4eOHO-aKaJIeMUYECKOM CIpaBKH AJisl CTy/IeHTa. B kadecTBe
00OBEKTOB B 3TOM MPUMEpPE BBICTYMAIOT [/ TPOCTHIX U 2 MYJbTHOOBEKTA: AHOHUMHBIN OOBEKT,
npuHaanexamui kinaccy «CTYAGHTBI» C PONbI0 «OTCTAIOUUI», 2 O0BEKTa-CUPOTHI «IEKaH» H
«3arpocy», MyJIbTHOOBEKTHI «IIPOLEAYpPhl 00padOTKMU», MpHHAIeKAmue Kiaccy «I[IpumokeHus» u
«OKpaHHBbIe (OPMBI», AaHOHUMHBIM OOBEKT, MpUHAANEKAMMN Kiaccy «OmnepalmoOHHBIE CHCTEMBI»,
00BEKTHl «cepBep» - kiacc «CepBepbl», «ydeOHas wuHpopMmarms» - kiace «baspi/[aHHBIXY,
«rpuHTEp» - Knacc «[IpuHTEpHI».

Ha nHawampHOM 3Tame u300pa3uM Bce OOBEKTHI W CBS3M MEXIy HHMH Ha JHarpamme
KOOTIEPAIIUH MPH MOMOIIHM COOTBETCTBYIOIUX 0003HaueHwmi (puc. 11).
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Puc. 11. HayaneHelil pparMeHT AUarpaMmbl KOOTIEpAIMK JIs IpuMepa

B nocnenyromem He0OX0qUMO crienn(pUIMpPOBaTh BCE CBSI3M HAa 3TOHM auarpaMme, ykaszaB Ha
WX KOHIIAX HeoOXoaumylo mH(popManuio B ¢opme poseil cBs3eld. J[omosHEeHHBIH TakuM 00pa3om
BapUaHT JuarpaMMbl KOolepannuu n300paxeH Ha puc. 12.

ODBC-aparieep y4ebHas uHhopMaLIMs :

BasbilaHHbIX

§cegsep BO : Cepsepui

KaHan ceBA3n

. API-OC
npoueAyphl 06paBorin : i OI‘IEDBLIMOHHbIeCHCTeMbI%
MpunoxeHus i
BHyTprcUCTEMHBIA
uHTepdenc

SKpaHHble (POopPMbI

- USB-
oeal uHTepdelic
ocal
“global”  EEDER— “global” §anH'rep : [puHTEpSI §
L_&_;J
[ oTcTarwui : CTyaeHThl OeKaH !

Puc. 12. ¢pparmeHT ruarpaMMbl KOOTIEpaIlUU, JOTIOJTHEHHBIN CTEPEOTUIIAaMHU POJICH CBS3EH U
MMEHAMHU ACCOLIMALUN



Hakonen, Ha amarpamMmmy KOOIEpaliy HEOOXOIMMO HAHECTH BCe COOOIICHWs, YKa3aB HX
HOPSIIOK M CeMaHTH4Yeckue ocoOeHHOCTH. OKOHUYaTeNbHBIH (parMeHT JuarpaMMbl KOOIIEpaLUuu
n3o00paxkeH Ha puc. 13.

6 : “self’ kypHanuzauus 7 : BLINONHUTE NOUCK()

: ) ' ODBC-gpaeep {yyebHas uHbopMaums :
L j,CGDBED B0 : Cepeepl ¢ «c — — ——— BasbldaHHbIX

8 : BepHYyTb pesynkTaTt noucka()

KaHan cBA3n

5 . HanpaenTe SQL-3anpoc 9 : BepHyTL pe3ynbTat()
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I
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10 : nepepath Ha neyath()

npoueaypsl 06paboTku :
MpunoxeHus API-OC

— USB-
uHTEpeirc

§: OI‘IeDaLlMOHHbIeCMCTGMbli

BHYTpUCHCTEMHBI
vHTEpdeiic 4: nepeaatk 3HaueHus()

11 : MevaTb(cnpaeka)
3KpaHHble hopMbI

“local”
T 3: oTKpbITL()
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L 2anpoe.

“global” “global”

[ oTcTarowuin : CTyaeHTs! OEKaH :

Puc. 13. OxoHYaTeNnbHbIH BapHAHT AUArPaMMbl KOOTIEpaluu

Kak HeTpymHO 3aMeTuTh, quarpamma KOomeparuy AJis MpUMepa He COACPKUT HU BPEMEHHBIX
0COOEHHOCTEH TMepenayn COOOIIEHUM, HU OCOOCHHOCTEW >KM3HEHHOTO ITMKJIA YYacTBYIOUIUX B
JTaHHOW Koomepanuu 00beKToB. [103ToMy MOKET OBITh MPUHSATO PEIICHHE O TOM, YTO OHA SIBIISETCS
M30BITOYHON NIPU HAJMYKU TOCTPOCHHOM AMAarpaMMBbl IOCIEI0BATEIbHOCTH. JTOT (PAKT HE BHI3BIBAET
COMHEHHMH B TeX CIydasX, KOTJa CTPYKTypa B3aHMMOJCHCTBYIOIIUX OOBEKTOB SIBISETCS OYCHB
MPOCTOM.

Ecnu ke B3aumMojelCTByIolIHe OOBEKTHI 00pa3yloT MeEXIy COOOH pasziIMyYHBIE THIIBI
OTHOIICHHi-acconuanuii  (KOMIO3HIUS, arperamus), TO JuarpaMMa KOOIEepallMd OKa3bIBACTCs
HEOOXOUMBIM MIPEJICTABICHUEM MOJICTN Ha BCEX €€ YPOBHSX.

Kopotkue Bonpocsl

1) Yto aHaIM3UPYIOTCS C MIOMOILBIO TUArpaMM IMOCIIEI0BaTEIBHOCTH U KOOTIEPALIUH?

2) Jly1s1 4ero UCMoib3yeTcs uarpaMma mociieI0BaTeIbHOCTH?

3) [uist wero npeHa3HauCHA AMarpaMMa KOOIepariu?

4) B dYeM COCTOMT T[JIaBHOE OTJIMYHME JMArPAMMBbl KOOIEpAlMd OT JHarpaMMbl
MOCTIEI0BATEIBHOCTH ?

5) Uro, rimaBHBIM 00pa3oM, H300paXkaeTcst Ha AUarpaMMe KOorepamun?

6) [y 4ero UCIOINIB3YIOTCSl COCIUHUTEINILHBIC JTMHUK HA TUarpaMMe KOOTepauu?

7) MOXHO JT1 Ha THarpaMmMme KOOTepaluy yKa3blBaTh BpeMs B SBHOM BHIE?

8) Kak mnokaspiBaeTcsi BpEMEHHas IIOCIEIOBATEILHOCTh B3aUMOJCHCTBUN OOBEKTOB Ha
JuarpaMMme KOOTepalun?

9) Yto HyKXHO caenarh, €ClId HEOOXOIUMO SBHO CIEHH(DHIUPOBATH B3aWMOCBSI3U MEXIY
00BbEKTaMU B PeaIbHOM BPEMEHH?



10) Kakas guarpamma UML oGecrieunBaeT cTaTHuecKoe MPEACTABICHUE CTPYKTYPhI CHCTEMBI
KaK COBOKYITHOCTH B3aUMO/ICUCTBYIOMINX OOBEKTOB?

11) Kak ciioBoM 0003Ha4aeTCs B aHIIIMHCKOM BEPCHU AHarpaMma KOoorepamun?

12) B 4eM COCTOUT 11eJIb caMOii KOOTIEpaIiu?

13) CKOJIBKO CYIIECTBYET YPOBHEH MPEICTaBICHUS KOOIEpaIHK?

14) Yro noka3bIBaeT KOOMEpalys Ha YpOBHE CIICIU(PUKAIIINA?

15) Yto noka3sIBacT KOOIMEpaIus Ha YpOBHE IPUMEPOB?

16) Uro siBisieTcst 2JIeMEHTaMH KOOTIEpaIlii Ha YPOBHE CIICIH(HUKALIUH?

17) Yro nmoka3sIBa€TCs HA JUarpaMMe KOOIEPallui YPOBHS IIPUMEPOB?

18) Yto orTiruaet AuarpaMmy KOOIEPAI[UU OT JHarpaMMbl KJIaCCOB?

19) Kak n3zo0paxaercst Koomnepaiys Ha AuarpaMMe KOOTepaiy ypOoBHsI CrielnpUKaIim?

20) C yem coeauHsIETCS KOOIEpAIHsl HA JHarpaMMe YPOBHS CrienuuKamuu?

21) Uto moka3bIBaeT poiib Kiiaccu(puKaTopa 0ObEKTa Ha AUArpaMMe KOOTepaIiu?

22) Kak n3zo0pakaeTcst IprMeYaHue Ha JuarpaMMme KOoomeparium?

23) Kakoit ¢popMaT J0JKHA UMETh CTPOKA TEKCTA B MPSIMOYTOJIbHUKE 00BEKTa Ha JrarpaMMme
KOooTieparuu?

24) Jlns dYero MPUMEHSIETCS CHMBOJI * B CTPOKE TEKCTa B MPSMOYTOJbHHKE OOBEKTa Ha
JuarpaMMme KOOTIepalun?

25) Ha xakom sTame aHain3a UCIONb3yeTcs oOllee MpeICTaBICHNUE KOOIepalul Ha YPOBHE
crienuukanumn?

26) Uto packpbiBaeTCs Ha IMOCIACAYIOIIMX OJTalaxXx aHajiu3a C IOMOIIBI0 JTHArPaMMBI
KOOIIEPAaInH, KOT1a KaXKIasi U3 KOOMepalni MOJISKUT IeTATN3allil Ha YPOBHE IPUMEPOB?

27) IlpuBeaure popMaT UMEHH 00BEKTA HA JUAarpaMMe KOOTIEPaIlK B O0IIEM clrydae.

28) B ueM cocTOST 2 OTIWYHS B TEKCTE CTPOKH OOBEKTA MO CPABHEHHIO C TEKCTOM CTPOKH
KJIacca Ha JuarpaMmme KJiaccoB?

29) Kakoe oTHOIIIEHHE MEX Ty 00bEKTaMH ITOKa3aHO B IIpuMepe?

-_
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30) Kakas nHpopmarus mokasaHa Ha pUCyHKE B IIpuMepe?
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31) JlonmyckaroTcst i aHOHUMHBIE 00 BEKThI?
32) MoxHO 11 crienuUIpoBaTh 00BEKT O3 poIu?
33) MoHO JIn TIOKa3bIBaTh HA TUarpaMme KOooIepanuu 00 beKThI-CHPOTHI?

34) B npuBecHHOM IIPUMEPE Ha PUCYHKE ) KHHUIIUATOP 3aIlpoca» ecTh ... 00BEKTa KIIMEHT.

KMWEHT / MLHULMATOP 3anpoca { HMUMATOp_3anpoca [ 06paboTuumk_3anpoca : Cepeep . KnueHT :: basa_naHHbIX

a) 0) B) r)




35) B npuBeneHHOM NprMepe Ha pUCYHKE 0) MOKa3aH ... 0OBEKT.

KIMEHT / MHUUMATOP _3anpoca [ MHMUMaTOop_3anpoca [ obpaboTyumk_3anpoca : Cepeep . KnueHT :: basa_gaHHbIX

a) 6) B) r)

36) B mpuBemeHHOM mpuMmepe Ha pHCyHKe B) «CepBep» sBIsCTCS
MIPUHAJICKUAT OOBEKT.

.., K KOTOpOMY

KMWEHT / MLHULMATOP 3anpoca { HMUMATOp_3anpoca [ 06paboTuumk_3anpoca : Cepeep . KnueHT :: basa_naHHbIX
a) 0) B) r)
37) B mpuBeneHHOM TpuMepe Ha pUCYHKe T) «ba3a JaHHBIX» SBISETCS ..., B KOTOPBIH

Bxoaut kiacc Kiuenr.

KMWEHT / HUUMAaTOp 3anpoca [ MHMumMaTop_3anpoca | o6paboTumk_3anpoca : Cepsep . KnueHT :: Basa_paaHHbIx

a) 0) B) r)

38) Uro npencrasiser co00i MyIbTHOOBEKT HA TUarpaMmme Koorepamnuu?

39) Kakoil THI accolMaiuy JOIyCKAaeTCsi MCIOJIb30BaTh MEXAY OTACIBHBIM OOBEKTOM H
MYJIbTHOOBEKTOM?

40) [y 4ero MCIoib3yeTcss MyJbTHOOBEKT Ha JUarpaMMe KOOIeparium?

41) ;g yero Ha quarpaMMe KOOIepaIiy MpeIHa3HaueH COCTABHON 00bEKT?
42) Kak Ha3bIBacTCS COCTAaBHOM 00BEKT, IIOKA3aHHBIM HA PUCYHKE?

a: Window

. TOpn3oHTanbHad nosfoca_rnpoKpYyTKU

- BepTukKanbHaa nojoca_MNpoKPYTKU

: paboyasa obnactb

. CTpOKa_3aronoBka

43) Yto 0b603HauaeT Ha AUarpaMMe KOoIepalliy CTepeoTUn cBs3u "'association™?

44) Yro 0b603HAYaET HA AUarpaMMe KOOIEepallii CTEPEOTHIT CBA3K "parameter”?

45) Yto ob03HauaeT Ha AuarpaMMme Koorepaimu crepeorun cssizu local”?

46) Yto 0ob03HaUaeT Ha AUarpaMMe KOOoIepaluu crepeoTuir csa3u “"global™?

47) Yto ob03HauaeT Ha AuarpaMMme Koorepaiuu crepeorun cesizu " self "'?

48) B 4yeM COCTOMT OTJIMYHE COOOIICHHMS Ha JUarpaMMe KOOIEpalid OT COOOIICHHS Ha
JUarpamMme rmocie0BaTeIbHOCTH ?

49) Kak Ha guarpamMMe KooIepariyu u300pakaeTcs COOOIIEHHE IS BbI30Ba MPOLEYPhI HIIH
JPYTOro BJIOKEHHOTO MOTOKA YIIPABICHUS ?

50) Kak Ha muarpamMme KooTepaiyu M300pakaeTcsi COOOIICHHE, 3aJai0IIee MPOCTON MOTOK
yIIpaBJICHUS?



51) Kak Ha jguarpamMMe KOOIEpaIllMM H300pakaeTcs COOOIICHME, 3aaaroliee mepeaady
ACUHXPOHHOTO TIOTOKA YIIPaBJICHUS?

52) Kak Ha auarpamMme KOOIEpalud H300pakaeTcsi COOOIICHHE, 3aJaroliee BO3BpaT H3
BBI30Ba MPOLIETYPHI?

53) Uro mpeacraBiaser coOoOil Ha auarpaMMe KOOTMEpalMi CTOPOKEBOE YCIOBHE B CTPOKE
3aMmmucH COOOIIEeHUS?

54) B Kakux cioydasx B CTPOKE COOOIICHHMs Ha JMarpaMMe KOOIEPAaIlldh 3aliChIBACTCS
OTepaTop MpUCBAaUBAHUA?

55) CKoIbKO COOOIICHMI TTOKa3aHO Ha PUCYHKE B IPUMEPE TUarpaMMbl KOOTICpAIHH?

mt}: kommyTauus(a,b)

:KommyTaTop

4 ‘[1:=1..n]:Habop undpbi(i) 8: BbI30B aboHeHTa(b)

JlnHua ceazn 7: noaTeepanTs() \JIMHUs CBSA3K
c:TenedoHHbIKANNapaT 6: cozgatb() T d:TenedoHHublrANNapaT
|
2: Tow crvan() || | 1: noansaTe TpyGky | * 9: ssoHok() | | [ 10: noausiTs Tpy6Ky

3 *: noBOPOT AMCKa

“local”
q% :Paaroeop
— {transient}

“local”

116: HaYaTb 11a: HavaTe | . »
“global” yqacTHuK paaroaopa/\ paaroBop paarosop global” y4acTHuk pasrosopa
a:ABoHeHT b:ABoHeHT

56) Kakue 00bEKTHI y4acTBYIOT B KOOTIEPAIMH, [IOKA3aHHOW HAa PUCYHKE B 3aJaHUU 567

57) Kakast cTpoka TeKcTa 3alicaHa B COOOIIECHHH, KOTOpoe 0003HaYaeT BO3BpAT M3 BHI30Ba
IpOIEeypPhl HAa PUCYHKE U3 MPEIbIIYIIEro Bonpoca?

58) Kakoii 3 00BbEKTOB Ha JuarpamMMe KOOIEpAaIlMH W3 Bompoca 55 mmeeT peduieKCHBHYIO
CBSI3B?

59) Ckoabko cooOmieHuii B (opMe aCHHXPOHHOIO IIOTOKA YIpPaBiICHHS Ha JaHarpamme
KOOTIepaIuy, MOKa3aHHON Ha PUCYHKE U3 3a/IaHUs 55, HHUIIMUPYIOTCS aKTepaMu?

60) Yro o3nauaet crepeorun “local” csa3u Mexay oObeKTaMu a M C, a Takke oObekTamu D
u d?

3aaHus HA CAMOCTOSITEJILHYIO padoTy

1) CosnaiiTe TEKCTOBOE OMKMCAHHWE MOJENHM, MOKa3aHHOW Ha puc. 13. Ommmure 0OBEKTHI,
CBSI3U, COOOIIEHUS U UX OCOOEHHOCTH.

2) PaspaboraiiTe auarpaMMy KOOMEpalWHd, MOJACIHUPYIOIIYI0 TPOLECC TMOATOTOBKU
CONPOBOAUTENBHBIX JOKYMEHTOB U corsiacoBanust BKP nepen ee 3amuroii.

Kpatkoe omnucanne Mopaenupyemoro mpouecca. llociae pa3paboTku  mporpaMMHO-
UH(POPMAIIMOHHOTO KOMIUIEKCA ¥ TIOJITOTOBKU MOSICHUTEILHOM 3aITUCKU K MPOEKTY, BECh MaKET uepe3
3JIEKTPOHHYIO TOYTYy corjiacoBbiBaeTca ¢ pykoBomuteneM BKP. Jlanee on 3arpyxkaer Tekct 13 B
cucteMy AHTUILIaruaT», BBIIOJIHSAET MPOBEPKY U, IIPU YCHEIIHOW nposepke, noanucsisaet 113 BKP
u 1oTOBUT «OT3bIB pykoBomutessi» Ha BKP. Otdyer o mpoBepke M3 CHUCTEMBI «AHTHUIUIaruaT»
nojry4yaet Kadeapa u TOTOBUT COOTBETCTBYIOIIUI 1oKyMeHT. Tem BpemeneM, BKP B monnom o6beme
MOAAETCSl HAa PELEH3MI0 HAa3HA4eHHOMY pereH3eHTy. [locie mpoBepkM OH TOTOBUT PELEH3HIO,
MOATBEPKIae€T CBOIO MOJIKUCH B OTNEJIE KAJAPOB CBOET0 Mecta paboThl. PerieH3us Bo3Bpamaercs Ha
kadeapy BhIMTyCKHUKA.

Beco kommekt, Bkitodaronuii [13 BKP, o13b1B pykoBoauTENS, pELIEH3HIO, OTUYET O MPOBEPKE
B cCUCTeME «AHTHILIaruaT», OpOIIIOPYyeTCs B €AMHBIN MaKeT, MPOBEPSETCs 3aBelyoluM Kadeapoil u
MOAMKUCHIBACTCS.



