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NPEJINCIIOBUE

Kuwnra sBisiercs BBeA€HHEM B O0BEKTHO-OPHEHTHPOBAHHOE MOjie-
JMPOBaHUE U OOBEKTHO-OPHEHTHPOBAHHOE ITPOrPaAMMHUPOBAHNE HA SI3bIKE
nporpamMMupoBanus Java. KHura mocssineHa n3y4eHnio 00beKTHO-OpHEH-
TUPOBAHHOMN MapaJUrMbl IPOrpaMMHUPOBAHHUS, a TAKIKE OCHOB MOJIEINPOBA-
HUS CTPYKTYP OOBEKTHBIX TPOrpaMM. 3HAHHS U HABBIKH, TTOJYUYCHHBIC IIPH
M3y4YEeHUU MaTepuaia KHUTH, MOTYT PacCMaTPHBAThCSA KaK TeOpeTHUecKas
OCHOBA IS TIOCIIEAYIOIIET0 U3yUeHUsI 00 BEKTHO-OPHEHTHPOBAHHOTO IPO-
IPaMMHPOBAHHUSL.

WznoxxeHne cTpouTcs, MO0 MPUHLHUILY, «OT MOJACIN — K KOAY» H, TI0
BO3MOXKHOCTH, «OT 00ILero K yacTHOMY». [Ipu Takom roaxose, K n3y4eHHIo
[IPOrpaMMHUPOBAHNS, TBOPYECKUE YCUIIHS (POKYCHUPYIOTCS, B OOJIBILIEH CTe-
MIeHH, Ha 3Tare CHHTE3a MOJICNIH, a He Ha HTale HalHCaHUs MPOrPAMMHOIO
koma. Korna Monenbs CHHTE3MpOBaHa, TO 3a/1a4a, 10 CyTH, yke pemena. Kox
HEOOXOAMM TOJIBKO I TOTO, YTOOBI «MAaTEpPHAIN30BaTh) HalIEHHOE pellie-
HUE IPU TIOMOIIN KoMIbioTepa. Yem TouHee u hopMabHee crenuduupo-
BaHa MOJIEJIb, TEM IPOIIe 0TOOPa3UTh €€ B POrPaMMHBIN KOJI.

s pa3paboTky Mojeell B KHUT'e MCIOJIb3YIOTCSl CPEICTBA MOJCIIH-
POBaHMsI, IPEICTABISIOIINE COO0H KOMOMHAIMIO YHU(DUIIMPOBAHHOTO SI3bI-
ka monenupoBanuss UML (Unified Modeling Language) u si3bika orpanu-
yeHus: 00bekToB OCL (Object Constraint Language). OTMeueHHbIE S3bIKH,
4acTo, ABISAIOTCA (PAKTHUECKUM CTaHIAPTOM pPa3pabOTKH KOMMEPUECKUX
MIPOTPaMMHBIX IIPOEKTOB. B KHHTE, IO Mepe HeOOXOAMMOCTH, IIar 3a Ina-
rom, uzyydatorcs te aneMeHTsl UML u OCL, koTopble HY>KHBI JJ1s1 TOHUMa-
HU NOCNEAYIOUIEro MaTepHala.

YHuduuupoBanHbli 361K MopenupoBanust UML sBiisieTcst nuarpam-
MaTHYECKUM M MOJIEIIH, MIPECTABIAEMbIE B 3TOM SI3bIKE, 3TO JTHArPAMMBI,
MOCTPOCHHBIE C UCIIONIb30BaHUEM Tpa(uIecKuX CHMBOJIOB U TPABHJI, IPH-
HaTelXx B UML. JluarpammMaTuyeckoe NpeIcTaBICHUE MOJEIM HAIISAHO,
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JIETKO W OBICTPO BOCHPUHUMAETCS YEIOBEKOM, M B KOHIICHTPHPOBAHHOM
BUJIC CONCPXNKUT OOJBIIOEC KOJIMYSCTBO WHPOPMAIUU OTHOCHUTEIBHO MOJIC-
JMUPYEMOU CHCTEMBI.

OnHako, Kak MpaBWJIO, MOJEIH, MpelncTaBieHHble Toiabko UML-
JUarpaMmmaMu, CoJepKaT 3HAaUUTENIbHOEe KOJMYECTBO HEOMPEIETICHHOCTH U
HX CJIOKHO OTOOPA3UTh B IPOTPaMMHBIN KOJI. SI3bIK OrpaHHYeHHS 00BEKTOB
OCL sBisieTcss CHMBOJIBHBIM SI3BIKOM, KOTOPBIN pa3paboTaH CrIeIIHaIbHO KakK
nononHenne k UML, no3Bosnstollee yTOYHATh AUarpaMMaTHYECKUE MOJe-
U, YTOYHEHHE MOZACTH OCYIIECTBISACTCS IIPY TIOMOIIU ITPEIIOKEHUH, Bop-
MYJIUPYIOLINX OrPAaHUYCHUS, B paMKaX KOTOPBIX, JOJKHBI (PYHKIIHOHHPO-
BaTh TC WU MHBIC MOJCIIbHBIC dJieMeHThl. KoMOuuupyst UML-nuarpaMMei,
cnenudpuupyromue cTpykrypy, 1 OCL-npemioxeHus, creiuduiunpyo-
e OFpaHI/I'-IeHI/ISI, MOXXHO l'IOJ'Iy‘II/ITB MOACIb cozlep)Kamy}o MUHHUMYM HC-
OTIpEeNICIIEHHOCTH.

Cpena MOeHpOBaHHUS, TIPENCTABIIIOMAs coboit komOouHarmo UML
u OCL, 6a3upyercs Ha UAEAX OOBEKTHO-OPHUEHTUPOBAHHON ITapaJuTMBbI
MPOrPaMMHUPOBAHUS, H MTOITOMY IIEHHOCTh MOJICNICH, CHHTE3HPOBAHHEBIX B
9TOM Ccpelie, 3aKJIFYacTCs B TOM, YTO OHU SIBJISIFOTCSI CICHU(UKAIIUSIMH, J10-
CTATOYHBIMHU JJISL «PYIHOI» UIIH «aBTOMAaTHYECKOW» TeHEePAIlUU ITPOrpaMM-
HOTO KoJla B pamKax 3Toi mapaaurmel. Muorue CASE-cuctemsl (Computer
Aided Software Engineering) B COCTOSHHH aBTOMAaTHYECKH T€HEPHPOBATH
mporpaMMHBIA kof, ucronb3yss UML-OCL monenu B KauyecTBE MCXOMHBIX
cnenuuKanui.

Jis 9TeHWs KHUTH HEeOOXOAMMO 00JIagaTh HEKOTOPHIMU TPEIBapH-
TEJIbHBIMU 3HAHUSIMH W HaBbIKAMH. [IpenrosiaraeTcs, 4TO YUTATElIb 3Ha-
KOM C OCHOBaMM IIPOrpaMMUPOBAHUs Ha S3bIKE IIPOIPAMMUPOBaHUS Java 1
HMCECT OIIBIT I/IMl'IepaTI/IBHOFO nu npoueﬂypHoro HpOFpaMMI/IpOBaHI/Iﬂ Ha 5TOM
SI3BIKE.

Kuura He sABISETCS CIIPAaBOYHUKOM W TIOCTPOCHA TaKMM 00pa3oM,
YTO TPEAIoaracT MOCIEAOBATEIFHOC H CHCTEMAaTHIECKOE N3y ICHIIC Ma-
Tepuana.



ObbEKTHO-OPUEHTUPOBAHHAS
NAPAJUTMA
NPOrPAMMWPOBAHKSA

3HauuTeNbHAs YacTh YHH(HUIIMPOBAHHOTO S3bIKA MOJEITHPOBAHUS
UML u s13b1ka 00bekTHBIX orpanndeHnit OCL MoryT paccMarpuBaThes Kak
cpezcTBa 1uist GOpMaIM30BaHHOTO H3JI0KEHH S 00hEKTHO-OPHEHTHPOBAHHOM
napaaurmbl nporpammupoBanust (OOIT). Cnoxuo nousts UML-Monenu u
OCL-npennoxeHuss 6€3 3HAKOMCTBAa ¢ OCHOBHBIMH HJICSIMH, JISKAIIAMHA B
OCHOBE 3TOW mapaanurmbl. [103TOMY NepBBIN paszen MpeaAcTaBiIseT cOOOH
BBe/IeHME B 0a30BbIc OHATUS U UAcH, coctaBisroniue OOIl. B Hacrosmem
pazfnene kpaiiHe pegko ucnonbsyercs UML u Boce He ucnonbs3yetcs OCL.
WHorna npumMensieTcs npocToit Java-nogoOHblil nceBIoKoA, KOTOPbIH M03Bo-
ngeT 0e3 U3IHUIIHEH JeTau3aliy 3aUChIBaTh KOMITAKTHBIE MTPe/II0KEHHS,
HEOOXOAMMBIE /ISl HIUTIOCTPALIUY N3JIaraeMbIX HIIEH.

1.1. KoHuentyanbHble 0CHOBbI

Hauném nzyuenne OOII ¢ nepeunciieHnss OCHOBHBIX MTOHSTHI, COCTaB-
JIAIOUTNX €€ KOHIENTyalbHYI0 OCHOBY. BHauane Tonbpko Ha30BEM 3TH MOHS-
THs, CQOPMUPOBAB HEOOXOMUMBIN CIOBAPh, MOCKOIBKY MX YIITyOJIEHHOMY
M3YYEHHUIO TIOCBSIICHO TIOCIIENYIOMIee H3I0KCHHIE.

OnuuM u3 pyHmameHTanbHBIX moHsTH OOl BN TCS MOHSTHE NPO-
epammnozo 06vekma. OOBEKT — 3TO 3JIEMEHTApHBIN «ICHCTBYOIIHIN»
KOMIIOHEHT OOBEKTHOW HporpaMmbl. bynem cumrarh, 4To srodast cyml-
HOCTb MOYXKET MBICIUTBCSI KaK OOBEKT, a JI00ass KOMIBIOTEpPHAsl IPOrpam-
Ma MOXET OBITh MpPE/CTaBlIieHa HAOOPOM B3aWMOJIEHCTBYIOMINX OOBEKTOB.
TexHH4eckoe YCTpPOICTBO WM €ro OTAEJIbHbIA KOMIIOHEHT, IEPCOHAaX
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KOMITBIOTEPHOI HTPHI, OTACTbHAS JTUIHOCTH, OAHKOBCKUAN CYET W T.II. MO-
T'yT OBITh IIPEACTABICHEI B BHJIE 00BEKTOB. OOBEKT 00Ia1acT BHYTPEHHEH
CTPYKTYpOH U cOCTOUT 3 ABYX 4actel: (1) HaOopa nozreti oovexma u (2)
Habopa memoooe obvekma.

HaOop moneit Oynem Ha3bIBaTh ampuOymugHolli Mooeivio OOBEKTa.
OtaenbHOE TIOJI€ 00BEKTA, B O0IIEM clydae, TakKe sIBIseTcs 00bekToM. B
9TOM CMBICIE aTprHOyTHBHAS MOJIEIb HEKOTOPOTO O0BEKTa ABISETCS 00BE-
JNHHEHHEM (acconnanueii) 00bekToB. KommuecTBo 00heKTOB-TIONEH, aCCOIIH-
HPOBAaHHBIX B aTPHOyTHUBHYIO MOJETh, M UX CMBICIIOBas Harpy3Ka orpese-
JISIIOTCSI KOHTEKCTOM (DyHKIIMOHMPOBaHUs o0bekTa. Hanpumep, ecin moze-
JMpYeTCs cucTeMa ydyéra MoJepyKaHHbIX aBTOMOOWJIEH, IpeHa3HaYeHHbIX
JUJISL TIPOJIaXKH, TO OOBEKTAMU TAKOW CHCTEMBI MOT'YT OBITH MPOIaBaCMbIC
aBTOMOOWIN. ATpUOYTHUBHBIE MOJIEIH ATUX OOBEKTOB MOTYT OBITH COCTAB-
JICHBI U3 CIACAYIOIINX MOJICH: «TUT aBTOMOOHIISH», «XapaKTEPUCTUKH JBHUTA-
TEJIS», «TOII BBIITYCKay, «KOIMYECTBO MPOHICHHBIX KUIIOMETPOBY, «TaHHEIC
0 TPEOBIAYIIEM BIANCIBIE», «CTOUMMOCTEY H T.O. JIF000H 0OBEKT MOXKET
OBITH IPE/ICTABIICH PA3JIMYHBIM KOJMYECTBOM aTpuOyTOB. UeM KOHKpeTHee
00BEKT (ueM OoJIbIle MBI 3HAEM- 00 00BEKTE), TeM OOJIBIINM KOJIHYECTBOM
aTpuOyTOB MBI MOXEM €ro ornucartb. Harnpumep, Mbl MOJKEM JIETKO TTPOIOJI-
JKHUTH CIIMCOK anI/I6yTOB OG’I)GKTa «aBTOMOOMJIb) JJI1 TPUBEICHHOT'O BBIIIEC
npumepa. OngHako, yeM 0ojiee aOCTPAaKTHBIM U HEONPEACTICHHBIM SBISCTCA
00BEKT (4eM MEHbIIIE MBI 3HaeM 00 0OBEKTE), TEM MEHBIIINM KOJHUECTBOM
aTpuOyTOB MBI MOJKEM €T0 OIHcaTh. Harmprmep, CI0KHO COCTaBUTh JIITHH-
HBIH CITMCOK aTprUOyTOB JUIsI MOJICNI TAKOT'O OOBEKTA, KaK «IyIIay.

[onst, BXonsinye B aTpuOyTUBHYIO MOJEJb, MOT'YT OBITH CI'PYIIIHPO-
BaHBI 110 OOLTHOCTH XapaKTePUCTUK. B nanbHelieM Mbl pacCCMOTPUM KJlac-
cU(UKaMIO MOJEH M0 OTHOIICHHIO K PA3IMYHBIM KJIacCH(DUKAIMOHHBIM
MpHU3HAKaM, a IMOKa BBEAEM KJIacCHPHKAINI0, HEOOXOOMMYIO IS JaTbHe-
mero m3noxeHus. bynem nenuts mons Ha: (1) 6azosvie u (2) npoussoonsie.
3raveHus1 6a30BBIX MOJICH HE 3aBHUCST IPYT OT APYTa, a 3HAYCHUS TPON3BO-
JIHBIX TI0JIel (hOPMUPYIOTCS U3 3HAUCHMH 0a30BBIX Mojel. B nmpuBeaeHHOM
BBIIIIE TIEPEYHE TOJIeH aTpuOyTHBHON MOJENIN aBTOMOOWIISI BCE TIOJIS SIBIISI-
10Tcsl 0a30BBIMU, OCKOJIBKY, HATIPUMED, 3HAYCHHUE MTOJIS1 «TUI aBTOMOOHIIS»
HE 3aBUCUT OT 3HAYEHUS MOJISI «CTOMMOCTBY». HO eciiy MBI BKIIIOUHUM B aTpu-
OyTHBHYIO MOJIETb aBTOMOOWJIS TIOJIE «BO3PACT aBTOMOOMUIISI», TO TO TOJIe
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OyJeT IMPOM3BOIHBIM, TIOCKOJIBKY €ro 3HadeHHe (hopMHpyeTcs N3 3HaAYCHUS
TOJISL «TOA BBIITycKay. Jpyroi npumep. Ecin cpenn monelt arpulyTHBHOM
Moziesi 00BbEKTa, MOJCIMPYIOIIEro KOHKPETHYIO JIMYHOCTh, UMEIOTCs Oa-
30BBIC TIOJISI: KMMS», KOTYECTBO» U «(DaMMINs», TO MOJIe KMHUIIMAIBD) SIB-
JISIeTCs TPOM3BOIHBIM, OCKOJIBKY €ro 3HaueHHe popMHUpyeTCs U3 3HAYCHHH
MePeYHCICHHBIX 0a30BBIX MOIEH. [ TaBHOE OTINYHE MPOU3BOAHBIX MOJICH OT
0a30BBIX 3aKJIOYACTCS B TOM, YTO 3HAYEHUSI TPOM3BOIHBIX MOJIEH HE MOTYT
OBITH N3MEHEHBI ITPOU3BOJIEHBIM 00pa30M, a JOJIKHBI H3MEHSATHCS CHHXPOH-
HO C M3MEHEHHEM COOTBETCTBYIOIMX 0a30BBIX mosei. [Toatomy npousso-
OHble NOJisL UMEION Cmamyc nouet, NPeOHA3HAYeHHBIX MOIbLKO OISl YIMEHUSL.

COBOKYITHOCTh 3HA4YEeHUIl NoJiell 00beKTa Ha3bIBACTCS COCIMOSHUEM
o0bvexma. 3HaueHusl 1ojeld o0beKTa B mpouecce ero (GpyHKIMOHUPOBAHUS
MOXeT U3MeHAThCsA. [loaToMy cocTosiHMEe 00BEKTa ONPEAETIACTCS MOMEHTOM
BPEMEHU.

Bropoii cTpyKTypHOIl 9acTbi0 0OBEKTa SBIAETCS HAOOp METOMOB.
MeTozp!l onpenensioT (pyHKIHOHAIbHBIE BO3MOKHOCTH 00BEKTa MIIH, KakK
YacTO TOBOPST, nogedeHue obdwvekmd. MeTon NpeacTaBisseT co0oil mpo-
rpaMMHBIH KoJ, oopMIIeHHBIN B BuJe mnporpaMMmHoi ¢ynkmun. OOIl
MIPEAIOJIAraeT, YTO COCTOSIHUE 00BEKTa MOXKET OBITh H3MEHEHO TOJIBKO IPH
TTOMOIITH €TI0 METOJIOB.

Metoz 00beKTa HAYMHAET BBIIIOIHATHCS MOCIIE MOy YEHHS 3a1poca OT
Jpyroro o0beKkTa. 3ampoc, MHUIHMUPYIOMUI BBITIOTHEHHE METO/A, Ha3bl-
BaeTcs coobuyeruem. Takum 00pa3oM, B OCHOBE (PYHKIIHOHHPOBAHUS 00B-
€KTHOM IpOrpaMMBbl JISKUT OOMEH COOOLICHUSMHU MeXay e€ 00BbeKTaMHu.
Coo01ieHne Bceraa aJpecoBaHo KOHKPETHOMY METOJY, pUHAIIeKAEeMY
KOHKpETHOMY 00beKTy. JlJ1st Toro, 4ro0bl cooOIIeHre MOTIIO OBITH aJpeco-
BaHO KOHKPETHOMY OOBEKTY, OH JOJDKCH UMETh YHUKAIBHBIA 00beKmHblil
uoenmughuxamop.

Kaxp1ii 00beKT yYHUKAJICH, TOCKOIBKY KaXKIbIi O0OBEKT YHHUKAJIBHO
XapaKTEPHU3YETCsl CBOMM COCTOSTHHEM M MIACHTH()UKATOPOM, U B TO JKE Bpe-
M, K&KJBIH 00 BEKT MPUHAIICKHUT Kaaccy 06bekmos. Takum o6pazom, OOIT
MIPEATOJIaraeT, YTO B MUPE, B KOTOPOM MBI )KHBEM, BCE CYIITHOCTH MPEACTaB-
JICHBI HE €IMHUYHBIMU 00BbEKTaMH, @ MHOJKECTBAMHU OOBEKTOB MJIH KJlacca-
Mmu. MlHOrIa 00beKT Ki1acca Ha3bIBAIOT TAKKe, okzemnispom kiacca. Kiace
HMeeT IPUMEPHO TAKYyI0 Ke CTPYKTYpY, KaKk H 00BEKT, T.e. cocTouT u3: (1)
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mosnielt u (2) metomoB. OHAKO, €CH 00BEKT — 3TO «ACHCTBYIOUIHID KOM-
MTOHEHT MPOT'PAMMEI, KOTOPBIH XapaKTepU3yeTCsl 3HAUCHISIMU CBOUX ITOJICH
(cocTOsIHEEM) M MOKET BBIITOJIHSATH JACHCTBHS IIPH TOMOIIY CBOMX METOJIOB,
TO KJACC — 9MO ONUCAHUE MHOIICECMEA CMPYKIMYPHO NOOOOHBIX 00BEKMO8.
IlonsiTEe cocTOsHME HE MPUMEHUMO K Kiaccy. lIporpaMMucT onucsiBaeT
Kj1acc 00BEKTOB, a He KX bl 00beKT B oTnenbHOCTH. OOl npeanonaraer,
YTO MOCTIE TOTO KaK KJIACC OMICAH, TO C €ro MOMOIIIBIO MOKHO CO371aTh CKOJIb
YTOZHO MHOTO OOBEKTOB, 3a/1aBas TOJISIM, OMUCAHHBIM B KJacce, KOHKpET-
HBIC 3HAYCHHSL.

[Ipu MonenTupoBaHUY IPOrPAMMHBIX CHCTEM B TaKOW (hopMaTH30BaH-
Holt cpene, kak UML-OCL, «pa3MbIBaeTCs» IpaHULla MEXKAy TaloM aHa-
JIM3a MPEAMETHON 001aCTH M 3TATIOM MTPOCKTUPOBAHUS, U, 110 CYTH, 002 3TH
aTarna peanau3yroTcs B Ipolecce MojenupoBanus. Tak, Hanmpumep, OaHKOB-
CKas CHCTeMa MO 00CTYKHBAHUIO KIIMEHTOB BKJIFOYAET KACCHPOB, KITMUCHTOB,
0aHKOBCKHE cueTa, OaHKOBCKHE OIEpaIlii, ICHeKHBIE CPeACcTBa U T.1. Bee
9TH CYIIHOCTH PEalIbHON CHCTEMBI B OOBEKTHOM MporpamMme OyIyT Tpen-
CTaBJICHBI COOTBETCTBYIOIIMME MPOTPAMMHBIMH OOBEKTAMH, O0ObEIHHEH-
HBIMH B KJIacChl. B Mofienin paccMaTpuBacMoro mpumMepa, HaBepHoe, OyayT
¢urypupoars kiaccel: Kaccup, Kinuent, bankosckuit cuér, bankoBckas
ornepanusi, JleHe)KHbIC CPEICTBA | T.1.

B03MOXHOCTB CO3MaHMS KITACCOB, MOICTHPYIOMINX KOHKPETHYIO MPO-
OrmemMHYIO 007acTh, sABIseTcs omHUM U3 gocTomHCTB OOIl. O0bsBreHme
KJIACCOB BBOAHT B OOBEKTHYIO MPOTPAMMY HOBble Munbl, PACIIUPSIONINC
SI3BIK MIPOTPaMMHUPOBAHUS B HAIPABICHUH MOJACITHPYEMON CHCTEMBI VIIH
npobnembl. Wmest B TOM, 4TOOBI TMO3BOJUTH Pa3pabOTUYHUKy MPOrPaMMBI
aJlalITUPOBATL A3BIK IMPOI'PaMMUPOBAHUSA K Mo,uenupyeMoi/i CHUCTEMEC HJIN
npobisiemMe myTEM BBEACHHUS HOBBIX THIIOB, CIICIIU(PHYHBIX JJIs1 3TOW CHUCTE-
MbI uin mpodsembl. OOIT opueHTHpYeT MporpaMMHCTa Ha OMMHUCAHUE TPO-
OJeMBI B TepMUHAX CaMOH TPOOIIEMBI, a HEe B TS pPMUHAX IIPUMUTHBHBIX JaH-
HBIX, OTPAKAIOMIUX apXUTEKTYPY KOMIBIOTEpA.

YacTo 00BEKTHI KIACCUPHUITUPYIOT KaK HOCHOSIHHbLE U HENOCMOSIHHbIE.
MecToM XpaHCHHUS HETIOCTOSTHHBIX OOBEKTOB SIBJISIETCS OCHOBHASI, SHEPTO-
3aBUCUMaAs MMaMATh KOMIIBIOTCPA, @ MECTOM XPaHCHHS IMOCTOAHHBIX 06'1)-
€KTOB — BHCIIHAA, DHEProHe3aBUCMasA MMaMsATh. HpOFpaMMHaS[ cucremMa,
KOTOpasi CTPOUTCSI U3 HETOCTOSHHBIX OOBEKTOB, HA3BIBACTCA 0ObEKMHAA
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npoepamma, a IporpaMMHasi CHCTEMa, KOTOpasi CTPOUTCS U3 TOCTOSHHBIX
00BEKTOB — 0ObekmHuas 6aza OanHvlx. MoIenu, CHHTe3UPOBaHHEIC B CPEIC
UML-OCL, kak mpaBuiio, MOr'yT ObITh TpaHC(OpMHPOBAHBI JINOO B 00B-
EKTHYIO MPOrpaMmy, In00 B 0ObEKTHYIO 0a3y JaHHBIX.

OOII mpencrapisieT co00M COBOKYMHOCTb UJEH O TOM, KaK JOJKHBI
CTPOUTHCS MTPOTPaMMa, SI3bIK TPOrPAaMMHUPOBAHUS U CUCTEMA TPOTpaMMHU-
pOBaHMS, TTIO3BOJISIONINE CO3aBaTh XOPOIIO CTPYKTYpPHPOBaHHBIE, JIETKO
MOIUPHUIIIPYEMBIC U HaIEKHBIE KOMIBIOTEPHBIE TporpaMMbl. Cpear MHO-
JKecTBa uueH, nexauux B ocHose OOI, BbIAETUM U PACCMOTPUM CIENY-
FOIIIHE:

= MHKAICYJISIIHS,

= TaMsITh 00BEKTA O CBOMX MPEIABIAYIINX COCTOSHUSX;

= 00BCKTHAS UJICHTUYHOCTD,

= COOOIIEHMS,

* CTaTHMYECKHUE IOJISI M METOIbI;

= HacCIICZOBaHHUC U

= [IOJMMOP(H3M.

1.1.1. Uukancynayus

OOBeKTHAs UHKANCYAAYUs — ITO TAKOU CIOCO0 BHYTPEHHEH OpraHm-
3aK 00BEKTA, KOIJIa COCTOSHIE 00EKTa MOXKET OBbITh JIOCTYITHO HJIH U3-
MEHEHO TOJIBKO OIIOCPEIOBAaHHO, ITPY ITOMOIIN COOCTBEHHBIX METOIOB 3TOTO
oObekTa. Mest nHKancynsuuu 6a3upyercst Ha MPEANoIoKeHUH O TOM, YTO
HEMOCPEACTBEHHBIN JOCTYII K aTPpHOY THBHOM MOJICITH 00BEKTA TOJKEH OBITH
3arnpeiiél. B aToM ciydae 00bEKT KOHTPOIMPYET JOCTYI K CBOMM IOJISIM,
U MOJYYUTH 3TOT AOCTYI MOXHO TOJIBKO IPH ITOMOIIY METOHOB OOBEKTA.
WHKancynsnus 3alMIIaeT aTpHOyTHBHYIO MOJIeTIb 00BbEKTa U AETalld pea-
JM3al{H er0 METOIOB OT HECAHKIIMOHUPOBAHHOT'O BMELIATEIbCTBA U3BHE U
ynpouiaet paboTy ¢ 0ObEKTOM.

Jutst Toro, 4ToOBl MOPYYUTHh MHKANICYJIMPOBAHHOMY OOBEKTY BBIIIOJI-
HUTh KaKyl0-TO padoTy, HET HEOOXOAMMOCTH OBITh 3HAKOMBIM C €r0 aTpH-
OyTHUBHOH MOJCNIBIO W JETAJsIMH peajn3aiuu MeTonoB. s storo mo-
CTaTOYHO 3HATh Ha3HAUYCHHWE METOIOB M yMETbh UX BBI3bIBAaTh. MHKEeHepHI,
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KOHCTPYUPYIOIINE TEXHUYECKUE CUCTEMBI, CIJIOLIb U PSAOM HUCIIONIb3YIOT
WJICI0 MHKAICYJISIUUU. TaK, HAaIpUMED, MBI JIETKO «IIOPYyYaeM» TeJIEBU30PY
YMEHBIIUTH TPOMKOCTD HJIM MEPEKJIIOUUTHCS Ha APYToil KaHaJl, He 3Has HU
BHYTPEHHETO YCTPONCTBA TEJIEBU30pa, HU TOr0, KaK OH ATO JeJaeT.

J11s1 HarJIs1 THOM rpapruecKOil HILTFOCTPALIMH HICH HHKATICYISIIAN H30-
Opa3uM OOBEKT B BHJIC aTPUOYTHBHON MOJICIH, OKPYKEHHON «3alUTHBIM
CJI0eM» METOJIOB, TaK, KaK 3TO M300pa’keHO Ha mpuMepe oObekTa dwarf
(rHOM) Ha puc. 1.1.

getLocation setLocation

moveForward

Puc. 1.1. UnkancyaupoBaHHblii 00bekT dwar f

O0mBekT, n300paxkeHHbIi Ha puc. 1.1, MogenupyeT GUrypKy rHoma, re-
PEMEIIAOLTY0CS TI0 SKpaHy MOHUTOpA. DKpaH MOHUTOpA PaccMaTpUBaeTCs
KaK CeTKa, COCTOAIIas U3 MHOXECTBA NMPOHYMEPOBAHHBIX KJIETOK, peria-
MEHTHPYIOIIUX MepemenieHne o0bekTa-raoMa. OObEKT MOXKET MOBOPAYH-
BaThCsl HAIIPABO MJIM HAJIEBO, TIEPEMEIATLCSI BIEPET HA HEKOTOPOE KOJTHYe-
CTBO KJIETOK U CMESATHCSL.

Omnumiem aTpuOyTHBHYIO MOJIENIb ¥ METOAbl 00bekTa dwarf B HOTa-
uuu, npunsaToir B UML.

ATpuOyTuBHasE MoJedb 00bekTa dwarf ONUCHIBACTCS TOJBKO OJHUM
TIOJIEM.

location:int

[one ¢ umenem location XpaHUT HHPOPMAIHIO O TEKYIIEM MECTO-
HaXOXKJICHUU 00BEKTa B BUJIE TIOPSAKOBOTO HOMEpA KIIETKH.
[Noenenune oobekTa dwarf ompenenseTcst ey oIMMH METOIAMU.
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turnRight():void

Merox ¢ nmenem turnRight noBopaunsaet 00bekT Ha 90° rparycoB 1o
XOJly 4aCOBOH CcTpeiKU. MeTo He UMeeT BXOJHBIX [1apaMEeTPOB U HUYErO HE
BO3BpAILACT.

turnLeft():void

Merox turnLeft moBopaumBaeT 00beKT Ha 90° rpamaycoB MpOTHB
X0Jla 4acoBOM CTpenku. MeTon Takike He MMeeT BXOAHBIX MMapaMeTpoB U
BO3BPAILAEMOI 0 3HAUCHHU .

moveForward(numbOfSquares:int):boolean

Meton moveForward mepeMemacT oOBEKT BHEPEN HAa HEKOTOPOE
KOJIMYECTBO KJIETOK. MeTon MMeeT OIMH BXOJHOM MapaMeTp ¢ MMEHEM
numbOfSquares Tuna int, KOTOpBIN 3aJaéT 3TO KOJUYECTBO KJIETOK.
Merton BO3BpalllaeT 3HAYCHHE THIIA boolean, KoTopoe HHGOpMUpyeT 00
YCIEITHOM HJIA HEYCIEIIHOM BBIIIOJIHEHUH METO/A.

laugh():void

Meton laugh u3naér 3ByK, moxoxui Ha cmex rHoma. OH HEe uMeeT
BXOJIHBIX TTAPaMETPOB U BO3BPAIIAEMOr0 3HAUCHUSI.

getLocation():int

Meron getLocation Mo3BOJSET y3HATh MECTOIONIOKEHUE 00BEKTa
Ha ’KpaHe MoHUTOpa. OH He UMeeT BXOIHBIX MapaMeTPOB, HO BO3BpAIIaeT
3HaYeHUe TUMA int.

setLocation(newLocation:int):void

Merox setLocation mo3BOJISET MPUHYIUTEIBHO YCTaHOBHUTDH (H-
T'ypKy THOMa B JIIO0YIO KJIETKY, 3aJjaBaeMylo IapameTpoM newLocation
(HOBOE MECTOHAXOXKICHUE).

B nanpHeiimeM MBI TOAPOOHO paccMOTpHUM, KakuMm oOpa3zom B UML
OIIMCBHIBAIOTCS TIOJISI M METOIBI U KaK MX MOKHO YTOYHHTbH IPH TTOMOIIH
OCL-orpannuenuii. Iloka poroBopumcs o cinenyromeM. [Ipu onucanum
MMEH NPUMHUTHBHBIX THUHOB AaHHBIX B UML Mmozmensix Oyzem ucroib3o-
BaTh TUIBI, IPUHSATHIE B sA3bIKE MporpaMMupoBaHus Java. B npocreiiniem
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Cly4ae OIUCcaTelb MOJsl COCTOUT U3 MMEHHU OIS M UIMEHU THIIA MO, pas-
JIeNEHHBIE ABOETOUNEM, A OIUCATENb METO/Ia — TOJIBKO U3 €r0 3aroJI0BOKa
B BHJIC UMEHU METO/1a, IEPEYHs BXOAHBIX 1apaMETPOB B KPYIJIBIX CKOOKaX,
JIBOETOYHS U TUIIA BO3BPAILlaeMOro 3HaueHus. Eciin y MeToaa oTCyTCTBYIOT
BXOJIHBIE MTAPAMETPBI, TO KPYTJIbIe CKOOKH OCTalOTCs MycThIMU. Eciau meTon
HUYEro He BO3BpAIIAeT, TO B KOHIIE, ITOCIIEC IBOCTOYHS, 3aITUCHIBACTCS CITy-
xeOHoe ci1oBo void (mycToit). Umena mosneit, BXOAHBIX TapaMeTPOB METO/Ia
U JIOKAJIBHBIX NIEPEMEHHBIX METO/A, a TAK)KE MMEHA METOJ0B HAUMHAIOTCSA
CO CTPOYHOM (MaJICHbKOI) OyKBBI. FIMEHA THIIOB IIEpPEMEHHBIX ¥ BO3BpaIlla-
eMBIX 3HaueHHH OyaeM 3anuchIBaTh ciienylomum odpasom. Eciau ucnoms-
3yeTcsi IPUMHUTHBHBIN THI, TO €r0 UMl HAYMHACTCS CO CTPOYHON OyKBBI
(manmpumep, int, boolean). Ecau nporpaMMucT BBOAUT HOBBIM THII, TO
MM DTOT'O TUIIA HAYMHAETCS C TTPOMUCHON OYKBHI (Hampumep, Square). B
TOM CIy4ae, eClIM UMs NEPEMEHHON MM METO/a COCTOUT U3 HECKOJIBKHX
CJIOB, HanpuMep getLocation (MOMyYUTh MECTOHAXOKICHHUE), TO CIIOBA,
13 KOTOPBIX OHO COCTOMT, 3aIlMCHIBAIOTCA 0e3 mpobena M KakJil0e HOBOE
CJIOBO, KpOME TIEPBOT0, HAUMHAETCS ¢ TIPOIUCHOM (O0JIBIION) OyKBEIL.
WukancynupoBaHHbIH 00BEKT CKPBIBACT CBOIO aTPHOY THBHYIO MOJEITH
OT moJb30BaTessi 00bekTa. [1osiHOe MM YaCTUYHOE COKPBITUE aTpHOyTHB-
HOM MOJIIM Ha3bIBACTCS (UHPOPMAYUOHHOU CKPbIMHOCHbIO. TEpMUH WH-
(bopManoHHas CKPBITHOCTh 03HAYAET, YTO MOJIb30BATENb 00BEKTA HE TOMb-
KO HE MMEET JOCTYyMa K IOJIsIM 00BEKTa, HO TAK)KE HE 3HACT MX KOJIUYECTBO,
MUMEHA U THIBL. JTO, OHAKO, HE MENIAeT MOIb30BATENIO TOPYYaTh OOBEKTY
BBITIOJTHEHHE HEKOTOPOH pabOTHI MPH IIOMOIIH METO/IOB, B TOM CIIy4ae, €CIIH
TIOJIB30BATENI0 W3BECTHO, KAKMMH METOJaMU 00J1a/laeT 00bEKT M YTO OHH
nenarot. Eciin umeet MecTo nHpoOpMannoHHast CKPHITHOCTh, TO U3MEHEHHUE
COCTOSIHHSI 00bEKTa HEBUIMMO JIs TIONIb30BaTeNs. Tak, HampuMep, He 3Has
aTpuOyTUBHYIO MOZIETh O0BEKTa, MPUBEICHHOTO Ha puc. 1.1, MOXHO 3acTa-
BUTH ATOT OOBEKT NOBEPHYTH HAJIEBO, HAITPABO MJIN IIEPEMECTHTHCS BIEPE.
HecmoTpst Ha HMHPOPMAIMOHHYTO CKPBITHOCTD, TTOJIb30BATEb MOKET ITOTY-
YHUTb JOCTYI K aTpUOY THBHOM MOJIeJIN 0OBEKTa, €CIIH B CIIMCOK METOIOB 00b-
€KTa BBEJ/ICHBI CIIEUANbHBIE Memodsl docmyna. Hanpumep, 3Ha4eHUE TOJIS
location MOXHO MPOYECTh IIPH MOMOIIU MeToNa getLocation (momy-
YUTh MECTOHAXOXKJICHHE), a IIPH MMOMOIIN MeTosa setLocation (ycraHo-
BUTHh MECTOHAXO0XKICHUE) MOKHO 3aIIHCaTh B 3TO 10JI¢ HOBOE 3HAUCHUE.
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WHKancysaus mpeanoiaraeT TakKe peaiu3ayuoHHyio CKPblMHOCHIb.
Peanu3aiioHHasi CKPBITHOCTh O3HAYAET, YTO OT MOJb30BATEsl OOBEKTa
CKPBIBACTCS TO, KAKYIO BHYTPECHHIOK OPraHU3aIUI0 UMCIOT METOMIBI 00hEK-
Ta ¥ KaK OHU PCaIM30BaHbL

WudopmannonHas ¥ peain3alioHHas CKPBITHOCTH SIBJISIOTCS CHO-
co0aMu «CBOpauyMBaHUS» CIIOKHOCTU Tporpammsl. [1o cyTH, oHM 03Haua-
0T, YTO JUUIsl BHEIIHETO MOJIb30BaTelsl 00bEKT MOXKET ObITh MPE/CTABICH B
BUJIE «4EPHOTO AIIMKa». BHENIHUH M0Ib30BaTEIb 00BEKTA MOKET 00J1a/1aTh
TOJIBKO 3HAHHUSIMH O TOM, YTO YMEET JIeJIaTh O0BEKT, HO HE 3HATh, KAK OH 3TO
JIeNIaeT U KaK OH BHYTPEHHE CKOHCTPYHUpOBaH. TakuM 00pa3oM, JJisi BHEII-
HETO MOJIb30BATENIs MOJTHOCTHEO MHKATICYTUPOBAHHBIA O0BEKT MPEICTABIIS-
€TCsI TaK, KaK 3TO CXeMaTHYCCKU U300pakeHo Ha puc. 1.2.

turnlLeft turnRight

moveForward

Puc. 1.2. ukancynupoBaHHblil 00beKT dwar £, Kak OH IpeCTaBIsIeTCs
BHEILIHEMY I10JIb30BATEII0

IIpencraBnenne oObekTa B BHJE «UEPHOrO SIIMKa» O3HAYAET, 4TO
BHEITHEMY T10JIb30BaTEI0 00BEKTA TOCTYTHBI TOJIBKO 3ar0JIOBKH METO/IOB
00BeKTa. DTOrO BIOJIHE JIOCTATOYHO JIJISl MCIOJIB30BAaHUS 00BEKTa B 00B-
€KTHOH IIporpamme.

Wukancynsinust obecriedynBaeT OOBEKTHOH HpOrpaMMme CIEAYIOIINe
IpeuMyliecTBa. Bo-nepBbix, H3MEHEHU s, BHOCUMBIE B KOJI METO/Ia 00bEKTa
HOCSAT JIOKAJIBHBIN XapaKTep M HE OKA3bIBAIOT BIUSHUSA HAa OCTAJIBHYIO YacTh
nporpammel. Hanmpumep, MOXKHO U3MEHUTB alTOPUTM, PEAIN3yeMblil METO-
oM moveForward, HO €CIH 3arojJOBOK METOIA OCTAETCs MPEKHUM, TO
HUKAaK HE MOBJIHSET Ha OCTAJIBHYIO YaCTh IPOrPAMMBL.

Bo-BTOpBIX, 00BEKT 3aIIMIIICH OT TAKOT'0 BHELITHETO BMEIIIATEIbCTBA B €TI0
BHYTPEHHIOIO OpraHHU3aIfIo, KOTOPOE MOXKET IPUBECTH K OLIMOKaM B padoTe
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IIporpaMMBbI Ha 3Tare BelnonHeHus. Hanprumep, 3Hadenne nons location
Uit o0bekTa dwarf He MOXKeT OBITh OTPUIATEIHBIM, TOCKOJIBbKY SBIISCTCS
HOMepoM KJIeTKU. MeTon set Location MOXET 3TO KOHTPOJIUPOBATH U pa3-
pelIaTth 3anuchIBaTh B 110 1location TONBKO MONOKUTEIbHBIC 3HAUCHHUS.

1.1.2. NamaTb 06bEKTa 0 CBOUX NpeAbIAYLWUX COCTOAHMAX

OOBexT 001amaeT CroCOOHOCTRIO 3aIOMHHATH CBOE IPEABITyIIee CO-
crostaue. Korjga oOblyHas mporpaMmHas npouenypa uiu QyHKIus 3aBep-
maeT paboTy M BO3BpAallaeT YIPaBICHUE BHI3BABIICH ee Iporpamme, OHa
«YMHpaeT», OCTaBiIsAs Mocie ceOsl TONBKO MONy4YeHHBIH pe3ynsrar. Korna
9Ta ke (YHKILHs BBI3bIBAETCS MOBTOPHO, TO OHA 3aHOBO «POXKJIACTCS», HE
IIOMHSI HUYETr0 U3 CBOEH mpenblaye «xu3an». Hanpumep, kaxasiii pas,
KOT/Ia BBI3bIBACTCS (PyHKIUS HAXOXKICHMS 3HAYCHUS] CHHYCa HEKOTOPOTO
apryMeHTa, B IIEPEMEHHYI0, B KOTOPOIl HaKaIJINBaeTCsl OKOHYATEIbHBIN pe-
3yJIBTaT, OJDKEH OBITH 3aITMCaH HOJIb, @ B IEPEMEHHYI0, KOTOpast Olpe/es-
€T MOMEHT BbIX0/1a U3 IIMKJIa — (UKCHPOBaHHOE 3HAYCHUE, ONpEeIsIoIIee
TOYHOCTB BBIYUCIICHUS CHHYCA:

Korna co3nmaéres n pa3zmeriaercs B MaMsATH BHOBb CO3IAHHBIN OOBEKT,
TO B €r0 TIOJIS 3aIMCHIBAIOTCS HEKOTOPBIE HAuaIbHBIC 3HAYEHMS, OIPEIEIIs-
OIINE HAYaJIbHOE COCTOSHUE 00BEKTA. DTOT MPOIECC HA3BIBACTCS HAYAIb-
Holl uHuyuanusayueli obvekma. B manpHeieM, B mporecce QyHKITHOHHPO-
BaHMsI O0BEKTA, €ro COCTOSIHNE M3MEHSIETCS, OAHAKO OOBEKT, B OTIIMYHE OT
IporpaMMHON (pyHKIIMN, TOMHUT CBOE MPOIILIIOE M COXpaHseT HH(HOPMAIIHIO
0 CBOEM IIpEIbIAYIIEM COCTOSIHUU HEONpeneiaéHHO A0aro. COBOKYIHOCTb
nosieit oOobekTa (ero aTpuOyTHBHAS MOJAETH) IMPEACTaBIsIeT cOOOH TO «3a-
MIOMHHAIOIIEE YCTPOICTBO», B KOTOPOM XPAHUTCS MPEAbIAYILEE COCTOSHUC
0o0BekTa. B mpuBeneHHOM BEIIIE TpUMepe 00BEKTa, MOICIHUPYIOIEro (hu-
T'YPKY THOMA, TIEpEeMETIAafOIErocst 1o 3Kpany MOHUTOPA, COCTOSTHHE, OIHCHI-
BaeMoe 3HauYeHHEeM Mol location (MecTOHaXOXIEHHE), OoCie 3aBepiie-
HUS pabOTHI KaKOro-TH00 U3 METOJOB ATOr0 0OBEKTa COXPAHSETCSl BHYTPH
obbekra. [IpencraBum cebe, 4TO MBI, IPH HAYAJIBHON MHUIMATM3ALUN 00b-
eKkTa dwarf, yCTaHOBHJIM T'HOMA B IEHTPE DKpaHa, a 3aT€M IEPEMECTHUIIN
ero BIepén, BbI3BaB MeTol moveForward. 'HOM 3aHsU1 HOBOE MOJIOXKEHHE.
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[IpencraBuM nanee, 9TO MOCIE 3TOrO MBI TIPEPBAIN PabOTy ¢ THOMOM, BBI-
3BaJIM METOJ] APYToro o0bEKTa, HO Yepe3 HEKOTOPOE BPEMsI BEPHYJIUCH K I'HO-
My U CHOBA BbI3BaIu MeToJ moveForward. [locne moBTOpHOro BeI30Ba Me-
Toa moveForward THOM He IIPBITHET» B LIEHTP U HE HAYHET JIBIDKEHUE U3
LIEHTpa, a TIEPEMECTUTCS B HOBOE MOJIOKEHHE, HAaUMHAs OT TOTO MOJI0KCHHUS,
KOTOpOE OH 3aHMMAaJI TI0CTIe MPEABAYIIEro BBI30Ba MeTo/la moveForward.

1.1.3. 06beKTHasA UACHTUYHOCTD

OObeKTHAS UACHTUYHOCTh — JTO CBOMCTBO 00BEKTa, KOTOPOE MO3BO-
JseT NACHTH(UIMPOBATH €ro KaK OTICIbHYIO U YHUKAJIBbHYIO [TPOrpaMM-
HYIO CYIIHOCTbh U OTJIMYaTh OT BCEX OCTAJIbHBIX 00BEKTOB. [[J1s1 peanun3a-
MU 0OBEKTHON HICHTHYHOCTHU KaXKIbIi OOBEKT JOIDKEH COACPIKATh YTO-TO
YHUKaIFHOE, 9YTO OTIIMYAET €ro OT BCEX OCTANBHBIX 00HEKTOB.

CymectByeT ABa crmocoba peanm3aldél OOBEKTHOH HICHTHYHOCTH.
[lepBeIii crioco® OCHOBaH Ha TOM, YTO OOBEKTHI PA3IMYAIOTCS TI0 UX COCTO-
stHUSIM. OOBEKTHI OJJHOI0 M TOr'0 7Ke KJlacca OTIIMYAI0TCs IpyT OT Jpyra TeM,
YTO 3HAYEHMS UX MOJIEN pa3JInYHbI. B IMPOTUBHOM CJ1y4ac Mbl UMCJIN OBl UJCH-
THYHBIC KOMTUHU OJTHOTO U TOTO ke 00beKkTa. Takum 00pa3om, COBOKYITHOE 3Ha-
YEeHHUE BCEX TOJIeH OMHO3HAYHO HACHTH(UIHPYET 00BeKT. B psine ciayuaes ais
OTHO3HAYHON MACHTH(HUKAIINHA 00BEKTa JOCTATOYHO 3HATH 3HAYCHUS TOIBKO
HEKOTOPBIX €ro MONei. B 4acTHOM citydae i 3TOro JOCTaTOYHO 3HATH 3HA-
YeHHe TOJIBKO OfHOro oJis. Harprmep, 00beKTHI Kilacca Person (JIMYHOCTH)
MOTyT MJICHTH(HUIHMPOBATHCS 3HAYCHUSAMHU TPEX mnosieil: firstName (ums),
secondName (pamumnus) u dateOfBirth (mara poxaenus). OmHako,
MOXKHO BBECTH B CITMCOK IOJIeH Kjlacca Person Mojie, 3HaYeHue KOTOPOro
JIOCTATOYHO ISl YHUKAIBHON HACHTU(PHUKALINN JTHIHOCTH. DTO MOXKET OBITH,
HaTpuMep, ToNe, XpaHsIlee WHINBUAYAIbHBIH WACHTH(OUKAIIMOHHBIA HO-
Mep ToCyIapcTBEHHON HAJIOroBoi HHCTeKINH. COBOKYITHOCTH TIONICH KiTacca,
3Ha4YEHHSI KOTOPBIX JOCTATOYHBI ISl YHUKAIGHOW MACHTU(PUKAIIMN 00BEKTa
9TOTO KJacca, OyfeM HasblBaTh Kiaioyom Kiaacca. Koy mocTyreH mporpam-
MHCTY, 1 OH MOXKET IIPOYMTATh €ro 3HaueHue. Takum oOpa3oM, NepBblii cro-
€00 peanuzany 00bEKTHOW UICHTHYHOCTH 3aKJII0YASTCs B 3a/laHUU KITF0Ya
KJIacca TP €ro OMHMCAaHWK M B WCIIOIB30BAHHH ATOTO KIFOYA MPH paboTe ¢
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obwekTamu. Takoif criocod peann3annu 00bEKTHON HACHTHYHOCTH IIPAMEH -
eTcsl, TIIaBHBIM 00pa30M B 0OBEKTHBIX 0a3ax JaHHbIX.

Bropoii crmocod peamu3anuu 0OBEKTHONH HICHTUYHOCTH, KOTOPBIH
UCTIOJIB3YeTCsl B OOBEKTHBIX MPOrpaMMax, 3aKJII04aeTcs B TOM, YTO YHH-
KaJIbHOCTh 00BEKTa 00ECHeunBaeTCs CHELHATIbHBIM IOJIeM, Ha3bIBa€MbIM
00BEKTHBIM HJIeHTU(HKAaTOpOM (cokpatnénno OID — Object Identifier), ko-
TOPOE asmomamuyecku 8600Umcs 6 00vekm 8 momenm e2o cozoauus. OID
SBIISICTCSA BHYTPEHHUM CPEICTBOM HAECHTH(HUKAIINHA OOBEKTOB, OH HEIOCTY-
IIeH MPOTPaMMHUCTY H, ¢ TOYKH 3PEHHS KOMITHIISITOpA, SBISCTCS aapecoM
y4acTKa OCHOBHOM MaMSTH KOMIIBIOTEPA, B KOTOPOM pa3MeliaeTcst OOBEKT.
B momeHT co3nanus oobekta ero OID 3amuchiBaeTCsl B IEPEMEHHYIO CChI-
JI0O4HOro Tuma. (s paboTel ¢ 00BEKTOM IMPOrpaMMHCTY HE HYKHO 3HATh
saadenne OID. JlocTaTOYHO 3HATh UM CCBLTIOYHOM MepeMeHHoi. CoznanuemM
00BEKTOB YIIPABISACT MPOrPAMMHUCT, BKJIIOUAs B KO/ METO/A CIEIHATIbHbIC
TIpeIOKeHHS ¢ orepatopoM new. O0beKT Kitacca Dwar £ MOXKeT OBITh CO3-
JIaH TP TIOMOIIIN CIIEAYIOMIETO MPEIJIOKEHHS

Dwarf dwrl = new Dwarf(dwrlLocation)

[IpennokeHne o3HadaeT; YTO HEOOXOAUMO CO3JaTh OOBEKT KJacca
Dwarf u 3anucars ero OID B nepemenHyto ¢ uMeHeM dwrl Tuma Dwarf.
BHOBB cO31aHHBIN 00BEKT HEOOXOAMMO Pa3MECTHTD B KIIETKY, 3371aBaeMYI0
3HaYeHHEM IepeMeHHOM dwrlLocation. MexaHu3M aBTOMaTHYECKOM
uneHTuduKanuu oosexToB mpu nomomu OID rapaaTupyer, ato: (1) o0beKT
COXpaHSET OAMH M TOT )K€ NACHTH(HUKATOP BO BPEMs CBOETO CYIIECTBOBA-
HUSI, BHE 3aBHCUMOCTH OT TOI'0, YTO IMPOUCXOAHT C 00BEKTOM; (2) HE CyIe-
CTBYET JIByX 00BEKTOB, KOTOPBIC HUMCIOT OJIUH U TOT ke uaeHTUuKatop; (3)
BCAKHIH pa3, Korja co3qaéTcs HOBBIM O0BEKT, My MPUIHUCHIBACTCS UACHTH-
(uKaTop, KOTOPBIH OTINYAETCSA OT BCEX OCTAIBHBIX MJICHTU(PHUKATOPOB, KaK
CO3JJaHHBIX B IIPOIILIOM, TaK M TEX, KOTOpBIE OyIyT CO3ZIaHbI B OyayIIeMm.

Ha puc. 1.3 n300paxéH 00bEKT, CHAOKSHHBIH 00BEKTHBIM UICHTUDH-
KaTOpPOM B BHJI€ YCIIOBHOIO 3HaueHus 123456.

Kak Obl710 0OTMeueHO paHee, JUIsl TIOJyUeHHs JIOCTYNa K OOBEKTY He
Ha1o 3HaTh 3HaYeHue OID. [IporpaMMucT nojyyaer JOCTYI K OOBEKTY OI10-
CpEIOBaHHO, Yepe3 3HAYCHHE CChUIOYHON nepeMenHoil. Puc. 1.4 nmmroctpu-
pPYeT OTMEUEHHBIN ONOCPENOBAHHBIN JOCTYIL.



1.1. KoHuenTyanbHble 0CHOBbI 23

getLocation setLocation

moveForward

Puc. 1.3. O6wexT knacca Dwarf ¢ OID, paBubiM 123456

getLocation setLocation

dwrl

[T25a56] >

moveForward

Puc. 1.4. 3nauenne nepemenHoi dwrl ccbutaercst Ha 00bekT ¢ OID, paBubIM 123456

SIcHO, 4TO BBITIOTHEHNE TPEAJIOKEHUS
Dwarf dwr2 = new Dwarf(dwr2Location)

MIOPOKIAET emE OUH OOBEKT, TAKKe IMPUHAUISKANN Kiaccy Dwarf, HO
¢ IpyT'MM HJICHTU(PHUKATOPOM, Hampumep, 654321. Puc. 1.5 mutmoctpupyer
JIOCTYTI K 00BEeKTY dwr2.

getLocation setLocation

dwr2

[es4321]—>

moveForward

Puc. 1.5. 3HaueHue nepemeHHOI dwr2 cebinaercs Ha 00bekT ¢ OID, paBHbIM 654321
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Eciu Mbl TETIEPH BBITIOJITHUM OIICPAIINIO ITPUCBANBAHU A
dwr2 = dwrl

TO 3HaYEHUS IepeMeHHbIX, dwrl n dwr2, OyayT OAMHAKOBBI, 00€ TIEpEeMEeH-
HbIe OyyT yKa3bIBaTh HAa OJIMH M TOT K€ OOBEKT, UMEIOMINN UACHTH(UKA-
TOp, paBHBIN 123456 (3HaueHHe MepeMeHHOl dwrl), U, ClIeI0BATENBHO, 10-
CTYT K 00BEKTY C HACHTUPHKATOpOM 654321 (3HaueHHe mepeMeHHON dwr2)
CTAaHOBUTCS HEBO3MOXKHBIM. DTa CUTYallds WILTIOCTPUpyeTcs puc. 1.6.

dwrl

123656 ]emn, ~ 1z
dwr2
[zase] =

DNGTES

Puc. 1.6. [Tepemennbie dwrl u dwr2 CCBUIAIOTCS Ha OAHMH U TOT XKe 0OBEKT.
JocTyna Ko BTOpoMy, 00BbEKTy Ooee He CyecTBYeT

OOBEKTBI, Ha KOTOPEIC OTCY TCTBYIOT CCHUIIKH, PACCMATPHBAFOTCS KaK He-
HY>KHBIC U TOJJICKAIINE YHUITOKCHHIO. B s13bIKe mporpaMmmMupoBanust Java
TAKHUC O6'])€KTbI ABTOMAaTUYCCKHU yHI/I‘lTO)Ka}OTCSI HpI/I IIOMOIIHN HpOFpaMMbI,
Ha3bIBAEMOM «cOOPIIMK Mycopay. [IporpaMma «cOOPIIHUK MyCOpay MePHOIHU-
YECKHU CKaHUPYET MaMsITh, 00HAPYKUBAET OOBEKTHI, HA KOTOPbIE OTCYTCTBY-
FOT CCBLIKH, M OCBOOOKIAET MAaMSTh OT 3TUX 00beKTOB. CJIe10BaTeIBHO, €CIIN
MporpamMmMa HarrcaHa Ha sS3bIKe TPOrpaMMIPOBaHUs Java, TO s yAaJCHUS
HCHYXXHBIX 00BCKTOB HE HAJIO NMPUHUMATH CIICIUAIBHBIX Mep. JlocTaTouHO
clieNaTh TakK, 4TOObl Ha HEHY)KHBIC 00BEKTHI OTCYTCTBOBAJIM CCHUIKH.

Jis paznuueHust OAHOMMEHHBIX MOJICH B pa3IUYHBIX 00BEKTaX, CO3-
JTAHHBIX [IPU IIOMOIIU OJTHOT'O U TOTO JKE KJIacca, HeOOXOIMMO UCIIOIb30BaTh
noanoe ums nois. IIoMHOe UM IO 00bEKTa COCTOUT M3 MMEHM CCBHIIOY-
HOH MepeMEeHHOI Ha OOBEKT M UMEHHU TOJIS, Pa3JeJeHHbIC CHMBOJIOM «TOY-
kay». TakuMm 00pa3om, CTPYKTYpa MOJHOI0 UMEHH T0JIs1 00BEKTa UMEET BUJT

<HMS CCBUIOYHOH NEPEMEHHOI> . <UMS MOJIS>



1.1. KoHuenTyanbHble 0CHOBbI 25

Bepuemcs k cutyanuu, KOraa co3AaHbl U pa3MeLLEHbl B TaMSITH J1Ba pa3-
JIMYHBIX 00beKkTa dwrl M dwr?2 Kiiacca Dwarf W HalleH HEIbI0 SBIISIETCS
KOIMPOBAaHUE METOJa, B KOTOPOM HEOOXOIMMO CPaBHHUTH MECTOIOJIOKCHUE
THOMOB. MeCTOI0JI0’)KEHIE THOMOB XPaHUTCA B JIBYX MOJIAX C OJIMHAKOBBIM
nMeHeM location. OmHako, AJisl KOPPEKTHOM 3amucy BBIPAXKEHHS, OCY-
HIECTBIISIONIETO CpaBHEHUE, HAM HEOOXOIUMBI pa3TUIHbIC IMEHA TIEpEMEH-
HBIX, XpaHSLIUX MECTOIOJOKEHUE TIEPBOrO U BTOPOro rHoMoB. [loaToMy B
YIIOMSHYTOM BBIPaKCHUH HEOOXOIMMO MCIIOIh30BATh ITOJTHBIC MEHA ITOJIeH

dwrl.location noine location B oObekTe dwrl
dwr2.location noire location B oOBekTe dwr2

Ilonubie nMeHa mosei HGO6XO}1PIMBI HE TOJIBKO AJId pa3IMuYCHUA OOAHO-
WMEHHBIX MOJieH B O6’beKTaX, CO3JaHHBIX MPH TIOMOIIN OAHOTO U TOI'O K€
KJjracca, HO BO BCE€X CiryvasX, KOrga KOO METOoAa MUCIIOJIB3YET MMEHA rmojei
«CBOUX» U «UYIKUX» 00BEKTOB.

1.1.4. Coobwenus

OO0BEKTHO-OPHEHTUPOBAHHAS IIPOrpaMMa peasiu3yeT CBOE MOBEICHUE
My TEM TIOCIIEIOBATEIHHON aKTUBU3AINN 00BeKTOB. OOBEKT, OyIydn aKTH-
BU3HPOBAH, BBIOJHSACT OJMH U3 CBOUX METO0B. OJIMH 00BEKT aKTUBH3UPY-
€T APYToi 00BEKT ITyTeM Nepeadn eMy coobuyenus. Takum o6pa3oM B 00b-
eKTHO-OPUEHTHUPOBAHHOI IPOrpaMMe COOOIIEHHUE SIBISIETCS] CPEACTBOM BbI-
30Ba MeToa 00bekTa. CoOOLIEHNE MOXKET TaKKe CIY)KUTh MEPEHOCYHKOM
JTAHHBIX OT OXHOTO 00BekTa K Apyromy. OOII gomyckaeT, 4ToOBI 0OBEKT Iie-
penaBan coobuienus camomy cebe. Takum oO6pazom, COOOIIECHHE SBIACTCA
CpPEeICTBOM, IPU IIOMOIIN KOTOPOTrO 00BEKT-OTIIPABUTENb MepenaéT 00bek-
TY-MOIYYATENIO 3aIPOC O BHITIOIHEHHH OJHOTO U3 METOOB O0BEKTa-MOITY-
yarens. OObEKTOM-0TIIPaBUTENIEM M 00BEKTOM-TIOIYYaTesIeM MOXKET OBbITH
OIMH M TOT ke 00beKT. OOBEKT-OTIPABUTENb HA3BIBAIOT 0ObEKMOM-KIU-
eHmom, a OOBEKT-ToJydaTresb — obvekmom-cepsepom. OOBEKT-CepBEp
WHOT/Ia Ha3bIBAIOT 0ObEKMOM-CHADICEHYEeM, AMES B BU]LY, YTO ITOT OOBEKT
MOXKET CHa0XaTh HEKOTOPBIMHU yCIyraMu oObeKT-KiueHT. Ilox ycmyramu
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3[1eCh TIOHNMAIOTCS ICHCTBHS BHITOJIHSIEMBIE METOAAMHU OOBEKTA-CepBepa.
B paznuuHbie MOMEHTBI BpDEMEHH OJIMH U TOT e 00BEKT MOJKET «paboTaThb
1100 Kak 00bEKT-cepBep, JIN00 KaK 00bEKT-KIIHCHT.

Jist Toro, 4ToObl OOBEKT-KIMEHT MOr c(OPMHPOBATH COOOIICHUE,
aJpeCcOBAHHOE 00BEKTY-CEpPBEPY, OH JOJKEH «3HATh» TPU KOMIIOHEHTA CO-
0O0IIEeHNS.

1. M4 ccpI0YHON TIEpeMEeHHOH Ha 00BEKT-CEepBEp.

2. ms meTona o0beKTa-cepBepa, KOTOPBIH OH JKETaeT BHI3BATh.

3. 3HaueHus MapaMeTPOB BBI3BIBAEMOT'O METO/A, €CITH TAKOBBIE IMEIOTCS.

[lepBblit KOMIIOHEHT HEOOXOAMM JISI TOTO, YTOOBI BHIOPATh OJMH KOH-
KPETHBIII 0OBEKT M3 MHOXECTBa OOBEKTOB MPOrpaMMBbI, BTOPOH — JUIs
TOro, 4roObl BBIOPATh OJMH KOHKPETHBIH METOJ M3 MHOXXECTBA METOIOB
o0beKTa-cepBepa, a TPeTUil — JJIs TOro, YTOOBI MEPeaTh B BHI3LIBAEMBII
MeToJ (paKTHUYECKHE 3HAaUCHUs TapamMeTpoB. IIprmepom mpoctoro coobrie-
HUSI, TIPY TIOMOIIM KOTOPOTO BEI3BIBACTCS METO/, HE COACPIKAIINil BXOJHBIX
IIapaMeTpoB, MOJKET CITY>KUTh COOOIIECHHE

dwrl.turnRight()

3nech nepeMeHHass dwrl CONEPKUT CCBUIKY Ha OOBEKT-CEepBep, a
turnRight — meton oObekTa-cepBepa, KOTOPHIM HEOOXOMUMO BBIMOJI-
HUTb. TOUKA NCHONB3YETCSI B KAUECTBE Pa3Je/IUTENsl MEXKIAY UMEHEM CChl-
JIOYHOU TepeMEHHON M MMeHeM Mertona. [lpuBeneHHBI pUMEp MOKa3bl-
BAaeT, YTO, CHHTAKCHYECKH, COOOIIEHNEe MOJKHO TIOHIMATh KaK ITOJTHOE UM
BBI3bIBAEMOI'0 METO/A.

[Tpumepom cooOmieHus1, IpU TOMOIIM KOTOPOTO BBI3BIBAETCS METO/,
CoZIepKaINi BXOIHBIE MTapaMeTpbl, MOXKET CIIYKHTh COOOIICHUE

dwrl.moveForward(numbOfSteps)

3neck mepemeHHas dwrl, Kak M B MPEABIAYIIEM IIpUMepe, COACPIKUT
CCBUIKY Ha 00BEKT-cepBep, moveForward — UMs MeToja OObEeKTa-cepBe-
pa, numbOfSteps (KOIMYECTBO [IaroB) — 3HAYCHHE BXOIHOTO IIapaMeTpa.

Korna B kacce onuckiBaeTCA METOJ C TapaMeTPaMH, TO B €TI0 3aT0JIOBKE
YKa3bIBAETCsI CIIMCOK MapaMeTpoB, Ha3bIBaeMbIX (opManbHbIMU. Kaxablii
DJIEMEHT CIIUCKA (POpManbHblX napamempos TpeicTaBisier co0od mapy:
nMs GOpPMaIBFHOTO MapaMeTpa u ero Tum. Korma mpu moMomnti cooomenns
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BBI3BIBACTCS] METOJI, TO B COOOIIEHUH YKa3bIBAIOTCS 3HAUCHMS [TapaMeTpPOB,
KOTOpBIE HA3BIBAIOTCS (haxkmuueckumu napamempamu. Pakrndeckne napa-
METPBI MOT'YT IIPEACTABIATE COOO KOHCTAHTBI, IEPEMEHHBIEC NJIH BhIpaske-
nust. Ecnn akrnyeckuit mapameTp 3aaH nepeMeHHOM, To €€ HMsI MOXKET He
COBIAJIaTh C UMEHEM COOTBETCTBYIOIIEro (hopMaibHOrO napameTpa. BaxkHo,
4TOOBI TUIIBI (POPMATILHOIO U (PAKTHYECKOTO MapaMeTpoB ObLINM COBMECTH-
MBIMU WJIN OAMHAKOBBIMHU. B 3aroioBke meroma moveForward yka3aHo
ums popMaspHOro mapamerpa numbOfSquares, a Ipu ero BHI30BE MBI, B
KadecTBe (paKTHUYECKOT0 ITapaMeTpa, NCTIOIb30BAIH IIEPEMEHHYIO C UMEHEM
numbOfSteps.

SICHO, YTO OZMH U TOT K€ OOBEKT B OTHOM CIIy4ae MOXET ObITh 00b-
EKTOM-KJIMEHTOM, a B JIPyroM — 00bEKTOM-cepBepoM. [loaToMy TMOHSTHS
00BEKT-KINEHT U 061>eKT-cepBep ABJIAOTCA OTHOCUTEIIBHBIMHA U ONIPEACIIA-
FOTCSI [0 OTHOIIEHUIO K KOHKPETHOMY COOOIIEHHIO.

IMonsitne «00BEKT» ABIsAETCA 000OIIEHNEM TOHATHUS «JIAHHOE».
Hampumep, MBI MOKeM paccMaTpUBaTh JaHHBIE [[EJIOr0 TUIA KaK 00b-
eKTBl Kjacca ILeJbIX uucel. IloaTomMy B 0O0BEKTHO-OPHEHTHPOBAH-
HBIX S3bIKax HPOrpaMMHPOBAHMSI MOT'YT OTCYTCTBOBAaTh JaHHBIE. B
9TOM Cllydae Kak Iosisi 00beKTa, Tak U napameTpbl METOJOB SIBIISIOT-
csl cchlIKaMU Ha 00BeKTHI. [IpuMepoM 0O0BEKTHO-OPHMEHTHPOBAHHOIO
SA3bIKa MIPOTPaMMHUPOBAHUS, B KOTOPOM OTCYTCTBYIOT JaHHBIE, MOXET
cayxkuTh 36k Smalltalk. YacTo 00beKTHO-OpUEHTHPOBAHHBIC S3BIKH
MPOTPAMMHPOBAHUS ABIAIOTCS THOPUIHBIMU B TOM CMBICIE, YTO OHH
ONEepUPYIOT KaK JaHHBIMH (BCTPOCHHBIMH B SI3BIK NPOTPaMMHpPOBa-
HUs), TaK U o0bekTamu. [IpumepomM ruGpHIHOTO 0OBEKTHO-OPHEHTH-
POBAHHOIO fA3blKa NPOrpaMMUPOBAaHUS sABJseTcA Java. B mojsHOCThIO
00BbEKTHO-OPUEHTHPOBAHHOM $I3bIKE IPOrPAaMMHUPOBAHMS, TaKOM Kak
Smalltalk, B cooOmenun

dwrl.moveForward(numbOfSteps)

nepemMenHass dwrl, HHTEPIPETHPYETCs KaK CChIIIKA Ha 0OBEKT-cepsep, a
nepemenHass numbOfSteps — Kak CChUIKAa Ha OOBEKT-apaMeTp MeTozaa
moveForward.

Jns  manpHEHIIEro HM3JI0KEHHS HaM IOHAJO0OUTCS KjIacCH(pHKa-
Ul COOOIIEHNH, KOTOpasi pa3ziesiseT BCe COOOIIEHHUSI Ha TPU TPYMIIBI 110
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OTHOUICHHIO K TOMY, KAKHE METO[bl BBI3BIBAIOTCS C KX IOMOIIBIO. DTH TPyTI-
IbI COOOIICHU T HOCSIT HAMMEHOBAHUSI:

=" UHCMDPYKMUBHbLE,

= 3anpochvie N

= uMnepamueHvle.

Hnempyxmuenoe coobwenue — smo coobuyenue, npu nOMOwY Komo-
POCO 8bIZBIBACINCSL MEMOO, OCYWEeCMEIAIOWUL 0OHOBIEHUEe 3HAYEHUsl NOJIs
obwvekma.

3HaueHUs T0Jiel 00bEKTa MOT'YT U3MEHSTHCS €CTECTBEHHBIM 00pa3oM,
B IIpoIeCCe ero (PyHKIIMOHHPOBaHUS. [IpH MOMONIM WHCTPYKTUBHOTO CO-
OOIIIEHUsT 3HAYCHUE COOTBETCTBYIOIICTO MOJISI 0OHOBIACHICS NPUHYOUMETb-
HO u be3zycnoero. HeoOXonuMocTh B O€3yCIIOBHOM OOHOBJICHHH 3HAYCHUS
MOJISi MOXKET BO3HUKHYTh B TOM CllydYae, €CJIM €ro MpPEeAbIAYIIee 3HAUCHHE
«ycTapeno» u TpeOyeT 3ameHsl. Hampumep, mojie secondName (pamumms)
Kitacca Person (IMYHOCTB) JOJKHO OBITH M3MEHEHO, €CIH KOHKpETHas
JIUYHOCTH U3MeHmIa Gamuinuio. [IpuMEPOM HHCTPYKTHBHOTO COOOIICHHUS
MOXET OBITH COOOIIICHIE

bookl.setPrice(newPrice)

CooOrienne anpecoBaHo MeTony setPrice (YCTaHOBUTH IIEHY) 00b-
exkta bookl, mepenaér 3ToMy 00BEKTY HHCTPYKIIHIO O TOM, YTO 3HAUCHHE
moJist price (eHa KHATH) MOKHO OBITH OOHOBIICHO W OMPEACISICT HOBOE
3HAYEHUE MO IIPH ITOMOIIH MapaMeTpa newPrice (HOBas IICHA).

WHCTpYKTHBHBIC COOOIICHNS BBI3BIBAIOT CIIEIUAIBHBIE METO/IBI, KOTO-
Ppble Ha3bIBAIOTCS CMAaHOapmuble set-memoobl. ITH METOJbI ITPEAHA3HAYCHBI
JUIsl Oe3yCIIOBHOTO OOHOBJICHUs 3Ha4YeHMH nosieil. [loguepkuém, 4To cTaH-
JTApTHBIE Set-METOMbI OCYIIECTBISAIOT 6e3ycl08H0e OOHOBIICHHE TIONICH, To-
CKOJIBKY 3HAUEHU TT0JICH MOT'Y T N3MEHSITHCS TAK)KE €CTECTBEHHBIM 00pazoMm,
B TIpOIIecce «KU3HEIeSITENFHOCTIY 00BheKkTa. Hampumep, B pacCMOTPEHHOM
paHee mpuMepe ¢ PUTYpPKOI THOMA, TIepEeMEIIarOIIeiics TT0 KIISTKaM, BHITION-
HeHne MeTona moveForward (MepeABUHYTH BHEPEN) eCTECTBEHHBIM 00-
pa3oM u3MeHsieT 3HaueHue noyst location (MectoHaxoxaenue). Ho ecin
9TO HGO6X0[I,I/IMO, TO MbI MOXXEM NNPUHYAUTEIIbHO UBMCHUTDH 3HAYCHUEC D3TOI'O
IOJISt ¥ 3aCTABUTh F'HOMA «IIPBITHYThY» Ha HEKOTOPYIO KJIETKY IPU IIOMOIIKA
set-MeToga setLocation (yCTaHOBI/ITB MeCTOHaXO)KZ[eHI/Ie). He Bce moms
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MOT'YT OBITh M3MEHEHBI O€3yCIIOBHO M, CIIEJIOBATEIbHO, HE KO BCEM MOJISIM
[IPUMEHUMBI CTaHapTHbBIE set-MeTo/bl. CTaHIapTHBIC Set-METObI HE MO-
T'yT NPUMEHSATHCS K TEM TOJISIM, KOTOPBIC JOJDKHBI OCTaBaThCSl HEU3MCHHBI-
MU Ha MPOTSHKECHUM BCEH <OKU3HM» 00bekTa. Hampumep, mocie co3naHus
00beKTa Kitacca Person (JINYHOCTB) HE MOXKET U3MEHSTHCS 3HAYSHUE TOJIS
dateOfBirth (mara poxaenust) sToro oobekra. CTaHIapTHBIE Set-MeTO-
JIbl HE MOT'YT TaK)Ke MPHUMEHSITHCS K TIPOU3BOHBIM IOJISIM, TOCKOJIBKY 3Ha-
YEHUSI IPOU3BOHBIX MOJICH HE MOTYT H3MEHSIThCsl O€3YCIOBHO, a 3aBUCAT OT
3HaUYeHUI 0a30BHIX MOJCH.

3anp00Hoe COO6ZM€HH€ — Omo COO6ZI4€HU€, npu nomowju Komopoeco
BbI3LIBACNCSL MEMOO, OCYWECMEIAIOWUL YIMeHUe 3HaYeHUs Nojisl 00beKma.
[Tpumepom 3arpocHOr0 COOOLIEHHSI MOXKET OBITH COOOIICHHE

dwrl.getLocation()

DT0 coolIIeHne 3ampammBaeT 00beKT dwrl O ero TeKyIleM MECTOHAXO0XK-
JeHnH. XapaKTepHOW 0COOCHHOCTRIO 3aIIPOCHOTO COOOIICHMS SIBIISIETCS TO,
YTO OHO HMYETO HE MCHSIET B COCTOSTHIH 00beKTa. [IpH OMOIIHN 3apOCHBIX
COOOIICHUY BBI3BIBAIOTCS CHCIUATBHBIC METOJIBI, HA3BIBAEMBIC CHIAHOAPM-
HbIMU get-MemoOdamu. DTU METOABI, B OTJINYHE OT CTAaHJApTHBIX Set-MeTo-
JIOB, IIPUMCHUMBI JIJI51 YUTCHHUS 3HAYCHUI JIFOOBIX MOJICH.

[Ipn momomu 3ampOCHBIX COOOIICHUH MOTYT BBI3BIBATHCS TaKKe
get-MeTOABI, KOTOPBIE YacTO HA3BIBAIOTCSA 3ampocHBIMU. OTianuune 3a-
NpocHo2o get-memooda OT CTAaHIAPTHOTO get-MeTo/Ia 3aKJIF0YaeTCs B TOM,
YTO OH HE MPETHA3HAYCH IS YTCHUS 3HAUCHHU S TTOJIs, @ BO3BpAIlaeT 3Ha-
yeHue, chopmyiupoBaHHOE B 3ampoce. Hampumep, kiiacc Room (KOM-
HaTa) MOXCT COJEpXkaTh IMOJIs, XPAaHALIUE JaHHBIC O pa3Mepax KOMHa-
THI, @ TAKXKE O PACMOJIOKEHUU OKOH W JBepeil. OOBbEKTy Takoro kiacca
MOJKHO TEpelaTh 3alpOoCHOE COOOIIEHNE, BBI3BIBAIONIEE METOA-3aIIPOC
getWallsArea (HaiiTH IIOMANb CTEH), KOTOPHIN BO3BpAIIaeT CyMMap-
HYIO TJIOMIaZh CTCH C YYeTOM OKOHHBIX M JBEpPHBIX Mpo&éMoB. [Ipu aToM
B KJIacce Room MOXET OTCYTCTBOBATh IMPOU3BOAHOE ToJie wallsArea
(mmomaae CTEH) U XPaHEHHS 3HAUYCHUs, BO3BPAIIAEMOT0 METOIOM
getWallsArea.

Hmnepamuenoe coobwenue — smo coobujenue, npu noMowu Komo-
D020 BbIZBIBACTNCSL MEMOO, Peatu3yiouuil 0OHO U3 803MOIICHLIX NOBEOEHUL
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o6vexma. [IpuMepoM MMIIEpPaTHBHOTO COOOIIEHHUS MOXET OBITH PaccMo-
TPEHHOE paHee cOOOIIeHNE

dwrl.moveForward(numbOfSteps)

SIBJISIFOLIIEECS], TI0 CYTH, KOMaHJOW Ha mepemelieHue oobekTa dwrl BIie-
PpEX Ha HEKOTOPOE KOJIMUYECTBO KIIETOK, 3aaBAEMBIX 3HAUCHUEM ITapamMeTpa
numbOfSteps.

VYipasnsiomue mporpaMMbl ONEpUPYIOT OOJIBIIUM KOTHMYIESCTBOM HM-
MepaTUBHBIX cooOmeHnid. Hanmpumep, mporpaMmMa yInpaBlIeHHS TTPOMBIII-
JICHHBIM pOOOTOM MOXET OIEPUPOBATH CICTYIOIIUM COOOIICHUEM

robotManipulator.positioning(x, vy, z, alphal, alpha2, alpha3)

IIpuBenenHoe coodieHue Tpedyer, YT0OB MAHUITYJIATOP PoOoTa (00B-
eKT robotManipulator), mpu TOMOMHK MeToAa positioning (mo3u-
[IHOHUPOBAHHUE) OBLT YCTAHOBJICH B TOUKY IIPOCTPAHCTBA, B COOTBETCTBHH
CO 3HAYCHUSIMH TTapaMeTPOB, 3aJAFONIUX 3HAUCHIS IIECTH CTEIICHEH CBOOO-
JIbl MAHUITYJIATOPA.

1.1.5. Pasmewenne knacca B namsaitu. Gratuueckue nons u
MeToAbl

Kinacc npedcmasnsem coboii modenv, Komopas ucnonwb3yemes Olist co30a-
Hus 06bexmos. Kax bl HOBBIT 00BEKT, CO3/1aBACMBII IIPH ITOMOIIIA HEKOTOPOTO
KJ1acca, UIMEEeT OJIMH M TOT e HaOOp ToJIel U METOJIOB, ONPEEIEHHBIX PH OIH-
CaHuM 3TOro Kiacca. [1oaToMy, 00BEKTHI OAHOTO M TOTO JKe Kjlacca CTPYKTYPHO
WJICHTUYHBI, HO, KaK TO ObLJIO OTMEYEHO BBIIIIE, HMEIOT CIICIYIOIHE OTINYHSL:

= KaXJbIi 00BEKT MMEeT CBOH, YHUKaIbHBIN uaeHTH(pukatop (OID);

= KAl 00BEKT HAXOAUTCS B YHUKAJILHOM COCTOSTHAH, KOTOPOE OIIpe-

JeJISIeTCsl 3HAUCHMSIMU €To MOJIeH JUIst JAHHOTO MOMEHTA BPEMEHH.

Takum 00Opaszom, xiaacc — 5mo npoepammuas CyuHOCmb, KOMOPYIO
NPOSPAMMUCI NPOEKMUpYyem U Onucvléaem 6 ceoeil npozpamme, a 00%b-
eKm — 3O NPOSPAMMHAS CYUWHOCTNb, KOMOPAs CO30Aemcsl U «pabomaemy
8 npoyecce 8bINOAHEHUSA 00BEKMHOU npoepammel. 11o3ToMy TepMHH 00b-
eKTHO-OPUEHTUPOBAHHOE IPOTrPaMMHUPOBAHME HE COBceM TodueH. boree
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TOYHOE HamMeHoBaHHe, cooTBeTcTBYyIomee OOIl, — aTo kracc-cmpyxmy-
PUPOBAHHOE NPOCPAMMUPOBAHUE.

[IpoBoas aHaIOrMIO MEX/1y MPOU3BOACTBOM M3EIHI METOIOM IITaM-
TIOBKH ¥ CO3/IaHHEM OOEKTOB B OOBEKTHOM ITPOrpaMme, Mbl MOKEM CKa3aTh,
YTO B 00BEKTHOI MpOrpamMme KJIacc UrpaeT posib IITaMIIa, TPU MOMOIIHU KO-
TOPOTO ITPOU3BOAATCS» 00beKTHI. CO3/ITaHNEe HOBOT'O OOBEKTa OCYIIECTBIIS-
©TCsI IPY BBITIOTHEHUH CTICIIHATBHOTO MPETIOKEHN S, BKITIOYATOIIETO Orepa-
TOp new U pacCCMOTPEHHOE paHee.

PaccMmoTpuM cTpYKTYpy Kilacca ¢ TOYKH 3pCHUS BAPHAHTOB €0 pa3Me-
LIEHUS B OCHOBHOM MaMsTH KOMIBIOTEpA. JTO MO3BOJINT HAM BBECTH BaXK-
HYIO KJIaCCU(HKALIUIO TTOJIeH 1 METOJIOB KJacca.

Ha puc. 1.7 cxemarnyecku nNpeaCTaBICHO MPOCTEiIIee pa3MelIeHNE B
MaMATH JBYX 0OBEKTOB, CO3/TaHHBIX MTPH IIOMOIIIU OJTHOTO U TOTO K€ KJIacca.

objA ob3jB
methodl fieldA methodl fieldA
method?2 fieldB method?2 fieldB
method3 fieldC method3 fieldC
fieldD fieldD
OID OID

Puc. 1.7. IIpocreiimee pa3merieHne B TaMsITH ABYX OOBEKTOB OJHOTO KJIacca.
OID — 00beKkTHBIN uaeHTH(GUKaTop

Bunno, 9T0 crmocob pasMemieHuss 00BEKTOB B TTAMSITH, HIUTFOCTPUpPYE-
MbIil puc. 1.7, HepanuoHanbHO pacxoAyeT €€ npocTpaHcTBo. [IoHATHO, YTO
KaXKbIii 00BEKT JOJDKCH XPAHHUTh CBOW MHIUBUIYAIbHBIA HAOOp MONCH H
WHIUBUAYATbHBIA O0BEKTHBIN HICHTH(MUKATOP, TOCKOJIBKY OHH OMpPEIeIis-
10T 0OBEKTHYI0 UICHTUYHOCTD M YHUKAJILHOE COCTOSTHUE 00beKTOB. OIHAKO,
KKJIbI OOBEKT XPaHUT OIMH U TOT k€ Habop MeTonoB. Hampumep, Ha puc.
1.7, kog meToga methodl aOCOIIOTHO MIEHTUYEH B 000MX 00BEKTAX.

Ecnu metonbr 00bekTa paboTatoT cyry0o MOCIeI0BaTeIbHO U B KaXK-
JTBIf MOMEHT BPEMEHHU MOXKET BBIITOTHATHCS KO TOJIBKO OJHOTO METO/a, TO
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MOYKHO TIPE/JIOKUTH 0oJiee palliOHATHHOE Pa3MEIICHNE KIacca B OCHOBHOM
mamsTu. Takoe panuoHaTbHOE pa3MEMICHHE MPEAIoNaracT, YTO B MaMSTH
XPaHUTCSI TOIBKO OJJUH HAOOp METOJIOB, KOTOPBIH HCIOIB3YETCSI BCEMH 00h-
eKTaMU KJIacca g pedicume pazoeieHus spemeHu npoyeccopa. Ha puc. 1.8
CXEMAaTHYCCKH MPEACTABICHO 00Jice PAIHOHATBHOE PA3MCIICHHE B MAMSTH
ATHUX K€ OOBEKTOB.

objA objB
methodl fieldA fieldA
method?2 fieldB fieldB
method3 fieldC fieldC
fieldD fieldD

OID OID

Puc. 1.8. PanmonansHoe pa3MenieHne 1ByX 00bEKTOB B IAMSITH

Ilons 1 MeToAbl, O KOTOPBIX Mbl TOBOPHJIM JIO CHUX TOP, MOIEIUPYIOT
aTpuOyTHI U IOBeNIeHHE 00BHEKTOB Kitacca. OITHAKO, KadcOwlll KAACC A61Aemcs
CamMoCcmosmenvHol CYUWHOCNTBIO U MOodfcem obnaoams ceoumu coOCmMEeHHbl-
MU ampuéymamu u no6e0eHuem, He 3asUCAUUMU Om ampubymos u nosede-
Husi e2o 0Ovekmos. Jnst onucanusi aTpuOyTOB M TIOBEICHHS CaMOro Kijacca
HCIOJIB3YIOTCSA CIELUAIbHBIC IO U METO/bI, HA3bIBAEMBIE CIIAMUYECKUMU.

IIpumepoMcTaTHuECKOroNOAAMOKET CY)KUThIToslenumbOfObjects
(kOTMIecTBO OOBEKTOB), XpaHsIIee 00IIee KOINIECTBO 0OBEKTOB, CO3aH-
HBIX MpPU MOMOILX Kjacca. 3HaYeHHE 3TOro MOJs JAOJDKHO YBEIHMYHUBATHCS
Ha SIUHUITY KaXKIBIH pas3, Koraa co31aéTcs HOBBIH 00BEKT. SICHO, 4TO Toje
numbOfObjects XapakTepu3yeT BeCh KJIacc, a He €ro OTACIbHBII 00BEKT.

XapakTepHOil 0OCOOCHHOCTHIO CTATUYECKUX METOJIOB SIBJISIETCS TO, YTO
OHM MOT'YT MCHOJIB30BaThCS TOTJA, KOT/a emié He CO3JaH HU OJUH OOBEKT.
[losToMy cmamuueckue memoovl mocym pabomams MOILKO CO CMAMu-
YeCKUMUY NOAAMU W PEATU3YIOT T€ DJIEMEHTHI MOBEICHUs KJIAcca, KOTOPbIE
MPUCYILIU EMY KaK OTJEJIbHON CYITHOCTH.
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Puc. 1.9 moctpoen Ha 6a3e puc. 1.8 1 HITIOCTpUPYET pa3MeIIeHUE B Ta-
MSITH JIByX OOBEKTOB, a TAKXKE CTaTHUECKHE ITOJISI K METOBI 3TOTO KJlacca.

06nactb namaTn 06nactb namaTun
IS CTaTMYECKMX YNEHOB Knacca ANS [UHAMUYECKNX YNIEHOB Kacca
(06bEKTOB KNacca)

method4 | fieldX methodl | fieldA | fieldA

method5 | fieldY method2 | fieldB | fieldB

method3 | fieldC | fieldC

fieldD | fieldD

OID OID

Puc. 1.9. Crarnyeckue 1 HECTATUYECKHE OJISI U METObI

OTMeTHM ené OaHO NPUMeYaTeIbHOE CBOWCTBO CTATHYECKUX YJe-
HOB KJjacca. Y KaXJOoro-Kjlacca MOXKET ObITh TOJBKO OOUH Heu3MeH-
HBlll HADOp cmamuvecKux nojeti U Menooog BHE 3aBUCUMOCTH OT TOTO,
CKOJIBKO OOBEKTOB CO3/IaHO IIPU MOMOIIU 3TOro kijacca. Komnuectso
00BEKTOB HEKOTOPOT'O Kjacca B Ipolecce paboThl 00BEKTHOH Ipo-
rpaMMBbI B 00IIeM cirydae He ocTaéTcsi Hem3MeHHbIM. HoBble 00BEKTHI
CO3JAI0TCS M PAa3MEIIAIOTCS B MaMsTH, a HEHYXXHBIE — YyHAJSIOTCS.
[TosTomy oO11ee KOJIUYEeCTBO HECTATUUYECKHUX IOJIEH U METOJOB JHHa-
MHUYECKH n3MeHseTcs. KomnuecTBo ke cTaTUYecKHuX ToJeH 1 MeTO0B
BCeraa HEM3MEHHO.

B nanpHelinem B mporecce N3ydeHUs peaIMeTa 1 yriyOleHNs HalInX
3HaHWH O TOJISAX M METO/aX MBI OyZieM paccMaTpHBaTh BCE HOBBIC U HOBBIC
nx Buasl. Ceiiuac, MOABOAS TMPEIBAPUTEIBHBIH UTOT, OTMETHM, YTO TOJIS
6b1BaroT: (1) 6a30BBIMHU HIIM IPOU3BOAHBIMH, (2) CTATHYECKUMH WIIN HECTa-
TH4YecKUMU. UTO KacaeTcs METO0B, TO MbI KJlaccupuuupoBaiu ux xak: (1)
CTaHIIapTHBIE (Set- U get-MeToIbl) UM HeCTaHIapTHBIC, a Takxke (2) cTaTu-
YEeCKHE WIIM HeCTaTHYeCKHeE.
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1.1.6. HacnepgoBanue

B mpakTtuke pa3paboTKH 0O0BEKTHO-OPUEHTHPOBAHHBIX IIPOrPAMM
BCTpEYaeTCs 3ajaya, 3aKioyaromascs B TOM, YTO HE0OXOquMo pa3pado-
TaTh HOBBIH KJIacC, KOTOPBIH HE3HAYMTEIHHO (BCETO Ha HECKOJIBKO JOMOJI-
HUTEIBHBIX MOJICH W/UIIM METO/IOB) OTIMYACTCS OT PaHEe OMMCAHHOTO KJIac-
ca. [Ipocreiimee pemieHne 3aKI04aeTCs B TOM, YTO IIPH OMUCAHUH HOBOTO
KJIacca B HETO KOIMPYIOTCS BCE MOJISI U METOABI CTApOro Kiacca, a 3aTeM
J00aBIAIOTCS TONONHUTENbHBIe. OHAKO, O0JIee PalMOHAIBHBIM PEIICHHEM
SIBIISICTCS TAKOW CIIOCOO OMMCaHMS KJjlacca, KOTOPHI MO3BOJISET EMy aBTO-
MaTHYeCKH MCIIOJIb30BaTh OJISI M/UJIM METO/BI paHee OIMCAHHOTO KJlacca.

HacnenoBanuem (13 xnacca Donor (oHOp) B kjacc Acceptor (mo-
JIy9aresb)) Ha3blBaeTCsl CIIOCOO OMUCAHUS CHCTEMBbI KJIACCOB, TIPHU MOMOIIH
KOTOpPOTO B KJlacce Acceptor HesIBHO ONPEEIISIOTCS MO K METO/IbI KJ1ac-
ca Donor TakuM 00pa3oM, Kak eciau Obl OHHM OBLITH OMpeIeIeHBl HeTToCpe -
CTBEHHO B Kj1acce Acceptor. B aToMm eiaydae kimacc Donor Ha3bIBaIoOT C)-
nepkiaccom, a xiaacc Acceptor — nooknaccom. JIpyruMu CIIOBaMH, €CIIH
MEX Ty KJlaccaMu Donor u ACCeptor yCTaHOBJICHO TaKO€ OTHOLIECHUE, YTO
KJ1acc Donor SABISETCS CYyNEpKIIaccoM, a Kiacc Acceptor — ero mojkJac-
COM, TO 00BEKTHI KJlacca Acceptor MOTYT MCIHOJIB30BaTh MOJS U METOJBI,
onucaHHbIe B Kiacce Donor. HacnenoBanue «paboTaeT» TOMBKO B OTHOM
HanpasleHUH. [100KIacc Modicem Hacaed08ams nos u Memoosl y CYnepK-
Jacca, Ho Cynepraacc He MOdicem Hacaed08ams NOJs U Memoodsl y NOOKaAccd.

HacnenoBanue siBnsiercs xapakrepHoit ueptoit OOII, xoTopast oTnya-
€T ero oT APYTuX HapajaurM nporpamMMmuponanus. HacnenoBanue npuaaér
OOII HeckoNbKO MPUBIEKATENBHBIX CBOMCTB. Hampumep, uaes HaclienaoBa-
HUSA TI03BOJISCT JIETKO pa3pabaThIBaTh HOBYIO BEPCHIO MPOrpaMMBbI Ha 0ase
cymiecTByomel Bepcun. HoBble BepCcHHU IPEACTaBIAIOT OO0, Kak IMpaBu-
JI0, pacUIMpPEHHBIE BapUaHTHI CTAphIX Bepcuil. Pacmmmpenne kiacc-cTpyk-
TYPUPOBAHHON MPOTPAMMBI OCYIIECTBIISCTCS Ty TEM CO3JIaHMSI TTIOJIKIIACCOB,
pacIIUpPSIONUX BO3MOXKHOCTH KJIACCOB MPeAbITyIIell BEpCHH Ha OCHOBE Ha-
CIe0BaHMUSL.

Wnest HacnenoBaHus MpearonaraeT, 4YTO MporpaMMHasi cucTeMa WM
€€ "yacTh MPEICTaBISAET COOON nepapXuIo KiaccoB. B BepxHeii yacTu uepap-
XHH PacIoararoTcs KJIACcChl, pealn3yomiue oomue aTpuOyThl 1 HOBEICHUE
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MIPOTPAMMBL, @ B HIDKHEH 4acTH — KJIACChl, peau3yronye eé crienndude-
cKue aTpuOyThI U TOBE/ICHHE.

PaccmoTpum npumep. ITycTs B HEKOTOPOI TporpaMMe, CBSA3aHHOM ¢ MOp-
CKUMHU CyJlaMH, UIMEETCs KJIacC MOPCKUX CyJOB Vessel. DTOT KIacC MOXKET
OBITh OMPEICIIEH MPU TIOMOIIH TOJIsE course (Kypc) U MeToza turn (ToBep-
HYTb Ha 3aJaHHbI1 Kypc). [lone course umeet tTun Angle (yrom), a METOx
turn obmamaeT OXHUM BXOXHBIM MapaMeTpoM newCourse (HOBBIH Kypc)
TUna Angle u BO3BpaIlAeT 3HaYeHUE TUIAa boolean. bynem cuutars, 4to Ta-
KHM c1Ioco0oM Ki1ace Vessel peannusyeT Hanbosee oomine arpuOy Tl U ToBe-
JIEHUE MOPCKUX Cy0B. OnHAKO, CYLIECTBYIOT KJIaCChl CIELUAIN3UPOBAHHbBIX
MOPCKHX CY/IOB, TPEOYIOIIHE JIJIsl CBOETO ONUCAHMS JIOTIOJTHUTEIIBHBIE OIS U
MeTtozsl. Hampumep, crieriuduyeckoit 0COOEHHOCTREO TIOIBOIHOM JIOKHU SIBJISI-
eTcs e€ cocoOHOCTh TOrpy’kaThes. Takum 00pa3oM, MBI MOXKEM OIPEICTHTh
emé oauH Kiacc Submarine (MOABOAHAS JIOAKA), KOTOPBIM HACIEILyeT uJle-
HBI KJ1acca Vessel, JOMONHSS X CBOMMHE CIICNN(PUUECKUMH WICHAMH, Ha-
npumMep, noieM depth (ryOuHa) 1 MeTooM submerge (IOrpy3UThCS Ha
3a7aHHy0 Tryouny). Puc. 1.10 muttoctpupyeT rpadideckoe mpeacTaBieHue
HepapXUuecKoi CONOAUMHEHHOCTH KIaccoB Vessel u Submarine.

Puc. 1.10 sBnsiercsa mpumepom UML-Moznenu. /luarpamma, n3o6paxkeH-
Has Ha puc. 1.10, Ha3pIBaeTCS TUArpaMMOoil KJIACCOB U MOJICNIUPYET CTPYKTY-
Py IporpaMmsel, COCTOsIIIEN U3 KiaccoB Vessel u Submarine. Ha nua-
rpaMMe KJIaCCOB KJIacC H300pakaeTcs MPH MOMOIIH IpayHIecKOro CHMBOIIA
KJlacca, KOTOPBIH IPENCTaBIsAEeT CO00H MPAMOYTOIBHUK, Pa3JeiIeHHBIN Ha
TPH OTJEJICHUS TOPU3OHTATbHBIMU JINHUSMHU.

Vessel

course:Angle

turn(newCourse:Angle):boolean

1

Submarine

depth:float

submerge (newDepth:float):boolean

Puc. 1.10. Knacc Submarine sBaseTcs IOAKJIACCOM Kiacca Vessel u
HACJIEAYET €ro MO U METOJIbI
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B BepxHEM OT/AENCHHN 3alUCHIBACTCS MMs Kllacca, B CPETHEM OT/e-
JICHUU criennuuupyercst arpuOyTHBHAS MOJEIb, a B HHXKHEM — CIIHCOK
MeToJIOB Kiacca. ['paduueckuii cuMBoII, MpeACTaBIAIOMMNA co00l cTpen-
KY C IOJIBIM TPEYTOJBHUKOM Ha KOHIIE, SIBJISIETCS I'PaMuecKUM CHMBOJIOM,
IIPU OMOIIM KOToporo Ha puc. 1.10 MoaenupyeTcs HaclieloOBaHUE U3 KJacca
Vessel B KJlacc Submarine.

PaccmoTpum, Kak paboTaeT MEXaHU3M HAcJIEAO0BAHUS, My TEM aHAIN3a
MIPUBEICHHOT0 HIKE (PparMeHTa ICeBI0KOA, B KOTOPOM BHAYAJIE CO3/1AI0T-
cs1 0OBEKTHI KJIaccoB Vessel u Submarine, a 3aTeM UM MOCIIEI0BATEIb-
HO TEePEAAI0TCsl YeThIpE NMIIEPATUBHBIX COOOIICHNUSI.

Vessel vs = new Vessel();

Submarine sb = new Submarine();

vs.turn (newCourse) ; // coobumeHue 1
sb.submerge (newDepth) ; // < coobueHue 2
sb.turn (newCourse) ; // coobmeHue 3
vs.submerge (newDepth) ; // coobumenue 4

[poananusupyem cooOrieHust 1—4 ¢ TOYKH 3pEHUS UX BHITOTHUMOCTH.

1. OOBEKT Vs MoNyyaeT cooOIIeHHe, TPH TIOMOLIH KOTOPOro eMy Iie-
pemaétca TpeGoBaHME BBHITIOJIHATE METOA turn (MOBEpHYTH HA 3a-
nmaHHBIH Kypc). [TockompKy 00BEKT Vs CO3aH MPH IMTOMOIIH Kilacca
Vessel, To 00BEKT VS UCIONB3YET METO turn, OMpeaeIEHHBIN B
9TOM KJ1acce, 1 coobmienne 1 OyaeT BBIITOITHEHO.

2. O0OBEKT sb mosydaeT cooOlIeHHe, IIPH TIOMOLIH KOTOPOro emMy Iie-
penaércst TpedOBaHKE BBINOIHUTH METOJ] submerge (IOrpy3uThest
Ha 3aJJaHHY0 T1yOrHY). [IoCKOIBKY 00BEKT S CO31aH MPH OMOIIH
KJjacca Submarine, TO OH UCHOJB3YET METON submerge, onpe-
NenéHHbIi B kKiacce Submarine. Coobmenne 2 OyaeT Takke BbI-
TTOJTHEHO.

3. O0BeKT sb momyyaeT cooOlIeHue, P TIOMOIIH KOTOPOro eMy Iie-
penaérest TpebGoBaHUE BBIMOIHUTH MeTON turn. be3 HacnenoBanus
9TO COOOILEHNUE SIBJISIIOCH Obl TPUYMHOM IIPEKpaLeH s padOThI IPO-
TPaMMBI, TIOCKONBKY Sb ABIAETCS 00BEKTOM KJlacca Submarine, B
KOTOpPOM MeTox turn He ompeneneH. OQHAKO MOCKOIBKY Vessel
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ABIISIETCS CyNepKJIaccoM Al Submarine, ToO 00BEKT sb nmeer
IPaBo Ha UCIOJIb30BaHKE JII000ro MeToia kitacca Vessel. [loatomy
coo0IeHne 3 yCIEeNIHO BBITOJIHUTCS.

4. Oro coobuieHne He OyzeT BbInoiaHeHOo. OOBEKT VS CO3/1aH IpH TOo-
MOIIU Ki1acca Vessel, B KOTOPOM OTCYTCTBYET METOA submerge.
HacrenoBanue B 3TOM cilydae HEMPaBOMEPHO, ITOCKOJIBKY JCHCTBY-
€T B HANpaBJICHUU OT CyNepKJacca K MOAKIACCY, HO He Ha00OpOT.
Takum 00pa3oM, TOMBITKA BEITIOIHEHMS COOOICHUS 4 BBI3OBET Ipe-
KpaleHne padoThl IPOrPaMMBbI.

OOBEKT Ki1acca MHOT/IA Ha3bIBAIOT 9K3eMMIAPOM KIlacca U 4acTo TOH -

THS «OOBEKT» U «IK3EMILISIPY» UCIIOIB3YIOT KaK CHHOHUMBIL. OJTHAKO 3TO HE
Bceryia rnpaBomepHo. HacienoBanue nossossier nuddepeHuupoBaTh MoHs-
THSI O0BEKT ¥ DK3EMILISIP, IOCKOJIBKY JIONYCKAET, YTO HEKOMOPblll 00beKm
Mooicem Oblmb 00HOBPEMEHHO IK3EMNNAPOM HECKONbKUX Kadaccog. B aTom
CMBICIIE TIOHATHE OOBEKTA SIBJIIETCS 00JIee OOIINM 1 BKJIIOYAET B ce0sl MOHS-
THE HK3eMIUIpa Ki1acca. B HameM nmpuMepe oOBeKT, CO3TaHHbIH TP ITOMO-
M Kjacca Submarine, sIBISETCS HE TOIBKO SK3EMIUIIPOM TOT0 Kiacca,
HO TaK>Ke 9K3EMILISIPOM Kilacca Vessel, MOCKOIbKY HaCJIeNyeT ero Iojis 1
MCTObI.

CymiecTByeT Tak Ha3bIBaeMBIN «asigemcs TecT» (is a test), Ipu TO-
MOIIX KOTOPOT'O MOKHO ITPOBEPUTH KOPPEKTHOCTH MPUITUCHIBAHUS KIaccaM
cTaTyca «CyInepKiacey WM «IogkKiIaccy. Eciu nmpennoxkenue: «HeKOTOPbIHA
A sgnaemcs Dy, CeMaHTHUECKH KOPPEKTHO, TOTa A A6/15emcsi NOOKIACCOM
D. Hanpumep, MOCKONIBKY MPEIOKEHHE «IIOBOIHAS JIOKA A61AEmCsl MOP-
CKUM KOpaOsiémM» CeMaHTHUECKH KOPPEKTHO, TO Kiacc Submarine sBis-
eTCsl TIOJIKJIACCOM Kilacca Vessel. SICHO, 4TO IpelyIoKeHne «MOPCKOM KO-
paluib signsiemcst TTIOABOIHOM JIONKOW) CEMaHTHYECKH HEKOPPEKTHO U KJIACC
Vessel He sABIseTCA NOAKJIACCOM Kinacca Submarine.

Ha puc. 1.11 moka3zano, kakuMm 00pa3oM B ITaMSITH KOMITBIOTEPa pa3Me-
IIAIOTCSI TOJISE M METOJBI 00beKTa Kilacca Submarine (MOABOAHAS JIOAKA).

C yuéTom HacneJoBaHMsI aTpuOy THBHAS MOJIEIIb M TTOBEJICHUE TTOKJIAC-
ca Bceryia «IIMpe» aTpuOyTHBHOI MOJIENN ¥ IOBEJICHUS CyIepKIIacca B TOM
CMBICJIC, YTO CITUCKH MoJiek u METOAOB IMOAKJIACCOB paCIIMPEHBI 10 OTHOLIC-
HUIO K CIIMCKaM I0JIel U MEeTOJ0B cyrepkiacca. CkazaHHOE MOKHO chop-
MYJIHPOBaTh MHAYE: «THII MOAKJACCA BCEIIa «LIMPE» THUMA CYNEPKIIaccay.
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CrnencTBreM OTMEUSHHOTO COOTHOIICHUS MEXK Y THIIOM CyTIepKiIacca u TH-
IIaMU €ro MMOJKIIACCOB SBIISICTCS IIPHHIIMIT TIOACTaHOBKU bap6aps! JIMCKOB.
Ipunyun nodcmanosxu Jluckos o3Ha4aeT, 4TO B OOBEKTHOH IporpaMme
00BEKTHI KJIACCA MOT'YT OBITh 3aMCHEHBI Ha OOBEKTHI JIDOOTO U3 €ro IMoj-
KJIACCOB 0€3 HapyIICHUSI KOPPEKTHOCTH MPOTrPaMMBbI.

Mons n meTofbl
yHacneaoBaHHble y
‘ course ‘ ‘ turn ‘ Knacca Vessel

- Co6CTBEHHbIE NONS
T MeTo/bl Knacca
Submarine

Puc. 1.11. Pa3menienne o0beKTa Kjlacca Submarine B OCHOBHOM HaMSITH
KOMITBIOTEPA

OOBEKT HEKOTOPOro Kjacca MOXKeT HacleI0BaTh TOJISI U METOMABI Y
00BEKTOB HECKONBKUX KJIACCOB.M 3TO HAa3bIBAETCS MHO)KECTBECHHBIM Hace-
noBauueM. Ilpu mrooicecmeentiom nacnedosanuu Knacc MOKET UMETh MIPO-
M3BOJIEHOE KOJTMYECTBO CymepkiaccoB. Ha puc. 1.12 mpuBenena auarpaMma
KJIACCOB, MJUTFOCTPUPYIOIIAsi MHOXKECTBEHHOE HACIIEJOBaHHE.

‘ Vessel ‘ ‘ PassengerVehicle
‘ PassengerVessel

Puc. 1.12. MuoxecTBeHHOE HaclenoBanue. [lonkinace PassengerVessel
(maccaXkupcKoe CyIHO) HacleyeT MOl U METO/BI Y ABYX CYTEPKIacCcoB
Vessel u PassengerVehicle (maccaxupckoe TPaHCIIOPTHOE CPEICTBO)

B mmarpamme xiaccoB Ha puc. 1.12 mcnomb3yeTcst mpocToit rpadude-
CKHI CHMBOJI KJIacca, COCTOSIIINI U3 OJHOTO OT/ICJICHHS C UMEHEM KJlacca.

Peanusanus wuaen MHOXKECTBEHHOIO HACJIENOBAHMS KJIACCOB B
00BEKTHO-OPHEHTHPOBAHHBIX SI3bIKaX IPOrPaMMHUPOBAHUS CBsI3aHA C
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HEOOXOIMMOCTEIO PEUICHUS psia MpobiIeM, cpenu KOTOPBIX mpobdieMa KOH-
buKTa UMEH TOJIeH 1 METOJOB CyIepkiaccoB. Eciu, Hanpumep, B 00beK-
Tax CyIepKJIacCcOB MMEIOTCS OJISI MJIM METO/IbI C OJINHAKOBBIMH 3ar0JIOBKa-
MU, TO O0BEKT MOAKIACCA JAOJIKEH YyMETh OIPENeNsiTh, U3 KAKOr0 UMEHHO
cylepkJiacca HeOOXOAMMO HacjIeoBaTh mose win MetoA. He Bce 00beKkTHO-
OPHEHTHPOBAHHBIE S3BIKM IPOrPAMMHUPOBAHUS PEATU3YIOT MHOXECTBEH-
HOe HacliefoBaHHe KiaccoB. Hampumep, MHOXECTBEHHOE HacieIOBaHUE
KJIACCOB HE PEaIN30BAHO B A3bIKE IPOrpaMMHPOBaHUS Java.

1.1.7. Nonumopcpusm

C110BO «OMMMOP(U3M» HMEET IPeYecKoe MPOUCXOXK ICHUE H COCTaBIIC-
HO M3 ABYX CJIOB, O3HAUYAIOIINX COOTBETCTBEHHO «MHOTO» U «(popmay. BeITh
MOMUMOP(HBIM O3HaYaeT 00IajaTh CBOMCTBOM, IPHHHMATh PA3JINIHbBIC
¢dopmer. [Tomumopdu3M MOKHO HOHMMATh KaK CBOHCTBO HEKOTOPOW CyII-
HOCTH OOBEKTHOW MPOTpaMMBbI B PA3IWYHBIX CHUTYaIMsIX BECTH ceOs Taxk,
Kak Oy/ATO OHa MpUHAJUICKHUT K pasnuunbiM THrnam. OOIT npennonaraer,
4TO MOJUMOP(PHBIMUA MOTYT OBITH pa3IMuHbIE CYIIHOCTH 00BEKTHO-OPHEH-
THPOBAHHOH Mporpammbl. B Hacrosiem naparpade Mbl OrpaHUYUMCS U3Y-
YEHHEM MOIUMOP(HBIX METOOB U ONPEACIHM OIUMOPHH3M METOAA MPH
TIOMOIIY IBYX B3aMMOCBSI3aHHBIX yTBEPKACHHH.

A. Tlonmumopdu3M MeToa 03HaYaeT, YTO B HECKOJIBKUX Kilaccax Mo-
ryT OBITH ONpeNeseHbl METOABbI, UMEIOIINE OJMHAKOBBIN 3aroJo-
BOK, HO Pa3JIUYHBIN KOJ.

B. Toaumopdusm meTona mpeanoaraet, YTo OfHa CChIJIOYHAs Iie-
peMeHHas B pa3ITUIHBIC MOMEHTHI BPEMEHH CChIJIAeTCS Ha 00BEeK-
ThI Pa3JIMYHBIX KJIACCOB.

[osicHrM, Kak pabOTAIOT ATH Y TBEPKICHUS Ha TpuMepe. [[peamonoxmm,
4TO MMeeTcs Kiacc PlaneFigure (twiockas (urypa), KOTOPBIH MOJe-
JIUPYET BCEBO3MOXKHBIC IUIOCKHE (HUIYPBI: MPSIMOYTOJBHUKH, OKPYKHO-
CTH, TPEYrOJAbHUKHM, Tpaneuuu u T.1. [losst u MeToasl 3TOro Kjacca Mo-
JIeUPYIOT Hanbojee oOmue aTpuOyThl U MOBEIEHNE, CBOMCTBEHHBIE BCEM
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wIockuM ¢urypam. [ kmacca PlaneFigure eCTECTBEHHBIM SIBIISETCS
MeTol getPerimeter (HOMy4nTh HEPUMETP), KOTOPBIH BO3BpAIIacT 3Ha-
YeHHe IepuMeTpa JUIsl MPOU3BOJILHON IuTOCcKOM (urypsl. OnHaKo, MeTox
getPerimeter HEBO3MOXKHO 3aKOAUPOBATE B Kiacce PlaneFigure no-
CKOJIBKY JIJIsI BEIUMCIICHHS IIEPUMETPa HEOOXOUMO 3HATh O KaKOH KOHKPET-
HO TUIOCKO# (pUrype uaet pedsb.

BeenéM B mporpaMmy HECKONBKO MOJKJIACCOB JUIsd  Kjacca
PlaneFigure: kmacc Triangle (TpeyroipHHK), Kiacc Rectangle
(mpsiMOYTONBHUK) M Kiacc Circle (OKPYXHOCTB). DTO NEHCTBUTEIHHO
HnoAKJacchl kjacca PlaneFigure, NOCKOIbKY U TPEYTOIbHUK, U MPSIMO-
YTOJIBHUK, U OKPY>KHOCTb S8/110mCs TIIOCKUMH (urypaMu (BCIIOMHUM «is
a test).

Ha puc. 1.13 mpuBenena quarpamMma KjiaccoB 00pa3oBaBILeiics cucTe-

MBI.
PlaneFigure
getPerimeter():float
Triangle Rectangle Circle
getPerimeter():float getPerimeter():float getPerimeter():float

Puc. 1.13. Knacc PlaneFigure U ero moakiacchl

Kax BugHO Ha puc. 1.13, Bce BHOBb BBEICHHBIC MOAKIACCHI COAEP-
&KaT MeTol getPerimeter, KOTOPBIN BBIMIOJIHACT Ty paboTy, KOTOPYIO
JIOJIKEH BBIMONHATH MeTOA getPerimeter B kilacce PlaneFigure —
BBIYHCIISIET MEPUMETP IUIOCKOH (PUTypbI, HO CHEIMaIW3MPOBAaH Ha BbI-
YHUCICHHE TEePUMETpa OJHOT0 KOHKPETHOTO Kiacca IUIOCKUX (GUryp.
IlonsATHO Kak HanmucaTh IPOrpaMMHBIN KOA MeToJa getPerimeter s
knacca Rectangle. Belunciaenue nepuMeTpa npsiMOyroJbHAKA BBITION-
HAETCS OYEHb NPOCTO, MOITOMY KOI MeToja getPerimeter kiacca
Rectangle Takxe npocT. [IockonbKy BEIUMCINUTE IEPUMETP IPOU3BOIIb-
HOW TJIOCKOW (UTYPBI, ONpeNeIEHHON B CyIepKiacce, HEBOZMOXKHO, TO
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uenecoo6pa3Ho BBECTH B KaXX/IbIH U3 MOJIKJIACCOB METO get Perimeter
¢ npocteiM anroputmoM. Ha puc. 1.13 meron getPerimeter B kiac-
ce PlaneFigure, u caMO UMs Kjacca, 3allUCAaHbl KYpPCUBOM JJISI TOI'O
4T00BI Moka3aTh 4To: (1) MeTon getPerimeter He ummeer koxa u (2)
IIpH MOMOIIM KJlacca PlaneFigure Henb3s co3naBaTh 00beKThI. [1o3xke
MBI y3HaeM, 9TO TaKHEe METOJbl M KJACChl HAa3BIBAIOTCA aOCTPaKTHBIMH.
IToka HyHO 3allOMHHTb, YTO XOTS HpPH MOMOIIM aOCTPAKTHOrO Kiacca
HEJIB3s CO37]aBaTh OOBEKTHI, HO OH BBOAUT B IPOTraMMYy HOBBIH THII M UM
aOCTPAaKTHOTO KJIacCa MOXKHO HCIIOJIB30BaTh KaK MMs THIA CCBHIIOYHOM
MEePEMEHHOM.

IIpuBenennsiit Ha puc. 1.13 mpumep WITIOCTPUPYET MEPBOE OIpee-
JieHue mosuMopdusMa (onpenerieHue A), yTBEpKAAOIIEe, YTO MOTUMOP-
¢u3M MeToia O03HAYaeT, YTO B HECKOJIBKUX KJjaccax ONpenesiéH METOJ,
MMEIOMNHA OMHAKOBBIA 3aT0JIOBOK, HO (HYHKIMOHHPYIOIIUN pa3TUIHBIM
00pa3oM B Kax/I0M 13 KiaccoB. [IpomnmiocTpupyeM Temnepb BTOpoe orpe-
nenenne (onpexnenenue B). Eciu B cuctemy BBeZIEHO HECKOIBKO MOIMMOP-
(HBIX METO/IOB, TO HEOOXOAMMO YMETH ITPOrPaMMHPOBATH JIOTHKY BbI30-
Ba 9TUX MeTonoB. Hanmpumep, He0OX0AMMO, YTOOBI KOJl MOT' ONpPEACIUTH
MOMEHT, KOIjia HEOOXOAMMO BBIYHMCIUTH NEPUMETP KOHKPETHOW IIIOCKOM
Gburypbl, HarpuMep, NPsIMOYroJIbHUKA, U B 9TOT MOMEHT BbI3bIBAJ METOI
getPerimeter, onpenenéHHbIi B Kilacce Rectangle. Onpenenenue B
MOJICKa3bIBaeT KaKUM 00pa30M MOKHO BBI3BATh HEOOXOAMMBIN TIOTIMOP(-
HBIH METOZ TP MOMOIIN €AMHCTBEHHOI'O co00meHus. MBI MOXeM cocTa-
BUTH CIEyIolIee COO0IeHne

figure.getPerimeter()

IIPH TIOMOIIX KOTOPOTO B pa3HbIe MOMEHTHI BpEMEHH OyZieM BBI3BIBATH OMH
13 TpebyeMbIX MOTMMOP(HBIX METOAOB getPerimeter. [l 3TOro HyX-
HO CZIeNaTh TaK, YTOOBI CChUIOYHAS TIepeMeHHast figure B pa3HbIE MOMEHTBI
BPEMEHH CChIJIaJIach Ha PAa3HBIC OOBEKTHI.
Bo3MoxHBI  uWeThlpe  pa3IMYHBIX  CcAydas ~ BbI30Ba  METOAA
getPerimeter, B 3aBUCHMOCTH OT 3HaUCHUsI IEPEMEHHOM figure.
1. [lepemennas figure CONEPXKHUT CCBUIKY Ha OOBEKT Kjacca
Triangle. B aTom ciydae Oyzner BbI3BaH MeTOll getPerimeter,
omnpenenEHHbIN B Kiacce Triangle.



42 1. O6bEKTHO-OPUEHTIPOBAHHAS Napa/urMa NporpaMMUPOBaHVs

2. [lepemennas figure COOEPKHUT CCBHIIKY Ha OOBEKT Kiacca
Rectangle. BaTtom cirydae Oyaer BbI3BaH MeTOl getPerimeter,
ornpenenéHHbli B k1acce Rectangle.

3. IlepemenHast figure COOepKUT CCHUIKY Ha 00BEKT Kilacca Circle.
B sTom ciyuae OyneT BbI3BaH METOA getPerimeter, onpenenéx-
HbIH B KJjacce Circle.

4. llepemenHas figure COOEP)KUT CCBUIKY Ha OOBEKT Kitacca Vessel,
KOTOPOTO HET B CHCTEME, H300pakeHHOH Ha puc. 1.13, cimenoBarens-
HO, BBI30B M€TOZ1a He OyJeT BBIMOJIHEH W KOMIHIISTOP COOOIINT O
CHHTaKCHYECKOH ommoke.

CooOmienre figure.getPerimeter() o3Ha4YaeT, 4TO OOBEKT-KIIH-
€HT MOChIJIACT COOOIICHHE, «HE 3HAsI», B KAKOM 00beKTe-cepBepe, Oy/IeT Bbl-
3BaH MeTOJ. Vcnonp30BaHne TAKOTO COOONICHUS ABJISETCS YAaCTO IPUMEHSI-
eMBIM TIPUEMOM TIPH PaboTe C MOTUMOP(PHBIME METOTAMH.

PaccmoTpuM crniemyrommii parMeHT IICEBIOKOA.

PlaneFigure figure;
Triangle t = new Triangle ()¢
Circle ¢ = new Circle();

if (<nosb30BaTEsNb BHOPAJ TPEYIT'OJIbHUK>)

figure = t; // TPUHLUIN MONCTAaHOBKM JIMCKOB
else

figure = c;

figure.getPerimeter () ; // figure ccrulaeTcsa Ha OOBEKTH
// wyaccos Triangle wmym Circle

B npuBesieHHOM TICEBIOKOIE HET HEOOXOIMMOCTH OCYIIECTBIISITE IIPO-
BEPKH C LIEJIBIO Ope/esIeHHs TOro, KaKkasi Bepcusi MeTofia getPerimeter
JIOJKHA OBITH BBINOJIHEHA. BMEcTO 3TOro HEOOXOAMMO MPABUIILHO BHIOPATH
o0BeKT-cepBep. [oBopst MeTadopudeckn, 0OBEKT-CEpBEP «3HACT», KAaK BbI-
YUCIUTH TPeOyeMbIil IEPIMETP, U MOITOMY OOBEKT-KJIMCHT HE JJOIKEH «Oec-
HOKOUTHCs» 00 3TOM. [IpHBeneHHoe B Hadasie parMeHTa Kojia IpeIIoKeHHe

PlaneFigure figure;
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OTPaHUYNBACT MOTMMOP(U3M B pacCMaTPUBAEMOM IIPIMEPE, B TOM CMBICIIE,
YTO MEPEMEHHOM figure pa3pemieHo CChUIAThCS TOJBKO Ha OOBEKTHI Kilac-
ca PlaneFigure miu Ha OOBEKTHI €ro MOJKIACCOB. Eciu mepeMeHHOM
figure OyzaeT Koraa-Tudo MPUCBOCHA CCBLIKA, HAPUMEP, Ha 00BEKT Kilacca
Person, TO mporpaMma OCTaHOBUTCS.

Merton getPerimeter, onpenenéHHbI B HECKOIBKMX KJaccax, cO-
OTBETCTBYET MOHATHIO OMUMOP(GHOTO METOJa B CMBICIIC OIpeneneHus A.
[lepemennas figure, ykas3pIBaiomas Ha OOBEKTH PA3IUYHBIX KIACCOB,
COOTBETCTBYET MOHSTHIO MMOTUMOP(H3Ma B CMEICTE onperneseHus B. Becb
MIpEMEp MOKa3bIBACT, YTO 00a OINpeescHHs MOTUMOp(HOro MeToaa pabo-
TAKT COBMECTHO.

Kak noxa3spiBaeT NpUBEICHHBIA (parMeHT NCEBIOKOa, B Cllydae Bbl-
30Ba OIHOI'O M3 HECKOJIBKHMX MOJIMMOP(GHBIX METOJO0B, HA 3TAIC KOMITHIIS-
LIUM HEBO3MOXKHO OIPEAEIUTD TUII BbI3bIBAEMOr0 MeToa. MIHbIMU crioBaMu
HEBO3MOYXHO ONPEACIUTD KJIACC B KOTOPOM OIPENENEH BbI3bIBAEMbIN METOL,
U, CJIEe0BATEIbHO, HEBO3MOXKHO MOJIYYUTH TOCTYH K €ro KOAy. DTO MOYKHO
C/IeaTh TOJBKO HA JTaIle BBIMIOJTHEHUS MPOrpaMMEL. [Ipoyecc onpedenenus
MUna 6vl3vl8AeM020 Memood HaA IMane blNOJHEHUs. NPOSPAMMbL HA3bl6d-
emcst OUHAMUYECKUM CE513bl8AHUECM.



OrPAHWMEHNS

Oepanuuenue — 3TO OHO U HECKOJBKO MPEIJIOKESHH I, TTPU TTOMOIIH
KOTOPBIX YTOYHSETCS OMHCAHHE DJICMEHTA MOJCIU O0BEKTHON CHCTEMBI H
ompenesiercs ero chepa npumeHumoctd. HeoOXoauMocTh BBEICHUS Orpa-
HUYEHUH B O0OBEKTHO-OPHEHTHPOBAHHYIO MOJCIIh MPOJUKTOBAHA KEJIaHH-
€M, C OTHOW CTOPOHBI, CACTAaTh MOJIENb O0jee aleKBaTHONH MOIACTHUPYEMO
CHCTEME, a C APYTOi — OoJtee ompeneIéHHOH 1, CIIeI0BaTeIbHO, O0JIee pH-
TOHOM ISl pYyYHOH HITM aBTOMAaTHYCCKON TeHEePaIny Koja.

MOKHO yTBEpXKAaTh, YTO KaxkKJasi CYIHOCTh, C KOTOPOH CTAaJIKMBACT-
Csl YCJIOBEK B OKPYIKAIOIIEM €r0 MUpPE, MMEET OrpaHUYCHHYI0 cdepy mpu-
MEHUMOCTH, WM OorpaHMueHa. Hampumep, Temmneparypa KUIIEHUS BOJbI
OorpaHHYeHa CBEpXy aTMOC(hHEpHBIM TaBICHHEM; TUATIa30H MPEACTABICHUS
LIEJIOTO YHCa B KOMIBIOTEpE OrpaHWYeH KOJTUYECTBOM OaiTOB, BEHIAEISC-
MBIX JIJIsl XpaHSHHS EJIOr0 YUCIIA; BO3pacT OpaKoCOYeTaHUs I MYKIHH
1 KCHITH OT'PaHUYCH 3aKOHOAATEIILCTBOM IOCyIapcTBa | T.1. HekoTopbie
OTpPaHHMYCHHS HACTOJIBKO BaXKHBI, YTO UMEIOT CTATyC 3aKOHOB. DTH 3aKO-
HBI MOT'YT OBITh 3aKOHAMH IIPUPOJIBI, KOTOPBIC YEJIOBEK CIIOCOOCH OOHApPY-
KHUBATh U (GOPMYIIHPOBATh, HO HE B COCTOSIHUM OTMEHSTD, JINOO 3aKOHAMH,
YCTaHOBJICHHBIMHY JIFOJIbMHU, OTPAaHUIUBAIONTUMH TTOBEIEHUE MHIUBUYyMa
B cooOrecTBe JIrofel 1 (popMyTHPYIOMIIMHA TTPaBHIIa OOICKUTHS.

B 00BeKTHO-OpHEHTHPOBAHHOM MTPOTPAMMHPOBAHUN OTpAaHUYCHUS HE
TOJIBKO JICTAF0T MOJIENb OoJiee aleKBaTHON MOACTHpPYEeMOil cucteMe, Ooiee
TOYHOU U NCTCPMUHUPOBAHHON, HO ¥ UCIIOIB3YIOTCS IPOrPAMMHUCTOM JIJIS
KOHTPOJISI TIPABUIBHOCTH PabOTHI mporpaMMel. JIroOast mporpaMma MOXKET
0¢e3011100YHO padboTaTh TOJIBKO B TOM ClIydae, KOrja He HapyIIalTCs orpa-
HUYEHUS, pErJIaMeHTHpYIoIUe e€ HopMaIbHyI0 paboThl. Eciu B mporiecce



2.1. icnonb30BaHVe ECTECTBEHHOMO A3bIKA 191 3anuCK O PaHYEHIi 45

paboTHI MPOrpaMMBbl HapyIIIAETCsl KAKOS-TTHO00 M3 OrpaHUYeHHH, TO 3TO KBa-
muduIupyeTcs Kak BO3HHUKHOBEHUE UCKIIOUUMENbHOU cumyayuu, T.e. CH-
Tyaluu, NpensTcTByomel 0e30mmnbouHoil padoTe nporpaMmbl. MoMeHT
BO3HMKHOBEHUS UCKJIIOYMTENIBHON CUTyallnn (pUKCHPYETCs, @ TUI UCKIIIO-
YUTEIBHON CUTYaIMH UCTIONB3YETCs i e& 00paboTKH.

OrpaHu4eHUs: MOI'YT ObITh COPMYJIMPOBAHBI C Pa3HOW CTEMEHBIO
HeonpenenéHHocTH. [poriecc yTOUHEHUsT OrpaHMYCHNUHN SBISIETCSl YAacThIO
UTEPAIMOHHOIO TpoIecca YTOYHEHHsI caMoil Moxenu. Ha mepBbIx sTamax
pa3paboTKN MOAEIH OrpaHWYEHUsST (GOPMYIHPYIOTCS C BEICOKOH CTEMEHBIO
HeonpenenéHHocT. I1o Mepe pa3BUTHSI MOIENIN M YyTOYHEHHUs €€ dJIeMeH-
TOB, OrpaHudeHusi GopMyIupyroTcss Oojee TOYHO M OoJiee OnpenesIEHHO.
Hanpumep, Ha paHHUX CTaIUsIX Pa3paObOTKU MOJEIH OaHKOBCKOW CHCTEMBI
JUISL XapaKTEePUCTUKH KJIMEHTA MOXET OBbITh COPMYITHUPOBAHO OrpaHUye-
HHUE B BUJIE CICAYIOIIETO MPEUIOKEHUS HA €CTECTBEHHOM s3bike: «KmmeHt
HE JI0JDKEH NMETh CYIIECTBEHHYTO 330JKEHHOCTEY. [1o Mepe pa3BuTHS MO-
JIETTN ATO OTPaHUYCHHE YTOUHSACTCS U MOXKET IPHOOPECTH CICAYIOMINN BA;
«Knuent He nomkeH umeTs: (1) 3a10KEHHOCTD 110 KPETUTY, MPEBbINIA0-
L1Y10 OrOBOPEHHBII MUHUMYM, (2) TPOCPOYEHHBIE HEOIJIadeHHBIE CUeTay.

OrpaHnyeHus: MOryT (DOPMYJIMPOBATHCS B BUJE CJIOB MJIN MTPEIJIONKE-
HUIl €CTECTBEHHOTO 5I3bIKd, KaK, HAIPUMEP, B IPUBEICHHOM BBILIE [TPUME-
pe. Henocrarkom Takoro criocoda (hopMynnpOBKH OTpaHUYEHHUN SIBIISETCS
BBICOKAsl CTETIEHb HEOJHO3HAYHOCTH MHTEPIPETAIINH OTPaHUUCHUH, CIIOXK-
HOCTh OTOOpaKEHHsI OI'PAaHMYCHHS B IPOTPAMMHBIA KOJI, & TAKXKE CIIOXK-
HOCTb OpraHU3alM{ KOHTPOJIS 33 IPABHIIBHOCTHIO pabOThI TPOTrPAMMBIL.

Cy1ecTByeT HCKYCCTBEHHBIH, CHMBOJIBHBIH SI3BIK, IIPH MOMOIIY KOTO-
POro MOXHO €IMHOOOPA3HO U CTPOro 3aIUChIBATH OIPAHMYCHU S, HAKJIa (bl
BaeMbI€ Ha 3JIEMEHThI MOJICIH. DTOT SI3bIK HOCUT HAMMEHOBAHUE S3bIK 02Pd-
Huuenus ob6vekmos (Object Constraint Language niu OCL).

2.1. Ucnonb30BaHue eCTECTBEHHOr0 AI3bIKa
ANA 3an1cy orpaHnyeHnii

ba3oBble CTpyKTypHBIE 2JEMEHTHI Kjlacca, TAKUE KAK I10JI€ U METO.,
4acTo TpeOyIOT YTOUHEHMS B BHJE OIPAaHHYCHHUH, KOTOpBIE MOTYT OBITH
MIPEACTABIICHBI (Ppa3aMy WM OTACIBHBIMU CIOBAMHU €CTECTBEHHOTO S3bIKA.
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Xopowmuii CTUAb MOAEIUPOBAHUS MPEAIOIAraeT UCIOIb30BaHUE AHIJINN-
CKOro si3pika. OTpaHWYEHHUE 3aMKChIBACTCS B (PUTYPHBIX CKOOKAax M pasMe-
aeTcs B KOHIIE CTPOKH, OMUCHIBAIONIEH oJ1e Wit MeTo. Takum obpaszom,
C y4€TOM OrpaHHUYEHHUs, CTPYKTypa CTPOKH, OMHCHIBAIOIICH Moie, UMeeT
[S1(510% 011170785170

<UMsl TOJIS> <TUI MOJS> {<OorpaHUYCHHEe™>}
Hanpuwmep
depth:float {less than 200 metre}

B npuBeneHHOM mpuMepe Mbl BBEJIM OrpaHUYeHHe s nojst depth
(rmyOuHa), koTopoe panee (cM. puc. 1.10) HCronbp30BaIOCh MPH MOICITHPOBA-
HUU KJIacca MOABOIHBIX JIONOK Submarine. OrpaHnyueHHe MPEICTaBIsICT
co0oii IpeIokeHne, chopMyTnpPOBaHHOE HA-€CTECTBEHHOM SI3BIKE M OTpa-
HUYUBAeT 3HaueHue nonst depth. OrpaHnyeHNe yTBEp:KIaeT, 9TO TyOu-
HA TIOTPY KCHHUSI TTOJIBOIHOM JIOAKH IOJKHA OBITH MeHbIe 4yeM 200 MeTpoB.
Dta nHpOopMALHS BasKHA IS pa3pabOTIHKA IPOTrPaMMBI U TIO3BOJISCT EMY
OpraHu30BaTh KOHTPOJIb 3HAYeHUS Mol depth M, cleaoBaTeabHO, KOH-
TPOJIb TITYOUHBI TIOT'PYKEHHS TOIBOAHOM JoAKu. [Ipu 3anucu orpaHuueHui
Ha €CTECTBEHHOM $I3bIKE MOYKHO COKpAIIaTh MPEIJIOKEHUSI €CTECTBEHHOTO
SI3bIKA MTYTEM HCIOJIb30BAHUSI MATEMATUUECKUX U JIOTUYECKUX CUMBOJIOB U
BbIpaxkeHU. Hanmpumep, npuBeneHHOE BbIILIE OrpaHHuYeHuUe nosst depth
MOXET OBITh 3aIICAHO CIECAYIOUIIM 00pa3oM

depth:float {depth < 200}

Hwxe npuBeneH emé onuH NMpUMEp OIMMCAHUS IOJSI, CHAOKEHHOTO
OrpaHUYECHUEM

location:int {initial location in center}

OrpaHnYeHHe yTBepKIaeT, 9YTO HauaIbHOE 3HaYeHHUe 1Mol location
(MecTOHaxX0XK/IeHHUE) TOJDKHO OBITH TAKMM, YTOOBI (PUTypKa THOMA pacroiia-
rajach B IICHTPE PKpaHa MOHHUTOpA (cM. monpaszaen 1.1.1). Dta napopmanus
BakKHa JUIsl pa3paboTYHKa IPOrpaMMbl U JJOJDKHA MCIIOJIB30BATHCS UM IPH
pa3paboTKe KoJa Py MOMOIIH KOTOPOro OCYIIECTBIISICTCS HaYaabHasl HHU-
uaau3anys nons location.
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AHaJNOrHYHBIM 00pa30M 3aIHCBIBAIOTCS €CTECTBEHHOS3BIKOBBIC OIpa-
HUYeHHUsT MeTo/I0B. [ToaToMy, ¢ y4éTOM OrpaHndeHus], CTPYKTypa CTPOKH,
OIKCBIBAIOLIEH METOJI, UMEET BH]{

<UMst METOIIa>(<BXOMIH. NapaMeTPBE>):<THUIT BO3BPAI[AEMOr0 3HAYeHHs Wi Void> {<orpaHuyeHmne™>}
Hanpuwmep
turnRight():void {turn to the right on 90°}

OrpaHuveHue yTBEPKIAACT, YTO KAk IBIH pa3, KOrJa BEI3BIBACTCS Me-
Ton turnRight (MOBEPHYTH HAIIPABO), OH IOJKEH OCYIIECTBIISATH TOBOPOT
¢urypku raoma Harpaso Ha 90 rpagycos (cm. onpaszaen 1.1.1).

B npuBeneHHBIX BblIIE IPUMEPAX OTPAHUUYEHHUE PA3MELIAIOCh He-
MOCPE/ICTBEHHO MOCe TOTO dJEeMEHTa MOJEIU, KOTOPhIH YTOUHSICS C
ero nmomonrso. OTHAKO 3TO HE €AUHCTBEHHBIH CITOCO0O BKITIOYCHUS OTPa-
HUYCHUH B MOZenb. YI0OHO BKIIOUAThH orpaHmdeHus B UML-monmens
IIpU TIOMOINH T'pauuecKoro CHMBOIJIAa KOMMEHTApHU s, TPUBEICHHOTO Ha
puc. 2.1.

Puc. 2.1. I'papuueckuit cumBos kommentapus B UML

B UML xommeHTapuii n300pakaeTcsi B BHJIE MPSIMOYT'OJIbHHUKA C
«3aTHYTBIM» 8epxHuM npagvim yrioM. CoaepxaHue KOMMEHTApUs HUKaK
He perjaMeHTHpyercsi. BHyTpu rpaduyeckoro cumMBoia KOMMEHTApHUs
MOT'YT 3allMCBIBaThCA (pa3bl €CTECTBEHHOI'O S3bIKA JIM IPEAJIOKCHHS
HCKYCCTBEHHOTO SI3bIKa (HANpUMEp, MPEIJIOKEHHUS SA3bIKa OTPAHWYCHUS
06bpekToB OCL, nnum ¢pparMeHT Koaa Ha sS3bIKe IPOrpaMMHUpPOBaHUS Java).
®paspl eCTECTBEHHOIO SI3bIKa MOTYT BKJIIOYaTh MareMaTHuecKue popmy-
JIbI ¥ BBIPAJKCHHUSL.

CHUMBOJI KOMMEHTapusi COEIUHSETCSI C DJIEeMEHTOM MOJETH, KO-
TOPBI OH KOMMEHTHPYET, IPH IOMOIIM MYyHKTUpHON nuHuu. Puc. 2.2
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WJLTIOCTPUPYET UCIONB30BaHUE TPAPUIECKOr0 CHMBOJIA KOMMEHTAPHS IS
BKJItOUeHHUs orpannueHu B UML-monens.

{depth < 200} Submarine

"1 depth:float

submerge (depth:float):boolean

Puc. 2.2. Vcnonb3oBanue rpadueckoro CMMBOJIa KOMMEHTAPHS JIJIs
BKJItoueHus orpanndenuii B UML-moznens

CnoBo niu (hpasza Ha €CTECTBEHHOM SI3bIKE B (PUTYPHBIX CKOOKaxX, pas-
MemEHHas B BEpXHEM OT/EJICHUH I'paueckoro CHMBOIIA KJlacca, cpasy ke
3a ero MMeHeM, OrpaHH4YMBaeT Bech kiacc. Ha puc. 2.3 npuBeneH npumep
OrpaHUYEHHMsI BCETO KJIacca, a He ero OT/CIbHBIX YJICHOB.

Submarine {Java}

depth:float

submerge (depth:float):boolean

Puc. 2.3. cnonp3oBaHuEe €CTECTBEHHOTO SI3bIKA JIJIT OTPAaHUYCHHUS Kiacca

OrpannyeHue {Java}, pa3MELICHHOE B BEPXHEM OTAEJICHUU TIpa-
¢uueckoro cHUMBOJIA KJlacca, O3HA4YaeT, YTO NpPU KOAMPOBAHHMM Kiacca
Submarine A0IKeH UCTIONB30BATHCA A3BIK MIPOrPaMMHUpPOBaHUA Java.

2.2. OCL orpanu4enus

Hcnonb30Banne €CTECTBEHHOTO S3bIKA JUISI OITMCAHUS OTpaHHMYeHU I
B psijie ciydaeB JOCTAaTOYHO /IS peau3aluyl IleJieil MOJeIIMpPOBAHMUS.
Opnako, Takoi crocod omUCcaHUs OTPAaHUYCHUH CTpanaeT BBICOKOI cTe-
MIEHBI0 HEOIPEIeIEHHOCTH CBOMX (GOpMyInpoBoK. HeompenenéHHOCTb
03HaYaeT YTO OTCYTCTBYET OJHO3HAUYHOE OTOOpaKeHHE MOJAECIH B MpPO-
I'PaMMBIH KOJ, a CYIIECTBYET MHOXECTBO Pa3IMYHBIX BAPUAHTOB TaKOTO
oToOpakeHHsI.
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UckyccTBeHHBIt cuMBONBHEIA 5361k OCL pa3paboTaH CITeIaibHO
JUIS TOUHOW W ONpenenéHHON (HOpMYyTUPOBKH OTpaHUYEHUN W 1CHONb3Y-
emcsi 8 kavecmee 0onoaHeHust Kk ouazpammamuieckomy szviky UML. OCL
HE TpenHa3Ha4YeH I CaMOCTOSTEIBHOIO MPUMEHCHHS KaK HE3aBHCHMOE
CPEACTBO cHEUU(PUIINPOBAHNS 00BEKTHO-OPHEHTHPOBAHHBIX ITporpamMm. B
OCL-orpannueHusix GUrypupyroT UMeHa KJIaccoB, IOJiel, METOI0B, mnapa-
METpPOB METO/IOB M T.J., onucanHble B UML-Monenu, KoTopast yTo4HsSeTCs
TIPY TIOMOIIH 3THX OTPAHUYCHHH.

Tonbko HanboJIEE TPOCTHIE ¥ IPUMUTHBHBIE MOAEIH MOT'YT OBITh IIPE/i-
cTaBJleHbl UCKIOUNTENbHO B BuAe UML-nuarpamm. bosnee Tounbie Monenu
npeAcTaBIsoT codoit komOuHauo UML-nuarpamm u OCL-orpannyenuii.
OCL sBnsieTCs IeKIapaTHBHBIM, a HE POy PHBIM SI3BIKOM. DTO O3HAYAET,
yT0 npu oMoty OCL-orpaHnueHu AeKJIapaTUBHO OMUCHIBAIOTCS «BHEIII-
HUEY, JKeJlaeMble XapaKTEPUCTHKH JIEMEHTOB MOJIENIM, HO HE OIHUCHIBACTCS
TO, KAKUM 00pa30M 3TH XapaKTEPUCTUKN MOTYT I JJOJDKHBI OBITH pean-
30BaHBI B KOJIE.

B nactosimem paznene paccmatrpuBatotces Te Busibl OCL-orpanudenuit,
KOTOpBIE UCTIONB3YIOTCS 0151 YIMOUHeHusi 00beKMos Kaaccd, a makice nonetl
u Memo0os kaacca. Takum 00pa3oM, IIeIbI0 HACTOSIIETO pa3/iea sBISeTCS
U3yUYCHHE TEX CPECTB A3bIKA OOBEKTHBIX OTPAHNUIEHHH, KOTOPBIE MOT'YT HC-
TIOJIb30BATHCS, TIIABHBIM 00pa30oM, JIJIsl yTOUHEHUST MOJIEIH, COCTOSIIECH 13
OJTHOTO-EIMHCTBEHHOTO KJIacca.

Bce Bunsr OCL-orpannyeHmii, KOTOPBIE MBI Oy/IeM HCIIONB30BaTh B Ha-
CTOAIIEM Pa3Jiene, UMEIOT CIACAYIONIYI0 CTPYKTY Py

context <omnmcaHme sJjeMeHTa MOIEJM, Ha KOTOPEM PacIpOCTpaHsIeTCs
OoTrpaHmueHmne>
<cayxeOHOe CJIOBO, oIpenejdlllee BUI OIPAHUYEHMA>:

<CHeLLM@I/[KaLLMFI OT'PaHMYEeHNMda, COOTBETCTByKlada eI'o BULOY>

OCL-orpannueHune, yTOuHsIOIIee KJIace WM €ro WICHbI, B 00IIeM CITy-
4ae, COCTOUT U3 JIBYX INpe/uiokeHuil. IlepBoe nmpenokeHne HaunHaeTCs Co
ciykeOHoro ciioBa context u 3aaéT KOHTEKCT orpaHuueHus. [Ipu momoru
context-NpeanoKeHNs OMUCHIBAETCS TOT AIIEMEHT MOJIENU, KOTOPBIH crel-
nUIIPYETCst IPH TOMOIIN JAHHOTO OrpaHUYeHUS (KJ1ace, ToJIe NITH METOT).
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Bropoe mpennmoxxeHne HauyMHAETCS CO CIYEOHOTO CJIOBa, KOTOpPOE
orpenensieT BUJ orpaHwdcHus. Hampumep, ciaykeOHOE CIOBO inv ompe-
JICNISIeT OTPaHWYCHHE, HA3bIBACMOC HHBAPHAHTOM, KOTOPOC OIpaHUYHBACT
BECh KJIace, a CiIyxeOHoe clioBo def ompeiensieT OrpaHHYCHHE, TP TOMO-
[ KOTOPOTO B MOJICJIb BBOAMTCS HOBOE mojie miu meton. [locie cimysxeo-
HOT'O CJIOBA CJICAYET CICIU(HUKAIMS CAMOr0 OrpaHHuUCHHs. DTa crenudu-
Kalnsi MOJKET OBITh OYEHB MPOCTON U COCTOSITh, HAIIPUMEP, U3 KOHCTAHTEI,
3a/afomIeli 3HauYeHNe HEKOTOPOTO MO, FIIM JOCTAaTOYHO CIOKHOM, Tpen-
craBJstonieit coboit cinokaoe OCL-BBIpaxeHue.

B ToMm citydae, korna OrpaHUYCHUS BKJIFOYAIOT CIIOJKHBIC BRIPAKCHHUS,
UX IeJec000pa3HO0 KOMMEHTHUPOBATh HA CCTECTBEHHOM si3bIKe. Cmpourblil
xkommenmapuii 8 OCL mpencraBiseT coOOH OIHY WJIM HECKOJIBKO CTPOK
CHUMBOJIOB (OOBIYHO 3TO TEKCT Ha €CTCCTBEHHOM SI3bIKE), KOTOPHIC HauHWHa-
IOTCSL C CHMBOJIOB «— —». Hampumep

- — npu GOPMMPOBAHMM BO3BPAllAEMOIO BHAUEHUS MCIIOJIb30BAHE
- — moJig kJjlaccoB Lecturer m Subject.

CrnennduunpoBanne OrpaHUYCHHs, KaK IPaBUIIO, OCYIIECTBISIOT-
cs mpu nomouu OCL-BeIpazkeHus. sl MIUTIOCTpAalUU pa3IndHbIX BUJOB
OCL-orpannyeHuii B HACTOAILIEM pa3jielie IPUBEACHbI MPUMEPHl OrpaHu-
yeHuit ¢ OCL-BoIpaxkeHustMu. [IprMepsl momo0paHbl TaKUM 00pa3oM, 4To-
661 monumanne OCL-BbIpakeHHI HE BBI3BIBAJIO TPYIHOCTEH y YMTATENS.
C stoii nenwto, ipu 3amucu OCL-BbIpakeHNH HCITOIB30BaHBI TOJIBKO TTOJISI
C eAMHUYHBIM 3HadeHHeM M Takue onepaun OCL, KOTOpble aHaTOTHYHBI
orepanysM HaJ JaHHBIMH, IPUHATBIMU B SI3bIKE IIPOrpaMMHUPOBaHUS Java.
B manbHeimeM, mo Mepe He0OXOIUMOCTH, OYAYT pacCMOTPEHBI BCE THITBI
JnaHHbIX, IpuHATHIE B OCL, 1 OCHOBHBIE ONepaluy HaJl HUMH.

2.3. KonTpakT knacca u ero cneunctpuumposanue
npu nomown OCL orpannyenuit

O6’BeKT-CGpBCp COACPIKUT HEKOTOPOC KOJIUYCCTBO METOHOB AOCTYII-
HBIX 1JIs BBI3OBA U3 MCTO/JI0B 00BEKTOB-KJIMEHTOB. OOBEKTEI CO3Jar0TCA IMpU
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nomom knacca. Ilpu onmcaHum Kiacca, 0coObIM 00pa3oM MOMEYarOTCs
T€ METOJIBI, KOTOPBIC JOCTYITHBI U3BHE, HA YPOBHE OOBEKTOB. DTH METObI
Ha3bIBAIOTCS public-memoowvr (myOnnunbie MeToabl). [TyOGmuanble MeTOBI
Kiacca GopMUPYIOT unmepgeiic kracca. UHTepdeic kiiacca sBIsSCTCS €ro
Ba)KHOW XapaKTEPUCTHKOH M, MOATOMY, TpeOyeT YTOUHEHHH MpPHU TOMOIIH
OCL-orpann4eHuii.

Bropoii Ba)XHOW XapaKTEpHUCTHKON Kilacca, KoTopas TpedyeT yTod-
Hernit mpu momomu OCL-orpaHndeHuil, SBISETCS WHBAPHAHT KJlacca.
Hneapuanm xnacca — smo cgoticmeo, xapakmepuzyroujee 1000t 06veKm
Kaacca, komopoe OO0JIIICHO OCMABAMBCSL HEUSMEHHbIM 6 MeYeHUe 6Ce20 epe-
Menu cywecmeosanus. obvekma. Harpumep, uist Kiacca, KOTOPBIH MoJe-
JIUPYET MPE3UICHTOB HEKOTOPOI'0 rOCy/1apCTBa, MHBAPUAHTOM MOXKET OBbITh
OrpaHUYeHHEe BO3pacTa, KOTOPbIH /s JH000ro 00bEeKTa STOro Kiacca Jo-
KeH OBITh PaBHBIM WJIM ITPEBBIIIATE TPUALATE IATH JieT. Kitace MokeT ObITH
CHaO)keH HECKOJbKMMH WHBApHAHTaMHM, a HCM3MEHHOCTh WHBAPHAHTOB B
npouecce GyHKIHOHUPOBAHHS IPOrPaAMMBl TapaHTUPYET €€ MPaBHIBHYIO
pabory.

Cosoxynnocms onucanuii unmepgeiica kiacca u UH8apUAHMo8 Kiacca
Ha3b16aemcst KOHMpaKkmom Kaacca. I1pyu oMoy KOHTPaKToOB yJI00HO criel-
nUIUpoOBaTh KJIacchl B mporecce pazpaboTKu 00BEKTHO-OPUEHTHPOBAH-
HOH mporpamMMbl. B 00beKTHO-OPHEHTHPOBAHHOM IIPOrPAMMHUPOBAHUH CY-
IIECTBYET ITOAXOJ K MIPOCKTUPOBAHMIO ITPOTPAaMM, Ha3BaHHBIN KOHmpaKkm-
HbIM npocpammuposaruem. KOHTpaKTHOE POrpaMMHPOBaHHE — JTO CIIO-
c00 MPOEKTHUPOBAHUS OOBEKTHO-OPUEHTUPOBAHHBIX MPOrpaMM, KOTOPBIH
MIPEAIOJaraeT, 4YTo MPOCKTUPOBIIUK JIOJDKEH ONpeNeuTh (OpMasbHBIE,
TOYHBIEC ¥ BEpUPUIIUPYEMbIE CrICIIU(DUKALIME KOHTPAKTOB BCEX KJIACCOB, HC-
TOJIb3YEMBIX B ITpOrpaMme.

Hnsapuanmel Knacca cneyuuyupyiomcs npu nomowju npeonodice-
HULI-UHBAPUAHTOB, a UHmMepgelic Kaacca — npu NOMOWU COBOKYNHOCIU
npeonodceHUtl, KOMopbvle HA3bIBATNCS NPed- U NOCMYCI08ULMU MEMOO08.

Ilpedycnosue MeToga — 3TO YCIIOBHE, pa3pellaloliee MiIn 3anpelna-
Iolllee BBIITOJTHEHUE METO/IA MPH ero Bbi3oBe. Hampumep, miis Toro, 4To0b!
BBITIOJIHHJICA METOU, OcyHleCTBﬂﬂIOHJ,I/II\/‘l perucTpairio BOAUTCIbCKUX IIPaB,
He00X0IMMO, YTOOBI BO3PACT BiIaJIEbIla 3THX MpaB OblI paBHBIM WIIHU Tpe-
BBILIAJI BOCEMHALATH JIET.
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Tlocmycnosue MeTona cuequUIUPYST M3MEHEHHUS] B CHCTEME, KOTO-
pble JOJDKHBI POM30UTH B pe3yibTaTe paboTsl MeTona. Hanpumep, mocie
TOT0 KaK BBITIOJIHUJICSI METOJI PETUCTPAIMY BOJUTEIBCKHX TIPaB, B 0ase JaH-
HBIX JIOJKHA ObITH C()OPMHPOBAHA COOTBETCTBYIOLIAS 3aHCh, 4 BIaJeNell
ABTOPCKHUX IPAB JIOJDKEH MOJIYYHUTh CYET HA OIUIATY PErucTpallty.

B OCL uHBapHaHTHI KJIACCOB, @ TAKXKE MIPEXl- U MOCTYCIOBUS METOOB
CreIUGHUIUPYIOTCS IPU IOMOLIH OTpaHHYEHHH OCHOBY KOTOPBIX COCTABIIS-
10T Oyneevr OCL-8vipasicerus.

2.3.1. UuBapnanTbl KNacca

OcHosoll oepanuyenus, cneyuduyupyroweco UHeapUanm K1acca Asis-
emcs 6yneso OCL-svipadicenue, Komopoe 00NHCHO 0OCMABAMbCs UCMUHHBIM
6 MmeyeHue 6ce20 8PEMeHU CYWecmeosans 106020 obvekma xkaacca. Ecnu
9TO BBIPKCHHE NPUHSIO JIOKHOE 3HAYCHHUE, TO 9TO O3HAYAET, YTO B IPO-
rpaMMe BO3HHUKJIA MCKJIIOUNTENIbHAS CUTYyalusl, MPENsTCTBYIOMas e€ Hop-
MaJIbHOM padore.

OrpaHnyeHusi, cieuupUIMpPyOIIe HHBAPHAHTHI KJlacca, UMEIOT Clie-

JLYIOIIYIO CTPYKTYPY

context <umsa kjlacca>
inv <HeoBOssBaTesibHOE MMs MHBapMaHTa>:

<BysieBo OCL-BEHpPaxeHMre, OIpeIejisdnllee [1ePBLI MHBaAPMAHT>
inv <HeoOssBaTesibHOE MMs MHBapMaHTa>:

<ByseBo OCL-BbIpaxeHMe, onpenesdpllee BTOPOM MHBAPMAHT>

[Ipu nomoru HHBapHAHTOB Kjlacca, 4acTo, OTPAaHUYNBACTCS €r0 aTpH-
OyTuBHas MOJIeNb, a OyJIeBO BRIpaKeHHUE, ONpeeioniee HHBAPUAHT Kilac-
ca, BKJIIOYAaeT UMeHa Toneil kiacca. OJHAKO 3TO He aOCOIIOTHOE IPABUIIO.
BysneBo BbIpakeHHe MHBapHaHTa MOXKET BKJIOYATh TAK)KE 3HAUCHHS, BO3-
BpallaeMble METOJaMH, KOTOPBIC HESIBHO 33/]al0TCSl 3ar0JI0BKAMU METO/IOB.

PaccMOTpM  HECKONIBKO IMPHUMEPOB  OrpaHMYCHUH, CrenupHUIn-
pYIOLUMX MHBAapHaHTHl kiacca. OrpaHuueHue 3HaueHHs nonst depth,
kiacca Submarine, nmpuMep KOTOporo npuseaeH Ha puc. 1.10, MoxxHO
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UCTIONB30BaTh B KauecTBE MHBApHaHTa ISl BCEro Kjacca Submarine.
Hwxe npusenen npumep OCL-orpanudeHns, cnequduupyomero oIt
13 BOBMOXKHBIX MHBApPUAHTOB KJlacca Submarine.

context Submarine
inv: depth < criticalDepth

CMBICT IPUBEICHHOTO OTPAHWYCHHS B TOM, YTO TITyOHHA TOT Py KEHUS
M000H TIONBOIHON JIOAKH M3 Kiacca Submarine Ha MPOTSKEHUU BCETO
BpPEMEHHU €€ CyIleCTBOBAHUS JOJIKHA ObITh MEHbIIIE KPUTUYECKOH Ii1yOu-
HBI criticalDepth (Hampumep, 200 MeTpoB). OrpaHUYEHHE COCTOHT U3
IIBYX TIpe[ioskeHnit. [lepBoe mpeoskeHne 3ajaeT KOHTEKCT B BUIC HMCHH
KJjacca Submarine. Bropoe npeanoxenue 3a1aéT caM HHBAPUAHT U T103-
TOMY Ha4MHAETCsl CO CIY)KEOHOro CjIoBa 1nv, [10cie KOTOPOro pacnolara-
ercsi OyieBo BEIpa)keHHUE. Pa3menureneM MEXIy CIyKeOHBIM CIOBOM 1nv
u OyJIeBBIM BBIpaKEHHEM SBIISIETCS ABOCTOUYHE. B mpuBegeHHOM mpuMepe
OTCYTCTBYET UMsl HHBapHUaHTA.

B OCL umeercs cirysxeOHOe €10BO self, KOTOpoe HCHOIb3yeTCst s
TOro, 9ToOBl YKa3aTh Ha IPUHAMIICKHOCTH Kakoro-mnoo snemeHTa OCL-
BBIpAaXEHUSA K KOHTEKCTY. Mcmonp3oBanue ciyskebHOro cioBa self oco-
OEHHO aKTyaJIbHO B TeX cliydasx, koraa B OCL-BbIpakeHHH UCIOJIB3YIOTCS
HE TOJIBKO WJICHBI KJIacca, yKa3aHHOTO B KOHTEKCTE, HO M YJIEHBI JAPYTUX
KIJIACCOB IPOrpaMMEI. [I[piBeIeHHOE BBIIIIE OTPaHUYCHNE MOXKET OBITH 3aITH-
CaHO B CIIETYIOIIEM BHJIE

context Submarine
inv: self.depth < 200

B OymeBOM BBIpaXCHHH OTPAaHUYCHUS WCIONH3YETCS IMOTHOE HMS
self.depth B KOTOpOM ciykeOHOE cJI0BO self O3HaYaeT CCHUIKY Ha
00BEKT KJ1acca Submarine KOTOpBIH yKa3aH B KOHTEKCTE, a depth sBiis-
eTCsl IMEHEM MO 00beKTa Kiacca Submarine.

Eciu ximace Submarine BKIO4YaeT CTaHz[apTHLH‘/'I meton getDepth,
TO B OyJIEBOM BBIPQKCHUH MTPUBEICHHOTO OIPAHNYCHUSI BMECTO HMEHH TIOJS
depth MOXHO yKa3aTh 3arojloBOK 3Toro Merona. Hanpumep



54 2. OrpaHnyeHus

context Submarine
inv: self.getDepth() < 200

OnuH U TOT K€ KJIACC MOXKHO OTPAaHUYUTh HECKOJIbKMMH MHBApUAHTA-
MH. DTO MOKHO CJIeJIaTh MPHU MOMOIIH OJHOTO OIPAHUYEHU S C HECKOJIBKUMH
inv-npennoxenusmu. Hanpumep

context Novel
inv: self.firstName = ‘Lev’
inv: self.secondName = ‘Tolstoy’

WHBapuaHTHl B TPUBCACHHOM MPUMEPE O3HAYAKOT, YTO JUIS JIFO0O-
ro obwekTa kiacca Novel (pomaH) HEM3MEHHBIMH JOJKHBI OCTaBaTh-
csl 3aJJaHHBIC UMs aBTOpa (3HaveHue nons firstName) u ero pamunus
(3Hauenme nmons secondName). CtpokoBsie autepanbl B OCL 3amuce-
BalOTCsI B OOBIYHBIX anmocTpodax, a He B JABOWHBIX, KaK 3TO HPUHSITO B
sI3pIKe MporpammupoBanust Java. Ecjiw kiiacc orpaHUYeH HECKOJIbKUMHU
WHBApUAHTAMH, TO OHH «JICHCTBYIOT COBMECTHO» M MOTYT OBbITH MpE/-
CTaBJICHBI OJJHUM OYJICBBIM BBIPAIKCHUEM B BUJIC KOHBIOHKYUU UHBAPUAH-
moeg. [ToaToMy TocieaHee oOrpaHMYEHNE MOKET OBITH TIEPENUCAHO CIIeTy-
OIKUM 00pazom

context Novel
inv: self.firstName = ‘Lev’ and self.secondName = ‘Tolstoy’

B OCL oneparusi KOHBIOHKIIUN 3aITACBIBAETCS TIPU TTOMOIIIH CITy>Ke0-
HOTO cJioBa and.

WHBapraHT MOXeT UMeTh UMsL. Tora OHO yKa3bIBAaeTCs Cpasy e Io-
cie cirykeOHoro cioBa inv. Hampumep

context Novel
inv author: self.firstName = ‘Lev’ and self.secondName = ‘Tolstoy’

B nmpuBenenHoM mpruMepe HHBapUaHT UMeeT UM author (aBTop).
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2.3.2. Mpen- v nocTycnoBus MeToa0B

B OCL npeoycnosue ¢popmynupyemcs 6 euoe 6ynesoco OCL-
8bIPAdNCEHUS, KOMOPOE OONNHCHO DbIMb UCMUHHBIM Neped GbINOIHeHUEM 6bl-
36aHHO20 Memodd. VIHBIMU CIIOBaMH BBI3bIBAEMbIIl METO/I MOXKET OBIThH BbI-
TIOJTHEH TOJIBKO B TOM CJIy4ae €CJIM ero MpeiycioBue MPUHUMAET HCTHHHOE
3HaueHue. Ecnu nmpeaycioBre MPHHUMAET JIOKHOE 3HAYEHUE, TO METOJ He
BBITIOTHsIETCSI. Tak ke, Kak W B CIIydae WHBAPHUAHTA, IPOTPAMMHUCT MOXKET
UCTIOIB30BATh TPEIYCIOBUS IS OPraHU3allMH IMPOBEPKU MPABHIBHOCTH
(yHKIMOHMPOBAaHUS IPOrpaMMbl. KOHTPOITIO B 3TOM ciIydae MojiBepraroTcs
YCJIOBHUSI BBINIOJIHEHUSI MeTo/a. Eciin mpoBepka nmokasbiBaeT, 4To Mperyciio-
BuUe Hapymaercs (0ys1eBo BbIpakeHHE MPUHUMAET JIOKHOE 3HaYCHHE), TO ITO
MOXKET PaccMaTpPUBATHCS KaK HAIUYUE MCKIIOYMTEIBHOW CHTYyalluH, Ipe-
MATCTBYIOIICH JanpHeimeil paboTe mporpaMmBL.

B OCL nocmycnosue ¢opmynupyemcsa & eude 6yreeoco OCL-
BbIPAdICEHUSL, KOMOPOE OONAHCHO ObIINb UCIMUHHBIM NOCTIE GbINOJHEHUSL MEMO-
da. IloctycnoBue NOMIKHO OBITH HCTUHHBIM, €CII METOJ] BBIIOJIHHJICS 0€30-
mmbouHo. Ecitn nocTycnoBue npruHUMaeT J0KHOE 3HaYECHHE, TO 9TO 03HaYa-
€T, YTO METO]I BHITIOTHUJICA C OMIMOKOH. [TocTycnoBue Takke MOXKET HCTIONb-
30BaThCsl JJIsS KOHTPOJIS [IPABUIBHOCTH (DYyHKIIMOHUPOBAHHSI MPOrPaMMBI
IyTEM OTCIICKUBAHNUS MOMEHTOB TIOSIBJICHUS NCKJIFOUNTEIBHBIX CUTYaIIUH.

Taxum ob6pa3zom, B OCL mpu 3amricu mHBapHaHTa, IPEIyCIOBHUs, U T0-
CTYCIJIOBUSI HCIIONB3YIOTCSI OyJIeBBI BBIPa’KEHHUs, KOTOPHIE PA3INIHBIM 00-
pa3oM KOHTPOJIMPYIOT MPAaBHIIBHOCTH (DYHKIIMOHUPOBAHUS MTPOrpaMMEL. B
HOpMaJIbHO (D)YHKIIMOHUPYIOLIEH PpOorpaMMe MHBAapUaHT JJOJIKEH OBbITh HC-
TUHHBIM BCET/Ia, a MPEyCIIOBUE U MOCTYCIIOBHE JIOJKHBI OBITh HICTUHHBIMH
TOJIBKO B ONpe/eSEHHbIE MOMEHTBI BPEMEHHU: JI0 U TOCIIE BBIIIOJIHEHUS Me-
TOJ[a COOTBETCTBEHHO.

Konmpaxm xknacca mosicem ovimo npedcmasinen 6 guoe nabopa OCL-
02paHuyenull, 3anUcCbi8aeMblX NPU NOMOUU OYIIEBbIX BbIPAICEHUTI U NO3BOJIS-
HOWUX paspaboOm1uKy u nOIb308AMENI0 K1ACCa pazoesisims 0OHU U Me Jice 3HA-
HUSL OMHOCUMENLHO NOGedeHUs 00beKmog amoeo Kaacca. Hcknovumenvhas
cumyayus 603HUKAem Kaxcoblil pas, Ko20d Hapyuaemcs KOHmpaKm Kiacca.

Hwuxe npusenen o6muii Bug OCL-orpaHuYeHUSs, CIICUPHUITHPY FOIIE-
'O MPETYCIOBUS U IOCTYCIIOBHSL.
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context <mma kjlacca>: :<3aroJIoBOK MeToma>

pre <HeoOA3aTeJIbHOE UMA NPenyCJIOBUA>:
<6bynero OCL-BEpaxeHMe, KOTOPOE IOJDKHO OBTH MCTMHHBIM
B MOMEHT HauaJjla BBIIIOJIHEHMA MeToIma>

post <HeobAa3aTesyIbHOE MMA IIOCTYCJIOBUA>:
<bynero OCL-BHpaxeHMe, KOTOPOEe IOJDKHO OBITb MCTWHHBM
[IOCJIE 3aBepUEeHMA BEHIIOJIHEHUA MeTOoIa>

KoHTeKcTOM OrpaHUueHHS SIBJISICTCS METOJI, KOTOPBIM OrpaHnYHBaeT-
Cs1 IIPY [IOMOLLY IIPELYCIOBU U IIOCTYCIIOBU, ¢ YKa3aHUMEM UMEHU KJlacca,
B KOTOPOM OH OIIHCAaH.

B HEKOTOPBIX cayyasx OTHO U3 YCIOBUH (ITPEAYCIOBHE MIIH MTOCTYCIIO-
BHUE) MOJKET OTCYTCTBOBaTh. ECii, HarpuMep, METO JJOJKEH 6€3)CI08HO Gbl-
NONHAMbCS, TO B OTPAHUYCHIH MOJKHO HE CIICIH(UIIIPOBATH MIPEIYCIOBHE.
Hwke npyBeieH mpuMep orpaHHYeHMsI, B KOTOPOM OTCYTCTBYET ITPELyCIIOBHE,
U, CJIEI0BATEIBHO, METO/ JOJKEH BBITIOMHATHCS Oe3yciioBHO. OrpaHuyueHue
creruduIupyer MeTo] setPrice (YCTaHOBUTH IIEHY) Kilacca Book (KHUTa).

context Book::setPrice (newPrice:Money) :boolean
pre: - — OTCYyTCTBYyeT
post: price = newPrice

CMBICIT IOCTYCIIOBHS B IPUBEAEHHOM IIPUMEPE B TOM, UTO MOCJE BbI-
MOJTHEHUSI MeTo/a setPrice none price (leHa) kiaacca Book JTOIXKHO Co-
JIeprKaTh 3HaYeHHe mapameTpa newPrice (HoBas lieHa) MeToaa setPrice.
OTcyTCTBUE TTPENYCIOBHS UM TIOCTYCIOBUS B OTPAHUYCHHUH CIIENYET SIBHO
YKa3bIBaTh, @ HE UCKIIIOYATh COOTBETCTBYIOIIEE MIPEIIOKEHNUE U3 OTPaHUYE-
HuA. Ecu B OrpaHUYeHNHN OTCYTCTBYET KaKoe-THO0 MpeniokeHue, Harpu-
Mep, pre-rpenaokeHne, TO 3TO MOXKET OBITh PACIICHEHO KaK CHHTaKCHYIeCKast
omuoOKa, SBISIOMIAsCS CICACTBUEM TOTO, YTO Pa3pabOTIHK MOJIECIH ITPOCTO
3a0BLJI BKJIFOUUTH MPEIJIOKECHUE B OTPAHHYUCHHE.

be3ycnoBHoe BbINOIHEHHE METOJa MOKHO yKa3aThb U JPYTHM CIOCO-
6oM. Hampumep, myTeM 3amucH BCerna HCTHHHOTO OYJICBOTO BBIPAKCHHUS B
npexycioBun. Hmwke npusenen npumep OCL-orpaHndeHus], TOIYYEHHOTO
13 IPEABIAYIIETO IpUMepa, B KOTOPOM MPETyCIOBUE O3HAYAET OE3yCIIOBHOE
BBITIOJIHEHUE METO/A.
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context Book::setPrice (newPrice:Money) :boolean
pre: true
post: price = newPrice

WHorna B OyieBOM BBIPaKEHHUH POSt-TIPEITOKESHHS HEOOXOJUMO HIC-
M10JIb30BaTh 3HAYEHUE OJTHOTO U TOT'O JKE I10JIs, HO B Pa3JINYHbIE MOMEHTHI
BPEMEHHU: JIO BBIIIOTHCHHS METOA W MTOCIIC BRITIOTHCHHS METO/Ia, YKa3aH-
HOro B KoHTekcTe. Hanpumep, nocine BbIMOAHEHUS MeTona birthday
(IeHb POKJICHUS) UCTUHHBIM JIOJKHO OBITH OyJIEBO BEIpa)kKCHUE, O3HAYA-
IolIee, 9TO HOBOE 3HAYCHHE MO age (BO3pacT) Ha €AWHUILY OOJIbIIe, YeM
npeabIayiee 3HaueHne 3Toro e moust. Jins obo3HadeHus Toro dakra,
4TO B OyJIEBOM BBIPQKCHHH POSt-TIPEIIOKEHUsT HEOOXOIMMO HCIONIB30-
BaTh 3HAYCHHE HEKOTOPOTO MO 10 BEITIOTHEHUS METOAA, YKa3aHHOTO B
KOHTEKCTE, MMsI 3TOTr0 moJisi cHabxaeTcs cydhdukcom @pre. B npuBencH-
HOM HUXE MpUMepe age@pre o3HadaeT 3HAUCHUE IOJISI age IO BBITION-
HEHUs MeTola birthday

context Person::birthday ():void
pre: true
post: age = age@pre + 1

VYka3aHHBIA B KOHTEKCTE MeTon birthday kiacca Person (nd-
HOCTB) YBEIMUNBACT HA SAMHUILY 3HaUeHHe Nois age. [IpexycioBue pa3pe-
nraeT 6e3ycioBHOE BhITIONIHEHKE MeToa bi rthday. [ToctycnoBue Tpedyer,
9TOOBI MTOCJIE BBIMIOTHEHUS MeToa birthday HOBOe 3HaUCHHE TIONSI age
OBLJIO Ha €IUHUILY OOJBINE, YeM 3HAaYEHHE ITOTO )K€ MO, HO J0 BBIITOTHE-
HUs MeToda birthday.

Cyddurcom @pre MOTyT CHaOXKaThCs HE TOJIHKO MMEHA IOJIeH, HO U
MMeHa get-MeTOI0B. DTO O3HAYAET, YTO B OyJIEBOM BBIPAKEHUH HEOOXOTUMO
HCI0JIb30BaTh BO3BPALIAEMOE 3HAUEHUE HTOr0 METOAA, II0JIyYCHHOE 10 BbI-
[IOJIHEHU I METO/1a, YKa3aHHOI 0 B KoHTeKcTe. Hanpumep

context Dwarf::setlLocation (newLocation:int) :void
pre: true
post: getLocation@pre () < > getLocation ()
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B npuBeneHHOM NpHUMeEpE OrpaHUYEHUIO IOJBEPTaeTCs METOJ
setLocation kmacca Dwarf (cm. mompaszmen l.1.1). Ilpenycnosue
paspemaer 0e3yclIOBHOE BBINIOJHEHHE 3TOI'O METOAA, a CMBICH IIO-
CTYCJIOBUS B TOM, YTO HOMEp KJIETKH, KyJa MepeMeuiaeTcss THOM I0-
clie BBINOJHEHMS MeTojda setLocation, He AOJKEH COBMAaAaTh ¢
HOMEPOM KJIETKH, B KOTOPOM OH HAaXOAHJCS /0 BBIIIOJHEHHUS METOa
setLocation.

2.4. OCL orpanu4eHnus gnsa nonei U MeToAo0B Knacca

Kpowme cnenndunuponanus koutpakra kiacca OCL orpanudeHus Mo-
T'yT UCIOJb30BATHCA JIJIsl YTOYHEHHS CYIIECTBYIONIUX M OMPEIeIEHUs HO-
BBIX TMOJIEH W METOOB Kiacca. CrpynmupyeM 3TH OTpaHUYCHUS CIEAYIo-
M 00pa3oM:
= OrpaHHUYCHUS, ONPEICIIAIONIIE HOBBIC IIPOU3BOIHEIC OIS,
= OrpaHUYCHUS, OMPENCIISIFOIINE HOBBIC METOMNBI-3aIIPOCHI K aTpuly-
TUBHOU MOJCIIH;
= OrpaHUYCHUS, CIICHUPHUIUPYIONINC HAYaIbHBIC 3HAUCHHUS TOJICH;
= OrpaHdYCHHUs, CrelupUIUpPYIOIIHe NpaBuia GOPMHUPOBAHHS MPO-
W3BOJIHBIX ITOJICH;
= OrpaHWYCHUSA, CICIUPHUITHPYIONINE METOIBI-3aIIPOCH K aTPUOYTHB-
HOH MOJENH.

2.4.1. HoBble Nnpon3BopaHbIE NOJS U METOAbI-3aNpPOChI

OnuuMm u3 BunoB OCL-orpaHuyeHHi, KOTOPHIE HCHONB3YIOTCS IS
YTOYHEHHUS YICHOB KJIacca, SIBJISIFOTCS] OTPAHUYUCHHUST, [TPU ITOMOIIU KOTOPBIX
MOYKHO BBOJIUTH B MOJIEITb KIIACCA HOBbLE NPOU3BOOHBLE NOJISL U HOBbLE MEMO-
O0bI-3anpocsl K ampudymugHol Mooenu Kiaccd.

HanomunM, 4TO 3Ha4eHUs! 0a30BBIX MMOJEH M3MEHSIOTCS HE3aBHCHMO
JIPYT OT IpyTa, a 3HAUCH S IPOU3BOIHBIX MOJICH (POPMUPYIOTCS M3 3HAYCHU I
6a3oBbIx noneil. Hanpumep, 6a30BbIM 1osieM Kjacca Person (JINYHOCTD)
MOKET OBITh ToJie year Of Birth (rom pokaeHusl), a MpON3BOTHBIM — I0JIe
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age (Bo3pact). OrpaHIYeHUs, OPEACIAIONINE HOBBIE TPON3BOIHEIC IO
KJlacca, UMCIOT CIICAYIOIIYIO CTPYKTYPY

context <umsa xjacca>
def: <UMA MOJA>:<TUI [OJIA> =
<npaBmiio GOpMMPOBAHMS MIPOMIBBOIHOTO I[OJISI>

B ynomsiHyTOM BBIIIE KiTacce Person 6a30BbIM OJIEM MOXKET OBITH TaK-
xe none firstName (M), a MPOU3BOIHBIM — Tojie initial (MHULHKA).
ITpu momor OCL-orpaHu4eH st MbI MOKEM BBECTH B MOJIENTb IIPOMU3BOIHOE
none initial, XpaHsinee nepByo OyKBY HMEHH, CIIEAYIONTIM 00pazoM

context Person
def: initial:String = firstName.substring(1l,1)
- - initial — »TO NEepPBEM CMMBOJI MMEHN.:

[lepBoe mpemIokeHIe TPUBEACHHOrO TIpUMepa CIICUPHINPYET KOH-
TEKCT MPOU3BOMHOTO IOJS, KOTOPHIM, B HAIEM CIIy4ae, SBISCTCS KIIAcC
Person. Bropoe mpemioxkeHne HAYHHACTCS CO CIIyKeOHOro cioBa def,
32 KOTOPBIM CIIEAyeT JBOCTOYHE. DTO TPEIJIOKEHNE 3a1aéT MMS U THII
MPOU3BOIHOIO TOJIsI, & TaKKe npasuno e2o gopmuposanus 6 eude OCL-
svipadicenus. IIpaBuio GopMUPOBaHUs TPOM3BOIHOIO TIOJIS SBISETCS 005-
3aTeNIbHBIM AieMeHTOM def-IpeioxKeH st U OTIeINAeTCsS OT UMEHH M THIIa
MIPOM3BOTHOTO MO MPH TTOMOIIM CHMBOJA paBeHcTBa. [IpaBuio dhopmu-
POBaHHUS TPOU3BOMHOIO IOJISI B IIPUBEICHHOM IIPHUMEpPE YTBEPKIACT, UTO
3HaueHHe Noyst initial (MHUIHUAN) GOPMHPYETCS Ty TEM BBIICIICHUS ITEp-
BOI'O CHMBOJIA M3 3HaYeHUs1 6a30Boro mois firstName (MMs) IpU TOMOIIH
onepanuu substring.

[Ipocreiinue 3arpockl K aTprOy TUBHOM MOJIEINN KJ1acca IPECTaBISIOT
co0o¥i cTaHIapTHbIE get-MeTObI, BO3BPAIAIOIINE 3HAYCHUS COOTBETCTRY-
IOIINX IOJIeH Kitacca. B Gomee CloKHOM cirydae get-MeTos, pean3yomui
3a1rmpoc, MOKeT c(hOpMHUPOBATH BO3BpAIIaeMOE 3HAUCHHE B pe3ybTare pado-
THI IPOT'PAaMMHON (PYHKITHH, apryMEHTaMH KOTOPOH SBIISIOTCS HECKOIBKO
noJieil kiacca.

CranzapTHble get-MeTOAbl BBOASTCS B KJAacC Ul peasn3aliy HJeH
WHKAICYJSIUH M 00eCIeueHNsT KOHTPOIMPYEMOTo JA0CTyIa K €ro IMOJIsIM.
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OnHako, B o0meM ciydae, get-MeTO/Ibl MOTYT PAacCMaTpPUBATHCS KaK Cpefl-
CTBO PeaM3aluH MPOU3BOIBHBIX 3aIIPOCOB K aTpHOY THBHON MOJIEIIH KJIac-
ca. [Toaromy s3vix oepanuuenus oovekmos OCL asnsiemcs ne monvko cpeo-
cmeom OJiA 3anucu 0epaHudeHuli 6 GopManu308aHHoll U cmpozoll Gopme,
HO U cpedCmEoM CReYUGUYUPOBAHUS 3aNPOCO8 K NPOSPAMMHOI cucmeme,
npedcmasnennoli 8 ude UML-moodenu.

OrpaHuYeHUs, ONPEACISIIONINE HOBbIE METOABI IS peanu3anuy 3a-
IIPOCOB K aTpUOYTHBHOM MOZIENN, HMEIOT CIEAYIOMIYIO CTPYKTY Py

context <umsa xjacca>
def: <3aT'0JIOBOK MeToIa-3anpoca> =
<crocob @OpMI/IpOBaHMFI BO3BpallaeMoro 3HAUYEeHMI>

B def-nipennoxeHnn 3amucpIBaeTCs 3ar0JI0BOK METO/Ia-3a1IpOCa, BKITIO-
Yasi THIT BO3BPAIacMOT' 0 3HAUCHIIS, a TAKKE CO0Cco0 opMUpOoBaHUs BO3Bpa-
aeMoro 3HadeHust. Kak nmpaBuiio, uMst TaKOro METOJIa HAYMHACTCS CO CJIOBA
«gety». Criocod (hopMHupOBaHUs BO3BpAILlAEMOT0 3HAUCHHM I, B O0IIIEM ciyyae,
MOJKET BKJIFOUATh UMS BO3BpamaeMoro 3nadenusi, mmoo OCL-BeipakeHue,
cnenuduIupyromee To, KAKUM 00pa30oM BEIUUCISIETCS BO3BpaIiaeMoe 3Ha-
YeHre. JTa 9acTh SBISIETCS 00s3aTebHBIM dNIeMeHTOM def-TiperioskeHus u
3aIuChIBacTCS CIIPaBa OT CMMBOJIA PaBeHCTBA. Hampumep, mpocToii 3ampoc
Ha OCHOBE CTaHJIAPTHOrO MeTojla getLocation (MOMyYHTh MECTOHAXOXK-
JIeHHE) MOXKET OBbITh BBelleH B MoJienb kjacca Dwarf npu nomomu OCL-
OTrpaHUYCHUS CIICAYIOIUM 00pa3oM

context Dwarf
def: getLocation () :int = location

[lepBoe mpeayiokeHne TOro OrpaHUUYCHUS CHEHUPUIIUPYET KOHTEKCT
get-mMeToa — kiacc Dwar f. Bropoe npennoxenue, HaUMHaloOIeecs co CiIy-
xKeOHoro crmoBa def, ompenenseT 3aroJioBOK get-MeTosia, a TakyKe Crocod
(dbopMupoBaHUsI 3HAYEHHM S, BO3BPALIAEMOr0 THM METO/IOM. B Harem ciydae
CIpaBa OT CHMBOJIa PaBEHCTBA YKa3aHO TOJIBKO UMs MO location (me-
CTOHAXOXICHHE), 3HAYCHHE KOTOPOro BO3BpaImaeT Metoq getLocation().

Paccmorpum mpumep Oomee cmoxHOro 3ampoca. [lycTs mmeercs
KJlacc Room (KOMHaTa), aTpuOyTHBHAs MOJIETb KOTOPOT'O BKJIIOYAET OIS,
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OIIpENEIIAONINE pa3MePbl KOMHATBI, @ TAKXKE MECTOIIOIOKEHNE U pPa3sMephl
OKOH 1 ABepeit. K arpuOyTHBHOI MOJeNTH 3TOTO KiIacca MOXKHO cpopMupo-
BaTh 3aIlpOC, BO3BPAIIAONINN OOIIYIO IJIOMAh CTCH KOMHATHI C YYCTOM
OKOHHBIX W JIBEPHBIX MPOEMOM. Takod 3ampoc MOXKET OBITh pean30BaH
MeToJIoM getWallsArea u cneluUIIUPOBAH MIPHU MTOMOIIHU CICAYOIICTO
OCL-orpanuveHus

context Room
def: getWallsArea () :float =
—— Cnocof BBUMCJIEHMS IJIOmWAIM CTEeH C y4YeTOM OKOH ¥ IBEepel

Hanuame B Mogenu kinacca Room MeToma getWallsArea He O3Ha-
9aeT, 4TO ero aTpuOyTHBHAS MOJIETh JOKHA BKITFOYATh IIPOU3BOIHOC TOJIE
wallsArea s XpaHCHHS 3HAYCHUS ILIONIAIN CTCH, KaK (DYHKITUU 3HAYC-
Hul 0a30BBIX moJicH. Takoe POM3BOAHOE MOJIE MOKET OTCYTCTBOBATH.

2.4.2. HayanbHble 3Ha4YeHus nonew

CrneunduunpoBaHre HayaJIbHBIX 3HAYCHUH IMOJEH B MOJIENIN HE0OXO-
JIUMO ISl KOAUPOBAHUSA TEX YJIEHOB KJlacca, NMPH MOMOIIU KOTOPHIX OCY-
IIECTBIIACTCS HAadyaJbHAsI MHUIIHATM3AIHS TT0oJIeH (HarmpruMep, MeTOJ0B-KOH-
CTpyKTOpOB). HauanpHbIe 3HAUCHUS TTOJIEH, B IPOCTEUIITNX CIIydasiX, MOTYT
OBITh CHENU(HUIINPOBAHBI B TpadHUeCKOM CHMBOJIE KIacca, OIHAKO ATO
MOXKHO cZIeNaTh 0oJjiee M30LIPEHHO TPH ITOMOIIHM OTPAHWYEHHH, 3aricaH-
HbIx Ha OCL. Orpannuenus, cnequduuupyonye HaqyalbHble 3HAYCHHSI 110-
JIel, IMEIOT CJIEAYIOUIYI0 CTPYKTYPY

context <uma kjlacca>: :<uma NoJA>:<TUI [OJIA>
init: <OCL-BHIpaXeHMe, 3ajanllee HadaJlbHOe 3HadeHHue [0Ja>

B orpaHquHnﬂx,cneun@nunpyxnunx Ha4aJIbHBIC 3HAYCHUA noneﬁ,
NEPBOC MPEAJIONKCHUC OIMUCBIBACT KOHTCKCT B BUAC MMCHH KJlacCa, a TaK-
’Ke MIMEHHU U THUIIa OJHOI'0 M3 IOJIeH ATOro Kjacca. Me>1<z[y HMCHEM KJjlacca
1 UMEHEM IIOJIsA pasMeliacTCa pasaACcIUuTe]Ib B BUJC IBYX CHUMBOJIOB «IBO-
CTOYHUCH. BTOpOG NPEAIOKCHUEC ONPECACIACT HAYAJIbHOC 3HAYCHUEC IIOJISA B
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Buge OCL-BBIpakeHHS W HAYMHAETCS CO CIIykeOHoro cioBa init. OCL-
BBIPKEHUE MOXKET MPEICTABISATH COO0M KOHCTAHTY TOrO THUIIA, TIOJ] KOTO-
PBIM 110J1e 00BSIBICHO B Kilacce. PazaenureneM Mexay ciiy>KeOHBIM CIIOBOM
init ¥ ero HayaJILHBIM 3HAUYCHUEM SIBJISICTCS IBOCTOUHE.

Paccmorpum mpumep OCL-orpanuyeHust uist crieliuUIIMPOBAHUS
HavaJIbHOTO 3HAYEHHWs M3BECTHOTO HaMm moiyisi depth (mmyOuHa) Kiacca
Submarine (MOIBOIHAS JIOIKA).

context Submarine::depth:float
init: 0.0f

- — MCXOIHOE TIOJIOXEeHME MNOOBOIHOM JIOOKM — Ha IIOBEPXHOCTN

B nmpuBeneHHOM OrpaHMYEeHUHN KOHTEKCT 3a1aETCs B BUJIC UMEHH KJIac-
ca Submarine u umenu u tuna nonst depth:float, a HayanpHOE 3HA-
yeHue nonst depth — B Buae koHcTaHTh! 0.0f. OrpaHuueHue yTOUHS-
€T UCXOIHYIO MOJIeNIb M O3HAUaeT, YTO KOIJja B CUCTEME MOSABISETCS HOBas
TO/IBOJIHAS JIOZIKA (CO3/1aETCsl HOBBIM 00BEKT Kjlacca Submarine), To oHa
JIOJKHA HAXOAUTHCS Ha MTOBEPXHOCTH.

Hwxe mpuBeneHs! emé HECKOIBKO MPUMEPOB A CHeNH(UITIPOBa-
HUS HavaJbHBIX 3Ha4eHUH mons cellPhone (COTOBEIM TenmedoH) Kiacca
Person (IMYHOCTB) M Hoist validity (OBITH AEHCTBHTEIBHBIM) KIlacca
CreditCard (kpexuTHas Kapra).

context Person::cellPhone:String
init: ‘067-188-2633"

context CreditCard::validity:boolean
init: true

2.4.3. YT04HEHMe NpOu3BOAHDLIX Nonei

Ecnu ¢ UML-mo0enb Hekomopoeo kiacca 66e0eH0 npou3e00Hoe noie,
Mo OHO YMOUHAEMCS NPU NOMOWU HECKONbKUX O2panudeHuil. Bo-epBbIX,
HEOOXOAUMO 3aIIUTUTh 3TO MOJIC OT HECAHKIHOHUPOBAHHOTO M3MEHCHHSL.
D10 genaeTcs MyTEM BBEJCHHUS €CTECTBEHHO-SI3BIKOBOIO OIpaHHYCHUS
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{readOnly}, KOTOpOE O3HAYAET, YTO JAHHOE II0JI€ IIPEAHA3HAYEHO TOIBKO
s yteHus. Orpannuenue {readOnly} 3a0UCBIBAETCS HEMOCPEACTBEHHO
B rpaduyeckoM CHMBOJIE Kilacca. Hammpumep

area:float {readOnly}

Bo-BTOpBIX, TpOM3BOAHOE TONIE AOMKHO ObITh cHaOkeHo OCL-
OrpaHHYEHHEeM, CHEHU(DUUUPYIOMMM IPaBWIO ero  (HOPMHUPOBAHHUS.
Orpanndenue, cienuGUIIIpyoIIee MpaBuio GopMUPOBAHUS HPOU3B00HO20
TIOJIS, UMEET CICAYIOIYIO CTPYKTYPY

context <mmsa kylacca>: :<yMs NPOM3B. MOJNA>:<TUI [IPOMU3B. MIOJII>
derive: <npaBmio GOPMMPOBAHMS MNPOM3B. I[IOJISI>

Hwxe npusenen mpumep OCL-orpanwdeHus I crnenupuInpoBa-
HYs TIpaBUIa TIOJNYYEHHs MMPOHM3BOIAHOIO IO area (IJIOMIAJb) Kiacca
Rectangle (IpSIMOYTOJIHHHK)

context Rectangle::area:float
derive: width*height

B mnpuBeneHHOM MpHMEpE MEpBOE MpPEAJOKeHHEe 3a7aéT KOHTEKCT
OrpaHUYEHHsI, @ BTOPOE — MPABUIO (POPMHUPOBAHUS TPOM3BOIHOIO MOJISL.
[paBuno 3amucano B Bume OCL-BBIpaXeHUS U YTBEPXKIACT, YTO 3HAUCHUE
MPOU3BOIHOIO TONS area (IWomans) GopMupyercs MyTEM YMHOXKCHUS
3HaueHUs 0a30BOro mojs width (MprHa) HA 3HAYCHUE PYTroro 0a30BOro
nons height (BeicoTa).

Hwxe npuBeseH e oquH NpUMep OTrpaHUyYeHHsl Ui crienuHIm-
poBauwusl ipaBuiia GOpMHUPOBAHKSI TPOU3BOJHOrO TOJsl printName (MMs
KJIMEHTA, MCIOIb3yeMOe TPH TeYaTH JOKYMEHTOB) kilacca Customer (3a-
Ka34HK).

context Customer::printName:String
derive: concat (title) .concat (' ') .concat (secondName)

OCL-BrIpakeHre, UCTIONb30BAaHHOE JIJIS 3aITHCH MTPpaBIIia (OPMHUPOBA-
HUS TIPOU3BOJHOTO IIOJSI, O3HAYAET, YTO MPOM3BOIHOE Tojie printName
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dbopmupyercst myTéM ONEpalui KOHKATEHAIMW 3HAa4eHus: nossg title
(TUTYH), CUMBOJA «IIpOoOe» W 3HaUeHHS Nos secondName (pamiuims).
OCL-omnepanus KOHKaTCHAIIMH CTPOK aHAJIOTMYHA OIepallii KOHKAaTeHa-
LU, IPUHATON B SA3bIKE MPOTrPAMMHPOBAaHHUsI Java M 03HAYACT COCIMHCHUE
HECKOJIbKMX CTPOK B OIHY ITyTEM UX HOCIE0BATENbHOI 3amnucu 0e3 pasjie-
JIUTEJIBHBIX CUMBOJIOB. TakuM 00pa3oM, IMPEAIoIaraeTcs, YTo MpH MeyaTu
JIOKYMEHTOB KJIMEHT UMEHYETCsI, HallpuMep, B BUe: «r-H. [leTpoBy.

2.4.4, YTouHeHue METOA0B-3anpoCcoB

Ecnu B UML-Mozenu kitacca y»xe UMeeTcss METOI-3aIlpocC K €ro aTpu-
OyTuBHON Monenu, To npu nomou OCL-orpaHnueHUsT MOKHO yTOYHHUTD
croco0® (opMHUPOBaHMS BO3BPALAEMOr0 3HAUEHMs I 3TOr0 MeTona. B
KOHTEKCTE OI'PAaHMUCHUS yKa3bIBACTCSI OTPaHUYMBAEMBIH METO] M KJIacc, B
KOTOpPOM OH OIIpe/esiéH, a BO3BpAIIaeMoe 3HAUCHNE CIIEUPUINPYETCs IPH
nomomu body-mipeasioxkenust. Takum, 00pa3oM, OrpaHUYeHHsI, CHEHUPUIIN-
pYIOIIKE BO3BPAIaeéMOE 3HAYECHUE METOHA-3aIpoca, UMEIOT CIIEIyIONIYI0

CTPYKTYpPY

context <mMmsa kjacca>: :<3aTOJIOBOK MeTOIa-3amnpoca>
body: <cnocofb ¢QopMMpOBAaHMS BO3BPAUlAEMOTO 3HAUEHUSI>

Cnoco6 QopmHupoBaHKS BO3BPAIAEMOro 3HAUCHHUS 3aITUCHIBACTCS B
Buje OCL-BbIpaxenus. [IponmttocTpipyeM HCHONb30BaHUE ITOTO OrpPaHu-
YECHUS TEM K€ MPUMEPOM, KOTOPBIH MBI UCIOJIB30BAJIN paHee IS HILIIO-
CTpalK BBOAA B MOZIE/Ib HOBBIX METOJJOB-3aIIPOCOB.

context Dwarf::getLocation () :int
body: location

[lepBoe mpensIoKeHHEe 3TOrO OrpaHUYCHUs WACHTH(OUIMPYET Me-
TOI-3aIIPOC B BHJE CTAaHIAPTHOrO Merona getLocation (MOTy4HuTh Me-
CTOHAXOXJICHUE) B KOHTEKCTE Kiacca Dwarf (IHOM), a BTOpOE Mpeasioxke-
HUe, HadWHATOIIeecs CO CIIyKeOHOro ci1oBa body, ompenensieT Bo3Bpamiac-
MO€ 3HauCHHE B BHJIC 3HAYCHUS MO location (MECTOHAXOX/ICHNUE).
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2.5. basosble npegonpeaeneHHbie TUNbI AaHHbIX B OCL

OnHuM U3 yCIIOBUH 3alMCU TOYHBIX U MOIHBIX OCL-orpanuyeHuii sB-
JisleTcs yMEHUE 3alIUChIBATh CHHTaKcHuecKy rpaBuiibHbie OCL-BbIpaskeHusI.
Kaxnas nepemennast B OCL-BbIpa)keHUH UMEET THUII, KOTOPBII onpeensieT
Habop omneparuii, JOMyCTUMBIX I 3TOH EePEeMEHHOM.

Tuner nepemenusix B OCL gensTcs Ha MpemonpeaesieHHbIe TUIIBI U
THIIBI, OIpeAesieMble IporpaMMucToM. [IpenonpeneneHHbIe TUITB TPUHS-
TO JIEUTH Ha 6a308ble munsvi U HAOOPbL OOHOMUNHBIX OAHHBIX.

K 06a30BBbIM TIpemompeneiecHHBIM THIIAM JAHHBIX OTHOCSTCS THIIBI,
onmceiBaromue: (1) manHpie OyIeBOro TUIA, (2) Leble Yhcia U BeNIeCTBCH-
Hble yncna U (3) ctpoku cumBoiioB. [Ipu 3anucu OCL-orpanuueHuii B ka-
YeCTBE HUMCH 0a30BbIX MPEHOMPEACICHHBIX THIIOB OYyIEeM HCIIOIb30BaTh
MMEHa, IPUHSTHIC B SA3bIKE MTPOrpaMMUpOBaHus Java: int (IJs meabIX Yu-
cemn), float (Ayg BEUIECTBEHHBIX YHCEN), String (A1 CTPOK CHMBOJIOB) H
boolean (s OyleBbIX JaHHBIX).

Ilopsimok BBINONHEHMS Omepaluidi Hal NAaHHBIMU B CIOXHBIX OCL-
BBIPAXKEHUSIX ONMPEAEIIeTCs X IIPUOPUTETaMU, OJJHAKO SIBHOE YKa3aHUE Ha
MOPSIIOK BBITIONTHEHUS ONEPAIUil TP MOMOIIM CKOOOYHOH (hOpMBI 3amucu
OCL-BbIpaKeHUH SIBIISIETCsE O0OJIee TIPEeIOYTUTEIbHBIM, IOCKOJIBKY JieJlaeT
BBIpa)XCHHUE SICHEE U HATIISITHEE.

2.5.1. byneBbl TUNbI AaHHbIX

ByneBsl TUITBI JAHHBIX MOTYT MIPHHUMATE TOJBKO ABa 3HAUCHUS: true
u false. Onepanuu, DOMYCTUMBIC I OyJIeBBIX THIOB HaHHBEIX B OCL,
MIPUBEJICHEI B TabuIle Ha puc. 2.4.

Omnepalusi «UIW» BBIMONHSICTCSA HAJl IBYMs ONCpaHAaMH OyJICBOTO
Tuna. Pe3ynpTaT onepanuu «uian» NpuHUMaeT 3HaueHue, paBHoe false,
TOJBKO B TOM CiTy4ae, Korjna o0a ornepania NpuHUMAIOT 3HaueHne false.
[Ipu Bcex Apyrux KOMOMHANIMIX 3HAUCHHWH ONEPaHIOB pe3yibTaT onepa-
AU «UJIW» PUHUMAeT 3HaueHHWe true. Hampumep, ecnmn HEKOTOPHIHA
KJIacC COACPIKUT IMOI ¢ MMeHaMU fir st Name (ums) u secondName (dpa-
MIIHSA) TUA St ring, TO MOKHO cocTaBUTH cienyromee OCL-BeipakeHne



66

2. OrpaHnyeHus

OyJIEeBCKOT'O THIIA C MCHOIb30BAaHUEM 3HAYCHHUH ATHX IOJIEH M Olepannn

CHIIN»

(firstName

Vler’) or (secondName

‘TosncTon’)

HanmenoBanue Omnepanns 8 OCL Tun pesyabsrara
onepaumuu BbIPAKeHUH onepaumuu
U a or b boolean
u a and b boolean
HCKHISI;?OIH% a xor b boolean
OTpULIAHUE not a boolean
paBEHCTBO a=> boolean
HEPaBEHCTBO a <>b boolean
CIIeZICTBHUE a implies b boolean
if <Byrneso OCL-BEIpax)eHMUe> |COOTBETCTBYET TUILY
£ thenel then <OCL-BeIpaxeHme> OCL-BbIpakeHUS B
t-then-else else <OCL-BEIpaxeHme> then- nnmn else-npen-
endif JIOXKECHUU

Puc. 2.4. Onepauun OCL st faHHBIX OyJICBOTO THIIA

Ipusenennoe OCL-BeipakeHue OyIeT MPUHUMATH 3HAYCHUE true B
oIHOM U3 TpéX ciayuaes: (1) B mone firstName HaxoauTcs 3Ha4eHUE ‘JleB’;
(2) B mone secondName HaxoauTcs 3HaueHue ‘TosicTon’; (3) B mone
firstName HaxoguTcs 3HaueHue ‘Jles’, a B mojie secondName HaXoIuT-
cs 3HaueHune ‘TojsicTon’.

Omnepanust «w» BBIIONHSACTCS HAJ[ JABYMs OICpAaHIAMH OYJICBOTO
tuna. Pe3ynpraT omepauuu «u» NpPUHUMAET 3HAYEHHE, paBHOE true,
TOJIBKO B TOM CJIy4ae, Korja o0a ornepaH/ia IpHHUMAKOT 3HAYCHHE true.
[Ipu Bcex apyrux KOMOMHAIIMIX 3HAUCHUH ONIEPaHI0B PE3yiIbTaT onepa-
IUH «W» TpuHUMaeT 3HadeHne false. Paccmorpum OCL-BeIpaxeHme,
nmonydeHHoe u3 npeasiaymero OCL-BeIpakeHHS C 3aMEHOU OIepanun
«UJIN» Ha ONEPALUI0 K.
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(firstName = Vler’) and (secondName = ‘TojsicTon’)

[Tpusenennoe OCL-BbIpaxkeHHe OyneT NpUHUMAaTh 3HAYEHHE true

TOJIBKO B OJIHOM cllydae, Korja B mosie firstName HaXoAMTCS 3Ha4EeHUE
\Jles’, a B noJjie secondName — 3HaueHue ‘ToJjicTon’.

Omnepanust «MCKJII0YAIOIIee HIIN BBIMOIHACTCA Ha/l ABYMS OllepaHAaMu
OyJIeBOr0 THIA ¥, B HEKOTOPOM CMBICIIE, SIBJISICTCSl YaCTHBIM CITydaeM orepa-
LUK «WIny. Pe3ynbpraT onepaniy «MCKII0Uaoiee HIN MPUHIMAET 3Haue-
HHE, paBHOE t rue, TOIBKO B TOM CITydae, KOTa XOTS0bI OIMH U3 ONIEPaH/I0B,
(HO He 00a), mpuHUMaeT 3HaueHne true. Paccmorpum OCL-BBIpaxkeHne

(firstName = Vler’) xor (secondName = ‘ToJsicTou’)

Tenepr OCL-BbIpaxkeHue OyIeT MPUHUMATH 3HAYCHUE True B OHOM
n3 nByx ciydaes: (1) B mose firstName HaxoauTcs 3HadeHue ‘Jles’; (2) B
noje secondName HaXoauTCs 3HaueHue ‘TosicTon’.

Omnepartiis «<OTpUIIAHIE) BBITIOTHICTCS Ha/I OTHUM OIIEpaHI0M OyIIeBO-
ro TUIA U U3MEHSET ero 3HaueHHue Ha IpOTUBOINONIOKHOE. Hanpumep, ecinu
HEKOTOPBIX KIIacC COACPIKUT Nouie 11ghtOnOff (CBET BKIIIOUCH/BBIKIIFOUCH)
THIA boolean W 3HaYEHUE ITOrO IOJs PABHO true (CBET BKIOYEH), TO
110CJIe IPUMEHEHUS Ollepaluy

not 1lightOnOff

3HaueHue moist 11ghtOnOff ctaHeT paBHBEIM false (CBET BBIKIIIOUCH).

Onepanus «kHepaBeHCTBOY BLIMOIHAETCS HAJl IByMs OIIEpaHAaMHU, U €€
pe3yabpTaT IpUHUMAET 3HaYeHUE true, €CIU OIepaHIbl HE PaBHBIL, U 3HaYe-
Hue false, ecnu onepanasl paBHbl. Hanpumep

getAge() <> 18

B mpumepe ucnonb3yeTcs BO3BpallaeéMoe 3HaueHHe MeTona getAge (1o-
JTy4YuTh 3Ha4YEHUE Bo3pacTa). Eciu 3TOT MeTo BO3BpalaeT 3HAUCHHE HE
pasHoe 18, To mpusenenHoe OCL-BbIpaXkeHNEe IPUHUMAET 3HAUEHHE true.
Ecnu sxe MeTon getAge BO3BpallaeT 3HaUYeHHE, paBHOE 18, TO mpuBeneH-
Hoe OCL-BbIpaxkeHHe NpUHUMAET 3HaueHue false.

Omnepariys «paBeHCTBO) BBITIOJIHSETCS Hal IByMS ONIEpaHIaMHU U, B He-
KOTOPOM CMBICJIE, IPOTUBOMOJIOKHA ONEpalli «HEPaBEHCTBOY». Pesynprar
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OTIepaIy «PaBeHCTBO» NMPHHUMAET 3HAaUEeHHE true, ecinu 00a orepaH/Ibl
paBHBI, 1 3HaueHue false, ecim omepaHabl He paBHEL. Hampumep, BbIpa-
KEHUE

getAge() = 18

IPUHUMAET 3Ha4YeHHe true, eCliM MeToA getAge BO3BpallaeT 3HAuYCHUE,
paBHOe 18. DT0 e BRIpakeHHE MPUHUMAET 3HaUeHne false, ecau MeTox
getAge BO3BpallaeT 3HaYCHUE, HE paBHOE 18.

Omepanust «CIEACTBUE)» BBITIONHACTCS HAJ JBYMS OIepaHaaMu Oyie-
BOT'O THIIA U SIBJISIETCSI COKPAIEHHON (POPMOH ONepanuy «UIn», B KOTOPOH
NIepBBIA ONepaH]| IOBEpraeTcs olnepanuy OoTpulanus. Takum oOpasom,
BBIPa)KEHHUE

a implies b 53KBHUBAJEHTHO BBIPAXKEHUIO = (not a) or b

VlcTrHHOCTD pe3yibraTa Onepanuy «CIEICTBHE» 3aBUCHT OT HCTHHHO-
CTH TIEPBOTO ONEPaHAA M MOXKET ONPEACTATHCS IIPH MOMOIIH CIIEIYIOINX
nByx npasuit: (1) ecnu 3HadeHune nepBoro omnepanaa false, To 3HaYeHUE
Bcero OCL-BbIpaxkeHHUs Bcerja true, BHE 3aBUCUMOCTH OT 3HAUEHUS BTO-
poro onepana; (2) eciiv 3HaY€HUE NIEPBOro OnepaHa t rue, TO 3HaUeHUHE
Bcero OCL-BbIpakeHHs paBHO 3HAYEHUIO BTOPOTO OTepaH/a (ecyiu BTOPOi
orepaH i IPUHUMAET 3HaueHne t rue, To u Bce OCL-BbIpakeHUE IPHHUMA-
eT 3Ha4YeHNe true, a eclii BTOPOH omepaH NMpUHUMAET 3HadeHne false,
To 1 Bce OCL-BbIparkeHne nmpuHHMaeT 3HaueHHe false). Paccmorpum
npumep caenyromero OCL-BbIpakeHust

(getScore() < 60) implies test

B npusenenrom npumepe MmeToa getScore (MOMyYuTh OaJlTbl) BO3BpAIIaeT
LIEJI0e TIOJIOKHUTETBHOE YHCII0, COOTBETCTBYIOIIEE KOJTHYECTBY OaslioB, IMo-
JyY9EHHBIX CTYACHTOM B TEUCHHE CEMECTpa Mo KaKOH-THO0 M3 TUCIIUTUINH, a
nose test (3a4ét) THIA boolean MpHUHUMAET 3HaYCHUE true, ecliu CTY-
JICHT MOJTy4nI 3a4€T MO STOU JUCHUILIMHE, U 3HaueHue false B IPOTUBHOM
cnyuae. Ecnu nepsslif onepans (getScore() < 60) NpUHUMAET 3Haye-
Hue false, TO BHE 3aBUCUMOCTH OT 3HaueHus noins test, OCL-BeipaxeHue
IIpMHUMAET 3HaueHue true. Eciu jxe nepBblil onepaH NIpUHUMAET 3Haue-
Hue true, To 3HadeHne OCL-BbIpakeHUsT paBHO 3HAYCHUIO TOJIS test.
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Pesynmprarom omepammm  «if-then-else» sBmsercs ommo m3 OCL-
BBIPa)KCHNH 3aITMCAHHBIX MOCIIE CITy)KEOHBIX CJIOB then niu else, B 3aBU-
CHMOCTH OT 3HaueHUs OyJIeBOTrO BBIPAXKEHHUSI, 3aITMCAHHOTO TI0CIIE CITyXKeo-
Horo ciyioBa 1 f. Cunrakcuc sizsika OCL He nomyckaer cokpalieHHOH (GopMBbI
3aIlucy 3TOW ONepalny, B KOTOPOH OIMyIIEHO MPEJIOKEHHE CO CITYKEOHbIM
cioBoM else. Hanpumep

if getScore() > 60
then test = true
else test = false

endif

B npuBeneHHoM npumepe MetTon getScore u noje test UMEIT Ta-
KOH K€ CMBICH, KaK U B MPEIbIIYLIEM.

2.5.2. Tunbl AaHHbIX ANA NPeACTaBAEHUS Yucen

ITockoabky OCL siBnsieTcst sI3bIKOM MOJIETUPOBAHUSL, @ HE SI3bIKOM ITPO-
rpamvupoBanust, 1 OCL-nipeioKeHusI He TIPEeIHA3HAYCHBI I TPAHCIIS-
UM B KOMaH[bI niporeccopa, B OCL OTCYTCTBYIOT OpaHUYEHUs HA Jua-
Ma30H MPEACTaBJICHUS YKUCET U OTCYTCTBYET, HApPUMEpP, TAKOe MOHSTHUE,
KaK HanboJbIee JOMYCTUMOE TEJI0e YMCIIO TNOO0 HAauOOoIbIIee TOMyCTHMOE
yuciio ¢ miasaromiei 3ansatoi. Yucna B OCL moHMMaroTCs TOYHO Tak JKe,
Kak B MaTemMatrke. OTiepariis A1 YUCIOBBIX TaHHBIX, fomycTumble B OCL,
MIPUBEICHEI B TaOIHIIe Ha puc. 2.5.

Omnepary «CIIOKCHUEY, «BBIYUTAHHCY, «YMHOKCHHE» H «JICTICHUCH
MPEICTABISIOT CO00 OOBIYHBIC apU(PMETHICCKHE OTICPALIAH, U UX CBOMCTBA
HUYEM HE OTJIIMYAFOTCS OT CBOHCTB apU(PMETHUCCKHUX ONCPALUil CIIOKCHHUS,
BBIYUTAHUS, YMHOXXCHHUS U ICITICHUSI.

Omneparii  «paBEHCTBO», «HEPABEHCTBO», «MEHBIIEY, «OONIBIIEY,
«MEHBIIIC HITH PABHO» U «OOIIBIIIE UITH PABHOY» SBIISIOTCS ONIEPAITISIMH CPaB-
HeHus. OnepaHabl dTHX OMEpAIUil MPENCTABIAIOT cO00il menpie THdo Be-
IIECTBEHHBIC YHCIA, a PE3YJIBTaT — 3HaueHue Tuma boolean. [loaTomy,
OIepaly CPaBHEHUS MOTYT HCIIOJIb30BaThCs Tpu 3amucu OyseBbix OCL-
BBIPA)KCHUI B MHBAPHAHTAX, IPE/- U MMOCTYCIOBUSX.
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HanmenoBanue Onepauusi B OCL- Tun pesyiabrara
onepanuu BbIPa’KeHUU onepanuu
paBEHCTBO a => boolean
HEPaBEHCTBO a <> b boolean
MEHBbIIIE a <b boolean
Ooble a>b boolean
MEHBIIIE NN PABHO a <=b boolean
6oblIIe UIN PaBHO a > b boolean
CIIOKEHUE a + b int unu float
BBIYUTAHUE a —b int nnu float
YMHOXKEHUE a * b int wm float
JieJIeHne a /b float
OCTaTOK OT JICNEHU a.mod (b) int
1ICJIOYHCIJICHHOE JICJICHUE a.div(b) int
a0COJIFOTHAS BEIMYMHA asabs() int nnu float
HauOoJIbIIICE a.max(b) int unum float
HavuMEHbLIIEee a.min(b) int unu float
OKpPYTJICHHE .
K 6JII/I)KEIE?JJGM}7 EeTIOMY a.round() ot
OKpYTJICHUE .
K HaHMer?ZmeMy LEJIOMY a.floor() tnt

Puc. 2.5. Onepanuu OCL 171 4MCIOBBIX JaHHBIX

Hwuxe nmpuseneHo Heckonbko npumepoB 3anucu OCL-BelpaxeHuit ¢
HCIIOJIb30BAaHUEM OIepaluii CpPaBHEHUH.

200 * 2.2 + 100 = 540 BBIpAKCHHUE NIPUHUMAET 3HaYeHUE true

200 * 2.2 + 100 <> 540 BBIpQXKECHUE NPUHUMAET 3HaYueHue false

12 > 22.7 BbIpA)KCHUE IIpUHUMAET 3HaueHue false

12 > 22.7 = false BBIpA)KCHHUE NPUHUMAET 3HaYeHUE true
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Omnepariist «OCTaTOK OT JACICHUSD) TO3BOIISET IMMOTYYUTh OCTATOK OT Je-
JICHHsI IBYX IIEIBIX yucen. Hampumep, ocTaTkoM OT AejieHus dncia 13 Ha
YHUCI0 2 SIBASETCS Ynco 1.

13.mod(2) =1

Omnepanust «UEJOYNCICHHOE JISJICHUE» M03BOJISET MOJTYYUTh YaCTHOES
OT JIETICHUS IBYX IEJIBIX YUCEN B BUAE LEN0ro uncia. OCTaTok OT AesCHUs
oTtOpaceiBaeTcs. Hampumep, memnas 9acTh 9aCTHOTO OT JAeJeHus dncia 13 Ha
YUCJIO 2 SIBAAETCS YUCIO 6.

13.div(2) = 6

Ormeparnusi «aOCONOTHAS BEITHYNHAY) MO3BOJISICT MOJIYYHTh 3HAUCHHUE
LEJIOT0 MJIHM BEIIECTBEHHOr0 urca 0e3 3HaKoB «+» uian «—». Hanpumep

-13.abs() = 13

Omnepariy «HanOoIIbIIee) 1 «HANMEHBIIEE) TIO3BOJIAIOT BHIOpATh HaH-
OoJpiee MO0 HAMMEHBIIIeE YUCIIO U3 ABYX LENBIX WIIH BEIICCTBCHHBIX YH-
cen. Hampumep

43 .max (10) = 43

55.5.min (10) = 10

Omnepauuy «OKpyriaeHue K OnmxaliieMy LeloMy» U «OKpYyIJeHHEe K
HaUMEHBUIEMY LIEJIOMY» II03BOJISIOT 3aMEHUTD BELIECTBEHHOE YUCII0 OTHUM
n3 6mmxaimux nensix yncen. Hampumep

(4.6) .round ()

Il
(&)

(4.4) .round ()

Il
i

(4.6) .floor () = 4

(-2.06) .floor () = -3
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2.5.3. CTpoKoBble TUNbI AAHHBIX

IIpu nmomouu cTpokoBbIX TUMNOB AaHHBIX B OCL-BbIpakeHUsIX Tpei-
CTaBJISIIOTCS CTPOKU cUMBOJIOB. CTpokoBbie iutepalibl B OCL, B oTin4mne oT
sI3bIKa MPOTrPAMMUPOBAHUS Java, 3aKJII0Yal0TCs HE B JIBOIHBIC KaBbIUKH, a B
anoctpodsr. Hanmpumep, ‘Aumpert’ unu ‘Omecca’. Onepaiuu JI7st CTPOKO-
BBIX THIOB JTaHHEIX, fomycTuMble B OCL, mpuBeneHs! B Tabmuie Ha puc. 2.6.

HaunmenoBanue Onepauust B OCL-BL1pazkenum Tun pe3yabraTa
onepanuu onepanuun
CLICTIJICHUE string.concat(string) String

pasmep string.size() int

BEPXHUI pErucTp string.toUppexr() String
HW)KHUW pEerucTp string.toLower() String
MOACTpPOKA string.substring(int,int) String
PaBEHCTBO stringl <= string2 boolean
HEPaBEHCTBO stringl <> string2 boolean

Puc. 2.6. Onepanuu OCL 117151 CTPOKOBBIX TUIIOB JAHHBIX

Onepanusi «CLEIUIEHUEe», Ha3blBaeMasl TakKe omepaluuedl KOHKaTeHa-
LMY, TO3BOJISIET MOIYYUATh OAHY CTPOKY M3 JBYX CTPOK IYyTEM UX CIUSAHUSL.
Hampumep, onepanust «cuenyieHue Mo3BoJseT U3 IByX CTPOK ‘Oylia [IMTa—
erca ' ¥ ‘sHaHMAMM' NOIYYUTH CTPOKY ‘Iylla NMTAeTCS 3HaHMAMM .

‘nyma mmuTaerca ' .concat (‘3HaHuaMm’') = ‘myma nuTaeTcs 3HaHusaMM'

Omeparust «pa3Mep», MO3BOJSET OMPEACTUTH KOJIUIECTBO CHMBOJIOB B
crpoke. Hanmpumep

‘Oyma nmMraeTcsa 3HaHuaMu' .size () = 22

Onepanust «BepXHHUI PErucTp» MO3BOJISIET 3aMEHUTH BCe OYKBBI CTPO-
KU Ha TpornucHbIe (0ombIue) OyKBBI, a Oneparus «HUKHUNW PETHCTPY —
Bce OyKBBI CTPOKH Ha CTPOUHBIC (Majble) OykBel. Hampumep
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‘Bacunmy VBaHoBuu’ .toUpper () = \BACWJIMM VIBAHOBMU'’

‘Bacunum MBaHoBUuU' .toLower () = ‘Bacuimi MBaHOBUU'

Omnepanus «HMoACTPOKay» MO3BOISAET BBIICIUTH U3 HCXOIHON CTPOKH €&
MOACTPOKY. Brinensemas moaCTpoKa yKas3bIBaeTCs NMPH OMOIIU ABYX Iie-
neIX yncen. IlepBoe uncio yka3plBaeT Ha MEPBBIH CUMBOJ MOACTPOKH B HC-
XOIHOM CTPOKE, @ BTOPOE — Ha MOCJIEIHUI CUMBOJI MOACTPOKH B UCXOTHOM
crpoke. Hampumep

‘Bacunmy VBaHoBuu’ .substring(9,16) = ‘VMBaHoBMuY’

Onepanum «paBeHCTBO» U «HEPABEHCTBO» NOCUMBOJIBHO CPAaBHUBAIOT
nBe cTpoku. Omepaius «paBeHCTBOY» BO3BpAIllaeT 3HaueHHe true B TOM
cilydae, eciu 00e CTPOKH PaBHBbI, @ ONepaltsL «HEPAaBEHCTBO» — B TOM CIIy-
yae, eCJIM CTPOKHU He paBHbL. Hanpumep

(‘Bacunuit’ = ‘MBaunoBuu'’) = false

(‘Bacuimmm’! <> ‘MBaHoBuu') = true



MOJENUPOBAHUE
KNACCOB
W UHTEPOENCOB

Kuaccsl SBISAIOTCS OCHOBHBIM CPEACTBOM JUISl BKJIIOUEHUS B IPOTrpaM-
MY HOBBIX THIIOB ¥ OCHOBHBIMH «CTPOHUTEILHBIMHU OJIOKaMU», U3 KOTOPBIX
KOHCTPYHUPYETCS MOJENb IIPOCTPAHCTBEHHOM CTPYKTYpbl cucTeMBbl. B Ha-
crosimieM pasgene paccmarpuatoTes te cpeactsa UML u OCL, koTtopbie
HCTIONB3YIOTCS IS MIPEICTABICHUS ITHX «CTPOUTEIBHBIX OJIOKOB». Ecmm
paccMmarpuBarh COAEpPKaHUE HACTOSALLELO pasJiena ¢ TOYKH 3pEHUsT Moje-
JINPOBAHUSL CTPYKTYPbI MPOrpPaMMBI,) TO OH MOCBSAILIEH U3YUEHUIO MOJEIIH-
POBaHUS CTPYKTYPHO NMPOCTON MPOrpPaMMBI, COCTOAIIEN TOJIBKO U3 OAHOIO
KJjacea.

[IporpaMmHast CyIIHOCTB, HOCSIIAs UMsI «HHTEp(enc» sBIseTcs emme
OIIHUM CPEICTBOM JJIsI BKJIFOUEHUs B IIporpamMmy HoBoro tuna. Kmacc mo-
KET OBITh CKOHCTPYHPOBAH MyTEM peau3alliil OJHOTO MM HECKOIBKUX
nuTepdeticos. [ToaTomy B pas3zene paccMaTpuBaeTCs TaKKe U BOIIPOCH MO-
JIEITAPOBaHUS UHTEP(HEHCOB.

3.1. I'pachuyeckue cumBosIbl Knacca

Panee, npu u3y4eHNN UAEH HACIECIOBAHNS, MbI TIO3HAKOMIJIUCE C I'pa-
(rYecKMM CHMBOJIOM KJIacca, MPEACTABIIAIONIMM COOOH MPSIMOYTOIBHUK,
pa3enéHHbIil Ha TPU OTACNICHNS TOPH30HTAIBHBIMY JIMHUSMHU. JTO Hanbo-
nee noiHas Gopma nzobpaxenus kiaacca Ha UML nunarpammax. Ona npu-
BeJieHa Ha puc. 3.1.

BepxHee otenenne rpaguyeckoro CMMBOIIA KJ1acca HCIIOIb3yeTCs JIIs
3aIlicu MMEHH Kilacca.
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ClassName OTnenexue ans

nonen knacca

OTaeneHue gns
MMEHN Knacca

fieldName:FieldType e

methodName(...):ReturnType

.| OtneneHue ans
MeTO/I0B Knacca

Puc. 3.1. I'paduaeckuii cHMBOI Ki1acca B IIOJIHOM opme

Cpennee otTheneHMe MpeAHA3HAUYEHO JJI ONUCAHMS MOJeH Kiacca.
Onucanue OHOTO MO TOJMKHO 3aHUMATh TOYHO OIHY CTPoKy. [TosTomy B
KOHIIE CTPOKH HE UCIONb3YIOTCS Kakue-nndo pasnenuten. OnucaHue oT-
JIEIIBHOTO TI0JIsA, B MIpOCTeifmeM cirydae (0e3 yuéTa OorpaHHYeHHS]), COCTOUT
u3 JIByX 4yacTeil: UMeHH Tois 1 Tumna noist. O0e 9acTu pasiessitoTcs JBO-
eroureM. [Ipu 3amucyn MMEHN TPUMUTHBHOTO. THTIA TI0JISI, @ TAKXKE MTPUMHU-
THUBHBIX THUIIOB BXOJHBIX MTAPAMETPOB U BO3BPAIIAEMbIX 3HAUCHUH METOIOB
MBI JIOTOBOPUJIMCH UCIIOIB30BaTh MMEHA TIPUMHUTHUBHBIX THIIOB, IPUHSITHIC B
sI3bIKE TPOrpaMMHUpOBaHus Java.

Hwxnee oTnenenue mpenHa3HaueHo sl OMUCAHNS METOJOB KJlacca.
Onucanne OTHOTO METOJa Pa3sMEIIaeTCs B OMHON CTpoke. B mpocTeiimem
crydae (0e3 y4éra OrpaHMYCHMI) IPU OIMCAHWHM METOIa 3aIMCHIBACTCS
cIIelyIomasi OCIe0BaTEIbHOCTD: UMl METO/Ia, TEPEeYeHb BXOIHBIX (op-
MaJIbHBIX apaMeTpOB B KPYIJIBIX CKOOKAax, JABOETOYME, THUI BO3Bpallac-
MOro 3HaueHus. Pa3paboTuynku MOJeNnH KJlacca, Kak MPaBHiIo, ONEPUPYIOT
C MEeTOJIaMH, BO3BpalIaroImuMK ofHo 3Hadenue. Onnako UML mo3BossieT
OTHCHIBATh METO/IBI, BO3BpAIAIOIINE HECKONIBKO 3HaYeHuH. Ecin y meTona
OTCYTCTBYIOT BXOJHBIE TTAPAMETPBI, TO KPYTJIbIE CKOOKH OCTAIOTCS IMYCThI-
mu. Ecim MeTon Hu4ero He BO3BpaIaeT, TO, BMECTO THIIA BO3BPAIIA€MOTO
3HAYECHUs 3aIMCBIBACTCS CiTyskeOHoe cioBo void (mycto). Kaxknsiit Bxoa-
HOH IIapaMeTp MEeTOo/1a 3aIMChIBACTCS 110 TEM )K€ IIPaBHJIaM, YTO U MOJIS: UMS
BXOJIHOT'O TIapaMeTpa M THII BXOHOTO ITapamMeTpa.

Mmena knaccos, noseil, METOJIOB MJTA BXOJIHBIX ITApaMETPOB 3aI1UChIBA-
FOTCSl HAa aHTJIMHUCKOM sA3bIKe. MM Kilacca Bceryia HauMHaeTcsi ¢ MPOMUCHOM
(6ospII0¥) OYKBBI M 3aMHCHIBACTCS KUPHBIM MIpUGTOM. M momst, meTo-
Jla MM BXOAHOTO TIApaMeTpa BCEIa HAYMHACTCS CO CTPOYHOH (MAJIEHBKOH)
OyKBBI M 3aITUCHIBACTCSI HEXHUPHBIM HIprdTOoM. iMeHa MOTYT cOCTOATH U3



76 3. MofIenMpoBaHue KNaccos 1 UHTEP(ENcoB

HECKOJIBKUX CJIOB. B 3TOM citydae mMs 3amucheiBaeTcs 0e3 IpoOeoB Mex-
JIy CJIOBAaMH, a Ka)/10e HOBOE CJIIOBO HAYMHAETCS C MPOIHUCHON (0O0IBIION)
OyxBoil. [Ipumep MpaBMIIBHO 3aIMCaHHOIO UMEHH KJlacca, COCTOSILIEro U3
HECKOJIbKUX CIIOB — SavingAccount (cOeperarenbHblii Cu€T), a NpU-
Mep MPAaBUIBHOIO 3aIIMCAHHOI'O0 MUMEHHM MOJS, COCTOSIEro U3 HECKONBbKUX
cinoB — dateOfBirth (nata poxaeHus).

CymiecTByeT, TakXe, HECKOJIBKO COKPAIEHHBIX (OPM TpapuIecKoro
CHUMBOJIA KJlacca, IpUBEIEHHBIE Ha puc. 3.2.

ClassName ClassName ‘ ClassName ‘

fieldName:FieldType methodName(...):ReturnType

Puc. 3.2. I'paduueckue cMMBOIIBI Ki1acca B COKpaIIEHHOH hopme

B HekoTOphIX ciaydasx (HampuMmep, Hpyd MOJCIHMPOBAHUM TaOIHIl pe-
JISIUOHHBIX 0a3 TAaHHBIX) KJIACC MOXKET-OBITh ITPEACTABIICH HCKIIIOUNTEIILHO
aTpuOyTHBHOI MOJEbIO B BUie Habopa mosed. Torna oTaerseHe MEeToI0B
MOXKET OTCYTCTBOBaTh. B psijie cilydaeB KjlacC MOXKET OBbITh MPEACTaBIICH
TOJBKO CBOMMH MCTOAAMH (I/I.]'II/I JaXe OJHUM MCTO}IOM). B stux ciry4dasax
MOXET OTCYTCTBOBATh OTHeJIeHHE Hoei. JIeBrIil 1 cpeqHuil rpaduyeckme
CHMBOJIBI KJIACCa Ha PHC. 3.2. WIITIOCTPUPYIOT OTMEUEHHBIE cirydan. CHMBOI
KJ1acca, IPUBEICHHBIN B TPAaBOW YacTH pHC. 3.2, UCIONB3YeTCs TOT/Aa, KOTraa
B MOJIEJIM HEOOXOIMMO 0003HAYHUTh NPHUCYTCTBHE KJlacca, a ero JeTalibHas
CTPYKTypa HECYIIECTBEHHA. DTOT CHMBOJ HE O3HAYaeT, YTO CYIECTBYIOT
KJIACChI, COCTOSIIE TOJILKO U3 CBOUX UMEH.

I'paduueckuii cuMBOI Kiacca, a TaK)Ke OMUCAHUS ero Mojield U MeTo-
JIOB MOT'YT OBITb YTOYHEHBI TP MTOMOIIY O PAHUIECHHH.

3.1.1. Ucnonb30BaHue CTEpeoTMNOB B MOAENMN KNacca

IIpn nomowy orpaHuYeHUNl MOKHO YTOUHHUTH MOJEJb KJlacca CIell-
HHUIIPOBAB €ro KOHTPAKT, moisd u metonsl. B UML nmeetcs emé onHo
CPEICTBO YyTOYHEHHS MOJICNH KJ1acca (a BOOOIIe roBops, JIF000H MOAECITH), KO-
TOpOE Ha3bIBaeTCs cmepeomun. IIpu MOIENMPOBAHNN KJIACCA CTEPEOTHUIIBI
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UCTIONB3YIOTCSl TOTJA, KOTAAa HEOOXOIMMO yKa3aTh Ha IPHHAIJICKHOCTD
JITAHHOT'O KJlacca K HEeKOTopoMy memakaaccy. Ilog merakiaaccom Oyaem no-
HHUMATDb KJ1acc Kjaaccos, uiu Kiacc, obvexmamu KOMmopo2o A6JAAI0mCcs Kidac-
cbl. CTepeoTuIibl 0OBIYHO MCIONIB3YIOTCS B IBYX Cliydasix. Bo-nepBbix, s
YTOUHEHUs] MOJIENH, TOCTPOCHHOM C HCIIOJIb30BaHHEM 0a30BBIX CPEICTB
UML. Bo-BTOpBIX, AJIs CO3AAHUS npo@huisi WU Ouaiekma si3bIka, OpUeHTH-
POBaHHOTO HAa MOJICTMPOBAHUE B PaMKaX HEKOTOPOH MIIaT(hOopMbI TPOTrpam-
mupoBanus (Hanpumep, JSEE wmm NET) nnmu chepsr npuMeHIMOCTH (Ha-
IIpUMep, MOACIMPOBAHHUE CHCTEM PEabHOTO BpeMeHH, Web-TpriioxkeHuH
Wiy 0a3 JaHHBIX).

CrepeoTHn UMeeT NMPOCTOM CHHTAKCHC M IPENICTABISET COOOM CIIOBO
Ha aHTJIMICKOM sI3bIKE (MM CTePEOTHIIA), 3aKJIIOYEHHOE B IBOMHBIC YTJIOBBIC
cko0Oku. Bmecto llBOf/'IHI)IX YTIJIOBBIX CKOOOK MOYKHO HCITOJIb30BaTh CHMBOJIBI
«MEHBIIEe» U «OompIIe» (<< >>). Ms cTepeoTHna HaYWHACTCS C MPOIIHC-
Holt (00JBII0H) OYKBEI U SIBISETCA, 10 CYyTH, MMCHEM MeTaKjacca, K KOTOpo-
MYy TIPHHAUICKUT 3JIEMEHT SI3bIKa, CHAOKEHHBIN cTepeoTHrioM. CTepeoTHn
BCET/Ia 3alMCBIBACTCS TIEPEe/l TEM JIEMEHTOM, KOTOpHIi OH yTouHseT. [lpu
TIOMOIILM CTEPEOTUIIOB MOXKHO YTOUHSITH BECh KJIACC MJIU €ro WIeHbI. B ciy-
Yyae YTOYHEHMs BCEro KJacca, CTEPEOTHIl 3aIMChIBACTCS B BEPXHEM OT/Ie-
JICHUU rpadryueckoro CMMBOJIA KJlacca, HEMOCPEICTBEHHO Mepe]] NMEHEM
kmacca. Ha puc. 3.3 mpuBenen mpumep rpaduyeckoro cuMBoiia Kiacca,
CHa0)KEHHOTO CTEPEOTHUTIOM.

<<Exception>>
PersonNotFound

Puc. 3.3. [Ipumep cumBona ki1acca, CHaOKEHHOTO CTEPEOTHITOM

B mpumepe Ha puc. 3.3 kimacc ¢ uMeHeM PersonNotFound (Iny-
HOCTh HE HaiiJIeHa) MOMEUEeH CTEPEOTHIIOM <<Exception>> (MCKIIOUYCHHE).
Crepeorun Except ion yTOUHSIET MOJIEITb KJIACCa U IPEATIONAraeT UCIoiIb30-
BaHMUE SI3bIKOB [IPOrPAMMHPOBAHUSI, B KOTOPBIX THITU3UPYIOTCS HCKITIOUUTEITb-
HBIC CUTYAIIMH, & KAXK/1asi HCKJTIOUUTENbHASI CUTYAIIUS SIBJISIETCS OOBEKTOM He-
koroporo kiacca. Crepeorun <<Exception>> 03Ha4aeT, YTO CYILIECTBYET
HEKOTOPBIN Memakiacce UCKIFYUTEIBHBIX CUTYalluii ¢ HIMeHeM Exception,
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a kinacc PersonNotFound SBJISIETCI OOHUM M3 KJIACCOB ATOr0 MeTakKJjacca.
Pa3paboTunK MOZIEITN MOXKET TI0 CBOEMY YCMOTPEHHIO YTOUHSTH KJIAacC IpH
TIOMOIIIY CTEPEOTHIIOB B TOM CMBICJIE, YTO OH MMEET IIPABO ITPUy MbIBATh CBOH
COOCTBEHHBIC MMEHA CTEPEOTHIIOB. Takue cTepeoTHIIBl HAa3bIBAIOTCS Cepeo-
munamu, onpeoenaemvimu nonvzosamenem. Crepeotun <<Exception>> Ha
puc. 3.3 sABISETCA CTEPEOTHIIOM, OIIPEACIIIEMbIM TOJIB30BaTEIEM.

Onnako, B opunmansHOi qokyMeHTannu o UML, pa3meménHoil Ha
Web-caitte OMG (Object Management Group), IPHBOAUTCS CITHCOK CTaH-
JTAPTHBIX CTEPEOTHUIIOB, UMEHA KOTOPBIX SIBJISIOTCS CIY’KEeOHBIMH CIIOBAMH,
npesonpeneaéHHbIMI OQHIMAIBHON JOKyMeHTaueill. B tabiune Ha puc.
3.4 npuBeAEH CIIMCOK HECKOJBKHMX CTaHAAPTHBIX CTEPEOTHIIOB, KOTOpPBIC
MOYHO HCIIOIb30BATh AJI1 yTOUHEHHS BCEro KJjlacca.

Hwms crepeoruna Ha3nauenue crepeoruna

Kitace, cenmndunpoBanHbIif CTEPEOTHIIOM
<<Auxiliary>>, UMeeT CTaTyC BCIIOMOraTEILHOr0O
<<Auxiliary>> |10 OTHOLIEHUIO K Apyromy, 6oiee GpyHaaMEeHTaIb-
HBII KJ1accy; crnenu(uIpoBaHHOMY CTEPEOTHIIOM
<<Focus>>.

Knacc, cieriuduiipoBaHHblil CTEPEOTUIIOM

<<Focus>>, onpeenseT OCHOBHbIE CBOWCTBA U TO-
<<Focus>> BEJIEHUE JJIsI OTHOI'O MJIU HECKOJIBKHUX BCIIOMOIraTeb-
HBIX KJIACCOB, CHEIN(PHUITIPOBAHHBIX CTEPEOTHIIOM
<<Auxiliary>>

Kiacc, ciennummpoBaHHbII CTEPEOTUTIOM
<<Type>>, onpenensieT JoMeH (00IacTh H3MECHCHHUS)
MHOXECTBa 00BEKTOB 0€3 yKa3aHHs TOro, KAKUM 00-
pa3oM (PU3BHYECKH PEaU3YIOTCS OOBEKTHI.

Kiacc, cenuduiupoBaHHbIl CTEPEOTUIOM
<<Primitive>> |<<Primitive>>, onpenensieT CBONCTBA U MOBEML-
HUE OHOTO U3 IPUMUTHUBHBIX TUIIOB TaHHBIX.
Kitacc, cienuduiupoBaHHbIil CTEPEOTUIIOM
<<Interface>> |<<Interface>>, onpenensier CBOINCTBA U MOBEEC-
HHe uHTepdeiica.

<LType>>

Puc. 3.4. CTaHJj[apTHLIe CTE€PCOTHUIIBI, UCITIOJIL3YEMBIC JI YTOYHCHUS Kjlacca
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Ha puc. 3.5. mpuBenensl mpuMepsl TpadUIecKuX CHMBOIIOB KJlacca,
IIPUHAUIEKAINAX MeTaKkjaccy Primitive.

<<Primitive>> <<Primitive>> <<Primitive>>
Integer Boolean Char

Puc. 3.5. [Ipumeps! ki1accoB, CHAOKEHHBIX CTAHIAPTHBIM CTEPEOTUIIOM
<<Primitive>>

B Tex cirydasix, KOrja HeI0OCTaTOYHO yKa3aTh TOJIBKO MMs MeTaKJacca,
a He0OXOJTMMO OITHCATh ero aTprOyThl, CTEPEOTHIT CHAOKACTCS mecuposan-
HelMu 3Havenusmuy. TIpy TOMOIY TErMPOBAHHBIX 3HAUCHUIl OIMMCBHIBAIOTCS
aTpuOyThl CTEPEOTUNA, a TOCKOJIBKY CTEPEOTHIl pacCMaTpHUBAETCsS HAMM
KaK METaKJacc, TO TETHPOBAHHOE 3HAYCHNE MOXKHO PacCMaTpUBAaTh KaK Me-
Tamose (mosie Metakmnacca). Ha puc. 3.6 mpuBeneH npumep rpadudeckoro
CHMBOJIa KJIacca, YTOYHEHHOTO MPU ITIOMOIIY CTEPEOTHIIA U CHAOKEHHOTO
TErUPOBAHHBIM 3HAYCHHEM.

<<Exception>>
PersonNotFound Tl

RN <<Exception>>
phase = runtime

Puc. 3.6. [Ipumep crepeoTuna, CHaOKEHHOTO TETUPOBAHHBIM 3HAYCHHEM

TerupoBaHHOE 3HAYCHHE pa3MellaeTcsi B Ipa(UueckoM CHMBOJIE KOM-
MeHTapusi. BHavasie 3auchIBACTCS UMSI CTEPEOTHIIA, & 3aTEM — CaMO TErupo-
BaHHOC 3Ha4YeHHE. TernpoBaHHOE 3HAUCHHUE IIPEICTABIISACT COOOU BRIpaKCHHE,
COCTOsIICE U3 JICBOM WM MPABOW YacTel, KOTOPBIC Pa3leNICHbI CHMBOJIOM pa-
BEHCTBA. B 11eBoii yacTu 3ammceiBaeTcs mee, a B IpaBoid — 3HaueHue Tera. B
npuMepe Ha puc. 3.6. py MOMOIIY TETHPOBAHHOTO 3HAYCHHUST YTOYHECHO, U4TO
MeTakiacc Exception o0nanaeT CBOWCTBOM KOHTPOIMPOBATH HMCKIIIOYH-
TENBHBIC CUTYaIlNX Ha dTare (phase) BEIOTHEHUS IPOrpaMMEI (runtime).

Tecuposannoe 3nauenue modicem OGblmb UCNONb308AHO MOTLKO NOCIE
MO20, KaK HEKOMOPbLIL DIEMEHM MOOeIU YIMOUHEH NPU NOMOUWU CIMEPeOmund.

CrepeoTun MOXeT ObITh CIICITU(PHUIIMPOBAH IIPU MOMOIIH HECKOIBKHX
TErHPOBAHHBIX 3HAUCHHUIA.
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3.2. Mpecthuxcbl BUAAUMOCTYH NONEI U METOA0B

[Ipedukce BUANMOCTH MIPEACTABISIOT COOOH CIIeIHaTbHBIC CHMBOIIBL,
pacrionaraeMbIe B IIEPBOI IO3UITNHU CTPOKH, OITACHIBAIOIICH MOJIE HITH METOJ
1 YKa3bIBAalOT HAa YPOBEHH JOCTYIIA K TONIO WIH MeTony. HanmveHoBaHme
«mpeUKC BUANMOCTH» 03HAYAET, YTO MPH ITOMOIITH CIICITHATEHOTO CHMBO-
J1a KOTUPYeTCst HHYOPMAIIHSI O TOM, U3 KaKUX JacTell 00BEKTHOH IporpaM-
MBI «BHIUMOY (IJOCTYITHO) JAHHOE TI0JIe WITH MeTO. [IpeprKCh BUIMMOCTH,
COBMECTHO CO CTaHJAPTHBEIMH get- M Set-METOaMHU SIBIISIFOTCS CPEICTBOM
peanu3anuy uaeu HHKATICYIISIIHH.
UML wucnonp3yeT 4eTbipe mpedukca BUAMMOCTH, 00CCIICUNBAOIIIEC
YeThIpPe YPOBHS JOCTYTA K MOJISM FIIA METOJIaM Kjlacca.
= OOmmit wiu public mpeduKc BUAMMOCTH (CHMBOI «+»). Eciu wien
Kiacca moMeueH public mperukcoM BUAMMOCTH, TO OH JOCTYIICH B
KOHTEKCTE BCEH 0OBEKTHOW IPOrPaMMBI.

= SammIIEHHBIA WM protected MpeUKC BUIUMOCTH (CUMBOI «#»).
Ecnu unen knacca momeueH protected nmpeukcoM BHIUMOCTH, TO
OH JIOCTYTICH B KOHTEKCTE JaHHOT'O KJIacca M BCEX €ro MOAKIIACCOB.

= [lakeTHblil M package npeduxc BUIUMOCTH (CUMBOI «~»). Ecin
YJIeH KJlacca rmoMeueH package mpedukcoM BUAMMOCTH, TO OH JIO-
CTYIICH B KOHTEKCTE ITaKeTa KJIACCOB, COJICPIKAIIero JaHHBIN Kacc.

= CekpeTHbIil WK private TpeUKC BUIUMOCTH (CUMBOJI «—»). Ecin
YJIeH KJlacca oMeveH private mpe()MKcoM BUIUMOCTH, TO OH JIOCTY-
TIeH TOJIBKO B KOHTEKCTE CBOETO KJlacca.

Takum oOpazoM, eciiu paccMaTpuBaTh MPeGUKCH BUIUMOCTH KaK Xa-
PaKTEPUCTUKH YPOBHS OCTyIA K YjeHaM Kjacca, To public nmpedukc Bu-
JIMMOCTH 00ecIieYrBaeT HAaUBBICIIMI YPOBEHD JIOCTYTIA, a 3aT€M, B TIOPSAKE
yObIBaHuMs, CIeAyoT protected, package u private.

[TpuBeneHHble HUKE PUCYHKH MIUTIOCTPUPYIOT «paboTy» mpedHrKcoB
BUJMMOCTH JUISl ClTydasi, Korjaa MpeuKCOM BUAMMOCTH ITOMEYaeTcsl 1ojie
knacca. Ha puc. 3.7 uzobpaxensl kiaccel: A, B, C u D. Kiaccel A u B Haxo-
JISITCS B TTAKETE ¢ UMEHEM pack, a kjaccel C 1 D — BHE ATOro maketa. boiee
MOPOOHO TaKeThl OyyT U3y4aThCsl B TIOCIACAYIOIIMX pa3/iesiax, a oKa Moj
makeToM OyJeM MOHUMATh I'PYIIY, 00BEIUHSIONIYI0 HECKOIBKO KIIacCOB.
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pack
\’3’—\_> A

+ publicField:FieldType

aMethod(..):ReturnType

A

o ]

Puc. 3.7. loctyn k momto, noMmedeHHOMY public mpepuKcoM BUIMMOCTH

Kiace C siBistercst mozkiaccoM kiacca A. B kilacce A onmcaHo mole
publicField, cnabxénHoe public mpeUKCOM BHIUMOCTH B BHJIE CHMBO-
Jla «+» B NEPBOI MO3UINN CTPOKH, a TAKXKE HEKOTOPBIH MeTon aMethod.
JKupHBIE CTpENKY MOKa3bIBAIOT, U3 KAKUX 3JIEMEHTOB IPOrPaMMBbl «BH]IU-
Mo» none publicField uau U3 KaKuX dJI€MEHTOB IIPOrpaMMbl pa3pelléH
JIOCTYTI K 3TOMY HOJIIO.

Pucynox 3.7 mo3BossieT jieTko pacmmdpoBaTh cMBICT public ypoBHS
JocTyma K 4ieHaM kiaccea. Ecnu mone kimacca momeueHo public mpedukcom
BUAMMOCTH, TO OHO JIOCTYITHO:

= W3 METOOB JaHHOIO KJlacca (Kjacc A);
= W3 METOJOB MOJKJIacca JaHHOro Kiacca (kiacc C);

= 13 METOJIOB KJIACCOB, BXO/SIIHX B MAKET, B KOTOPOM HAXOAMUTCS JaH-
HBI#1 Kiacc (ki1acc B);

= W3 METOJIOB IPYTUX KJIACCOB, HE SBIISFOLIUXCS MOAKIACCAMU TAaHHO-
ro KJjlacca M He BXOIIMX B MAKET, B KOTOPOM HAXOJUTCS JaHHBIM
kyace (kmace D).

Takxum o0pasom, eciiu 6ce nons knacca nomeyenvt public npeghurxcom eu-
oumocmu, mo Kiacc NOJHOCMbIO OMKPbIM 0715 8HeulHe20 00Cmyna, a e2o 00b-
exmbl He uHKancynuposansl. icronp3oBanue public-moneil B Mogenn kiacca
HE COOTBETCTBYET OOBEKTHO-OPHEHTHPOBAHHON MapaaurMe, U UX CICIyeT
OOBSBIIATH JINIIH B TEX CIIYYasiX, KOT/Ia BIUSHAC TAKUX ITOJICH HA OCTATBHYIO
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4acThk IPOrpaMMbl MUHUMaNBHO. Harmpumep, koraa mone npeacTaBiser co-
00ii TONMEHOBaHHY0 KOHCTAHTY ¢ {readOnly} orpaHWYEeHHEM.

Ha puc. 3.8 u3oOpaxkeHa Ta ke cHCTEMa KJIACCOB M IIAKETOB YTO
puc. 3.7, omHako nose kiacca A (mojie protectedField) cHaOX)eHO mpe-
¢duKcoM BuAMMOCTH protected B BHJie CHMBOJIA «#» B TIEPBOIA MO3ULIUH CTPO-
k. CTpenku Ha puc. 3.8 TMOKa3bIBAIOT, U3 KAKUX 3JIEMEHTOB MPOTrpaMMBbI
«BUIMMO» T0JIC protectedField.

pack
A

# protectedField:FieldType

aMethod(...):ReturnType

A

[ > |l ¢ ]

Puc. 3.8. Jloctyn k nosto, noMedeHHOMY protected npedukcom BUANMOCTH

Puc. 3.8 nmokaspIBaer, 4TO €CI 10JIe TOMEYEHO protected npeduk-
COM BHJMMOCTH, TO OHO JIOCTYITHO TOJIBKO:

= H3 METOJOB JaHHOIO KJjlacca (Kj1acc A) U
= U3 METOJIOB MOJKJIacca JAaHHOTo Kiacca (kmacc C).

Hoctyn k protected-moyir U3 METOAOB APYTHX KJIACCOB, BXOMSIIUX B
MaKeT, B KOTOPOM HaxOJUTCs IAHHBII KJIAcC, a TAaK)Ke U3 METOJI0B KJIACCOB,
HE BXOJSIINX B MAKET, B KOTOPOM HAaXOIWTCS JAHHBIN KJIacC, HEBO3MOXKEH.
Hcnions3oBanme protected mpedukca BUANMOCTH Kak-Obl pacIpoCTpaHseT
U7CI0 NHKAICYJSIUY Ha nepapxuio HacinenoBanus. [loaromy protected mpe-
(UKCOM BHAMMOCTH IieJIeco00pa3Ho CHaOXaTh Te WIEHBI Kjlacca, K KOTO-
PBIM IpenosiaraeTcs odparaTbes U3 ero MojakiIaccoB. B aTom ciyuae, Ha-
npuMep, oOpallleHre U3 IoAKJIacca K protected-moisiM cyneprijiacca MOXeT
OBITH HEMIOCPEICTBEHHBIM, O€3 HCIONIB30BaHNUs Set- U get-MEeTO/IOB.

Ha puc. 3.9 onate n300pakeHa Ta ’Ke CHCTEMa KJIACCOB U ITaKETOB,
OIHAKO TIONIE Kjacca A CHaOXKeHO MpeHuKcoM BUIMMOCTH package B BUe



3.2. IpecuKchl BUANMOCTIA NOMEN 1 METOL0B 83

CHUMBOJIA «~». JKUPHBIE CTPENKH TMOKa3bIBAIOT M3 KAKHX JIEMEHTOB IpO-
rpaMMBbl «BHIUMO» Tose packageField. Kak crenyer u3 puc. 3.9, ecin
nosie moMeyeHo package nmpeuKcoM BHIUMOCTH, TO OHO JOCTYITHO TOJBKO:

= M3 MCTOJOB JaHHOI'O KJjIacCa (KJ'IaCC A) u

= 13 METOJIOB KJIACCOB, BXOSIIHX B MMAKET, B KOTOPOM HAXOIMUTCS JaH-
HBI KJ1acc (kimacc B).

I[OCTyH K package—nomo M3 MCTOAOB IOAKJIaCCa, a TaKXKE U3 MECTOJ0B
KJIaCCOB, HC BXOAAIIUX B MAKET, B KOTOPOM HAXOAUTCA JTAaHHBIN KJiaccC, HC-
BO3MOXKCH.

pack

‘ B A

~ packageField:FieldType

1

aMethod(..):ReturnType

A

N c

Puc. 3.9. [loctym k nouto, moMedeHHOMY package mperKcoM BUIUMOCTH

W, naxonern, puc. 3.10 nmrocTpupyet «paboTy» private mpedukca Bu-
nuMocTd. BumHo, 9To ecnu mojie cHaOKeHo private mpeuKCcoM BUIUMOCTH,
TO OHO JIOCTYITHO TOJIBKO METOJIAM CBOETO KJ1acca (KJ1acc A), HO He IOCTYITHO
MeTonaM noakiacca (kimace C). CnenoBatesbHO nosst ¢ private npedukcom
BUOUMOCTU He NOONEHCAM HACTEO08AHUIO.

UML u sa3elk nporpaMMupoBaHus Java JOIIYCKarOT IIPOU3BOJIBHOE
HCIIOJIb30BAaHUC Hpe(bI/IKCOB BUAVMMOCTH IIPpHU OITMCAaHUUN MoJIeH u MCTOJOB.
OnHako, peann3anusi WA MHKANCYJISIUU 00eCneunBaeTCs HEKOTOPBIMU
MIPaBUJIAMH COBMECTHOTO HCIOJIB30BaHUS MPEPUKCOB BUANMOCTH U CTaH-
JapTHBIX Set- U get-METOH0B.

Jus Toro, 4ToOBl OOBEKTHI, CO3aBacMble IPH MOMOIIH HEKOTOPOTo
KJlacca, ObLIIM MHKAIICYJIMPOBAHbI, @ €ro IOJIs MOJHOCTHIO COKPBITHI, HE00-
XOIHUMO:
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. OIHcaTh NOJIA KJacca ¢ private npeuKcaMn BUIUMOCTH;
. CHaOJUTh TOJISI COOTBETCTBYIOIIMMH Set- M get-MeTojaMu;
. ommcarth set- 1 get-MeToJIbl Kiacca ¢ public npedukcaMmu BUINIMO-

CTH.

[ = | A

I: - privateField:FieldType
aMethod(..):ReturnType

:
]

Puc. 3.10. Jloctyn K noJito, HOMEYEHHOMY private npeuKcoM BUAUMOCTH

3.3. Onucauue none

[Monst MonenupyroT arpudyThl Kjlacca, a UX COBOKYITHOCTb MPECTaB-

ngeT coOoi aTpuOyTHBHYIO MOZAETh Kiacca. PaHee MBI MO3HAKOMMIIUCH C

JNIeMeHTaMu Kiaccudukanuu nonei. Hanpumep, Mbl onpenenuin HecTa-

THYCCKHC M CTAaTHYCCKHUC II0JIA, a TaKXE 0a3oBBIC U TIPON3BOIHBIC TI0JIA.

OZ[HaKO 9TO HE BCC BUJIbI HOJ'IGfI, KOTOPBIC MOT'YT HCIIOJIb30BATHCA IIPU KOH-
CTpYHUPOBaHUU KJIacca. Bonee monHbIl ciucok BKIIOYaeT cJleayomue ajib-
TCPHATUBHBIC BUABI:

6a30BbIC WU MPOU3BOIHBIE TTOJIS;

OJIs C €AMHUYHBIMM WU IO/ C MHOYKECTBEHHBIMU 3HAYEHUSIMH;
CTaTHYECKHUE T0JISI MIIH MO 00bEKTa;

TIOJTSL, OTIpeIeTIsieMbIe B KIIacce MITH TTOJISI, OIpeierIsieMbIe aCCOITHAITNEH;
TI0JIs1, OTIpeNeNIsIeMbIe PEKYPCUBHO WITH TIOJS HE OIpeelsieMbIe pe-
KYPCHUBHO.

AJIBTEpHATUBHOCTH BUJIOB I10JIEH B TPUBEICHHOM CITMCKE O3HAYAET, UYTO
MPH KJTACCU(PUKAIIMH TTOJI1 HEOOXOIUMO BBHIOMPATH TOJBKO OJIMH U3 €ro BU-

JI0B, 3alIMCAHHBIX B CTPOKE. Haan/IMep, I10JI€ HE MOKET OBIThH OTHOBPEMEHHO
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0a30BBIM U TIPOU3BOAHBIM JINOO HECTATHUECKUM M CTaTHYECKUM. B To xe
BpeMsl XapaKTCPUCTHKH, MCIOJIB30BaHHBIC B IPHBEICHHON Kiaccuuka-
11U, SIBISIOTCS HE3aBUCUMBIMHU, II03TOMY, HAalpUMEP, HEKOTOPOE IOJIE MO-
KEeT ObITh OJIHOBPEMEHHO M IPOU3BOJHBIM, U UMETh MHOXXECTBEHHBIC 3Ha-
YeHUs! JTM00 ObITH 0a30BBIM, HECTATUYECKUM, UMETh STUHIUYHOE 3HAYCHUE U
ornpezessThes B Kiacce. [IpuBenenHas kiaccuuKaius BaKHa, TTOCKOIbKY
3HaHME O Pa3HOOOPa3MM BUAOB MOJEH AAET BO3ZMOXKHOCTH IPOTPAMMHUCTY
co31aBath 0ojee TOYHBIC U aJICKBATHBIC MOJIEJIN KIIACCOB.

3.3.1. basoBbie U Npou3BOAHLIE NONSA

Fbaszoevie nons modenupyrom nezagucumvie ampudymsl Kiaccd. ITO 03-
HA4aeT, YTO 3HAYCHHE KaKOTr0-TH00 0a30BOr0 HOJIsl HE 3aBUCUT OT 3HAYCHU N
IpyTux 0a30BBIX MOMIEH.

Iocne Toro, Kak ImpHu MOMOIIH KJIacca CO3aH KOHKPETHBIH OOBEKT U
MpOBE/IcHA HavyalbHAS MHHUIMATN3AIIHS €0 TOJeH, NalbHeHIIas «cyap0ay
0a30BbIX TOJIEH MOXKET OBITh pa3iindHoil. HekoTopbie 6a30BbIC MOJIS B MPO-
necce PyHKIIMOHUPOBAHUS 00BCKTa H3MEHSIIOT CBOM 3HaYeHus. Hampumep,
nosie location (MECTOHAXOXJEHWE) B MPUMEPE C THOMOM, PaCCMOTPEH-
HOM B nofpaszzene 1.1.1, u3menseT cBo€ 3HaueHue pyu NEPEMELICHUH THOMA.

Hdpyrue 06a30BbIe MO NOIDKHBI COXPAHATHh 3HAYCHUS, TIONYUYCHHEIC
[IpY HAYaJIbHOM MHULMAJIM3aLMK Ha IPOTSHKEHUH BCEro CpoKa CyILeCTBOBa-
HUs 00beKTa. bonee Toro, N3MEHEHNE 3HAUCHHH TAKUX MTOJICH HEAOITYCTHMO.
[Tpumepom Takoro mnoJst MOXkeT ObITh noste dateOfBirth, XpaHsiee aaty
POXICHUS HEKOTOpOo JudHOCTH. OTMEUCHHAs criennpuKa 6a30BbIX MOJICH
OTpa)kaeTcst B UX ONMUCAHUU.

bazoBble mosist, 3HaU€HWE KOTOPBIX JOJKHO OCTaBATHCS HEU3MEHHBIM
B mporecce (QYHKIIMOHUPOBAHHUS OOBEKTa, CHAOKAIOTCA OTrpaHUYCHUEM
{readOnly}, KOTOpOE O3HAYAET, YTO, [IOCIIE HAYAJIBHON MHULIMAIN3ALINY,
3HAUEHHE HTOTO MOJs MOKHO TOJIBKO ITPOYECTh, HO HEJb351 U3BMEHUTh Iy TEM
3amucHu B Hero HoBoro 3HaueHusl. Ha puc. 3.11 npuBenena monens Kiacca
Person (IMYHOCTB), B KOTOPOW OMMCaHBI TOJNBKO Oa3oBble mois. [losne ¢
orpanndyeHueM {readOnly} HOJDKHO OCTAaBaTbCs HEM3MEHHBIMU Ha IIPO-
TSODKEHUHU BCEH «OKU3HM» JTI000T0 00bEeKTa ITOTO Kjacca.
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Person

# firstName:String
# secondName:String
+ dateOfBirth:Date {readOnly}

Puc. 3.11. [Ipumep onucanus 6a30BbIX HOJIEH

B mopnenu knacca Person, IpuBeAeHHOHN Ha puc. 3.11, ncnosnb30BaHbl
TpU 0a30BBIX MOJIsA. 3HAUeHUS mojied firstName (ums) U secondName
(pamutnst) 1F000r0 0OBEKTA ITOrO Kilacca MOT'YT U3MEHSTHCS, U, CIICIOBA-
TEJIbHO, 3HAUCHHU S ATHX TMOJICH pa3periaeTcs He TOJIbKO YUTaTh, HO U M3Me-
HATH MyTEM 3aITUCH B HUX HOBBIX 3HAYCHHH.

3Havenne mons dateOfBirth (maTa poXIeHFs) MOCIE €ro HadaJlbHOM
MHUIHATA3ANNH JOJDKHO OCTaBaThCs HEM3MEHHBIM, U, CJICIOBATENBHO, €0 3Ha-
YeHHUE pa3peraeTcst ToIbKo unTarh. [lomst firstName u secondName cHa6-
*eHbl protected mpeuKCOM BUAMMOCTH. JTO MO3BOJIMT METOIAM TIOJKJIacca
KJ1acca Person o0paiiarhes K 3THM II0JISIM HEIOCPEACTBEHHO 1O MMEHH, a I10JIe
dateOfBirth cHabxeHo public perKCOM BUINMOCTH, TIOCKOJIBKY MOCIIE CO3-
aHus 00BbEKTA M HAYAIBHON MHUITHAIN3AIMH €ro mnosei note dateOfBirth
riepecTaéT OBITh TIepEMEHHON 1 TIPeBpaIaeTcs B TOMMEHOBAHHBIH JTUTEpal.

CymiecTByeT HECKOJIEKO CIIOCOO0B 0TOOpaXKEHUS Oa306b1X nonell, CHAO-
Jrcénnvix oepanuyenuem {readOnly}, B Java-kox. Hame Bcero Takue nosus
paccmarpuBatotcs kak final-nonst u cHaGxkarotcst mogudukaropom final. Ha
puc. 3.12 npuBenen Java-koJ, COOTBETCTBYIOLIUI MOJIENH Kilacca Person

public class Person {
// moms
protected String firstName;
protected String secondName;

public final Date dateOfBirth;

// MeTomu

Puc. 3.12. IIpumep oToOpaskeHMs 0a30BBIX MOJIEH B KOI
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Ilpoussoonvie nona moodenupyrom ampudymel Kiaccd, 3HAYEHUS
KOMOPbIX 3a6ucsim om 3HaueHuil 0a306bix nojeti. [103ToOMy mpou3BO-
JIHBIE IOJISI MOKHO paccMaTpuBaTh Kak (yHKIIMU 0a30BBIX IOJICH, U,
CIIeZI0BaTEIbHO, M3MCHCHNE 3HAUCHUS 0a30BOTO MO TOJIKHO COIPO-
BOXJAaThCsl U3MEHEHHEM 3HAUeHUsI COOTBETCTBYIOLIETO MPOU3BOAHOIO
OIS

[Mockonpky 3HA4YCHUS MPOU3BOAHBIX TMOJEH (GOPMHUPYIOTCS U3
3HaYeHUH COOTBETCTBYIONIMX OA30BBIX IMOJIEH M HE MOT'YT M3MEHSTh-
Cs MPOU3BOJIBHEIM 00pa30M, UX OMHCAHHE TOJHKHO BKJIOYATh OTPaHMU-
yeHue {readOnly}. OIHAKO HUCIOJb30BAaHHE TOJbKO OrPAHUUYEHUS
{readOnly} npu onucaHUU MPOU3BOAHBIX I0JIEH HEIOCTATOUYHO, MO-
CKOJIbKY HE MO3BOJACT OTAUYHUTH X OT 0a30BBIX MOJEH, 3HAYCHHUS KO-
TOPBIX JOJKHBI OCTaBaThCs HEHM3MCHHBIMHU (HOMMECHOBAHHBIX JIHTEpa-
noB). [ToaTomy onucanue npousz600nbIX nox€il Q0NHCHO ObIMb OONOHEHO
OCL-oepanuyenuamu, NETCPMUHUPYIOIMIUMH Ccrocod ¢GopMHpOBaHUS
3HaYCHUU NMPOM3BOAHBIX IoJiel npu momomu derive- nnn body-npen-
JIOXKEHHUH.

Orpanmuenne {readOnly} mcmonp3yeTcs Kak IMpH ONMHCAaHUH Oa-
30BBIX IIOJICH, TaK W TIPU ONHCAHWH MPOU3BOAHBIX nojel. OgHako, 0To-
Opa)keHUe TTPOM3BOJHBIX NOJIel B Java-koJ OTiIMYaeTcs OT 0TOOpakeHUs
0a30BBIX TONIEH ¢ orpaHmueHHeM {readOnly}. [Ipon3BomHBIC TONS HE
MOryT ObITh cHaOxeHbl Mopudukaropom final, KoTopbIil 03Ha4YaeT, 4TO
3HAYEHHE M0JIs MOCJIE ero HayalbHOW MHUIMATU3AIUU HH [TPH KaKUX 00-
CTOSITEIBCTBAX HENb3s M3MEHUTDH, MOCKONBKY 3HAUYCHUS MPOU3BOIHBIX
0JIel U3MEHSIOTCS CHHXPOHHO C U3MEHEHMSIMU X 0a30BBIX MOJeH. /s
umenuss 3HAYeHUll NPOU3BOOHBIX NOJell MONMCHO UCNONb308amMb get-Me-
MoObl, BO3BPAIIAIOIINE TCKYIINE 3HAUYCHUS MMPOU3BOIHBIX MONEH, chop-
MHUPOBaHHbIE B COOTBETCTBHH C OI'PaHUYCHUSIMH, CIIEHUPUIUPYIOIIUMH
mpaBuiia uxX GopMupoBaHHUSA. VHBIMH CIOBAaMH, 3aBUCHMOCTH 3HAUYCHUSA
MPOU3BOIHOTO IOJISI OT COOTBETCTBYIOIIETO 0A30BOTO IO PEaM3yeT-
csa komoMm get-metona. Ha puc. 3.13 mpuBeneH mpumep Mojaenu KJjacca
Circle (OKpYKHOCTB), B KOTOPOM OIHCAHBI OJHO 0a30BOE U JABA MPOU3-
BOJIHBIX IIOJIS, 8 TAKXKE J[Ba get-MeToa, 00CCIIeYNBAIOIINAC YTCHHUE TCKY-
LIMX 3HAYCHUH POU3BOAHBIX TOJICH.
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Mopenp kiacca, mpuBeneHHas Ha puc. 3.13, Bkmrowaer mBa OCL-
orparuucHuS ¢ body-npenaokeHUsIMHU, TIPH TTOMOIINA KOTOPBIX CHenu(pu-
LIUPYIOTCS CIIOCOOBI (POPMUPOBAHUS 3HAYCHHI TPOM3BOIHBIX ITOJICH B BUIC
BO3BpAIacMbIX 3HAUYCHUI get-MeTonoB. B Mojenu mmeercss ogHo 6a30BoE
nosnie radius (paauyc) v ABa MPOU3BOAHBIX MOJS: circuit (AIuHa OKpY K-
HOCTH) U area (miomangs Kpyra). Ilpum onmucaHuM NMPOW3BOIHBIX MOJEH
HCIOJIB30BaHbl KaK OI'PAaHUYECHUS Ha €CTECTBEHHOM s3bIKe {readOnly},
pa3MeImEéHHbIe B CTPOKaX, OMUCHIBAONINX MPON3BOAHBIE Toms, Tak 1 OCL-
orparmuecHus. [Ipr momomu body-nipenokeHuii moka3aHo, KakuM 00pa3oM
OCYIIECTBIISACTCS BEIYUCIICHUE TPOU3BOHBIX MMOJICH circuit u area.

Circle

- radius:double
- circuit:double {readOnly} context Cirecle::getCircuit():double
— area:double {readOnly} body: 2.0 * pi * radius
getRadius():double
setRadius(newRad:double):void | |context Circle::getArea():double
getCircuit():double body: pi * radius * radius
getArea():double T 1

+ o+ A+

Puc. 3.13. [Ipumep onvicaHust IPOU3BOIHEIX TOJIEH B MOJIEIH KJlacca

[lpu amanmse momenw, mpuBeneHHOW Ha puc. 3.13, mammuame OCL-
OTpaHUYEHHUI MO3BOJISIET WACHTH(GHUINPOBATh oM circuit m area He
Kak 0a30Bble, a KaK IIPON3BOIHEIE.

Ha puc. 3.14 npuBenen Java-koz, COOTBETCTBYIOLIMM MOJENN KJlacca
Circle.

Kaxk sto cnenyet u3 moaenu Ha puc. 3.13 u xoma Ha puc. 3.14, knacc
Circle He COACPKUT set-MeToAOB JJis nojiel circuit u area. [loatomy
HET HUKAKOH BO3MOKHOCTH O€3yCIIOBHO YCTAHOBUTH HOBBIE 3HAYCHHS 3TUX
noneil. OmHAKO MOKHO JIETKO MPOYNTATh X 3HAUCHHS IIPH TOMOIIH get-Me-
TOJOB, ()OPMHUPYIOIINX TEKYyIIHe 3HAYCHUS MPONU3BOIHBIX MOJICH U3 TEKy-
mero 3HaueHus: 6azoBoro nomst radius. OTMETHM, YTO HCIIOIb30BaHHUE
IIPOM3BOIHBIX 10JIel He 00s13aTebH0. OT HUX MOXKHO BOOOIIE 0TKA3aThCs,
TNOCKOJIBKY 3HaYCHU A ITPOU3BOAHBIX noneﬁ, BCEraa MOXXHO IMOJTy4YaTh B Ka4e-
CTBE BO3BPAILIAEMbIX 3HAUEHUN COOTBETCTBYOLIMX 3aIPOCHBIX get-METO0B
(cm. mompasmen 1.1.4).
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public class Circle {

// mnons

private double radius;

private double circuit;

private double area;

public final double pi = 3.14159;

// craumapTHbe MeTomel getRadius m setRadius

// meromel getCircuit m getArea

public double getCircuit () {
circuit = 2.0 * pi * radius;
return circuit;

public double getArea ()
area = pi * radius-* radius;
return area;

Puc. 3.14. Oro0OpakeHne MPON3BOJHBIX MOJIEH B KOJI

3.3.2. long ¢ MHOXECTBEHHbIMU 3HAYEHUAMMU

B pamkax OOII HeT HEOOXOIUMOCTH B IOHATHHN JaHHOE. JIFo0oe maH-
HOE MOKET MBICIIHTHCS KaK 0OBEKT COOTBETCTBYIOMICTO Kiacca. [loaTomy
M000e TMoJIe Ki1acca MOXKET paccMaTpUBaThCs Kak 00bekT. Hampumep, 3Ha-
yeHue nons firstName (uMs) B kjacce Person (JINYHOCTB) SBISAETCA, MO
CyTH, CCBUIKON Ha 00BEKT KJlacca String.

B paccMOTpeHHBIX BBIIIE MpUMEpax OMUCAHUS IOJICH, OTIEIBHOE
IOJIe COOTBETCTBOBAJO TOJNBKO OMHOMY 00BeKTy. OmHAKO, HECIO0XKHO
HAaWTH IpUMeEp, KOTAa aTpuOyT Kjacca JOJDKEH MOIEITHUPOBATHCS IOJIEM,
COOTBETCTBYIONINM MHOXECTBY 00BeKTOB. Hampumep, mone authors
(aBTOpBI) KiIacca Book (KHUTA) OMKHO MOJACIHPOBATH MHOXKECTBO aB-
TOPOB KHHTH.
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UML nio3BOIIsI€T BKITIOYATH B aTPUOY THBHY IO MOJICITH KJTacca aTpHOY THI,
COOTBETCTBYIOIINE MHOXECTBY OOBEKTOB, U MOITOMY II0JIE KJIACCA MOMKET
OBITh MO0 noleM ¢ eOUHUYHBIM 3HAYEHUeM, JTH00 NoieM ¢ MHOICECEEH-
HolMu 3Havenusymu. Tlojie ¢ SIUHUYHBIM 3HAYCHUEM MOJICIIUPYET aTphOyT
KJIacca, COOTBETCTBYIOLIUI OMHOMY OOBEKTY, a MOJIC ¢ MHOXKECTBEHHBIMHU
3HAUYCHHUSAMU — aTPUOYyT Kjlacca, COOTBETCTBYIOIIUNA MHOXECTBY OOBECK-
TOB. [Ipu onucaHuy Moyt ¢ MHOKECTBEHHBIMH 3HAYCHHUSIMU HCIIOIb3YETCs
CIEIHUANIbHOE BBIPAKECHHUE, CHICHUPHUIIUPYIOIIUE MHONICECMEEHHOCHTb TIOJISL.
DT0 BhIpaKEHHE 3AMKUCHIBACTCS B KBAAPATHBIX CKOOKAX Cpasy JKe 3a THIIOM
nosst. Hammpumep, mosne authors MoxeT OBITh OIMUCAHO B KJIacce CICAYIO-
M 00pa3oM

authors:String[l..5]

[IpuBeneHHBIN MPIMEP O3HAYACT, BO-TIEPBBIX, YTO NoNe authors fB-
JISIETCSl MHOKECTBEHHBIM, a BO-BTOPBIX, YTO KOJIMYECTBO OOBEKTOB 3TOTO
MHOECTBa (KOJTMIECTBO aBTOPOB) MOKET HAXOAHUTHCS B THATIA30HE OT C]TH-
HHULBI 10 TATU. Huke npuBeAeHbl BbIpaXKEeHUS, KOTOPbIE UCHOIb3YIOTCS B
UML 115 yka3aHusi MHOYKECTBEHHOCTH TOJIEH.

N —ot1M mo N (tae, M u N 1emble ToJI0KUTEIbHBIE YUCIIa)
..1 — HOmb UM OOUH

1 — onwH ¥ TOJBKO OXUH

*  — OT HYJIS 10 JIFOOOT0 TOJIOKUTEIIBHOTO 1IEJI0r0
..%  — OT CIUHUIIBI 10 JIFOOOT0 TOJIOKUTEIIBHOIO IIEJI0r0

HCHO, YTO MOJIE C CAMHUYHBIM 3HAYCHUEM SBJIACTCA YAaCTHBIM ClIydacM
TIOJISI C MHO>KECTBEHHBIM 3HAUEHUEM, KOT/Ia MHOJKECTBEHHOCTb T10JIS CIICIIH-
¢ummpyercs BeipaxkenueM [1..1]. Kax mpaBuiio, mpu omucanu mosis ¢ eau-
HUYHBIM 3HaY€HUEM 3TO BBIPAKECHHUE OITyCKAIOT.

Ha puc. 3.15 npuBenen npumep Mojenu kiacca Person, arpuOyThl
KOTOPOT'O MOJICJTUPYIOTCS OJISIMU C €IMHUYHBIMU U MHOYKECTBCHHBIMH 3Ha-
YCHUSMMU.

Mogenb knacca Person Ha puc. 3.15 mocTpoeHa u3 MOjaenu, MprBe-
JeHHoM Ha puc. 3.11 myTem nobaBieHns HOBOTO Nois phoneNumbers (Ho-
Mepa TeneOHOB) C MHOKECTBEHHBIMU 3HAYCHUSIMH. DTO T0JIe MOACTHPYET
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HOMepa Tene()OHOB NTUYHOCTH. ETo MHOXKECTBEHHOCTH [0..*] O3HadYaer,
YTO JIMYHOCTh MOJKET MO0 HE MMETh HU OJHOT0 HOMepa TenedoHa, oo
HMETh HEKOTOPOE KOJIMYECTBO HOMEPOB TEIC(POHOB.

Person

# firstName:String

# secondName:String

+ dateOfBirth:Date {readOnly}
# phoneNumbers:int[0..*]

Puc. 3.15. HpHMep OIMUCaHus 1OJIsA C MHOKECTBECHHBIMU 3HAYCHUSAMUA

Panee ormeuanocs, uto UML mo3BojisieT BKIOYaTh B MOACb KJlacca
METOBI, BO3BPAIIAIOIINE HE OTHO, @ MHOYKECTBO 3HaUCHHH. B aTOM cirydae
BO3BpaIacMble 3HAYCHUST METO/a CHEHUPHUITPYIOTCS TaK JKe, KaK IO C
MHOXXECTBEHHBIMH 3HaYCHUSIMA. Hammpumep, cTaHIapTHBINA get-MeTo, BO3-
BpAIAIONINA MHOKECTBO 3HAYCHUN HOMCPOB TEJIC(OHOB, MOJCIUPYEMBIX
MOJIEM ¢ MHOXKECTBEHHBIMU 3HauYeHHsIMU phoneNumbers, MOXeT ObITh
OIIHUCAaH B BUJIC

getPhoneNumb():int[0..*]

ITpu oToOpakeHUM TI0I€i ¢ MHOKECTBEHHBIMU 3HAUCHHUSMHU B IIPO-
I'PaMMHBII KOJI OHHM PaccMaTpPHBAIOTCSI KAK MacCHUBBI 3JIEMEHTOB COOTBET-
cTByIOIMX TUNOB. Tak, Hanpumep, nose phoneNumbers MOXeT ObITH
0TOOpakeHO B OZTHOMEPHBIII MAaCCHB JEMEHTOB THUMA int

int[] phoneNumbers;

3.3.3. Cratuyeckue nons

Crarudeckue 1oJist 3TO OISt Kiacca, a He 00bEeKTa U OMUCHIBAIOT aTPH-
OyThl Kiacca Kak OTIACTBbHOH CyIIHOCTH. Kiacc COmep:KUT TONBKO OMUH
KOMIUIEKT CTATHYECKHX IMOJIEH BHE 3aBUCHMOCTH OT TOTO, CKOJIBKO OOBEK-
TOB CO3JIaHO MPH MOMOIIHU 3TOro Kiacca. Co CTaTHYSCKUMU TIOJISIMU MOTY T
paboTaTh Kak CTaTHYECKHE, TAK U HECTATUIECKUE METO/IBI.
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[pn MozmenmpoBaHUHN KJlacca CTATHUYECKHE TOJIS BKITIOYAIOTCSA B OOMINIA
CIMCOK NoJIel rpaduuecKoro cuMBoIIa Kiacca. J{ist Toro, 4To0b! ONUCaHus CTa-
THUYECKUX NOJICH OTIINYAJINCh OT ONMCAHHH MOJIeH 00 EKTOB, OIIMCAHHS CTaTHYe-
ckux nosneit noquépkusarorcst. Ha puc. 3.16 npusenena moziesns kiiacca Person
B KOTOPYIO BKITFOYEHO OITMCaHUE CTaTHUECKOro oyt numbOf Persons (Komu-
yecTBO JuaHoCcTe). [Tosie numbOf Persons Ha puc. 3.16 cHabkeHO private
peuKCOM BUIUMOCTH. DTO 03HAYAET, YTO K HTOMY IOJTIO IMEFOT ZIOCTYI TOJIb-
KO METOZBI Kiacca Per son, HalpuMep, METOAbI-KOHCTPYKTOPBI 3TOr0 Kilacca.
Opnnaxo, 3T0 He 00s3aTeNbHO. ECi MBI XOTUM 4TOOBI 3HAYEHHE CTATHIECKOTO
T0J1s1 OBIJIO JIOCTYIIHBIM M3 JIFOOOr0 METO/a MPOrpaMMBl, TO €ro HEOOXOIUMO
cHaOauTh public npehrKcoM BUIAUMOCTH.

Person

firstName:String
secondName:String
dateOfBirth:Date/{readOnly}
phoneNumbers:int[0..*]
numbOfPersons:int

[Tt

Puc. 3.16. [Ipumep omnucanus CTaTUUECKOrO MO

[Ipu oTOOpa’keHNMM ONMHCAHWH CTATHYECKHX MOJEH B IPOrpaMMHBIN
KOJ ucnoyibdyercst Mmogudukatop static. Ha puc. 3.17 npuBenen npumep
0TOOpaKEHUsI MOJICIIH Ki1acca Person, n300paxEHHON Ha puc. 3.16 B mpo-
TpaMMHBIH KO/I.

public class Person {

// monsa

protected String firstName;
protected String secondName;
public final Date dateOfBirth;
protected int[] phoneNumbers;
private static int numbOfPersons;

// MeTome

}
Puc. 3.17. OtobpaxeHre CTaTHYECKUX TMOJIeH B KOJI
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VHBapuaHThl Kjacca OMM3KH MO CMBICIY CTATHUYECKHM IOJAM,
MMOCKOJIBbKY OTPAHMYMBAIOT BCE MHOKECTBO OOBEKTOB KJjacca, H,
CIE0BAaTENIbHO, XapaKTEepU3YIOT BECh KJIACC KaK OTACIbHYIO CyI-
HOCTb. [loaToMmy, eciu modens knacca eéxaovaem OCL-oepanuyvenus,
cneyuuyupyrowue e2o uneapuanmoi, mo uacmo nepemennvie OCL-
6bIPADICEHUS, UCNONb3YEeMO20 6 UHEApUAHMe, AGNAIOMCA CIMAmuiecKu-
Mu noaamu kaacca. IIpounnoCTpupyeM CKka3aHHOE CIEAYIOMIUM Npu-
MmepoMm. B moapasznene 2.2.1 npuBeaeH npuMep OrpaHUUYEHHUs Kiacca
MOJIBOJHBIX JIOJOK Submarin npu MoMoOIIM HHBAPUAHTA CIIEIYOIINM
o6paszom

context Submarin
inv: depth < criticalDepth

MuBapuaHT B IPUBEIEHHOM OrpaHUYECHHMM O3HAYaeT, YTO TEKYyIlas
rmyOMHA TOTpYXEHHUs JI000H NOABOAHOW JIONKM Kiacca Submarin,
ompernensieMasi 3HadeHHEM Tonst depth (TryOuHa), He MOKET IPEBBIIIATh
HEKOTOPYIO KPUTHYECKYIO TIyOWHY, ONpeneiseMylo 3HA4eHHUEM IO
criticalDepth.

3HaueHNne KPUTHUYECKONW TITyOMHBI XapaKTepH3yeT BECh KJIAcC MOABO-
JHBIX JIOZIOK, M TIOATOMY Tojie criticalDepth menecooOpa3Ho paccma-
TpuBarh Kak cratudeckoe. Ilone criticalDepth nocie ero HayaabHOR
MHULIMAIU3AUUU HE JOJKHO U3MECHATHCS, U, CIIEA0BATEIbHO, B MOJCIIU €ro
HeoOxonuMo cHabauTh {readOnly} orpanndeHneM. CTaTHYECKUE TIONS C
{readOnly} OrpaHMYCHUSMU YACTO HA3BIBAIOT CMAmMuyecKumuy iumepa-
aamu. CTaTHYECKHe JIMTEPalIbl, KaK ¥ OOBIYHbIC TTOMMEHOBAHHBIC JIUTEpa-
JIBI, TPEAHA3HAYCHBI TOJIBKO JJIsl YTeHNS ¥ TO3TOMY MOTYT OBITh CHAOKEHBI
peguKCOM BUIUMOCTH public.

Ha puc. 3.18 npuBenena Mozmens kiacca Submarin, BKIOUaromas
CTaTHYECKOe Mojie criticalDepth u mpumep oTOOpakEHUs ITOU MOJC-
JI1 B MPOrpaMMHBINA KoI. MoJenb yTO4YHEHa OrpaHHYEHHEM C MHBAapHaH-
ToM, OCL-BBIpaskeHHE KOTOPOr0 UCHOJIb3YET 3HAYEHHE CTATHYECKOro MOJIs
criticalDepth.
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Submarine = ------oogeeeeeod context Submarin
- depth:double inv: depth < criticalDepth

+ criticalDepth:double {readOnly}

public class Submarine {

// mnomsa
private double depth;
public static final double criticalDepth;

// mMeTomns

Puc. 3.18. Mozeinp Kki1acca ¢ ”HBApUAHTOM, UCTIONB3YIOIINM CTaTHYECKOE TOJIe,
U [IPUMEP OTOOPAXKEHH S ITOH MOJIEIH B KOJ{

3.3.4. onga onpenenseMble accouuaumei

Mopens mporpaMMel,  TIpeACTaBICHHAs OJHUM KJIAcCOM, SIBISETCA
CTPYKTYPHO IPOCTOMH, YTO, OJHAKO, HE BCETa O3HAYAET, YTO IPOCTON SIBIIS-
eTcs 3aj1a4ya KOJAUPOBAHUS TAKOH MOJIEIH.

Mogens mporpaMMbl MOKET BKJIIOYATh HECKOIBKO KJIACCOB, MEXKIY
KOTOPBIMH MMEIOT MECTO HEKOTOpBIE OTHOIICHHUS. UeTBepThIN pas/ien KHU-
T'Ml TIOCBSAIIEH MOAPOOHOMY M3YUYCHHUIO THUIIOB OTHOLIEHUH, KOTOPbIE MOT'YT
OBITH YCTAHOBJICHBI MEX 1y KJlaccaMH. B HacTosiieM rojpaszene Mbl BKpat-
11€ TTO3HAKOMUMCSI TOJIBKO C OTHUM U3 HUX — OTHOIIEHUEM THUIIA dccoyua-
yus. Ham HeoOXomuMBI, 10 KpaliHel Mepe, HadalbHbIC CBEICHHS 00 OTHO-
IICHUH THUIIA ACCOLUANNSA IS TOTO, YTOOBI BBECTH KJIACCH(HUKALIUIO MOJIEH,
COTJTIACHO KOTOPOW MOJIS AENSTCSA Ha O, Onpeoeisemvle 6 epaguieckom
cumeone Karacca, n noiis, onpeoesiemMule accoyuayuel.

JlBa kJ1acca HaXOASTCA B OTHOLICHUH THIIA ACCOLMALIUS B TOM CIIYy-
qae, €CIu 00beKmbl IMUX Kidcco8 00beQUHAIOMCS (ACCoyuupyromcs)
6 HOBYI0 cyuyHocmb. Hanpumep, 00beKTHI Kilacca Man (My»XK4HuHa) MO-
I'yT OBITH ACCOLMUPOBAHBI ¢ O00BEKTAMH KJjlacca Woman (KEHIIUHA),
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00pa3ys HOBBIE CYNIHOCTH — CeMelHBIe mapsl. B aToM mpumepe pa-
Hee He3aBUCHMBIE 00BEKTHI KJIACCOB Man n Woman o0pa30Bay HOBBIC
CYIIHOCTH (CeMEeHHBbIe Maphl), COCTOSANINE M3 OAHOI0 OOBEKTa KJacca
Man u ogHOro o0bekTa kiacca Woman. s MoaenupoBaHHUs TaKoro
XapakTepa OTHOIICHUH MEeXJy KJlIacCcaMH M HCIOJb3yeTCsl OTHOLICHUE
THIIA aCCOLHAIHS.

Pacemorpum emé onqun npumep. IlycTs Hamei 3agaueil siBisieTcs
MOJICTUPOBAHUE CTPYKTYPBI MPOTpaMMBbl, KoTopas BkitodaeT: (1) co-
TPYZAHUKOB HEKOTOPOWH KOMIIaHUH, (2) OTAENBI 3TOH K€ KOMIaHUH, a
Takxke (3) pacnpesesieHHe COTPYJAHHKOB MEXy OTAeIaMU (ONHCAaHHE
TOr0, KaKue COTPYJHHKH paboTaroT B Ka)XXJOM U3 OTxAeNoB). Moxeinb
TaKoW mporpamMMbl MOXkeT BkIoudaTh (1) kinacc Employee (HaéMHBIE
pabotHukm), (2) k1acc Department (otmensl) u (3) OTHOLIEHHWE ac-
couManuu Mexnay KiaccaMu Employee m-Department, Moaenupy-
Iolllee pacnpeeseHue COTPYIHUKOB MexAy ornenamu. Ha puc. 3.19
INpUBeAeHa JHarpaMMa KJIaccoB, BKJIOYalomas Kiaccel Employee H
Department, MeXAy KOTOPBIMHM YCTAaHOBIEHO OTHOIIEHUE THIA ac-
conuanys.

Montoc
accounaumm

[Montoc
accounaumm

Employee ‘ ‘ Department

- stuff[l..*] placeOfWork[1l..1] -
— secondName:String — number:int

Puc. 3.19. [Ipumep mMopenu, BKIIOYAIOIIEH 1Ba Ki1acca, MEXy KOTOPBIMH
YCTAQHOBJIEHO OTHOIIEHUE aCCOLUAINN

I'papmaeckuM CHMBOJIOM OTHOIICHHS aCCOLMAIINH SIBIISIETCS OTPE30K
TIPSIMOM JIMHUH, COSTUHSIIONINH KJIACChl, 00BEKTHI KOTOPBIX 00bEINHSIOTCS
B HOBbIE CyITHOCTH. KOHIIBI Tpaduyeckoro cCMMBOJIa acCOLUANNH, TTIPUMBI-
KaloIIKe K KJlaccaM, Ha3blBalOTCA noatocamu accoyuayuu. Ilomroc acconna-
LMY ONMCHIBACTCSI UMEHEM U MHOKECTBEHHOCTBIO.

Hma nonioca Ha3pIBaeT poib 00BEKTOB Kijlacca, K KOTOPOMY NPHMBI-
KaeT MOJIIOC B HOBOW CYNIHOCTH, 00pa3yeMoil B pe3ynbTaTe acCOIMAIlNU.
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Ha puc. 3.19 nomtoc, npumeikarouui K kjiaccy Employee, Ha3BaH stuff
(mepcoHal), a IOJIOC, MPUMBIKAIOIINN K Kiaccy Department, Ha3BaH
placeOfWork (MecTo pabOTEI).

Muoowcecmgennocms nonioca OMUCHIBAETCS TAKUMU )K€ BBIPAYKEHU-
SIMM, KAKUMHU MBI paHEE ONMCBHIBAJIN MHOXECTBEHHOCTD IIOJIEH, U CIeL-
upUIHPYET KOJIUIECTBO 00BEKTOB KJIacca, K KOTOPOMY PUMBIKAET IO-
JI0C, B HOBOW CYIIHOCTH, 00pa3yeMoll B pe3yibpTaTe accoruamnuu. Ha
puc. 3.19 nostoc, npuMBIKaIOMKN K Kj1accy Employee, UMEET MHOXe-
CTBEHHOCTbH, 3aIIUCAaHHYIO B BUJE BbIpaxkeHus [1..*]. DTO O3Hayaer,
YTO B HOBOH CYLIHOCTH, 00pa3yeMoi accouuaiueii, MoxxeT HaXoAUThCs
OJIMH WJIM HEKOTOPOE KOJIMYEeCTBO 00BEKTOB Kilacca Employee. MHaue
roBOpsi, B JIOOOM oTxele paboTaeT, 0 KpallHel Mepe, OIUH Ha&MHBIH
paboTHHK U3 KJacca Employee. AHAJIOTHYHBIM 00pa3oM HMHTEpIpe-
THPYETCS BBIpAKEHHE, UCTIOIBb30BAHHOC JJIs CICU(DUITNPOBAHIS MHO-
JKECTBCHHOCTH II0JII0OCA, NPHUMBIKAIOMETO K Kjaccy Department.
MHO)kecTBeHHOCTh [1..1] O3HadaeT, YTO B HOBOW CYIIHOCTH, 00pa-
3yeMoii acconuanueld, MOXeT HaXOAUThCS TOYHO OJMH OOBEKT Kiacca
Department. MHbIME cilOBamMU, T1000W HaEMHBINA PaOOTHUK U3 KJac-
ca Employee MOXeT paboTaTh TOJIBKO B OJIHOM M3 OTIEIIOB KJacca
Department, a ogHOBpeMeHHas paboTa B HECKOJBKHUX OTHENax 3a-
NpeuieHa.

B ciyuae, xorga accouMMpyrOTCsl TOJBKO JBa Kjacca, MHOYKECTBEH-
HOCTb IOJIIOCa MOXKHO ONpPENEIUTh ¢ UCIOJb30BAHUEM HOHATHUS «CBA3b.
MHOXECTBEHHOCTb MOJII0CA CIIEMUMDUITUPYET KOIUYECmE0 00beKmos Kidac-
ca, npUMbIKAiowe20 K OaHHOMY NOIIOCY, CEA3AHHBIX ¢ OOHUM 00BLEKMOM
Kaacca, npuMulKarouwe2o K npomueonoa0ACHOMY NOJIOCY.

ITomtoca stuff u placeOfWork, Ha puc. 3.19, Oynem Ha3bIBATh 1O~
Miut, onpedensgemviMu accoyuayuell, TOCKOIBKY OHH, TI0 CYyTH, MOTYT paccMa-
TPUBATHCA KaK aTpHOYTHI KIIACCOB M, CICOBATEIFHO, IMEIOT TOT e CMBICT,
4TO U 10Js, onpedeisiembie 8 2paguieckom cumMeone Kiaccd.

[Ipu oToOpaxkeHNH TOJIEH, ONPeETIEMbIX aCCOIMAINEH, B TPOTrpaMM-
HBIH KOJl yUHUTBIBAIOTCS UX UMEHA U MHOXECTBEHHOCTh. 1unom nois, onpe-
denisileMoeo accoyuayuetl, AGNAEMCs UMs accoyuuposannozo kiacca. Ha puc.
3.20 mpuBeneH MpUMEp OTOOPaKCHHS TUArpaMMbl KJIaCCOB, TPUBEICHHON
Ha puc. 3.19, B mporpaMMHBINA KOI.
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public class Employee {

// mnons
private String secondName; // omnpenesyieHO B CMMBOJIE KJlacca
private Department placeOfWork; // omnpezmeneno accoumaumein

public class Department {

// nomnsa
private int number; // omnpemesieHO B CUMBOJIE KJjacca

private Employeel[] stuff; // onpeneseHo accoumaluen

Puc. 3.20. OToOpakeHue ToJeH, ONPEAeIIEMbIX aCCOLUALIUEH, B KO

Kon, npusenennsiii Ha puc. 3.20, He OTpakaeT SBHO HOBYIO CyII-
HOCTb, OOpa30BaHHYIO B PE3yJbTaTe accolUaluu OOBEKTOB KJIACCOB
Employee u Department,9Ta CyIIHOCTb NPEACTABIIEHA HESBHO CBS-
35IMH MEX]ly 00BEKTaMU OOOUX KIIACCOB, KOTOPBIE ONMMCAHBI B KOJIE B3a-
HMHBIMH CCBUIKaMH IPU MOMOIIHU NOJEH, OnpeneaseMbIX acCOLUaluei.
Hanugye 3TUX CCBIJIOK MO3BONSIET OCYIIECTBIISITH HABUTAIMIO B 000MX
nHanpasieHusx: (1) or 00bekTOB Kiacca Employee K 00beKTaM Kiac-
ca Department u (2) oT 00bEKTOB KJlacca Department K 00beKTaM
Kiacca Employee.

3.3.5. Monga onpepensiemblie peKypcuBHO

B psize ciiyyaeB BO3HHKAaeT HEOOXOAMMOCTh BKJIIOYATh B CITMCOK T10-
JIeH Kitacca mosts, UMEIOIIKE THI, KOTOPBINA ONpeneNnsieTcst 3TUM JKe KJlac-
coM. Takue mojst Ha3bIBAIOTCA TONSIMH, ONPEOeNAeMbIMU PEKYPCUGHO.
Puc. 3.21 unnocTpupyer nois, onpeaeisieMble peKypcuBHO.
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ClassA

fieldl:ClassA -1

1 Mons, onpefensemble
field2:ClassA -

PEKYPCUBHO

Puc. 3.21. Ilons1, onpenensieMble peKypCUBHO

Heo6x0a1MOoCTh HCTIONB30BaHUS PEKYPCHBHO OIPEIENIIEMBIX MOJIEH BO3-
HUKAaeT, KaK MPaBHJIO, B TEX CIIydasx, KOrJa MOAEIUpyeMasl CyITHOCTb IIpeli-
CTaBIsAET COOO HEKOTOPOE KOJIMYECTBO CBA3AHHBIX MEXTY co00i 00BHEKTOB
OIHOT'O ¥ TOTO JK€ Ky1acca. PaccMoTpnM Kitace, MOJIGIMPYIOLINH y3IIbI JIepeBa.
JlepeBo MOXXHO paccMaTpuBaTh Kak HEKOTOPOE KOJIMYECTBO Y3JI0B, CBSI3aHHBIX
Mex 1ty co0oil. Bee y3iibl nepeBa OHOTHITHBL, @ BaXKHBIM aTpuOyTOM JF000r0
y371a sBIseTcsl HHGOPMALUS O €r0 POAUTENLCKOM y3ie. [loaToMy, eciu Mbl
BKJIIOYAEM B CIIHCOK aTpHOYyTOB KJlacca, MOAEIHPYIOLIEro y3JIbl epeBa, MoJie,
creruUIMpyoIIee POAUTEIBCKIN y3eI, HaM He 000UTHCH O€3 MCIoIb30Ba-
HUS PEKYPCUBHO OIpeaensieMoro nosst. Puc. 3.22 wiumocTpupyeT UCob30-
BaHME PEKYPCHBHO OIPENEIISIEMOro 10JIsI TSI MOZICITMPOBAHUS y3JI0B IepeBa.

0 TreeNode
nodeName:String
9 9 nodeDepth:int Mone, onpegensiemoe
nodeParent:TreeNode --[7~ peKypCUBHO

Puc. 3.22. T[Ipumep ucronb30BaHus peKYPCUBHO ONPEEIAEMOro mosis npu
MOJICJIMPOBAHUH Kilacca, 00bEKTaMU KOTOPOTO SIBJISIOTCS y3JIbl IepeBa

B neBoit wactu puc. 3.22 nzo0pakeH mpuMep OMHAPHOTO JiepeBa, WIIH
JiepeBa, U KOTOpPOoro Ko3((HUINEHT BETBICHHUS PaBeH JByM. JTO O3Hadva-
€T, YTO KK/l POAUTENBCKUN y3€l MOPOXKAAeT TOYHO JBA Y3Ja-MOTOMKA.
Hanpumep, kopHeBo# y3en | ABISeTCs pOAUTENBCKUM Y3JI0M JUIS Y3JI0B-T10-
ToMKOB 2 ¥ 3. B mpaBoii wactu puc. 3.22 npuseneH rpaduueckuii CHMBOI
kyacca TreeNode (y3en AepeBa), MOACIUPYIOIIUI y31bl AepeBa. Mozenb
MIPE/ICTABIICHA HE TIOJHOCTBIO M COJACPKUT TOJIBKO HEKOTOPOE KOJIMYECTBO
nosiei aTpudyTrBHON Moaenu. [lone nodeName Mozenupyer UMs y3ina Jie-
pesa. [lone nodeDepth MopenupyeT riryOHHY y371a AepeBa HITH KOJIMYECTBO
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Y3JI0B OT KOpHSI iepeBa JIo JaHHoro y3ia. [Tone nodeParent npeacraBiuseT
c000# CCBITKY Ha POIUTEILCKUH y3€T U ONPEACICHO PEKYPCHBHO.

3.3.6. CneuntuumpoBanne Ha4anbHbIX 3HAYEHWIA nonei

Panee, mpu m3yuennn OCL-orpanndeHu#l, Mbl TIO3HAKOMIUIACH C O
HUM U3 CMOCO0O0B CrEU(UIIPOBAHNUS HAYATBHOTO 3HAUYCHHUS MIOJISI B MOJIE-
JIU TIPH TIOMOIIBI0 init-mpemmoxkenns. Tak, HaIprMep, Ha9allbHOE 3HaUe-
Hue nons depth (DrybuHa) kKilacca Submarin (IOXBOIHAS JIOJKA) MOXKET
ObITh crieniupupoBano rnpu nomouiy OCL-orpaHnyeHus

context Submarin::depth:double
init: 0.0

Hauanpable 3Ha4eHUs TONEH MOryT. OBITH TakXKe CHenu(pUIIIpOBa-
HBl TIPU ONHCAHUHU TIOJS HETIOCPEICTBEHHO BHYTPH TPAPHUECKOTO CHM-
BOJIa KJjlacca. B 3ToM ciydae HadasibHOE 3HAYEHHE I0JISI 3alHChIBAETCS B
BHUJIC TUTEpaja B TOH ke CTPOKE; B KOTOPOI CIIeIIM(PUIIUPYIOTCS UMS U THIT
0JIs1, CripaBa OT 3HaKa paBeHcTBa. Ha puc. 3.23 mpuBeneHa Mojelb Kiacca
Submarin, B KOTOpOil HaYaIbHOE 3Ha4YCHHUE MM0Js depth cneuupuupo-
BaHO BHYTpH rpa)Mueckoro CMMBOJIa Kiiacca.

Submarine

— depth:double = 0.0
+ criticalDepth:double {readOnly}

Puc. 3.23. CrenuduumpoBanie Ha4aIbHOTO 3HAYCHUS TIOJISI B TPadHUeCKOM
CHMBOJIE KJlacca

Ecnu cneunduumpyeTcs HavyalbHOE 3HAYCHUE OIS, OMEYEHHOTO
orpaHuvyeHueM {readOnly}, TO 3TO 03HA4YaeT, YTO 3HAYCHUE [1OJIA JOJIK-
HO OCTaBaThCs HEM3MEHHBIM Ha MPOTSHKEHUHU BCETO BPEMEHH CYIIIECTBOBA-
HUs1 11000r0 00bEKTa JAHHOTO KJlacca. 3HAUCHHE TAKOTO MOJIsl HEBO3MOKHO
U3MEHHUTB, ¥ OHO, TIO CYTH, TIPEJICTABIISAET COOOI MOMMEHOBAHHBIH INTEPAIL.

Ha puc. 3.24 npuBenena mozens knacca Submarin, KoTopas paHee
Ob11a M300paxkeHa Ha puc. 3.18. B kilacce crienupunupoBaHbl HavyaIbHbIE
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3HaueHUs moyiet depth m criticalDepth. B HmkHel gactu puc. 3.24
MIPUBEICH IPUMEP OTOOPaKEHUS ITOM MOIETH B KOI.

Submarine  -------oo-ooooeo-e- " “lcontext Submarin

- depth:double = 0.0 inv: depth < criticalDepth

+ criticalDepth:double = 200.0 {readOnly}

public class Submarine {

// mons
private double depth = 0.0;
public static final double criticalDepth = 200.0;

// MeTomsl

}

Puc. 3.24. CiennduurpoBanue Ha4yaIbHOTO 3HAYESHUS TIOJISI, TOMEYEHHOTO
orpaHndeHueM {readOnly}

[IpuBeneHHbIH crocob crienuUIUPOBAHNS HAYaIFHBIX 3HAUCHUH TIONICH
SIBIIsICTCS IpocTedmmM. VM ymoOHO criertuduIipoBaTh OIS ¢ CAHHAIHBIMA
3HaYEHUAMU U IPUMUTUBHBIMU TUIIAMK: 1nt, double, boolean u .a.

3.3.7. Cneundmumposanmne nonei npn NOMOLLM CTEPeoTUNOB

CTepeoTHITbl MOTYT HMCTIOIb30BATHCS AJIsl yTOUHEHUS MOJICH U TIprMe-
HSIOTCS TOTJA, KOTJa BaXKHOW SIBISIETCS MH(OpPMAIUS O MPUHAIC)KHOCTH
TI0JIS1 MJIU FPYTIIBI IOJIEH K HEKOTOpOMY MeTaknaccy noneil. Hampumep, npu
UCTIONB30BaHUU KJlacca JUIsl MOJCTHPOBAHUS TaOIHUIIbI PEISIIIMOHHON 0a3bl
JIAHHBIX 00BEKT KJlacca MOJCIHPYET OTICIbHYIO CTPOKY Tabuuibl. B aTom
Cllydae Ba)KHOH sIBJIETCS MHPOPMALUs O TOM, KaKHe U3 monel kiaacca hop-
MHUPYIOT KIIOY JUISI YHUKAJIbHOH MIACHTH(UKAINN CTPOKH TaONWIBI, WIH
oObekTa Ki1acca. [IprHaAne)HOCTh OIS K METaKJIaccy KITFOUei MOKET ObITh
yTOYHEHa IIpH IIoMoIK crepeoTuna. Ha puc. 3.25 nmpuBenena Moens Kiacca
Person, paccMaTpUBaeMOro Kak TabJauna pessiiMOHHOM 0a3bl JaHHBIX.



3.3. Onucanme noneit 101

[pu nomoru crepeotuna <<Table>> yTOYHACTCS MPHUHAIICKHOCTD
KJlacca Person K MeTakiaccy Table (Tabmuiia), a Mpu MOMOIIH CTEPEO-
THa <<PK>> OTMEYEHBI MOJIsI, KOTOPHIC BBIOPAHBI B KAYECTBE NEPEUUHOO0
kntoua (Primary Key), yHUKaJIbHO MICHTU(HULIMPYIOIIETO 0001 13 00b-
eKTOB KJacca Person. [IpeanonaraeTcs, 4To0 COBOKYITHOE 3HAYCHUE OTME-
YCHHBIX TpéX HOHeﬁ BcCeraa yHI/IKaHBHO nu HO3TOMy MOXET HCIIOJIb30BaATh-
¢S IUIs UACHTUHUKAINN 00BEeKTa Kiacca Person. OTMETHM Takke, YTO
[PY MOJICTTMPOBAHUH TAOIUIIBI PESIIHOHHON 0a3bl JAHHBIX UCIIOIb3YETCS
TOJIBKO Ta YacTh KJIACCA, KOTOPYIO MbI Ha3bIBaeM aTPUOYTUBHOM MOJIEIIBIO.
Tabnuna pessIOHHOM 0a3bl JAHHBIX HE 00JIaaeT MOBEACHUECM U TIO3TOMY
pu e€ MOJCIIMPOBAHUHU HET HEOOXOIMMOCTH OIMHCHIBATH METOJIBI.

<<Table>>
Person
<<PK>> firstName:String
<<PK>> secondName:String
<<PK>> dateOfBirth:Date {readOnly}
phoneNumbers:int [0..*]

Puc. 3.25. IIpumep ncnonb30BaHUsI CTEPEOTUIIOB ISl YTOUHEHHU S MOJIei

Jpyrum npruMepoM HCIIOIb30BAHMS CTEPEOTUIIOB AJIsST yTOUHEHUS TI0-
JIel SBIISICTCS CTy4ai, Korjia HeoOX0IMMO «HABECTH TOPSII0K» B OOLITHMPHOM
crmcKe Toneid. B 3Tom ciydae 1mosist MOJKHO CrpynIiupoBaTh U 0003HAYHUTh
Ka)KyI0 TPpyIIy MpH nomoiu ctepeoruna. Ha puc. 3.26 nmpuBeneH npumep
aTpuOyTHUBHOI Mozienu Kiacca Apartment (KBapTupa), KOTOPBIH MOXKET
UCTIOIB30BATHCS B CHCTEME YUETa PUITOPCKON KOMITAHUH.

Apartment

<<Location>>

- cityRegion:String
— street:String

- buildingNumb:int

- apartmentNumb:int
— storey:int

<<LogingArea>>
- numbOfRooms:int
— rooms:Room[1l..*]

Puc. 3.26. [Ipumep ucnonp30BaHUsI CTEPEOTUIIOB Il IPYIIIMPOBKY MOJIeH
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C menpio TPyNIUPOBKHA OTHOCHUTEIBHO OOJBIIOTO KOJWYECTBA MOJIEH
Kilacca Apartment HCHOIB30BAHBI CTEPEOTHIBI <<Location>> (Me-
CTOHAXOXKJeHUE) U <<LogingArea>> (Kuible niomenieHus). CtepeoTuin
<<Location>> rpynmupyer mois: cityRegion (paiioH ropona),
street (ymuua), buildingNumb (HOMep noMa), apartmentNumb
(HOMep KBapTHphI) U storey (3Tax), a cTepeoTun <<LogingArea>> —
moyst: numbOfRooms (KOTMYECTBO KOMHAT), rooms (KOMHATBI) U IPyTHE
107151, 0003HAYCHHBIE MHOTOTOYHEM.

3.4. OnucaHue meTonos

OTaenbHBIH METOJT MOCTUPYET CIIOCOOHOCTh 0OBEKTA Kilacca COBEp-
1I1aTh HEKOTOPYIO NESATENBHOCTD UM PEATH30BbIBATE HEKOTOPOE MTOBEICHUE,
a COBOKYTTHOCTh METOJIOB MOZEIHMPYET BCE BOSMOXKHBIE TTOBEACHUS 0OBEK-
TOB KJacca.

Panee MbI TO3HAKOMUINCE CO CTAHAAPTHBIMU Set- U get-MeToaMu, He-
CTaHAAPTHBIMU METO/IaMU, a TaKKe CTaTUUECKUMU U HECTaTHUECKUMU Me-
ToJaMu. boJiee MoiHbIM CIMCOK METO/IOB, KOTOPBI HAM MOHA00UTCS IS
JTATBHEHINIETr0 H3JI0KCHM I, BKJIIOYAeT CIICAYIOIINE BUIBI METOIOB!

= CTaHJApTHBIE set- U get-MeTObI U HECTaHJAPTHBIE METO/BL;

= CTaTHYECKHE METOJBI M METO/BI OOBEKTOB;

= METOJBI-KOHCTPYKTOPBI;

= TeperpyKeHHbIe METO/BI,

= a0CTpaKTHBIE METO/IBI.

3.4.1. CtanpgapTHble U HECTAaHAAPTHLIE METOAbI

MBI HEOZHOKpPAaTHO TOBOPUJIM O CTAHAAPTHBIX Set- M get-MeTonax.
PesromupyemM cka3aHHOE M pacCCMOTPUM, KAKHM 00pa30M 3TH METOJBI OITH-
CBIBAIOTCS B MOJICJIN KJlacca.

Bo-niepBbix, CTaHAAPTHBIC Set- U get-MEeTOIbI 00ECIICYMBAIOT BHEIIHHIA
JIOCTYH K IoJIsiM 00bekTa. [Ipu momoru set-MeToa MO>KHO 3aIllncaTth B MOJIe
HOBOE 3HAYEHME, a [IPU NIOMOILHU get-MeToJa — MPOYUTATh 3HAYEHUE MOJIS.
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CrangapTHBIe set- U get-MeTOIbl HeOOXOIMMBI IS pean3allii UIAeu WH-
KancyJsiiuu, KOTopas 3aKJI4aeTcs B TOM, YTO HEMOCPEACTBEHHbI BHELL-
HUI JIOCTYT K MOJISIM JI0JDKEH OBITH 3aITPELIEH U YTO 3TOT IOCTYII BOZMOXKEH
TOJIBKO OIOCPEZ0BAHHO IPH MOMOIIM METONOB 00BbekTa. B aToM cmbIcie
cmanoapmHule set- u get-mMemoovl OONOIHAIOM AMPUOYMUBHYIO MOOEb,
obecrieunBasi KOHTPOJIHUPYEMBIH TOCTYH K MOJSAM M3BHE. SICHO, 4TO ecnu
BHELIHUH AOCTYH K IOJISIM BO3MOXKEH TOJIBKO IOCPENCTBOM CTaHIAAPTHBIX
set- 1 get-MEeTOA0B, TO, UCKJIIOYUB JJIsI HEKOTOPOIr'o 10 Set-MEeTOI MBI JIH-
I1aeM BHEIITHETO TIOJIb30BaTelNsI 00bEKTa BO3MOKHOCTH O€3yCIIOBHO M3Me-
HATb 3HAYCHUE DTOrO MOJIS.

Bo-BTOpBIX, cTaHJapTHBIE Set- U get-MeTO/Ibl BBI3BIBAIOTCS CIELUATb-
HbIMU cooOmmeHnssMu. CooOlleHne, pyu MOMOIIU KOTOPOTrO BBI3BIBACTCS
set-MeToJ1, Ha3bIBAE€TCS MHCTPYKTUBHBIM, & COOOILCHHE, TP ITOMOIITH KOTO-
PpOro BBI3BIBAETCSA ZEt-METOM, — 3aIIPOCHBIM.

B-tperbux, umeeTcs siBHas CBSI3b MEXAY HAJIMYUEM UJIM OTCYTCTBHEM
orpannyenus {readOnly}, KOTOpO€ NPUMEHAETCS IIPU OIMCAHHUM IO, U
HCIIOJIB30BaHUEM set- U get-MeTooB: Ecnu B onucaHuu mojst OTCYyTCTBYET
orpannucHue {readOnly}, To /i 00ECIEYCHUS JOCTYIIA K 3TOMY IOJIO
MOXKHO B CITMCOK METOJIOB BKJIFOYMTH 00a CTaHIapTHHIX MeToxa. Eciu ke
OIMCAaHUE I0JIS BKJIIOYACT OrpaHudeHue {readOnly}, TO 3TO MoJ€ Ipea-
Ha3HA4CHO TOJBKO Ul YTEHUS U B CIIMCOK METOAOB BKIIIOYACTCSA TOJBKO
CTaHJIApPTHBIN get-MeTOx.

B-ueTBEPTHIX, UMEETCS CBSI3b MEXY IPOU3BOAHBIMU MoassmMu, OCL-
OTrpaHMUYCHHUSAMH M HCIONb30BaHUEM get-MeTooB. JloCTyI K MPOU3BOJHBIM
MOJISIM OCYIIECTBIISIETCS. TOJIBKO MPH MOMOIIM get-MeTo/ia, KOTOPbIi CHa0-
xaercst OCL-orpannuenuem ¢ body-npeoxenueM, B KOTOpoM crierudu-
nupyeTcs crnocod GOpMUPOBaHUS BO3BPAIIAEMOTO 3HAYCHHSL.

Ha puc. 3.27 npuBeneH npumep Mojaenu Kiacca Person, KoTopas
BKJIIOYAET ONMCAHUsl CTaHJIApTHBIX set- U get-meTonoB. PaccraHoBka mpe-
(MKCOB BHIMMOCTH B MOJENH Klacca Person 00ECIeUnBaeT «IOYTH»
MOJIHYI0 MH(POPMAIIMOHHYIO CKPBITHOCTB. VCKITIOUEeHHE COCTaBIISIET I10JIe
yearOfBirth, cHabxkenHoe public npeduxcom BuammocTtH. [locne
HayaJIbHOW MHUIMAIU3AUM ToJiel Kjacca Person mnone yearOfBirth
[IpeBpAILaeTCs B MOMMEHOBAHHBIN JIMTEPAJ, JOCTYIl K KOTOPOMY MOXKET
OBIThH pa3peleH 13 JIF0OOH TOYKH MTPOrPAMMBI.



104 3. MofIenMpoBaHue KNaccos 1 UHTEP(ENcoB

Person

— firstName:String
secondName:String
yearOfBirth:int {readOnly}
- age:int {readOnly}

+

getFirstName():String
setFirstName (newFName:String):void
getSecondName():String ) ) context Person::getAge():int
setSecondName (newSName:String):void body: currentYear - yearOfBirth
getAge():int -----emiiiiiiii e

+ o+ o+ o+ o+

Puc. 3.27. Onncanne crangapTHBIX Set- U get-MEeTOI0B B MOJIENTN

Mojenib UILTIOCTPUPYET OTMEYCHHBIC OCOOCHHOCTH HCIIOJIb30BaHUS
set- U get-MeToAOB. AHAIU3UPYsd MOJeNb, IPUBEJIECHHYIO Ha puc. 3.27,
JIETKO 3aMETHUTh, YTO, HECMOTPS Ha TO, 4TO oba mojis yearOfBirth
(rom pokjaenus) U age (Bo3pacT) cHabkeHBl{readOnly} orpaHuye-
HUSMH, ToJie yearOfBirth sABiseTcs 0a30BBIM, a TOJEe age — MPO-
M3BOAHBIM. THAMKATOPOM TOTO, YTO TOJE age MPOM3BOMHOE, SBISCTCA
OCL-orpasn4eHne, BKIIOYEHHOE B MOJICITb U CIICU(UIHPYIOIIee CIIOc00
(dbopMupOBaHUS BO3BpAIIacMOIQ 3HAUCHUS METoJa getAge MPHU MOMO-
mu body-npeninoxenus. Hanpuue {readOnly} orpaHuyeHus B oluca-
HUM TOJIS age 03Ha4yaeT, MTO OHO MPEeAHA3HAUYCHO /ISl YTEHUS U IOATOMY
JTOJKHO OBITH CHA0XEHO TOJIBKO get-METOIOM.

Tlons firstName u secondName He cHaOXeHbl {readOnly}
OTpaHWYCHHEM. OTO O03HA4aeT, YTO MOJENb JOMYyCKaeT H3MEHEHHE
WX 3HAYCHUHW B TMpOIECCe <OKU3HENEATEIBHOCTH» OOBEKTOB Kiacca
Person. [loaToMy 3TH moJis cHaOXKCEHBI KakK set-, TaK U get-MeToaMH.
Kak BugHo Ha puc. 3.27, ctanjgapTHble get-MeTolbl HE MMEIOT BXOJ-
HBIX [MapaMEeTPOB, HO 0053aTEIBHO MMCIOT BO3BpAIlacMOC 3HAUYCHHE,
a CTaHJApTHBIE Set-METOJbl 0053aTEIbHO UMEIOT BXOJHOW MmapameTp,
HO He 00s3aTenpHO CHa0XaIOTCS BO3BpallaeMbIM 3HaueHHeM. Ha puc.
3.27 mpu ONMHUCAaHUH BCEX SE€t-METOIOB HCIIOTB30BAHO CIYKEOHOE CIOBO
void. @akTHYecKoe 3HAUYCHHE BXOMHOI'O IMapaMeTpa set-MeToaa Ipe-
cTaBIsieT co00H TO HOBOE 3HaUCHHE, KOTOPOE 3AMICHIBACTCS B COOTBET-
CTBYyIOILI[EE TOJIE.

Puc. 3.28 umirocTpupyeT BO3MOXKHOE OTOOpPaKEHUE MOJICIIH, MPHBE-
JleHHOM Ha puc. 3.27, B KOJI.
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public class Person {

// mnons

private String firstName;
private String secondName;
public final int yearOfBirth;
private int age;

// cTaHmapTHhHe get— u set-mMeTomH
public String getFirstName () {
return firstName;

public void setFirstName (String newFName) {
firstName = newFName;

public String getSecondName ()) {

return secondName;

public void setSecondName (String newSName) {
secondName = newSName;

public int getAge () {
currentYear = // BuH30B OyHKUMM, BO3BpAllAlUEN TEKYUMA T'OI
age = currentYear — yearOfBirth;
return age;

Puc. 3.28. OTo6paskeHue Mosienu, MPUBEICHHOW Ha puc. 3.27, B KOx

CranmapTHBIC set- 1 get-MeTO/Ibl, MPUBEICHHBIC Ha pHc. 3.28, obecte-
YUBAIOIIKE IOCTYT K 6a30BBIM MOJISIM, pabOTaIOT BechbMa MpUMHUTHBHO. Get-
METOABI 0e3)C106HO BO3BPAIIAIOT 3HAUYEHUS COOTBETCTBYIOIIMX 0a30BBIX
ToJIeH, a set-MeTO/Ibl 6e3) 10810 3aMNUCHIBAIOT 3HAUCHHE CBOETO MapameTpa
B COOTBETCTBYIOIIIEE TOJIe.
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Takoe Oe3ycioBHOE oOecredeHHe MocTyma K 0a30BBIM TIONSIM FIC-
KIII0YaeT KOHTPOJIb Hall AOCTYNOM K 0a30BBIM IOJNSIM CO CTOPOHBI Kiac-
ca. KoHTponb 03HAa4aeT, 4TO MMEET MECTO HEKOTOpOE IPEmyCOBHE, KO-
TOpOE JIOJKHO TIPOBEPSTHCS MEpe]] BEI30BOM CTaHAApTHOro Metona. Eciu
MIPEAYCIIOBHE BBIMOJIHSETCS, TO JOCTY K MO0 paspeuiaercs. B mporuBHOM
ciydae, mporpaMma J0JKHa (UKCUPOBATH UCKITIOYUTEIBHYIO CUTYAIHIO.

[NpenycnoBus MOryT OBITH CaMBIMHU pa3HbIMU. Hanpumep, 00beKT Mo-
JKET paspellaTb U3MEHSTH 3HAYCHHs CBOMX Oa30BBIX IOJICH IPU IOMOIIA
Set-METOJJOB TOJIBKO B OIPECIEHHOE BPeMs CYTOK; 00BEKT MOXKET KOHTPO-
JIMPOBATh 3HAYEHHSI, KOTOPBIC 3AIMCHIBAIOTCS B €r0 0a30BBIE OIS P TO-
MOIIIY Set-METOI0B U pa3peliaTh 3alHCch TOIBKO ONMPeIeNEHHBIX TPy 3Ha-
YEHUIT; 00BbEKT MOXET 3alpenarh J0CTYyI K CBOMM 0a30BbIM MOJISIM CO CTO-
POHBI HECKOTOPBIX «ITJIOXUX» 00BeKTOB. OTMEUYEHHEIE IIPUMEPHBI ABJIAIOTCA
IIpUMEpaMH OrpaHIYCHHUH, HaKJIaAbIBaeMbIX Ha CTaHIApTHEIC get- u set-Me-
TOIBI, U MOTYT OBITH (hopMasbHO 3ammcadbl B Bune OCL-orpanmdeHuii ¢
MPEIYCIIOBHSIMHU.

W3 mpoBeneHHBIX paccyACHUN MOKHO CHENaTh BBIBOM, YTO 6 MOOEIlb
Klacca, cooepaicauyyio cmanoapmHuole get- u set-memoovl docmyna K 6azo-
8bIM NOAAM, Heobxo0umo exaouums OCL-oepanuuenus ¢ npedyciosusamu,
cneyuduyupyrowumu ycaogus oocmyna k dmum nonam. Huxe npusenex
npumep OCL-orpannyenns 1 Metofa setFirstName.

context Person::setFirstName (newFName:String) :void
pre: (currentTime > 23.30) and (currentTime < 6.30)
post: true

B nmpuBeneHHOM mIpuMepe mpenyciioBrue chopMyTHPOBAHO IS METOIA
setFirstName kjacca Person (cM. puc. 3.27). [IpenycnoBue paspemiaet
BBITIOJTHEHUE DTOI'0O METO/Ia TOJIBKO B HOYHOE BpEM, B IIPOMEKYTOK BpEME-
uu ¢ 23:30 u 1o 6:30. [TocTyciioBre Bcera MCTHHHOE, YTO SKBUBAJIEHTHO €T0
OTCYTCTBHIO.

Kak 0bLI10 OTMEUEHO paHee CTaHapPTHBIC get- U Set-MeTObI SIBIISTFOTCS
«TPOIOIHKEHUEMY aTPUOYTUBHON MOJICITH U HEOOXOAMMBI J1JIs1 0OeCTIeUeHU ST
OIOCPEIOBAHHOTO M KOHTPOJIUPYEMOro noctymna K moism. OHu obecre-
YUBAIOT O0BCKTaM KJIacCa CTAHJAPTHOC MOBEIACHUC WHKAICYIHPOBAHHBIX
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00bekToB. Kiacc, B KOTOPOM OMHUCAHBI TOJIBKO CTAHIAPTHBIC METOJbI, HE
cootBercTBYeT B mos1HO# Mepe OOI1, mOCKoJIbKY 00BEKThI TAKOTO KJIacca He
0051a1af0T HHAMBUIYaJIbHBIM MTOBEICHHEM.

Hnousuoyanvrnoe nogedenue obvexma onpedensiemcs e20 Hecma-
Ooapmuvimu Memodamu. HecTaHmapTHBIC METO/IBI BHI3BIBAFOTCSI ITPH MTOMOIITH
HUMIICPATUBHBIX COOOIICHHIA, & MPaBHIIa UX OMUCAHHS HIYEM HE OTIHYAIOT-
Cs1 OT MPaBKJI ONUCAHUS CTAHAAPTHBIX METO/IOB, 32 UCKJIFOYEHUEM TOT0, YTO
HMMEHa HeCTaHIapTHBIX METOIOB, KaK MPaBHIIO, HE cojepikar npedukcos get
u set. VICK/TF04eHUeM SIBIISTIOTCS get METO/IbI-3aIIPOCHL.

Jist GoJiee MONHOTO OIMKMCAHUS HECTAHAAPTHBIC METOBI JOJKHBI ObITh
ytounens! mpu nomot OCL-orpaHnveHnit ¢ IPeIyCIOBHIMH U TIOCTYCIIO-
BUSIMH.

B KaueCTBe npuMepa  pacCMOTPHM MOJIeIb KJjiacca
SimpleVoteMachine (mpocTas MamIdHA ISt TOJOCOBAHMS), TPUBEICH-
HyI0 Ha puc. 3.29.

SimpleVoteMachine

- for:int = 0 {readOnly}
- against:int 0 {readOnly}
- balance:int 0 {readOnly}

getFor():int context simpleVoteMachine::getBalance():int
getAgainst():int D) I body: if for > against
getBalance():int ----"7~ N then balance
increaseFor():void . else balance
increaseRAgainst():void endif

for - against
against - for

+ o+t

Puc. 3.29. Mogens kitacca SimpleVoteMachine

Monens kitacca SimpleVoteMachine BKIlOUYaeT aBa 0a30BBIX OIS
for (3a) M against (IPOTUB) M OTHO IMPOHM3BOAHOEC MoJe balance (ba-
naHc). Bee Tpu nonst onmcansl ¢ orpanndeHneM {readonly} u, ciemoa-
TEJIbHO, TIpeHa3HaYeHbl TOJBKO JUJIsl yTeHus. [loaroMy 3TH moist cHabxe-
HBI TOJIBKO CTaHJAPTHBIMHU get-MEeTOJaMU M HE CHAO)KEHBI Set-METOJaMHU.
OTMeTHM, OHAKO, YTO XOTsS 06a30BbIe MO for M against U MOMEYeHBI
{readOnly} orpaHM4eHUSIMH B JaHHOM IIPUMEPE OHU OCTAIOTCS IIEPEMEH-
HBIMU U HE SBIISIFOTCS IOMMEHOBAHHBIMU JINTEPATIAMH.

Cnoco6 ¢opmMupoBaHUsT MPOU3BOJHOTO 0N balance MpH MOMOLIH
Mmerona getBalance onpenensiercss OCL-orpanndenuem ¢ body-npemio-
xeHueM. OrpanuueHue TpeOyeT, 4ToObI 00IIMIA OalaHC TOJI0COB (3HAYEHHE
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nonst balance) GopMHpOBAICS ITyTEM BEIYUTAHUS MEHBIIETO 3HAUCHUS 13
Gonpluero 3Ha4eHus JuIst nosieit for m against.

Kpome ctangapTHbIx get- u set-MeTo10B, Kilacc SimpleVoteMachine
COZIEPXKUT TaKXKe JBa HECTAHAAPTHBIX MeTola increaseFor (YBeIUYUTh
«3a») M increaseAgainst (YBEIHUUTH «IIPOTHUBY), ONPEACISIOMINX HH-
JMBUyalIbHOE MOBEICHHE 0OBEKTOB ITOTO KiIacca. B mpuBeneHHOM Moienu
WHAWBHUYAJILHOC TTOBEJICHHUC 00BeKTa Kiacca SimpleVoteMachine 3a-
KJIF04aeTCs B YMEHUHU PETUCTPUPOBATH KOJTUYECTBO I'OJIOCOB «32» U KIIPOTUB
IIpY KaXkKIOM BBI30BE METOHOB increaseFor uimu increaseAgainst,
COOTBETCTBEHHO.

[penmonaraercst, 4To MallMHa JIJ15 TOJIOCOBAHMUs CHA0)KEeHa CEHCOPHBIM
JKPAHOM, M Ka)KJ10€ IIPUKOCHOBEHUE K KHOIIKE «3a» Ha CCHCOPHOM DKpaHe
MallMHbI IPUBOJUT K BBI30BY METOAA 1ncreaseFor, a KAk 10€ IPUKOCHO-
BEHHE K KHOIIKE «IIPOTUBY» — K BBI30BY M€TOAa increaseAgainst.

Mopnenb, npuBefeHHas Ha puc. 3.29; COmEPKUT TOCTATOYHO HMHPOP-
Maluy JJisl py4HOW MIJIM aBTOMAaTH4ecKoW reHepanuu koxa. Ha puc. 3.30
IIPUBEJICH IIPUMEpP 0TOOpaKEHHsI MOJIeNN KJilacca SimpleVoteMachine B
MPOrpaMMHBIN KOJI.

3.4.2. CtaT4eckne MeTolbl U METOAbI-KOHCTPYKTOPbI

Craruveckue METOJIbI ONPE/IETSIOT MOBEICHHE Kacca KaK OTAeIbHOM
cymHocTd. CTaTHYecKuii METOH «padoTaeTy CO CTATHYCCKUMH TOJSIMHU H
MpeIHA3HAYCH TSI Pealln3alui Kakod-1iu00 QyHKIUHU Kiacca, HO He QyHK-
MU 00BbeKTa 3TOro Kiacca. OmnucaHue METO/Ia KaK CTaTHYECKOro OIpe/e-
JISCTCSI pa3pabOTYMKOM KJlacca M 3aBHCHUT OT €ro MPEACTaBICHUS O POJIH
MeTona B Mojieiu kiacca. OIHAKO, CYIIECTBYIOT HECKOJIBKO OCOOBIX CITy-
4aeB, KOrya METOJ Kiiacca doadicel OBITh OOBSBICH Kak cratnueckuid: (1)
MOJICTTUPOBaHIE U KOAUPOBAaHUE ma in-MeTosa Kiacca; (2) MoJIenmupoBaHie
1 KOTUPOBaHUE OMOIMOTEKH METOIOB BEIYUCIIFONINX 3HAYCHUS AIIEMCHTAP-
HBIX (YHKIUI (HalpuMep, METO/a, BO3BPAIIAIONICTO KBAAPATHBIA KOPCHb
YKCiIa, ICPEIAaHHOI0 €My B KQUeCTBE MapaMeTpa).

Paboma nio6oti 06vekmuol npocpammel HAYUHACMcs C 6bl306d Me-
moda, umeroue2o 3ape3epsuposanioe ums main. Yrodsl aKTHBH3UPOBATH



3.4. Onucanue MeToaos 109

public class SimpleVoteMachine {

private int for = 0;
private int against = 0;
private int balance = 0;

// cTaHmapTHHE get-MeTOIH
public int getFor () {
return for;

public int getAgainst () {
return against;

public int getBalance (). 4
if (for > against)
balance = for — against;
else
balance = against — for;
return balance;

// HeCTaHIAPTHHE METOIEL

public void increaseFor () {
for++;

}

public void increaseAgainst () {
against++;

Puc. 3.30. OTo6pakeHre MoJieNy, MPUBEIeHHOW Ha puc. 3.29, B kox

O00BEKTHYIO MPOrpaMmy, HEOOXOOMMO yKa3aThb MMs KaKOro-Iubo Kiacca
9TOi mporpammsl. Ilpu 3amycke mporpamMMbl CHCTEMa IBITaeTCs OOHapy-
XKHUTh B YKa3aHHOM KJIaCCEe METOJl C MIMEHEM main M nepeaarb eMmy yrnpas-
nenue. [loaroMy XoTsi Obl OfIMH KJlacC OOBEKTHOW IMPOrpaMMBbl JIOJKEH
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comepxath main-meron. Korga HaunmnaeT paborats main-MeTon, To B na-
MSITH KOMITBIOTEpa eIIé HEeT HU OJHOTO 00BEKTa IMPOrpaMMBbl, U, CJIC/IOBa-
TEJIbHO, HUKAaKOW APYroi MeToJ He MOKET ObITh BbI3BaH. [lo cyTn oqHa n3
3a7a4 main-MeTosa — HayaTh IPOLEcC CO3JaHus 00beKTOB. MeToq main
UMEEeT CIIeNYIOIUIl CTaHIApPTHBIH 3arojoBOK, OAMHAKOBBIH IS JIHOOOr0
KJlacca

public static void main(String[] args)

Kak BuIHO W3 3aroyioBka, METOJ main JOCTYIIEH W3 JII000H TOYKH
nporpaMMsl (MoauduKarop public), siBisieTcst cTaTHUecKUM (MoauduKa-
TOp static), He Bo3BpalaeT 3HAUCHUH (CiTy»)eOHOe CI0BO void), umeer
OJIMH BXOJHOW TapaMeTp C UMEHEM args, KOTOPBIH IPeICTaBiIseT co0oi
OIHOMEPHBIN MacCUB JIaHHBIX TUMA String.

Ha puc. 3.31 mpuBenen mpumep Momeidu kiacca StartClass ¢
main-MeTomoM, a Takke IMpUMep Koja mai n-meroaa, pabora KOTOPOro 3a-
KJIIOYAeTCsl B BBIBOJIC HA SKpaH MOHMTOPA 3HAYCHWI IEepefaHHbIX eMy Ia-
paMeTpoB.

StartClass {Java}

+./main(args:String[0..*]):void

public static void main(String[] args) {
for (int i = 0; 1 < args.length; i++) {
System.out.print (args[i] + ™ 7);
System.out.println () ;

}

Puc. 3.31. Cratuueckuii MeTog main B MOJIENH Kilacca U IPUMED €ro
KOIUPOBAHMS

SI3bIK mporpaMMupoBaHus Java cofepKuT OMOIMOTEKY Mpeaonpee-
JEHHBIX CTATUYCCKUX METOAOB JJIsA p€ain3allii NIMPOKOIo CIIEKTpa Mare-
MaTu4YecKuxX (PyHKIHIA, TAKKX, HATPUMEP, KaK HAXOXKJICHUE 3HAUCHUN TPH-
TOHOMETPUYECKUX (PYHKI[HIA, ADCOTFOTHON BEIMYMHBI YUCIIA, KBAIPATHOTO
KOpHSI U Ip. BOMBITHHCTBO ATHX METOIOB HAXOAUTCS B MPEAOPEACTIEHHOM
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kinacce ¢ umeHeM Math. Ha puc. 3.32 npuBeneHbl 3arojJOBKHM HEKOTOPBIX
CTaTUYECKHUX METOAOB Kjlacca Math.

public class Math {

public static int abs(int a) {..}
// BO3BpamaeT abCOJIOTHOE 3HAUEHME LEeJIOUUCIIEHHON
[IepeMeHHOM a

public static double sqgrt (double b) {..}
// BO3BpamaeT 3HAYEHME KOPHSA KBANPATHOTO BEIECTBEHHOM
nepeMeHHOM b

public static double sin(double c) {..}
// BO3BpamaeT 3HAYEHME CHHYCa BELECTBEHHOM IePEeMEeHHOM C

Puc. 3.32. [IpumepsI 3aTONOBKOB CTATHUECKIX METOJOB Kilacca Math

B coolmiennu, mpu moMoI# KOTOPOro BhI3BIBACTCS] CTATUYECKUN Me-
TOII, BMECTO UMEHHU CCBUIOYHOM TIepeMEHHOI, CofeprKaIiell CChUIKY Ha 00b-
eKT, yKa3bIBaeTcs UM kiacca. CTpyKTypa COOOIIEHUS IS BEI30BA CTATH-
YEeCKOT0 METO/Ia MMEET BU]I

<uMS KJacca™> . <UMS CTaTHYECKOro MeTosia>(<(hakTHyecKne napaMmeTpsl MeTosia>)

Hanpumep, ecnu nepemenHas sumOfSquares XpaHUT CyMMYy KBa-
JIPaToB KaTETOB, TO THIIOTEHY3a (3HaYEHUE IIEpeMEHHOI hy potenuse) Mo-
JKET OBITH BRIYHCIICHA CICTYIOIINM 00pa3oM

double sumOfSquares = 24.31;
double hypotenuse = Math.sgrt (sumOfSquares) ;

Kaxxzplil kj1acc MOXKeT coAepkaTh OIMH MJIM HECKOJIBKO CIELUAIbHbIX
METOJIOB, Ha3bIBaEMbIX KoHcmpykmopamu. KOHCTPYKTOp BbI3bIBAETCS Mpe/l-
JIO>)KEHUEM C OIIepaTopoM New, MU HOMOIIN KOTOPOIo CO31aETCsl HOBBIN 00b-
eKT ki1acca. KoHCTpyKTOpBI TpeiHa3HAuESHBI JJTs1 HAYaJIbHOW MHUITHATH3AITI
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nosield knacca. VIHBIMU cioBaMH, KOHCTPYKTOPBI ITpEAHA3HAUCHBI TSI 3a/1a-
HUS HAYAJIBHOTO COCTOSTHHSI BHOBB CO3/IaHHOTO 00beKTa. KOHCTPYKTOpBI, TakK
e, KaK ¥ CTaTHYECKHE METOIbl, XapaKTEePU3YIOT BeCh KJIacc, B HE €ro 00b-
exTbl. OZIHaKO MPH OOBSBICHUN KOHCTPYKTOPA HE HCIIOIb3YETCs CITyKeOHOe
¢lI0BO static. 3arooBok KOHCTPYKTOpa HEMHOI'O OTJAMYACTCS OT 3ar0JI0BKa
00BIYHOTO MeTO/Ia ¥ (POPMUPYETCS C YIETOM CIEAYIONTUX ABYX MPABHUIL:

1. UMsT KOHCTPYKTOpa BCEr/a COBIAJaeT C MMEHEM KJIacca;

2. B 3aroJIoBKE KOHCTPYKTOpa HE yKa3bIBAaeTCsS THII BO3BPAIIAEMOIo

3HAYEHUS MITU CITyKeOHOoe cIIoBO void.

B UML-mo0enu knacca koncmpykmopul a6Ho He onucvisaromces. OHI
MOSIBJISIFOTCSL B IIPOrpaMMe MPpH OTOOpakKeHUH MOJeH B Kox. OnHaKo Mo-
JIeJTb KJacca MOXKeT coziepkaTh koMMeHTapuu 1 OCL-orpanndeHus, cenu-
dunupyomue crnocod HHUNHAIN3ALNH MI0JIeH, KOTOpble conepxaT nHdop-
MaIlMio, HEOOXOAUMYO Il KOAUPOBaHMSA KOHCTpyKTOpa. IIpn HavanbHOM
WHUIAATU3AINHN TT0JeH KOHCTPYKTOP MMEET HauBbICIINN TPHOPUTET CPEAH
BCEX Croco00B MHUIMaNU3auu. Hampuymep, ecinm B Koie IpH 00bSIBICHUH
TIOJISI HayaJIbHOE 3HAYeHUE 33JaHO IIPU TIOMOILIM JINTEpaja U 3TO JKe I10Je
WHUIHAIU3UPYETCsl KOHCTPYKTOPOM, TO TIOCIIE 3aBEPLICHUS CO3/IaHMsI 00b-
eKTa B 1oJie OyJeT 3alicaHo TO 3HaYeHHe, KOTOPOe YCTAHABINBACTCS KOH-
crpykropom. Ha puc 3.33 mpuBenen ko kinacca Person, MOZENb KOTOPOTO
n3o0pakeHa Ha puc. 3.27 B KOTOPBIHN BKJIIOYECH KO KOHCTPYKTOPA.

Ecnu B xiacce 0OBSIBICH KOHCTPYKTOP, TO CO3/IaHWE HOBOTO OOBEKTa
9TOTO KJIacca MOXKHO OCYIIECTBUTH ITPH MOMOIIH CIIETY FOLIET O TPEIOKEHHS

Person boss = new Person(“Cepremn”, “Oyowmuwmu”, 1995);

B IMMPUBEACHHOM MPEAJIOKCHUHN CJICBAa OT CUMBOJIa IpHUCBaBaHU 061)-
SBJICHA CCBIJIOYHAS MEPEMEHHAsi ¢ UMEHeM boss Tuma Person, mpeaHa-
3HAUEHHAs I XPaHCHMS CCHUIKM Ha BHOBB CO3JAHHBINH OOBEKT Kjacca
Person. CrpaBa OT CHMBOJa TPUCBAMBAHMS 3aIHUCAHO MM OIepaTopa
new, a 3aTeM BBI30B KOHCTPYKTOPA CO CITUCKOM (paKTHIECKHUX TapamMeTpOB.
[Ipu BEIIOTHEHUU TIPABOI YaCTH MPEIIOKEHIS OYIET CO3/IaH U pa3MEIICH
B IIaMSTH HOBBIA O0BEKT KJacca Person, BCe MOJSI ATOr0 00BbeKTa OyAyT
MIPOUHUIUAIN3UPOBAHBI KOHCTPYKTOPOM H, 3aTeM, CHOPMHIPOBAHA CChLIKA
Ha BHOBb CO3JIaHHbIN 00beKT. [Tlocie 3Toro copmupoBaHHas CChliika OyaeT
MIPUCBOCHA TIEpEMEHHON bosS 00BABICHHON B JIEBOM YaCTH TIPEITIOKCHHUS.
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public class Person {

// nomnsa

private String firstName;
private String secondName;
public final int yearOfBirth;
private int age;

// KOHCTPYKTOP

Person (String initFName, String initSName, int initYearOfBirth) {
firstName = initFName;
secondName = initSName;
yearOfBirth = initYearOfBirth;
currentYear = // BH30B OQyHKLUMM, BO3BpAllADUEN TEKYWMiI T'OIX
age = currentYear — yearOfBirth;

// MeTomm

}
Puc. 3.33. Otobpaxkenus kiiacca Person B KOJI C BKIIFOYEHUEM KOHCTPYKTOpa

3.4.3. MeperpyXeHHbie METOAbI

Panee MbI, Kak PaBUIIO, UCIIOIH30BAIIH IIOHATHE «3ar0JIOBOK METO/IAy.
Ceituac He0OXOIMMO BCIIOMHHUTD TIOHSITHE CUeHAmMypa mMenood, TIOCKOIbKY
B s13bIKE MTPOrPAMMHUPOBAHHUS Java METO/IbI Pa3IMYaroTCs He 0 MX UMEeHaM
WJIM 3ar0JIOBKaM, a 1Mo curHatypam. Eciu 1Ba MeTo/ia HMEIOT OJJHHAKOBOE
UMS HO Pa3IMYHYI0 CHTHATYPY, TO 3TO BA PA3IUYHBIX METOJIA.

Curnarypoii MeTojia Ha3bIBaCTCS YACTh 3ar0JIOBKAa METOJIA, B KOTOPYIO
BXOIISIT UMsL MEmMoOd U CRUCOK MUNos8 6Xo0HuIx napamempos. Hanpumep, 3a-
rOJIOBOK MeToJla-3arpoca get Area, KOTOPbIA BO3BpAIllAeT 3HAUCHHE III0-
I3/l TPEYTONbHUKA, T0Jydasi B KAYeCTBE BXOJHBIX MapaMeTPOB CTOPOHBI
TpeyroipHUKA (sideA n sideB), a Takke yroil MeXIy HUMH (angleAB),
MOYKET UMETh BU/]I

public double getArea (double sideA, double sideB, Degree angleAB)
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Curnarypoii MeToia get Area SBISCTCSA CIIENYIOMAs YaCcTh 3ar0JI0BKa.

getArea (double, double, Degree)

OOII npennonaraet, 4To MOJEIb KJIaCCa MOXKET BKJIFOYATh HECKOIBKO
METO/I0B, UMEIOIIMX OJIHO M TO YK€ UM, HO PAa3InYHYI0 CUrHATYpy. Takue
METO/Ibl HA3BIBAIOTCS nepezpyoicennvimu. IleperpyKeHHbIe METO/bI pa3Me-
IIAFOTCS B OHOM M TOM JK€ KJIacce, UMCIOT OJMHAKOBOE MM, Pa3IHIHYIO
CUTHATYPY U Pa3JIMYHBIA KOJI.

Ha puc. 3.34 npuBeneH npumep Kiacca ¢ UMEHeM Item (IIpoaaBaeMblii
TOBap), KOTOPBI HCIOIB3YET JIBa MEPETPYKEHHBIX METOAa C WMEHAMHU:
discount (ckuaka) U totalltemsSold (oOmiee KOJTUYECTBO MPOIAH-
HBIX TOBapOB).

Item

name:String
price:Money
quantity:int

discount():Money
discount(amount:double):Money
totalltemsSold():int
totalltemsSold(date:Date):int

Puc. 3.34. [Ipumep kitacca ¢ IByMs eperpykeHHBIMI MeTodaMu discount u
totalltemsSold

Meron discount Mo3BoJsET YMEHBIINTH IIEHY TOBapa, OIpenese-
MYIO 3Ha4eHHEM T0JIs price, n umeeT aAse Bepcui: (1) Bepcus, B KOTOPOH
OTCYTCTBYET BXOJIHOH IapaMeTp M CTOMMOCTh TOBapa YMEHBIIAETCS Ha pe-
TyJISIpHON OCHOBe, Hampumep, Ha 20% MO MCTEYEHUU Ka)KIbIX TPEX Mecs-
1eB; (2) Bepcusi, HCIONB3YOMIAsl BXOAHOM mapaMeTp amount (BeIHYNUHA) U
MIO3BOJISIIOIIAS YMEHBIINTh CTOMMOCTh TOBapa Ha MPOU3BOJIBHYIO BEIUYU-
HY, 3aJaHHYIO B IIPOLICHTAX.

Meton totalItemsSold MO3BOISET y3HATH OOIIEE KOJIMIECTBO MPO-
JTAaHBIX TOBAPOB M TOXKE MMeeT ABe Bepcuu: (1) Bepcus, B KOTOPOU HCIIONB3Y-
eTcsl BXOAHOHU mapaMeTp date, 3aJaroluii 1aTy, A1 KOTOPOH ompeenseTcs
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oOrree KOJTMYECTBO TMPOJAHHBIX TOBApoOB; (2) BEpCHs, HE HWCIOIB3YIOMIAs
BXOJHBIC TIAPAMETPBI M ONpEAeIsIonas o0Iee KOJIMIecTBO MPOJaHHBIX TO-
BapoB JUIs JaThl MJIM CPOKA, 3aJIaBAEMBIX «II0 YMOJIYAHUIO», HAIPUMED, B
KOHIIE KaX/I0r0 Mecslia.

[IpenonpenenieHHbIE KJIACChl sI3bIKA MPOrpaMMUpOBaHus Java 4a-
CTO BKJIOUYAIOT I'PYIIbI IEpErpyKeHHbIX MeTon0oB. Hanpumep, npeno-
npeAeiaeHHbld Kjaacc PrintStream, MOAEAUPYIOIUNA KOMIIBIOTEP-
HbIE KOHCOJH, COJEPKUT ACBATH MEPETPYKCHHBIX METOAOB C HMEHEM
print

public void print (boolean b)
public void print (char c)
public void print (int i)
public void print(long 1)
public void print (float f)
public void print (double d)
public void print(char[] s)
public void print (String s)
public void print (Object obdj)

Habop neperpyskeHHBIX METOJIOB print B kilacce PrintStream
MO3BOJISIET BBIBOAMTH HAa KOHCOJb JAaHHBIE JIOOOTO0 M3 MPUMHTHUBHBIX
THIIOB, a TAK)K€ MaCCHBOB, CTPOK U O0OBEKTOB KJIACCOB, ONpEAEIIeMbIX
MIPOTPAMMHUCTOM, IIPH MTOMOIIIU OJTHOTO M TOTO e CoOoOIeHus System.
out.print(<cnmMcok napaMeTpOB>), BbI3bIBAIOIIETO OAUH U3 IIE-
perpy>keHHbBIX MeTofoB print. IIpu BBINOIHEHUN KOAA 6bl3b16AEINCH
mom mMemoo, y KOmopo2o CnUcoK munoé GopmaibHblx Napamempos co-
gnadaem co CNUCKOM MUNOE PAKMUYECKUX NAPAMEmpPOs, YKAZAHHbIX 6
coobweHuu.

Ileperpy3sky METOAOB MOXHO paccMaTpUBaTh KaK OJUH U3 BUJIOB IIO-
mumop¢u3ma. OCHOBHBIE OTJIMYHUSI MEPErpyKEHHBIX METOJIOB OT MOJIH-
MOPQHBIX, TaK, KaK OHH ONpeZeNieHbl B noxpasaene 1.1.7, 3akiarodaioTcs B
crenytomeM: (1) meperpy’keHHbIE METOABI PACHOJIATAIOTCSI B OZTHOM U TOM
Ke KJacce, a HoJIMMOp(HBIE — B Pa3HbIX; (2) CUTHATYpa MeperpyKEeHHBIX
METOJIOB JIOJDKHA OBITH Pa3IMYHON, a CUTHATypa MOJIMMOP(HBIX METO/IOB
MOXXET OBITh OJJMHAKOBOM.
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YacTto, npy KOOJUPOBAaHUH KJlacca B HETO BKJIFOYAIOT HECKOJIBKO nepe-
2PYIUCEHHBIX KOHCMPYKMOPO8. DTO MOTYT OBITH KOHCTPYKTOp 0e3 mapame-
TPOB M HECKOJIBKO KOHCTPYKTOPOB C HapaMeTpaMH, OTJINYAIOIINECs KOJIH-
YeCTBOM ITapamMeTpoB. IleperpykeHHble KOHCTPYKTOPBI TIO3BOJISIFOT (POPMHU-
POBaTh HAYAJIbHOC COCTOSAHUE O6’beKTa B pa3JIMYHBIX CUTYyallUusdX.

Hcnonp3oBaHue meperpy>keHHBIX METOJIOB TIO3BOJISIET pa3padaThiBaTh
6osee THOKME M YHUBEPCAIBHBIC KIACCHI.

3.4.4. A6CcTpaKkTHbIE METOAbI U KNACChl

B psize ciydaeB npu pa3paboTKe MOJENIN MTPOrpaMMBbl, COCTOSIICH 13
cylnepkiacca U MOJAKIIACCOB, HE603MOICHO IETANIbHO pa3pabaThiBaTh OJMH
WM HECKOJBKO METO/IOB CyIlepKiacca. B 3ToM Ciydae MeTOAbl ONMHCHIBA-
FOTCSI B MOZIEJIN (M KOAMPYIOTCS B ITPOTPaMME) TOJIBKO CBOMM 3ar0JIOBKOM H
HOCSIT HANMEHOBaHUE a0CTpaKTHBIC.

Takum o0Opaszom, abcmpakmuwim Memooom Ha3bIBAETCS METOJ, KOTO-
pBIil onMcaH B MOZEIH M OOBSIBJIICH B KOJIE ITPOrPaMMBbI TOJIBKO CBOMM 3a-
TOJIOBKOM, @ €ro TeJI0 OTCYTCTByeT. Eciiu Kiacc BKIIIOYAeT XOTs Obl OJMH
aOCTPaKTHBIN METOM, TO OH HA3BIBACTCS aOCIMPAKMHBIM KIACCOM.

SIcHO, 4TO TP MOMOIIM a0CTPAKTHBIX KJIACCOB HEJIB3s CO3AaBaTh 00b-
€KTBI, TIOCKOJIbKY OOBEKT, CO3JaHHBIN MPH TIOMOIIN a0CTPAKTHOTO KJacca,
SIBIISICTCS «YIIEPOHBIM» B TOM CMBICJIC, UYTO OH HE MOJKET BBITIONHUTH He-
KOTOpHIe cooOmenns. Hanpumep, cooO1ieH s, BBI3bIBAIONINE a0CTPAKTHBIH
Mmeton. [loaTomy aOCTpakTHBIE KJIACCH HE MOTYT CyILIECTBOBATh CAMOCTOSI-
TEIIbHO. ADCcmpaxkmubie Kaaccel 8ce20a npednonazaiom Haiuyue 00H020 Ul
HECKOIbKUX NOOKAACCO8, 8 KOMOPLIX Peanusylomes e2o abcmpaxkmuvle me-
moobl.

Ha puc. 3.35 npuBenera UML nuarpamma Ki1accoB, COCTOSIIAS U3 Ye-
THIPEX KIIACCOB M HMCHOJIb30BAHHAS paHee MpPU M3YUYCHUH TOTMMOpH3MA.
Jlnarpamma, puBeAeHHAs Ha pHC. 3.35, WILTIOCTPUPYET CIIOCO0 ONMHMCaHUS
a0CTpaKTHBIX METOJOB U KJIAaCCOB Ha JMarpamme kijaccos. Kaxk BuaHO Ha
puc. 3.35, Ha nuarpaMMe KJaccoB MMsi aOCTPAaKTHOTO METOJa, TaK e, KakK
1 UM a0CTPAKTHOI'O KJlacca, 3al1ChIBACTCSl KYPCHBOM M [IOMEYAETCs Orpa-
HUUYeHueM {abstract}. B 3TOM ciyyae Ha AuarpaMMe KJacCoB JIETKO
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BBIJICTUTH a0CTPaKTHBIC METONIBI U KJIacChl. boliee BayKHBIM SIBIISIETCS OTpa-
HU4eHue {abstract}, a ucrmoap30BaHUEe KypcruBa He 0053aTEIIBHO.

PlaneFigure {abstract}

name:String
getPerimeter():float {abstract}

[ Z% % \

Triangle Rectangle Circle

+ getPerimeter():float + getPerimeter():float + getPerimeter():float

Puc. 3.35. Peanu3zanus abcTpakTHOrO METO/A B OJKIIACCAX

Kiacc PlaneFigure (miockas ¢urypa) Ha puc. 3.35 sBisiercs ao-
CTPaKTHBIM, TTOCKOJIBKY CONEPKUT aOCTPaKTHBIA MeTol getPerimeter
(momyunTh nepumMeTp). IIpu momMommym 3TOro Kiacca HelIb3sl CO3aBaTh 00b-
eKkThl. [ToaToMy B cHCTEMY BKIIFOUEHBI HECKOJIBKO MOJKIIACCOB KJIacca IJIo-
ckux ¢uryp. Oto moakiaccel Triangle (TpeyroipHHK), Rectangle
(mpsitMoyTONBHUK) M Circle (OKpY>KHOCTB). B Kak (bl M3 TIOJKIIACCOB BBE-
JieH nouMopHBIA MeTO getPerimeter, peanusyouuii GyHKIUN ad-
CTPaKTHOI0 MeToIa cynepkiacca. [TomuMopdHbIe METOIBI UMEIOT OJUHAKO-
BBIM 3aroJIOBOK, HO Pa3IM4HbIA KO B Ka)KJI0M U3 nozakiaaccos. Kog metona
getPerimeter B MOAKIACCE MULIETCS B COOTBETCTBUU C €T0O CIIENATN3a-
nueil. Metog getPerimeter Bkiacce Triangle BO3BpalllaCT NEPUMETP
TpeyrojbHHKA, B Ki1acce Rectangle — nepuMeTp NPsSMOYTOJIBHUKA, A B
kjacce Circle — UIMHY OKPY>KHOCTH.

B monenu Ha puc. 3.35 Henb3s o0oiTHCh O3 aOCTpaKTHOro Kiacca
PlaneFigure. DTa MoAenb HEe SKBUBAJCHTHAa HAOOpy, COCTOSIIEMY U3
HE3aBHCUMBIX KiaccoB Triangle, Rectangle m Circle, MOCKOIBKY
kiacc PlaneFigure, KpoMe aOCTPAaKTHOTO METO/A, COIEP)KUT TAKKe HE
a0CTpaKTHBIC YJIEHBI, KOTOPHIE HACIENyIOTCs MofkiIaccamu. Hampuwmep,
nosie name (HaMMEHOBAHUE TIOCKOI (QUTypHl) Kilacca PlaneFigure Ha-
CIEeAYEeTCsl BCEMH €ro MOJKJIacCaMHt.

[Tpu oroOpaskeHHH abCTPAKTHOrO MeToJa M aOCTPAaKTHOrO Kiac-
ca B KOJ| Mcnoib3yercss MmopupukaTop abstract, a BMecTo GUrypHbIX
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CKOOOK, B KOTOPBIX Pa3MEUIal0TCs MPEIIOKEHNS Tela METO/1a, 3aIiChIBa-
ercs Touka ¢ 3amsTod. Ha puc. 3.36 mpuBeneH ko aOCTpakTHOTO Kiacca
PlaneFigure.

public abstract class PlaneFigure {
String name;

// KOHCTPYKTOP IJId MHULMAIMBALMUM IIOJIS name
PlaneFigure (String name) {
this.name = name;

// aBbCTpakTHBIL METOI
abstract float getPerimeter();

Puc. 3.36. Oto6paxenne aOCTPaKTHOTO KJIacca B KOJI

OTMeTHM, 4TO B S3bIKE IPOrPAMMHPOBAHUS Java MOAKIACCH MOTYT
HACJIEI0BATh YJICHBI M PEATN30BBIBATH A0CTPAKTHBIE METO/IBI TOJIEKO OHO-
ro cynepkiacca.

Abcmpaxmubiii knacc saenaemcs cpedcmseom 00vasnenua muna. Ilocie
TOro, Kak 00BsIBJIEH a0CTPAaKHBIN KJIacc, €ro UMs MOXKHO MCHOIb30BaTh KaK
UM TUTIA TIpH OOBSBICHUH CCHIJIOYHON TMepeMmeHHo. Hampuwmep, mocie
TOrO Kak OOBABIICH aOCTPaKTHEIN Kiacc PlaneFigure MBI BIpaBe 00b-
SIBUThH CCBIJIOUHYIO NIEpEeMEHHYI0 THNa PlaneFigure nubo MaccuB cChI-
JIOYHBIX IIEPEMEHHBIX TUIIA PlaneFigure

PlaneFigure figure; wmm PlaneFigure[] figureArray;

B nepapxuu xiaccos, Ha puc. 3.35, kiacc PlaneFigure SBaseTcs Cy-
nepkJyaccoM u omnpenensietr cyneptun. [Ipunuun JIMCKOB ri1acut, 4To CChI-
JIOYHOHM MEPEeMEHHON CyTepTHIla BCEr/la MO>KHO NPHCBOUTH 3HAYEHUE CCHI-
JIOYHOU nepeMeHHol noaTuna. [IoaTomy MOXKHO 3anucaTh

PlaneFigure[] figureArray = new PlaneFigure[3];
figureArray[0] = new Triangle(); // cozmaeTcsa TPeyTrOJIbHUK
figureArray[1l] = new Rectangle(); // cos3maercsa NPSAMOYTOJILHUK
figureArray([2] = new Circle(); // co3maeTcsa OKPYXHOCTb
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Ilocne BbINOSHEHUS MPUBEIEHHOIO KOAA CCBUIOYHBIE IEPEMEHHBIE
figureArray[0], figureArray[1l], figureArray[2] OyayT XpaHHUTbH
CCBUIKM Ha 00BEKTHI KJlaccoB Triangle, Rectangle, Circle cOOTBET-
cTBEeHHO. Terneps MOKHO JIETKO BBIYUCIUTH IEPUMETPbI BCEX CO3aHHBIX I1JI0-
CKHX (PUTYp UTCPATHUBHO BBI3bIBAsI MOJUMOP(HBIN MeTON getPerimeter.

for(int 1 = figureArray.length; i++) {

0;
figureArray[i] .getPerimeter () ;

3.5. MopenupoBaHue UCKNOYUTESIbHBIX CUTYaLMIA

Panee Ob1710 0TMEYEHO, YTO COBOKYMHOCTh OCL-orpannueHuid, crer-
NGUIHUPYIONUX UHBAPUAHTBI KJ1acca, a TAKXKe Mpe/i- U TOCTYCIOBUS Me-
TOOB Kiacca GOPMHUPYIOT KOHTPAKT Kiacca. HopmanpHast paborta 00b-
eKTa KJacca IOJKHA OCYIIECTBIATHCSA 0e3 HapyIIeH!s KOHTPaKTa Kiacca
aToro o0wvekTa. Eciu, 6 npoyecce pabomuvl 00beKma HeKOmMopo2o Kidaccd,
Hapyulaemcs, KOHMpakm 5mo20 KAaccd, mo 603HUKAem UCKIIOYUMETbHAS
cumyayusl.

[Iporpamma MoeT JIM00 MTHOPUPOBATH BO3HUKHOBEHHE HCKIIIOYH-
TEIbHOW CUTYaIlUH, THO00 PUKCHUPOBATh K 00padaTeiBaTh e€. Eciiu mporpam-
Ma HallMCaHa TaK, YTO OHA WUTHOPHUPYET BO3HUKHOBEHUE HMCKIIOYUTEITHHON
CHUTYaIllH, TO B MOMCHT BOSHUKHOBCHH S HCKJTFOUNTEIIBHON CHTyalnu eé pa-
Oora 3aBepmacTcs. Ecau mporpamMma ymeeT GUKCHPOBATh U 00pabaThIBaTh
UCKJIIOYHUTEIBHBIC CUTYallud, TO B MOMEHT BOSHUKHOBCHHSI HCKITIOUUTEIb-
HOHM CHUTyalMy MporpaMMa BBIIONHSET CIEAYIOIIYIO TT0CIEA0BATEILHOCTD
nerictBuii: (1) mpepbiBaeT BBIIOIHEHHE KOfa; (2) co3MaéT 00BEKT COOTBET-
CTBYIOIIUI THITY BO3HUKINEH HCKIIOUNTEIBHON cUTyaluu; (3) pa3piCKUBa-
eTCSl 00PabOMYUK UCKIIOUUMEHOL cumyayuu, KOTOPBIN «3HAET» KaK HYKHO
pearupoBaTh Ha BOZHUKIIYIO HMCKJIIOUUTENBHYIO CUTYalHio; (4) mepemaet
ynpaBjieHHe 00padOTYMKY HCKIIOYMTENbHON curyanun. OObdHO, 0oOpa-
OOTYMK MCKJIIOYUTENIBHOM CHTyallln BBIBOAWUT HA KOHCOJb COOOIICHHE C
noipoOHOM nHGpOpManrei 00 UCKITIOUNTENFHOM cuTyanu. Hanpumep, npu
TIOTIBITKE HAPYUIUTH OI'PaHUYCHUEC FJ'IyGI/IHI)I TOTPYKEHUA HO}:[BO)IHOﬁ JIOAKH
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9TO COOOIIECHNE MOKET UMETh BHI: «TTIyOHHA IOTPY KEHHS IIPEBHIIIACT KPH-
TUYECKY10, paBHY10 200 M».

Ha puc. 3.37 npuBenena Mozens knacca Submarine, nonyueHHas u3
MOJIeTH, TpuBeACHHON Ha puc. 3.24 u cHaOkéHHass OCL-orpaHuyeHuem,
crenupUIUPYOIIMM ero KOHTpakT. KoHTpakT npencrasisier codoil npen-
1 TIOCTYCJIOBHSI MeToJAa submerge (morpyxeHue). byiaeBbl BbIpakeHHS,
UCTIOIBb30BaHHbIC [UISl 3aIIMCH NPEI- U MOCTYCIOBHH MeToza submerge,
MOTYT COOTBETCTBOBATH clieqylomuM ycioBusM: (1) HoBas rioyOmHa, Ha
KOTOpYIO TpeOyeTcs Morpy3uTh IMOABOAHYIO JOIKY, TODKHA OBITH MEHBIIE
KPUTHYECKOH; (2) TIocyIe Iorpy>KeHHsI HoBast TITyOnHa T0JKHA ObITH O0JIbIIe
MpeAbI Ay e Iy OHHBIL.

Submarine

— depth:double = 0.0
+ criticalDepth:double = 200.0 {readOnly}

+ submerge(newDepth:double):boolean

Konrpakr knacca Submarine

context Submarin::submerge (newDepth:double) :boolean
pre: newDepth <. criticalDepth
post: newDepth (> depth

Puc. 3.37. Moznens kinacca Submarin, BKIIOYAIOMIAs €ro KOHTPaKT

Hapymenne kxoHTpakTa Kilacca Submarine, NpPHUBENEHHOIO Ha
puc. 3.37, BO3MOXHO B ABYX ciaydasx: (1) mpu HapymIeHHH Tpemycio-
BUs M (2) mpH HapymIEHUW TOCTYCJOBHs. [Ipum KakJoM HapylICeHHH
MpEeyClIOBUsI BOSHUKAET UCKJIIOUUTEIbHAsI CUTyallusl, IpUHAJIekKaIas
HEKOTOPOMY KJAacCy HCKJIOUUTENbHBIX CUTYaIUi, KOTOPBIN IeJecoo-
Opa3Ho Ha3BaTh I1legalDepthException (MCKIIOYCHHE MO HEIO-
MyCTUMON T1yOMHE), a MPU KakJ0M HapyLIEHUH MOCTYCIOBHUS BO3HH-
KaeT MCKIIOYUTENIbHAS CHTyalus, IpUHAJJeXKAIlas KIaccy, KOTOPBIH
MOXXHO Ha3BaTh NoSubmergeException (HCKIOYCHHE MO OTCYT-
CTBHIO TIOT'PYKCHUS).

[Tpu otoOpaxkeHNH MOJENH, IPUBEIEHHOH Ha puc. 3.37, B mporpamMm-
HBIW KOJI HEOOXOIUMO C/IeNaTh ClIey oIIee.
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(I) B zaromoBke MeToma submerge NEpeYUCINTh WMEHaA Kilac-
COB HCKIIOUUTENbHBIX cuTyannii (IllegalDepthException u
NoSubmergeException), KOTOpblE MOTYT BOSHHKHYTH IIPH HapyIle-
HUHU NpeJ- ¥ IOCTYCNOBUl MeTosa submerge. IIoHATHO, 4TO yIOMSIHY-
ThIC KJIAaCChl UCKJIIFOUHUTEIIbHbIX chyauMﬁ JOJI2)KHBI OBITH 3apaHce 06’])$[B-
JICHBI.

(2) B xox MeToma submerge BBECTH NPEAJIOKCHUS, OCYIIECTBIIS-
IOIINE CO3JaHHE HOBOTO OOBEKTa COOTBETCTBYIOMIETO KJAacca HMCKIIOUH-
TETBHOHN CUTYAINH KaXKIbIH pa3, KOrJja BOZHUKAeT HapyIIeHUe Mpe/- U I0-
CTYCJIOBUH.

Ha puc. 3.38 npuBeeH Ko, WILTIOCTPUPYIOIIHI CPEICTBA, UCTIONb3Ye-
MBbIE B SI3bIKE ITPOrPaMMUPOBAHUU Java Juist PUKCHPOBAHMS UCKITIOUUTEIb-
HOM CUTyalluu U CO3JaHUA 00BEKTA UCKITIOUUTEIBLHON CUTYyallun COOTBET-
CTBYIOIIIETO THTIA.

public class Submarine {

// mnons
private double depth =.0.0;
public static final double criticalDepth = 200.0;

// MeTonm submerge
public boolean submerge (double newDepth) throws
IllegalDepthException,
NoSubmergeException {
// TpoBepka NpenyciOBUA
if (newDepth > criticalDepth) {
throw new IllegalDepthException (newDepth) ;
}
depth = newDepth;

// TmpoBepKa MOCTYCJOBUS

if (newDepth < = depth) {
throw new NoSubmeregeException (newDepth) ;

Puc. 3.38. OTo6paskeHre KOHTpaKTa Kjlacca Submarin B KOJ
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Kak BugHO Ha puc. 3.38, Kj1acchl UCKIIOYUTEIbHBIX CUTYalUH, KOTO-
pble MOTYT BOSHUKHYTH IIPU paboTe METO/a, IEPEUHUCIISIOTCS B 3ar0JI0BKE
MeToja rnocie ciry>xebHoro throws (BelOpacsiBaTh). BosHukHOBEHUE HC-
KJIIOUHUTEJIEHOM CHTYallMH COIPOBOXKAAETCS CO3JaHUeM O0BEKTa COOTBET-
CTBYIOUIETO KJIacca UCKIIOYUTENbHBIX CUTyalUi MpU MOMOLIU MPENJIoKe-
HUSI, HAYMHAOIIET0Cs CO CIYKEOHOTr0 ciioBa throw (BEIOPOCHTS).

B xozme nHa puc. 3.38 co3maHue 0OBEKTOB KJIACCOB MCKIIOUHTEIBHBIX
CUTYalui OCYIIECTBIISETCS MPEATIOKECHUIMA

throw new IllegalDepthException (newDepth) ;
throw new NoSubmeregeException (newDepth) ;

[pu coznanny 0OBEKTOB UCKIIOUNTEIBHBIX CUTYaIlMH UCIIONb30BaHbI
KOHCTPYKTOPBI C IIapaMeTpaMH, IIPH IIOMOIIHA KOTOPBIX B 00BEKTHI Nepesia-
ercs (akTHUecKoe 3HaYeHHe 1ol newDepth.

[pemyioxxenue co ciaykeOHBIM CIOBOM throw MO3BOISET TOIBKO CO-
37aTh OOBEKT MCKIIOUUTENBHOW CHTyallM Ipu paboTe MeToma submerge.
O0paboTINK UCKITIOUNTEIIFHON CHTYAINH 3TO METOI, KOTOPBIN IOTyJaeT 00BEKT
UCKIJTIOYUTEITBHON B Ka4eCTBE BXOAHOr0 mapameTpa. O0paboTunK pa3MenaeTcs
B TOM MECTE IIPOrPaMMBbI OTKY/Ia OCYIIECTBIISIETCS BBI30B MeTO/Ia submerge.

B npuBeieHHOM ipuMepe 00'bsIBICHBI J1BA HOBBIX KJIacCa UCKIIIOYHUTEIb-
Heixcutyanuii: I1legalDepthExceptionuNoSubmergeException.
OnHako, 4acTo, IPU KOAUPOBAHUHU MPOTPAMMBI, HE HYKHO OOBSBISATH HO-
BbI€ KJIACCHI UCKIIIOUNTENBHBIX CUTYAlUi, @ UCIOJIb30BaTh OIUH U3 1pedo-
npedenennvix kaaccos. [Ipn HanmMcaHWM KoJia Ha SI3bIKE TPOT PaMMHUPOBAHUS
Java, mporpaMMHUCT HCTIONB3yeT OOJBIIOE KOJINIECTBO MPEAOPEACICHHBIX
KJaccoB: String, System u T.J. B 3aroiioBkax MHOTMX METOOB npeno-
TIpE/ICIICHHBIX KJIACCOB IIPHCYTCTBYET CIIyskeOHOe cioBo throws. Hanuuue
CIIy’»keOHOro ciioBa throws B 3arojloBKe METOJa O3HAa4aeT, YTO IPH BbI-
MIOJTHEHUH 3TOTO0 METOJ[a MOXKET MPOU30UTH UCKIIIOUUTENbHAS CUTYyallHsl Ha
KOTOPYIO Memoo0 NpedonpedeieHno2o Kiacca peazupyem co3oanuem 00b-
eKma UCKAIOYUMENbHOL cumyayuu npeoonpeodenerno2o mund. CymecTByeT
0O0ITBIIIOE KOJIMYECTBO IPEIOMPEACICHHBIX KIACCOB UCKIIOUNTEIBHBIX CH-
Tyalliii, KOTOpBIE CBSI3aHbl B MEPAPXUI0 HACIEJOBAHUS HA BEPLIMHE KOTO-
poit HaxoauTes kaace Throwable.
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3.6. MogenupoBanue uHtepgeiicos

OOBEKTHO-OPHEHTHPOBAHHAS TTAPAJUTrMa MPOrPaMMUPOBAHUS Tpes-
TOJIAraeT, 4TO IPOrPaMMHUCT, TIPU pa3padoTKe MPOrpaMMbl, UMEET BO3MOXK-
HOCTB pacliupATh A3bIK IPOrpaMMHUPOBaHUA HyTéM BBCCHU B HCI'O HOBBIX
THUIIOB, KOTOPBIE OTPAXAIOT CIIEHU(UKY MPEIMETHOI 001aCTH POrpaMMH-
poBanwust. J[o cHX TOp MBI PACCMOTPEIH J[Ba CII0C00a BBEICHHS B ITPOTPaM-
MY HOBBIX THIIOB!

1. myTéM OOBSIBICHUS pEaTbHBIX (HE a0CTPAaKTHBIX) KIACCOB U

2. myTéM 0OBSBICHNA aOCTPAKTHBIX KIACCOB.

BBe)IeHI/Ie HOBBIX THUIIOB IYTEM 00BSBJICHUS HE a6CTpaKTHI)IX KJIaCCOB
SIBIISIETCS HanboJliee TPYA0EMKHUM CIIOCOOOM U MPEATIoJaraet, 4YTo Mporpam-
MUCT 00J1a/laeT 3HAHUAMHU, HEOOXOAMMBIMHU JIJISH KOIUPOBAHUSI BCEX METO-
JIOB KJ1acca. DTOT Criocod XOpOII TeM, UTO MO3BOJISIET Cpasy e co3/1aBaTh U
UCTIOIB30BaTh 00OBEKTHI BHOBD OIPEACICHHOTO THIIA.

OpnHako, KaK MBI BBISICHHIIM PaHEE, B HEKOTOPBIX CIydasX MPUHIIH-
MIHAJIbHO HEBO3MOXHO HAIMHUCaTh KOJ U METOIOB HEKOTOPBIX KIIACCOB.
Hanpumep, HEBO3MOXKHO HamueaTh KOJ MeTona getPerimeter kiacca
PlaneFigure (cM. noxgpasnei 3.4.4). Torna takne MeTOABI OOBSBISIOTCS
a0CTPaKTHBIM, a HOBBIM THUIT BBOAUTCS IIYTEM OOBSBICHHS aOCTPAKTHOIO
kJylacca. HemoctaTrkoM abcTpakTHOIO Kilacca SIBISIETCS TO, YTO € €ro IOMO-
IIBIO HEINb3s CO37aBaTh 00BEKTHI. [103TOMY, MOCIHIE TOrO KaKk BBEACH HOBBIH
THT TYyTEM 0OBABICHHS aOCTPAKTHOTO KjIacca HEOOXOAUMa JTOTIOTHUTEIb-
Has pabota. AGCTpaKTHBIA KJacc JODKEH paccCMaTpUBaThCA KakK CyHepK-
JIACC U PACIIUPATHCS pealibHbIMU TOKJIacCaMHt, PeaTH3YOIUMHU a0CTPaKT-
Hble MeTozbl. [Ipn oMoIIH peasbHBIX MOAKACCOB YK€ MOYKHO CO31aBaTh U
UCTIOIB30BATh OOBEKTHI

Humepdpeiic sensemesa ewé oOHuM cpedcmeom O 88e0eHus 8 npo-
epammy Hosbix munos. VIHTepdeiic moxox Ha abCTpaKTHEIH KJIacC TEM UTO C
€ro MOMOIIBIO HEJIb3s1 C03/1aBaTh 00beKThl. Cl1e10BaTEeNbHO, IOCIIE TOTO KaK
BBEAIEH HOBBINM THUIT MyTEM OOBSABICHUs MHTEpdeiica, HeOOX0oIUMa JI0MOJI-
HUTeNbHAsE paboTa Mo peanu3anuy HHTepdeiica B OHOM WM HECKOJIBKUX
peasbHBIX Kilaccax.

I'papmueckuit cumBoa uHTepdeiica MOXOK Ha TpapuUyYecKuil CHM-
BOJI Kjacca — JTO NPSIMOYTOJBHUK, pa3leieHHBbI Ha TPU OTACICHHS
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TOpPU30HTANBHEIME THHUSIME. Ha puc. 3.39 nmpuBenena cTpykrypa rpadude-
CKOT'0 CIMBOJIa HHTep(eiica.

B BepxHeM oTeeHNH 3arnChIBaeTCs UMsI HHTep(erica 1o TeM xe mpa-
BWJIaM 4YTO W MMs Kiiacca. Jlyist moguépkuBanust Toro GaxTa, 4To pedb HIET
He 0 KJyiacce a 00 unrepderice, ums naTepderica cHadKaeTcss CTCPECOTUIIOM
<<Interface>>.

B cpennem oTaeIeHNH 3aMMCHIBACTCS CIIUCOK CTATHYECKHUX JTUTEPAIIOB.
B oTnnume oT peanbHBIX WM aOCTPaKTHBIX KIACCOB B HHTEpQeiice Heb3s
OOBSBIATH MO B BHUJIE IMepeMeHHBIX. CTaTHUSCKUi TUTEpal KOMUPYETCs
Kak [TIOMMEHOBaHHasl KOHCTaHTa ¢ MoaudukaropamMu public, static u
final. Hanpumep

public static final int YES = 1;
public static final int NO = 2;

CraTudeckue JIUTepaisl HE SBIAIOTCSA 0053aTEIbHON YacThI0 HHTEP-
¢elica ¥ Ipu HEOOXOAMMOCTH MOT'yT OBITh ONyIIEHEl. B 9TOM citydae cpen-
Hee OTHelieHne rpad)udeckoro cuMBoiia MHTepdeiica ocTaeTcs He3amod-
HEHHBIM.

OtpeneHue [\

L0151 UMEHN
nHTepeica

Otpenexue <<Interface>>

ANS CTaTUHeCKUX |, InterfaceName
nuTepanos .

+ constName:ConstType = constValue

+ L)
OTaeneue ans: B absMethodName/(..):ReturnType {abstract}

(1) a6CTPaKTHbIX METOAOB;

(2) peanbHblit METOA0B, Hacne-
AYEMbIX N0 YMOMHAHNIO;

(3) cTaTnyeckmx MeToLoB.

+ defMethodName(..):ReturnType {default}

+ statMethodName(..):ReturnType

Puc. 3.39. I'paduueckuii cumson naTepdeiica

B HmWKHEM OTIEJIeHUM 3alKCBIBACTCS CIUCOK METOJO0B MHTepdeiica.
WuTepdeiic MOXKET BKIIIOYATH:
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= abCTpaKkTHbBIC METOIbI;
= pealIbHbIC METO/IbI, HacIEAYEeMBbIE I10 yMOTJaHHI0, nitn de fault-me-
TOIBI;

= CTaTMYECKHE METOJIBL.

[TepeuncieHHbIe METOIBI MOT'YT OBITH BKJIIOUCHBI B HHTEp(EIiC, HO He
SIBIIFOTCS 00s13aTeNIbHBIME. MIHTEpdeiic MoXKeT, HarpuMep, COCTOSITh TOJIBKO
13 aOCTPaKTHBIX METOJIOB.

AOCTpaKTHBIC METO/IBI TOMEYAIOTCSI OTPAHNYEHNEM abstract u BbI-
pakaloT OCHOBHYIO HJICI0 MHTepdeiica, 3aKIII0UaronIyiocsi B TOM, YTO IPH
oMoy uHTepdeiica BBOAUTCS HOBBIM THII, B KOTOPOM TOJIBKO IEPEUHC-
JISIETCSl CIIOCOOHOCTH 3TOr0 THIIA OCYLIECTBIISITh HEKOTOPYIO ACSTEIBHOCTb.
WuTepdeiic, mpy NOMOIIM CBOUX a0CTPAKTHBIX METOJIOB, IEPEUHCIISET YTO
«MOJKET JIeNIaTh» HOBBIN THII, HO HE OTBEYAET Ha BOIPOC «KAK peaIn30BaTh
3Ty JeSATeNnbHOCTH?». [Ipennonaraercs, 4To Ha 3TOT BOMPOC JIOIKEH OTBE-
4aTh KJIacC, KOTOPHIH peannsyet naTepdeiic. I[loaTomy, B Kome nHTEepdeiica
a0CTPaKTHBIE METO/BI ITPEACTABIICHBI TOJIHKO CBOMMH 33T OJIOBKAMH.

PeanibHble MeTOABI, HAacleyeMble 110 yMoTdanuio, wim default-me-
TOJIbI, B OTJIMYME OT aCTPAKTHBIX METOJ/IOB, 00JIa/Ial0T TEJIOM U NpeOHA3HA-
uenvl 01 HACIe008anUs KIACCamu, Komopbvle peanu3syiom unmepgeiic. 1o
X TJIABHOC OTJIMYHC OT a6CTpaKTHBIX MCTO/0B. Ecau a6CTpaKTHBIe MCTO-
JIbl TOJDKHBI OBITH 00s13aTENBHO IPEICTABICHBI KOAOM B KJacce, KOTOPBIH
peanmmsyeT mHTep(eiic, To default-METOABI MPOCTO HACICAYIOTCS ITHM
ky1accoM. Kak mokasbpIBaeT OmbIT IpUMEHEHNsT HHTep(eiicoB aiis pa3padoT-
KM OO0BEKTHBIX mporpamm default-MeTo[bl YacTO MCIOIB3YIOTCS B TEX
Cllydasix, Koraa HeoOXonuMo MoAM(HUIMPOBAThH paHee OOBSIBICHHBIH WH-
tepdeiic myTéM 100aBlIeHNsI B HETO HOBBIX METO/IOB. B aTOM ciiyuae jno0aB-
JieHue HOBBIX default-MeTOA0B HE NIPUBOAUT K IIEPECKOAUPOBAHUIO KJlac-
COB, B KOTOPBIX ObliIa peajin3oBaHa NMpenblaylias Bepcus uHTepdeiica. B
rpaduyeckoMm cuMBoie nHTEpdeiica default-MeTOBl TIOMEYAIOTCs Orpa-
HuyeHueM default.

Crarndeckne METO/IBI, TaK ke Kak U default-mMeTomsl, 00JIa1aloT Te-
JIOM, HO HE HACIEIYIOTCSl KJIacCOM, KOTOpBbIN peannsyer uHtepdeiic. s
HCIIOJIB30BaHU CTATUYCCKOI'O MCTOZA OH JJOJIKCH 6I)IT]: SIBHO BbI3BaH.

OTtobpaxeHue rpaduyeckoro CMMBOIAa HHTEpdeiica B KOJ COCTOUT
13 3arojioBKa mHTepdeiica u Tena uHTEpdeiica B GUTYpHBIX ckoOkax. B
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3aroJIoBKe WHTEpdeiica 3amuchBaeTCs CIIy)eOHoe clIoBo interface, a
TEJIO COCTOUT M3 NEPEUNCICHHBIX TONYCTHUMBIX 3JIEMEHTOB HHTep(eiica. B
Tese nHTepdeiica abCTPaKTHBIE METO/BI MIPEICTABIISIOTCS TOJIBKO CBOMMHM
3arosioBkamu, a default-MeTOAbl U CTATUYECKUE METOIbl M 3aroJjioBKa-
MU ¥ KomoM. B 3arosioBke default-MeToAa 3aluChIBACTCS MOTUPHKATOD
default.

Ha puc. 340 mnpuBemen mnpumep Koma HHTepdeiica ¢ HMEHeM
AnInterface.

public interface AnInterface ({
// cTaruyeckyre JIMTepasisl
int YES = 1;
int NO = 2;

// abCTpaKTHBI MeTOm
int ml();

// cTaTuueckuii MeToxn
static int m2() {
// xom MeToma m2

// default-meTon
default int m3() {
// xom meToma m3

Puc. 3.40. I[Tpumep oroOpaxenus nuTepdeiica B MporpaMMHBIH KOJ

[Ipu 3anucu xojga mHTepdeiica mpeanonaraeTcs, 4To cmamuye-
cKue aumepanvl 8cec0d, NO YMOIUAHUIO, CHAOICAIOMCA MOOUPUKA-
mopamu public, static u final. [loaToMy, Ipu 3anucu Kojaa, 3TU
Moau(UKATOPEl MOXKHO HE HCHOJb30BaTh. [IpenmomaraeTcs, Takxe,
49TO 8ce Memoosbl, N0 YMOIYAHUI, CHADIHCAIOCA MOOUDPUKAMOPOM O0-
cmyna public, a éce abcmpakmuvie Memoosl — MOOUDUKAMOPOM
abstract. IloaToMy, Ipu 3amucH KoJa, 3TH MOJU(DUKATOPHI, TaKXKe,
MOJKHO HE UCIOJIb30BaTh.
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Kuace moocem peanuzogvigams Heckonvko unmepgeticos. B Tom
cilydae, KOrja B MOJACIH HEOOXOAMMO MOKa3aTh, YTO HEKOTOPBIH KJacc
peanu3yeT OJUH MM HECKOJIBKO MHTEep(EeHcoB, a CTPYKTypa KaxKJoro
n3 nHTepeicoB He 00s3aTeIbHA, UCTIOIB3YETCSl HOTAIU S, TPUBEICHHAS
Ha puc. 3.41.

Sound

<:>4———7 DialogueAgent

Text

Qi

Puc. 3.41. [Ipumep ansrepHaTHBHOTO criocoba n3o0paxenus nHrepdeiica

Juarpamma, mpuBeneHHas Ha puc. 3.41, MOeMpPyeT KJIacC ¢ UMEHEM
DialogueAgent (AMAJOTOBBIN areHT), KOTOPBIA peann3yeT JBa MHTEP-
¢eiica ¢ mmeHamu Sound (3ByK) u Text (rekct). Kak BunHO Ha puc. 3.41,
rpaduyecknii CUMBOI WHTepdelica MOKET MPEICTaBIATE COOOH HEOOIh-
IIYI0 OKPY’KHOCTB, KOTOpasi COENHSETCS C CHMBOJIOM KJlacca IPH TIOMOIIH
OoTpe3Ka MpsIMOil.

OTobpakeHue rpaduuecKoro CHMBOJIA Kjacca B MPOrpaMMHbBINA KO
B TOM ClIyuae, KOTJa KJIAacc peasn3yeT OAUH UM HECKOJIbKO MHTepdeii-
COB, OCYIIECTBJISIETCS CIEAYIOIKUM 00pa3oM. B 3aronoBok kiacca mpu
MTOMOIIN CIIY)KeOHOTO clioBa implements (peamm3yeT) BKIIOYACTCA
CHHUCOK peain3yeMbIX MHTepQeiicoB, a B Telle Kjacca KOTUPYIOTCS Bce
a0bCcTpakTHBIE METOABI, 0OBsIBICHHBIE B HHTepdeiicax. Tak, Hanmpumep,
quarpamma, npuBejieHHas Ha puc. 3.41, oroOpakaercs B KOJ TaK, Kak
MTOKa3aHO HUIXKE.

public class DialogueAgent implements Sound, Text {
// wom ksacca DialogueAgent, KOTOPHI 0O0A3aTEIBLHO
// BrIOUaeT KOOH BCex abCTPaKTHHEX METOIOB
// murepderico Sound m Text
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3.7. BHyTpEeHHME 1 BNIOXEHHbIE KNIacChl

Jlo cux mop MBI OTHOCHJIM K YJIEeHaM KJIacCa TOJBKO MOJs M METO-
11, ogqHako OOII mpenmonaraeT, 4To 4JleHaMH KJlacca MOTYT OBITh H
npyrue kiaccel. Eciu kiacc 0oObsiBIIEH BHYTPH JAPYTOTo Kjacca Kak ero
Hecmamu4ecKkuil 4jeH, TO OH Ha3bIBACTCS GHYMPEHHUM (inner) Kiaccom.
Kuacc, koTopslii conepXkuT 00OBABICHHE BHYTPEHHETO Kjacca, Ha3bIBa-
eTcs gHeuwtHuM (outer) kaaccom. Ecnm xmacc oOBsIBICH BHYTPH IPyTO-
ro KJlacca KakK e€ro crmamuveckuil 4jeH, TO OH HAa3bIBACTCS G10JCEHHbIM
(nested) xnaccom.

Hcrnonb30BaHre BHYTPEHHUX KJIACCOB 00JaJlacT TEM JIOCTOMHCTBOM,
4YTO METOAbl OOBEKTOB BHYTPEHHETO KJlacca MOTYT HenocpeocmseHno 00-
pamaThCs (MCTOb3ys MPOCThIe MMEHA) KaK K 4IeHaM BHYTPEHHEro Kiacca,
TaK U K 4JIeHaM BHEIIHETo Kjacca.

Paznuune Mexay BHyTPEHHHUM M BJIOKEHHBIM KJIACCAMH CYIIECTBEH-
HO ITPH KOANPOBAHNH, a IPU MOZICIINPOBAHUN OTHOLICHHS MEKIY BHEIITHIM
1 BHYTPEHHHM/BJIO)KCHHBIM KJIACCAMH HCIIONB3YETCS OIMH M TOT Xe Ipa-
¢urueckuii cumBoit. Ha puc. 3.42 npuBesieH npuMep JuarpaMMMBbl KJIacCOB,
n3o0paskarolieil OTHOILCHUE MEXK Ay BHEIIHUM U BHYTPEHHUM KJIaCCaMU U
0TOOpakeHHE ITON TUarpaMMBbl B TPOrpaMMHBIN KO,

public class Outer {

Outer

io:Inner Inner io = new Inner();

// DpyTue YJieHB BHEWHETO KJjacca

private class Inner {

Inner }

}

Puc. 3.42. MonenupoBaHue OTHOUICHUS] MKy BHEIIHUM Outer U

// Kom BHYTpPEeHHeIO KJjlacca

BHYTPEHHUM Inner KJacCaMu

Knacc ¢ mmenem Outer sBIsSIeTCS BHEUIHMM, a KJIACC C HUMEHEM
Inner — BHyTpeHHUM. ['paduyeckuii CHMBOJ OTHOLICHUS MEXKIY
BHEIITHUM M BHYTPEHHHUM KJIaCCaMHM, TPEIACTABISET COOOH OKPYKHOCTD,
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OIMHCAHHYIO BOKPYT KPECTHKA U HA3BIBACTCS «SIKOPb». SIKOPh yKa3bIBaeT Ha
BHELIHUH KJ1acc.

Baoicnoil ocobennocms 8Hympenne2o Kiacca seisiemcs mo, 4mo e20
00Bermul cO30arOmMes/yOaIsIOMcst Kaxicowlil pasz Ko20a co30aiocs/yoansom-
sl 00BeKmbl BHEWHE20 Klaccd.

3.8. Ha6opb! o6bexToB B OGL

[None ¢ MHOXECTBEHHBIMU 3HAYEHUSIMH, A TaK)Ke TOJIIOC aCCOLUAILINH,
B 00IIeM cilydae, CICHUPHUIMPYIOT HE OAHH O0BEKT, a HAbop 00BeKmos.
ITostomy mus 3anucu OCL-BeIpaskeHUi, KOTOPBIE BKIIIOYAIOT MO ¢ MHO-
KECTBCHHBIMU 3HAYCHUAMU, ONPECACIACMBIC KaK B Fpa(bI/IqCCKOM CHMBOJIC
KJlacca, TaK M accoIualmel, HeooxoaumMo 3HaTh, KakuM obpasom B OCL
MIPECTABIAIOTCS HAOOPH OOBEKTOB M KaKHE OTEPAINH IIPEIOIPEICICHBI
IUISL 9 TUX HaOOPOB.

[Ipn mocTpoeHMH HEKOTOPBIX MOAENel BO3HHKAeT HEOOXOANMOCTH
crienu(UIIPOBATh 3aPOCHl K CHCTEME C LICJIBbI0 BEIOOpa Habopa 0OBEKTOB,
YAOBJICTBOPAOMIUX 3aJaHHBIM OI'PAHUYCHUAM. Haan/IMep, MOXXET BO3HHUK-
HYTbh HEOOXOAMMOCTH BBIOPATH U3 KJacca Person Bce 00BEKTHI, IS KOTO-
PBIX 3HaYeHHUE 1o yearOfBirth (rog poxaeHus) paBHO WIIH MPEBHIIIA-
eT 2000.

s Toro 9T006I MOKHO OBLTO BKITFO9aTh B OCL-orpaHnnyeHus BhIpa-
KEHUSI, OIepHUpylolre HabopaMu OOBEKTOB, B COCTaB S3bIKa OOBEKTHBIX
orpannuennii OCL BKIIIOYEHO HECKOJIBKO MPeOoNpe/ieSIeHHBIX TUIIOB HA00-
POB 0OBEKTOB M OOJIBIIIOE KOJMYESCTBO OMEPAIHii C ITUMH HabopaMu 00b-
eKTOB.

3.8.1. Tunbl Habopos o6bekToB B OCL

Ha puc 3.43 npuBenena quarpamma KaccoB, MOAETHPYIOIIAs CTPYKTY-
PY CHCTEMBI IIPEIONPE/ICIICHHBIX THIIOB HA0OPOB 00BEKTOB, HCIIOIb3YEMbIX
B si3bike orpaHudeHusi o0bekToB OCL. Kak BumHo Ha puc. 3.43, cTpykTypa
TUMoB HabopoB 00bekToB B OCL mpencraBiseT cob0il YeThIpe peasbHBIX
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kiacca: Set (MHOXkecTBO), OrderedSet (yHOpSIOYCHHOE MHOXKECTBO),
Bag (Memok) U Sequence (MocIe0BATeIFHOCTS), SIBIISIOMIMXCS TMOAKIAC-
camu abCTpakTHOro Kiacca Collection (Habop).

AOlcrpakTHBIH THI Collection HCHONB3YETCS ISl ONPEHCICHUS
orepanuii, o0IuX aJis Jrdoro Habopa 00bekToB, a B OCL-BbIpakeHHSIX
HCIIOJB3YHOTCS TOIBKO THIIBI peAIbHBIX KiIaccoB Set, OrderedSet, Bag
U Sequence.

‘ Collection {abstract} ‘

i
| | | |

‘ Set ‘ ‘OrderedSet‘ ‘ Bag ‘ ‘ Sequence ‘

Puc. 3.43. Tumns! npenonpeneacHHbIX HA00poB 00bekTOB B OCL

Habop 00bekTOB THIa Set COCTOMT M3 OJHOTHUIHBIX OOBEKTOB U HE
COJCPIKHUT AYOIMKATOB OOBEKTOB. OTNCIbHBIH O0OBEKT MOXKET BXOIAHMTH B
Habop ToabKO oaWH pa3. OOBEKTH B HaboOpe THUNAa Set pacroyaraloTcs B
IIPOM3BOJIEHOM HOPSIZIKE U HEYHOPSI0UCHBI.

Habop o0bekToB THa OrderedSet oTnmyaeTcs OT HAbopa 0OBEKTOB
THNA Set TOJIBKO TeM, 4TO 0OBEKTHI B HEM YHOPSI0YEHBI. YIIOPSJOYCeHHOCTD
00BEKTOB B TOM HAaOOpE He CIIeAyeT OHUMATh B CMBICIIE YTIOPSII0YEHHOCTH,
TIOJIyYEHHON B Pe3yJIbTaTe COPTUPOBKH (pa3MelieHne 00bEKTOB B MOPSIKE
BO3pacTaHus JU00 yObIBAHUS MX 3HAUCHUH). YTIOPSIIOYEHHOCTh OOBEKTOB B
Habope OrderedSet cneayeT IOHUMATh B CMbICIIE OuepeHOCTH. [liist Beex
00BeKkTOB Habopa OrderedSet W3BECTHO, KaKOW OOBEKT MPEIIICCTBYET
JTAHHOMY OOBEKTY, a TAKXKe KaKOH OOBEKT CIIeTyeT 3a JaHHBIM OOBEKTOM.

HaGop o0bekToB THIIa Bag oTianyaeTcs OT Habopa Tuma Set Tem, 4To
B HEM JIONTYCTUMBI KOTTHU 00BEKTOB. OIMH U TOT K€ 00BEKT MOXKET BXOAHUTH
B Ha0Op THIa Bag HECKOIbKO pa3. OOBEKTH B HA0OpE TUIAa Bag pacmoa-
rafoTcsi B IPOU3BOJIBLHOM TIOPSIIKE M HEYIOPS AOUCHBI.

HaGop 00bekTOB THIIa Sequence OTAWYaeTcs OT Habopa Tuna Bag
TEM, YTO OOBEKTHl B HEM YIOPSIOYEHBI. YINOPSIOYEHHOCTh OOBEKTOB B
3TOM Habope clieayeT MOHNMATh TakK JKe, KaK U YHOPSI0YeHHOCTh OOBEKTOB
B Habope Tumna OrderedSet.
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B tom cnyyae, korna HaOop COCTOUT M3 OOBEKTOB MPUMHTHUBHBIX TH-
OB (4rciia, OyJIeBbl JaHHBIC U CHMBOJIBL), @ TAKIKE U3 CTPOK CUMBOJIOB, Ha-
00p 00BEKTOB MOXKET OBITH 3alaH NEpeUUCICHUEM 3HAYCHUII 0OBEKTOB B
¢urypHbix ckobkax. Mms tuna nabopa nomeraercs mnepex (QUrypHbIMU
ckobkamu. Hanpumep

Set{1l, 2, 88, 7}

Bag{l, 2, 88, 2}

Set{‘red’, ‘green’, ‘black’, ‘yellow’}
OrderedSet{‘red’, ‘orange’, ‘yellow’, ‘green’}
Sequence{l.21, 3.44, 9.81, 7.42}

B ToM cityvae, Korza nepedrcieHueM 3a1aéTcsi Habop, COCTOSIIUN U3
HETPEpHIBHOIN MOCIIEI0BATEILHOCTH LIEIBIX YHCEJ, JOMYCKAeTCs He mepe-
YHUCIIATH BCE YHCTA, a YKa3aTh IIEPBOE U MOCTEAHEE YUCIIa TIOCIEI0BATETb-
HOCTH, pa3JielieHHbIe JBoeTouneM. Hampumep, Habop

Set{l, 2, 3, 4, 5, 6, 7, 8, 9,10}
MOKHO 3a1ucaThb B BUJIC

Set{1l..10}

3aganne Habopa OOBEKTOB MYTEM MEPEUMCICHUs] WX 3HAYCHUH HC-
MOJIB3yeTCs, TIaBHBIM 00pa3oM, B OCL-orpaHn4eHusx ¢ init-mpenaiokeHu-
eM JJIs1 3aJlaHus HayaJbHBIX 3HAUYEHHUU II0JIEH M MOIIOCOB acCOLIMAIMU CO
MHOXXECTBEHHBIMH 3HAYCHHUSIMU. Harmpmmep, CIIHCOK aBTOPOB, MOICITUPY-
eMbIii mosieM authors:String[l..*], MOXKET OBITH 3aJaH CICIYIONIHM
OCL-orpannuenuemMm

context Book::authors:String[l..*]
init: Set{ ‘Uned’, ‘lerpor’}

B OCL-BbIpaxeHUsX, KOTOpPbIe HCIOIb3YIOTCS BO BCEX OCTallb-
HbIX Buaax OCL-orpanudennii, Habopsl 00vekmos 3a0amces Hesi8HO 8
8uUOe UMEHU NONA UNU NOTIOCA ACCOYUAYUU CO MHOHCECMBEHHBIMU 3HA-
YeHUAMU.
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3.8.2. ba3osble onepauuu ¢ Habopamu 06bexToB B OCL

Bce onepanun OCL, nonycTuMslie Ay Hab0poB 00BEKTOB, 00maa-
10T clenyomuM GyHIaMeHTaIbHBIM CBOHCTBOM. Onepayus He uzmensi-
em Habop, K KOTOPOMY OHa IpHUMeHseTcs. McxonHblii Habop 00BEKTOB
BCEI/Ia OCTAeTCsl HEM3MEHHBIM, 4, B T€X CIydasX KOria 3TO HeoOXOomu-
Mo, co3aaeTcs HOBbIM Habop. CoBpemenHas Bepcust OCL BkiTrOYacT He-
CKOJIBKO JIECSITKOB NPEAOINPENEICHHBIX Ollepaluii Hal HabopaMu 00b-
ekToB. HekoTopsle omepaniu NpUMEHUMBI [ BCeX TUIIOB HaOOpOB, a
HEKOTOpBIE — CIEIUATU3UPOBAHBI 11 KOHKPETHBIX TUIIOB. B Tabnuie
Ha puc. 3.44 npuBeaeH NepeyeHb onepannil, IpUMEHUMBIX JUUIsI BCEX TH-
OB HAOOPOB OOHEKTOB.

Omnepanust «paBeHCTBOY» ONPEEIISeT PABCHCTBO PA3IMUHBIM 00pa3oM,
B 3aBUCHMOCTH OT THIIa HA0OPa.

JlBa Habopa 0OBEKTOB THIA Set CUUTAIOTCS PABHBIMH, SCJIA BCE 00B-
€KTHI IEPBOTO HabOpa MPUCYTCTBYIOT BO BTOPOM Habope 1 Ha000poT.

JIBa Habopa 00bekTOB THIIAa OrderedSet CUYNTAIOTCSA PABHBIMH, €CIH:
(1) oru paBHBI B cMBICIEe HAOOPOB THIA Set W (2) MOPSAIOK pa3MeIIeHUs
00BEKTOB B 000MX HaOOpax TaKIKe COBIIAIACT.

JlBa Habopa 0OBEKTOB THIA Bag cUMTAIOTCS paBHBbIMH, eciu: (1) Bce
00BEKTHI IIEpBOro Habopa MPHUCYTCTBYIOT BO BTOPOM Habope ¥ Hao0opoT, a
TakKe (2) KOJMYECTBO OJJMHAKOBBIX OOBEKTOB B 000MX Ha0OpaxX COBMA/ACT.

JIBa Habopa 0OBEKTOB THMA Sequence CYUTAIOTCS PaBHBIMH, €CIIH
OHU PaBHBI B CMBbICIIE HAOOPOB THMA Bag U MOPSAJOK pa3MeIIeHHsI 00bEKTOB
B 000MX HabOpax TaK)Ke COBIAIACT.

Omeparust «kHepaBeHCTBO» MPOTHUBOIOJIOKHA OIIEPALINT «PABEHCTBOY.

Omepanust including(object)paboraeT crenyronum 00pa3oMm.

J1s1 HabopoB 00BEKTOB TUIIA Bag Oneparus BO3BpaIaeT HOBBIM Ha0OD,
MOy YEHHBIH U3 UCXOIHOTO IyTeM JI00aBJIeHHs B HEro 00beKkTa object.

s HabopoB 00BeKTOB THUIIOB Set u OrderedSet 00beKT object
J06aBIseTCS B PE3YIBTaTHBIA HAOOP TOIBKO B TOM CIIydae, €CIM OH OTCYT-
CTBYET B UCXOZHOM Habope. B mpoTuBHOM ciyuae omepamusi BO3BpalaeT
HCXOTHBIN HaOOP.

JUts ymopsoueHHbIX HaOopoB 00BEeKTOB THIOB OrderedSet u
Sequence HOBBII 00BEKT Object modaBisieTcs B KOHEl Habopa.
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Hms onepauuu B
OCL-BbIpakeHHH

OnucaHue onepauuu

Omneparust «paBeHCTBO». CpaBHHBaeT IBa
Habopa 0OBEKTOB M BO3BpALlacT 3HAYCHHE
true, eciiu HAOOPHI PaBHBI.

<>

Omnepannst «HepaBeHCTBO». CpaBHHBaeT
J1Ba Habopa 00BEKTOB M BO3BPAIIACT 3HAUE-
HUE true, eciu HaOOphl HE PaBHBI.

size()

OHpG,I[eJ'IHCT KOJIMYECTBO 0OBEKTOB B Ha6ope

isEmpty()

BosBpamaer 3HaueHue true, eciu Habop
00BEKTOB HE COICPIKUT HU OTHOTO 0OBEKTA.

notEmpty()

BosBpainaer 3naueHue true, ecinu HabOp
00BEKTOB CONEPYKUT OJUH HIIM HECKOJIBKO
00BEKTOB.

count(object)

Bosgparmaer KOJINYECTBO 00BEKTOB
object B Habope.

including(object)

BosBpamiaer HOBEII HabOp OOBEKTOB, MO-
JYYCHHBIN U3 HCXOAHOr0 Habopa My TéM J10-
OaBJyicHUS B HEro 00beKkTa object.

excluding(object)

BosBpamaer HOBEIIT HabOp OOBEKTOB, MO-
JyYEHHBIA M3 UCXOTHOT0 Habopa myTéM Uc-
KJIFOUEHHUs U3 Hero o0bekTa object.

includes(object)

BosBpamaet 3HaueHme true, eciu Habop
COICPKHUT O0BEKT object.

excludes(object)

BosBpamaer 3HaueHue true, ecnu HabOp
HE COIEPXKUT 00BEKT object.

includesAll(collection)

BosBpamaet 3HaueHme true, ecin Habop
COIEPIKUT BCe 00BEKTHI U3 collection.

excludesAll(collection)

Bo3Bpamjaer 3HaueHue true, eciau Ha-
0Op HE CONCP)KUT HU OIHOrO0 OOBEKTa W3
collection.

sum()

J171st HabOPOB YHCIIOBBIX THIIOB BO3BPAIIAET
CYMMY BCEX 3HaYCHHI OOBEKTOB.

Puc. 3.44. bazossle npenonpenenenusie onepanun OCL Hag HabopaMu

00BEKTOB
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Omnepamust excluding(object)Bo3BpammaeT HOBBIH HAOOp 00BEK-
TOB, TIOJIyYEHHBIH U3 UCXOMHOro HAbOpa MyTEM YAaleHUs] U3 HEro 00beKTa
object. s HabopoB 00beKTOB Set U OrderedSet ymaisieTcs TOIBKO
OIUH OOBEKT, a JII1 HAOOPOB THIA Bag U Sequence YAAISIOTCI BCE KO-
nuu 00beKTa object.

[Ipu 3anucu oneparuu Hajg HabopoM 00BeKTOB B OCL-BBIpaskeHUSIX
UCTIONB3YeTCs CACAYIONIAst KOHCTPYKIIUS

<collection> -> <operation>(<parameter>)

collection — cneuudukanus Habopa 0OBEKTOB;
operation — MMs Olepalny;
parameter — mapaMeTp ONepaluu.

Bce oneparuu Hag HabopaMu 00BEKTOB-0003HAYAIOTCS MTPH OMOIIIH
CHMBOJIA CTPENKH, KOTOPBIM YacTO COCTaBIISIETCSI U3 JIBYX CHMBOJIOB «MH-
Hyc» U «Oosnbie». CTpenka HalpaBiieHa ciieBa HarpaBo. CiieBa OT cHMBOJIA
CTPENKH cneyuduyupyemcs Habop 00beKmos, K KOMopomy npumMeHaemcs
onepayus 8 6ude UMeHU NOAs WALl NOTOCA ACCOYUAYUU CO MHOICECTNEEH-
noimu 3nadenuamu. CrpaBa OT CUMBOJA CTPEIKU 3aIUCHIBACTCA UMS OIle-
paIy ¢ BXOIHBIM IMapaMeTpoM B KPYTJIbIX ckoOKkax. B Tex cioyuasx, korma
UCTIONB3YETCs Onepanus 0e3 mapaMeTpoB, CKOOKH OCTAIOTCSI MyCTBIMHU.

PaccMoTpumM mpumep, WILTFOCTPUPYIOLIUI HUCHOIb30BAHUE ONEpaLUi
size B OCL-Bbpaxkennn. Ha puc. 3.45 mpuBeneHa nuarpaMma KIIaccos,
MOJICJIIPYIOIIasi CTPYKTYPY IPOrpaMMBI, TIpeTHa3HAYEHHON /711 aBTOMATH-
3MPOBAHHOIO y4&Ta Ipojiaky OMIeToB Ha aBuapeiicsl. [Iporpamma cocrout
13 TPEX acCOLMMPOBAHHBIX KiaccoB: Flight (peiic), Aircraft (nera-
TEJBHBIN anmnapar) 1 Person (TMYHOCTE).

Aircraft
- flights[0..*] .
Flight numbOfSeats:int
[ Fuigne | PP
flights[1..1]

passengers[0..*]
Person

Puc. 3.45. [Iporpamma yuéTa mponaxu OHJISTOB Ha aBHAPEHCHI
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Kmacc Flight momemmpyeT MHOXecTBO aBhapeiicoB. HamGombmiee
KOJINYECTBO OMIIETOB, KOTOPOE MOXKET OBITH IMPOJAHO Ha aBHApeiic, ompe-
JIeTIAETCs] TUIIOM JIETAaTENIbHOTO allfapara, 3aKpernjaéHHOro 3a 3TUM percoMm.

MHOXeCTBO AOCTYNHBIX JIETAaTEJIbHBIX allapaToB MOJEIUPYET-
csa kjaccoM Aircraft, KoTopelil accouuupoBaH ¢ Kjaccom Flight.
[onmroca 3TOl acconmmauu WHTEPIPETUPYIOTCA CICTYIOMUM 00pa3oM.
IMomoc airplane[l..1] oO3HaAYaeT, 9YTO C OAHUM OOBEKTOM Kilacca
Flight cBs3aH TOJIBKO ONMH OOBEKT Kjacca Aircraft (peic BEIION-
HSETCSI OJJHUM JIETaTeIbHBIM ammaparoM), a noitoc flights[0..*] 03-
Ha4yaeT, 4YTO C OJHUM OOBEKTOM Kiiacca Aircraft MoXeT OBITH CBs3a-
HO HECKOJIBKO 00BEKTOB Kijlacca Flight (0JuH M TOT e JeTaTelbHbIH
amnmapaTr MOXET UCIIOJIb30BATHCS IIPU BBIIIOJIHEHUN HECKOIBKUX pa3Iny-
HBIX PCHCOB).

ITaccaxxupsl, yuacTByIoUIME B aBUapeiicax, MOACIUPYIOTCS KJIacCOM
Person, KOTOpPbI TakKe accoLMUpOBaH C kjaccoM Flight. Ilomroc
flights[1..1] o3Ha4yaeT, YTO C OJJHUM OOBEKTOM KJjlacca Person CBs-
3aH TOJBKO OJMH 00BEKT Kiacca Flight (B JaHHOM, KOHKPETHOM peii-
ce MpPUHHUMAET y4yacTHe OJHAa JUYHOCTh U3 Kjacca Person), a MOJIIOC
passengers[0..*] 03HAYaeT, YTO C OHUM O00BEKTOM Kiiacca Flight
MOJKET OBITh CBSI3aHO HECKOJIIBKO OOBCKTOB Kilacca Person (B OJHOM
aBHapeiice MOXET NPUHUMATh yYaCTHE HEKOTOPOE KOJIMWYECTBO JIUYHO-
crei).

[Tpu y4éte KonmvecTBa MPOJAHHBIX OMIETOB €CTECTBEHHBIM SIBISETCS
CJICAYIOIIEE OTPAHUYUCHHE: «HA asuaperic Modcem Oblins nPOOAHO MAKOE KO-
AUYeCmso Ounemos, Komopoe He npesvluldem KOIU4ecmed nacCaniCupCeKux
Kpecel 6 lemamenbHOM annapame, 3aKpeniéHHOM 3a OAHHbIM PeticoMy.
3To orpaHWYCHUE HODKHO OBITH HCTHUHHBIM IS JTIOOOTO 00BEKTa Kiacca
Flight u MOXeT OBITh CHEIUPHUIIIPOBAHO IPH TIOMOIIHX CICAYIOMIETO WH-
BapHUaHTa

context Flight
inv: self.passengers -> size ()<= airplane.numbOfSeats
-- numbOfSeats nojye kjacca Aircraft

ByneBo BbIpakeHHWE B TNPUBEJCHHOM HWHBApUAHTE MPEACTaBIIA-
eT coboif HepaBeHCTBO. JleBas 4acTh HEPABEHCTBA — 3TO PE3yibTaT
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MPUMEHCHHS Olepanuu size K Habopy oOBEeKTOB THHa Person, KO-
TOPBIA crenuUIIPOBaH UMEHEM ToJg Kiacca Flight (WM nmMeHeMm
MOJIFOCa accoluanuu) passengers. Omepamus size Bo3Bpamaet
KOJIMYECTBO OOBEKTOB Kjlacca Person, acCOMMMPOBAHHBIX C OTHUM
o0bekTOoM kiacca Flight. IlpaBas wyacTh HepaBeHCTBa — 3TO, IO
cyTH, 3HadeHHe moisi numbOfSeats (KOIHMYECTBO Kpeces) s 00b-
eKkTa airplane knacca Aircraft. [lockoneky nome numbOfSeats
HE TMpUHAIJIEKHUT Ki1accy Flight, To mis mocTyma K HeMy HEOOXOMH-
MO HCIIOJIb30BATh MOJIHOE MM, COCTOSIIEe M3 MMEHH O0BeKTa Kjacca
Aircraft (MIM MMEHH IMOJIIOCA ACCOIHMALMM alrplane) U UMEHH
moyig numbOfSeats.

3.8.3. UrepaumnoHHblie onepauun ¢ Habopamu o6BvekToB B OCL

Yacro onepannu ¢ HabopaMu OOBEKTOB SIBISIIOTCS WTEPALMOHHBI-
Mu. Hrepanuonnass omepaunusi HOCAEIOBATENBHO MOJNYyYaeT HOCTYN KO
BceM 00beKTaM HaOOpa M OLIEHMBAET UX IPH IIOMOIIM IapaMeTpa omnepa-
nuu. [lapameTp uTepalMOHHON omepanuu, B o0IIEeM ciaydae, MpeacTaB-
JseT co00l BBIPAKEHHE, (KOTOPOE COOTBETCTBYET XapaKTepy OINEpaliuu.
Hampumep, nis Toro, 9To0sl BRIOpAaTh U3 Kilacca Person Bce OOBEKTHI,
JUIS1 KOTOPBIX 3HadeHne nosst yearOfBirth (rox poxaeHHs) paBHO WK
npeBsimaeT 2000, MoHaI0ONTCS UTEpPAIIHOHHAS OTIepaIlUs, ITapaMeTp KO-
TOPOW TIpe/CcTaBIIsieT cOO0I BhIpaXkeHHUE, JeTePMUHHpYIolee TpedyeMble
00bexThl. CoBpemenHast Bepcust OCL npeponpenesnser AecsSTKH UTepalu-
OHHBIX ornepauuii s HabopoB 00bekTOB. B Tabnuue Ha puc. 3.46 mnpu-
BE€ACH MCPECUYCHb OCHOBHBIX UTCPATMOHHBIX onepaunﬁ, MIPUMCHUMBIX IJIs
BCEX THIIOB HAOOPOB OOBEKTOB.

[pu 3ammcu uTepanMoOHHON orepannu ¢ HabopoMm 00bekToB B OCL-
BBIPAKCHHU X Yallle BCET0 MCIOIB3YeTCsl CIIeTyIomasi KOHCTPYKITHS

<collection> -> <operation> (<expr>)

collection — crnenudukanus Habopa 00BEKTOB;
operation — UM UTEPALIOHHON ONepaIuy;
exXpr — BBIpaKEHHE-IIapaMeTp UTEPALIHOHHON OIlepaIlHu.
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HNms uTepannoHHoMi
onepanuu

OnucaHue onepanuu

any(expr)

BosBpamaeT cydaitHO BEIOpaHHBIA 00BEKT HAOOpa,
JUTSL KOTOPOT'O 3HAUCHNE eXPYr PaBHO true.

collect(expr)

BosBpamaeT HOBBII HA0OP, CO3AHHBIN U3 HCXOIHO-
ro Habopa B COOTBETCTBUU CO 3HAYCHUEM €XPT.

exists(expr)

B03BpamaeT 3Ha4YeHUE true, €CIU XOTH OBl JJIA O~
HOro 00BbEKTa Ha6opa 3HAYCHHUC €XPr PaBHO true.

forAll(expr)

BozBpamaeT 3HaYE€HUE true, €ClIU IJI BCEX 00BeK-
TOB Ha60pa 3HAYCHUE eXPr paBHO true.

isUnique (expr)

B03BpamaeT 3Ha4YeHUE true, €CIU JId BCEX 00BeK-
TOB Ha6opa 3HAYCHUC €XPIr ABJIACTCA YHUKAJIbHBIM.

one (expr)

BosBpamaer 3HaueHue true, €ClIH TOJBKO AJS Ofi-
HOro o0beKkTa Habopa 3HAYECHNE exXPr PaBHO true.

select(expr)

Bosspaiaer te 00beKThl HA00PA, 1St KOTOPBIX 3HA-
YeHHE €XPr paBHO true.

reject(expr)

Bosspaiaet Te 00beKTh HA0OPA, 111 KOTOPBIX 3HA-
YeHHE expr paBHO false.

sortedBy(expr)

Bosepamnaer 00bexTs HaOopa, 0TCOPTHPOBAHHBIC B
COOTBETCTBHHU CO 3HAYCHUEM €XPT.

iterate(. . .)

BbINONHsAET UTEPaTHBHYIO ONEpalldi0 Hal BCEMHU
o0BexTamMu Habopa.

Puc. 3.46. [Ipenonpenenennsie nrepannonnsie oneparn OCL Hag HaGopamu

00BEKTOB

B mapamerp uTepanioHHON ONepaluy MOXET ObITh BBEICHA umepa-
yuouHas nepemenuas, cuenuduUUpyromas 0O0bEKTbl Habopa, KOTOpbIe
OLICHUBAIOTCS IIpU MIOMOIUM IapameTrpa. Tum uTepanroHHON NEPEMEHHOM
BCErJa COBIIAAAET C TUIOM 00BEKTOB Habopa, mosTomy mpu 3amucu OCL-
BBIPAKCHUH THII, OOBIYHO, HE YKa3bIBAaIOT. B ciryuae MCIIOIb30BaHUS WTE-
PaMOHHOM NMEpEeMEHHOM, NTepalnOHHAs ONEPALHsl CIeNNUINPYETCS IPH
MIOMOIIY OHOM U3 CIETYIOIUX KOHCTPYKIUI

<collection> -> <operation>(<iteration variable>:<type>|<expr>)

<collection> -> <operation>(<iteration variable>|<expr>)
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iteration variable — uMs UTEPALlMOHHON IEPEMEHHOM;
type — THUIl UTePaLlIOHHON NEPEMEHHOM;
exXpr — BbIpakeHUE-apaMeTpP UTEPALUOHHOIO OIepaTopa.

B psane ciryuaes BBeieHUE HTEPALMOHHON IEPEMEHHOM B I1apaMeTp 51B-
JsieTcss M30BITOYHON JleTamu3aiueld OMuCcaHusl UTEPAIMOHHON omepanuu u
yeaoxHseT yreHne OCL-orpannyenns 1 HOHUMaHKUE €0 CMBICIA.

Omepanus any MO3BOJISIET BEIOPATh OMH, IPOU3BOJIBHBIN 0OBEKT 13
Ha0Opa 0OBEKTOB, KOTOPBIH yIOBIETBOPSIET YCIOBHIO, CHOPMYITHPOBAHHO-
My B BUJE BBIpaXEHHUS-TIapaMeTpa expr. BrlpakeHue-napameTp orepa-
LMY any SBJIsieTcs: OyJIeBbIM BhIPAKEHHEM, KOTOPOE MPUHUMAET 3HAYEHHUE
true B TOM Cily4ae, KOTrJia OIICHUBAaeMbIli 0OBEKT Habopa yAOBIETBOPSACT
YCIIOBHIO BbIOOpa. Ecniu HU oinH 13 00beKTOB HAOOpa HE YIOBIETBOPSIET yC-
JIOBHIO BBIOOPA, TO PE3yNbTaT ONEPAIN any SBIACTCS HEOMPEACICHHBIM.

PaccMoTpruM NMPUMEHHMOCTH OINEpally any Ha MpuUMepe. YTOUHUM
MOJIeJIb ydueTa MpoJakn OWJIETOB Ha aBHApEWChl, MPUBEACHHYIO Ha PHC.
3.45, cnemyrontM o6pasom. Beeném B kimace F1ight HOBBIN MeTOA-3a11poC,
BO3BpALIAIOIIUI CCBUIKY Ha MACCA’KUPa, KOTOPOMY aBUAKOMIIaHUS BpydaeT
pus. ByueM CUNUTaTh, YTO aBUAKOMIIaHW A BPYYa€T IPHU3 TOJILKO OJHOMY M3
MacCaKMpPOB aBUapeiica CIyyaifHo BRIONpaeMOMY CPEIH TeX KTO B TCUCHHE
roxa mposieren 6omee 9999 kM. Tpedyemoe yTOIHEHNE MO MOJKHO OCY-
IIeCTBUTH IpH oMoty ciexyromiero OCL-orparmuenus ¢ def-nmpemmoxe-
HUEM

context Flight

def: getWinner () :Person =

self.passengers -> any(passengers.yearDistance > 9999)
-- yearDistance — mnojse kijacca Person

OrpanudeHre BBOIUT B Kjacc F1ight HOBBIM METOA-3alpoC ¢ UMe-
HeM getWinner (MOMTy4YHUTh MOOEINUTEINS), KOTOPBIA OCYIIECTBIISACT BEIOOD
Tacca’krpa B COOTBETCTBHH C TPeOyeMbIM ycioBueM. [Ipu onmcannu croco-
0a popMHpOBaHUS BO3BPAIIAEMOT0 3HAYCHHUS METOAa getWinner UCIONb-
30BaHa UTEpAIMOHHAsI OIepanus any, KOTopas IpuMEeHeHa K Habopy 00b-
EKTOB passengers. ITOT HAOOp MpeICTaBISICT OO0 Te 00BEKTHI Kiacca
Person, KOTOPbBIC aCCOLIMUPOBAHBI C OMHUM 00beKTOM Kiacca F1light. [o
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cyTHn, Habop 0OBEKTOB passengers MOACIUPYET acCa)XUPOB aBUapeiica.
[TapameTp-BbIpaskeHHE Ollepalliy any NIPUHUMACT 3HaYeHUE true BO BeeX
cllydasx, KOrjia 3HadeHue 1ojsl yearDistance (rofoBoe pacCTOsHIE) IS
obbekTakiacca Person 6ombiie 9999. CoctaBHOC UM TIONIIpassengers.
yearDistance omnpeenseT HaBUraluio u3 kiacca F1ight, yka3aHHOTo
B KOHTEKCTE, K Kjlaccy Person. Bonpockl HaBUranuu Mexy acColUupo-
BaHHBIMU KJIacCaM¥ Oy/lyT N3ydaThCs B MOCIETYIOLIEM pa3ziere.

Omneparys collect Mo3BONAET CPOPMHUPOBATH HOBEI HAOOP 00BEK-
TOB M3 MCXOAHOTO Habopa 00beKTOB. OTIMYUTEIBHON 0COOEHHOCTHIO OTTe-
paunu collect ABISETCS TO, UTO MUN HOB020 HAOOPA 0OBLEKMOE OMIUYEH
om muna ucxoonozo Habopa 06vexmog. VIHbIMH c10BaMU HOBBII HaOOp He
SIBJISICTCSL TIOHAOOPOM MCXOmHOro Habopa. OOBEKTH HOBOrO Habopa ¢op-
MHUPYIOTCS U3 00BEKTOB MCXOAHOTO HaOOpa B COOTBETCTBHH CO 3HAUCHHEM
rnapamepra onepanuu collect.

PaccmoTpum mpruMmep MCTIONB30BaHMSL Onepannu collect. YTouHUM
MOJIETTh y9eTa MPOIaKu OUIICTOB Ha aBHAPEIICHI, TPUBEICHHYIO Ha pHC. 3.45,
crenyromuM obpasom. Beném B kitace F1ight meton-3ampoc, Gopmupy-
IOIIMI U BO3BpAINAOIINI HAOOpP; COCTOSAMIUI U3 (haMUIIHIl BCEX MacCa)u-
POB, y4acTByoUIHX B peiice. TpeObyeMoe yToUHEeHHE MOJIEJIN MOKHO C/IeNaTh
nipu oMoty cienyromero OCL-orpanudenus

context Flight

def: getNames () :Bag(String) =
self.passengers -> collect (passengers.name)
-- name — Iojie Kjlacca Person

OrpaHnuueHue BBOJUT B Kkjacc Flight MeTon-3ampoc C HMMEHEM
getNames (mony4uTh (paMuiInM), KOTOPBII BO3BpaliaeT Habop 0OBEKTOB
tuna St ring. Tun Bcero Habopa Bag, MOCKOIBKY MacCaXUPbI MOT'YT UMETh
coBnaatonre pamunuu. [Ipu onucanum crnocoda hopMUpoBaHUs BO3Bpa-
I[a€MOT'0 3HaYeHUs MeToa getNames MCIOIb30BaHa UTEPAlMOHHAs Olle-
pamus collect, KoTopas MpUMeHEeHa K Habopy 00BEKTOB passengers,
MOJIEJIMPYIOUIETO MAacCCaKUPOB KOHKpETHOro peica. [lapamerpom oneparo-
pa collect siBisiercs none name (pamuius) kiacca Person. 13 kaxno-
ro o0bekTa THna Person onepauus collect dopmupyer oObEKT THIIA
String, 3HaYCHHEM KOTOPOrO sIBIsCTCS GpamMuiins naccaxxupa. CocTaBHOE
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HMATION passengers.name olpeneNsieT HaBUuraIuio n3 knacca F1light,
YKa3aHHOTO B KOHTEKCTE, K KJIacCy Person.

Omnepaiys exists MO3BOISACT ONMPEICIUTD, IPUCYTCTBYET JIK B HA0O-
pe XoTst Obl OIMH OOBEKT, yJOBJICTBOPSIONINN YCIOBHIO, C(hOPMYIINPOBaH-
HOMY IIpH MOMOIIHM NapameTpa expr. Onepanus exists Bo3BpallaeT 3Ha-
YeHHEe true, ecIU UCKOMBIM O0BEKT MPHUCYTCTBYET B HaOOpe, M 3HAUCHHE
false, eciu HCKOMBIA OOBEKT OTCYTCTBYET B Habope.

PaccMoTpuM mpuMep HCHONIB30BaHUs omnepaluu exists. Beeaém
B Kjacc Flight Ha puc. 3.45 eme oIMH METOA-3alpoC, MO3BOJISIIOLIMI
OTBETHTHh HA BOIPOC: «YYacTByeT JIM B peiice maccaxup 1o (amMuinu
JKpanenkuity. OCL-orpanudeHue, crieupHUIMpyoIee TpeOyeMblil MeTO/,
MMeeT BUJT

context Flight

def: getPassenger (who:String) :boolean =

self.passengers -> exists(passengers.name = ‘XKepaHeukwu’)
-- name — mojie kJjlacca Person

OrpannyeHue BBOOUT B Kiacc Flight Meron-3ampoc ¢ HMEHEM
getPassenger (MOJXY4YHUTh MAacCakxupa), ¢ BXOAHBIM HapaMeTpoM THIIA
String, KOTOpbIH BO3BpalaeT 3HayeHWe OyieBoro Tuma. [lpu omu-
caHuM crocoba (GOPMHUPOBAaHUSI BO3BPALIAEMOr0 3HAUCHHS B METOJC
getPassenger HUCNOAb30BaHA UTEPALIMOHHAS onepauus exists, KOTo-
past IpuMeHeHa K Habopy 00BEKTOB passengers, MOACIUPYIOIIETo mac-
CaXKMPOB KOHKpEeTHOro peiica. Ilapamerp-BoIpaskeHHe omepanuu exists
IIPUHUMAET 3Ha4eHHUE true BO BCEX Cly4YasiX, KOr[a 3HaueHUe I0JId name
JUIst 00BbEKTa Kilacca Person paBHO JuTepally ‘XBaHelkuit’.

Onepaius forAll mo3BOJISET OMPENCIUTh, YAOBIETBOPSIOT JIU BCE
00BeKTHI Habopa ycIIoBHI0, CHOPMYIMPOBAHHOMY MPU TIOMOLIH MapaMeTpa
onepannu expr. Onepatop forAll Bo3BpalaeT 3HaYCHHE true TONb-
KO B TOM CiIyd4ae, KOTrJja Bce OOBEKTHI HAa0Opa YAOBIETBOPSIIOT YCIIOBHUIO.
Ecnu xoTs OBl 0iMH 13 00BEKTOB HE YIOBIETBOPSIET YCIOBHIO, TO ONEPANNs
forAll Bo3Bpamaer 3HaueHue false.

PaccmoTpumM crenyromee OCL-orpaHuueHue, yTOUHSIONIEE MOAENb,
MPUBEJCHHYIO0 Ha pHC. 3.45, 1 WILTIOCTPUPYIOLIEE UCIOIb30BAHNE ONEPALUU
forAll.
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context Flight

inv: self.passengers ->

forAll (passengers.registration = ‘zaperecrpupoBan’)
-- registration — noje xjacca Person

[IpuBeneHHOE OrpaHUYCHHUE CICIUPUIMPYST HWHBApPUAHT KJacca
Flight, KOTOpPBIi Ha PyCCKOM SI3bIKE MOXKET ObITH CHOPMYJIUPOBAH CIICIY-
roM o0pas3oMm: «Bce maccakupsl peiica TOMKHBI OBITH 3aperUCTPUPOBA-
Hb». B OCL-BBIpakeHnn MHBapuaHTa onepaius forAll mpruMeHeHa K Ha-
O0opy 00beKkTOB passengers. [lapaMeTp omepanuu IpeACTaBIACT coOO0M
OyIIeBO BEIpa)KCHHE, BO3BpAINAIONICe 3HAUYCHHE true, eClIi 3HAUYCHHE OIS
registration kilacca Person paBHO ‘3aperecTpupobBaH’.

Onepannn forAll U exists JOrMYeCKH B3aMMO3aMEHSIEMbI U MO-
T'yT UCTIOTB30BaThCs 11 3anmucu OCL-BbIpaKeHUH, HMEIOIIUX OIMHAKOBBII
cmblci. [IpuBeneHHbIe HUKE KOHCTPYKLHUH JIOFMYECKH SKBUBAJICHTHBL.

<collection> -> exists (<expr>)
not <collection> -> forAll (not <expr>)

Onepanus isUnigue N03BOJISIET OTBETUTH Ha Borpoc: «O0anatoT au
Bce 00BEKTHI HAOOPa YHUKAIBHBIM MTpU3HAKOM?» J17151 KaXk10r0 00beKTa Ha-
Gopa omeparus 1isUnigue MpoBepseT, YHUKAJIbHA JTH €r0 XapaKTePUCTH-
Ka, 3aJJaHHasl TTapaMeTPOM OIepallii, ¥ BO3BpaIaeT 3HaYeHHE true, ecin
Bce 00BEKTH HaOopa UMEIOT Pa3IHYHbIC 3HAYCHU ST OTMCUCHHON XapaKTepH-
ctuku. Ecim cpenn 00beKTOB HaOOpa MPHCYTCTBYIOT XOTS ObI 71Ba 0OBEK-
Ta C COBNAJAIOUIUMH 3HAYEHUSMH XapaKTepPUCTUKH, onepanus isUnique
BO3BpallacT 3Ha4yeHue false.

Panee, B mogpaznene 1.1.3, Mbl OTMETHIIN, YTO OJHUM H3 CIOCOOOB
peanm3anuyu OOBEKTHON HMICHTHYHOCTH SBJISCTCA MCIIONB30BaHHE KIIFOYa
kiacca. KirrouoM kimacca MBI Ha3pIBaeM Te OIS KJlacca, COBOKYITHOE 3HaUe-
HUE KOTOPBIX YHUKATBHO HICHTHOUIIIPYET 00BeKT. Omepanus isUnique
MOXKET OBITH HUCIIOJIB30BAHA JIJISl IIPOBEPKH TOTO, SIBJISIFOTCS JIM BEIOpAaHHBIC
IoJsl Kjacca ero kirouoM. [IpommmtocTpupyeM NPUMEHHMOCTH ONEpaTo-
pa Ha mpuMepe YyTOUYHEHHUs MOJeNd, TpuBeleHHON Ha puc. 3.45. Benem B
kinacc Flight meroa-3anpoc, KOTOpbIA IPOBEPSIET, ABJIAKOTCS JIM YHUKAIb-
HBIMH UMCHA 1 (paMHJIMH MTACCaKUPOB aBrapeiica. IHbIMU CJIOBaMHU, HOBBIH
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METOA-3aIIPOC JTOJDKEH OTBETUTH HA BOIPOC O TOM, MOTYT JIM TOJIS KJlacca
Person, XpaHsimue uMs 1 paMmInio, ObITh KITIOUOM 1711 Ha0opa 0O BEKTOB,
MOJICJIMPYIOIIUX NTacCaXXHPOB aBuapeiica. CriennpuurpyeM 3TOT METO IIPH
nomortnu ciaenytomiero OCL-orpanuueHus

context Flight

def: getUniqueness () :boolean =

self.passengers ->

isUnique (passengers.fName.concat (passengers.sName) )
—-— fName m sName- nojsa kJjlacca Person

[IpuBenenHoe orpaHrueHne BBOAUT B Kilace F1ight HOBBIN MeTOI-32-
Ipoc ¢ UMeHeM getUniqueness (MOJYyYHUTh YHUKAJIBHOCTH), KOTOPBIN
OCYIIECCTBIISACT MPOBCPKY YHHUKAIBHOCTH MMCHHU M (haMIUIUU MMACCaKUPOB
aBuapeiica. Ilpu onucannu criocob6a GpopMHpPOBaHHS BO3BPAIIAEMOro 3Ha-
4eHUs MeTofa getUnigqueness HCMOAb30BaHA WTEPALMOHHAS OIepa-
mus 1sUnique, KoTopas omepupyer ¢ 00beKTaMu Habopa passengers.
[Tapametp omepamuu isUnigue mpeacraisieT co00i KOHKATeHAIUIO I10-
neit fName (ums) u sName (pamuius) kinacca Person. [lockonbky kiacce
Person He yKa3aH B KOHTEKCTE, UCIIOJIb30BaHbl COCTABHbIC MMEHA JIJIs 110-
jgeil fName u sName.

Onepanus one Mno3BoONsET OTBETUTH Ha Bompoc: «EcTe nmu cpenn 00b-
€KTOB Habopa B TOYHOCTH OJWH, Y/IOBJICTBOPSIINHA 3aJaHHOMY YCIIOBHIO?»
VYenoBue 3amaercst OyJIeBBIM BBIpaKEHHEM-TIApaMETPOM OIepaTopa one.
Omnepanus one NpoBepsieT Kak/blii 13 00beKTOB HAOOpa Ha COOTBETCTBHE 3a-
JITAHHOMY YCJIOBHIO 1 BO3BPAIlIAeT 3HAYEHHE t rue, eciii COOTBETCTBHE UMEET
MECTO B TOYHOCTH JIJIsi OMHOrO 00bekTa. Eciu cpenn 00bekTOB Habopa HET
HU OJJHOI'0 00BEKTa, COOTBETCTBYIOIIETO 3aJAHHOMY YCJIOBUIO, HIIK HMEETCS
HECKOJIBKO TAKHX 00BEKTOB, TO ONIEpanus One BO3BpalaeT 3HaueHue false.

Omneparus select GpopMupyeT HOBBIA HAOOP OOBEKTOB U3 MCXOTHO-
ro Habopa. HoBelif Habop SIBIISETCS 4acThIO MCXOMHOTO HAbOpa M MMeEeeT
TUI BcXoxHoro Habopa. [lapamerpom onepanuu select sBasercs Oyre-
BO BBIpa)X€HHE, KOTOpPOE Clenn(pUIHNPYEeT KPUTEpUil BEIOOpa 00BEKTOB M3
UCXOIHOro Habopa. BHOBb copMUpPOBaHHBIA HAOOP CONEPIKUT TOJIBKO TE
00BEKTBI M3 UCXOIHOTO HabOpa, JIJIsl KOTOPhIX 3HAYEHHE MapameTpa ornepa-
TOpa select paBHO true.
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[pommmtocTprpyeM TPUMEHIMOCTh OIepalini select Ha mpuMepe
MIPOrpaMMBI y4eTa IPOIaKy OMIICTOB HA aBHAPCHCH, IIPUBEICHHOMN Ha PHC.
3.45. Bengem B kiacc Flight MeToa-3ampoc, BO3BpaIlaloOUINil CCbUIKU Ha
MIACCAKUPOB, KOTOPbIE, BOCHOIb30BABIIUCH yCIyraMd aBHAKOMIIAHUH, B
TedyeHue roaa nposieresiu oosee 9999 kM. Takoe yTOYHEHUE MOJICIH MOKHO
caenaTh npu nomomtu cienyromero OCL-orpannyueHus

context Flight

def:getWinners () :Set (Person) =
self.passengers -> select (passengers.yearDistance > 9999)
-- yearDistance — noJje kJjacca Person

OrpanuyeHue BBOAUT B kjlacc Flight HOBBIH MeTOI-3ampocC C
nMeHeM getWinners (HOJXYYHUTHh NOOENMTENEH), KOTOPBHIH BO3Bpalia-
eT Habop cChUIOK Ha 00BeKTH THMa Person. [Ipennosnaraercs, uto B
9TOM Habope HET OAMHAKOBBIX 0OBEKTOB, MO3TOMY HabOp BO3Bpallae-
MBIX CcChUIOK MMeeT Tun Set. [Ipu ommcanuu criocoba GopMupOBaHUSA
BO3BpAIlaeMOro 3HAYCHHs MeTo/a getWinners UCIONb30BaHA UTEpa-
IIMOHHAS olepalus select, KOTopas ONEepUPYET € KAXKABIM 00BEKTOM
Habopa passengers. HamomHuMm, 4T0 Ha0Op 00BEKTOB passengers
MOJIeIUpYeT MaccakupoB aBuapeiica. [lapaMmeTp-BoIpaxeHue onepanuu
select mpUHUMAaeET 3HAYCHHE true BO BCEX cly4asxX, KOrjga 3Hade-
HHeE ToJist yearDistance (rogoBoe paccTossHUE) IJisi 00bEeKTa Kiacca
Person 6omsire 9999.

Omepanus reject sBIAETCSA, B HEKOTOPOM CMBICIIE, TPOTHBOIOJIOXK-
HOI1 oniepanuu select. OHa mo3BoOIsET ChOPMHUPOBATH HOBBII HAOOP 00B-
€KTOB M3 UCXOJTHOT0 HaOOpa, KOTOPBIH SBIISETCS YaCTHIO NCXOIHOTr0 Habopa
1 00BEKTHI KOTOPOTrO UMEIOT THIT HCXOAHOr0 Habopa. [lapamerpom omepa-
UK reject sBisercs OyJIeBo BbIpaKEHUE, KOTOPOE CHeU(UIIMpyeT Kpu-
Tepuil BbIOOpa 0OBEKTOB M3 MCXOMHOro Habopa. BHOBL chopmupoBaHHBIit
HA00p CONEPKUT Te OOBEKTHI U3 UCXOTHOTO HAOOPa, I KOTOPHIX 3HAUCHHE
rapaMeTpa onepanuu reject paBHo false.

Omepamnus iterate sBusercs Hanbonee QyHAaMEHTAIBHONH M HaW-
Oostee o0mIelt nTepalMOHHON onepanueil. Bee panee u3y4yeHHbIE HTEpALU-
OHHBIE Ollepallii MOT'YT PACCMaTPUBATHCS KaK YaCTHBIC CIIy4Yau ONepariu
iterate. Onepamus iterate UMeeT CIEIYIOMIYIO CTPYKTYPY
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<collection> -> iterate(<variable>:<vType>;
<result>:<rType> = <initialValue> |
<expr-with-variable-and-result>)

collection — crnenudukamnus Habopa 0OBEKTOB;

variable — UM UTEPALlMOHHON IEPEMEHHOM;

vType — TUI UTEPALIUOHHON IEPEMEHHOM;

result — nepeMeHHas-aKKyMYJIsiTOp pe3yJibTaTa UTepallMOHHON OnepaLny;

rType — TUIl IepEMEHHONU-aKKyMYJIISITOPa;

initialValue — BBIpa)X€HUE, 3aJAI0IIECE HAYAILHOE 3HAUCHUE AKKYMY-
JATOPA;

expr-with-variable-and-result — BbIpa)k€HHUE-TIApAMETP UTEPA-
LIMOHHOM OIepaLuu.

Ilepen HauanoOM BBINONHEHUS ONEpalluu iterate B HEpEMEHHYIO-aK-
KyMYJISTOP MOMEIAeTCsl HauaJabHOE 3HaueHue. BrlpaskeHue-napamMeTp ute-
palMOHHOM onepanuu crequUIUpyeT NeHCTBHS, KOTOPbIE MPH KaXKIOH
UTEpallU{ BBIMOIHSIIOTCS HaJ COACPKHMBIM aKKyMyJIsATOpa M 3HAa4eHUEM
UTEepallMOHHON nepeMeHHol, Ha kaxjoil uTepauuu UTEpallMOHHAS Mepe-
MEHHas CChUIAETCS Ha 0YCPEIHON 00BEKT Habopa. Pe3ynbraT BHIIONHEHUS
JEHCTBNSA, 3a]JaBa€MOT0 BBIPAKEHHEM-TIapaMETPOM, 3aITUCHIBACTCS B AKKY-
MYJISITOD, 3aMEHSISI B HEM TIPE/IbIIyIIee 3HAUCHHE.

[IponnntoctpupyeM npumMeHUMocTh omnepanuu Ha npumepe OCL-
BBIP@KEHHUS, CMENU(UIMPYIONIEr0 UTEPAMOHHBIH MPOIECC HAXOXKJICHUS
CYMMBI MHOKECTBA LIEJIBIX YHCET

Set{1-1000} -> iterate(i:int; sum:int = 0 | sum +1)

B npuBenerHOM nprMepe HaOOp 0OBEKTOB MPEACTaBISACT cOO0H MHO-
secTBO Henblix yucen ot 1 go 1000. Llenouncnennas urepaunoHHas nepe-
MEHHAsI C IMEHEM 1 Ha Ka)KJIOW HTepaliy IPUHUMACT 3HaYCHUE OYCPEITHO-
ro menoro uucna. [lepeMeHHas-aKKyMyJISITOP ¢ UMEHEM SuUm NPUHUMAET
HavaJibHOe 3HaveHue, paBHoe (. BoipakeHue-mapameTp 3ajaeT JeWCTBUE,
3aKJII0YAIOIIeeCcss B CyMMUPOBAHUH 3HAYCHHS aKKyMYJISITOpPa CO 3HAUCHUEM
UTEPALIMOHHON NIEPEMEHHOM.
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Paccmorpum eme oxun npumep. Beenem B cucrteMy yuerta npoza-
KM OMJIETOB Ha aBUApEHCH (CM. puc. 3.45) MeTOm-3ampoc, BO3BPAIIAIOIIHIA
CCBIIKH Ha BCEX MacCaXKMPOB-KEHILMH, yuyacTByromux B aBuapeiice. OCL-
OorpaHUYCHHE, CHeHUPUIUPYIONIEe STOT METOA-3aIIPOC, IPUBEACHO Ha PHC.
3.47.

context Flight
def: getWomen () :Set (Person) =
self.passengers -> iterate (prs:Person;

resultSet:Set (Person) = Set{}]
if passengers.gender = ‘female’
then resultSet.including (prs)
else resultSet
endif
-- gender — noJie kKjacca Person

Puc. 3.47. llpumep ucnonbp3oBaHus onepanuu iterate ans
criequUIMPOBaHKs METOa-3anpoca kiacca F1ight (cm. puc. 3.45)

Meton getWomen (HOJXYYHUTHh SKEHIIWMH) BO3BpAIIa€T MHOXECTBO
CCBIJIOK Ha OOBEKTH Kiacca ‘Person. CChIIKH (OPMHUPYIOTCS OMEPIH-
el iterate. Onepanus oCyIIECTBISIET UTEPALMOHHYI0 00paboTKy 00B-
eKTOB Habopa passengers, MOACIUPYIONIETO MaccaXMpPOB aBUapeiica.
WrepannoHHas nepeMeHHas 3TOH ONepalnui ¢ UMEHEM Prs, SIBISIETCSI CChI-
JIOYHOH NepeMeHHoH THna Person. [lepeMeHHas-aKKyMyYJISITOp ¢ HMEHEM
resultSet (pe3ynbraTHBIN HAOOpP) MPEACTABIACT COO0H Set-Habop 00b-
eKToB THIa Person. HayanpHoe 3HaYeHNE aKKYMYJIITOpa — IyCTOE MHO-
JKECTBO, OITUCAHO B BUJE Set{}. BoipaxkeHue-napamerp cneuupuinpoBaHo
npu oMoty «if-then-else» omepannu, koTopas 100aBIsSET HOBYIO CCBUIKY
B aKKyMynaTop (resultSet.including(prs)) TONBKO B TOM ciydae,
©CJIH 3HaueHHeE NoNs gender (ION) MPUHUMAET 3HaYeHne ‘female’.



MOJENIMPOBAHUE
CTPYKTYPbI NPOrPAMMbI
NPU NOMOILW AUATPAMMbI KNTACGOB

CrpyKTypa nporpaMmbl MOJICIUPYETCS PU MOMOILU psijia AUarpamm,
Cpenu KOTOPBIX OJJHOM U3 Haubosiee BaXKHBIX SIBISETCS duazpamma Kiaccos.
ITpu moMoIM quarpamMmsbl KJIACCOB MOACTUPYETCS 102UYeCKdask CMpYKmypa
MPOrpamMMbl, KOTOpasi OCTa&TCs HEU3MEHHOM-Ha MPOTSIKEHUN BCErO BpeMe-
HH €€ CyIEeCTBOBAHUS.

JuarpamMma KJIaccoB COACPKUT MHPOPMAITUIO O TOM, U3 KaKUX KJac-
COB COCTOUT CHCTEMA U B KAKMX OTHOLICHUU OHU HAXOMASITCS JPYT C IPYTOM.
Takum 00pa3om, THarpaMMa KJIacCoOB MPENCTABISIET COO0H MHOKECTBO rpa-
(UYECKUX CHMBOJIOB KJIACCOB W COCAMHSIOMINX UX IPa@UUECKUX CHMBOJIOB
OTHONICHM.

B npenpiaymiem pazesne Mbl HAyYHJIUCh MOJCIMPOBATH CTPYKTYPY OT-
JIEITBHOTO KJ1acca. Teneps Il TOro, YTOOBI MOTYUNUTh HaBBIKM MOJIEIIHPOBa-
HUS CTPYKTYpPBI CHCTEMBI, COCTOSIICH U3 HECKOIBKUX KIIACCOB, HEOOXOIH-
MO Hay4HUThCSl MOIETUPOBATH OTHOIIEHUSI MEXKY KJIacCaMH.

st mofienipoBaHust OTHOIIEHUH Mex 1y kitaccamu UML nipennaraer Ha-
00p penonpeeIeHHBIX OTHOIICHUH, IMCIOIINX CICAYIOINEC HANMCHOBAHHS:

= 0b0OWeHue-cneyuanu3ayusl,

= accoyuayus,

= KOMNO3UYUS.,

= agepecayusi,

" 3A6UCUMOCTb U

= peanusayus.

OTHoIIeHUE THTIA 0000ICHHE-CITCIIUATH3AIIHS HCIIONB3YETCsI IS MO-
JIETTMPOBAHUSI OTHOIICHUS MKy HEPAPXUUECKH OPraHM30BaHHBIMH KJIac-
caMu Wi HHTepdeicaMu, UCIOJIb3YIOMUMH MEXaHU3M HACJICIOBAHH.
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OTHOIIEHNE THIIA ACCOIUANINS UCIONIB3YETCsl ISl MOZICIMPOBAHUS OT-
HOIICHHS MEXJly KJacCaMH B TOM CIlydae, Korna 00beKThl acCOLMHPOBaH-
HBIX KJIACCOB OOBEAMHSIOTCS B HOBYIO CYIIIHOCTb.

OTHOIIEHHS TUIIA KOMIIO3UILIUS U arperanus MOJICIUPYIOT OTHOLLICHHUE
MEKJy KJIacCOM, paCCMaTPUBAaEMBIM KakK 1I€JI0€, U KJIacCaMH, PacCMaTpHUBa-
€MBIMH KaK 4acCTH LIeJIOTO.

OTHolIEHNE TUIA 3aBUCHMOCTbH ITOKa3bIBACT, KaK OIMH KJIACC 3aBHCHUT
OT JIpyroro, 1100 Kakasi CyIIeCTBYET B3aUMO3aBHCHMOCTh MEX]y Kilacca-
MU.

OTHOLIEHUE THIIA pean3alys UCIOIb3yeTCs I TOro, YTOObI MMOKa-
3aTh OTHOLIEHUE MeX 1y HHTepdeiicoM uitn rpynmnoi nHrepdeiicoB u kiac-
COM, KOTOPBIH peasiu3yeT 3T HHTEP(EHCHI.

4.1. OTHoweEHMe TUNA 0606 eHne-cneynann3aumns

OTHomeHUE THIA 00OOIICHUE-CIICIINATN3ANNS TTO3BOSCT MOJICITH-
pOBaTh HEPAPXUIO KIACCOB U MHTEpQeiicoB. OOOOICHHE TPOUCXOIUT MIPH
JIBUKCHUU BBEpX IO JEPeBY HepapXuu (OT MOIKIJIACCOB K CyNEpKIaccy), a
crennaIn3anus — MpU IBHKSHUU BHU3 1O JIEPEeBY HepapXuu (OT CymepK-
Jlacca K TO/IKIaccam).

Hanpumep, ki1acc KpacHbIX aBTOMOOMIIEH MOXKET ObITh Pa3/ieNiéH Hin
CIEIHUATN3UPOBAH HA MOJKIACC KPACHBIX aBTOMOOWJICH C JABYMS BEPbMHU
U TIOZIKJTacC KPAcCHBIX aBTOMOOWJICH ¢ 4eThIppMs ABepbMU. [Ipu mepexome
OT KJIacCa KPACHBIX aBTOMOOWMJICH K KJIACCY KPACHBIX aBTOMOOUJICH C JIBY-
M3l JIBEPbMH OCYIIECTBIISIETCS CIIEIMaIN3altsl, a IIPH epexo/ie B 00paTHOM
HaIpaBJICHUH — 0000IICHHE.

I'paguueckuii cumson ommowenus muna 0600wWeHUe-CReYUaIU3ayusl
MPECTABIISET COOO# JIMHUIO C MOJIBIM TPEYTOIBHUKOM Ha OJTHOM M3 €& KOH-
1I0B, KaK 3TO OBLJIO MOKa3aHo paHee B paszaenax 1 u 3. TpeyroapHHK yKa-
3BIBACT Ha HampaBJeHHEe 0000meHns. Crennann3anus OCyIIeCTBISCTCS B
MIPOTUBOIIOJIOKHOM HATIPABIICHHH.

OrtHoteHue THNAa 000O0IIEHNe-CIeaIn3alis Yalle BCero HCIOJb-
3yercst JJisi MOACIMPOBAHUS uepapxuu Haciedosanusi. Jluarpammsbl Kiac-
COB, MPHUBEICHHBIC B MPEIbIIYIIUX Pa3eiax, HUIIOCTPUPYIOT CTPYKTYPY
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HepapXuu HACICIOBAHUS IS CIydasi 0OUHOUHO20 HACLEO08AHUSL KIACCOS.
HamoMHuM, 9TO MPH OJUHOYHOM HACIEIOBAHUU JIFO0OH MOAKIACC HACIIE-
JIyeT YICHBI TOJIBKO Y OJHOTO cymepkiacca. [Tombie TpEeyrodpHIKN Ha STUX
PHUCYHKaX yKaswiéarom HanpasieHue Haciedosanus. Ha puc 4.1 npuBeneHbl
JIBE JIHArpaMMbl KJIaCCOB, MOJCIIMPYIOIINE UePAPXHUIO OMUHOYHOTO Haclie-
JIOBaHMsI ¥ MIUTIOCTPUPYIOIINE JIBa Croco0a M300pakeHus rpaduueckoro
CHMBOJIa OTHOIIICHHS THIIA 0000IIEHU I-CIIeTTHATH3AIHH.

‘ Vehicle ‘ ‘ Vehicle ‘

Puc. 4.1. /IBa criocoba nm306pakeHus rpadpuyeckoro CAMBOIA OTHOIICHUS THITA
000011eH1e-CrIelInaTn3aLIH

B 06onx ciryuasx cynepkiacc Vehicle (TpaHCIOPTHOE CPEICTBO) Ha-
XOJUTCS B OTHOIICHNHN 0000IIeHNe-CIIeHnaIn3aIis ¢ IBYMs TIOJKIIaCCaMH:
Car (aBTomoOwmib) u Bus (aBTodyc). HecmoTps Ha TO, 4TO 004, MpHUBE/ICH-
HbIC Ha pHC. 4.1, crocoba n300pakeHUs rpapUUECKOro CHMBOJIA OTHOIICHUS
000011IeHUe-CTIeUAIN3ALHS UMEIOT OJIMHAKOBBIA CMBICII M CEMaHTHUYECKH
SKBUBAJICHTHBI, Yallle HCIIOIb3yeTCsl CI0Cc00, IPUBEICHHBIH B IPaBOil 4acTH
puc. 4.1, TOCKONBbKY, KaK 3TO OyAeT BUIHO U3 MOCIEAYIOMIETr0 U3JI0KECHUS,
OH YTIPOIIAET BKJIIOYEHHE B AMArPaMMy OI'PAaHHUYCHMH, YTOUHSIOMINX MHO-
JKECTBO MOJIKJIACCOB.

Ha puc. 4.2 npusenen npumMep AuarpaMMsbl KJIacCOB, MOJEIHPYIOLIEH
HEepapXUI0 HACJEeJOBaHUS JUISl CIydas MHOMCECMBEHHO20 HACNIe008AHUS
knaccos. IIpn MHOKECTBEHHOM HACIIEIOBAHMH ITOJIKJIACC MOXET Hacjeso-
BaTh I10JIS U/UIIM METOABI Y HECKOJIBKHX CYIEePKIIacCOB.

‘ Aircraft ‘ ‘ Vehicle ‘

‘ Airplane ‘ ‘ Car ‘ ‘ Bus ‘

Puc. 4.2. HpHMep MOACIUPOBAHUS MHOXKXCCTBCHHOI'O HACJICAOBAHU A



4.1. OTHOLLEHe TVNa 0606LLeHIe-CReLUani3aLns 149

Jduarpamma KJIaccoB Ha puc. 4.2 MOAEIHPYET CTPYKTYpY, B KOTO-
poii kmacc Airplane (camoi€T) SBISIETCS MOJKIJIACCOM Cpasy IBYX
kiaccoB: Aircraft (merarensHbli annapar) u Vehicle (TpaHcnopt-
Hoe cpencTBo). Takum obOpasoM, ki1acc Airplane, KpoMe COOCTBEH-
HBIX MOJICH U METOMIOB, MOXKET OBITh «COOPaH» U3 MOJICH U METOIOB IBYX
CyTIEepKJIacCOB.

HamomuuM, 4TO peann3aunns MIEH MHOKECTBEHHOIO HACJICIOBAHHS
KJIACCOB CBSI3aHA C HEOOXOMUMOCTBIO PEIICHHSI TPOOIeMbI KOH(IHKTA UMEH
TOJIEH M METOJIOB CYIEpKIaccoB. ECIM HECKONBKO CyNepKIacCOB UMEIOT
TIOJISI MJIM METO/Ibl C OJJMHAKOBBIMU 3aroJIOBKaMHM, TO HEOOXOIMMBI ITpaBUIIa
HO3BOJIAIOIINE OLPENEeIUTh, U3 KAaKOro UMEHHO cylepKiacca clelyeT Ha-
CJIeI0BATh [0JIC UM METOA. B sI3bIke nporpaMMupoBaHus Java 3alperieHo
MHOXECTBEHHOE HACJICJOBAHUE KJIACCOB, HO PEaJM30BaHO MHOXKECTBEHHOE
HACJIeIOBaHNE HHTEP(EHCOB.

MexaHH3M HacJeOBaHMUS IPEATIONAraeT Ba crocoda GopMUpoBaHHS
TIO/IKJIACCOB M3 MMEIOIIET0Cs CyTIepKIIacea:

. myTém pacwupenus aTpuOyTHBHOW MOJIETH /MM NOBEJCHUS Cy-

HepkJiacca;
2. myTéM nepeonpedeneniisi IOBEACHUS CyIepKiIacca.

4.1.1. PacwmupeHue cynepknacca

Cnoco6 opmupoBaHus MojKJIacca MyTEM pacIIMpeHHsl cynepKiacca
COOTBETCTBYET OMPEACICHUIO U ONMMCAHUIO MEXaHU3Ma HacJIeJOBaHUs, pac-
CMOTpeHHoro B niozpaszzene 1.1.6.

INonst m MeToABI B CymepKiacce MOACIUPYIOT Hanboee o0Iue aTpu-
OyTBI 1 TOBEIICHWE HEKOTOPOTO KJjlacca OOBEKTOB, @ TIONSI M METOMBI €TO
TIO/IKJIACCOB MOZIGJIMPYIOT cHenuduyeckue aTpuOyThl W crenupuyuecKoe
noBesieHne noakiaccoB. [IponsmtiocTpupyem crocod GpopMUpOBaHUS TOM-
KJIaCCOB ITyTEM paclIMpeHus cylepkiacca Ha npumepe. PaccmoTpum npo-
IpaMMy, COCTOSIIYIO U3 Kjacca EBook (3JIEKTPOHHAsI KHUTA) U €ro IMoj-
kiacca ETextbook (371eKTpoHHBIN yueOHUK). Moaens 3TOi mporpaMMbl
npuBeneHa Ha puc. 4.3.
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EBook
authors:String[l..*] {readOnly}
title:String {readOnly}
pages:EPage[l..*] {readOnly}
numbOfPages:int {readOnly}
pagelndex:int
getNextPage():EPage
getPreviousPage():EPage
getPage(newlIndex:int):EPage

A E L

ETextbook
# certification:String {readOnly}
+ knowledgeTest():int

context EBook::pagelndex:int
init: 1
—— HadYaJIbHOE 3Ha4YeHMe MHIEeKCa YyKa3bBaeT Ha IIepPBYI CTPaHULY

context EBook::getNextPage () :EPage
pre: pagelndex < numbOfPages
post: pagelndex = pagelndex@pre + 1

context EBook::getPreviousPage () :EPage
pre: pagelndex > 1
post: pagelndex = pagelndex@pre — 1

context EBook::getPage (newIndex:int) :EPage
pre: newlIndex > 1 and newlIndex < numbOfPages
post: pagelIndex = newlndex

Puc. 4.3. Mozenb, wiutroctpupytomniast GOpMHUPOBaHHUE TOKIACCA TYTEM
pacIIMpeHus cynepkiacca

Krnacc EBook mMopenupyeT oOIIue CBOWCTBA U TIOBEJACHHE DIIEKTPOH-
HOU KHUTH. ATpUOYTHBHAS MOJIENIb 3TOT'0 KJIacca BKIIFOYAET IMOJIsi: authors
(aBTOpHI); title (3aromoBok), pages (cTpanuibl), numbOfPages (Komm-
9YeCcTBO CTpaHUI) U pagelndex (HOMep TeKymleld cTpaHuibl). CTpaHHIA
HMEET CBOK BHYTPCHHIOKW CTIPYKTYpY, OIpEACIIeMyl0 TUIOM EPage
(onekTpoHHas cTpaHuna). Bee mouss, kpoMe mois pagelndex, cHaOXKe-
HBI OrpaHHYeHneM {readOnly}, ¥ MOPTOMY MX 3HAYEHHS MOXXHO TOJIBKO
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quTath. [lonsg cHabXeHBI TPePUKCOM BUINMOCTH protected, U MO3TOMY
OHHU JIOCTYIIHBI KaK MeToAaM Kiacca EBook, Tak U METOJIaM €ro MoAKIacca
ETextbook.

IToBenenue kiacca EBook MoaeIUpyeTCs TpeMs METOJJaMHU-3aIPOCAMU:
getNextPage (MOJYy4HTh CIEAYIONIYIO CTPaHUILY), getPreviousPage
(MOMYyYHUTh MPENBIAYIIYIO CTPAHUIY) U getPage (MONXYYUTh MPOU3BOJIb-
HYIO CTpaHUILy TI0 €€ HoMepy newlIndex). HopmansHas pabota mepednc-
JICHHBIX METOJ0B OTPAaHUYUBAECTCA IIPEA- U MOCTYCIOBUAMU.

Hepez[ BBITIOJTHEHUEM MeTOoJIa getNextPage HEOOXOIUMO y6e,I[I/ITBCiI
B TOM, YTO TEKYLUIMHA HOMEP CTPAHMIIbl HE SIBJISIETCSI HOMEPOM IOCIEIHEH
crpanuibl. [locne BeimonHeHus MeTona getNextPage HeoOxonmumo yoe-
JIUTBCS B TOM, UTO HOMEP TEKYUIEH CTpaHUIIbl YBEJIUUEH HA €ANHUILY.

Ilepen BeImoOnHEHMEM MeTona getPreviousPage npoBepseTcs HO-
Mep TeKylled cTpaHuLbl. MeTo HE MOXKET BBITIONIHATHCS, €CIIM HOMEPOM
TEKyIlIel CTPaHMIBI SBIAETCS HOMEDP NMEpBOM cTpaHulbl. [locne BbinonHe-
HUA MeTola getPreviousPage HEOOXOIUMO y6e,I[I/ITBCiI B TOM, 4TO HO-
Mep TeKyIlel CTpaHUIbl yMEHbILIEH Ha €AUHULLY.

Ilepen BbIMOTHEHHEM METOAA getPage MpOoBEPSETCs, HAXOAUTCS JIU
HOMED 3anpaiirBaeMoil CTPaHMIIbl B JUANAa30HE MEXKY €AUHULIEH U HOME-
POM TIOCTEHEHN CTPAHUIIBL, & TIOCIIE BBITIOTHEHHS TOT0 METO/Ia HEOOXOIUMO
yOenuTcs B TOM, 9TO (aKTHIECKOe 3HAaUCHHUE IapaMeTpa MeToaa getPage
CTaJI0 HOMEPOM TEKYILUEH CTpaHULIBI.

Knacc EBook pacuupen moaxmaccom ETextbook (3MeKTpOHHBIH
yqe6HI/H<). HacnenoBanne u3 xinacca EBook B kilacc ETextBook Monuenu-
pyeTcs TpaMueCKUM CHMBOJIOM OTHOIIICHUS THUIIA 0000IICHHE-CIICInAIA3a-
uust. Kinacc ETextbook pacuupsiem atpuOy THBHYIO MOJEIb Kiacca EBook
nyTéM no0aBiicHUs Mol certification (cepTudurar) — MOKyMEHTa,
crierugeckoro s yueOrnkoB. Kmace ETextbook pacuupsem mose-
neHne kimacca EBook myTéM mobaBieHus meroma knowledgeTest (Tect
3HAHW), HCTOIB3YEMOT0 ISl TIPOBEPKH M OIICHUBAHUS 3HAHWHA CTYACHTOB,
paboTaromux ¢ 3MeKTPOHHBIM yueOHUKOM. [Ipn oToOpaskeHHH MO, TIPH-
BeJICHHOW Ha puc 4.3, B Koi (paKT HATUYHS MEXKIY KIAacCaMH OTHOIICHHUS
TUna 0000IICHNE-CIICIUaIN3aIUs (PUKCUPYETCS B 3ar0JIOBKE TIOKJIacca MPH
TIOMOIITH CITyKeOHOTro ciioBa extends (pacuupsiet). Ha puc. 4.4. npuBenen
npuMep oTobpaxkeHust Mmozenu Ha puc 4.3 B kox. CiryxebHoe clioBo extends
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B 3ar0JI0BKE KJacca ETextbook HHANIUPYET, YTO OH SIBIISIETCS ITOAKIIACCOM
kiacca EBook. B xozie ormyIiieHb! KOHCTPYKTOPEI 000MX KIIaCCOB.

public class EBook {

// momns

protected final String[] authors;
protected final String title;
protected final EPage[] pages;
protected final int numbOfPages;
protected int pagelndex;

// MeToms

public EPage getNextPage () throws //mMsa xjacca MCKIIOUEHMM {
// xom meroma getNextPage, yUMTHBALIMI
// mpen- M NOCTYCJOBUS

public EPage getPreviousPage ()..throws //mMsa kjlacca MCKILIOYEHNM {
// xom meroma getPreviousPage, yuUMTHBALIMA
// mpen- M NOCT-yCJOBMS

public EPage getPage (newlIndex:int) throws //mms xjacca MCKII. {
// xom meroma getPage, yUMTHBALIML
// mpen- M NOCTYCJIOBUS

public class ETextbook extends EBook {

// nome
protected final String certification;

// meron

public int knowledgeTest () {
// xonm meronma knowledgeTest

Puc. 4.4. OToOpakeHue B KO MOJIENIH, TpUBEIEHHON Ha puc. 4.3
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4.1.2. NMepeonpenenenve MeTof0B cynepknacca

Bropoii crioco6 ¢popMupoBaHUs MOJKIACCA U3 CyTepKIIacca 3aKIrya-
€TCsI B TOM, UTO 8 NOOKIACCE Nepeonpeeisiiomcst HeKOmopbie YHACAe006aH-
Hble Memoobl cynepkiaccad.

[lepeomnpenenenne MeToa 03HAYALT, YTO B ITOAKIIACCE OOBIBISCTCS METOJ C
TEeM K€ 3aT0JIOBKOM, UTO H B CyTIEpKJIacce, HO ¢ HOBBIM KofioM. [lepeonpernencrnue
METOJIOB B IOZKIIACCE TIPUBOIHT K TOMY, UTO 8 00beKMe NOOKAACCA NOABIACHCS
HECKOMIbKO Nap Memo008 uMeruux 00uHakogsle 3a2onoeku. Harpumep, 00beKT
MOJIKIIacca MOXKET COIEpKaTh METOJ I, KOTOPBIM OH HAaCIEeAyeT U3 CynepKacca,
a TaKKe COOCTBEHHBIN IIepeorpeie/IEHHbINH METO .

Hanuune ogHOMMEHHBIX METOJOB B OOBEKTE MOAKIIACCA MOPOXKAAET
npobieMy BBIOOpa OJTHOT'O M3 HUX B ciyuae oOpariieHus u3BHe. Eciu 00bekT
MOAKIIacca MoTydYaeT COOOIIEeHNE, BRI3BIBAIONICE YIIOMSHYTHI METOA m, TO
BO3HHUKAET BOIIPOC O TOM, KAKOMY M3 IBYX METOIOB IIepeaTh yIpaBicHue?
B ciygae nmepeormpeneneHus BEIOOP MPOU3BOAUTCS 10 CICAYOMIEMY ITPaBH-
ay. Eciu oOparmienne x nepeonpeneéHHOMY METOIY OCYIIECTBISIETCS T10
€ro CUTHaType, TO 0CTYIl 00eCHevYuBaeTCsl K METOY, ePeonpeIeIEHHOMY
B TOZIKJIacCe, a HE K METOAY, M3HA4YaJbHO OMpPEAEIEHHOMY B CyNepKIacce.
OnHako, AOCTYN K MCXOOHBIM METOAAM, OMpPEACeNEHHBIM B CyIEpKIiacce,
TaKk)ke BO3MOXEH, €CIIM TPU OOpaleHNH K HUM YKa3bIBaTh TOJIHOE MM,
BKJTFOUATOIIIEE CCHIIKY Ha OOBEKT CyTIepKiacca.

PaccmoTpuM mpuMep, HILTFOCTPUPYIOMHNA (OPMHUPOBAHHE TTOIKIIACCA
nyTéM MepeornpesiesieHlsl MeTO0B cynepkiacca. [Ipeanonoxum, 4To pas-
pabOTYHKY DIEKTPOHHOrO Y4eOHMKA, IPUMEpP KOTOPOrO Mbl HCIIOIb30Ba-
JIM B MPEIBIIYIIEM TOapas/esie, pa3padoTaiu yaydlIeHHYO U Oonee 3¢-
(eKTHBHYIO BEpPCHIO TeCTa 3HAHW, MOJAeIUpyeMoro Ha puc. 4.3 MeTomoM
knowledgeTest, H XOTAT UCIOJIE30BaTh €€ B HOBBIX BEPCHIX YUCOHHKA.
Kakxum obpazom pa3paboTaTh HOBYIO BEPCHIO MPOTPAMMBI C MUHUMAJh-
HBIMH W3MEHEHUsIMHU CyIIecTBYIOmel Bepcun? HaciemoBaHme MO3BONSET
JIETKO PelInTh 3Ty mpobiieMy. B cucremy, nzobpaxénnyio Ha puc. 4.3, He-
00XOJIMMO BBECTH el OAMH Kiacc, Hanpumep, ETextbookImproved,
SIBJISIIOLMIACA TofiKJIaccoM ETextbook, U nepeonpeneanTb B HEM METOJ
knowledgeTest. B aTom cinyyae npu Bbi3oBe MeToja knowledgeTest
B 00BekTe Kiacca ETextbookImproved Bcerma OyneT paboTats HOBas
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Bepcusi Metona knowledgeTest. JluarpaMma KjaaccoB, MOAEIHUPYIOIIAs
CTPYKTYpY 00pa30BaBILEHCs CHCTEMBI, IPUBE/ICHa Ha puC. 4.5.

‘ EBook ‘

1

ETextbook

cxoaHbiit MeToR # certification:String {readOnly}
knowledgeTest -

+ knowledgeTest():int

i

ETextbookImproved

MepeonpeaenéHHbIil MeTOA,
knowledgeTest

+ knowledgeTest():int

Puc. 4.5. ITpumep hopmMupoBaHus HOAKIACCA Y TEM NIEPEOIpeieTICHHS METO0B
cymnepkJacca

Ha puc. 4.6 npuBeneH KoJ, COOTBETCTBYIOIINUNA Moaenu Ha puc. 4.5. B
mporpaMMme o0BsABIICH eIIE ONMH Kacc C uMeHeM ETextbookImproved, n
B €0 3ar'0JIOBKE YKa3aHO, YTO OH SIBIAETCS IMOAKIIAcCOM Kitacca ETextbook.

public class EBook {

public class ETextbook extends EBook {
protected final String certification;

public int knowledgeTest () {
// Kom M3HauUaJibHO OOBABJIEHHOTO MeToma knowledgeTest

public class EtextbookImproved extends ETextbook {

public int knowledgeTest () {
// xom mepeonpenesEHHOTO MeToma knowledgeTest

Puc. 4.6. OtoOpaxeHue MojiesH, IPUBEICHHOM Ha puc. 4.5, B KO
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4.2. [lekomno3uuus cynepknaacca u orpaHnyeHus
AN MHOXECTBa NOAKNACCOB

C TOuYKM 3peHUs CTENECHU NOAPOOHOCTH ONMCAHUS OTHOILEHHS THIIA
o0o0mmenne-crnennain3anus, NpruBeICHHBIE paHee JTuarpaMMbl KJIAcCOB
OTPaXKaloT TOJBKO MH(POPMAIMIO O TOM, KaKHUE M3 KJIACCOB B MEPapXHH
KJIaCCOB MMEIOT CTaTyC CyMepKiacca, a KaKue — CTaTyC MOJKJacca.
WHorna 3TOro HEAOCTaTOYHO M IPU M300pakeHUH HEpPapXUU KJIACCOB
T0JIe3Ha JIOTIOJIHUTEIbHAsI HHPOPMALIKsI, XapaKTepU3yIolias BCE MHOXKe-
CTBO MoxkjaccoB. Hampumep, sBIAETCS U MHOXKECTBO IOAKIACCOB Ha
puc. 4.1, cocTosmee u3 kaaccoB Car U Bus, MOJTHBIM HJIM UMEIOTCS €mIé
KaKHe-TO MOAKIACCHI, A KOTOPBIX KJlace Vehicle MOXET paccMaTpH-
BaThCs KaK CyIEepKJIIacc.

MHOXecTBO MOJIKJIACCOB OyJieM Ha3bIBaTh TAK)KE MHOKECTBOM OeKOM-
no3uyuu cynepkiacca. ITo HAMMEHOBaHME OTpa)kaeT B3IJISA] Ha UEPAPXUIO
HAcJIEZIOBaHNs KaK Ha HEKOTOpOe KIacCH(PUKAIMOHHOE JiepeBo. B sTom
CMBICIIE CYNEPKJIACC pa3eseTcs Ha MHOKECTBO MOJKJIACCOB, KaXKIbIi U3
KOTOPBIX, B CBOIO OYepe/ib, MOKET ObITh pa3enéH Ha MHOKECTBO MOJKJIIac-
COB U T.J. JIeKOMIIO3ULIUsI, TAKMM 00pa30M, MOHMMAETCS KaK pasfelieHue
KJlacca Ha MOJKJIACCHI.

B UML umeetcs aBe napel aJIbTEPHATUBHBIX €CTECTBEHHOSA3BIKOBBIX
OTpaHMYEHH, IPU MOMOLIM KOTOPBIX MOYKHO YTOUHUTH AUarpamMmy Kiac-
coB ¥ crnenuduuupoBaTh 0o0IIME CBOHCTBA MHOXECTBA IMOJAKJIACCOB. DTH
aJIbTEPHATUBHBIE OIPAHUYEHUS HA3BIBAIOTCS:

= disjoint (ne cosmewénnoe) U overlapping (nepekpuieéaioweecsy;

= incomplete (He nonnoe) nu complete (nonroe).

PaccMoTpuM CMBICTIOBOE 3HAUCHWE ITHX OrpaHUYCHUH Ha IpUMepax.
Ha puc. 4.7 uzobpakeHa cucTema, BKIIIOYArONIasl Cymnepkiace Vehicle
(TpaHCTIOPTHOE CPEICTBO) M TPH €ro mojkiacca: Airplane (caMomnér),
Car (aBToMOOWIB) U HOorse (JIOMIajs).

Juarpamma, Ha puc. 4.7, CONCPKUT JOMOTHUTEIbHYO HH()OPMAIUIO O
MOJKJIaccax B BUAE orpaHudyeHuil {disjoint} u {incomplete}.
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‘ Vehicle ‘

A

{disjoint, incomplete}

‘ Airplan ‘ ‘ Car ‘ ‘ Bus ‘

Puc. 4.7. Ilpumep nepapxuu KJI1acCoB ¢ OrpaHuYeHUIMU {disjoint}
u {incomplete}

Orpannuenune {disjoint} o3Ha4yaeT, YTO MHOXKECTBO TOJKJIACCOB 5IB-
JIIETCS. HE COBMEIIEHHBIM H, CJIEI0BATENBHO, YTO CPEAH OOBEKTOB ITHUX TOA-
KJIaCCOB He HAMIETCS HU OTHOT0, KOTOPBII 00J1a1a ObI aTprOyTaMu H TTOBEIe-
HHEM 00BEKTOB HECKOJBKUX ITOAKIIACCOB. [ OBOpS MHBIMU CIIOBaMH, KayKIbIi
13 KJTACCOB OITUCHIBACTCS CBOMM YHHKAIBHBIM HA0OPOM ITOJIei M METOIOB.

Orpannuenue {incomplete} 03HAUaeT, UTO MHOXKECTBO MOAKIAC-
COB HE TIOJIHOC U, CJICIOBATEIIBEHO, OHO MOJKET OBITh JIOMOJHEHO HEKOTOPHIM
KOJIMYECTBOM JIPYTUX MOAKJaccoB. [nsd nmpumepa, NpUBEIEHHOIO Ha pUC.
4.7, MHOXKECTBO TIOAKJIACCOB MOXET OBITh JOMOJHEHO, HAITPUMED, KJIaCCOM
Truck (ITpy30BUK).

B psime cimydaeB moaKIIacChl MEPEKPHIBAIOTCA (COEpIKaT MePeKPBIBAL0-
1eecs MHOXKECTBO OOBEKTOB), M TOT/Ia MHOYKECTBO MTOAKIIACCOB MOXKET OBITH
YTOUHEHO orpaHuueHueM {overlapping}. Ha puc. 4.8 npusenen npumep,
WIUTIOCTPUPYIOLIUN cllyyaill MpUMEHEeHHs OrpaHuueHust {overlapping}.
Knmacc Mammals (MJIGKOMUTAIONIME) pacmajaeTcs Ha JBa TMOAKJIAC-
ca Herbivore (TpaBosgHble) U Predator (xumHukH). OrpaHuueHue
{overlapping} 0O3Ha4yaeT, YTO MHOKECTBO IMOAKJIACCOB SIBJISIETCS NEpe-
KPBIBAIOIIUMCSI H, CJICIOBATEIBHO, CYIIECTBYIOT OOBEKTHI, aTPHOYTHI KOTO-
PBIX IPUHAIJICKAT 000MM TOAKIaccaM (MJICKOITUTAIOIINE, KOTOPBIC ITHTa-
FOTCS ¥ PACTHTEIBHOM, ¥ )KUBOTHOM TTUTIIEH).

Ecnu MHOXXECTBO MOIKIACCOB CHEHU(UITUPOBAHO MIPH TIOMOIIU Orpa-
HUYeHUs {overlapping}, TO NPUMEHUMO CIEAYIOLIEE MPABUIIO O BO3-
MOKHOM Pa3BUTHHU CTPYKTYpPbl MPOrPaMMHON cucTeMbl. Eciu uzeecmno,
4mo K1Accbl NepeKpul8aromces, mo 8 Mooelb NPOSPAMMHOLU CUCEMbL MOXHC-
HO 8KJIIOUUMb ewyé 00UH NOOKAACC, KOMOPblll Haciedyem YeHbl NepeKpblea-
FOWUXCA KIACCO8.
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‘ Mammals ‘

A

{overlapping}
|

Puc. 4.8. [Ipumep uepapxuu KJIaccoB ¢ OrpaHUYCHHUEM {overlapping}

Puc. 4.9 nokaspiBaeT BO3MOXKHOE Pa3BUTHE JUArpaMMbl KJIACCOB Ha
puc. 4.8, B COOTBETCTBUU C MPUBEACHHBIM BhIIIe nMpaBuiioM. Kak BUJIHO Ha
puc. 4.9, B cTpyKTypy IporpaMmbl BBelleH Kjiacc Omnivore (BCesaHOE),
Hacne/:[y}omﬂﬁ TIOJISL ¥ METOIBI y KilaccoB Herbivore u Predator.

‘ Mammals ‘
{overli&pping}
A I\
‘ Omnivore ‘

Puc. 4.9. Pa3Butne nuarpaMmsl ¢ orpanndeHreM {overlapping}

Ecam  MHOXECTBO MOJKJIACCOB  CHAOXKEHO  OrpaHUUYCHUEM
{complete}, To 3TOT (haKT MO3BONSAET CHOPMYIHPOBATH €IIE OTHO
MPaBHJIO O BO3MOXXHOM Pa3BUTUU CTPYKTYPBI CUCTEMBI. Eciu uzgecm-
HO, YMO MHOICECMB0 NOOKAACCO8 NOAHOEe, MO UX 00WUll Cynepriacc
MOJACHO npedcmasums 6 eude abcmpakmuozo kiacca. Cynepkiuace, Ko-
TOPBIN pa3/enseTcsl Ha MOJHOE MHOYKECTBO IMOJKJIACCOB, MOXHO 00b-
SBUTh Kak aOCTPaKTHBIIM Kiacc, MOCKOJIbKY IPU TOJIHOM pa3lelIeHUH
CyHepKJiacca HeT He0OXOIUMOCTH CO3aBaTh OOBEKTHI C €ro MOMOIIBIO.
JIroboil 0bvexm, komopulili Moe 6bl 6bIMb CO30aH NPU NOMOWU CYNEepPK-
aacca, modcem 6vimb CO30aH NPU NOMOUU OOHO20 U3 NOOKIACCO8 NOJl-
HO20 MHOdICecmea nookiaccos. B nesoit wactu puc. 4.10 npuBeneHa nu-
arpaMMa KJIaccoB ¢ OTpaHMYeHHeM {complete}, a B IpaBoil yacTu —
€€ BO3MOXHOE pa3BUTHE.
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‘ Employee ‘ ‘ Employee {abstract} ‘
) A
{complete} {complete}
|
[ \ [ \
‘ NonManager ‘ ‘ Manager ‘ ‘ NonManager ‘ ‘ Manager ‘

Puc. 4.10. Pa3Butne nuarpaMMBbl ¢ orpaHndeHreM {complete}

Ha puc. 4.10 kmacc Employee (HaéMHBIA paOOTHHK) MOKET OBITH a0-
CTPaKTHBIM, TIOCKOJBKY 000N 00BEKT, MOACTHPYIOMNN HaéMHOTO paboT-
HUKa, MOXeT OBITh CO37aH MO0 IpH MOMOIIM Kiacca NonManager (He
MEHEKEP), IO IIPH MOMOIIH Kiacca Manager (MEHEIKED).

[pu yTOYHEHNH MHOXKECTBA MOAKIIACCOB IPU MOMOIIH OrPAaHHYCHHH MOK-
HO HCIIOJIB30BAaTh JIMOO OTHO, JTMOO0 008, PACCMOTPEHHBIX BBILIIE, OPAHHYCHUSL.

4.3. Hacneposanue untTeptheiicos

OTHomeHne THa 0000IMICHHE-CIIeINATH3AINS MOXKET OBITh YCTaHOBIIC-
HO HE TONBKO MEXIy KiaccaMH, HO U Mex 1y uHTepdeiicamu. [lostomy cripa-
BEJUIMBBI TOHATHS cynepunmepgetic (CynepTurn) u noounmepgetic (NOATHII).
Juarpamma Ha puc. 4.11 WuIOCTpUpYeT HCIIONB30BAaHWE OTHOIICHMS THIIA
000011IeHNe-CTIeIMaIU3aLs U1l MOZISTIMPOBAHU S HACIIEIOBaH S MHTEP(EHCOB.

<<Interface>>
SuperType

<<Interface>>
SubType

Puc. 4.11. Hcnonb30BaHue OTHOLIEHHS TUIIA 0000LIEHNE-ClIEUaIA3aus 11
MOJICJIMPOBAHUS HACICAOBAHUS HHTEPEHCOB

Ha puc. 4.11 unTepdeiic SubType sBIsSeTCS MOAUMHTEPHEHUCOM, KO-
TOPBIA TOJydeH MyTEM Hacle[OBaHHs 4ICHOB MHTepdeiica SuperType.
OrtHormreHue THna o00O0IIeHHe-CIeuaIn3ans s ciaydas UHTepheicoB
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JIETKO 0TOOpaskaeTcs B IPOrpaMMHEIH KofI. [171st 5TOro, B 3aT0JIOBKE TOAWHTEP-
(elica ucronb3yercs cirykeOHoe cioBo extends. [locne cyxebHOro cioBa
extends pacmonaraercst uMs cyrnepurTepdeiica. Tak, Hampumep, Auarpam-
Ma, TIpUBEICHHAs Ha puC. 4.11, 0ToOpaxaeTcs B KO CICIYIONIMM 00pa3oM:

public interface SubType extends SuperType {
/] ..

4.3.1. MHoXxecTBeHHOe HacnefoBaHne uHTepencos

B s3blke mporpaMMupoOBbIaHUs Java 3alipeleH0 MHOKECTBEHHOE HacJle-
JIOBaHUE KIIACCOB. /100011 nOOKIACC MOHcem UMeNb MONbKO 0OUH CYNEPKIAcC.
OnHaKo MHOYKECBEHHOE HACIIETIOBAHUE IOMYCTUMO Uit HHTEpdeiicoB. HbIMH
CIIOBAaMH IOAUHTEP(HEHC/TOATHTI MOJKET IMETh HECKOJTBKO CyTiepuHTepdeiicos/
CYNEPTUIIOB U, CIEAOBATENbHO, MOSIBISIETCS BO3MOKHOCTh KOHCTPYUPOBAHUS
HOBOro HHTepdeiica myTeM HACICHOBAHNS YWICHOB HECKOJIBKIX HHTCP(EHCOB.

Ha puc. 4.12 npuBeaeHa quarpaMma KJjaccoB, HIITIOCTPHPYIOIIAst MHO-
YKECTBEHHOE HaclleZIoBaHHe HHTep(eicoB N 0TOOpaxkeHHe nopuHTepdeiica B
porpaMMHBIii koa. Ecnu nonunTtepdeiic Hacienyer WieHbl HeCKOIBKHX CY-
neprHTEP(EHCOB, TO 3TO OTMEYACTCS B €T0 3aTOJIOBKE ITPH TIOMOIITH CITYKe0-
HOTO CJIOBa ex tends 3a KOTOPBIM CIIEAYET CIIFICOK NUMEH CYTIepHHTEP(EHCOB.

Ha puc. 4.12 B unrepdeiice SubType 00BABICHB COOCTBEHHEIE Me-
Toabl m5 U m6. OH, Takke HaciaenyeT MeToAsl ml, m2, m3, m4 y HHTEp-
¢eiicoB SuperTypel u SuperType2. Knace, peanusyromuii uHTEpdeiic
SubType, I0/KEH MPEACTaBUTh KOABI BCEX aOCTPAKTHBIX METOMOB: ml,
m3, m5 ¥ HaclmenyeT KoAbl Becex default-meTonos: m2, m4, mé6.

MHOXecTBEHHOEe HacleJOBaHHE HMHTEPQEHCOB MOPOKIAET MPOOIEMY
KOH(ITMKTa IMEH METOMIOB HACIEAyeMbIX Y cynepunTepdeticoB. Kondmukr
BO3HHUKACT B TOM CITy4ae €CIIM B HECKOJIBKHUX CYTIepHHTEpdeiicaXx 00bsIBIC-
HBI METOJIbI C OJIMHAKOBBIMU 3aroJIOBKaMU M KOMITMJISITOP HE MOXKET OIpe-
JITTUTh, KAKOH M3 KOH(IMKTYIOMIMX METO/IOB JIOJKEH OBITh YHAcleqOBaH
nopuHTepdeiicom. [lnarpamma Ha puc. 4.13 wiutroctpupyet KOHQIUKT UMEH
METOJIOB CyTepuHTeP(EicoB, a TakKe Crocod pazpenieHus: KOHQINKTA.
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<<Interface>> <<Interface>>
SuperTypel SuperType2
+ ml(..):ReturnType {abstract} + m3(..):ReturnType {abstract}
+ m2(..):ReturnType {default} + m4(..):ReturnType {default}
<<Interface>>
SubType

+ m5(..):ReturnType {abstract}
+ m6(..):ReturnType {default}

public interface SubType extengs SuperTypel, SuperType2 {
// wom mHTepoderica SubType

Puc. 4.12. MHOXXECTBEeHHOE HacJe0BaHIe UHTEP(EiicoB

<<Interface>> <<Interface>>
SuperTypel SuperType2
+ {n():void {abstract} + m():void {default}
O3Ha4aeT, 470 MeTof m B
<<Interface>> nHTepdelice SubType
SubType nepeonpenenser MeTon m
: -1 yHacnenoBaHHbIN U3 HTEpderica
+ ml():void {abstract} | " | guperTypel M AONKEH ObiTh
+ m2():void {default} - 3aK0[MPOBAH B KNacce, KOTOpbIil
t+ m():void {abstract} peanuayet uHTEpteiic SubType

Puc. 4.13. KoH)IUKT IMEH METOIOB TP MHOXKECTBEHHOM HACJIEZI0OBAaHUU
untepdeiicon

Cynepuntepdeiicel SuperTypel u SuperType2 couepKaT METOIBI
m C OJMHAKOBBIMHU 3aroJIOBKaMHM, 4TO MOpOXKAaeT KOH(IUKT. Paspemenue
KOH(JINKTA OCYIIECTBIIICTCS Ha dTane KoaupoBauws. J[ias pasperieHus
KOH(IIMKTA NPH KOAMPOBAHUHK NoguHTepdeiica SubType He0OX0AMMO Iie-
peorpenenuTh OANH U3 KOHMINKTYIOMNX METO/IOB C SBHBIM yKa3aHHUEM Ha
TO ABIISIETCS U OH aOCcTpakTHBEIM niau default-meromom. Ha puc. 4.13 B
nopuHTepdeiice nepeonpenesnseTcs adCTPAKTHBIM METOH m CyNepHHTEp-
¢eiica SyperTypel.
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W3 ckazaHHOrO paHee CIIeMyeT, 4TO eCTh JBa CIHOC00a peaiu3aluu
KJIACCOM HECKOJIbKUX MHTeP(eHCcoB:

1. KJTacc MOKET HEMOCPEICTBEHHO peasin3oBath (implements) mHTEp-
(eiicsr;

2. nuHTepdeiicsl MOryT ObITH BHaUasIe yHacje10BaHbl (extends) HeKOTO-
pbIM TIonuHTEpdEricoM, KOTOPBIH 3aTeM peanusyercs (implements)
KJIACCOM.

B Tom ciyuae korjia OTCyTCTBYeT KOH(MIUKT METOOB, TO Oojiee mpo-
CTBIM U, HaBepHOE, 00JIee pallMOHAIBHBIM SBIISETCS IIEPBBIi CII0CO0 U B 110~
nuHTepdetice HeT HeoOXoamMocTH. Ho eci mMeeT MecTo KOH(DINKT METO-
IIOB, TO 0€3 BTOPOTro criocoba He oboiTuchk. B aTOM citydae monuaTepdeiic
HEOOXOAMM /ISl pa3pelieH s KOHQIINKTA.

4.4. HacnepoBaHue KOHTpaKTa

HacrnenoBanue siBisieTcst onHON u3 Hanbonee GyHIaMEHTAIBHBIX UICH
00BEKTHO-OPHEHTHPOBAHHOMN - [IAPAIUTMbl  TIPOrPAMMHPOBAHUS, a KOH-
TpakT — (YHIAMEHTAIbHON XapaKTePUCTHKOM Kiacca, O3TOMY BaKHBIM
SIBJISICTCSL OTBET HA BOIIPOC O TOM, PACIPOCTPAHSICTCS JIU UJes HACIe0Ba-
HUS Ha KOHTPAKT KJiacca.

OO0111ee MPaBHIIO 3aKIIIOYACTCS B TOM, UTO KOHMPAKM CYREPKAACCA NOTHO-
CMbIo HAcaAedyemces Kaxcovim u3 e2o nookaaccos. Ha puc. 4.14 nmpusenena mo-
JIeJTb CUCTEMBI, COCTOSIIIEH 13 CyTnepKiiacca A M ero eAMHCTBEHHOTO MOJKIacca
B. BHyTpeHHs1s1 CTPYyKTypa 000MX KJIACCOB MHHUMAJBHO MPOCTA M OTPaXKAeT
TOJILKO TO, YTO HEOOXOMMMO JUTsl WIUTIOCTPAIMH HACIEIOBAHHS KOHTPAKTA.
Kaxnpiii 13 KJ1accoB A ¥ B YTOYHEHBI IIPH TIOMOIIXA KOHTPAKTOB, CIICIIH(HIIN-
PYIOIINX WHBAPUAHTHI, @ TAKXKE MPEIYCIOBUS U TIOCTYCIIOBHS METO/IOB. bynem
CUHUTATh, YTO B KOHTPAKTaX 00OMX KIIACCOB MCIOJb30BaHbl pa3iinynbie OCL-
BBIPAXKCHUSI, CIICIM(DUIIAPY FOLIHC HHBAPUAHTBI, TPEIYCIIOBHSI M TIOCTYCIIOBHSL

Knacc B nacnedyem y knacca A He MOIbKO €20 4ieHbl, HO U KOHMPAKM.
[MoaTomy Konmpakm nookiacca B s6151emcst pacuiuperHbIM | BKITIOYaeT Orpa-
HUYEHHsT, HOPMUPYIOIINE KAK KOHTPAKT CYMEPKIIACCa, TAK U KOHTPAKT MOIKIIAC-
ca. OOBEKT MOIKIIacca CONSPIKUT KaK WICHBI, YHACIICIOBAHHBIC Y CyTIepKIIacca,
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TaK W WICHBI, CHEIU(UIIMPOBAHHBIC B TIOIKIIACCE U, CIIEIOBATENBHO, JIOIDKEH
OZIHOBPEMEHHO YJIOBJICTBOPSATh MHBAPUAHTY, YHACIICIOBAHHOMY y CYIIEPKJIIAc-
ca, ¥ MHBapUaHTYy, CIeNU(pUIIMPOBAaHHOMY B TIozkiacce. [loatomy pacuupen-
Hblll KOHMPAKM cOOepHCUM eOUHCMEEHHbII UHEAPUAHI, NOTYYEHHbII NYMEM
00beOUHeHUs UHEAPUAHINOG CYNEPKIACCa U NOOKAACCA NpU NOMOWU JIo2ude-
ckotl onepayuu «Hy». Metonbl methodA u methodB HE3aBUCUMBI, TIOITOMY 8
pacuupennviil Konmpakm Kaacca B exarouenst 06a OCL-oepanuyenus, cneyu-
Quyupyrowiue npedycnosus u nocnyciogus 000uUx Memooos.

KoHTpakT knacca A

context A

inv: <mHBapmaHT kJjlacca A>
A

methodA(..):void context A::methodA (..) :void

pre: <mopemycuoBue A>
post: <mnocryciioBue A>
KoHTpakT knacca B

context B
inv: <MHBapmMaHT kjacca B>

B

methodB(..):void context B::methodB(..):void
pre: <mnpenycJjioeue B>

post: <mocrycisoBue B>

PaclumpeHHbIN KOHTPAKT nofknacca B

context B
inv: <mHBapmaHT kJjacca A> and

A

<MHBapMaHT Kjacca B>

methodA(..):void
% context B::methodA(..) :void
pre: <mnpenycJijioBue A>

B

post: <mocrycsioBue A>

methodB(..):void

context B::methodB(..) :void
pre: <mopenycJyjioBue B>
post: <mocTycJyjioBue B>

Puc. 4.14. HacnenoBanue KOHTpaKTa
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PaccMmoTpuM mpuMmep mepapXWu HAcIEeIOBAHUS, WILTIOCTPHUPYIOMIHA
NPUHLUIIBL HaclieoBaHue KoHTpakTa. Ha puc. 4.15 npuBenena monenb
Kiacca Warship (BOCHHBIH KOpaOIb).

Warship

course:Degree
load:int

setCourse(turningAngle:Degree):void

KoHTpaKT Knacca Wwarship

context Warship
inv: load < 50000

context Warship::setCourse (turningAngle:Degree) :void
pre: turningAngle <= 30°
post: course = course@pre + turningAngle

Puc. 4.15. Monens knacca Warship

ATpubyTuBHas Mozenb kjiacca Warship npencraBneHa IByMs HOMs-
Mu: course (Kypc) u load (3arpyska). Eciu kopabip ABIKETCS, TO OH
JIBUKETCS HEKOTOPHIM KYPCOM M 3arpyKeH HEKOTOPBIM IIOJIC3HBIM TPY-
3oMm. [loBemeHme 00BEKTOB Kiacca Warship MOAETHPYETCS METOIOM
setCourse (YCTaHOBHTH KypcC). MeTOA TO3BONISIET YCTaHOBHTH HOBBIN
KYpC, OTJIUYAIONINICA OT MPEKHETO HAa BEIUYHHY, 3a7aBaCMYI0 BXOTHBIM
napaMeTpoMm turningAngle (yroi moBopora).

KonTpakT kitacca Warship BKJIHOUacT MHBApUAHT, KOTOPBIH TpeOy-
€T, YTOOBI TIOJNIE3HBIH TPy3 JIFOOOT0 Kopabisi 3TOro Kijacca He MPEBBIIIAT
50000 tomH. KOHTpakT BKJIIOYAeT TaKXe IPEeA- M TMOCTYCIOBHS MeETOna
setCourse. CMBICT MIPEAYCIOBHS B TOM, YTOOBI OTPAaHUYHUTH YTOI ITOBO-
poTa, KOTOpBIi He MoimkeH mpeBbimaTh 30°. [TocTycnoBue mpoBepsieT, COOT-
BETCTBYET JIM HOBBIH KypC 3a/laHHOMY KYpCYy.

Ha puc. 4.16 mpuBeneHa moneib kjacca Submarine (MOgBOIHAS
JIOJIKA).

ATpubyTuBHas Mozenb Kiacca Submarine mpeacTaBiIeHA MONSIMHU:
depthOfSub (rmy6mHa morpyskeHus) U crew (3kunax). JIroodas mogsogHast
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JIOZIKa MOXET IIIBITH MO BOJOI M yripaBiseTcs skunaxkeM. [Tloenenue 00b-
eKTOB KJacca Submarine momenupyercss MeTofoM setDepth (ycrano-
BUTH NIyOMHY). MeTox MO3BOJISET YCTAHOBUTH HOBYIO INIyOMHY IOTIpYsKe-
HUS1, OTJINYAIOILYIOCS OT TPy el NTyOHHBI Ha BEJIMYUHY, 3a71aBaeMy10
BXOJHBIM NapameTpoM depthOfDive (rmyOuHa HBIPSHUS).

Submarine
depthOfSub:double
crew:int
setDepth(depthOfDive:double):void

KoHTpakT knacca Submarine

context Submarine
inv: (crew > 40) and (crew < 50)

context Submarine::setDepth (depthOfDive:double) :void
pre: depthOfSub + depthOfDive <= 200
post: depthOfSub = depthOfSublpre + depthOfDive

Puc. 4.16. Mozens kiacca Submarine

KonTpakT kiacca Submarine conepXUT WHBAPUAHT, KOTOPBIN Tpe-
OyeT, 4T0OBI KOJIMYECTBO HJICHOB HKHUIAXKa HAXOAMJIOCH B JMAIa30HE OT
40 mo 50 gyenoBek. B KOHTpakT BKIFOYCHBI MPEA- W MOCTYCIOBUS METOMa
setDepth. CMBICK MIPEAYCIOBHUS B TOM, YTOOBI OTPaHUYUTH TITyOUHY T10-
rpyxeHnus. Ona He nomkHa npessimats 200 meTpos. [loctycnoBue npose-
psieT, COOTBETCTBYET JIM HOBas TIIyOWHA MOTPYKEHUS 3a/laHHOW TITyOnHe.

Kiace Submarine nenecooOpa3HO paccMaTpUBaTh Kak IOIKIIACC
Kjacca Warship, MOCKOJBKY B 3TOM Cliydae 00BEKTHI Kiacca Submarine
MOT'YT HacJIel0BaTh IOJI U METOIbI, ONPE/EJICHHbIE B Kyacce Warship.
IMTockonbky 00a Kimacca CHaOXeHbl KOHTPAaKTaMH, TO B TOM Cllydae, KOraa
KJlacc Submarine momydaeT craryc IHojkiacca kjacca Warship, o,
KpoMe TIoJIed M METOJIOB, HAaceayeT Takke M KOHTPAKT Kylacca Warship.
Ha puc. 4.17 npuBesieH paclIMpeHHbI KOHTPAKT Kiacca Submarine.

Kax BumHo Ha puc. 4.17, B paclIMpeHHOM KOHTpPaKTe KJacca
Submarine uMeeTCs OIWH HMHBapUaHT, CPOPMHUPOBAHHBIA NPH TIOMO-
mu onepauu «M» U3 cOOCTBEHHOr0 MHBapHaHTa Kiacca Submarine u
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MHBAapUaHTa, YHACJIEJOBAHHOIO y Kjacca Warship. PacmmpeHHbIil KOH-
TpaKT KJlacca Submarine BKIOYACT IPEA- U MOCTYCIOBUS COOCTBCHHOTO
MeTona setDepth, a Takke npea- U MOCTYCIOBUS MeTona setCourse,
YHacIIeIOBaHHOIO y Kjiacca Warship.

context Submarine
inv: (load < 50000) and ((crew > 40) and (crew < 50))

context Submarine::setDepth (depthOfDive:double) :void
pre: depthOfSub + depthOfDive <= 200
post: depthOfSub = depthOfSub@pre + depthOfDive

context Submarine::setCourse (turningAngle:Degree) :void
pre: turningAngle <= 30°
post: course = course@pre + turningAngle

Puc. 4.17. PacimpenHslif KOHTpaKT Kllacca Submarine

4.5. OTHOwWeHMe TUNa accounanma

Panee, npu n3ydeHHHU TOJEH, Mbl BBEIM IMOHSATHE OTHOIICHUS THIIA
ACCONMAINS, TIOCKOJIBKY 3TO ObUIO HEOOXOIMMO JIIsl Pa3IMdEHUs IoIei,
OIpEZIeISIEMBIX B CHMBOJIC KJIacca M TOJIEH, OMPEASIsIEMBIX acCOIMaIeit.
Llenbro HAcCTOSIIETO MTO/Ipa3Aena sBseTcs: Ooee MogpodHOE U3yUeHUE OT-
HOIICHMSI THITAa aCCOLIUAIINS.

PaccmoTpum npumep. [lycTh nMeeTcs 1Ba Kilacca He3aBUCUMBIX 00 BEK-
ToB: (1) kmacc Student, MOIENUPYIONIUI CTYJCHTOB YHUBEPCUTETA, U (2)
KJ1acc Book, MOAETUPYIOLINI KHUTH, XPaHSIIUECS B YHUBEPCUTETCKOHN Ou-
6muoteke. Ecnm kakoif-mn6o cTyneHT 6epéT B OMOMMoTeKe HECKOIBKO KHUT
BO BPEMEHHOE TI0JIb30BaHHUE, TO O0BEKTHI OTMEUCHHBIX KIACCOB IIEPECTAIOT
OBITH HE3aBUCUMBIMU U 00pA3yI0M HOBYIO CYUWHOCMb, NPEOCMABIAIOUYIO
coboil accoyuayuro cmyoenma ¢ HeKOmopvLM KOIUUeCmEoM KHUZ, NOLYYeH-
HbIX 6 bubiuomere 60 spemMeHHoe noiv3osanue. Puc. 4.18 ummrocTpupyer
HOBBIE CYIIHOCTH, 00pa30BaBIIMECS B Pe3yJIbTaTe acCOIHMAlMK 0OBEKTOB
KjlaccoB Student u Book.
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Student Borrow Book

Object-Oriented Modeling and Design with UML

Java the UML Way
Cania >

The Unified Software Development Process
Learning UML 2.0
The Object-Oriented Thought Process
Cravel
Software Reuse

The Object Constrained Language ]

Puc. 4.18. [Tpumep acconuanuu 00beKTOB KjiaccoB Student u Book

(D D/ N A A N

Ha puc. 4.18 00bexThI Kiacca Studen mpeacTaBleHbl HMEHAMU CTY-
JICHTOB (JIeBast 4acTh PUCYHKa), 8 00BEKTHI Kiacca Book — HaMEHOBaHU -
MU KHHT (TTpaBast 4acTh prcyHka). CBsi3u, 00pa3yomiue HOBbIE CYIIIHOCTH B
BUJIE€ CTYAEHTA U HEKOTOPOI'0 KOIMYEeCTBA OMOIMOTEUHBIX KHUT, IPEACTaB-
JIEHBI CpeHEH 4acThio prCyHKa. OTHOIIEHNE THIIA ACCOIUAIIHSI MOYKHO pac-
cMaTpHUBaTh Kak COBOKYIHOCTb OTMEUYEHHBbIX cBs3eil. Ha puc. 4.18 stomy
OTHOUICHHIO MTPUCBOCHO UMS Borrow (OpaTh BO BpeMEHHOE MOJIb30BaHHE).

[IpuBeneHHbII NTpUMEpP MILUTIOCTPUPYET TOT CHEHUPUIECKUH XapaKkTep
OTHOIICHUSI MEX/Y KJIACCAMH, Ui MOJICIIMPOBAHUSI KOTOPOTrO HEOOXOIMMO
HCII0JIB30BAaTh OTHOIICHHUE THIIA aCCOLHMal . OTHoILIIEHHE THIIA acconuanmAa
UCTIONB3YETCsl B AMAarpaMMe KJIacCOB B T€X CIIydasiX, KOIJla paHee He3aBUCH-
MbIe OOBEKTHI Pa3IHYHBIX KJIACCOB aCCOMUUPYIOTCA (0OBEINHAIOTCS) B HO-
BbI€ CYLIHOCTH MYTEM YCTAHOBJICHHUSI CBSI3eH MEXAy HUMU. B nanpHelmem
OyJIeT MOKa3aHo, YTO ACCOLMMPOBATHCS B HOBBIE CYIIIHOCTH MOT'YT HE TOJIBKO
00BEKTHI Pa3IMYHBIX KJIACCOB, HO M OOBEKTHI OJIHOTO U TOTO JKe Kilacca.

CBsi3u, IPH MOMOIIN KOTOPBIX aCCOLMUPYIOTCSI OOBEKTHI, HIMEIOT pa3-
JUYHBINA XapakTep. Hanpumep, kaxas HoOBasi CylIHOCTb, ONpeesemMast Ha
puc. 4.18 acconnarueit Bor row, 00beANHSET 001020 cmydenma (OIUH 00b-
eKT KJ1acca Studen) U HeckobKo KHue (HECKOJIBKO 00BEKTOB Kilacca Book).
Taxoli xapakTep CBA3€H, MOAEIUPYEMBIX acCOLUaLUel Bor row, sBISIETCS
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CJIEZICTBUEM TIPaBUJIA, COTJIACHO KOTOPOMY OMOIHOTEKH pa3pemaroT OIHO-
My CTYACHTY OpaTh BO BPEMEHHOE ITOJIb30BAaHUE HECKOIBKO KHUT, OHAKO
HE Pa3pelIarT HeCKOJIbKUAM CTYICHTaM OpaTh BO BPEMECHHOE IOJIb30BaHUE
OJTHY U TY )K€ KHUTY. Eciii MbI pacCMOTpHM IIPUMEP ACCOIUAIIMH C HMECHEM
Family (ceMbs) 1js 0OOBEKTOB KJIAacCOB Man (My»XK4uHa) U Woman (KeH-
[IMHA), TO ATa aCCOIMAIMs 00pa3yeT HOBBIE CYIIHOCTH MyTEM CBSI3BIBAHUSI
00H020 MydHcyunbl (OMUH OOBEKT Kilacca Man) U 00HoU HceHujuHbl (OTHH
00BEKT KiTacca Woman), B COOTBETCTBUH C MPABIIIOM, 3aIIPEIIAONIiNM He-
CKOJBKUM JKEHIIIMHAM BCTYIIATh B Opak ¢ OJHIUM MYKUYHHOU, a HECKOIBKHM
MY KYHMHAM BCTYIIATh B OpaK C OHOM YKESHIIIHHOM.

4.5.1. [1se HoTauuu ANg OTHOLIEHWA TMNA accouuanms

CyIecTBYIOT JIB€ HOTAIMH U1 N300pakeHNsT OTHOLICHHSI THUIIA ACCO-
LMalXs Ha JarpaMMe KJiaccoB. [ paguaecknm CHMBOJIOM acCOLMALINK JIs
000uX HOTALUH SIBISCTCS OMpe30K - NpsiMOLl, COSIUHSIOIINN KJIACChI, a OT-
JIMYHME 3aKJII0YAETCs B COCO0© 3aMCH HMEHHU aCCOLMAIIUU.

Juarpamma kiaccoB Ha puc. 4.19 mmocTpupyeT IepBYIO U3 3TUX HO-
Tanuii. Jluarpamma MoEIMpyeT CUCTEMY M3 TPEX KJIAcCcoB: Person (JIuy-
HOCTB), Institution (opranmsamus) u Country (TOCYAapCcTBO), MEXKIY
KOTOPBIMH YCTaHOBJICHBI TPU aCCOLUALINH.

employee[0..*] employer[0..1]
Employnent Institution

resident[0..*]

*

) [1..1] [1..%] .
Residence Location

Puc. 4.19. [Ipumep HOTanuu U1l OTHOIICHHUS THIIA ACCOLUALINS.
Vms acconmanyy npecTaBiIeHo B BUJIE UMEHH CYIIECTBUTEIEHOTO

Kaxnas accoyuayus moocem umemsv ums mis e€ HMACHTUPHUKA-
[UH, TTOCKOJIBKY MEXIY ABYMS KJIaCCAMHU MOXHO YCTAaHOBHTBH HECKOIIb-
KO acCoUMaNnuii, U UX HYXKHO pa3nudarh. Hampumep, 0OBEKTH KJlacca
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Person mpu 00pa3oBaHHHM HOBBIX CYIIHOCTEH C OOBEKTaMHU KJacca
Institution MOryr paccMaTpuBaTbCs KaK IOCTaBIIMKH, 3aKA3YHKH,
HaéMHBIe paOOTHUKH U T.1. IMs acconmanuu JTOJKHO OTpakaTh CeMaH-
THKY OTHOILEHUS M B pacCMaTPUBAaEMOW HOTAI[MU 3aIUCHIBATHCS 6 GUOE
UMEHU CYWecmeumenbHo20 6 eOUHCMEEHHOM Yucie B pa3pbiBe rpaduye-
CKOTO CHMBOJIa accomuanuu. MmMs accounnanuu He SBISETCS 0053aTelb-
HBIM, HO €CJIM OHO IPUCYTCTBYET, TO JOJKHO HAUUHATHCS C IPOMUCHOMI
(6ompmIoit) OyKBBHI.

Ha puc. 4.19 mexny knaccamu Person u Institution ycTaHOB-
JICHO OTHOLICHHE THUIIAa acconManus ¢ uMeHeM Employment (pabora 1o
HaliMy), Mex Ay kjgaccamu Person u Country — OTHOLIEHHE THUIA ac-
comuanus ¢ uMeHeM Residence (MECTOXHUTENIBCTBO), @ MEXKY KJacca-
mu Country M Institution — accouumauus ¢ uMeHem Location
(MeCTOHaXO0XICHHE).

MsI yke 3HaeM, 9TO KaXKIbI U3 KOHIIOB T'pa)MvIecKoro CHMBOJA ac-
COLIMALIMK Ha3bIBAETCA nonocom accoyuayuu. Ha quarpaMMe KJaccoB IO-
JIFOCA aCCOLMALUK ONHUCBHIBAIOTCS MMEHEM IIOJIFOCA U MHOXKECTBEHHOCTBIO
II0JIFOCA.

Hms nomoca otpaxaer poiib 00beKTOB KJiacca (K KOTOPOMY ITPUMBbIKa-
€T IOJIIOC) B HOBOW CYLTHOCTH, 00pa3yIOIIeHCs B pe3yJIbTaTe acCOMalny, a
MHOIHCECINBEHHOCb NONOCA OTIIICHIBACT BO3MOKHOE KOJIMYECTBO OOHEKTOB
KJacca (K KOTOpOMY IPUMBIKAET TIONI0C) B HOBOI cymHOCTH. [lomroc acco-
nuanuu Employment Ha CTOPOHE KJlacca Person UMeET UM employee
(HaéMHBIN pabOTHHK), a €ro MHO)XECTBEHHOCTH 3aJaETCsi BBIPAKCHUEM
[0..*]. DTO BeIpak€HUE O3HAUACT, YTO WM HOJIb, MJIM HEKOTOPOE KOJINYe-
CTBO 0OBEKTOB KJjlacca Person MOryT BXOJUTH B HOBbIE CYIIHOCTH, 00pa-
3yeMble accoumanueil Employment. [lontoc accoumanuu Employment
Ha CTOpOHE KJlacca Institution umeeT ums employer (paboToOnATENh)
M MHOXKECTBEHHOCTE [0..1]. DTO 03HAYAET, YTO MJIM HOJIb, MJIM OTUH 00b-
eKT KJlacca Institution MOXeT BXOOUTH B HOBBIC CYITHOCTH, oOpasye-
MbI€ accoruanuet Employment.

Jns cnennuuupoBaHUsT MHOKECTBEHHOCTH TOJIIOCA HCTIONB3YIOTCS
T€ e BBIPAKEHHsI, KOTOPbIE Mbl paHEe UCIIONB30BaIHN JUIs ClIeIU(DUIIMPOBa-
HUS N0JIeH ¢ MHO)KECTBEHHBIMU 3HAUCHUSMHU. DTH BBIPAKCHUSI IPUBEICHBI

Ha puc. 4.20.
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N —orMuaoN (r)le, M u N LEeJbIE€ TTOJIOKUTEIBHBIE LII/ICJIa)
..l — HOJb WU OUH

1 — OJMH U TOJIBKO OJUH

*  — OT HyJIS 10 JTFOOOT0 MOJIOKHUTEITHHOTO LIEIIOT0
..¥ — 0T eIMHHUIIBI 0 JT000r0 MOJ0KUTEILHOrO EIOr0

Puc. 4.20. BeipakeHust 111 cieuUIMPOBaHNsT MHOXKECTBEHHOCTH T10JIIOCA
accouuanun

Nmsa acconuraliim, a TaKXXEC UMA 1 MHOXKCCTBCHHOCTD ITOJIFOCA HC SABJISIOT-
cs1 00s13aTeIFHBIME 3JIEMEHTaMU MOZICH. B psie cimydaeB TpyIHO IpUIyMaTh
KOMITAKTHOE MM TTOJTI0CA, OTPAXKATOIIET0 €T0 poiib B acconnanui. Kax BUmIHO
Ha puc. 4.19, MeHa TOTIFOCOB HEKOTOPHIX aCCOIMAINA He yKa3aHbl. OmHaKo,
€CITI MOJICNb pa3palaThIBaCTCs C IENBI0 e¢ MOCICAYIOMIEro OTOOPaKEHTS B
MIPOrPaMMHBIH KOJI, TO HEOOXOIUMO OIHCATH TIOJIF0CA aCCOIMAIUH, TTOCKOIb-
KY OHH, [0 CYTH, SBIISFOTCS TOJISIMH KJIACCOB, OIPECIIICMbIC aCcCOIHAIIHCH.
PaccMmoTpeHHast HOTAIuS 1151 N300pakeHU s aCCOIMAIIMY Ha THarpaMMe KJiac-
COB TIPE/IIIOJIAracT, YTO UM aCCOLIMAIINH 3aMMUChIBACTCS B BHIC UMCHH CYIIIC-
CTBHUTENBHOTO. Takas HOTAIMs yI0o0HA, KOTa B X0/e JaJbHEHIIEro pa3BUTHS
JTHarpaMMBbl, OTHOIIICHUE THIIA aCCOIUAIIHS TIPEICTAaBIISIeTCS B BUAC Kilacca.

CymiecTByeT emié OxHa HOTAUS JJIT H300paKCHUS acCOManu. JTa
HOTAIUs OTIUYACTCS OT PACCMOTPEHHOMN TONBKO TEM, UTO UM ACCOyUayUU
3anUCLIBACNCSL HE 6 BUOE UMEHU CYUWEeCMBUMENbHOO0, d 8 GUe 2l1a20ad UU
enazonvrotl epynnel. Puc. 4.21 WTIOCTPUPYET BTOPOIT CIIOCO0 U300paKeHHUSI
accommanyy Ha auarpaMMe kiaccoB. Croco0 M300paXkeHHsT acColraliui,
MpUBEICHHBIN Ha puc. 4.21, obnamaeT TeM JOCTOMHCTBOM, YTO MO3BOJISIET
COCTaBIIATh W3 MMCHH acCOLHAIIMN M UMEH KJIacCOB, KOTOPHIE OHA 00Be-
IIUHSET, TIPEIIOKeHIE, 00 BSICHSIIONIEE CMBICT accoluanui. MaleHbKUl 3a-
YepHEHHBIN TPEYTOIBHUK MOKA3bIBACT HAIIPABICHHUE YTCHUS 3TOTO IPEIJIO-
xeHus. Tak, HarpuMep, acCoIUAIlNK, IIPUBEICHHBIC Ha puc. 4.21, 00pa3yroT
CIICAYIOLIUE MTPETIOKCHHUSL:

= Insurance is regulated in an insurance contract.

= Insurance contract is expressed in an insurance policy.

= Insurance company /as insurance contract.

= Person has insurance contract.
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Ha puc. 4.21 mpuBeneHa MONIENTb CTPYKTYPBI CHCTEMBI CTPAaXOBaHHS He-
KOTOPO# cTpaxoBoW KoMIaHww. UnTast quarpamMmy, MPUBEICHHYIO Ha PHUC.
4.21, MOXHO TIOJTy9HTh, HAIPUMED, CICAYIONTYI0 HH(OPMAIIHIO.

) 4 is expressed in an
InsurancePolicy %ﬁfgifgi

< is regulated in an [:::::::::]
Insurance
[1..1] ‘ %
‘InsuranceContract‘ .
[0..%] 1..4] {incomplete}
| |
has »
InsuranceCompany insurer(l..1] CarInsurance HomeownerInsurance
policyholder[l..*]

‘ Person

Puc. 4.21. TIpumep anbTepHATUBHOTO CrIOC00a U300paKeHUsI ACCOI[UAIIMH HA
nuarpamme kiaccoB. Mmst acconmarniy pecTaBiIeHo B BUAE T1aroia

JInuHOCTH MOXKET OBITH JiepiKaTeneM cTpaxoBoro nonuca (policyholder),
a iepKaTellb CTPaxoBOro MoJIrca 001a1aeT OMHUM HIIM HECKOJIBKUMHU CTpa-
XOBBIMH KOHTPaKTaMH.

OmHOMY CTPaxoBOMY KOHTPAKTy COOTBETCTBYET OIMH WIJIM HECKOJBKO
JiepIKaTeliell CTPaXoBOro MOJNUCa, KOTOPBIC, B CBOKO OYEPEllb, SBISIOTCS JTHY-
HOCTSIMH.

OnHa cTpaxoBasi KOMIIAHUSI UT'PAET POJIb CTPAXOBIIKKA (insurer), KOTO-
PBIi UIMEET HOJIb, OJIMH MJIM HECKOJIBKO CTPaXOBBIX KOHTPAKTOB C AepiKare-
JISIMH CTPAXOBBIX HOJIICOB.

CrpaxoBoil KOHTPAKT IPEACTABISACT CTPAXOBKy (insurance), KoTopas
MOXET OBITh CTPAXOBKOI aBTOMOOWJIS (car insurance), CTPaxOBKOH JKH3HH
(life insurance) uimu cTpaxoBkoit HenBrxUMOcTH (homeowner insurance).

CrpaxoBKa peryiupyeTcs CTpaxoBbIM KOHTPAKTOM, KOTOPBIH crienngu-
LUPYET AEpIKATEIsI CTPAXOBOIO MOJHCA, CPOK CTPAXOBKH M CTOMMOCTH CTpa-
x0Boro nosuca. CTpaxoBoi KOHTPAKT BKJIFOUACT 3Ty HHPOPMAIUIO, MOICITHU-
pyeMylo MOoJIIMH KJ1acca, B JOKYMEHTE, Ha3bIBAEMOM CTPAXOBOH ITOJIHC.

CTpaxoBoif KOHTPAKT 0TOOpakaeTcs B OMHOM (HJIM HYJICBOM, €CIIH OH
eIIé He M3rOTOBJICH) CTPAXOBOM IOJIHCE.
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Tonroc accoyuayuu sienaemcs cnocobom npedCcmagieHs noss, onpeoeis-
eMo20 accoyuayueti, KOmopoe Xpanum CColIKY/CCbLIKU HA 00beKmM/00beKmbl ac-
coyuuposanHo2o Kaacca. IToT (akT MO3BOJSIET TpaHCHOPMHUPOBATH OMHAPHOE
OTHOIIICHNE THIIA ACCOLMAIMU BO BHYTPEHHUE TIOJISI KJIACCOB, O0OBEIMHSEMBIX
accolyanueil, NCKJIF0YMB U3 JUarpaMMbl rpapuuecKuii CHMBOJ acCOLMAIIHH.
Ha puc. 4.22 npuBeieHbl 1B€ MOJIEIU, WILTIOCTPUPYIOIINE ITO YTBEPIKICHHE.

Person employee[0..*] employer(0..1] Institution
— name:String — address:String
a)
Person Institution
- name:String — address:String
- employer:Institution - employee:Person(0..*]

6)
Puc. 4.22. JIge Monenu, WLTIOCTPUPYIONIUE B3AUMHYIO TPaHC(POPMAIHUIO MTOJICH,
olpeJieNIIeMbIX accolualiel, 1 moJeil, onpeenseMbIX B CHMBOJIE Kiacca:
a) MOJIeJNIb C UCTIOJIb30BaHMEM OTHOIICHHS THIIA aCCOLIMAIIHS,
6) Mozeib 6e3 UCIOJIb30BAHUS OTHOLICHHSI THIIA ACCOLMAIIS

Monenb, TpuBeieHHAS B BEpXHEH dacTu puc. 4.22, SBISETCS YaCThIO
IUarpaMMBl KJIaccoB, M300paxkeHHOH Ha puc. 4.19. B »T0it Momenu sBHO,
TIPY TIOMOIIM OTHOMICHHSI THIIA ACCOLMAINSI, MOACIHUPYIOTCS CBS3U MEKIY
o0beKkTaMu KJlaccoB Person u Institution.

Moyens, prBeIeHHAS B HIKHEH YacTh puc. 4.22, ipe/icTaBisieT co00i
JIBa KJIacca, MKy KOTOPBIMU OTCYTCTBYET OTHOILICHHE THIIA aCCOL[HAIIHS.
OnHaKo, CBSI3U MEX/1y 00beKTaMM KJIaccoB Person u Institution cy-
mecTBYOT. OHU MpeCTaBICHBI HESBHO NOMISIMU employer n employee,
XPaHSIIUMH CCBUIKH Ha 0OBEKTHI IIPOTHBOIOIOKHOTO KJlacca.

BozmoxxHOCTB TpaHchopMany OMHAPHOTO OTHOIICHHMS THITA aCCOLIMALIUS
B TIOJIsI, OTIpEJIENsieMble B CHMBOJIAX KJIACCOB, a TAKXKe TpaHC(OpMALMH TTOJIeH,
crie(UIIPOBAHHBIX B CHMBOJIaX KJIacca, B OTHOIICHHE THITA ACCOLIHAIINS MEK-
JTy 3TUMH KJIacCaMU CTaBUT BOIIPOC O TOM, KAKUM KPUTEpPHUEM CIIeLyeT MOJIb30-
BaTbCAd JId OIMPEACTICHUSA MECTOIIOJIOKEHUA T10JI1 B MOJICIIN. HNupivu CJIOBaMH,
KakK OIPEIETINTh, I0JIKHO JIU TI0JI€ TIPUHAJIEKATh aTpUOy THBHON MOZIEITH KJlac-
ca, WIIH €T CIIeAyeT ONpenennTh pu nomonn accormanun. OOIT yTBepxaaer,
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YTO BCE CYIIHOCTH OKPY>KAIOIIEro HaC MUPA MO2Y TIPEICTABIATECS 00BEKTa-
MH, HO HE OTBEYACT Ha BOIIPOC O TOM, KAKHE YaCTH MHPA O0JIJICHbI TIPSICTAB-
nsTeest oobexramu. Hanpumep, B pamkax OOI, Takast cyniHOCTb KaK 4esioBeK
B IIUISITIC, MOJKET IPEJICTABIISATECS Pa3IMYHbIM 00pazoM: (1) Kak 0ObEeKT, OHUM
13 aTprdyTOB KOTOPOr'0, ECTh F'OJIOBHOM YOOp, SBJISFOLIMIICS NIISION; (2) Kak ac-
COITMAIINS IBYX 00BEKTOB (00BEKT-YETI0OBEK M OOBEKT-IIIIATIA) ¥ T.1l. BO3MOXKHO,
YTO UCCIIEZIOBAHNE 3TOTO BOMPOCA ITO3BOIHUT CHOPMYIIMPOBATH HEKOTOPBIE (PyH-
nameHTanbHble puHIIITE OOIl, onHaKo Ha MpaKTHKE OTBET Ha HA HETo, Kak
TIPaBHUJIO, ONPEEIISETCS CyOBEKTHBHBIM OITBITOM ITPOr PAMMHCTA.

[Ipu KoMMpOBaHNY KJIACCOB aKTYaJIbHOCTh pAcCMaTpPHUBAEMOTrO BOIIPO-
ca 0 SIBHOM WJIM HESIBHOM ITPEACTAaBJICHUN acCOLMAllNy ncue3aet. B jaHHOM
cilydae KoOJ| Ha sI3bIke ImporpaMMupoBaHusi Java siisieTcst Gosiee TpyObIM
CpEACTBOM OIMCAHUA MpOrpaMMHOil cymHoctu, yemM UML-Monens, mo-
CKOJIBKY B KOJIE TIOJIE, OIIpeersieMoe B rpa)iueckoM CHMBOJIE Kiacca, He
OTIIMYAETCS OT OIS, ONPEACISIEMOT0 acCOMAIE. Y MPOrpaMMHUCTa €CTh
TOJIBKO OZIMH CIIOCO0 CBsI3aTh OOBEKTHI IBYX PAa3JIMYHBIX KJIACCOB B HOBYIO
CYIIHOCTb — IIPH TIOMOIIH NTEPEKPECTHBIX CCHIJIOK. TO 03HAYAET, YTO B Ka-
MKJIOM M3 KJIACCOB HEOOXOIMMO OOBSIBUTB TIOJIE JUISI XPAHEHHSI CCHUIKH/CCBI-
JIOK Ha 00'bEKT/00BEKTHI IIPOTHUBOIIOIOKHOTO Kiacca. [loaTomy obe mozenu,
MIPUBEJCHHBIC Ha puUC. 4.22, 0TOOpaxkaroTcs HE B pa3IUYHbIC, a B OUH U TOT
e kox. Ha puc. 4.23 mpuBeneH Ko, B KOTOPBI 0TOOPaKaroTCs KaK MOJICHb,
TIpUBEJCHHAS Ha puc. 4.22 a), Tak U MOJIeNb, TIpUBeIeHHas Ha puc. 4.22 0).

public class Person {
private String name;
private Institution employer;
}
public class Institution {
private String address;

private Person[] employee;

}
Puc. 4.23. Kon kitaccoB Person u Institution miist Moaenen,
IIPUBEJICHHBIX Ha puc. 4.22
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4.5.2. MpepctaBnenne accounauun B BUAE Knacca

OTHOLIEHUE THIIA ACCOLMALINS UCIIOJIB3YETCSl ISl MOJICIIMPOBAHMUSI CH-
CTEMBI, B KOTOPOH paHee HEe3aBUCHMBIE OOBEKTHI OJJHOTO MJIM HECKOJIBKUX
KJIACCOB aCCOLMHUPYIOTCS (OOBEMHSIIOTCS)) B HOBBIE CylHOCTH. HoTtaruwu,
KOTOPBIE MBI UCTIONB30BAIH I N300pa’keHHs aCCOI[MAIMM Ha JHarpamMmme
KJIACCOB, MPE/ICTABIISIN HOBbIE CYITHOCTH MPU MOMOIIH CBS3EH MEXIY ac-
COIMMPOBAaHHBIMU 00BeKTaMu. IIpr 5TOM Mozenp oTpaxana TOIbKO (akT
HaJIMYMS CBSI3eH M HUKaK MX He crienuuurposana. OJHAKO, MOJICIb MOXKET
cozepxarp Oojee oApoOHYI0 MHPOPMALNIO O CBS3SIX, HAIPUMED, B BUJC
ux arpuOyToB (roseit) 1 noBeneHus (MeToaoB). [yt 3Toro He0OXOAMMO pac-
CMaTpuBaTh CBSI3H MEXJy 00bEKTaMH acCOLMMPOBAHHBIX KJIACCOB B Kaue-
CTBE 00BEKTOB KJIAcCa, MOJICJIMPYIOIETO OTHOIIEHHE TUIIA ACCOLUAIIMSL.

Hudero He MemaeT HaM MBICIUTh ACCOIIMALINIO KaK KIacc, 00beKTaMu
KOTOPOTO SIBISIIOTCA CBsA3H. [IokaxkeM, 4TO Takoe pacCMOTPEHHUE acconna-
MW HE TOJIBKO BO3MOXHO, HO U TenecoobpasHo. Ha puc. 4.24 nmpusencH
IIPUMED JIMarpaMMBbl KJIACCOB C OTHOLIEHUEM THIIA ACCOIHALINSI, UMEIOLINM
uMsi Fatherhood (OTHOBCTBO);. KOTOPOE YCTAHOBJIEHO MEXK]Y KJIACCOM
Man (MyxuuHa) 1 ki1accom Child (peO6EHOK). MHOXECTBEHHOCTH IOJIIO-
COB ATOTr'0 OTHOULICHUSI MOJIEJIIUPYIOT TOT (aKT, YTO OAMH MYKUHMHA MOMKET
OBITH OTIIOM HECKOJBKHUX JETEH, a OIMH PeOEHOK MOXKET UMETh TOJIBKO OfI-
HOTO OTIIa.

. *
oo ] father(l..l] Fatherhood children[0..] o o0y

Puc. 4.24. Accounanuus Fatherhood mMexay kiaaccamu Man u Child

Ha puc. 4.25 npuBenen npumMep auarpaMMbl KJaccoB, KOTOpasi aHa-
JIOTHYHA JUarpaMmme, n3o0pax&HHON Ha puc. 4.24, HO Ha STOW qUarpamme
oTHOolIeHUe Fatherhood npencraBieHo B BUIE Kilacca.

ITpu mpencraBiaeHUN accolyanuy B BHJE Kiacca B JUarpaMMy BBO-
IUTCA emé OAWH Tpad)uuecKuil CHMBOJ Kilacca, KOTOPBIM COETUHSIETCS C
rpadMuecKuM CHMBOJIOM aCCOIMAIIMH TPH TIOMOIIHM ITYHKTHPHOH JIMHUU.
WMs acconuanuu cTaHOBUTCS UMEHEM dToro kiacca. [loatomy, ecnu mpen-
MOJIaraeTcsl JalbHeilee pa3BUTHE AUArpaMMbl C LENIbI0 MPEACTaBICHUS
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acconuanyvum B BUIC KJiacca, TO uenecoo6pa3H0 HCIIOJIBE30BaTh Ty HOTAlUIO,
B KOTOpOﬁ UM accollMaliu 3a1a€TCs B BUJAC UMCHU CYIIECTBUTCIIBHOTI'O.

Fatherhood
acquisition:String
termination:String
cedeFatherhood(cedeDate:String):void

— Registration Country

father([1l..1]

childrenl0..*]
Child

Puc. 4.25. Accommanust Fatherhood, paccmarpuBaeMast Kak Kiace

Man

IIpencraBneHye OTHOIIEHNS TUIIA ACCOLIMALIMST B BUJIE KJIAcCa O3HAYAET, UTO
MBI UHMEPNPEeMUpyem C8s13U MeNCOY 00beKMAaMU ACCOYUUPOBAHHBIX KIACCO8 KAK
0b6vekmvl accoyuayuu-kaacca. Takass HHTEPIIpETaIys MO3BOJSET PACIIMPUTD U
YTOYHUTB OITHUCAHUE CBA3EH MPH TIOMOIIH TTOJIH M METOZOB aCCOIHAIINH-KIIacca,
XapaKTepPIBYIOMINX UMEHHO OTHOIICHNE acCOIMAINH, a He acCCOIMAPOBAHHBIC
KJaccel. Harmpumep, B cirydae mpecTaBieHus acconuanin Fatherhood B Buze
KJIacca, MOKHO YTOUHHUTD 9TO, OTHOLIEHUE CJICAYIOIMMHU MOSIMU U METOJIAMU:

= acquisition:String — gara yCTAaHOBJIEHUS OTHOILICHUS OT-
IIOBCTBA (J1aTa perucTpaiiyi HOBOPOXKIAEHHOTO peOEHKAa WU JaTa
PEeTHCTpaliX YCHIHOBIEHHOTO PeOEHKA);

= termination:String — maTa mpekpamieHus OTHOIIEHHS OT-
IIOBCTBA (IaTa PETUCTPAlUU CMEPTU peOEHKA WM NaTa JINIICHUS
MYXYUHBI POAUTENBCKUX MPAB);

= cedeFatherhood(cedeDate:String) — onepaunus neperayu
IpaBa OTIOBCTBA.

IIpencraBnenue OTHOLIEHMS THIA acCOLMALMS B BUAE Kjacca MO3BO-
JISIET paCIMPATH MOJEIb HE TOJILKO ITYTEM BBEICHU S MOJIEH U METO/I0B, OIU-
CBHIBAIOIIUX ACCOLMALIMIO-KIACC, HO U MYTEM BBEICHHS HOBBIX OTHOLICHHI
THIIA aCCOLMALUS MEXKIY aCCOLMAIMEN-KIaCCOM U JIPYTUM KJIACCOM HIIN
Jake MeXIy IBYMs accormanusmu-kiaaccamu. Ha puc. 4.25 BBenena ac-
conuanusa Registration (peI‘I/ICTpaHI/I}I) MEXKIY accolMaIuen-KjiaccoM



4.5. OTHOLLEHVE TVNa accounaLna 175

Fatherhood u kimaccom Country, KoTopas 100aBiIsSeT B MOIETh CBEJe-
HUS O TOM, B KaKOW CTpaHe 3aperucTPHPOBAHO OTIIOBCTBO.

[IpencraBineHne OTHOLICHUS THIIA ACCOLMAIMS B BHJE Kiacca M3Me-
HSIET CTPYKTYpPY HOBOI CYIIHOCTH, 00pa3yeMoil B pe3ysibTare acCOLHaIH
00bekToB. [lokaxem 10 Ha IpUMepe.

[Tyctb nMeeTcst oiMH 00BEKT Kilacca Man ¢ uMeHeM pavel 1 HECKOJIb-
K0 00bekTOB Kilacca Child ¢ mmenamu dasha mmasha.

B Tom ciyuae, ecnu yrmoMsHYThIe 0OBEKTHI KilaccoB Man u Child
00BeANHATOTCS, 00pa3yst HOBYIO CyIIIHOCTh, M MBI MOJEIHpPYEM 00Opa3oBaB-
LIYIOCSI CHCTEMY IIPH ITOMOIIX JHarpaMMbl KJIACCOB, IPUBEJICHHOM Ha PHC.
4.24, To TpaduyecKkn CTPYKTYpy 3TOW HOBOH CYIIHOCTH MOXKHO IpeicTa-
BUTH B BHJIC Tpada, n300pakeHHOro B BepXHeil yactu puc. 4.26. Itot rpad
WJUTIOCTPUPYET TOT (hakT, YTO HOBas CYLIHOCTh 00pa3oBaHa MyTEM Heno-
cpedcmeeHHoz0 ceA3vleanuss 00beKTa pave 1-(00beKT Kiacca Man) ¢ 00b-
ekTaMu dasha mmasha (00bekTHI KJlacca Chi1d).

Ecnu ske MBI Ipe/icTaBIIsIeM acCOHAINIO B BUIE KJIACCa X MOACIINPYEM
00pa3oBaBIIyIOCS CHCTEMY TP TIOMOIIN IHarpaMMBbl KJIaCCOB, TPUBEICHHOM
Ha puc. 4.25, To rpagUYecKu CTPYKTYPYy HOBOH CYIIHOCTH MOYKHO TIpe/cTa-
BUTH B BUJE I'pada, N300paKeHHOro B HMXKHEH yactu puc. 4.26. Dtot rpad
MOKa3bIBaLT, 4TO 00BEKT pavel (00beKT Kiacca Man) cBs3aH ¢ 00beKTaMH
dasha n masha (00bekTHI Kiacca Child) onocpedosanno — depe3 00b-
ekThl fatherhoodl n fatherhood?2 (00BeKTHI Kilacca Fatherhood).

a)

fatherhoodl

fatherhood?2

6)

Puc. 4.26. IIpumep HOBOII cymiHOCTH, 00pa3yemoii acconuanueii Fatherhood:
a) acconuanys Fatherhood He IpeicTaBiIeHa KJIACCOM;
0) accormanus Fatherhood sBIsIeTCS KIaccoM
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4.5.3. MHoXecTBeHHble, PEKYPCUBHbIE U TEPHAPHbIE
accouuauum

Mexy AByMsl KJaccaMH MOXKET OBbITh YCTaHOBJIEHO HECKOJIBKO OTHO-
IIeHni Tuna accouuanus. Tak, HampuUMep, MEX1y 00bEKTaMHU Kiacca JInd-
HocTell Person U 00beKTaMH KJlacca oprann3anuii Institution Moxer
OBbITH YCTAaHOBIIEHA ACCOLMALIMSI, BBIPAXKAIOIIasl OTHOILIEHNE MKy paboTo-
JIaTeNsIMHA 1 HAaéMHBIMHU PAaOOTHHKAMHU, U B TO JK€ BPEMsI MEX/ly 3TUMH KJac-
CaMU MOXET CYIECTBOBATh ACCOLUALINS, BEIPAXKAIOIIAsl OTHOIEHHE MEXKIY
3aKa34MKaMU U UCIOJHUTEIAMU. DTO pa3IMuHble OTHOWEHUS. B ToM ciy-
yae, KOrjla MeXJy AByMs KJIacCaMHU YCTaHOBJIEHO HECKOJIBbKO OTHOIICHWH
THIIA acCOLMALlUA, UX Ha3bIBAIOT MHOdMCecmeenHviMu accoyuayusamu. Ha
puc. 4.27 nmpuBeaeH MpUMEp THArPaMMBI KJIacCOB, KOTOpas UILTIOCTPUPYET
MHO)KECTBEHHBIE aCCOIMAIINH MEKy Kiaccamu SeaCraft (Mopckoe cya-
HO) U SeaPort (MOpCKoii OpT).

[0..%] sails to » [1..1]

SeaCraft ) SeaPort
[0..%] sails from b [1..1]

Puc. 4.27. llpumep nuarpamMmbl KJIacCOB ¢ MHOKECTBEHHBIMM aCCOLMALIUAMHU

Accormanusi ¢ UMCHeM sails to (ITBITh B) MOACTHPYET PEHCHI, OCY-
IIECTBIIIEMBIC B MOPCKOM TOPT, a acconuanus sails from (IWIBITh U3)
MOJICTTUPYET PEUCHI, OCYIICCTBIIIEMBIC H3 MOPCKOTO TIOPTA.

[IpuBeneHHBIC paHee MPUMEPhHI IUATPAMM KJIACCOB HUJLTFOCTPUPYIOT
OWHAPHOE OTHOIICHUE THITA ACCOIIMAIINHU, HJIM OTHOIICHUE, 00 TUHSIONICE
B HOBBIE CYIIHOCTH 00BeKmbl 08YX pA3IU4HbIX Kiaccog. B obuiem ciydae,
OmMHOWEeHUe MUNA AcCoyUuayusi Modcem 00wbeOUHIMb 6 HOGble CYUIHOCTU
00vexmuvl 00H020, 08YX UU bonee Kiaccog. VIHBIMU CIIOBaMU, OTHOIIICHHE
THIIA ACCOIUAIIHS MOXKET OBITh YHAPHBIM, OMHAPHBIM, TCPHAPHEIM U, B 00-
IIeM Clly4ae, N-apHbIM.

YHapHas accoIMaIys 9acTO HA3BIBACTCS PEeKYPCUBHOU ACCOYUAYUEIl.
Jlnarpamma KJ1acCoB, HJUTFOCTPUPYIOIIAsi PEKYPCHBHYIO aCCOIIHALIHIO, TIPHU-
BezieHa Ha puc. 4.28.
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parents[0..2]

children(0..*]

Family

Puc. 4.28. [Iprmep peKypCHBHOM acCOMaun

Accoranust ¢ MeHeM Family (ceMbsl) MOAEIHPYET CEMBbH KaK 00b-
€INHEHNE HEKOTOPOro KOJIMYECTBa OOBEKTOB OJHOTO M TOTO K€ KJacca
Person (mmuHOCTR). V3 muarpaMMebl, IPUBEICHHON Ha puC. 4.28, crenyer,
YTO CpPean 0OBEKTOB KJ1acca Person ecTh 00bEKTHI, UCIIOIHSIOLINE POIb PO-
nutenelt (parents), 1 00BEKTHI, HCIOIHSIONIUE POb NeTel (children).
MHOXeCTBEHHOCTH IOTIOCOB Ha PUC. 4.28 HHTEPIPETUPYIOTCS CISTYOIIUM
obOpa3oM. PebEHOK MOkeT T100 HE UMETh POoIUTeNeil, INO0 UMETh OTHOTO
WM ABYX POIUTENCH, a POJUTENIN MOTYT JHU0O HE UMETh HU OJHOTO PEeOEH-
Ka, 1100 NMETh HECKONIBKUX JeTel. MeX Ay 0OBEKTaMU OJHOTO M TOTO XKe
KJIacca MOXET OBITh YCTAHOBJICHO HECKOJIBKO PEKYPCHBHBIX ACCOIMAIIH.

XoTs1 OMHApHBIC U YHapHbIE (PEKYpPCUBHBIE) aCCOLMAIINY SIBIISIIOTCS HAK-
0oJ1ee YaCTOTHBIMH, HHOT/IA BOHUKAET HEOOXOMMOCTb UCIIONB30BATh IMepHAp-
Hele accoyuayuu. TepHapHasi-acconuanys Hy)KHa B CHTYalUsX, KOIZla HOBBIC
CYIIHOCTH 00pa3ytoTcs yTEM 00beJMHEHHsI OOBEKTOB, PUHAIISKALINX TPEM
pasnmuuHbIM Kiaccam. Ha puc. 4.29 npuBeneH npuMep TepHAPHON aCCOIHAITHH.

Lecture

startingDate:Date

t t[l..* 1..1
StudentGroup 9 L ] /\ sourcel ] [ Lecturer

place[l..1]

Auditorium

Puc. 4.29. TepnapHas accoruanms

Huarpamma xmaccoB Ha puc. 4.29 monenupyeT neknuio (Lecture) B
BHUJIE CYIIHOCTH, 00Opa30BaHHYIO IYTEM ACCOLMHMPOBAHUS OOBEKTOB TPEX
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KiaccoB: Lecturer (ekTop), StudentGroup (cTyneHYecKas Tpyma) u
Auditorium (ayauropus).

Js m300pakeHUsT TEPHAPHOW acCOIMAIMH Ha JUarpamMme KJIacCOB
UCTIOJB3yeTcsl rpadMuecKuii CHMBOJ poM0a, KOTOpBIH OOBEAMHSET Ipa-
(ryueckre CUMBOJIBI ACCOLMAIMIH, UCXOISIINE U3 CHMBOJIOB KJIACCOB, y4a-
CTBYIOIIUX B accolMaliuu (J'IeBaSI, ImpaBasi 1 HUXKXHASA BEPHIMHBL p0M6a Ha
puc. 4.29), a Tak)ke MYHKTUPHYIO JTHHHIO, UCXOISIIYI0 U3 CHMBOJIA Kilacca,
MIPECTABIIAIONIETO TEPHAPHYIO acCONMAIUio. TakuM o0pa3oM, TepHapHas
accolMalys Bceraa NpeacTaBiIsieTcsl B BUAE Kiacca. DTO 03HAYAET, YTO HO-
BBIC CYIIHOCTH, 00pa3yeMble TEPHAPHOW acCOIUAIlNel, paCCMaTPUBAOTCS
KaK 00BEKTHI KJIACCA U MOT'YT OBITh OMHUCAHBI JOMOTHUTCIBHBIMU MOJISIMH
n merogamu. Ha puc. 4.29 acconmanusg-kiaacc Lecture cHabxeHa MojeM
startingDate (#ara Hadaja JIEKIIHii).

TepHapHasi accouuanysi UMEET TPHU IOJII0CA, KKABIA U3 KOTOPBIX
OMCBHIBAETCS MMEHEM M MHOXeCTBeHHOCThIO. Ha puc 4.29 momioc, mpu-
MBIKAIOIUKA K Kiaccy StudentGroup, ommcaH UMEHEM target (Mu-
IIICHb) ¥ MHOXKECTBEHHOCTBIO [1..%]. IMs oTpakaeT poib 00BEKTOB KJlac-
ca StudentGroup B acCOIMALMN, & MHOXXECTBEHHOCTh — TOT (KT, YTO
O/IHa UJIN HECKOJIBKO CTYACHYCCKUX I'PYIIIl BXOAAT B COCTAB HOBOM CYyHUIHO-
CTH, MOAEIUPYEMOH accopanueil Lecture.

Ilomoc, mpumblKarOUIMi K Kiaccy Lecturer, onucaH HMEHEM
source (ICTOYHHUK) © MHOJKECTBEHHOCTRIO [1..1]. UMs source oTpaxa-
€T poib 00BEKTOB KJIacca Lecturer B HOBOH CYITHOCTH, @ MHOXKECTBEH-
HOCTH 03HA4aeT, YTO TOJIBKO OMH O0BEKT Ki1acca Lecturer (OANH JIEKTOP)
BXOJIUT B COCTaB HOBOM CYIIIHOCTH, MOZICIMPYEMOH accoiuanueil Lecture.

Ilomoc, npumbikaromuil Kk kjaccy Auditorium, onmucaH MMEHEM
place (MecTo) U MHOXKECTBEHHOCTBIO [1..1]. IMs place oTpaxkaer posib
00BeKTOB Kilacca Auditorium B HOBOH CYIIHOCTH, @ MHOKECTBEHHOCTD
OTpa)kaeT TOT (aKT, YTO TOIBKO ONMH OOBEKT Kiacca Auditorium (omHa
ayJIUTOPHST) BXOJUT B COCTaB HOBOM CYIITHOCTH, MOACTHPYEMOH acCOIIHAIH-
el Lecture.

Ecnu paccmarpuBath acconnanuio o0bEKTOB Kak Criocod co3aaHust Ho-
BbIX CYILLHOCTEH, TO HUYEro HE MEIAET, 110 KpailHel Mepe, YMO3PUTEIbHO,
€03/1aBaTh HOBBIE CYIIIHOCTH Iy TEM aCCOIMUPOBAHUS OO BEKTOB ITPOU3BOIb-
HOTO KOJHYECTBa KJaccoB. OmHAKO MpU MPaKTUYECKOM HCIIOIB30BAHUH
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OTHOIICHHSI TUIIA ACCOLUALINS B IHArPAMMax KJIACCOB OOBIYHO acCOLIUAIIHS
00BenuHSCT He OoJiee TPEX KITACCOB.

4.5.4. HaBurauusa gnsa OTHOLWIEHMA TUNA accolynayus

INon HaBuranuei 1Ist OTHOLIEHUS THIIA acCoLUanus OyleM MOHMMAaTh
«3HaHUS» 00BEKTa OJHOTO M3 ACCOIMMPOBAHHBIX KJIACCOB O TOM, KakKHe
00BEKTHI APYTHX KJIACCOB BXOIAT B HOBYIO CYIIHOCTB, 00pazyeMyIo acco-
nuanueil. Menonb3ys moHsTHe cBs3b, HABUTALMIO, B ClIydae OMHApHOH acco-
LUALA1, MOJKHO OIPEIEIUTh KaK «3HaHUSD) 00bEKTa OJHOT0 U3 aCCOLMUPO-
BaHHBIX KJIACCOB O TOM, C KAKUMHU 00BbEKTaMH IMPOTHUBOIOJIOKHOTO KJlacca
OH CBSI3aH.

HaBuranwms, B cmyuae OMHApHOH accoLMaIM, MOXXET OBITH JIBYCTO-
poHHeH n ogHOCTOpOoHHEH. Ecnm accormanys oObeAnHIET KIacch A U B,
TO 0OHOCMOPOHHAA HagU2ayus O3HAYAET, HAIIPIMEp, YTO OOBEKT Kiacca A
«3HAeT», C KAKUMHU O0BEKTaMH KJlacca B OH BXOJUT B HOBYIO CYIIHOCTb,
o0pasyemyro accolualmeii, Ho 00HEKT KJjlacca B «He 3HaeT», C KAKMMHU 00b-
eKTaMH KJacca A OH aCCOLMUPOBAH, a 08YCMOPOHHAA HA8U2aAY U O3HAYACT,
YTO OTMEUYEHHBIMHU 3HAHUSIMU 007a1al0T 00BEKTH 000MX KIIACCOB.

I'paduueckuii cHMBOM IJIi OTHOIICHUS THIA ACCOIHANNS, KOTOPBIHA
MBI HCTIONB30BAIH paHee, He CHEHU(HUIINPOBAI HAlPAaBJICHNE HABUTAIUH,
XOTS NPH OTOOPAKEHUH acCOLMANNU B KOJ MBI HHTEPIIPETHPOBAIIN €€ KaK
aCCOIMAIIHIO C JIBYCTOpOHHEH HaBuranuel (cM. puc. 4.23). [liist sBHOTO yKa-
3aHUsl HAalpaBJCHUS! HAaBUTALMK I'padMUecKUii CHMBOJI acCOIMAlUK CHA0-
JKaeTcs JOMOJHUTENbHBIMU 3JEMEHTAMM C yKa3aHHUEM HalpaBJICHUS pas-
PEIICHHOM HaBUTAIlMU M HAIPABICHHS, B KOTOPOM HaBHUTALlMA 3alpelieHa.
[TpousttocTpupyeM HUCIOIb30BaHNE HABUTALNHU ISl OTHOLICHUS TUIIA ac-
COIIMALINH Ha ITPUMEpE.

Ha puc. 4.30 npuBeneHbl TpU OJMHAKOBBIE 1HAarpaMMbl KJIACCOB € ac-
commanueil Fatherhood (cm. puc. 4.24), omnyaromuecs HarpaBlieHHEM
HaBHTallUH.

IlepBeiit BapuanT HaBuramuu (puc. 4.30, a) o3HayaeT, 4TO IS JIIO-
0oro oObekTa kjlacca Man MMEeT MECTO HaBHralus K oObeKTaM Kiacca
Child, cBI3aHHBIX C ’TUM 00BEKTOM. IHBIMH CIIOBaMH, JJIs1 KOHKPETHOTO
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MY KYHHBI (00BEKT Ki1acca Man), M3BECTHBI Bce €ro JeTH (0OBEKTH Kiacca
Child), HO s KOHKpeTHOro ped&HKa (00BeKT kimacca Child) He u3Be-
cTeH ero oterl (00BeKT Kilacca Man). ['padudeckuM CHMBOIOM HAaBHUTAITHH,
B CJIy4yac OJJHOCTOPOHHEH HaBHUTAIlUH, SBIISICTCS OTPE30K MPSIMOM, OIMH KO-
HEIl KOTOPOH CHaOKEH CTPENIKOM, a Apyroi — kpectukoM. CTpesika yka-
3bIBACT HAIIPABJICHUC HaBUTAllUW, a KPECTHUK — HaIpPaBJICHUC, B KOTOPOM
HABUTALIMS 3alpelieHa. SICHo, 4TO BO3MOKHOCTH NIEPBOTO BapuaHTa HaBH-
raIyy JoJDKHA OBITH 00ecriedeHa B Kiacce Man MmojeM ¢ MHOKECTBEHHBIMH
3HaUYeHUSAMHU TuMa Child, XpaHIIIUM CCBUTKH Ha COOTBETCTBYIOIINEC 00B-
eKThI Kiacca Child.

father[1l..1] childrenl0..*]
Man Fatherhood Child
a)
father[1l..1] childrenl0..*]
Man Fatherhood Child
6)
father[1..1] children([0..*]
Man Fatherhood Child

B)

Puc. 4.30. Bapuantsr HaBuranuu ais acconnanuu Fatherhood

Bropoii BapuanT HaBuranuu (puc. 4.30, 6) o3Havyaet, 4To AJIs JIIOOO-
ro oobekTa Kiacca Child uMeeT MecTo HaBHTralMs K COOTBETCTBYOLIEMY
00BeKTY Kilacca Man, CBSI3aHHOMY C 3TUM 00beKTOM. IHBIMU clloBamMH, JIs
KOHKpPETHOTro pebéHka (00BekT kiacca Child) u3BecTeH ero orer (00beKT
KJ1acca Man), HO JUIsl KOHKPETHOTO MY KYHHEI (00BEKT Kitacca Man) He U3-
BECTHBHI ero 1eTh (00BeKTHl kinacca Child). Bo3MokHOCTE BTOpOTO Bapu-
aHTa HaBUTAI[MKM 0OecreynBaeTcs 1mojaeM Tuma Man B kiacce Child, xpa-
HSIIIEM CCBUIKY Ha COOTBETCTBYIOIINI 00BEKT Kiacca Man.

Tpernii Bapuant (puc. 4.30, B) WILTIOCTPUPYET JBYCTOPOHHIOIO HAaBH-
Taluro " ABJISACTCA KOM6HHaHHeﬁ TICPBLIX ABYX BapuUaHTOB.

BapuanTtsl rpaguueckoro CHMBOJIA OTHOIICHHS THIA acCOLHUALHUS C
y4ETOM HaBUTALMH, TpUBeAeHHBIC Ha puc. 4.30, HanboIee 4aCTOTHEI, O/THA-
KO OHM HE UCUEPIBIBAIOT BCE BO3MOKHBIC BapHaHTHI. IlosHbIi HabOp Bapu-
AHTOB HaBUTallMU MPUBEJEH Ha puc. 4.31.
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roleA[x..y] roleB[x..y]
% AssociationName

a)

roleA[x..y] roleB[x..y]

6)

roleA[x..y] roleB[x..y]

B)

roleA[x..y] roleB[x..y]
AssociationName

)

roleA[x..y] roleB[x..y]

n)
Puc. 4.31. [TonHblit HaOOp BapHaHTOB Y4YETA HABUTAllUU
JUIsL OTHOILICHNUS THUIIA ACCOLUAIIMS:
a) HaBUTAIMs BO3MO)KHA B 000MX HAINPaBIICHHSIX;
0) HaBUTAIMS 3aIpelieHa B OOOUX HaIlPaBICHUIX;
B) HaBUTAIMs He crielM(UIIPOBaHa B 000MX HAIPaBJICHUSAX;
I') HABUTAIMs BO3MOYKHA B OJJTHOM HAalPABJICHUH U 3aIIPEILCHA B IIPOTHBOMOIOKHOM;
J) HABUTAIMsI BOSMOKHA B OJJHOM HAIPABJICHUU U HE ClielU(pUIINPOBaHa B
TIPOTHBOIIOJIOKHOM

4.5.5. OTo6paxkeHne GuHapHON accounaymn B NPOrpaMmMHbIA KOR

IIporpamMMHBIi KO, B KOTOPBIH OTOOpa)kaeTcst OMHApHOE OTHOIICHHUE TUTIA
ACCOIMAITHS, 3aBUCUT OT TOTO, ITPECTABIICHA JI ACCOMAIHS B BUJIC KJIacca M
MOJICITPYET TOIBKO TOT (DaKT, 9TO OOBEKTHI CBSI3aHBI MeX Ty co0oit. BHagae pac-
CMOTPHM CITy4aid, KOria OTHOIICHUE TUIIA ACCOIMAIHS MOICTHPYET TOIBKO «ITy-
YOK» CBsI3eH MesK /1y 00bekTamu. Ha30BEM Takyo accolmanuio accoyuayis-cessb.

Ipu 0TOOpakEeHUU aCCONMAIMU-CBSI3U B TPOrPAMMHBIN KO HEOOXOIH-
MO 00eCTIeYHTh BO3MOKHOCTD HABUTAIIUU MEXITY OOBEKTaMH acCOIIMAPOBAH-
HBIX KJIACCOB. DTa BO3MOKHOCTb Peajli3yeTcs MOJIeM, KOTOPOE Pa3MEIIaloTCs B
KJ1acce, 13 KOTOPOro JIOJKHA ObITh 0OecrieucHa HaBuranus. [Tone MoxxeT nMeTh
CAUHUYHOC UJIN MHOXKCCTBCHHOC 3HAYCHUEC, B 3aBUCHMMOCTH OT MHOXKCCTBCHHO-
CTH TIOJTIOCA aCCOIMAIAN Ha JuarpaMMme KiaccoB. Vims momoca oToOpakaeTcs
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B nMs TontsL. [lokaskem, Kakium 0OpazoM paboTaroT chopMyITHpPOBAHHBIE TIPABHU-
J1a TIpu 0TOOPa)KEHUH B KOJI MOZIENIEH, TpuBeieHHbIX Ha puc. 4.30.

Ha puc. 4.32 u3oOpaxeHa nepsasi U3 [uarpaMM KJIacCOB, U300paxEH-
HbIX Ha puc. 4.30, u cooTBeTCcTBYIONMH eif koa. Kak BuaHo Ha puc. 4.32, B
CIHICOK TIOJIeH Kiiacca Man J100aBJIeHO TOJE, OMPEeIseMOe acCOIHAIINCH.
[Tone umeer ums children, u tun Child. [TockoabKy MHOKECTBEHHOCTD
nonroca children 3agaHa BeIpaxkeHueM [0..*], TO 3TO IOJIE OIKUCAHO B
BUJIE OJHOMEPHOTO MACCHBA M CONEPKUT MHOXECTBO CCBUJIOK Ha OOBEKTHI
kiacca Child. SIcHo, 4To BBeZEHHE OTMEUCHHOTO TTOJIS TOJBKO B KJIacc Man
obecriedrBaeT OJIHOCTOPOHHIOIO HABUTAIIMIO U3 Kilacca Man B kitacc Child.

father([1l..1] children(0..*]
Fatherhood — o oi1d (pava)

public class Man {

.péivate Child[} <children;
)
public class Child {

}

Puc. 4.32. OToOpakeHne OTHOIICHHUS TUIIA ACCOLHAIMS-CBA3b B IPOrPAMMHBII
koz. Cityyaii ofHOHaNpaBJIEHHOI HABUTallMU U MHOXXECTBEHHOCTH rontoca [0. .%]

Ha puc. 4.33 mpuBeneHa BTopas U3 TuarpaMM KJIacCOB, H300paKEHHBIX
puc. 4.30, 1 COOTBETCTBYIOLUI € KOJI.

father([1..1] children(0..*]
| Man (Java) |s——————— Fatherhood Child {Java)
public class Man {
}
public class Child {
private Man father;
}
Puc. 4.33. OtoGpakeHre OTHOILIEHHUs TUIIA ACCOLMALIUA-CBA3b B IIPOrPAMMHBIN
kon. Ciryyaii ofHOHANPaBJIEHHON HAaBUTAlUK K MHOXKECTBEHHOCTH Totoca [1..1]
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B npumepe, npuBeaeHHOM Ha puc. 4.33, B CITUCOK monieif kimacca Child
nobasieHo nosne ¢ uMeHeM father u TunmoM Man. Ha nuarpaMme kiiaccos
MHOXKECTBEHHOCTh Mojtoca father ompenenserca BolpaxkeHueM [1..1],
nosTomy nosie father XpaHUT €AMHCTBEHHYIO CCBHIJIKY Ha 00BEKT Kilacca
Man u obecrieunBaeT HaBUTalKIo U3 kiaacca Child B kimace Man. ITockonbky
B KJlacce Child OTCYTCTBYIOT CCHUIKHM Ha OOBEKTHI Kjlacca Man, TO HaBUTa-
oM U3 knacca Child B kjnace Man OTCYTCTBYET.

Ha puc. 4.34 npuBenena TpeThs U3 nuarpaMm kiaccoB puc. 4.30 u co-
OTBETCTBYIOIINH €i KOJI, SIBJISIFOIMICS KOMOWHAIMEH KOJOB, TPUBEACHHBIX
Ha puc. 432 n 4.33. Jlnsa obecrieyeHus: IBYCTOPOHHEW HABHUTALMH, IO,
orpeziessieMble acconuanuel, 1o0aBIeHbl Kak B KoJ Kiacca Man, Tak U B
Koz kiacca Child.

father[l..1] children(0..*]
Mtan v o erood A Tl )

public class Man {
.péivate Child[] children;
public class Child {
’ .péivate Man father;
)
Puc. 4.34. OtoOpakeHue OTHOLICHHUS THIIA ACCOIMALINS-CBSI3b B IPOrPaMMHBIN
xon. Ciyuail IByHaIpaBIeHHOM HaBUTAIUU

PaccmoTrpum Teneph, KakuM 00pa3oM 0ToOpakaeTcs B KOJI OTHOIIIE-
HUe TUMa accolMalus B TOM Cllydae, KOT/la 3TO OTHOIIEHHE MPEICTaBICHO
B BHIe ki1acca. Ha30BEM Takyro accoruanuio accoyuayusa-kiacc. B mogpas-
nene 4.5.2 Mbl OTMETHIIH 1IEeCO000pa3HOCTh MPEACTABICHUS aCCOITUAITIN B
BHUJIE KJIacca M MOKa3ajH, KaKMM 00pa3oM Ha JuarpaMme KiaccoB M300pa-
JKaeTcsl acconuanusi-kiaacc. HamoMHUM, 9TO JUIst 3TOW LIEJN UCTIONb3yeTCs
rpaduuecKuii CHMBOJI KJIAcCa, KOTOPBIA COSIUHSCTCS ¢ TpaUIECKUM CUM-
BOJIOM aCCOIMAIMH MTPU TIOMOIIM IYHKTUPHOW JINHUM (CM. puc. 4.25). XoTs
TaKOH c11oco0 n300pakeHHsI acCOUAINU-KIIacCca COOTBETCTBYET CTAaHIAPTY
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UML, ero Henb3s Ha3BaTh YAAUHbIM, IOCKOJIBbKY IYHKTUPHAS IUHUS HE HE-
CET HMKAaKOW CMBICIIOBOW HArpy3KH, KpOME TOTO, YTO IOKa3bIBACT, KaKas
HMEHHO accoLMalus IpeacTaBieHa B BUae kiaacca. TOUHO TaKoH ke CMBICI
MeeT NyHKTUPHAas JINHUS B CHMBOJIE KOMMEHTapHs. bonee ynauHbIM sBIs-
eTcs TaKoH crnocod M300pakeHns JuarpaMMBbl KJ1accoB, IPU KOTOPOM acco-
L[UALMA-KJIacC SIBHO aCCOLMMPOBAH ¢ MCXOAHBIMU Kiaccamu. Ha puc. 4.35
IIPUBE/ICHA TUarpaMMa KJIaccos, MOTyUYCHHAs U3 TUarpaMMel Ha puc. 4.25 u
MOJICJINPYIOIAsi CHCTEMY, COCTOSIITYIO U3 ACCOIMUPOBAHHBIX KIaCcCOB Man
n Child.

father[1l..1] children[0..1]
Man {Java} Child {Java}

toChildren[l..*] toFather[1l..1]
Fatherhood {Java}

- acquisition:String , .
- termination:String < Registration — Country

+ cedeFatherhood(cedeDate:String):void

Puc. 4.35. JIlnarpamma kiaccoB, B KOTOpoi acconnarusi-kiacc Fatherhood
SIBHO aCCOLIMMPOBAH € KjgaccaMu Man u Child

MHOXECTBEHHOCTH TIONIOCOB Ha IHarpaMme, W300pakéHHOW Ha PHC.
4.35, 03HaYAIOT, YTO OAMH OOBEKT Kiacca Man CBA3aH C HECKOJIIBKUMH 00BbEK-
TaMH Kjacca Fatherhood, a oguH 00BeKT Kiacca Fatherhood cBsizaH ¢
OIHNM 00BeKTOM Kitacca Child. [Tpu oToOpaxkeHHn AuarpaMmsl, IPUBEICH-
HOH Ha puc. 4.35, B TporpaMMHBIH KO MOJII0CA aCCOLMALUI TPAHCIUPYIOTCA
B II0JIsI, OIIPEAEIAEMBIE acCOLMALEl B COOTBETCTBYIOLIUX KJIaccax ¢ y4ETOM
TOT0, 9TO 00€ accoluaIi UMEIOT IBYCTOPOHHIO HaBuramuto. Ha puc. 4.36
TIPHUBEZICH KO, COOTBETCTBYIONINH qHarpaMme, IpUBeIeHHON Ha prc. 4.35.

B kox kimacca Man BBeJIeHO Toie ¢ MMeHeM toChildren (K AeTIM) U
oM Fatherhood, XpaHsIIee CChUTKN Ha 00heKThI KiTacca Fatherhood,
Yyepe3 KOTopble 00ecreunBaeTcs HaBUralusi K COOTBETCTBYIOIINM OOBEK-
Tam kjacca Child. AHalloruuHoe molie, ¢ UMeHeM toFather (K OTIy) H
tunoM Fatherhood, BBeneHo B kiacc Child. Ilone XxpaHUT ccblIKy Ha
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00BeKT Kacca Fatherhood, yepe3 KOTOpHI oOecTiednBaeTCS HaBUT AN
K COOTBETCTBYIOIIEMY OOBEKTY Ki1acca Man.

public class Man {
private Fatherhood[] toChildren;

public class Child {
private Fatherhood toFather;

public class Fatherhood ({

private String acquisition; // ompemesieHO B Kjlacce
private String termination; // (onpemesieHO B KJjacce
private Man father; // onpeneyieHO accoluuaunen
private Child children; // omnpenesieHO accouMauuen

public void cedeFatherhood (String cedeDate) {
// wonm Mmeroma cedeFatherhood

Puc. 4.36. OTobpakenue kiacca-acconnanuu Fatherhood B mporpaMMHBIiA
KO

[NockompKy accoruaris Mex Iy kiaaccamMu Man u Child mpeacraBie-
Ha KJIACCOM, TO e€ MOYKHO OIUcaTh 0oJiee MOJPOOHO IIPU TIOMOIIH MTOJICH U
METOJIOB, XapaKTEPU3YIOLIUX aCCOIUAIIUIO, a HE KJIACChI, MEXIY KOTOPBIMH
YCTaHOBJICHO 3TO OTHOIIICHUE.

4.5.6. Oto6paXkeHue peKypcuBHON accounanum B
nporpammublii Koa

PekypcuBHast acconuanmsi, Tak ke, KaKk W OWHapHas accolua-
U, MOXET OBITH acCOIMAIMEi-CBSI3bI0 HJIM acCOLUAIlMEH-KIIacCOM.
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PexypcuBHas accouamnusi-cBsI3b MOACINPYET IIYUOK CBA3CH MEX Y 00B-
eKTaMM OZHOTO M TOTO Xke Kiacca. IIpu oToOpaskeHN peKypCcuBHOM ac-
COLIMALMH-CBA3b B IIPOTPAMMHBII KO HEOOXOINMO YUUTHIBATh CIENYIO-
e 0CoOOEHHOCTH.

1. HecmoTpst Ha TO, YTO Ha AMAarpaMMe KJacCOB PEKypCHBHAs acco-
LUALNs HUMEET [Ba MOJI0CA, MOAbKO 00UH U3 NONIOCO8 0OMobpadica-
emcs 8 Koo.

2. Ilonioc accoyuayuu mpanciupyemcs 6 noie, 00vasisiemMoe peKyp-
CUBHO, I, CITEJIOBATEIBHO, IMsI THIIA 3TOTO MOJISI COBNAAACT C IMEHEM
KJacca.

3. Pexypcusnas accoyuayus modxcem umems 00U uiu 08a 6apuan-
ma omobpadxcenus 6 kod. Eciu npu momMomy peKypcuBHON acco-
LUAU MOJCIUPYIOTCA CA3U MedHCOY 00bekmamu, uMerouumu
00UHAKOBYII posiesoli cmamyc (HAIPUMep, CBSI3U MEKIY O0BeK-
TaMHU-y3J1aMl HEOPHUEHTHPOBAHHOIrO Tpada), TO UMEETCs TOIBKO
OJIMH BapHaHT OTOOPAKCHUS MOJIEIN B IPOTpaMMHBIN Kox. Eciun
IpU TOMOIIM PEKYPCHUBHON ‘aCCOIMAIlMM MOJICIUPYIOTCS C8A3U
Mexncoy odvexmamu, UMEWUMU Pa3nudHblil pojesoli Cmamyc
(HanpuMep, CBSI3U MEXAY OOBEKTaMH-POAMTEISIMH M OOBEKTa-
MU-IETbMHU /I KJlacca Person, TO HMEETCs [Ba BApUaHTa OTO-
OpaxeHUs MOJIENIN B TIPOTPAMMHBIN KOJI.

PaccmoTpuM HeckopKO MpuMepoB. HeopreHTHpOBaHHEIH T'pad) MOXK-

HO TIPEJICTaBUTh B BUJIE PEKYPCHBHOI accolManiyu 00bEKTOB Kilacca Bep-
muH rpada (kaacc Vertex), MOCKOIBKY PEKYpPCHBHAS ACCOLMALMS, IO
CYTH, MOZICJIIPYET 0TOOpaKEHHE MHOXKECTBA OO BEKTOB HEKOTOPOT'o KJlacca
Ha cebs1. Tuarpamma Ha puc. 4.37 MonenupyeT HCOPUCHTUPOBAHHBIN rpad
IIPY TIOMOLIH PEKYPCUBHON acCOLUAIINN.

Mapping ————
neighbors[l..*] bping

Vertex

vertexName:String self[l..1]
numbOfVerteces:int {readOnly}

getDegree(vertexName:String):int

Puc. 4.37. Mozenb HEOPHEHTUPOBAHHOTO T'pada ¢ UCTIOTB30BAHUEM
PEeKypCUBHOI accoranuu
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I'padrgeckuii ciMBONI acconuanyy He CHaOXKEH CTPEIKaMH, M 3TO 03-
HaYaeT, YTO HABHUTAIUS MEXKIY OOBEKTaMH Kiacca Vertex He ONpeelicHa.
ATpuOyTaMu Ki1acca BEpIIUH SBISIOTCS UM BEPIIUHBI (ToJle vertexName)
Y KOJIMYECTBO BEPILIUH (cTarnyeckoe nosie numbOfVerteces). [loBenenue
OMKMCAaHO METOAOM-3alpocoM getDegree, KOTOPBIM ISl KaK/I0d BEPILIMHBI,
3aJJAHHON UMEHEM, BO3BPAIIIAET €€ CTeMeHb (KOTMIECTBO HHIMJICHTHBIX pedep).

Nms accormarnun— Mapping (otodpaskenue). OIiH U3 ITOTFOCOB ACCOIHU-
ary UMeeT UM self W COOTBETCTBYET TeKyIIeMy OOBEKTY Kilacca Vertex.
Bropoii momoc umeet ums neighbors (cocenn) U MOIETHPYET MHOKECTBO
Y3JI0B, HEOCPEJICTBEHHO CBSI3aHHBIX C JAHHBIM Y3JI0M. Ero MHOXECTBEHHOCTh
OIKCaHa BBIPKEHHUEM [1..*], KOTOPOE O3HAYAET, YTO IPOU3BOJILHBIN y3€I MO-
XKET 6I)IT]: CBs3aH ¢ OAHUM HJIU HEKOTOPBIM KOJIMYCCTBOM Y3JIOB.

Ha puc. 4.38 mpuBeneno otobpaxxenue momenu Ha puc. 4.37 B mpo-
rpaMMHBIHN KofI. IToCKONBKY peKypCHBHAS aCCOMHUAIIHS, TPH TOMOIITH KOTO-
Ppoii MBI MOZETTHPYEM HEOPUEHTHPOBAHHBIHA T'pad, MOIEIIUPYET c8:3U MeAHcOy
obvexmamu, UMerwuMU 0OUHAKOBbIL POTe8ol CMAmyc, TO MMEETCS TOIBKO
OJTMH BapHaHT €¢ 0TOOpaKEHUS B KO,

public class Vertex.{ // mob6on yszen

// momnsa

public String vertexName;

public Vertex[] neighbors; // omnpenejieHO PEeKypPCUBHO
public static final int numbOfVerteces;

// meTon
public int getDegree (String vertexName) {
// wom meroma getDegree

Puc. 4.38. Koz, coorBercTByomuii Mmoaenu Ha puc. 4.37

[pu oTOOpaskeHNH MOZICITH, TIPIBEICHHOI Ha prc. 4.37, B KO MCIIONTB30BaH
TOJIBKO OJJUH M3 TOJIFOCOB PEKYPCUBHOM accolualy ¢ UMeHeM neighbors.
[Tone neighbors mMmeer THI Vertex W A KaKIOro o0ObEKTa Kiacca
Vertex COIepKUT MHOKECTBO CCBUIOK Ha 00BEKTHI ATOT0 JKe Kilacca Vertex.
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Huarpamma Ha puc. 4.39 HLTIOCTPUpPYET CITydaii, Korjaa 0ObeKThI, CBsI-
3aHHBIC PEKYPCHUBHOM accolnaliieii, MMEIOT pa3IMyHbIi POJICBOI cTaryc.

Matherhood ——
mother[l..1]

Woman

firstName:String
secondName:String daughters[l..*]
yearOfBirth:int {readOnly}

getAge():int

Puc. 4.39. Mozens otHomenus Matherhood ¢ UCHOJIB30BAaHUEM PEKYPCHUBHON
accouuanuu

Huarpamma kiaccoB Ha puc. 4.39 MopenupyeT MaTepUHCTBO.
MareprHCTBO paccMaTpUBACTCs KaK CYITHOCTB; CBSI3BIBAIOMIAS MEKIY CO-
00l 00BEKTHI KiTacca Woman (KeHIuHA). CBsI3H MKy 00bEKTaMU MOJIC-
JIUPYIOTCS PEKYPCUBHOMN acconuanueit ¢ uMeHeM Matherhood (MaTepus-
¢TB0). OO0BEKTHI KJIacca Woman UMEIOT JIBa pa3IMnYHbIX POJICBBIX CTaTyca,
OTpPaXCHHBIX B MMEHAX MOIIOCOB-accoruanui. OIHN UX HUX MOJACIUPY-
10T MaTepei, ¥ UM COOTBETCTBYET IOJIOC aCCOLMAIMH C UMEHeM mother
(MatTp), a Ipyrue — I0Yepeil, MM COOTBETCTBYET IOTIOC aCCOIMALNN C
nMereM daughters (modepm). MHOXECTBEHHOCTh IIONIOCA C HMMEHEM
mother 03HAuYaeT, 4TO y JAOYEPU €CTh TOIBKO OJHA MaTh, & MHOXKECTBEH-
HOCTB IIOJIFOCa C UMEHeM daughters yTBepXkAaeT, UTo y MaTepH eCTh OfIHa
WJIM HECKOJIBKO J0YEpei.

Kmacc Woman xapaktepusyeTcss TpeMs aTrpuOyTamu: HMs (Toie
firstName), ¢amunusa (mone secondName) W TOX POXKIACHUS (TTOJE
yearOfBirth). [loBenenne kiacca Woman OMHCAHO METOIOM-3aIIPOCOM
¢ IMEHeM get Age, BO3BPAIIAONINM BO3pacT.

Ha puc. 4.40 npuBeneHs! 1Ba BapuaHTa 0TOOpaXXEHUsI MOJICIIN Ha PUC.
4.39 B nporpaMmMHublii koJI. Kozbl oTiH4aroTCs TeM, KaKoi U3 JBYX MOJIOCOB
PEKyPCHUBHOM acCOLMALIMN YUYUTBHIBACTCS MPU OTOOPAXKEHNUN MOJICIIH.

B BapuanTe a) mpu 0ToOpaKeHUH MOACTH B KOJI YUHUTHIBAJICS TONIOC C
nMereM daughters. [loaToMy B cmucok monei kimacca Woman BKJIIOUE-
HO peKypCHUBHO 00BsABICHHOE ToNie daughters. [loe XpaHUT CCHITKH Ha
00BEKTHI KJIacca Woman, KOTOPBIE MOACTUPYIOT ToUepeil.
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B BapuanTe 0) mpu 0TOOpaXCHUH MOJIENH B KOJ YIUTHIBAJICS TIOTIOC C
nmeneM mother. [ToaToMy B criucok moneid kiracca Woman BKIIIOUCHO pe-
KYPCUBHO 00BSIBIICHHOE 110JIe mother, XpaHsilee CChlIIKY Ha 00bEKT KJlac-
ca Woman, KOTOPBIH MOJICTUPYET MaTh.

public class Woman { // kjacc mMaTepen

// monsa

public String firstName; // vmMsa MaTepu

public String secondName; // bavMunusa maTepu

public final int yearOfBirth; // rom poxn. mMarepn
public Woman[] daughters; // onpemnesyieHoO PEeKypPCUBHO
// mMeroxn

public int getAge () {
// wom MeToma getAge ompemengeT BO3PACT MaTepu

3)

public class Woman { //-kJjacc modepen

// mouss

public String firstName; // vma mouepwu

public String secondName; // bavunua mouepu

public final int yearOfBirth; // ronm poxn. mouepwm
public Woman mother; // onpemesyieHO PEeKYyPCUBHO
// meron

public int getAge () {
// xom MeToma getAge ompenesyiseT BO3PACT OOYepU
}

6)

Puc. 4.40. Konpl, cooTBeTCTBYIOLIME MOJIEH Ha puc. 4.39
a) yuuTsIBaeTcs moitoc daughters; 6) yauTeiBaeTcs noioc mother
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4.5.7. OrpannyeHus ansa OTHOLWEHMA TMNA accouuaums

OrpaHudeHus JIUIsl OTHOLICHHS THIIA aCCOLMAIIMSI LIeJIecO00pa3Ho pac-
cMaTpuBaTh, Pa3ieNuB UX Ha JBe rpynmnsl: (1) orpaHudeHus Ay OTHOILIE-
HUA THUIA aCCOLMAIUA-CB3b U (2) OrpaHUYEHUS Il OTHOLICHMS THIIA ac-
conuanusa-Kiace.

INonroca acconnanum-cBsi3u 0TOOPaNKAIOTCS B MOJISI, ONPEIEIISIEMbIE
acconuamnuei, u mosromy enuHcTBeHHBIe OCL-0rpaHnveHus, IpUMEHH-
MBbI€ JUISl 9THX aCCOLMANNH, — 3TO OTPAaHUUYCHUS, cenHpUIHupyIoIIHe
HavaJIbHbIE 3HAYEHMS MOJeH, MO0 orpaHuyeHus, cnenuduuupyomme
npaBuia GOpMUPOBAHUS IIPOM3BOAHBIX MOJIEH (B TOM cilydae, eciu Io-
J10Cc oToOpaxkaeTca B mpousBogHoe noiue). [losatomy ais orpanndeHus
THIIA aCCOIMAIUA-CBA3b I€JeCO00pa3HO MCHOJIb30BAaTh E€CTECTBEHHO-
SI3BIKOBYI0 (JOPMY 3aIlMCH OTPAaHUUYCHHUH, KOTOpas HE CTECHSET paspa-
00TUMKa MOJENH, W MO3BOJAET BKIIOYATh B MOZACIb CaMbIe Pa3INYHBIC
OTpAaHMYCHUS, a HE TOJIBKO OTPAaHMYEHHS TOJIIOCOB, KaK B CIydae HcC-
nonb3oBanus OCL. Breicokasi cTeleHbp HEOmpeneaEHHOCTH Takoi (op-
MBI 3a[IUCH OI'PAaHMYEHUH SBIISCTCS IIATOM 32 YHUBEPCAIbHOCTh U T'HO-
KOCTb.

Puc. 4.41 unnrocTpupyeT UCroab30BaHHE ECTECTBEHHO-SI3bIKOBOM (hop-
MBI 3aIIMCH OTPAaHUYEHUH AJIS CIydast aCCOIMAINH-CBSI3H.

4 is visible on the .
Screen - Window
display[l..1] datal[l..*]{ordered}

Puc. 4.41. IIpumep ecTeCTBEHHO-SI36IKOBON (DOPMBI 3aICH OT PAHUUCHHH JUIS

OTHOIICHUS TUIIAa acCoIralus-CBsA3h

Juarpamma Ha puc. 4.41 MonenupyeT HOBbIE CYITHOCTH, 00pa3yembie
accoruarnmei OMHOro U3 00BEKTOB Kiacca Screen (IKpaH) U HEKOTOPOTO
KoJIMuecTBa 00beKTOB Kilacca Window (okHo). Iomroc, mpuMBIKaOmui K
Kjlaccy Window, momedeH orpanmdeHueM {ordered} (ymnopsio4eHbI).
OTO OrpaHUUYEHHE O3HAYAET, YTO OKHA PACIIOJIOKEHBI Ha SKPaHE HE MPOU3-
BOJIBHO, @ B HEKOTOpOM nopsiake. Hanmpumep, okHa pacnosiararoTcst Ha dKpa-
HE B IOPAAKE UX MOABJICHUA C IICPEKPBITUEM, 4 TIOTTHOCTHIO BUAVUMBIM SABJIS-
eTcs nociiegHee okHO. OTMETUM, YTO XOTsI OTpaHUYEHNE U 3allHCaHO Toce
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WMEHU 1 MHOXKECTBEHHOCTH TIOJIFOCA, OHO XapaKTepH3yeT MMEHHO accolna-
LIMI0, @ He 00BEKTHI Kilacca Window.

Kacconuanusm-kiaccam npuMenuM Bech apceHas OCL-orpanuuenuii,
YTO MO3BOJISACT JETAIBHO YTOUYHUTH OTHOILEHHE TUMa accounanus. Kiacc,
MOJICJIMPY 0NN ACCOIMAINIO0, MOXKET ObITh OrpanuyeH npu nomoinu OCL-
OrpaHUYeHHH, CIelU(UIIMPYIONIUX ero MHBapuaHThl. HamoMHuum, 4yTo nH-
BapuaHT Kjlacca — 3TO OyJIeBO BBIPAKEHUE, KOTOPOE OrPaHUYMBAET 00B-
eKTHI KJIacca M KOTOPOE IOJKHO OCTAaBATHCS MCTUHHBIM Ha MPOTSHKCHUN
CymecTBOBaHUS Jo0oro oobekTa 3Toro kiacca. Ecim OCL-orpannyenue
crenudUIUpyeT MHBAPUAHT acCOLMALNU-KIIAcCa, TO OHO OINpEessieT He-
KOTOpO€ HEU3MEHHOE CBOWCTBO OTHOILIECHHUS, OOBETUHSIONIET0 OOBEKTHI
B HOBYIO CyIIHOCTh. Hampumep, OTHOIIEHHE THUIIA aCCOIMALUS C UMEHEM
Marriage (CympyKecTBO), yCTAHOBICHHOE MEXIy Kiaccamu Man (Myx-
9rHa) ¥ Woman (KCHIIMHA) U MPEeICTaBICHHOE B BUJE KJIacCa, MOXKET OBITH
YTOYHEHO MHBAPHAHTOM, OTPAHNIHMBAIOIIAM BO3PACT MYKYHMH U JKCHIIINH,
BCTYMAIOMuX B Opak. B obmem ciyyae, K acconnaniy-KiIaccy NpUMEHUMBI
Bce OCL-orpanunuenus, npeJHa3Hau€HHbIE JJIs1 OTpaHUYEHUS Kiacca.

Ionst  accoumanuu-xinacca MoryT ObiTh  yrouneHsl  OCL-
OrpaHUYCHUSIMH, CIEHU(UIMPYIONIMMU WX HadyajbHbIC 3HAYCHUS, a €CIH
cpenu mosei UMEIOTCSI IPOU3BOAHEIC, TO M OTPAHUYCHUSIMH, CIICIU(UIINPY-
IOIIMMHU NTpaBuia GOPMUPOBAHUS IIPOU3BOAHBIX MOJICH.

MeTonbl  accorManuu-kiacca MoryT ObITh  yTouHeHB OCL-
OTpaHUYCHHUSIMH, CHEHUPUIUPYIOITIMH UX IIPETYCIOBHUS U IIOCTYCIOBHS a,
B 00IIEeM Cilydae, BCEMU OrpaHMYCHUSIMU, NTPEIHAa3HAYCHHBIMHA JJISI Orpa-
HUYEHUs MeTo/0B. JluarpamMma Ha puc. 4.42 WITIOCTPUPYET UCTIONb30BaHHE
OCL-orpann4eHuii A7 yTOUHEHHS aCCOLMAIIMU-KIIAcCa.

Juarpamma Ha puc. 4.42 MomeaupyeT CTPYKTYpPy CHUCTEMBI, COCTO-
SIeld U3 JBYX acCOLMHPOBAHHBIX KiaccoB Man M Woman. Accomnuanus,
YCTaHOBJICHHAs MEXKAY KiaccaMu Man u Woman, uMeeT UM Marriage u
IIpe/ICcTaBJIeHa B BHJIE Kiacca. [IpencraBienne acconuaniy B BUAE Kyacca
MO3BOJISIET OMMCAaTh ACCOLUALMIO MpU HoMmomu nois dateOfMarriage
(mata 3akiroueHUs Opaka) U MeTofa registration (peructpanus Opaka).
Merton registration yrounén npu nomomu OCL-orpaHuueHus, crer-
UPULIMPYIOIIETO IPEAYCIOBHE BBINOJIHEHHsI 3TOro Mmerona. HamomHuwm,
YTO MPEAYCIOBHE JIOJKHO OBITh MCTHHHBIM B TOT MOMEHT, KOTJa METOX
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HauWHACT BHITIONHATHCA. Eciy mpeayciioBre MpuHIMAET JIOKHOE 3HAYCHUE,
TO MeTox He BeImonHseTcs. [IpexycioBre MeTona registration cnenu-
¢unupyer Bo3pacTHbIC OTPAHHYCHHS HA BCTYIUICHUE B Opak W 3amperiact
pErUCTpUPOBaTH Opak B TOM CiIydae, KOrja BO3pacT MYXKYHHBI JTUOO KCH-
IIMHBI MEHbIIIE BOCEMHA ILIATH JIET.

Marriage
dateOfMarriage:Date

registration(date:Date, he:Man, she:Woman):void

Man husband[1..1] wife[l..1] Woman
age:int age:int

context Marriage::registration(date:Date, he:Man, she:Woman):void
pre: (husband.age > 18) and (wife.age > 18)
post: true
Puc. 4.42. ITpumep ncnonszoBanust OCL-orpanndeHuii 115 yToUHeHUs
acconyanuu-Kiacca

B OCL-BbIpaxkeHuu mpeayciioBusi MeTofia registration npucyr-
CTBYIOT TOJIS Kj1accoB Man u Woman. [lockonbky MeToq registration
00BsBIIEH B IpyroM kiacce (kiacce Marriage), TO IPH 3allUCH ITUX II0-
JIE! MCIIOJIb30BaHbI NIOJIHBIE HMEHA: husbant.age u wife.age, oTpaxa-
IOIIME HABUTALMIO OT Kjacca Marriage Kk kjnaccam Man ¥ Woman. OCL
no3BosisieT npu 3anucu OCL-BbIpakeHH UCII0Ib30BaTh MO KJIaCCOB, ac-
COLIMMPOBAHHBIX C KJAcCOM, YKa3aHHBIM B KOHTeKcTe. M3 auarpaMmMbl Ha
puc. 4.42 sBHO He ClIeNyeT, UTOo Kjacc Marriage accoMUPOBAH C Kiacca-
MU Man u Woman. OnHako, paHee (cM. puc. 4.35), MbI TOKa3aiH, 4TO TaKHe
accoLMaluy UMEIOT MECTO.

4.5.8. Yuet nasurauyum B OCL-BbIpaXKeHnsix

ITpu 3anucu OCL-orpannyeHuiit HaBUTAIMsI TPUMEHSIETCS BO BCeX
cnyuasx, korma B OCL-BeIpaXeHUH HCIOJIb3YIOTCS HE TOJBKO TOJISI
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KJacca, yKa3aHHOTO B KOHTEKCTE, HO M TOJSI «IYyXKHUX» KJIaCCOB, acCo-
IHUUPOBAHHBIX C KJIACCOM, YKa3aHHBIM B KOHTeKcTe. [Ipu aToM «ayxue»
KJIaCChl MOTYT OBITh aCCOIMHPOBAHBI C KJIACCOM KOHTEKCTa KaK HEIO-
CpPEICTBEHHO, TaK U OMOCPEIOBAHHO Yepe3 OJMH MJIM HECKOJbKO KJlac-
COB-TIOCPETHUKOB.

Hapuranus ot kiacca, yka3aHHOT'O B KOHTEKCTE, K HETIOCPECTBEH-
HO U OIOCPEIOBAHHO accolnuupoBaHHOMY kiaccy B OCL-BbIpakeHHH
oToOpakaeTcs MPH IMOMOIIH TTOJTHOTO UMEHH, OIMCHIBAIONIETO «ITyThY» OT
KJIacca, YKa3aHHOTO B KOHTEKCTE, K ITOJIF0 aCCOIMMPOBAHHOTO Kiacca. B
KauecTBE 2JIEMEHTOB MMOJTHOTO UMEHH UCHOJIb3YIOTCSI HMEHA MOJI0COB ac-
conualm.

Ha puc. 4.43 npuBeneHa quarpamma KJjaaccoB, KOTopasi OyJIeT HCIOb-
30BaHa JJIsl WILTIOCTPAIMK CTPYKTYPBI TIOJTHOTO UMEHHU, HEOOXOIMMOTO JIIsI
OCYIIECTBIICHNS HAaBUTALMN B CHCTEME aCCOIIHMPOBAHHBIX KJIACCOB.

Knacc, ykasaHHblil
B KOHTekcTe OCL-BbIpaxeHus

A refToB B refToC c
attrA:String attrB:String attrC:String

Puc. 4.43. HaBuranus Mex1y acCOIMMPOBAHHBIMU KJIaCCaMU
C MCIOJIF30BaHUEM TIOJTHBIX UMEH TT0JIeH

Mopenb, mpuBeieHHas Ha pHc. 4.43, BKIIIOYaeT TPU aCCOIIMMPOBAHHBIX
Kjacca ¢ umeHaMu A, B u C. Kaxablii U3 KJIACCOB COACPKUT MO OTHOMY
TIOJTI0, OTIPE/ICIICHHOMY B CHMBOIIE Kjlacca. JTO TOJS ¢ UMCHAMHU attrA,
attrB m attrC. Kpome aTux nonei, kaaccel A U B cofep:kaT MO OJHOMY
TIOJII0, OPEAEIAEMOMY HOIIOCOM aCCOLMALUU. DTO Moje ¢ UMeHeM re £ ToB
U KJ1acca A M moJie ¢ uMeHeM refToC s KJilacca B.

[Iycte HaM HeoOxonuMmo coctaBuTh OCL-BhIpaXkeHue s OHOTO U3
orpannueHui kiacca A. Ecnu B 3tom OCL-BeIpaskeHHH HEOOXOIUMO HC-
TMOJIL30BaTh MoJjyie attrB kjacca B, To uMda nojist attrB HOKHO UMETH
CTPYKTYPY, IPUBEICHHYIO Ha puC. 4.44.
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Ims nons knacca A,
onpejensemoe accounaumeil —
CCblfika Ha 06bEKT Knacca B ims nons knacca B

refToB.attrB

Ims nontoca accouunayum

Puc. 4.44. CtpyxTypa MOJTHOrO UMEHH IOJIsl B CIIyYae HAaBUTALUU MEXAY JAByMs
HETIOCPEICTBEHHO ACCOIMMPOBAHHBIME KJIaccaMt A U B (cM. puc. 4.43)

PaccmoTpuM, Temneps, ciaydait, koraa B OCL-BbIpaskeHue, 1151 OrpaHu-
YeHUs KJiacca A, He0OXOIMMO MCIIONIb30BaTh Nojie attrC kiacca C. Kiace
C accoLMUPOBAH C KJIACCOM A OMOCPENoBaHHO uepes kiacc B . Ha puc. 4.45
MIPUBE/ICHA CTPYKTYpPa TOJHOTO MUMEHH IOJIs, KOTOPOE JOIKHO HMCIOJB30-
BaThCs B 9TOM CIIydae.

Ims nons knacca A, ims nons knacca B,
onpejensemoe accounaumeil — onpeaensiemoe accoumalmuen —
CCblnka Ha 06beKT Knacca B CCbINKA Ha 06bEKT Knacca C

L

refToB.refToC.attrC

ims nons knacca C

ims nontoca accouuaymum /Ims nontoca accounaymum

Puc. 4.45. CtpykTypa MoIHOT0 UMEHH MOJS B CIIy4ae OMOCPEJOBAHHOM
HaBHUTAIlMU B CHCTEME M3 TPEX aCCOLMUPOBAHHBIX, KJIaccoB (cM. puc. 4.43)

OnucaHHBIN CITOCOO HABUTAIIMH MEXKY acCOIMUPOBAHHBIMM Kiiacca-
MU C HOMOIIBIO MOJTHBIX MMEH IOJICH HCIIOIb30BaJICs HAaMU paHee MpHu 3a-
mucu OCL-BeIpakeHUH B CHCTEME ydeTa IpoIaki OUJIETOB Ha aBHAPEHCHI
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(puc. 3.45) u B mpensiaymeM maparpade B mpuMepe ucnonb3oBanus OCL-
OrpaHMYCHHMS JIJIsl yTOYHCHHUS accoluannu-kiacca (puc. 4.42).

4.6. OTHOWEHNA TMNA YacTb-1leNoe

SI3pik UML 1no3BosisieT MOAEIuMpoBaTh OTHOLIEHUE MEXKAY CTPYK-
TYPHBIM 3JIEMEHTOM IIPOTPaMMBI, pacCMaTPHBAEMbIM KakK IEJI0€, U €ro
coctaBHbIMU vacTaMU. [nsa stoil nenu UML mpenocraBisieT 1Ba BUAa
OTHOIIEHUH, KOTOpPbIE HOCSIT HAUMEHOBAHUE KOMNO3UYUsS U azpe2ayusl.
OTHOLIEHUS TUIIA KOMIIO3ULIUS M arperamusi MOKHO paccMaTpUBaTh Kak
YaCTHBIC CjIyYauW OTHOIICHHA TUIla acColrualus. OHI/I MOICIUPYIOT CU-
CTeMy, B KOTOPOW HOBas CYIIHOCTh-IIeJI0e o0pa3yeTcs MyTeM accollua-
uuu e€ yacrteil.

OTHOIIEHNE THIAa KOMITO3HIIHS HCIIONAB3YeTCsA B TeX CIydasx, KOrmaa
IIEJTOe U €T0 YaCTH XapaKTePU3YIOTCS CIENYIONIIMHE MTPH3HAKAMH.

= YacTb B cocTaBe LEI0ro CyueCcTBYeT 10 TeX Mop, MOKa CYIIEeCTBYET

1eJI0e, U MOCJIe YHUUTOXKEHHUS 1IeJIOr0 aBTOMAaTHYECKH YHUYTOXkKa-
eTcsl. DTOT MPHU3HAK HA3BIBACTCS IPU3HAKOM KACKAOHO20 YOLCHUSL.
= YacTh MpUHAJICKUT TOJBKO OIHOMY IIEJIOMY, U B OIUH M TOT XKe
MOMEHT HE MOKET MPUHAIICKATH HECKOJIBKAM IICITBIM.
= YacTh, U3 KOTOPBIX COCTOUT LIEJIOE, 00JIaTal0T Pa3IHIHON CTPYKTY-

Ppoil.
Ecnu MBI paccmaTpuBaeM AepeBSIHHBIN JOM KaK LEJI0€, a €ro KphlIy,
CTEeHBI, OKHA, IBEPU U T.II. — KaK €ro 4acTH, TO JJIs MOAEIUPOBAHUS OT-

HOIICHUA MEXKIY JOMOM U €ro 4aCTaMu HeO6XO,Z[l/IMO HCII0JIb30BaTh OTHO-
[IeHHe TUa KOMIo3uIus. JlelicTBUTENbHO, KPhINIa JoMa (4acTh B COCTaBe
IIEJI0T0) HE CYIIECTBYET BHE JjoMa (IIEJI0€), & €CITU JIOM YHHYTOXKACTCSI TTOXKa-
POM, TO aBTOMAaTHYECKH YHUUITOKACTCS €ro KPHIIIa, CTEHBI, OKHA, IBEPH H
1.1. KOHKpeTHas 4acTh IoMa, HalpuMep, BXOTHAS IBEPh, BXOJUT B COCTAB
TOJIBKO 3TOT'0 JIOMa U HE MOYKET OAHOBPEMEHHO BXOJUTDH B COCTAB HECKOJb-
KUX J0MOB. YacTu JoMa pa3iinydHbl, ¢ TOYKH 3PEHUS KX CTPYKTYpbl. Kpblina
1 OKHO UMEIOT Pa3IMYHYyI0 CTPYKTYPY.

OTHOILIIEHNE THUIIA arperangus UCIoJIb3yCeTCAa B TEX ClIydasaX, Korjga 1e-
JIO€ M €r0 YaCTH XapaKTePU3YIOTCS CIENYIOMIMMH MPU3HAKAMH.
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= YacTy 1esoro MOryT CyIIEeCTBOBAaTh BHE [EJIOT0 U MOCIIE YHUUTOXKE-
HUS 1IEJIOr0 TPOAOJIKAIOT CBOE CYIIECTBOBAHNE.
= YacTb B OIMH U TOT K€ MOMEHT MOXKET BXOJIUTH B COCTAB HECKOJIb-
KHX LEJIBIX.
= YacTy, U3 KOTOPBIX COCTOMT LIEJIOe, 00JIaIAl0T OJMHAKOBOW CTPYK-
TYpOH.
Ecnu Mp1 paccmatpuBaem OOmiecTBO JTro0uTeNeil HayYHOH (paHTaCTH-
KM KakK IIeJI0€, a €r0 YJIEHOB — KaK JaCTH TOT0 LEJIOT0, TO AJIST MOJEINPO-
BaHUS OTHOWIEHUs Mexay OOmecTBoM oOuTeNel HayYHON (paHTaCTHKH
U €ro WiCHaMH HEOOXOAMMO HCIOJIb30BAaTh OTHOLIEHHE THIIA arperarus.
JeiictBuTenbHo, wienbl O0miecTBa ro0uTeNell HayyHol (aHTacTUKH (Ya-
CTH 11€JI0r0) MOT'YT CyliecTBoBaTh BHe OO1ecTBa (uenoe), a eciu O01ecTBo
nepecTaéT CyIIecTBOBATh, TO €r0 YJICHBI MPOJOJIKAIOT CBOE CYIIECTBOBA-
Hue. Ynen OOmecTBa TroduTeNeil HayIHOH (aHTACTUKH MOJKET B TO JK€ Bpe-
Ms OBITh WICHOM JPYyTOil OOIIECTBEHHON OpraHu3anuu, Hanpumep, Kiryba
pr10oooBOB-I0OUTEeNel. M, HakoHer, -Bce uwieHB OOmecTBa IOOHTENCH
Hay4YHOU (paHTaCTUKM — JIIOAU H, CIIEI0BATEIIbHO, 00JIaal0T OJMHAKOBOH
CTPYKTYPHOM OpraHu3anuei.

4.6.1. OTHOWEHNE TUNA KOMNO3ULUSA

[pu UCTIONB30BAHUH OTHOIICHHSI TUITA KOMNO3UYUsL IPUHSTA CIIEYI0-
mrast TepMuHONIOrus. Kitacc, KOTOpBIiA paccMaTpUBaeTCs KakK IEeNIoe, Ha3bIBa-
€TCSl KOMNO3UmMoM, a KJlacc, KOTOPBIH pacCMaTPUBACTCS KaK 4acTh IIEJIOTO,
Ha3bIBacTC Komnonenmom. C HCHOIB30BAHUE ITUX TCPMHUHOB XapakTep-
HbIC IPU3HAKK OTHOIMICHHSI THUIIA KOMIIO3UIUS MOT'YT ObITh C(HOPMYJIHPOBaA-
HBI CIIEAYIOUTIM 00pa3oM.

= KoMMOHEeHTBI B COCTaBE KOMIIO3UTA CYIIECTBYIOT /IO TE€X IMOp, MMOKa

CYIIECTBYET KOMIIO3UT, U MOCJIE Y/IAJICHUsI KOMIIO3UTa aBTOMATHYe-
CKH ynmamsitorcs. THBIMHE clIoBaMU, IMEET MECTO KacKaIHOE yaajie-
HUE KOMIIOHCHTOB IOCJIC yIaIeHUsT KOMITO3HTA.

- KOMHOHCHT le/IHaﬂﬂe)KI/IT TOJIBKO OIlHOMy KOMH03I/ITy U B OOAUH

U TOT XK€ MOMCHT BpeMeHI/I HEC MOXKET HpI/IHa}IJ'[e)KaTI) HECKOJIBKUM
KOMIIO3HTAM.
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= KOMIOHEHTBI, U3 KOTOPBIX COCTOMT KOMIIO3UT, O0JaaloT pa3ind-
HOM CTPYKTYpOH.
Ha puc. 4.46 npuseneH npumMep, WLTIOCTPUPYIOIUN UCIIOIb30BaHHE
OTHOILICHUS TUIIA KOMIIO3UIUS Ha JUarpamMme KJIacCoB.

‘ DesktopComputer ‘
processor([l..1] display[l..2] input[l..1] selector[l..1]
‘ SystemUnit ‘ ‘ Monitor ‘ ‘ Keyboard ‘ ‘ Mouse

Puc. 4.46. [Ipumep nuarpamMmbl KJIACCOB ¢ OTHOIICHUEM THIIA KOMIO3UIIMH

I'pamueckum CHMBOJIOM OTHOIICHUS THITA KOMITO3UIUS SIBJISICTCS OT-
PE30K IPSIMOIi, OAMH U3 KOHIIOB KOTOPOFO CHA0XEH 3a4epHEHHBIM POMOOM.
PoM6 ykas3bIBaeT Ha KJjacc, sBIAOLIMiica koMmno3uToM. [Ipumep, npuBeneH-
HBIH Ha puc. 4.46, MofenupyeT ynpomEHHOe MpeacTaBieHne 00 OCHOBHBIX
KOMITOHEHTaX HACTOJIEHOTO KOMIBIOTEPA.

Huarpamma Ha prc. 4.46 TIOKa3bIBaeT, 4To kilacc DesktopComputer
(HACTONBHBIA KOMIBIOTEP) SABISACTCS KOMIIO3UTOM YETHIPEX KOMITIOHEHTOB!
SystemUnit (cucremHbli 0110K), Monitor (MoHuTOp), Keyboard (kia-
BUATypa) U Mouse (MaHUMYISATOP TUIA «MBIIIbY).

HOCKOHbe OTHOIICHUE TUIIA KOMIIO3UIIUSA SABJIACTCA YaCTHBIM Cllyda-
€M OTHOHLICHHUA TUIIA accoralnua, TO K HEMY IPUMCHUMBI BCE XapaKTEpH-
CTHKH aCCOIMAIH: UM aCCOIMAINH, UMEHA U MHOKECTBEHHOCTH IIOJIIO-
COB, a TAKJ)KE HAIIPABJICHUE HAaBUTAIHH.

[epBoii oTIMUYUTEIBHONH OCOOCHHOCTHIO OTHOLICHHS THIIA KOMITO3H-
LUs1, KaK YaCTHOTO CiIyd4asl acCOLMAINH, SIBIISICTCS OJUHAKOBOCTH MMEHH
KOMITO3UIMH ISl BCEX CIy4aeB MPUMEHEHHs 3TOro oTHomeHus. Mms o-
6OFO OTHOLICHHA THIIA KOMIIO3HMIIMA BCEraa OAHO U TO KC U MOXCT OBITH
3amucaHo B BUJE: «consists of» (coctout m3). [loaromy Ha quarpamme
KJIACCOB MM KOMITO3UIIMH, KaK TIPaBHJIO, HE YKa3bIBAIOT.

Bropoii oTmunTeNbHONH OCOOCHHOCTHIO OTHOUICHHS THUIA KOMIIO3H-
LU SIBJISICTCS TIOCTOSIHHASI MHO)KECTBEHHOCTD TIOJIIOCA, TIPUMBIKAIOIIETO K
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KOMIIO3UTY, uMetomas 3HaueHue [1..1]. [loaromy Ha quarpaMme KJ1accos
UM 1 MHO>KECTBEHHOCTbD IOJII0CA, TPUMBIKAIOIIEr0 K KOMIIO3UTY, KakK Ipa-
BUJIO, HE YKa3bIBalOT. MHOXKECTBEHHOCTD MOJII0CA HA CTOPOHE KOMIIOHEHTOB
pa3iuYHa, MOATOMY Ha JUarpamMme KJIacCOB HEOOXOIMMO YKa3bIBaTh UMS
U MHOKECTBEHHOCTbH IOJIFOCA JJI1 KOMIOHEHTa. [lontoca KOMIOHEHTOB Ha
puc. 4.46 o3HayUaIOT CIeayIOIIee.

Iomntoc processor[l..1] (mporeccop) O3HAYALT, YTO POIH OOBEKTA
Kiacca SystemUnit B KOMIO3HIINH 3aKIIF09aeTcs B 00paboTke mHpOopMa-
MU ¥ 9TO B COCTaB OMHOTO 00BeKTa Kinacca DesktopComputer BXOAHUT
OIIMH 00BEKT Ki1acca SystemUnit.

Montoc display[l..2] (aucmuieil) 03HAYaET, 4TO POJIb 0OBEKTA KIIac-
ca Monitor B KOMIO3HUIIMH 3aKJIIOYAETCS B OTOOpaKeHNU MH(OpMaLUK 1
YTO OAWH 00BEKT Kj1acca DesktopComputer MOXKET BKIOYATh OJUH WUJIH
Ba 00BeKTa Kjacca Monitor.

Homtoc input[l..1] (BBOA) O3HA4aeT, YTO PONb OOBEKTa Kiac-
ca Keyboard B KOMITO3UIINA — BBOJA WH()OPMAIIMHA W YTO B COCTaB OJ-
HOTO 00BeKTa Kitlacca DesktopComputer BXOIUT OJUH OOBEKT Kjacca
Keyboard.

ITomoc selector([l..1] (cenekTop) O3HAYaeT, UYTO POJb OOBEKTa
KJ1acca Mouse B KOMITIO3UITHH 3aKJIF0YaeTCs B BEIOOpE 00BEKTOB, 0TOOparka-
€MBIX Ha 9KpaHe MOHUTOPA, M 9TO OIMH 00BbeKT KiIacca DesktopComputer
COCTOHT U3 OTHOTO 00BEKTa KJIacca Mouse.

Hanpapnenue HaBurauuu Jjsi OTHOIIEHUS TUIA KOMIIO3HULIUS MOXHO
YKa3bIBaTh HECKOJIBKUMHU CIOCOOAMH. YHHUBEPCATBHBIM CIIOCOOOM SIBIISICT-
Csl IOTIOJTHUTEIIbHAS CTPEJIKA, Pa3MEUIEHHAs Hall TPapUUYCCKUM CHMBOJIOM
OTHOILICHHS THIIA KOMITIO3HIIHSL. DTOT CHOCOO SBJSCTCS CAMHCTBEHHO BO3-
MOKHBIM, €CJIM Mbl YKa3bIBa€M OJJHOHATIPABJICHHYIO HABUTALIUIO OT KOMIIO-
HEHTOB K KOMNI03uTy. OTHOHATpaBICHHAS HABUTAIUS OT KOMIO3UTA K KOM-
MTOHEHTAaM MOKET OBITh yKa3aHa TakK, KaK 3TO IMOKa3aHo Ha puc. 4.47.

Hanpasnenue naBuranuu Ha puc. 4.47 o3HayaeT, BO-NEPBBIX, YTO KaXkK-
IIBIH 0OBEKT KJacca-KoMIo3uTa DesktopComputer «3HaeT», ¢ KAKUMH
00beKTaMHU KJIacCOB SystemUnit, Monitor, Keyboard u Mouse OH
CBsI3aH, @ BO-BTOPBIX, YTO HU OJUH U3 OOBCKTOB KJIACCOB-KOMIIOHCHTOB
«HE 3HacT», B COCTaB Kakoro o0beKTa Kijlacca DesktopComputer oH
BXOJUT.
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‘ DesktopComputer ‘
processor([l..1] display[l..2] input[l..1] selector[l..1]
‘ SystemUnit ‘ ‘ Monitor ‘ ‘ Keyboard ‘ ‘ Mouse

Puc. 4.47. MopenupoBanre HaNpaBJIeHNs HABUTAIIMU OT KOMIIO3UTA K
KOMITOHEHTaM

Ha puc. 4.48 mpuBeneH mpuMep JuarpamMmbl KJIACCOB, KOTOpask MILTIO-
CTPUPYET COBMECTHOE HCIIOIb30BaHUE OTHOLICHNH THIIA 0000IICHHE-CIIeLH-
aM3aIHsl ¥ KOMITO3UIHS AJIs1 MOZICTTUPOBAHUS CTPYKTYPbI YepTeiKa.

consists of »  [0..*] .
Line

PlaneFigure
consists of » [1..%] {abstract}

Diagram

draw(){absract}

{comp‘lete}

Rectangle Triangle Circle
draw() draw() draw ()
Pucyer Pucyet Pucyer
NpAMOYroJibHUK TPeYyronbHuK OKPY>XHOCTb

Puc. 4.48. Jlnarpamma KJ1acCOB, HIUTIOCTPHPYIONIAsi COBMECTHOE HCIIOJIb30BAaHHUE
OTHOLIEHHH THIA 0000IEHNe-ClIeHaTH3aIHs 1 KOMIIO3HLIUS

Juarpamma Ha puc. 4.48 MoAenupyeT CTPYKTypy MPOCTOrO depTexa.
[IpocTeie yepTexu, MPEACTaBICHHBIE 00BEKTaMHU Ki1acca Diagram, cocTo-
SIT U3 TUIOCKHUX PUTYp (00BEKTH Kilacca PlaneFigure) i TUHANA (00BEKTHI
kyacca Line). JIFo00# mpocToi 4epTEéx COCTOUT XOTs OBl M3 OTHOI MIIOCKOH
¢urypsl. OTHOIIEHHE «YaCTh-IIEJIOe» MEXKIY KiaccoM Diagram (uenoe) n
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KkiaccaMu PlaneFigure u Line (JacTH) MOACIHUPYETCS OTHOIICHUEM THITA
kommosumus. Kimace miockux ¢uryp PlaneFigure pa3menseTcs HA TPH
nozikiacca: Rectangle (mpsMoyroipHHK), Triangle (TPEyroNbHUK) H
Circle (OKpY>KHOCTB). Moenb Mpe/roiaracT, 4TO MHOKECTBO MOIKJIACCOB
MoJIHOE. DTO OTMEYEHO orpannyeHneM complete. [loaHoTa MHOXKECTBA MO
KJIACCOB TO3BOJISIET MPENCTABUTh Kilacc PlaneFigure Kak aOCTPaKTHBIM.
Ionkmaccrr kmacca PlaneFigure HACIeAyIOT BCE €0 WICHBI U PEalTU3yIoT
a0CTpaKTHEIN MeTol draw B COOTBETCTBUH C THIIOM ITOCKOH (DUTYPEL.

OTHOIIEHNE MKy BHEITHUM (outer) 1 BHYTPSHHHUM (inner) KjJaccaMu
MOXXHO pacCMaTpUBaTh KaK OTHOIICHUE KOMIO3UIIUU. B 3TOM citydae Kom-
MO3UTOM SIBJISICTCS BHCIIHUN KJIACC, 2 €r0 KOMIIOHCHTOM — BHYTPCHHHIA
kiacc. Ha puc. 4.49 n3o00pakeHbI 1BE 3KBHUBAJICHTHBIC THATPAMMBI KJIACCOB
KOTOPBIC MOJICTHPYIOT OTHOIICHHE MKy BHCITHUM KJIaCCOM-KOMIIO3UTOM
¢ uMeHeM Computer W BHYTPEHHHM KJIACCOM-KOMIIOHEHTOM C MMEHEM
CPU (Central Processing Unit).

Computer Computer

CPU CPU

Puc. 4.49. DxBHBaNCHTHOCTH OTHOIICHHUSI KOMIIO3UIINU W OTHOLICHUS MEXKIY
BHEIITHUM M BHYTPEHHHUM KJIACCAMHU

OO0BexT BHYTpeHHero kiacca CPU co3maeTcs KaKIblid pa3, KOraa co3-
naercs 00beKT BHEHIHEro Kiacca Computer, a KaXIblil pa3 Korjaa yaais-
ercst 00BEKT BHEIIHETo Kylacca Computer, ynansercss 00beKT BHYTPEHHe-
ro kjracca CPU. IHBIME CJIOBaMH HMEET MECTO KacKaTHOE yAaJIeHUE KOMIIO-
HEHTA I0CJIe Y/IaJeHUs] KOMIIO3UTa.

4.6.2. OTHOWEHMeE TUNA arperayus

Z[J'I?[ OTHOLICHUSA THUIIA aepeeayus NMPUHATA CICAYIOMIAass TCPMHUHOJIO-
Tus. Knacc, KOTOpBIﬁ pacCcMaTpuBaACTCA KaK LCJIOC, HA3bIBACTCA aepezcamom,
a KJjiacc, KOTOpLIﬁ paccMaTpuBaACTCA KaK YaCThb UECJIOTO — KOHCMUnNyeHnom.
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C ncronp30BaHMe TUX TEPMUHOB XapaKTEPHbIE TPU3HAKN OTHOIICHUS
THUIIA arperanysi MOryT ObITh c(hOPMYJIMPOBAHBI CIICITYIOITIM 00Pa30M.
= KOHCTUTYEHTHI CyIIECTBYIOT CAMOCTOATEIBHO U IOCIIE YHUUTOXKE-
HUS arperara npojoJKaloT CBOE CyIIeCTBOBAHHUE.

- KOHCTI/ITyeHT B OIWH U TOT XK€ MOMCHT BPEMCHU MOKET BXOAUTH B
COCTaB HECKOJIBKHX arperaTos.

= KoHCTHTYeHTHI 00magaroT OJWHAKOBOW CTPYKTypoiu. Ilockombky
OIMTHAKOBOW CTPYKTYpOH 0ONamaroT OOBEKTHl OTHOTO M TOTO JKe
KJ1acca, TO 9TOT IPU3HAK O3HAYAET, YTO KOHCIMUMYEHMOM MOJicem
Obimb mobko 00un Kaacc. C yd€ToM TOTO, 4TO arperamus SBIseTcs
YACTHBIM CIIy4aeM acCOLMAI[UH, MOKHO YTBEP)KJaTbh, YTO /MOIbKO
ounapnas accoyuayus modxcem ovbims azpezayueil.

Ha puc. 4.50 npuBeneH npumMep JuarpaMMBbl KJIACCOB, B KOTOPOH UCTIONb-
30BAHO OTHOUIEHHE THIIA arperanus. JluarpamMmma MofenupyeT yIpoIEHHY IO
CTPYKTYpy oduitnansHoi nokymenTarmu UML u mokaspIBaeT, 9To JOKyMEH-
Tanus, MPEACTaBIEHHas KiaccomM UMLDocumentation (Z[OKYMCHTaI_[I/IFI
UML) cocTonT M3 OTIEIBHBIX Pa3/eiIoB, MOIECIHPYEMBIX KIaccoM Section
(paznen). O0BeKT Kilacca Sect ion sSBISETCs Pa3IesioM JOKYMEHTAIIUN.

I'pamueckuii cMMBOJI OTHOLICHUS TUIA arperaius aHaJloru4eH rpa-
(rueckoMy CUMBOJIY OTHOIICHUS THIIA KOMIO3UIHs. OTIMYNe 3aKIToUacT-
Csl B TOM, 4TO pOMO, YKa3bIBAIOIIUI1 Ha arperaT, He 3a4epHSCTCA.

‘ UMLDocumentation ‘

? [0..%]

{ordered}

‘ part[l..*]
Section

Puc. 4.50. [Ipumep nuarpaMmsbl KJIaCCOB ¢ OTHOLIEHUEM THIIA arperanus

TockobKy 00BEKT-KOHCTUTYEHT MOXET ObITh YaCThiO OoJiee, YeM Ofi-
HOro O00beKTa-arperara, TO MHOXKECTBEHHOCTH TIOJIOCA HA CTOPOHE arpe-
rata MOKeT ObITh MPOM3BOJIBHOI. [103TOMY 06a Mmosoca, Kak Ha CTOPOHE
KOHCTHTYEHTA, TaK M HAa CTOPOHE arperara CHa0KarTCs HMEHEM U MHOKeE-
CTBEHHOCTBIO.
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B mpumepe wnHa puc. 4.50 Ha CcTOpoHE Kiacca-arperatra
UMLDocumentation yka3aHa MHO)KECTBEHHOCTH IIOJIFOCA B BHJE BbI-
pakenus [0..*]. DTo 03HA4YaeT, YTO HEKOTOPBIA pa3zzen (0OBEKT Kilacca
Section) MOXXET BXOJIUTh B COCTaB WJIM HECKOIBKUX O(MHUIIMAIBHBIX JO-
KYMEHTALU, UM HE BXOAUTb B COCTaB HU ONHOWU AoKyMeHTauuu. [lomroc
Ha CTOPOHE KJIacca-KOHCTUTYEHTa Section onucaH UMEHEM part (J4acTh) U
MHOXXECTBEHHOCTBIO B BHJE BBIpAXXEHUSA [1..*]. DTO O3HAYaeT, 4TO OfHA
nokyMeHTanus (00BeKT kjacca UMLDocumentation) MOXKeT BKIIFOYATh
OJIMH WJIM HECKOJIBKO Pa3/eiioB.

Orpannuenue {ordered} ymounsem omnowenue muna azpe2ayus 1
YKa3bIBaET HA TO, YTO UMEETCS HEKOTOPBIM MOPSIOK BXOXKACHUS Pa3/IesioB
B JIOKYMEHTAIMIO (HApUMeEp, pasliesibl pacioiaraloTcs B JOKYMEHTAlUU B
TIOPsIAKE BO3PACTAHUS MX HOMEPOB).

4.6.3. OTo6paxeHne OTHOLWEHWIA TUNA KOMNO3ULUA U
arperauus B nporpamMMHbIA Kof

OTtobpakeHHUE OTHOIICHHWN TUITA KOMIIO3UIIUS M arperamnus B mpo-
IPaMMHBIH KOJA OCYLISCTBISACTCS TaKUM ke o0pa3oMm, Kak U 0TOoOpa-
KEHHE OTHOLICHHS THIA acCOLMALMA-CBiA3b. B 0OBABICHHUS KIIacCOB,
MOZCTUPYIONINX 1IeJI0e M €ro YacTH, BKIIYAIOTCS IOJS, XpaHsIIUe
CCBUIKH, 00CCIeYnBaONINEe HAalpaBJIeHUE HABUTAIMU, YKa3aHHOE Ha
nuarpamMe. Mmena stux monei GopMHUPYIOTCS U3 UMEH COOTBETCTBY-
IOLIUX TTOJIFOCOB, @ TUIIBI 33JIaI0TCSl MMEHAMH KJIACCOB, MOJICJINPY IOIINX
11eJI0€ U €r0 YacTH.

IIpoGnemoii kKonupoBaHUsT OTHOIICHHUSI TUITA KOMTIIO3UIIMS MOXKET OBITh
obecredeHne KacKalHOro yaajaeHust 00beKTOB-KOMIIOHEHTOB IIPH Y IaJICHUH
00beKTa-KoMIo3uTa. OIHAKO MPH UCIIONB30BAaHHUH S3bIKa TPOTrPaMMHPOBa-
Hus Java 5Ta po0iema peraeTcs aBTOMaTHYeCKH IPOrpaMMOil «cOOpIIHK
Mycopa». Kak OyneT moka3aHo HIIKE, CCBUIKH Ha OOBEKThI-KOMIIOHCHTBI
BKJIIOYAIOTCS B aTpUOyTHBHYIO MOJIeNTb 00beKTa-koMiozuTa. [ToaTomy, ecim
ynansercss 00beKT-KOMIIO3HT, TO yIAJISIOTCS CChIIIKM Ha ero 00BbEKThI-KOM-
IIOHCHTHI, U, CJICA0BATCIBHO, CaMU 00BEKTHI-KOMIIOHEHTHI aBTOMATUYECKH
YIAIAIOTCS IPOrPaMMON «COOPILMK MyCOpay.
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Takum 00pa3om, TP OTOOPaKCHUH OTHOIICHUI THUIIA KOMITO3HUIIHS 1
arperamus B IpOrpaMMHBIN KOJ HE YIUTBIBAIOTCS clieliduyeckie 0coOeH-
HOCTHU HTHX OTHOILIEHHUH, pacCMOTpeHHBbIe Bhlle. Ha ypoBHE koza kak KoM-
MO3ULIUSL, TAaK U arperanus HeOTIMYUMBI OT aCCOL[MalUU-CBsI3U. OHAKO Ha
ypoBHe UML pa3znuuue Mex 1y OTHOIIEHUSMH TUIIAa KOMIIO3UIMS U arpera-
I[1S TIO3BOJISIET CO3/aBaTh 00JIee TOUHbIC U a/IeKBATHBIE MOJICIIH.

Ha puc. 4.51 npuBenen mpumep 0TOOpaXCHUS OTHOIICHUS THIIA KOM-
MO3UIIHS B IPOTPaMMHBIN KoJI. /lmarpamma KiaccoB, IPUBECHHAS HA PHC.
4.51, MomenmupyeT CTPYKTYPY DICKTPOHHOTO THChMa W yTBEPXKHACT, UTO
kjlacc Email (3I€KTPOHHOE MUCHMO) SIBISIETCS KOMIIO3UTOM M COCTOMT U3
CIEeAYIOLINX KOMIIOHEHTOB: KJlacC Header (3arojloBOK), kjlacC Paragraph
(maparpad) u kiacc File (dait).

‘ Email {Java}

I B 23

identification[l..1] messageText{0..*] attachment[0..*]

Header {Java} ‘ ‘Paragraph (Java}‘ ‘ File {Java}

public class Email {
private Header identification;
private Paragraph[] messageText;
private File[] attachment;

}

Puc. 4.51. OtoGpakeHue OTHOLICHUS TUIIA KOMITO3UIIMS B TIPOTPAMMHBII KOJI.
Cryyaii OMHOHANPABICHHOH HABUTALUK OT KOMIIO3UTA K KOMIIOHEHTaM

OOBexThI Kilacca Header UrpatoT posb HACHTU(HHUKATOPOB AICKTPOH-
HOro nuckMa (MMms nosroca identification). B coctas onHOro siekTpoH-
HOT'O MHCbMa BXOAUT OJUH 3ar0JIOBOK, TO3TOMY MHOXECTBEHHOCTD MOJIIO-
ca omucaHa BeIpakeHueM [1..1]. OOBeKTHI Kilacca Paragraph UrparoT
poIb TekcTa coolOmeHus (MMst nojtoca messageText). OQHO NEKTPOH-
HOE IHChMO MOXET JH0O0 HE COoIep)KaThb HU OJHOTO TEKCTOBOTO Maparpa-
¢a (myctoe mucpMO), THOO coAepKaTh HECKOIBKO TEKCTOBBIX Maparpagos.
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MHOXeCTBEHHOCTH TI0JIF0ca Onicana BeipakeHUEM [0..*]. OOBEKTHI Kiac-
ca File urpaioT poib MPHIIOKEHHS K TUChbMY (MMl TToTioca attachment).
OJIHO ANIEKTPOHHOE IMHCHMO MOXKET JIMOO HE COZIEPKaTh HU OHOTO IPHUIIO-
MKEHUsI, JINOO CoAepKaTh HECKOJIBKO TPHIIOKEHHH. MHOKECTBEHHOCTD I10-
JIFOCa onucaHa BelpaxkeHueM [0..%].

B nmarpamme kmacco Ha puc. 4.51 OTHOIIEHHE MEXAY KIaCCOM, MO-
JIETUPYIOLINM 3JIEKTPOHHOE MUCHMO, PACCMaTPUBAEMBIM KaK LIENIOE, U €T
JaCTSIMH MOJICTUPYETCS OTHOIICHNEM THITa KOMITO3UIIHS C OHOHAIIPABIICH-
HOHM HaBUTAIMEeH OT KOMIIO3UTAa K KOMIIOHEHTaM. DTO O3HAa4aeT, YTO pac-
nojarasi 3K3eMILIIPOM 3JIEKTPOHHOIO MHCbMa, MOXKHO MOIYUYUTh BCE €ro
KOMITOHEHTBI: 3ar0JIOBOK, TEKCTOBBIE COOOLIEHHS M NpuiIokeHus. OgHaKo
oOpaTHas HaBHTalUsA, OT KOMIIOHEHTOB IIHCbMa K CaMOMY MHCbMY HEBO3-
MoxHa. IloaTOoMy mons, XpaHsSIInEe CChUIKH, obOecreduBaromue Tpedye-
MYIO HaBUTallHIO, pa3MeIlaroTcs B knacce Email u saeuiaiomesn uacmoio e2o
ampubymugHoil moodeau. ITOT GaKT MO3BOILICT paccmMampusams OmHouLe-
HUe muna KOMRo3uyus ¢ Hagueayuell om KOMNO3Uma K KOMIOHEHmMAam KaK
€cnocob epaguyeckoeo npedcmasienusi ampudymueHol MoOeIU KOMNO3UMA.

4.7. OTHOWEeHne TUNa 3aBUCUMOCTDb

OTHOIIIEHUE THIIA 3d8UCUMOCHIb, B OOIIEM Cllydae, TPUMEHSICTCS st
MOJICJIUPOBAHUS CIy4ast, Koria (YHKIIMOHUPOBAHUE OHOTO WJIM HECKOIb-
KHX DJIEMCHTOB CHCTEMBI 3aBUCHT OT JIPyTHX 3JIEMEHTOB JTOH )K€ CHCTe-
MbL. OTHOIIEHHE THITa 3aBUCHMOCTH HA3bIBAETCS TAK)KE OTHOIICHUEM THIIA
cHaboiceney-Kauenm, B KOTOPOM KJIIMEHT 3aBUCUT OT CHaOMXeHIa.

B nuarpamme KJiacCOB OTHOILICHHE THIIA 3aBUCUMOCTh yCTaHABJIMBA-
€TCsI MKy KJIACCOM-KJIMEHTOM U KJIACCOM-CHA0KEHIIEM U MO/IPa3yMeBaeT,
9TO Klacc-cHaboceney (supplier) cnabocaem kaacc-kauenm (client) Hexo-
mMopbiM munom. 3aBUCUMOCTh KJIAcCa-KJIUEHTAa OT KJacca-CHaOKeHIa Io-
HUMAETCSI B TOM CMBICIIE, YTO M3MEHEHHs B KJlacce-CHAOXKEHIIe TPUBOIST
K HEOOXOIMMOCTH BHECEHHs M3MEHEHHH B Kiacc-KJIMeHT. I 'paduueckum
CHMBOJIOM OTHOILCHUS THIIA 3aBUCUMOCTb SIBJISICTCSI ITyHKTUPHAS! JIMHUSI CO
CTPENKOMH, yKa3bIBaloIlel Ha Kiacc-cHaOkeHel. Puc. 4.52 mnmroctpupyer
n300pakeHre OTHOIICHHUS THIIA 3aBUCMMOCTh Ha IMarpaMMe KJIacCOB.
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KNacc-KnneHt AN Knacc-cHabxeHew |\

(3aBucut OT (He 3aBucuT OT

Knacca-cHabxeHLa) Knacca-KnmeHTa)
Client Supplier

Puc. 4.52. M300paxceHre OTHOLICHH S TUIIA 3aBUCUMOCTb Ha JIMarpaMMe KJIacCOB

Ha puc 4.53 npuBeneH npuMep UCTIONb30BaHUS OTHOLLICHH S TUIA 3aBU-
CHUMOCTH Ha AMarpaMMe KIaccoB.

Order

T
add(item:Product):void roduc

remove (item:Product):void

Puc. 4.53. [Ipumep auarpaMMbl KJIaCCOB C OTHOIICHUEM THIIA 3aBUCUMOCTH

B npumepe, npuBeneHHoM Ha puc. 4.53, knacc-knueHT Order (3akas)
COZIEPXKUT CCBIJIKM Ha OOBEKTHI Kilacca-cHaOkeHlna Product (toBap) B
BH/JIC 3HAYCHUI BXOAHBIX MapaMeTPOB METO0B add (100aBUTh) U remove
(ymanutp). Oba MeToa MCMOIB3YIOT BXOTHOH MapaMeTp ¢ MMEHEM item
(mynkT) THHA Product. Kimacc Product cHabxkaet kiacc Order THUIIOM
Product u HaX0auTCs ¢ Ki1accoM Order B OTHOIIICHUH THIIa 3aBHCHMOCTb.
ScHo, uTO MrOOBIE M3MEHEHHUs B Kiacce Product JOMKHBI OBITH YUTECHBI
IIpY KOIMPOBAHNU METOIOB add M remove.

Panee Mb1 OTMCETHJIHU, YTO B OTHOICHW U THUIIA 3aBUCUMOCTb KHaCC-CHa6-
JKeHell CHAOXKaeT THIIOM KJIACC-KIUEHT. DTO TpeOyeT HEKOTOPBIX MOSCHEHUH.
BaxkeH Bopoc o ToM, KakiM 00pa3oM THII, OCTABISEMbIi KIIACCY-KIHECHTY
KJIACCOM-CHAOKEHIIEM, HCIIOJIb3yETCsl B KJIACCE-KIIMEHTE.

[lpu w3ydveHHH OTHOIICHWS THIA ACCOLMAILMsS, MbI MOKA3alld, YTO
€CIIM THIT BHEITHEro Kjacca MCIOJb3yeTCsl B aTpUOyTHBHOW MOJENN JaH-
HOT'O KJjlacca, TO OTHOUICHHE MEXAY JaHHBIM KJacCOM M BHEIIHHM KJlac-
COM MOJICJIMPYETCsl acCOIMalMel MM KOMITO3MIIMEH, a He 3aBUCUMOCTBIO.
OTciofa CIeAyeT, 4TO mun, KOMOpbIM KIAcC-CHaboceney cHabicaem
KAACC-KIUEHM, He MOJCEM UCNONIb308AMbCSL OISl CReYUdUyuposanus noetl
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Kaacca-KaueHma, TOCKOJIBKY TaKOW CIlydall MOJAEINPYETCSl OTHOIICHHEM
ThMa accoruanus. Takum 00pa3oM THII, KOTOPBIH KJIaCC-KJIUEHT TOJydaeT
OT KJlacca-cHa0KeHIIa, UCTIOIb3YETCsl KIIACCOM-KIMEHTOM ISl CeU(UIII-
pOBaHMsI METOZIOB B KadecTBe Jin6o (1) TMIa 0HOTro U3 MapamMeTpoB METO/Ia;
u60 (2) Tuna 06beKTa, CO31aBaeMOro METOAOM TP MOMOIIH PEATOKEHU S
C OMEepaTopoM new.

OTHolIEHNE THIIA 3aBUCUMOCTD MOKET OBITh TOMEYEHO CTEPEOTHUIIOM
JUISL YTOUYHEHUS €ro CeMaHTHKH. [IpakTHueckn BO BCeX CiydasX OTHOIIIE-
HHUC THIA 3aBUCHMOCTh MOXXHO CHAOAWTH NMPEHONpeNeaEHHBIM CTEPEOTH-
oM <<use>> (ucnonb3yeT). BkirtoueHne 3Toro crepeoTuma B Moselb 04-
TH HUYEro He 100aBIIsieT B IOHUMAaHUE OTHOLICHHS THIIA 3aBUCHMOCTb, O~
CKOJIBKY BBIp@)aeT ero cyniHocts. [1o aToli mpuunHe ctepeoTun <<use>>
MIPUMEHSAETCS PEKO.

B Tabnmme Ha puc. 4.54 mpuBeeH CIUCOK HEKOTOPBIX MPEAOTIPeIeIEH-
HBIX CTEPEOTHIIOB, KOTOPBIE MO>KHO MCIIOIB30BATh I Y TOYHEHHSI OTHOIIIE-
HUS THIIA 3aBUCHMOCTb.

C 1enplo yTOYHEHHSI CEMaHTUKH OTHOLICHHS THIIA 3aBHCUMOCTD IPO-
I'PaMMHCT MOKET HCIIOIb30BATh HE TOJIBKO MPeNoNpeesiEHHbIE CTEPEOTH-
II1bI, HO 1 BBOJJUTH CBOU COOCTBEHHBLIE.

Hms cTrepeoTuna Ha3znayenue crepeoTuna
MeTon Kilacca-KJIMEHTa MOJXKET BBI3BIBATH METO]I
<<call>>
KJacca-cHaOKeHIIa.
<<create>> Merton kimacca-KiIMeHTa MOXKET CO3aBaTh OOBLEKT

<<instantiate>> |knacca-cHabXeHIA.

MeTon Kilacca-KJIMCHTa IMOCBLIACT CHUTHAJ KJIac-
Cy-CHaOKCHITY.

Mertozbl Kilacca-KJIHEHTa KaKUM-TO 00pa3oM Hc-
MOJTB3YFOT THII, 3a1aBaCMbIii KJIACCOM-CHAOKEHIIEM.

<<send>>

<KLuse>>

Puc. 4.54. CranjapTHbIE CTEPEOTHIIBI, UCTIOJIb3yEMbIE ISl YTOUHEHUS
OTHOILICHUSI TUIA 3aBUCUMOCTD
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4.8. OTHOWEHWE TUNA peanu3aums

OTHouIeHNE THTIA peanu3ayisi MOKET pacCMaTPUBATHCSA KaK YAaCTHBIN
cily4ail OTHOIICHMS THIA 3aBHCHMOCTH KOTJIA KJIACC-KAUEHM peanusyem
cneyugpukayuu kaacca-chadxcenya. B KOHTEKCTe A3bIKa IPOrpaMMHPO-
BaHMA Java, OTHOLIEHHE THIA peanu3alus YAOOHO MCIONb30BaTh AJS MO-
JICTUPOBAHUST OTHOIICHHUSI MEXJy HHTEPPEHCOM U KJIACCOM, KOTOPBIH ero
peanmmsyeT. Ha puc. 4.55 npuBeaeHa nuarpaMma KJIacCcoB, MILTIOCTPHPYIO-
I1as MCIOJIb30BaHNE OTHOMICHHS TUIIA pean3anus. DTa JuarpaMmma Moze-
JUpYeT Ki1acc ¢ uMeHeM DialogueAgent (AMAJIOrOBBIA areHT), KOTOPBIH
peanusyeT aBa uHTepdeiica ¢ nmenamu Sound (3BYK) 1 Text (TEKcT), HO
doxycupyeT BHUMaHHE Ha TOM, 4TO Kiacc DialogueAgent peanuszyem
uHTepdeiicel Sound u Text.

<<Interface>> <<Interface>>
Sound Text
DialogueAgent
{Java}

Puc. 4.55. Ilpumep quarpaMmbl KJIACCOB ¢ OTHOILIEHUEM THIIA Peasih3alus

I'paduueckumM CHMBOJIOM OTHOIICHUS THIA pPeau3alus SBISCTCA
ITYHKTHPHASI JTMHHS C TIOJIBIM TPEYTOJIBHUKOM Ha KOHIIE. TpeyToNbHUK YKa-
3BIBACT Ha KJIacc-CHaOeHel. Mojenb Ha puc. 4.55 MOKa3bIBaeT, YTO S3BIK
MporpaMMHUpOBaHus Java pa3pemiaeT OHOMY KJacCy pean30BBIBATh HE-
ckonbpko uHTepdeiicoB. Kimacc DialogueAgent peanusyeT ABa HHTEP-
¢eiica c umeHamu Sound u Text.

MHoOXecTBEHHAs] peam3alis HEeCKOIbenX HWHTep(heiicoB B OIXHOM
KJIacce MopoXxaaeT mpodiaemy koHpunkTa default-meTomoB, MMEFOITUX OTH-
HAKOBEIC 3aT0JIOBKY, HO HAXOJSIIUCS B Pa3IMYHBIX HHTepdericax. Momenb
Ha puc. 4.56 wmocTpupyeT 3ToT cinydail. Kinace C peanusyeT unrepdei-
chl A U B, koTopbie copepkaT default-meTon m ¢ OIUHAKOBBIM 3aTr0JIOBKOM.
Default-meToap! HacIeAYIOTCS KIaCCOM, pealiu3y oM nuTepdeiicsl. Ecinu
KOH(DIMKT HE pa3pemieH, TO MpU KOMIWISIMH MPOrpaMMBI, CTPYKTypa
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KOTOpO#l n300pakeHHOH Ha puc. 4.56, KOMITUIATOP HE B COCTOSTHHH OIIpe-
JIETTUTH KaKOW M3 JIBYX METOJIOB I JIOJKEH OBITH YHACIIE0BaH KiaccoM C.

<<Interface>> <<Interface>>
A B
+ m():void {default} + m():void {default}

class C implements A, B {

+ m():volid Fe---oo .

----- public void m(){
A.super.m();

Puc. 4.56. ITpumep xondnukra default-MeTon0B MpH peaan3auu KJIaccoM
HECKOJIbKHX CcyrnepuHTepdeiicos

Paspemenne KoH(UIMKTa OCYLIECTBISIETCS Ha 3Tane KOAWPOBAHMUA.
Jlnst pa3pemieHns KOH(GIUKTa NPH-KOAUPOBAHUHM Kiiacca C HEOOXOIUMO Tie-
peonpenenuTb OANH N3 KOHPIUKTYIONINX METOIOB C SIBHBIM YKa3aHHEM Ha
TO B KaKOM MHTep(eiice oH-00bsIBIICH. /)11 3TOr0 HCTIONB3yeTCs CIIyKeOHOEe
CJIOBO sUper B CleAyIOIed HOTalluH.

<umMmsa cynepuHTepdelrca>.super.<szarosiosok default-meronma>

Ha puc. 4.56 npuBenen ¢pparmMeHT xoza kiacca C B KOTOPOM ITOKa3aHo,
YTO MpPU MEPEONpeieNICHNH METO/la M He0OXOUMO UCIIONb30BaTh €ro Bep-
CHI0, OOBSIBJIICHHYIO B HHTepdeiice A.

Humepdpeiic agnsemes cpedcmeom onpedenenus muna. Ilocne Toro,
KakK 00BABIICH HHTEP(EHC ero nMs MOXKHO HCIOJIb30BATh KAaK UMs THIIA
pu OO0BSABICHUHU CCHIJIOYHOHW mepemeHHOH. Mogens, Ha puc. 4.57, mo-
Ka3bIBaeT, YTO TPHU Kiacca: Bus (aBToOyc), Truck (rpy3oBuk) u Car
(aBTOMOOMIIB) peaNu3yIOT OJIMH M TOT ke HmHTepdeiic Movable (moa-
BHOKHBIH).

UnTepdeiic Movable 00BSBISET SIMHCTBEHHBI aOCTPAKTHBIN Me-
TOJ move (OBUraThes), KOTOPBIH peann3yercsi BO BCEX TPEX Kiaccax.
Peanuzanus a6CTpaKTHOr0 METOJIa move B KJjlaccax Bus, Truck u Car
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MTOPOK/TaeT MHOKECTBO IMTOTUMOP(HEIX METOHOB. /1151 pabOTHI C STHUMH T10-
JTUMOP(QHBIMU METOAAMH YIOOHO MCITONB30BATh CCHUIOUHYIO IMEPEMEHHYIO
Thna Movable.

<<Interface>>
Movable
+ move():void {abstract}
JARA
Bus Truck Car
- name:String - name:String - name:String
+ move():void + move():void + move():void

Puc. 4.57. Peanuzauuu unrepdeiica Movable B HECKOIBKHX KJlaccax

@dparMeHT Koz1a, IPUBEACHHBIN HUXKE, HILTIOCTPUPYET UCIIOIb30BAHUC
CCBUIOYHOW TIEpEeMEHHOI THI KOTOPOH 3aiaH uHTepdeiicoM sl padoThI ¢
MOJTUMOP(HBIMU METOIAMH.

Movable[] carrier = new Movable[3];

carrier[0] = new Bus();
carrier{l] new Truck();

carrier([2] = new Car();

for (int i = i=2; i++){
)

0;
carrier[i] .move (

Buauvaine co3gaeTcst MACCUB CCBUIIOYHBIX IIEPEMEHHBIX THUIIA Movable
KOTOPBIM IPUCBAMBAIOTCS CCBIIIKH HAa 00BEKTHI KJIaCcCOB Bus, Truck uCar.
3aTeM MOCIIeN0BaTENbHO BBI3BIBAIOTCS TPH MOMUMOPGHBIX MeTozna. Panee
MBI HCIOTH30BANIN AaHAJIOTHIHBIN CIIOCO0 paboTHI ¢ MOTMMOP(OHBIMH METO-
JITaMHM TIPU N3y9eHUH aOCTPaKTHBIX KIIaccoB (CM. mozpaszen 3.4.4).

Ha puc. 4.58 nmpuBeneHa emgé ofxHa MOZIENb ¢ UCIOJIB30BHUEM OTHOIIIE-
HUS THUIA peanu3alusi, KoTopas WIICTPUPYET MHOXKECTBEHHOE HaCle0-
BaHUE M MHOXKECTBEHHYIO Peain3aluio HHTEP(EicoB B sI3bIKE TPOrpaMMHu-
poBaHus Java.
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<<Interface>> <<Interface>>
SuperTypel SuperType2

[
<<Interface>> <<Interface>>
Typel Type2

SomeClass
{Java}

Puc. 4.58. [luarpamma k1accoB, MJUTIOCTPUPYIOIIAsE BO3MOXHOCTb peasn3alun
HECKOJIBKUX HHTep(HEHCOB B OTHOM KJIacce X MHOKECTBEHHOE HACJICJOBAHHE
unTepdeiicoB

Mopnens, mpuBeneHHAst Ha puc. 4.58, mokaseIBaeT, uTo: (1) B A3bIKE Mpo-
rpaMMHUpPOBaHHS Java OIMH KJIAcC MOYKET Pealn30BBIBaThH HECKOJIBKO MH-
TepQeiicos; a Takxke, 9TO (2) OAMH MOAUHTEPPEHC MOKET HACIICIOBATD WJie-
HBI Y HECKOJIBKHX CyTIepUHTEP(EHCOB.

Kiacc ¢ umenem SomeClass (HEKOTOPBIH Kjacc) peaju3yeT JBa
uHTepdeiica: Typel (nepblit Tn) u Type2 (Bropoit Tum). Uutepdeiic
Typel sBasiercst MOAUHTEPGEHCOM U HACIEIYeT YWICHbI y JBYX CyHEepHH-
TepdeiicoB: SuperTypel- (MepBelid cyneptum) u SuperType? (BTOpoH
CyTIEPTHII).



NMAKETDI
W PASPABOTKA
JAVA-NIPOrPAMMbI

CTpyKTypHBIC KOMIIOHCHTHI IIPOTPaMMBbI, TAKUE KaK KJIACCHI U UHTEP-
(eiicel pa3menarTes B makerax. [lakem npedcmasisiem co6otl epynny poo-
CMBEHHBIX CMPYKIYPHBIX KOMNOHEHMOS8 NPOSPAMMbl U 00ECTICUNBACT He3d-
BUCUMOE NPOCMPAHCMEO UMEH JIIS KOMIIOHEHTOB, BXOJISIIIIUX B €r0 COCTAB.
WHBIMU CIIOBaMH, OJHOMMEHHBIE CTPYKTYPHbBIC KOMIIOHEHTBI ITPOrPaMMbI
JIOJDKHBI PAcIoNarathCs B Pa3inyHbIX TakeTax. Hampumep, eciu umeercs
JIBa Pa3sNIUYHBIX Kjacca, UMEIOIUX OJAMHAKOBBIC UMCHA, TO OHU JOJIKHBI
OBITh IOMEIICHBI B PA3HBIC TAKETHI.

IlakeThl MOKHO paccMaTpUBaTh KaK KPYIIHBIC CTPYKTYpHBIC OJIOKH
MPOrpaMMbl U, CJICIOBATEIbHO, MOJICIb CTPYKTYPhI MPOrPaMMbl MOXKET
OBITH IIOCTPOEHA B BHJIE MHOXKECTBA ITAKETOB MEXK/1y KOTOPHIMU UMEIOT Me-
CTO HEKOTOpbIE OTHOIeHHUS. J{narpamMma, Mo3BOJISIIONIAs IPEACTABIISATD Ta-
KYIO MOJICIIb, Ha3bIBACTCS OUASPAMMOL NAKEMO8.

Heo0x0auMoCTh MOICINPOBAHUS CTPYKTY PbI IIPOrPAMMBI B BHJIC JHa-
I'paMMEI TAKETOB 00yciIoBIeHa IByMs (akTopamu: (1) pa3paboTka mpakTu-
YecKH 0001 MpopaMMBbl, JAa)ke OUeHb MPOCTOH, npednonazaem UcnoIb30-
8aHUe NpedonpedesieHHbIX KIAccos u unmepgheiicos, Komopvie Haxo0smcs
8 npeoonpedeneHnvix nakemax; (2) He MpenoNpeIeTeHHbIE KJIacChl U WH-
Tepdeiichl, SBIASIOMIMECS CTPYKTYPHBIMH KOMIIOHEHTaMH OOBEKTHO-OPH-
€HTHPOBAHHON MPOrpaMMbI, KOTOPbIE pa3padaThIBAOTCS CAMUM IIPOrPaM-
MHCTOM, MOT'YT PACIOJIaraThCs B PA3JIMYHBIX MTaKeTax. JluarpaMma naketos
MIO3BOJISICT MPEICTABUTH BCE MAKETHI, HCOOXOMUMBIC JIJISl PCaIM3aIHU MIPO-
PaMMBbI B BUJIC CMHON CHCTEMBIL.

Korma mporpamMmucT pacmpeneisicT CTPYKTYPHBIC 3JIEMEHTBI CBO-
el mporpaMMbl MEXJy IaKeTaMHd OH MOXKET HCIIOIb30BaTh pPas3JIMYHbIC
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MPUHIUIB UX TPyHnnupoBKH. Hampumep, B OAWH MakeT MOryT OBITH CO-
OpaHBbI KJ1acchl U HHTEP(EHCHI 371eMEHTOB Ipa(UIECKUX TOJIb30BATEIBCKIX
nHTEpQEHCcoB, a B Ipyrol — Kiacchl U MHTEP]EHCHI, MONICPKUBAIOIINC
rpaduueckuil HHTEpdEic 1 NCTIONB3YIOINE ITH IEMEHTBHI.

[MonsiTuio «naker» B UML cOOTBETCTBYET MOHSTHE «KaTAJIOT/TIAIIKA
B (haiI0BOM CHCTEME KOHKPETHOMN OMEePAI[HOHHON CHCTEMBI.

5.1. I'pachuueckne cumBoNbl NaKera

Cy1IecTBYeT HECKOJIBKO CIIOCOO0B M300pakeHUsI MMaKeTa Ha JHarpam-
M€ MaKeToB, IpUBEACHBIC Ha puC. 5.1.

hospitalWard
hospitalWard hospitalWard‘
Ward Ward Bed
hospitalWard Nurse — T
Bed N
‘Ward‘ ‘Nurse‘ ‘Bed‘
a 6 B r

Puc. 5.1. Bapuauts! n3o0paxkeHus rpapuuecKoro CHMBOJIA MaKeTa

I'padmueckuii cuMBOJI Makera MpeacTaBisieT COOOH CTHIIM30BAHHOE
n300pakeHue Manky, IPUHATOE B rpaguyueckoM MHTepdeiice oneparuoH-
Hoit cucteme Windows U B psijie TPHIIOKEHUH.

Puc. 5.1a mnmocTpupyeT mpocTeiiniee m300paxkeHne rpadhuIecKkoro
CHMBOJIA TTaKeTa. BHYTpH CTHIM30BAaHHOTO M300pa)KCHUSI ITAIKU 3aITUCHI-
BaeTcs MM makeTa hospitalWard (OompHWYHas manara). Mms makera
MOXKET COCTOSITh M3 HECKOJIBKHX CJIOB M HAUMHAeTCs ¢ Masiol OykBbl. CiioBa
3anuchiBalOTCs 6e3 mpobena. Kaxxnoe nmocnenyroiiee ClIOBO HAUHMHAETCS C
60111011 OYKBHI.

Puc. 5.16 u 5.1B unmrocTpupyroT u300pakeHue TpapIecKoro CHMBO-
Jla TTakeTa C yKa3aHHeM KJIacCOB, BKIFOYEHHBIX B MakeT. [lakeT ¢ mMeHeM
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hospitalWard BKItodaeT Ki1acchl: Ward (manara), Nurse (METUITUHCKAS
cecTpa) U Bed (Koiika).

Juarpamma Ha puc. 5.IT ceMaHTHUYECKH SKBHBaJIEHTHA TpaduiyecKum
CHMBOJIaM TIaKeTa, NMPHBEACHHBIM Ha puc.5.10 u 5.1B. B aroii nuarpamme
SIBHO YKa3aHO, KaKHe KJIACChl BKJIIOYEHBI B [TAKET TP TIOMOLIH rpadudecko-
T'0 CHMBOJIA «SIKOPbY», KOTOPBIM MBI paHee UCIIOIb30BaIH JJI MOJCTUPOBa-
HUS BIIO)KEHHOCTH KJIaCCOB.

[TakeT MOXeT comepkaTh APYTHE MaKeThl. YPOBEHb BIOKCHHOCTH T1a-
KETOB TEOPETHYECKN He orpannydeH. Ha puc. 5.2 mpuBeneHs! BapuaHThI I'pa-
(rueckoro cHMBOJIA ITAKeTa JUISl CIIydast BJIOKEHHOCTH ITaKETOB.

data
hospitalWard
hospitalWard
data::h italWard
ataiiggepitaiiar hospitalWard

Puc. 5.2. I'paduueckoe n300pakeHHE BIOKCHHOCTH MaKETOB

B neBoii wactu puc: 5.2 rpaduueckuii CMMBOJI BHYTPEHHEro Iakera
hospitalWard u300pakeH BHYTPH TpauuecKOro CHMBOJIA BHEIIHETO
makera data.

B cpenneii yacTtu puc. 5.2 175 MOAEIUPOBAHUS BJIOKEHHOCTH UCIIOJIb-
3yeTcs IoaHOoe uMs makera data::hospitalWard, B KOTOPOM 6Hauane
YKa3vl8aemcesi UMs 6HeulHe20 NaKemd, 3amem UM G10JHCEeHHO20 naKemad.
Paznenurenem siBisiercs ABOiHOE BoeToYMe. TakuM 00pa3oM, MOITHOE UMS

data::hospitalWard: :Nurse

00o03HavaeT ki1acc Nurse, HaXOIIIHiics B TakeTe hospitalWard , KoTo-
PBIii, B CBOIO OUEpPE/Ib, BIIOXKEH B MakeT data. B a3bike mporpaMMupoOBaHUs
Java npu 3anucu MOJHOIO MMEHU B KAaueCTBE Pa3/CIUTENs UCIIONb3YETCS
Touka. Takum 00pa3oM, MPUBEACHHBIN BhIIIE MPUMEP MOTHOTO0 UMEHH KJIac-
ca Nurse B A3bIKe IPOTPAMMHPOBAHUS Java O KeH OBITh 3arncaH B BUJC
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data.hospitalWard.Nurse

B npaBoii uactu puc. 5.2 BI0OKEHHOCTb MOJCIIUPYETCS SIBHO, TPH TIOMO-
1M rPa(uIecKoro CUMBOJIA «SIKOPhY.

B s13blke mporpaMMupoBaHus Java JUis yKa3aHUsl TOTO B KaKOM IaKe-
Te pa3MemaeTcst KJIacc MCMOIb3yeTCs MPEIIOKEHIE CO CITYKeOHBIM CIIOBOM
package, KOTOpOE MpeAecTByeT 00BIBICHUIO Kiacca. Hamprmep

package data.hospitalWard;

class Nurse {

B npuBeneHHOM npHMepe HCXOAHOrO Kofa MpPEMJIoKEeHHe package
YKa3bIBaeT Ha TO, 4TO 0OBSIBICHHBIN, HIXKE, Kjlacc NUrse HaXoIuTcs B I1a-
kere data.hospitalWard. B ucxogHom koze Java mporpamMmsl MOXKET
OBITh TOJIBKO OJIHO IIPEJIOKEHUE CO CITy>KeOHBIM CIIOBOM package NpH Io-
MOILM KOTOPOI'O YKa3bIBA€TCsl UM 11aKeTa B KOTOPOM JOJI)KEH HAXOIUThCS
MCXOIHBIN KOJI OTHOTO MJIM HECKOIBKHX KJIACCOB W/ UHTEP(EHCOoB.

5.2. [locTyn K Knaccam, pasmeLléHHbIM B NaKeTax

[Taker oOecreunBaeT HE3aBUCHMOE NPOCTPAHCTBO MMEH JUISI CBOMX
KJIACCOB. DTO 03HAYAET, YTO HECKOJIBKO KJIACCOB C OMHUM H TEM XKE UMEHEM,
KOTOpBIC HE MOTYT OBITH Pa3MEIIEHBI B OAHOM ITAKETE, MOTYT OBITH pa3Me-
IIEHBl B JBYX pa3lW4HbIX nakerax. Ha puc. 5.3 mpuBeneHs! rpaduieckue
CHUMBOJIBI KJIACCOB, MMCHA KOTOPBIX OTPaXkKaroT UX IIPUHAIICKHOCTD K pas-
JINYHBIM [TAKETaM.

Ecnu knacc noMemeEr B MakeT, TO €ro MOJHOE UM JOJIKHO BKIIIOYATh
uMs [1aKeTa, B KoTopoM oH Haxoxutes. B UML nonnoe ums kiacca popmu-
pyeTcst OMMCaHHBIM BBIIIE CIIOCOOOM C HCIONB30BAHUEM JBOIHOTO ABOETO-
YHs B KAUECTBE PasAenuTens. B sa3bIke mporpaMMHpoBaHus Java B Ka4yecTBe
pa3aenuTeNs UCTIONb3YeTCA TOUKA.
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patient::Person doctor::Person

Puc. 5.3. [lonnoe nms kinacca, pa3MeIEHHOTO B TAKETe

Takum oOpa3oM, B Java-kojie MOJTHBIC MMEHA KJIaCCOB, IPUBEICHHBIX
Ha puc. 5.3, 3aMUCBIBAIOTCS B BUJIE

patient.Person u doctor.Person

Kunaccel, Haxozasiuecs B OTHOM [AKETe, IPUHAUIEKAT OTHOMY IIPOCTPaH-
cTBy uMEH. [loaToMy B KOz JTFOO0T0 M3 ATHX KJIACCOB MOYKHO HICTIOIB30BAaTh
KOpPOTKOE, a He MOJTHOE UM KJlacca, pa3MELEHHOr0 B TOM ke nakere. Knaccsl,
MpUHAJIEKAIINAE PAa3IMYHBIM ITaKeTaM, JOKHBI UCIIONIB30BaTh MTOTHOE UM
JUTsl B3aUMHBIX ccblIOK. [Iponnmtoctpupyem ato npumepom. Ha puc. 5.4 npuse-
JIeHBI rpauuecKue CHMBOJIBI TAaKeTOB patient u hospitalWard. Knaccer
Bed u Ward HaxoAsATCs B OTHOM M TOM ke TakeTe hospitalWard. [loaTomy
aTpuOyTHUBHAS MOJETh Kiacca Bed MOXKET BKIIFOUATH Imojie Tuma Ward 6e3
yKa3zaHHUs TOJHOr0 MMeHH Kiacca Ward. OmHako, OCKOIBKY Kiacchl Bed
U Person HaXOOATCS B pa3IM4HBIX MAKeTaX, TO B KOAE Ha SA3BIKE IIPOrpaM-
MHUpOBaHUs Java JJIsl CChUIKK Ha Kiace Bed u3 kiacca Person HEOOXOIMMO
yKa3bIBaTh NOHOE UMsI hospitalWard.Bed. B s3bIke nporpaMMupoBaHUs
Java 370 e IpaBUIIO PacIIpOCTPAHAETCs HA BIOKEHHbIE IakeTbl. Hanpumep,
Kiacc Bed, Haxoasuuiica B makere hospitalWard, JOMKEH UCTIOIb30BaTh
IIOJIHOE MM JUIS IOCTYIIA K KJIACCy, HaXOoAsAIeMycs B rakere data, HeCMOTps
Ha TO, UTO TMakeT hospitalWard BIoXeH B makeT data (cM. puc. 5.2).

patient hospitalWard

Puc. 5.4. Jloctyn k ki1accam, pa3MeIIEHHBIM B OTHOM M TOM K€ U B Pa3TUIHBIX

naxke€Tax

B mocnenyrommx moapasnenax 3TOro paszena Mbl y3HaeM O TOM,
YTO JOCTYH K KJIaccaM HEKOTOPOro MakeTa M3 JAPYroro IHakera MOXKHO
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OCYIIECTBUTH U 0€3 yKa3aHMsI TIOJTHOTO MMEHH KJIacca, €CITH MEX Ty TaKeTa-
MU YCTaQHOBIICHO OMMHOWEHUE UMNOPIMUPOBAHUSL KIACCOS.

Kitaccel, nomeménnele B makere, MoryT ObITh cHaOxeHbI public (cuM-
BOJI «+») WJIH private (CHMBOJI «—») IpeUKCaMn BUIUMOCTH JJIsl YKa3aHUS
UX JIOCTYTHOCTH U3 KJIaCCOB 3a Ipezenamu nakera. Knacc, pasMeInéHHbli
B HEKOTOPOM MaKeTe W IOMEUCHHBIN private npegukcoM BHIUMOCTH, JO-
CTYTICH TOJBKO ISl KJIACCOB JIAHHOTO MaKeTa M HEJOCTYIICH AJIs KIIACCOB
Ipyrux makeToB. Ecim kimacc momedeH mpedukcoM BUAMMOCTH public, TO
OH JIOCTYTIEH KaK JIJIsl KJIACCOB JTAHHOTO TIaKeTa, TaK ¥ JUI KJIACCOB APYTUX
nakeToB. Ha puc. 5.5 n300pakeHblI Te e MakeThl, 4TO U Ha puc. 5.4, HO CHA0-
XKEHHBIE TPe(PUKCaMU BUIMMOCTH.

patient ﬂ,OCTyI’IHbI ans N\ hospitalWard
Knacca Person [Tl + Ward
n3 nakerta patient- | ar

T+ Bed
Hepnoctynen ans N

Knacca Person | __.-- ---f-1— Nurse
3 NakKetTa patient

T

Puc. 5.5. YnpasieHue JOCTYIIOM K KjaccaM IakeTa IMpU MOMOIIH MPpedHKCOB
BUIMMOCTH

Kax BugHO Ha puc. 5.5, kimacc Nurse, pa3MElIEHHBI B IakeTe
hospitalWard, momMedeH private mpePpUKCOM BUAMMOCTH H IIO3TOMY J0-
CTYIIEH TOJIBKO JIJIsl Ki1accoB akeTa hospitalWard. Kiace Person, Haxo-
JALMiACS B 1akeTe pat ient, He UMeeT nocTyna kK Kiaccy hospitalWard.
Nurse.

B s13p1ke mporpamMMupoBanus Java nmpeuKkc BUINMOCTH Kjacca, pas-
MEMEHHOTO B ITAKETe, 0TOOpaXkaeTcsi B MOAU(HUKATOP JI0CTYTIa, KOTOPBIH 3a-
IIHCBIBAETCS B 3ar0JIOBKE KJlacca nepes ero uMmeHeM. Hanpumep

package hospitalWard;

public class Ward {
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Bo Bcex mpumepax koga B 9TOH KHUTE MBI 3allMCBIBAIINA 3ar0JI0BOK
KJlacca ¢ MOAM(UKATOPOM MOCTymHa public pa3pemas, TeM CaMbIM, €ro
UMIIOPT M3 JTI000T0 JIPyTroro makeTa MporpaMMabl.

Ecnu npu o0bsiBIEHNM Kilacca B €ro 3arojoBKe HE yKa3aH Moxudu-
KaTop Aocryna public, TO, IO YMOJYaHUIO, 3TO O3HAYAET YTO KJACC J0-
CTYIIEH TOJBKO IS KJIACCOB JAHHOI'O NAKEeTa M HEJOCTYIIEH Ul KJIACCOB 3a
npenenamu nakera. Hanpumep

package hospitalWard;

class Nurse {

5.3. OTHOWeEHMe TUNA 3aBUCMMOCTb MEXAY NaKeTamm
M guarpaMmma naxkeTtos

Kak cnemgyeT U3 mpemslIyImero moapasaeia, B psie caydaes Kiacc,
pa3MemEHHBII B HEKOTOPOM MaKeTe, JOJIKeH HCIOh30BaTh KJlacc, Ha-
XOIAIINHCA B IpyTroM makeTe. Jiist Toro, 91006l 3T0 OBIJI0O BO3MOXKHO,
MEXIy MaKeTaMH MOJKHO OBITh YCTaHOBJICHO OTHOIICHHE THUIIA 3aBH-
CHMOCTbD.

Ecnu xnace makera packageA UCTIONB3YeET KJacc maketa packageB,
TO MaKeT packageA 3aBUCUT OT MakeTa packageB. JluarpamMmma Ha puc.
5.6 UIUTIOCTPUPYET UCIIOJIB30BAHNE OTHOIIECHUS THIIA 3aBUCUMOCTD Ha JHra-
rpamMme MmaKkeToB.

packagelA packageB
3asucumblin | >  Hesasucumbiii

naket naket

Puc. 5.6. OTHOIICHUE THITA 3aBUCUMOCTh MEXY MakeTaMu
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JlmarpaMma makeToB IPEACTaBIsIET CO00 MHOXKECTBO I'paHUecKuX
CHMBOJIOB ITaKEeTa M OTHOIICHNH MEX /1y HUMH. B KauecTBe OTHOIICHHSI MEX-
Jly TaKeTaMU 4allle BCEro UCMOJb3yeTCsl OTHOLIEHUE TUIIA 3aBUCUMOCTb.

5.4. UmnopTupoBaHne KNaccoB U3 nakera

3aBUCUMOCTb OAHOI'O MaKeTa OT APYTOro MOXKET UMETh XapaKTep uUM-
nopmupoeanus kiaccog. TepMUH UMIIOPTUPOBAHKE Kjlacca O3HAa4YaeT BO3-
MOYKHOCTB JIOCTYTIa K KJIacCy BHEIITHEro IakeTa 0e3 yKa3aHHs ero MoJHOro
nMenu. Korna Mexay JByMs MakeTaMy YCTaHOBJIEHO OTHOLICHHE MMIIOP-
THPOBAHUS KJIACCOB, TO 3TO 03HAYAET, 4TO: (1) UMIOPT OCYIIECTBISETCS U3
He3asuUcuMo20 naxkema 8 3a8uUcuMbulii TakeT; (2) KIacChl 3aBUCHMOTO TTaKeTa
IoNajaoT B MPOCTPAHCTBO UMEH HE3aBUCHMOIO NAKETa U, CIEI0BATEIBHO,
MOT'yT 00pamarbes K KJaccaM He3aBHCHMOTO IakeTa 0e3 yKa3aHus UX Mojl-
HBIX UMeH. /lnarpamMmel Ha puc. 5.7 WITIOCTPUPYIOT UCIIOJIb30BAHUE OTHO-
LICHHS] UIMIIOPTHPOBAHMSI KJIACCOB HA JMarpaMMe NakeToB U OTOOpaKeHue
9TOr0 OTHOILICHHS! B MPOTpaMMHBIA KoA. OTHOIIEHHWE UMIIOPTUPOBAHUS
KJIACCOB HE MMEET CIEeLUABHOro rpaduyeckoro cumboa. J{is 3Toit 1einu
HCTIONB3yeTCs TpadUIecKUi CHMBOJI OTHOIICHUS THIIA 3aBUCHMOCTB, TIOME-
YEHHBIH CTEPEOTUIIOM <<import>>.

JuarpaMma mnakeToB B JIEBOW 4YacTu puc. 5.7 HILIIOCTPUPY-
eT ciydyail, Korjga nakeT patient HUMHoOpTHUpPYeT BCe Kiacchl MakeTa
hospitalWard. DTo 03Ha4yaeT, 4TO KJacchl Makera patient Moryr
oOpamaTbcsl KO BceM KJjlaccaM TnakeTa hospitalWard, mOMeYeHHBIM
npepukcoM BUIUMOCTH public, 0e3 yka3aHHs WX MOJHBIX HMEH.
JuarpamMma nakeToB B MpaBOW yacTU puc. 5.7 WIIIOCTPUPYET cllydai,
KOTJIa MaKeT patient UMOOPTUPYET TOIBKO OJMH KJacC C UMeHeM Bed
n3nakerahospitalWard. DTo 03HAYAET, UTO KJIacChl MakeTapatient
MOTYT oOpamarhcs 0e3 yKa3aHus MOJIHOT'0 UMEHH TOJBKO K Kiraccy Bed
nakera hospitalWard. [las noctyma K OoCTaJbHBIM KjaccaM IMakeTa
hospitalWard, momedeHHbIX NpeduKcoM BHUAMMOCTH public, He-
00X0MMO yKa3bIBaTh UX MOJHBIC UMEHA. M Mnopmuposanue Kiaccos u3
00HO020 naxkema 8 Opy2ol 803MONCHO MONLKO O KIACCO8, NOMEUEeHHbIX
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npeghuxcom udumocmu public. Knaccel, momeueHHble private mpe-
(UKCOM BHIMMOCTH, OCTAIOTCSl HEBUIUMBIMH 3a IpEJelaMH TakeTa u
He MOoJ/JIe’)KaT UMIOPTUPOBaHUIO. B mpuMepe Ha puc. 5.7 UMOOpTUPOBA-
HUIO HE MOJJIEKUT Kaacc Nurse.

[hospitalWard]

— — —

) <import>> , ) <import>>
patient [------------- > hospitalWard patient [--------------
package patient; package patient;
// wmMnopTupyioTcs BCe public // VIMIOPTMPYEeTCs TOJIBKO
// wjacce nakera hospitalWard // wmacce Bed
import hospitalWard.*; import hospitalWard.Bed;
class Person { class Person {

Ward hositalLocation; Bed wardLocation;

} }
Puc. 5.7. Ilpumepsl UCIIOIB30BaHUsI OTHOLIEHH ] UMIIOPTUPOBAHUS KJIaCCOB

B HmxHel yacTu puc. 5.7 mokazaHo, KaKUM 00pa3oM OTHOIICHUE HM-
MOPTUPOBAHMS KJIACCOB OTOOpakaeTcs B KOJ Ha SA3BIKE MIPOTPAMMHUPOBAHUS
Java. Jlyst 9TOM menw MCTIONB3YeTCs MPEATIOKEHUE CO CITYKESOHBIM CIIOBOM
import, nmocie KOTOporo ykasblBaeTcs MOJIHOE UMS Kjacca, MojaJiexaltie-
ro ummnoprupoBanuto. Hanpumep, hospitalWard.Bed (mpaBas 4acTb
puc. 5.7). B Tom ciyyae, Korja UMIIOPTHPOBAHUIO TIOJIEKAT BCE KJIACCHI
MaKeTa, BMECTO MMEHM HMMIOPTUPYEMOro Kjacca 3aluChIBA€TCsl CHUMBOII
«3B&3moukay. Hampumep, hospitalWard.* (eBas 9acTh puc. 5.7). B Tom
ciIydae, KOTAa B KJlacce HeOOXOIMMO HCIIONB30BaTh KOPOTKHE MMEHa He-
CKOJBKUX ITyONUYIHBIX KJIACCOB, PA3MEIIEHHBIX B Pa3IMYHBIX MAKETaX, TO
B MICXOIHOM Kojie Java ImporpaMMbl MOXKET OBITh HECKOIIBKO MPEIIOKCHHMA
uMIopTupoBanus. bonee mogpoOHO UCTIONB30BaHHE MPEITIOKEHIS UMIIOP-
THPOBAHUS B UCXOJHOM KOJIC Ha SI3bIKE MPOrpaMMUpOBaHus Java OyneT pac-
CMOTPEHO B IIOCJIEAYOIIUX NOAPa3Acax.



220 5. Taketbl 11 pa3paboTka JAVA-Nporpammbl

5.5. UcxoaHbiii Koa Java-nporpaMmmbl

KommbroTeprast mporpamma, HalmMcaHHAsl HA S3bIKE IPOrpaMMHUpPOBa-
HUS Java, B COOTBETCTBHH C OOBEKTHO-OPHEHTHPOBAHHOM MapaaurMoi u
TEXHOJIOTHEH MPOrpaMMHUPOBaHUS MOXKET PaCCMAaTPUBAThCs KaK CHelHallb-
HBIM 00pa30M OpraHU30BaHHBIN HA0OP MPETOKEHUN-YTBEPKACHUM, TTPe/I-
Ha3HAYEHHBIX U1 BHIIIOJIHEHN S KOMIIBIOTEPOM.

PazpaboTtka Java-mporpaMmsbl TNpeAronaracT TPU MOCIEIOBaIbHBIX
mara:

= HamMCaHHE UCXOAHOI0 KO/Ia IPOrpaMMBbl;

= KOMIIUJISILUS UCXOHOTO KOAA;

= BBINOJHEHNUE KOMIMIMPOBAHHOIO KOJIA.

Hexoonwiii koo (source code) mporpamMMbll MOKET OBITh HAIUCAH C
HCTIOJI30BaHUEM OOBIYHOTO TEKCTOBOTO DPEHAKTOpa, HAIpUMeEp, TEKCTO-
Boro pemaktopa Notepad omepannoHHON «cucTeMbl Windows MiIH TeKCTO-
Boro pemakropa vi editor omepannonnoii cuctemsl UNIX. Mcxomnblit xox
TPAHCIUPYETCSA B 00beKmHubill Koo YT Oatim-koo0 (bytecode) mpu moMomu
koMmwsitopa Java. Baiit-kon siBisiercst miaatdopMo-HEHTPaIbHBIM, B TOM
CMBICIIE, YTO MOXKET OBITh BBIIIQIHEH Ha KOMIIBIOTEPE, YIIPaBIIIEMOM JIF000H
OTEPAIIMOHHONW CHCTEMOM TP MOMOIIY MPOrPaMMBbI, KOTOPasi Ha3bIBaeTCA
Bupmyanvnaa Mawuna Java (Java Virtual Machine — JVM). Buptyansnas
MamuHa Java niaatdopMo-3aBUCHMa U pa3padaThIBaeTCs ISl KOHKPETHOH
OTIepaIIMOHHON cucTeMBl. YacTo, 1 pa3paboTku Java-mmporpaMMbl HCIIOTh-
3yercst Mumeepuposannas Cpeoa Paspabomru (Integrated Development
Environmen — IDE), nanipumep NetBeans, Eclipse, JDeveloper u npyrue.

Hcxomublit Koj Java-niporpaMMsl J0JKEH XpaHUTCS B (aiiiie ¢ paciiu-
penueM .java. [IpaBunbHoe nms Gaiina, cogepxkaiero HCXoaHbIH Kox Java-
MporpaMMBbl, MOKET UMETh BUJ First.java. Jlroboe apyroe pacumupeHue
¢aiina c ncxogHsIM Java-komom, KpoMe .Jjava, HemomyctuMo. Hampumep,
HEIOMTYCTUMBIMHU SBIIAIOTCSA IMeHa (haiinoB: First.txt mwmm First.doc.

Hcxomuslit kox Java-miporpaMMbl IMeeT OOIICTPHHSATYIO CTPYKTYPY.
3neck Xopollieii aHaJIoruel SIBIsieTes CTPyKTypa 0ObrgHOro nrckMa. [Incsmo,
KaK MpaBUJIO, COCTOUT U3 HECKOJIbKUX KOMIIOHEHTOB, PACIOJIOKEHHBIX B
onpenenéHHOM nopsike. BHauane pacnonaraercs 3arojoBoK, 3aTeM — IpH-
BETCTBHUE, 3aTEM — OCHOBHOE «TeJI0» MUChbMa, 3aTEeM — 3aKJIIOUNTEIbHbIC
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MIPEATIOKEHHSI U TOATINCH. HEKOTOphIe KOMITOHEHTHI TTChMa SIBJISIOTCS 0051-
3aTeNIbHBIMH, HEKOTOPBIE — HE00s3aTEIIbHBI.

Hanucanue ucxoqHOro kKofa MporpaMMel Ha sI3bIKe IPOrpaMMUpPOBa-
HHUA Java MOXHO paccCMaTpHUBAaTh 110 aHAJOTUU C HAIMCAaHUEM MHUCbMa, CO-
CTOSIILIEI0 U3 HEKOTOPOI'O KOJMWYEeCTBA KOMIIOHEHTOB. McxonHblil kox Java-
MPOrpaMMBbl, KaK IIPaBUIIO, COCTOUT U3 TPEX KOMITOHEHTOB:

» OJHO OOBSIBJIIEHUE ITAKETA,

= OJ[HO MJIM HECKOJILKO OOBSIBICHUH MMIIOPTHPOBAHHS;

= OJIHO WJIM HECKOJILKO OOBSIBIICHHH KJIaCCOB MJIM HHTEP(EHCOB.

HexkoTopsie komnoHeHTa Java-porpaMMbl He SIBIISIFOTCST 00s13aTeIIbHBI-
MH, OIHAKO, €CJIM OHU IIPUCYTCTBYIOT, TO JOJIKHBI PACIIOIATraThCs B yKa3aH-

HOM BBbIIIE TIOpsiAKe. Puc. 5.8 unmocTpupyeT CTPYKTYpYy HUCXOTHOTO Koja
Java-niporpamMmsl.

06bsBneHne
k 1. .lab;
package groupl.prog.la } naketa

import java.util.*; nmnop-

} 06bsBneHNs
TUPOBAHNS

public class First {

public static void main(String[] args) { OGbABneHns
: w "y . Knaccos
System.out.println(“lepras mnaboparopHasa pabora.”); W
) } MHTEpdeincoB

Puc. 5.8. Tpu komnoHeHnTa Java-nporpaMmbl

5.5.1. 06bsiBNeHne nakera

CrpyKTypa NpeUIoKEeHUs!, UCIIOIb3yEeMOro MpH OOBSIBICHUN NaKera,
HMeeT BUJ

packaqe <MMsd IakeTa B KOTOPOM HaXOOUTCH (i)aIZJI C MCXOIHBIM KOIOM>;

[pennokeHne HaYMHAETCS CO CIyKeOHOTO cIoBa package 3a KOTO-
PBIM 3aITUCBIBACTCS UMsL nAKemd, 8 KOMOPOM HAXxo0Uumcs Qaiii ¢ UCXOOHbIM
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kodom Java-npoepammel. CAMBOJ «IIPOOEID» OTACTSACT CIIy))eOHOEe CIOBO
package or uMeHH nakera. [Ipeioxkenne 3akaHINBACTCS CUMBOJIOM «; .

Ecnu mmeeT MecTo BIIOKEHHOCTh IAKETOB, TO UMs naKema Asjsien-
cs1 cocmasnbim. Puc. 5.9 wiurocTpupyet ciydaid, Koraa Gaii ¢ HCXOTHBIM
KoJIoM First.java HaXOIUTCs B CHCTEME BJIOKEHHBIX ITaKETOB groupl.
prog.lab.

MM naketa ¢ ghainom
CXOZIHOTO Kofa

Cny>xe6Hoe cnoBo

/—/%
package groupl.prog.lab; prog

CumBon «;» 3asepLuaet
06bsBMEHNE B A3bIKE

nporpamMmmposaHus Java

Puc. 5.9. CTpyKTypHbIC KOMIIOHEHTBI [IPEIIOKECHUS ISl 00bsIBJICHHS [TAaKeTa
B sI3bIKE ITporpamMmupoBanust Java: B mpaBoii yactn npuBeneHa guarpaMma
MaKETOB, HJUTFOCTPUPYIOMIAsi CTPYKTYPY BIOKEHHBIX MAKETOB

[Ipu 0OBsABNCHNH TTAKETA MPOTPAMMHUCT YKa3bIBACT UMS ITaKeTa B KO-
TOPBIN OH TOMecTHI (DAl ¢ MCXOMHBIM KomoM. Ecim ¢ailn ¢ mcXomHbiM
KOJIOM HAXOJUTCS B IMAKETe, KOTOPHIN BIOKEH B JIPYT'HE IMAKETHI, TO UMS
MaKeTa COCTOMT M3 HECKOJBKHX YacTeH, pa3lielIeHHbIX CHMBOJIOM «.». B
paccMaTpruBaeMoM puMepe (haiia ¢ UCXOMHBIM KOJOM HAaXOIUTCS B IAKETE
lab, KOTOPBIH BIOXKEH B MAKET PrOg, KOTOPHIH, B CBOIO OYepe/lb, BIOKEH B
makeT groupl. Kak 6bu10 0TMEUEHO paHee, He CYIIECTBYET OTpaHHYCHHUN
Ha YPOBEHb BIIOKCHHOCTH MAKETOB. SICHO, YTO B MPOCTEHIIIEM CITydae, MpH
OOBSBIICHUY TTAKEeTa YKA3bIBACTCS MM ITaKeTa, COCTOSIIICE W3 OHON YaCTH.
B ucxomHoM ko€ (B OJ0Ke KOMITHIISIIHH) Modicem Obimb He 60nee 00HO20
00vsA6NeHUs naKkema.

B s3bike mporpaMMupoBaHUs Java MakeT CIY>KUT XpaHWIUIIEM s
THIIOB, ONPEICISICMBIX IIPH TIOMOIIHU KJIACCOB HJIM HHTEP(EHCOB U rpyIu-
pyeT JOTUYecKH CBsI3aHHbBIE TUTIBL. Kak MmpaBuIio, MakeThl XpaHATCS B KaTa-
yorax (aiIoBoil CHCTEeMBI KOHKPETHOHM OIepaliMoOHHON cucTeMbl. Kaxkmas
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9acTh UMCHH TIAKETa COOTBETCTBYET HEKOTOPOMY KaTaJlory (ailioBoil cu-
crembl. TakuM 00pa3oM, ¢ TOUKH 3peHHs (ailIoBOI CHCTEMBI, UM ITaKeTa
groupl.prog.lab o3Havaer, YTO CYIIECTBYET KaTajlor groupl, KOTO-
PBIH CONEPKUT MOAKATATIOI PrOg, KOTOPBIM COAEPKUT MoaKaTaior lab B
KOTOPOM HaXOAUTCH (paﬁn C UCXOAHBIM KOJOM, ITOAJIC)KAIIIMM KOMITUJIALINH.
B onepanronnoii cucreme Windows CTpyKTypa 3TOro KaTajiora 3arnichiBa-
€TCsI B BUTIC

groupl\prog\lab\<umsa danmga C MCXOOHEIM KOLOM>,

a B UNIX-nosoOHBIX ONEpalroHHBIX CHCTEMax, TakuX Kak Linux wnim
Solaris — B Buje

groupl/prog/lab/<umsa darnsa C MCXOOHEIM KOIOM>.

Touka, KOTOpast UCTIOJIB3YETCs, B KAUECTBE PAJICIUTENS IPH 3aIUCH
MMEHH TaKeTa B SI3bIKE NMPOTrpaMMHUpPOBAHMS Java, 3aMeHsAeTCs CHMBO-
JIOM, KOTOPBIN UCIIOJIB3yeTCs ISl Pa3AesIeHUs] MMEH KaTajJoroB U MOAKa-
TAJIOTOB B COOTBETCTBYIOIIEH (aiisioBoii cucteme. CumBoa «\» (0Opat-
HBIH cJId1) UcTosib3yeTcs B (haiiloBoil cucTeMe OnepannoOHHON CHCTEMBI
Windows u cumBout «/» (npsimoit ciai) — B UNIX-11ono0HbIX onepaliu-
OHHBIX CHCTEMaX.

BaxHO MOHUMATE, YTO UMs nakema 6 npeonodtceHuu, 00vAGNAIOUEM
nakem, He yKazvleaem NOJHbLI NYMb K Qailiy, nooaedxcawemy KOMIUIAYUlU,
a crenu(UIHUPYeT TOJNBKO YacTh CHCTEMBI BIIOKCHHBIX KaTajlorOB B KO-
TOPBIX HaXOAWTCS 3TOT (aii. B paccmMarpmBaeMoMm mpuMepe UM IakeTa
groupl.prog.lab He yka3plBaeT HA TOYHOE MECTOHAXO0XK IEHUE KaTalora
groupl. DTOT KaTajaor MOXKET HaXOUThCs, HalpUMep, B KOPHEBOM KaTajio-
re C:\, 1160 B ero noakatajiore C:\myprograms, T100 B 1I000M Ipyrom
Karajore (aiIoBoil CHCTEMBI.

Takum 00pa3om, 3HAHUE UMEHH MTAKETa HEJOCTATOYHO JJIsI TOYHOH JI0-
Kanm3anud Qaina ¢ UCXOTHBIM KomoM. [lomHBI My Th K (hafiiny, momiexa-
eMy KOMIMIISLUY, ONPEAETIAeTCs MPU OMOIIU NHepeMeHHOU OKPYICEeHUs
¢ umenem CLASSPATH (environment variable called CLASSPATH), koTopas
OyJeT pacCMOTpEeHa B MOCJIEYIOLIEM U3JI0KEHHH.

OOBsBICHNE MaKeTa HE SBISIETCA 00g3aTeIbHBIM KOMIIOHEHTOM Java-
nporpammbl. Micxonuelil kox Java-nporpamMmel, B KOTOPOM OTCYTCTBYET
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OOBSBIICHNE TIAKETa, SBIACTCS YACTBHIO, TaK HA3BIBAEMOTO, OE3bIMAHHOZ0
nakema (unnamed package), Ha3bIBAEMOTO TaKXKe HAKEMOM NO YMOIYAHUIO
(default package), koTopsIii OyIEeT OMKCAH B MOCICAYOIICM U3JI0KCHUU.

Kommuinstop Java pasiuyacT CHMBOJIBI BEPXHETO U HUMIKHETO PErH-
cTpoB KiaBuaTypsl. CiiykeOHOE CIIOBO package MOMKHO ObITh 3alHCaHO
CTPOYHBIMH (MabIMH) OykBamu. Henb3s, Hanpumep, nucath Package win
packAge. IMs makeTa W €ro 4acTH TaK)Xe YYCTBUTEIBHBI K BEIOOPY pe-
rucTpa Ha kKimaBuarype. [lockompKy, Kak OBIJIO OTMEUCHO BBIIIE, HMSI TIaKe-
Ta WHTEPIPETHPYETCS KaK MMs KaTayiora B (aifJIoBOi cucTeMe, TO HMeHa
groupl.prog.labuGroupl.prog.lab Moryt 0003Ha4aTh pa3InIHbIC
KaTaJOrd B Pa3JIMYHBIX OMCPAIMOHHBIX crcTeMax. OOIICHPUHSATO 3aUChI-
BaTh MM IMAKETa M €r0 YaCTH CTPOYHBIMU (MaJICHPKUMU) OYKBaMHU.

OOBsIBICHHE TTAKeTa SBISETCS TTPOCTOM, HO BAYKHON 4aCThIO MCXOIHO-
ro Kofa Java-mporpaMMBl, IIO3TOMY KpaiHe JKelaTeNbHO BCerna cHabkaThb
WCXOTHBIN KO TPEeAIoKEeHNEM, OOBIBISIONINM MM TTaKeTa B KOTOPOM Ha-
XomuTes (Qaisl ¢ HCXOMHBIM KomoM. [Ipr pa3paboTke KOMMEPUECKUX IMPO-
IpaMM PEKOMEHIYeTCs, B Ka4eCTBE TICPBO YaCTH WMCHH IAKETa HCIOTh-
30BaTh 00paTHOE JOMEHHOE MM Kommnanuu. Hampumep, com.yahoo mns
kommanuu Yahoo, unu com.google mns komnanuu Google. CienoBanue
9TON PeKOMEHJAlNK BCEMH pa3pabOTYMKaMU TrapaHTHPYET, UTO UM TaKe-
Ta, NCTIOJIb3yeMOe B OJTHON KOMITaHUH, He OyIeT KOH(IMKTOBATh C UMEHAMH
MTAKETOB, MCIOIh3yEMBIX IPYTUMHU KOMIAHHUSIMHU.

5.5.2. 06bABNEHUE MMNOPTUPOBAHUS

OObsIBJICHHE UMIIOPTUPOBAHUS HE SIBISETCS 00s3aTENbHBIM KOMIIO-
HEHTOM HWCXOJHOTr0o Koma Java-iporpammbl. OnHaKo, 0ObsBICHUE HMIIOP-
THPOBAaHHUS YIIPOIIACT HAIMCAHWE MPOTPAMMEI B KOTOPOH HMCIONB3YIOTCS
KIJIACChl, OOBSBICHHBIC B JPYyTHX MakeTaX. [Ipy MOMOMH MpeaIoKeHUH,
OOBSBISIONINX UMIIOPTHPOBAHKUE, KOMIIISATOPY COOOIMIAETCS, YTO HCXOJ-
HBIH KOJT KCIIOIh3yET OJMH WU HECKOIBKO MYOIIMYHBIX KJIACCOB U3 IPYTUX
MAKETOB, YKa3aHHBIX B MPEIJIOKECHUHUAX, OOBIBIIAIONINX UMIIOPTHPOBAHUE.
[Ipu uCmoap30BaHMM THIIA, OMPEACISIEMOr0 KJIACCOM WM HHTepdeiicom,
B UCXOQHOM Koje Java-mporpamMMbl HEOOXOAMUMO 3aIMChIBAThH €TI0 IMOJIHOE
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HMs, OJHAKO B TOM CIIy4ae, KOTa HCXOQHBIN KOJ BKIIIOYAET MPEAIOKECHUS
HMMIIOPTUPOBAHUs, TO B KOJIE MOKHO UCIIOJIB30BATh IIPOCTHIC MMEHA TUIIOB,
UMIIOPTUPYEMBIX U3 BHCIIHUX I1AKETOB.

B ominuue oT 0OBSBICHUS MAKETa He Cyujecmgyem o2paHudenuil Ha
KOAUYeCmeo npeonodicenull, 00bAGNAOWUX UMNOPMUPOBAHUE NAKEMOS.
Huxe npuBeneHbl HECKOIBKO MPUMEPOB MPEIJIOKEHUN 00BABISIOMINX UM-
IIOPTUPOBAHUE.

import groupl.prog.lab.Account;
import groupl.prog.util.*;

[pennoxkenne, Tpu MOMOIINA KOTOPOTO OOBSIBISAETCS MMIIOPTHPOBA-
HHUE, HAUMHAETCSI CO CITy>KeOHOro ciioBa import. 3a ciyKeOHBIM CIIOBOM
import pacnomaratorcs: (1) UMs makera M3 KOTOPOTO OCYIIECTBIISETCS
HMIIOPTHPOBaHME U (2) UM KJIacca, MOJBEPraloIlerocss MMIOPTUPOBAHUIO
HJTH CUMBOJ «*», KOTOPBIIl 03HAYAET, YTO UMIIOPTHPOBAHHIO MTOABEPratoTCs
BCE KJIACChI, HAXOASIINECS B ITakeTe, B-KOHIIE MpeIokKeHUs pacioiaraeTcs
CHMBOJI ;.

IepBoe, n3 MpUBEICHHBIX BBIIIE MPEIJIOKEHUN OOBSBICHUS UMIIOP-
THPOBAHUS 03HAYAET, UTO B MCXOJHOM KOZE MOXHO UCIIOIb30BATh IPOCTOE
uMs Kiacca Account, HaXoAsIIerocs B nakere lab, KOTOPBI BIOXKEH B
MakeT prog, KOTOPBIii, B CBOIO 04Yepe/Ib, BIOXKEH B MakeT groupl.

Bropoe, u3 nmpHUBEeIEHHBIX BHIIIE MPEIOKCHUN O0O0BABICHUS UMIIOP-
THPOBAHMUS, 03HAYAET, YTO B HCXOJHOM KOZE MOYKHO HCIIOIb30BaTh IPOCTOE
nuMs JTI000T0 Kilacca, HaXOSIIErocss B makeTe util, KOTOpPBIN BIOXKEH B
MIAKeT Prog, KOTOPBIH, B CBOIO OYEpPE/ib, BIOXKEH B ITAKET groupl.

OTMeTHM, UTO HECMOTPS Ha TO, YTO KaXKAbIH U3 MAKETOB, B CUCTEME
BJIO)KEHHBIX MAaKETOB, MOXKET COAEPKATh HEKOTOPOE KOJIMYECTBO KJlac-
COB, UMIIOPTHUPOBAHUIO MOJBEPraeTcsl TOJIBKO KJAacC WIJIM KJAcChl, Ha-
XOASIIUeCs B MaKeTe, UM KOTOPOIro yKa3aHO IMOCIEJHUM B COCTaBHOM
HNMEHH TIaKeTa.

Ecin uncxonHelil koj Java-nmporpamMMbl COIEPKUT IPEJIOKEHUE
00BsABICHHS MaKeTa (KJIIOYEBOE CIOBO package) W HE COAEPXKHUT HH
OJTHOTO TPEJJIOKECHHUSI WMIIOPTHPOBAHUS (KJIIOUYEBOE CIOBO import),
TO €ro MOZEJb, B BUJIC JUArPAMMBbI ITAKETOB COCTOMUT U3 TpauyecKoro
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CHMBOJIa TIaKeTa, B KOTOPBIM, BO3MOXKHO, BJIOXKEHBI IPyTHE MAKETHI.
Takas Mozaenb npuBeaeHa B npaBoil yactu puc. 5.10. OgHaxo, eciiu uc-
XOIHBIN KOJl Java-mmporpaMMbl COIEPKUT U OOBSBIICHUC IMaKeTa U 00b-
SIBJICHUSI UMIIOPTUPOBAHUS, TO MOJICJIb IPOTPaMMBbl, B BUJIE AUATPAMM-
MBI MAKETOB, COCTOUT U3 HECKOIBKHX Ipad)HuCCKUX CHMBOJIOB MAKETOB
MEXJy KOTOPBIMU YCTaHOBJIEHO OTHOIIEHHE THUIA «3aBUCUMOCTBY, TIO-
MEUEHHOE CTEepPeoTHNOM <<import>> IlpnuéM 3aBHCHMBIM SBISETCA
MaKeT/aKeThl, YKa3aHHBIC B IMPEMIOKCHIN OOBSIBICHUS MakeTa (K-
4eBOe CJIIOBO package).

Ha puc. 5.10 npuBeneH npumep UCXOJHOr0 KoAa Java-porpaMmel, Ko-
TOPBIH BKIIFOYACT U OOBSBICHHE TTAKETa U O0BSBICHUC UMIIOPTUPOBAHUS, &
TaKxe €€ MOJIeNIb B BUJIC IMArPaMMBbI TTAKETOB.

groupl java
prog util
package groupl.prog.lab; lab
+ t

import java.util.*; - | <<1mport>>
public class First { 1

// kom Tejla KJjlacca

{

Puc. 5.10. /Tnarpamma nakeToB JiJIsl IPOrPaMMBI, BKITIOYAIOIIEH 00bsBICHUE
NakeTa U 0OBABICHHE UMIIOPTHPOBAHUS

5.5.3. 06bABNeHue Knacca

TpeTuii KOMIOHEHT UCXOAHOrO Koja Java-mporpaMMbl MPEICTABIISET
c000# OHO WMJITM HECKOIBKO OOBSIBICHUN THIIOB B BHE OOBSIBICHUN KJlac-
coB, nHTep(deHcoB NN OOBSIBICHUI NepedncieHuss enum. B HacTosmeM
MOApa3ielic pacCMaTPUBACTCS CIydai, KOTaa TPSTHH KOMIIOHEHT UCXOIHO-
ro Koja Java-rporpaMMel pecTaBisieT co00i 00bsIBICHUE OTHOTO HIIH He-
CKOJIBKHX KJIacCOB. Bompockl, pacCMOTpEHHBIE B 3TOM NOApa3/eie YacTuY-
HO TIOBTOPSAIOT M PE3IOMUPYIOT MaTepHas, U3J0KEHHbIA B MPEAbIIYLIHX
pasnenax KHUTH.

B mpocreiimem cinydae cTpykTypa OOBSBICHHS Kjacca MMEET BUI,
[peacTaBlieHHbIN Ha puc. 5.11.
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OTKpbIBaKOLLas cKobKa
CnyxebHoe coBo Mms knacca Tena knacca

public class First {

Kon Tesa kJjacca } Teno knacca

3akpbiBaKoLLas ckobka Heobs3aTenbHas To4Ka
Tena knacca C 3ansTo

Puc. 5.11. CtpyKTypHBIE KOMIIOHEHTHI OOBSBIICHHSI KJIacca

OObsBIEHNE KJIacca BKIIIOYACT 3aroj0BOK KJlacca U TeJo Kiacca. B
3aTOJIOBKE Kjlacca 00s3aTeIbHBIM SABISCTCS cllykeOHoe clloBo class, 3a
KOTOPBIM CJIEIyeT UMl KJlacca, IpejiaraeMoe mporpaMMUCcTOM. Mexay
CITy’)K€OHBIM CJIOBOM class W MMEHEM KJacca MOMEIIAeTcs OAMH HIIH
HECKOJIbKO CUMBOJIOB «1pobem».-Ha puc. 5.11, kak 1 B peAbIAyIINX pa3-
JleNax KHUTH, Ki1acce 00bsBICH ¢ MOIU(UKATOPOM JocTyna public, 4To
03HAYaeT, YTO THII, ONPEALIAEMBIA 3THM KJIACCOM MOXET OBITh HMIIOP-
THPOBAH.

Temo xmacca pacrmonaraercs B GUTYpHBIX ckoOkax. Temo kiacca Mo-
&KeT OBITh MYCTHIM. B 3TOM citydae ¢purypHble CKOOKHM OCTAIOTCS MyCTBIMHU.
[MocneqHuM CHMBOJIOM OOBSIBICHHUS Kilacca MOXET OBITh HEOOs3aTeIbHbIN
CHMBOJI «;». B 3TO#f KHUTE HEe UCIONB3yeTCsl He0OA3aTEIbHBIM CUMBOI «;» B
Ka4yecTBe MOCIIETHEro CHMBOJIA OOBSIBIICHHS KJlacca.

Takum obpazoM, mpocreiiiiee 0ObsIBICHHE KJIacca MOXKET UMETh Clle-
JNYIOIIUN BUJT

public class First { }

SI3BIK nporpaMMupOBaHUS Java 11o3BoJISeT 3aIINCHIBAaTh I/ICXO,Z[HLIﬁ KOO
IIporpaMmhbl B IPOMU3BOJIBHOM CTHJIC, €CJIU CO6J'IIO,HaIOTC$I CHUHTaAKCHUYCCKHEC
ImpaBuia Java. HpaBI/IJ'ILHI)IMI/I SABJISAIOTCS CICAYIOLIUE TPUMCPBI 00BsIBIIC-
HUA KJ1acca
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IIpumep 1

public class
First { }

ITpumep 2

public class
First {

Ipumep 3

public class First {

}

OGH_[erI/IHﬂTBIM ABJIACTCSA CTHIIb, UCIOJIL30BAaHHLIA B TPETHEM IIPU-
Mepe. OTKpbIBatommas ckoOKa Tena Kiiacca pacroyiaraeTcsi B TOH JKe CTPOKe
I7le ¥ UM KJacca, a 3aKphIBalomiasi ckoOka — B MOCIETHEH CTpOKe Koja
KJIacca. 3aKpbIBalomas CKOOKa BRIPABHHBACTCS, TI0 BEPTUKAIH, C TICPBBIM
CHMBOJIOM IIEPBOI CTPOKH OOBSIBICHUS KJIACCA.

Teno kiacca COCTOUT U3 CIAEIYIOLIUX YEThIPEX yacTel.

= OOBSBJICHUS IOJICH.

L I/IHI/IHI/IaJ'[I/ISaTOPBIZ CTaTUYCCKUEC MHHUIHAIN3aTOPbl 1 MHUI[UAJIN3a-

TOPBI OOBEKTOB.

= KoncTpyKTOpBIL.

= OOBSIBJICHHUS METOJIOB.

CuHTaKcHC s3bIKa MPOrpaMMUpPOBaHUs Java He TpeOyeT, 4TOOBI Iie-
PCUYHUCIICHHBIC YSTHIPE YACTH TeJia Kjlacca CICIOBalld B KAaKOM-THOO orpe-
nenéHHoM mopsifke. OnHaKko, Kak MPaBUIIo, XOPOIIMM CTUIIb MPOrpaMMU-
pOBaHUs MPEATONAraeT, 4YTO AT YaCTH Pa3MeINaloT B TeJle Kjacca HMEHHO
B TOM IOPSIAKE B KOTOPOM OHHU yKa3aHBI BBIIIE. Bce mepedncaeHble YacTh
TeJa KJlacca He SBISIFOTCS 00s3aTenbHBIMI. Hammpumep, Teso Kiracca MOXKeT
COCTOATH TOJBKO M3 OOBSABICHUH TOJICH MIIH TOJIBKO M3 OOBSABICHUN METO-
JIOB, WJIN U3 OOBSIBICHHS SIMHCTBEHHOTO METOJa ¢ MMEHEeM main. B mo-
cenyIouleM MaTepualie HaCcTOSIIEro MoJpasjesia pacCMOTPEHBI BOIPOCHI
00BSABIICHUS METOJIOB.
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OOBsiBIICHHE METO/Ia COCTOMT M3 3arojI0OBKa METOZA M Tela MEeTOJa,
NOMeEHHOro B (purypHsle ckoOku. Ha mepBoM Mecte 3arojioBka MeTozaa
pacrnosyiaraeTcsi UMsl muna 3HavyeHus, KOTOpoe BO3BPALAETC METO0M, 10-
cJie ero BbI30Ba M 3aBepuieHus paboThl. Eciu MeTos He mpearnosaraet Bo3-
BpAILCHUS KaKOro-1100 3HaueHUs, I0CJIe 3aBEePIIeHHs cBOeil pabOThI, TO Ha
MIEpPBOM MECTE 3arojoBKa pacrosaraercs ciayxke6Hoe cinoso void. Ha Bro-
POM MeCTe 3aroJIoBKa pacrojaraeTcsi iMs Metoza. MiMst Tuma Bo3BpamaemMo-
T'O 3HAUYCHMSI ¥ UM METOZIA Pa3peIOTCS OHNM UITH HECKOJIBKIMH CHMBO-
naMu «1pobem». [loce mMeHn MeToa, B KPYTIIbIX CKOOKAX, 3aIMChIBACTCS
CIUCOK BXOJIHBIX IapaMeTPOB MeToja. Eciu MeTos He UCHOIb3yeT BXOIHbIE
rapameTpbl, TO KPyTJIible CKOOKH OCTaroTCsl MyCThIMU. OOIICIPUHSITHIM SIB-
JI€TCS CTUIIb, B KOTOPOM OTKPBIBAIOLIask CKOOKA Tella MeToa pactoJiaraer-
csl B TOH K€ CTpOKE IJIe U 3aroj0BOK METOIa, a 3aKpbIBarolias ckooka — B
MOCJIETHEH CTPOKE KOJAa METOJd. 3aKpbIBaromias CKOOKa BbIPAaBHHBAETCS,
110 BEPTHKAJIH, C TIEPBBIM CHMBOJIOM TIEPBON CTPOKH OOBSBICHHS METOJA.
CTpyKTypa mpocTeitiero o0bsIBICHISI MeTOIa IIPHBEICHA Ha prc. 5.12.

<TMUIl BO3BPALI@EMOT'O 3HaueHusd uiM void> <mms Meroma> (<KBXOOHEIE NapaMeTper>) {

Kon Tema metToma } Teno meToaa

OTKpbIBaKOLLAS CKOOKA
Tena metoga

3akpbiBatoLLas ckobka
Tena Metoaa

Puc. 5.12. CTpyKTypHBIC KOMIIOHEHTBI OOBSBICHUS METOIA

[Ipumepom 0OBABICHASI METOA SBISACTCS CICAYOUTII KOI.

void main() {
// TlycToe Tejio mMeToma

[TpuBeneHHBINH MpUMEpP OOBSIBICHHUS METOAA COACPIKUT CIIELYIONIYTO
nHpopMmannio. MeToq He BO3BpalllaeT HUKAKMX 3HA4YeHUH Iocie 3aBep-
mIeHust cBoei paboTel. Ha 310 ykasbpiBaer ciryxebHoe cioBo void. Merox
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nMmeeT UM main. Meron He MCHONMB3yeT BXOAHBIC mapameTpsl. Ha 3To
YKa3bIBaIOT MTyCThIC KPYTJIble CKOOKH. MeTOo/ He BBHINOJIHSICT HUKAKNX JIeH-
CTBUH, IOCKOJIBKY €r0 TEJI0 HE COAECPKUT KOJA.

BosBpairaemoe 3HaueHHE METOA 3TO TE€ JaHHBIE, KOTOPbIE METO/, MO-
cJie 3aBeplUIeHH s CBOeH pabOoThI, BO3BpAILACT BHI3BABILEMY €r0 METOMY-KJIHU-
enTy. Ilpu BbI30BE MeTO/A, METO-KJIMEHT MOXET MepeiaTh eMy 3HaYCHUs
HEKOTOPBIX MapaMeTpoB. Eciau MeTox CKOHCTPYHMpOBaH Tak, YTO HPH €TO
BBI30BE OH JIOJDKEH MOJYYHTh 3HAYCHUS MapaMeTPoB, TO 3TOT (AKT CHELH-
¢unupyercs npu 0OBABICHUN METOJA MIPH TIOMOIIH CIHCKa (POPMaIBHBIX
rapamMeTpoB B KPYIIIBIX CKOOKax. PaszmennreneM MeXy 3JeMEHTaMH CITU-
CKa MapaMeTPOB SABISETCSI CUMBOI «,», @ KaXKJbIH 3JIEMEHT CIIUCKAa COCTOUT
13 UMEHHU THIIa BXOAHOTO apaMeTpa, 3a KOTOPBIM CIICAYeT UMS MapaMeTpa.
VM4 Tuma mapaMeTpa u UM IapaMeTpa pasaessioTcs CHMBOJIOM «IIPOOET.

Ecnu, HanpuMep, HEKOTOPBI METOM ma in CKOHCTPYHPOBaH TaKUM 00-
Pa3oM, 4TO IIPH €ro BBI30BE OH JOJKEH MOIYHIHTH JIBA IEJIOUNCICHHBIX 3Ha4e-
HUSI, B KAYECTBE BXOAHBIX IIAPAMETPOB, TO €TI0 OOBSIBICHIE MOJKET HMETh BH/I.

void main (int numl,<int num2) {
// Temo mMeTozma

B npuBeneHHOM IpuMepe CHUCOK BXOJIHBIX MapaMETPOB METOAA CO-
CTOUT U3 JBYX DJIEMEHTOB. [IepBbIX 2JIEMEHT crHcKa napaMeTpoB (IIepBbIi
napameTp) criennuIrpoBaH B BUjJe int numl, a BTOPOH JIEMEHT CITUCKa
mapaMeTpoB (BTOPOif mapaMeTp) — B BuAe int num?2.

IIpu 00BsABIEHHHM METO/IA BCE BXOAHBIE MApaMETPBI, JAXe €CIH HX
MHOTO, JIOJDKHBI OBITH SIBHO CIieNN(HUINPOBAHbL. Eciu éce 6xoO0Hwie napa-
Mempuvl Memooa 0OHOMUNHbL, TO B KaYECTBE BXOIHOIO ITapaMeTpa MOXKET
($uUrypupoBaTh CChlJIKa Ha MAaCCUB, 3JIEMEHTaMH KOTOPOT'O SIBJISIIOTCS BXOA-
Hble IapameTpsl MeToaa. Eciu, HampuMep, HEKOTOPBIM MeTon main 1oi-
KEH TI0JTy4aTh 3Ha4eHHsI OOJIBIIOr0 KOJINYECTBA LIEIOYHCICHHBIX BXOJHBIX
apaMeTPOB, TO €ro OOBABICHUE MOXKET UMETh BUJL.

void main (int[] num) {
// Temno mMeToma
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B npuBeneHHOM pUMEpe METO/I Ma 1 n UMeeT OMH BXOIHOI ImapamMeTp
C MIMEHEM num, KOTOPBIH MpecTaBIsIeT COO0H MacCHB IEJIOYMCIICHHBIX JaH-
HbIX. OTMETHM, 4TO B IIPHBEACHHOM IPUMEpEe HE cHEeU(UIIPOBAHO KOJIU-
4YeCTBO 2JIEMEHTOB MaccuBa num. 113 3aronoBka MeToia CIeAyeT YTO METOJ
MOJTy4YaeT MHO)KECTBO BXOAHBIX MapaMeTPOB THUMA 1int, XpaHSIIUXCSI B Mac-
CHBE num.

SIcHo, uTO 00BSABICHNE METOIA Main B BUAE

void main(String[] name) {
// Tesyo MeToma

CIIeUPHUIUPYET METOJ, BXOIHBIM ITapaMETPOM KOTOPOTO SBJISCTCS MHOXKE-
CTBO JaHHBIX THNA String (MHOXECTBO CTPOK), XPAHSIINXCS B MACCUBE C
UMEHEeM name.

B npuBeneHHOM, HYXE, OOBSBICHHA METOJAa Main TeJIo METoAa He
ABJISACTCA IMYCTBIM, a COACPKUT NPCAJIOKCHUC, TIPU ITOMOIIHU KOTOPOT'O KOM-
MBIOTEPY MPEANUCHIBACTCS BBIBECTH Ha KOHCOJIb CTPOKY ¢ TeKcToM «IlepBast
nmabopaTopHas padboTa.».

void main (Stringl] name) {
System.out.println (“llepras sabopaTopHas pabora.”);

Bynem cuutarh, 9TO0 OOBSABICHHBIN, BBIIIE, METOA Main SBISCTCA Ya-
CTBIO Tella Kjlacca ¢ UMeHeM First. CrenyromuMu maraMu pa3padoTKH
IIPOrpaMMBl, KOTOpas BEIBOAUT Ha KOHCOJIb CTPOKY ¢ TekcToM «Ilepast na-
OoparopHas paboTa.», SBISETCS KOMITMIMPOBAHUE HCXOHOTO KOJa, COslep-
)Kalero oObsIBIIeHHE Kilacca First W BBIIOJHEHUE TOJIyYeHOro 0aiT-koaa
nipu omomy BuprtyansHoit Mammas! Java (JVM). JVM HaunHaeT BBITION-
HeHne 0alT-Kozma ¢ TOro, 4YTO pa3bICKaBaeT B Kjacce First W 3amyckaer
METOJl, UMEIOILUI CTaHIapTHBIN 3ar0JIOBOK.

public static void main(String[] args)

Bupmyanenas Mawuna Java navunaem vinonnenue 6atim-kooa ¢ no-
UCKA U GbINONHEHUs NYONUYHO20 CIAMUYECKO20 Memood ¢ UMeHeM main,
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KOMOPblIl HUYe20 He 8036paujaen U NPUHUMAem, 6 Kayecmee 6X00H020 na-
pamempa mMaccug cmpoKoGulxX OaHHbIX.

Taknm 06pa3om, HCXOIHBIH KO/ Java-IporpaMMBbl, KOTOpast BBIBOJHT Ha
KOHCOJIb CTPOKY ¢ TekcToM «IlepBas mabopaTopHasi paboTa», MOKET UMETh
BUJ, TpUBEACHHBIN Ha puc. 5.13. Komnuistop Java HakyagpIBaeT OrpaHu-
YyeHue Ha UM (ailia, B KOTOPOM JIOJIKEH HaXOJUTCS MCXOIHbIHM KO U, KaK
OBLIIO OTMEUEHO BBIIIE, HCXOAHBII KO Java-IporpaMmbl JOJIKEH XpPaHUTCS
B (haiiire ¢ pacmmpeHueM .java.

// oamn First.java
package groupl.prog.lab;

public class First {
public static void main(String[] args) {
System.out.println (“llepBasa JsadopaTopHas pabora.”);

}

Puc. 5.13. Vcxomuslit Ko mpuMepa Java-mporpaMMebl, PACCMOTPEHHOI! B TEKCTe

Ecth HexoTopble NMpaBuiia, KOTOpPble HEOOXOIUMO COOJIIO/IaTh B TOM
ciIy4ae, KOIJIa HCXORHBIA Ko Java-mporpaMMbl COACPKHUT OOBSBICHHE
kiacca ¢ MogupukaropoMm public. Panee MBI OTMETHIIH, YTO MCXOMHBIN
Koz Java-TiporpaMMBbI TOJKEH XPaHUTHCA B (paiijie ¢ pacuimpeHueM .java.
OnHaKo, ecIM UCXOMHBIN KO COMePKUT OOBSABICHHE KJIacca ¢ MOTU(HKaA-
TopoM public, mo on dondcen Xpanumvcs 6 Qailie, KOMOPLlll UMeen mo
JKce UMsl, Ymo U Kaacc, TUTIOC pacllipeHne .java.

B oOmwem ciyyae, TpeTbMM KOMIIOHEHTOM Java-IporpamMmbl MOKET
OBbITh OOBSIBJICHUEC HECKOJIIBKMX KJIACCOB W/MIM MHTEP(EHcoB (cM. puc. 5.8)
1, CIEAOBATEIBHO OMMH (Palil MOXKET XPAHUTHh MCXOMHBIN KOJ HECKOIBKUX
kimaccoB. OMHAKO, 3TO AOITYCTHUMO, €CJIH KJIACCHI HE SBISIOTCS «ITyOIIMIHbI-
MI» ¥ He 00BSBICHBI ¢ MoaudukaTopoM public. B Tom cayuae, eciu knace
06va6aeH ¢ MOOugpukamopom public, mo 6 00HOM (aiine ¢ pacuuperuem
.java 00icen XpanumsCsi UCXOOHbIL KOO MOJIbKO 00HO20 KAACCd.

B ucxomHom kone, Ha puc. 5.13, kiacc First oObsiBIeH ¢ MOTU(H-
karopoM public. [To3ToMy OH IOKEH XPAaHUTHLCS B OTACIBHOM (aiiie ¢
UMeHeM First.java.
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Hanomuum, 4To Ka)Jplil Kjlacc B sI3bIKE MpPOrpaMMHpOBaHus Java
nMeeT aBa uMmeHH: (1) mpocToe uMs 1 (2) MoITHOE UMSI.

IIpocToe ums knacca 3TO UM, KOTOPOE HUCIOIb3YyeTCsS B 3aroJIOBKE
KJlacca MpH ero OOBSIBICHUH M 3aIHMCBIBACTCS TOCIE CIIy)KeOHOro ciioBa
class. [loaHoe MM Kj1acca COCTOUT U3 UMEHM IakeTa, B KOTOPOM Haxo-
JIUTCST KJIACC U MIPOCTOr0 UMEHH KJlacca, Pa3/ieIeHHbIE CHMBOJIOM «TOYKaY.
[IpocTeIM UMEHEM Ki1acca, 0OBSBICHHOTO B IIpUMEpe, Ha puc. 5.13, aBuseT-
cauMs First, a monHeIM — groupl.prog.lab.First.

B ToMm ciydae, Korma MCXOQHBIN Kox Java-iporpaMMBbl HE COACPIKUT
00BsIBIICHHE TTAKETa, TO IIPOCTOE U IOJHOE MM Kilacca coBnaaaroT. Ecin B
puMepe, MPUBEACHHOM Ha pHC. 5.13, y1aauTh IpeioKeHue 00bsBIISIONIE-
r'o Mmaket (Ciry»e0Hoe CJIOBO package), TO U MPOCTHIM M MOJHBIM HMECHEM
knacca Oyaer First.

5.6. Komnunsayusa ucxogHoro Koga

Komnunaunueil Ha3bIBaeTcsl - mpolecc MpeoOpa3oBaHUs HCXOIHO-
ro KoZa B CIeLMaJbHBIA OMHApHBIN (opMmar, Ha3bIBaeMbId OalT-KOIOM.
KoMmmunsanuus ucXomHOro KOIa, HAMMCAHHOTO Ha SI3bIKE MPOrpaMMHUpPOBa-
HUs Java, OCyIIeCTBIIAETCS IPH IIOMOIIH TPOrpaMMBbI (OOBIYHO Ha3bIBaEMOM
KOMITHJISITOPOM) ¢ HMEHeM javac. [Iponecc KOMIMISAINN HCXOAHOTO KO
Java-nporpammel nmttroctTpupyetcs puc. 5.14.

MicxoaHbIi koA
(First.java)

Komnunsatop

baiit-koq
(javac) (First.class)

>

Puc. 5.14. IIporiecc KOMIWIISIIIMH UCXOIHOTO Kofia Java-niporpamMmbl B OaifT-Koz

Ha puc. 5.14 xomMnuisaTop paccMaTpuBaeTcs Kak CUCTeMa MMeloIas
BXOJ M BbIXoA. Ha BXoz mocTymaeT McXoaHbIH Kox ((aiii ¢ pacuimpeHnem
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.java), a Ha BEIXoze obpasyercs OaifT-ko B Bue (aiina ¢ pacmmpeHneM
.class. baliT-koJ MOXHO paccMaTpuBaTh Kak KO, IPEICTaBICHHBIH Ha
MAIIMHHOM $13bIK€ BHPTYaJbHON BBIYHUCIUTENBHONW MAIWHBI, HAa3bIBAEMON
Buptyansnas Mamuna Java JVM).

HawubGosee nomyssipHbIM KOMIUIEKTOM CpEICTB JUIsl paspabotku Java
nporpamu siBisiercst Kounnexkm Paszpabomuuxa lpunooicenuii Ha si3bike Java
(Java Development Kit — JDK). DToT KOMIUTEKT pacmpocTpaHsercs Oec-
mnatHo kommanwueit Oracle Corporation. KoMIUIeKT BKIIFOYaeT KOMITHIIATOP
Java (mporpammy javac), OMOIHOTEeKHN MpeAoIpeneIEHHBIX KiaccoB Java,
MIPUMEPHI, TOKYMEHTAIINIO, Pa3INYHbIe YTHINTH U BupTyanpHyro Mamm-
ny Java. B cocraB JDK He Bxonut UnTerpupoBannas Cpena Paspaborkw,
MOATOMY MPOTrPaMMHUCT, UCHONIb3yoMuil Tosbko JDK, nomkeH ucnomnb3o-
BaTh BHEIIHWN TEKCTOBBIM PElaKTOp M KOMIMJIMNPOBATH CBOW IPOIPaMMBI,
HCTIONB3YS KOMAHObL, 8600UMbLE U3 KOMAHOHOU CIPOK.

Bce coBpemennrie nTerpupoBannbsie Cpensl Pa3paboTku mporpamMm
Ha SI3bIKE TIPOrpaMMHPOAHUs Java ONuparoOTCsl HA CEPBUCHI, IPEJOCTABIIsIE-
Mble JDK. BOJBIIMHCTBO U3 HUX HUCIOIB3YIOT KOMIIUIISATOP U3 KOMIUIEKTa
JDK. TMosTomy 3TH cpeapl pa3pabOTKU JTHOO0 BKJIHOYAIOT B KOMIUICKT IO-
craBku ogHy u3 Bepcuit JDK, inbo TpeOyroT uist cBoeit paboThI IpeiBapu-
TenbHOM nHCTasAnuu JDK Ha koMnbroTepe.

PaccmoTpnm, B KauecTBe MpUMEpa, IMIaru, KOTOpble HEOOXOAMMO BBI-
MOJTHUTB, AJIS KOMITHIISIIUHE UCXOJHOT0 Kozla Java-rporpaMMsbl B Cpefie orle-
paunoHHO# cuctembl Windows, UCXOZsl M3 MPEIIIOIOKEHHS, YTO Ha KOM-
nproTepe nHcTawmposad JDK.

[Ipennonoxkum, 4TO UCXOAHBIN KO Java-iporpaMMbl HaXOAUTCA B
¢aiine First.java u XpaHuTcs Ha AUCKe C: B KaTaJore.

C:\Jjavaprograms\groupl\prog\lab\First.java

OTKpoeM OKHO ¢ KOMaHJHOW CTPOKOH (ITpeAroaraeTcs, 4To YUTaTelb
3HAKOM C OCHOBaMH B3aUMOJICHCTBHS C ONIEPALIHOHHON CHCTEMOM MTPH TIOMO-
M KOMaHJHOH CTPOKH) M M3MEHHUM KaTaJor TaKuM o0pa3oM, 4ToOsl lab
CTall TEKYIIUM paboynM KaTajoroM. KomMaHmHas cTpoka NOJDKHA BBITIIS-
JIETh CIETYIONINM 00pa3oM.

C:\javaprograms\groupl\prog\lab>
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JL1st KOMITMIISIIAHE ICXOMHOTO KOJa IIPOTPaMMBI, HaXOsAIIecs B ¢aii-
Je First.java, BBIIOJIHUM KOMaHy javac First.java B cieayromen
KOMaHIHOH CTPOKE.

C:\Jjavaprograms\groupl\prog\lab>javac First.java

Ecnu, B mporiecce KOMIWISLNU HE NOSBUIJIOCH HU OJJTHOTO COOOIIEHHUS
00 ommoOKe, TO 3TO 03HAYAET, BO-NIEPBBIX, YTO MCXOMHBIN KOJ OBLT ycmem-
HO KOMITUJIMPOBAH M, BO-BTOPBIX, UTO 8 Kamanoe lab nomewéH ¢aiin c
baum-kooom M ¢ UMeHeM First.class. Coobmenne 00 ommoKe MOXKET
MOSBUTCS B OJTHOM U3 CIEIYIOIIUX TPEX CIIydaes.
= Qaiin First.java He HaXOAUTCA B Katajiore C:\javaprograms\
groupl\prog\lab.
= JDK He ycTaHOBJIEH Ha KOMIIBIOTEPE.
= JDK ycraHoBsEeH, HO He J00aBieH Katanor JAVA  HOME\bin B cu-
CTEMHYIO [IEpEMEHHYI0 OKpYy>KeHust PATH. 3nece JAVA  HOME sIBIsI-
€TCsI KaTaJIOroM, B KOTOpoM ycTaHoBJieH komIiuiekT JDK. Ecnu, Hanpu-
mep, JDK 13 nncramnmmposan B katajor C:\javal3, To HeoOX0auMO
n00aBuTh C:\Javal3\bin B nepeMeHHYIO OKpPYKCHHUS KOMITBIOTEPA.
Ecnu karaior ¢ JDK He'nobaBiieH B IepeMeHHY10 OKpysKeHust PATH, 1
HaxoauTcs B Katasore C:\javal3 TO KOMIIISIHIO MOXHO OCYIIECTBUTD
MIpH oMonIu koMau el C:\javal3\bin\javac First.java B cienyo-
e KOMaHIHOM CTPOKE.

C:\javaprograms\groupl\prog\lab>C:\javal3\bin\javac First.java

Ecnu Bbl He XoTuTe MEHATH TeKyHIMil pabounii katamor C:\ Ha Hc-
MOJIB3yeMBIH BhIme KaTasor C:\javaprograms\groupl\prog\lab, To
KOMITHJIALIMIO MCXOHOT'O KOJIa MOYKHO OCYIIIECTBUTD, yKa3aB MONTHOM MyTh
K aitny First.java ciaeayonmm o0pa3oMm.

C:\>C:\Javal3\bin\javac C:\javaprograms\groupl\prog\lab\First.java

He nmeer 3HaueHms KakuM 00pa30M ONHCAH My Th U1 KOMaH/Ibl javac
u aiina First.java. Eciau nuadopmanus B KOMaHIHOW CTPOKE MO3BOJISIET
UX HalTH, TO UCXOAHBIN KOJ OyIeT KOMITHJINPOBAH.
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Ecnm mcxomnsiii Kof, Haxosmmiics B (aite First.java yclenHo KoM-
MUIIMPOBAH, TO B Katazore C:\Javaprograms\groupl\prog\lab nosasurcs
HOBBIH (haiisi ¢ mMeHeM First.class, coaepkanuii 0aiT-Kom, KOTOPBI MOKET
OBITH BBITIOJIHEH KOMITBIOTEPOM TIpK oMoty BupryansHoit MammHe! Java.
[pex e, 4eM HepelTH K ONMUCAHUIO TOTO KaKMM 00pa3oM MOXKHO BbI-
MOJTHUTH KOMIIMJINPOBAaHHYIO Java-porpaMMy, o0paTiM BHUMaHHE HA CJie-
Tyrouui Gaxt. Panee, mpn HamMCaHUM UCXOIHOTO KOZA U €r0 KOMITHIISIIINY,
MBI HCIIOJIB30BAJIH CI0BO «First)» Ha ClIeNyIOMMX TPEX marax.
= Bo-mepBBIX, B HICXOMHOM KOJie, TIPH OOBSIBIICHUN KJIacca C HMEHEM
First.

= Bo-Brophix, B uMeHH (daiina First.java npu coxpaHeHHH UCXO/I-
HOT'O Kojia B (paiise.

= B TpeThux, B KOMaHJe javac MpH epeaade Ha BXOA KOMIUIIATOpa
(haitma c mmeneM First.java.

IMocne ycnenrroro 3aBeprieHHsT padOTHI, KOMIMISATOP TaKXke HC-
MONTB3YeT CJIoBO «Firsty» B uMeHH (aina ¢ GalT-komoMm First.class.
Bosunkaer Bonpoc: «Ilpu ¢popmupoBannn nMeHn OaiiT-kKoma, M3 Kakoro
1ara KOMIMIATOP 3aUMCTBYET ¢lloBo First?» Kak 3To MOXeT nokas3aTh-
csl, Ha MEPBBIH B3IJIA], 3aMMCTBOBaHHE TPOUCXOAUT HA TPEThEM IlIare, Mpu
repenade Ha BXOJ KOMIUISITOpa (aiiia, colepiKariero Koj, moaexKaniii
koMnusinun. OIHAKO, 3TO HE TaK U CIO0BO «F1rsty» 3aMMCTBYETCS] KOMITH-
JATOPOM U3 TIEPBOTO IIIara, Ha KOTOPOM OOBSBIIIETCS KIacC/KIacchl U Gop-
MUpYIOTCS UX nMeHa. Kak ObUIO OTMEUEHO BBIIIE, B OAHOM MCXOJHOM KOJIE
Java-niporpaMmBbl KOI'yT OBITH 00SIBJIEHBI HECKOJIBKO KilaccoB. Kommumstop
CKaHHMPYET BECh UCXOJIHBIN KOJ, Copepalluiics B (aiijie ¢ pacuImpeHneM
.Jjava (B Hamewm ciryudae paiin First.java). Ecin, Hanpumep, B 3Tom daii-
Jie COIePKUTCS OOBSABICHNE BYX KJIACCOB C MMEHaMH First m Second,
TO KOMIIMJISITOP co3aacT ABa (aiina ¢ OaiiT-kogamu u ¢ UMeHaMu: First.
class u Second.class.

5.7. Boinonuenune 6ainT-Kopa

BrimonHenue GalT-Kofa OCYIIECTBIAETCS MPOrpaMMON Ha3bIBaeMOU
Buptyansnas Mamna Java (JVM), kotopas, B kommutekte JDK, Haxogurces
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B (paiine java.exe. lns BeimonaeHws O0aiT-kona mpy nomomu JVM java.
exe HEoOXOMUMO B KOMAaHIHOH CTpOKE yKa3aTh UMs KOMAaHABI java
noiHoe uMs (aiiia, comepikaiiero OaiT-kon. Ecinu nonHoe uMst 6aiT-Kozia
groupl.prog.lab.First, To kOMaHIHAs CTPOKA MOXKET BBITJISIIETH Clle-
JyromuM odpasom.

C:\Jjavaprograms>java groupl.prog.lab.First

PaccMoTpyuM 4TO NMpPOMCXOAMT IPU BBINOJHEHWHW KOMAaHIbl java B
MPUBEACHHOM BBILIE MPUMEPE KOMaHIHOW cTpoku. Bo-nepsbix, JVM nbl-
TaeTcs 0OHApYXUTh B KOMIIbIOTepe (ailyr ¢ 6aifT-kogoM (B HamIeM ciydae
¢aiin ¢ umeHeM First.class) ¢ MOTHBIM HMEHEM groupl.prog.lab.
First.JVM 3aMeHseT KKy TOYKY B [TOJTHOM UMEHHU 0aiiT-Ko/Ia Ha CUM-
BOJI-pa3e/IUTeNb (ailjioB, UCIOIb3YeMbIil B (DailJIOBON CHCTEME COOTBET-
CBYIOIIIEH ONePaIIMOHHON CUCTEMBI: OOPATHBIH CJIAII 1T OTIEPAIIMOHHON CH-
cremsl Windows u ipsamoii cima st UNIEX-momoGHBIi onepaiioHHbIX CH-
crem. Takum 0Opa3oM, IS onepallnoHHON crucTeMbl Windows TIOTHOE UM
OaiiT-koma groupl.prog.lab.First Oymet mpeobpa3oBaHo B groupl\
prog\lab\First.

Otmetum, uto JVM, BHE 3aBUCUMOCTH OT OMNEPAIMOHHON CUCTEMBI,
BOCIPHHUMAET KOMaHy B KOTOPO# B IMOJHOM MMEHHU OalT-Kola MCIOIb30-
BaH CUMBOJI IIPSIMOTO CJI311a BMECTO CUMBOJIA «TOUKay». [loaToMy npuBeneH-
Has BBIIIE KOMaHJHASA CTPOKA, KaK JJIs OTepallnoHHON cucTeMbl Windows,
tak u 1t UNIX-1ionoOHBIN OnepariiOHHBIX CHCTEM MOXKET UMETh BU/I.

C:\javaprograms>java groupl/prog/lab/First

Ha Bropom mare JVM nobGaBisier pacimpeHue .class K MOJTHOMY
uMeHu OaiiT-kozia, KOTopoe, B cliydae ornepanuoHHol cucteMbl Windows,
proOpeTaeT BU.

groupl\prog\lab\First.class

Teneps JVM pa3spickuBaeT ¢aiin ¢ mmMeHeM First.class, KOTOPBIH
HAXOJUTCA B Karajore lab, KOTOPBIH HAXOMUTCS B KaTallore prog, KOTO-
pBIif, B CBOIO oYepedb, HAXOAUTCs B KaTtanore groupl. JVM He mpocto
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paspickuBaeT (aiinm ¢ mMeHeM First.class, OHa pa3bICKHBaeT (ailn
First.class, Haxogsiuekcs B cucteMe karajoros groupl\prog\lab.

UuTareiro JOMKHO OBITh TIOHSTHO, YTO 8 KOMIbIOMEPe MOodicem Oblmb
HeCKOIbKo nymetl, KOTOPbIA MOTyT ipuBectd JVM k daitity groupl\prog\
lab\First.class. [Ipeamnonoxum, 94T0 B KOMIbIOTEpE, (aila ¢ MMEHEM
First.class MOXET HAXOAUTCS B OHOM U3 TPEX MECT.

C:\Jjpl\groupl\prog\lab\First.class
C:\jp2\groupl\prog\lab\First.class
C:\Jjavaprograms\groupl\prog\lab\First.class

Puc. 5.15 unmiocTpupyeT 803modcHble Mecma HaxodxcoeHus haiiia ¢
batim ko0om W C TIOJIHBIM UMeHeM groupl\prog\lab\First.class

onHoe ums haina 6anT-koga

9 C:\Jp2 = oupl og\First.class
HaxoXaeHus 6antkoga \p groupl\prog\Fir

C:\Javaprograms PRIV

Puc. 5.15. Bo3MokHBIE MeCTa HAXO0XKAEHHs OaiiT-Ko1a
groupl\prog\lab\First.class

C:\Jpl =
Bo3MOXHbIe MecTa { \p

Kakum o6pazom JVM y3HaeT riie TOYHO HAXOMUTCS OaHT-KOJI, KOTOPBIHA
HE0OX0AMMO BHITOMHUTE? OTBET Ha ATOT BOIPOC 3aKJIFOYAETCSI B TOM, YTO
Bupryanenas Mammna Java y3HaeT TOYHOE MECTOHAXOXKJeHUe OaiT-koxa
IIpY MIOMOLIY 3HAYECHUS IEPEMEHHON OKpyxkeHust CLASSPATH.

3HaueHue nmepeMeHHoi okpyxeHusi CLASSPATH mpeacTaBiIseT coOoi
cnucok karajioroB (a takke ZIP mmm JAR apxuBHBIX daitnos). B omepa-
nuoHHOH cructeme Windows IS pa3eNeHIs JIEMEHTOB CITHCKA UCTIONB3Y-
eTcsi CUMBOI «;», a B UNIX momo0HBIX ONepaIiioHHBIX CHCTEMaX CHMBOJ
«:». Harmpumep, B oneparnrionHoii cucreme Windows 3HaueHHe epeMEHHOM
OoKpy>keHuss CLASSPATH aiisl ciiy4asi, KOTOPbIH WLTIOCTpUpyeTcs puc. 5.15
OymeT UMETh BUJ

C:\Jjpl;C:\Jp2;C:\Jjavaprograms

3HaueHUE TMIEPEMEHHOW OKpYKEHUS YCTAHABIMBAETCA MPOTPaM-
MuCTOM. OHO MOKET OBITh YCTAHOBIICHO HOCMOSIHHO, BPEMEHHO, UITN TOJIBKO
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Ha 8peMsi 8bINONHeHUs npoepammbl. ECIIN 3HaUeHHEe TIEPEMEHHON OKpYyKe-
HUS yCTAaHOBJIEHO OCTOSIHHO, TO JVM OyzeT Hcnosib30BaTh 3TO 3HAYCHHE BO
BCEX CJIydasix, KOrja e HeoOX0qMMO OIpPEeeNInTh MECTOHAX0K/IeHUEe (aii-
na ¢ 6alT-Ko/I0M, TIOJIeKalINM BBITIOJTHEHUIO. Ecin 3HaueHne nepeMeHHoM
OKPY’KEHUSl YCTAHOBJIEHO BPEMEHHO, TO 3TO 03HAYaeT, YTO OHO ACHCTBYET
TOJIBKO Ha BpPEeMsI ceaHca paboThl C KOMaHTHOW CTPOKOH.

B omneparrionHoii cucteme Windows 7 ycTaHOBKa IIOCTOSTHHOT'O 3HAUCHHU S
EpEMEHHON OKpykeHUs1 CLASSPATH OCYILECTBIISIETCS IPU IOMOLIH CIELU-
AJIBHOT'O JTMAJIOrOBOr0 OKHA. J{J1s1 BBI30Ba 3TOT0 IMaIOroBOro OKHAa HEOOX0/IH-
MO TI0CJIE/IOBATENILHO OTKPBITH CIIEIYOIINE AIeMeHTh! HHTepdetica Windows:
«Ilyck» — «Ilanens ynpasnenus» — «Cucrema» — «JloMOTHUTENBHBIC Ma-
pameTpsl cucteMb» — «IlepemeHHble cpenbly. YCTaHOBKA HOBOI'O 3HAUEHUS
rnepeMeHHOM okpyxeHusi CLASSPATH WK peJaKTUPOBAHUE CYLIECTBYIOIIE-
'O 3Ha4YEHHs OCYIIECTBIISIETCS B OKHE «CHCTEMHBIE TIEPEMEHHBIEY.

VYcTaHOBKa ~ BPEMEHHOrO  3HAUEHMsl  NEPEMEHHOH  OKpYXKEHUs
CLASSPATH, /:[eﬁCTBonmero TOJBKO Ha BpEeMsI TEKYIIIETO CEaHca, OCYIIECT-
BJISIETCSl B KOMAaHJHOM CTpPOKE MpH MOMoIU komMaHasl SET CLASSPATH.
Hampumep

C:\>SET CLASSPATH=C:\jpl;C:\jp2;C:\javaprograms

Ilocie TOro Kak YCTAHOBJIEHO 3HAYEHHME IEPEMEHHOW OKpPYIKEHUs
CLASSPATH nis BEITIONHEHHS 0aiT-Koma mpu momomu JVM MoxHO Hc-
MIOJTB30BATH CIICAYIOIIYIO MMPOCTYI0 KOMaHY.

C:\>java groupl.prog.lab.First

IIpu BbIOMTHEHUU 3TOM KOMaH bl JVM, BHayase, KOHBEpTUPYET CTPO-
Ky groupl.prog.lab.First B cTpoky groupl\prog\lab\First.
class, KOTOpasi MOXKET pacCMaTpPUBATLCS KaK HENOIHblL nymb K aiiny ¢
batim-kooom. 3ateM JVM CUNTBHIBAeTT MEPBBIA AJIEMEHT U3 CITHCKa 3Ha4e-
HUA IepeMeHHON OKpy>keHnst CLASSPATH (B HamreM ciaydae 3To C:\jpl) u
OCYILECTBIISICT KOHKATCHAIHIO (C MCHOJIb30BAHNEM JIOTIOTHUTEIBHOTO CHM-
BOJIa «\») 9TOTO 3JIEMEHTA CIHCKa C MOJTYYSHHBIM HEHOJIHBIM YTEM K aii-
ny ¢ OaiiT-komoM. B pesynbrare oOpasyercsi cTpoka, COAEpIKalero nepBbli
BO3MOYKHBIH ITyTh K OaUT-KOAY, MOJICIKAIEMY BBITTOJTHEHHIO.
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C:\Jjpl\groupl\prog\lab\First.class

JVM nposepsier Haxonutes i ¢aidn First.class B MecTe, KO-
TOpPOE yKa3bIBACTCS IIEPBBIM BO3MOXKHBIM yTEM. B HaweM cirydae npo-
BEPKa AAaCT OTPULATENbHbIM pe3yabprar. [lonyuynB oTpuLaTENbHbIN pe-
3yJBTAT JJIs MIEPBOr0 BO3MOXKHOTO MyTH K 0aiT-koxy, JVM dopmupyet
BTOPOIl BO3MOXHBII MyTh, OCYLIECTBIISASI KOHKATEHALUIO BTOPOTO dJIe-
MEHTa U3 cHucKa 3HayeHuss CLASSPATH ¢ HENOJHBIM IYTEM K dailry
¢ Oaiit komoMm. B pesynbrare oOpasyeTcst cTpoka, cofaepsKaliasi BTOpou
BO3MOXHBIN MyTh K (aility ¢ 0aWT-KOJOM, MOJJICKAIIUM BBITIOJIHCHUIO,
KOTOpasi UMeeT BUL.

C:\Jjp2\groupl\prog\lab\First.class

JVM mnposepsier HaxomutTes i Qaitn First.class B 3TOM MecCTe.
dopMupoBaHKe U MPOBEPKa BO3MONKHBIX ITyTEH K MECTOHAXOXKICHHIO (haii-
na First.class mpoioinkaercs J10, TexX IMop MoKa OH He OyJeT HaiiJeH,
00 He Oy/leT WCYepraH CIUCOK-B 3HAUYCHHM NepeMeHHoW CLASSPATH.
B Hamem ciyuae nmyTh K MecTOHaxXoxieHHIo (aitna First.class Oyner
Haii/IeH 1oce TPeThel MOMbBITKH.

C:\Jjavaprograms\groupl\prog\lab\First.class

[Ipexae 4eM NPUCTYNUTH K BBIMIOTHEHWIO HAWICHHOTO OaiT-KOma,
JVM mpoBepsieT coBmaaet Jid MM [TaKeTa, B KOTOPOM HaXOIUTCS OaifT-Ko-
Jla C IMCHEM TaKeTa, YKa3aHHOTO MPH OObSBIICHUH MakeTa. VIHBIMU clloBa-
MU, TIOJIYYCH JIM 0aiT-KOJ MyTeM KOMIHUJISIIIUH UMEHHOI'O TOTO UCXOIIHOI'O
KoJia, KOTOPBIK yKa3aH mpu 00bsBIeHNHN akeTa. [IocKoIbKy, B HAIlIEM CITy-
yae 00BSIBJICHUE TTAKeTa UMECT BU/I

package groupl.prog.lab;

IIPOBEPKA JACT MOJIOKUTEIBHBII Pe3yJIbTaT.
[pucrynast k BeImoMHEHUIO OaiiT-koxa JVM, pa3bICKUBaeT B Kilacce C
nMeHeM First MeTon, oObsBICHHE KOTOPOTrO UMEET BU

public static void main (String[] args)
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Ecnmn JVM nHe HaxoguT oOBsIBIEHNE main METOma, MM main METOx
He 00BsBIICH ¢ MomudukaropamMu static final, To JVM BeIBOIUT c000-
IieHre 00 OMMOKE U MPEPHIBACT BHITOIHCHHE ITPOTPAMMBI.

5.8. Nnarcopma Java

Hacrosmuii mozxpaszien MocBAMEH HEKOTOPEIM BOIIPOCAM CBS3aHHBIX
¢ KOMIIISIIIHEH 1 BITOTHEeHHeM Java mporpammsl: (1) Tlouemy mcxomHbIii
KOJ Java mporpamMMbl He TPaHCIMPYETCsl Cpa3y B MAIIMHHBIHN KOJI, @ BHAYaJIe
npeoOpasyercst B 0alT-KOJ, a TOJIBKO MOTOM BBINONIHsETCS BupTryanbHoi
Mainusoi Java? (2) Yro takoe miatdopma Java? Mbl pacCMOTPUM 3TH BO-
MpOChkl B caMoM 0011ieM Bujie. bonee jeTanbHOMY pacCMOTPEHHUIO ATHX BO-
MIPOCOB TIOCBSIIIEHBI MaTepHabl, KOTOPhIE MOKHO HAaWTH Ha caiite http:/
docs.oracle.com/javase/specs.
[lpubGernem K aHAJIOTMU W PACCMOTPHM CIEAYIOIIYIO MpoOIeMy.
[penmnonoxum, 410 (paHIly3, KOTOPBIH 3HAET TOIBKO (PAHIYy3CKUH SI3BIK,
JIOJDKEH 00IIaThest ¢ TPeMsl JIMYHOCTSIMHU, KOTOPbIE HE 3HAIOT (PpPaHIly3CKO-
r'o fA3bIKa, a MOHUMAKOT U T'OBOPAT TOJIBKO IO aHFﬂHﬁCKH, 110 HEMCUKU U
mo pyccku. CyImecTBYeT HECKOJIBKO CIIOCOOOB PELICHUS 3TOM MpPOOIEMBI.
Hanpuwmep.
= @paHITy3 MOXET BBIYUHTH BCE TPH SA3bIKA (AHTITHHCKHHA, HEMEIIKII
W PYCCKHN).

= DpaHIy3 MOKET HaHSTh NIEPEBONUHNKA, KOTOPBIN 3HACT YETHIPE SI3bI-
Ka ((ppaHIry3CcKuii, aHTTTMICKUN, HEMEIIKUI U PYCCKHIA).

= OpaHily3 MOXKET HaHATb TPEX NEPEBOAYUKOB, KAXKJIBII U3 KOTOPBIX
3HAeT JBa S3bIKa: PPAHILY3CKHUIl U aHTTIMHCKUI; (PpaHIly3CKUl 1 He-
METKHUH; ppaHITy3CKUI U PYyCCKHA.

Pa3paboTumku sA3pIKa MPOrpaMMUPOBAaHUA Java BRIOpaTH TPETHil, U3
TIEPEUNCIICHHBIX BBIIIE, CIIOCOOOB BBHITIOIHEHUS Java MporpaMMbl B cpefie
Pa3IMYHBIX ONEPAMOHHBIX CHCTEM. VICXOMHBIN KO/ Ha SI3BIKE PO paMMH-
poBanwust Java nmpeobpasyeTcs B 0aiim-ko0, KOMOpbvlil MOACEM BbINOIHANb-
cs1, be3 Kakou-mubo mMooupukayuu, Ha KoMnvlomepe, YApasisieMom Jiobotl
onepayuonnoil cucmemoti. [103ToMy pa3paboTUUKH S3bIKA MPOTPAMMHUPO-
BaHMS Java co3[aiu CTOJBKO MEPEBOAYUKOB (TPAHCISTOPOB) OAMT-KONIA B
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MaIIMHHBII KO, CKOJIBKO CyIIIECTBYET ONEePAIlMOHHbIX cucTeM. Kak ObL10 He-
OJTHOKPATHO OTMEUCHO paHee TaKOi TPAaHCIATOp HasbIBaeTcst BupryaibHas
Mamwuna Java (JVM). Puc. 5.16 niuttoctpupyeT He00X0AMMOCTh MHOXKECTBA
JVM.

baiit-koa
A
JYM JVYM JVM
ana Windows ans UNIX ans Mac 0S
Windows UNIX Mac 0S
KOMNbOTEP KOMMNbHOTED KOMMbOTEP

Puc. 5.16. JVM — nocpensux Mexxay 0aiT-Ko10oM U pa3IuYHBIMU
OIepanHOHHBIMHI CHCTEMAMHU

Kommmunsanmst ncxogHoro xonma Java mporpaMMbl B 0aifT-Kof, a 3aTeM
BEITIOJTHEHHE ITOJTYyYeHHOTo OaiT-koma omHoi m3 JVM nMeeT HecKOIBKO
MIPEUMYIICCTB.

Bo-mepBbIxX, HE HY)KHO MEPEKOMITHINPOBATh HCXOHBINA KOJ Java mpo-
I'PaMMBI J1Jis €€ BBITIOJIHCHH S HA KOMITBIOTEpaX, YIIPABISIEMBIX Pa3IMYHBIMH
OTepallMOHHBIMU CUCTEMAMH. DTO CBOWCTBO HA3BIBAETCS HE3ABUCUMOCHIbIO
naam@opmor Java om onepayuonnoii cucmemot (platform independence in
Java). norma oHO OpMyIHPYIOT B BHE NMPHUHIIAIA: «HAMIKACAI OJUH pa3
BEITIONTHAM TJIe yTOIHO» (Write once, run anywhere).

Bo-BTopEIX, ecnu Java mporpamMma BBITIONTHSICTCS B KOMITBEOTCPHOM
CeTH, TO OHA BHITIOJHSACTCSA OBICTpEE, MOCKOIBKY OalT-KOA, UMCIOIIHIA
KOMIAKTHBIC pa3Mephbl, ObICTPEE MEPEChIAeTCs OT OJJHOI'0 KOMITBIOTEpa K
JIPYTOMY.

BaiiT-kox apXUTEKTypHO HEeWTpalieH. DTO 03HAYaeT, YTO Ha OalT-Ko-
JIe HUKAaK HE OTPa)kaeTcs TO B Cpele KaKOW ONMepariOHHON CHCTEMBI OH
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nonyyeH. Hampumep, ecium UCXOnHBIM KoA Java mporpaMMbl KOMITUIIUPY-
eTcsl B cpefie orepalMoHHON cuctembl Windows 1 B cpezie OnepuuoHHOM
cucrembl UNIX, To 06a GaiiT-kona OynyT MICHTHYHBL {15l BBITIOIHEHUS
Java nporpaMMbl B KOMIIBIOTEPHOI CETU pa3Mep KOAa JOJKEH KaK MOYKHO
MEHBIIIE JIJIsl ero OBICTPOI TPaHCHOPTUPOBKH Yepe3 ceTh. baiT-kon, co3na-
BaeMBIi KOMOWJISTOPOM Java O4YeHb KOMIIAKTEH, YTO SIBISICTCA OJHUM U3
€r0 OCHOBHBIX JOCTOUHCTB.

BaiiT-koz, mOayYEeHHBIN B pe3yibraTe KOMIMIISIHUU HCXOAHOro Java
KOJIa, HE MOXKET OBITH HENOCPEICTBEHHO BBIIIOJIHEH B CpeAe KOHKPETHOH
OINEPALIMOHHON CHCTEMBI, IOCKOIbKY €ro MHCTPYKLUU HE SIBISIOTCA Ma-
LIIMHHBIMU KOMaHJIJaMH KOHKPETHOI'O0 KOMIIbIoTepa. Mucmpykyuu baiim-xo-
0a MOJANCHO PACCMAMPUBAMs KAK MAWUHHBIE KOMAHObL 8UPHIYATLHO20 KOM-
nvlomepa, Hazvieaemoz2o Bupmyanvuaa Mawuna Java — JVM. VM «nonu-
MaeT» MHCTPYKIMK OalT-KoAa ¥ TPAHCIUPYET UX B MAIIMHHBIC KOMaH]IbI
KOHKPETHOT'0 KOMITBIOTEPA.

Ecnu OaifT-Kox co371aH KOMOIIIATOPOM B CpEZie OllepallMOHHON chcTe-
MBI Windows, TO OH MOKET OBITh BHITIOJTHEH Ha KOMIIBIOTEPE, YIIPaBIIIEMOM
0001 orlepallMOHHOM cucTeMO. EMHCTBEHHBIM YCIIOBHEM JIOJKHO OBITH
HaJIM4ue COOTBETCTBYIOIICH Java naamgopmel. DTO WILTIOCTPALUS TOTO,
KaK peanu3yeTcs MPUHINI «HAMNCAJ OMH Pa3 BBIIIOTHSHN I1€ YTOTHOY.

Java miatopmoii Ha3BIBAIOT CHUCTEMY, COCTOSIIYIO M3 JBYX KOMIIO-
HEHTOB.

= BupryansHas Mamuna Java (JVM).

= Java Humepgheiic  Ipukiaonozo  Ilpoepammuposanus  (Java

Application Programming Interface — Java API).

Tepmun «Bupryansaass Mamusa Java»y MOXKET MCIIOIb30BAaThCA B OJI-
HOM M3 TPEX KOHTEKCTOB.

Bo-niepBoIx, 6 xonmexcme JVM cneyuguxayuu. VM cniennduxanus
9TO TONPOOHOE onucaHue abCTPaKTHOH (BUPTYaJIbHOM) BBEIYUCIUTEIHHON
MaIlIuHbI, KOTOpasi KIIOHUMAET» 0alT-KoJl, CO3JaHHBIH KOMIHIIATOPOM.

Bo-BTOpEIX, 6 KoHmekcme peanuzayuu JVM cneyupuxayuu. J1ns BeI-
TIOJTHEeHM Java ImporpaMMbl HeoOXoaMMa pealibHas, He abctpakTHast, JVM,
pa3paboTaHHasi B COOTBETCTBUM co crenudukanueii abcrpaktHoit JVM.
Hanpuwmep, panee, (HawanpHas 4acTh moapaszena 5.7) ang 3amycka Java
MIPOrpaMMBbl Ha BBIIIOJIHEHNUE MBI 3alMCBHIBAIM CIEAYIONIYI0 KOMAaHIHYIO
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cTpoky C:\javaprograms>java groupl.prog.lab.First. 3mech
java 3To nMms nporpaMmMHoON peanuzanuu JVM, pazpaboTaHHON B TOUHOM
COOTBETCBHHM co crienudukanneii abcrpaktaod JVM. Kak mpasuio, KoH-
kpetHast JVM peanuzyercsi IporpaMMHO, OHAKO MOXET OBbITh peain30Ba-
Ha U anmaparHo.

B TpeTbuX, B KOHMeEKCme KOHKpemHO20, pabomaiowezo dK3eMniapa
JVM. TlpumepoM KOHKpPETHOTO padoTaromero s3k3eMiuisipa JVM sBusercs
IporpaMMa java BbI3BaHHAsS MPH MOMOIIY KOMaHIHOH CTPOKH, 3aIHCaH-
HOU BBIIIIE.

OnHoii n3 3a1a4 Java raatopMBl SIBISETCS TeHEpaLUs TTI0CIIeA0BaTEIb-
HOCTH MALTMHHBIX KOMaH 1, KOTOPBIE MOT'YT OBITH BBITIOJIHEHBI KOHKPETHBIM
KoMIbroTepoM. [luist pereHust aToi 3aqa4un Java ratgopma UCIob3yeT JiBa
komnoHeHTa: (1) saepysuux xnaccos (classloader) u (2) mexanuzm ucnonme-
Hus KomaHno (execution engine). 3arpy34uK KJIACCOB YUTaeT (aill Kiacca u
3arpy’kaeT ero B OCHOBHYIO MaMSITh KOMIIBIOTEPA, & MEXaHU3M HCIIOIHEHUS
KOMaH/{ OCYIIIECTBIISIET BBITIOJHEHUS KOMaH OalT-Koa.

Java UnTepetic [Ipuknannoro Iporpammuposanus (Java API) npen-
cTaBIIseT co00i HAOOP MpeNONPEACIEHHBIX KIIACCOB U JIPYTHX KOMIIOHEH-
TOB, IOCTYIIHBIX IPOrpaMMHUCTY TIpH pa3padoTke Java mporpammsl. Ha puc.
5.13 mpuBeneH UCXOMHBIN KO Java-mporpaMMbl B KOTOPOH 0OBSIBIICH Kilacce
First, Bkatodaromuil Metos main. Temo 3Toro MeToaa conepsKuT mpeaso-
KEHHE

System.out.println (“llepBasa mnabopaTopHas pabora.”);

[IPU TIOMOIIM KOTOPOrO BBI3BIBAETCSI METO println BHIBOASAILMNA HA KOH-
colib cooOrieHue «llepras JjadoparTopHada paboTa. [Ipu HanmucaHuu
HCXOIHOr0 Koja Kjiacca First Mbl He 00BABISIM METOA print1ln, 0ogHAKO
CMOTJIH €T'0 MCIIONIb30BaTh, TOCKOJIBKY OH OOBSIBIIEH B OJJHOM U3 TPEOIpe-
TIENEHHBIX Ki1accoB, Bxonsamux B Java API. JIro60it Kommurext PazpaboTtunka
[Mpunoxxenuit Ha sA3pIKe MporpammupoBanus Java (JDK) comepxut Oaszo-
w11l API (Core API), Bkifouaromuii OCHOBHEIC MTPEIONPEICIICHHBIC KIaCChI
U JIpyTHe KOMIIOHCHTHI, HCOOXOAMMBIC JIUI pa3pabOTKU IIMPOKOro Kpyra
MPUJIOKEHUH Ha sI3bIKe porpammupoBanus Java. Puc. 5.17 nnnroctpupyer
maardopmy Java u €€ CBsI3b ¢ KOMITUJISATOPOM H ONEPAIIMOHHON CHCTEMOIA.



5.8. lnatthopma Java

Puc. 5.17. IInatdopma Java. E€ cBsI3b ¢ KOMIHISTOPOM U ONEPLIHOHHON
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B 3akiroueHuu TOM YacTW HACTOSIIETO pasjiesa, KOTOPbIA IOCBS-

IIeH pa3paboTke Java-mporpaMMbl, OTMETHM €€ OCHOBHBIC yTBEPKACHHS.

Hcxonuslit kof Java mporpaMMBbl IUIIETCS B TEKCTOBOM (popMaTe ¢ HCTIONb-

30BaHUEM TEKCTOBOTO PEAAaKTOpa KOHKPETHOH OIMCPAIMOHHON CHCTEMBI
nim penaxkropa Murerpuposannoit Cpenst Pazpaborku (IDE). Mcxonnbrii
KOJI Ha SI3bIKE NPOrpaMMHpPOBaHUs Java Ha3bIBaeTCsl OJIOKOM KOMITHJIISIIMH
(compilation unit) u xpanuTcs B ¢aiine ¢ paciuupeHueM .java. Hexoropsie
WurerpupoBannbie Cpensl PazpaboTku, Takue, Hampumep, kak NetBeans,
HAXOJATCS B cBOOOTHOM AocTyTie. MIX ncnonp3oBanue, mpH pa3padoTke Java
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MIPOTPaMM, CYIIECTBEHHO COKPAIIAIOT TPYAOEMKOCTh M BPEMs CO3JaHUS
IIPOTPAMMBI.

Hcxomublit kon Java mporpammbl KOMOHJIUpyeTcs B (aiin Kiac-
ca (class file) mpu momorm kommuisTopa Java. Daiiy kiacca COICPKHUT
Oaiit-kon. Kommumnsitop Java mpencrasisier coOoil mporpamMMy, BXOAWT B
coctaB Kommuekrta Paspaborumka [Ipunoxenunit Ha s3pike Java (JDK) u
nMeeT UM javac. KomMnuaupoBaHHBIN KOJ BBINOJIHSETCS BupTyanbHOM
Mamunoti Java (JVM). Buprtyansnas Mammaa Java Takke MpeaCcTaBIIsgeT
co0oit mporpaMmy, BxoauT B coctaB JDK n nmeer umst java. Kommuusatop
n BupryansHast Mammna Java MOy T ObITh BBI3BaHBI U3 KOMaH/THOH CTPOKH
IIpY TIOMOLIM KOMaHJl javac U java COOTBTCTBeHHO. O0e KOMaH/Ibl HaXo-
IsITCs B KaTajore JDK HOME\Dbin, rae JDK _ HOME karaiior, B KOTOPbIH
nHcrannupyercs JDK.
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