1-ii aTan pa3paboTKu KypcoBOM pabOThl — aHAIN3 MPEIMETHOM 00JIaCTH.

[To pesynabraTam 3T0Oro aHaan3a opopmIIsieTCs IEPBHIN pa3ien OCHOBHON YacTH,
BKJTIOYAIOIIUNA KPATKOE OMUCAHUE 3a/1a4 U TPeAMETHON 00nacTu (0OBEKTHI U UX
MOBE/ICHNE, B3aUMOJICCTBHE), TPeOOBaHUSA K POrpaMMe.

C touku 3penust OO noaxona obvexm npedcmasnsem cobol KOHKPEemHblll
ONno3Hasaemvlli npeomem, eOUHUYY Ul CYWHOCMb (PEaIbHYI0 Ul AOCMPAKMHYIO),
UMeIoWYIo YemKo onpeoeiieHHoe hYHKYUOHATIbHOE HA3HAYeHUe 8 OAHHOU
npeomemuot oonacmu.

OOBEKTHI COOTBETCTBYIOT CYIIECTBUTEIBHBIM B OMTMCAHUU MTPEIMETHON 00J1acTH,
HE TJIarojiaM WM MpujlarareiabHbIM. [J1arosl mpeBpamiaroTcs B onepaui Hajl
00BbEKTaMH, a IpUJIaraTelbHbIE - B CBOWCTBA 0OBEKTOB MJIM MapaMeTPhI OlepaIui.

OOBEKT MOXKET UMETh OIHY XapaKTEPUCTUKY U TOIJa OH MOXKET OBITh
MIPEICTaBIIEH IPOCTOM NEPEMEHHOM, HO Yalle XapaKTEPUCTUK HECKOIBKO U HYKHO
00bEeIUHUTD UX B struct uiu class.

OOBEKTHI MOTYT OBITH COCTABHBIMU U BKJIIOUYATh JIpyrue o0bekThl. Hampumep,
najguTpa sl BEIOOpA 1IBETa pUCOBAHUS COCTOUT U3 16 KHOMOK.

Ecnu Mbl HE B3aMMOJIEHCTBYEM C AJIEMEHTaMHU COCTaBHOTO OT/EJIbHO, TO O0OBEKT
MOJKHO HE IPEJCTABIATh B BUJIe cOCTaBHOrO. Hanpumep, nosne aiis BeIBOIA
KOOPJMHAT BKJIFOYAET BBIBOJ KOOPAUHATHI X M KOOPAMHATHI Y, HO MBI BCEra
BBIBOJIM HX OJHOBPEMEHHO, II03TOMY 3TO I10JI€ MOXKHO PacCMaTpHUBaTh KaK IPOCTON
OOBEKT.

B mocTaHOBKY 3a/1aun BXOIUT TOJIBKO MepBas 4acThb , 0€3 peKOMEeHIaIHH 1Mo
peanuzanuu, uHTep(delica KIacCoB U MOIb30BaTEILCKOr0 HHTEp(delica, o Pa3BUTHIO
WU YIIPOLIEHUIO TEMBI.

Hwuxe paccMoTpeHs! aBa npumepa.



Ilpumep 1. Pacmpossiii epaghuueckuii pedakmop

1 ITocTanoBKa 3a1a4H

Heobxonnmo pa3paboTtaTthk pacTpoBblil rpaduueckuil pegakrop Paint co
CJIETYIOIIUMU BO3MOKHOCTSIMHU:

— pUCOBaHHUE TOUEK (CBOOOHOE PUCOBAHUE);

— pUCOBaHUE JINHUM;

— PUCOBaHHE MPSMOYTOJIBHUKOB (3aIIOJTHEHHBIX U HET);

— BBIOOD IIBETOB PUCOBAHUS U 3aroiHeHus u3 16 uiam Oonee;

— YTEeHHE U 3anuch pucyHka B crangaptaom (.BMP, .PCX, .JPG) unu

COOCTBEHHOM

dbopmare.

HpI/I ABUIKCHHUH MBIIIN BBICBCUMBATH KOOPAHWHATHI.
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Pucynok 1 — IlpumepHnbIit uHTEpQEC TPOrpaMMbl

AHanmm3 mpeaMeTHON 00JIaCTH BBISBIISIET CICTYIONTNE OOBEKTHI:
— KHOIIKH YIIPaBJICHHUS, IMEIOIITNE KBAIPATHYIO (POPMY U OTIUYAIOIITHECS

U300pakeHue

M HJIHN OIBETOM,

— 00BEKT, 0TOOpaXKaroIKK TEKYIIUE [IBETA PUCOBAHNUS;
— 00BEKT, 0TOOpaKAIOIINIA TEKYIINE KOOPAUHATHI MBIIIA U BBOIUMOE HMs (aiina

IIPU 3arpy3Ke

U COXPAHEHUH;

— IOJIC IJIsA pUCOBaHUs, pE€aKus KOTOPOTO Ha ABHKCHHUC MBIIIN 3aBUCHUT OT
TCKYILICT'O BBI6paHHOFO OBCTAa U UHCTPYMCHTA.
Knonku YIIpaBJICHUA 110 ITIOBCACHNUIO MOXXHO pa3aCiINTh HA 3 I'PYIIIIbL,

Pa3INdIar0OImuUccCA 110 IOBCACHUIO!

— 16 KkHOTIOK BBIOOpA IBETA, U3MEHSIOIIUE COCTOSIHUE 00BEKTA,
OTOOPAXKAIOIIETO TEKYIIHE IBETA PUCOBAHUS

— 4 KHOTIKW BBIOOpa MHCTPYMEHTA,;

— 2 KHOIIKM 3arpy3KH U COXpPaHEHUS PUCYHKA.

TpeboBanus K IpOrpamMme:
— rpaduueckuii uHTEpPEIic;

— paboTa ¢ MBIIIBIO.



Ilpumep 2. Bubnuomexa xnaccog ons pabomul ¢ hopmamom JSON

1 ITocTanoBKa 3a1a4H

Heobxonnmo pa3padborats OMOIMOTEKY KIACCOB I padOThI ¢ HH(pOpMaLuel B
dbopmare JSON.

DneMeHTapHbIMU BuaMu 3HaueHU B JSON sIBIIsIIOTCSI KOHCTaHTHI true, false u
null (oTcyTCcTBUE 3HaUEHUSI ), BEIIIECTBEHHBIC YHCIIA, CTPOKU, KOTOPBIE 3aIIUCHIBAIOTCS
KaK B s3bIke C. VI3 HUX CTPOSITCS MacCUBBI — IOCIIEA0BATEIIbHOCTh 3HAUCHUH,
KOTOpBIE 3alMCHIBAIOTCS B KBAJPATHBIX CKOOKaX uepes 3amsaTyto. Hymeparius
AIIEMEHTOB B MaccuBe HaunHaeTcs ¢ 0. ACCOIMAaTHBHBIE MACCUBHI 3aIUCHIBAIOTCS B
burypHbIX ckoOKax Kak HabOp map Koy 3HayeHue Yepe3 3anaryio. B kauectse
KJTF0Ya MCTIOJIb3YIOTCS TOJIBKO CTPOKH, 3HAYEHUE MOXKET OBITh JTFOOOTO BHIA.

[Tpumep: { "name": "John", "student": true, "age": 27, "bag": ["book", 7.5], "spouse": null }

Heobxonumplie oniepanuu:

- YTEHUE U3 MOTOKA;

- 3aIIUCh B MOTOK;

- ONPEJEIUTh TUIT 3HAUCHHUS;

- MpOBEpKa HAJIUYHS DJIEMEHTa aCCOIMAaTUBHOTO MacCUBA IO KIIIOUY;

- ylaJIeHHE 3JIEMEHTOB M3 aCCOIMaTHBHOTO MAcCHBA IO KIIIOUY;

- MOJyYEeHUE JJIMHBI MacCUBa

- To0aBlieHUE U yAaJIeHUE 3HAYeHUsI B MacCUB (KaK B CTEKE)

- oOpallieHre K 2JIeMEHTY MacCHBa M0 MHAEKCY U aCCOIIMaTUBHOTO MAaCcCHUBa 110
KJII04Y, C aBTOMAaTHYeCKUM jo0aBieHueM Kak null mpu orcyTcTBUM;

- mpeoOpa3oBaHue MEMEHTAPHBIX 3HAUCHUN B CTaHIapTHBIC TUIIBI TaHHbBIX (bool,
double, string).

AHanmM3 mpeaMeTHON 00JIaCTH BBISBIISIET, 9YTO OOBEKTHI MOTYT XPAHHUTH JIF000E U3
6 Bu0B 3HaueHui (null, OyneBckoe, ynucio, CTPOKY, MaCCUB, aCCOI[UATUBHbBIN
MaccuB). Ho moBeaeHne 00beKTOB JODKHO MEHITHCS B 3aBUCUMOCTH OT BH/IA
3HaueHus. HexoTopeie onepanuu MOXKHO TPUMEHSTh K 3HAUCHHIO JTI000T0 BHUJIA:
YTEHUE U 3alUCh B IMOTOK, OMPE/IeSICHUE TUIa 3HaYeHus. [[pyrue onepaiuu ToJIbKO
JIUISt MACCUBOB U aCCOITMATUBHBIX MacCUBOB. Oriepaliuu npeoopa3zoBaHUs - TOJIHKO
JUTSL DJIEMEHTAPHBIX 3HAYCHUA.



