MHUHHUCTEPCTBO HAYKH H BBICIHET'O ObPA3OBAHHUA
POCCHUCKOU ®ENEPALIAN

1] f]

FOKHO-YPAJIBCKHI T'OCYJIAPCTBEHHbBII YHUBEPCUTET

004.4(07)
J1304
KYPCOBAS PABOTA
10O OBBEKTHO-OPUEHTUPOBAHHOMY
INPOTPAMMMPOBAHUIO

MeTOI[I/I‘IeCKI/Ie YKa3aHUuA

YeassOMHCK
2019




MunnCcTepCTBO HayKu U BhIcIIero obpaszosanms Poccuiickoit @eneparym
IO>xHO-YpanbcKuii rocyjapcTBEeHHbBIH YHUBEPCUTET
VIHCTHTYT €CTECTBEHHBIX U TOYHBIX HayK
@axynpTeT MaTeMaTHKU, MEXaHUKU U KOMITBIOTEPHBIX TEXHOJIOTHH
Kadenpa nmpuxiiaHo# MaTeMaTHKU U IPOTrPaMMHUPOBaHU

004.4(07)
1304

KYPCOBAS PABOTA IIO OBBEKTHO-
OPUEHTUPOBAHHOMY
ITPOI'PAMMMPOBAHUAIO

MCTOI[I/I‘ICCKI/IC YKazaHus

YensaOuHCK
WMsparensckuit nentp IOYpl'Y
2019



VIIK 004.434(075.8)
1304

Onobpeno
y4eOHO-METOINIESCKOIT KOMICCHEeH HHCTUTYTa €CTECTBEHHBIX M TOUHBIX HayK

Penenszent E.M. CapracoB

KypcoBass paGoTra mno o00beKTHO-OPHEHTHPOBAHHOMY NPOrpaMMH-
1304 poBanmio: Meromwueckue ykasanus / cocT.. A.K. Jemmmos, TIO. Ornen-
uypkoBa. — Yensbunck: Wznarensckuit entp FOYpI'Y, 2019. - 38 c.

B mocobum paccMaTpuBalOTCA OTanbl pa3paboTKM KypcoBOW paboTHI IO
00BEKTHO-OPHEHTHPOBAHHOMY IPOrPaMMUpPOBAHUIO, O(QOPMIIEHUE U CONEp)KaHUE
HOSICHUTEIBHOMN 3aIMCKH ¥ IIPE3CHTALHH.

ITocobue comepKUT IEPEedeHb TeM UL KypCOBBIX PaboT, PEKOMEHIAIMU IO
aHaIK3y IPEAMETHOM 00MacTH M TNPOEKTHPOBAHHMIO KJIACCOB, INOPSAOK 3alUTHI
KypcoBoi pabOTBI, CTPYyKTypy [JOKJIaJa M Tpe3eHTallMd. B IpUIoKeHusx
IPUBOJATCS MIPUMEPHI 0QOPMIICHUS OCHOBHBIX YacTel ITOSCHUTENbHOM 3aliCKy s
OOBIYHOTO MPIIOKEHUS ¥ OHOIMOTEKN KIIACCOB, a TAKoKe NPUMEDP NPE3CHTALVIH.

IToco6ue npenuasHaueHo 11t cryaeHToB HampasieHuid 01.03.02 «IIpuknagHas
MaTreMaTHKa 1 HHOpMaTHKay.

YK 004.434(075.8)

© U3parensckuit nentp IOYpl'Y, 2019



1 3TAIIBI BHIIIOJHEHMS KYPCOBOM PABOTBI

Kypcosast pabora

110 JUCIUITIIINHE

«OOBEKTHO-OPUEHTHUPOBAHHOE
IPOTPaMMEPOBAHUEY» IIPENCTABIICT cOO0H y4eOHO-IIPAKTHIECKOE MCCIEeIOBaHUE,
[IpeqHA3HAYCHHOE JUIS CHCTEMAaTH3alliy, YDIYONeHUS ¥ 3aKpeIUIeHHS 3HAHUM,
HONMyYEHHBIX CTYNCHTOM B IIPOLECCe W3YYCHWMS KOHKPETHOM MWCIUILUIMHBI B
COOTBETCTBUH C YICOHBIM TIIAHOM.

IlepeueHs 3TAIIOB, paclpeseNie e BpeMeH: U 6allIoB II0Ka3aHbI B Tabmuue 1.

Tabnuma 1 — HpOI[OJI)KI/ITeJIBHOCTB U TPYAOEMKOCTD 3TalloB

HaumeHoBaHMe 5Tana IIponomxurensHocTs | Yackr| bams! | Pesymsrar paboTst

aHaIN3 IpeIMEeTHON 2 Henmenmm 2 10 |mocTaHOBKa

obnactu 3aJ1a9u

pa3paboTKa HepapXxuu 1 3 Hepenu 5 15 |gacTh onucaHus

uHTepdeiica KIaccoB IIPOrpaMMBI

peanu3anys OCHOBHBIX 4 Henenu 12 25  |mcxXomHBIH KO

KJTacCOB, QYHKIIMH

TECTHPOBAHHUE IIPOTPAMMBI 3 menmenu 5 10 |mcromHAEeMBIH Koz

(xiTaccoB), MCIpaBICHIEe

OIIHOOK

odopmileHHe OTYeTa II0 2 Henenu 5 20 |mosicHUTENBHAS

KypcoBoii pabore 3aIrcKa

3aImuTa KypcoBO# paboThl 2 Hepenu 3 20 |mpe3eHTaLHs K
TIOKJIamy

BCETO 16 venmems 32 | 100

2 TEMBI JJI1 KYPCOBBIX PABOT

. Aynuo-penaxrop

O 00N LN A~ W~

. Teneparop apupmMeTHuecKux IpuMepoB
. TexcTOBBI pemakTop
. PenaxTop 1i1st KoMMpoBaHUS IPOTrpaMMBl METOZIOM "CBEpXy-BHU3"

. BexropHusiii rpaduueckuit perakrop

. Pemaxtop aekTpudecKux cxeM

. bubmioreka amst paboTH ¢ MaTpHITAMU
. BubnuoTreka KiaccoB s pabOTHL C IIOJIXHOMAaMH
. BubnmoTteka kiraccoB s paboTs! ¢ 6asamu gaHHBX 066ekToB (OOB/)

10. TexcroBas oxoHHas GUOIMOTEKA
11. I'padmueckas okoHHast GHOIHOTEKA
12. ArrManponsas 6ubIuoTeKka




13. bubnuoreka KiaccoB Ui pabOTHI ¢ LEIBIMU JUCIaMH OOJBIION TOYHOCTH

14. TTporpamma ist 00y4eHHsI OCHOBaM IIPOrPaMMHPOBAHS

15. Iporpamma st pasmerterus mebenu "Home design"

16. Penaxrop 6i10k-cXeM IporpamMm

17. bubnuoTeka 11 MOIETUPOBAHUS CHCTEM MacCOBOTO OOCITYKUBAHUS

18. I'padmaeckuit penakTop st HeTei

19. Teneparop TecToB

20. O6padoTka XML

21. bubnuoTeka KIaccoB Ui aHAIMTHYECKOH reOMEeTPUH Ha INIOCKOCTH

22. Penaktop cxeMbl KOMIIBIOTEPHOR CETH

23. bubnmoTeka KiaccoB it paboThl ¢ apxuBoM TAR

24. MonenupoBaHue 3aMKHYTOH OUOIOTHIECKOM CHCTEMBI

25. BmsyaipHOE IPOrpaMMHUpPOBaHHIE

Boree monpobHast mocTaHOBKA 3a/1a9M U PEKOMEHIALIUH 10 IIPOSKTHPOBAHHUIO
peayu3aly JOCTyIHEI Ha caiTe [1].

3 AHAJIA3 IIPEAMETHOM OBJIACTH

Ilo pesynsraram 3TOro aHamuza oGOPMIISETCS IIEPBBIH pa3meNl OCHOBHOM dacTH
MIOSICHUTENBHON 3aIlMCKHM, BKIIIOYAIOMIMN KpaTkKoe ONMCAHUE 3aJadd U MpeaMeTHON
ob6acTu (0OOBEKTHL ¥ MX IIOBE/ICHUE, B3aNMOJICHCTRIE), TPeOOBaHMS K IPOrpaMme.

C TouKH 3peHHsT 0O0BEKTHO-OPUEHTHPOBAHHOTO MOAXOMa OOBEKT MpENCTaBISET
co0OW KOHKPETHBIH OMO3HABAEMBIN TIPEAMET, EMUHUI[y HIH CYITHOCTH (pealbHyro
WM a0CTPAKTHYIO ), IMEIOIIYIO YeTKO OIpeAeNieHHOe (YHKIIMOHAIbHOE Ha3HaAYEeHNe B
JTAHHO¥ MpeIMeTHOH 00NacTH.

OOBEeKTEl COOTBETCTBYIOT CYIECTBUTENHHBIM B OIMCAHHU MPEIMETHOM 00macTy,
He IJlarojaM WM IpuiIararelIbHbIM. [Jlaronsl mpeBpalnaroTcsi B ONEepaluy Haj
o0BeKTaMHy, a IprIlarateIbHble - B CBOMCTBA OOBEKTOB WM ITApaMeTpPhl OTIEPaIlyii.

OObBeKT MOXET WMETh OJHY XapakTEepHCTHKY W TOLIAa OH MOMKET OBbITh
IIPEACTABIEH NPOCTON MEPEMEHHOW, HO dYalle XapaKTepUCTUK HECKOJBKO M HY)KHO
O0BEIUHUTE UX B struct win class.

OOBeKTEl MOTYT OBITh COCTABHBIMH H BKIFOYATh JApyrue oOnekTsl. Hampumep,
TaJIUTpa It BEIOOpa 1IBETa PUCOBAHUS COCTOUT H3 16 KHOTIOK.

Ecnu MBI He B3aMMOZAEHCTBYEeM C 3IEMEHTaMK COCTABHOTO OTIENBHO, TO OOBEKT
MOXKHO HE IpeACTaBIATh B BHIE cocTaBHOro. Hampumep, moje it BBIBOIA
KOOpAMHAT BKIFOYaeT BBIBOX KOOPIAWHATHI X M KOOpAMHATHI Y, HO MBI BCerna
BBIBOAMM HX OJHOBPEMEHHO, II03TOMY 3TO II0JIe MOXKHO PacCMaTpUBATh KaK IMPOCTOMH
O0OBEKT.

B 1nocTaHOBKy 3a[a4d BXOAWT TOJIBKO IIepBas YacTb OIMCAHUSI TEMBI KypcOBOM
paboTel, 06e3 peKkOMeHJAlWi MO peanuWsamuu, wHTEpdeiica KIAaccoB |
II0JIB30BATeNLCKOr0 HHTepdeiica, 6e3 peKoMeHaluii 0 Pa3BUTHIO WU YIPOIIEHUIO
TEMBIL.

ITpuMeps! IOCTaHOBKHY 33Aa9X MOXKHO HaliTi B mprtokernsx 1 u K.
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4 PA3SPABOTKA HEPAPXUM M HHTEP®ENCA KJIACCOB

Pesynprar sTOro srama HCIONB3YeTCS BO BTOPOM pasfelie OCHOBHOM dacTu
HOSCHUTENBHON 3allUCKH, BKIIOYAIOIIEM pa3OueHue Ha MOXYIH, KJIAcChl U HX
unTepdericsl, QyHKIME U II0OAIBHEE NIepeMeHHBle, HepapXuio KiaccoB. B oruere
10 KypcOBOM paboTe 3TOT JTOKYMEHT IOIIONHSIETCS M IMPHBOIUTCS B COOTBETCTBUE C
pa3paboTaHHBIM KOZOM.

OOBeKTHI, HaliIecHHBIE B pe3yJbTaTe aHalK3a IPEIMETHOI 00IacTH, pasielIoTCs
Ha Kiaccsl. Knacc — 9mo MHOdcecmeo 06beKmos, UMEowWUx cXoxicylo CIMpyKmypy u
nogedenue. Ecnu cOBIaJeHUE NOBEIEHWS HEIIOMHOE WU CTPYKTypa OOBEKTOB Kak
CXOXHE XapaKTepPUCTUKH, TaK U Pa3IUYaIOIIHecs], TO 3TO O3HAYAET, 9YTO HEOOXOIIMO
IIOCTPOUTH MEpapXHI0 KJIacCOB Ha OCHOBE OTHOLIECHMS HaclemoBaHus. Hammdue
COCTaBHBIX OOBEKTOB TOBOPUT O HEOOXOIMMOCTH OTHOIIEHMS BKIIFOYCHHS. B
OCTaJbHBIX CIydasX KJIacChl MexJy Cco0OH MOTYT CBS3aHBl OTHOLICHHEM
ucronb3oBaHus. [lonpobHee 00 OTHOIEHUAX MEXIy KJIacCaMy M UX 0003HAYCHHSX B
JuarpaMMme HallMCaHo Ha CTpaHuIe [2].

Jna omucanus uHTepdelica KIaccoB IPU HATHYHK OTHOIICHUS HACIICIOBAHUS
Hy’XHO u3y4uTh [3]. Ecnu B 3amaHun HeoOXoauMa Iieperpy3Ka OIleparyid, To HyXXHO
W3y4HTh [4].

B HEKOTOpHIX BapHaHTaX 3afaHUS MOTYT OBITh NPUBENCHHI PEKOMEHJALMHU II0
nHTepdeHcy KIIaccoB U/HIIN pealli3alliy, KOTOPHIMI MOYKHO BOCITOJNB30BATHCS.

PesyneraTel JaHHOTO 3Tara SBISIOTCS IPEABAPUTEIBHBIMU U MOTYT M3MEHHTHCS
II0CIIe peaM3ayy Koja.

PaccMoTpuM IIpuMep ¢ epaghuyeckum pedakmopom.

Bce BbIABIGHHBIE OOBEKTH 3aHUMAIOT HEKOTOPYIO IPSIMOYTOJIBHYIO O0NacTh Ha
9KpaHe M JOJDKHBI IIePepHCOBBIBATHCS IIPU HM3MEHEHHH CcocTOsHESA. HekoTopsie
00BEKTHI — KHOIIKM YIPaBJICHUS W IIOJe JUI1 PHCOBAHUS — JIOJDKHBI PearrpoBarh Ha
Ha)XaTHe KHOIIOK MBIIIK Ha HUX. Taxke KHONKH YIIPaBICHWs [0 TOBEACHHIO OBLIH
PpaszeNneHsl Ha 3 IPYIIIBI, Pa3IMYaroIye 10 IOBSCHHIO.

B pesynbrare BEICTpauBaeTcs Clieyomas HepapXusi KIacCoB:

— Kiace 11 0O6BEKTOB Ha dKpaHe (XpaHUT KOOPIUHATEL);

— IOJIKIIACC JUIS OTOOPakeHHUs TeKYIIHX [BETOB prcoBanus (*);
— IIOJKJIAcC YIS OTOOpakeHUs TeKyIUX KOOPAHHAT MBIIIH U UMeHH ¢aiina (¥);
— IoJKIIace JUisl 0OBEKTOB, PearnpyIOIINX Ha MbIIIIb;
— TIOIKIIAcC ISt ToJis prcoBanus (*);
— IIOAKIIACC I KHOIIOK yIIpaBJIeHHUS;
— MOZIKJIAcC JUIS KHOIIOK BEIOOpa 11BeTa,;
— MOAKTIACC AJIA KHOIIOK BEIOOpa HMHCTPYMEHTA PHCOBAHIS,
— IOAKIIACC IS KHOIIOK-KOMaH/I (COXpaHEeHHe W 3arpy3Ka).

ITporpammy MoxkHO nubo He pa3bmBaTh Ha Moxynmu (BcE B paint.cpp), Jmbo
BBIIENUTH 3 MOIYJA: OCHOBHas IIpOrpaMMa M BCIIOMOTarelbHble (QYHKIHH
(main.cpp), 6a3oBBle KIacCHl M KIACCH, COICpXKALIMe II0 ONHOMY OOBEKTY
(interface.cpp, interfacehpp), kmaccel s kHomok ympasienus (button.cpp,
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button.hpp). Bri6op BapuanTa 3aBucut 06 06BeMa Koja - eciii Ko GOIbIIofH, TO ero
Hy>XHO pa30HTh Ha HECKOJIBKO Mopyieil. MOIyin IOIDKHEI COEepKaTh CBS3aHHBIC
MeXTy cOOO0H KITacchl.

V KiraccoB, OTMEYeHHBIX (*), TONBKO OMH OOBEKT, AN HUX MOXHO HCTIOJIE30BATh
HaTTepH IPOCKTHPOBAHMS «OLHHOIKA» [5].

Pesynbrar paspaboTki mepapxuy W WHTepdelica KIaccoB AT Tpaddeckoro
penakTopa M. B IpritoxeHuu M.

PaccMmotpum npumep bubnuomexu kaaccog ons pabomer ¢ popmamom JSON.

IloBeneHne OOBEKTOB HOIDKHO MEHSTHCH B 3aBHCHMOCTH OT BHA 3HAYCHHS.
MoxHo mpuMeHHTh IarTepH npoekrupoBanms —«CocrosHue». Ilmocamm
KCTIONB30BaHUSI HTOTO NIATTEPHA SBISIETCS YMEHBIIICHUE KOJTUIECTBA SIBHBIX IIPOBEPOK
TeKyIIero TUIa 00beKTa, JErkocTh HOOaBICHHMs. HOBOTO THIIA, YIPOIICHNAE XPAaHCHHS
cocrosHusA o6bekTa. [Ipumep peammsanuu MoxHO Haiftu B [6]. Ho ects MuHyCcH —
HEOO0XOIMMO OIIPEAENUTh JONOIHUTENBHEIE KIACCHl LA K)KIOTO THIA 3HAYCHUS.
Kpome Toro, moGapneHue HOBBIX THIIOB B NaHHOM 3ajadye He IUIAHHPYeTCd, a
OONBIIMHCTBO OIepalii IIpeqHa3HadeHO TONBKO I OJHOIO THIA 3HAYCHHH,
IIO3TOMY B OIlepanusx OymeT oOBIYHO OHA MPOBEPKa HA TEKYINWM THN OOBeKTa.
INTostomy martepH «COCTOSHIE» UCIIONB30BATh HE OyIeM.

Jnst xpaHeHus CTpoK OyfeM HCIIONB30BAaTh CTaHAAPTHBIA Kiacce string, s
MacCHBOB — KJacc vector, i acCOLMATHMBHEIX MacCcHMBOB — Kiacc map. Jlns
KTaccoB vector W map cjeraeM COOCTBEHHbBIC [ICEBIOHHMBI array X object, d9to
IIO3BOJIUT BOCIIOJIB30BAaThCS KOHCTPYKTOPAMH KIIAcCOB vector W map, HO IPH 3TOM
yKa3aTh Ooee IOIXOIsIee UM IS THIIA 3HAYSHUSL.

3Ha"YeHHUs MOXHO XpaHHWTh B UNiON WM KaK yKasaTelb Ha 3HaueHUe, BHIIONHSIS
mpeoOpa3oBaHue K HY)KHOMY THIy ¢ IOMOIIBIO reinterpret cast, HO Takolf BapHaHT
JErKo MOXeT IpuUBecTH K ommobkaMm. Twumsl string, map, vector yxe SBITOTCS
JUHAMHYECKAMH THNAMH, ITOITOMY HE 3aHHUMAIOT MHOTO TaMsaTH. UToObl n3bexars
CIIOKHBIX, HOTSHIHAIBHO OIIACHBIX NSHCTBHI ¥ MIEPETIOKUTH OONBIIYIO YacTh PabOTHI
IO YIIPABICHUIO NMaMATHIO Ha KOMIMJISATOP, MBI BCE BHIBI 3HAUCHHUH IIPEICTAaBAM B
BUzie Habopa U3 1Aty noseil (s xpanenus null more He TpebyeTcs, TOMBKO (QIaXKOK
B value type)

Jnst xnmacca HYXKHO OIpENeNUTh OIEpaliy Npeobpa3oBaHus, KOHCTPYKTOPbI-
npeoGpasoBaTeny, OIlepalliii BBOJIa ¥ BEIBOA, Ollepalliil HHAeKcauud. B neperpyske
KOHCTPYKTOpa KOMWH W IIPUCBAMBAHMS HET HEOOXOMMMOCTH, HO JIyHIIe Ieperpy3uTh
JUIsL TTOBBIIEHUS 3G ()EKTUBHOCTH (YTOOBI KOHPOBATh TOIBKO UCIOIb3yeMoe IIoNe 1
OYUCTHUTH NaMATh OT HEHYXKHBIX YKe JaHHbIX).

Pesynsrar paspaborku unTepdetica kinacca asa padots ¢ popmaroM JSON cm. B
mpusoxerHnn K.

5 O®OPMJUIEHUE TOSICHUTEJILHOM 3ATIUCKH

TlapameTpsl cTpaHMIBl: BepxHee mone — 20 MM, HikHee one — 20 MM, JeBoe
none — 25 MM, npasoe mone — 10 Mm. Hymeparmus crparur] paGoTsl JOKHA OBITH
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ckBo3HOHU. IlepBoil cTpaHumeil cuWTaeTcst THUTYJIBHBIM JMCT. THUTYNBHBIM JIHCT,
3a/laHue, AHHOTAI[MIO U OIVaBJICHWE BKIIOYAIOT B OOLIYI0 HyMEpalWIO CTPaHHI]
paboTEl, HO HOMepa CTpaHHI] Ha 3THX JIHCTaX He NpocTaBisioT. Homepa crpaHun
Pa3MeInaioT B HYDKHEM KOJIIOHTHUTYJIE ¢ BEIPAaBHUBAaHUEM HOMEpa IIOCEPENUHE.

OCHOBHO#M TEKCT KypcOBOii paboThI HomkeH OBITh HabpaH mpudtom Times New
Roman pasmepoM 14 nT ¢ ONMHAPHBIM MEXCTPOYHBIM HHTEepBasoM. OTCTyI HepBOM
crpoku abzama — 0.7 cM. B Tekcre He MOIMYCKAaIOTCS BHCSYHE CTPOKH (HEIIOJNHEIE
CTPOKM B Hadane CTpaHWIbl). s JMCTHHIOB IPOTPaMM HCIONB3YeTCS MpPUAT
Courier New, orctyn nepBoii cTpoxu ab3ana — 0 cM. Eciti KonuuecTBO CTpoK Koma
He IIpeBBINIAeT IIITH, TO HCIIONB3yeTcs pasMep mpudra 14 n1, Goiee ISATH CTPOK —
12.5 nt (9T00BI TONMyYanoch mpruMepHO 5O CTPOK Ha CTPAHMUILY).

OmeyaTky, OMUCKHA H Tpauueckue HETOYHOCTH, OOHapy)XeHHble B IpoIecce
IIOATOTOBKM pabOTBl, a TakKe B pe3ylsrare IPOBEPKH e pPyKOBOOUTEIEM
JOIlycKaeTcs HCIPaBIATh IONYUCTKOM WIIM 3aKpalllBaHHEM KOPPEKTHUPYIOIINM
KapaHJalloOM MM JICHTOHM, C IIOCIeNyIOIIMM HaHeCeHHeM Ha TOM JXKe MecTe
UCIIpaBIeHNl, ONMM3KUX K KOMIIBIOTEPHOMY (OopMary, LIapUKOBOH MM TIeTHeBOMH
PydYKaMH YepHOTo IIBeTA.

3aronoBKU CTPYKTYPHBIX SJIEMEHTOB (dacTell) OSCHUTEIBHON 3alUCKH IIe4aTaroT
IIPOIUCHBIME OyKBaMHU IIOCEPENUHE, & 3aroJIOBKH Pa3fieNIoB — IPOIMCHBIMU OyKBaMHI
¢ ab3amHoro orcryma. Ha pa3mensl MOXHO JENTWTh TOJNBKO OCHOBHOM Marepual u
IpUIOKeHNs. Pa3mensl MOMKHBI MMETh MOPSAKOBYIO HyMmeparwio 1, 2, 3 u T 1.
Iompasmensl DOMKHBI MMETh HyMEpallWio B Ipezenax Kaxmoro pasmena. Homep
nompasfena BKIIOYaeT HOMep pasmena, HampuMmep, 1.1, 1.2 u T 1. 3aroioBku
IOZ[pa3/elIoB IIe4aTaloT ¢ ab3allHOro OTCTyIa ¢ IponucHoil OykBel. ITocie Homepa
pazzena u Imoapasziena B UX Ha3BaHMHU TOYKa He cTaBsTcs. Ilocie 3aronoBka paszerna
B KOHIIE€ CTPAHUIIBI JOIDKHO pa3MellaThesl He MeHee TpeX CTPOK TeKCTa.

Bce wmmmocrpanmuu B pabore (3CKU3BI, CXEMBI, TIpaduky, ¢oTorpadum)
Ha3bIBAaIOTCS pUCYyHKaMu. Ha3BaHwe pUCYyHKa COCTOMT W3 ciioBa «PHCYHOK», ero
HOMepa (HCIIONB3YeTCsI CKBO3HAsI HyMepaIusi PUCYHKOB B IpefeiaX Bcel paboThl)
HalMEHOBaHMS, OTIENEHHOTO CHMBOJAMH «mpo0en» H THpe OT IM(POBOTro
o6o3HaueHus. HaumeHoBaHMe MOXeT BKIIOUAaTh pacHIH(GpPOBKy OO0O3HAUCHUI,
UCIIONB30BaHHBIX B pHUCyHKe. IIpy cChUIKaX Ha PHCYHKH CIeRyeT IMMCaTh CJIOBO
IIONHOCTBIO, HAIIPUMED, «... B COOTBETCTBHYU C PUCYHKOM 2» WIH «(CM. pHCYHOK 1)».

Tabmuusl HyMmepyrorT apabckumu nudpamu. CioBo «Tabmuma» u ee HoMep
IIOMEIIAlOT clieBa Haj Tabiuiel Ge3 ab3amHoro orcryma, HampuMmep, «Tabmuma 1».
ITocne HOMepa MOXKHO HaIMCaTh HAaMMEHOBaHME TaONUIBI, OTIEISIL ero CHMBOJAMHE
«mpober» u THpe OT HudpoBoro obo3Hadenus. Ecimu Tabmuia He HMoMeIaeTcs Ha
cTpaHHmIe, e€ nenaT Ha dacTu. CioBo «Tabnuma», ee HOMep U 3aroloBOK (IIPH ero
HaJIW4UY) yKa3bIBAIOT HaJ IepBOH "acThio Tabmuusl. Hax ApyrumMu 4acTsSMy HHIIYT
cioBa, Hampumep, «lIpofomkeHme TaONMUIBl 1» ¢ yka3aHueM ee HOMepa, a Ha
nocieqHel crpanune — «OKoH4aHue Tabmuubl 1». Bee mponoinkeHus U OKOHYaHUe
TaOJIHIBI HAYUHAIOTCSI C ITOBTOPEHHMS IIIATKY TAOIHIIBL.
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1

Kaxxmoe mnpuioxkeHue CclemyeT HadWHATh C HOBOM cTpaHuusl. Hasepxy
mocepeauHe CTpaHWIBl ykasbiBaeTcs cioBo «[IPMIJIOXKEHME» mnponucHbIME
OyKkBaMH M JaeTcsi ero obO3HaYeHHe 3aIflaBHBEIME OyKBaMH PyccKOro andasura,
HaupHast ¢ A. CTpOKOH HIDKe 3aIMCHIBAeTCS TeMaTHIeCKHil 3ar0JI0BOK IIPHIIOXKEHHS C
IIPONUCHOM GYKBBI. TeKCT KaXKIOTo MPIIIOXKEHYIS, IPY HEOOXOIUMOCTH, MOXET OBITh
paszielieH Ha pas/ielibl, KOTOpble HyMepYIOT B Ipejelax KaxJoro mproxeHus (A.l,
A2 ¥ TA.). AHOJIOIMYHO WUIIOCTpalUy ¥ TaOMHUIBEl B IPUIOKESHUSIX HyMepyIOT B
mpezetax KaxIoro IpuIoKeHws, Hanpumep — Pucysok A.3, Tabmuma [1.2.

6 CONEP)KAHUE MOSICHUTEJHLHOU 3AITMCKA

CTpyKTypHBIMH 3IeMeHTaMH (JacTsAMHE) KypcoBO# paboThl sBisttoTes [7]:

— MUMmynbHbLI TUcmy

— 3a0anue Ha padomy;

— aHHOMAUWUA;

— oznagnenue;

— 66edeHue;

— 0030 JIUTEPaTypHl U OCTAHOBKA 33/1a9H;

— OCHOGHOU MaAmMepua no CHEYUAIbHOU Yacmuy

— 3aKnouenue;

— Oubnuozpagpuueckuii cnucok;

— NIPUJIOKEHUS.

OOs3aTenbHBle  CTPYKTYPHBIE SJIE€MEHTHI BBIIEICHB! IIOTYXXUPHBIM IIPHPTOM.
[Ipumep mumynvnozo nucma npuseneH B npuinoxerun A. [Ipumep 3adanus na
pabomy TIpUBeJieH B IPHIOXKEHHH b.

AHnHomayuio TIOMEIIAIOT B ITOSCHATEIBHON 3aIliCKe Iocie 3aqannsd. AHHOTAIUS
BKJIIOYAET:

— XapaKTepUCTHKY OCHOBHOM TEMEL;

— Ipo0eMbI 00BeKTa (eCITH eCTh);

— nenu (4 3amaun) paboTs;

— pe3ynbrarsl paboTHL.

Ipumep opopMIIeHHs aHHOTALMY [I0Ka3aH B IPIIIOKEHUH B.

O:znaenenue COCTOUT U3 HEPEdUHs YacTel, paslesioB U MOAPAa3NeNoB paboTHl H
BKIIIOYaeT: BBEZCHHE, HaWMEHOBaHHE BCEX pas3leloB M IIOAPA3NeNIOB OCHOBHOIO
MaTepHana, 3aKiiodeHne, Oubimmorpadudeckwii CHMCOK M HaNMEHOBAaHHUE
OPWIOKEHUH, IS KaXXIOTo U3 KOTOPBIX YKA3BIBAIOTCS HOMEP CTPAHMUI, C KOTOPHIX
HAUMHAIOTCS 9TH 3JIEMEHTHl KypcoBoi paborbl. OT KOHIA TeKCTa JO HOMepa
CTpaHHLBI JA€TCS OTTOUHE.

Ipumep opopMIIeHHS OINABICHNS TOKa3aH B IPHIOKEHNH .

Bo 6sedenun nmomxHa OBITH pacKpbiTa aKTyaJbHOCTh TEMBI KypCOBOH PalboTEI,
TIPUBEACHBI IeJTh ¥ 3a1a9i paboThl, OOBEKT U MpeaMeT paboThl, a TakxKe II0Ka3aHa
IIpakTHYecKas IIPAMEHHMOCTb IIOJMY4eHHBIX aBTOpoM pesynsraroB. Illabmon
BBeJleHUs II0Ka3aH B OpuiioxeHud 1.



3axnrouenue TOMKHO CONEPKATD:

— KpaTKHe BBEIBOJHI [0 PE3YJIbTaTaM BBITIONHEHUS KypcoBOM pabOTHI M OIEHKY
IIOJTHOTH PELICHHH IIOCTaBICHHBIX B paboTe 3aad M JOCTIDKEHUS Lield paboTh;

— pPeKOMEHJAIMA [0 KOHKPETHOMY WCIIONB30BAHMIO PE3yJIBTaToB KypCOBOM
paboTsr;

— OLICHKY PE3yJIBTaTUBHOCTH WK 3(PEKTUBHOCTH IIPeIIaraeéMoro peleHus.

ITpumep odopMIteHUS 3aKITIOUSHNS IT0Ka3aH B IpUIoKeHHH E.

[pumep odopmieHust GubIEOrpadIecKoro Crcka IokazaH B IproxeHnd K.

B ocnosnoit wacmu xypcoBoil paOOTBI MPUBOAATCSA MAHHBIE, OTPaKAIOIIHe
CYITHOCT, METOIUKY M OCHOBHBEIC PE3yNFTaTHl BHIMOMHEHHOHW paboThl. OCHOBHas
YacTh JIOJDKHA COIEPXKATh CISAYIOMINe pasielbl:

— [IOCTaHOBKY 3a/1a4H;

— OMHCAHUE IPOTPAMMET;

— HHCTPYKIHIO M0 YCTAHOBKE ¥ TPeOOBaHMUS K KOMIIBIOTEPY;

— PYKOBOJICTBO IIOJIb30BaTelIs.

ITocmanogka 3a0auu BKIIOYAET KPaTKoe ONKCAHNE 33a4y U aHAJIU3 IPEAMETHOH
obnacti (0OBEKTHI M WX ITOBEJCHWE, B3AMMOJCHCTBHE), TPEOOBAHUI K IpOrpamMme
(TexcToBBIN MU rpaduuecKkuil HHTepdeiic, MBIIIL/KIaBUaTyPa).

Onucanuie nPozpammsl JOIDKHO COTEPIKATh:

— UCTIONB3yeMble OMONMOTeKH ¥ IPOrpaMMBI IPYTHX Pa3paOOTUUKOB, B TOM YHCIE
TpaHCcIATop (Paitv .h/.hpp — smo ne 6ubnuomexul!),

— paz0ueHue Ha MOIYIIH, T KQKIOTO MOIYJIS yKa3bIBAeTCA:

* XjJacchl W WX HWHTepheHCh (I Kaxmoro Kiacca, OIS M MeTona
yKa3pIBaeTCss KOMMEHTAapuil ¢ HasHadeHWeM Ha 1-2 CTPOKH, OIMCaHHE
METOJIOB JIOJDKHO BKIIOYATh HH(POPMALIHIO O TapaMeTpax);

* (QyHKIMH W TIOOANbHBIE IepeMeHHble (Uil KaKAoH (yHKIMH H
IepeMeHHOU yKa3blBaeTcs KOMMEHTapHil ¢ Ha3HAaueHHeM, B OIHCAHHU
GyHKIIE — HHbOpPMAIHS O TapaMeTpax);

— nepapxus Kiaccos (quarpamma UML),

— HOSCHEHWS [0 AQIrOPATMY M OCOOCHHOCTSM peald3alliy, BO3MOXHOCTIM
MOIMQUKAIIME ¥ PasBUTHsS DNPOTpaMMBl, HaIpUMep, KaKHe BO3MOXHOCTH
(BUpTyanpHBIE METONBI, KOHCTaHTHI-IApaMeTpsl, Gailibl ¢ HAcTPOHKOH) ecTh B
[porpaMme, KOTOpHIe IMO3BOJISIIOT Pa3BHTH/M3MEHMTH IIOBEJCHNE, BHEIIHUN BHI,
SI3BIK OOINEHWS C TIOJB30BaTesieM, He U3MEHSSI OCHOBHOTO alTOPHTMa U OCHOBHBIX
qacTel IIpOrpaMMBl;

— HCTIONb3yeMble BHeIUHUE (Gailisl (Gaiiiel .h — smo He eHeuinue ¢aiinw!), ecim
TaKue ecTh, U UX GopMarTsL.

B mocnemHeM rmozpaszene ONMCHIBAaIOTCS (hailibl, HEOOXOmMMBIE I PaboTHI
OpOTpaMMBI, B TOM 4ucile (aiybl, co3gaBaeMble BO BpeMs pabOThl IIPOrpaMMEL
Onmcanue BKMowaeT wuMms Qaitma w comepxanme Qaitna. s  daiino ¢
H300paXCHISIMH — Pa3sMephl B IUKCEISIX U KOJUYECTBO [[BETOB. [T HeCTaHHAPTHEIX
(IpuKyMaHHBEIX IpOrpaMMUCcTOM) (aiiioB OmMChIBaeTCS UX (OpMAT, Ui OMHAPHBIX

9



(baiiroB — KONTUYECTRBO OAMTOB HA MMOJE M ero Co/epKaHue, ISl TEKCTOBEIX (haiioB —
HOPSIIOK M COfepXKaHue »IeMeHToB. Onmcanme (ailfioB U MX CTPYKTYPHl MOXHO
TIPECTABUTD C ITOMOIIBIO TAOIHII.

Hucmpykyua no ycmanogre u mpetoeanua K KOMABIOMEPY CONEPKUT:

— B TpeOOBaHUSIX K KOMITBIOTEPY YKa3hIBACTCS:

* OTIEpaIOHHAS CHCTEMA, JOTIOIHUTENBHEIC TIPOTPAMME] U IpaiiBepH;

* HEOOXOIUMOE MECTO Ha KECTKOM [THCKE;

* MHHUMaJbHBIE TpeOoBaHWsA K OBICTposeiicTBHIO Tporeccopa, O3V,
BHJIEOKAPTE;

* NOTIOJIHUTEIBHBIE YCTPOUCTBA: 3ByKOBast KApTa, MBIIIIb U T.1I.

— TIOPSIOK YCTAHOBKH MPOTrpaMMbl (GHOIHOTEKH) Ha KOMITBIOTED (B IIpocTeiineM
crydae "CKOMMPOBATh Cileayromue Gaiiisl Ha OUCK: program.exe, image.bmp, ..." );

— XIOPSAZIOK HACTPOUKH MIPOrpaMMy Ha TEKYIIYI0 KOHQUTYPAIUIO KOMITBIOTEpa
(THT 3BYKOBOH KapThl, BUICOPEKUM H T.J.);

— BO3MOXHEIE CoO0meHns o0 ommbKkax MpH OTCYyTCTBHU HEeOOXOMMUMEIX
KOMITOHEHT.

PyKos00cmeo nonb306amenst COIEPXUT OMUCaHHe pPabOTHI ITIONB30BATEINS OT
3aIycxa IporpaMMBl JI0 BbIXofa. Hampumep, TpaBuiia UTpbl, CMBICH TTOSBILFOIIAXCS
coo0Imenn, ynpaBnsiomye Kiuapuind. He momkHO OBITh: "uHTepdeic sBiIseTcs
MHTYWUTHBHO IOHSITHBIM H HE HYy)KHaeTca B ommcaHmiax”' mig "kak paborars ¢
[IPOTPaMMO¥ HAIIMCAHO B MOJCKA3Ke, NOsBIIstoIeiicsa mo Kiasuiie F1, mostoMy 3x1ech
He ormceBaeTcs”. s OMONHOTEK PyKOBOJCTBO TTONB30BATENS CONEPKUT ONHCAHUe
WCIIONB30BaHUS KIACCOB M (DYHKUMH OHONHOTEKH ¢ HeGONBIIMME I[pUMepaMi
(moJIB30BATEND - 3TO TPOTPAMMICT).

B npunosicenua BKIroHAIoTCS MaTepyanbl, CBI3aHHBIC C BBIIOIHEHHOR KypCcOBOM
paboTo#i, KoTOpEle IO KaKUM-NHOO HpHYMHAM He OBUTM BKIIOUEHH B OCHOBHYIO
9acTh. B mpriokeHne A BKITIOYAIOTCS MCXOMHBIE TEKCTHI IPOTPaMMEI, pa3IeiIcHHEIe
Ha moppasfensl mo (adimam. I[lprMep odopMmIeHUs IPUIOKEHHS IIOKa3aH B
npuitoxesuu H.

7 3AIIATA KYPCOBOW PABOTBI

B nocneaHro Helemo ceMecTpa MPOBOAUTCS 3allfUuTa KypcoBol paboTsl. 3amura
HPOBOTUTCS TIepe]] KOMHCCHEH, COCTOSIIEH He MeHee deM M3 IByX IperojaBaTeliei.

Ha 3amuTy cTygeHT mpenocTaBmnser:

1. 3aganme Ha KypcoByto paboty (odopMisercs B Hagalle ceMecTpa).

2. TIporpaMMHBIZA TPORYKT.

3. ITosCHHUTENLHYIO 3aIIHCKY, CONEPIKALTYTO ONUCaHue Pa3paboTKH, TIPOTPaAMMHYI0
JOKYMEHTAIIHIO ¥ COOTBETCTBYIOIME MILIFOCTPAlUH. B IPHIOKEHHH IPUBOAUICH
VICXOJTHBIN KOJ| ITPOTPaMMBI.

Ha 3ammre cTymeHT KOpOTKO (3-5 MUHYT) OKTaABIBAET 00 OCHOBHBIX IIPOSKTHAIX
pelleHusAX, IPUHATEIX B Iporecce pa3paboTKM, M OTBeYaeT Ha BOUPOCH WICHOB
KOMHCCHH.
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IInan npeseHTaINH:

— TUTYJIBHBIN CIIal;

— IMOCTAHOBKA 3a1auul — | ciaiiy (COKpaTuTh Npu HEOOXOAUMOCTH);

— aHanm3 (0OBEKTHI, X CBOMCTBA U MOBefeHue) — 1-2 cnalina;

— pe3yibraThl NpOeKTUpoBaHUS — 1-3 ciaiima (eciu HECKONbKO KIAaccoB, He
cuMTas KJIAacCOB JUIl HCKIFOYHMTENBHBIX CHTYallMd, TO IHarpaMma C Hepapxuei,
nHTEpdEiic OCHOBHOIO KITacca, OIUH KIacC — TOJNBKO HHTepdelic);

— 0COOEHHOCTH peaju3alyy (3a 9To ceOs X0UeTCs IIOXBaINTh) — 1-3 craiiya;

—IpUMep HCIONb30BaHMS JUisi OUOIMOTEKH, CKPHHINOTHL uHTepdelica Il
nporpaMMmsl — 1-3 ciaiina;

— 3aKIrodeHue — 1 cnaiin.

Kamprit ciaiin, KpoMe THUTYIBHOTO JOMKEH MMETh HOMEp B IIPAaBOM HIDKHEM
YIIy.

ITocme oxOH4YaHMS ceMecTpa 3alliTa KypcOBOH paboTHl IPOBOOMTCS Oe3
KOMHCCHH U Jokiaza (0e3 Tpe3eHTaluy), TOJIBKO OTBETHl Ha BOIIPOCH
IperofiaBaTelisi, ¢ COOTBETCTBYIOIIUM CHIDKEHHEM KOJIMIEeCTBa OaIlIOB.

OneHKa «OTIUYHO» BEICTABISIETCS 3a KypPCOBYIO PaboTy, KOTOpas IOIHOCTHIO
COOTBETCTBYET TEXHHYECKOMY 3aIaHHio, paboToCIocoOHa BO BCEX pEXHMaX,
HOSICHUTENbHAS 3aIlICKa UMEET JIOTHIHOE, ITOCIIeJOBaTENbHOe H3IOKEHe MaTepraa
C COOTBETCTBYIOLIMMH BBIBOJaMH ¥ O0OCHOBaHHBIMH HONOxeHusMU. IIpu 3ammure
CTY[JCHT IIOKa3blBaeT DIyOOKOe 3HAHHWE BOIPOCOB TEMBI, CBOOONHO OIEpHUpYeT
ITaHHBIME pa3pabOoTKH, JIETKO OTBEYaeT Ha IIOCTaBICHHEIEC BOIIPOCHL.

OueHka «XOpOLIO» BBICTABISIETCA 32 KypPCOBYIO paboTy, KOTOpas IIOJTHOCTBIO
COOTBETCTBYET TEXHUUESCKOMY 38IaHHUI0, paboTOCIOCOOHA B OONBIIMHCTBE PEXXIMOB,
HOSICHUTENbHAs 3allcka KMeeT TIpaMOTHOE, IIOCIeNOBaTeNlbHOe —M3JIOKEHHUEe
MaTepualla ¢ COOTBETCTBYIOINMMHE BBIBOJIAMM, OXHAKO C HE BIOJHE 000CHOBAHHBIMU
HoNIOKeHUAMHE. IIpH 3aIuTe cTyneHT Moka3bIBaeT 3HAHKUE BOIIPOCOB TEMEL, CBOOOIHO
omepupyeT IaHHBIMH pa3paboTkw, 6e3 o0COOBIX 3aTpyJHEHHE OTBeYaeT Ha
IIOCTaBIICHHbIE BOIIPOCEHL.

OrneHka «yIOBIETBOPUTEILHOY» BHICTABIAETCS 3a KypPCOBYIO paboTy, KoTopas He
IIOJIHOCTHIO COOTBETCTBYeT TEXHHYECKOMY 3a[aHHIO, pPabOTOCIOCOOHA TONBKO B
YaCTU PEXMMOB, ITOSICHUTEIbHAS 3allicKa 6a3upyeTcs Ha TEOPEeTHIECKOM MaTepuale,
HO MMeeT IIOBEPXHOCTHBIM aHallh3, €CTh HEMOCIe[OBATEeIbHOCT B U3JIOKCHUH
Marepuaiia , IpPeJCTaBIeHbl HeOOOCHOBAHHBIE MOJOKEHWsS. llpw 3amure CTyIeHT
NOKa3bIBaeT claboe 3HAHWE BOMPOCOB TEMBI, HEYBEPEHHOCTb B ONEPUPOBAHUH
JAHHBIMH pa3pabOTKHM, HE BCera JaeT apryMeHTHPOBAaHHBIE OTBETHI  Ha
[IOCTAaBJICHHEIE BOIIPOCHL.

OneHKa «HeyOBIETBOPHTEIEHO» BEICTABISETCS 38 KyPCOBYIO paboTy, KoTopas He
COOTBETCTBYeT TEXHHUECKOMY 3aIaHHIO, He paboTocIoCOOHa, IIOSCHHUTEIbHAS
3aIcKa He OTBEYAeT TPeOOBAHWAM, M3JI0KSHHBIM B METOAMYECKHUX PEKOMEHIAIHIX,
HE COJEpPXKUT . BRIBOJOB M OOOCHOBaHHBIX IHojoxeHuil. Ilpm 3ammre cCTymeHT
IIOKa3bIBaeT claboe 3HAHWE BOIPOCOB TEMbI, HEYBEPEHHOCTb B OLEPUPOBAHUU
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JaHHBIMH Da3pabOTKH, He Bcerga JaeT apryMEHTHPOBaHHBEIE OTBETHl  Ha
MIOCTAaBIICHHEIE BOIIPOCHI.
[Tpumep mpe3eHTAaIMY IPEACTABIEH B IPUIOXKEHHH M.

BABJINOI' PAOTYECKH CIIACOK
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4 Tleperpyska byukumit u omeparmit. — URL: https://ipc.susu.ru/8505.html.
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HNPUIIOKEHU S
TIPMJIOXKEHUYE A .
IMPYUIMEP TUTYJIBHOI'O JIMCTA KYPCOBOU PABOTHI

MutncrepeTBo HayKe 1 BICIIETO 00pasopanus PO
POI'AOY BO IOXKHO-YPAJIBCKU 'OCYIAPCTBEHHBIM YHUBEPCUTET (HILY)
VIHCTATYT €CTECTBEHHEIX ¥ TOYHBIX HAYK

QakyneTeT MATEMAaTHKH, MEXAHUKH ¥ KOMILIOTSPHEIX TEXHOIOI A
Kadenpa  mprkmameoil MaTeMaTHKH B IIPOTPAMMUPOBAHUSL

«PacTpoBBIi rpadudaeckuit penaxkTop»

TTOACHUTEJBHAS 3ATIMCKA K KYPCOBOM PABOTE

10 AUCIUILINHE «O6’beKTHO-OpI/IeHTI/IpOBaHH06 IIporpaMMUpOBaHe»

IOVYpI'y-01.03.02.2019.313.113 KP

Pyxoeooumenv,
Hemuoos A.K.
« _» 2019e.
Asmop pabompi:

Cmyoenmxa epynnor: ET — 212
Heanosa U.H.

«_ » 2019e.
Paboma sawpuyena ¢ oyenkoi

« » 2019 2.

Yengbunck — 2019
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IMTPUJIOXKEHUE b
IMTPUMEP 3AJAHVS1 HA KYPCOBYIO PABOTY

DepepabHOE FOCYIAPCTBEHHOS aBTOHOMHOE 00Pa30BaTeIbHOe YUpeKASHHE BEICIIET0 00pa30BaHMs
«HOsKxHO-YpanbeKkui rocyAapCTBeHHBIH YHUBEPCUTET
(HaIMOHAIBHBIN UCCIEIOBATEIIbCKHII YHUBEPCHUTET)»
WHCTUTYT ecTeCTBEHHBIX U TOUHBIX HayK
Kadenpa «IIpukiiajsas MaTeMaTrKa U IIPOrpaMMHIpPOBAHHE)

Hanpasnenwe [Ipuxiansas Maremarika U #HMOPMATHKA

VYTBEPXJIAIO

3asemyromuii kadempoit [IMull
A.A.3ampnmisesa
2019

3AJAHUE
Ha KYpPCOBYIO PaGoTy CTyIeHTa
Heanoeoii F.H.
I'pynma ET-212
1. Mucrumnvaa O6beKmMHO-0PUSHMUPOSARHOE NPOSDAMMUDOBAHUE
2. Tema paboThI Pacmposuiii epaguueckuti pedaxmop

3. Cpok cadu CTyIeHTOM 3aKOHUYeHHOU paboTsl I uiona 2019 a.

4. TlepedeHp BOIIPOCOB, MOUIEKAIUX pazpaboTKe

1) paspabotka mepapxuu u HHTEpQelica KIaccos;

2) peanusanys IporpaMmel (GUOIHOTEKH KIIaccoB) Ha s3bike C++

3) odopmieHre IpOrpaMMHON HOKyMeHTaruu (OmEcaHme IporpaMmsl (OHONHOTEKH KIIAaccoB),
PYKOBOJICTBO II0JIB30BATEILS, JIACTHHT KOJIa) ¥ OTYETa II0 KypcoBOil paboTe

4) mpeseHTalmys IPOEKTHBIX pemeHmH mma 3ammtel KP (wepapxus u mHTepdEHCH KIIaccos,
0COOCHHOCTH PEaTH3aIliT)
5. KanennapHsrii mian

HanmenoBanne pasieion Cpoxk BbINOJIHEHHS o Bi)lz:ﬁ:::?mn
(3T2aN0B) KypcoBoil padoTsl pa3aenioB (3Tanos) paéoThl T —
aHaIU3 NPEAMETHOM 06IacTu 18.02.2019-03.03.2019
pa3paboTka  HepapxXuH | 04.03.2019-24.03.2019
uHTep(eiica KIaccoB
peanuzanus OCHOBHBIX 25.03.2019-21.04.2019
KJIacCOB, (yHKITH
TECTHPOBAHUE MPOrPaMMBI 1/ 22.04.2019-10.05.2019
WIA KJIaccoB, YIydIIeHWe W
WCIIPaBJICHHE OIIHOOK
ohopMIIeHHE — TIPOTPaMMHO 11.05.2019-20.05.2019
JOKyMCHTAallMX M OTYeTa IO
KVDCOBOH nabote
3a1UTa KypcoBoi paboThl 21.05.2019-01.06.2019
PyxoBomurerns paboTs /
CrynesT /
(mommuck) (pacmudpoBka)
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I[TPUJIOXXEHIE B
IMPMEP O®OPMIJIEHVA AHHOTAIIM HA KYPCOBYIO PABOTY

AHHOTAIASA

VBanosa W.W. PactpoBslil rpaduyeckuii
penaxtop. — Yenabuuck: IOVpI'Y, ET-212,
2019. — 24 c., 4 wn., 6ubmuorpaduIecKuit
CIIUCOK — 3 HauM., 1 mpui.

B kypcoBoil pabore ommchIBaeTCs pa3paboTKa pacTpOBOIO IpadUuecKoro
pemaxTopa C IIOMOIIBI0 OOBEKTHO-OPHEHTUPOBAHHOIO mozxona. PaboTa comep ut
pe3yibTaThl 00beKTHO-OpHEHTHPOBAHHOIO aHAIN3a U IPOEKTHPOBAHHUS, HHCTPYKIHH
II0 YCTaHOBKE U HCIIOJb30BaHHUIO IIPOrPaMMEL.

B pesymprare paboTh! 6511a pazpaboTaHa pacTpoBblil rpaddecKuii perakTop, Kok
KOTOPOTO HMPHBOAUTCS B IIPHUIOKECHHN.
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TMMPUJIOXXEHUE [1
[MPUMEP O®OPMIIEHM A BBEJAEHIMA

BBEJIEHUE

AXTyaabHOCTh TeMbl. OOBEKTHO-OPHEHTHPOBAHHEEIH TT0JXO SIBISIETCS Hanboee
IIpOrpecCUBHON TexHomorme#d pa3paboTKM MPOTpaMMHBIX CHCTEM, IO3BOJSET
paspabarsiBarh 0ONEe CIOKHBIE CHCTEMEIL.

Iear paGorer — paspaboTarh pacTpOBEIM rpadudeckuil pegakrop Paint

3agaunu paGoThI:

— U3YUHTH IpHEMBl 00BEKTHO-OPUEHTHPOBAHHOTO aHAII3a;

— HAyYUTbHCSI pa3pabaThBarh MPOrPaMMEL B 00BEKTHO-OPHEHTHPOBAHHOM CTHIIE;

— OBNQJETh  TEXHONOTWSIMH  OOBEKTHO-OPHEHTHPOBAHHOTO  aHaIW3a |
TIPOEKTHPOBAHNS;

—M3YYATH KOHLEMIMH OOGBEeKTHO-OPUEHTHPOBAHHOTO  IIPOTPaMMUPOBAHI;
H3YYIUTH 0OCOOCHHOCTH OOBEKTHON MOZIENH sI3bIKa Iporpammuposarns C++

— Hay9IUTHCS CAMOCTOSTENBHO M TBOPYECKH MCIIONB30BaTh 3HAHUS U MOTyUeHHBIE
TIpaKTHICCKAE HABLIKI,

— OBIAJIETh HABBIKAMU CAMOCTOSTENILHOTO TIOMyUeHHS! HOBBIX 3HAHUN 10 TEOPUH
Y TIPaKTHKe OOBEKTHOTO TTOX0/Ia B IPOTPaMMHUPOBAHUH.

O6beKT paboThl — IporpaMma JJIs PUCOBAHUS

TIpenmer paGoTel — mpuMeHeHHE OOBEKTHO-OPHEHTHPOBAHHOTO IOAXOMA UL
pa3pabOTKH IPOTPAMMEL.

PesyasTaThl paboTbl MOXKHO HCIIONB30BATH B IPOIECcce MOCHEAYIOIMEro
o0ydeHHs] B COOTBETCTBUM C Y4YeOHBIM IIIAHOM IOJTOTOBKM OaKallaBpoB IIO
HanpapieHmto «lIpuknanHas MaTeMaTuKa 1 HHQOPMATHKa»
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[MTPUJIOXXEHUE E
IMPIMEP O®OPMIJIEHUS 3AKJ/IFOUEHYIST PABOTBI

3AKJITOYEHUE

B xone BrImoOMHEHHS KypcoBOW paboThl ObLIM BBIABICHBI OOBEKTHI IPEIMETHOH
obiacTii ¥ OIpefeNeHa CHCTeMa KJIAacCoB Ml HHUX, pa3paboTaH HHTepdeic
nporpaMMsl. [locne 0OBEKTHO-OPHEHTHPOBAHHOTO IPOEKTUPOBAHUA KJIACCHl OBLTH
peanu3oBaHbl Ha si3bike C++. Pa3zpaGoTaHHBIN Kox OBUT IPOBEPEH Ha KOHTPOIBHBIX
TecTaX W B KO OBUIM BHECEHBI HeOOXOIUMEIe HCIpaBieHus. [l mporpaMmel Gboia
paspaboTaHa JOKyMEHTaIlXs, OIICHIBAIONIAs €€ YCTAaHOBKY M HCIONIb30BaHue. TakuM
obpa3oM, Lenb paboThl OblTa JOCTUTHYTA, 3a1aull — PEIlIeHEL.

Pesynbrarsl paboTEl MOXKHO HCIIONB30BATh B IPOIIECCE MOCIEAYIONMIEro 00y YeHus
B (opMe HaBBIKOB IPAKTHYECKOrO IIPUMEHEHHS OOBEKTHO-OPUEHTHPOBAHHOIO
HOIXOfa Ui pa3spabOTKH CIOXHBIX NPOTPAMMHBIX CHCTEM, IIOHWMAHHS IOpSIKa
9TaINoOB Pa3pabOTKH IPOrPaMMHOTO O0ECIICIeHHUS M JTOCTUTaeMBIX Ha KaXIOM STalle
PE3YIBTaTOB.



IMPMJIOXXEHME X
I[TPUMEP O©OPMJIEHIA BUBJIMOI'PAOMTYECKOI'O CITMCKA

BUBJIMOT PAOUYECKUIA CTTMCOK

1 I'amma, O. Ilpuembl OOBEKTHO OPHEHTHPOBAHHOIO IpoeKTHpoBaHUA. IlaTTepHbI
IPOEeKTHpOBaHus. [DiekTpoHHBIH pecype] / O. I'amma, P. Xemm, P. Txoncon, [I.
Buuccunec. — Onexrpon. man. — M. : JIMK Ilpecc, 2007. — 368 c. — Pexum
noctyna: http://e.lanbook.com/book/1220

2 Jlunman, C. S3pik mporpammupoBarust C++. TlomHOE pyKOBOACTBO. [DIIEKTPOHHBIA
pecype] / C. Jlunman, XK. Jlaxoite. — Dnextpos. gan. — M. : IMK Ilpecc, 2006. —
1105 c. — Pexxum mocrtyma: http://e.lanbook.com/book/1216

3 I'padrraeckas 6ubnuorexka WinBGIm. — URL: https://ipc.susu.ru/20786.html (zara
obpamenwus: 01.04.2019).



_ TPUIOXEHME 1
I[MPUMEP OCHOBHOU YACTU [JI TPAOMYECKOI'O PEJTAKTOPA

1 IIOCTAHOBKA 3ATAYN

HeoGxomumo pa3paborare pacTpoBbI TIpaduueckuii pemakrop Paint co
CIIEYIOLUMMY BO3MOXXHOCTSIMU:

— pucoBaHue ToUeK (CBOOOTHOE PHCOBAaHHE);

— PHICOBaHWE JIMHUIA;

— pHECOBaHHE IIPAMOYTOJIbHHUKOB (3aII0JTHEHHEIX U HET);

— BBIOOp LIBETOB PUCOBAHUS U 3aIIOJHEHH U3 16 mwin Goree;

—4YTeHWe U 3anuch pucyHka B cragpaptHom (.BMP, PCX, JPG) wumm
coOCTBEeHHOM (opMmare.

Ilpy nBUOXEHUY MBI BBICBEUMBATH KOOPIAUHATEL

| o FHOMKA HCTRY BT OB

CTROKS CTATYCA

CTROKS 404

TERY WA LBET W
| — L B B0 MMEHN
LB ET SaNMEKKH o
Eina

/ ManUTPa © LEETaMM
EBBIGOf LIEETS SEMMEKM

MPEE0A KHOMKOA MalWH

||:| [

mnC 0 ore

| |

K120 V256 =

Pucynoxk 1 — IpumepHslii HHTepdeiic mporpaMMs!

AHanu3 rpeaMeTHON 00JIaCTH BBIABIISET CIIEAYIONIHE OOHEKTHI:

— KHOIIKM YIpaBlIeHHSA, HMEIONIMe KBagpaTHyl (OpMy H OTIMYAIOIIHECS
H300pakeHHEM HITH ITBETOM;

— 00BEKT, OTOOPaKAFOLIMIT TEKYIIHE [BETA PUCOBAHNS;

— 00BEKT, 0OTOOpaKAIOMIUH TeKyIHe KOOPIMHATEI MBILIA U BBOAMMOE UMS (aiina
HpI/I 3arpyske u COXpaHeHI/II/I;

— IIoJIe JIsA pI/ICOBaHI/Iﬂ, peaKHI/ISI KOTOpOI‘O Ha [OBMXXCHUEC MBIIIM 3aBUCHUT OT
TEKyIero BEIOPAHHOTO IIBeTa ¥ MHCTPYMEHTA.

KHomky ympaBieHHS IO TMOBEACHHIO MOXHO pa3feluTh Ha 3  TPYIIIbL,
Pa3IMYAIONIHECs TI0 TOBEICHHIO:

— 16 xHOIMOK BEIOOpA L[BEeTa, U3MEHSIOLINE COCTOSHIE 00BhEKTa, OTOOPaKAIOIIETO
TEKyIIHE [[BETa PUCOBAHMS

— 4 KHOTIKY BEIOOpa HHCTPYMEHTA;

— 2 KHOTIKH 3arPy3KH ¥ COXPaHEHHS PUCYHKA.

TpeboBanus k mporpamme:

— rpaduueckuit nHTEpDEIC;
— paboTa ¢ MBIIILIO.
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2 OIIMCAHUME ITPOT'PAMMBbI

2.1 s pa3paboTKK TIPOrpaMMbl OBLITH MCIIOIB30BAHEL:
— xommrsrrop MinGW GNU C/C++ 7.2
— 6ubmmotexka winBGIm [3]

2.2 TIporpamMma COCTOMT U3 3 MOZYJIEH:

1 Moxyne main (daitn main.cpp) COOEpKUT CIeAYIONHe (YHKIIH:
int main(); // ocHoBHas byHKLUUS
void init controls(); // wuHmumranusauus OOBEKTOB MNPOTPAMME
void draw_controls(); // mHuuuanmzaumus OOBEKTOB IPOIPAaMMEL

U TI00aJbHBIE ITepeMeHHbIe:
Button* buttons[22]; // KHOOKM yHNpaBJIEHUS
2 Monyns interface (uaTepdeticHas yacTs B daiine interface.hpp, peanmsanus B
daiine interface.cpp) COOEPKUT CHEMYIOIIHE KIACChI:
// wiacc misg OBOBEeKTOB Ha BKpaHe
class DrawObject {
protected:
// KOOpOMHATH YIVIOB NPSAMOYTOJIbHMKAE, B KOTOPOM HaxOOUTCS OOBLEKT
int x1,v1,x2,y2;
public:
// KOHCTPYKTOP I[OJIydaeT KOOPIMHATH JIEBOT'O BepxHero ymia x1,yl
// ¥ KOOPOMHATH MNPaBOTO HWXHETO yTula X2,y2
DrawObject (int x1, int yl, int x2, int y2)
:x1(x1),yl(yl),x2(x2),y2(y2) {}
virtual ~DrawObject(){} // mecrpyxTop
bool in(int x, int y); // xoopaMHATH X, y BHYTpU OOBEKTa
int get top() { return yl+l; } // xoopImHATH
int get left() { return x1+1; } // BepsHero yrua
int get height() { return y2-yl-1; } // BHCOTa
int get width() { return x2-x1-1; } // uwmpuna
virtual void draw()=0; // HapucoBaTb OOBEKT
}i
// wjacc nijs oroBpaxeHUs TeKyuMX LBEeTOB PUCOBAHMUS
class SelectedColors: public DrawObject {
int fc, // uBeT pucoBaHuA
bc; // uBer 3akpacku
// KOHCTPYKTOpP NOJIyYaeT KOOPAMHATH yIUIoB X1,yl,x2,y2
SelectedColors (int x1, int yl, int x2, int y2):
DrawObject (x1,vyl,x2,vy2), fc(BLACK),bc(WHITE) {}
public:
static SelectedColors &instance(); // o0BBeKT [iId TeKymMx
1IBETOB
void draw(); // HapucoBaTb OBBEKT
void set fc(int c); // ycTaHOBMUTH LBET PUCOBaHMUSA
int get fc() { return fc; } // momyumTs LBeT PUCOBaHUA
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void set bc(int c); // ycraHOBMTL LBET 3aKpackKmu
int get bc() { return bc; } // momyuuTh LBET 3aKpPacKu
}i
// wjacc mina OoToOpaxeHMs TeKymMX KOOPIMHAT MBI M MMeHu odaiina
class StatusLine: public DrawObject {
int x,y; // KOOpPAMHATH MBIIK
bool edit;
string name; // wmMs daliia
// KOHCTPYKTOP [OJIydaeT KOOPIMHATH yITyoB x1,yl,x2,y2
StatusLine (int x1, int yl, int x2, int y2):
DrawObject (x1,y1,x2,y2),x(0),y(0),name ("untitled.bmp") {}
public:
static StatusLine &instance(); // cTpoka COCTOSHMUS
void draw(); // HapucoBaTb OBBEKT
void set_xy(int x, int y); // usMeHMuTL TeKyuMe KOODIOMHATE!
void set name (const string& name); // ycraHoBUTR UMA Oaiina
string get name() { return name; } // nomyumTe mma dania
void edit name(); // BBecTu mmsa odaiuia
}i
// xiacc mia O0BEKTOB, pearvpyiolMxX Ha MBI
class ControlObject: public DrawObject {
public:
// KOHCTPYKTOp NOJIy4aeT KOOPIMHATHE yIoB x1,yl,x2,y2
ControlObject (int x1, int yl, int x2, int y2):
DrawObject (x1,y1l,x2,y2) {}
virtual void press()=0; // peakuus Ha HaxaTue
}i
// BCHIOMOTATENbHEIM TUI - yKasaTeJb Ha OYHKLMIO
typedef void (*fun_ptr) ();
// Kjacc mid NnoJis PUCOBAHUS
class PaintArea: public ControlObject {
fun ptr tool; // Texyumit MHCTPYMEHT
// KOHCTPYKTOp MNOJIydaeT KOOPIMHATH yrjoB x1,yl,x2,y2
PaintArea(int x1, int yl, int x2, int y2):
ControlObject (x1l,yl,x2,y2),tool (nullptr) {}
public:
static PaintArea &instance(); // mnosie Ois pPUCOBaHUS
void draw(); // HapucoBaTb OBBEKT
void press(); // peakuus Ha HaxaTue
// YCTAaHOBUTL MHCTPYMEHT PUCOBAHUSI
void set tool(fun ptr t) { tool=t; }
// TNONyuYMTb TEKyUMM MHCTPYMEHT PUCOBAHUSA
fun ptr get tool() { return tool; }
void save(const string& name); // coxpaHUTb us0OpaxeHMe
void load(const stringé& name); // 3arpysuThs usoOpaxeHue
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3 Monyns button (umrepdeiicnas wacts B Qaiine button.hpp, peammzamus B
(aiine button.cpp) COmepXUT CIETYIOIHE KIACCHI:
// BasoOBHII KJACC IJIS KHOIOK yIpaBJIeHMUS
class Button: public ControlObject {
public:
// KOHCTPYKTOP MOJyYyaeT KOOPAMHATH JIEBOT'O BEPXHETO yIvia X,V
Button (int x, int y):ControlObject (x,y,x+31,y+31) {}
}i
// Kyacc mna kHoOmok BrBopa LBeTa
class ColorButton: public Button {
int ¢; // uUBeT KHOIKU
public:
// KOHCTPYKTOp MNOJyYaeT KOOPIOMHATH X,y M HOMEp LBeTa C
ColorButton(int x, int y, int c):Button(x,y),c(c) {}
void draw(); // HapucoBaTb OBBEKT
void press(); // peaxuus Ha HaxaTue
}i
// Kiacc mOjisi KHONOK C KapTUHKOM
class IconButton: public Button ({
IMAGE *image; // BarpyxeHHas KapTMUHKA OJIS KHOIKM
public:
// KOHCTPYKTOp MOJyuaeT KOOPIMHATH X, Y,
//vMa dbaisia ¢ KapTMHKONM icon
IconButton(int x, int y, string icon)

:Button(x,y),image (loadBMP (icon.c str())) {}
~IconButton(){ freeimage (image); } // mecTpyxTop
void draw(); // HapucoBaTb OBBEKT

}i
// Kmacc misg KHOMNOK BHOOPa MHCTPYMEHTAa
class ToolButton: public IconButton {
fun ptr tool; // uHCTpyMeHT
public:
// KOHCTPYKTOp MNOJIydaeT KOOPIMHATH X, Y,
// mMsa dalia Cc KapTUHKOM icon
// ¥ yKasaresib Ha QYHKUMO-MHCTPYMEHT t
ToolButton (int x, int y, string icon, fun ptr t):
IconButton (x,y,icon),tool (t) {}
void press(); // peakuusa Ha HaxaTue
}i
// Kilacc mjid KHOIMOK-KOMAaHI
class CommandButton: public IconButton {
fun ptr action; // memcreBue
public:
// KOHCTPYKTOpP NOJIydaeT KOOPAMHATH X, Y,
// mMa dalna C KapTUHKOM icon M ykasarejb Ha IOelCTBUE a
CommandButton(int x, int y, string icon, fun ptr a)
:IconButton(x,y,icon),action(a) {}
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void press(); // peakuus Ha HaxaTue
}i
1 mobanbsHble QYHKIINT
void pencil tool(); // mHCTpyMeHT kapaHmam
void line tool(); // uHCTpyMeHT nmHUS
void rect tool(); // MHCTPYMEHT NOpAMOYI'OJIbHMUK
vold fillrect tool(); // MHCTPYMEHT 3aKpalleHHE IPAMOYTOJIbHUK
void load command(); // sarpyska pucyHxa
vold save command(); // coxpaHeHMe pUCYHKaE

2.3 Vepapxus KiaccoB TOKa3aHa PUCYHKE 2.

y W

SelectedColors CantiniQbject

‘ StatusLine ‘ | PalntAres H Button ‘

7 F

ColorButtan

S
‘Gommandautmnl } ToolButton

Pucyrox 2 — Hepapxus xmaccos

2.4 TlosicHeHUs 110 ATOPUTMY B OCOOSHHOCTSIM peaTu3aliy

Jus obbekroB kiaccoB PaintArea, SelectedColors, StatusLine ucmonn3onan
mabion npoekTupoBaEus Ojmrodka [1, mi3]. JocTyn K equHCTBEHHOMY O0BEKTY
IIPOUCXOUT uepe3 MeTor instance().

Jna nobaBieHus HOBBIX MHCTPYMEHTOB [UIS PHCOBAaHUS (HAIPUMEp, PHCOBAHHE
OKpyXKHOCTeil), HyXHO:

— Hanwcath GyHKIHO circle tool mo mpumepy dyrkimm rect_tool;

— U3MEHHTE pasMep MaccuBa buttons B Moyiie main,

— B ymknuy init controls() 1o6aBUTH co3aaHKe HOBOH KHOIIKH:
buttons[21]=new ToolButton (10,110,

"circle.bmp", circle tool);

2.5 Hcnonb3yeMsbie BHeITHUE (haifimb

TIporpamma mrcmonp3yet (aitnel B popmare BMP:

— load.bmp — kapTHHKa 1S prCOBaHMS KHOIKHA 3arpy3KH U3 (aiina
— save.bmp — KapTHHKA AT PHCOBAHYS KHOIIKY COXPaHeHUs B (aiin
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— pencil.bmp — KapTHHKA AT PUCOBAHKS KHOTIKH CBOOOTHOTO PHCOBAHUS

— line.bmp — KapTHHKA AJISI PUCOBAHUS KHOIIKH JIMHUH

—rectbmp — KapTWHKA IS PHCOBAaHMS  KHOIKHA  HE3aKpaIleHHOIO
TIPSIMOYTOJTEHHUKA

— frect.bmp — KapTHHKa IS PUCOBAHUS KHOIIKH 3aKPAIleHHOTO IIPSMOYTOIBHUKA

Bcee xapruaku mverot pazmep 30x30 u 24-OuTHBII LIBET W TOIDKHBI HAXOIUTHCS B
TeKyIlel marnke.

Taxxe mporpaMma MOXeT B Iporiecce pabOThl COXpaHSITh, & TIOTOM 3arpy’Karb
¢aiimer B BMP ¢opmare, pasmepoM 679x529, mBeToBOe pa3pelleHHe KOTOPHIX
3aBUCHT OT TeKyIIUX HacTpoek Windows.

3 MHCTPYKIMS IO YCTAHOBKE M TPEBOBAHUS K CUCTEME

3.1 TpeboBaHus K KOMIBIOTEPY:

Ipoueccop: Intel Pentium 4 1I'T'1 wiw BEIIe

ITamste: 512+ Mb

Buneoxkapra: paspemenue 1024x768 wnu Beire, 24-6UTHBIN BT
CsobonHoe MecrTo Ha gucke: 10 M6

OnepanpionHas cucrema: Windows XP witu Bblie
JloIoNHUTEIbHOE YCTPOHCTBO: MBIIIB

3.2 I yCTaHOBKU CKOITHPOBATH CIeMyIOIHe (aiiibl Ha JIUCK:

— paint.exe;

— load.bmp, save.bmp, pencil.bmp, line.bmp, rect.bmp, frect.bmp.

4 PYKOBOJACTBO ITOJIB3OBATEJISI

ITpu 3amycke IporpaMMBI OTKPOETCSA OKHO pefaxTopa (CM. PECYHOK 3).

ri{Wmdows Co— = é’é

E]@&@
C I I FINE

L]

X: 105 Y: 29 daiin: untitled.bmp I

Pucynox 3 — OkHO pemakropa
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Benoe mose B 1ieHTpe — ToJIe AJis pricoBaHus. [Ipy mepeMeme Ny MBIIIH 110 TIOJI0
B JIEBOM HIDKHEM VI B CTPOKE COCTOSHHS BBICBEUMBAIOTCS TEKYIHe KOOPAUHATHI
Kypcopa B cUcTeMe KOOpJIMHAT: och X HalpaBlieHa U3 BEpXHETo JIEBOIo yria 6eioro
moJsi BIIPaBO, OCh Y — BHU3. [IpM BEIXOJe 3a TpaHUIBI 0N JUISL PUCOBAHMS
KOOpPAMHATEI HE MEHSIIOTCSL.

CneBa monp3oBarenb BUAWT mamurpy u3 16 mBetoB. HaxxatweMm neBoil KHOIKH
MBIIIY BEIOUPAETCS [BET JIMHUM, IIPaBOH — IBET 3aJMBKU. DTH I[BeTa OTOOpaKalOTCs
B IPSAMOYTONbHUKE Hal HamuTpoi. IIpu 3amycke mporpaMMbl IBET JIMHHUN 4epHBIH,
I[BET 3aJIMBKH — OeIIBIH.

PaccMoTpuM 10 MOPSAKY KHOIIKM HHCTPYMEHTOB ClieBa HAllpaBO CBEPXY BHU3

(cM. pucyHOK 4).
=|©

&/
=

Prcynox 4 — Ilanutpa HHCTPYMEHTOB

INepBas KHOIKA B BEPXHEM PsLy — 3arpy3ka n3obpaxenus. [Ipu HaXaTHH Ha 3Ty
KHOIIKy B CTPOKE COCTOSIHUS IIOSBHTCS IOACKaska «Bsemure wmms daitmay. Ilo
yMomganuio uMms  (aitma «untitled.bmp». C momorupto kmaBumm Backspace wu
an(aBATHO-III(POBBIX KIABUII MOXXHO M3MEHUTD MyTh U BMsI (aitna. [Ipyu Haxarmn
Enter ¢aiin Oynet 3arpyxeH. Eciu ¢ailn He CyIecTBYyeT, 3arpy3Kka He IPOU3BOIHTCA.

Bropasi kHOIIKa B BEpXHEM pSLYy — COXpaHeHHe H300pakeHWs. AHAIOIHYHO,
II0JIb30BATENb JODKEH BBECTH ITyTh M MMsI (aiiiia i CoXxpaHeHus U Haxath Enter.

Jnst cBOOOIHOrO PHCOBaHKS HEOOXOMMMO MIENKHYTH MO IIEPBOM KHOIKE BO
BTOPOM Dpsifly. PricoBaHMe MPOUCXOIUT MPH HAXATON JIEBOM KHOIKHM MBIIIK Ha [OJIE
IULSL PUCOBAHHSI.

Jlnst pucoBaHMs JIMHUM HEOOXOMUMO INEIKHYTh IO BTOPOW KHOIKE BO BTOPOM
pany. Ilpy HaxkaTvy 7eBOH KHOIKM MBIIMA B [OJS IS PHCOBAHWS HAYMHAETCS
pucoBaHue JNuHUH. IIpH OTHyCKAaHWM — JIMHUM QUKCHPYETCSd ¥ PHCYETCS
BBIOpaHHBIM I1BeTOM. IToKa KHOIIKa HaXxkara, PUCOBAHHE JTUHUM IPOMCXOUT I[BETOM,
KOHTPAaCTHBIM K IIBeTy Ha M300pakeHHM (Ha OeyioM (oHe JTHMHHSA PUCYETCS YEPHBIM
I[BETOM, Ha YepHOM (OHE — GEJIBIM IIBETOM).

s pucoBaHMsl MPSIMOYTOJIBHUKOB HCITONB3YIOTCSI KHOIKM B TPETBEM PSy.
IepBast KHOIIKA — IS PHCOBAHHUSI HE 3aKpAlLIeHHBIX MPSMOYTOJIbHUKOB, BTOpas —
UL 3aKpallleHHBIX. AHAJIOIMYHO, PHUCOBAHME IPSMOYTOIBHUKOB HAYUHACTCS IIPU
JeBOM KHONKM MBIMHK B IOJNS JUIL PUCOBaHWA. IIpH OTHyCKaHWH — pHCYeTCs
BBIOPAHHBIA BH IPSIMOYTOJbHUKA.

Jns 3aBepineHuss paboTHI ¢ MPOrpaMMoil HEOOXOMMMO IIETKHYTh IO KHOMKE C
KPECTHKOM B BEPXHEM JIEBOM YIIIy.
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TTPMJIOXKEHME K
IIPMMEP OCHOBHOM YACTH JIJI51 BUBJIMOTEKHU J1JI51 JSON

1 TOCTAHOBKA 3AJAYN

HeobGxomuMo pa3paborars GUOIMOTEKY KIacCOB JUisi paboTHl ¢ MH(OpManuei B
¢dopmare JSON [3].

OnemenTapHbIMA BrgaMu 3HaueHuit B JSON sBIsroTCS KOHCTaHTHI true, false u
null (oTcyTcTBUE 3HAUCHWS), BENIECTBEHHbIE YHCIIA, CTPOKH, KOTOPHIE 3aITUCHIBAIOTCS
kak B s3pike C. M3 HHX CTpOSATCA MAacCHBBI — TMOCIEIOBATEILHOCTD 3HAYCHHUM,
KOTOpEIe 3allUCHIBAIOTCA B KBAJpaTHBIX CKOOKax depe3 3amaryro. Hymeparus
9JIEMEHTOB B MaccuBe HaunHaeTcs ¢ 0. ACCOIMATHBHEIE MACCHUBHI 3aIlHCHIBAIOTCS B
GurypHBIX CcKOOKaX Kak HaOop map KIIOY:3HA4eHHe depe3 3aITylo. B kadecTse
KJTIOYa UCIIONB3YIOTCS TONBKO CTPOKH, 3HaUEHIE MOXeT OBITH TF000ro BUIA.

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

Heobxonumele oreparmy:

— YTeHHeE U3 MOTOKa,;

— 3aIIUCh B MOTOK;

— OIIpe/IeNUTh THUIT 3HAYECHYS,

— IpOBEpKa HAIIFYHSI IEMEHTa aCCOLUATHBHOTO MACCHBA TI0 KITIOUY;

— yZaJieHHe 3IeMEHTOB U3 ACCOLIMATHBHOIO MACCHBA 10 KIIOUY;

— [TOJTy4YeHre JTMHBI MaCCHBa;

— no0aBneHye U ynajieHue 3Ha4eHus B MacCHB (Kak B CTEKe);

— ofpaleHre K SJIEMEeHTy MacCHBa [0 MHIEKCY U acCOLMATHBHOIO MAcCHBa IIO
KIFO4Y, C aBTOMaTW4IecKuM JobaBienreM kak null mpu oTcyTcTBUY;

— peoOpa3oBaHue MEMEHTAPHBIX 3HAYEHHM B CTAHAAPTHEIE THIIBI JaHHEIX (bool,
double, string).

AHanu3 mpenMeTHOR 00TacTh BBISIBIAET, YTO OOBEKTHl MOTYT XpaHHTh Jifoboe U3
6 BupoB 3HaueHmit (null, OymgeBckoe, YHCIO, CTPOKY, MACCHB, ACCOIHUATHBHBINA
MaccuB). Ho moBenieHHe OOBEKTOB JOIDKHO MEHATHCS B 3aBUCHMOCTH OT BHJA
3Ha4yeHMs. HekoTopele omepanmuy MOXHO MPHMEHATh K 3HAYEHHIO JIOOOro BHia:
YTeHHe W 3alliCh B IOTOK, ONpEeJENeHHe THIIa 3HaueHus. J[pyriue Oomepaius TONBKO
JUI MacCHBOB M acCOIMAaTHBHBIX MaccuBOB. Omepaunuy IpeoOpa3oBaHUs - TOIBKO
VTS DJIEMEHTAPHBIX 3HAYEHUH.

2 OIINCAHHUE ITPOI'PAMMBI

2.1 Jlns pa3paboTKy IporpaMMBl OBLTH HCIIONB30BaHBL:

— xomruisitop MinGW GNU C/C++ 7.2

2.2 bubnuoTexu COCTOHT U3 1 MOmyIs:

Mopnyne json (unHTepdeiicHas dacTh B (aiine .hpp, peammzamms B daiine
interface.cpp) COTEPKHUT CIEAYFOIIHE KIIACCHI:
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class JSON {
public:
// KOHCTaHTH JIA THUNA BSJEMEHTOB
enum JSON type {
null type=0,
bool type,
number type,
string type,
array_type,
object_ type
bi
// Maccup B3JIEMEHTOB
typedef vector<JSON> array;
// accouMaTVBHBEI MacCCUB 3JIEMEHTOB
typedef map<string, JSON> object;
// KOHCTPYKTOPEH
JSON () ;
JSON (const JSON &) ;
// KOHCTPYKTOPH-IpeoBpasoBaTesmn
JSON (nullptr_t);
JSON (bool) ;
JSON (double) ;
JSON (int) ;
JSON (const string &);
JSON (const char []);
JSON (const array &);
JSON (const object &);
// omnepaumus NpPUCBaMBaHUSA
JSON &operator=(const JSON &) ;
// MONyuYuThb THUI BJEeMeHTa
JSON type type() const;
// moBaBuUTL BJIEMEHT € B MacCCUB
void push(const JSONg& e);
// yOanuTb [OCJEIHUM BJIEMEHT U3 MaCCuBa
void pop();
// HONYyuYMTh 1-11 3JEMEHT MaccHuBa
JSON &operator([] (int 1);
const JSON é&operator[] (int i) const;
// moJyunThb IJIMHY MaccuBa
int length() const;

// NONyuuTh BJIEMEHT aCCOLMAaTMBHOTO MAacCUBa [0 KIOUy key
JSON &operator([] (const string & key);

const JSON é&operator([] (const string & key) const;

JSON &operator[] (const char keyl[]):

const JSON &operator[] (const char key[]) const;

// TOpOBEpUTH HalMuye SJIEMEHTa C KJIOUOM Key

bool has(const string & key) const;
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// yDamuTh SJIEeMEeHT C KJIoUoM key

void erase(const string é&key);

// omnepauuy npeoBpasoBaHMI

operator bool() const;

operator double() const;

operator const char *() const;

operator string() const;

// omnepauus BBIBOOA B IIOTOK

friend ostream &operator<<(ostream &o, const JSON & j);
// omnepauyss BBOAA W3 IOTOKA

friend istream &operator>>(istream &i, JSON & J);

private:

JSON_type value type; // Tun 3HadeHMs

bool bool value; // mnoje ngsa xpaHeHus OYJIeBCKOTO
3HaUEHNS

double number value; // mojie oA XpaHeHMs UuCHa

string string value; // noje mOjs XpaHeHUS CTPOKM

array array value; // mnoJjie OJis XpaHeHMS MaccCHuBa

object object value; // noJsie miIg XpaHeHUS acCCOoLaTMBHOTO
MaccuBa

void clear(); // MeTon IJIA OYMCTKM, 3HadyeHue=null

bi

2.3 TosicHeHUS 10 AITOPUTMY B 0COOEHHOCTSIM pealu3aliiu

B Kmacce OXHOBpPEMEHHO ONpPENENsIOTCS OIepaluy IpeoOpa3oBaHUA U
KOHCTPYKTOPHI IPe00pa3oBaHus:

JSON(bool) <> operator bool() const

JSON(double) <> operator double() const

7 T. 1. OOBIYHO 3TO HE PeKOMEH/yeTCs Aenarh, Ho B kiacce JSON HeT OuHapHBIX
omepanuii (HampuMep, + WIK ==), IO3TOMY He BO3HHKAeT IPoOJIeMEl BEIOOpa MEeX Iy
meperpy3kaMy Olepalliii IpH BBI30BE TAKUX OIEpaluii ¢ apryMeHTaMH pa3HbIX
THIIOB.

Onepanust [|] meperpyxena mis string u const char®, Tak Kak ecTh orepanus
npeobpazosarus JSON B bool (memouunciennsiit). JSON[const char*] umeer nBa
BapHaHTa WHTepIpeTalun: kKak int[const char*] u kax JSON[const string &]. ITepBbiit
BapHaHT BO3MOXEH IO CIeAyrolnel mpuuwHe — B s3blke Cu BEIpaxkeHHe 5[s]
SKBUBaJIEHTHO s[5] (eciu s o0bsiBiIeHO Kak char s[10]).

2.4 Vcnionb3yeMble BHELTHHE (aiibl

bubnuoreka MoOXeT B mporiecce pabOTBl COXpaHATh M 3arpyarb (Qaiiinel B
¢dopmare JSON [3].

3 UHCTPYKIUS 110 YCTAHOBKE U TPEBOBAHISI K CUCTEME

Jit  cOopku  OMONMMOTEKW HEOOXOOMM  KOMIIMIITOpP, —IOAJEepKUBAIOMIUH
C++14.

VYcranoBka ®  HacTpoiiku He TpeOyrorcs. Jms  paboThl  Heobxomumo
100aBuThH Gaiinel json.hpp, json.cpp B mpoekT, ucmonbayroruii popmar JSON.
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4 PYKOBOACTBO IIOJIb30BATEJIA

Jns cozpmanus JSON-00beKTOB, comeprKalux dIeMEHTapHbIe TUIIBI 3HAYCHUH,
HCIIONB3YIOTCS KOHCTPYKTOPBI-IIPe0Opa3oBaTelIH.

ITpumepsr:

JSON jO0 (nullptr); // null

JSON j1l(true); // bool

JSON j2 (1), 33(0.5); // BemecTBEeHHOE UMUCJO
JSON j4 ("abc"); // cTpoka

Jus cosmammss  JSON-0OBEKTOB, COmEepXKaliUX  MAacCHUBBI  HCIONB3yeTcs
BcriomorarensHbli TN JSON::array, a Ui accOIMaTHBHBIX MacCHBOB — THI
JSON::object. B ¢urypHbsix ckobkax yka3pIBaeTCsl CITHCOK 3HAUEHUM M CIHCOK Tap
3HAYEHUH COOTBETCTBEHHO.

IIpumepsr:

JSON j5(JSON: :array{nullptr,true,1.0}); // maccus
JSON j6 (JSON::object{{"a",nullptr},
{"b","bbb"}, {"c",1.0}}); // accoumMaTUBHENI MacCuB

JecTpykTop OCBOOOXIAET HCIONb3yeMble OOBEKTOM PEeCypChl. BBI3BIBacTCsI
KOMITAJISITOPOM aBTOMaTHYeCKH.

Ormeparop IprCcBarBaHUS IO3BOJSET MPUCBOUTE 3HAYEHUE U3 IPYTOTO 00BEKTA.

TIpumep:

J1=32;

YroOs! y3HaTh TeKyInuid Tum 3HadeHuss B JSON-00beKTE, UCMONB3YETCS METO
type(), koTopEIil Bo3BpaIaer oxay u3 koHcraut null_type, bool type, number type,
string_type, array type umm object_type.

IIpumep:
if(j5.type==JSON::array type) cout<<"comepxmur mMaccus";

Onepanun npeobpazoBanust B bool, double, string u const char* mossomsroT
ucnons30BaTh JSON-0O0BEKTH B OOBIMHBIX BEMUCICHUSIX M B KA4eCTBE apryMeHTOB
¢byukimit. HeHyneBble 3Ha4eHUs (HEIyCTbIe CTPOKH), MACCHBBEI M aCCOL[MATHBHEIE
MacCHUBHl (B TOM uucie 0e3 3HaueHHi) MHTepIpeTHpYIOTCsS Kak true, muade false.
IpeobpazoBanue B double BoamoxHO TONMBKO 1yt JSON-00BEKTOB, COmEPIKAIIHX
qucio, a B string u const char* - Tonbko mist 06BEKTOB, comepKanmX CTpoku. [lpu
HeNOAXO[AIeM  THIe  3HAUeHWs] BO3HUKAET  HCKIIOYMTENbHAS  CHUTyaIlus
invalid_argument.

TIpumep:
cout<<sqgrt (j3)<<"\n"; // 0.25
cout<<string(j4)<<"\n"; // abc

Ja BBoma 3Ha4eHWH HcCIonb3yercs omepanus >>. Eciu BXOOHON IOTOK
COIEP)KUT CHHTAKCHYeCKH oImmOouHylo 3amuchk JSON, To ycTaHaBnuBaercs ¢uar
failbit.

IIpumep:
if (cin>>3j1) cout<<"OK\n";
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J1ist BEIBOIA 3HAYEHHI MCIIONB3YeTCs oneparus <<.

[prmep:
cout<<je; // {"a":null, "b":"bbb", "c":1.0}

Jlnsa mobaBeHus SIEMEHTa B MACCHB MCmonb3yercs: Metox push. Ecim obpekT He
SIBIIIETCS] MACCHBOM, BOSHUMKAET UCKITIOUnTENbHAs cuTyarms invalid argument.

TIpmmep:
j5.push(31);
j5.push(true) ;

Jns ynaaeHus NOCIEIHEro SIeMEeHTa U3 MacCHBa MCIIONb3yeTcs MeTox pop. Ecmn
0o0beKT He SBISIETCA MACCHBOM WIH B MAacCHBE HET OIEMEHTOB, BO3HHKAeT
WCKIIOUNTEeNbHAs cuTyalws invalid argument.

[Tpumep:
j5.pop();

Tekylee KOTMYECTBO TEMEHTOB MOXHO Y3HATh ¢ roMmoribio meroma length().
Ecmu obbexkr He sBiIseTcs MacCHBOM, BO3HHWKAET WCKIFOYUTENBHAS CHTYaIs]
invalid_argument.

IIpumep:
cout<<jb5.length()<<"\n"; // 4

Jlis mocTyma K 3JeMEeHTaM MacCHBa WCIIONB3YeTCsl OTepalls WHICKCAIMH C
apryMeHTOM I[eNoro Tura. JeMeHTsl Hymepytorcs ¢ 0. Ecm oObekT He sBisercs
MaCCHBOM, BO3HEIKaeT WCKITIOMHTENbHAS curyarus invalid argument. Ecmu wriekc
OTpHIIATeNbHBIA, BO3HUKAET MCKIIOUNTENbHAS cuTyanus out of range. Ecim nHmexc
TIPEBBIIAET JJIMHY MACCHBA, TO B MaccuB mobaBimiorcs null-3HaueHwus, 9To6BI
TIOSABHUIICS DIIEMEHT C YKA3aHHBIM HHIEKCOM.

TIpumep:
cout<<j5[2]<<"\n"; // 1.0
35[10]=true;
cout<<j5.length ()<<"\n"; // 11

Juist mocryma K 3eMeHTaM acCOI[MAaTMBHOTO MACCHBa HCIIONB3YETCsS ONeparys
VHJIEKCAIMH ¢ apryMeHToM cTpoka. Ecimm oObeKT He SBIAeTCS acCONUATHBHBIM
MAacCHBOM, BOBHUKAeT UCKIFOIUTENbHAS cuTyarys invalid argument. Ecniv 3nadenus
C TaKuM KIIIOYOM HET, TO fo0aBmseTcs 3HadeHune null ¢ yKa3aHHbIM KITIOUOM.

ITpumep:
cout<<j6["c"]<<"\n"; // 1.0
cout<<jo["skip"]l<<"\n"; // null

Jns ymaneHWs 3HaUeHWS C 3aJaHHBIM KIFOYOM K3 acCOLMATHBHOTO MAaCCHBA
HCTOJNB3YEeTCS METOX  erase C apryMeHTOM CTpoKa. Eciu oOBeKT He SBISeTcS
ACCOLIMATHBHBIM MaCcCHBOM, BO3HHUKAET UCKIOUUTENBHAS CUTYaLUs
invalid argument.

ITpumep:
j6.erase("c");
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JIns poBepKu IPHCYTCTBHS 3HAUCHHUS C 33JaHHBIM KIIFOYOM B aCCOLUATHBHOM
MAacCHBe HCIIONB3yeTCsl METOX has ¢ apryMeHTOM cTpoka. Eciu o0BeKT He ABiseTcs
aCCOLIMaTHBHEIM MacCHBOM, BO3HHKAET HCKIIIOUUTENbHAS CUTyalus
invalid_argument.

ITpumep:
if(j6.has("c")) cout<<"Exist\n";



IMTPUJIOXXEHME JI
IIPUMEP O®OPMJIEHVA ITPMJIOXKEHIA C MICXOJHBIM KOJIOM

IMPMJIOXXEHME A

A.1 @aiin json.hpp
#ifndef JSON _H
#define JSON_H
#include <string>
#include <vector>
#include <map>
#include <iostream>
using namespace std;
class JSON {
public:

// KOHCTAHTHl IJIS TuUlla SIJIEMEHTOB

enum JSON type {

null type=0,
bool type,
number_type,
string type,
array type,
object type
bi

A.2 ®aiix json.cpp

#include "json.hpp"

#include <stdexcept>

#include <cctype>

JSON: :JSON () :value type(null type) {}

JSON: : JSON (nullptr t):value type(null type) {}

JSON: : JSON (bool v):value type (bool type),
bool value(v) {}

JSON: : JSON (double v):value type (number type),
number value(v) {}

JSON::JSON (int v):value type (number type),
number value (v) {}

JSON: :JSON (const string &v):value_type(string type),
string value(v) {}

JSON: :JSON (const char v[]):value type(string type),
string value(v) {}

JSON: :JSON (const array &v):value type(array_type),
array value(v) ({}

JSON: :JSON (const object &v):value type(object type),
object value(v) {}
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ITPMJIOXKEHUE M
ITPUMEP ITPESEHTAIIN

PACTPOBbIN TrPA®UYECKUA PEOAKTOP

Bbinonxuna
VMBaHoBa V.U.
ET-212
MocTtaHoBka 3aa4un
Heobxogumo paspabotath pacTpoBbli rpacuyeckuii pegakrop Paint co
cneayoLwymMm BO3MOXHOCTAMM:
* DUCOBaHNE To4eK (CBOBOAHOE PUCOBaHUE);
® PUCOBaHWE NUHUIA;
® pUCOBaHKE NPSMOYroNbHUKOB (3aNOSTHEHHbIX U HET);
s BbIOOP LIBETOB PUCOBAHWA 1 3anornHeHns na 16 unw bonee;
® YTEHWE W 3anucb pUCyHKa B hopmate BMP.
2

AHanus npegMeTHON obnacTu BbIABNAET crieaylolime 06bekThl:

& KHOMKM YNpPaBneHvs, MMeIoLLne KBaapaTHyio hopmy 1 oTnnyaioLmecs
n300pakeHnemM unu UBeToMm;

06BbeKT, 0TOOpaKarLLMil TEKYLLME LiBETA PUCOBAHMS;

0bObeKT, oToDpaatowmii TeKyLLMe KOOPAWHATL! MbILLK 1 BBOAMUMOE uUMsi haiina npu
3arpyske ¥ COXpaHeHuu;

rnone A1si PUCOBAHUS, PEaKLIUs KOTOPOro Ha ABVKEHME MbILLM 3aBUCUT OT TEKYLLero
BLIGPAHHOTO LBETa ¥ UHCTPYMEHTA.

L

3
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KHoriku yrpagrneHus rno noBefeHW0 MOXHO pasfenuTb Ha 3 rpynnsl, pasnuyaroLmecs
10 NnoBegeHunio:

¢ 16 KHOMOK BbIDOPA LiBETA, M3MEHSIIOLLME COCTOAHUE 00BEKTA, OTODpakKaloLLero
TeKyLMe LBeTa PUCoBaHUA

¢ 4 KHOMKM BbIOOPA MHCTPYMEHTa;

s 2 KHOMKM 3arpysku U COXpaHeHWs prcyHka.

4
Wepapxus knaccos
T a %
SelectedCol ControlObje
1 StatusLine ] [ Painthrea H Button {
v
CaolorButton
[Commandeuwm’ | ToolBution
5

[ins o6bexToB knaccos PaintArea, SelectedColors, StatusLine ucnons3osaH wabnow

npoekTuporanns "OpuHouka", [IocTyn K eanHCTBEHHOMY OGBEKTY NPOUCXOAUT Yepes
meTof knacca instance().
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OcoBeHHOCTH peanuaaliy

L5 pucoBaHust HUryp nput HEKaTo Nesoi KHONKe UCTONeL3YeTCs (hyHKUNA
elastic_tool, xoTopoit nepepaetcs hyHKUMR, pucyiowas durypy B pexmme XOR,

void line shape(int xl, int y1, int x2, int y2) {
setwritemode (XOR PUT);
setcolor {WHITE) ;
line(xL,yl,x2,vy2);
setwritemode (CORPY PUT);
¥
vold line toold() {
int x1,v1,x2,vy2;
if(elastic tool (xl,yl,x2,y2,line shape)) {
setcolor (SelectedColors: :instance () .get fc())s
line(x1,vyl,x2,y2);

}

AHanor4Ho Ans NpsMoyronbHUKOB

void rect shape(int xl, int yl, int x2, int y2) {
setwritemode (XOR _PUT) ;
setcolor (WHITE) ;
rectangle(xl,yl,x2,y2);
setwritemode (COPY PUT);
¥
void rect tool () {
int x1,v1,%2,y2;
if(elastic _tool (x1,yl,x2,y2,rect shape)) {
setcolor (SelectedColors::instance().get fc()):
rectangle({xl,yl,x2,y2);

bool elastic tool{int sx1, int &yl, int &x2, int &y2,
vold (*shape) (int x1, int yl, int x2, int v2)) {
xl=mousex (}; yl=mousey{);
x2=x1; y2=yl;
shape (x1,y1,x2,y2); // pucyem durypy
while (1) {
int b=mousebuttons () ;
1f{!'b) break; [/ oviyconim KHOIKY
int xn=mousex(); // HOBHE KOODIMHATEH
int yn=mousey () ;
if{!PaintArea::instance() .in (xn,yn)) {
shape (x1,y1,x2,y2); // youpaem ¢urypy
return 0;
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1if(xn!=x2 || ynl=y2) // xoopmuHaATH W3MEHMUIINCH
{
shape (x1,y1,x2,y2); // yCupaem Qurypy
X2=XN;
y2=yn;
shape (x1,v1,x2,y2); // pucyem ourypy
StatusLine::instance () .set_xy(
x2-PaintArea::instance() .get_left (),
y2~PaintArea::instance().get_top());

} (
shape (x1,y1,x2,y2); // yOupaem durypy
return 1;

10

Mpumep paboTbl NporpaMmbi

(8| Windows BGI

\ Npuvep

X: 676 Y: 236 daiin: untitled. bmp

1"

3aknoyeHue

B xofie BbINONHeHWs KypcoBoit paboTsl Obifin BbISBIEHb OGBEKTbI NPEAMETHO
006rnacTyt U onpefeneHa cucTeMa KnaccoB Anst HUX, paspaboTaH uHTepdeic
rporpaMmbl. Mocne 06beKTHO-OpUEHTUPOBAHHOTO NPOEKTUPOBaHUS Knacchl Bbinu
peanusoBaHbl Ha sisblke C++. PaspaboTaHHbiii ko 6bin NpoBepeH Ha KOHTPOSIbHbIX
TecTax v B Kof Gbiny BHECEHb! HeobxoauMble ucnpaenenus. [1na nporpaMmbl Bbina
paspaboTaHa JOKYMEHTaLu4, onuchiBatoLLas e€ YCTaHOBKY 1 UCTIONb30BaHue. Takum
obpasoM, Lenb paboTbl Bbina JOCTUTHYTA, 3a[auy — peLUeHsbl. 12
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