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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Jucuumnuza «O0beKTHO-OpUEHTUPOBAHHOE MTPOTrPaMMUPOBAHNUE» UMEET LENbIO:
— 00YyYHTb CTYJECHTOB MPUHIUIIAM 00BEKTHO-OPUEHTUPOBAHHOTO MPOTrPAMMUPOBAHMS;
— 00yYHTb CTYJCHTOB MPUHIUIIAM JIEKOMITO3UIIUY MPU PEIICHUH TOCTaBJICHHBIX 33/1a4;
— 00YyYHTbH CTYJCHTOB MPUHIIUTIAM COBPEMEHHBIM METOIaM HAIMCAHUS KOJa.

2. MECTO JUCHIMIIJIMHBI B CTPYKTYPE OIIOII

Huctummaa «OOBEKTHO-OPHEHTUPOBAHHOE MPOTPAMMHUPOBAHUE» SIBISIETCS 0a30BOU
JTUCIUTJIMHON M BXOIUT B cocTraB BapuatuBHOM dactu OcHoBHOU [IpodeccronanbHOM
O6pazoBarenpHOl [IporpaMmer 1o crienuanbHOCTH «KOMIBbIOTEpHAsT 0€30ITaCHOCTHY.

B cootBeTcTBUMM ¢ y4eOHBIM IIJITAaHOM OOpPa30BATEIHHOW MPOTPAMMbI M3yYECHHE TAHHOMN
JUCLMIUINHBL  TIpeaycMoTpeHo B 9-10-M  ceMecTpax UM JIOTMUYECKHM B3aMMOCBA3aHO C
M3YYaIOIMHUCS paHee TUCITUTIITHHAMMU.

JlanHast nUCHUIUIMHA Oa3upyercs Ha y4YeOHBIX JUCHUIUIMHAX, YKa3aHHBIX B (oHIE
orieHouHbIX cpeAcTB — nanee ®OC, myHKT 1).

Pe3ynbpTaThl OCBOCHHSI NUCHHUIUIMHBI OyIyT HEOOXOAMMBI Ui JajbHEHINero mpoiecca
00y4eHHUsI B paMKax IMOATAHOTO (OPMHUPOBAHUS KOMIETCHIIMN MPU U3YYCHUH TOCISTYIOITIX
mucrumuivH (ykazansl B @OC, myHKT 1), a Takxke sl MPOXOXKIEHUS BCEX BUIOB MPAKTUK U
roCyIapCTBEHHOW UTOTOBOM aTTECTAIUU.

3. IEPEYEHD IINTAHUPYEMBbIX PE3YJIbTATOB OCBOEHUA
AACHUILIMHBI MOAY A1), COOTHECEHHBIX C IVIAHAPYEMbBIMH
PE3YJIbTATAMU OCBOEHHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

[Tpouecc M3y4yeHUs NUCHUIUIMHBI, B COOTBETCTBUU C LEISIMH OCHOBHOW NMpodeccroHaIbHON
o0Opa3oBaTenbHON TporpaMMbl U 3aadamMu MPOGECCHOHATBHON JIESTEIBHOCTH, HAMPABICH Ha
dbopMuUpOBaHUE CIEAYIOMNUX KOMIETCHIIUM)!

Konx n nHaumeHnoBanue IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUS MO
peasiu3yeMoii KOMIeTeHINH JUCHUIINHE (MOYJII0), COOTHECEHHBIX €
HHIUKATOPAMM JOCTUKEHUSI KOMIIEeTEH U

CrocoOHOCTh MPUMEHSATH METOIBI
HAYYHBIX HCCIEN0BAHUN B
po(heCCHOHATILHOM JIEATSIIBHOCTH,
B TOM uucie B paboTe HaA
MEXKTACITUTLTAHAPHBIMH u

WHHOBALlUOHHBIMU  NIPOCKTAMHU -
OIIK-4

3HATh:

METOABl HAayYHBIX MCCIEIOBAHUN B MNPOodhecCHOHATbHOMI
NesTelNbHOCTH, B TOM 4Mciae B paboTe  Haj
MEXIUCHUIIIIMHAPHBIMY U MHHOBALIMOHHBIMHU [TPOCKTaMU
yMeTb:

IIPUMEHATb ~ METOJAbl  HAy4YHBIX
poeCCHOHATILHOMN 1EATEIbHOCTH
BJIA/IETh:

HABBIKAMU IPUMEHEHUSI METOA0B HAay4YHBIX MCCIEAOBaHUN
B IpoeCcCHOHATILHOM 1eTEIbHOCTH

HUCCIIENOBaHUN B

CriocoOHOCTE
dopmanbHBIE

paspabaThIBaTh
MOACIN IIOJIMTHUK

3HATh:
dbopManbHBIe MOJACIU TOJHTHK OE30MacCHOCTH, MOTUTHK

0€30I1aCHOCTH, MOJIUTHK
yIpaBIeHUS JOCTYTIOM u
WHPOPMAIIMOHHBIMH TIOTOKAMH B
KOMIBIOTEPHBIX ~ CHCTEMax ¢
y4eToM  yrpo3  0e30macHOCTH
uHpopmanuu -OI1K-9

VIPaBJICHUS JOCTYIIOM B HH)OPMAIIHOHHBIMU TIOTOKAMH B
KOMIIBIOTEPHBIX CHCTEMaX C Y4eTOM YIrpo3 0e301acHOCTH
nHpopmarun
yMeThb:
paszpabaThiBaTh
0E30IMacHOCTH,

dbopmanbHBIC
IIOJIMTHUK

MOZEIIH ITOJINTHK
YIpPaBICHUS  JTOCTYIIOM |

dopma A
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WHPOPMAIIMOHHBIMK ~ TIOTOKAMH B KOMIIBIOTEPHBIX
CUCTEMaX C YYETOM YIpo3 0€30MacHOCTH HHPOPMAIHH
BJIA/I€Th:

HaBBIKAMU pa3pabOTKU (OPMAJIbHBIX MOJAETCH MOJIUTUK
0€30MacHOCTH, TOJUTHK YOpPAaBICHHUS JOCTYIIOM U
WHOOPMAIIMOHHBIMA ~ TIOTOKAMH B KOMIIBIOTEPHBIX
CHUCTEMAX C YYETOM yIrpo3 0e30MacHOCTH HHpopMaIuu

CnocoOHOCTh ~ ydYacTBOBaTh B
paspaboTke MOJICUCTEMBI
nH(popManMoHHOW  6€30MacHOCTH

KoMIbroTepHOU cuctemsl — [1K-8

3HATH:
COCTaB TMOJCUCTEMBI HH(DOPMAIMOHHOW O0E30MacHOCTH
KOMIIBIOTEPHOMN CHCTEMBI

yMeThb:

paszpabaThiBaTh MTOJCUCTEMBI nH(pOpMaITMOHHOMN
0€30MacHOCTH KOMITBIOTEPHOU CHCTEMBI

BJIA/I€Th:

HaBBIKAMU ~ Pa3pabOTKU TOJCHCTEMBI MH(POPMALMOHHOM
0€301MacHOCTH KOMITBIOTEPHOH CHCTEMBI

CriocoO6HOCTD MIPOU3BOJIUTH
YCTaHOBKY, HaJIAJKY,
TCCTUPOBAHHUC U 06CJ'IY)KI/IBaHI/I€
COBPEMEHHOTO obmero u
CIIELIUAIBLHOIO IPOrpaMMHOIO
obecreyeHus, BKJTFOYas
OonepanrOHHbIC CUCTCMbI, CUCTCMbI
yhnpaBieHuss  0a3aMH  JaHHBIX,
ceTeBoe MPOrPaMMHOE

oOecnieuenue - [1K-17

3HATh:

MOPSZIOK ~ YCTAaHOBKH,  HAaJalKW, TECTHPOBAHUSA W
00CITyKMBaHUSI COBPEMEHHOTO OOIIEro M CHEIHAILHOTO
MPOrPaMMHOTO OOECIICYCHHS, BKJIIOUYAs OIEPAIMOHHBIC
CUCTEMBI, CHCTEMBI YIIpaBJICHUs 0a3aMu JaHHBIX, CETEBOTO
MIPOrpaMMHOTO 00eCTIeUeHUS

yMeThb:

MPOU3BOJIUTh YCTAHOBKY, HAlaJKy, TECTHPOBAHHUE W
00CITy’KMBAaHUE COBPEMEHHOTO OOIIETr0 W CHEIHAIBLHOTO
MPOrpaMMHOTO 00ecTIeueHUs

BJIA/IETh:

HaBBIKAMH  YCTAaHOBKH, HaJaJIKd, TECTHPOBAHUS W
00CITyKMBaHUSI COBPEMEHHOTO OOIIEro M CHEIHAILHOTO
MIPOTrpaMMHOTO 00eCTIeUeHUS

CriocobHOCTh MIPOU3BOIUTH
YCTaHOBKY, HaJaJIKy,
TECTUPOBaHUE U OOCIyKUBaHUE
COBPEMEHHBIX POrPaMMHO-
anmapaTHbIX CPeACTB 00eCTIeUYeHUS
nH(popManmoHHOW  0€30MacHOCTH
KOMITBIOTEPHBIX CHCTEM, BKJIFOYast
3aIIUIICHHbIC OTIepaIiOHHbIC
CHCTEMBI, CHCTEMBI YIpPaBJICHUS
0azaMi JaHHBIX, KOMIIBIOTEPHBIC
CeTH, CHUCTEMbl AHTHBHPYCHOM
3aIIUTHI, cpencTBa
Kpunrorpaduueckon 3alLUTHI
nHpopmarun — [1K-18

3HATh:
MOPSZIOK  YCTAaHOBKM,  HAaJalKW, TECTHPOBAHUSA W
00CITy’)KUBaHUSI COBPEMEHHBIX MPOTrpaMMHO-aNapaTHbBIX
cpenctB obecrieueHus WH(POPMAITMOHHOW O€30MacHOCTH
KOMIIbKOTCPHBIX CHUCTEM, BKJIrO4as 3alllMIIICHHBIC
OTIEPALMOHHBIC CHUCTEMBI, CHCTEMBI YIIpaBJICHUS Oa3aMu
AAaHHBIX, KOMIBIOTCPHLIC CCTHU, CHUCTCMBI aHTI/IBI/IPYCHOI\/'I

3alIMTBI,  CPEACTBA  KPHUNTOrpapHUyecKod  3aIiuThl
uHpOopMaIu
yMeThb:

NpOU3BOJUTL YCTAHOBKY, HAJIaAKy, TCCTUPOBAHUC U
00CITy’)KHBaHHE COBPEMEHHBIX IPOTrPaMMHO-AMIapaTHBIX
cpencTB obecriedeHus WHGOPMAIMOHHONW 0€30MacHOCTH
KOMITBIOTEPHBIX CUCTEM

BJIA/IETh:

HaBBIKAMU  YCTAaHOBKH, HaJaJIKWd, TECTHPOBAHUSI W
00CITy’)KHUBaHUSI COBPEMEHHBIX MPOTrpaMMHO-aNIapaTHbBIX
cpenctB obecrieueHus WHPOPMAITMOHHOW 0€30MacHOCTH
KOMITBIOTCPHBIX CUCTCM

dopma A
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4. OBIIAA TPYJOEMKOCTDb JUCIIUITJIMHbI

4.1 O0beM TUCUUILIMHBI B 32a4€THBIX eIHHUIAX (Bcero) 6 3a4eTHBIX SIMHMIL
4.2 Ilo Buaam yueOHON padoThl (B Yacax):

KounyecTBo 4acoB ((popma 00yueHHUs1 0UHASA)

Bun yueOHo# padoThI Beero no many ;3 T.4. 10 ceMeCTpan;O
KoHnrtakTHas pabota 120/120 90/90 30/30
o0ydaromuxcs ¢
penoaaBareieM
AyIUTOpHBIC 3aHSITHUS: 120/120 90/90 30/30
Jlexuuu 56/56 36/36 20/20
NpaKkTUYEeCKUe U 36/36 36/36 -
CEMHUHApPCKHE 3aHITH
nabopaTopHbIe pabOTHI 28/28 18/18 10/10
(;1a00paTOpHBII MPAKTHKYM)

CamocTtosTenpHas padora 60 18 42
Tekyumuii KOHTPOJIb NuauBunyansHOE NuauBunyansHoe | MHauBUayanbHOE
(KOTMYECTBO U BUI: MIPAKTUIECKOE MPAKTUIECKOE MPAKTUIECKOE
KOHT.pabora, 3aJlaHue 3aJlaHue 3ajaHue
KOJIJIOKBHYM,pedepat)

Kypcogas pabora

Buns! npomexxyTouHON 36 3auéT Ox3ameH (36)
aTTecTanuu (3K3aMeH, 3a4eT)

Bcero wyacoB no gucuuriuHe 216 108 108

B cnyyae HeoOXOAMMOCTH HCHOJB30BaHUS B YU4E€OHOM IMPOLECCE YACTHUYHO/MCKIIOYUTEIBHO
JMCTAaHIMOHHBIX 00pa30BaTENBHBIX TEXHOJNOTMH B TalnmIle uepe3 Clell yKa3bIBaeTCs
KosimgecTBO yacoB padotsl [IIIC ¢ oOyyaronmucs Uit MPOBEACHUS 3aHATHH B TUCTAHIIMOHHOM
dbopmare ¢ MPUMEHEHHUEM DJIEKTPOHHOTO OOYYCHHS.

4.3 Conep:xkanue aucuUMIIMHBI (MoayJs). Pacnpenesienue 4acoB mo TemMaM W BHIaM

y4eOHoi1 padoThI:
®dopma 00yueHus: oUHas

Buabl yueOHBIX 3aHATHI

AyIUTOpPHBbIE 3aHATHS

Ipaxk- B T.4.
Haspanue u pasziesio u TeM | Bcero rutecs Jabo- | sanaTHs | CamocTon
JeK | Kue parop- B TeJbHAsA
MU | 3aHA- Hasl HHTepak | padora
THS, pa6ora | THBHOI
CeMUHAP dbopme
Pa3nen 1. Beenenne
Tema 1. ITapagurmer 14 6 4 4
IPOrPaMMHUPOBAHMUSL.
AOGcCTpakiys JaHHbIX.
OOBEKTHO-OPUEHTUPOBAHHOE
IpOTrpaMMHUPOBAHUE.

dopma A
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Tema 2. YpoBHHU ocTyna, 14 6 4 4
CTaTUYECKHE IO Kiacca.
Tema 3. Poas UML B OIIOII. 14 6 4 4
Pa3nen 2.MeToabl H KJIaCChI
Tema 4. [1eperpy3ka METOJ0B, 34 6 4 12 12 12
KOHCTPYKTOPBI, TaKETHI,
buHaTU3anms
Tema 5. HacnenoBanue, 22 6 4 2 6 10
KOMIIO3UIIMS, ITOJKJIACCHI,
MHOTOYPOBHEBOE
HacJIeIOBaHUE.
Tema 6. Bocxomsimiee 26 6 4 8 10 8
npeoOpa3oBaHKE THIIOB,
HOJIUMOPPH3M.
Tema 7. AGcTpakTHBIC 20 8 4 2 6 6
KJIaCChl, UHTEP(EHChI
Pasznen 3. [IlporpaMMHOe NPpOeKTHPOBaHUE
Tema 8. [1artepHsl 16 6 4 6
IPOCKTUPOBAHUSL.
Tema 9. [TapameTpu3zoBaHHbIE 20 6 4 4 8 6
KJIACCHL.
Hroro 180 56 36 28 42 60

5. COAEP)KAHUE KYPCA

Pa3nen 1. Beenenue

Tema 1. [Tapaaurmsl nporpamMmmupoBanus. IIponenyprnoe. MonynbHoe. AOCTpakius JaHHBIX.
OOBEKTHO-OPUEHTHUPOBAHHOE MTPOrPAMMHUPOBAHHUE.

CosoxynHocms NpuHyUNO8, Memooo8 U NOHAMUL, ONPEOeNAIWUX CNOCOO KOHCMPYUPOBAHUS
npOSPaAMM.

Tema 2. YpoBHM J1ocTyna, CTaTUYECKHE OIS KJlacca.
llepemennsvie, onucanue KOmMopvlx co30aem NpoOSpAMMUCII NpU co30aHuu Kracca. Bce
OaHHble 00bEeKmMa Xpanames 6 e20 noaax. Jocmyn K HOIAM OCYWECMEIAemcs O UX UMeEHU.
O0bluHO Mun OaHHBIX KaXHO020 NOJiA 3a0Aémcs 8 ONUCAHUU Klacca.

Tewma 3. Poxs UML B OIIOIL.

Onucwvisaemcs A3vIK epaghuuecko2o onucanus 0iisi 00bEKMHO20 MOOETUPOSAHUSL &

obaacmu papabomxu npoepamMmMHo20 obecneyeHus, 0Jis MOOeIUposanus ousHec-

npoyeccos, CUCMEeMHO20 NPOEKMUPOBAHUS U OMOOPAICEHUS OPSAHUIAYUOHHBIX CIPYKIMYD
Pa3nen 2. MeToabl B KJI1aCChI

Tewma 4. [leperpyska MeT010B, KOHCTPYKTOPBI, TAKETHI, (PUHATU3ALIHSL.

Onucvlgaemcs npuém npoepamMmupo8aniisl, KOmopblil No360Jsaem papabomuuxy 8 00OHOM Kidcce
O/l Memooo8 C PA3HLIMU NAPAMEmpamu UCNONIb306amMb O0HO U mo e umsa. A maxoice
Memoo Kaacca, KOmopbvli A8mOMAMU4ecKU 6bl3bl8aemcs Cpeool UCNOTHEHUSl 8 NPOMENCYmKe
8peMeHU MeHcOy MOMEHMOM, KO20a 0O0BbEeKm 3mo2o K1acca OnO3HAEMces cOOPUUKOM MYyCcopa KaK
HeUCHONb3yeMblil, U MOMEHMOM YOaieHUss 00vbeKkma (0c8000HCOeHUSA 3AHUMAEMOL UM NAMAMU).
Tema 5. HacnenoBanue, KOMIO3UIIMS, TOJKIACCH, MHOTOYPOBHEBOE HACJIEOBAHHUE.

0 KOHYenyust 00beKmHo-0pUeHmMupO8aHHo20 NPOSPaAMMUPOBAHUSL, CO2NACHO
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KOMOpOU abCMpakmubvlil. mun OaHHbIX MOJCEM HAC1e008amb OaHHble U QYHKYUOHAILHOCHD
HEKOmopo20  Cywecmeyiouezo  mund,  Ccnocoocmeys  HOBMOPHOMY — UCHOJIb30BAHUIO
KOMNOHEHMO8 NPOCPAMMHO20 00eCneyeHUs.

Tema 6. Bocxopsiee npeoOpa3oBaHie TUIIOB, TOTUMOP(HHU3M.

O cmenenu omoeneHusi uumep@eica om pearuzayul, pPasvbeOUHeHUs Ymo Om Kak.
Honumopghuzm yayuwaem opeanuzayuio K00a U €20 Yumaemocmv, a makice cnocoocmeyem
CO30AHUIO0  PACWUPSAEMBIX NPOSPAMM, KOMOPble MOZYHL «PACmuy He MOIbKO 8 Hnpoyecce
HA4anbHOU paspabomku npoeKma, Ho U npu 006a6IeHUU HOBLIX 803MONCHOCE.

Tema 7. AGcTpakTHBIE KJIACChI, HHTEP(EHCHI

Onucanue  6a308blX K1acco8, KOMoOpvle He  Npeononazaom  CcO30aHus  IKIEMNIAPOS.
Abcmpaxkmuvie Kiaccel peanusyrom Ha npakmuxe oOur uz npunyunoe OOIl — noaumopgpusm.
Abcmpaxkmusle  Knaccel npeocmagigiom cobdol  Haubolee obwue abcmpakyuy, mo ecmb
umeroujue HauboIbLUWUL 00BEM U HAUMEHbULEEe COOEPAHCAHUE.

Pa3nea 3. IIporpamMHoOe IpoeKTHPOBaHHE

Tema 8. [1arTepHbI MPOESKTUPOBAHUS.

Onucvlgaemcs nosmopsaemas apXumeKmypHas KOHCMPYKYUs, npeocmasiaiouas cooou peulerue
npoobemMbl NPOEKMUPOBAHUSL 8 PAMKAX HEKOMOPO2O YACO 803HUKAIOUIe20 KOHMEKCMA.
Obvexmuo-opueHmuposantsie uladioHubl NOKA3bIBAIOM OMHOUEHUS

U 83aUMOO0EUCMBUSL MedHCOY KIACCamMu Ul obvekmamu, 6e3 onpeoeieHus mo2o, KaKue KOHeyHvle
KAACCHl UNU 00BEKMbl NPUNONHCEHUS YOV UCHONb308AMbCA.

Tema 9. [TapameTpr30BaHHBIE KIIACCHI.

Onucvlgaemcs wabion, Ha OCHOBE KOMOPO20 MONCHO CMpoums opyaue Kiaccol. Imom Kiacc
MOJCHO DPACCMAMPUBAMb KAK HEKOMOpOoe ONUCAHUE MHONCeCmEd KIACCo8, OMIUYAIUUXCS
MONILKO MUNAMU UX OAHHBIX.

6. TEMbI IPAKTUYECKUX 3AHATHUI
JlanHbIi BU paboThl HE IpeaycMoTpeH YII.

7. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI
Jlaboparopnas pabota Nel

Ienb: Hanmucath KOHCOMBHOE MPUITOKEHHUE.
B pamkax nanHo# 1abopaTtopHOi paboThl HEOOXOAUMO CO3/IaTh CTPYKTYPY COTJIACHO BalleMy
BapUaHTY M Peaju30BaTh CACAYIOMINI HAOOp QyHKIIUN sl pabOTHI C CO3JJaHHBIM
MOJIb30BATEIHCKUM THIIOM JTaHHBIX:

® BBOJ JIaHHBIX U3 MTOTOKA;

® BBIBO/ JIAHHBIX B MOTOK;

®  VHUIMAIN3AIHNS TTOJICH CTPYKTYPHI;

® [IOJyYEHHUE OTACIBHBIX TOJEeH CTPYKTYPHI.

Pesynbrat: [IpogeMoHCTprpOBaTh Ha MpUMeEpe padoTy ¢ CO3IaHHBIM TTOJIB30BATEILCKAM THITOM.

JlaboparopHast pabota Ne2

Iens: Peanu3oBarh Kjacc ¢ paszieiaecHueM MoJIe 1 METOIOB KJlacca 1o ceKiusm public,
private. [leperpy3uts meton toString(). Mcnonbs3oBath kitoueBoe cioBo this.

Pesynbrat: [IpogeMoHCTprpoOBaTh Ha MpuMepe paboTy ¢ CO3/IaHHBIM T0JIh30BATEIIECKUM
KIIACCOM.

JlaGopartopnas pabota Ne3

[enb: B knacce peann3oBaTh neperpyKeHHbIE KOHCTPYKTOPBI U METOIbI. Peann3oBaTh
MCTOJbI AJId peajin3daliuun onepaum‘/'l: CJIOKCHHS, BBIYMTAaHNA, YMHOXKCHUA U ACIICHUA NN
aHajornyHsie uM. PeanmzoBats MeTon compareTo(). PacimupuTts kiacc. JJo6aBuTh B Ki1ace mosne
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B KOTOPOM OyJIeT XpaHUThCS JlaTa U BpeMsl TIocaeIHe MoAu(UKaIIK SK3eMILIIpa Kiacca.
[IpaBunbHO peanr30BaTh KJIOHUPOBAHUE (HE TOBEPXHOCTHOE).

Pesynbrat: [IponemoHcTprpoBaTh Ha mpuMepe padoTy € CO3IaHHBIM I10JIb30BATEIHCKUM
KJIACCOM.

MeToanuyeckue yKazaHus:

Jlabopamopuasa paboma Ne 1.

OO0BeKTH BaxHBI py onucanuu BeimosiHeHus: OO-cuctem. Ho 6a30BbIM TTOHSATHEM
00BEKTHOM TEXHOJIOTUY SIBISIETCS KJIACC.

Kitacc — 310 abcTpakTHBIN THIT JaHHBIX, TOCTABJISIEMBIA C BO3MOYKHO YaCTHYHON
peanuzauueit. Kimacc — 3T0 Tun, ONuchIBalOMIMI MHOKECTBO BOZMOXHBIX CTPYKTYP JaHHBIX,
HA3bIBAEMBIX 3K3EMIUISIpaMU KJlacca. DK3eMIUISPHI SBISIIOTCS a0CTPaKIUsIMU — 3JIEMEHTaMU
MaTEMaTUYECKOr0 MHOXKECTBA. DK3EMILISIP KJIacCa KOHKPETEH — 3TO CTPYKTYpa AaHHBIX,
pa3Meniaemasi B maMaTl KOMIIbIOTepa U 00pabaTbiBaeMasi MpOTrpaMMON.

Hamnpumep, ecnu onpenenuts kinacc POINT, Moaenupyromuii TOUKy Ha MJI0CKOCTH, €CIIU
JUTSI IpE/ICTAaBIICHUS TOYKU BhIOpaHa JeKapToBa CUCTEMa KOOPIMHAT, TO KaX/IbIil 3K3eMIUISp
POINT npexacrasisier co00¥ 3aUCh ¢ TOISIMH X, y — aOCIICCOI TOUKU U €€ OPAUHATOMN, €CIH
’Ke BbIOpaHa moJisipHasi cucTeMa KOOpAMHAT, TO PalnyC U yToJl MOBOPOTA.

TepmuH "00beKT" MOSABIAETCS Kak MOOOYHBIN MPOAYKT ornpeneneHus "kinacca". OObeKT —
3TO MPOCTO IK3EMILIAP HEKOTOPOTO KJlacca.

VYcerpaneHue TpaIUuLMOHHOM Ty TaHULIBI

Kiacc — 310 Mojens, a 00BEKT — IK3EMIUISIP TAKOH MOJIeTTH. ITa 0COOEHHOCTh
HACTOJIBKO OYEBHUIHA, YTO OOBIYHO HE TpeOyeT AOMOIHUTEIBHBIX KOMMeHTapueB. OJHAKO, B
JUTEPATYpPE MOKHO BCTPETUTh CMEUIEHUE ITUX MOHATUN. Y 3TON MyTaHUIbI 1BA NCTOYHHKA.
OnMH — BO3HUKAET M3-3a HIMPOKOTO TOJIKOBAHUS TEPMHUHA "0OBEKT" B €CTECTBEHHOM SI3BIKE.
Jpyroii ICTOYHUK HEIOPA3yMEHUH CBA3aH C METAKJIACCaMH, — C CUTYalUsIMH, KOT'/1a KJIaCChl
CaMH¥ BBICTYMAIOT B poJid 00BEKTOB. Kitaccnaeckum mpuMepoM MOKET CITYKUTh TPAHCIIATOP
00BEKTHOTO SI3bIKA, JIJIs1 KOTOPOT'O KJIACChl S3bIKa ABJSAIOTCSA 00BEKTaMu TpaHCIsIIuu. MeTakiace
— 3TO KJIACC, IK3EMIUISIPbI KOTOPOTO CaMU SIBJIIIOTCS KJIACCAMU.

Ponsb kmaccoB

s morumanust OO-1oaxo/1a He0OXOAMMO SICHO MPEACTABIATE, YTO KJIACCHI BHITIOMHSOT
nBe GyHKIMH, KOTophle 10 nosiBiaeHus: OO-TeXHOIOTHi Beeraa ObLu pa3aeiensl. Kimace
OJIHOBPEMEHHO SIBJIIETCSI MOJIYJIEM U THUIIOM.

Mopaynu 1 TUTIBI

Mopynu — 3T0 CTPYKTYpHbIE€ €AUHUIIBI, U3 KOTOPBIX COCTOUT nporpamma. CyIecTBYIOT
pa3JInYHbIE BUABI MOAYJIEH, TAKHE KaK IMOANPOrpaMMBbl, AKETHI U T.1. He3aBucumo ot
KOHKPETHOT'O BEIOOPA TOM MITM MHON MOJTYJIEHOM CTPYKTYPBI, MOJYJIb BCETIa PACCMaTPUBACTCS
KAaK CUHTaKCH4eCKasi KOHLEIIHNS, T.€. MOKET KOMITMIIMPOBAThCA He3aBUCHMO. OTCro1a clenyer,
YTO pa30MEeHNE Ha MOJYJIM BIHSIET JTUIIb HAa ()OPMY 3alHCH UCXOTHBIX TEKCTOB MTPOTPaMM, HO HE
omnpezaenseT X GyHKINOHAIBHOCTD.

Konueniust THIOB Ha MEPBBINA B3IUISLT COBEPIICHHO WHAsI. THUII ABJISIETCS CTATUUECKUM
OIHMCAHNUEM BIIOJIHE ONPEACTICHHBIX TUHAMUYECKUX 00BbEKTOB — 3JIEMEHTOB JIAHHBIX, KOTOPbIE
00pabaTbIBarOTCS BO BpeMsl BHIIIOJIHEHUS TPOrpaMMHOM cucteMbl. Habop THIIOB 00BIYHO
coaepxxut npeaonpeneneHusie TUbI, Takue kKak INTEGER nnu CHARACTER, a takxe
MOJIb30BATEIHCKUE THITBI: 3aMUCH (CTPYKTYPHI), YKa3aTeIu, MHOXKECTBA, MACCUBBI U JAPYyTHE.
[ToHsTHE THTIA ABISETCS CEMAHTUYECKON KOHIIENIIUEH, U KaXKIbIi TUIT HEMOCPEICTBEHHO BIIUSET
Ha BBITTOJIHEHUE TPOTPAMMHOM CHCTEMBI, TaK KaK OMUCHIBAET (hOpMY OOBEKTOB, KOTOPHIE
CHUCTEMA CO3JaeT U KOTOPbIMU OHA MAHUITYJIUPYET.

YHuduumpoBaHHas CUCTEMA TUIIOB

BaxxnbiM actiektoM OO-1oaxo/ia SiBIs€TCsA MPOCTOTAa U YHUBEPCAIBHOCTh CUCTEMBI TUIIOB,
KOTOpasi CTPOUTCS Ha OCHOBE (hyH/IaMEHTAIBHOTO TIPUHIIUTIA.
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Kaxx1prit 00BEKT SIBIISIETCS IK3EMIUIIPOM HEKOTOPOTO Kilacca.

OOBeKTHBIN MPUHIMI OYAET PaCIpPOCTPAHATHCS HE TOJIBKO HAa COCTAaBHBIE OOBEKTHI,
ornpezenseMble pa3paboTunKamMu, HO U Ha 6a30Bble O0BEKTHI — LENbIE U JIEHCTBUTEIbHBIE
yrcia, OyJeBbl 3HAUCHUS U T.1I.

Ha nepBblit B3r1s1 1o100HOE cTpeMIIeHHEe IPEBPATUTh JII000€ CKOJIb YTOJTHO MTPOCTOE
3HAUEHUE B K3EMIUISIP HEKOTOPOTO KJIacCa MOXKET MOKa3aThCsl IPEYBEINYEHHBIM U 1aXKe
9KcTpaBaranTHbIM. OJJHaKO HAacTOIUKMBOE TpeOOBaHNE K YHU(HUKALIMU BIIOJIHE OKYIIaeTCs 0
pSAIy TPUYHH.

'] Beceraa xenareabHO UMETh IPOCTYIO U YHUBEPCATbHYIO CXEMY, HEXKETTH MHOXKECTBO
YyacTHBIX ciay4aeB. [Ipeyiaraemast cucrema TUIOB ITOJIHOCTBIO ONMpPAeTCs Ha OHATHE Kilacca.

] Onucanue 6a30BbIX TUIIOB KaK a0OCTPAKTHBIX CTPYKTYp JaHHBIX U Jaliee, KaK KJIacCOB,
SIBJISIETCSL IPOCTBIM U €CTECTBEHHBIM. HeTpy1HO NpeacTaBUTh, HAaIpUMEp, ONIPEEIEHHE Kilacca
INTEGER c¢ ¢hyHKIIMOHATBHOCTHIO, BKITIOUAIOIEH apruMEeTUUECKHE OTlepaliuy, Takue Kak "+",
OTepallly CPaBHEHUS, TaKue Kak "=" 1 acCCOMUPOBAHHBIE CBOWCTBA, CIEAYIOIINE U3
COOTBETCTBYIOIIUX MAaTEeMAaTUYECKUX aKCHOM.

") OnpezneneHre 6a30BbIX THIIOB KaK KJIacCOB MO3BOJISIET UCIOIB30BaTh BCE BOBMOXKHOCTH
OO, riaBHBIM 00pa30M HaCJIEIOBAaHUE U POJIOBHIE cpeacTBa. Eciu 6a30BbIie TUITHI HE OYIyT
KJIaccaMy, TO MPUJIETCS BBOAUTH Pl OTPAaHUUCHHUN U paCCMaTPUBATh YaCTHBIE CIyYaH.

YHupuumpoBaHHbIiA 10CTYT (GYHKIIMU U aTpUOyTHI)

Bo MHOTUHX ciy4asx HE0OXOJMMO UMETh BO3MOXKHOCTh paboTaTh ¢ 00BEKTOM, HalIpUMED,
¢ Toukoi pl, He 3a00TACH O TOM, KaKO€ BHYTPEHHEE MPEACTaBICHUE UCTIONIb3YeTCs it pl —
JIeKapTOBO, MOJIIPHOE WM nHOE. HeoOXomuMo 1 71t 3TOr0 OTIUYaTh aTpHOYTHI OT (QYHKIHIA?

OTBeT 3aBUCHUT OT TOTO, C KAKOM TOYKHU 3pEHUS pacCMaTpuBaTh JaHHYIO IPoOIeMy —
pa3paborunka, aBTopa qanHoro kinacca POINT wnu kinuenra, co3aaBIiero Kiacc,
ucnonp3ytomuit POINT. Jlnsa pa3zpaboTurka pa3HUIA MEXITY aTprUOyTaMu U QYHKIHSIMHU
NPUHIUIHAIBHO BaKHA U UMEET CMBICII. EMy HE00X0MMO MPUHUMATH PEIICHUS O TOM, KaKue
KOMIIOHEHTHI Oy1yT peann30BaHbl Kak JaHHbIE B TAMSATH U Kakue OyIyT AOCTYIIHBI B pe3yibTare
BeIuMCIIeHNH. Ho 3acTaBisATh KIIMEHTa OCO3HABATh 3Ty Pa3HUILY, ObLIO ObI Cepbe3HOM OMINOKOMA.
KnuenT nomken odpamarbest K 3HaUSHUAM X WU p U1 TOUKH pl, HEe 3a00TACH U HE UMes
UHPOPMALIUU O TOM, KaK peain30BaHbl COOTBETCTBYIOIIIE 3aMPOCHL.

Pemenue npoGieMsl 1aeT NPUHLIUI YHUPHUIIMPOBAHHOTO JOCTYTA, MPUHIIMII JEKIapupyeT,
YTO KJIMEHT JIOJDKEH UMETh BO3MOXHOCTH JIOCTYTIA K CBOMCTBAM OOBEKTA, UCHIOIB3Y S
OJIMHAKOBYIO HOTAlMIO, BHE 3aBUCHMOCTH OT TOTO, KaK 3TO CBOMCTBO peau30BaHO — B MaMATH
WIH KaK pe3yJbTaT BHIYUCICHUH.

B 00bekTHO-0puenTHpoBaHHOM mporpammupoBannn (OOIT) — kmacc 3T0 OCHOBHO#M
AJIEMEHT, B paMKax KOTOPOI'0 OCYLIECTBIISAETC KOHCTpyrupoBaHue nporpamm. Kiacc cogepxur B
cebe JaHHbIE U KOJI, KOTOPBIN YIpaBIseT STUMU JaHHBIMH.

Knacc 3agactyro onucsiBaeT 00beKT peanibHoro Mupa. Kak u peanbublit 00beKT, Ki1acc
COJIEPXKUT CBOI HAOOP MapaMeTpoOB U XapaKTepUCTHK. KakIbIil Takoi mapaMeTp Ha3bIBaeTCA
noJie kyacca (O4eHb MOX0XKe Ha OOBIYHBIE ITepeMeHHbIe). TaKke Kace crocooeH
MaHUIYJUPOBATh CBOMMH XapaKTEPUCTHUKAaMU (TIOJISIMH) C TIOMOIIIbIO METOOB KJlacca (IMTOX0XKH
Ha QYHKIUH B MPOIIETYPHBIX S3BIKAX).

Jlabopamopnas paooma Ne2

Knacc — 370 aGcTpakTHBIN THIT JaHHBIX, CHA0XKEHHBIH HEKOTOPOH (BO3MOXKHO
YAaCTUYHOW) peayn3aruen

[MomHOCTBIO peanu30BaHHBIN Kilacc Ha3bIBaeTcs A dexTuBHbIM (effective). Kacc,
KOTOPBIH pean30BaH JIUIIb YaCTUYHO WJIM COBCEM HE PEeau30BaH, Ha3bIBACTCS OTIIOKEHHBIM
(deferred). Besikuit kimacce siBiisieTcst 1100 OTIIOKEHHBIM, JTHO0 3()(hEeKTUBHBIM.

YtoOsl momyunTh 3)PEKTUBHBINA Ki1acc, TpeOyeTcs MPeayCMOTPETh BCE ACTAIH
peanu3zanun. s OTJIOXKEHHOTO Kjlacca MOXKHO BBIOPATh ONpPE/IeNICHHBIN YPOBEHD peau3aliii,
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HO IIPHU 3TOM OCTaBUThH HEKOTOPbIE acIEeKThl peau3alii He3aBeplleHHbIMU. B caMoM kpaiinem
cllydae MpH YaCTUYHOM pealin3allii MOKHO BOOOIIIE 0TKA3aThbCsl OT MPUHATHS KaKHX-JTN00
pelieHuit 0 ee yTouHeHnH. B 3ToOM cirydae mosryqrBIINICS Ki1acc OyIeT MOJHOCTHIO
OTJIOXKEHHBIM U Oyzet skBuBasieHTeH AT/I.

D¢ heKTUBHBIE KIIACCHI

PaccmoTpuM BHauane a3 pexTuBHBIE KiIacchl. UTo HyXHO caenaTh Uit peanu3amu ATJ(?
Pesynbrupyronuit 3¢ hekTUBHBIN Kiacc OyaeT hopMHPOBATHCS U3 HIEMEHTOB TPEX BUOB:

O (E1) Cneunduxaruu AT/] (MHOXKeCTBO (QYHKITUI C COOTBETCTBYIOITUMH
aKCUOMaMH M TIPEyCIOBUSIMU, OTIMCHIBAIOIIUMH HX CBOHCTBA).

O (E2) Beibopa npencraBieHusl.

O (E3) OTtobpaxkenus uz maoxxectsa pyukiuii (E1) B mpeacrasnenue (E2) B Buge

MHOeCTBa MEXaHM3MOB (MJIM KOMITIOHEHTOB (features)), Kax/blif U3 KOTOPBIX PeaTn3yeT OaHY
u3 QyHKUMN B TEpMUHAX MPEACTABICHUS U PU 3TOM YJOBIIETBOPSET aKCHOMaM U
peycloBUsIM. MHOTHE U3 3TUX KOMIIOHEHTOB OYIyT METOJIJaMU — OOBIYHBIMU TIPOIIEAYPaMH,
HO HEKOTOPBIE MOTYT MOSBIIATHCS B KAUECTBE MOJICH TaHHBIX WK "aTpuOyTOB".

OT0KEeHHbIE KJIACChI

OTnoxeHHbIe KIacCchl 0COOEHHO MOJIE3HbI TPU aHAIM3€E U MPOSKTUPOBAHUHU:

O [Ipu OO-npoeKTHPOBAaHNHM MHOTHE aCMIEKTHI peaTH3aIiy OyayT OMyIIEHBI,
IIPOEKTUPOBAHUE JOJHKHO COCPEIOTAUNBATHCS HA ApXUTEKTYPHBIX CBOMCTBAX BBICOKOTO YPOBHS
— Ha TOM, KaKy10 (YHKIIMOHAIBHOCTh O0ECTICUNBACT KaX/IbIii MOYJb CUCTEMEI, a HE Ha TOM,
KaK OH 3TO JIeTIaeT.

O [Tpu mocTeneHHOM MPOABMKEHUHU K MTOJIHOM peanu3anuu OyayT 100aBIsSThCS BCE
HOBBIC M HOBBIE €€ CBOMCTBA JI0 TEX MOp, TOKa He OyaeT moiy4eH 3(pdeKTUBHBIN Kiacc.

Ho Ha 3TOM poJib OTJI0KEHHBIX KJIAaCCOB HE 3aBEPIIAETCS, 1aXKe B MOJTHOCTHIO
pean30BaHHOM CHCTEME MOKHO YacTO 0OHapYKUTh MHOTO TakuX KiaccoB. Koe-uTo cnenyer u3
TOJIBKO YTO TIEPEUYHCICHHBIX IPUMEHEHUN: KOTJa U3 OTI0KEHHBIX KIACCOB MOTYUYaIOTCs
3¢ exTUBHBIE, TO MOSIBIAETCS KEJIaHUE COXPAHUTh UX B KAUECTBE MPEIKOB (B CMbICIIE
HacyienoBanus) 3 (HEKTHBHBIX KJIACCOB KaK KUBYIO AMATh O TIPOIECCE aHAIN3a U
MPOEKTUPOBAHMUS.

Ouenp yacto nipu pazpadotke I10 ¢ momorrsio He OO-MOAX0I0B CUCTEMA B
OKOHYATEJILHOM BUJIE HE COJEPKUT HUKAKUX 3aIMCeH 0 TeX 3HaYUTENbHBIX YCUTTUAX, KOTOpPhIE
OBLIM 3aTpadeHbl Ha ee mofydeHue. [t Tex, KTo BEIHYKACH OyIeT 00CITyKHBATh TAKYIO
CUCTEMY — PaCUIUPAThH, IEPEHOCUTD, OTJIAXKUBATh — MOHATH €€ 0e3 ITUX 3anucelt OyaeT
3aTpyIHUTENBHO.

VY OTI0’KEHHBIX KJIAaCCOB UMEETCSI TaK)Ke MPUMEHEHNE, TTOJTHOCThIO CBSA3aHHOE C
peanuzanueir. OHU CITyKaT AJis1 KIACCU(UKALUU TPYIIN CBSI3aHHBIX TUIIOB O0OBHEKTOB,
MPEIOCTABIISAIOT HEKOTOPhIE Hanbosee BaKHbIE MHOIOKPATHO HCIOJIb3YEMbIE MOAYJIH BHICOKOTO
ypOBHS, GUKCUPYIOT OOIIME CBOKWCTBA TTOBEICHUSI.

[Teperpy3ka — 3T0 cBsI3bIBaHME C OJTHUM UMeHeM Oosiee oJiHOro coaepxanusi. Hanbomnee
4acTo MeperpykarTcsi IMEHA IEPEMEHHBIX: TTOYTH BO BCEX S3bIKAX MPOTPAMMHPOBAHUS
pa3IUYHbIE 0 CMBICITY IEPEMEHHBIE MOTYT UMETh OJHO U TO € UMsI, €CJIM OHU MPUHAAIEKAT
Pa3TUYHBIM MOJYJISIM.

Jlis aToro obcyxneHus 6osee CylecTBEHHO SBIsIeTCs Meperpy3Ka Noanporpamm,
YACTHBIM CITy4aeM KOTOPOH SIBJISIETCS IEpErpy3Ka OrnepaTopoB, KOTOPast MO3BOJISIET
MCIIOJIb30BaTh OJIMHAKOBbIE NMEHA JJIsl HECKOJIBKUX MoANporpaMM. Takasi BO3MOKHOCTb MOYTH
BCErJ]a UMEET MECTO JJIsl apU(PMETUIECKUX ONEPaTOPOB: OJIHA U Ta K€ 3alHCh, a+b, 03HaUaeT
pa3IUYHbIE BUBI CIIOKEHHUS, B 3aBUCUMOCTH OT THUIIOB a U b.

Ponw neperpy3ku — Ileperpy3ka noamporpamm siBIsI€TCS CPEACTBOM, MPETHAZHAYCHHBIM
Juist KieHToB. OHa MO3BOJIET MUCATh OAWH U TOT K€ TEKCT, UCTOJIb3Ys pa3Hble peann3alun
HEKOTOPOTO MOHATHS.
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Tax 4To ke AaeT neperpyska noAIporpaMm petieHuIo IpooIeMbl MOBTOPHOTO
UCTIOJIb30BaHUs? DTO — CUHTAKCHYECKOE CPEICTBO, OCBOOOKIatoIIee pa3paboTYMKOB OT
HEO0OXOJUMOCTH MPUTyMbIBATh PA3JIMYHbIE UMEHA JIJISl PAa3HBIX peain3aluii HEKOTOPOi
olepaluu U, 1o CyIIECTBY, IEPEKIIAABIBAET 3Ty HOLLY HAa KOMIIBIOTED.

Jlabopamopuasa paboma Ne3

Hamucare mporpamMmy, TeMOHCTPUPYIONIYI0 paboTy ¢ oObekTamMu nByx Tumos: T1 u T2,
JUIS 4ero co34aTh CHUCTEMY COOTBETCTBYIOHIMX KiaccoB. Kaxablii OOBEKT IOKEH HMETh
uaeHTuuUKaTop (B BUAE NMPOU3BOJILHON CTPOKU CHMBOJIOB) U OJHO WJIM HECKOJBKO MOJEH AJis
XpaHEHUs COCTOSIHUA (TEKYIIEro 3HaUeHUs) 0OBEKTA.

Kmuenty (pyHKIMM main) HODKHBI OBITH JAOCTYIHBI CIEAYIOIIME OCHOBHBIC OIEPAIH
(MeTombl): co3AaTh OOBEKT, yHATUTh OOBEKT, IMOKa3aTh 3HAYCHHE OOBEKTa U MPOUYUE
JOTIOTHUTENIbHBIE ONepanuu (3aBUCAT OT BapuaHTa). Omnepanuu MO CO3AaHUIO U YIAJICHUIO
00BEKTOB HWHKamNCyiIupoBaTh B Kkiacce Factory. Ilpemycmorpers MeHIo, MO3BOJISIOLIEE
MPOJEMOHCTPUPOBATH 33/IaHHbIE ONEPALIUH.

[Ipu HeoOxomuMocTH B pa3pabaTbiBaeMble KIJIACCHI J1OOABISIIOTCA JOMOJHUTEIbHBIE
METOJbl (HampuMep, KOHCTPYKTOP KONHUPOBAHMS, OMepanus NpUCBaUBaHMUS WU T. I.) AN
o0ecrieyeHns HaAIeKamero (yHKIMOHUPOBAHUS 3TUX KIIACCOB.

Jlanee mnepeudncieHbl BO3MOXHBIE THUIBI OOBEKTOB W BO3MOXHBIE OTOJTHUTEIbHBIC
oriepaIuy HaJl HUMHU
Kuaace O0bekT
SymbString CumBoIbHas CTpOKa (MPOU3BOJIbHASL CTPOKA CUMBOJIOB)

BinString JIBouuHas cTpoka (M300pakeHrne JBOMYHOTO YHCTIa)

OctString BocsMmepuyHas cTpoka (M300paskeHrne BOCBMEPUIHOTO YHCIIA)

DecString Jlecatuunas cTpoka (M300pakeHHUE ECATUIHOTO YK CIIa)

HexString IlecTHannarepuuHas cTpoka (M300pakeHre MIeCTHAAIATCPUIHOTO YHCTIA)

[lepedyeHb NOMOTHUTEIBHBIX ONEpaLUii (METOIOB)
Onepanus (meron) Onucanue

ShowBinO [Toxa3zaTh n300pakeHUue TBOMYHOTIO 3HAUEHUS 00BEKTa
ShowOctO [TokazaTh N300pakeHNE BOCBMEPUYHOTO 3HAUYCHUS 00BEKTa
ShowDec () [Tokasate n300pakeHNEe NECATUIHOTO 3HAYCHHS 00bEKTa
ShowHexO [TokazaTe n300pakeHHUE MECTHAIIATEPUIHOTO 3HAYCHHS OO BEKT

operator +(T& s1, T& s2)  Jlnst 06bekToB SymbString — KOHKaTeHaIus cTpok sl u s2;
1151 OOBEKTOB MPOYHX KIJIACCOB — CII0KEHHE COOTBETCTBYIOIINE YHCICHHBIX 3HAUYCHUH C
NOCJIEIYIOIUM ITpeodpa3oBaHueM K Tuiy T.

Onepanus (Meron) Onucanue

operator —(T& s, T& s2) Anst 06bekToB SymbString — eciu s2 coepKuTcs

KaK MOACTPOKA B S1, TO pe3yIbTaTOM SBISIETCS CTPOKA, TOIyYeHHas U3 s1 yaneHueM
HOJCTPOKH S2; B IPOTUBHOM CIIydae BO3BpAIaeTCs 3HaUeHHe S1;

1151 0OOBEKTOB MPOYHX KIIACCOB — BBHIYUTAHUE COOTBETCTBYIOIINX YMCICHHBIX 3HAYCHUI C
HOCJEIYIOIUM NpeodpazoBaHueM K Ty T

IIpumeuanue: TlepBbie 4eThIpe ONEPAIMN MOTYT HIPUMEHATHCS K 00BbEKTaM JIIOOBIX KIIacCOB, 3a
UCKITIoueHneM kiacca SymbString. Tabnura 2.3 copepxuT crienupuKaiy BapuaHTOB.
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Crnenudukaiuy BapuaHTOB

Bapuanr T1 T2 Onepanun (MeTOAbI)
SymbString  BinString ShowOct(),
ShowDec(),ShowHex()
2 SymbString  BinString operator HT&, T&)
3 SymbString  BinString operator -(T&, T&)
4 SymbString  OctString operator HT&, T&)
5 SymbString  OctString operator -(T&, T&)
6 SymbString  DecString ShowBin(), ShowOct(),
ShowHex()
4 SymbString  DecString operator HT&, T&)
6 SymbString  DecString operator -(T&, T&)
9 SymbString ~ HexString operator HT&, T&)
10 SymbString  HexString operator -(T&, T&)
[lepedyeHb THIIOB OOBEKTOB
Knacc Ob6beKkT
Triangle TpeyronbHuK
Quadrate KBagpart
Rectangle MpAMoyronbHMK
Tetragon YeTbipexyrosibHMK
Pentagon MATNMYronbHUK

[lepedeHp TOMOTHUTEIBHBIX Onepauii (METO10B)
Onepanus (MeTon) Onucanue

MoveO [TepemecTuTh OOBEKT Ha MIOCKOCTH
Compare(T& obl, T& ob2)  CpaBHuTh 00BeKTHI 0bl 1 0b2 O MO
IsIntersect(T& obl, T& ob2) Omnpenenuts akt nepeceyeHuss 00BHEKTOB
obl u ob2
(ecTb mepeceueHre WU HET)
IsInclude(T& obl, T& ob2)  Omnpenenuth pakT BKIFOUCHHS 00BEKTa 0b2
B 00BeKT 0bl

Ta6auna 6. Creruduxanuu BapuanTon 11-20
Bapua T1 T2 Onepauuu (MeTOaAbI)
HT

11 Triangle Quadrate Move(). Compare(T&, T&)

12 Quadrate ~ Pentagon Move(). IsIntersect(T&, T&)

13 Triangle Rectangle Move(). Compare(T&, T&)

14 Triangle Rectangle Move(). I[sIntersect(T&, T&)

15 Rectangle  Pentagon Move(). IsInclude(T&, T&)

16 Triangle Tetragon Move(). Compare(T&, T&)

17 Triangle Tetragon Move(), IsIntersect(T&, T&)

18 Triangle Tetragon Move(). IsInclude(T&, T&)

19 Triangle Pentagon Move(). Compare(T&, T&)

20 Triangle Pentagon Move(). IsIntersect(T&, T&) Crpanmma 11 u3 27
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JlauHb1il Bug paboThl HE IpeaycMoTpeH YII.

XN B W=

—_
M=o

13.
14.

15.

16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

dopma A

9. HEPEYEHb BOITPOCOB K 9K3AMEHY

JVM, oGarit-kon, JIT-komnunsauusa, JDK, JRE, native-methods.
[TonsiTne cOopika Mycopa.

IlepBas nmporpamma Ha Java.

Code Conventions for the Java Programming Language
KommeHTapum, aHHOTauu

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbBIX PABOT, PE®PEPATOB

BceTpoeHHBIE TUIIBI JaHHBIX U onepauuu Hax HUMHU. [Ipuopurers! onepanuii.

KoHcTaHTsl: 11€51bIe, eiiCTBUTENbHBIE, CHMBOJIBI, CTPOKH.
[IpuMUTHBHBIC U CCHUIOYHBIE THITHI JAHHBIX.

IIpuBeaeHue TUMOB.

Y ci10BHBIN oneparop.

Omnepatops! nukia, break, continue, goto.

MaccuBel:  OOBSIBIICHHE,  ONpEICIieHue, WHUIHATN3AIINS,

MHOI'OMCPHBIC MaCCHUBEIL.

Oneparop BapHaHra.

uuka  for-each,

[TpoueaypHoe mnporpaMMHpOBaHUE, MOJIYJIbHOE MPOrpaMMUpPOBaHHE, OOBEKTHO-

OpPUEHTUPOBAHHOE NTPOrPaMMHUPOBAHHUE.

Mpunnunsr OIIOIT: abctpakuus, nepapxusi, OTBETCTBEHHOCTh, MOIYJIbHOCTH, KISS,

MHKAIICYJIALNS, HAaclleZJOBaHUE, TOTUMOP(HHU3M.

Craruueckue noss Kiacca

YpoBuu noctyna public, protected, private.

CeTTepsl U TeTTEPHI.

KiroueBoe cnoBo this.

Posns UML B OIIOII.

IIeperpyska mMeTon0B.

Konctpykropel. KoHcTpykTOphl 1O yMoJuyaHuio. Brei3oB

KOHCTPYKTODA.

CriocoObl MHULIMATH3AIUH TTOJICH.
Muanimanusanus cTaTUYECKUX MOJIEH.
ITakeTsl.

CrenudukaTopsl 10CTyTIA.

JocTtyn k kinaccam.

finalize() u cbopka mycopa.

[ToHsITHE KOMIIO3ULIMK KITACCOB.
ITonxnaccel.

[Heneruposanue.

JlocTyn K aeMeHTaM cynepkiiacca.
KonctpykTopsl 1 Hacie10BaHHE.
[lepeonpenenenre METOIOB MPU HACIETOBAHHH.
MHOroypoBHEBOE HACJIEIOBAHUE.
Bocxopsiee npeobpazoBaHre TUIIOB
KiroueBoe cnoBo final:

KOHCTPYKTOpa W3
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AJI1 IPUMUTHUBHBIX THITIOB,
JJIA CCBhIJIOYHBIX THIIOB,

38. MyCThI€ KOHCTAHTHI;

39. HEU3MEHHBIE apPTyMEHTBHI;

40. HEU3MEHHEIC METO/IbI;

41. HEU3MEHHBIE KJIACCHI.

42. [To3zmHee cBs3bIBaHUE, TOJIUMOPHHU3M.
43. KonctpykTops! u nomumopdusm.

44. AOCTpaKTHBIE KIIACCHI.

45.  Hutepdeiicol.

46. Otnenenne uHTEpdEiica OT pean3aluy.
47.  llarrepHsl.

48. [TapameTpu3zanust K1accoB 1 HHTEp(EcoB.
49. UrepaTopsl.

50. List.

51. LinkedList.

52. Crek.

53. MHOXecTBO.

54. Kapra.

55. Ouepenp.

56. O06paboTKa UCKITIOYUTEIBHBIX CUTYaITHH.

10. CAMOCTOSATEJIBHAS PABOTA CTYJAEHTOB

®opma o0yuyeHHs: ouHas

Hassanmue Buna camocrositeJibHOM padoThI Oo0bem B ®opma
pasieoB u TeM (npopabomka yueonozo mamepuana, qacax KOHTPOJIA
peuienue 3aoau, pepepam, 00K1a0, (nposepka
KOHmMPObHAA padoma, n0020Mo6Ka K coaue peuwienusn
3auema, IK3amena u op.) 3a0au,
pechepama u
op.)
Pasnen 1-3 — 78 OBJAJeHHs 3HAHUSAMU: uTeHue Tekcra | CM. IIpoBepka
(yueOHMKa, TEPBOMCTOYHUKA, IOMOJIHUTENILHOM | Ta0. 4.3 | mOMamHUX |
JUTEPATYphl): COCTABIEHUE CXEM W TaOJIHI] TIO MPAKTUYECKUX

TEKCTY, KOHCIIEKTHPOBAaHHE TEKCTA; BBIMHCKU
U3 Tekcra, pabora CcO cCIOBapsMH H
CIPaBOYHUKAMH, O3HAKOMJIEHUE C
HOPMATUBHBIMU  JOKYMEHTaMH;  y4eOHO-
ucciieloBaTenbCckas paboTa; MCIOJIb30BaHHE
ayiMo- W BHJE03AIMCEH, KOMIBIOTCPHON
TeXHUKU U VIHTepHeTa u jp.;

— 7151 3aKpeIICHUS U CUCTEMaTH3alluK 3HAHU:
pabota ¢ KOHCHEKTOM JieKiuu (oOpaboTka
TEKCTa); TOBTOpHas paboTa Hag y4eOHBIM
MarepuasioM (ydeOHHWKa, TIEPBOUCTOYHHUKA,
JIOTIOJTHUTENIBHON ~ JIUTEpaTyphl, ayAuo- H
BUJICO3AIMCEN); COCTABICHHUE IUIaHA U TE3UCOB
OTBETA; COCTaBJICHHE TabIHI ISt
cUcTeMaTH3allMy y4eOHOro MaTepHala; OTBEThI

pabort, 3agaHui,
coOOIIeHNIT U

Ap.

dopma A
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Ha  KOHTPOJBHBIE  BOMPOCH;  MOJATOTOBKA
COOOIIEHUH K BBICTYIUICHHIO Ha CEMHHape,
KOH(epeHuu; MOATOTOBKA pedepatos,
JIOKJIQJIOB;  cocTaBieHue  Oubnumorpadum,
TEeMaTHYECKUX KPOCCBOPJOB; TECTUPOBAHUE M
Ap-;

— aust (GOPMHUPOBAHMS YMEHUIL: pelIeHue 3a/1a49
U yOpaXHEHHH 1o o0pasily; pelieHue
BapUMATUBHBIX  3aJad HW  yIPaKHEHU,
MOJATOTOBKA U MPOEKTUPOBAHME, a TaKXKe MO-
JIETMPOBAaHNE DPA3HBIX BUAOB M KOMIIOHEHTOB
npodhecCuoHATBLHOM NeSITebHOCTH,
BBITIOJTHEHUE MPaKTHYECKUX pabor;
peduiekCUBHBIA  aHaIM3 MPO(HECCHOHATBHBIX
YMEHHH C HCIHONB30BAaHHEM  ayauo- |
BUJCOTEXHUKH H JP.

Texkymuil KOHTPOJb 3HAHMM NPOBOAUTCS IIPEIOJABATENIEM, BEIYILUMM IIPACTHUYECKUE
3aHATAA. TeKylnui KOHTPOJIb NMPOBOIUTCS IyTEM HHAMBHAYAJIBHOIO OIpOCa CTYIAEHTOB IO
pe3yibTaTaM OCBOCHHUS TEM, BBIHECEHHBIX Ha MpaKTHYecKHe 3aHATHS (10 MaTepuanam,
U3JI0KEHHBIM B JIEKIIMOHHOM Kypce).

MeTtoauyeckue peKOMEeHAANH K CAMOCTOSATeJIbHOI padoTe CTyIeHTOB.

/s nabopamopnou pavomur Nel.

Wzyuass C#, pa3paboT4MK CTaJKWMBaeTcsd C KilaccaMu M oObekTamu. Hampumep, BOT Kak
BBITJISTUT NIE€pBast IporpamMma JJr000ro HOBUYKa:

using System;

namespace OOPConsole

{
class Program
{
static void Main(string[] args)
{
Console.WriteLine("Hello World!");
}
}
}
3nech co3maercs kiacc Program, y koroporo ectb mMerom Main () — C HEro HadyWHaeTcs

BBITIOJIHCHUC IPOTPpaAMMEBI, ITIO3TOMY €I'0 HAa3bIBAKOT TOYKOM BXoza.

JInst BBIBOJIa TEKCTA UCHOJIB3YETCS CIEAYIOIIMI ONEPaTOp:
Console.WriteLine("Hello, World!");

Tyt nporpamma obpariaercsi k o0bekty Console u Bbe3biBaeT Meron WriteLine (), KOTOpbIi
BBIBOAUT MEPCAAHHOC 3HAYCHNUEC B KOHCOJIb.

Taxke y o0bekta Console ecTh pa3Hble CBOMCTBA!

Console.ForegroundColor = ConsoleColor.Red; //I{Bet mpudTa — KpacHbIi
Console.BackgroundColor = ConsoleColor.Blue; //L{BeT pona — cunmii
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Ecnu 661 He ObUT0 00BEKTa, OBLIIO OBI CIIOKHO OMPEIETUTh, IIBET KaKoro oHa u Kakoro mpudra
OyZeT yKa3bIBaThCs, TOTOMY YTO UX B IPOTPaMMe MOXET OBITh HECKOJIBKO.
IMpuseném npumep mpocroro kiaacca Character:
namespace OOPConsole
{

class Character

{

}
}
Bcé, uro HaxomuTcst BHYTpU (PUTYPHBIX CKOOOK, OTHOCHUTCS K 3TOMY Kiaccy. HecmoTps Ha TO
YTO OH IYCTOM, YK€ MOXKHO CO3JaTh €ro 3K3eMIUISIp — OOBEKT. DTO Ha3bIBAETCS OOBSIBICHUEM
WJIM NHCTAaHIIUPOBAHUEM.

Uto0b1 00BABUTH OOBEKT, HY’)KHO IEPEUTH K MeTOLy Main U HCIOJIb30BaTh CIETYIOMIUI KO

Character hero = new Character();

OTO MOXO0XKE Ha TO, KaK CO3JIal0TCS IEpPeMEHHBIC, HO BMECTO THIIA JIAHHBIX YKa3bIBaCTCS
Ha3BaHWe Kiacca. [locie 3HaKa NPUCBAMBAaHUSA YKAa3bIBAIOTCA KIIOYEBOE CJIOBO NEW U
KOHCTPYKTOpP — CIICIUAIbHBIA METOJI, KOTOPBIM IMO3BOJISET CO3/1aTh OOBEKT (0 HEM YHMTalTEe B
0JI0Ke 0 MeTOIax).

Kak no6aBuTh I10JISI ¥ CBOMCTBA KjIacca
Tenepr MOXHO A00aBUTH TIOJII M CBOWCTBAa A Kiacca. Ilome oOBsABISETCS Kak OOBIYHAS

NIEPEMEHHAs:

class Character

{
int health = 100;
int x = 50;
inty = 25;

}

Tenepb y 00beKTa €CTb CBOM MOJIS,, HO K HUM HENb3s1 OOpPAaTUTHCS M3BHE, MOTOMY YTO 3aKpPbIT
noctyn (moapoOHee 00 3TOM — B CTAaThe MPO MHKAMCYIAINI0). UTOOBI €ro OTKPBITh, HYXKHO
MIOCTaBUTh Tepe/ KaXIbIM IMoJieM KiroueBoe ciioBo public. To ke ClIOBO HY)XHO THOCTaBHUTH
nepes cIoBoM class.

public class Character

{
public int health = 100;
public int x = 50;
public int y = 25;

}

Terepb MOXHO BEPHYTHCS K CO3JAHHOMY OOBEKTY U 00PATUTHCS K €r0 TOJIO 3/I0POBBSI:
Console.WriteLine(hero.health);
Ecmu pgoctynm K mMOJISIM OTKPBIT, TO C HAMH MOXXHO TPOBOJIUTH BBIYUCICHHS WM IPOCTO

noJjiydyaTb HMX 3HAYCHHC. Ecmu xe HYXHO 3alp€TUuTh MHOCTYIl K OHNPCACICHHLIM IIOJIAM —
WCIIOJIb3yITE CBOMCTRA.
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OT0 crenuanbHble KOHCTPYKIMH, KOTOpPbIE MO3BOJIAIOT oOpamarbes K moisiM. UToObl co3nath
CBOWCTBa, HY)KHO CHadYaja 3aKpbhITh IOCTYI K IMOJISIM C TMOMOIIBIO YPOBHS JOCTyMa private —
TOrJa OHU OYJyT AOCTYIHBI TOJIBKO U3HYTPH KJlacca:

public class Character

{
private int health = 100;
private int x = 50;
private int y = 25;

}

Tenepb Henb3st y3HaTh 30pPOBbE WJIM KOOPAUHATHI O0BEKTA MM U3MEHUTh MX. UTOOBI CHOBa
OTKPBITh K HUM JOCTYII, CO3/1alTe CBOWCTBA:

public int Health
{
get
{
return this.health;
}
set
{
this.health = value;
§
§
public int X {
get
{
return this.x;
}
}

Tyt yka3piBaeTcss ypoBeHb AocTymna public, 3aTeéM THI CBOMCTBa W ero ums. MimeHa cBOWCTB
IMPUHATO HAYUHATH C 3arjaaBHONI 6yKBBI, 1 OHHU OOJI’KHBI COOTBETCTBOBATH MMCHMU I10JIA. BHYTpI/I
CBOWCTBA BCTPEUYAIOTCS J1BE KOHCTPYKIIUU:

get (rerTep — TMO3BOJIAECT TMOJYYWTh 3HAYCHHE CBOMCTBA). B Hell Bo3BpamaeTcsi 3HaYCHHE,
KOTOpPOE UJET MOocie KI0UEBOro CjIoBa return;
set (ceTTep — MO3BOJSET W3MEHHUTH 3HaueHHe). B Hel yka3piBaeTcs mojie, KOTOPOE HYKHO

N3MCHUTD, UCIIOJIb3YA 3HAYCHUC Value.

Taxke TYT MOXXHO 3aMETUTh KJtoueBoe cJioBo this, koTropoe o0o3HauaeT, YTO TIOJIE
MPUHAJICKUAT 3TOMY 00BeKTy. Mcmonp30BaTh €ro HEoOs3aTENIbHO, HO OHO JielaeT Koj Ooiee
YUTAECMBIM.

Taxkue MaHUNYJISIMK HYKHBI JUI TOTO, YTOOBI TOCTYT K MOJISIM OCYIIECTBIISUICS TOJIBKO TakK, KakK
3TO HYXHO pa3paboTunky. Hampumep, MOXXHO co37aTh CBOMCTBO, 3HaUCHHE KOTOPOro Oyaer

3aBUCETH OT BLINIOJTHCHUSA YCIIOBUAA:

public bool IsAlive
{
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get

return this.health > 0 ? true : false;

}

3HaveHue, KoTopoe OyeT BO3BPAICHO, 3aBUCHT OT 3/I0pOBbs epcoHaXka. Ecnu oHO HIDKe HYII,
To Oynet nepenano false, a ecnu BoIie — true.

Tenepb MOXXHO NMPHUCTYNUTH K paboTe ¢ moBeneHueM 00beKTOB. OHO peann3yeTcst ¢ MOMOILBIO
METOJIOB — CIEIMANBHBIX OJIOKOB KOJIa, KOTOPBIE MO3BOJIAIOT H30€XaTh MOBTOPEHUH B IIPOEKTE.

Metonpl SBIAIOTCS aHajmoramMu (PYHKIMKA (BO3BpaIlalOT 3HAa4YeHWUE) MW mpouenyp (He
BO3BPAILIAIOT), HO C TOW Pa3HULIEH, YTO OHHU SIBIISAIOTCS YACThIO KaKOro-to kiacca. Hampumep,
MokHO B kjacce Character co3mate Meron Move (), KOTOpwI OyJeT OoTBedaTh 3a JIBUIKEHUE
nepcoHaxa.

public void Move(string direction)

{

switch (direction)
{
case "forward":
this.x++;
break;
case "backward":
this.x--;
break;
case "up":
this.y++;
break;
case "down":
this.y--;
break;

}

CHauaJia yKa3pIBaeTCsl YPOBEHb JIOCTyTa public, 3aTeM TUI BO3BpaIaeMoro 3Ha4eHus (B JaHHOM
clly4ae HUCHoJb3yeTcss void, 4TO TOBOPUT KOMIWISATOPY O TOM, YTO HHUYETO BO3BpallaTh HE
HY’KHO). 3aTeM UJET Ha3BaHHE METO/Ia ¥ KPYTJIbIe CKOOKH.

BHyTpu cK0OOOK yKa3bIBalOTCS apryMEHThI, KOTOpbIE HpPUHUMAeT MeToJ] (B JaHHOM clyyae
HaIpaBJIEHUE IBH)KEHUS ), — OT MEePEIaHHbIX apryMEHTOB 3aBUCUT Pe3yJIbTaT paboThl METO1A.

Bot npumep BbI30Ba MeTOAA:
Character hero = new Character();
string command = string. Empty;
while (command != "exit")

{

Console.WriteLine($"You are at {hero.Coordinates}. Where to go?");
command = Console.ReadLine();
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hero.Move(command);
}
[Tonb3oBaTens BUAUT CBOM KOOPAMHATHI M BBOAWUT HAINPABICHHUE [IBIKCHUS, a TEPCOHAXK
JIBUTAETCS ¢ ToMoIIbIo MeToga Move (). Bcé aTo moBTOpsieTcs, moka He OyAeT BBe/leHa KOMaH/1a
exit.
Ecnn ke Hy»KHO, 9TOOBI METOJ| YTO-TO BO3BpaIllall, TO YKa3bIBACTCSA €r0 THIT M HCIIOJIb3YeTCs
omeparop return:

public bool Collide(Character ch)

{
if (ch.X == this.x && ch.Y == this.y)
{
return true;
}
else
{
return false;
}
}

OTOT MeTOoJ MNpUHMMAeT B KayecTBe aprymeHtra o0bekT kiacca Character u cpaBHHBaeT
KoopauHaThl. Eciii oHu paBHBI, TO METOJ BO3BpAIlaeT 3HaUeHUE true, a nHaue — false.

Bot kak 3T0 MOYKHO MCIOJIb30BaTh:
Character hero = new Character();
Character npc = new Character();

bool collide = hero.Collide(npc);

if (collide)
{
Console.WriteLine("Objects are on the same position.");
H
else
{
Console.WriteLine("Objects are not on the same position.");
H
Console.ReadKey();

s nabopamopnoin padomur Ne2
Coznanue kinacca
st mpumepa Bo3bMEM Kitace «ABToMoOMIE». UTo nMeeT aBToMOOMIBL? B wacTHOCTH, 3TO:

. Mapka;
. IBET;

. MOIIIHOCTH (B J1/C);

. MaKCUMaJbHasi CKOPOCTh (KM/4);
. 00BEM Oaka (i1);
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. pacxox torunBa (1) Ha 100 kM myTH.
Hanumewm kimacc Car (aBTomo06uns) Ha C# (aHanoruvso Ha Java):
public class Car
{

private string brand;

private string color;

private int power;

private int maxSpeed;

private int volumeOfTank;

private double fuelConsumption;
}
Kak BbI MOTIM 3aMEHUTH KJ1acC OOBSBISAETCS TaK: MOAU(PUKATOP JOCTYIIA, KIIOUEBOE CIOBO class
U uMs kiacca. Teno kiacca onpenensiercs GurypHbiMu ckoOkamu. BHyTpu kiacca oObsBICHBI
€ro TOoJIA.
CrnenyeTr moHuMaTh, YTO KJIacC — 3TO KapKac, MHaue roBOps, OMKCaHUE pearbHOro oonrekra. Ha
OCHOBE JTOTO “OmMMCaHUs”’  CO3JAIOTCS  AK3EMIUIAPBl  pealibHOro oObekTa. JlormuHo
IPEINONIOKUTh, YTO HEOOXOIWM MEXaHW3M [UIsi [PUCBAaMBaHUS 3HAUYCHUAM  IOJIeH
XapaKTepUCTHK 00beKkTa. /|1 3TOTro CyIecTBYIOT KOHCTPYKTOPHI Kilacca.
KoncTpykTop kiacca
KoHcTpykTOp Kilacca — 3TO cHenuaIbHBI METOJ, KOTOPBIA BBI3BIBACTCS NMPH CO3JaHUU HOBOTO
00BEKTa W HCIOJB3YeTCS Ui WHHUIMATU3alWu MOoJIeH Kilacca 3HAYEHUSIMHU, a TaKxke s
HayalbHBIX BBIYMCICHUH, ecinu OHUM HeoOxonaumbl. Ilocie co3maHust 0OBEKTa KOHCTPYKTOP
BbI3BaTh Henb3s. KpoMe Toro, JaHHBIN METO HUKOT/1a HE BO3BpAIllaeT HUKAKOTO 3HAYECHHUS.
Hanumewm KOHCTpYKTOp [UIsl MHULIMAIU3aluy 1ojen B kiacce Car:
public class Car
{

private string brand;

private string color;

private int power;

private int maxSpeed;

private int volumeOfTank;

private double fuel Consumption;

//KOHCTPYKTOP KJ1acca
public Car(string newBrand, string newColor, int newPower, int newMaxSpeed,
int newVolumeOfTank, double newFuelConsumption)
{
brand = newBrand;
color = newColor;
power = newPower;
maxSpeed = newMaxSpeed;
volumeOfTank = newVolumeOfTank;
fuel Consumption = newFuelConsumption;
}
}
Kouctpykrop oObsiBiusiercss Tak: public Wwms ([mapamerpsi]). Hamuume mnapameTpoB He
00s13aTenbHO. COOTBETCTBEHHO BBIJICIISIFOT KOHCTPYKTOPBI KJlacca:

. 0e3 mapameTpoB
. C mapameTpaMu
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Moaudukarop gocryna obsi3aTeabHO public, TOCKOIBKY KOHCTPYKTOP BCETJa BBI3BIBACTCS BHE
KJacca.

Krnacc Moxer comepkarh HECKOJIbKO KOHCTPYKTOPOB C pa3HbIMU Napamerpamu. [lpu cozmaHum
00BeKTa OyJeT BbI3BaH TOT, KOTOPBIM MOJXOAUT IO IapaMeTpaM.

Co3nanune 3K3eMIuBIpa Kiacca

Cozmamum sx3emiuisip (o0bekT) kimacca Car Ha mpumepe aromoOmnss Popa. dns storo
MOHAA00UTCS OTIEPATOP NEW.

. Ford (mapxka)

. Cepprit (1BET)

. 150 (MotHOCTB)

. 210 (MakcuMalIbHasi CKOPOCTBD)

. 55 (o6béM Oaka)

. 6.4 (pacxo/1 TOIUTMBA B CMEIIAHHOM ITUKJIC)

Car ¢ = new Car("Ford", "Cepsrit", 150, 210, 55, 6.4);

Cam 1o cebe KItacc SIBIISICTCS CChIIIOYHBIM THUIIOM JaHHBIX.

Ecnu ObI HamI kace He coepikal KOHCTPYKTOpa ¢ apaMeTpamu, TO CO3/IaHue HOBOTO 00BEKTa
MIPOMCXOAMIO OBI TaK:

Car ¢ = new Car();

MeTtonrp! Kj1acca

B OOIl wMeromsl kjacca CXOXM 10 Ha3HAYeHWI0 ¢ (QYHKOUSIMH €3 TPOLEAYPHOTO
IPOTPaMMHUPOBAHHUSL.

OObmas cxema oOBsBIeHUss Merona: [moamduraroploctyna] tunBoszBpamaemoro3nadyeHus
umsaMerona ([aprymeHTsi]) { }.

. Tun Bo3BpaiaeMoro 3Hau€HUSI MOXKET ObITh void (HMUYEro He BO3BPAIIACT);

. Hanmdme apryMeHTOB HEOO0S3aTENBHO.

CozmaguM MeToJ, KOTOPBIA pacCYMTaeT Ha CKOJbKO KHUJIIOMETPOB MYTH XBATHUT MOJHOTO Oaka
OeH3uHa:

public double QuantityOfKilometers()

{
double quantity = 100 * volumeOfTank / fuelConsumption;

return quantity;
A TarKke Co3JaIuM METOJ C TeM X MMEHEM, HO C MapaMeTpoM — KOJUYECTBOM TOILIMBA;
paccurTaeM Ha CKOJIbKO KHJIOMETPOB ITyTH €0 XBAaTHT:
public double QuantityOfKilometers(double volume)

double quantity = 100 * volume / fuel Consumption;

return quantity;
}
Meroapl ¢ OAMHAKOBBIM UMEHEM CO3/1aBaTh MOKHO, HO OHHM JOJIKHBI UMETh Pa3HbIe apryMEHThI
(Mo KONMMYECTBY WU TUIYy JaHHBIX; MOTYT OTCYTCTBOBaTh BoBce). KommuiiaTtop BeIOEpeT TOT,
KOTOPBIN MOAXOAUT MPHU BBI30BE METOA MO apryMeHTaM. MeTobl ¢ UACHTUYHBIMA UMEHAMU, HO
pa3HBIMH IMapaMeTpamMu, WLTIOCTpUPYIOT osmmopdusm B OOIT.
BrizoBem gannbie MeTosl i Hattero Gopaa u BeIBeieM pe3yIbTaT BHIIOJHEHUS B KOHCOJIb.
//IC#
Console.WriteLine(c.QuantityOfKilometers());
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Console.WriteLine(c.QuantityOfKilometers(10));

//Java
System.out.println(c.QuantityOfKilometers());
System.out.println(c.QuantityOfKilometers(10));
Pesynbrar BeIUMCICHUN:

[MpuBeném oOmIyro cxemy BBI30Ba METOJA JJIsi K3eMIULsipa Kiacca (MCIOJIb3YeTCs Omeparop
“rouka’): umsaOx3emiusipaKnacca.imsiMerona([aprymeHTshI|);

c.QuantityOfKilometers();
c.QuantityOfKilometers(10);

Wrak, monBonss UTOrM, OTMETHM, 4yTO Oa3zoBas cTpykTypa kiacca B OOIIL, sto (B mobOom

TOPSIZIKE):

. oJIsA (IaHHEIC);

. KOHCTPYKTOP(bI);
. METO/IBI.

/Jlna nabopamopnou pabomur No3
C# — cTporo THUNU3UPOBAHHBIN S3bIK. JTO 3HAYMUT, YTO Bbl HE MOXKETE€ MOMECTHUTH
CTPOKY B NIEPEMEHHYIO THIMa int — CHavajga HY»XHO MpOBeCTHU mpeoOpazoBaHue. Tak ke U B

METO/I HeJIb3s mepeaarh mapameTp tuna float, eciau mpu oOBSIBICHHH METOJa OBUT yKa3aH THII
double.

OnHako eciaw Bbl 3KcrepuMeHTHpoBanu ¢ MertogoM WriteLine() xmacca Console, To
MOTJIM 3aMETHUTh, YTO B HETO MOKHO IIEPEIaBaTh apIyMEHTHI Pa3HBIX THIIOB:

Console.WriteLine("Hello, World!"); //string

Console.WriteLine(50f); //float

Console.WriteLine(0.23); //double

Console.WriteLine(42); //int

Console.WriteLine("The numbers are {0} and {1}", 17, 3); //Ctpoka ¢ uHTEpHIOIAIUCH
Kaxercs1, 4To HapymieHa TUIH3AIHS, HO KOMITHJISATOP HE BBIAAET OMIHOKY .
Tak mpoucxoaut moromy, 4yto y Metoga WriteLine() ecTb meperpy3ku — METO/bI ¢ TaKUM

K€ Ha3BaHWEM, HO IPHHUMAIOIINE JIPYTHE apTyMEHTHI:

int Sum(int a, int b)

{

return a + b; /CymMma IByX IENBIX YHCEI

}

double Sum(double a, double b)
{

return a + b; /CymmMa AByX umcen ¢ ruaBatonieit 3anaroii (double)
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float Sum(float a, float b, float c)

{

return a + b + ¢; //Cymma Tpéx uncen ¢ mmaBaromeit 3ansatoi (float)

}

int Sum(int[] array)

{

int sum = 0;

foreach (int num in array)

{

sum += num,;

return sum; //CymMma BceX IEJIbIX YUCeT B MACCHBE

}

Korna BbI Be130oBeTe MeTo Sum(), KOMIOWISTOP 10 NEepeJaHHbIM apryMEHTaM Y3HAeT, KaKylo
U3 €ro Meperpy30K Bbl UMEIH B BUIY — TaK Xke, Kak 3TO MPOUCXOAUT ¢ MeTtogoM WriteLine().

[Ipy 5TOM CTOMT YYHMTBHIBATH, YTO 3HAYEHHE HUMEIOT TOJBKO THIIbI
nepegaBaeMbIX apryMeHToB. Hampumep, MOKHO HamucaTh Takue NeperpysKu:

int Multiply(int a, int b)
{

return a * b;

void Multiply(int a, int b)
{

Console.WriteLine(a * b);

}

n KOJIHUYCCTBO

VY 3TUX METOJOB OJMHAKOBBIE I[ApaMETphbl, HO pPa3HbIM BoO3BpamaeMblil Tul. llombiTka
CKOMITMJIMPOBATh TaKOW KOJA MPHUBEAET K OMMOKE — TaK K€, KaK M CO3JaHUE MEperpys3ku ¢

TaKUMHU )K€ apryMEHTaMu, HO C APYTUMHU Ha3BaHUSMH:

int Multiply(int a, int b)
{

return a * b;

}

int Multiply(int num1, int num?2)

{

return num1 * num?2;

To ke camoe MOXKHO CACJIaTb U C KOHCTPYKTOpaMU KJIACCOB:

class Item

dopma A
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public string name;
public int price;
public int Ivl;

public Item()

{
this.name = "Item";
this.price = 15;
this.lvl=1;

§

public Item(string name)

{
this.name = name;
this.price = 15;
this.lvl=1;

}

public Item(string name, int price, int 1vl)

{

this.name = name;
this.price = price;
this.lvl = 1vl;
H
}

AJbTepHaTHBA ATOMY PEIICHUIO — yKa3aThb 3HAYEHUS JJIsl QpTYMEHTOB 10 YMOJIYAHUIO:

public Item(string name = "Item", int price = 15, int Ivl = 1)

{

this.name = name;
this.price = price;
this.lvl = 1vl;

}

Hecmotps Ha, TO 4TO 37€Ch MEHBIIE KO/Ia, HA MOM B3I, 3TO MOXKET 3amyTaTh. [loToMy 4TO
HpI/II[éTCH Ka)KI[BII\/'I pa3 3aI10JIHATh BCC 3HAUYCHUA, JAXKE CCJIIU Hy)KeH TOJIBKO OJUH apFYMeHT nu3
KoHIIa crnucka. [leperpy3ka >ke MO3BOJISIET ONPENCIHTh W TMOPSAOK TMapamMeTpoB (€cid OHHU

Pa3HBIX TUIIOB).

[Teperpy3utb MOXKHO Ja)Ke ONepaTOpbl, TO €CTh:

o +

o

b )

b )

o ¥

o /,

¢ =,

o >

o <

° =
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o <=,
ﬂJISI 3TOT'0 B OIIPEACIICHUHN KjIacCa HY>KHO ,I[O6aBI/ITB BOT TaKyI0 KOHCTPYKIHIO:

public static Bo3Bparaemsblii_THIT operator orepaTop(apryMeHTHI)

{

//JToruka
Tak Kak MCTIOIB30BATHCS ATOT OMEPATOP AOJIKEH 03 0O0BSIBICHHS dK3eMIUIIpa Kinacca (iteml
+ item2, a He item1 item1.+ item?2), To yka3siBaroTCst MoAuQuKaTopsl public static.

Hampumep, Mbl xoTuM yayumarh npeaMmersl B urpax. Bo muormx MMOI nmomynsphaa
MEXaHMKa, KOIrZJa OJWH INpeAMET yJydliaercs 3a C4€T Apyroro. Mel MOXKEM CAEIaTh 3TO C
IIOMOILBIO IIEPETPY3KU OIIEPATOPa CIOKEHUS:

public static Item operator +(Item i1, Item 12)

{

return new Item(il.name + "+", il.price + i2.price / 2, ++il.lvl);
§

Tenepb npu crnokeHUH JABYX OOBEKTOB Kiacca Item mbl OyaeM moiydarh TPeTHUil 0OBEKT C
yJIy4IICHHBIMH ITapameTpaMu. BoT mprumep ucnonb30BaHHs TAKOTO OIepaTopa:

//Co3nmaém Tpu mpeamMera

Item i1 = new Item("Sword", 15, 1),
Item 12 = new Item();

Item 13 = new Item();

Console.WriteLine($"{il.name} | Price: {il.price} | Level: {il.lvl}"); //BeiBomum
HapameTphl IEPBOTO IpeIMeTa

1l +=12; //YnydmaeM npeaMeT ¢ MOMOIIbIO IPYroro mpeaMera

Console.WriteLine($" {il.name} | Price: {il.price} | Level: {il.lvl}"); /CHoBa BBIBOIUM
JTaHHbBIC

il +=13; //TloBTOpsieM ynmydIieHHe

Console.WriteLine($"{il.name} | Price: {il.price} | Level: {il.lvl}"); /BoiBoguM HOBBIC
XapaKTEPUCTHKU

Xota tunuzanms B C# cTporasi, TUIIBI MOXKHO NpeoOpa3oBbiBaTh. Harmpumep, Mbl MOXeM
KOHBEpTHUpOBaTh yrciio tuna float B uncno tuma int:

float x = 50f;

int y = (int)y;

C TOMOIIBIO TIEPErpy3KH ONEPATOPOB IMPEOOPa3OBAHUS THIIOB MBI MOXKEM IIPOIHUCAThH
T00YI0 TOTUKY /Il KOHBepTaluu o0beKTOB. [t HarsimHOCTH co3aaauM kiacc Hero:

class Hero

{

public string name ="";
public int str = 1;
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public int dex = 1;
public int intel = 1;
public int Ivl=1;
}
B stoMm kiacce xpansarcs naHHbie 0 nepcoHaxe. B MMO yacTo MOXHO YBUIETHh TaKOM
napameTp, Kak MoIllb — 3TO CyMMa BCEX XapaKTEepPUCTHK repost win npenmera. Hampumep, eé
MO’KHO MOCYMUTATH MO ceayoueit popmyre:

Morp = (cuiia + JOBKOCTh + UHTEIJIEKT) * YPOBEHBD.

Mpbl MOXEM HCIONb30BaTh MPEeoOpa3OBaHHUE THIIOB, YTOObI ABTOMATHUYECKU MEPEBOAMTH
00BEKT B €ro MoIlb. J{J1s 3TOro Hy»KHO HUCIOJIb30BaTh TaKyl0 KOHCTPYKITHUIO.

public static implicitjexplicit operator HOBbIN THI(MCXOIHBIA THUII arg)

{

// noruka
Moaudukatop implicit rOBOPUT KOMIHIISATOPY, YTO MPEOOPA30BAHHE MOKET ObITh HESBHBIM.
To ecTb 0OHO cpaboTaeT, eciiu HamucaTh Tak:

Hero h1 = new Hero();
int power = h1;
Explicit, Ha060poT, 03Ha4aeT, 4YTO NMPeoOpa3OBaHMUE TOHKHO OBITH SIBHBIM:

Hero h1 = new Hero();
int power = (int)h1;
Bort kak Oyner BHITIIAIETH NIeperpy3ka npeodpa3oBanus 00bekTa kiaacca Hero B int:

public static explicit operator int(Hero hero)

{

return (hero.str + hero.dex + hero.intel) * hero.lvl;

}

Bort kak oHa OyJeT HCTIOB30BaThCS:

Hero h = new Hero //Co3naém repost

{
name = "Super Dragon Slayer 2000",

str =10,
dex=7,
intel = 25,
Ivl=5

¥

int power = (int)h; //KonBeptupyem ero B int

Console.WriteLine($" {h.name}'s power: {power}"); /BoiBorM pe3ysbTarT
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11. VUEBHO-METOJMYECKOE H HHDOPMAITHOHHOE OBECITEYHEHHE

JUCITHILTHHBI
a) Cnncok peroMenayeMoii AHTepaTypol
OCHOBHAS
1. Tysosckuii, A.®. OOLEKTHO-OPHEHTHPOBAHHOE MpPOrpaMMHUpOBAHHE: YydebHoe
nocobue ana npuknagHoro Gaxanappwara/ A. @. Tysosckmil. — Mocksa: Hapareasctro

HOpait, 2018. — 206 c. — (Yuusepentersl Poccnn). — ISBN 978-3-334-008494. — Texker :
anexrpornsiil // ABC I0paiit [cakit]. — URL: htips:/furait.ru/bcode/4 14163

2. Pauees C. M. [lporpammupoeaine Ha azeike CH : y4eb. nocobue / C. M. Pauees;
V'Y, ®MuHT. -Vieasosck : ¥nl'¥Y, 2015. - 3ara. ¢ 3kpana; Hmeerca nev. ananor. -

OnexkTpoH. TekcToBwie jgad. (1 «paiin 174 KB} - Teker :  2MeKTPOHHLIA.
http://lib.ulsu.ru/MegaPro/Download/M Object/325
AOMOAHHTE LA

1. Awapuaa H.B., O8uexTHO-OpHEHTHPOBAHHOE nporpammupoBaHde B CH++: JEKUHH M
ynpakHeHHa : Yuebnoe nocobue ana sylos / Awapuna M.B. - M. : lopavan nuuns - Teaekom,
2017. - 336 c. - ISBN 978-5-9912-0423-1 - Texct : 3nextponHuii // 3BC "KoHeyawTant
crynenta™; [cait]. - URL : http:/fwww.studentlibrary.ru/book/ISBN9785991204231.himl.

yuedHo-MeTonueckan

1. Kapxosa Fanuna Anewceesha. [lporpaMmHas peann3aliA KOHEYHLIX ABTOMATOB!
yuel.-meToa. nocodue / JKapkosa lanwna Anekceessa, A. B. Japros; Ynl'¥, ®ak. marem.
uadopm. Texnonorui, Kad. nadopy. texnonoruii. - Yabanosck : ¥Yal'y, 2011, - Hueetca neu.
aHanor. - ONekTpoH. Texctopele gan. (1 Qadin @ 350 KG). - Tekcr : 3nekTpoHHbIA.
http:/lib.ulsuru/MegaPro/Download M Object/633

2, Wapkosa . A

METOAHUECKHE YKa3aHWA JIA CAMOCTOATENbHOH paboTel CTYASHTOE N0 AWCLMIIIHHE
«OOBEKTHO-OPHEHTHPOBAHHOE  MPOrpaMMHPOBAHME»  AA  CTyAeHTOR  OakanaBpuata o
HanpasnenusM  noarotoskd  09.03.03  «llpuknaguas  HHpOPMATHKA», HANPABICHHOCTL
(npodmns/cneumanniauns)  Mudopmannonnans  cdepa u 02.03.03  «Maremarnueckoe
ofecnedeHne W aAMHHHCTPHPOBAHHE  WH(POPMAIMOHHBIX  CHCTEM»,  HANPABICHHOCTE
(npomns/cneunannzauns) Texnonors nporpaMmapoBanua o4Hol Qopmel ofyuenns | T
A. Xapkopa; YaI'Y, ©®MHuAT. - VYneawosck: Yal'¥, 2019. - 3arn. ¢ 3Kpana;
HeonyGnuKkoBaHHEI pecypc. - DnekTpod. Tekctosele jad. (1 cdadin: 315 Kb). - Tekern
ANEKTPOHHBIA, DNeKTPoHHbIA fokyMeHT (THN: pdf, pasmep: 315 KG)
Lib.ulsu.ru/MegaPro/Download/MOhject/7244

CorpacosaHo:
[n. Gubnuorexaps HB Val'V [/ INonuwa H.1O,  / ‘Z"\E’f /__ 05.06.2020

DNFRHOCT L COTRY AHHEL Hay | B0l ON0NHOTERH [ 0 6 (] - MoANHCE OaTa

i) Mporpammnoe obecnedenne:

Jlns npoBeaeHHa 3aHATHI TPeGyOTCA MYJILTHMEIMAHBIC CPEACTBA: KOMILIOTEP C MAKETOM
nporpamm Open Office, Web Gpay3sep 1 npoekTop.

Jna nposeaenna nabopatopHeix  pabor no Kypey «O0BEKTHO-OPHEHTHPOBAHHOE
nporpaMMipoBanier TpelyeTca KOMDBIOTEpPHBIH Kaace, nogkmodeHned k JIBC ¥Yal'V ¢
BhixoaoM B HHTepHeT H ¢ yeraHoBaeHHbiM 10 — M5 Visual Studio.

B) Mpodeccnonaibibie 6a3kl 1aHABIX, HEGOPMALHOHHO-CNIPABOTHEIE CHCTEMBI
1. DnexrpoHHBil katanor HaysHoi GnGanorexn Yo'V (http:/lib.ulsu.ru).

2. 9BC IPRbooks (www.iprbookshop.ru).

3, DneKTpoHHO-0M0NHOTEYHBIE CHCTEMBI
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4, Cucrema FAPAHT [DnextpoHHbli pecypc|: 3MeKTPOHHBIH NEPMOOMYECKHA CNpaBOYHHE |
HII «TAPAHT-CEPBHC::. - Snextp.aad. M., [201-].

5. Koncyavstantllmoc: [nexTpornslii pecype]: crnpasoudas npasosas cHcTema. [ Komnanna
aloncynerant [Tmoey - Dnexrp.nad. M.: Koncynstantllntoc, [201-].

CornacopaHo: 0 7
Jam. Hau, EHH! {Knoukopa AB. /¢ Y ~ 05.06.2020
i) T COTEY HHER ] LT IER EETA

12. MATEPHAJIBHO-TEXHHYECKOE HJIH HHDOPMAIHOHHOE
OBECHEYEHHE JHCHHILIHHBI

AYIHTOPHH AR NPOBEOEHHA Nexkudi W JabopaTopHBIX 3JaHATHE, 018 NpOBEdEHHA
TEKYIIErD KOHTPOAA M MPOMEXKYTOMHOH ATTECTALMM, TCPYNMOBRIX W HHAMBHAYANLHLIX
KOHCYTBTALIMI.

AYIHTOPHH  YKOMIIEKTOBAHL CHOCHHANHIMPOBAHHOA mMedenwlo, yueOHOH AOCKO.
AYIHTOPHH 117 OPOBEIeHHA NeKUWid oDopyaoBaHbl MyNbTHMEIHAHBIM 0DOpYAOBAHHEM /1A
npenoctasnenus  wHpopmauny Oonelwof  ayautopui. [loMelweHua 118 camMOCTOSTENBHOM
paboThl OCHALEHL! KOMNBIOTEPHOH TEXHMKOH € BOIMOMHOCTBID [OJKIHOYEHHMS K CETH
«MuTepHeT»s u ofecneqeHuem ocTyna K anexTponnol uudpomannonno-o8paosaTensHoi
cpcac, INCKTPOHHO-OuGAnOTEedHOR cHeTeme. [lepeuent obopyaopaiivag, HCNOALIYEMOTo 0
yueGHOM Npouecce, YKa3kIBAETCA B COOTBETCTEHM CO CBEAEHHAMHE O MATEPHATEHO-TEXHHYECKOM
ofecnedeHHH H OCHALLEHHOCTH 00pa3oBaTe/bHOTD NPOLEccd, Pa3MELIEHHEIMA Ha OHUHATEHOM
caiite ¥iI'¥ e paznene «Ceeaenna 00 oOpazopaTensHOA OpraHn3aLmMHg,

13, CHEHHAJIBHBIE ¥ CJHOBHA LA ObYUAKOUKMXCH C OI'PAHHYEHHBIMH
BO3IMOKHOCTIMH 3JOPOBLS

B cnydyae HeoOXxoaumocTH, OOYYalOUIHMCA H3 YHCIA JHIL C  OMpaHWYeHHBIMH
BOIMOMKHOCTAMH 3I0POBLE (M0 3a8BMCHHID 00YYAIOILEroca) MOTYT MpeilaraThes OfHH W3
CASAYHOLHX BAPHAHTOE BOCHPHATHA HHQOPMALUMHM © YYETOM HX  HHIMBHIYANBHBIX
ncuxofuIngecknx ocobenHocTeil:

— 08 NHU C HAPYLLEHMAMM 3PEHMA: B nedaTHod Qopsme yBenuueHHBIM wWpHdTOM: B
(lopme 3NEKTPOHHOrO JokyMenTa: B cpopme ayauodaiinag (nepepol yuyeOHBIX MATEPHANOB B
ayauotopMat); B neuatHoil opme Ha Aspike bpaiind; HHIAHBHIYANLHBIE KOHCYNBTALHH C
MpHBAEYEHHEM THPAOCYPAONEPEBOAYHKA, HHAHBHAYANEHEIE 38/1AHHA H KOHCYIbTALIHH;

- O JHU © HapylUeHHAMH Chyxa: B nedatHoll dopse; B diopMe 3MEKTPOHHOTO
OOKYMEHTA; BHASOMaTEpHabl ¢ CyOTHTPAaMH, MHAHBHAYANEHEIE KOHCY/ILTALHH ¢ [PHBIEYSHHEM
CYpAOMEPEROAYHEA; HHIHBHIYANRHBIC 380aHHA H KOHCYILETALHH]

- ANA JHL ¢ HAPYLIEHHAMH ONOpPHO-ABHTATEJRHOTO AnmapaTa: B meuaTHol dopse; B
(opMme 3INEKTPOHHOIC JOKyMeHTa; B Qopme ayanodaiina; MHIAMBHAYAIbHbE 3aJaHMA W
KOHCYILTALHH.

B ciyyac HEODXOIMMOCTH HCMONB3I0BAHHA B yuehHOM Npoecce
YACTHYHO/HCKIIOUHTENBHO  AHCTAHLHOHHBIX  ODpaI0oBaTeNBHEIX  TEXHOJNOTHA, OpraHH3alusA
paGotur [MMIC ¢ odyusawwmmues ¢ OB3 u mHBAIMIAMH NPEAYCMATPHBACTCA B ICKTPOHHOM
nHpopmauHonHO-00pazoBaTENbHON CPENE C YMETOM HX HHAHBHAYAIBHLIX MNCHXO(HIHHECKHX
ocobenHocTel,

PaspaboTaux AOUEHT Conosun B.A.

AT ORI 0

®opma A Crpanuma 27 u3 27
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POBEAY C OhOpPMISHHEM MPHICKEHHA 3
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11. VUEBHO-METOJAUYECKOE H HHOPOPMAIIHOHHOE OBECITEYEHHE

JHCITHILTHHBI
a) Cnueok peroMeHIYeMOoil AHTepaTy pbl
OCHOBHAS
1. Tysosckuit, A.®. OOBEKTHO-OPHEHTHPOBAHHOE MpOrpaMMHpoOBaHHe: YydeGHoe
noco0He MM npuKnagHoro OGakanappuarta/ A. @. Tysosckuii. — Mockea : Hapatenscteo

HOpaiit, 2018. — 206 c. — (Yuupepcurersl Poccun). — ISBN 978-5-534-00849-4. — Texcr :
snextporukil // 3BC 10paiit [cait]. — URL: hups:/furait.ru/bcode/414163

2. Pauees C. M. [Iporpammuporanne Ha a3uike CH : yued. nocobue / C. M. Paueee;
V'V, OMuMT. -Vaeanosek @ ¥al'¥, 2015, - 3arn. ¢ akpana; Mmeerca new. asanor. -

JnexTpoH. TekctoBbie gad. (1 «<paiin 1,74 KB). - Tewer | 31eKTPOHHBIA.
http://lib.ulsu.ru/MegaPro/Download/MObject/325
JOMOAHHTEILIAR

1. Amapuaa H.B., O6nexTHO-OpHEHTHPOBAHHOE NporpaMMupoBaHe B O+ JEKUMH M
ynpamuenna : Yuebnoe nocobue nna gyion / Awapuna M.B. - M. : Topayas nuuua - Tenexom,
2017. - 336 ¢. - ISBN 978-5-9912-0423-1 - Teker : anextponHsti // 9bC "KoneyabTant
crynenta”; [caiit]. - URL : hitp://www.studentlibrary.ru/book/ISBN978599120423 1. himl.

yaehno-meroinieckan

1. Kaproea Ianuna Anerxceesna. llporpamMmHas peannialia KOHEHHBIX ABTOMATOR:
yuel.-meToa. nocobue / Kapkosa anuna Anexceesna, A. B. Hapkos; Yal'V, dak. marem. H
uudopm. Texnonoruii, Kad. nndopm. texHonorui, - Yneanosck 1 Yal'V, 2011, - Hmeerca neu.
aHanor. - ONeKTpoH. TekctoBwie dad. (1 daiin : 350 KG). - Tekcr : anextponnbii.
http://lib.ulsu.ru/MegaPro/Download MObject/653

2, Wapkosal . A.

MeToaHYECKME YKa3aHHA ANA CaMOCTOATENBLHOH paboTel CTYACHTOB NO AHCUHMIHHE
«O0LEKTHO-OPHEHTHPOBAHHOE  MPOIPAMMHPOBAHHE» [ CTyAeHTOB Dakanaspuara  no
HanpasnenuaM noarotosky  09.03.03  «llpuknagnas  WH(OPMATHKA», HANPaBIEHHOCTH
(npodmns/cneumannianna)  Hupopmawmonnas chepa n  02.03.03  «Maremarnueckoe
ofecnedeHue W AIMHHHCTPHPOBAHME  MH(OPMAIIHOHHBIX  CHCTEM:»,  HANPABICHHOCTE
(npodmas/crneunanniauns) TexHonorus nporpaMMUpoBasua O4HOA opmel ofyvenua [ T
A. Kapkosa; ¥Yal'V, OMHMAT. - V¥neasosck: Yal'¥, 2019. - 3arn. ¢ 3xpana;
HeonyGaukopaHHEl pecype. - DnekrtpoH. Tekcroseie fad. (1 dadin: 315 Kb). - Teker
MEKTPOHHBIA. InekTpoHHbIi nokyMenT (THn: pdf, pasmep: 315 KG)
Lib.ulsu.ru/MegaPro/Download/MObject/7244

CornacosaHo: '}3"‘ f
2 Kap JO. ] | 06.
Eﬂﬂﬂéﬁlgﬁﬂﬁﬁzﬁxfﬂu?'lﬂstyﬁg'}:mf nDﬂHﬁtﬁ[ﬂiiH 10 o NGANHEE L. DGJEEIU

i) Hporpamyupoe ofecnedenne:

Ina nposefenus 3aHATHI TpeOyHOTCA MYILTHMEIHAHBIE CPEOCTEA: KOMITBIOTED C NAKETOM
nporpavm Open Office, Web Opayaep v npoexTop.

JIlna nposeaenns JaboparopHex  pabor mno Kypey «OO0BCKTHO-OPHEHTHPOBAHHOE
nporpaMMipoeanies Tpefyerca KomnbloTepHel Knace, noakmodenueidt k JIBC Val'¥ ¢
BeixomoM B MHTepHeT u ¢ yeraHoeneHHsM [10 = MS Visual Studio.

B) lpodeccnonainuiie Ha36l TAHNLIX, HHQOPMALHOHHO-CIIPABOYHEIE CHCTEMEI
1. DnexTpoHHEIl kaTanor Hay4Hoii Gudanorexn Y'Y (http://lib.ulsu.ru).

2. DbC IPRbooks (www.iprbookshop.ru).

3, DnekTpoHHO-OMOIHOTEYHEBIE CHCTEMBI



4, Cuctema TAPAHT [DaexkTpoHHEIH pecypc]: 3MeKTPOHHBIHE NEPHOIMYECKHl CNpaBOYHHE /
HIIT «TAPAHT-CEPBHC». - Dnexrp.oan. M., [201-].

5. Koucynerantllmoe: [2nexkTtponueiii pecype]: cnpasouHas nparoeas cHcTema. /! Komnanua
uKoncynerant [lnrocy - Dnextp.gan. M.: Koncynetantllmoc, [201-].

CornacopaHo:

3am., ggq, Eﬂu! Igggllﬁﬁw AB. / ~ 03.06.2020
3 AHHER

BHTE



[Tpunoxenue 2

13. CHEIIMAJIBHBIE YCJIOBUSA JJIAA OBYYAIOIIIUXCA C OI'PAHUYEHHBIMUA
BO3MOKHOCTSAMMU 310POBbS

B cnyuae HeoOXogumocTH, oOydaroLMMcs M3 4YHMCIa JIML € OrPaHUYEHHBIMU
BO3MOXHOCTSIMH 3JI0pOBbsl (IO 3asBJICHUI0 OOYyYaroIIerocsi) MOTYT MpeUIaratbCs OIHHU U3
CIEAYIOUIMX BapUaHTOB BOCHPUATHS MHQOPMAIMM C YYE€TOM HUX HHIUBHUIYaJIbHBIX
NCUXO(PHU3UUECKUX 0COOEHHOCTEH:

— IS JIUL] C HAapyIIEHUSIMU 3pEHUS: B IEUaTHOM (popMe yBEITMUEHHBIM IIPpU(PTOM; B hopme
AIIEKTPOHHOTO JIOKyMeHTa; B (Qopme aynuodaiina (mepeBoa ydeOHBIX MaTepuanoB B
ayauogopMmart); B nedatHoW ¢opme Ha s3bike bpailnd; MHIUBUAyallbHBIE KOHCYJBTAllUU C
NpUBJICUCHUEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUAYaIbHBIC 331aHUS M KOHCYJIbTALIUY;

— JJIS JIL] C HAapyIIEHUsIMHU CIIyXa: B Ie4aTHOM (popMe; B popMe 3JIeKTPOHHOIO TOKYMEHTA;
BUZCOMATEpHAIbl C CYOTHTpamMM; WHIMBHIYyaJbHbIE KOHCYJIbTAllUM C MpPUBJICUYCHHEM
CYpZIONEpPEBOJUNKA; HHANBUYaIbHbIE 3aJaHUs] U KOHCYJIbTAllUH;

— JI7151 JIMIL C HAapyIIEHUSIMH OTIOPHO-IBUTATEJILHOTO arrapara: B e4aTHoi ¢popme; B popme
JIEKTPOHHOTO JOKYMEHTA; B (popMe ayauodaiiia; MHAMBUAYAIbHBIE 331aHNS U KOHCYJIbTALUU.

B cirydae HE00X0IUMOCTH MCTIOJIb30BaHUS B y4eOHOM npotuecce
YACTUYHO/UCKIIIOUUTENBHO JUCTAHIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTUH, OpraHU3alysl
pabotsr IIIIC ¢ oOyuarommmucs ¢ OB3 u MHBamMAaMU NpPEIyCMaTpUBACTCS B DJICKTPOHHOM
MH(POPMALIMOHHO-00pa30BaATENbHOM Cpefie C YYeTOM HX HHAMBUAYAIBHBIX MCUXO(PU3NYECKUX
0COOCHHOCTEH.
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