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1. HAUMEHOBAHUE JUCHUIIJIMHBI (MOAYJIsA), HEJIU U 3AJAYU OCBOEHUSA
JUCHUIIVIMHBI (MOAYJISA)

1.1. HaumeHOBaHMe IV CHUTITTHHBI

OOBbEeKTHO-OPUEHTUPOBAHHBIN aHAJIN3 U IPOrpaMMHUpOBaHKe Ha si3bike C++

1.2. lleanb AMCIUILIMHBI

Lenp Kypca cOCTOUT B U3YyYEHUH TEOPETUYECKUX OCHOB U MPAKTUYECKOM OCBOCHHUU METO-
JIOB U CpPEACTB O0BEKTHO-OPUEHTHPOBAHHOTO MPOrpaMMHMPOBAHUS KaK OJHOW M3 OCHOBHBIX, II€-
PCHEKTUBHBIX U OBICTPO pa3BUBAIOLIMXCS MOJIEJICH MPOrpaMMHUPOBaHUS, SIBISIOIIEHCS B HACTOSIIIEEe
BpeMs 0a30if Juis CO3/JaHUS TPOTPAMMHBIX CHCTEM M COCTaBIsIOMIEH (yHIaMEHTAIbHYIO
KOMITOHEHTY 00pa3oBaHus npodeccroHana B 001acTi HHPOPMAIIMOHHBIX TEXHOJIOTHA.

1.3. 3agaun AUCHUNIMHBI

B xone ocBoeHMs JUCHMITIMHBI CTYACHT J0JDKEH pellaTh TaKue 3a1a4M Kak:

1) 3HAaKOMCTBO C OCHOBHBIMU TMOJOXEHUSMH KOHLEHIHMHU OO0BEKTHO-OPUEHTHPOBAHHOTO
IIporpaMmMupoBaHus Ha si3bike CH++;

2) 3HakoMmcTBO ¢ npuHuunamu S.0.L.1.D. u narrepaamu OOIT;

3) ocBoeHne NPUEMOB OOBEKTHO-OPUEHTHPOBAHHOIO pEHIeHMs 3ajad M CHOCOOOB MO-
CTpOEHUS 00BEKTHO-OPUEHTHUPOBAHHBIX MMPOTPaMM Ha si3bike C++;

4) QopmupoBaHUE HABBIKOB CaMOCTOSITEIPHOW pPa3pabOTKH, OTIAIKH, HCHBITAHUN U
JOKYMEHTHUPOBAaHUS MPOTPaMM Ha SI3bIKe OOBEKTHO-OPHUEHTUPOBAHHOTO IMPOTPAMMUPOBAHMS IS
perieHus 3a1a4 00paboOTKH YHCIOBOM U TEKCTOBOM MH(OpPMAIMU, OPTaHU3AIIMN TUAJTIOTa C TTOJIh30-
BaTeNeM, MOJICIIMPOBAHUSI.

2. IEPEYEHDb IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHMUSA 110 JUCIHUIIJIMHE
MOAYJIO), COOTHECEHHBIX C IINTAHUPYEMBIMU PE3YJIIbTATAMU
OCBOEHUSA OBPA30BATEJBHOM ITPOT'PAMMBI

[Iporiecc u3ydeHuss MUCHMIUIMHBL (Moayisi) «OOBEKTHO-OPUEHTHPOBAHHBIA aHANIU3 |
IporpaMMupoBaHue Ha si3bike C++» HampaiieH Ha pOpMHUPOBAHUE CIAEAYIOIUX KOMITETEHIIHH:

KO)I 1 HAUMCHOBAHHEC KO,Z[ W HAMMCHOBAHUC NHAUKATOPA JOCTUIKCHUSA KOMIIC-

KOMHGTGHHI/Iﬁ BBIITYCKHHKA

TEHIINNI

[IK-1 CmnocobeH koaupoBaTh
Ha S3bIKax MPOrpaMMHUpPOBa-
HUS  (0OOBEKTHO-OPHEHTHUPO-
BaHHBIX, COBPEMEHHBIX CTPYK-
TYpHBIX  SI3BIKaX,  s3BIKAX
COBPEMEHHBIX  Ou3Hec-Ipu-
JIO’KEHHM )

[IK-1.1. Pa3pabareiBaeT kKoa HHGOOPMAIIMOHHBIX CUCTEM H 0a3
JAHHBIX UHQOPMAIIMOHHBIX CUCTEM.

IMK-1.2. OcymecTBisier BepupuKanuoo Kojaa, 0a3 JaHHBIX H
CTPYKTYpBI 0a3 TaHHBIX HH(POPMALIMOHHBIX CHCTEM

IIK-1.3. Ycrpanser oOHapy>KeHHbIE HECOOTBETCTBUS C IPH-
MEHEHHEM METOAMK TECTHPOBAaHHS  pa3padaThIBaeMbIX
MH(POPMALMOHHBIX CHCTEM

[IK-2 CnocobeH mpoBOIUTH
oOcienoBaHUE OpraHu3alui,
BBISBJISTH MHGOPMAIMOHHBIE
MOTPEOHOCTH TOJIb30BATEINICH,
dbopmupoBaTh TpPEOOBAHHUSA K
UH(POPMALIMOHHON CUCTEME

[IK-2.1. ITpuMeHsATh METOAB!I OOCIEI0BaHUS OpPraHU3aLUN U
aHanM3a BXOAHOH MH(popManuu s GopMupoBaHus TpedoBa-
HUH K nHGOPMALIMOHHOI cucteme

[IK-2.2. OcyuiecTBisiTh AEATEIBLHOCTh IO MPOBEACHUIO IIE-
pPEroBOPOB U MpPEe3eHTAlMN 11 UHOOPMUPOBAHUS 3aKa3YMKOB
0 BO3MOYKHOCTSIX MH(POPMALIMOHHON CUCTEMBI.

[1K-2.3. BeisaBasaTh nH(pOpMAIMOHHbIE TOTPEOHOCTEN MMOJIB30-
BaTeJeH, ONpeneNsieT BO3MOXKHOCTH JOCTHIKEHHS COOTBET-
CTBMsI HH(GOPMALIMOHHBIX CHCTEM IEepPBOHAYAIbHBIM TpeOoBa-
HUSIM  3aKa34yMKa, pa3padaThiBaeT CTPATETHH YIPABICHHUS
3aMHTEPECOBAaHHBIMU CTOPOHAMHU B IIPOEKTE.

[IK-3 CnocobeH mnpoeKkTupo-
BaTh u pa3pabaThIBaTh
MH(GOPMAIIMOHHBIE CHCTEMBI B
COOTBETCTBUU C TpeOOBaHU-
SIMH 3aKa39HKa

[IK-3.1. BbmonHsaTe AeicTBHS pa3padOTKe MNPOTOTUIIOB
UH(QOPMALMOHHBIX CUCTEM, MOOWIIBHBIX U B0 MPUIIOKEHUN
[1K-3.2. BbImoaHATh AeWCTBUS 110 TPOEKTUPOBAHUIO, BEpUU-
Kalui MHQOPMALMOHHBIX CHUCTEM, MOOMJIBHBIX M BeO MpHU-
JIO)KEHHUH B COOTBETCTBUHU C TPEOOBAHUSIMHU 3aKa34UHKa.
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I1K 3.3. BrageTs HHCTPYMEHTaMH M METO/aMH pa3pabdOTKu U
TECTUPOBaHUs 0a3 JaHHBIX HH(QOPMAIIMOHHBIX CUCTEM

3. MECTO IUMCUUILUIMHBI (MOAYJS) B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMBbI

VYuebnas nuctmmimHa «OOBEKTHO-OPHEHTUPOBAHHBIM aHAIM3 M IMPOrPaMMHpPOBAHHE Ha
sa3bike C++» OTHOCHTCS K DJIEKTUBHBIM JMCLUMIUIMHAM YacTH Y4eOHOro Iuiana, (GopMupyemoit
y4acTHUKaMu 00pa30BaTeNIbHBIX OTHOIICHUH, IO OCHOBHOW MPOo(decCHOHATLHON 00pa30BaTEIbHON
nporpamme 1o HampasieHuto noaroroBku 09.03.03 IpuknagHas nHpopMaTrKa, HAIPABICHHOCTD
(mpo¢unp) Pa3paboTka Urp U BUPTYyaIbHBIE TEXHOIOTHH.

4. OBBEM JJUCHUIIVIMHBI (MOAYJIA) B 3BAYETHBIX EIUHUIAX C YKA3SAHUEM
KOINYECTBA AKAJEMMUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCH C INPEIIOJABATEJIEM 1o BUJIAM
YUYEBHBIX 3AHATHIA) 1 HA CAMOCTOSTEJBHYIO PABOTY OBYYAIOIIUXCSA

OO6mas Tpy10eMKOCTh (00beM) AUCIUIUIMHBI cocTaBisgeT 10 3aueTHbIX enuuull, 360 akagemMu-
yeckux 4acoB. [lucnurimna uzydaercs Ha 2 Kypce, 3 u 4 cemectp.

CocTaB u 00beM JUCHUITIIIMHBI 1 BUBI y‘Ie6HBIX 3aHATHH

Bun yueOHBIX 3aHATHI Bcero Pasznenenue no cemecrpam
3 4
Oo6mas Tpynoemkoctb, 3ET 10 4 6
Obmas TpyA0eMKOCTb, 4ac. 360 144 216
AyIMTOpHBbIE 3aHATHS, Yac. 148 68 80
Jlekuuu, yac. 54 34 20
[IpakTrueckue 3aHsATHS, Yac., B T.4. B 94 34 60
(dopme mpakTUYECKON MOATOTOBKU 94 34 60
CamocrosiTesibHast padoTa 212 76 136
KypcoBast pabota + - +
KoHTtposibHBIE PabOThI - - -
By uTOroBoro KOHTpoJIs OK3aMeH OKk3ameH OKk3ameH
5. COJEPXAHHUE JUCHUIIVIMHBI MOAYJA), CTPYKTYPUPOBAHHOE

0 TEMAM (PA3JEJAM) C VYKA3AHHMEM OTBEJIEHHOI'O HA HHX
KO/INYECTBA AKAJEMHUYECKHUX YACOB 1 BUJIOB YYEBHBIX 3AHATHUU

5.1. Conep:xaHue TUCHHUIJIMHBI

Pa3gen 1. OcnoBubie nousitusa OOII.

Tema 1.1 O0beKT, Kj1acc, JaHHbIE, METObI, TOCTYI K JAHHBIM

OcnoBubie moHsTUsE OOIL: 00BeKT, Kacc, AaHHbIe, MeTOAbl. OOBEKT KaK COBOKYITHOCTH
JTaHHBIX U HaOopa mMeTooB. CeMaHTHKa OOBEKTa: JaHHBIC KaK OTPaKCHHUE COCTOSHUS OOBEKTa U
METO/JIbI KaK CpeJICTBa 00ecreueHusl B3aUMOACHCTBHS 0ObEKTOB.

Knaccel 00beKTOB: Ha3HaueHHEe U ceMaHTuka. IlpeacraBienne kimaccoB. OOBEKTHI KaK K-
3eMILISIPBI KIacCOB.

Coznanmne 00BEKTOB YK€ CylecTByroIero tuma. Vcmnonb3oBanue o0bekTa. OOparieHue K
00BEKTY B LIEJIOM U €TI0 OTJEJIbHBIM MOJISIM, U METOIaM.

Tema 1.2 lIpuHIUNBI 00HEKTHO-OPUEHTHPOBAHHOIO NMPorpaMMupoBanns. MHkancyassuus

Wukaricynanuus AaHHBIX U CKpbeITHE MHpopMmanuu. MHkancynauus 1 006JacTH BUIUMOCTH.
Knaccudukamnuss MeTofoB: KOHCTPYKTOPBI, AECTPYKTOPBI, CENEKTOpbl W Moaudukaropsl. [Ipo-
nepTu-cBoiicTBa (Property)

Tema 1.3 llpunnunst OOIL: HacsienoBanue

OtHoleHne HacineAoBaHUA Ui KiaccoB. Peanmuzanus cnenudukanud U 00001IeHUs
cBOMCTB 00BeKTOB. [IpocToe u MHOXKecTBeHHOE HacienoBanue. CrieHapuu HacienoBanus. epap-
XUl KJIacCOB.
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Tema 1.4 Ilpuauuns OOIL: noaumopdusm

[lepeonpenenenue MeTo10B. PaHHee u mo3Hee cBsA3bIBaHUE. Peann3anus BUPTyalbHBIX Me-
Ton0B. Pacnipenenenue GpyHKIUI NpH UCTIOIB30BaHUM BUPTYAJIbHBIX MeTO/10B. [IoBTOpHOE MCTIOINb-
30BaHME KOJa 3a CYET MCIOJIb30BAHMSI BUPTYalbHBIX METOJOB. Mcmonb3oBaHuE BHUPTYaJbHBIX
(GyHKUIMH pU BHYTpEHHEH peanu3aiuu Kiacca.

Paspnen 2. lIpumenenne OOIL.

Tema 2.1 Knacc object

[Tnatrdopma NET Framework. Kmacc object. Metonbr knacca object. YmakoBka (boxing) u
pacmakoBka (unboxing) tumnoB. Pednexcuum (Reflections) u arpuOytel (Attributes) Ha
mwiarpopme .NET Framework

Tema 2.2 AGCTpaKTHBIE M CTATHYECKHE METOAbI

Cratuueckue u aOCTpakTHbIE MeTOJbl. AGCTpakTHbIe Kiacchl. Chepbl MPUMEHEHUS CTaTH-
YeCKHUX U a0CTPAaKTHBIX METO/10B. Peanusanus cTaTudeckux U BUPTyaJIbHBIX MeTo10B. [lepeonperne-
JIeHHE METOJIOB M CBOMCTB. AOGCTpakTHbIe MeToAbl. Pacnipenenenue GpyHKUMN Npy UCTIOIB30BaHUU
BHUPTYaJbHBIX METOAOB. II0OBTOpHOE MCIOIB30BaHUE KOJA 3a CYET HCIIOJIB30BAHUS BHUPTYaJIbHBIX
METO/JIOB.

Tema 2.3 KosuieKIMu U 1KeHEPUKH

OcHOBHbIE KOJUJIEKIIUU (MaccHB, CIIMCOK, OYepe/ib, CTEK) U uX npumeHeHue. O000MIEHHbBIE
KJIacchl (JPKEHEpUKH), YHUBEPCATIbHBIE KOJUICKIUH (CIOBApH, X3II-TA0IHUIIb], CBI3aHHBIE CITUCKN).

Tema 2.4 Jleneratbl U cOOBITHS

Ha3naueHnue u cHHTaKcHC JeneraroB. AHOHMMHBIE AeneraThl. CoOBITHS, MOAMHUCKA U UX
MIPUMEHEHUE.

Pa3nea 3. IIpoekTpoBanne 00beKTHO-OPHMEHTHPOBAHHBIX NPOrpaMMm Ha sisbike C++

Tema 3.1. Uurepdeiicel. [Ipunnuns: S.O.L.I.D

Tun nanseix Interface. Onpenenenne. CpaBHeHHe UHTEp(EHCOB M aOCTPAKTHBIX KJIACCOB.
[Tpunnumet S.O.L.1.D., uX Ha3Ha4YeHNE U IPUYUHBI NTOSBIICHHUS, IPAKTHYECKOE IPUMEHEHHE

Tema 3.2. Ilopoxparomme narrepusl OOII

Singleton (ommuouxka), Factory (¢abpuxka), Builder (ctpourtens), Dependency injection
(BHEempeHwue 3aBUCUMOCTH), Service Locator (okatop cimyx0), Object pool (myn 00beKTOB).

Tema 3.3. CTpyKTYpUpYIOIIIHE NATTEPHBI

Adapter unu wrapper (amantep, obeptka), Decorator (mekoparop, odopmurens), Facade
(dacam), Proxy mmm surrogate (mpoKcH, 3aMeCTHTEIb, Cypporar)

Tema 3.4. IlarTepHbI NOBEACHUSI

Iterator (uteparop, ykazatensb), State (coctostaue), Observer minm Listener (Habmronmarens,
ciymiarens), Strategy (ctpaterus), Command wiu action (komanna, neiictsue), Mediator (mocpen-
HUK), Interpreter (uHTEpIIpeTaTop), Memento (XpaHurens), Visitor (IIOCETUTENB)

Pa3nes 4. Pazpa0doTka nmoJib30BaTe/ibCKOro HHTepdeiica ¢ npuMeHeHHeM NPHHIUIIOB
ool

Tema 4.1. Beenenue B Bépctky User Interface (UI) ¢ nomombio ¢ppeiimBopka WPF

O0nbexTHO-opueHTHpoBaHHbIN PpeiimBopk WPF: nctopusi, ocobeHHocTH, MprUMEHEHHE.

Tema 4.2. Ba3oBble KOMIIOHEHTBI

ba3oBble KOMITOHEHTHI, MPUHIIMITBI aIAITUBHOM KOMITOHOBKUA. OCHOBBI U TipuéMbl BEpcTkr UL
[Tonp30BaTENbCKUE 2IEMEHTHI YIIPABJICHUS (KOHTPOJIBI).

Tema 4.3. Ctuiim, 11a0/10HbI, TPUITEPbI, AHUM AL

[Nonp30BaTeNnbCKUE CTHIIN, IIA0IOHBI, TPUMEHEHHE TPUTTEPOB U aHUMALUH.

Tema 4.4. Ilpussizku gaHHbIX. [IpuéMbI co31aHMA C105KHBIX HHTEpPdeiicoB

MexaHU3M MPUBSI3KU JTAHHBIX: OJJHOCTOPOHHSS U JIBYCTOPOHHASA NpuBs3ka. [11abiaoHb! naH-
HBIX.

Pa3nea 5. PaspaboTrka nH(popManuoHHBIX cucTeM ¢ npuMeHeHneM npuHunos OOII

Tema 5.1. Ocodennoctu C++ 3.0, Ling

JIamOna BeIpaKEHHUSI, METO/Ibl PACILIMPEHHS U S3bIK 3a11pocoB Ling.
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Tema 5.2. bBa3sl nanubix 1 ORM cucremsl.

OOII npu pabore ¢ Oazamu naHHbIX. BBenenue B mpunimnsl ORM cucrem. IIpumenenue
Microsoft Entity Framework.

Tema 5.3. [Iarrepn CRUD u EF

[Narrepn Create, Read, Update, Delete (CRUD) mpu pabote ¢ 6azoii manssix (b)) MS SQL
Server uepe3 Entity Framework (EF)

Tema 5.4. Ilarrepp MVVM

[Tarrepn Model-View-ViewModel (MVVM) npu pazpadoTke nHOOPMAITMOHHBIX CUCTEM.

5.2. TemaTH4ecKui MJIaH

KoaungecTBo yacoB
W3 HUX
é . U3 HUX
S & u3
5 < 2 2 HUX
Homepa n HauMeHOBaHUE pa3/ieloB U TEM = = £ = = 5 = 8
> o & o E = o E 2 2
= | 58| 52| 2 | E5 | 8¢8
o o) = ) = T 5 2
S 5 > = % 8 S ©
=l ) < (=9 € E
8 | 2 = | &g
O =
3 cemecTp
Pa3nen 1. OcHoBHble noHsitusi OOIT
Tema 1.1 O0beKT, KjIacc, JaHHbIe, METO/bI, 10 6 4 2 2 2
AOCTYI K JaHHBIM
Tema 1.2 lIppHOUNBI 00BEKTHO-OPHEHTH- 10 6 4 2 2 2
POBaHHOrO NporpammupoBanus. Uukancy-
JISIIUS
Tema 1.3 llpunuuner QOIL: HacaenoBanue 12 6 6 3 3 3
Tema 1.4 Ilpunmunst OOIL: noaumopguzm 12 6 6 3 3 3
Hroro no pazaeay 1 44 24 20 10 10 10
Pazpnen 2. [lpumenenue OOII
Tema 2.1 Kiacc object 10 6 4 2 2 2
Tema 2.2 AGcTpakTHbIE H cTATHYECKHE 10 6 4 2 2 2
MeTOo/bI
Tema 2.3 KosuteKuMu U 15KeHEPUKH 12 6 6 3 3 3
Tema 2.4 Jleneratbl U cOObITHUS 12 6 6 3 3 3
HTroro no pazneny 2 44 24 20 10 10 10
Pa3pnea 3. IlpoekTupoBaHHe 00bEKTHO-OPHMEHTHPOBAHHBIX POrpaMM Ha sisbike C++
Tema 3.1. Uutepdeiicol. IIpuHumnbI 16 8 8 4 4 4
S.O.L.I.D
Tema 3.2. Ilopo:xknaromme narrepust OOIL 16 8 8 4 4 4
Tema 3.3. CTpyKTypHpYyIOLIHEe NATTEPHbI 16 8 8 4 4 4
Tema 3.4. IlaTTepHbl NoBeeHNs 8 4 4 2 2 2
Hroro no pazaeny 3 56 28 28 14 14 14
HTroro 3a 3 cemectp 144 76 68 34 34 34
4 cemecTp
Pa3znen 4. PazpaboTka mojib30BaTeibCKOro nHTepdeiica ¢ npuMeHeHueM
npuHuunos OOII
Tema 4.1. Beenenne B Bépcrky User Inter- 22 12 10 2 8 8
face (UI) ¢ nomombio (ppeiivBopka WPF
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Tema 4.2. ba3oBble KOMIIOHEHTBI 22 12 10 2 8 8
Tema 4.3. Ctuiin, mad/10HbI, TPUITEPDI, 22 12 10 2 8 8
aHuMALUS
Tema 4.4. IlpuBsizku 1anubix. [Ipuémbi co- 24 14 10 4 6 6
31aHMs CJI0KHBIX HHTep(eiicoB
HToro no pasaeay 4 920 50 40 10 30 30
Pa3znea S. PazpaboTrka nHPOPMALMOHHBIX CHCTEeM ¢ MpuMeHeHueM npuHuunos QOI1
Tema 5.1. OcodennocTu C++ 3.0, Ling 22 12 10 2 8 8
Tema 5.2. Ba3bl 1anubix 1 ORM cucreMbl 22 12 10 2 8 8
Tema 5.3. Ilarrepu CRUD u EF 22 12 10 2 8 8
Tema 5.4. Ilarrepu MVVM 24 14 10 4 6 6
Hroro paznen 5 90 50 40 10 30 30
Kypcosas paGora 36 36
HTroro 3a 4 cemecTp 216 136 80 20 60 60
HToro no jucuuminge 360 212 148 54 94 94
Bcero 3aueTHBIX eIUHUIL 10
5.3. JlekunMoHHbIE 3aHATHUS
dopmupy-
Tema Conepxanue yac. CMPIC
KOMIIE-
TEHIINH
Paznea 1. OcnoBuble nousatus OOII
Tema 1.1 O0bekT, Kiaace, 1aH- | OcHoBHbele moHATHS OOIl:  00BEKT, 2 IIK-1
Hble, MeTOIbl, TOCTYNl K JaH- | KJIacc, JaHHbIe, MeToAbl. OOBEKT KaK Co- I1K-2
HBIM BOKYITHOCTh JIaHHBIX W HaOOpa METOJ/OB. [1K-3
CeMaHTHKa OOBEKTA: JaHHBIE KaK OT-
pakeHHEe COCTOSHUSA OOBEKTa M METOMbI
KaK CpelCTBa OOECIeUeHUs] B3aUMOJICH-
CTBUS OOBEKTOB.
Krnaccel 00BEKTOB: Ha3HAUCHUE U CEMaH-
tuka. [Ipeacrasnenue kimaccoB. OOBEKTHI
KaK K3EMIUISIPbI KJIACCOB.
Tema 1.2 Hpunuunel | UHKancyadmuss JaHHBIX U CKpbITHE | 2 ITK-1
00bEKTHO-OPMEHTHPOBAHHOTO | nHpopManmu. MHKancynauus u o0nacTu I1K-2
nporpamvupoBanus. WUHkan- | Bunumoctd. Kraccudukamuss MeTOIOB: I1K-3
cyasiuust KOHCTPYKTOPBI, JECTPYKTOPHI, CEJIEKTO-
pel  u  wmomudukaropel. IIpomeptu-
cBoiicTa (Property)
Tema 1.3 Ilpunmunsr OQOII: | OTHOLIEHWE HACIEIOBAHUS JJIsl KJIACCOB. 3 [1IK-1
HacJieJ0BaHHue Peanmuzanus cnenudpukanun u 06001me- I1K-2
HUS CBOMCTB 00bekTOB. IIpocToe wu I1K-3
MHOKECTBEHHOE HacienoBanue. CiieHa-
puu HacinenoBaHus. Mepapxus Ki1accos.
Tema 1.4 IMpunmunsr OOII: | [lepeonpenenenue metonoB. Pannee u | 3 [TK-1
OJIMMOP(PU3M MO3/IHEE CBs3bIBaHWe. Peanusanus Bup- [K-2
TyaJlbHBIX ~ METOAOB.  Pacmpenenenue I1K-3

(GyHKIUH IPU UCTIONIB30BAaHUU BUPTYallb-
HbIX MeTOJIOB. lloBTOpHOE HCMOIB30Ba-
HUE KOJIAa 3@ CYET MCIOJIb30BAHUS BUPTY-
aJIbHBIX METOIOB. Ucnonp3oBanne BUP-
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TyaJdbHbIX (YHKIMA TpH BHYTpEeHHEH
peann3anyy Kjacca

Pazpnen 2. [lpumenenue OOIL

Tema 2.1 Knacc object [Tnatdpopma NET Framework. Knacc ob- | 2 ITK-1
ject. Meroasl kiacca object. YmakoBka [1K-2
(boxing) wu pacmakoBka (unboxing) ITK-3

tunoB. Pednekcun (Reflections) u atpu-
OyTtel (Attributes) Ha mnatdopme .NET

Framework
Tema 2.2 Ao0crpakTHble M | CTatmyeckue M aOCTpaKTHblE METOBL. | 2 ITK-1
CTATHYECKHE METOAbI Abctpaktable kimaccsl. Cdepbl mpuMeHe- I1K-2
HUsI CTaTHUECKUX U aOCTPAaKTHBIX METO- I1K-3

noB. Peanu3zanus cTaTUYeCKHX W BHUPTY-
anbHBIX MeTo/0B. [lepeonpenenenue me-
TOJIOB U CBOMCTB. AOCTPaKTHBIE METOJIBI.
Pacnipenenenuie ¢GyHKIUN MPU UCTIONB30-
BaHUM BHUPTyaJIbHBIX MeTOAOB. [loBTOP-
HO€ HCIIOJb30BAaHHE KOJa 3a CUET HC-
MOJIb30BAaHUS BUPTYATbHBIX METOJIOB.

Tema 2.3 Kosutekunu u ake- | OCHOBHBIE KOJUICKIIMM (MacCUB, CITMCOK, 3 IIK-1
HePHUKH ouepellb, CTE€K) M UX IPUMEHEHHE. [1K-2
OO0600mEHHbIE  KIAcChl  (IKEHEPUKH), I1K-3

yHHUBEpCaJbHble KOJUIEKIIMH (CloBapH,
X31I-TAa0JIUIIbI, CBSI3aHHbIE CITUCKH).

Tema 2.4 Jleaerarbl M co- | HazHaueHne #W CHHTAKCUC [ICJIETaTOB. 3 IIK-1
ObITHA AHOHHUMHEIC JIejIerarThl. CoObITH, IIK-2
TOJINMMCKA U X MPUMEHEHHE. [1K-3

Pazpnea 3. [lpoekTupoBaHHe 00BEKTHO-OPHMEHTHPOBAHHBIX MPOrpaMM Ha sisbike C++
Tema  3.1.  HUurepdeiichl. | Tun manapix Interface. Omnpenenenme. | 4 ITK-1
Hpuanune: S.0.L.I.D CpaBHenune nHTEp(EcoB 1 aOCTPAKTHBIX I1K-2
kiaccoB. [lpununmner S.O.L.I.D., ux Ha- [1K-3

SHAYCHUC U IPHUYUHBI ITOABJICHUSA, IIPaK-
THUYCCKOC MPUMCHCHHUEC

Tema 3.2. Ilopoxknawmme nat- | Singleton (oguHouka), Factory (¢dabpu-| 4 ITK-1
Tepusl OOII ka), Builder (ctpourtens), Dependency ITK-2
injection  (BHEIpeHHE  3aBHCHMOCTH), I1K-3

Service Locator (sokatop ciyx0), Object
pool (myn 00bEeKTOB)

Tema 3.3. Crpykrypupyromme | Adapter nnmu wrapper (aganrep, obepr- | 4 [TK-1
NaTTEePHbI ka), Decorator (nekoparop, odopmu- I1K-2
tenb), Facade (dacan), Proxy wumm I1K-3
surrogate (IPOKCH, 3aMECTHTENb, CYp-
porar)
Tema 3.4. Ilarrepunl moBene- | Iterator (uteparop, ykaszarens), State | 2 ITK-1
HHUS (coctostame), Observer wnu Listener [1K-2
(mabmromarens, ciaymarens), Strategy [1K-3

(crpaterus), Command wnu action (ko-
MaHna, aeiictBue), Mediator (mocpen-
Huk), Interpreter  (uHTepmperarop),
Memento (xpanurens), Visitor (rmoceru-
TEJb)

Pa3nes 4. Pazpa6oTka noJib30BaTe/ibCKOro nHTepgeiica ¢ npumenenuem npuHuunos OOII
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Tema 4.1. Beegenue B Bépcrky | OOBEKTHO-OPUEHTUPOBAHHBINA  (peMBOpK | 2 ITK-1
User Interface (UI) ¢ momo- | WPF: uctopusi, 0coO€HHOCTH, IPUMEHEHHE [1K-2
b0 (ppeiivBopka WPF I1K-3
Tema 4.2. ba3zoBble KOMNIOHeH- | ba3oBble KOMITOHEHTBI, MPUHIUIBI aJiar- 2 I1K-1
ThI TUBHOW KOMIOHOBKH. OCHOBBI U MPUEMBI [1K-2
BEépcTku Ul Tlomp30BaTenbCKue 3IEMEHTHI [1K-3

yrpaBJieHHs (KOHTPOJIBI).
Tema 4.3. Ctuwiau, maodgaonsl, | [lons3oBaTenbckue CTHIM, MIAOTIOHBL, MPH- | 2 IIK-1
TPUITEPbI, AHUMALIUS. MEHEHHE TPUTTEPOB U aHUMAIIUU [1K-2
I1K-3
Tema 4.4. IlpuBsizku JaHHBIX. | MexaHU3M NPUBSI3KU JAHHBIX: OJIHOCTO- 4 [1IK-1
IIpuémbl co3aaHus CJIOKHBIX | POHHSS U ABYCTOPOHH:S mpuBsizka. [11a6- I1K-2
uHTepdeiicoB JIOHBI TAHHBIX I1K-3

Pa3znea S. PazpaboTrka nHPOpMAaLMOHHBIX CHCTEeM ¢ MpuMeHeHueM npuHuunos QOII

Tema 5.1. Ocobennoctn C++ | JIsiMOna BbIpaXKeHHs, METObI pacIUpeHus | 2 ITK-1
3.0, Linq U s13bIK 3ampocoB Ling. [1K-2
I1K-3
Tema 5.2. Bba3bl gannbix u | OOII npu pabote ¢ 6a3amu gaHHBIX. BBe- | 2 ITK-1
ORM cucremsl. nenue B npuHLmnel ORM cucrem. [Ipume- I1K-2
HeHne Microsoft Entity Framework I1K-3
Tema 5.3. Ilatrepu CRUD u | [larrepn Create, Read, Update, Delete 2 IIK-1
EF (CRUD) nipu pa6ote ¢ 6a3oii nanabix (bJ1) ITK-2
MS SQL Server uepe3 Entity Framework [1K-3
(EF)
Tema 5.4. Ilarrepp MVVM [Tarrepn Model-View-ViewModel | 4 IK-1
(MVVM) npu paspabotke wHPOpMAIIH- ITK-2
OHHBIX CUCTEM I1K-3
5.4. IlpakTnyeckue 3aHATUSA B GopMe NPAKTHYECKOH MOATOTOBKH
dopmu- Metonn! u
Tema Conepxanue yac. pyembic | GOpMbI KOHTPOLs
KOMIIE- bopMupyembIx
TEHIUU KOMIIETEHIINH
Pa3gen 1. OcnoBubie nousituss OOI1
Tema 1.1 OObekT, | Co3qanue 00BEKTOB YK€ CYy- 2 [K-1 VYcrHbIl onpoc
KJIacC, IaHHbIe, MeTO- | LIeCTBYIOIIEro Tuna. Mcmnosns- I1K-2
JbL, IOCTYIH K IaHHBIM | 30BaHue o00BekTa. OOpare- I1IK-3
HUE K O0BEKTY B LIEJIOM U €ro
OTIENbHBIM TIOJISIM U METO-
JaM.
Tema 1.2 INpunmmner | Knaccudukanus ~ MeTon0B: 2 [IK-1 VYceTHBIH ompoc,
00bEKTHO-OPHEHTH- KOHCTPYKTOPBI, 1€CTPYKTOPBI, I1K-2 peleHue 3aaay
POBaHHOIO CEJIEKTOPBI U MOAN(DUKATOPHI. I1K-3
nporpammupoBanusi. | [Iponeprtu-coiictea  (Prop-
Nukancyasimusi erty)
Tema 1.3 Ilpunnunsl | Peanuszauus cnenudukanuu u 3 IIK-1 YeTHBIT onpoc.
OOII: nacienoBanue | 000OIICHUS CBOWCTB OOBEK- I1K-2 [IpoexTHas pa-
TOB. IIpocToe U MHOXKECTBEH- I1K-3 6ota
Hoe HacinenoBanue. CleHa-
pHUM HacJe10BaHusl.
Tema 1.4 Ilpunuunel | Peanuzanus BUPTYJIbHBIX 3 I1K-1 YcTHBIM onpoc.
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OOII: nosmmoppu3m

METOJIOB. Pacnpenenenue
GyHKIMA TpH  HUCTIOIB30Ba-
HUU BHPTYaJbHBIX METOJIOB.
IToBTOpHOE  HMCMOJIB30BAHUE
KOJla 3a CUET MCIOJIb30BaHUS
BUPTYyaJbHBIX MeTonoB. Hc-
MOJIb30BaHNE  BHUPTYaJIbHBIX
GbyHKIMA TpU  BHYTpPEHHEH
pean3aluu Kiaacca

I1K-2
I1K-3

IIpoexTHas pa-
oota

Paznea 2. llpumenenue OOII

Tema 2.1 Kiaacc ob-
ject

[Tnarpopma NET Framework.
Knacc object. Meronsl kitacca
object. YnakoBka (boxing )u
pacnakoBKa (unboxing)
THIIOB.

2

[IK-1
I1K-2
I1K-3

YcrHbIi onpoc.
Pemenue 3amau

Tema 2.2 AOcTpaxT-
HbI€ U CTAaTHYECKUEC
MeTO/IbI

Cdepsl npuMeHeHus: cTaTuye-
CKUX U aOCTpaKkTHBIX METO-
noB. Peammszamus  cratude-
CKUX M BHUPTYaJbHBIX METO-
noB. Ilepeonpenenenne meto-
JIOB U CBOMCTB. AOCTpaKTHbBIC
METO/IBI. Pacnipenenenue
GbyHKIUH 1pu  MCHOJIb30Ba-
HUU BHUPTYaJbHBIX METOJIOB.
[loBTOpHOE  WCIIONB30BaHUE
KOJia 3a CUeT MCIOJIb30BaHUSA
BUPTYaJIbHBIX METOJOB.

IK-1
[1K-2
I1K-3

YcTHbIi ompoc.
Penrenue 3anau

Tema 2.3 Kosieknun
U I’KEeHEPUKH

OCHOBHEBIE KOJIJIEKIIUU
(MaccuB, CHHCOK, O4Yepenb,
CT€K) M MX IPUMEHEHHUE.
O600mEénnpie Kiacchl (mKe-
HEPUKH), YHUBEpPCAJIbHBIE
KOJUICKIIUK  (CIIOBapH, XOIII-
TaONUIBI, CBSI3aHHBIC CIIHC-
KH).

IK-1
I1K-2
I1K-3

VYceTHBIN o1poc,
peleHune 3ana4

Tema 2.4 Jlenerarsl
U COOBITUA

CoObITHsI, IIOANMCKA H HX
MIPUMEHCHHE.

IK-1
I1K-2
I1K-3

YcTHbI omnpoc.
Pemenue 3agau

Pa3znea 3. [IpoekTupoBanne 00beKTHO-OPHUEHTHPOBAHHBIX MPOrpamMMm Ha si3bike C++

Tema 3.1. Untepdeii- | Tun gannsix Interface. Ompe- 4 [IK-1 Pewenne 3anay,
ChL Hpunuune! | nenenve. CpaBHeHHE  HH- [1K-2 pa3paboTKa u 3a-
S.O.L.I.LD TepdeiicoB u abCTPaKTHBIX [1K-3 1IMTa MPOEKTa
KJIACCOB. [TpuHIHIBI
S.O.L.I.D., ux nasHayeHue u
MIPUYMHBI TIOSBJICHUS, MpaK-
THYECKOE MPUMEHEHHE
Tema 3.2 Io- | Singleton (oguHOYKA), 4 [K-1 VYerHbll onpoc
poxxknaromue mnarrep- | Factory (dabpuka), Builder [K-2
b1 OOII (cTpoutens), Dependency I1K-3

injection (BHEApECHHE 3aBH-
cumoctH), Service Locator
(;mokarop ciyxk0), Object pool
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(myn1 00bEKTOB)

Tema 3.3. Crpykry- | Adapter winm wrapper (amgarm- 4 ITK-1 Pa3paboTtka u 3a-
pUpYIOLLUe NATTEPHBI | Tep, obepTka), Decorator (me- I1K-2 muTa
KopaTop, oopMHTETB), ITK-3 MIPOEKTa
Facade (dacanm), Proxy wmm
surrogate (MPOKCH, 3aMECTH-
TeJb, CYpporar)
Tema 3.4. IlatrepHsl | Iterator (uteparop, 2 [TK-1 Pemenue 3anay,
NoBeeHUsl yKazaTenb), State (cocTos- [K-2 pa3paboTka u 3a-
Hue), Observer mim Listener ITK-3 IIUTa TPOEKTa
(Habmroatenp, CIyIIaTelNb),
Strategy (cTparerus),

Command wmm action (ko-
MaHJza, neilictBue), Mediator
(nocpennuk), Interpreter (un-
Tepnperarop), Memento (xpa-
HUTEINB), Visitor (TOCETUTENb)

Pa3znea 4. PazpaboTka mojib30BaTe1bCKOro nHTEpdeiica ¢ npu

MeHeHreM npuHmunoB OOII

Tema 4.1. Beenenue B | O0beKTHO-OPUEHTUPOBAHHBIN 8 [IK-1 Pewenne 3anay,
Béperky User Inter- | gpeiimBopk WPF: wucropus, I1K-2 pa3paboTKa u 3a-
face (UI) ¢ moMo1bI0 | 0COOCHHOCTH, IPUMEHEHHE I1K-3 [IUTa MPOEKTa
¢peiimBopka WPF
Tema 4.2. Bba3oBrnle | ba3oBrle KOMITIOHEHTHI, 8 T1IK-1 Pemenne 3amadq,
KOMIIOHEHTBI TIPUHLIUIIBI a/laliTUBHOU I1K-2 pa3paboTKa u 3a-
KOMITOHOBKH. OCHOBBI M TIpUE- T1K-3 [IATa TPOEKTA
Mbl  Bépctkn Ul Ilomb3o-
BaTEIbCKUE AJIEMEHTHI YIIPaB-
JIeHUsE (KOHTPOJIBI).
Tema 4.3. Ctuam, | [lonmp3oBaTennckue CTHIIH, 8 IIK-1 Pemenne 3anay,
1a0JIOHbI, TPUITEPBI, | IIAOJIOHBI, IIPUMEHEHUE I1K-2 pa3paboTKa u 3a-
aHUMAaIMs. TPUITEPOB ¥ AaHUMAITHH I1K-3 1IMTa NPOEKTa
Tema 4.4. IlpuBsasku | MexaHusM TpUBS3KU JaH- 6 IK-1 Pewenue 3anay,
JaHHbIX. [IpUéMBbI €O- | HBIX: OJHOCTOPOHHSS U JIBY- [1K-2 pa3zpaboTKa | 3a-
31aHUS CJIOKHBIX MH- | CTOPOHHAs mpuBsizka. [11a6- I1K-3 LUTa [IPOEeKTa

TepdeiicoB

JIOHBI JaHHBIX

Pa3nea 5. PazpaboTka nHopManMOHHBIX CHCTEM

¢ npuMeHenuem npuuunos QOOII

Tema 5.1. Ocobenno- | JIimMOna BBIpaXEHUs, METOJIbI 8 T1K-1 Pemenne 3amau,

cru C++ 3.0, Ling pacipeHtss U S3bIK 3apocoB [1K-2 pa3paboTKa u 3a-
Ling. I1K-3 1IMTa MPOEKTa

Tema 5.2. basbl nan- | OOIl npu pabore ¢ Oazamu 8 [K-1 Pemenue 3anay,

HeIXx U ORM cu- | nanHbiX. BBenenve B npuHLM- [K-2 pa3paboTka u 3a-

CTEMBI. el ORM cucrem. [Ipumenenne T1IK-3 1IMTa MNpoeKTa
Microsoft Entity Framework

Tema 5.3. Ilarrepn | I[larrepn Create, Read, Update, 8 IIK-1 Pemenue 3anauy,

CRUD u EF Delete (CRUD) npu pabote ¢ I1K-2 pa3paboTka u 3a-
6azoii mansbix (bI) MS SQL [1K-3 [IUTa MPOEKTA
Server uepe3 Entity Framework
(EF)

Tema 5.4. Ilarrepn | [Tartepas Model-View-View- 6 IK-1 Pemenue 3anay,

MVVM Model (MVVM) mnpu paspa- ITK-2 pa3zpaboTKa u 3a-
00oTke MH()OPMAIIMOHHBIX CH- [1K-3 [IUTa MPOEKTa
cTeM
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padoTa CTyeHTOB

dopmu- Metonas! u
Bunnl
. pyembie | GhOpPMBI KOHTPOJIS
Tema CaMOCTOSITENILHOM yac.
KOMITE- hopMHUpyEMBIX
paboTsl .
TEHLIUU KOMITETEHILIUMA
Pa3znea 1. OcuoBuble nousatusa OOII
Tema 1.1 OObekT, KiIacc, | Cozmanue 0ObEKTOB yxke | 6 ITK-1 YcTHBIM onpoc Ha
JaHHbIe, METOJbl, JOCTYN K | CYLIECTBYIOLIEIO  THUIA. [K-2 MPaKTUYECKOM
JAHHBIM Hcnons3zoBanne 0ObeKTA. I1K-3 3aHATHHA
Tema 1.2 Hpunuune! | Knaccuduxamus  mero- | 6 IK-1 VYcTHBIN onpoc Ha
00beKTHO-OPHEHTHPOBAH- JIOB: KOHCTPYKTOPBI, Je- [K-2 MPaKTUYECKOM
HOr0  NPOrpaMMHMPOBAHMA. | CTPYKTOPBI, CEIEKTOPBI U [1K-3 3aHATUUA
Nukancyasiuus MOIU(UKATOPBL.
Tema 1.3 Hpunmunsr OOII: | Peanuzamus cnenuduka- | 6 ITK-1 VYcTHBINM onpoc Ha
HaCJeT0BaHHeE LU u 00001IEeHNs I1IK-2 MPaKTUYECKOM
CBOMCTB 0OBEKTOB. I1K-3 3aHATUU
Tema 1.4 Ipuanunsr OOIIL: | Ucnonb3oBanue BUpPTY- | 6 IK-1 YcTHBIN onpoc Ha
MOJIUMOpP(hu3M aNbHBIX (PYHKIUH TIpU [1K-2 MPAKTUYECKOM
BHYTPEHHEH peanu3alnnuu I1K-3 3aHATUUA
KJjlacca
Pazpnen 2. [lpumenenue OOII
Tema 2.1 Kiacce object [Tnarpopma NET Frame- | 6 [K-1 [IpoBepxka
work. Knacc object. Me- [1K-2 JOMAITHUX 33729
TOABI KJ1acca object. [1K-3
Tema 2.2 AOcrTpaktHble u | [lepeonpenenenue mero- | 6 [IK-1 [IpoBepka
cTaTHYecKHue MeTOAbI OB H CBOHcTB. AO- I1K-2 JIOMAaIlIHUX 3aJ1a4
CTpakTHbIe MeTonbl. Pac- I1K-3
npeneneHue  QyHKUMUN
MIPU MCTIOJb30BaHUU BUP-
TyaJbHBIX METO/IOB.
Tema 2.3 Kosuexkuuu wu | OcHOBHblE — KoJulekuuu | 6 IK-1 [IpoBepxka
JKeHePUKH (MaccuB, CIIHCOK, OYe- [IK-2 JIOMAIlHUX 3aJ1a4
penb, CTeK) U UX MpHuMe- [1K-3
HEHHE.
Tema 2.4 [leaerarbl u co- | CoObITHS, TOANMKUCKA U UX | 6 ITK-1 IIpoBepka
ObITHSA IIPUMEHEHUE. I1K-2 JOMAILHUX 3a]a4
I1K-3
Paznea 3. [lpoekTupoBaHue 00bEKTHO-OPHMEHTHPOBAHHBIX IPOrpaMM Ha sisbike C++
Tema 3.1. MHurepdeiicnl. | [Ipunmuner  S.O.L.ID., | 8 ITK-1 [IpoekTHas
Hpuamune: S.0.L.I.D UX Ha3HA4YCHHE U IIPUYHU- I1K-2 pabora
Hbl TOSIBJICHUSI, TPaKTH- I1K-3
4eCKO€ IPUMEHEHHE
Tema 3.2. Ilopoxpawmme | Singleton (omuHOYKA), 8 IIK-1 [IpoektHas
narrepusl OOII Factory (dabpuxka), [K-2 pabora
Builder (cTpoutensn), ITK-3
Dependency injection
(BHempeHHE  3aBHCHMO-
ctu), Service Locator

(;okarop ciyx6), Object
pool (mryn 00bEeKTOB)
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Tema 3.3. Crpykrypupy-
I01IMe MATTEPHbI

Adapter wumm  wrapper
(amarrep, obepTka),
Decorator  (mexoparop,
oopMHUTETTB), Facade
(pacam), Proxy  wmm
surrogate (TIpOKCH, 3aMe-

CTHUTEJIb, CYpPpOTrar)

IK-1
I1K-2
I1K-3

YcTHBIN onpoc Ha
IIPAKTUYECKOM
3aHATUU

Tema 3.4. [laTTepHbI NOBE/IE-
HUA

Iterator (uteparop,
yKazaTelnb), State (cocto-
saue), Observer wim
Listener (mabmromatens,
CITyIIaTeNb), Strategy
(ctparerus), Command
uim  action (KoMaHna,
neiicreue), Mediator (1o-
CPEIIHHUK), Interpreter
(uHTEpIIpETaTOp),
Memento  (XpaHUTEINb),
Visitor (mOceTUTEINb)

IIK-1
I1K-2
I1K-3

[IpoekTHas
paborta

Pa3znen 4. PazpaboTka mo/ib30BaTe1bCKOro nHTEpdeiica ¢ npu

MeHeHreM npuHmunos OOII

Tema 4.1. Bsenenune B | OObEKTHO-OpUEHTHpPOBaH- | 12 [IK-1 [IpoBepxka
Bépcrky User Interface (UI) ¢ | vplit  ¢peiimBopk  WPF: I1K-2 JOMAIIIHUX 33]1a4
MOMOIIBIO (ppeiiMBopka | ucropusi,  OCOOEHHOCTH, [1K-3
WPF [IPUMEHEHHUE
Tema 4.2. Ba3zosbie | bazoBble KOMITOHEHTBI, | 12 [IK-1 3aiuTa NpoeKTOB
KOMIIOHEHTBI NPUHLMIBL  aJalTUBHON [1K-2
KOMITOHOBKH. OCHOBBI U [1K-3
rpuémbl BEpcTkU Ul
Tema 4.3. Ctuiin, maodJonsl, | Ilone3oBarensckue cTwmy, | 12 IIK-1 [IpoBepka
TPUITEPbl, AHUMALUS. mabIoHBl,  NPUMEHEHHE I1K-2 JIOMAILTHETO
TPUITEPOB Y AHUMALUU I1K-3 3a7aHus
Tema 4.4. IlpuBsasku paH- | Mexanusm npuBsizku | 14 IK-1 3amuTa NpoeKTOB
HbIX. [Ipuémbl co30aHUs | JAHHBIX: OJHOCTOPOHHSSA I1K-2
CJI0KHBIX HHTepdeiicoB U JABYCTOPOHHSS IIPUBS3- I1K-3

ka. 111a0ioHBI JaHHBIX

Paznen 5. PazpaboTka nHpOpMAaLIMOHHBIX CHCTEeM ¢ MpuMeHeHHeM npuHuunos OOI1

Tema 5.1. Ocodennocrn C++ | JIssmOna BelpakeHHs, me- | 12 I1K-1 Pemenue 3agau
3.0, Linq TOJbl PaCUIMPEHUS U SI3BIK [1K-2

3anpocoB Ling. I1K-3
Tema 5.2. Ba3sl panubix u | OOIl npu pabote ¢ 6azamu | 12 [IK-1 Pewenne 3anau
ORM cucreMbl. JTaHHBIX. BBengeHwe B [1K-2

npunimel ORM cucrem. I1IK-3

[Tpumenenne  Microsoft

Entity Framework
Tema 5.3. Ilatrepn CRUD u | [latrepn  Create, Read, | 12 IIK-1 Pemenue 3amau
EF Update, Delete (CRUD) [K-2

npu pabore ¢ 6azoil naH- I1K-3

ubix (bJI) MS SQL Server

yepe3 Entity Framework

(EF)
Tema 5.4. Ilarrepp MVVM [Mattepr  Model-View- | 14 IK-1 3ammura npoexra

ViewModel (MVVM) [1K-2
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pu pa3paboTke I1K-3
WH()OPMAITMOHHBIX  CH-
CTEM
Kypcosas pabota 1. TloaroroBka Kyp- | 36 [TK-1 3anuTa KypcoBou
COBOl  paboThI o [1K-2 paboThI
BBIOPAHHOU TEME. ITK-3
2. IloaroroBka mpe3eH-
TalUu.

6. ®OHJI OIEHOYHBIX CPEJCTB /I MIPOBEJIEHNS TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH U MPOMEKYTOYHOI ATTECTALIMA OBYYAIOIIUXCS MO
JUCHUILIMHE (MOJYJIIO)

@OH OIEHOYHBIX CPEACTB JUIS MPOBEICHUS TEKYLIEro KOHTPOJS YCIEBAEMOCTH U
npomexxyTounoi arrectanuu (nanee — ®OC) no nucuumimae « OObEKTHO-OPUEHTUPOBAHHBIN aHa-
JM3 ¥ MpOorpaMMHpoOBaHue Ha si3blke C++» MpeacTaBieH OTACIbHBIM JOKYMEHTOM U SIBIISETCS 4a-
CThI0 pabouell IpOrpaMMBbl.

7. HEPEYEHb OCHOBHOM " JIONMOJHUTEJBbHOM YYEBHOM JIMTEPATYPHI, HE-
OBXONMOMU IJ1s1 OCBOEHUA JTUCIUIIJIMHBI (MOAYJIS)

OcHognas tumepamypa:

IMeuaTHble U3TAHUSA

1. INaBnoBckas, T.A.C/C ++. [IpouenypHoe u 00bEKTHO-OPHEHTUPOBAHHOE IPOTPAMMUPO-
BaHue: y4e0. st By30B / T.A. IlaBnosckas. - CII6: ITurep,2023. - 496¢.: wi. - (Y4eOHUK IS BY-
30B).

DJIeKTPOHHbBIE U3aHNUs (3JeKTPOHHBIE pecypchbl)

1. 3eikoB, C.B. IIporpammupoBanue: yueOHUK U TpakTUKyM Jijist By30B / C.B. 3b1koB. — 2-¢
u3M., nepepad. u jgom. — Mocksa: FOpaiit, 2026. — 285 c.— Tekct: anekrponssiii // O6pazo-
BatenbHas minatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583644 (nata obOpamieHwus:
18.05.2026).

2. OrueBa, M.B. IIporpammupoBanue Ha si3pike C++: mpakTUYeCKui Kype: Y4eOHUK ISl BY -
30B / M.B. OrueBa, E.B. Kyapuna, A.A. KazaukoBa. — 2-e u3jx., nepepad. u mom. — Mocksa:
IOpaiir, 2026. — 342 ¢. — Texkct: anexTpoHHbIl // OOpa3oBarensHas miaTdopma FOpaitt [caiir].
— URL: https://urait.ru/bcode/585853 (nara obpamenus: 18.05.2026).

3. Tpodumos, B.B. Anropurmuzanus ¥ nporpaMMHpOBaHHE: YuyeOHUK i1 By30B / B.B.
Tpodumos, T.A. ITaBnoBckas. — 4-e¢ m3n. — Mocksa: HOpaiit, 2025. — 108 c. — Tekct: ek -
TpoHHBIH // ObpazoBatenbHas iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562040
(mata obpamenus: 18.05.2026).

4. TyzoBckuii, A.®. OOBEKTHO-OPUEHTHUPOBAHHOE MPOTrPAMMUPOBAHME: YUYEOHUK IS
By30B / A.®. Ty3oBckuit. — Mocksa: lOpaiit, 2025. — 213 c¢. — TexkcT: anexTpoHHbIH // O6pazo-
BatenbHas minatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561394 (nata obOpamienus:
18.05.2026).

JlonoJIHUTEIbHbIE HCTOYHUKH (1pU HE0OX00UMOCMUL)

1. Opnos, C.A. Teopust 1 pakTHKa S36IKOB MTporpaMMupoBanwsi: yued. mst By3os/ C.A.Op-
n0B. — CII6.: Tutep,2022. — 432c¢.: wi. — (YueOHUK TSI BYy30B).

2. Trorames, A. f3piku nporpammupoBanusi: yue0. / A. Trorames. - CII6.: [Tutep,2023. —
432c.: un. — (Y4ueOHUK 715 By30B).

8. TMEPEYEHh PECYPCOB WH®OPMAIMOHHO-TEJTEKOMMYHUKAIIMOHHOM
CETM «WHTEPHET», HEOBXOJIMMBIX JJISI OCBOEHHUS JUCHUILIMHBI
(MOY.JIS)

Jlyis BBITIONTHEHUS 3aJlaHUl, MPEAYCMOTPEHHBIX padouel MporpaMMoil MCHOIB3YIOTCS pe-
KoMeHtoBaHHbIe uTepHeT-caiitol, bC.
DJIeKTPOHHBbIE 00pa3oBaTeIbHbIE PeCypPChl
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e MuHHUCTEPCTBO HAYKH U BhICIIero oopa3zoBanusi Poccuiickoit deneparym:

https://minobrnauki.gov.ru/

o depepanbusiii nopran «Poccuiickoe odpazoBanuey: http://edu.ru/;

e OO0pa3zoBarenbHas miaThopma «HOpaiir»: https://urait.ru

e BuptyanbHas aKaJieMust Microsoft /l [DJ1eKTpOHHBII pecypc]:
https://mva.microsoft.com/.

e [Iporpammer guctanimonHoro odydenus B HOY «MMHTYUTy // [DnexkrpoHHbI pecypc]:
http://www.intuit.ru.

9. METOAUYECKHE VKA3AHUSI JJISI OBYYAIOIIUXCSI IO OCBOEHHIO
JUCHUILIMHBI (MOLYJIST)

OOBEKTHO-OPUEHTHUPOBAHHOE TPOrPAMMHUPOBAHUE SBIISETCS BAXKHEUITUM 3TarioM GOopMHUPO-
BaHUsl KOMIIETEHIIMN IIPOEKTUPOBAHUS U BHeIpeHUs] kKomnoHeHToB U T-undpactpykTypsl npeanpu-
ATHs, oOecreuynBaeT NpoQecCHOHANBbHYIO MOJATOTOBKY B O0JaCTH MPOTPaMMHUPOBAHUS, Pa3BUBAET
MBIIUIEHUE U HaBBIKU aJITOPUTMU3ALINH.

[{enb TUCIUIUIMHBL - COCTOUT B U3YYEHHH TEOPETUYECKUX OCHOB U MPAKTHUECKOM OCBOCHUU
METOJIOB U CPEJCTB OOBEKTHO-OPUEHTHUPOBAHHOI'O MPOrPaMMHUPOBAaHUS KaK OJIHOM M3 OCHOBHBIX,
MEPCIIEKTUBHBIX U OBICTPO Pa3BUBAIOLINXCS MOJENIeN MPOrpaMMHUPOBAHUS, SBISIONICICS B HACTOS -
mee Bpems 0a30il uis CO3/aHUS MPOTPAMMHBIX CHCTEM M COCTaBISIOMIEH (yHIaMEHTAIBHYIO
KOMIIOHEHTY 00pa30BaHuUs MPOrpaMMHUCTa-IPOeCcCHOHaNa.

OcHOBHbBIE 33JlauM JUCUUIUIMHBI — OBJIQJETh OCHOBHBIMU IOJIOKEHUSIMH KOHLIETILIUN
00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS, OCHOBHBIE MPUEMBbI 00BEKTHO-OPHEHTUPOBAH-
HOTO PEMICHHUs 3a/1a4 U CIIOCOOBI MOCTPOCHUSI 00BbEKTHO-OPUEHTUPOBAHHBIX MPOTPaMM, HaBBIKAMH
CaMOCTOSITENIbHOM pa3paboOTKH, OTIAJIKH, UCHBITAHUN M TOKYMEHTHPOBAHUS MPOTPaMM Ha SI3bIKE
00BEKTHO-OPUEHTUPOBAHHOTO NPOTPAMMMPOBAHUS JUIsl PElIEHUs 3ahad oO0paOOTKH YHCIOBOW U
TEKCTOBOM MH(OpMAIIUY, OPTaHU3AIMH JUANIOTa C TI0JIh30BaTeNIeM, MOJEIUPOBAHHS.

Jlnst opraHu3anuyu caMmoCTOSITEIbHON paboThl MpeaHa3HaueH (HOHJ OLICHOYHBIX CPEACTB IO
muctuminHe «OOBeKTHO-OPUEHTUPOBAHHBIN aHalM3 M MporpaMMHUpoBaHue Ha sizbike C++», B
KOTOPOM COJIEpKaTCsl OTIMCAaHUE 33JJaHUI, METOAUYECKHE PEKOMEHAAINN K UX BBIIIOJIHEHUIO, CITUC-
KU y4eOHOM, CIpaBOYHOW U JOMOJHUTENBHON JUTEpaTypbl, TECT AJS CAMOKOHTPOJS, a TaKkKe
BOIPOCHI K SK3aMEHY.

[Tpu caMoCTOSATENbHOM H3yYE€HHWH HEOOXOAMMO 3apaHee COCTaBUTh IJIaH MOATOTOBKH K
BOIPOCAaM, OTHOCSALIMMCS K OCHOBHBIM pa3zesiaM AUCLUIUINHBIL:

® [POYMTATh OCHOBHBIE MMOHATHS U JIOTUKY U3JI0KEHHS TEM B JIEKIIMIOHHOM MaTepHale;

e pa3o0paTh Bce MPAKTUUECKHUE TPUMEPHI;

® BBLINOJIHUTH JOMAIITHUE U CAMOCTOSTEIbHBIC 3aaHHUS;

® pa3paboTaTh HECKOJIBKO OOJBIIUX MPOCKTOB.

Jlis BBICTYyIUIEHHS, Ha TMPAKTUYECKUX 3aHATUSX O0Oydaromuecs TOTOBIT COOOIIEHUs
(MynbTUMEIUNHBIE IPE3CHTALIMN), KOTOPbIE 3aCTyLIMBAIOTCS U 00CYXAatoTcs B rpymie. Jlokiaansl B
MOHOJIOTHUECKOH (MM Iuajgorudeckoi) opMe pa3BUBAIOT HABBIKK PAOOTHI C ayIUTOPUEH NI TO-
BBIIIICHUS WHTEJUIEKTYaJbHOTO Pa3BUTHUS, KYJIbTYPHOTO YPOBHS M MPOPECCHOHATHLHON KOMITETEHT-
HocTu. Jlnist 060 hopMBI caMOCTOSITENbHOM pabOThl BaKHO pa3BUBATh HAaBBIKM OCBOSHUS Hayu-
Horo (y4eOHOTr0) MaTepuasa, yMEHUE H3JI0KUTh PE3yJIbTaThl CBOUX MHTEIUICKTYAIbHBIX YCHIINHN U B
JIOTUYECKH KOPPEKTHON (hopMe PeICTaBUTh HX.

[Ipn moaroToBke K SK3aMEHY cieayeT OOpaTUTh BHHMaHUE Ha COJEp)KaHUE OCHOBHBIX
pa3ziesioB UCIUIUIMHBI, OINpeAelieHHe OCHOBHBIX MOHSATHH Kypca, (OpPMYIUPOBKY OCHOBHBIX
npunuunos OOIT.

@opMBI CaMOCTOSATENBHON PabOTHI CTYJIEHTOB OMpPENENSIOTCS Ipu paszpaboTke padounx
NporpaMM y4YeOHBIX JUCHMIUIMH COJACpKAaHWEM Y4YeOHOH NUCIHIUIMHBI, YYUTHIBAs CTENCHb
MOJITOTOBJICHHOCTH CTY/ICHTOB.
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CamocrosrenbHas paboTa MOXKET OCYIIECTBIATHCS UHIAMBHUYaIbHO WIM TPYNIIAMU CTYJICH-
TOB B 3aBHCHMOCTH OT IIeJId, 00beMa, KOHKPETHOW TEeMAaTHKH CaMOCTOSITENIbHOM paldoThl, ypOBHS
CJI0KHOCTH, YPOBHSI YMEHHUM CTYIE€HTOB.

KoHTponb pe3ynbTaToB BHEAYJUTOPHONW CaMOCTOSITENILHON paboThl CTYACHTOB MOKET OCY-
IIECTBIIATBCSA B TpeAesiaX BPEMEHH, OTBEJICHHOIO Ha 00s3arenbHble ydeOHbIE 3aHATHS IO JIHC-
LUIUIMHE, MOXKET MPOXOJAUTh B TUCBbMEHHOMN, YCTHOM MM cMelIaHHOU (opMe.

Bunasl camocTosiTennbHbIEe paOOThI CTYACHTOB:

® pEILIEHHUE JOMAIlIHUX 3a/1ay;

e paboTa ¢ KOHCIIEKTOM JICKIIHiA;

e TMpoekTHas paboTa (pa3paboTka MPOrpaMMHOrO OOECIIEUCHUsS MO0 TEXHHYECKOMY 3aja-
HUA);

e aHaJIN3 U pePaKTOPUHT JEMOHCTPALIMOHHBIX IIPOEKTOB.

10. TEPEYEHb MH®OPMAIIMOHHBIX TEXHOJOI'UM, UCHOJB3YEMBIX ITPH
OCYHIECTBJIEHUM OBPA3OBATEJIBHOI'O ITPOLHECCA 11O AUCHUMIVIMHE
MOAYJIIO), BKJIIOYAA ITIEPEYEHb ITPOI'PAMMHOI'O OBECIIEYEHUA,
COBPEMEHHBIX NTPO®ECCHUOHAJIBHBIX BA3 JTAHHBIX 1 UHO®OPMALIMOHHBIX
CITPABOYHbIX CUCTEM

Ilepeuens ungpopmayuonnvix mexuonozuii:
[Tnardopma it nmpesenranuii Microsoft powerpoint;
TexcToBblii 1 TaOnMuHBIH penaktop Microsoft Word;
[TopTan unctutyTa http://portal.midis.info
Ilepeuens npocpammnozo obecnevenusn:
1C: Ilpennpustue. KoMmiekT 1i1st BRICIINX U cpeiHUX yueOHbIX 3aBeaeHuit (1C — 8985755)
burpukc 24
SAnnexc Opaysep
Mozilla Firefox
Microsoft™ Office®
MoitOduc
Antusupyc «Kacnepckuii» (Kaspersky Endpoint Security)
«["apaHT a’po»
Koncynbrantllntoc
VS Code / JetBrains Edu
Git + GitHub/GitLab
Cospemennvie npogheccuonansnsle 6a3vl OGHHBIX U UHPOPMAUUOHHBIE CHPAGOUHBIE CUCHIEMbL
«Il"apaHT a’po»
KoncynbrantlIiroc
Hayunas snexkrponHnas 6ubnrnoreka «Elibrary.ruy.

Caenenust 00 3IEKTPOHHO-OMOINOTEYHON cUCTEME

Ne | OcHoBHbI€ cBenieHUs1 00 IIEKTPOHHO-OUOTHOTEYHOM
/n cucTeMe

1. |HanmmeHOBaHME 3IEKTPOHHO-OMONMOTEUHON —cHcTeMBbl, |O0pa3oBarenbHas miaTgopma
IPEACTABIAIOIIEH  BO3MOXKHOCTb  KPYIJIOCyTO4HOTO|«FOpaiity: https://urait.ru
IMCTAaHIIMOHHOTO WHAWBUAYAIBHOTO JOCTyMa JJIS Kax-
7oro oOydvaromerocst U3 00N TOYKHM, B KOTOPOM
nMeercs 10cTyn K cetn MHTepHert, agpec B cetn MHTEp-
HET

Kparkas xapakTeprcTika
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11. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIMNMAS IR |
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O IIPOLHECCA IIO JUCHUIIVIMHE
MOAYJIIO)

HaunmenoBanue
000py10BaHHBIX
y4eOHBIX ayAUTOPUH,
ayIUTOPUI JI IPAKTH-
YECKUX 3aHATHI

HepequL MaTCpuaJIbHOIo OCHAIICHUA, O60py,Z[OBaHI/IH
U TCXHUYCCKUX CPCACTB O6y‘IeHI/IH

JlaGopatopus
NpPOrpaMMHUPOBAHUS U
0a3 maHHbIX Ne 247

(JTaboparopust TUTSt
MPOBEACHUSA 3aHATHI
BCEX BHJIOB, I'PYIIIOBBIX
u WHJUBUTyaIbHBIX
KOHCYJIbTAIUH, TEKy-
LIETO0 KOHTpOJII U
MPOMEKYTOUHOMN aT-
TECTaLlUN)

KomnreroTep

IIpoekrop

DKpaH ISl IPOEKTOpa

KomnbrorepHslii cTO

Crynbs

Cron npenogaBarens

Cryn npenogaBaresist

Jlocka MarHUTHO-MapKepHas

ABTOMaTH3UpPOBaHHbIE paboyne MecTa obecreyeHbl JOCTYIIOM B
AEKTPOHHYIO MH(POPMALMOHHO-00pa30BaTEIbHYIO cpeny
MU/uC, BbIXOOOM B HH(POPMAIMOHHO-KOMMYHHKAIIMOHHYIO
cetb «HTEpHETY.

buoauorexka. Yurtajib-
HbBIH 3271 Ne 122

bubanorexa. UnranabHblii 31 ¢ BbixoaoM B UnTepHet Ne 122
ABTOMAaTH3UPOBaHHBIC paboure MecTa OMOIMOTEKapen
ABTOMaTH3MpOBaHHbBIE paboune MecTa JUIs YUTaTeNei

[Ipuntep

Ckanep

Cremnaxu JUIsl KHUT

Kadenpa

BricTaBouHBII cTemIax

Karanoxusrii mkad

[Tocamounbie MecTa (CTOJBI U CTYJbS JUISI CAMOCTOATEIBHON pa-
0O0THI)

Crenn naopMaImOHHBINA

YcaoBus aas aun ¢ OB3:

ABTOMaTH3UpOBaHHOE padouee mecto st jui ¢ OB3

JInnza ®Openens

CrneuuanbHasi mapra JUid JHI C HApYLICHUSIMH  OIMOPHO-
JIBUTaTEJILHOTO alapara

KnaBuarypa ¢ Hanecenuem mpudra bpaitns

KommnbroTep ¢ mporpaMMubiM oOecrieueHreM st uil ¢ OB3
CBeToBble MasK Ha JABEPSIX OMOIHMOTEKU

TakTunbHbIE yKa3aTeIu HAPaBICHUs! IBUKEHUS

TakTunbHbBIE yKa3aTelu BbIX0/1a U3 TOMEILCHUS

KoHTpacTHOE Bbl€/IeHNE IPOEMOB BXOJIOB M BBIXOJIOB U3 ITOME-
HICHUS

Tabnuuka ¢ HaMUMEHOBaHUEM OMOJIMOTEKH, BHIOJHEHHAS MIPH)-
toM bpaitns

ABTOMaTH3UpOBaHHbIE paboune Mecta 00ecreueHbl JOCTYIIOM B
JNEKTPOHHYIO nH(OPMaLIMOHHO-00Pa30BaTENbHYIO cpeny
MUIuC, BBIXOAOM B HH(MOPMANUOHHO-KOMMYHHKAIIHOHHYIO
ceTh «IHTEpHETY.
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