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1. HAUMEHOBAHUME JVMCHUITJIMHBI MOV JIA), HEJIM U 3AJAYM OCBOEHUA UC-
HOUIDJIMHBI (MO YJIA)

1.1. HamMeHOBaHHe JUCIHHILINHBI

OOBEKTHO-OpPUEHTUPOBAHHBIN aHAJIN3 U IPOrPaMMHUpPOBaHUE Ha si3bike C++

1.2. leanb AMcHUNIMHBI

Llenp Kypca COCTOMT B U3yUYEHUH TEOPETHUYECKUX OCHOB U MPAKTHUYECKOM OCBOCHUU METO-
JIOB U CPEJICTB OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPaAaMMHUPOBAHUS KaK OJHON W3 OCHOBHBIX, IEp-
CIIEKTUBHBIX M OBICTPO Pa3BUBAIOIIUXCS MOJICICH MPOrPaMMUPOBAHMSI, SBISIOMICHCS B HACTOSIIEE
Bpems 0a3oil Juisl co3AaHMsI MPOrPaMMHBIX CHCTEM U COCTaBIsIONIeH (yHIaMEHTAIbHYIO KOMIIO-
HEHTY 00pa3oBaHus MpodeccroHana B 00J1acTH HHPOPMAITMOHHBIX TEXHOJIOTHA.

1.3. 3agauy JUCHUILIMHEI

B xoz1e ocBoeHMS AUCHUILTMHBI CTYACHT JOJDKEH peliaTh TaKUe 3aJja4M Kak:

1) 3HAKOMCTBO C OCHOBHBIMHU IOJIOKEHUSMU KOHUEHIMH OOBEKTHO-OPUEHTHUPOBAHHOTO
IIPOrpaMMHUpPOBaHUs Ha si3blke C++;

2) 3nHakomcTBO ¢ npuHnunamu S.O.L.1.D. u natrepramu OOIT;

3) ocBoeHue MNpPUEMOB OOBEKTHO-OPUEHTUPOBAHHOIO pEUIEHMs] 3a7ad U CHOCOOOB
MOCTPOCHUS 0ObEKTHO-OPHUEHTUPOBAHHBIX MIPOTrpaMM Ha sizbike C++;

4) ¢dopMHUpOBaHHE HABBIKOB CAMOCTOSTEIBHOW pPa3paOOTKH, OTIAJIKH, HCIBITAHHA |
JOKYMEHTHUPOBAHUS MPOTpaMM Ha SI3bIKE OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS IS
pemieHus 3amad 0O0pabOTKM YHCIOBOM M TEKCTOBOW WH(MOpMAIMM, OpraHU3alyy Juajora ¢
0JIb30BaTeIeM, MOICTUPOBAHUS.

2. IEPEYEHb IINIAHUPYEMBIX PE3YJIBTATOB OBYUYEHUSA IO JUCIHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMHU PE3YJIIbTATAMU
OCBOEHHSA OBPA3OBATEJIBHOM NPOT'PAMMBI

[Tpouecc uzydeHus AUCUUIUIHHBL (MOAYIsi) «OObEKTHO-OPUEHTHPOBAHHBIA aHATIU3 U TPO-

rpaMMHpOBaHuUE Ha si3bIKe C++» HampaBieH Ha (OPMHUPOBAHUE CIIETYIOIINX KOMIETCHITHIA:

KOI[ 1 HAUMCHOBAHUC
KOMHGT@HHI/II\/'I BBIITYCKHHKA

KOI[ U HAMMCHOBAHUC UHAUKATOPA NOCTHIKCHUS KOMIETEHIIUN

[IK-1 CmocobeH koaupoBaTh
Ha S3bIKaXx MPOTPaMMHPOBa-
HUS (oOBeKTHO-
OpUEHTUPOBAHHBIX, COBpe-
MEHHBIX CTPYKTYpPHBIX SI3BI-
KaX, fA3bIKaX COBPEMEHHBIX
OHM3HEC-TIPUIIOKEHHI)

ITIK-1.1. Pa3pabaTeiBaeT koA MH(OPMALMOHHBIX cUCTEM M 0a3
JTAaHHBIX UHPOPMALIMOHHBIX CUCTEM.

[IK-1.2. OcymectBisier Bepuukanuio kojaa, 0a3 JaHHBIX H
CTPYKTYpbI 0a3 JaHHBIX MH()OPMAITMOHHBIX CUCTEM

[TK-1.3. YcTpanser oOHapy>KeHHbIE HECOOTBETCTBHS C MpUMe-
HEHMEM METOAMK TECTUPOBaHMs pa3padaTbiBaeMbIX HH(pOpMa-
IIMOHHBIX CUCTEM

[1K-2 CnocobGeH mnpoBOAUTH
oOcienoBaHuEe OpraHU3alui,
BBISIBIIATh  MH(OPMAILIMOHHBIE
MOTPEOHOCTH TIOJIb30BaTEIICH,
dbopMupoBath TpeOOBaHUA K
MH(OPMaLIMOHHOM CHCTEME

[1K-2.1. IlpumeHATh MeTOnAbl OOCIEIOBAaHUS OpraHMU3alud U
aHajam3a BXOJHOM wHbopmaruu st GopMUpoBaHUs TpeOoBa-
HUH K HH(OPMAIIMOHHOH cucTeme

[TK-2.2. OcymecTBisITh I€ATETBHOCTD 1O TIPOBEICHUIO MEPEro-
BOPOB W TMpe3eHTauui Ui UHPOPMHPOBAHUS 3aKa3YMKOB O
BO3MOXKHOCTSIX HH(OPMAIIMOHHON CUCTEMBI.

[1K-2.3. BrbisBasaTh MH(QOPMAIMOHHBIE MOTPEOHOCTEH MOJIB30-
BaTeJsel, onpenessieT BO3MOXKHOCTH JTIOCTHKEHUSI COOTBETCTBHUS
MH(POPMALIMOHHBIX CUCTEM IE€PBOHAYAIbHBIM TPEOOBAHUSIM 3a-
Ka3uMKa, pa3zpaOaThIBaeT CTPATErHMH YIpPaBIIEHUS 3aWHTEPECO-
BaHHBIMH CTOPOHAMH B IPOEKTE.

[1K-3 Cnoco0eH mnpoeKTHpo-
BaTh W pa3padarbiBaTh HH-
dbopMarMoHHbIE CHUCTEMBI B
COOTBETCTBUH C TpeOOBaHMS-
MU 3aKa34uKa

[1K-3.1. BpimonsHsaTh OeHCTBUS pa3padOTKe MPOTOTHIIOB HH-
(opMalMOHHBIX CHCTEM, MOOMJIBHBIX U BeO MPUIIOKEHU I
[1K-3.2. BpInonHsTh OEHCTBUS MO MPOEKTUPOBAaHHUIO, Bepuu-
Kaluy MHQOPMALIMOHHBIX CHCTEM, MOOMIIBHBIX M BEO MpHIIOKe-
HUHN B COOTBETCTBHH C TPeOOBaHUSIMH 3aKa3uHKa.
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[1K 3.3. Branerb MHCTpYMEHTaMHU M METOJaMM Pa3paboTKU U
TECTHpOBaHUs 0a3 JaHHBIX MH()OPMAIIMOHHBIX CUCTEM

3. MECTO IUCHUILUIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJBHOM
ITPOI'PAMMBbI

YyeOnass mucruruimHa «OOBEKTHO-OPUEHTHPOBAHHBIA aHAIW3 W IMPOTrPaMMUPOBAHHE Ha
sa3pike C++» OTHOCUTCS K SJEKTHUBHBIM JUCHUILUIMHAM YacTU y4eOHOro miaHa, GpopMupyeMoii
y4acCTHUKaMH 00pa30BaTENIbHBIX OTHOIICHHIA, IO OCHOBHON MPOQECCHOHATBHON 00pa30BaTeIbHOM
nporpamme 1o HampasiieHuto noarotoBku 09.03.03 Ipukinagnas wHbOpMaTHKa, HATPABICHHOCTD
(mpocuns) Pa3paboTka BeO M MOOUIBHBIX TPUIIOKECHUH.

4. OBBEM JUCHUIIJIMHBI (MOAYJISA) B 3BAYETHBIX EJUHUIIAX C YKASAHUEM
KOJINYECTBA AKAJEMHUYECKHUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCA C ITPEINIOJABATEJIEM 1o BUIAM
YUYEBHBIX 3AHATHIN) 1 HA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIUXCS

O6mas TpyA0eMKOCTh (00beM) AUCHUILIMHBI cocTaBisAeT 10 3aueTHbIX enuuul, 360 akagemu-
yeckux 4acoB. [ucnurnnuna uzydaercs Ha 2 Kypce, 3 u 4 cemecTp.

CocTaB 1 00beM IMCUMILIHHBI M BUbI Y4eOHBIX 3aAHATHI

Bun yueOnbIx 3aHATHIA Bcero Pa3§[ CIICHHE 11O ceMepraM
Oomas Tpynoemkoctb, 3ET 10 4 6
OO6m1ast TpyJ0EeMKOCTb, Yac. 360 144 216
AyIMTOpHBIE 3aHATHS, Yac. 148 68 80
Jlexmum, yac. 54 34 20
[IpakTuueckue 3auaTus, yac., 94 34 60
B T.4. B ()OpM€ NMPAKTHUECKOM IMOJATOTOBKH 94 34 60
CamocrosiTesibHas padoTa 212 76 136
KypcoBoii mpoekT (pabota) + - +
KoHTposbHbIe paboThI - - -
By uToroBoro KOHTpOJIst DKk3ameH DK3aMeH DK3aMeH
5. COAEPKAHME JUCHUIIVIMHBI MOAVYJIsSA), CTPYKTYPUPOBAHHOE

o TEMAM (PA3JAEJAM) C VYKA3ZAHUEM OTBEJIEHHOI'O HA HHX
KOJMYECTBA AKAJTEMUYECKHNX YACOB U BUJIOB YUEBHBIX 3AHATUI

5.1. Conep:xanue TUCUMILINHBI
Paznen 1. OcnoBubie monsaTus OOII.

Tema 1.1 O0beKT, KJ1acc, JaHHbIE, METObI, JOCTYI K JAHHBIM
Ocnosable noHsTHs OOIL: 00BEKT, Kiacc, maHHBIE, METOAbl. OOBEKT KaKk COBOKYIMHOCTH
JTAHHBIX ¥ Habopa meTo/0B. CeMaHTHKa OOBEKTa: JaHHBIE KaK OTPaKCHHE COCTOSIHHUS OOBEKTa U

MCTOJbI KaK CpCACTBA obecneueHUs B3aHMOJICHCTBU 00BEKTOB.

Knaccel 00bekTOB: HazHaueHHWe U cemaHTuKa. lIpencrasinenue kinaccoB. OOBEKTHI KaK dK-

3EMINISIPBI KITACCOB.

Cozmanne 00BEKTOB yKe CylIecTByromiero tuma. Mcnonb3oBanue o0nekra. ObparieHue
O00OBEKTY B 11€JIOM H €r0 OTAEIbHBIM MOJISIM, U METOJIaM.
Tema 1.2 IIpuHIMIIBI 00EKTHO-OPHEHTHPOBAHHOIO NIPOrpaMMupoBanns. UHkancyasuus
WNHKancynsauus NaHHBIX M CKpbITHE MH(popMaruu. MHkancynsainus u ob6JacTu BUIAUMOCTH.

Knaccudukanus MeTooB: KOHCTPYKTOPBI,
[Tponeptu-cBoticta (Property)

Tema 1.3 lIpuanunst OOIL: HacienoBaHue

JECTPYKTOPBHI,

CENIEKTOPBI

U MOAU(PUKATOPHI.

OTHomeHNEe HaAcIeAOBaHUS Uil KiaccoB. Peanmmsamust crnenudukanmuu U 0000IIECHUS
CBOMCTB 00bekTOB. [IpocToe u MHOXKecTBeHHOe HacnenoBanue. CrieHapuu HacnenoBanus. Mepap-



XMl KJIaCCOB.

Tema 1.4 llpuanunst OOII: moaumopdpuzm

[lepeonpenenenue Mmero0B. Pannee u no3aHee cBs3bpiBaHue. Peanu3zanus BUPTyalbHBIX Me-
TonoB. Pactipenenenue GpyHKIUI Ipy UCTIONB30BaHUH BUPTYAIbHBIX METOAOB. IloBTOpHOE MCTIONB-
30BaHHE KOJla 3a CYET KCIOJb30BaHUS BUPTYaJIbHBIX METOJOB. Mcmosb30BaHHE BHPTYalbHBIX
(GbyHKUMH TIpy BHYTPEHHEH pean3aiuy Kiacca.

Paznea 2. llpumenenune OOIL.

Tema 2.1 Knacc object

ITnatdpopma NET Framework. Kmacc object. MeTonpl kiacca object. YmakoBka (boxing) u
pacrakoBka (unboxing) tunoB. Pednexcun (Reflections) u arpubytsr (Attributes) Ha muatdopme
NET Framework

Tema 2.2 AGCTpaKTHBIE U CTATHYECKHE METOAbI

Craruyeckue u abctpakTHble MeTOIbl. AOCTpakTHbIE Kiacchl. Cdepbl MpUMEHEHUs! CTaTH-
YeCKUX M a0CTpaKTHBIX METOMO0B. Peanu3anus cTaTH4ecKuX M BUPTYalIbHBIX METOAOB. Ilepeompe-
JielieHue METOJIOB U CBOMCTB. AOcTpakTHbIe MeTobl. Pacnipenenenue GyHKIUN IpU UCIIONIB30Ba-
HUU BUPTYalbHBIX METOAOB. [I0BTOpHOE MCIIO/IBb30BaHME KOJIA 32 CUET HUCIIOJIb30BAHUS BUPTYyallb-
HBIX METOJIOB.

Tema 2.3 Kosiekuinu M 1:KeHePUKH

OcHoBHbBIE KOJUIEKIIMU (MAcCHB, CIIHCOK, O4epe/lb, CTEK) U uX mpuMeHeHue. O000mEHHBIE
KJIACCHI (JPKEHEPUKH ), YHUBEPCAJIbHBIEC KOJUICKIIUH (CIIOBAPH, XAII-TA0JIUIIbI, CBSA3aHHBIC CITUCKH ).

Tema 2.4 Jlejieratbl 4 COOBITUA

Ha3nauenue u cunTakcuc aeneratoB. AHOHHMMHBIE jaeneratbl. CoObITHS, MOANKMCKA U UX
MIPUMEHEHHUE.

Pa3nea 3. IlpoekTpoBanne 00beKTHO-OPHEHTHPOBAHHBIX IPOrpaMM Ha si3bike C++

Tema 3.1. Uarepdeiicol. [Ipunuuns: S.O.L.1.D

Tun nansbix Interface. Onpenenenue. CpaBHeHue uHTEp(PEicoB U aOCTPAKTHBIX KIJIACCOB.
[Mpunanumnet S.O.L.1.D., nx Ha3HaueHNe U MPUUUHBI MTOSBICHUS, TPAKTUUYECKOE PUMEHEHUE

Tema 3.2. Iopoxaaromme narrepusl QOII

Singleton (oaunouka), Factory (¢abpuxa), Builder (ctpoutens), Dependency injection
(BHEpEHHE 3aBUCUMOCTH), Service Locator (sokatop cimyx0), Object pool (mmys 00BeKTOB).

Tema 3.3. CTpyKkTypHpYyoOIIHe NaTTePHbI

Adapter unu wrapper (amanrep, obeptka), Decorator (mexoparop, opopmurens), Facade
(dacan), Proxy nmm surrogate (IIpokcu, 3aMecTUTENb, Cypporar)

Tema 3.4. [laTTepHbI NOBEAEHUA

Iterator (uteparop, ykaszatens), State (cocrosiHue), Observer mwnu Listener (HabmrogaTens,
ciymatens), Strategy (ctparerusi), Command unm action (komanna, nevicteue), Mediator (mocpen-
HUK), Interpreter (uHTEepIIpeTaTop), Memento (xpaHuTens), Visitor (IIOCETUTENB)

Pa3nes 4. PazpabdoTrka moJib30BaTe/ibCKOro HHTepdeiica ¢ npuMeHeHHeM NPUHIUIIOB
ooI1

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

OO0bexTHO-opreHTHpOoBaHHbIH PpeiiMBopk WPF: uctopust, 0co0€HHOCTH, IPUMEHEHHE.

Tema 4.2. ba3oBble KOMIIOHEHTBI

bazoBble KOMITIOHEHTBI, PUHLUIBI 3AANTUBHOM KOMIOHOBKH. OCHOBBI U npuéMbl BEpcTkU UL
[onb30BaTenbCKUe AEMEHTHI YIPaBIeHUS (KOHTPOJIBI).

Tema 4.3. Ctnin, ad/10HbI, TPUITEPDI, AHUMALMSA

[Tonb3oBaTenbckue CTUIM, A0I0HBL, TPUMEHEHNE TPUTTEPOB U aHUMAIIWH.

Tema 4.4. Ilpussasku qanHbIxX. [Ipuémbl co3nanus c/10:KHBIX HHTEPQeiicoB

MexaHu3M MPUBSA3KH JaHHBIX: OJHOCTOPOHHSISL U IBYCTOPOHHSIS MpuBsizka. [11aGioHb! gaH-
HBIX.

Pasznea S. Pazpaborka nHpOpMAMOHHBIX cUCTeM ¢ IpuMeHeHueM npuHuunos QOOII

Tema 5.1. Ocobennoctn C++ 3.0, Ling

JIsiMO1a BBIpaXKEHHMsI, METO/IbI paCIIMPEHHS U S3bIK 3arpocoB Ling.
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Tema 5.2. ba3el nannbix 1 ORM cucremsl.

OOII npu pabote ¢ 6azamu nanHbIX. BBenenne B npunimnel ORM cucrem. [lpumenenue Mi-
crosoft Entity Framework.

Tema 5.3. Ilatreps CRUD u EF

[Tarrepn Create, Read, Update, Delete (CRUD) npu pabore ¢ 6a30ii qanubix (1) MS SQL Serv-
er uepe3 Entity Framework (EF)

Tema 5.4. Ilarrepu MVVM

[TaTrepn Model-View-ViewModel (MVVM) nipu pazpaboTke nH(HOPMAIMOHHBIX CUCTEM.

5.2. TemaTn4eckui mjiaH

KonnyectBo yacoB
A U3 HUX
S U3 HUX
S =
= g o o U3 HUX
8 = Z = > 5
Howmepa u HanMeHOBaHuUE pa3/eioB U TEM =4 S g z = S S 5 g s
& | 58| 28| = | £§5| B8
= | & E8| B2 | £E| ES
S 3 > © = 23 E =2
g | & | < e} 5 g
o | © = F
3 cemecTp
Pasnea 1. OcnoBHble nousitusi QOII
Tema 1.1 O0bekT, Kjacc, J1aHHbIe, METO- 10 6 4 2 2 2
b, IOCTYII K JAHHBIM
Tema 1.2 IIpuHunbl 00bEKTHO- 10 6 4 2 2 2
OPHEHTHPOBAHHOTO IIPOrPAMMMPOBAHUSI.
HNuakancyasnus
Tema 1.3 lIpuauunst QOIL: HacienoBa- 12 6 6 3 3 3
HHe
Tema 1.4 Ipunumnsr OOII: nosumop- 12 6 6 3 3 3
pusm
Hroro pazaea 1 44 24 20 10 10 10
Paspnea 2. llpumenenne OOII
Tema 2.1 Kiacc object 10 6 4 2 2 2
Tema 2.2 AGcTpaKkTHBIE H CTATHYECKHE 10 6 4 2 2 2
MeTObI
Tema 2.3 Kosiekunu 1 1:KeHepUKH 12 6 6 3 3 3
Tema 2.4 Jleseratbl U COOLITUA 12 6 6 3 3 3
Hroro pazaen 2 44 24 20 10 10 10
Pasnea 3. IlpoekTnpoBanue 00beKTHO-OPHEHTHPOBAHHBIX NPOrPaMM Ha si3bike C++
Tema 3.1. Uarepeiicol. [Tpunuuns 16 8 8 4 4 4
S.O.L.I.D
Tema 3.2. Ilopoxknaromme narrepust OOIT 16 8 8 4 4 4
Tema 3.3. CTpyKTypHpYyHIOIIHE IATTEPHBI 16 8 8 4 4 4
Tema 3.4. IlaTrepHbl NOBeIeHUsI 8 4 4 2 2 2
Hroro pazagea 3 56 28 28 14 14 14
Hroro 3a 3 cemectp 144 76 68 34 34 34
4 cemecTp

Pa3nea 4. Pazpa0oTka noJib30BaTe/IbCKOro HHTep(deiica ¢ npuMeHeHHeM
npuHnunos OOII




Tema 4.1. BBenenne B Bépcrky User Inter- 22 12 10 2 8 8
face (UI) ¢ nomomb1o ppeiimBopka WPF

Tema 4.2. ba3oBble KOMIIOHEHTbI 22 12 10 2 8 8
Tema 4.3. CTuiin, madI0HbI, TPUITEPDI, 22 12 10 2 8 8
aHMMAaNs

Tema 4.4. IlpuBsizku 1aHHbIX. [Ipuémbl 24 14 10 4 6 6
CO3/1aHMH CJI0KHBIX HHTepdeiicoB

Hroro paznea 4 90 50 40 10 30 30

Pasnea 5. PazpaboTka nHGOpMAaLMOHHBIX CHCTEM ¢ NpuMeHeHneM npuHuunos OOII

Tema S.1. Ocobennoctu C++ 3.0, Ling 22 12 10 2 8 8
Tema 5.2. ba3bl nanubix 1 ORM cucreMbl 22 12 10 2 8 8
Tema 5.3. Ilatreps CRUD u EF 22 12 10 2 8 8
Tema 5.4. Ilarrepp MVVM 24 14 10 4 6 6
Hroro pazgea 5 90 50 40 10 30 30
KypcoBas paGora 36 36
Hroro 3a 4 cemecTp 216 136 80 20 60 60
HToro no gucumMivinHe 360 212 148 54 94 94
Bcero 3aueTHBIX eIHHUII 10
5.3. JlekuMoHHBbIE 3AHATHSA
dopmupy-
Tema Conepxanue 4yac. | eMbIe KOM-
METEHLIUH
Paszaen 1. OcnoBuble mousatuss OOII
Tema 1.1 O0bekT, kiaace, | OcaoBubie nmoHsaTus OOIL: 00beKT, Kacce, gaH- 2 IIK-1
JAaHHbIE, METO/IbI, I0CTYN | Hble, MeTO/Ibl. OOBEKT KaK COBOKYIHOCTH JaH- [IK-2
K JaHHBIM HbIX U Habopa MeTonoB. CeMaHTHKa OOBEKTa: TIK-3
JIaHHbIE KaK OTPaXCHHE COCTOSHUS O0BEeKTa U
METOJIbl KaK CpelcTBa OOECIeueHus B3auMo-
NecTBUSL OOBEKTOB.
Krnaccel 00bEKTOB: Ha3HAUEHHE M CEMaHTHKA.
IIpencraBnenue kiaaccoB. OOBEKTHI KaK HK3EM-
TISIPBI KJIACCOB.
Tema 1.2 Tlpunnunsl | MHKancynsuus JTaHHBIX U CKpbITHE MHpOpMa- | 2 IK-1
00beKTHO- uuu. Mukancynsauus u o0jacTd BHJIMMOCTH. [K-2
OPHEHTHPOBAHHOIO Npo- | Kilaccudukanus MeTog0B: KOHCTPYKTOPHI, JAe- [1K-3
rpammupoBanus.  MH- | CTPYKTOpBI, CEJNEKTOpPbl W MOJAU(PUKATOPBHI.
KancyJasauus [Iponeptu-cBoiictBa (Property)
Tema 1.3 IIpuHounsl | OTHOLIEHWE HacienoBaHusA A Kiaccos. Pea- | 3 IK-1
OOII: HacaenoBanue nu3anys crenudukanuu u 0000IIeHNsT CBOMCTB TIK-2
00BekTOB. [IpocToe U MHOKECTBEHHOE HaCIe- [1K-3
nosanue. Cuenapuu HacnenoBanus. HMepapxus
KJIACCOB.
Tema 1.4 IIpunuunsi | [lepeonpenenenue meronoB. Pannee u mo3gnee | 3 IIK-1
OOII: nosiumopdpuszm cBa3bIBaHue. Peanmsanus BUPTyaldbHBIX METO- [1K-2
noB. Pacnipenenenne (QyHKIMI MpU HCIIONH30- ITK-3

BAHUM BUPTYyaJIbHBIX METOAO0B. IloBTOpHOE MC-
IIOJIB30BAHME KOJA 3@ CYET HCIOJIb30BAHUS
BUPTYyaJIbHBIX METONOB. Mcronb3oBaHue BHUp-
TyallbHbIX (DYHKIUI NpU BHYTPEHHEH peanu3a-
LMK KJ1acca
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Pasnea 2. [lpumenenune OOII

Tema 2.1 Knacc object | [Tmatrhopma NET Framework. Kmacc object. | 2 [MK-1
Mertoab! kiacca object. YmakoBka (boxing) u [K-2
pacrnakoBka (unboxing) tumos. Peduexcuu (Re- I1K-3
flections) m arpubyTsl (Attributes) Ha mnnar-
dopme .NET Framework

Tema 2.2 Ad6cTpakTHble | CTaTudyeckiue W aOCTpakTHBIE MeETONbI. AO- 2 TIK-1

U cTaTHYecKHe MeTobl | cTpakTHhle Kiacchl. Cdepsl MpUMEHEHHUs CTa- I1K-2

THYECKUX W aOCTpaKkTHBIX METOJOB. Peanmu3a- [1K-3
LU CTAaTUYECKUX U BUPTYAIbHBIX METOJOB.
[lepeomnpenencHrne METOIOB W CBOWCTB. AO-
CTpakTHbIE MeTojbl. Pacmipenenenue QyHKimii
MPU HUCIOJIb30BAaHUU BUPTYAJIbHBIX METOOB.
[ToBTOpHOE HCHONB30BaHUE KOJA 3a CYET HC-
M0JIb30BaHUSI BUPTYAJbHBIX METO/IOB.

Tema 2.3 Kosteknuu u | OCHOBHbBIE KOJJICKIIMM (MAacCUB, CIIMCOK, O4Ye- 3 TIK-1

JAKeHEePUKH penb, crek) U ux npumeHeHue. OO0OMIEHHBIC [IK-2
KJIacChl (JIPKEHEPUKH), YHUBEPCAIbHBIE KOJUICK- [1K-3
uuu  (ciaoBapu, X3II-TaOJUIbl, CBSI3aHHBIE
CITUCKH).

Tema 2.4 Jleaerarsl M | HazHaueHue u CMHTaKCHC AeieratoB. AHOHUM- | 3 IIK-1

COOBITHSA Hble aeneratbl. COOBITHS, MOANKUCKA M UX TPH- TIK-2
MEHEHUE. I1K-3

Paznen 3. IIpoekTupoBaHne 00bEKTHO-OPMEHTHPOBAHHBIX MPOrpamMm Ha si3bike C++

Tema 3.1. Unrtepdeiichl. | Tun nanusix Interface. Onpenenenue. CpaBue- | 4 [K-1

Hpuaouns: S.O.L.1.D HUe uHTEep(heiHcoB M aOCTPAKTHBIX KIIACCOB. [1K-2
[punnunst S.O.L.ID., ux Ha3HaueHue u npu- [IK-3
YHHBI TOSIBJIICHHUS, MPAKTUYECKOE IPUMEHEHHE

Tema 3.2. Ilopoxknaro- | Singleton (omunouka), Factory (dabpuka), | 4 IK-1

mue narrepasl QOIT Builder (ctpoutens), Dependency injection [K-2
(BHempeHme 3aBHcHMOCTH), Service Locator [1K-3
(nmokarop ciyx06), Object pool (ys1 00bEKTOB)

Tema 3.3. Crpykrypu- | Adapter unu wrapper (amanrtep, oOeprtka), | 4 ITK-1

PyIOLIHE NATTEPHBI Decorator (mexopatop, odopmurens), Facade [IK-2
(dacam), Proxy umum surrogate (mpokcH, 3ame- [TK-3
CTUTEINb, CYppOraT)

Tema 3.4. IlaTrrepusnl no- | Iterator (ureparop, ykazarens), State (coctos- | 2 ITK-1

BeJCHUSI Hue), Observer umu Listener (HaGmromarenb, [IK-2
cinymatens), Strategy (ctparerusi), Command [TK-3

uay action (komannaa, aericreue), Mediator (1mo-
CPEIIHHK), Interpreter (uHTEpIIpETATOD),
Memento (xpaHuTens), Visitor (moceTuTens)

Pasnen 4. Pazpa0doTka 10/1630BaTEJIbCKOr0 HHTEpdeiica ¢ npuMeHenueM npuHuunos OOIT

Tema 4.1. BBenenue B | OOBEKTHO-OpUEHTHPOBaHHBIN (peiimBopk WPF: | 2 IIK-1

Bépcrky User Interface | ucropusi, 0cOOEHHOCTH, MPUMEHEHNE [1K-2

(L8])) c MOMOIIBIO I1K-3

¢peiimBopka WPF

Tema 4.2. ba3oBble KOM- | ba3oBble KOMITOHEHTBI, MPUHIMIIBI AJANTUBHON 2 TIK-1

NOHEHTBI KOMITIOHOBKU. OcCHOBBI M mpuémsl BEpctkn UL [IK-2
Ionp30BaTenbCKUe AIEMEHTHI YIIpaBJIeHUs (KOH- [1K-3

TPOJIBI).
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Tema 4.3. Ctuiau, mad- | [lons3oBaTenbckue CTHIM, MIAOJIOHBI, MPUMEHE- 2 IIK-1
JIOHbI, TPUITEPbI, AHM- | HUE TPUITEPOB U AaHUMALIUH I1K-2
Manms. I1K-3
Tema 4.4. IlpuBssku | MexaHus3M NpUBS3KA JaHHBIX: OJHOCTOPOHH:S | 4 ITK-1
naHHbIX. I[lpuémbl co- | 1 qBycTOpOoHHss NpuBs3Ka. [11abmoHbI JaHHBIX [K-2
30aHUS  CJIOKHBIX HH- [1K-3

TepdeiicoB

Pa3znea S. Pa3zpaboTka nHGOpPMAaIIMOHHBIX cUCTeM ¢ IpuMeHeHueM npuHuunos OOIl

Tema S5.1. OcoOennocru | JIsmMOna BbIpakeHUsS, METOIBl paclIdpeHus u | 2 [K-1
C++ 3.0, Ling SI3BIK 3arpocoB Ling. I1K-2
IK-3

Tema 5.2. ba3el nanubix | OOII nmpu pabote ¢ 6azamu gaHHBIX. BBeneHne B 2 I1K-1
u ORM cucremsl. npuHimnsel ORM cucrem. lpumenenne Microsoft [K-2
Entity Framework I1K-3

Tema 5.3. Ilarrepn | Ilarrepu Create, Read, Update, Delete (CRUD) | 2 IK-1
CRUD u EF nipu pabote ¢ 6a3oii gannbix (b)) MS SQL Server [IK-2
yepe3 Entity Framework (EF) [IK-3

Tema 54. Ilarrepn | [larrepns Model-View-ViewModel (MVVM) | 4 [IK-1
MVVM npu pa3padboTke HHOOPMAITMOHHBIX CUCTEM [K-2
I1K-3

5.4. lIpakTHyeckue

3aHATHS B (pOpMe NPAKTHYECKOH NMOATOTOBKHU

Dopmmpye- Metonasl u pop-
Tema Coneprxanue 4ac. | MbI€ KOMIIE- Ml KOTTPOJIA
TeHIIT (I)OpMpreMHvx
KOMIIETEeHIIUH
Pasnea 1. OcuoBHble nousitusi QOII
Tema 1.1 O0bekT, kiace, | Co3ganne OOBEKTOB yxke | 2 IIK-1 YcerHbIM onpoc
JaHHbIE, METObI, JOCTYI | CYIIECTBYIOIIETO THIIA. [K-2
K JAHHBIM Ucnonw3oBanne oOBEKTA. I1K-3
OO6pamienne k OOBEKTY B
LEJIOM U €ro OTAEIbHBIM
MOJISIM U METOJIaM.
Tema 1.2 Ilpunuouns | Knaccuduxanus meromos: | 2 IK-1 YcTHBIH onpoc,
00beKTHO- KOHCTPYKTOPBI, JIE€CTPYK- I1K-2 pelieHue 3a1a4d
OPHEHTHPOBAHHOIO TPO- | TOPBI, CEJIEKTOPHl U MOJAM- I1K-3
rpammupoBanus.  MH- | pukaTopsl. [Iponeptu-
KANCYJIs s cBoiicTBa (Property)
Tema 1.3 [Ilpunnunsl | Peanuzanus cneunduka- | 3 ITK-1 YcTHBI ompoc.
OOII: naciaenoBanue MU ¥ 000OIIIEHUS CBOMCTB [K-2 [IpoexTHas pado-
oowsekToB.  IIpocroe u [1K-3 Ta
MHO>KECTBEHHOE Hacjeo-
BaHue. CueHapum Hacle-
JIOBAHMSL.
Tema 1.4 IlpuHouns! | Peanu3anuss BUPTyalIbHBIX | 3 ITK-1 YcTHBIT onpoc.
OOII: nosumopduzm MeronoB. Pacnpenenenue I1K-2 [IpoexTHast pabo-
GYHKUIMH TpU  HUCIOJIB30- I1K-3 Ta
BaHWU BUPTYaJIbHBIX Me-
tonoB. [loBTOpHOE WHC-
M0JIb30BAaHKE KOJa 33 CYET
HCIIOJI30BAHUS BHUPTYallb-
HbIX MeTonoB. Mcmoms3o-
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BaHHE BUPTYaIbHBIX
(GyHKIMN TTpU BHYTpEHHEH
peasin3alnmu Kjacca

Pasznea 2. [lpumenenune OOII

Tema 2.1 Kiacc object | IImarpopma NET Frame- | 2 ITK-1 VYceTHBII onpoc.
work. Knacc object. Mero- [1IK-2 Pemenue 3amay
IIbI KJ1acca object. Ymakos- I1K-3

ka (boxing )u pacmakoBka
(unboxing) THTIOB.

Tema 2.2 AdocTpakTHble | Chepsl TNpUMEHEHHUs cTa- | 2 ITK-1 YcrHbIi onpoc.
U CTaTH4YeCKHe MeTOAbl | THYECKUX U aOCTPaKTHBIX I1K-2 Pewenune 3anau
MmeTonoB. Peannzanusa cra- [1K-3

TUYECKUX U BUPTYaIbHBIX
MeronoB. Ilepeonpenene-
HHE METOJ0OB MU CBOMCTB.
AGcTpakTHbIE METOJIBI.
Pacnipenenenne  QyHKImiA
IIPY MCIIOJIb30BAHUM BHp-
TyaJbHBIX MeTOHOB. [lo-
BTOPHOE  MCIIOJIb30BaHUE
KOJla 3a CUET HCIOJIb30Ba-
HUS BHUPTYaJbHBIX METO-

JIOB.
Tema 2.3 Koannexknun n | OCHOBHEIE KOJUICKIINHU 3 IIK-1 Y CTHBIN Oompoc,
JAKEHEPUKH (MaccuB, CIIUCOK, O4epeab, I1K-2 peuieHue 3a1a4y
CTEK) M HMX NPHUMCHCHHE. I1K-3
O6001EHHbBIE KJIaCChI
(JUKEeHEpHKH), YHUBED-

callbHbIE KOJUIEKIIMH (CIIO0-
BapH, XdII-TaOIMIbI, CBS-
3aHHbIE CIIMCKH).

Tema 2.4 Jleneratsl m | CoObITHS, MOAMUCKAa U UX | 3 ITK-1 YcTHBIM onpoc.
CcOOBITHSA IIPUMEHEHHUE. [1K-2 Pemienne 3agau
I1K-3
Pasnea 3. IlpoekTnpoBanne 00beKTHO-OPHEHTHPOBAHHBIX IPOrPaMM Ha si3bike C++
Tema 3.1. Unrepdeiichl. | Tunn  nmanueix Interface. | 4 ITK-1 Pemenue 3anay,
IMpuauune: S.O.L.I.D Omnpenenenne. CpaBHEHME I1K-2 pa3paboTKa U 3a-
uHTepdeiicoB u abcTpaxr- I1K-3 LIUTa IPOEKTA

HBIX KiaccoB. [IpuHIUMBI
S.O.L.I.D., ux "HazHayeHue
U TPUYMHBI  TOSBICHUS,
MPAKTUYECKOE  TPHUMEHEe-

HUE
Tema 3.2. Ilopo:kaaro- | Singleton (omuHouka), | 4 IK-1 VYcrHbIH onpoc
mue narrepasl OOII Factory (pabpuka), I1K-2

Builder (cTpoutens), I1K-3

Dependency injection

(BHEpEHME 3aBUCUMOCTH),
Service Locator (10xaTop
cmyx0), Object pool (myn
00BEKTOB)

Tema 3.3. Crpykrypu- | Adapter wnmu  wrapper | 4 ITK-1 Pa3pabotka u 3a-
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pymoiye naTrepHbl (amamrep, obepTKa), [K-2 LIUTa [POEKTa
Decorator (mexoparop, I1K-3
odopmutens), Facade (da-
can), Proxy unu surrogate
(mpokcu, 3aMECTHUTEIIb,
cypporar)
Tema 3.4. IlaTrrepusl no- | Iterator (ureparop, ykasza- | 2 ITK-1 Pemenue 3anauy,
BeJIeHUsl Tens), State (cocrosiHHE), ITK-2 pa3paboTka u 3a-
Observer wmmu  Listener I1K-3 IIUTA IPOEKTA
(Habmromarens, ciylia-

Tenb), Strategy (cTpare-
rust), Command unu action
(komaHga, NeNCTBUE),
Mediator (mocpeHuK),
Interpreter  (uHTEpHpeTa-
Top), Memento (XpaHu-
Tenb), Visitor (moceru-
TEJIh)

Pa3nes 4. Pazpa6oTka noJib30BaTe/IbCKOro HHTep(eiica ¢ i

uMeHenreM npuHuunos OOII

Tema 4.1. BBenenne B | OOLeKTHO- 8 IIK-1 Pemenue 3amay,
Bépcrky User Interface | oprieHTHpOBaHHBIA (Ppeiim- I1K-2 pa3paboTka u 3a-
D c nomoubio | Bopk WPF: wucropus, oco- I1K-3 1IUTa MpOoeKTa
¢ppeiimBopka WPF OEHHOCTH, MPUMEHEHUE
Tema 4.2. bazoBnie KoMm- | ba3zoBrie KOMITOHEHTHI, 8 IIK-1 Pemenne 3amau,
TOHEHTHI TIPUHIAIIBI aJATUBHON [K-2 pa3paboTka u 3a-
KOMOOHOBKU. QOCHOBBI U [1K-3 IIUTa MpOeKTa
npuémsl BEpcTkU UL Iloms-
30BaTENbCKUE AIIEMEHTBI
yrpaBJieHUs1 (KOHTPOJIBI).
Tema 4.3. Ctuim, mao- | [loap3oBaTenbcKue — CTHIIH, 8 IIK-1 Pemenue 3amay,
JIOHbI, TPUITEPbI, AHM- | MAOIOHBI, MIPUMEHEHUE [K-2 pa3paboTka u 3a-
MU TPUITEPOB ¥ aHUMALIH I1K-3 IIUTa NPOEKTA
Tema 4.4. IlpuBsisku | MexaHusM NpuUBS3KU AaH- | 6 IK-1 Pemenne 3anauy,
naHHbIX. [Ipuémbl CO- | HBIX: OJHOCTOPOHHSA U [K-2 pa3paboTKa U 3a-
30aHUS  CJOKHBIX HH- | IBYCTOPOHHSISI  NPUBSI3KA. [1K-3 [IUTa MPOEKTa

TepdeiicoB

111a0IOHBI JaHHBIX

Pazpen 5. Pa3paboTka

I/[Hq)OpMaIII/[OHHI)IX CHUCTEM

¢ npuMeHeHueM npuHuunos OOII

Tema 5.1. Ocobennocru | JIsiMOma BbIpaxkeHusi, MeTo- | 8 IK-1 Pemenue 3anauy,
C++3.0, Linq Il PACIIMPEHUS U S3BIK 3a- I1K-2 pa3paboTka u
mpocoB Ling. I1K-3 3al[UTa MpoeKTa
Tema 5.2. Ba3bl gannbix | OOII npu pabore ¢ 6azamu | 8 ITK-1 Pemenue 3anauy,
u ORM cucremsi. JAHHBIX. BBenenune B npun- I1K-2 pa3paboTka u
el ORM  cucrem. Ilpu- I1K-3 3aIlUTA IPOCKTA
MeHeHne Microsoft Entity
Framework
Tema 5.3. Ilarrepn | [latrepu Create, Read, Up- | 8 ITK-1 Pemenne 3anay,
CRUD u EF date, Delete (CRUD) mnpu I1K-2 pa3paboTka u
pabore c 0a3oif JaHHBIX [1K-3 3aluTa NpoeKTa
(BX) MS SQL Server uepe3
Entity Framework (EF)
Tema 54. Ilarrepn | [larrepn Model-View- | 6 IK-1 Pemenue 3anauy,
MVVM ViewModel (MVVM) npu I1K-2 pazpaboTka u
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pa3paboTke HMHpOpMALH- I1K-3 3aluTa NPOEKTa
OHHBIX CHCTEM
5.5. CamocTosiTeqIbHAs1 padoTa CTY/ICHTOB

B ®opmu- | Mertoasl u pop-

. eMble MBI KOHTPOJIS

Tema CaMOCTOSTEJILHOM gac. | P P

KOMIIE- (bopmMHpyeMBIX

paboThI .

TEHIMU KOMITETECHIIMH

Pa3gen 1. OcnoBHble nousatusa OOII

Tema 1.1 O6bekT, kiaacc, | Co3manne 00BEKTOB yXke cy- | 6 ITK-1 YcTHBIN onpoc Ha
JaHHbIE, METO/bI, JOCTYII | IIECTBYIOLIEro Tuna. Mcmnomns- I1K-2 [IPAKTUYECKOM
K JAaHHBIM 30Ba”Hue 00BEKTA. [1K-3 3aHATHHU
Tema 1.2 Tlpunmuns | Kmaccudukamms METOJIOB: 6 [1K-1 YcTHBIN onpoc Ha
00beKTHO- KOHCTPYKTOPBI, JECTPYKTOPBHI, I1K-2 IIPaKTHUYECKOM
OPHEHTHPOBAHHOIO MPO- | CEJIEKTOPHI U MOIU(PUKATOPBHI. I1K-3 3aHATUU
rpaMmmupoBanus.  HH-
KancyJasiuus
Tema 1.3 IIpunuunsi | Peanusanus cnenudukauuu u | 6 ITK-1 VYeTHBII onpoc Ha
OOII: naciienoBanue 0000IIIEHNsT CBOWCTB OOBEK- [1IK-2 MPaKTUYECKOM
TOB. I1K-3 3aHATUH
Tema 1.4 Ilpunuunsi | Mcnons3oBanue  BUpTyalb- | 6 ITK-1 YcTHBIN onpoc Ha
OOII: nosumopduzm HBIX (YHKIHUWA TPH BHYTpPEH- [1K-2 [IPAKTUYECKOM
HEW peaJin3alvu Kjacca [1K-3 3aHATHH
Pazpnen 2. [lpumenenue OOII
Tema 2.1 Kiacc object | Ilnarpopma NET Framework. | 6 ITK-1 [IpoBepka
Kiacc object. Meroas! kitacca [1K-2 JOMAITHUX 3319
object. I1K-3
Tema 2.2 AdcrpakThble | [lepeonpenenenue metooB u | 6 IK-1 [IpoBepka
U CTaTHYeCKHe MeTOAbl | CBOMCTB. AOCTpaKTHbIE METO- I1K-2 JOMalIHUX 3a]a4
nbl. Pacnpenenenve ¢pyHKIuR I1K-3
IIPM UCMOJb30BAaHUU BUPTY-
QJIbHBIX METOJIOB.
Tema 2.3 Kosstekunu u | OcHOBHblE KoJuleKIMU (Mac- | 6 ITK-1 [IpoBepka
AAKEHEPHKH CHB, CITUCOK, OYepelb, CTEK) U I1K-2 JOMalIHUX 3a]a4
UX IPUMECHEHHUE. I1K-3
Tema 2.4 Jleserarbl um | CoOblTus, moanucka W uUx | 6 ITK-1 IIpoBepka
COOBITHSA MPUMEHEHHUE. [1IK-2 JIOMAaIITHUX 3aJa4
I1K-3
Paznea 3. IlpoekTHpoBaHue 00beKTHO-OPHEHTHPOBAHHBIX IPOrpamMM Ha si3bike C++
Tema 3.1. Hurepdeiicel. | [Ipunuuner  S.O.L.LD., ux| 8 ITK-1 IIpoekTHas
Hpunouns: S.O.L.1.D HAa3HAYECHUE U IPUYUHBI I10- I1K-2 paborta
SIBJICHUS, IIPAKTUYECKOE IIPH- I1K-3
MEHEHHUe
Tema 3.2. Ilopoxkaar- | Singleton (omuHOUYKA), | 8 IK-1 [IpoekTHas
e narrepasi OOIT Factory (¢abpuka), Builder [1K-2 paborta
(cTpoutens), Dependency I1K-3
injection (BHeApeHUE 3aBUCH-
Moctu), Service Locator (i0-
katop cayx0), Object pool
(mys1 00bEKTOB)
Tema 3.3. Crpykrypu- | Adapter uiam wrapper (agan- | 8 ITK-1 YcTHBIN onpoc Ha
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pymoiye naTrepHbl Tep, obepTka), Decorator (1e- [K-2 MIPAKTUYECKOM
Koparop, odopMHUTETTB), I1K-3 3aHATUU
Facade (dacanm), Proxy wmu
surrogate (MPOKCH, 3aMECTH-
TE€JIb, Cypporar)
Tema 3.4. [laTTrepusnl mo- | Iterator (utepatop, ykaza-| 4 ITK-1 [IpoekTHas
BeJeHHUsl Tens), State  (cocTosiHUE), [K-2 paborta
Observer WIH Listener [1K-3
(mabmromarens, CIyIIaTens),
Strategy (cTparerus),

Command wmm action (kxo-
MaHna, nercrue), Mediator
(mocpennuk), Interpreter (un-
TEPIIPETATOP), Memento
(xpanurens), Visitor (moceTu-
TEJIh)

Pa3nen 4. Pazpa6oTka mo1p30BaTe/IbCKOro HHTEpdeiica ¢ mpu

MeHeHueM npuHuunos OOII

Tema 4.1. BBenenue B | OObEKTHO-OPHEHTUPOBAHHBIM 12 [K-1 [Iposepka
Bépcrky User Interface | ¢ppeiimBopk WPF:  wucropus, [1K-2 JOMAILHKX 33]1a4
(8))) c MOMOIIBIO | OCOOCHHOCTH, IPUMEHEHHE I1K-3
¢ppeiimBopka WPF
Tema 4.2. ba3oBble KOM- | ba3oBble KOMIOHEHTHI, MpuH- | 12 [K-1 3amura npoeKToB
TOHEHTHI UMbl AJAIITUBHOM KOMIIOHOB- [K-2

Ki. OCHOBBI U ITPUEMBI BEPCTKU I1K-3

UL
Tema 4.3. Cruwum, ma6- | [lonp3oBarensckue crwy, | 12 ITK-1 IIpoBepka
JIOHbI, TPUITEPbI, AHM- | AOJIOHBI, MPUMEHEHHUE TPUT- [K-2 JIOMAIITHETO
Manusi. repoB U aHUMALIMU I1K-3 3a7JaHusI
Tema 4.4. IlpuBsiskm | MexanusMm npuBsi3ku JaH- | 14 IK-1 3aiuTa NpoeKTOB
naHHbIX. [Ipuémbl CO- | HBIX: OJHOCTOPOHHSS U IBY- [1K-2
31aHHUSI CJIOKHBIX MH- | CTOpOHHSS npuBsizka. [lla6- I1K-3
TepdeiicoB JIOHBI JAHHBIX

Paspea 5. PazpaboTka

HH(OPMALMOHHBIX CHCTEM ¢ npuMeHeHneM npuHuunos OOIT

Tema 5.1. Ocobennocru | JIsimOna BbIpaXkeHusi, MeToabl | 12 IK-1 Pemrenue 3amau
C++3.0, Linq paclIMpeHns U S3bIK 3alpOCOB I1K-2
Ling. I1K-3
Tema 5.2. Ba3bl gannbix | OOIl mpu pabore ¢ 6azamum | 12 ITK-1 Pewenne 3anau
1 ORM cucremMsl. JTAaHHBIX. BBeneHne B MpuHIM- [1IK-2
el ORM cucrem. [Ipumenenue I1K-3
Microsoft Entity Framework
Tema 5.3. Ilarrepn | [larrepu Create, Read, Update, | 12 IIK-1 Pemenue 3amau
CRUD u EF Delete (CRUD) mpu pabote ¢ I1K-2
6azoii manneix (bJ[) MS SQL [1K-3
Server uepe3 Entity Framework
(EF)
Tema 54. Ilarrepn | [latTrepn Model-View- | 14 ITK-1 3amnuTa mpoeKTa
MVVM ViewModel (MVVM) mpu [K-2
pa3paboTtke  WH(}pOpPMAIMOH- [1K-3
HBIX CUCTEM
Kypcosas padota (mpoekr) | 1. IlogroroBka  kypcoBoro | 36 IK-1 3ammTa
MpPOEeKTa MO BBIOpAHHOHN Te- I1K-2 KypCOBOTO
Me. I1K-3 NIpOoeKTa
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2. TlogrotoBka  mpe3eHTa-
LIUH.

6. ®OHJ/I OLIEHOYHBIX CPEJCTB JUIsl IPOBEJEHUSA TEKYIIETO KOHTPOJISA
YCIHEBAEMOCTHU U NMPOMEKYTOYHOI ATTECTALIMU OBYYAIOLIUXCS MO
JUCHUILIMHE (MOJIYJIIO)

@DOH/JT OLICHOYHBIX CPEACTB JJISl MIPOBEACHUS TEKYILEro KOHTPOJS YCIEBAEMOCTH U MpoMe-
xkytounolt arrecranuu (nanee — @OC) mo aucuurmrnHe «OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3 H
MporpaMMUpoBaHue Ha sizbike C++» MpeAcTaBlieH OTIAENbHBIM JOKYMEHTOM U SIBJISIETCSI YaCThIO
paboueii mporpamMmel.

7. IEPEYEHb OCHOBHOM " JIONOJHUTEJbHON YUYEFHOM JINTEPATYPHI, HE-
OBXOJNMOMU 1A OCBOEHUA JUCHUITIJIMHBI (MOAYJIS)

Ocnoenas numepamypa:

IleuyaTHbIe U31AHUA

1. [MaBnosckas, T.A.C/C ++. IIpouenypHoe 1 00bEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHPO-
BaHue : yueO. mist By30B / T.A. [1aBnoBckas. - CII6: ITutep,2023. - 496¢.: win. - (Y4ueOHUK 175 BY-
30B).

DJIeKTPOHHbIE U31aHUs (3JIeKTPOHHBIE pecypchbl)

1. 3sixoB, C.B. IIporpammupoBanue: yueOHUK U TpakTUKyM ajsi By30B / C.B. 3pikoB. — 2-¢
u3., nepepad. u mpon. — Mocksa: FOpaiit, 2026. — 285 ¢.— Tekcr: anmekrponHsslii // O6pa3oBa-
tenpHas 1wiatopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583644 (mara oOparieHus:
20.05.2026).

2. OrueBa, M.B. IIporpammupoBanue Ha si3bike C++: mpakTUUecKui Kypc: y4eOHUK [ BY-
30B / M.B. OrneBa, E.B. Kyapuna, A.A. KazaukoBa. — 2-e¢ u3n., nepepad. u gorn. — Mocksa:
HOpaiit, 2026. — 342 c. — Texkct: anektponHslil / OOpa3oBarensHas miardgopma KOpaiiT [caiiT].
— URL.: https://urait.ru/bcode/585853 (mara obpamenus: 20.05.2026).

3. Tpodumos, B.B. Anroputmusanus U mporpaMMUpoBaHHe: y4eOHUK sl By3oB / B.B.
Tpodumos, T.A. [TaBnoBckas. — 4-e u3a. — Mocksa: FOpaiit, 2025. — 108 c¢. — Tekcr: 3mek-
TpoHHBIN // ObOpa3oBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/562040
(mara obpamenus: 20.05.2026).

4. Ty3oBckuii, A.®. OOBEKTHO-OPUEHTUPOBAHHOE MPOTrPAMMHUPOBAHHE: YUEOHHK I BY30B
/ A.®. Ty3oBckuii. — Mocksa: IOpaiit, 2025. — 213 c¢. — Texkct: anekrponHslii // OOpa3oBarens-
Has mardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561394 (nata oOpamieHus:
20.05.2026).

JlonoIHUTeIbHbIE UCTOUYHUKH (MpU Heobxooumocmu)

1. Opnos, C.A. Teopus M MpaKkTHKa S3BIKOB NPOrpaMMHUpPOBaHUS: y4eO. A By30B/
C.A.Opnos. — CII6.: TIutep,2022. — 432c¢.: un. — (YueOHUK U1l BY30B).

2. Trorames, A. S3biku nmporpammupoBanusi: yue0. / A. Trorames. - CII6.: ITurep,2023. —
432c.: un. — (YueOHUK 1715 By30B).

8. MEPEYEHb PECYPCOB HH®OPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM
CETH «WHTEPHET», HEOBXOJIMMBLIX /51 OCBOEHMS JACIUATIIAHBI
(MOJY.JIST)

Jls1 BBITOTHEHUS 3aJJaHUM, TIPETyCMOTPEHHBIX paboyeil mporpaMMoi UCTIOJIB3YIOTCSI PEKO-
MeH1oBaHHbIe HTepHeT-caiitsl, ObC.

JJIeKTPOHHBIE 00pa30BaTeJIbHbIE PECYPChI

e MuHKcTEepCTBO HAyKH U BhIcIIero oOpazoBanus Poccuiickoit deneparyu:

https://minobrnauki.gov.ru/

o @enepanbHblil mopran «Poccuiickoe obpazoBanue»: http://edu.ru/;

e (OOpazoBarenpHas maatdopma «kOpaitr»: https://urait.ru
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e BupryanbHas aKaJeMus Microsoft // [D71eKTpOHHBIN pecypcl:
https://mva.microsoft.com/.

e [Iporpammer nucranimonnoro ooyuenus 8 HOY «MHTYUT» // [Dnexkrponnsiit pecypce]:
http://www.intuit.ru.

9. METOJAWYECKHUE VKA3AHUS JUIA OBYYAIOIIMXCS IO OCBOEHMIO
TACIATLITAHBI (MOYJIST)

OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE SIBJISCTCS BaKHEHIINM ATAarioM (OpMH-
pOBaHUS KOMIIETEHIIMM IPOEKTHUPOBAHUS U BHenpeHus komnoHeHToB UT-undpactpykrypsl mpen-
npuATUsi, oOecreynBaeT MpohecCHOHATBFHYIO MOATOTOBKY B 00JacTH MPOrpaMMUPOBAHUS, Pa3BH-
BAeT MBIIUIEHUE U HAaBBIKHM aITOPUTMU3ALINY.

[{enb TUCUUIUIMHBI - COCTOUT B U3yUYEHUU TEOPETUUECKUX OCHOB U NIPAKTUYECKOM OCBOECHUU
METOJOB U CPEACTB OOBEKTHO-OPUEHTHUPOBAHHOIO MPOTrPAMMHUPOBAHMS KaK OJHOW M3 OCHOBHBIX,
MEPCHIEKTUBHBIX M OBICTPO Pa3BUBAIOLINXCS MOJIENIEH MPOrPaMMHUPOBAHUS, SBIISIOMICHCS B HACTOA-
1iee Bpemst 6a30i Ui CO3aHUs IPOrPAMMHBIX CUCTEM M COCTABIIAIOLIEH (YHIAMEHTAIBHYIO KOM-
MOHEHTY 00pa30BaHUsI MPOrpaMMHCTa-TIpodeccruonana.

OcHOBHBIE 33/1a4M JAUCLUUIUIMHBI — OBJAJIeTh OCHOBHBIMH IOJIOKEHUSIMU KOHLENIMU 00b-
eKTHO-OPHEHTUPOBAHHOTO MPOTPAMMUPOBAHUS, OCHOBHBIE MPHUEMBI 00bEKTHO-OPUEHTUPOBAHHOTO
peleHus 3a/1a4 U CriocoObl NOCTPOEHUS 0O BEKTHO-OPUEHTHPOBAHHBIX POIPaMM, HaBBIKAMH CaMO-
CTOSITENIFHOU pa3pabOTKH, OTJIA/JKH, UCIBITAHUA M JOKYMEHTHPOBAHHS MPOTPaMM Ha SI3bIKE 00B-
€KTHO-OPHEHTUPOBAHHOTO IIPOIpaMMUPOBAHUS Ul pELIeHus 3a1a4 oO0paOOTKM YMCIOBOM M TEK-
CTOBOW MH(OPMAIINY, OPTaHU3AINH JAAAIOTA C IT0JIb30BaTeNIeM, MOJICIIUPOBAHUSI.

CrpykTypa AMCLMIUIMHBI BKJIIOYAET B ceOs ISATh TEMAaTHYECKUX Pa3JesioB, JIEKLIUOHHBIE,
MPAKTUYECKHE 3aHATHH U CAMOCTOSTEIBHYIO Pa0OTy 00yJatOIIXCsl.

Paznen 1. OcuoBHele noustus OOII.

Paznen 2. Ilpumenenue OOIL.

Paznen 3. IlpoekTupoBanue 00beKTHO-OPUEHTUPOBAHHBIX IPOrpaMM Ha si3bike C++

Paznen 4. PazpaboTka nonp3oBaTenbckoro uurepdeiica ¢ npumenenneM npunuumnoB OOIT

Paznen 5. Pa3zpaboTka HHPOPMALIMOHHBIX CUCTEM ¢ TpuMeHeHneM npuHuunos OOIT

st opraHu3aimy caMmoCTOATENbHON paboThl MpenHa3HaueH (OHJ OIEHOYHBIX CPENICTB IO
aucuuiuiiHe « OObEeKTHO-OPUEHTUPOBAHHBIN aHAIN3 U MPOTrpaMMHUpOBaHue Ha si3blke C++», B KO-
TOPOM cofiepKaTcs ONMCAaHUE 3aJaHUi, METOANYECKUE PEKOMEHAINK K UX BBIIOJHEHHIO, CITUCKU
yueOHOM, CIPaBOYHON U JONOIHUTENBHOM JIUTEpaTyphl, TECT ISl CAMOKOHTPOJIS, a TAKXKE BOIIPOCHI
K DK3aMEHY.

[Tpu camocTOATETPHOM M3YYEHUH HEOOXOAMMO 3apaHee COCTaBUTh IUIAH MOJTOTOBKH K BO-
pocaM, OTHOCSIIIIUMCSI K OCHOBHBIM pa3/ieiaM JUCLUIINHBL:

® [IPOYMUTATHh OCHOBHBIE MOHATHUS U JIOTUKY U3JI0’KEHUS TEM B JIEKLINOHHOM MaTepuase;

e pa3o0paTh BCE MPAKTUUECKHE TPUMEPHI;

® BBINOJHUTH JOMAIIHUE U CAMOCTOSITENIbHbBIE 3aJaHMUs;

e pa3paboTaTh HECKOJILKO OOJIBIIIUX TTPOEKTOB.

Jlis BBICTYIUICHHUS, Ha TIPAKTUYECKUX 3aHATUSAX 00YYaroIluecsl TOTOBIT COOOLIEHUs (MyJIb-
TUMEUITHBIE TPE3eHTAIlH), KOTOpbIE 3aCIyIIMBAOTCS U 00CyKaatoTcs B rpymnme. Jlokmaasl B Mo-
HOJIOTHUECKOW (WJIM THAIOTHYECKOil) popMe pa3BUBAIOT HABBIKM pabOTHI C ayTUTOPUEN NSl TIOBBI-
IIEeHHS] UHTEJUIEKTYaIbHOIO Pa3BUTHS, KyJIbTYPHOI'O YPOBHS U MpOo(decCHOHaTbHON KOMIIETEHTHO-
ctu. [ mo6oit GpopMbl caMoCcTOSATETHHON paboThl BXKHO Pa3BUBATh HABBIKM OCBOEHHS HAYYHOTO
(yueOHOTr0) MaTepuasna, yMEeHHE U3JI0KUTh PE3yJIbTaThl CBOUX MHTEIEKTYyalIbHbIX YCHIIUN U B JIO-
T'MYECKH KOPPEKTHOU (hopMe MPECTaBUTh HX.

[Tpu moAroTOBKE K AK3aMEHY cieayeT oOpaTUTh BHUMAHUE Ha COJEP)KaHHE OCHOBHBIX pa3-
JIeTIOB IUCIUIUINHBI, ONPE/IeTIeHne OCHOBHBIX MOHATUH Kypca, (POpMYITUPOBKY OCHOBHBIX HMPUHIIH-
o OOII.

Jnist opraHu3aiiy caMoCTOSATENIbHOW PabOoThl HEOOXOIUMBI CIIEAYIOIINE YCIOBHUS:

® TOTOBHOCTb CTYJEHTOB K CAMOCTOSITEIbHOMY TPYLY;
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¢ HaJIM4uc U AOCTYITHOCTDH H€O6XO,Z[I/IMOFO y‘-Ie6HO-MCTOI[I/I‘-ICCKOI‘O " CIIPABOYHOI'0 Mare-
puana;

¢ KOHCYJIbTAallTUOHHAA MOMOIIb.

@opMBI CaMOCTOATENFHON PabOTHI CTYAEHTOB OIPEACISIOTCS MPH pa3paboTke padodmx
porpamMM y4eOHBIX AUCHUIUIMH COAEpKaHUEM y4eOHOH IUCIMILIMHBI, YYUTHIBAsK CTEIIEHb IOATO-
TOBJICHHOCTH CTYACHTOB.

CamocrosrenbHas paboTa MOXKET OCYIIECTBISTHCS MHIMBHIYadIbHO WM TPYNIIAMH CTYIACH-
TOB B 3aBUCHMOCTH OT IIeJIM, 00beMa, KOHKPETHOW TEMAaTHUKH CAMOCTOSATEILHON PadOTHI, YPOBHS
CJIO)KHOCTH, YPOBHSI YMEHUH CTYJICHTOB.

KoHTposs pe3ynbTaToB BHEAYTUTOPHON CaMOCTOSTENILHON PabOThl CTY/IEHTOB MOXKET OCY-
IOCCTBIIATECA B NpCAciiaXx BpECMCHU, OTBCACHHOI'O Ha o0s13aTeIbHbBIE y‘-I€6HBIe 3aHATUA 110 JUCHU-
IUIMHE, MOXKET ITPOXOIUTH B IIMCbMEHHOM, YCTHOM MJIM CMEUIaHHOH (opMe.

Bunbr camocTosiTenbHBIC PA0OTHI CTYACHTOB:

¢ PCIICHHUC JOMAIIHHUX 3aa4;

e paboTa ¢ KOHCIICKTOM JICKIIH;

e mpoekTHas pabora (pa3paboTka MPOTPaMMHOTO OOECHEYEHHUS MO TEXHUYECKOMY 3aja-
HUSA);

e aHamu3 ¥ peh)aKTOPHHT JEMOHCTPAIIMOHHBIX TPOCKTOB.

10. IEPEYEHb WH®OPMAIIMOHHBIX TEXHOJOI'UH, UCNOJIB3YEMBIX ITPH
OCYHECTBJIIEHUU OBPA3OBATEJIBHOI'O ITPOLUHECCA 11O JUCIUIIJIMHE (MO-
AYJII0), BKJIIOYASA TEPEYEHDb ITPOI'PAMMHOI'O OBECIIEYEHUSA, COBPEMEH-
HBIX INPO®ECCHUOHAJIBHBIX BA3 JAHHBIX U HUH®OPMAIMOHHBIX CIIPA-
BOYHbIX CUCTEM

Ilepeuensv ungopmayuonnvix mexnonocui:
[Tnardopma mis npesenrtamnuii Microsoft powerpoint;
TexcToBbId 1 TabMUUHBIA penakTop Microsoft Word;
[Topran unctutyTa http://portal.midis.info
Ilepeuens npozpammmnozo obecneuenun:
1C: Ipennpustue. KoMmiekT /uis BRICIIUX U cpeiHUX yueOHbIX 3aBeneHuit (1C — 8985755)
butpuxkc 24
Sunexc Opaysep
Mozilla Firefox
Microsoft™ Office®
MoitOduc
AnTuBupyc «Kacnepckuii» (Kaspersky Endpoint Security)
«I"apanT a’po»
KoncynsrantlIiroc
VS Code / JetBrains Edu
Git + GitHub/GitLab
Cogpemennvie npogheccuonanvhvie 6azvl OGHHHIX U UHPOPMAYUOHHBIE CHPAGOUHbBLE CUCHIEMbL
«["apanT a’po»
KoncynprantlIntoc
Hayunas snexktponnas oubnuoreka «Elibrary.ruy.
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Caenenust 00 3JIEKTPOHHO-OMOIMOTEUHOM crcTeMe

OcHOBHBIE CBEACHHSI 00 JICKTPOHHO-OMOINOTEUHOM
CHCTEME

Kparkas xapakrepucTika

HanmeHoBaHME 3I€KTPOHHO-OMOIMOTEYHOM CUCTEMBI,
IIPEJICTABIISIIOIIEH BO3MOYKHOCTD KPYIVIOCYTOYHOIO JAM-
CTAaHLIMOHHOT'O MHAUBUYaIbHOIO 1OCTYyINA Ul KaX10ro
oOyuyaromerocsi u3 J000i TOYKH, B KOTOPOH HMeeTCs
noctyn K cetu MHTepHer, aapec B cetu MHTEepHET

O6pazoBarenbHas maTgopma
«HOpaiit»: https://urait.ru

11.

MATEPUAJIBHO-TEXHUYECKASA

BA3A, HEOBXOJIUMASA JJIA

OCYIIECTBJEHMSI OBPA3OBATEJBHOIO TIPOLIECCA TI0 JAUCHUIIAHE
(MOJZIYJIIO)

HaumenoBanue o60opy-
JOBAHHBIX yqe6HBIX

Ne . . [lepeuenb MaTepUanbHOIO OCHALIEHUS, 000PYAOBaHUS
ayJIMTOPUIA, ayAUTOPUIL
n/n U TEXHUYECKUX CPEACTB O0yUCHHUS
JUISl IPAKTUYECKUX 3aHs-
THIL
1. |/IaGopaTopus npo-|Kommnsrotep
rpammupoBanus u 6a3|IIpoexrop
AaHHbIX Ne 247 DKpaH AJi IpOeKTopa
KomnbroTepHsIit cTo
(JTaGoparopust mnst mipo-|CTyibs
BefieHUs1 3aHATU Bcex|CToi nmpenogaBaresns
BUJOB, TrpynnoBeix u|Cryn npenogaBarens
UH/IMBUYAIbHBIX KOH-|JloCKa MarHUTHO-MapKepHast
CyJbTallMH,  TEKyIIero|ABTOMaTH3MpPOBaHHbIE paboune mMecTa 00ECIIeYeHBI JOCTYIIOM B
KOHTPOJISI U IPOMEXY-|3JEKTPOHHYI0 HH(OpMalmoHHO-00pa3oBartenbHyo cpenxy MU-
TOYHOM aTTecTaIiu) JuC, BbIXOAOM B MH(GOPMAlMOHHO-KOMMYHHUKAIIMOHHYIO CETh
«nTepHeT.
2. |bubauorexa. Umranb- budauorexa. YuraabHblii 321 ¢ BbixoaoM B UnTepHer Ne 122

HBIN 3271 Ne 122

ABTOMaTH3UpOBaHHbBIE paboune MecTa OnbIHoTeKapei
ABTOMaTH3MpOBaHHbIE paboune MecTa JiJIsl YnTaTesnen
IIpunTep

Ckanep

Cremtaxu 17 KHUT

Kadenpa

BeicTaBOYHBIN CcTEIIaXK

Karanoxusrit mkad

ITocagounble MecTa (CTOJBI U CTYJbS Ul CAMOCTOSATENbHOM pa-
00ThI)

Crenn uHGOPMALMOHHBIN

Ycaosus aas aun ¢ OB3:

ABToMaTu3upoBaHHOE pabouee mecTo ais nui ¢ OB3
JInnza ®penens

CneunanpHas mnapra [uid JMI C HapyLIEHUSMU OIIOPHO-
JIBUTATEIHLHOTO arlapara

KnaBuarypa c Hanecenuem mpudra bpaitns

Kommbrotep ¢ nporpammubiM obecrieuenueM ais aui ¢ OB3
CBeToBbIe Masiki Ha JIBEpsIX OMOIMOTEKN

TaxkTunbHbIE yKa3aTenn HaNpaBICHUs IBUKEHUS
TakTunbHbIE YKAa3aTEIN BbIX0/1a U3 TOMEILEHUS




19

KonTpacTtHOe BbIIeNIEHHE TPOEMOB BXOJIOB U BBIXOJIOB U3 IIOMe-
LICHUS

Tabnuuka ¢ HaMMeHOBaHUEM OMOIMOTEKH, BHIIOJHEHHAS MIPH()-
ToM bpaitns

ABTOMaTH3MpOBaHHBIE paboune MecTa 00ecreueHbl JOCTYIIOM B
JIEKTPOHHYI0 HH(POPMALMOHHO-00pa3oBareibHyo cpeny MU-
JuC, BBIXOAOM B HMH(GOPMAIMOHHO-KOMMYHHKAIIMOHHYIO CETh
«HTEepHETY.
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