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PABOYASA ITIPOI'PAMMA

110 AUCIIUIIJIIMHE
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1. lean u 3aa49u TUCUMILJIUHBI

Lenb npenofaBanust AMCUUTLINHBL:

@opMHUpPOBaHUE Yy CTYACHTOB TEOPETHMUECKUX 3HAHUH U MPAKTHUUYECKHUX HaBBIKOB
nporpammupoBanus Ha wiargopme .NET u s3p1kax nporpammupoBanust C# u F#.

3aayn U3y4eHus AUCUUTUIHHBIL:

1. Osnagers ocHOBHBIMH KoHIenmusaMu NET u sa3wika C#;

2. MeTh  MpakTUYeCKUe HAaBBIKM B CO3/IaHUUM  OOBEKTHO-OPHUEHTUPOBAHHBIX
NPWIOKEHUH, NPUIOKEHUH C  TOJB30BaTENbCKUM  HHTEep(deicoM, CeTeBbIX U
MHOT'OITOTOYHBIX MPHIIOKeHHH Ha mardopme .NET;

3. OBnazseTb OCHOBHBIMH NpPHUHLHUINAMHU (YHKIMOHAIBHOTO MPOrpaMMHUpPOBAaHUS Ha
s3bike F#.

2. Mecto mucuuniimabl B ctpykrype OIIOII BO
Hucummuaa  b.1.3.11.1  «IIporpammupoBanue B .NET» mpencrasiser co0oit
JMCUMIUIMHY 10 BBIOOpPY Y4eOHOTrO IuUIaHa OCHOBHOW mpodeccHoHaTbHOW 00pa30BaTeNbHOM
IpOTpaMMBbl BBICHIETO 0Opa3zoBaHus 1o HampasieHuto nmoarotoBku 09.03.01 «Mudopmaruka u
BBIUUCIIUTENbHAs TeXHUKa» npodumib «IIporpammHoe obecnieueHre CpeiCTB BBIUUCIUTENbHON
TEXHUKHU U aBTOMaTU3UPOBAHHBIX CUCTEM).

JucuuiuinHa yuTtaercs Ha 4-M Kypce. 3adeTHbIx eaunull 4. [IponomxurenbHOCTh Kypea
cocraBisieT 36 ayJUTOPHBIX yU4EOHBIX 4acoB, 00pa3oBaHHBIX 9 wacamwu JIEKIUH U 27 dacaMu
npakTudeckux 3aHAThi. [Tomumo storo, 108 yacoB B Kypce OTBOJUTCSA MO/l CAMOCTOSATENbHYIO
paboTy CTy/IEHTOB.

TpeGoBanust K «BXOIHBIM» 3HAaHUSAM, YMEHHUSM M HaBblkaM OOyuaromerocs,
HEOOXOIMMBIM JJIs1 OCBOCHUS JaHHOW AUCLUIUIMHBL: B paMKax 00beMa HIKOJIbHBIX 3HAHUI
1o UH(oOpMaTHKEe M MaTeMaTHKe, a TAaK)KE 3HAHUM MOJY4YEHHBIX IPU U3YUYEHUH JUCLUILIMHBI
IpOrpaMMUPOBAaHUE U AUCHUIUIMHBI 0a3bl TaHHBIX.

OcHOBHBbIE MOJOXKEHUS IUCHUIUIMHBI OYAYyT UCIOIb30BaHbI ITpH BblNoJHEeHUU BKP.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHUS AUCHHUILINHBI

Wzyuenne aucrumnuasl b.1.3.11.1 «IIporpammupoBanue B .NET» HampaBineHo Ha
(dbopMHpOBaHUE Y CTYACHTOB CIEIYIOIUX KOMIIETEHIIUH !

- Crnoco0eH MOHMMaTb MPUHIUNBI pabOThl COBPEMEHHBIX HMH()OPMALMOHHBIX
TEXHOJIOTMH M IPOTrpaMMHBIX CPEICTB, B TOM 4YHUCJIE OTEYECTBEHHOI'O IIPOU3BOACTBA, U
UCIIOJIB30BATh UX IPH PEIICHUH 3a1a4 npodeccuoHatbHoi nesrenbroct (OI1K-2)

- coco0eH pa3pabaTbiBaTh AJTOPUTMBI U MPOTPaMMBbl, IPUTOAHbIE Ul PAKTHUECKOTO
npumenenus (OITK-8).

B pe3ynbrare 0CBOCHUS TUCIUIUIMHBI CTYICHT JOJIKEH:
3name:

® 3HATh OCHOBHBIE KOHCTPYKIIMU M UIHOMBI si3bika C#, HEOOXOJUMBIE [T N3yUEHUS
JIpYTUX AUCUUILINH, IPETyCMOTPEHHBIX 0a30BbIM U pab0ounM y4eOHBIMHU IIAHAMH,
a TaKKe JUIsl IPUMEHEHHsI B PO ECCUOHATbHON IeATENbHOCTH;

e 3HaTh OCHOBHBIE KoHIeNnuH miaardopmel .NET, Takue kak ucroiaHeHue Ha
BUPTYaJbHOU MalInHe, cOopka Mmycopa, MHoronotogHocts B .NET, pabota ¢
rpadu4ecKUMU MOJIb30BaTeIbcKUMU HHTepdeticamu B .NET;

Ymemu:

e yMeTh CO3/IaBaTh MMPOrPaMMBbI, pelIaroIire 3aaa4un Ha s3pikax C# u F#;
Braoemw (npuobpecmu onvim):



® HaBBIKAMU UCIIOJIB30BAHUS COMYTCTBYIOUIMX HHCTPYMEHTOB pa3pabOTKH —
OTJa4MKa, OMOIMOTEK MOTYIEHOTO TECTUPOBAHUS, HHCTPYMEHTOB Pa3paboTKU
H0JIb30BaTEIbCKUX UHTEP(ENCOB;

e HaBbIKAMHU B IIPUMEHEHUU IIUPOKOUCIIONB3YEMbIX TEXHOJIOIMH Ha miaTdopme
NET nns npumenenus B npoecCHOHAIBHON AeITEeNbHOCTH;

O6y‘IGHI/ISI 0 JUCHUIIIMHE, COOTHCCCHHBIX C

IUIAHUPYEMbIMH Pe3yJIbTaTaMi OCBOEHUS 00pa30BaTeIbHON MPOrPAMMBI

IlepeueHb TMUIAHUPYEMBIX PE3YyJIBTATOB
Kon " HanMEHOBaHUE
KOMIIETEHIINU

(pe3ysbTaT OCBOCHUS)

KOII u HaNMMCHOBAHUC HHAUKATOopa JOCTHIXXCHHA
KOMIICTCHII UM (COCT&BJ’IHIOH.[CFI KOMHeHTeHHI/II/I)

OIIK-2. CnocobeH MOHUMATh
MIPUHIIAITEI pa0OTHI COBPEMEHHBIX
HH(OPMAIMOHHBIX TEXHOJIOTHH H
MIPOTPaMMHBIX CPEJICTB, B TOM
YHUCJIe OTEYECTBEHHOTO
IIPOM3BOJICTBA, M UCIIOJIb30BaTh UX
IIPH PEIICHUU 337129
po(heCCHOHATILHOM JIEATSIIBHOCTH

N/I-1lonk-2 3HaeT coBpeMeHHbIe HHGOPMAITHOHHBIS
TEXHOJIOTMH U IIPOrPaMMHBIE CPEICTBA, B TOM YHCIIE
OTEUYECTBEHHOI'O ITPOM3BO/ICTBA MPU PEUICHUH 3a/1a4
poeCCUOHATILHOMN 1eATETbHOCTH.

N-20nk-2 YMeet BbIOUpaTh COBPEMEHHbBIE
MH(POPMAIMOHHBIE TEXHOJIOTHH U TIPOTPaMMHBIE
CPE/ICTBA, B TOM YHCJIC OTCUYSCTBEHHOTO MIPOM3BOICTRA
[IPU PEIICHUH 3a/1a4 PO()ECCUOHATBHON AEATSIbHOCTH.

NJ-3ork-2 iMeeT HaBBIKM IPUMEHEHUS! COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOIMH U IPOrPAMMHBIX CPEJCTB,
B TOM YHCJIE OT€YECTBEHHOTO IIPOU3BOACTBA, IIPH
pelIeHNH 3a]1a4 IpOpeCcCUOHATBHOMN 1€ TEIbHOCTH.

OIIK-8. CniocoGeH pa3pabaTbIBaTh
QITOPUTMBI U TIPOTPAMMBI,
HPUTOJHBIE [T TPAKTUYECKOTO
IPUMEHEHHS

N-1lonk-s 3HaeT OCHOBHBIE SI3bIKM MPOTPAMMHUPOBAHUS U
paloThI ¢ 6a3aMU JAHHBIX, ONIEPALIMOHHbBIE CUCTEMBI U
000JI04KH, COBPEMEHHBIE IPOTPaMMHBIE CPEIbI
pa3paboTKU UHPOPMALMOHHBIX CUCTEM U TEXHOJIOTH.

N-20rk-8 YMeeT NIPUMEHSATH SI3bIKH TPOrPaMMUPOBAHUS
1 paboThI ¢ 0a3aMu JaHHbBIX, COBPEMEHHBIE TPOTrPAMMHBIE
cpeabl pa3paboTKH HH(POPMALIMOHHBIX CUCTEM U
TEXHOJIOTHI1 /Il aBTOMATH3alluH OM3HEC-TIPOIIECCOB,
peleHust MPUKJIAIHbBIX 3ajlay pa3IMYHbIX KJIACCOB,
BeZIcHUs 0a3 TAaHHBIX U HHOOPMAIIMOHHBIX XPAHFITHIIL

NJI-3ork-8 IMeeT HaBbIKM MPOTrpaMMUPOBAHUS, OTIAJKU U
TECTUPOBAHUS ITPOTOTUIIOB IPOrPAMMHO-TEXHUYECKHUX
KOMILJIEKCOB 3a1a4.

KO,Z[ U HAMMCHOBAHUC MHIAUKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH

HauMmenoBanwue mokasaress OlleHUBaHUs
(pe3yspTata 00y4YeHus M0 AUCITUTLIHHE)

NJI-1lonk-2 3HAaET COBpEeMECHHBIE
UH(POPMAIMOHHBIC TEXHOJIOTHH U
IIPOrPaMMHBIE CPEACTBA, B TOM
YHCJIe OTEYECTBEHHOTO
IIPOU3BOJACTBA IIPU PELICHUN
3a7a4 IpoeCcCUuOHATBLHOMN
JCSITETbHOCTH.

dopMyTUpyeT aNTOpPHTM pEIICHUS 3aJadyd B  BHJC
MOCIIEZIOBATEILHOCTH JIEHCTBUM, BhIpaXKaeMOW Ha sI3bIKaxX
F# womm CH.




KO,Z[ U HAMMCHOBAHUC MHIAMUKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH

HaumeHnoBaHue nokazareis OLCHUBAHUA
(pe3yspTata 00y4YeHHUs M0 AUCITUILIMHE)

U1-20mk-2 YMeET BIOUPATH
COBpPEMEHHbIE HHPOPMAIHOHHBIE
TEXHOJIOTMH M IPOTPAMMHBIE
CPEJICTBa, B TOM YHCJIE
OTEYECTBEHHOTO MPOU3BOICTBA
IIpH pELICHUH 3a/1a4
npodecCHOHATLHOM
JeATEIILHOCTH.

YMeer pemaTh 3ajaud, BeIOMpas HauOosee MOIXOSIIUNA
HUHTEPIPUTATOP. OreHuBaer CJIOJKHOCTbD paboTsl
anropuTMa.

N/1-3omnk-2 IMeeT HaBBIKH
MPUMEHEHUS COBPEMEHHBIX
WH(OPMAMOHHBIX TEXHOJIOTHH H
MPOrPaMMHBIX CPEJICTB, B TOM
YHCIIC OTEYCCTBEHHOIO
MIPOU3BO/ICTBA, IPU PEIICHUH
3aja4 podeccruoHaIbHON
JICATEILHOCTH.

Peanu3yer ajropuTMbl pelieHHs BBIOpaHHOW 3aJa4yd Ha
si3pIkax F# mwim CH#.

WJI-lonk-s 3HaeT OCHOBHBIE
SI3BIKH IPOTPAMMHPOBAHUS H
paboThI ¢ 0a3aMu JTaHHBIX,
OTICPAIIUOHHBIC CUCTEMBI U
000JIOYKH, COBPEMEHHBIC
IPOrPaMMHBIE CPEJIbl pa3padboTKH
UH(OPMALIMOHHBIX CUCTEM H
TEXHOJIOTHH.

3HaeT OCHOBHBIE CIIOCOOB! OTIAIKU U MPO(YUIMPOBKH
nporpamm, paspabotannsix Ha atgpopme .NET.

3HaHKWe CHHTaKCHCa I3BIKOB InporpaMMHupOBaHUAg F# unn
C#.

NJ-20mk-8 YMeET NPUMEHSTh
SI3BIKH TTPOTPAMMHPOBAHUS U
paboThl ¢ 6a3aMu JaHHBIX,
COBpEMEHHBIE TIPOTPaMMHEIE
cpenbl pazpaboTKu
MH()OPMAIIMOHHBIX CUCTEM U
TEXHOJIOTUH [Tl aBTOMATH3aIUU
OM3HEC-TIPOLIECCOB, PELICHUS
NPUKITAHBIX 3214 Pa3TIMIHbIX
KJIaCCOB, BeJICHUs 0a3 TaHHBIX U
UH()OPMAIIMOHHBIX XPAHUJIHIIL.

[IpoBoauT npoduivpoBaHue U OTIAJIKY.
Tectupyet npou3BOAUTENLHOCT M 0€3011aCHOCTh
mporpammM, paspadorannbix Ha miatdopme .NET.

N1-3omk-8 IMeeT HaBBIKK
MPOrPaMMHUPOBAHUS, OTIAJAKH U
TECTUPOBAHUS ITPOTOTUIIOB
MIPOrPaMMHO-TEXHUYECKHIX
KOMIUTIEKCOB 3aJ1a4.

BrnaneHue omsITOM CO3AaHMS M OTIaJIKU nporpaMmMHOTO
IIPHUITOKCHUS.

4. Pacnipenesienne TpPyA0eMKOCTH (4ac.) IMCHUIIMHBI 110 TEMaM

M BHJAM 3aHATHI

4. PacnipenesieHue TPYyA0eMKOCTH (4ac.) IMCHUIUIMHBI 110 TEMaM ¥ BUIaM 3aHATHI




Ne Ne | Ne
Mo- | Hene | Te Haumenosanue Yacrl
oy- | 7| | MBI TEMBI
s
Jlek- | Kommok- | Jlabopa- | IIpak-
Bcero | uun | Buywmsl | TopHble | THuec- | CPC
KHe
1 2 3 4 5 6 7 8 9 10
8 cemectp
1 1 1 | OcHossl s13bika C# 1 15 1 - - 4 10
mwiargopmel NET
1 1 2 | Pa3pabotka 23 1 - - 4 18
M0JIb30BATEIBCKIX
HHTEP(DENCcoB ¢
MTOMOLUIbI0 OMOINOTEK
Windows Forms u WPF
1 2 3 | MHoromnoTo4HOE 25 1 - - 4 20
IPOrpaMMUPOBAHHE
2 2-3 | 4 | Yrnyonéunoe uzyuenue | 27 2 - - 5 20
matdopmel NET
2 |34 5 | Beb- 27 2 - - 5 20
MPOrpaMMHPOBAaHKE HA
mwiardgopme .NET
2 |45 6 | OyHKIMOHATBEHOE 27 2 - - 5 20
MIPOrpaMMUPOBAHKE Ha
s3bike F#
Bcero 180 9 - 144 27 108
5. Conep:xkaHue JeKIIMOHHOTO Kypca
Ne | Bceero Ne Tema gexuuu. Bonpocekl, oTpadaTbiBaeMble Ha Y4yeOHo-
TeMbl| YaCOB |JIeKIHHU JIeKIINHU MeToMYecKoe
ob0ecrieyeHune
1 2 3 4 5
1 1 1 Beemenne, C#. 0O03op miathpopmer .NET. 1-6
Hckmnrouenus, MOJTyJIbHOE TECTUPOBAHUE.
Konreiinepsl u TE€HEPHKHU. CoObITHiTHO-
OpPUEHTUPOBAHHOE NPOrPaMMHPOBAHUE.
2 1 1 ITonwp3oBarensckuit uHTepdeiic, Windows Forms. 1-2
0630p 6udamorexu WPF.
3 1 2 BricokoypoBHEBOE MHOT'OIIOTOYHOE 1-4
MpOrpaMMHPOBaHUE. HuskoypoBHeBoe
MHOTOIIOTOYHOE MTPOrpaMMHUPOBAHUE.
4 2 2-3 | Coopka mycopa B .NET. 1
5 2 3-4 | O630p ASP.NET MVC Core, Entity Framework 2-5
Core
6 2 4-5 | F# xak anpTepHAaTUBHBIM S3bIK pPa3pabOTKH IOA 6
.NET Tunst u renepuxu B F#. BorunciurenbHble
BbIpakeHUs B F#




ITo naHHOM TUCHHUIIINHE KOJUIOKBUYMBI HE IIPELYCMOTPEHBL.

6. Conepxxanue KOJJIOKBUYMOB

7. IlepevyeHb NPAKTHYECKUX 3aHATHI

Ne | Beero
"eMbI| 4aCOB

Ne
BAHATHA

Tema NMPAKTUYECKOI0o 3aHATUSA. 3aua}mﬂ, BOIIPOCHI,
OTpaﬁaTbIBaeMbIe HA MPAKTUHYCCKOM 3aHATHH

YuebHo-
METOANYeCKoe
odecmeyeHue

RN
N

3

4

5

1-2

Hello, world ua C#.

- OOBsBJICHHE METOJIOB, ref- 1 out-apameTpsl.

- CChUIOYHBIE THIIBI U TUIIBI-3HAYEHUS, OOBIBIICHUE
KJIACCOB U CTPYKTYp, pa3HHIa ¢ Java.

- MoaudukaTopsl BHIUMOCTH KJIACCOB U YJICHOB
KJ1acca, HacJieIoBaHUe, MHTEP(EHCh 1 aOCTPaKTHBIC
KJ1acchl, base, mpeoOpa3oBaHusl TUTIOB.

1,3

Nzyyenne madnona mis WinForms-npunoxenuii B
Visual Studio. Pa6ora ¢ oubimorexoit WPF

1,3

4-5

Nzyuenue ycrpoiicta notokoB B OC Windows.
Knacc Thread, myn motokos, kiacc Task, koHTEKCT
ucnonHenus. OTMeHa onepanuii. Async/await, ux
MCIIOJIb30BaHUE B cTaHapTHOM Oubnmnoreke. Task
Parallel Library, PLINQ, notoko6e3omacHbie
KoJuteKuu. [TOHSITHSI TOHKH U B3aMMOOJIOKUPOBKH.
User-mode cuHXpOHHU3aIIMs: aTOMapHBIC
gyreHus/3anucu, Volatile, monsitue Memory Fence.
Interlocked, monsrtue lock-free.

6-8

Mark & Sweep-anroputm cO0pKu Mycopa,
nokosenus B .NET, Large Object Heap, pexxumsbl u
0COOEHHOCTH HACTPOUKH COOpPIIHNKA MyCOpa,
MoHuTopuHr. ®unanuzatopsl, SafeHandle,
ocobenHoctH IDisposable, BHyTpeHHEe ycTpolCcTBO
dunanmzanyy, KiaroueBoe cioso fixed, WeakReference.

8-10

IIpopaboTka OCHOBHBIX IPUHIUIIOB PaOOTHI BEO-
NPUJIOKEHNH 1 BeO-cepBHCOB, apxuTekTypa ASP.NET
MVC Core, ctpykrypa npoekta, Hello, world. f3b1k
onucaHus paBui reiepanuu Razor. Banunanus
JTAaHHBIX.

2,3,6

11-13

[TuireM HeCKONBKO HECTOXKHBIX (GyHKIMN Ha F#
BMECTE, B UMIIEPATUBHOM U B (DYHKIIMOHAILHOM CTHUJIE:

1. [TocunTaTh pakTopuan

2. [Mocuurate uncna Gubonayuu (3a TMHEHHOE
BpeMsl)

3. [IpoBepuTh, UTO BCE IIEMEHTA CIIMCKA PA3TUUYHbI

4. Peanmm3oBath (hyHKIINIO, BO3BPAIIAIOIIYIO BCE
AJIEMEHTHI JBOUYHOIO JIEPEBA, YIOBIECTBOPSIOLINE
MIEPEAHHOMY KaK ITapamMeTp YCIOBHIO

5. Onucarpb TUI «ITOJIMHOM» U PEaTnu30BaTh
(GYHKIMIO, BO3BOJASIIYIO MOJMHOM B 33JJaHHYIO CTENIEHb

2,3

8. IlepeueHb J1aOOPATOPHBIX PadoT

ITo gaHHOM AUCLUILIMHE na60paT0pHLIe pa6OTLI HC IPEAYCMOTPCHBI.




9. 3agaHus 1JI CAMOCTOSITE/IbHOM PadOThI CTYICHTOB

Ne Bcero 3agaHus, BONPOCHL, 1JI CAMOCTOATEIHLHOI0 YueoHo-
TeMBI Yacos u3yuyeHus (3a1aHus) METOINYEeCKoe
olecreyenune

1 2 3 4

1 10 OtpaboTratb 00BsIBICHUE METOJIOB U OUt 1-2
apaMeTPOB.

2 18 C nomormpsto Windows Forms paspaborarts 1-2
MPUIIOKEHHE C rpaduIecKuM UHTEpPeiicom

3 20 [IpopabGoTaTh OCHOBHBIE TAlbl MHOT'OTIOTOYHOTO 1-2
IPOrPaMMHUPOBAHHSL.

4 20 ITpopaboTarh aIrOpUTMBI COOPKH MyCODA. 1-2

° 20 Pazpaborats BeO-npunoxxenuss ASP.NET Core 1-4

6 20 [Tuiem HECKOJIBKO HECTOXKHBIX (DyHKIMNA Ha F# 1-6
BMECTE, B UIMIIEPATUBHOM U B YHKIIMOHATBHOM
CTHIIE:

1. [TocuuTaTh akTOpHaT

2. [TocunTaTh uriciia ®uboHauyu (3a JIMHCHHOE
BpeMs)

3. [IpoBepuTh, 4TO BCE JIEMEHTA CIIHCKA
pa3IUYHBI

4. Peanu3oBath (DyHKIIMIO, BO3BPAIIAIOIIYIO BCE
AJIEMEHTHI IBOMYHOTO JIEPEBA, YAOBIETBOPSIOIINE
nepeaHHOMY Kak MapameTp YCIOBHIO

5. Onucarp THIT ITOJIMHOM» M PEeajIi30BaTh
(yHKIIHIO, BO3BOISIIYIO TTOJIMHOM B 33/IaHHYIO
CTENEHb

10. PacyerHo-rpadguyeckas padora
[To manHOI qUCHUIITHHE pacueTHO-Tpaduyeckas padoTa HE MPeTyCMOTpPEHa.
11. KypcoBas padora
IIpumepHbIe TEMBbI KYpCOBBIX padoT:
1. TIlporpammupoBaHME JIHAJIOTOBBIX HPUIOKEHUH C  HCIOJB30BAaHHEM  OOBEKTHO-
OpueHTUpoBaHHOM 6nbnuoreku kiaccoB .NET
Framework.
2. I[IporpaMMupoBaHu€e MPUIOKEHNUH, TOCTPOEHHBIX HA OCHOBE
apxutektypsl "Jlokyment/IIpeacrasnenue"
3. IIporpaMMupoBaHue MPUIIOKEHHH, ITOIICPKUBAOIIIX OHOIOKYMEHTHbIH nHTepdeiic (SDI).
4. TlporpaMMHUpOBaHHME TPHIOKEHUH, IOAIEPKHUBAIOIIUX MHOTOJOKYMEHTHBIH UHTEpdeiic
(MDI).
5. IlporpamMmupoBaHue TrpadUUecKuX MPHIOKEHHH ¢ MCIOIb30BaHUEM TIpadUuecKoro
untepdeiica ycrpoiicts (GDI+).
6. IIporpaMMupoBaHre MHOTOIIOTOYHBIX IPUIIOKEHUH.
7. IlporpamMmmupoBanre ¢ HHPOPMAIIHOHHBIM CEPBEPOM
INTERNET (ISAPI).
8. [IporpammupoBaHue MPUIOKESHUH BeACHUS 0a3 JaHHBIX C
ucnonb3oBanuem 6nbanorexu kiaccoB .NET Framework u Texnonmorun ADO.NET.
9. [IporpammupoBaHue TEKCTOBOTO peaakTopa moa Windows.
10. [IporpammupoBanue rpaguyeckoro peakTopa mnos
Windows.




11. IIporpammupoBaHie TUHAMHUYECKH MOAKIIIOUYAEMBIX OMOINOTEK, COAepKAIIUX ONepaluu 110

pabore co cnuckamMu (OIHOCBSI3HBIMH,
nByCBs3HbIME). Hammucats nporpamMmy-nipumMep ucrnosib3oBanust DLL.

JABYCBS3HBIMH,

KOJIBIECBBIMU OAHOCBA3HBIMU U

12. IlporpaMMupoBaHHe AUHAMHYECKHU MOAKIIOYAEMbIX OMOIMOTEK, COEPKAIUX OTEepaIuy 10
paboTe CO CTPYKTYpOH HaHHBIX «IepeBo» (00XOJ, MOUCK, M00aBJIICHHWE, ymajleHHue M T.1.).
Hanmcars nporpammy-nipumep ucnosas3oBanus DLL.
13. IIporpammupoBaHue CETEBBIX MPUIOKEHUN € UCTIONB30BaHueM QyHKIuid API.

14. TlporpaMMHpOBaHUE CETEBBIX MPWIOKEHUNW C WCHoIb30BaHUueM OuOmmoreku .NET

Framework.

13. ®oH OLIEHOYHBIX CPEACTB JJIsl MPOBEIeHUs MPOMEKYTOYHOM aTTecTaAluU

00y4YarOIMUXCs M0 TUCHUILINHE (MOIYJIIO)

B mpomnecce ocBoeHust 00pazoBaTenbHON NPOrpaMMbl Y 00yYaroIerocs: B X0Ae U3yUeHHs
mucuuruiael "TIporpammupoBanne B .NET" ¢gopmupyrorcs komnerennun OITK-2, OITK-8.
YpOBHHM OCBOEHUS KOMIIETCHLIUU

HNunekc DopMyJIUpPOBKA:

OIIK-2 CrocobeH  MOHMMAaTh  NPUHIUNBI  PabOTBI  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHH W MPOTPaMMHBIX CPEICTB, B TOM
quciie OTE€YECTBEHHOI'O IMPOM3BOACTBA, M MCIIONb30BaThb HX IpPHU
pelieHnu 3a1a4 npodeccCuoHaNbHOM NesTEIbHOCTH

OIIK-8 CriocobeH pa3pabarbiBaTh aJrOpUTMbl U IMPOrpaMMbl, HPUTOAHBIE
JUIsI IPAKTUYECKOTO MPUMEHEHHUS

Crynenu ypoBHel | OtnuuuntensHble npu3Haku | TexHono | Cpencrsa U TEXHOIOTMH
OCBOEHUSI KOMIIETEHIINH TUH OLICHKHU
¢bopmupo
BaHUs
IToporosslii 3naet: OcHoBbl s13blka C# | Jleknuu, | [IpakTuueckue paboTb
(ymoBnerBoputenbHbIil) | u mmatdopmsl NET. MpPaKTU- BBITIOJTHEHBI B
VYmeer: PazpabaTbiBaTh YECKUe HE00XO0IMMOM KOJINYECTBE
10JIb30BATEIbCKUE 3aHSTHUS, | U B COOTBETCTBUHU C
UHTEP(EHCHI C MTOMOIIBI0 CPC TeMaMu 3a7aHus. B

oubmmorex Windows
Forms

Bnaneer: HaBpikamu
HCIIOJIb30BaHUS OCHOBHBIX
KOHCTPYKIHU
MpOrpaMMHUpPOBAHUS B
.NET.

MIPOIIECCE BBHITTOIHEHUS
3a/laHMi Ha DK3aMEHE
CTYJICHT HEOHOKPATHO
oOparma’cs 3a MOMOIIBIO K
MIPEIoaBaTelIio.

40% 1m0M0KUTEIBHBIX
OTBETOB Ha BOTIPOCHI.




IIponBUHYTHIN 3naet: OcHoBnl s3bika C# | Jlekiun, | [IpakTrueckue paboTb
(xoporiro) u atdopmsl NET, MPaKTH- BBITIOJTHCHBI B
MHOT'OIIOTOYHOE YECKUE HE0OXOIUMOM KOJTMYECTBE
MIPOrpaMMHUPOBAHUE. 3aHSTHS, | U B COOTBETCTBUHU C
VYwmeer: PazpabarsiBath CPC TeMaMmHu 3agaHus. B
10JIb30BaTEIbCKUE MIPOLIECCE BBIMTOJIHEHUS
UHTEPPEICHI C TOMOIIBIO 3a/IaHUM Ha PK3aMEHE
ounbmmorex Windows CTYJICHT peJKo oOparaics
Forms u WPF 3a IOMOILBIO K
Bnaneer: HaBpikamu MPEIoaBaTeNIo.
KCII0Ib30BaHUSI OCHOBHBIX 70% TOJIOKUTETHHBIX
KOHCTPYKLHUN OTBETOB Ha BOMPOCHI.
MIPOrPaMMHUPOBAHHS B
.NET.
Bricokuit 3naetr: OcHoBbl si3blka C# | Jlekuu, | [IpakTudeckue paboTsl
(oTIMYHO) u matdopmsl .NET, MIPaKTH- BBITIOJTHCHBI B
MHOT'OITIOTOYHOE YECKHE HEO0OXOAMMOM KOJIMYECTBE
MIPOrpaMMHUPOBaHUE, 3aHSTHS, | U B COOTBETCTBUHU C
(GYHKITMOHATTEHOE CPC TeMaMHu 3a1aHus. B
MPOrpaMMHPOBAHKE Ha MIPOLIECCE BBIMTOIHEHUS
si3bIke F# 3aJlaHU Ha SK3aMEHE
VYmeer: PazpabateiBaTh CTYJIEHT He oOparacs 3a
MOJIb30BATEIBCKHE MTOMOIIIBIO K
UHTEPPEHCHI C MOMOIIBIO MPernoaaBaTelio.
oubmmorek Windows 90% 1OJIOKUTETHHBIX
Forms u WPF OTBETOB Ha BOIIPOCHI.
Bnaneer: HaBpikamu
WCIOJIb30BaHUsI OCHOBHBIX
KOHCTPYKIHH
MPOrpPaMMHUPOBAHMUS B
.NET u meronamn
ACUHXPOHHOT'O
MPOrpaMMHUPOBAHUSI.

MeskceccuoHHasi  aTTecTalMsl  MPOBOJUTCA MO  pe3yibTaTaM  BBIIOJHEHHBIX
NPaKTUYECKUX paboT, IPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM.

Py0e:xxHbIli KOHTPOJIb YPOBHS OCBOEHHUS Y4Y€OHON JAUCHUUIUIMHBI OO0YYarOUIUMHCS
OIIPEAEIAETCS IO KPUTEPUAM: 3a4TE€HO, HE 3a4TEHO.

K »oKk3amMeHy cCTyAeHThl [OMYyCKAarOTCS NpU HAJIMYUU BCEX MPAKTUYECKUX padoT,
IPeIyCMOTPEHHBIX paboyueil MporpaMMoii JUCHIUIUIMHBL, BBIITOJHEHHbIE HAIJISKAIIET0 KayecTBa.

Bonpocsl qu1s 3k3amena

1. SI3eik C#, CLI, ocHOBBI CHHTAaKCHCA S3bIKa, CCHUIOYHBIE THITBI U TUITBI-3HAYCHUS,
npeoOpa3oBaHus TUIIOB, IPEICTaBICHHE 0OBEKTOB B TAMSITH

2. Meronpl: criocoObI IepeIaun mapaMeTpoB, a0CTPaKTHBIC, BUPTYAIbHBIC M CTATHICCKHE
METO/TbI, MOU(PUKATOPBI BUTUMOCTH.

3. Tlmargopma .NET: obmee onmucanue, CLR, IL, CTS




10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

27.

28.
29.

30.

COopku: noHsATHE COOPKH, CHIILHBIE U clla0ble UMEHa, 3arpy3ka coopku, GAC, Binding
redirect, MsBuild

NuGet, JIT, Ngen, nousitue Managed Heap, AppDomain. [Tonsitue nieneBoit
iatdopmsl, peanuzauun: NET Framework, Mono, .NET Core

Ucknrouenus: 6pocanue, nepedpacsiBaHue U 00padoTKa, OMOIMOTEUHbIE UCKITIOUCHUS,
CBOWCTBA MCKITIOYECHUH, XOPOIIHE IPAKTUKU

Pednekcus: 3arpyska cOopku, co3aHue IK3eMILIsIpa 00beKTa, paboTa ¢ MoJIIMU U
MeTosamu, dynamic

MoynbHOE TeCTUPOBAaHKE: OMYJIsIpHbIE OMOIMOTEKH, XOPOIINe MPaKTUKH, mock-
00BEKTHI

Kontelineps! u renepuku B .NET, sHyMepaTopsbl, OTKPBITHIC U 3aKPHITHIE THITHI,
0COOEHHOCTH CTaTHUECKUX MOJICH B TeHEPHUKaX, TCHEPUKHU U BJIOKECHHBIE KJIACCHI
['eHepuKy U Hacle0BaHUE, OTPAaHUYCHHSI Ha TapaMeTPbI-TUIIbl, KOBAPUAHTHOCTH U
KOHTpaBapuaHTHOCTb

LINQ: ocHOBHBIE METO/Ibl, CHHTAKCUC, OCHOBHBIE pEaJIM3allii, CBOU IIPOBANIEPHI
Jleneratbl, ux BHyTpeHHEe yCTpoiicTBo, delegate chaining, Invoke, nrabioHHBIC THITBI
JIEJIETaToOB U3 CTaHAAPTHOM OMOIMOTEKH

CoObITHS, aHOHUMHBIE METOBI, TIMO/1a-BRIPAKCHUS, 3aMBbIKaHU S, KAHOHHYHOE
00BsIBIICHUE COOBITHS, pyYHOE YIPABICHUE MOAMUCKOM

Rx.NET, unrepdeiicet IObservable u IObserver, xoinoaHbie U ropsyne
nocnenoBarenbHocTH, RX.NET u LINQ, Subject

WinForms: nasnauenue, kinacc Control, 00padoTka u Banmanus BBojaa, Data Binding,
XOpOIIUE MPAKTUKH

WPF: Haznauenue u poacTBeHHble TexHOIOoruu. XAML: arpuOyThl, KOHBEpTEPHI TUIIOB,
pacumupenust, kouiekiuu. Ctpykrypa knaccoB WPF, norudeckoe u Bu3yaibHOe 1€pEBO.
WPF: 3aBucumsie cBo¥icTBa, routed events, komanabl. Data binding: koHBepTepsl,
HAIPAaBIICHUS IPUBSI3KU, BATHIAIHUS.

WPF: ctunu, Tpurrepsl, madaoHbl, pecypcsl. ['eomeTpust KOHTpoIa, 3aAaHUE MOT0KEHHS
KOHTpOJIa U peoOpa30BaHUs CUCTEMbI KOOPHHAT

[Toroku B .NET: knaccel Thread u ThreadPool, npuMHUTHBBI CHHXPOHU3ALIUN YPOBHS
anpa: KiarodeBoe cinoBo lock, MmonuTopsl, cemadopsr, WaitHandle,
ManualResetEvent/AutoResetEvent, rubpuansie koHCTpyKIuu (*Slim)
Lock-free-nmporpamMupoBaHue: OCHOBHBIC OHSTHS, aTOMapHbIC YTCHUs/3amucy, volatile,
Interlocked, Compare-And-Swap

Kiacc Task, ucriosHeHre U OTMEHa aCHHXPOHHBIX oreparuii. Async/await.

Co6opxka mycopa, mark and sweep, mokosnenusi, Large Object Heap, koraa nmpoucxonur
cbopka mycopa

Pexxumebl coopku mycopa: Workstation/Server, MHOoronorouHasi coopka. J{lunamuueckast
HacTpoiika GC, py4Hoe ynpaBieHHe, MOHUTOPUHT

®dunanuzaropsl, [IDisposable, using, peanuzanus huHaTU3aNK, PyYHOE YIIPABICHNE
XKU3HBI0 00bekTa, fixed, WeakReference

Be06-cepBuchl, BeO-npunoxenus, apxutekrypa ASP.NET MVC. Pa6ora ¢ B/l monsitue
ORM, 6ubamnoreka Entity Framework

S3wik F#: ocHOBHBIE 0COOEHHOCTH, let-onpeenenus, KOPTexH, JIIMO b1, crucku, Option,
B3aMIMHAsI PEKYPCHUs, pipe, KOMITO3HUIIHS

Kappuposanwne, match, Buapl mada0HOB, TOCIEIOBATEIPHOCTH, 3aIIFCH, pa3MEYCHHBIC
00BbeTMHEHNS

XBocToBas pekypcusi, marrepH “Akkymyssrop”’, Continuation Passing Style

I'enepuku B F#, aBTOMaTHueckoe 000011IeHNE, CIIOBapH ONEpaluii, KacThl, THOKHUE
OTpaHHYCHUS

MerTtob! oTiagku mpobiieM TUNU3auy, value restriction, point-free, ocooeHHOCTH
apuQMeTHYECKUX OIepaTopoB



31. OOII B F#: meTob1, KappupOBaHUE U KOPTEKH NP TIepeIade mapameTpos,
KOHCTPYKTOPBI, CBOHCTBa, MyTabEeITbHOCTh

32. Moaudukatopsl BUANMOCTH, HACJIEIOBaHNE, a0CTPAKTHBIE KJIACChI U UHTEP(HEHUCHI,
peanu3anusi o YMOJTYaHHUI0, OOBEKTHBIC BRIPAKCHHSI, MOIYJIH U IPOCTPAHCTBA UMEH.

14. O6pa3oBaTe/ibHbIEe TEXHOJIOTHH

Ha nexnusix ucnonb3yercs: «poOJIeMHBINY MOAX0 K U3JI0KEHUIO MaTepuaia: MaTepuan
KOKIOU JIEKLIMU WJUTIOCTPUPYETCS MpHUMEpaMH, paccCMaTpHUBAIOTCS HECTaHAAPTHBIE CUTYAaIlUU,
TpeOyolIe pelIeHNs C UCIIOJIb30BAHUEM paccMaTpuBaeMoro marepuana. [Ipu 3Tom cTyaeHTHI
JOJKHBl AKTUBHO YYacTBOBAaTb B OOCYXIEHHHM BOIPOCOB, BbIpaOoTKe pemeHuit. s
CaMOCTOSITEJIbHOTO U3yUEHHUsI MPEJJIaraeTcs UCIOIb30BaTh JIEKTPOHHBIE PECYPCHI.

Ha npaktuueckux 3aHATUSAX UCHONB3YIOTCS CICAYIOIIME METObI OOYUYEeHUSI U KOHTPOJIS
YCBOCHHUS MaTepuaa:

e BBINOJIHEHUE MPAKTHYECKUX pabOT mpernoaraeT pelieHne UHIUBUIYabHBIX 3a/1a4 10
TUCIUIUIMHE B (opMe MpakTUYecKuX pador, 1o padore opopMIISETCsl OTYET,
OMKCHIBAIOLINI TPOIECC pEeHIeHHs] 3a7aud B COOTBETCTBHUHM C >KM3HEHHBIM LUKIOM
MPOTPAMMHOM CHUCTEMBI;

® KaXIyr padoTy CTYJEHT 3allHIlaeT MPernoaaBaTeio U MoJydyaeT OLICHKY 3a 3alluTy, B
paMKax 3alMThl OOCYXHAIOTCA pa3IUYHbIE BApUAHTHI PEIICHUS, MPEIOKEHHBIC
CTYJIEHTaMH, CpPaBHEHHE PEIICHUH, aHATU3 BO3MOXKHBIX CUTYalHii, code review.

15. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHMUSA 1JIsA
OBYYAIOIIUXCH IO JUCHUIIJIMHE

1. Kazanckuii, A. A. O0BEKTHO-OPHEHTUPOBAHHOE MPOTrPAMMUPOBAHHE HA SI3bIKE
Microsoft Visual C# B cpene paszpaborku Microsoft Visual Studio 2008 u .NET Framework.
4.3 : yuebHoe mocobme u mpaktukym / A. A. Kazanckumit. — MockBa : MocCKoBckuit
rOCYapCTBEHHBIA cTpouTenbHBIH yHUBepcuteTr, ObC ACB, 2011. — 180 c. — Tekcr :
JIEKTPOHHBIN // DnekTpoHHO-OMOMMoTedHass cuctema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/19258.html— Pexxum noctyna: st aBTopusup. mosb30BaTenei

2. Pazpaborka Windows-nipunoxenuii B cpeie mnporpaMMupoBaHust Visual
Studio.Net : yueOHO-meTonmueckoe mocobue 1o aucuuiuinHe HMHpopmatuka
nporpammupoBanue / cocrapurenu 0. A. Boponios, A. I'. Epoxun. — MockBa : MockoBckuit
TEXHUYECKUH YHUBEPCUTET CBA3M U nHpopmatuku, 2016. — 20 ¢. — TekcrT : 31meKTpOHHBIH //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR  BOOKS : [caliT]. — URL:
https://www.iprbookshop.ru/61536.html— Pexxum noctyma: anst aBropusup. mosb3oBaTenei

3. Maxkapo, A. B. Common Intermediate Language wu cuctemHoe
nporpammupoBanue B Microsoft. NET : yueOnoe mocobue / A. B. Makapos, C. lO.
Ckopoboraro, A. M. UenoBckuii. — 3-e uzn. — Mocksa, Caparos : HTepHET-YHUBEpCHUTET
Nudpopmanmonnsix Texnomoruit (MHTYUT), Ait [Tu Ap Menua, 2020. — 397 c. — ISBN
978-5-4497-0293-7. — TexkcT : 2JE€KTPOHHBINA // DnekTpoHHO-OMOMMOTeyHass cuctema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/89403.html— Pexxum nmocryma: s
aBTOPH3UP. MOJIb30BaTENIEH

4. Cron6oBckuii, [I. H. Paspaborka Web-npunoxenuit ASP.NET ¢
ucnons3oBanueM Visual Studio .NET : yue6noe moco6ue / JI. H. Cronbosckuii. — 3-¢ u3g. —
Mocksa, CapatoB : nrepHet-YHusepcuter Mupopmanuonnsix Texnonoruit (MHTYUT), Aii



I[lu Ap Menua, 2020. — 375 c¢. — ISBN 978-5-4497-0370-5. — TexkcT : 37EKTpOHHBINA //
DIIeKTPOHHO-OMOIMOTEUHAS cucreMa IPR BOOKS : [caitT]. — URL.:
https://www.iprbookshop.ru/89469.html— Pexxum goctyma: ajis aBTOpU3HP. MOJIb30BATEIEH.

5. Penosuropuii nokymenranuu mo .NET, URL: https://github.com/dotnet/docs/

6. bror “FSharp for fun and profit”, URL: https://fsharpforfunandprofit.com/

16. MarepuajJibHO-TeXHHYECKOE 0OecredeHue

YueOHas ayaiuTopus 1Jisi NPOBeleHNUs 3aHATHII JIEKIMOHHOTO THUMA, IPYNNOBBLIX H
HHIMBUAYAJbHBIX KOHCYJIbTAIUI, TEKYIIer0 KOHTPOJISI U MPOMEKYTOYHOI aTTecTAlMU.

YKOMIIJIEKTOBaHA CHEIHATM3UPOBAHHON MeOEIbl0 M TEXHHYECKUMH CpPEACTBAMHU
o0yuenusi: 20 crono, 40 cTynbeB; pabodyee MECTO MperojaBaTeis; MyJIbTUMEAUIHAS JOCKA;
npoektop BENQ 631, cucremnusiii ©6mok (Atom2550/41'6/500, knaBuatrypa, MbIlIb),
MOJKIIIOUEHHBIH B CeThb C BBIXOJOM B MHTepHeT u JOCTYNIOM B HH(OPMAIMOHHO-
obpazoBarensuyto cpeny OTU (dwmman) CI'TY umenu [Narapuna FO.A., yueOHO-HarmsigHbIC
noco6us, ooecrneynBaronie TeMaTHYeCKUe WIUTIOCTPaluy 1o paboyueil mporpaMMe AUCIUILITHHBIL.

[Mporpammuoe ob6ecneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), GoogleChrome, T1O ast My ibTUMEAUHHON JOCKH.

2. Y4yeOHass ayauTOpHUs 1A NPOBeJAeHHUS NMPAKTHYECKHMX 3aHATHH, IPYNNOBBIX M
HHIMBUAYAJBHBIX KOHCYJIbTAIUI, TEKYIETr0 KOHTPOJIs, BLIMOJHEHUSI KYPCOBOii padoThl.

YKOMIUIEKTOBaHA CHEIHATIM3UPOBAHHOW MEOETbl0 U TEXHUYECKHMMH CpelICTBaMU
oOyuenus: 12 cronoB, 12 crynbeB; pabouee MecTO IpenoaaBaress; MapKepHas Jocka, 12
xkommbeiotepoB (I 3/ 8 T6/ 500), mouuropsr 24' BENQ, LG, Philips, knaBuarypa, MbIIiib).
KommbroTepsl 00beIMHEHBI B JIOKATBHYIO CETh C BBIXOJOM B VHTEpHET W JOCTYIIOM B
uH(popMalnoHHO-o0pa3oBarensHyto cpeny OTU (punman) CI'TY umenu [arapuna HO.A.,
y4eOHO-HarJIAIHbIE TIO0COOUs, OOECIEUMBAIOIINE TEMATHUUYECKHE WIUTIOCTPAUU IO padodeid
nporpaMmme JUCHHUTIIHBL.

ITporpammuoe obecneuenune: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), VisualStudio; VScode, GoogleChrome.

ABTOp MMH ou. Dnbkun [1.M.
/ /

17. lonosiHeHMs1 ¥ U3MeHeHUs1 B paboyeii mporpamme

Pabouas nporpamMmMa nepecMoTpeHa Ha 3ace1laHuu Kadeapbl
« » 20 rozia, npotokoia Ne

3aB. kadempoii / /

Buecennblie n3mMenenust yreepxkaensl Ha 3acenannn Y MKC/YMKH
« » 20 _ ropa, mpoTokosa Ne
[pencenarens YMKC/YMKH / /
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