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BBEJAEHUE

PaGouass mporpamMma JUCHUIUIMHBI — SIBJISICTCS  YacThIO  OCHOBHOW  MpodecCHOHATBHOU
o0pa3oBaTeNbHON MPOrpaMMbl BBICHIETO 0Opa3oBaHUs - IMpOrpaMMbl OakajaBpuaTa, pa3pabOTaHHON B
cootBercTBuu ¢ PI'OC BO

dI'oC BO denepanbHbIN TOCYIapCTBEHHBIM 00pa30BaTEIbHBINA CTAHIAPT BBICIIETO
oOpa3oBaHus - OakanaBpuar Mo HampasiieHuto moaroroBku 02.03.03
Matemaruueckoe obecrieueHue U aIMUHUCTPUPOBAaHNE HH(POPMAIIMOHHBIX CUCTEM
(mpuka3z Muno6puayku Poccun ot 23.08.2017 r. Ne 809)

I1C

1. HEJIb OCBOEHUSA JUCHUITJINHBI
dopmMupoBaHue MEepBOHAYATIbHBIX 3HAHHWM, YMEHHH W HAaBBIKOB pPa3pabdOTKH MPOrpPaMMHBIX
CPEJICTB Ha SI3bIKaX BBHICOKOTO YPOBHSI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucuummHa OTHOCUTCS K 0a30BOi yacTh y4eOHOTO TUTaHa.

3. OBBbEM JUCHHUIIVINHBI

Yacos
Konrakrhas pabora .(1o Camocrosrenb
y4.3aH.) Hasi pabora
IIpomesxyTodHbIi KOHTPOIE | Beero 3a B TOM YHCIIE 3.e.
CeMECTp Ha60pa’r0 IOATOTOBKa
Beero [ Jlexun pHble | KOHTPOJIBHBIX 1
KYPCOBBIX
Cemectp 1
Dizamen 144 | s6 [ 28 | 28 52 4
Cemectp 2
DK3aMeH 144 54 18 36 54
288 110 46 64 106 8

4.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA OIIOII
B pesynbrare ocBoenus OIIOII y BbimycKHHKa IOJKHBI OBITH C(POPMHpPOBAHBI KOMIETEHIIUH,
ycraHoBieHHble B coorBeTcTBUM PI'OC BO.
Ob6menpodeccuonansubie komrereHuu (OI1K)

[Iudp 1 HaumMeHOBaHUE

NHankaTopsl TOCTHKEHHUS] KOMITETEHITUH
KOMIIETEHIINHU

OIIK-2 Cnoco6en npumensts|1/I-1.0IIK-2 3HaTh: MaTeMaTHUeCKHE OCHOBBI MPOrpaMMHUPOBAHUS U

COBPEMEHHBIN S3BIKOB ITPOrPaMMHUPOBAHHUS, OpraHU3aIK 0a3 JaHHBIX U KOMIIBIOTEPHOTO
MaTeMaTU4YeCKUil  ammapar, MOACIMPOBaHUs; MATEMAaTUYECKUE METOIbI OLIEHKH Ka4eCTBa, HaJCKHOCTU
CBSA3aHHBIN c|u 3¢deKTUBHOCTH MPOrpaMMHBIX MPOJIYKTOB; MAaTeMaTHUYECKHE METOIbI
[IPOECKTUPOBAHUEM, opraHuzanu HMH(GOpPMAIMOHHONW O€30MacHOCTH TNpU  pa3paboTKe U

pa3paboTKOM, peanu3aryeil ¥|dKCIuTyaTalliy MPOorpaMMHBIX MMPOTYKTOB U MTPOTPAMMHBIX.
OLIEHKOM Ka4ecTBa
MPOrPAMMHBIX MPOAYKTOB H
MIPOIPAMMHBIX KOMIIJIEKCOB B
Pa3IMYHBIX obracTsax
YyeTOBREYECKOW NedTENRHOCTH




OIIK-2 CniocobGeH npuMeHsTh

COBPEMEHHBII
MaTeMaTU4eCcKUu  ammapar,
CBSA3aHHBII c
MIPOCKTUPOBAHUEM,
pa3paboTKOM, peanusanue u
OLICHKOH Ka4yecTBa

MPOTPAaMMHBIX TIPOJIYKTOB H
MPOrPaMMHBIX KOMILIEKCOB B
Pa3IUYHBIX obmacTsx
YeJIOBEYECCKOM JIEATEIILHOCTH

NJ-2.0IIK-2 VYmerb: BbIOMpaTh COBpEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJOTUH W TPOTPAaMMHBIE CPEJICTBA, B TOM YHCJIE OTCUYECTBEHHOTO
MPOM3BOJICTBA MPH PEILICHUH 337a4 MPO(PECCHOHATBHOM NEATETbHOCTH.

N/-3.0I1K-2 NmMeTh NpakTUYECKUW OIbIT: MTPUMEHEHHUS COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJOTUH U MPOTPAMMHBIX CPEICTB, B TOM YHUCIIEC
OTEUYECTBEHHOI'O MPOU3BOJICTBA, NMPU PELICHUH 33/1a4 NpodecCHOHaTbHON
JIeATETbHOCTH

OIIK-3 CriocobGeH mpuMeHsITh
COBPEMCHHBIE
MH(POPMALOHHBIE
TEXHOJOTUH, B TOM 4YHCIE
OTEYECTBEHHBIE, pu
CO3JJaHUU MPOTrPaMMHBIX
MPOAYKTOB W TIPOTPAMMHBIX
KOMILJIEKCOB Pa3INYHOTO
Ha3HAYCHUS

NI-1.0IIK-3 3HaTh: OCHOBHBIE MMOJIO0KEHUS M KOHILICTIIIMK TPUKIAJTHOTO U
CHUCTEMHOI'0 IIPOrPaMMUPOBAHUs, APXUTEKTYPbl KOMIIBIOTEPOB U ceTeil (B
TOM YHCJIE W TI00aTbHBIX), COBPEMCHHBIC S3BIKA IMPOTPAMMHPOBAHWS,
TEXHOJIOTUM CO3JaHMsl W DSKCIUIyaTallud MpPOTPAaMMHBIX TPOJYKTOB U
MIPOTrpaMMHBIX KOMIUIEKCOB.

N-2.0IIK-3 Ymeth: pemars cTaHAApTHBIE 3a7add MPodhecCHOHATHHOM
JeSITebHOCTH C TNPUMEHEHHEM HH()OPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJOTMII W C Y4YeTOM OCHOBHBIX TpeOoBaHUN MH(POPMALIMOHHON
0€301acHOCTH.

N-3.0I1K-3 HMmeTh mpakTUYECKHI OMBIT: pa3pabOTKH COBPEMEHHOIO
IPOrpaMMHOI0 00eCHeueHusi ¢ yd4eToM TpeOoBaHUN MH(OPMAIMOHHON
Oe3onacHoCcTH




OIIK-6 Crnocoben|M1-1.0IIK-6 3HaTh: H3y4aeMble S3BIKM NPOrPAaMMHPOBAHHUS, CETEBbIC
UCIOJIb30BATh B|TEXHOJIOTUH, IPUMEHEHUE BeO-TEXHOIOTHA.
[e1aroru4ecKon
NeSITeIbHOCTH Hay4yHbIe
OCHOBBI 3HaHHW B cdepe
nH(pOpPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI
N/I-2.0I1K-6 YMeTb: BeCTH YCTHYIO U MUCbMEHHYIO KOMMYHHUKAIUIO Ha
U3y4aeMOM S3bIKE.
N/-3.0I1K-6 MmeTh NpakTUYECKUH OMBIT: HMCIOJIb30BaHUS METOJUKHU
NeIarOrMYecKOi IeATEIIbHOCTH.
5. TEMATHYECKHUMU IIJIAH
Yacos
KonrakTHas pabora .(1o y4.3aH.)
Tema Beero Camocrt Kowrpore
HawnmeHnoBaHue TeMbl : CaMOCTOSATCIbH
4acoB Jla6oparop | Ipaktuuec | pabora M
Jlexun oif paboThI
HBIC KHEC 3aHATUA
Cemectp 1 108
BBeneHne B SI3BIK  TPOTPaAMMHPOBAHUS
Tema 1. |0 POTPAMMIP 12 | 4 2 6
BBICOKOT'O YPOBHS
Tema 2. |[KoMnuisiiys u BBIIOJIHEHUE porpaMmel | 12 4 2 6
VYpasnsomue  onepaTopsl CJIOBUS
Tema 3. |> P PaTOpEL (¥ 14 | 4 4 6
IIUKJTBI)
Tewma 4. |MaccuBbl 14 4 4 6
Tema 5. [Cniucku, cTpoku U (aitiisl 15 4 4 7
Tema 6. [OCHOBBI TECTUPOBaHUS 15 4 4 7
Tema 7. [Pexypcus 13 2 4 7
Tema 8. (Ilouck u copTHpoBKa 13 2 4 7
Cemectp 2 108
Tema 9. [Knacchl, cTpyKTYypbl B OOBEKTHI 11 2 5)
Tema 10.|[{emoCTHOCTD TaHHBIX 13 2 4 7
Tema 11.|HacnenoBanue u untepdeiicot 13 2 4 7
Tema 12.|O6paboTKka HCKIIOYUTENbHBIX cUTyauuit | 13 2 4 7
Tema 13.|Komnekuuu u 06001 13 2 4 7




Tena 14, DNEeMEeHTHI (YHKITMOHATTLHOTO 13 9 4 7
POrPaMMHUPOBAHUS
Tema 15.|OKOHHBIE TPUIIOKEHUS 16 3 6 7
Tewma 16.|MHOTOMOTOYHOE MPOTPAMMHUPOBAHHE 16 3 6 7
6. ®OPMbI TEKYIIIEI'O KOHTPOJISI U TIPOMEXKYTOYHOM ATTECTAIIUA
HIKAJIBI OHEHUBAHUSA
Pasnen/Tema Buy ouenounoro OnucaHue OLIEHOYHOIO CPEeJICTBA Kpurepuy
CpeJlcTBa OLICHUBAHUS
Texymmit koaTpOab (IIpunoxenue 4)
Tewmsr 1-3 Tecr Tect cocrout u3 31-ro Bonmpocon 10 6amnoB
(mpunoxxenue 4)
KonTponbhas
Tewmbl 4-6 pabora 3ajanus Ha MPOrPaMMHUPOBAHUE 10 6amnoB
(mpunoxenue 4)
KonTponbnas
Tewmsr 7-8 pabora 3ajanus Ha MPOrPaMMHUPOBAHUE 10 6amnoB
(mpunoxxerue 4)
ITpomexyTtounsriit koHTpoib (IIpunoxenue 5)
IK3AMEHALHOHHBIH 2 TeopeTUYEeCKUX BOIMpoca, | MpakTHUecKoe
2 cemectp (k) ouner p poca, p 100 6ammoB
3aJjaHue
(npunoxenue 5)
IK3AMEHALHOHHBIH 2 TeopeThyecKuii Bompoc, | mpakTHYeCKoe
1 cemectp (Ok) ouner p poc, p 100 6amnoB
3aJjaHue
(npunoxenue 5)

OIIMCAHMUE HIKAJI OUEHNBAHUSA

[Tokaszarens onenku ocBoeHust OIIOIT ¢opmupyercst Ha ocHOBe OOBEAMHEHHs TEKyLIEH H
MIPOMEKYTOYHOM aTTeCTAIlH 00yJaroIIerocs.

[Toka3zarenb pedTHHra Mo KaxJ0W AUCHUILIMHE BhIpa)KaeTcs B MPOLEHTAX, KOTOPBINA MOKa3bIBaeT
YPOBEHb MOJTOTOBKH CTY/ICHTA.

Texymas arrecranus. Mcnomb3yercs 100-6amibHas cucrema oreHuBaHus. OleHka paboOThI
CTY/ICHTa B TEYCHUH CEMECTpPa OCYIIECTBIISICTCS MPETOIaBaTEIEM B COOTBETCTBHH C pa3pabOTaHHOW UM
CHCTEMOM OLIEHKU Y4eOHBIX JIOCTHKEHUH B Ipoliecce 00y4eHHs 10 JaHHOM JTUCIUIUIMHE.

B pabGounx mporpamMmmax IUCHMIUIMH W TPAKTUK 3aKpEIUIEHBI BHIBl TEKYIIEH aTTecTaluH,
IUTAHUPYEMBbIE PE3YIbTaThl KOHTPOJIBHBIX MEPOIPUATHI U KPUTEPUU OLIEHKU YU€OHBIN TOCTUXKEHUH.

B Tedenue cemectpa npernogaBaresieM MPOBOAUTCS HE MeHee 3-X KOHTPOJIBHBIX MEPOTIPHUATHH, 110
OLIEHKE JIeSITeIbHOCTH CTyleHTa. Ecin mocemenns 3aHsaTUi M0 JUCLMIIMHE BKJIIOYEHBI B PEUTHHT, TO
TAaHHBIN MTOKa3aTeNb cocTaBisieT He Oonee 20% 0T MaKCHMAIBHOTO KOJIMYECTBA OaJUIOB IO JUCIUITIIHHE.

[Tpomexxyrounas arrecranus. Mcnonb3yercst S-0anibpHas cucreMa oneHnBaHus. OrieHka paboThl
CTy/ICHTa TI0 OKOHYAHWIO JUCIMIUIMHBI (YacTH IJUCHHIUIMHBI) OCYIIECTBIISCTCS TpenojaBaTreiieM B
COOTBETCTBHH C pa3pabOTaHHOM UM CHCTEMOI OIIEHKH JOCTH)KEHHH CTyJeHTa B mpolecce 00ydeHHs 1o
naHHOW aucruruiuHe. [IpoMexyTodHast aTrTecTanusl TakKe MPOBOIAUTCS 1O OKOHYAHUIO (POPMHUPOBAHUS
KOMIIETCHIIUH.

[Topsimox mepeBoga peHTHHTra, MPEAYCMOTPEHHBIX CHUCTEMOW OICHWBAHHSA, 1O TUCIUIUIMHE, B
NATHOATITBHYIO CHCTEMY.

Beicokuit yposers — 100% - 70% - oTiudHO, XOPOIIIO.

Cpennuii ypoBenb — 69% - 50% - yI0BIETBOPUTENBHO.




Iloxa3zaTeab OEHKH

Ilo 5-6aMJbHOM cHCTEME

XapakTepuCTHKA MOKa3aTesi

100% - 85%

OTJIIMYHO

00712/1at0T TEOPETUICCKIUMH 3HAHUSIMH B TIOJTHOM
o0BbeMe, MOHUMAIOT, CAMOCTOATEILHO YMEIOT
MPUMEHSTh, UCCIICIOBATh, UACHTH(DHUIIUPOBATD,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATH, PACIIPENEIATH 110
KaTeropusiM, pacCUuTaTh MOKa3aTeIH,
KJ1acCU(UIIUPOBATh, pa3padbaTbIiBaTh MOJEIIH,
ITOPUTMU3UPOBATH, YIIPABIATH, OPraHU30BaTh,
IJIAHUPOBATh MPOLECCHI UCCIIEAOBAHUs, OCYILECTBIISATh
OIICHKY pe3yJIbTaTOB Ha BHICOKOM YPOBHE

84% - 70%

XOPpOLIO

00J1a1a10T TEOPETUUECCKUMU 3HAHUSIMU B TIOJITHOM
o0beMe, MOHUMAIOT, CAMOCTOATEILHO YMEIOT
MPUMEHSITh, UCCIICIOBATh, UACHTHU(DHUIIUPOBATH,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh, PACIIPEAEIATH 110
KaTeropusiM, pacCUuTaTh MOKa3aTeIH,
KJ1acCU(UIIUPOBATh, pa3padbaTbiBaTh MOJEIH,
ITOPUTMU3UPOBATH, YIIPABIATH, OPTaHU30BATh,
IJIAHUPOBATh MPOLECCHI UCCIEA0BAaHUS, OCYLIECTBIATh
OIICHKY pe3yJIbTaTOB.

MoryT OBbITh JONYIICHBI HEAOYEThI, UCTIPABICHHBIC
CTYACHTOM CaMOCTOSITEJIEHO B IPOIEcce padOTHI
(oTBeTa U T.1.)

69% - 50%

YJI0BJIETBOPUTEIILHO

0071a/1at0T OOLIMMH TEOPETUUECKUMH 3HAHUAMHU, YMEIOT
HPUMEHSTh, UCCIIEI0BaTh, UAECHTU(PHUIIUPOBATS,
aHAJTM3UPOBATh, CUCTEMATH3UPOBATD, PACTIPEACIIATH 110
KaTeropusiM, pacCUMTaTh MOKA3aTeNH,
KJIacCH(pUIUPOBATH, pa3padaThIBaTh MOJEINH,
ITOPUTMU3HUPOBAThH, YIIPABIATh, OPraHU30BATh,
TUTAHUPOBATH MPOIECCHI UCCIIE0OBAHUS, OCYIIECTBISITD
OLIEHKY pe3yJbTaTOB Ha CPEAHEM YPOBHE.
Jomnyckarorcs ommOKy, KOTOpbIE CTYACHT
3aTPyIHAETCS UCIPABUTh CAMOCTOSITENBHO.

49 % wu meHee

HEYAOBJICTBOPUTCIILHO

00J1a1aI0T HE MOJIHBEIM 00BEMOM OOIIMX
TEOPETUYECKUMU 3HAHUSIMU, HE YMEIOT
CaMOCTOSTCIIBHO HpI/IMCHflTI:, ucciaeaoBarhb,
UACHTU(PHUIIMPOBATH, AaHATU3UPOBATH,
CHCTEMAaTU3UPOBATh, PACTIPEACIIATH 110 KATETOPHSIM,
paccuuTaTh MoKa3aTenu, KiaccuuimnpoBarb,
pa3zpabaThIBaTh MOJIETH, AITOPUTMHU3UPOBATH,
YIPaBJISITh, OPTAaHU30BATh, IJIAHUPOBATH MPOIECCHI
MCCJICIOBAHMS, OCYIIECTBIISThH OIICHKY PE3YyIbTaTOB.
He copmupoBanbl yMeHUS 1 HABBIKU IS PEIICHUS

100% - 50%

3a4TCHO

XapaKTECPHUCTHUKA IMOKAa3aTECJId COOTBETCTBYCT
«OTIIMIHO», «XOPOII0», «YAOBJICTBOPUTCIILHO»

49 % wu meHee

HE 3a4TCHO

XapaKTECPHUCTHUKA IMOKAa3aTECJId COOTBETCTBYECT
«HCYOOBJICTBOPUTCIBLHO»

7. COAEP KAHUE JTUCHUITJIMHBbI

7.1. ConeprxaHue JeKIU

Tema 1. BBegenue B A3bIK IPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS
Crpoku. Apudmernyeckue onepaunu 1 Var. Mero bl nepeMeHHEIE.




Tema 2. KoMnumnsnus 1 BBIIIOJIHEHNE IPOIPaMMBI
Crunuctudyeckre ommnoku. Pedakrtopusr koga. KoncranTel 1 eNUM'sl. BelneneHne METOo0B

Tewma 3. Yopasmstomue onepatopsl (yCIOBUS, IIUKITHI)
Huxn While. Iukia For. CpaBHeHUE IIUKIIOB.

Tema 4. MaccuBsl
Ilepenaua MaccruBa B MeToa. MHOroMepHbIE MacCHUBLL. MacCUBBEI MACCHBOB.

Tema 5. Ciucku, CTpOKHU U (hanIbl
CrnenuanbHble CUMBOJIBI U (opMmaTtupoBaHHbI BbIBOA. Daiinbl u karanoru. KomupoBka u paborta c
(hatimamu.

Tema 6. OCHOBBI TECTUPOBAHUS
IlokpriTre TecTamu. OyHKIHMOHAILHOE TECTUPOBAHUE.

Tema 7. Pekypcus
Pexypcust. [lepeBo pexypcuu. [lpunnun "pasnensit u BiactByil". Ilepebop nogmuoxecTs. IlepectanoBKY.
Pa3smemienus.

Tema 8. Ilouck u copTupoBKa
CoptupoBka my3bipbkoM. CopTupoBka chusiHueM. beictpas coptupoBka. CpaBHEHHE aITOPUTMOB
COPTHUPOBKH.

Tema 9. Knacchl, cTpyKTypbI B OOBEKTHI
CrpykTypbl. UHUIIMAIHU3aMS OJIEH CTPYKTYPEL

Tema 10. LleaocTHOCTH JaHHBIX
Koncrpykropsr. ITomst readonly. CraTiueckiue KOHCTPYKTOPBL.

Tema 11. HacnienoBanuie u untepdericol
Peanmuzanus IComparable u IComparer. TTomumopdusm. BupTyanbHble METOIBI U MEPEONpEICICHNAE
METOJIOB.

Tema 12. O6paboTKa UCKIIOUUTENBHBIX CUTYalUN
I'enepupoBanue uckimoueHuit. OowexT EXception. KioueBoe crmoBo finally. Cosmganue coOCTBEHHBIX
kiaccoB uckioueHuit. Kimouesie ciioa checked u unchecked.

Tewma 13. Komekiuu u 00001meHus
Wunexcanus cnmckoB. Mertoasl Contains u Equals. Tleperpyska omneparopos. Xemmpyromne QyHKIHH.
Kiacc Dictionary. Meton GetHashCode.

Tema 14. DnemeHTbl GYHKIMOHATIBLHOTO MPOTPAMMUPOBAHUS
Jlemeratbl nnsi AMAarHOCTUKH Kona, B pa3bope apudmeTHuecKux BbIpakeHuid. JIssMOma-BeIpakeHUS B
tecrax. S3eik LINQ. Meroasr Where, Select, ToList. Ipyrue koncrpykimu LINQ. CoObITus.

Tema 15. OxkoHHBIE IPUITIOKEHUS

WindowsForms u WPF. Pacrionoskenue aneMeHTOB yrpapieHust Ha gopme. duzaitnep Windows Forms.
PesunoBeiii qu3aiin. TableLayoutPanel. PucoBanue. IToBOpOTBHI M mepeHOCHI pHCyHKa. TaiiMepbl H
agumManus. [Tarrepa MVC.

Tema 16. MHOTOMOTOYHOE MTPOrPaMMHUPOBAHNE
Oo6me pecypesl 1 01okupoBku. brokuposanne noroka GUI. Acunxponnsie onepamuu B GUI.

7.2 CopeprkaHue MPakKTUYECKUX 3aHATHH U JJaOOpaTOPHBIX padoT

Tema 1. BBeneHue B sI3bIK IPOrpaMMHUPOBAHUS BBICOKOT'O YPOBHS

ITporpamma "Hello, world!". YuciioBble THIIBI TAHHBIX.

Tema 2. KoMnuisAnys v BBITOJIHEHUE TPOTPAMMBI

Omuo6KH Ha dTane KoM, OmuOKK Ha dTale BRIIOAHEHNS. OTIagKa.

Tema 3. Ympasisitomue onepatops! (yCIOBUS, LIUKIIbI)

OrmepaTopbl CpaBHEHHUS U JIOTHUECKHIA THI JaHHbIX. CpaBHEHHE YHCEN C TUIABaroNeH Toukoi. ITosHbie 1
cokpamennbie onepannn. Onepartopsl If n Else. Oneparop Switch - Case.

Tema 4. MaccuBbl

MaccHuBEBI ¥ ITUKT foreach. Koportkas dopma 3anucu. THUIILI CCBUIKA M TUIIBL 3HAYEHUSL.




Tema 5. Crucku, cTpoku u (haiiibl

Croucku. Cnosapu. CpasHeHue cTpok 1 MaccuBoB. Kimace StringBuilder.

Tema 6. OCHOBBI TECTUPOBAHUS

BBenenue B TectupoBanre. MoayiabHOE TECTUDOBAHUE.

Tewma 7. Pexypcus

CnoxHocTh anroputMoB. Macmtad pocta (ynkimuii. O-cuMmBoiuka. OneHka ciioxHOCTH. CII0KHOCTh
AITOPUTMOB C ynciaamu. Kiaccel Cl10KHOCTH.

Tema 8. Ilouck u copTupoBKa

Jluneitnplii w OWHApPHBIA TOWUCK. AHaIM3 JHHEWHOTO u OuHapHoro moucka. CpaBHeHHE
IIDOM3BOJIUTENBEHOCTH. Co3/lanne rpaduKoB.

Tewma 9. Kitacchl, CTpyKTYpBI 1 0OBEKTHBI

Knaccpl. Ctatnyeckoe U imHaMudeckoe. Metonbl. MeTonsl pacmuperus. CTaTHYecKUe KIACCHL.

Tema 10. LlemocTHOCT TaHHBIX

IlenocrHocTh JanHbIX. KitroueBoe caoBo private. CBoiicTBa.

Tema 11. HacnenoBanuie u untepdericol

Hacnenosanue. Mepapxug vacnenosanusa. Kimacc Array. Marepdeicsl.

Tema 12. O6paboTKa UCKIIIOUUTENBHBIX CUTYalUN

Hcnons3oBanue 6110koB try u catch. Ilepexsar uckimrouenuii. Mcrons30BaHie HECKOJIBKHX OIEPATOPOB
catch. BioxxeHHBIE OJIOKH (V.

Tema 13. Komnekuuu u 00001eHus

Crpykrypsl nannbix "Crek", "Ouepens" u "Jlexk". YHuBepcanpHas odepenb. JlayHkacTsl. [[xeHepuk-
kyacchl. CTeKH U1l aHaJIn3a CKOOOYHBIX BhIpaxkeHUil. CTeku ais BerurciaeHuil. Ouepeanb AJis CKOJb3SILIEro
cpeanero. JkeHepuKH M COPTUPOBKAa MaccUBOB. Bo3BpaT m3 merona 3HaueHust U omuoOku. Kirouesbie
ciosa ref u out. JIxenepuk-kinaccet Tuple u Nullable.

Hurendeiicel IEnumerable u IEnumerator. Mcnonr3osanue vield return

Tema 14. DnemMeHTH! (YHKIIMOHATIBHOTO IPOTPaMMHUPOBAHUS

Heneratel. JIxenepuk-generatel. Func u  Action. AHoHuMHBIC jeneraThl. JIsMOma-BbhIpaXKCHHUS.
3aMbpIKaHHE.

Tema 15. OKOHHBIE TPHIIOKEHUS

[TporpammupoBanue GUI. CobbiTuitHas Mozaens. Mcnons30BaHue J1€71€TaTOB U MYJIbTHKACT-/IEJIETaToB.
HenoctHocth coObrTuitHON Moaenu. CoObitusi. CoKpallleHHBI CHHTakcUC coObiTuil. HaszHauenue
protected virtual OnTick. seder. EventAras.

Tema 16. MHOronoTouyHO€ MPOrpaMMUpPOBAHNE

IToroxu, noMmensl 1 nportecchl. Kimacc Thread. Beginlnvoke nu EndInvoke. Parallel.

7.3. ConeprxaHre CaMOCTOSITEIIbHONU PaObOThI

Tema 1. BBegenue B sA3bIK IPOrpaMMHUPOBAHMS BBICOKOTO YPOBHS
IloBTOpEeHME M3y4EHHOr0 Marepuasna. M3yyenrue OCHOBHOU U JOIOJIHUTEIBHON JIUTEPATYPBI 110 TEME.

Tema 2. KoMnuAnys v BBITOJIHEHUE TPOTPAMMBI

nn

Pemenue 3amayd "Angry Birds", "bunespa', "TIpouentsr".

Tewma 3. Yopasmstomue onepatops! (yCIOBUS, IIUKITHI)
Pemenue 3anau "Py6nu", "/IBa npsimoyronsHuka'", "Pacctosinue 10 orpeska'.
PaboTta Hag IpoeKTOM MO0 HOCTPOEHHIO MYTEHN BRIXOHA U3 JTJAOUPHUHTA.




Tema 4. MaccuBbl
PaboTa Hag IPOEKTOM ITO MOCTPOESHUIO THCTOIPAMM U TEIJIOBOM KAPTEHL.

Tema 5. Ciucku, CTpoKHu U anIbl
PaboTa Ha/1 MPOEKTOM 1O aHAJIM3Y TEKCTOB.

Tema 6. OCHOBBI TECTUPOBAHUS
PaboTa Ha/mo nmpoekToM 1Mo co3aaHuio napceepa mojei. Pemenne 3anayd "Otrenku ceporo', "MenuaHHbIN
dunsTp", "Ioporossiii puastp", "Punstp Cobens'.

Tewma 7. Pexypcus
Pemenue 3agau "llepedop mapoiieii 2", "XoxaeHrue 0o YeKnouHTam'.

Tema 8. [louck u copTUpoBKa
Pemenue 3anau "JleBas rpanuna”, "IlpaBas rpanuna", "ABronononnenue".

nn

Pemenue 3amau "Manunyngrop", "Busyammzanus”, "Ilonck yria", "Pemenne Mmanumnysitopa'.

Tema 9. Kitacchl, cTpyKTypbl U OOBEKTHI
Pemenne 3agad "Bektop", "Otpe3ok", "Hecratnueckne MeToabl", "256 OTTEHKOB ceporo".

Tema 10. LlenocTHOCTD JaHHBIX
Pemenue 3amau "Readonly Vector", "Cuer u3 orens", "Kapmanuslii ryri'.

Tema 11. HacnenoBanuie u untepdericnl
Pemenwne 3agau "3emis u Jlurrep"”, "Memku u 301010", "MOHCTpPSBI".

Tema 12. O6paboTKa UCKIIOUYUTENbHBIX CUTYALIUN
Pemrenune 3a1a4 Ha 00pabOTKY MCKIIOUUTEIbHBIX CUTYAIUH.

Tema 13. Komtekuu u 00001eHus

Pemenue 3amau "Limited Size Stack", "Ormena", "CVS".

Pewrenue 3anau "OkcnoneHunansHoe criaaxuBanue”, "Cronb3dinee cpennee”, "Cronb3amui Makcumym".
Pemenwne 3amay "Readonly bytes" u "Ghosts".

Tema 14. DaeMeHTHI GYHKIIMOHATBLHOTO MPOrPAMMHUPOBAHMS
PaboTa Haj mpoekToM 1o co3anuio si3eika Brainfuck.
PaGora Hax npoekTom urpsl Rocket. Pemenne 3anay ¢ ucnons3osanuem LINQ.

Tema 15. OkOHHBIE TPUIIOKEHUS
PazpaGotka rpaduyeckux NUpPWIOKECHUH. BpINMONHEHWE WHAWBHUIYAIbHON pabOThl MO CO3JaHHIO
npunoxkennii ¢ GUI. Pa3paboTka npocToii KOMIBIOTEPHON HUIPHIL.

Tema 16. MHOronotrouHoe nporpaMMHpOBaHHUE
PaboTa HaJ MPOEKTOM O pacnapajyIeIMBaHUIO aAJITOPUTMA HCKYCCTBEHHOI'O MHTEJLIEKTA.

7.3.1. [IpumMepHBIE BOMPOCHI ISl CAMOCTOSTETLHON TTOATOTOBKH K 3a4€Ty/9K3aMEHy
[Tpunoxenue 1.

7.3.2. llpakTuyeckue 3aJaHHWs 10 JTUCHHUIUIMHE JUIS CAMOCTOSTEIBHOW IOATOTOBKH K
3a4eTy/3K3aMeHy
[Tpunosxxenue 2.

7.3.3. Ilepedyenb KypcoBbIX paboT
He npenycmorpensl.

7.4. DneKTpOHHOE MOPTQOINO 00YyIAIOIIETOCS
Martepuansl He pa3MemaloTCs.

7.5. Meronndeckue peKOMEH IAIMH 10 BBIMOJIHEHUIO KOHTPOJIBHOM paboThI
He npenycMoTpeHsL.

7.6 Meronnueckue peKOMEHIAlNH 110 BBIITOJIHEHUIO KYpPCOBOM pabOThI
He npenycmoTpeHsI.




8. OCOBEHHOCTHU OPI'AHU3AILIMU OBPA3OBATEJIBHOI'O
MNPOLECCA IO JUCHUIIJIUHE JJIA JINI C OTPAHUYEHHBIMHA
BO3MOXKHOCTSAMU 31I0POBbS

Ilo 3aaenenuto cmyoenma

B mensix MOCTYMHOCTH OCBOEHHSI MPOTPAMMBbl JJisl JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3I0POBBS MPU HEOOXOIUMOCTH Kaderpa 00ecTieunBaeT CASAYIOIINE YCIOBHUS:

- 0COOBII MOPSITIOK OCBOCHUS TUCHUILIIMHBI, C YI€TOM COCTOSIHUS UX 3/I0POBbS;

- DJICKTPOHHBIC OOpa30BaTeIbHBIC PECYpPCHl MO AWCIHUIUIMHE B (opmax, aganTHPOBAHHBIX K
OTpaHUYECHUSIM UX 3/I0POBbSI;

- U3yYCHUE TUCUUIUIMHBI TI0 WHIWBHAYAIPHOMY Y4eOHOMY IUIaHY (BHE 3aBUCHMOCTH OT (POPMBI
o0y4YeHHs);

- DJICKTPOHHOE OOy4YeHHWE U JHUCTAHIIMOHHBIE OOpa30BaTEIbHBIE TEXHOJOTHUH, KOTOPHIE
MpeyCMaTPUBAIOT BO3MOKHOCTH IpUeMa-Tiepeadd HHPOPMAIH B TOCTYITHBIX [Tl HUX (opMax.

- goctyn (yOaJleHHBIA JOCTYI), K COBPEMEHHBIM IPO(PECCHOHAIBHBIM 0a3aM JaHHBIX |
nHMbODMAIIMOHHBIM CIIDABOYHBIM CHCTEMAaM. COCTaB KOTODEIX onpeneiacH PIT/I.

9. MEPEYEHb OCHOBHOM U JOMOJIHUTEJbHON YYEFHOM JIMTEPATYPBI,
HEOBXO/JUMOM JIJIs1 OCBOEHUS JTUCLHUIJINHBI
Caiit oudamorexu YpI'ly
http://lib.usue.ru/

OcHoBHast iMTEeparypa:

1. T'ypukoB C. P. Bmemenwe B nporpammupoBanue Ha s3bike Visual C#. [DaekTpoHHBIH
pecypc]:YuebHoe mocobue. - MockBa: UzparensctBo "®OPYM", 2020. - 447 — Pexum npocrymna:
https://znanium.com/catalog/product/1092167

2. HemmoBa T.M., T'onmoBa C.IO. IlporpammupoBaHue Ha S3bIKE BBICOKOIO YpOBHSI.
ITporpammupoBanue Ha sa3bike C++. [DnekTpoHHbIH pecypc]:YuebHoe nocobue. - Mocksa: M3aarenbeckuit
Jlom "®OPYM", 2021. - 512 — Pexum nocryna: https://znanium.com/catalog/product/1172261

3. ITInemes B. B., llumkos E. 1. OcHoBbI nporpamMupoBanus Ha si3bikax C++ u C# ¢ mpumepamu
U yIpaKHEHUSMHU. [ DIeKTpoHHBIN pecypc]:yueOHoe nmocobue. - ExatepunOypr: [U3natensctBo YpI'OV],
2018. - 286 — Pexxum nocryma: http://lib.usue.ru/resource/limit/ump/18/p490708.pdf

JlonosiHUTeILHAS JIUTEpaTypa:

1. Kopnees B. 1., 'arapuna JI. I'., Kopueesa M. B. IIporpammupoanue rpagpuku Ha C++. Teopus
U TpUMepbL. [DIEKTPOHHBINA pecypc|:yuedHoe mocoOue s CTyIeHTOB, 00y4YaroluXCcsl 0 HAIPABIICHUIO
noarotoBku 09.04.04 "ITporpammuas mHxkeHepus" u rpynnaM HampasieHud 11.03.04 "Onextponuka n
HaHo3ekTpoHuKa" u 11.03.02 "MHpOKOMMYyHHMKAIIMOHHBIE TEXHOJIOIMHU M CUCTEMBI cBs3U". - Mocksa:
®opym: UHOPA-M, 2018. - 517 — Pexxum pocryma: https://znanium.com/catalog/product/981150

2. Kucmunpin E. B., IIumkos E. U. Pa3zpaGoTka npunoxeHuit Ha s3blke Java. [DIeKTpOHHBIH
pecypc]:yaeOnoe mocobue. - ExatepunOypr: [M3marensctBo YpI'DV], 2017. - 86 — Pexxum mocryma:
http://lib.usue.ru/resource/limit/ump/17/p488938.pdf

10. IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTI' i1, BKJIFOUASI IEPEYEHD
JIMHEH3UOHHOI'O IPOTPAMMHOI'O OBECIHEYEHUA U UHOOPMAIINMOHHBIX
CIIPABOYHBIX CUCTEM, OHJIATH KYPCOB, HCITIOJIb3YEMBIX ITPH
OCYHWECTBJIEHHUU OBPA3OBATEJIBHOI'O NPOLHECCA ITO JUCHUIIJIMHE
IlepeyeHs JUIIEH3NOHHOTO MPOTPAMMHOTIO 00eCeYeH :

Astra Linux Common Edition. Torosop Ne 1 ot 13 utons 2018, akt ot 17 mexabps 2018. Cpok
JEWCTBHS TMIIEH3UH - 0€3 OTPaHHYCHUS CPOKa.

Microsoft Visual Studio Community. Jlunensus mis oOpa3zoBaTeiabHBIX yupexacHuit. Cpok
JEWCTBHS TUIIEH3UH - 0€3 OPraHMYCHUS CPOKa.

S3ik mporpammupoBanusi Python.Python Software Foundation License (PSFL). Cpoxk neiicTust
JIMIIEH3UH - 0€3 OpraHUYCHHUS CPOKa.



MoitOduc crannaptaeii. Cornamenne Ne CK-281 ot 7 wmions 2017. Jlara 3akmioueHus -
07.06.2017. Cpok neicTBHS IULIEH3UH - 6€3 OpraHuueHHs CPOKa.

Microsoft Windows 10 .JloroBop Ne 52/223-110/2020 ot 13.04.2020, Akt Ne Tr000523459 ot
14.10.2020. Cpox neiictus nunennuu 30.09.2023.

Microsoft Office 2016./loroop Ne 52/223-110/2020 ot 13.04.2020, Axt Ne Tr000523459 or
14.10.2020 Cpoxk aeiictBus munennun 30.09.2023.

Ilepeuenn HH(OPMAIIMOHHBIX CIPaBOYHBIX cUCTeM, pecypcosB HH(OPMAIMOHHO-
TeJIeKOMMYHHUKAIUOHHOM ceTu «AHTEepHEeT»:

-CnpaBouHo-TipaBoBast cucrema Koncynprant +. JforoBop Ne 163/223-Y/2020 ot 14.12.2020.
Cpoxk aeiictBus nutien3uu 10 31.12.2021

CnpaBouno-npaBoBas cucreMa [apant. JJoroBop Ne 58419 ot 22 nexa6pst 2015. Cpok neiictBus
JIMIICH3UU -0€3 OTPaHUYCHUS CPOKA

IIporpammupoBanue u pa3padoTKka BeO-NpHUJI0KeHH i
https://openedu.ru/course/ITMOUniversity/PWADEV/
IIporpammupoBanue na C#
https://openedu.ru/course/urfu/CSHARP/

11. OMUCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bL, HEOEXOJIUMOM JIJIsI
OCYWECTBJIEHUSA OBPA3OBATEJIBHOI'O TPOLECCA ITO AUCHUITIJIMHE
Peamuzanus y4eOHOM JVICTIATUTHHEI OCYILECTBIISICTCS C UCTIOJIb30BaHUEM

MaTepuaIbHO-TeXHUUYEeCKOi 6a3pl YpI'OVY, obecneunBaromiell MpoBeACHUE BCEX BUAOB YUEOHBIX 3aHATHIM
Y HayYHO-HCCIIEIOBATEIBCKON M CAaMOCTOSITEIHbHON PadOThI 00YJYarOIIUXCS:

CreunanbpHble TIOMEUICHHS MPEACTaBISIOT cOO0OW y4yeOHbIE ayAUTOPUU AJIsi TPOBEACHHS BCEX
BUJIOB 3aHITUH, TPYNTIOBBIX M HHIUBUIYaJIbHBIX KOHCYJIBTANHN, TEKYIIETO KOHTPOJIS M IPOMEXYTOYHON
aTTecTaluu.

[TomeneHus uist CaMOCTOSITEILHOM paOOThl 00YUaIOLIUXCSl OCHAILEHB! KOMITBIOTEPHON TEXHUKOM
C BO3MOYKHOCTBIO MOAKIIOYEHHs K ceTd "VHTepHeT" M oOecneueHHeM J0CTyla B 3JIEKTPOHHYIO
nH(pOpMaIIMOHHO-00pa3oBaTebHYIO cpeny Ypl DV.

Bce nomemieHuss  yKOMIUIEKTOBaHBl — CHEIMAIM3UPOBAHHOM  MeOelbl0 M OCHAIICHBI
MYJIbTUMEAUINHBIM 00OPYIOBAHUEM CIIEIO00pYAOBaHHEM (MH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHBIM,
MHBIM KOMIBIOTEPHBIM), JOCTYIIOM K HH(OPMALMOHHO-IOMCKOBBIM, CIPABOYHO-IIPABOBBIM CHCTEMaM,
AJIEKTPOHHBIM OWMOJIIMOTEYHBIM CHUCTeMaM, 0a3aM JaHHBIX JEHCTBYIOIIETO 3aKOHOJATENLCTBA, WHBIM
MHGOPMALIMOHHBIM pecypcaM CIYKaIlllUMU JUIsl TpeAcTaBieHus ydyeOHoW wuHbopManuu OosbLIoN
ayJAUTOPHH.

Jns mpoBeneHMs 3aHATUH JIGKLMOHHOTO THIA MPE3EHTALUMU W JIpyrue ydeOHO-HarJIsHbIe
lT(\(‘.(\ﬁqu nﬁe(‘.neqnnﬂmntue TeMATUUeCKUe UITITHKCTNATITUUT



