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«BBenenune B oﬁbelcmo-opnen'mponaﬂuoe

PabGouyass mnporpaMma JHCIHUILIAHBI
noaroroBku  02.03.02

NporpaMMHpOBaHHe» Ui OOydalomuxcs MO  HalpaBIeHHIO
dyHnaMeHTaTbHas MHGOpPMAaTAKAa M HHGOOPMALMOHHBIE TEXHOJIOTHH (ITpodunp MOArOTOBKH:
dynnamenTatbHas HHGOpMATHKa H HHPOPMALOHHBIE TEXHOJIOTHH), COCTABJICHA HA OCHOBAHUH
dezeparbHOr0 TOCYIAapCTBEHHOTO 00pa3oBaTeNbHOrO CTaHAApTa BBICIIETO obpa3oBaHHS —
fakajsaBpaT 10 HanpasieHHio moxroropku 02.03.02 (dyHmaMeHTaIbHAA uHpopMaTuKa H
HH(GOpPMAUMOHHBIE TEXHOJOTHH, YTBEP)KACHHOIO IPUKa30M MuHHCTepCTBa 00pa3oBaHUA U
Hayku Poccmiickoii @eneparmm ot 23 asrycra 2017 r. Ne 808 (c u3m. u qorm.), ITopsaka
OpraHM3alMid © OCYINEeCTBIEeHHS 00pa3oBaTeNbHON MAEATENBHOCTH IIO o0pa3oBaTenbHBIM
TIporpamMmam BhICIIEro o6pasoBaHus — IporpaMmam 6akanaBpuaTa, IpOrpaMMam CIIELHATATETa,
TporpaMMaM MarucTpaTyphl, YTBEPKIEHHOro mNpHKa3oM MHHHMCTEPCTBAa HAyKH M BBICLIETO
o6pasoBarus Poccuiickoit ®enepammn or 06 ampens 2021 r. Ne 245 (c u3M. ¥ JOIL), B
COOTBETCTBHH C y4eOHBIM IUIAHOM, YTBEPXKICHHBIM Y4YEHBIM COBETOM ®I'BOY BO «Jlonl'Y»

s Habopa 2024 roxa.

Pa3paboT4nk: - v

nonesT Kapenpsl IPHKIAIHOM MATEMAaTHKH H

TEOPUHM CHCTEM YIIPaBJICHH JL.A. Pri6anxo

PaGouas mporpamma ofobpeHa Ha 3acelaHHH Kadeapbl NPUKIaJHON MaTEeMAaTHKH U TEOPHH

CHCTEM YIIPaBJICHHS.
[Tporokoin ot 26.03.2024 r. Ne 8

3aBenyromuii kapeapon —— J1.B. llleBmoB
COI'JTACOBAHO:

JlexaH QakynpTeTa MaTEMaTHKH U

HHPOPMAIIMOHHBIX TEXHOJIOTHIA N.A. MouceeHko

28.03.2024 r.

V4e6HO-MeToAnYeCcKast KOMHCCHS (aKyIbTeTa MATEMAaTHKH U HHPOPMAIIHOHHBIX TEXHOJIOTHH.
IIporoxkon ot 27.03.2024 r. Ne 3. ,

[Mpencenarens W/ JI. . CensaxoBa

PyKOBOAMTEIb OCHOBHO# ITPOd)eCCHOHATBHOM
o6pa3oBaTeIbHOM IpOrpaMMBl,

I-p TEXH. HayK, JOLl. Y
26.03.2024 r.

J1.B. llleBuioB
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBAECTCS U3yUEHHE JAHHOM:

0a30Basi MOATrOTOBKA 10 MaTeMaTHKe B 00BbEME POrpaMMBbl CpeIHEH IIKOJIBI;

JUCLUIUIMHBl IporpamMMbl OakanaBpuara: OCHOBBI NPOTrpaMMHUPOBaHMS, ApPXUTEKTypa
BBIUMCIIUTENBHBIX cHUCTeM, Martemarnueckuid anamu3, AnreOpa u reomerpusi, JluckperHas
MaTeMaTHKa.

1.2. JlucuuruimHbl, KypcoBble paOOThl W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00X0AUMO KaK MpeIIecTBYOLIEe!

MaremaTnueckue Mojaen B HMHGOpMAIMOHHBIX TexHosorusx 1-8, Ilpuknanusie
UH(pOpPMaLMOHHbIE TeXHoJoruu 1-8, f3piku nporpammupoBanus, OnepanvoOHHbIE CUCTEMBI, a
TaKXe TUCHUIUTMH Maructpatypsl CoBpeMeHHbIE METObI U(POBO 00paboTKH MHMOpMAIIHH,
AHanu3 1 00paboTKa H300paKEHHH.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HanmenoBanwue mokasaTeins 3HadeHUE MOKa3aTes

02.03.02 dynnaMenTanbHas UHPOpMATHKA U
uHpopmanronusie Texuosoruu ([Ipoduinb
noarotoBku: OyHnameHTanbHas nHGOpMaTHKa
1 MH()OPMAIMOHHBIC TEXHOJIOTHH)

Hazpanue oOpa3oBaTenbHOI MporpaMmbl

b1.5.27. Beenenue B 00bEKTHO-
OPHUEHTUPOBAHHOE MTPOTrPAMMHUPOBAHUE

[[Indp 1 Ha3BaHHUE B COOTBETCTBUU C
y4€OHBIM TIJIAHOM

Yacth 00pa3oBaTeNbHOM MPOrpaMMBbl basoBas yactb

KonuuectBo 3a4eTHBIX €MUHUL / BCETO YacOB 4144

2.2. PacnpezneneHue 4acoB IO epuoaaM o0ydeHus

a O0111e€ KOJIMYECTBO YacOB
N
®dopma | @ CaMOCTOSI-
> | & | mekuu- | mabopa- | MPaKTH- . dopma
oOyueHus < Z TeIbHOU BCETO
8 | OHHBIX | TOPHBIX | YECKHX KOHTPOJIS
paboThI
Ounas 2 3 34 34 76 144 JK3aMEH

3. HEJN JUCHUTTJIMHBI

VYrny0OneHHast MOATOTOBKA B 00JIACTH 00BEKTHO-OPUEHTUPOBAHHOTO MPOTrPAMMHUPOBAHUS
(OOII), anropuTMHU3aIMd ¥ CO3/IaHUS KJIACCOB, OOBEKTHO-OPUEHTHUPOBAHHOTO IOJIXO/A;
U3y4YeHHE HWHCTPYMEHTOB si3pika C# jans  peanuzanuud  00BEKTHO-OPHUEHTHPOBAHHOTO
HpOFpaMMI/IpOBaHI/IH; COCTaBJICHHE HECIIOXKHBIX I/IH(bopMaHI/IOHHO-MaTeMaTI/I‘IeCKI/IX MO,ZIGJ'IGI\/II,
oTepupoBaHUe ¢ a0CTPaKTHBIMU 00BEKTaMU; (HOPMUPOBAHUE Y CTYIEHTOB HAYYHOTO MOIXO/IA.

4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUHEHU A

4.1. KomnereHiun
OIIK-3. CnocobeH k pa3paOOTKe aJIrOPUTMUYECKUX W TPOrPaMMHBIX pPEUICHHH B
00JTaCTH CHCTEMHOTO M MTPHUKJIAIHOTO TIPOTPAMMHUPOBAHHS, MATEMAaTHUECKUX, MHPOPMAITMOHHBIX
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U UMUTAIMOHHBIX MOJENeH, CO3laHui0 HMH(QOPMAIMOHHBIX PECYPCOB TIJIOOANBHBIX CETeH,
00pa30oBaTeNbHOTO KOHTEHTA, MPHUKIAIHBIX 0a3 JaHHBIX, TECTOB U CPEICTB TECTHPOBAHUS
CUCTEM U CPEJICTB Ha COOTBETCTBHE CTaHAAPTaM U UCXOTHBIM TPEOOBAHUSIM;

4.2.  HVuaukaTopbl KOMIIETEHITHHA

OIIK-3.3. IlpumeHseT aHamM3 MaTEMaTHYECKHX MOJIEICH, CO37ae€T WHHOBAIIMOHHBIE
METOJIbI pEIICHHUS TPUKIATHBIX 3a71ad Mpo(ecCHOHANBHON AESITeThHOCTH B 00JIacTH
MH(OPMATUKU U MATEMAaTUYECKOTO MOJEITUPOBAHHUS

4.3. Pe3ynbraTsl 00y4eHus

OIIK-3.3.1. 3naer oOmieHay4yHbie 0a30BbIC MOHATHS MAaTEMAaTHUYECKHX U €CTECTBEHHBIX
HayK, (QyHIaMEeHTaTbHON WHPOPMATUKM W HWHPOPMALMOHHBIX TEXHOJOTHH, CIOCOOCH
OPUMEHATh B MPO(ecCHOHATBbHON NEeATENIbHOCTH COBPEMEHHBIE SI3BIKM MPOTrpaMMHUpPOBAHUS,
OTIEPAIIMOHHBIE CHCTEMBI, HIEKTPOHHBIC OMOIMOTEKH U TTAKETHI TPOTPAMM.

OIIK-3.3.2. VYmeer MpUMEHATh B HAyYHO-UCCIICIOBATEIbCKOW MW  IPHUKIATHON
JIeATETbHOCTH COBPEMEHHBIM MaTeMaTHMUECKHI amnmapar, OCHOBHBIE 3aKOHBI €CTECTBO3HAHUS,
COBpEMEHHBIE S3BIKM IPOTrPAMMUPOBAHMSI U MPOrpaMMHOE oOOecreyeHue;, OnepalnruoHHbIe
CHUCTEMBI M CETEBBIC TEXHOJIOTHH.

OIIK-3.3.3. Bnageer MeToJaMu CHUCTEMHOTO U MPHUKIAJHOTO MPOrPaMMHUPOBAHUSA,
OCHOBHBIMH TIOJIO)KCHUSIMU W KOHIICTIIUSIMU B 00JIACTH MaTEeMaTHYECKUX, HH(OOPMAIIMOHHBIX U
UMUTAIMOHHBIX ~ MOJIEJei; apryMEHTHUPOBAaHHO BBIOMpAaeT METOJ pEeLIeHUs  3ajaud,
YCTaHaBIMBAaE€T CBOMCTBA MAaTEMAaTHUYECKHMX OOBEKTOB, 3aKOHOMEPHOCTH MEXAY HUMH,
OLICHMBAEeT W AaHAIM3HPYET IMOJIYYCHHBIH pe3ylbTaT, CTPOUT MaTeMaTHUYeCKUe MOJETH IS
penteHus npodeccuoHAIBHBIX 3a/1a4.

o. I[TPOI'PAMMA JJUCHUITJINHBI

Ha3zBaHue Tembl Kpartkoe cogepkanue TeMbl (BOIIPOCH! TEMBI)

Pazpabotka Pa3paborka MporpaMm u 00BEKTHO-OPUEHTUPOBAHHOE
porpamMm u | nporpaMMupoBanre JKu3HEHHBIH IMKJI [POrPaMMHOIO  MPOIYKTA.
00BEKTHO- Abcrtpaknus. AOcTpakTHble THUIBI JaHHBIX. OCHOBHBIE TapaaUTMbl
OPUEHTUPOBAaHHO | porpamMupoBanus. [IpouenypHoe mnporpamMmMmupoBanue. MoaynpHoe
e nporpaMMmupoBanue. OObEKTHO-OPUEHTUPOBAHHOE IPOTrPaMMHPOBAHUE.
nporpaMMupoBaH | OCHOBHBIE IIeTH  OOBEKTHO-OPUEHTHPOBAHHOTO IMPOrPAaMMHPOBAHUS.
ue O6wbextol.  Kmacebl.  bazoBeie  mpunmunsl  OOIl:  makeTrupoBaHue

(MHKamncymsus), HacleoBaHue, MOIUMOp(huU3M, nepeaaya COOOLICHUH.
OOBEKTHO-OPUEHTHPOBAHHBIE S3BIKA TPOIPAMMHUPOBAHHUS

Azpik C# SAzpik C#. Llemm cosznmanus s3pika. Omnepanuu sas3bplka. PacripenenceHue
namsatu B C#. Omepauusi pacuivpeHuss o6gacTd BUAMMOCTH. CCBUIKU:
0CcOOEHHOCTH UCIOIb30BaHUs. BBo-BbIBOA B cTHIIe CH.

Knaccel B sizpike | Kimacecel B si3bike C# Ilogmepkka ATJl B C#. Kimaccbl M OOBEKTHI.
C# Onucanue kinacca. KoMnoHeHTHbIE TaHHbIE M KOMIIOHEHTHbIE (DYHKIIMH.
Crneuncukatopsl J0OCTyHa: OTKPBITHIE, 3alllMIIEHHbIE M 3aKPbIThIC
KOMITOHEHTHI Kjacca. JloCTyll K OTKPBITBIM M 3aKPBITHIM KOMIIOHEHTHBIM
JNaHHbIM. IIpAMOM M KOCBEHHBIM JIOCTYII K KOMIIOHEHTaM KJIacCOB.
Omnepanmu goctyna. CKpbITHIN yka3atens this.

Kouctpykropel 1 | KoHCTpykTOpEI M ecTpykTOpbl  KOHCTPYKTOp 1O  YMOJYaHUIO.

JECTPYKTOPBHI. Koncrpykrop  umHmmmanuzaumu. KoHcrpykrop  komuii.  CBolicTBa
Konctpykrop KoHCTpykTOpoB.  Ileperpy3ka  koHcTpykTopa.  KoHcTpykTtop ¢
KOIMPOBAHUS IIPUCBaBaHUEM M CO CIHCKOM HHULUANM3anuu. JlecTpykrop, ero

cBorictBa. KoHcTpykTOop KomupoBaHus. [IoBEpXHOCTHOE KONMUPOBAHHME.
[ToGounsle >¢pdexTsr mpu pabore ¢yHkumii. ['myOokoe KomupoBaHUE.
Konctpykrop komupoBaHus. CBOHCTBa KOHCTPYKTOPAa KONMMPOBAHUS.
[IpenoTBpaienue nepeaayn 00bEKTOB KJIacca MO 3HAYEHUIO.
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CraTtnueckue Koncrantel B kiacce. MHunmanusanusg HecTaTHYECKHX IIOJIEHM Kiiacca.

KOMITOHEHTBI Craruueckue KOMIIOHEHTHI kiaccoB (CTaThyeckue TIEepeMEHHbIe U

KJIACCOB. ¢byukuu.  CraTuueckue  KOMIOHEHTHI  KiaccoB.  OcoOeHHOCTH

KoncTanTb! cTaTudeckux mnosied. Muannuanuzanus cratudyeckux mnoisieid. CtaTuyeckue
MeTonbl. MHunmanuszanus CTaTHYECKUX MAacCUBOB 00BekToB. [laTTepH
MIPOCKTUPOBAHUS «CHUHTJICT)»

ITeperpy3ka [Teperpy3ka omnepanuii MexaHu3Mbl peaau3aluy Meperpy3ku Oorneparuu.

oneparuit OcobenHoctu  meperpy3ku  omeparuii. KommoHeHTHbIe — (QyHKIIUK
oneparuu. [leperpy3ka yHapHbIXx U OuHapHBIX onepauuil. [leperpyska
onepalnuii MHKPEMEHTAa M JEKpEeMeHTa, NpepuKCHas M MOCT(UKCHAS
¢dopmel. Tleperpyska omepauuu npucBauBanus. [leperpyska omepainuu
uHAeKcupoBanus. DyHKIIMOHATBFHAS U ONepaTopHass GOPMBI TEpErpy3Ku
onepanui.

HacnenoBanue Hacnenosanme  basoBele u  mpou3BoaHble  Kinaccel.  IIpocrtoe

HacyenoBaHue. MHOXECTBEHHOE HacnenoBaHue. HeHacnenyemple dieHsl
KJ1acca. YIIpaBlIeHUE JOCTYIIOM K 0a30BoMy Kiaccy. Bujipl HacienoBaHus.
MogenupoBanue OOBEKTHO-OPUEHTHPOBAHHBIX IPOEKTOB C IMOMOILBIO
s3pika  UML.  KOHCTpPYKTOpBI, JECTPYKTOpbl M  HACJIEJOBaHUE.
[IpenomnpenenenHble cTangapTHbIe peoOpa3oBanus. OTHOIIEHUS MEXIY
KJIACCAMMU: «GIBIISIETCS», KCOIEPKUT» U «I10T00EH

[Tomumopdusm B
s3pike C#

[Tonumopdusm B si3pike C# CsizpiBanue. CTaTHuecKoe U TUHAMUYECKOE
cBs3piBaHue. BuptyanpHeie  QyHknuu. [lomumopdHBIE  OOBEKTHI.
OcoOeHHOCTH BUPTYalbHBIX METOAOB. Tabiuia BUPTYaJbHBIX METOJIOB
VTBL. Vxkazarenr VPTR. A6crpakTHble 0a30Bbie Kiacchl. UHCThIC
BUpTyasibHbIe GyHKIMU. MHTEepdeiich

[1TaGoHEI

[Momamopdusm ¢ynkumit [leperpyska dynkiuit. HeoqHo3HaYyHOCTh U
neperpyska. Onpenenenue anapeca neperpyxeHHond Gynaknun. [11a0moHbI
kiaccoB. OnpezienieHre MeTola BHE Kilacca—Inadiiona. MHCTaHIMpoBaHue
(axryanmm3arus) madioHoB. [11abnoHBI GyHKIHI: TI100aIBHEIE JIOKATHHBIC
¢byakuu.  Crnenuanuzanus 1mabiaoHoB. Kowmmosuiivs W 1m1a0JIOHBI
[[TaGnonb! 1 HacenoBanne. OCOOEHHOCTH MIa0JIOHOB.

HcknrounTenbHbl
e cutyauuu B C#

Uckmountenshple cutyauun B C#  OOpaboTka HMCKIIIOYMTENbHBIX
cutyaruii. OOpabotka ommbok B C#. I'eHepupoBaHHME HCKIIOUYEHUM.
IlepexBaTbiBaHue HCKIOYeHUH. lcmonb3oBaHUE BIIOXKEHHBIX OJIOKOB
try/catch. Packpyrka cteka. CrangaptHele wuckimodeHuss B CH.
HcknroueHuss W KOHCTpyKTOphl. HWHpopmamus o TuUlle BpEeMEHHU
BbINIOJHEHUs. OniepaTopbl IPUBEICHUS THIIA.

CranpaptHas
onoIMoTeKa
mra6aoHoB (STL)

CrangaptHas Oubmuortexka mabnoHoB (STL) Hasnauenme u cocrtaB
o6ubmmorexku. KonreitHepsl. [locnenoBaTenbHble KOHTEHHEPBI. BEKTOpHI.
Crnucku. [lexu. Onepauun ¢ aekamu. OObsBICHME W WHHULIMAIM3ALUA
neka. Crexku. OObsgBIeHHME M UHULUanNM3auus creka. Odepenu.
OOBbsBICHNE U MHULMATU3AIM OoYepean. ACCOLMATUBHBIE KOHTEHHEPHI.
YHHUBepCcabHBIC AITOPUTMBI.

6.1.

CTPYKTYPA U COAEPXXAHUE JUCHUITJIMHBI

dopma o0y4yeHus — ouHasi, Kypc — 2, cemectp — 3

HaunmeHnoBanus pasziennoB u TeMm

Konnyectso yacos

Jleku. | Jla6op. | Ilpakr. | CPC+K | Bceero

Pa3zpaboTka nmporpamm u 00bEKTHO- 2 2 4 8

OPUCHTHUPOBAHHOC IPOTrPaAMMHUPOBAHUC




S3pix C# 4 4 8 16
Knaccel B si3p1ke C# 4 4 8 16
KOHCTpYKTOpBI ¥ 1€CTPYKTOPHI. 2 2 6 10
KOHCTpyKTOp KOIMPOBaHUS

Crarudeckue KOMIIOHEHTHI KJIacCOB. 2 2 6 10
KoHcTaHThI

ITeperpyska onepauuii 4 4 8 16
Hacnenosauue 4 4 8 16
[Tonmumopdusm B s3p1ke C# 2 2 6 10
[Ta6oHBI 4 4 8 16
HckmounTenpHble cutyauuu B C# 4 4 8 16
CranpaptHas 6ubnmoreka mabdaonoB (STL) 2 2 6 10
HNTOI'O [10O KOMITOHEHTY OIIOII 34 34 76 144

7. OLEHOYHBIE MATEPUAIJIBI (CPEACTBA) IJIS1 TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

=

KoHTposabHbIe BOIPOCH!
CpenctBa BBOJIa-BbIBOA B si3bike C#
Omnepanuu si3pika C#.
Ornepanuu BbIZICICHHS M OCBOOOXKIeH s maMsTu B CH.
AOcTpakuus TaHHBIX U KJIacChl B si3bike CH#.
KOHCTPYKTOPBI U IECTPYKTOPHI B KJIACCAX.
HacnenoBanue kiiaccos.
Kommo3umus kinaccos.
CraThueckue 4wieHbl KJIacCoB.
CraTrueckoe U TMHAMHYECKOE CBSI3bIBAHHE.
10. BupryansHbie QyHKIUU.
11. Ileperpy3ka onepariuii. OCOOEHHOCTH NEPETPY3KHU YHAPHBIX OTEPALIU.
12. Tleperpy3ka oneparuii. Oco6eHHOCTH Meperpy3ku OMHAPHBIX ONepalui.
13. AOlcTtpakTHBIE Oa30BBIE KIIACCHI.
14. Tlarrepusl npoexktupoBanus. tepatop u ux BaxkHocTs B Onbnuorexe STL.
15. IllaGnoubl pyHKuMi B A3bIke CH.
16. IllaGmoHs! k1accoB B s3bike CH.
17. Crannapthas 6ubnuoteka si3pika C#. [11aGnoHb! Ki1accos.
18. Crannapthas Oubnuoteka si3pika C#. O00O0IICHHBIE aTOPUTMBI.
19. Ileperpy3ka pyHkuuii B s3pike CH.

CoNoR~ N E N

7.2.  Tembl HHIUBUAYATBHBIX 3aJIaHUH (TIPUMEPHI)

— TlpouenypHoe mnporpammupoBanue B si3bike C#. (Pa3paboTath NpHIIOKEHHE C
UCIIOJIb30BaHWEM (YHKIMK BBOJAa MaccuBa, 0oOpaOOTKM MaccuBa W BBIBOJA MaccuBa (eciu
pe3ynbTar SBISETCS MacCHMBOM). HalTH MakCHMalbHBIA 3JIEMEHT B KaXXJIOM MAacCUBE U
MaKCUMAJIbHBIN Cpei MaKCUMAIIbHbBIX ).

— Peanmzanus mpocToro kiacca B KOMIUIEKCHBIX uuciax (Peanmn3zoBare MeTonbI:
KOHCTPYKTOpP, NECTPYKTOP, METOJ BBIYHCICHHS MOJIYJS KOMIUIEKCHOTO YHCIa W KOpHS N-i
CTENCHM, METOJI BBIBOAA KOMIUIEKCHOTO YMCIIA. BBIMOTHUTH MOJNEPKKY CBOWCTB. BBIMOIHUTH
orepaTopbl meperpy3ku: cioxenue (+), BbrumTanue (-), ymHoxkenue (*), nenenue (/)
KOMIUIEKCHBIX YHCEJ, yBenudeHue Ha 1 (++) nedicTBUTENnbHOW W MHUMON vacTH. [lomydnTh
pesyabratel: R=a(1/3)++ +a+b*d. Haiitu moaysas uncina R. YBenuunts Ha 1 JeHCTBUTEIBHYIO
¥ MHUMYIO 4acTh R).

— Peanmuzarnus npocroro HaciemoBanus kiacca (Co3garh 0a30BBIA KIacC «MacCHBY,
ormucaB B HEM (YHKIMU J00aBIIEHUS, YAaJCHHS, BBIBOJAa HAa DKpaH M TOACYETa CYMMBEI
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MOJIOXKHUTEBHBIX 3JEMEHTOB MaccuBa. [IOpOAMTHE OT HEro Kiacc «yMOpsSIOYCHHBIH MacCHUBY,
nepeornpeneuB (yHKIHIO JOOABICHUS 3JICMEHTOB MacCHBa).

— HWmuTannonHoe 00BEKTHO-OPHEHTHPOBaHHOEe MojenupoBanue (Paspaborath Kiacc,
MoIeupyrommii 00bekT. J[I000e HW3MEHEHHE COCTOSHHUS OOBEKTa, OMHMCAHHOTO B 3aJIaHUM,
JIOJDKHO OTOOpaKaThCsl Ha SKpaHe).

— Pabora co crangapTHhIMH I11a0NOHHBIME Kiaccamu (PaspaGorars mnporpammy ¢
uHTEpdEiicoM Ha 0OCHOBE OPM, MPEITyCMOTPETh MPOBEPKU HA BBOJUMBIC 3HAUCHHSI C TIOMOIIBIO
UCKIJTFOUCHHIA).

7.3.  Tembl NUCHbMEHHBIX PAOOT (THITBI 33/1a4)

KonTpospHBIE pabOoTHI ONPEAETSIIOTCS TEMaMU HHIMBHIYAJIbHBIX 3aaHUH.

KonrponbsHast paboTa Mo NpOBEpKE TEOPETHUYECKUX 3HAHMKA — IO BCEM TeMaM, C
UCIIOJIb30BAHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIPOCOB.

7.4. OOpasen coaepaHUs dK3aMEHAIMOHHOTO Owiera (IpW HAJIWYMHM dK3aMeHa II0
JTUCLUTIIINHE)
DK3aMeHaIMOHHBIH Omiter Ne

1. Oneparmuu s3p1ka C#.
2. KOHCTPYKTOpPHI U IECTPYKTOPHI.

B cnywae BeneHus yueOHOro rpoiiecca ¢ MUCHOJIb30BAHUEM 3JIEKTPOHHOTO OOY4YEHUs U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, colep)kaHue OujeTa MOKET OTJIMYaThCS OT
MIPUBEJICHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE [TOJIVHAIOT OBYUYAIOUIINECA

OO0mas olleHKa 3HaHHWM O0YYAIOIIMXCS MO AMCHUIUIMHE MpoBoAuTcs no 100-6annpHoi
IIKAJI€ HMCXOJs W3 MAaKCUMyMa, MPHUBEACHHOrO B TaOymie Huxke. OpraHu3aloHHO-ydcOHast
paboTa B ayAUTOpHUU OIICHUBAETCS Ha OCHOBE TAaKMX KPUTEPHUEB KaK MOCEIAeMOCTb 3aHATHUH,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBITIOJIHEHUE JOMAITHUX 3aJaHUl, aKTUBHOCTH BO BpeMs
MPOBEJCHUS JEKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydyacTHE B OOCYKICHHH TEKYIIero W
MIPOMICHHOT'O MaTepuaa, pereHue 3aaad 1 T.11.).

8.1. Cemectp 3

MaxkcumanbHoe
Howmepa tem Bunet padot
KOJIMYECTBO 0aIOB
Opranu3anvoHHO-y4eOHas paboTa B ayIUTOPUH 10
CamocTrosTenpHas padora 10
1-11 BrlnonHeHne MHANBUAYaJIbHbIX 3aJaHUI 50
KonTponbHast paboTa 1Mo TeOpeTHIECKOMY 10
MaTepuany
HUTOI'O 80
DK3aMeH 20
OO0muii uTor 3a cCemMecTp 100
CooTBeTcTBHE 0aIIJIOB OIICHKE
Ornenka 1o naTHOAJIBHOMN IIKaje
KomuuectBo 6annos >
s 100 ECTS | Dxzamen, nuddepeHunpoBaHHbIN 3auer
3a4eT
90-100 A OTJIMYHO 3a4TEHO




80-89 B X ODOLLO 3a4TEHO
75-79 C p 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEIILHO B—
3559 FX HEY/IOBJICTBOPUTEIHHO HC 3a4TCHO
0-34 F HE 3a4TE€HO

9. OBECIIEYEHHME OGPA30OBATEJIBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHsI, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCcTallMi 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIUBHUYalIbHBIX OCOOEHHOCTEMH:

1) JUTSL CIICTIBIX U CTa00BUISIINX:

- ek o(GOpMIISIIOTCS B BHUAE DSJEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHATH3UPOBAHHBIM IPOTPAMMHBIM 00eCTIeYeHUEM;

— JUIs  BBIIOJHEHUS  3aJaHMs  NpPU  HEOOXOJMMOCTH  IPENOCTaBIIAETCS
YBEIMYHBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEITMYUBAIOIIIX
YCTPOUCTB;

— MUCHMEHHBIE 3a7[aHus O(POPMIISIFOTCS YBETUYEHHBIM IIPH(PTOM.

2) JUIS TIIYXUX ¥ caOOCIbIIIAIUX

— JEKIH OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMEH TPOBOJUTCS B MHCHBMEHHOM (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnapara:

— JeKuuu Oo(QOpMIISIIOTCS B BHUAE 3JIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATH3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICYCHHUEM;

— MUCbMEHHBIE 3aJ[aHUs BBIIIOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (pOpPME HMITH BBIMTOJHSIOTCS B IIUCHMEHHOU
(dopme Ha KOMITBIOTEpE.

[Ipy HEOOXOTUMOCTH TPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH ISl TOATOTOBKH
OTBETA.

[Iponienypa  mpoBeACHWST  NMPOMEXKYTOYHOH  aTTeCTallk I OOYYarOIIMXCS
YCTAQHABJIMBAaeTCSI C Y4€TOM HX HMHIUMBUAYAJIBHBIX TNCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalus MOXKET IPOBOIUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpoueAypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JOMYCKAeTCs C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs A0CTYN K HH(GOPMALIMOHHBIM U OMOIMOrpadMuecKuM pecypcam B CETH
WuTepHer s Kaxkaoro oOywaromierocsi B ¢opMax, aJalTUPOBAHHBIX K OTPaHUYEHUSAM HX
3J10pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX :

— B IIEYaTHOM (pOopMe yBETUUYEHHBIM IIPUPTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

2) JUTS TITYXUX ¥ cTaOOCTBIIIAIIIX :

— B IeYaTHOI Gopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYarOIIUXCSl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO aIapara:

— B IIEUaTHOH opme;

- B (hopMe AIEKTPOHHOTO JJOKYMEHTA.
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10. MATEPUAJIbBHO-TEXHMYECKOE OBECITEUEHME YYEBHOI'O ITPOLIECCA

VYyebnsie 3ansaTus npoBoasTcs B [ naBnom kopmyce Joul'V (r. Joneuk, np. ['yposa, 6).
s mpoBeneHus 1abopaTOPHBIX 3aHATHI TpeOyeTcs ayauTopusi, 000pyJOBaHHAsE MEJIOBON HIIN
MapKepHOH JT0CKOW, MYJIbTUMEIUHHBINA TPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT yueOHOH Mebenu
JUIsL CTYIEHTOB, pabouee MeCTO MpenojaBaTelis, BbIXxod B MHTEepHET — MPOBOAHOW WU C
ucnonp3oBanuem Wi-Fi.

Jlis caMoCTOSITeNIbHOM paboOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayynoii OMOAMOTEKH YHHBEPCHUTETa W JPYTUX DJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MNPe/CTaBICHHOE B y4eOHO-METOIUYECKOM KaOHHeTe
['naBHoro kopmyca (ayn.401).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh  y4eOHble MaTepuaibl 110
JTUCITUIIIMHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmnoHHOTO 00pazoBaHUS
OI'BOY BO «loHI'Y». Ilpu m3ydeHHH AUCIUIUIMHBI MPUMEHSIIOTCS 3JIEKTPOHHOE OOyYCHHE U
JUCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHWK OOYYalOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM paOOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Puxtep 1. CLR via C#. IIporpammupoBanue Ha tiardpopme Microsoft .NET
Framework 4.5 na si3eike C#. 4-¢ u3n./ Puxtep 1. — CII6: TTutep, 2014. — 896 ¢

2. Jlxoncon P. Ilpuembl 00BEKTHO-OPUEHTUPOBAHHOTO MPOEKTHpOBaHUs. [laTTepHbI
npoexTupoBanus / Jxoncon P., l'amma 3., Xanm P. — CI16: [Tutep, 2016. — 368 c.

3. Pamb6o, [Ix. UML 2.0. O6beKTHO-OpUEHTUPOBAHHOE MOJEIUPOBAaHNE U pa3paboTka
[Tekcr]: mep. ¢ anri. / Jxeiimc Pam6o, Maptun braxa. — CII6: TTurep, 2007. — 544 c.

4. bBbyu, I OObEKTHO-OPUEHTHPOBAHHBIA aHAIM3 M TMPOCKTHUPOBAHUE C MPUMEPAMHU
npuinoxxkeHuit Ha C++ [Teker]: nep. ¢ anrn. / I'pagu byu. — M: bunowm, CII6: HeBckuil nuanekr,
1999. — 560 c.

5. IIemukun, E.B. OCHOBHBIE KOHIENIIMA U MEXaHU3MBI 00BEKTHO-OPUEHTUPOBAHHOTO
nporpammupoBanus [ Tekct]/ E.B.IIbmkun. — CI16: BXB-Iletepoypr, 2005. — 640 c.

6. Iwnar, I'.. C# 4.0: monHoe pykoBojactBo [Tekcr]: Iep. ¢ anri. / Tepbept Llmmar. —
M.: OO0 "U.A. Bunbsamc", 2011. — 1056 c.

7. [Heiren, X. C# B nommuuuke. Hanbonee monnoe pykooactBo [Tekct]: mep. ¢
anri./ Xapsu Jeiiren, [Ton Hdediten. — CI16: BXB-IlerepOypr, 2006 r.. — 1056 c.

8. Tpoencen, D. Azpik nporpammupoBanus C# 2010 u mnardpopma .NET 4 [Tekcr]:
ITep. ¢ anra. / Ouapro Tpoencen. — M.: OO0 "U. /1. Bunbsamc", 2011. — 1392 c.

11.2. JlononHuTeNbHAs IUTEpaTypa

9. Anb6axapm J[x. C# 6.0. CnpaBounuk. [lomHoe ommcanwe si3bika / JIk. Anmbaxapw,
b. An6axapu — M.: OO0 "U.J1. Bunbsamc", 2016. — 1040 c.

10. Xomn I'. AgantuBHsii ko Ha C#. [IpoekTrpoBaHme KIIaccoB ¥ MHTEP(HENCOB, MA0IOHBI 1
npuHiuns! SOLID./ Xomn I - M.: OO0 "W /1. Bunbsmc", 2016. —432 c.

12. NHOOPMAIIMOHHBIE PECYPCbI

1. Hauunonanbhast JIEKTPOHHASA oubIMoTeKA (HOB): dbenepanpHas
rocyiapcTBeHHass mH(popMarnmonHas cucrtema / MunucrepcrBo Kynbryper P®; Poccuiickas
rocyaapctBeHHas Oubanoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obparenus:



https://rusneb.ru/
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01.09.2023). — Pexxum mocrtyma: cBoOOIHBIN, moanrucka. HeoOxoauma ycTaHOBKa MPOrpPaMMHOTO
oOecnieueHus. — TeKCT: ANEKTPOHHBIN.

2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum gocTyma: i aBTOPU30B.
MoJb30BaTeeh. —TeKCT: 2IIEKTPOHHBIH.

3. Hayunast snextponnass OubOnuoreka «KubepJlenmHkay: caiit / Accoruanms
«OtkpbITass Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pesxkxum moctyma:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

4. DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
nojb3oBaTeel. — TeKcT: 2JIeKTPOHHBII.

5. IBC IOpaiit: snexTpoHHas 6ubnuoTreyHas cucrema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mara odpamenus: 01.09.2023). — Pesxxum 1ocTyna: Uit aBTOPU30B.
[IOJIb30BaTeseH. — TEKCT: 2JIEKTPOHHBIMN.

6. DJ1eKTPOHHO-0ubmoTeuHast cuctema JonIl'Y: caiit / ®I'BOY BO «/lonl 'V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIM.

1. JJekTpoHHbI katajsor Hayunoii 6uGmmoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekct: snekrponnsiii / DbC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum 1goctyma: TMOUCK CBOOOJHBIN, JJICKTPOHHBIC
JIOKYMEHTBI — J1s Itosbs3oBarene Jonl'y.

8. daexTpounblii apxuB JouIl'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektponHbii // OBC [Joul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIIA.

13. [TPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnoparusnas nunen3us o'y Ne 46484614)

2. Microsoft Office (kopropatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark ams Beicimx yqeOHBIX
3aBe/IeHNN )

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuun GPL, Apache,
BSD m1st cB0o60HOTO MPOrpaMMHOTO O0eCTIEYeHUS).
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