MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 09.03.01 UndopmMaTuKa U BHIYHCINTEIbHAS TEXHUKA
HaumeHnoBanue o6pa3oBarejbHON nporpaMmMsel. UHdopManoHHbIe TEXHOJIOTHI
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
TEXHOJIOI'US TIPOITPAMMMUPOBAHUSA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 2;

Yacos (Bcero) no yueoHomy
IJIAHY:

72 gyaca

Jexknun

3 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

3 cemecTp - 16 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

3 cemectp - 39,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
JlaGopaTopnasi pabora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, PackaToBa M.B.

WaentnuraTtop

R6bc62db2-RaskatovaMV-ead4381

M.B. PackaroBa

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
o CseneHva o snagensuye L3N M3K
06p330BaTeHBHOI/I Bnageneyu BuwHskos C.B.
IIPOTPAMMBI Naermbmraop  R35D26072-Vishniakovsv-02810d% C.B. Buinagakos

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»

CeeneHuna o enagensue L3N M3KU

Tonopkos B.B.

Bnaaeney

WaenTndukatop

Rc76a6458-ToporkovVvV-1f71al3]

B.B. Tonmopkos

3aBeyIOLIMH BBITyCKarOLIeH
kadeapoi

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»

CeeneHuna o enagensue L3N M3KU

Bnageney, BuwHsakos C.B.

35b26072-Vishniakovsv-02810d9

WaenTndukatop

C.B. Bumasakos

MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»

3 o o ; i CseneHva o snagensuye L3N M3K A’A.
aBe)IYIOHII/II/I BBIITYCKArOICH il Bnapeney, CaMOKpYTOB A.A.
Ka(beﬂpol/l - Mol WaeHTUdMKaTOp 145b9cc2-SamokrutovAA-7b5e7d CaMOprTOB




1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Leab ocBoeHHMsT AUCHUTLIMHBI: OCBOCHUE COBPEMEHHBIX TEXHOJOTHH pa3pabOTKH MPOTrPaMMHOTO
oOecrieyeHus
3amaun QU CHUIIIAHBI
- OcBOEHHUE COBPEMEHHBIX TEXHOJOTUH pa3paObOTKH MPOrPAMMHOTO O0ECTICUCHUS;
- OcBOEHHE MPUHITUIIOB Pa3pabOTKH IPOrPaMMHOT0 00ECIICYCHHS Ha OCHOBE 00BEKTHO-
OPUEHTUPOBAHHOTO MOIX0/1a;
- [IpnoOpeTeHre HaBBIKOB pa3pabOTKH MPHIIOKEHUH B COBPEMEHHBIX HHCTPYMEHTAIBHBIX Cpeax
[IPOrPaMMUPOBAHUS;
- 3y4eHue npueMoB MporpaMMHPOBAHKS 00bEKTHO-OPUEHTHPOBAHHBIX MPOTPaMM.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIeTeHIIHH HHIUKATOPA 0CTHKEHHSI
KOMIEeTeHIIHH

PIIK-1 CriocoGen N JI-3prk-1 JemoHCcTpHpYyeT 3HATh.
[IPUHUMATh y4acTUE B 3HAHUE A3BIKOB - IPHEMBI PAOOTBI Ha SI3bIKE
KOHIENTYaIbHOM, IPOrpPaMMHUPOBAHHUS BEICOKOro | ITPOrPaMMUPOBAHUS BEICOKOI'O yPOBHA
(GYHKIIMOHATHFHOM U ¥ HU3KOTO YPOBHS, METOJIOB CH
JIOTHYECKOM pa3pabOTKU U OTJIAJIKH ~ TCXHOJIOTHH, MCTOABI X STallkl
IIPOEKTUPOBAHUHU IPOTPAMMHOTO 0OecTieueHUs pa3spabOTKH IIPOrPaMMHOTO OOCCIICHCHHS.

KOMITbIOTEPHBIX CUCTEM
YMETB!

- IPUMCHATH TEXHOJOT IO O6T)€KTHO'
OPHUEHTHUPOBAHHOT'O MPOrPAMMHPOBAHMS
JUIsl pa3paboTKU IPOrpaMMHOTO
obecreueHus;

- IPOBOJUTH OTJIAJKY U TecTupoBanue [10
Ha S3bIKaX MPOTPAMMUPOBAHHUS BBICOKOTO
YPOBHS;

- pa3pabaThIBaTh MPOTrPAMMHOE
obOecrieueHne Ha S3bIKE
MIPOrPaMMHUPOBAHHUS BEICOKOTO YPOBHSI.

PIIK-1 Criocoben I/Iﬂ-SpHK_l OCYU.IGCTBJI}IGT 3HATb.

IPUHAMATh Y4acTHE B pa3spabOTKy aImapaTHbIX i - OCHOBHBIE MIPUHIIMITBI OO BEKTHO-
KOHIICTITYyaJIbHOM, MPOTPAaMMHBIX CPE/ICTB OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS,
(GYHKIIMOHATHEHOM U PA3IMYHOTO HA3HAYCHNUS B CTaHAapTHBIE OMOIMOTEKU A Pa3paboOTKU
JIOTHYECKOM COOTBETCTBUH C TeXHHUECKHM | TPOTPAMMHBIX CPEICTB B COOTBETCTBHH C
POCKTHUPOBAHUHT 3a/[aHAEM TEXHUYECKHUM 3aJaHHEM;

KOMIILIOTEPHBIX CUCTEM - OpraHU3aIMIO TIpoliecca pa3padoTKU

MIPOTPAMMHBIX CPEJICTB PA3JIUYHOIO
Ha3Ha4YeHUs B COOTBETCTBUU C 3.

YMETbh:
- pa3pabaThIBaTh IPOTrpaMMBbl Pa3IMYHOIO

Ha3Ha4YCHHUA B COOTBETCTBHUU C
TCXHUYCCKUM 3aJaHUCM.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMmme
Nudopmanuonnsie Texnonoruu (ganee — OITOIT), nanpasnenus noarorosku 09.03.01 Madopmatika u
BBIUMCIIUTENbHAS TEXHUKA, YPOBEHb 00pa30BaHUs: BbICIIee 00pa3oBaHuE - OaKanaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMCHHSIM:
- 3HaTh /)1 U3ydeHMs IUCHUIUIMHBI HY>)KHbI Ha4aJIbHbIEC 3HAHUS 110 IPOrPAMMUPOBAHMIO HA A3BIKE
IIPOrpaMMUPOBAHUS BBICOKOTO YPOBHS

Pe3ynbraTel 00yueHHs, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO1as TpyI0eMKOCTh JUCHUILTMHBI COCTABIISET 2 3a4€THBIX eMHHUIIBL, 72 yaca.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1o BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Texunonorus oovexTHO- | 17.7 3 4 4 - - - - - - 9.7 - Ilo020mo6Ka K KOHMPOILHOU padome:
OPHEHTHPOBAHHOTO W3yyenune marepualioB no paszaeny TexHomorus
NIPOTPaMMHUPOBAHUS 00BEKTHO-OPUEHTHPOBAHHOTO
1.1 | TexHomnorus oobekTHO- | 17.7 4 4 - - - - - - 9.7 - MIPOrpaMMUPOBAHUS U TIOJITOTOBKA K
OPUEHTUPOBAHHOIO KOHTPOJIBHOII paboTte
POrpaMMHUPOBaHUS ITodzomogKa K ayOumopHusimM 3aHAMUAM:

[IpopaboTka JIEKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4d BBITIOJTHEHUS 1Ta00paTOpHOH paboTHI, a
TaK K€ U3y4UTh BOTIPOCH BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yUYEHHOMY B
paszzaene "TexHOIOTHsT 00BEKTHO-
OPUEHTHPOBAHHOTO NPOrPaMMHPOBAHUS"
MaTepHany.

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"TexHONOTHA 00BEKTHO-OPUECHTHPOBAHHOTO
IpOrpaMMHpOBaHUs"

Camocmoamensroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
"TexHonorust 00bEKTHO-OPUEHTHPOBAHHOTO
MIpOTpaMMHpPOBaHUS"

H3yuenue mamepuanog numepamypusix
UCHOYUHUKOB:




[1], 5-15
[3], 5-52

Ieperpys3ka. 11a6noHb
dbyHKIMHA

18

10

Camocmoamenbroe uzyueHue
meopemuuecKo2o mamepuaia. I/I3yquHe

2.1

Ieperpys3xka. 11a6noHb
GhyHKIHIA

18

10

JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"Ieperpy3ka. lllabmonsr pyHKIIHNA"
Ilo020moeKka K KOHmMPOIbHOU padome:
N3yuenue marepuanos no paszaeny Ileperpyska.
[MabmoHBI (YHKIMH U TOATOTOBKA K
KOHTPOJBHOI pabote

Ilo0z0mogKa K ayoumopHsim 3auamusam:
[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amuTe jJab. padoTh
Ilodzomoeka K nabopamopnoit padome: Jlns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
3a71a4¥ BBITIOJHEHMS JTaOOpaToOpHOI paboTh, a
TaK kK€ NU3y4UTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
paszene "Ileperpyska. [1labnous! pyHKUINH"
Marepuay.

Ilo020mosKa K meKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"Ieperpy3ka. [11admoubr HyHKIMHA"

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[2], 10-70
[4], 20-40

Hacnenosanue.
[Homamopduzm.
Bubanorexa STL

18

10

3.1

Hacnenosanue.
Mommmopduszm.
Bubaunorexa STL

18

10

Camocmoamenbvhoe uzyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"Hacnenosanue. [Tonmmmopduzm.”
Ilo0zomogka K KOHMPOILHOU padome:
H3ydeHne MaTepHaoB Mo pas3ueiry
Hacnenosanue. [Tonmumopdusm. 1 MOATOTOBKA K
KOHTPOJBHOI paboTe

Ilo0zomoeKka K ayOumopHvLm 3aHAMUAM:
[IpopaboTka JEeKIIH, BEIOJTHEHUE U
MIOJITOTOBKA K 3amuTe 1ab. paboThI




Ilodzomoeka K nadopamopnoit padome: Jlns
BBIMOJTHEHUS 33JJaHUH TI0 JIAOOPAaTOPHOU padboTe
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3y4UTh BOMPOCHI BAPUAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
pasznene "Hacnemosanue. [Tomumopdmsm."
Marepuany.

Ilo0dz0mosKa K meKyuwiemy KOHmMpoio:
[ToBTOpEeHe MaTepuaa o pasaety
"Hacnenosanue. [Tonumopdusm."

H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:

[1], 10-50
[2], 55-67
[4], 67-80
[6], 40-89

4 SI3BIK 18 10
nporpaMMmupoBanus C#
4.1 SI3BIK 18 10

nporpamMmmupoBanus C#

Iloozomoeka K meKyuiemy KOHmMPOJIi0:
[ToBTOpenue marepuana no pasaeny "sA3bik
nporpamMmmupoBanus C#"

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
HE00X0IMMO MIPEABAPUTENHHO U3YUUTh TEMY U
3aJ1a4y BBITIOJTHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paszzgene "S3pik nporpammupoBanust C#"
MaTepHuainy.

Ilo020mo6Ka K ayOumopHbvimM 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Ilo020mo6Ka K KOHMPOILHOU padome:
W3ydenne MaTepuaioB mo pasuerny S3sik
nporpamMmmupoBanus C# 1 IOATOTOBKA K
KOHTPOJBHOI paboTe

CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"S3p1k porpamMMupoBanns C#"




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[5], 27-60
3a4er ¢ OLEHKOI 0.3 - - - 0.3 -
Bcero 3a cemecTp 72.0 16 16 - 0.3 39.7
Hroro 3a cemecTp 72.0 16 16 - - - 0.3 39.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctuiuinaer, CP — camocrositennbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Texnonocus 06vekmuo-opueHmupo8aHHO20 NPOSPAMMUPOBAHUSL

1.1. TexHonorust 00bEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHHUS

OcHOBHbIE TMOHATUS TEXHOJOTMHM NPOrpPaMMHUPOBAHUSA, MOAXOAbl K IIPOrpPaMMHUPOBAHUIO.
JKu3HEHHBII UK ¥ 3Tarbl pa3paboTKH MporpaMMHOro npoaykra. Onpenenenue tpedoBanuii k [10
U UCXOAHBIX JaHHBIX M €ro IpoekrupoBaHus. Paspaborka texHuueckoro 3azanus (T3).
OcHoBHble pazaensl T3.. OObekTHO-opueHTHpoBaHHOE mnporpammupoBanue (OOII). ITlonstue
kinacca U oobekra. OcHoBHble cBoicTBa OOIl: mHKancymsuus, HaciaeloBaHHE, MOIMMOP(U3M.
Oo6bsBrnenue kinacca B C++. JlocTynm K 4jieHaM Kiacca: OTKPBITHIE, 3aKPbIThle M 3alllUIICHHbIE
yeHsl kiacca. O0bekThl. JpyxecTBeHHble kiaacchl U pyHkuuu. Konctpykropsl. CBOWCTBA U BUIBI
KOHCTpYKTOpOB. [lectpykTopsl. [IpenmymiectBa u negoctatku OOIL..

2. lepezpysxa. [llabaonwt chynkyui

2.1. Ileperpyska. [11abmons! GpyHKIMI

[Tonsitue mneperpysku. Ileperpyska omepauuii. IlpaBuna mneperpys3ku omnepanuil. CsoiicTBa
neperpy3ku. Peammzanus neperpy3ku B C++. lIleperpy3ka yHapHbIX W OMHApHBIX OIEpalUi.
[TorsiTie wcKMOUMTENbHONW cuTyanmuu. OOpaboTKa HCKIIOYUTENBHBIX cHTyarnuii. Omnepatop
reHepanuu uckioueHus throw. OO0paboTka UCKIIOYEHMH - KOHCTPYKIUS try...catch.. IllaGnonsl
¢ynkuuii u knaccoB. IllaGmoHsl GyHKIMH ¥ maONIOHBI KIacCOB, Ha3HAUYEHHUE, WCIOJIH30BAaHUE.
Onucanue mabnona template.

3. Hacneoosanue. [omumopdusm. bubruomerxa STL

3.1. HacnenoBanue. [Tomumopdusm. bubnuorexa STL

HacnenoBanue npocroe um mHoxecTBeHHOe.HacienoBanue: co3znaHue uepapxuu OOBEKTOB.
Bapuants! HaciienoBanus. bazoBsle n mopoxieHHbIe Ki1accel. CHHTaKcHC HacaenoBanus. CBoicTBa
HacsenoBanus. [lopsimok BbI30Ba KOHCTPYKTOpOB. Ileperpyska MeTonoB B Kiacce-HAcJeIHUKE.
Pannee cBsa3biBanue. Buptyanbnbie GpyHkiun. Bupryansasie meronsl. [Tonumopdusm. Peanuzanus
BUPTYalbHbIX (yHKUMN. BupryanbHblii gecTpykTop. AOCTpakTHblE Kiacchl. MHOXECTBEHHOE
HaclefioBaHue, MpoOsiembl. PomOoBuaHOE HacinenoBaHue («ajiMa3 CcMepTH»). BupryanabHOe
HacsenoBanue. Vcnonb3oBanue 6ubmuoreku STL g pemenus 3amay. CtanmapTHas OubnuoTexa
mabnonoB STL. KoHrteliHepbl, aganTopel, UTEpaTOpbl, aITOPUTMbI, (PYHKIUH-OOBEKTHI.
KoHrteliHepsl, XxpaHeHue, T0CTyIl. THUITbI KOHTEHHEPOB.

4. Hzwvix npoepammuposanus C#

4.1. S3b1k mporpamMmmupoBanus C#

OcHoBbI ITporpaMMupoBanus Ha s3pike C#. S3bik nmporpammupoBanus C#, X04 €ro pa3BUTHS.
ba3oBbIe KOHCTPYKIIMHM M OCHOBHBIE BO3MOXKHOCTH si3bika C#. CTpyKTypa mporpammel Ha si3bike C#.
[TpoctpancTBo uMmeH, cBoiicTBa. Paspaborka mporpamm Ha Il C#. MaccuBbl: OZHOMEpHBIE,
JIByMepHbIe, cTyneH4arbie. CTpOKH U peryisipHble BelpaxkeHus. Pazpabotka OO mporpamm Ha AIT
C#. OOBEKTHO-OPMEHTHPOBAHHOE INporpaMMHupoBaHue Ha si3bike C#. CHHTaKcHUC ONpeneneHus
kjacca 1 oobekta. Coznanne o0bekToB. OnucaHue KOHCTPYKTOpa U AecTpykrtopa. Konuenuu
MHKATCYJIALUY, HAcleI0BaHUS M noauMmopdusma Ha sizpike C#. OOnacTu BUAMMOCTH OOBEKTOB,
MEXaHM3M pacHIMpeHHBIX obnactedt BuaumocTH. [leneratsl. Peanusanuss MHOXECTBEHHOTO
HacnenoBanus. atepdeiicbl. O6beKTHO-OPUEHTHPOBAHHOE TECTUPOBAHNE POTPAMMHBIX CPEJICTB.

3.3. TeMbl IPaAKTHYECKUX 3aHATHH
HE [IPEAYCMOTPEHO



3.4. TeMbl 1a00paTOPHBIX padoT
1. OOII. TectupoBanue;
2. C#. Ocuossl OOIT;
3. C++. Pacmiupennoe OOIT;
4. C++. Ocnossl OOII,
5. C++. lunamuyeckue CTpyKTyphl TaHHBIX. bubnmmroreka STL.

3.5 KoncyabTanum

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. OO6cyxnaeHue MaTepralIoB IO Keicam pazzena "TexHoorus 00beKTHO-OPUEHTHPOBAHHOTO
IIporpaMMupoBaHus”

2. OO0cyxneHnue MaTepHalioB 1o keiicam pasaena "[leperpyska. [lladnons! GyHkImIit"

3.  OO6cyxaenue MatepralioB o keiicam pazzaena "Hacinenosanue. [Tomumopduzm."”

4. OOcyxaeHue MaTepualoB 1o keiicam pazzaena "bubmuoreka STL"

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI

10



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUACIUILINHBI (B

O1eHOYHOE CPEIICTBO
(TN ¥ HAUMEHOBAHUE)

3aIIaHMPOBAaHHbBIE PE3YIbTaThl 00YUYEHUS 110 TUCLUIIMHE Konbt COOTBETCTRI ¢
(B COOTBETCTBUH C pa3zieiioM 1) WHJUKATOPOB n3.1)
1] 2[3]4
3HaTh:
TEXHOJIOTUH, METO/Ibl ¥ 3TAllbl pa3pabOTKHU IPOrpaMMHOr0 00ecreueHHs VIJT-3pmca + |4 Jlaboparopuas pabota/C++.
] Bamura JIP2
IpUeMBbl pPabOTHI Ha sI3bIKE IPOTPAMMHUPOBAHUS BHICOKOTO YpoBHS C++ VIJT-3pmca + JlaGopatopHas paborta/C++.
] 3amuTa JIP1.

OpraHU3alMIo Mpolecca pa3paboTKU MPOrPaMMHBIX CPEJICTB Pa3IMYHOIO VJT-5prmca + |4 JlaGopatopHas paborta/C++.

Ha3Ha4YeHMs B cCOOTBETCTBUHU ¢ T3 ’ 3amua JIP3

OCHOBHBIE ITPUHIUIIBI 00BEKTHO-OPUEHTUPOBAHHOIO POrpaMMHUPOBaHUS, JlaGoparopnas pabota/C#.

CTaHJapTHbIE OMOIUOTEKH /171 pa3pabOTKU IPOTPAMMHBIX CPE/ICTB B 3amura JIP4

COOTBETCTBUH C TEXHUUYECKUM 33aJJaHUEM U J1-5pmx-1 + | Tecruposarue/OOIL.
KonTtponbHas pabora.
TectupoBanue

YMersb:

pazpabatbIBaTh NPOrpaMMHOE 0OECIIEUEHNE Ha SI3bIKE MPOTPaMMHUPOBAHUS Tectuposanne/OOIl.

BBICOKOT'O YPOBHS N-3prk-1 + + + KonTponbHas pabora.
TecTtupoBanue

IPOBOJUTH OTNAAKY U TecTupoBaHue 10O Ha s3bIKax MPOrpaMMHPOBAHUS Tectuposanue/OOIl.

BBICOKOTO YPOBHSI NJ1-3prik-1 + |+ |+ Kontponbnas padota.
TectupoBanue

MIPUMEHSITh TEXHOJIOTHIO0 00BEKTHO-OPUEHTUPOBAHHOTO MPOTrPaMMHUPOBAHUS Tectuposanne/OOIl.

111 pa3pabOTKH MPOrPaMMHOI0 0OecrieueHust NJ-3prik-1 + | + |+ KonTtponsHas pabora.
TectupoBanue

pa3pabarbIBaTh MPOrpaMMbl Pa3IMYHOIO Ha3HAUEHHS B COOTBETCTBUU C JlaGopartophas pabota/C#.

TEXHUYECKHUM 3aJaHUEM UJ1-5pmic-1 + | 3amwura JIP4
Tectupoanne/OOIl.
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KonTponbHas padora.
TectupoBanue
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. OOII. KoutponsHas padora. TecrupoBanue (TectupoBanue)
2. C++. 3ammra JIP1. (JJaboparopnas padoTa)
3. C++. 3ammura JIP2 (JlaGopaTopHas padora)
4. C++. 3amura JIP3 (JlabopaTopHas paboTa)

Dopma peanuzanuu: CmemanHas Gopma
1. C#. 3amura JIP4 (JIaGopaTopHast pabota)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS 1O JUCHUIINHE

3auem ¢ oyeuxoui (Cemecmp Ne3)
OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHIOBOM CHUCTEME IS
crynentoB HUY «MDOW» Ha ocHOBaHUHU CEMECTPOBOM U aTTECTAIIMOHHON COCTaBIISIOIINX

B nunnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Mapan, M. M. O0BbeKTHO-OpUEHTUPOBAHHOE TTPOTrPAMMHUPOBaHKE: YUeOHOe TTocoOue o Kypey
"TexHomorus pa3paboTku NporpaMMHsbIX cpenctB" / M. M. Mapan ; Pen. B. U. Jlykanuna ; Mock.
sHepr. uH-T (MOU TVY) . — M. : U3a-80 MOU, 1997 . — 76 c. : 4000.00 .;

2. Mapan, M. M. Co3nianie nporpaMMHOTo obecreueHust o 00beKTHO-OpUEHTUPOBAHHON
METO/MKE : yueOHOoe mocooue no kypcy "CHcTeMHOe U MPUKIIATHOE MPOrpaMMHOe obecrieueHue"
no HanpasieHusM "[Ipuknannas marematuka u uHGopmartuka" u "Mupopmarnka u
BBIYHCIIUTENbHAS TexHuka" / M. M. Mapan, Mock. a1epr. ua-t (MOU TVY) . — M. : U3a-Bo MDU,
2006 . — 112 c. - ISBN 5-903072-55-0 .;

3. UBanoBa, I'. C. TexHO10THs NpOrpaMMHUPOBaHUs : YYEOHUK /711 By30B 110 HAIPaBJICHUIO
"Undopmaruka u BeranciaurenbHas Texauka" / I'. C. MBaHoBa . — 2-e u3n., ctep . — M. : KnoPye,
2013 . — 336 c. — (bakanaspwmar) . - ISBN 978-5-406-02764-6 .;

4. bapkos, . A. O0BbeKTHO-OPHEHTUPOBAHHOE NTporpamMmmupoBanue : yueoHuk / M. A. bapkos . —
Canxrt-IlerepOypr : Jlans, 2019 . — 700 c. — (YueOHuku 115 By30B. CrienuanbHas TuTeparypa) . -
ISBN 978-5-8114-3586-9 .;

5. bunmur, B. A. OcHoBbl 00beKTHOTO TTporpammupoBanus Ha C# (C# 3.0, Visual Studio 2008) :
yuebHoe nocodue / B. A. buur . — M. : Uatepuet-YH-T uHpopm. TexHoxoruii : BUHOM.
Jlaboparopus 3Hanmii, 2013 . — 582 c¢. — (OcHOBHI HH(pOPMAITMOHHBIX TexHOoNoTHH) . - ISBN 978-5-
9963-0259-8 .;
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6. A. JI. ®puaman- "SA3bik nporpammupoBanus Cu++", (2-e uzn., ucnpas.), U3aarenbcTBo:
"Hammonansuerit Otkpeiteiii YauBepeutetr « MHTYUT»", Mocksa, 2016 - (219 c.)
https://biblioclub.ru/index.php?page=book&id=578114.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepennuu (Maitna, Coepmxas, BK u ap);

5. Visual Studio.

5.3 UnTepHeT-pecypcesl, BKIOYas NpodeccuoHaTbHble 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gubamoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za qaunbix Scopus - http://www.scopus.com

6. HanmoHanbHas 3J1eKTpOHHas Oudmoreka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenrta' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

9. ITopTana oTKPLITHIX AaHHBLIX Poccuiickoii ®exepanuu - https://data.gov.ru

10. Ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA H COUAIBHOM 3aUThHI PD -
https://rosmintrud.ru/opendata

11. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
connajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a oTKpBITHIX JaHHBIX MHMHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

13. Ba3a oTKpBITHIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata
14. DnexTponHas oTkpbITas 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenne
HAaHMEHOBAHHE
VYueOunbie aynuropuun g | JK-120, Mammnnsiii 3an MBI cepBep, KOHIUIMOHEP
IIPOBEJEHU JIEKIIMOHHBIX | [-306, YueOnas ayautopust Kpecio padouee, CTOI
3aHATUHN U TEKYILETO MIpENoAaBaTeIIsl, CTYJI, CTOJ
KOHTPOJIA IMACbMEHHBIN, 0CKa MEJIOBas,

KOMITBIOTEPHAs CETh C BBIXOJOM B
HHTtepHeT, MyIbTUMEIUUHBIN
IIPOEKTOP, IKpaH

VY4eOHble ayAUTOpUN IS E-517, JTabopaTopus
POBEICHUS MO/JICIIUPOBAHUS U

1ab0paTOPHBIX 3aHITHIA WCCIICIOBAHMSI CBETOBOM

cpensl kKad. “CBETOTEXHUKU

E-519, JIabopaTopus CTOJI ITPENOIABATEIIS, CTYII,
CHEKTPAJIbHBIX U KOMIIBIOTEP NEPCOHATIBHBIN
KOJIOPUMETPHUICCKUX
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n3MepeHui kad.
“CBeTOTEXHHUKHN

K-120, Mamunnsii 3a1 MBI

cepBep, KOHAULIUOHED

VY4eOHble ayAUTOpUHU IS
IPOBE/ICHUS
IIPOMEKYTOUYHON
aTTecTaluu

E-517, JlaGopatopus
MOJIETTUPOBAHUS U
HCCIICTIOBAHUS CBETOBOM
cpenbl kKad. “CBeTOTEXHUKH

K-120, Mammnnsiii 3ai1 B,

cepBep, KOHIUITHOHED

TTomerenust misa
CaMOCTOSITEIbHOM
paboThI

E-517, Jlaboparopus
MOJICTTUPOBAHUS U
UCCIICIOBAHMSI CBETOBOM
cpensl kKad. “CBETOTEXHUKU

TTomerenust misa
KOHCYJIbTUPOBAHUS

E-402, KabuHeT cOTpyTHUKOB
"BMCC"

Ilomemmenust misa
XpaHeHUs 000pyI0BaHUS
¥ y4yeOHOTo MHBEHTaps

E-403, Cxiang

CTOJI 17151 pabOThI C JOKYMEHTaMH,
mkad, mkad 11 T0KyMEHTOB,
KHUTH, YU€OHUKH, TOCOOUS,
JIMILIOMHBIC U KypCOBBIC PaOOTHI
CTYJICHTOB

3-308, Kabuner coTpyJHUKOB
kap. BMCC

UHBEHTaph y4eOHBIH
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonorus mporpaMMupoOBaHus

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

C++. 3amura JIP1. (JlabopaTopHas pabota)

C++. 3ammura JIP2 (JTaGopaTopHas pabora)

C++. 3amura JIP3 (JIabopaTopnas padota)

C#. 3ammra JIP4 (JlabopaTopHas pabota)

OOII. KonrponbHas padota. TecrupoBanue (TectupoBanme)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuurimHbl KM: L 2 3 4 >
pasjena S en Henens 4 8 12 14 16
KM:
1 TexHonorust 00beKTHO-OPHEHTUPOBAHHOTO
IPOTPaMMHUPOBAHUS
11 TexHonorust 00beKTHO-OPHEHTUPOBAHHOTO + +
' IIPOrpaMMHUPOBAHUS
2 [Teperpy3ska. 1llabnoHbI pyHKIIMIA
2.1 [Teperpy3ka. [llabnonb! GyHKIIMIHA + + +
3 HacnenoBanue. ITonmumopusm. bubmmorexa STL
3.1 HacnenoBanue. Ilonmumopusm. bubmorexa STL + + +
4 S3b1k nporpammupoBanus C#
4.1 SA3bik nporpammupoBanus C# + +
Bec KM, %: | 20 20 20 20 20
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