MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroropku/cnenuaibHocThb: 09.04.01 MndopMaTnKa U BHIMMCINTEIbHASI TEXHUKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: I/IHq)OpMalII/IOHHO-aHaJII/[TI/I‘ICCKI/le U JTUATHOCTHYECCKHE
HHTE/VICKTYaJIbHbI€ TEXHOJOTHA

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
SA3BIKU ITPOI'PAMMMPOBAHMUSA PYTHON, C++

bJaok:

Baok 4 «PakyJabTaTUBBI»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b4.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

JlabopaTopHbie padoThI

2 cemecTp - 16 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 75,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3auyer

2 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Ko»xeBHUKOB A.B.

WaenTudmKaTop Ri42b592c8-KozhevnikovAV-faa5e7

A.B. KoxeBHUKOB

COI'ZTACOBAHO:

P OBOJIUTEID MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
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06p330BaTeHBHOI/I Bnageneyu XBOCTOB A.A.
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o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromen Bnageneu CaMoKpyToB A.A. AA.
kadeapoit Waenmuonkarop _R145bOCC2-5amokrutovAA-7b5e7d CaMOKpyTOB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ileab ocBoeHUs

JUCHMUINJINHBI .

N3yuenne

TCOPCTUUCCKHUX U

IMPAKTUYCCKUX OCHOB

UH(POPMALIMOHHBIX TEXHOJIOTUH, COBPEMEHHBIX S3BIKOB MPOTPAMMHUPOBAHUS I PEUICHUS MH)KEHEPHBIX
3aja4, HupOBU3AIMHY U MAIIMHHOTO 00y4YeHust Ha ocHOBe sA3bIKOB Python u C++..

33[[3‘11/[ AUCHHUIIIMHBI

- O3HakoMJIeHHE 00YyYarOUINXCs € CYIIECTBYIOIIUMU METOJOJIOTUAMU Pa3pabOTKH MPOrPaMMHOTO
oOecrnieyeHus, UCTOPUEHN UX Pa3BUTHSL, aHATM30M IPUMEHUMOCTH B Pa3JIMYHbIX 3a/1a4ax.;
- 3y4yeHnie OCHOBHBIX KOHCTPYKLUN CTPYKTYPHBIX U 00BEKTHO-OPUEHTUPOBAHHBIX S3bIKOB

IIPOrpaMMHUPOBAHUSL. ;

- 3y4yeHnie oCHOBHBIX 1IaOJIOHOB MPOEKTUPOBAHUS ITPHU pPa3pabOTKe MPOrPaMMHBIX KOMILIEKCOB.;
- OcBOEHHUE COBPEMEHHBIX CPEICTB Pa3pabOTKH M OTJIAIKH MTPOTPAMMHBIX KOMIUIEKCOB..

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHus!

OIIK-5 Cnocoben
pa3pabaThIBaTh U
MOJICPHU3UPOBATH
IPOrpaMMHOE U alapaTHoe
oOecrieueHue
UH(GOPMAIMOHHBIX U
aBTOMaTI/I3I/IpOBaHHI)IX
CHCTEM

NJ1-1onk-s Jemonctpupyer
3HaHUE COBPEMEHHOI0
IPOTPAMMHOTO U alIlapaTHOTO
o0ecrieueHus
MH(OPMALIMOHHBIX U
aBTOMAaTH3UPOBAHHBIX CHCTEM

3HATh:
- OCHOBHBIE KOHCTPYKLIUU S3bIKOB
nporpammupoBanus Python u C++;

- bazoBsle cpencTBa u pacmumpenus Python
JUTSL OpraHU3alliy MAIIMHHOTO O0YYEeHHUSI. .

YMETh:
- Pa3pabaTbiBaTh IpOrpaMMBbl Ha SI3bIKE

C++ s perenus npoQeccuoHaIbHBIX

3a1ad4.;

- Pa3pabatsiBath mporpamMmel Ha Python
JUISL pELIEHNS 38124 aHaIu3a JaHHbIX..

OIIK-5 Cnocoben
pa3pabaTbIBaTh U
MOJICpHU3UPOBATH
IPOTPaMMHOE U ariapaTHoe
oOecnieueHue
UH(POPMALIMOHHBIX U
ABTOMATH3UPOBAHHBIX
cucTeM

NJI-20mk-5 [pemmaraer u
000CHOBBIBaET 3()(heKTUBHBIE
pelieHus npu pazpaboTke
IPOTPaMMHOTO U amllapaTHOTo
obecrnieueHus
MH(POPMALIMOHHBIX U
ABTOMATHU3UPOBAHHBIX CUCTEM
JUIS peLIeHus
MpoeCCHOHANIBHBIX 337124

3HATh:
- OCHOBHBIE apXUTEKTYPHbIE KOHCTPYKIIMU
JUTS pEIIeHUs TPO0JIeM MTPOSKTUPOBAHUS
MIPOrpaMMHOTO 00€CTIeUeHU. .

YMETh:
- Bectu mpotiecc pa3paboTKu U OTIAAKU

IIPOrpaMM U UX OJIOKOB CpEICTBAMU
A3BIKOB MporpaMmmupoBanus Python u
C++..

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K (DaKyJIbTaTUBHBIM JTUCHUIUIMHAM OCHOBHOW MpodeccHOHaIbHON
oOpa3oBatenbHON nporpamme MHbopMamoHHO-aHATTUTUYECKUE U TUarHOCTUYECKHUE UHTEIUIEKTyaIbHbIe
texHojoruu (ganee — OIIOII), nanpaBnenus noaroroBku 09.04.01 MudopmaTika u BeIUUCIUTEIbHAS
TEXHUKa, ypOBEHb 00pa30BaHus: BeIcIIee 00pa30BaHUE - MarucTpaTypa.

baszupyercs Ha ypoBHe BbIclIero oopa3oBanus (6akaiaBpuaT, CIIEHUAIHUTET).

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUITIMHBI, HEOOXOIUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOHN KBaJTU(UKALMOHHON pabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 3amnuck anropurMoB Ha | 13.7 2 2 2 - - - - - - 9.7 - Iloozomogka k nabopamopnoit padome: Jns
SI3bIKE BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
MPOrpaMMHUPOBaHUS HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
Python. BBoa-BbIBO 3aJ1aui BBITIOJHEHUS JTaO0OpaTOPHOH paboThI, a
JIAHHBIX. MaccuBbI TaK K€ M3y4YUTh BOIPOCHI BApUAHTOB
OJTHOMEpPHBIE U 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
IByMepHbIe. ba3oBbie pazzene "3anuce aIrOpUTMOB Ha SI3bIKE
ITOPUTMBI B MACCHBAX nporpammupoBanus Python. BBon-BeiBox
11 OCHOBHI 13.7 2 2 - - - - - - 9.7 - JaHHBIX. MacCcHBBI OHOMEPHBIE U JBYMEPHBIE.
ITOPUTMHU3AIINY HA BbazoBble anropuT™bl B MaccuBax" MaTepualy.
Python. O6paboTka Camocmoamenvroe usyyenue
MacCHBOB. meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"3anuch aNnrOPUTMOB Ha SI3bIKE
nporpammupoBanus Python. Beoa-BeiBoa
JIAaHHBIX. MacCHBBI OJTHOMEPHBIE U JIByMEPHBIE.
BazoBeie anroputMsl B MaccuBax"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[2], 34-98
[3], 3-62
2 Konnenmus 16 2 2 - - - - - - 12 - Iloozomogka K 1adopamoproii pavome: JIns
CTPYKTYPHOTO BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
IPOrpPaMMHUPOBAHUS HE0OX0AMMO TPeIBapUTEIEHO U3YYHTh TEMY 1
2.1 CTpyKTYpHBIH OJIXOJ, 16 2 2 - - - - - - 12 - 3aJ1a49¥ BBITIOTHEHUS JIabopaTOopHOM paboThl, a
GbyHKIH, TaK K€ U3y4UTh BOMPOCHI BAPUAHTOB
MOAMTPOTPAMMBEI. 00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B

pazzgene "KoHIlenmuus CTpyKTypHOTO
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IIPOrpaMMUPOBaHUA" MaTepUay.
Camocmoamenvroe usyuenue
meopemuueck020 mamepuana: VIsyaenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"KoHuentwst cTpyKTypHOTO
MIPOTPaMMHUPOBAHUS"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 5-85
[4], 44-91
[7], 213-256

Konnenuusa o0beKTHO-
OPUCHTHUPOBAHHOTO
MIPOrPaMMHUPOBAHHS

26

18

3.1

ITpunrumns: OOIL.

26

18

Ilodzomoeka K nabopamopnoi padome: Jlns
BBIMOJTHEH U 33JaHUI TI0 JIaAO0OpaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO H3YIUTh TEMY H
3aJ1aui BBITIOJHEHUS JTaOOPaTOPHOH paboThI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paszgene "Konnenmus 00bEKTHO-
OpUEHTHPOBAHHOTO IIPOTPAMMHPOBAHUS"
MaTepHuany.

CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"KoHnenius 00beKTHO-OpUEHTUPOBAHHOTO
IIpOTpaMMHUpPOBaHUS"

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[4], 5-43

HetipocereBbie MeToabI
MAaIIAHHOTO O0yUICHUS
Ha s13b1ke Python

26

18

4.1

HeiipocereBoit moaxon.

26

18

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4 BBHITIOJTHEHUS JTA00PaTOPHOU paboTHI, a
TaK K€ U3yUYUTh BOIPOCHI BAPHAHTOB
00pabOoTKU Pe3yNIbTATOB 110 H3YYCHHOMY B
pasnene "HeiipoceTeBble METOIBI MAIITTHHOTO
oOyuenus Ha s31ke Python" marepuany.
Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIHLHOTO MaTepuala Mo pa3aeny
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"HeilipoceTeBble METO/IbI MALIMHHOTO 00yYeHUsI
Ha s13bIke Python"

H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[5], 143-187
5 Konmenmms madioHoB 26 4 4 - - 18 Iloozomoeka Kk nadopamopnoii pavome: J1ns
MIPOEKTHPOBAHUS Ha BEITIOJTHEHHS 3aJaHUH TI0 JTabopaTopHOH paboTe
oCHOBe s13bIka C++ HEOO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
5.1 CpaBHEHHE S3BIKOB 26 4 4 - - 18 3a71a9M BBITIOHEHMS TaOOpaToOpHOil paboThI, a
C++ u Python. TaK K€ U3y4YUTh BONPOCHI BAPHAHTOB
[MartepHbI 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
MIPOCKTUPOBAHHSL. paszzene "KoHIenus 1adioHOB
IIPOEKTUPOBAHUS Ha OCHOBE s3bIKa C++"
Marepuany.
Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaery
"Konmermus m1ab10HOB IPOSKTHPOBAHUS Ha
ocHoBe si3bika CH++"
H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOB:
[6], 78-189
3auer 0.3 - - - 0.3 -
Bcero 3a cemecTp 108.0 16 16 - 0.3 75.7
Hroro 3a cemecTp 108.0 16 16 - - - 0.3 75.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpPCOBBIM NpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — nnas konraktHast padota; TK — Texymmii kKoHTpodb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. 3anuce areopummos na Azvike npoepammuposanus Python. Beo0-6b1600 dannbvix. Maccusbl
00HOMepHble U OsymepHble. bazogvie ancopummbl 6 maccusax

1.1. OcHoBsl anroputmusanuu Ha Python. O6paboTka MacCHBOB.

S3p1ik mporpammupoBanus Python. Ctpykrypa mporpammbl. Konuenmust gaHHbIX. OCHOBHBIE
omepatopel. [Ipuoputersl omeparuii. CrnocoObl Tepexoga K 3alWCH  aNroOpuTMa Ha
AITOPUTMUYECKOM s3bIKe.. MonenupoBanue ©0a30BbIX YIPABIAIOMIUX CTPYKTyp. I[Ipumepst
TUNOBBIX 3anad. DopmaTHBI BBOA-BBIBOJ JaHHBIX.. OJHOMEpPHBIE MACCHUBBI M MaTpPUIIBl B
nporpaMMHOM TMakere numpy. [IpocMOTp MaccuBa: MOJHOCTHIO, MO YacTAM, C JIOCPOYHBIM
BBIXOZIOM. ba3oBble alropuTMbl 00paOOTKM MAaCCHUBOB: TMOWCK, CYMMHPOBAHHE, HAXOXKICHHE
sKcTpeMyMOB. Moaudukanuu 0a30BbIX aIrOPUTMOB MPHU HAJIOKEHUU YCIOBHH Ha CTPYKTYpHbBIE
AJIEMEHTHI..

2. KOHH@I’ZHM}Z CMPYKIMYPHO2CO npocpammupoearHusl

2.1. CTpyKTypHBIH TOAXO0, PYHKITUH, TOIIPOTPAMMBEI.

[TpuHIMOBI CTPYKTYPHOTO MOJXOJAA, KPUTHKA «OE3yCIOBHBIX HepexonoBy». Hucxopsumii
croco0d MpoeKkTHUpoBaHUs alropuTMoB. [Ipumepsl. BeiomoraTenbHble anropuTMbl: OOLIET0 TUIA U
¢ynkuuu.. IIporpamMmupoBaHue ¢ HUCHOJB30BAHUMEM MOANpPOrpaMM. THUMBI MOANPOTpaMM.
QopmarnbHble W (QakTHYecKHe mNapameTpsl. [lapameTpbl MO0 yMONYaHHIO, CIMCKH TapamMeTpoOB.
OOnact  BUAMMOCTH  NEpeMEHHbIX. Pa3paboTka  CIIOKHBIX  MPOrpaMM,  COJAEPIKAIIUX
noanporpaMMbl. Mcrnonp3oBaHue MMEHM MOANPOrpaMMbl B KadecTBe mapamerpa.. HasHauenue
monyinei. Ctpykrypa moaynsa. Pa3paboTka MHOrOMOIyJbHBIX HporpamM. [IpuHIMI COKpBITHSA
BUJUMOCTHU JAHHBIX..

3. KOHM@I’ZMM}I 06’()eKmHO'ODMeHmul?OGaHHOZO npozcpammupoearus

3.1. Hpununs: OOIT.

[TpuHIMIBI 0OBEKTHO-OPUEHTUPOBAHHOTO MporpaMmupoBanus. OObvekT. I[losnb30BaTenbckue
Tunbl JaHHbIX. Knacc. AtpuOytel kiacca. ATpuOyThl Kjlacca MPOTHB aTpUOYTOB HK3EMILISPOB.
Metonpl. Cratnunble MeTOnbl.. BO3BpaT MHOKECTBEHHBIX 3HAuY€HUM W3 Meroaa. Meton str.
Konctpykropel. JlokanbHble NepeMEHHBbIE MPOTUB IJI00anbHbIX. JlOKallbHbIE TNEpeMEHHBIE.
I'mobanpHast mnepemeHHas. Monaudukatopsl goctyna.. HacnemoBanwe. MHOXeCTBEHHOE
HacienoBanue Python. Tlomumopdusm. Ileperpyska wetona. Ilepeompenenenue wmerona.
WNukancynauus. CrtannapTHele CTPYKTYpbl XpaHeHHs JNaHHbIX. [Touck u noctyn k mH(opManuu B
CJI0KHOM CTPYKTYpE..

4. Heﬁpocemeeble MemoObl MAUIUHHO20 06VlteHM}Z Hd A3blKe PVthOl’l

4.1. HelipoceTeBoil MOIXO/I.

Metoast MAJl m mammHHOe oOyueHue. HelipoceTeBble METOJbl MAIIMHHOTO OOYy4eHUS.
ITonsiTne HeillpoHHOU ceTH. MaTteMarnueckas MoAelb HelpoHa. DyHKIMS akTUBauuMu. MaTtpuua
BeCOBbIX K03(duumenToB. OcHOBHbIE KOH(UTYpAlMH HEHPOHHBIX ceTel. ANTOPUTMBI 00ydeHUs
HEHPOHHBIX CETEH..

5. Konyenyus wabi0H08 NpoeKmMuposanus Ha ocHosge sazvika C++

5.1. CpaBHenue s1361k0B C++ 1 Python. [1aTTepHbl npoekTHpOBaHUS.



SA3pik  mporpammupoBanus C++ u ero ocobeHHocTH. CTPYyKTYpHOE NpPOrpaMMHUpPOBAHHE.
Oco0eHHOCTH O0BEKTHO-OPUEHTUPOBAHHOTO NpOrpaMMHUpoBaHus Ha s3pike C++.. CHHIITOH.
Mynsturon. @adpuka. [Iporotumn. Ctpourens. [Ipumenenne mabaoHOB..

3.3. Tembl NpaKTHYECKUX 3AHATHI
HE MPEeyCMOTPEHO

3.4. Tembl 1a060paTOPHBIX padoT
1. Pabora ¢ xi1accaMu IS OIMCAaHHUSA OOBEKTA.;
2. lllabmonsl MpoeKTUpOBaHUS Ha s3bIKe C++.;
3. HelipoceTeBble METO/IbI AJISl PEIICHUS 33/1a4H KiacCU()UKALUHU TaHHBIX.;
4. Pabota ¢ AByMepHBIMU MacCHUBaMU: peUICHHE IBYX 3aJa4 0a30BOT0 IMKJIA 32 OJAUH IIPOXO/]T
B MaTpHIIE.;
5. Haxoxnenue skcTpeMasabHbIX 3HaUeHUN (QYHKIUI HA AJIEMEHTaX OJHOMEPHBIX MacCHUBOB.;
6. Hucxopsiiee npoeKTHpOBaHUE: TPOrPAMMBI C UCIIOJIB30BAHUEM HOJIIPOrPaMM U MOJYJIEH. .

3.5 KoncyabTauuu

Texywui koumpoas (TK)

1. KoHcynpranuu HampasieHbl Ha MOJIyY€HUE MHAUBUAYAIBHOIO 33aJaHUS JJI BBIIOJHEHUS
KOHTPOJBHBIX ~ MEpONpUATHH 1O  pazaeny "3amuch  alropuTMOB  Ha  SI3BIKE
nporpammupoBanusi Python. BBoa-BeiBoa maHHBIX. MaccHBBI OTHOMEPHBIE U IByMEPHEIE.
bazoBbie aniropuT™Mbl B MaccuBax"

2. KoHcynpranuu HampaBJieHbl HA MOJyYSeHHE WHAWBUIYAIBHOTO 3a/JaHUS ISl BHIIOJTHEHHUS
KOHTPOJIBHBIX MEPOIPUATUH 110 pa3zaeny "KoHuenuus CTpykTypHOro nporpaMMHUpPOBaHUS"

3. Koncynpranum HampaBieHbl Ha MMOJyY€HHE WHIUBHIYaIbHOTO 33aHUS JJISi BHITOJHEHHUS
KOHTPOJIbHBIX Mepomnpuatuil no pazgeny "KoHuenuuss o0O0bEKTHO-OPHUEHTHPOBAHHOTO
IporpaMMUpoBaHus”

4. KoHCynbTallUM HAIPaBJICHbI HA MOJTYYEHHE WHIUBUIYATHHOTO 3a/JaHUs ISl BHITOJHEHUS
KOHTPOJIbHBIX MeponpusaTuil no pasneny "HelipocereBble METObI MAIMHHOTO OOYYEHMUS
Ha s13p1ke Python"

5. Koncynbranuu HanpasiieHbl Ha MOJIyY€HHUE WHIAUBUAYAIBHOIO 3aJlaHUS JJI BBIIOJHEHUS
KOHTPOJIbHBIX MeponpusTHil mo pasgeny "Konuenius maOaoHOB NPOEKTUPOBAHUS Ha
ocHoBe si3bika C++"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI



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

Howmep pazaena

O1eHOYHOE CPEACTBO

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHS IO TUCHUTLIINHE Konpr JTUCUUILTUAHEI (B (TN ¥ HAUMEHOBAHUE)
(B COOTBETCTBHH C pa3aesioMm 1) WH/IUKATOPOB cooTBeTcTBUH ¢ 11.3.1)
1]2]3]4]5
3HaTth:
bazoBreie cpeactBa u pacmupenus Python s opranuzanum JlabopatopHnas pabora/KM-4 3ammura
N/-1lomnk-s + N
MaIIMHHOTO 00yUYEeHUsI. naboparopHoit No5
OcHOBHbBIE KOHCTPYKIIMH SI3bIKOB IporpammupoBanus Python u Jlabopatopnas pabora/KM-1 3ammura
W-lonk-s +
C++. nabopatopHbix Nel u Ne2
OcCHOBHBIE apXUTEKTYPHBIE KOHCTPYKIIUHU TSI pelieHus mpooiiem Jlaboparopuas pabora/KM-2 3amura
MIPOEKTUPOBAHMSI IPOTPAMMHOT'0 00ECIICUEHUSI. naboparopHoit Ne3
VIT-20mcs + |4 + Ha60paTopHafI pabora/KM-3 3ammura
nabopatopHoi Ne4
Jlaboparopuas pabota/KM-5 3amura
nabopaTopHoi Ne6
YMersb:
Pa3pabarsiBaTh iporpammel Ha Python i pemienns 3anau W1 + |4 Jlaboparopuas pabota/KM-4 3amura
aHaJIM3a JaHHBIX. OT-S nabopaTopHoii Ne5
PazpabareiBath nmporpammel Ha si3bike C++ 1u1st pereHus Jlabopartopnast pabora/KM-5 3amura
W-lonk-s + |+ y
npodecCHOHATIBHBIX 33/1au. nabopaTopHoit Ne6
Bectu nponecc pazpaboTku U OTIaIKH IPOTpaMM U UX OJIOKOB Jlaboparopuas pabota/KM-2 3amura
CpeACTBaMU sI3bIKOB IiporpamMmmupoBanust Python u C++. nabopaTtopHoit Ne3
W-20mk-5 +
Jlabopartopnast pabora/KM-3 3amura
nabopaTtopHoii Ned




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
2 cemecTp

Dopma peanuzanuu: KoMreoTepHOE 3a/1aHIE
1. KM-1 3amwura mabopatopubix Nel u No2 (JIaboparopHas paborta)
2. KM-2 3ammTa na6oparopsoii Ne3 (JIaboparopnas padoTta)
3. KM-3 3amuTra nabopatopuoii Ne4 (JJaboparopHast pabota)
4. KM-4 3amuTa aboparopHoit Ne5 (JIaboparopnas padoTta)
5. KM-5 3amura naboparopuoii Ne6 (JlabopaTopnast pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE
3auem (Cemecmp No2)

B numnnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. ArtunoBckas, ['. B. Apudmerndeckue u norudeckue ocHoBsl DBM. CoBpeMeHHast TEXHOIOTUs
POEKTHPOBAHUS AJITOPUTMOB pellieHHs 3a1ad Ha DOBM : yueOHoe mocolue 1mo Kypcy
"Unpopmaruka" no BceM HanpasiaeHussM noarorosku B MOU(TY) / T'. B. Aatunosckas, Mock.
sHepr. uH-T (MDOU TVY) . — M. : U3narensckuii jom MOU, 2008 . — 92 c. - ISBN 978-5-383-00167-
7.

http://elib.mpei.ru/elib/view.php?id=4998;

2. Y. Cesepenc- "Benenue B nporpammupoBanue Ha Python", (2-e usa., ucnp.), U3narensctso:
"Haunonaneubiit OTkpbIThId YHUBepeuTeT «MHTYUT»", Mocksa, 2016 - (231 c.)
https://biblioclub.ru/index.php?page=book&id=429184;

3. 3narononbckuii . M.- "OcHOBBI IporpaMMupoBaHus Ha si3bike Python", (2-oe uzn., ucnp. u
nor.), U3marensctBo: "JIMK Ilpecc", Mocksa, 2018 - (396 c.)
https://e.lanbook.com/book/131683;

4. Bapmasckuii, [1. P. CoBpeMeHHBIE KOMITBIOTEPHBIE TEXHOJIOTMH U CPEACTBA aHAIN3A JaHHBIX :
yuebHoe nocobue no auctuiuinHam "CoBpeMeHHbIe KOMIbIOTEpHBIE TexHOoNoruun", "MeToab! 1
cpenctBa aHaim3a JaHHbIX", "TIporpaMmHoe oOecniedeHre HHTEIUIEKTYaIbHbBIX CUCTEM' IO
Hanpasienuto "[Ipuxiagnas maremaTtrka u uapopmaruka" / I1. P. Bapmasckuii, Y. E. Kypunenko,
. C. Muxaiinos, Han. uccnen. yu-t "MOU" (HUY"MBN") . — M. : U3n-Bo MOU, 2019 .- 92 c. -
ISBN 978-5-7046-2135-5 .

http://elib.mpei.ru/elib/view.php?id=10762;

5. llapaen b., Maccapon JI., Bockertn A.- "KpynHoMacimtabHoe MalliHHOE 00y4YeHHEe BMECTE C
Python", U3gatensctBo: "JIMK Ilpecc", Mocksa, 2018 - (358 c.)
https://e.lanbook.com/book/105836;
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6. Konoga, E. A. Anroputmsl 1 nporpammsl. S3eik C++ : yae6HOE mocodue 1o HalpaBiICHUIO
"INpuknagnas napopmatuka" / E. A. Konosa, I'. A. [lomnak . — 2-e uza., crepeorun . — CII6. :
Jlann-IIpecc, 2017 . — 384 c. — (YueOuuku 1t By30B. CrienmanbHas mutepatypa) . - ISBN 978-5-
8114-2020-9

7. Bogsixo A. ., Beirosekwii JI. C., Jlyoeneukuii B. A., LlexanoBckuii B. B.- "ApxuTekTypHble
perieHust HGOpPMAIMOHHBIX cucteM", (2-¢ u3j., nepepad.), MznarenscTBo: "Jlanp", CaHKT-
[TeTepOypr, 2017 - (356 c.)

https://e.lanbook.com/book/96850.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. Office / Poccuiickuii makeT opUCHBIX MTpOrpamm;

2. Visual Studio;

3. Python;

4. Jupiter Notebook;

5. TensorFlow.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIIpaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. ba3za nannbix Web of Science - http://webofscience.com/

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

6. 9BC "Koncyabrant cryaenra' - http://www.studentlibrary.ru/

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

8. ITopTan oTKpBITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

10. ba3a OTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTro pa3Butus PO -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocduumonuTopunra - http://www.fedsfm.ru/opendata

12. HaumoHaILHBII NOPTAJ OHJIAIH 00y4ueHnst «OTKpbITOE 0Gpa3oBanue» - https://openedu.ru
13. OTkpbITas yHuBepcuterckas nnpopmannonnas cucrema «POCCHSD -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Tun nomemeHus Homep OcHamenne
ayIMTOPUH,
HaAaMMCHOBaHUE
VY4eOHble aynuTopun K-120, cepBep, KOHAULIMOHED
JUI IPOBEIECHUS MamuHHEBIN 3451
JIEKIIMOHHBIX 3aHATUN 1 NBII
TEKYIIEro KOHTPOJIS B-400/1, CTOJI TIPeToIaBaTes, CTOJ, CTYI, mKad 1is
VYyeOHnas XpaHEeHUs] UHBEHTAapsI, CTOJI MMChbMEHHBIN, BETaIKa
aynutopus kKad. TUISL OICXKBI, TYMOA, TOCKa MENoBasl,
"91" KOMITBIOTEpHAs CETh C BBIXOJAOM B lIHTEpHET,
KOMITbIOTEP MEPCOHANbHBIN, KOHIULIUOHED, CTEH/T
nabopaTopHBIN, CMEHHBIE 3am4acTu 1t OBM
VY4eOHble ayIUTOPUH XK-120, cepBep, KOHAULIMOHED
JUTSA TIPOBEJICHUS MamuHHEIN 3a1
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1a00paTOPHBIX 3aHATUI NBI]
B-400/1, CTOJI TIPETIOIaBaTes, CTOJ, CTYI, MIKad s
VYyeOnas XpaHEHUsl UHBEHTaps, CTOJ MHUCbMEHHBIH, Bellanka
aynutopus kKad. JUTSL OICKIBI, TYMOA, TOCKa MEJIoBasl,
"ON" KOMIIBIOTEPHAs CETh C BBIX0JIOM B MHTEpHET,
KOMITBIOTEP MEPCOHATBHBIN, KOHIULIUOHED, CTEH/T
nabopaTOpHBIN, CMEHHBIE 3am4acTu it OBM
VY4eOHble aynuTopun XK-120, cepBep, KOHAULIUOHED
JUISL TIPOBEJICHUS MaiuHHEIN 3ai1
MIPOMEKYTOUHOMN B
arTecTaluu B-400/1, CTOJI TIPENoaaBaTelIst, CTOJM, CTYJI, Kad s
VYyebnas XpaHEeHUs] UHBEHTAaps1, CTOJI MMCbMEHHBIN, BElIaIKa
aynutopus kKad. JUISL OICKIBI, TyMOa, TOCKa MeJoBasl,
"on" KOMIIBIOTEpHAs CETh C BBIXOJAOM B MHTEpHET,
KOMIIBIOTEP MEPCOHATBHBINA, KOHAULIMOHED, CTEH]T
nabopaTopHbI, CMEHHBIE 3anm4acTu it OBM
ITomereHus s HTB-303, CTOJI KOMIIBIOTE€PHBIH, CTYJI, CTOJI IUCbMEHHBIH,
CaMOCTOATEIIbHON JlekumonHas BEILIAJIKA JJISI OJICK/Ibl, KOMIIBIOTEPHAS CETh C
paboThI ayJIuTOpus BBIXOZIOM B IHTEpHET, KOMIIbIOTEP MEPCOHAIBHBIH,
MIPUHTEP, KOHIUIIUOHED
[Tomerenus ais B-500/5, Kpeciio pabouee, CTOJI KOMIBIOTEPHBIH, CTYII, MKad
KOHCYJIbTUPOBAHHUS Kabuner JUTSL TOKYMEHTOB, TyMOa, CTOJI JIJIsi COBEIIaHUH,
COTPYJIHUKOB KOMIIBIOTEPHAsI CETh C BBIX0JI0OM B MIHTEpHeT,
kad. "ON" 9KpaH, J0cKa MapKepHasi IepeIBIKHAs,
00opyi0BaHKE CHIEIHATTU3UPOBAHHOE, KOMITBIOTED
MIEPCOHAJIbHBIN
[MomenieHus s B-308/1,
XpaHEHHUs Knanosas

o0opynoBaHus U
y4eOHOr0 NHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SA3biku nporpammupoBanust Python, C++

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

KM-1 3amura na6opatopubix Nel u Ne2 (JTaboparopHas pabota)
KM-2 3ammura mabopatopuoii Ne3 (JlabopaTopHas pabota)
KM-3 3amura nabopatoproii Ned4 (JlabopaTopHas padbora)
KM-4 3amura mabopatopuoii Ne5 (JlabopaTopHast paborta)
KM-5 3amura nabopatoproii Ne6 (JlabopaTopHas padbora)

Buja npomexyTouHOI aTTecTanMu — 3a4er.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuuninHb KM: L 2 3 4 >
pasjena Henens 4 6 8 12 16
KM:
3anuch aNropuTMOB Ha A3BIKE IPOrPAMMUPOBAHMS
1 Python. BBoa-BeIBO JaHHBIX. MacCHBBI OJHOMEpPHBIC

" IBYMCPHBIC. bazoBnie AJITOPUTMBI B MaCCHUBAX

OcHoBbl anroputMu3anuu Ha Python. O6paboTka

11 +
MacCHBOB.
2 KoHnuenmus crpykTypHOro mporpaMMUpPOBAHHUS
2.1 CtpyKTypHBII I0X0J, PYHKLINHU, TOATPOrPAMMBI. + + +
3 Konuenius 06beKTHO-OpUEHTHPOBAHHOTO
IPOrPaMMHUPOBAHHUS
3.1 [Tpunuunsr OOII. + + + +
4 HeiipoceTeBble METO/1bI MAIIMHHOTO O0YUYEHHSI Ha
a3bike Python
4.1 HeiipoceTeBoii moaxon. +
5 Konuenus mabaoHOB MPOEKTUPOBAHUS HAa OCHOBE
a3pika C++
51 Cpasuenue s361k0B C++ 1 Python. IlaTTepHsr + + +
' IIPOEKTUPOBAHUSL.

Bec KM, %: | 10 15 | 20 | 25 | 30
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