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

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHune o6pa3zoBaTejbHOI mporpaMMsel: Moje1npoBaHue B 3JEKTPOIHEPreTHKe U 3J1eKTPOTeXHUKe
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
COBPEMEHHBIE SA3BIKHU ITIPOTPAMMUPOBAHUSA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

1 cemecTp - 16 yacoB;

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 57,5 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu MWWWH A.A.
[IpenomaBaTelib WaeHTaukatop RT569097b-MishinAlA-2f64a6ba A A. Mumun
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Ko3sbMWHa W.C.

Waentuduratop

Ra036a963-KozminalS-f85c8f2a

H.C. Ko3smuna

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

TynbCkn B.H.

Waentuduratop

R292b173d-TulskyVN-7e812984

(pacmmdpoBka
TIO/ITUCH)

B.H. Tynbckuit

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

(mozrucs)

(pacuudpoBka
TTO/ITUCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Henp ocBoeHHMs IMCUMIUIMHBI. l3ydeHue COBPEMEHHBIX S3BIKOB IIPOIPaMMHUPOBAHHA M MX
NPUMEHEHHS B HAYYHOUW U MH)KEHEPHOH JIATEIIbHOCTH Ha IpuMepe s3bika Python

33[{3‘11/1 AUCHHUITIMHbI

- MI3ydeHne npuHLUIIOB, METO/I0B U TEXHOJIOTHI MPOrpaMMUPOBAHNS;
- N3yuenne cuHTakcuca si3pika Python;
- [IpuobpeTeHre HaBBIKOB PEILICHUS HAYYHBIX U MHKEHEPHBIX 33J1a4 C MOMOIIIbIO0 HHTEpPIpETaTopa
U MHTEPaKTUBHOM 000J10ukH s3bika Python.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Koa m HauMeHOBaHUe

Kox 1 HamMeHOBaHHe

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

KOMIIeTeHIIUH HHINKATOPA T0CTHUKEHH S
KOMIIETCHIINHA
ITK-2 CrnocoOHOCTE N /1-4nk-2 3Haer 3HATh:
NPUHUMATH YYaCTHE B MH(MOPMAIHOHHBIC - TEXHOJIOTHU ¥ METOJIbI pa3paboTKH

peLeHnH
UCCIIEI0BATEIbCKHUX 3a/1a4 B
paMKax peanu3anuu
HAy4YHOTO MPOEKTa

TEXHOJIOTHH, UCIIO0JIB3YCMBIC B
HAayYK€ U TCXHUKEC

MIPOrpaMMHOTO 00€CTIeUeHUS.

YMETh:
- B3aMMO/ICHCTBOBATh C MHTETPUPOBAHHOU
cpenoi pa3pabOTKu U HHTEPAKTUBHON
000JI0YKOH.

ITK-3 Crnoco0OHOCTE
NPUHUMATH YYaCTHE B
MaTeMaTHYECKOM U
KOMIIBIOTEPHOM
MOJICJTUPOBAHUU B
ANIEKTPOIHEPTETUKE U
ANEKTPOTEXHUKE

N /1-8nk-3 [Ipumensier B
poQeCCHOHAIBHON
NESITETIbHOCTH COBPEMECHHBIC
METO/JIbI U CPEJICTBA
BU3YaJIU3aIlUH JTAHHBIX

3HaTh:
- COBPEMEHHbIE OUOIMOTEKU ¥ MOYIH
BBITIOJHEHUS! HAYYHBIX U HH)KEHEPHBIX
pacuéToB.

YMETh:

- TTOJTB30BATHCSI MOAYJISIMU H
OubIMOTEeKaMH I BU3yaIu3alluu
MOJTYYCHHBIX JTAHHBIX.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHON 00pa3oBaTeNbHON MporpaMmme
MonenupoBanue B dJIEKTpodIHEpreTuke u anekrporexHuke (panee — OITOII), HampaBieHus MOATOTOBKH
13.04.02 DnexkTposHEpPreTHKa W JJIEKTPOTEXHUKA, YpPOBEHb OO0Opa30oBaHUA: BbICIIEe OOpa3OBaHHE -

MarucTparypa.

bazupyercs Ha ypoBHE cpeqHero o01ero oopa3oBaHusl.

Pe3ynbraThl 00y4eHus1, MOIydYeHHbIE P OCBOCHUH JTUCLUILIMHBI, HEOOXOAUMBI ITPU BBITOJIHEHUH
BBIMTYCKHOMN KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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 § 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 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBEI sI3bIKa 26 1 10 6 - - - - - - 10 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IIPOrpaMMUPOBAHUS IToBTOpenne maTepuana 1o paszaeny "OCHOBBI
Python. Komnekuuu s3bIKa nporpammupoBanust Python"
JaHHbIX B Python Iloozomogka k nabopamopnoit padome: Jns
1.1 OCHOBBI s13bIKa 26 10 6 - - - - - - 10 - BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
NIPOTPaMMUPOBAHHUS HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
Python 3a/1a4¥ BBINIOJHEHUS JJaOOpaTOpHOit paboThl, a

TaK kK€ U3y4UTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
pazzene "OCHOBBHI s13bIKa IPOrPaMMUPOBAHUS
Python" maTepuany.

Ilodzomogxa domawinezo 3adanua:
IToxroToBka OMAaINIHETO 3aJaHNUS HalpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccHoHaNbHBIX 3a1a4. /loMaliHee 3a1aHe
BBIIAETCA CTYICHTAM I10 U3Y4YEHHOMY B pasjiene
"OCHOBHI f3bIKa porpammupoBanus Python"
Marepuaiy. JIonoJIHUTEIbHO CTYICHTY
HE0OX0IMMO M3Y4HUTh JINTEPaTypy U pazo0paTh
MIPUMEPHI BHITTOJHEHUSI TOJJOOHBIX 3aaHHUMH.
IIpoBepka goMaIIHEro 3aJaHus IPOBOJUTCS O
NIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"OCHOBHI s3bIKa IporpammupoBanus Python"
H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:
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[2], 20-30

Komneknuu naHHBIX B
Python

12

Camocmoamenbroe uzyueHue
meopemuuecKo2o mamepuaia. I/I3yquHe

2.1

Komneknuu qaHHBIX B
Python

12

JIOTIOJTHUTEILHOTO MaTepuana o pa3aeny
"Komnexmuu nanssix B Python"

Iloozomoeka domauwinezo 3a0anus:
[MoxroToBka gOMAaITHETo 3aJaHUS HaIpaBJIeHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccHOHANBHBIX 3aaa4. JlomanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYEHHOMY B pa3Jiene
"Komnekiuu nanusix B Python" matepuany.
JIOTIOTHUTEIIBHO CTYICHTY HEOOXO0AMMO
W3YYHThH JTUTEPATYPy U pa3o0paTh NpuMephl
BBIMOJIHEHHS ITOTOOHBIX 3aaHuid. [IpoBepka
JIOMAIIIHETO 3aJjaHus TPOBOJIUTCS 110
MPECTAaBICHHBIM TUCHBMEHHBIM paboTaM.
Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUI TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4H BBITIOJTHEHUS Tab0paTOpHOi paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
pazzgene "Kosmurekuuu naHesix B Python”
Marepuany.

Ilo020moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"Komnekuuu ganaeix B Python"

H3yuenue mamepuanos 1umepanmypHsLx
UCHOYHUKOB:

[7], 35-48

OOBbekTHO-
OpPHEHTHPOBaHHAs
napajgurma B Python

10

3.1

OOBbekTHO-
OpPHEHTHPOBaHHAs
napaaurma B Python

10

Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4 BBHITIOJHEHUS JIA00PaTOPHOU paboTHI, a
TaK K€ U3y4UTh BOTIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pazzgene "OOBEKTHO-OpUEHTHPOBAHHAS
napagurma B Python" matepuainy.
CamocmoamensHoe usyuenue




meopemuueck02o mamepuana: VIsyaenue
JIOTIOJIHUTENBHOTO MaTepuaa 1o pasjery
"OOBEKTHO-OPUEHTUPOBAHHAS TTApAUIMa B
Python"

Ilodzomoexa domawnezo 3adanus:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
"OOBEKTHO-OPUEHTUPOBAHHAS TTAPAJUIMa B
Python" marepuainy. J[onoIHUTEIBHO CTYACHTY
HE0OX0IMMO M3YUHUTh JINTEPATypy U pazoOpaTh
IIPUMEPHI BBITIOIHEHHS TOTOOHBIX 3aJaHUH.
IIpoBepka goMaIIHero 3aJaHus MPOBOIUTCSA IO
NPE/ICTaBICHHBIM TUCBMEHHBIM padoTaMm.
Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuaa Mo pasaety
"O0BEKTHO-OPHEHTHPOBAHHAS TTapaIurMa B
Python™

H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOG:

[4], 16-38

Camocmosmenbroe uzyueHnue
meopemuuecKoz2o mamepuania. I/ISy‘IeHI/Ie

4 DyHKIIMOHATIBHAS 12
napagurma B Python
4.1 DyHKIIMOHATBHAS 12

napaaurma B Python

JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"@yHKIMOHANbHas MapagurmMa B Python"
Ilooz0mogka domauinezo 3adanusn:
[MoxroToBka AOMAaITHETo 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH peleHus
npogeccHOHANBHBIX 3a1a4. JloManrHee 3a1aHue
BBIIACTCS CTYACHTAM I10 H3YYCHHOMY B pa3jiese
"®yHKunoHaNnbHas napagurmMa B Python”
Marepuaiy. JIonoJIHUTEIBHO CTYICHTY
HEO0XOIMMO U3YyYUTh JUTEPATypy U pa3o0parts
TIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
[IpoBepka gomaIHero 3aaHus MPOBOIUTCS IO
MIPECTaBICHHBIM MTUCBMEHHBIM paboTaM.
Iloozomoeka K rabopamopnoii pavome: J1nst
BBITIOJTHEH M 33/IaHUH 110 TabopaTopHOi paboTte
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HEOOX0AMMO NPEBAPUTEIEHO U3YUHTh TEMY U
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ U3y4YUTh BONPOCHI BApHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszgene "@OyHKIIMOHATBHAS TApaJirMa B
Python" maTepuaiy.

Ilooz0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"®yHKIMoHaNbHas mapagurMa B Python"
H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[6], 44-57

Pa6ota ¢ daitnamu u
JaHHbIME B Python

5.1

Pa6ota ¢ daitnamu u
nmaHHbIME B Python

IlodzomogKa K neKyuiemy KOHmpoio:
[ToBTOpeHne Matepuana no pasaeny "Padora c
¢aiinamu u nanaeiMu B Python"

Ilodzomoeka K nadbopamopnoit padome: Jlns
BBITIOJTHEHMS 33/1aHHUH 110 T1a00paTopHOH padoTte
HEOOXOANMO TPEIBAPUTEIBHO U3YIUTh TEMY U
3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOl paboThI, a
TaK kK€ NU3y4UTh BOIPOCHI BApHAHTOB
00paboTKH pe3yIbTaTOB 110 U3YIEHHOMY B
paszzene "Pabota ¢ daiiiaMu 1 JaHHBIMA B
Python" matepuany.

Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"Pabota ¢ daitnmamu u naHasME B Python"
Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka goMaIiHero 3a1aHNS HAIIPaBIeHa
Ha OTPabOTKY YMEHHUI pelIeHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJA€TCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"Pabora ¢ daiinamu 1 nanasiMu B Python"
Marepuainy. JlONOJHUTENBHO CTYACHTY
HEOOXO0IMMO M3YYHUTb JINTEPATYPY U pazo0paTh
TIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
ITpoBepka JOMaIIHEro 3aaHusl MPOBOAUTCS 110
MPE/ICTaBICHHBIM TUCBMEHHBIM paboTaMm.
H3yuenue mamepuanog numepamypusix
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UCMOYHUKO8.
[5], 46-65

bubnuorekn u Moxynu
BBIIIOJIHCHUS HAYYHBIX
1 MHKEHEPHBIX
pacy€ToB

6.1

bubnuorexu u Mmoxynu
BBIIIOJIHEHHS] HAYYHBIX
W HHKEHEPHBIX
pacuéroB

Ilod2omogKa K meKyuiemy KOHmMpoIo:
IToBTOpeHue maTepuaa 1o pasaeiny
"BbrnOanoTeKN 1 MOy BHIIOJTHEHHS HAYIHBIX
1 HMHKCHEPHBIX pacdéToB"

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
3aJa9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3y4YUTh BONPOCHI BApUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pasnerne "BUONINOTEKH U MOJTYJIM BBITIOJIHEHUS
HAaYYHBIX U HH)KEHEPHBIX pacyéToB" MaTepuay.
Ilooz0mogka domauinezo 3adanun:
IToxroToBka gOMAIIHETO 3a/JaHUS HalpaBieHa
Ha OTPabOTKY YMEHUH pelIeHus
npodeccnoHaNBHBIX 3a/1a4. JlomanHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pasJielie
"BrOImoTeKn ¥ MOTYITH BBHITIOJTHEHUS HAYIHBIX
1 WH)KEHEPHBIX pacyéToB" MaTepuany.
J1OTIOTHUTEIBHO CTYICHTY HEOOX0AUMO
U3YYUTH JIUTEPATypy U pa3odpaTh MpUMEPEI
BBITIOJTHEHMSI MOA00HBIX 3a1anui. [IpoBepka
JIOMAIITHETO 3a/1aHUsI IPOBOAUTCS IO
MIPECTaBICHHBIM TUCHBMEHHBIM paboTaM.
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VIzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"BrOIMOTEKN ¥ MOJTYITH BBITIOJTHEHUS HAYIHBIX
1 MH)XKEHEPHBIX pacy€éToB"

H3yuenue mamepuanoe n1umepamypHoix
UCHIOUHUKOB:

[5], 64-80

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMmecTp

108.0

32

16

0.5

24

335

HTroro 3a cemecTp

108.0

32

16

0.5

57.5




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosbl a3vika npoepammuposanus Python. Konnexyuu dannvix 6 Python

1.1. OcHoBBI s13bIKa TIporpamMmmupoBanus Python

Wutepnperarop u uHTepaktuBHas odonouka. PIP. Tumner qanneix B Python. [IpuBenenue Tumos.
OO6nacTe BUAMMOCTU NepeMeHHbIX. L{ukimbl, yciaoBus, MaccuBsl, GpyHkuuu. PaboTta co crpokamu.
Pa3paboTtka npoctelmmx nporpaMmm.

2. Komnexuuu oannvix ¢ Python

2.1. Komnexnuu nanneix B Python

Komnexiun. Crucku, KOPTEXKH, CIOBapH, MHoXecTBa. OO0IacTe NpPUMEHEHHS, OTIHYHSL
Berpoennslie ¢pyHkuuu s paboTsl ¢ KOIEKIUsAME. PaboTa ¢ BIOKEHHBIMH CIIMCKAMU U IPYTUMHU
CTPYKTYpaMu JIaHHBIX..

3. Obvexkmno-opuenmuposannas napaouzma e Python

3.1. OGbeKTHO-OpUEeHTUPOBaHHAas apagurma B Python
OOBeKkTHO-OpueHTHpOBaHHas mapaaurmMa B Python Kiaccel, 0OBEKTHI, MO, METOIBI.
KounctpykTopsl, 0061acTh BUAUMOCTH 1osiel u MmeTofoB. Hacnenosanue. [Tonumopdusm..

4. Qynkyuonanrvras napaouzma 6 Python

4.1. dynkunoHanbHas napagurma B Python
OynkuuoHanpHas mnapagurmMa B Python Ywcreie ¢yHkimun. DyHKIMM BBICHIETO MOPSIKA.
AHOHUMHBIE GYHKIUU U JIIMOa-BbIPaXKEHUS. .

5. Paboma ¢ ¢pavinamu u oannvimu 6 Python

5.1. Pabota ¢ daiinamu u nanHsIMU B Python
Pabora ¢ ¢daitnamu u nanusiMu B Python Monynb paboTel ¢ daitiamu. Pexumbl paboTsl ¢
daitnamu. Yrenue, 3anuch u yaaaeaue. CSV. JSON. XML..

6. bubauomexu u MO()VJIH BbINOJHEHUSL HAVYHBIX U UHIICEHEPHDbIX PACUEMOB

6.1. bubnuoTexn 1 MOIyJIU BBIIIOJHEHUS] HAYYHbBIX U MHXEHEPHBIX PacyETOB

bubnuorexn M MOIYJIM BBIOJHEHUS HAYYHBIX U MH)XKEHEpPHBIX pacuéroB bubnmorexa SciPy.
bubmuoreka NumPy. WurepaktuBHas oOonouka IPython. buGmuoreka Pandas. bubmmoreka
Matplotlib. bu6nanoreka SymPy..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. BBomnast maboparopnas padoTa;
2. Pemienue 3a/1auu ¢ UCMOJIb30BaHUEM KOJUIEKIIUH TaHHBIX;
3. Pa3zpaboTka nmporpaMMbl C HCTIOJIL30BaHUEM UCKITIOUEHUS U OOHAPY)KEHHUE OLTHOOK;
4. Pewienue 3a1auu ¢ UCIIOJIb30BAaHUEM KJIACCOB;
5. Penienue 3a1auu ¢ UCHOJIB30BaHUEM aHOHUMHBIX QYHKIMI U QYHKIMN BBICIIETO MOPSAKA;
6. Pemienne 3ajaun co CTpyKTypUpOBaHHBIME (paiinamu;
7. llpumenenune 6ubaroreku NumPy;
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8. IIpumenenue 6ubanotexn Matplotlib.

3.5 Koncyabranumn

Texywui koumpoas (TK)

1. KoHcynpranuu HamnpasieHbl Ha MOJIyY€HUE MHAUBUAYAJIBHOIO 3aJaHUS AJI BBIIOJHEHUS
KOHTPOJIBHBIX MEPOTPUATHH 110 pa3aeny "OCHOBHI si3bIKa MporpaMMmupoBanus Python"

2. Koncynbranuu HampapieHbl HA MOJyYCHHE WHAWBUIYAIBHOTO 3a/aHUs ISl BHIIOJHEHHUS
KOHTPOJIBHBIX MeponpusaTuii o pazaeny "Komnekuun nanueix B Python"

3. Koncynpranuu HampaBieHbl Ha MOJyY€HHE WHIUBHIYaIbHOTO 33aHUS JJISI BHITOJIHEHHS
KOHTPOJBbHBIX MeponpusaTuil mo pazaeny "OObEKTHO-OpMEHTHpPOBAHHAS MapagurmMa B
Python™

4. KoHCynbTallUM HAIPaBJICHbl HA MOJTYYEHHE WHIUBUAYATbHOTO 3aJaHMsl ISl BHIMOJTHEHUS
KOHTPOJIBHBIX MEPONPUATHIA 10 pazaeny "@yHKkunoHadbHas napaaurma B Python"

5. KoHcynbranuu HampaBiieHbl Ha MOJTYYeHHE WHIUBUIYATbHOTO 3aJaHUs JUISl BBIOJHEHUS
KOHTPOJILHBIX MEPONPUATHIA 110 pazaeny "Pabota ¢ daitnamu u qanaeiMu B Python"

6. Koncynbranuu HampaBlieHbl HA MOJYY€HUE WHIUBUAYAIBHOTO 3a/laHUs IJI BBHITIOTHEHUS
KOHTPOJIbHBIX MEPONPUATUI 1O pazfeny "BUOIMOTEKH U MOIYIU BBINOIHEHUS] HAYYHbBIX U
WH)XXEHEPHBIX pacyeToB"”

3.6 TemaTnka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3araHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena AuCIUTIIMHBI

O1eHOYHOE CPEACTBO

Konrl
JUCLUATIIINHE (B coorBercTBUM € 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHMKATOPOB
(B COOTBETCTBUH C pazeaom 1) 1]/ 2]3[4]5]6s
3HaTh:
TEXHOJIOTUU U METOJIbI pa3paboTKu V-4 + |+ KonTponbnas pabora/OcHoBbl si3bika Python
MPOrPaMMHOTO OOeCTIeUeHUs ’
COBpPEMEHHBIC OMOIMOTEKH U MOTYJIH KontponbHas pabota/O0bEKTHO-OpUEHTHPOBAHHAS
BBITIOJTHEHUS] HAYYHBIX U WHKCHEPHBIX NJ1-8rk-3 + |+ napagurma B Python. @yHKIIMoHampHas mapajaurma B
pacuyéToB Python
Ymersb:
B3aUMOJICMCTBOBATh C UHTEIPUPOBAHHOMN KonTtponbHast pabora/Pabora ¢ ¢daitnamu u JaHHEIMA
cpenoi pa3paboTKH M MHTEPAKTHBHOMN NI-4nk-2 + B Python
000JI0YKOMH
M0JIb30BAThCSA MOAYJIAMU U OMOIMOTEKaMHU V/T-811c3 + KonTponbnas pabora/bubnuorexu u Moaynn

AJI1 BU3yaJIu3allu NIOJTYYCHHBIX JaHHBIX

BBITIOJTHCHHUA HAYYHBIX U MHKCHCPHBIX paC‘-IéTOB
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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
1 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. bBuGnMMOTEKM U MOy U BBIITOJIHCHUS HAYYHBIX M HHXKEHEPHBIX pacuéToB (KoHTponbHas
pabora)

Dopma peanuzanuu: [TucemenHas padora
1. O0BeKkTHO-OpUEeHTHPOBaHHas Mapaaurma B Python. ®ynkuronansHas napaaurma B Python
(KonTponbHnas padbora)
2. Pabora c ¢aitnamu u nanaeivu B Python (Kontponbsnas pabota)

®Popma peanmsanuu: [IpoBepka 3ananus
1. OcHossl si3b1ka Python (KonTponbhas paboTta)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IIpoMe:XyTOUYHasI aTTECTALUSA 110 ANCHMUILJIMHE

Ixsamen (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. buznu, 1. Python. Kuura peuentos = Python Cookbook : nep. ¢ anrmn. / J[. busnu, b. K. Ixoxc .
— Mocksa : JIMK Ipecc, 2019 . — 648 c. - ISBN 978-5-97060-751-0 .,

2. I'ypukos, C. P. OcHOBBI alTOPUTMHU3ALMH U TIporpaMMupoBanus Ha Python : yueOHoe mocoOue
JUIsl y4€OHBIX 3aBEJICHUI, peau3yoX IporpaMMy CpeHEro podeccnoHabHOTO 00pa3oBaHUs
no criequansHocTsaM 09.02.01 "KomnbrorepHsie cucteMbl 1 KoMIiniekesl”, 09.02.02
"Komnrerorepnsie cetu", 09.02.03 "IIporpammupoBanue B KOMIbIOTepHBIX cuctemax” u np. / C. P.
I'ypukos . — M. : @opym : THOPA-M, 2019 . — 343 c. — (Cpennee npodeccuoHanbHOe
obpaszoranmue) . - ISBN 978-5-00091-553-0 .;

3. ®omun, I'. A. OcHOBBI IporpaMmupoBanus Ha Python : MeToauueckue ykasanus no
BBITMIOJTHEHUIO JIaOOpaTOpHBIX padoT no aucrumiuHe "[IporpaMMHoe obecrieueHue
aBTOMATHU3UPOBAHHBIX cucTeM' 1o HanpasieHuto 27.03.04 "YpaBineHue B TEXHUUECKUX
cucremax" / I'. A. ®omun, Ham. uccnen. ya-t "MOU" (HUY"MBUN") . — M. : U3n-Bo MDOU, 2019 .
-36c¢.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10989;

4. Xappucon, M. Kak yctpoen Python : run mist pa3paGoT4nKOB, TPOTPAMMUCTOB H
UHTepecyromuxcs : nep. ¢ auri. / M. Xappucos . — CIIG. : ITutep, 2019 . — 272 c. — (b-xa
nporpammucTa) . - ISBN 978-5-4461-0906-7 .,
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5. B. M. lllenynpko- "SI3bIK MIpOrpaMMHPOBaHUs BBICOKOTO YpoBHs Python: ¢pyHKIIMH, CTPYKTYpBHI
JAHHBIX, TOTIOTHUTENbHBIE MOAyn", M3natenbpcTBo: "HOXHBIN PenepanbHbI yHUBEpCUTET",
PocroB-na-Jlony, Taranpor, 2017 - (108 c.)
https://biblioclub.ru/index.php?page=book&id=500060;

6. 3narononbekuii . M.- "OcHOBBI TporpaMMupoBanus Ha si3bike Python", (2-oe uzn., ucnp. u
nor.), U3marensctBo: "JIMK Ilpecc", Mocksa, 2018 - (396 c.)
https://e.lanbook.com/book/131683;

7. Cy3u P. A.- "SI3ik iporpammupoBanus Python", (2-e uza.), UsnarensctBo: "MUHTYUT",
Mockaa, 2016 - (350 c.)

https://e.lanbook.com/book/100546.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrneyeHue:
1. CAO "IIpomereii";

2. Windows;

3. Maiinn Buneokondepenuuu;

4. Pacriucanue y4eOHBIX 3aHATUH;

5. Antunnaruar BY3;

6. Acrobat Reader;

7. Python.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALTMOHHO-
CIpaBOYHbIE CHCTEMbI:

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

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

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

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

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

6. HaumonasibHasi 3JieKTpoHHasi 6ubanoTteka - https://rusneb.ru/

7. 93BC "KoncyabsTant crygenra' - hitp://www.studentlibrary.ru/

8. DunexkTponnas 6udmorexka MOU (36 MIOMH) - http://elib.mpei.ru/login.php

9. IMopTan oTKPHITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

10. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA M COUANBHOI 3amuThl PO -
https://rosmintrud.ru/opendata

11. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHMCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Uudopmanmnonno-cnpaBouynas cucrema «Kongexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

13. HauuoHaIbHBIIi mOpTAaJI OHJIAlH 00yueHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
14. OrkpbITas yHuBepcuterckas nupopmanuonnas cucrema «POCCHS» -
https://uisrussia.msu.ru

15. OpunmanbHbli caiit MUHMCTEPCTBA HAYKM M Bbiciero oopa3osanust Poccniickoii
®denepanuu - https://minobrnauki.gov.ru

16. Opunmnanbubii caiit @eepanbHOIl cJ1y:KO0bI 10 HAA30pY B cepe 00pa30BaHUS M HAYKH -
https://obrnadzor

17. ®enepanabublii moptaa ""Poccuiickoe o6pazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HAMMEHOBaHHE
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YueOHbIC ayAUTOPUH IS

K-407, YuebHnas

mapra co CKamMbei, CTOJI TIpenoaBaress,

MPOBEJICHUS JIEKITMOHHBIX ayIUTOpUs CTYJ, TOCKa MENoBast
3aHATHH U TEKYIIETro
KOHTPOJIS
VY4eOHbIC ayAUTOPUH IS 3-402/10, CTOJI MTPEMNOaBaTeIsl, CTOJI KOMIIBLIOTEPHBIH,
MIPOBEICHUS KomrmbrotepHsiii CTyJI, KOMITBIOTEPHAs CETh C BEIXOJIOM B

1ab0paTOPHBIX 3aHATUN

kiace kad. "TOD"

HNuTepHeT, 3KpaH UHTEPAKTUBHBIMH,
MYJIbTUMEAUMHBIA IPOEKTOP, KOMIIBIOTED
MePCOHAIbHBIN

Y4eOHbIe ayAUTOPHH TS

K-407, Yuebuas

mapra co cKambei, CTOJI Iperno/iaBareris,

MPOBEACHUS ayIUTOPUS CTYJI, I0CKa MEJIOBas
IIPOMEKYTOUHOU
aTTeCcTaluu
ITomerienus mst HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSATEIIbHON PabOThI KommnbrorepHsrii MMCHMEHHBIN, BELIAJIKA JJI OEKIbI,

YUTAJIbHBIN 321

KOMITBIOTEPHAS CETh C BBIXOA0M B MIHTEpHET,
KOMIIBIOTEP MEePCOHATIBHBIN, TPUHTED,
KOHJTUITUOHED

ITomentenus miis

3-403/6, Kabuner

CTeIUIaX, CTOM, CTYJI, mKad

KOHCYJIbTUPOBAHUS COTPYITHUKOB Kad.
"TOS"
[Tomemmenus st XpaHeHUS 3-403/56, cTyn, mkad
o0opynoBaHus U y4eOHOTO [Tomemenue xad.
"TOB"

VHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

COBpeMeHHBIC SA3BIKH ITPOIrpaMMHUPOBAHUA

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:

KM-1 Ocnogwsl s3bika Python (KonTponbsHas pabora)

KM-2 OO0bexTHO-OpueHTHpOBaHHas napagurma B Python. dynkiuonansnas mapagurma B Python
(KonTpoawsHas pabora)

KM-3 Pab6ora c daitnamu u nanasivu B Python (KouTponbHast pabota)

KM-4 bubimoteku U MOAYNIM BBITOJHEHHS HAYYHBIX U HHXKEHEPHBIX pacuéToB (KoHTponsHas pabora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen pucuuminHel KM: L 2 3 4
pasjena Al et Henens 4 8 12 14
KM:
1 OcHoBHI s13bIKa niporpamMmmupoBanus Python. Komiexkuuun
naHHbIX B Python
11 OcHoBbI s13bIKa IporpamMmmupoBanus Python +
2 Konnexkuuu nanusix B Python
2.1 Konnexkuuu nanusix B Python +
3 OOBexTHO-OpHEeHTHPOBaHHAas napaaurma B Python
3.1 OOBeKTHO-OpHEeHTHPOBaHHAas Napaaurma B Python +
4 OyHKIMOHANbHAs Napaaurma B Python
4.1 @dyHKIMOHANbHAS Mapaaurma B Python +
) Pabora ¢ ¢aitnamu u ganasiMu B Python
5.1 Pabora c daitnamu u nanueimu B Python +
6 bubnuorexku u MOAYNIN BBINOIHEHHS HAYYHBIX U
VH)XECHEPHBIX Pacy€ToB
6.1 bubnuorexku u MOAYNIN BBINOIHEHHS HAYYHBIX U +
' WHKEHEPHBIX PacU€TOB
Bec KM, %: | 15 25 25 35
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