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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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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
NIPOTPaMMHUPOBAHUS 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
[3], crp. 14-28

Komneknuu qaHHBIX B
Python

12

Camocmoamenbroe uzyueHue
meopemuuecKo2o mamepuaia. I/I3yquHe

2.1

Koutekuyu gaHHbBIX B

Python

12

JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Komnexmuu nanssix B Python"

Iloozomoeka domauwinezo 3a0anus:
[ToxroToBka gOMAaITHETo 3aJaHHUS HaIpaBIeHa
Ha OTpabOTKy YMEHUI pemeHus
npodeccHOHANBHBIX 3aa4. JlomaniHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3yUYEHHOMY B paszelie
"Komnekimuu nanusix B Python" matepuany.
JIOTIOTHUTEIIBHO CTYICHTY HEOOXO0AMMO
H3YYUThH JTUTEPATYPy U pazoOpaTh MPUMEPHI
BBIMOJIHEHHS ITOTOOHBIX 3a1aHuid. [IpoBepka
JIOMAIIIHETO 3aJJaHus POBOJIUTCS 110
MIPeCTaBICHHBIM TUCBMEHHBIM padoTaM.
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaTOpHOU paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY 1
3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK K€ U3y4UTh BOTIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
pazzgene "Kosmurekuuu naHesix B Python”
Marepuany.

Ilo020moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"Komnexuu nanusix B Python"

H3yuenue mamepuanos iumepamypHsLx
UCHOYHUKOB:

[1], cTp. 34-48
[7], 35-48

OOBbekTHO-
OpPHEHTHPOBaHHAs
napagurma B Python

10

3.1

OOBexTHO-
OpUEHTHPOBAHHAS
nmapaaurma B Python

10

Iloozomogka Kk 1adopamopnoii pavome: JIns
BEITTOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU padboTe
HE00X0IMMO TIPEABAPUTEIHHO U3YUUTh TEMY U
3a[1a4H BBITIOJHEHNUS 1Tab0paTOpHOH paboTsl, a
TakK K€ U3Y4YUTh BOIIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pazzgene "OOBeKTHO-OpHEHTHPOBAHHAS
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napanurma B Python" marepuay.
Camocmoamenvroe usyuenue
meopemuueck020 mamepuana: VIsyaenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"O0BEeKTHO-OPHEHTHPOBAHHAS TTapaTurMa B
Python"

Ilodzomoexa domawnezo 3adanus:
IToaroroBka KOMaIHETO 3a1aHUS HAIIPABICHA
Ha OTpabOTKy YMEHUI pemeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomaiHee 3agaHue
BBIIACTCA CTYICHTaM I10 U3Y4EHHOMY B pasjene
"OOBEKTHO-OPUEHTUPOBAHHAS TTAPAJUIMa B
Python" marepuainy. J[onoaHUTEIBHO CTYACHTY
HEO0OX0AMMO M3YYHUTh JINTEPATypy U pazoOpaTh
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
ITpoBepka gOMaIIHETo 3aAaHus POBOANTCS T10
IIPE/ICTABICHHBIM ITHCEMEHHBIM paboTaMm.
Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEHNE MaTepuaa Mo pasaety
"O0BEKTHO-OPHEHTHPOBAHHAS TTapaurMa B
Python™

H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[4], 16-38

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

4 DyHKIIMOHATBHAS 12
napagurma B Python
4.1 DyHKIIMOHATIBHAS 12

napaaurma B Python

JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"®yHKIMOHANEHAs TapagurmMa B Python"
Ilodzomogxa domawnezo 3adanua:
[ToaroroBka goMaIiHeTo 3a1aHKS HAIIPaBIeHa
Ha OTPabOTKY YMEHUI pelIeHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3ajaHue
BBIIA€TCA CTYAECHTaM 110 U3YYEHHOMY B pasjene
"®yHKIIMoHaNbHas mapagurmMa B Python"
Marepuainy. JlONOJHUTENBHO CTYACHTY
HEO0XOIMMO U3y4YUTh JIUTEPATypy U pa3o0pars
TIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
[IpoBepka gomMaIHero 3aJaHus MPOBOIUTCS IO
MIPECTaBICHHBIM MICBMEHHBIM paboTaM.
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Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEO0OX0AMMO TPEIBAPUTEIBEHO U3YUHTh TEMY U
3a[aud BBITIOJTHEHUS TaO0paTOpHOil paboTEHI, a
TaK K€ N3y4UTh BONPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszgene "@OyHKIIMOHATBHAS TApaJirMa B
Python" matepuany.

Ilo0z0mogKa K meKyuiemy KOHmpoJio:
[ToBTOpEHNe MaTepuaa Mo paszaety
"®yHKUMOHANBHAS TapagurmMa B Python”
H3yuenue mamepuanog 1umepamypHsix
UCHMOYHUKOG:

[6], 44-57

Pa6ota ¢ daitnamu u
JaHHbIME B Python

5.1

Pa6ota ¢ daitnamu u
nmaHHBEIME B Python

Ilo0zomogKa K neKyuiemy KOHmpoio:
IToBTOpenue maTepuaa mo paszaeny "Pabora ¢
¢aitmamu u nanHEIME B Python"

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK K€ N3y4YUTh BOIPOCHI BAPUAHTOB
00paboTKH Pe3yabTATOB 10 U3yUYEHHOMY B
paszene "Pabota ¢ (aiiiaMu 1 JaHHBIMA B
Python" matepuany.

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOTHUTEIHHOTO MaTepralia o pasaerry
"Pabota ¢ ¢aitnmamu u naHHEIME B Python"
Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka gOMAaITHETo 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKY YMEHUI peleHus
npodeccnoHABHBIX 3a/1a4. JlomalHee 3aaHue
BBIIAETCA CTYACHTAM I10 H3YYEHHOMY B pa3Jiene
"Pabota ¢ daitnmamu u naaasME B Python"
Marepuainy. JlOnoJHUTENIBHO CTYACHTY
HEO0XOIMMO U3YyYUTh JUTEPATYpPy U pazodparb
MIPUMEPHI BBITIOTHEHUS TOT00HBIX 3aJaHHH.
[TpoBepka JoMaIIHero 3aJaHus IPOBOIUTCS O
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NnMpeACTaBJICHHBIM IMUCbMCHHBIM paGOTaM.
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[1], cTp. 232-242
[5], 46-65

bubnuorexu u Mmoxynu
BBIIIOJIHEHHS] HAYYHBIX
U HHKEHEPHBIX
pacy€ToB

6.1

bubnuorexu u Mmoxynu
BBITIOJTHEHHS HAYYHBIX
W MH)KEHEPHBIX
pacuéroB

Ilooz0mogKa K meKyuiemy KOHmpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"BbrnOanoTeKN 1 MOYIIH BHIIOTHEHHS HAyIHBIX
1 HHKCHEPHBIX pac4éToB"

Iloozomoeka K nabopamopnoii pavome: J1ist
BBIMOJIHEH U 33JaHHUH TI0 JIaAOOpaTOpHOU padboTe
HEOOXOAUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
TaK K€ U3y4YUTh BOIPOCHI BApUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pasnerne "BUONINOTEKH U MOJYJIM BBIIOJIHEHUS
HaYYHBIX U HH)KCHEPHBIX pacuEéToB” MaTepHay.
Ilod2omoeka domauinezo 3adanusn:
[ToaroroBka KoMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPabOTKY YMEHUH pelIeHus
npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJIA€TCA CTYICHTAM I10 U3Y4EHHOMY B pasjiene
"BuOnroTeKH U MOAYNN BBIIIOJHEHUS HAYYHBIX
U MHXXEHEPHBIX PacyEToB" MaTepuay.
JIOTIOTHUTEIBHO CTYICHTY HE0OX0AUMO
U3YYUTH JIUTEPATypy U pa3odpaTh MpUMEpEI
BBITIOJTHEH U TTOJI00HBIX 3aganuid. [IpoBepka
JIOMAIITHET0 3aJJaHus! IPOBOJMUTCS 1O
NIPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
"BrubanoTeKy ¥ MOJYJIH BBITIOJIHEHHS HAYYHBIX
1 MHXCHEPHBIX pac4éToB"

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[5], 64-80

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

108.0

32

16

0.5

24

33.5




‘ HToro 3a cemecTp ‘ 108.0 ‘ ‘ 32 ‘ 16 ‘ - ‘ 2 ‘ - ‘ 0.5 ‘ 57.5 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



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.

B numnmnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE IPUBEIEHBI B (DOHE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. buznu, /1. Python. Kuura penento = Python Cookbook : nep. ¢ aurin. / JI. buznu, b. K. JIxoHc .
— Mockga : IMK Ilpecc, 2019 . — 648 c. - ISBN 978-5-97060-751-0 .;

2. I'ypuxos, C. P. OcHOBBI anropuTMu3aluu u nporpammupoBanus Ha Python : yueGHoe mocobue
JUIs y4eOHBIX 3aBe/IEHUH, pealn3yIoMX NporpaMMy CpeaHero NpodeccuoHaIbHOr0 00pa30BaHMs
no crieuanbHocTAM 09.02.01 "KomnerorepHsle cucteMbl 1 koMiuiekcesl”, 09.02.02
"Kommnerorepusie cetn", 09.02.03 "IIporpaMmMupoBanie B KOMIbIOTEpHBIX cucreMax” u ap. / C. P.
I'ypuxos . — M. : ®opym : UHOPA-M, 2019 . — 343 c. — (Cpennee npodeccuoHanbHOe
oOpasoBanue) . - ISBN 978-5-00091-553-0 .;

3. ®omuH, I'. A. OcHoBBI TporpamMmupoBanus Ha Python : MeTonnueckue ykazaHus mo
BBINOJIHEHHIO TaOOpaTOpHBIX padoT no aucuuiuinHe "[IporpaMMHoe obecrieuenue
aBTOMAaTU3UPOBAHHBIX cUCTEM" 10 HanpasieHuto 27.03.04 "YopasieHue B TEXHUYECKUX
cucremax" / I'. A. ®omun, Ham. uccnen. yu-t "MOUN" (HUY"MDU") . — M. : U3n-Bo MDU, 2019 .
-36¢c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10989;
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4. Xappucon, M. Kak yctpoen Python : run ans pa3paGboT4lKOB, IPOTPAMMHUCTOB U
WHTEpecyromuxcs : mep. ¢ auri. / M. Xappucos . — CII0. : [Tutep, 2019 . — 272 c. — (b-ka
nporpammucta) . - ISBN 978-5-4461-0906-7 .,

5. B. M. lllenyapko- "SI3bIK TporpaMMUpOBaHUs BEICOKOTO ypoBHs Python: gpyHKIuu, CTpyKTYpHI
JTAHHBIX, TOMOTHUTEIbHBIE Moaynu", M3natensctBo: "FOxkHBIN denepanbHbIil yHUBEpCHTET",
Pocror-na-/lony, Taranpor, 2017 - (108 c.)
https://biblioclub.ru/index.php?page=book&id=500060;

6. 3marononbckuid [I. M.- "OcHOBBI TporpaMMupoBaHus Ha si3bike Python", (2-oe u3n., ucnp. u
nom.), U3narensctBo: "JIMK Ilpecc", Mocksa, 2018 - (396 c.)
https://e.lanbook.com/book/131683;

7. Cy3u P. A.- "{3p1x mporpammupoBanus Python", (2-e u3a.), M3garensctBo: "MHTYUT",
Mocksa, 2016 - (350 c.)

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

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "IIpomereit";

2. Windows / OnepanrionHas cucrema cemeicTra Linux;

3. Maiina Buneokondepenumu;

4. Pactiucanue y4eOHBIX 3aHATH;

5. Aatunaaruat BY3;

6. Acrobat Reader;

7. Python.

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccHoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

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

3. Hayunasi 3JiekTponHas 6udsmmoreka - https://elibrary.ru/

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

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

6. HanmoHanbHas 3j1eKTpOoHHas 6udmoreka - https://rusneb.ru/

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

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

9. IlopTaa oTKPLITHIX TaHHBIX Poccuiickoii ®exepanuum - https://data.gov.ru

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAa U COLUAIBHOM 3aUTHI PD -
https://rosmintrud.ru/opendata

11. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
couuaabHoii 3aumthl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Undopmannonno-cnpaBoynas cucrema «Kogexe/Texakenmepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

13. HanmmoHabHbBIi mopTaJ oHJaiiH 00ydyenns «OTKpbITOE 06pa3oBanue» - https://openedu.ru
14. OTkpbiTas yHuBepcuterckas nHgpopmaunonHas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

15. O¢puunanbHblii caiit MUHHCTepCTBA HAYKH U Bbicliero oopazoBanusi Poccuiickoi
®enepanum - https://minobrnauki.gov.ru

16. Opunmnanbubiii caiit @eepanabHOil CJIyKObI 10 HAA30PY B cepe 00pPa30BaHUS U HAYKH -
https://obrnadzor

17. ®denepanbHblii moptaa "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHunst Homep ayauropumn, OcHanenne
HAHMMEHOBaHHUe
VY4eOHbIC ayUTOPUH IS K-407, YaeOnas rapTa co CKaMbei, CTOJI IIpenogaBarelis,
MIPOBEICHUS JICKITMOHHBIX ayIUTOPUS CTYJI, JOCKa MEJIOBast
3aHSATUMN U TEKYIIETO
KOHTPOJIS

VY4eOHbIC ayAUTOPUH IS 3-402/10, CTOJI MIPENOoaaBaTesl, CTOJ KOMIBIOTEPHBIH,

MPOBEACHUS KommnbrorepHsiii CTYJI, KOMITBIOTEPHAs CETh C BBIXOJOM B

1ab0paTOPHBIX 3aHATUN

kiacc kad. "TOD"

HNuTepHeT, 3KpaH UHTEPAKTUBHBIMH,
MYJIbTUMEAUMHBIA IPOEKTOP, KOMIIBIOTED
MIePCOHAIbHBIN

Y4eOHbIe ayAUTOPHH IS

K-407, Yuebuas

mapra co ckambei, CTOJI Iperno/aBareris,

MIPOBEACHUS ayIUTOPUS CTYJI, IOCKa MEJIOBas
IIPOMEKYTOUHOU
aTTeCTalluU
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSATEIIbHON PaboThI KommnbrorepHsrii MMCHMEHHBIN, BELIAJIKA JJI OEKIbI,

YUTAJIbHBIN 321

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

ITomentenus mis

3-403/6, Kabuner

CTeIUIaX, CTOM, CTYJI, mKad

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