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ITPOI'PAMMY COCTABMUJIL:

MNognucaHo aeKTpoHHoM nognuceko ®TEO0Y BO «HUY «M3U»

CsefleHuA o BRagensLe L3N M3K

Bnapeney, OLlOKOB LLLA.
IIpenonaBarens Wpermunarop___ |R1955ce2a-0ts0KoVShA-1e5b424] I.A. Onokos
(IOIKHOCTB ) (oammcs) (pacumdpoBka
TIO/ITICH)
COTI'JIACOBAHO:

PykoBonureinn
00pa30BaTEIbHON MPOrpaMMbI

MNoanucaHo 3NeKTpoHHOM nognuceko $TEOY BO «HUY «M3U»

CeeneHua o snagensie U3 MoK

Bnapeney,

Ko3zbMuHa U.C.

WaeHTndukatop

Ra036a963-KozminalS-f85c8f2a

N.C. KozpMmuHa

JIOJDKHOCTB, Y4€Has CTCNCHb, YUEHOE 3BAHHE TIOJITTUCH acn(ppoBKa
y y p
TIO/IITUCH)
MoanucaHo 31eKTpoHHOW nognuckio ®rE0Y BO «HUY «M3U»

3 v 19 CeeneHua o snagensie U3 MoK

aBeI[yIOH-U/H/I BbIHyCKaIOHIeH Bnapeney, TyJ'IbCKIfII?I B.H. o
Kad)e 1§03 NperTnduratop R292b173d-TulskyVN-7e812934 B.H. Tynbckuit
(MOJKHOCTB, y4eHas CTeNeHb, YYEHOE 3BaHHUE) (moArwcsk) (pacmindpoBka

TIO/ITIMCH)



1. HEJIX 1 3AJJAYU OCBOEHMUA N CIUITJINHBI
Ienp ocBoeHMs AMCUMILIMHBI. M3ydeHne COBPEMEHHBIX S3BIKOB IPOrPaMMHUPOBAHUA U HX
NPUMEHEHUs B HAYYHOW U MIDKCHEPHOM NesITeNIbHOCTH Ha mpuMmepe si3bika Python

33)1 A4 JUCHHUIIJIUHBI

- M3yueHne NpuHIMIIOB, METOIOB ¥ TEXHOJIOTMI MPOrpaMMHUPOBaHUs;
- U3yuenne cunTakcuca s3bika Python;
- [IpnoOpeTeHne HaBBHIKOB PELICHUS HAYYHBIX U MEDKEHEPHBIX 3ajad C MOMOIbI0 MHTEpIpeTaTopa
U MHTePAaKTHBHOW 000104KH si3bika Python.

dopmupyemble y 00ydaromerocsi KoMne Te HIUM U 3aIUIaHUPOBAHHBIC Pe3y/IbTAThl 00y4e HUS TI0
JUCLWAIUTMHE, COOTHECEHHbIE C MHAMKATOPAMM JAOCTHKe HUSI KOMIICTeH LM :

Koa u HamMmeHoBaHue

Koa u HamMmeHoBaHue

3anaHMpoBaHHbIE pPe3yJibTAThl 00y4YeHust

KOMIIETCHIIUU HHIAUKATOPA TO0CTHUKEC HUSA
KOMII€TCHIIUU
ITK-2 CrocoOHOCTh N /1-4rx.» 3Haer 3HATh:
MPUHIMATH y4acTHE B MH(OPMAIIHOH HbIE - TEXHOJIOTUH W METOJIbI pa3padoTKH

peleHnH
HCCJIe/I0BATENILCKUX 33714 B
paMKax peaau3alyu
HAay4YHOI'O MpPOEKTa

TCXHOJIOIWH, HUCIIOJIL3YyCMBIC B

HaYKC U TCXHHKC

HpPOrpaMMHOTO 00€CIeYEeHUS.

YMETh:
- B3aUMOJIEHCTBOBATh C UHTETPHUPOBAHHOM

cpenoit pa3paboTKU U UHTEPAKTUBHOM
00 OJIOUKOMA.

IT1K-3 CriocoOHOCTE
NPUHUMATh y4acCTHC B
MaTEMATHIECKOM U
KOMIIbIOTEPHOM
MOJIC/IMPOBAHIN B
AIICKTPOSHEPIrETUKE U
AICKTPOTEXHUKE

N -8pk.3 [Ipumensier B
npodecCcUoHATLHO I
JIESATEIHHOCTH COBPEMCHHBIC
METOJIbI ¥ CPEICTBA
BIBYAIM3aIMM JTAHHBIX

3HATh:
- COBpeMEHHbIe OMOMOTEKH U MOIYIHU
BBINOJIHEHUSI HAYYHBIX M MHKEHEPHBIX
pac4éros.

YMETB:
- TI0JIb30BATHCS MOAYIISIMU U

OMOIMOTEeKaM| JIJISl BU3Ya IM3aliu
HOJIy‘-ICHHI)IX JAaHHBIX.

2. MECTO JUCIHUIIJINHBI B CTPYKTYPE OBPA3OBATEJIbHON ITPOT PAMMBI BO

Jncuprmaa

OTHOCHTCA K

OCHOBHOM

npoe CCHOHAITLHOM

00pa3oBaTeNbHOM  TporpaMme

MopaenupoBaHre B 3JEKTPOIHEpreTHKe U 3MekTporexHuke (nanee — OIIOII), HampaBieHus: MOATOTOBKH
13.04.02 DnexkTposHepreTHMka M SIEKTPOTEXHHWKA, YPOBEHb OOpa30oBaHMs: BhICIIee OOpa3oBaHUE -

MarucTpaTypa.

basupyeTcst Ha ypoBHE CpeiHEeTo 00ILeTo 00pa30BaHus.

Pe3ynbrarsl 00y4eHus, NOIy4EeHHbIE TP OCBOCHUM JUCLMIUIMHBI, HEOOXOIMMBI MPU BBINOIHEHHH
BBINYCKHON KBaJU(UKAIMOHHOW pabOTHI.




3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJIMHBI
3.1 CTpyKkTypa Q¥ CIHILIMHBI

OO01ast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIAET 3 3aUeTHBIX e1uHuIIbl, 108 yacos.

Pacnpenenenue Tpy ioemMKocTH pas3zena (B 4acax) 1o BuiaM yu4eOHoH padoThl

Pasnesns/TeMbl § 5| & K
Ne | macrmmmnsl/hopmMel sl 3 OHTaKTHAs paboTa cp CoziepkaHne CaMOCTOATENTbHOM PaboTh/
/1 TP OM €3Ky TOY HOM o8| 3 Koucynpranus VKP PaGotaB Toaroroska x METOMYECKUE YKA3aHHUS
aTrecTALNN S| || 0 P T ek | wwc | i | M| comeenpe RonTpon.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBBI s13bIKa 26 1 10 6 - - - - - - 10 - Ilo020moe6Ka kK meKyuwiemy KoHmp oio:
IPOrPaMMHUPOBAHUS IMoBTOpeHue Marepuasa o pasneiy " OCHOBbI
Python. Konnexuun sI3bIKa IIporpaMmmup oBanus Python"
JnaHHBIX B Python Ilo0z0moeka Kk nabopamopnoii pabome: J1yis
11 OCHOBBI SI3bIKa 26 10 6 - - - - - - 10 - BBITIOJIHCHUS 3aI]AHUH T10 JJabopaTopHO# paboTe
IPOrPaMMHUPOBAHUS HEOOX0AMMO TP eIBAPUTENHHO U3Y UUTh TEMY 1
Python 3a7]a9¥ BBIIIOJIHEHHSI Ta00paTOopHOH paboThL, a

TaK e U3yYHUTh BOIIPOCHI BAPUAHTOB
00paboTKK PE3yIHTATOB MO U3y YCHHOMY B
pasnene " OCHOBBI SI3bIKa TP OTPAMMUPO BAHHS
Python" marepuany.

Ilo0z0moeka domauinezo 3a0anus:
[MoaroToBKa JOMAIITHETO 3aJaHHUS HATIPABIICHA
Ha 0TPabOTKY YMEHUH pelIcHHs
npodeccuoHalbHbIX3aa4. JJomamHee 3a1aHme
BBIJIACTCS CTYICHTAM 10 U3y YEHHOMY B pasjieiie
"OcHOBBHI f13bIKa TporpamMmmupoBanus Python"
Matepuaiy. JlomoMHITeIEHO CTY ICHTY

HEOOX0 MO U3y YHTh JINTEPATypy U pa3o0paTh
IIPUM €PbI BBITIOTHEHHUSI 110 IOOHBIX 32 IAHH.
IIpoBepka moMaITHeTo 3aJaHHS P OBOIUTCS IO
MIpeICTaBICHHBIM MICEMEHHBIM pa0OTaM.
CamocmonmenbHoe uzyuenue
meopemuyeckozo mamepuana: VIzyuennue
JOTIOJIHUTEIILHOTO MaTepHajaIio pa3ueiy
"OcHOBBI s3bIKa ITpOrpaMMupoBanus Python"
H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOE:
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[2], 20-30

Komneximm naHHbBIX B
Python

12

21

KOJ'IJ'ICKIII/II/I JAaHHBIX B
Python

12

CamocmonamensHoe uzyuenue
meopemuyeckozo mamepuana: VIzyuenue
JIOTIOJTHUTENILHOTO MaTeprasaro pasaeny
"Kosurekiuu qanHbIxB Python"

Ilo0z0mosxa domauinezo 3adanusn:
[NoaroToBka JOMAITHErO 3aIaHUs HATIP aBJICHA
Ha 0TPa0OTKY yMEHUH pEIlICHUS
npodeccuoHalbHbIX3aa4. JJoMmanHee 3aganme
BBIZIAETCS CTY ICHTAM T10 U3Y4E€HHOMY B pa3Jielie
"Kosurekiuu qanHabeixB Python" marepuaity.
JIOTIONHUTEIILHO CTY ICHTY HEO00X0 IMO
W3YYUTh JIMTEPATY Py U pa300parb NpUMEpbI
BBITIOJIHEHUS 11010 OHbIX 33 1aHnid. [IpoBepka
JIOMAIITHETO 3aIaHHSI [TPOBOAUTCS 110
MpeCTaBICHHBIM TUCHMEHHBIM paboTaM.
Ilodzomoeka k nabopamopnoii pabome: J1yis
BBITIOJIHCHUS 32 IAHHH 110 JJaOopaTopHOU paboTe
HEOOXO0IMMO NP EIBAPUTEILHO U3y UUTh TEMY U
3a7]a4¥ BBITIOJIHEHHSI 1a00paTOpHOU paboThL, a
TaK e U3y4HUTh BOIIPOCHI BAPUAHTOB
00paboTKH PE3yIHTATOB 0 U3y YCHHOMY B
pasnene "Koekiuu nanasixs Python"
MaTepuaiy.

I10020mo6Ka Kk meKyuwemy KOHmp ou0:
[ToBTOpEHNE MaTeprana no pazaeity
"Kosurekiuu qanHbeIxB Python"

H3yuenue mamepuanog iumepamyproix
UCHIOYHUKO6:

[7], 35-48

OOBeKTHO-
OpHEHTUPOBaHHAS
napaaurma B Python

10

31

OOBeKTHO-
OpHEHTUPOBaHHAS
napagurma B Python

10

Iloozomosxa k nabopamopnoi pabome: J1ns
BBITOJIHECHUS 3aI]AHHH 110 JJabopaTopHO# paboTe

HEOOX0AMMO P eIBAPUTENHHO U3Y YN Th TEMY 1
3aJ]a9¥ BHITIOJTHEHHSI Ta00paTOpHOM paboThL, a
TaK )K€ U3y 4HTh BOMPOCH BAPUAHTOB
00paboTKH Pe3yIIbTATOB 0 3y YSHHOMY B
pazznene "O0beKTHO -OpHEHTHP OBaHHAS
napaurma B Python" matepuany.

Camocmosmenvroe usyuernue




meopemuyeckozo mamepuana: VIzyuenue
JOTIOJIHUTENILHOTO MaTepHajaIio pa3ueiy
"OO0BEKTHO-OPUEHTHPOBAHHAS [TAPAIUTMA B
Python"
Ilo0z0mos6Ka domauinezo 3adanusn:
[NoaroToBka JOMAITHEro 3aJaHUs HATIP aBJICHA
Ha 0TpabOTKy YMEHHUH peICHHUS
npodeccuoHalbHbIX3a4a4. JJoManHee 3aaHne
BBIJIACTCS CTYICHTaM I10 H3YICHHOMY B pa3eie
"O0BEKTHO-OPUEHTUPOBAHHAA [TapaUTMa B

P p p
Python" marepuanty. Jl0TOJIHUTENBHO CTY ICHTY
HEOOXO0IMM O U3YUUTh JIUTEPATYPY U pa3o0Opath
IIPHUM €PbI BEITTOIHEHHS 10 JOOHBIX 38 TaHU .
[poBepka foManIHeTo 3aiaHKs P OBOIUTCS IO
TP € ICTABIICHHBIM ITHCEMEHHBIM pa0oTaM.
Ilo0z20mo6Ka Kk mexyuwiemy KoHmp ouo:
IToBTOpEHNE MaTepraa 110 pasuety
"OO0BEKTHO-OpUEHTHPOBAHHAS [TAPAUTMA B
Python"
H3zyuenue mamepuanog 1umep anmypHuix
UCHOYHUKOE:

[4], 16-38

4 DyHKIUOHATbHAS 12
napaaurma B Python

41 DyHKIIMOHATIbHAS 12
napajurma B Python

CamocmonmenbHoe uzyuenue
meopemuyeckozo mamepuana: sydenue
JOTIOJTHATENIEHOTO MAaTepHAIATIO Pa3aeiy
"DyHKIOHATBHAsI TapamrMa B Python"
Ioozomoeka domaunezo 3adanus:
INoaroToBKa JOMAIITHETO 33JaHUS HATIPABIICHA
Ha 0TpabOTKy yMEHHUI pelIeHus
npodeccuoHaTbHbIX3aa4. JloMalmHee 3a1aH1e
BBIZIAETCS CTYICHTAM 10 M3y Y€HHOMY B pasjere
"DyHKIFOHANBHAsI TapamrMa B Python"
MaTepuaiy. JlonoMHUTEeIbHO CTY JCHTY
HEOOX0AMMO U3y UHTh TUTEPATypy U pa3oopaTh
IIPHUM €PbI BEITTOIHEHHS 110 JOOHBIX 38 TaHU .
IIpoBepka foMAaIIHETO 3aJaHHS P OBOAUTCS IO
TP €CTaBICHHBIM TCBMEHHBIM Pa0OTaM.

Ilodzomoeka k nabopamop noit pavome: s
BBITOJIHECHUS 38 I]AHHH 110 J1Ja00paTopHOU paboTe
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HE00X0IMMO NP eIBapUTEIbHO U3y UUTh TEMY U
3aJ]a4y BBITIOJIHEHUAIA00paTOpHOM paboOThL, a
TaK e U3y4HUThb BOIIPOCHI BAPUAHTOB
00paboTKH Pe3yIHTATOB M0 3y YSHHOMY B
pasnene " OyHKIMOHAIbHAs IapaAUIMaB
Python" marepuay.

110020 mo6Ka kK meKyuwemy KoHmp ouo:
INoBTOpEHUE MaTepyaa 1o pasaety
"dyHKIMOHATbHAS Tapaurma B Python"
H3zyuenue mamepuanog 1umep anmypuvix
UCOYHUKOE:

[6], 44-57

5 PaboTa c paitmamu u
JaHabME B Python

51 Pabotac daiimamu u
JaHHbIMU B Python

I10020mo6Ka K meKyuiemy KO Hmp oio:
IToBTOpeHne Marepuaa 1o pasneiy "Pabora ¢
¢aiinamu 1 janabIME B Python"

Ilodzomoeka k nabopamopnoii pabome: J1yis
BBIITOJTHCHUSI 33 JJaHHH 110 JIaOopaTopHOH paboTe
HEOOX0AMMO TP eIBAPUTENHHO U3Y UNTh TEMY 1
3aJ1a4¥ BBITIOJTHCHHS 100 paTOpHOM PabOThI, &
TaK e U3y4YHUTh BOIIPOCHI BAPUAHTOB
00paboTKH PE3yIHTATOB 0 U3y YCHHOMY B
pasnene "PaboTa c paiinaMuu JaHHBIM U B
Python" marepuany.

CamocmonmensHoe usyuenue
meopemuyeckoeo mamepuana: Vsyuenue
JIOTIOJTHUTEIIbHOTO MaTepHAJIATIO PA3/ICITy
"Pabora ¢ aitmamu n ranasIME B Python"
Ilo0z0mosxa domauinezo 3adanusn:
[MoaroToBKA JOMAIITHETO 3aJaHHUS HATIPABJICHA
Ha 0TpaOOTKY YMEHUH peLIeHHs
npodeccrnoHaTbHBIX3a0a4. [loManmHee 3ajaHIe
BBIJIACTCS CTYICHTAM I10 U3y YCHHOMY B pasJiesie
"PaboTa c painamu 1 tauHbIMA B Python"
Martepualiy. JJonoIHUTeBHO CTy ACHTY
HEOOX0AMMO U3y UHTh TUTEPATypy U pa3oopaTh
[IPHUM ePbI BBITOIHESHIS 10 OO HhIX 33 IaHU .
[IpoBepka moMaITHETO 38 JaHHS P OBOIUTCS IO
TP eICTABICHHBIM ITHCEMEHHBIM PaboTaM.
H3yuenue mamepuanos numepamypHsix
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UCMOYHUKO6.

[5], 46-65

BubnmoTtexu u Moy
BBITIOJIHCHUS HAY4Y HbIX
Y MHKCHEPHBIX
pac4yéToB

6.1

bubmotexku U Mo 1y T
BBIMTOJTHEHUSI HAYYHBIX
Y MH)KEHEPHBIX
pacuéros

1lo020moeKa Kk meKyuiemy KoHmp oo:
IloBTOpeHue Mmarepuara o paseiy
"BrbIMoTeKH 1 MO Ty 1 BBITIOIHEHIST HAYdHBIX
U UHXEHEepHbIXpacuéToB"
Iloozomoeka k nabopamopnoii pabome: J1is
BBITIOJTHEHUS 33J]aHUH 10 JTaOopaTOpHO U paboTe
HE0OX0IMMO NP eIBapUTEIbHO U3y YHTh TEMY U
3aJ]a4y BBIIOJIHEHUATa00paTOpHOM paboThL, a
TaK ’e U3y4HUTh BOIIPOCHI BAPHAHTOB
00paboTKH Pe3yIITATOB 0 3y YeHHOMY B
pasnene " buOIMoTeKr M MO Iy JIM BBITTOJIHEHUS
Hay4HbBIXY HHXXEHEPHBIXpacUyETOB" MaTepually.
Iloozomoexa domawnezo 3ad0anusn:
[NoaroToBka JOMAIITHEroO 3aJaHUs HANPaBJIeHa
Ha 0Tpa0OTKY YMEHHH peLIeHHs
npodeccrnoHaTpHEIX3a1a4. JloManmHee 3a1aHre
BBIJIA€TCS CTY ICHTaM I10 U3y YEHHOMY B pa3/ese
"BrbIMOTEeKH 1 MO Ty 71 BBITIOIHEHIST HAYIHBIX
Y MH)KEHEPHBIX pacy&ToB" MaTepuanty.
JIOoTIOTHUTENBHO CTY ICHTY HEO0X0IMMO
W3YYUTh IUTEPATYPY U pa300pars NpUMepbl
BEITIOJTHEHUS TI0100HBIX3aaaHuH. [IpoBepka
JIOMAILIHETO 3a1aHUsI TP OBOAUTCS 110
MPEJICTABICHHBIM TMCHMEHHBIM paboTaM.
Camocmoamenvroe uzyyeHue
meopemuyeckozo mamepuana: VIzyuenne
JIOTIOJTHUTENILbHOTO MaTepHaiano pa3aeiy
"BUOIMOTEKH U MO Ty 1 BHITIONMHEHHS HAYYHBIX
Y MH)KEHEPHBIXpacuEToB"

H3yuenue mamepuanog numepamypHslx
UCHIOUHUKO06:

[5], 64-80

DK3aMeH

36.0

0.5

335

Bcero 3a cemecTp

108.0

32

16

0.5

24

33.5

HToro 3a cemecTp

108.0

32

16

0.5

57.5




IIpumeuanmue: Jlex — nexiyn;, Jla6 — nabopatopusie padotsr; [Ip — npakrmieckue 3auatus; KIIP — aynuropHbie KOHCYIbTalMM 10 KYPCOBBIM
npoekraM/paboram; MKKII — nHnuBUnyanpHbIe KOHCYJIBTAIMM TI0 KYpPCOBBIM IpoekTam/padoram; I'K- rpymmoBbie KOHCYJIbTAIMK TIO pa3zeiiam
nuctmrmebl; CP — camocTostensHas padora crynenra; UKP — nnas konrakraas padora; TK — rexymmit korTpons; [1TA — npomexyrodnas
aTTecTalWs



3.2 Kparkoe coaep:xkaHue pa3jiejoB
1. Ocnoewi azvika npozpammuposanus Python. Koanexuuu oaunvix ¢ Python

1.1. OcHoBHI s13bIKa TporpammupoBanus Python

WurepnperaTop 1 uHTepakTuBHas odonouka. PIP. Tumbl nannbix B Python. IlpuBenenue THmos.
OO6nacTh BUAUMOCTHU TiepeMeHHBIX. [luKibl, ycioBus, maccuBbl, ¢yHKImM. Pabora co cTpokamm.
Pa3paborka npocTeHmx nporpamm.

2. Koanexuuu oaunvix 6 Python

2.1. Komnexmm nansbiX B Python

Komnexipm. Crmcky, KOpTeXu, clioBapy, MHoXkecTBa. OO07acTh TPUMEHEHHS, OTJIMUMS.
BceTpoennbie GyHkimm s paboThl ¢ KOUIEKIMAMU. Pabora ¢ BIOXKEHHBIMM CIMCKaAaMH U APYTUMHU
CTPYKTYpaMu JaHHBIX..

3. ObvexkmHo-opueHmuposantas napaouzma 6 Python

3.1. O6beKTHO-OpHeHTHpOBaHHAs TapaaurMa B Python
OOmbexkTHO-OpueHTHpOBaHHAsT TapagurmMa B Python Knaccel, 00BEekTH, TONS, METOIBI.
KonctpykTopbl, 061acTh BUIUMOCTH Tonieit u metonoB. HacnenoBanue. IlommvopdmM..

4. OyuxyuonanvHas napaouzma 8 Python

4.1. ®dynkipoHanbHas mapaaurma B Python

@ynkipoHanbHast mapaaumrmMa B Python UYwcteie ¢yHkipm. @OyHKIMM BBICIIETO TOPSIKA.
AHOHUMHBIE (YHKIMH | JIIMO/1a-BBIPAKEHI. .

5. Paboma ¢ pavinamu u oaunvimu 6 Python

5.1. PaGora ¢ ¢aiinamu u nanssiMu B Python
Pabora ¢ ¢aittamu u nanseiMu B Python Monyns pabotsl ¢ daittamu. Pexumbl paGoThl C
(datimamu. Ytenwe, 3ammch u ynanenre. CSV. JSON. XML..

6. Bubauomexu u MoOYaU 8bINOIHEHUS HAYYHBIX U UHICEHEDHBIX DACYEMO8

6.1. buOaMOTEeKN M MOAYNH BBHITIOJIHEHHUSI HAYUHBIX U MEKEHEPHBIX pacuy&ToB

bubnmorekn u MOIyNM BBHINOJMHEHWS HAYYHBIX W MHKEHEPHBIX pacuéToB bubmmorexa SciPy.
bubmoreka NumPy. WurepaktuBHast oOomouka IPython. buGmmorexka Pandas. bubmmorexa
Matplotlib. buommorexka SymPy..

3.3. TeMbl NpaKkTUYe CKUX 3aHATHH
HE TPETyCMOTPEHO

3.4. Tembl 1a00pPaTOPHBIX padoT
1. BBogHas maGopaTopHas pabora;
. Pemenne 3a/1auu ¢ MCTIONB30BAHMEM KOJUIGKIMN JAHHBIX;
. Pa3zpaborka nporpaMMsl ¢ UCTIONIb30BAHUEM HCKITIOYEHUS M OOHApY)KEHHE OILIMOOK;
Pemrenne 3a7a4u ¢ UCTIONIB30BaHUEM KJIaCCOB;
Pemenue 3amaun ¢ HCTIONIb30BaHUEM AHOHMMHBIX (DYHKIMNA M (PYHKIMA BBICIIETO TIOPSIKA;
. Pemenne 3a1aun co CTPYKTYPHUPOBAHHBIMYU  (hailiaM;
. [Ipumenenne Gubmorekn NumPy;

S o NNV L TOR
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8. [Ipumenenne Oubymorexku Matplotlib.

3.5 KoncyabTanumn

Texywuu konmpos (TK)

1. KoHcynpTamym HampaBieHbl Ha TOMYyYEHHE WHAWBUIYAJBLHOTO 3aJaHMsl JJIS BBITIOJIHEHUS
KOHTPOJIbHBIX MepompHsaTHid 1o pasaeiy "OCHOBBI si3blka porpaMmupoBanus Python"

2. KoHcynbraliyy HampaBjie€Hbl Ha TOTy4Y€HHWE HWHIMBUIYAJbHOTO 3aJaHUs JJIS BBITIOJHEHHS
KOHTPOJIbHBIX MeporpusaTuii mo pazaeny "Komnekimu manxbix B Python"

3. Koncynpraimm HampaBiieHbl Ha TMOMY4YE€HHWE WHIMBUAYaJbHOTO 3aJaHusl NIl BBITIOJHEHUS
KOHTPOJIbHBIX MeponpusiTuid 1o pazfeny "OOBEKTHO-OpMeHTHpPOBAaHHAS TapagurMa B
Python"

4. KoHcynbTalmy HamnpaBieHbl HA TMOJyYEHHE WHIMBHUIYaJIbHOTO 3aJaHUS JUI BBINOIHEHUS
KOHTPOJIbHBIX MEpOIpHsATHiA 1o pasfeny "dyHkunoHanbHas mapaawrma B Python"

5. KoHcynbraiym HampaBieHbl HAa MOIyYEHHE WHIMBUIYAJbHOTO 3aJaHus I BBINOJHEHHS
KOHTPOJIbHBIX MeponpusaTHil 1o pasaeny "Padora c daitiamu u manasiMu B Python"

6. KoHcynpramym HampaBieHbl Ha TOTy4Y€HHWE WHIMBUIYAJbHOTO 3aJaHUs JJIST BBHITIOJHEHHS
KOHTPOJIbHBIX MEpONpUATHA 1Mo pazfeiy "BuOnMoTeku M MOIY/W BBINONHEHUS HAYYHBIX U
MHKEHEPHBIX pacuéToB"

3.6 TemaTuka KypcoBbIX PO€ KTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa He MpelyCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ieJ ioB IUCHUIUVINHBI M ()OPMHUPYEMbIX B HUX KOMII€TEHIU it

3araHupoBaHHbIE PE3yJIbTAThl 00YUEHHS T10

Homep pa3zaena IucUMITTMHBI

OneHOYHOE CPeACTBO

JIVCLIMIUTAHE Komer (B coorBeTcTBHM C 11.3.1) (THI 1 HAUMEHOBAHME )
MH/TUKATOPOB
(B COOTBETCTBHH C pa3ziesioM 1) 1| 2[3]4]5]6
3HaTh:
TEXHOJIOTHM W METOJBI pa3paboTKu WJI-4 R KonrponpHast padora/OcHoBbI si3bika Python
MPOrPaMMHOT0 00eCTIeY CHUS TIK-2
COBpPEMEHHbIE OMOIMOTEKH U MOIYJIH KonrponbHas pa6ota/O0beKTHO-OpHEHTUPOBAHHAS
BBITOJIHEHUST HAaYYHBIX M MHKEHEPHBIX N I-8pik-3 + |+ mapaaurmMa B Python. @yHKIMOHABHAS TIapajurMa B
pacuéroB Python
Ymern:
B3aUMO/IEIICTBOBATh C MHTETPUPOBAHHOM KonrponsHast pabora/Pabora ¢ paitaMu 1 JaHHBIMU
cpezoi pa3pabOTKH U UHTEPaKTUBHON -4k + B Python
000JI0UKOH
T0JIb30BaThCA MOAYIAMH U OUOIMOTEKaMU VJT-811c.5 + | Konrpombrasi pabora/bubinorexu 1 Moxynu

JJI1 BU3yaJnu3dalii  TIOJTYYCHHBIX JaHHBIX

BBITIOJTHCHISI HAaYYHBLIX W MHXXCHCPHBIX paC‘IéTOB
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOYHBIE CPEJICTBA JJISI
KOHTPOJISI OCBOEHMSI PE3YJIBTATOB OBYUYEHUS 11O JUCLUIIJIUHE
(TEKYL{ U KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
MO JUCLUILIUHE)

4.1. Tekyummmii KOHTPOJIb ycIIeBae MOCTH
1 cemecTp

Popma peampaimn: KomIbroTepHOE 3a1aHue
1. buOMMOTEeKN W MOAY/M BBITIONHEHUST HAYYHBIX U MHKEHEPHBIX pacuéToB (KoHTpombHas
pabora)

®opma peammzaimy: IlucbmenHast pabora
1. O6bexTHO-OpueHTUpoBaHHass mHapaaurMa B Python. ®@ynkimonanbHas mapaaurma B Python
(KonrponbHas pabora)
2. Pab6ora c aitnamu u nanaeiMu B Python (KonrponbHas pabora)

®Popma peampaimu: _[IpoBepka 3amanus
1. OcHoBnl s3bika Python (KonTponsHas padora)

bamibHO-peTHHrOBasi CTPYKTypa JUCUMIUIMHBI SIBJIIETCS MPWIOKEHHEM A.

4.2 IIpomeskyTo4Hasi aTTe CTALMS 110 AUCHHUIJINHE

Orzamen (Cemecmp Nel)
Ornenka omnpenensercss B cooTBeTcTBHM ¢ IlonokeHneM o OayuIbHO-PEHTHHTOBOW CUCTEME I
ctynenroB HUY «MOW» Ha ocHOBaHMM CEMECTpPOBOW M aTTECTALMOHHON COCTaBIISIOIIUX.

IIpumeyanne: OneHOUHbIE MaTEPHAIIBI 110 AVCIMIUIMHE MPUBEACHBI B (POHIE OLEHOYHBIX
marepuasioB OITOII.

5. YYUEBHO-METOJANYECKOE OBECIIEYEHHUE U CHUIIIMHbI

5.1 [leyaTHbIE U /1€ KTPOHHbIE H3TAHUS :

1. bizmm, . Python. Knura peniernrroB = Python Cookbook : mep. ¢ anrn. / JI. b, b. K. [[xoHc .
— Mockaa : JIMK IIpecc, 2019 . — 648 c. - ISBN 978-5-97060-751-0 .;

2. I'ypukos, C. P. OcHOBBI aJlropuTMHU3alMM U TporpaMMmupoBanus Ha Python : yueGnoe mocobue
JU1s1 y9€OHBIX 3aBEICHHH, PealiBYIONMX MPOrpaMMy CPEeIHETO MpodecCHoHaIbHOrO 00pa30BaHUS
no crempaigbHocTsIM (09.02.01 "KommbrorepHbie cucteMbl 1 koMIuiekchl'", 09.02.02
"Kommbrotepusie cetu", 09.02.03 "[IporpamMmmupoBanue B KomIblOTepHbIX cucTemax" u ap./ C. P.
I'ypukoB . — M. : @opym : THDPA-M, 2019 . —343 c. — (Cpeanee npodeccruoHaabHOe
obpazoBanme) . - ISBN 978-5-00091-553-0 .;

3. ®omuH, I'. A. OcHoBBI mporpamMupoBanms Ha Python : MeTomnaeckue ykazaHus 1o
BBITIOJTHEHHIO J1ab0opaTopHBIX padoT no auciwmmumue "TIporpamMHoe obecrieueHue
ABTOMATM3UPOBAaHHBIX cucTeM" mo HampaBieHmo 27.03.04 "YmpapiieHre B TEXHHIECKHX
cuctremax"/I'. A. ®omun, Har, uccnen. ya-tr "MOUN" (HUY'"MBOU") . — M. : U3a-Bo MBU, 2019 .
—36 c.

http//elib. mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10989;

4. Xappucon, M. Kak ycTpoen Python : run ams pazpaboTdmkoB, IpOrpaMMHUCTOB H
uHTepecyromuxces : nep. ¢ anri. / M. Xappucon . — CII6. : [Turep, 2019 . —272 c. — (b-xa
nporpamMmucta) . - ISBN 978-5-4461-0906-7 .;
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5. B. M. lllenyawsko- "S3b1k porpaMMUpoBaHusl BBICOKOTO ypoBHS Python: dyHKImH, CTpyKTYphI
JaHHBIX, JonoHUTeNbHbIe Moy, M3narenscTBo: "KOXHBIN (enepanbHblii yHUBEpCUTET",
Pocrtos-Ha-/lony, Taranpor, 2017 - (108 c.)

https://biblioc lub.ru/index.php? page=book& id=500060;

6. 3narononbckuii 1. M.- "OcHOBBHI mporpaMMupoBanus Ha si3bike Python", (2-oe w3n., ucmp. u
nor.), MU3narensctBo: "IIMK Ilpecc", Mockga, 2018 - (396 c.)
https://e.lanbook.com/book/131683;

7. Cy3u P. A.- "S3bix mporpammupoBanust Python", (2-e m3n.), U3natensctBo: "MHTYUT",
Mocksa, 2016 - (350 c.)

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

5.2 JInune H3MOHHOE U CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe obecrieyeHue:
1. COO "TIpomerTeif'";

2. Windows;

3. Maiian BuneokondepeHuy;

4. Pacrmcanve yuyeOHbIX 3aHATHH;

5. Aarumaruat BY3;

6. Acrobat Reader;

7. Python.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccHoHATbHbIE 0a3bl JAHHBIX H HH(POPMALMOHHO -
CIIPABOYHBbIE CHCTEMBbI:

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

2. 3BC "YHuBepcHuTeTCKAsi 0M0JIHO0TEKA OHIANH" -

http//biblioc lub.ru/index. php?page=main_ub_red

3. Hayunasi snekTpoHHas 6ubmoTeka - https://elibrary.ru/

4. baza nanubix BUHUTH online - http//www.viniti.ru/

5. baza nanubIx Scopus - http//www.scopus.com

6. HanoHajabHast 3j1e KTpoHHast 6udmoTeka - https://rusneb.ru/

7. 9BC "KoucyabTanT crygenTa" - hitp//www.studentlibrary.ru/

8. DaexTponnas 6mb6amoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

9. IMopraj oTKPLITHIX AaHHBIX Poccuiickoii ® exepannu - https://data.gov.ru

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA M COLHAIbHOM 3alUTHI PO -
https://rosmintrud.ru/opendata

11. ba3a oTKPBITHIX JaHHBIX PO (ecCHOHATBbHBIX CTAHAAPTOB MU HUCTEPCTBA TPY/Aa H
conunaabHo¥ 3ammuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsiona Inyy-reestr-professionalnykh-standartov/

12. Uudopmannorno-cnpapounas cuctema « Kogexc/Texakcnepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

13. HaunoHanbHBIH MOPTAJI OHJIAIH 00y4e HUsI K OTKPBITOE 06pa3oBanue» - https://openedu.ru
14. OrkpbiTas yauBe pcuterckas uHGopmanuonHas cucrema «KPOCCHUS» -
https://uisrussia.msu.ru

15. OpunuanbHbIii caiT MUHHCTEPCTBA HAYKH U BbIcIIero oopazoBanus Poccuiickoii

@ e nepaunum - https://minobrnauki.gov.ru

16. OpuunanbHblii caiiT @ e AepanbLHOI cJIyK0bI 10 HAA30pY B cdepe 00pa3oBaHUA U HAYKH -
https://obrnadzor

17. ®enepanbubiii moptai "Poccuiickoe o6pazosanne" - http//www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECINIEYEHUE JMCIOUIIJIMHBI

Tunm nomemeHust Homep aynuropumn, OcHameHue
HAUMECHOBAHME
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Y4eOHbIe ayauTopun 1S

K-407, YueOnas

mapra co CKaMBCI;’I, CTOJ MpEIIoAaBaTCJIA,

MPOBEJICHKSI JICKIMOHHBIX ayJIUTOpUsI CTYJ, JOCKa MEJIOBas
3aHATUN U TEKYIIETO
KOHTPOJISt
YueOHbIe ayIuTOpUH IS 3-402/10, CTOJI TPETIOIaBATENIsI, CTOJI KOMIBIOTCPHBIIH,
TPOBEICHUS KommbroTepHbIit CTYJ1, KOMIIBIOTEPHASI CETh C BHIXOJIOM B

71a00paTOPHBIX 3aHATUN

kiace kag. "TOD"

NHrepHeT, 5KkpaH MHTEPAaKTUBHBIM,
MYJIbTUMEIUAHBINA MPOEKTOP, KOMIBIOTEP
MIEPCOHAJTLHBIN

VYueOHbIe ayauropun 1S

K-407, Yuebuas

napra co CKaMbei, CTOJ MperiogaBaTeIs,

TPOBE [ HUSI ayJIUTOpUst CTYJI, IOCKa MEJIOBast
IIPOM €Ky TOYHOM
aTTeCcTalH
ITomenenna s HTB-303, CTOJI KOMIIBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEJILHON pabOoThI KomnbroTepHbIii [MCHbMEHHBIN, BEIIAJIKa IS OJEK/IbI,

YUTAJIbHBIN 3a1

KOMIIbIOTEpHas CETh C BbIXO/IOM B MHTEpHeT,
KOMIIBIOTEP MEPCOHANIBHBIM, TPUHTED,

KOHIHMIMOHED

Ilomemenust s

3-403/6, KabumeT

CTEeJUIaX, CTOM, CTYI, MKad

KOHCYJIbTUPOBAHUS COTPYJHUKOB Kad.
HTOBH
ITomemenus s XpaHeHUs 3-403/50, CTyJ, mKad
o0opynoBaHusI U y4eOHOTO [Tomemenre xad.
WHBCHTAPS "TOD"
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Ipunoxenne A

BAJUIBHO-PEUTUHIOBASI CTPYKTYPA JJUCHUILIUHBI

CoBpeMEHHBIE SI3bIKA TPOTPAMMUPOBAHUsI

(Ha3BaHME JVICLMIUINHBI)
1 cemecTp

IlepeyeHb KOHTPOJBLHBIX M€ PONPHUITHI TEKYIIET0 KOHTPOJISI yCIie BA€MOCTH 10 U CIUTIIHHE

KM-1  OcHoBsl si3b1ka Python (Korrponbaast padora)

KM-2  OO0bexTHo-opueHTHpoBaHHas mapaanrMa B Python. dyHkimoHanpHas mapagurma B Python
(KonrponbHas pabora)

KM-3 Pab6ora ¢ ¢dainamu u nanasiMu B Python (Konrpomshast padora)

KM-4  bubimoTekn W MOIYJM BBITOJIHCHUST HAYYHBIX U MEDKCHEPHBIX pacuéToB (KoHTponmbHas pabora)

Bujx npome:xyTo4uHo# arTecTanum — DK3aMeH.

Wunexc KM- | KM- | KM- | KM-
Homep Pasznen quciruiHe! KM: 1 2 3 4
pasnena Henemns 4 8 12 14
KM:
1 OcHoBhI s13b1Ka TporpammMupoBanmst Python. Komteximm

naHHeIX B Python

11 OcHoBBI si3bIKa MporpammupoBanust Python +

2 Komrexkiwm manubix B Python

2.1 Komnexiwm mannbix B Python +
3 OOBeKTHO-OpHUeHTUpOBaHHAs mMapaamrma B Python
3.1 OObeKkTHO-OpHeHTHpOBaHHas Mapaaurma B Python +

4 OyHKIMoHaMbHAsA TapaaurMa B Python

4.1 OyHKIMOHaNMbHas mapaaurma B Python +
5 Pabora c ¢aitnamu u nanssimu B Python
5.1 Pabora c ¢haitnamu u nanssimu B Python +
6 bubnroTexu 1 MOIy/M BBINOIHEHUS HAYYHBIX U
MHKCHEPHBIX PacyéToB
6.1 bubnroTexu 1 MONYIM BBINOIHEHUsS HAy4YHBIX U +

HMHKCHEPHBIX PACUETOB

Bec KM, %:| 15 25 25 35

16



