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

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBaHue 00pa3oBaTejibHON NPOrpaMMbl. JJIEeKTPOIHEPreTHKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
BBIYUCJ/IUTEJBHBIE KOMIIVIEKCHI B QJIEKTPOOHEPT'ETUKE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.16.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

8 cemectp - 14 yacos;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

8 cemecTp - 28 yaca;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

8 cemecTp - 65,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

8 cemecTp - 0,3 yaca;
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1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Hean OCBOEHUA AUCHMIINHBI: H3y4YeHHUe OCHOB 00BEKTHO-OPUEHTUPOBAHHOTO
nporpaMMUpOBaHus Ha s3bike Python. W3ydeHnwe ocHOB paboOThl € MPOrpaMMHO-aNIapaTHBIM
komriekcoM [IJIDC, o6paborkm JSON, XML wu Comtrade-daiinoB, SQLite 06a3 maHHBIX H
B3aMMOJICHCTBYS ¢ HUMU Tipu oMoty Python.
3agaum QM CHUITHHBI
- U3Y4YCHHE MIPUHIUIIOB 00BEKTHO-OPHUEHTUPOBAHHOTO TIPOTPAMMHUPOBAHUS;
- MOJIyYeHHEe HAaBBIKA B CO3/IaHUH AJITOPUTMOB Ha SI3bIKE MporpaMMmupoBanus Python;
- U3YYCHHE CTPYKTYP TEKCTOBBIX (haIIOB;
- MPUOOPETEeHNE HaBbIKa pabOTHI C IPOrpaMMHO-anmapaTHeiM kKoMriekcom L[JIDC.

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

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4YeHnsl
KOMIIETEeHIIH HH/IHKATOPA T0CTHKEHHSI
KOMITETeHIIH
I1K-1 Cniocoben W JI-5nk-1 AHanu3upyer 3HaTh:
y4acTBOBATH B pe3yibTaThl PACYETOB H - OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
MIPOCKTUPOBAHUHU OOBEKTOB | MCCIICOBAHUI HpOorpaMM1poOBanus;
podecCHOoHaTbHOM - IOAXO/IbI K pa3paboOTKe alrOpUTMOB;
NesATeTbHOCTH - CTPYKTYpPY ¥ HOpMaJu3aiuio 6a3
JIAHHBIX.
YMETB:

- aHAJIM3UPOBATh HH(OPMAIIHIO B
napagurme 00beKTHO-OPHEHTHPOBAHHOTO
IPOTPaMMHUPOBAHUS;

- 00pa0aThIBaTh U XPAaHUTh MOJYYEHHYIO
nH(pOpMaIIHIO;

- IPEJCTABIATh UH(OPMALIHUIO TIPH
MTOMOIIIM M3yYEHHBIX TEXHOJIOTHH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOTPAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON Mporpamme
Onextposnepreruka (mamee — OIIOII), nanmpaBnenuss nmoarotoBku 13.03.02 DnexTposHepreTuka u
3JIEKTPOTEXHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00Opa3oBaHue - OakamaBpHar.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH JTUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOoTBHI.




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 — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBEI 22 8 2 6 - - - - - - 14 - Iloozomogka k nadopamopnoii pabome:
NpOrpaMMUPOBAHUS Ha IMoaroroka x naboparopHoii padote No3
Python Iloozomogka k 1abopamopmnoit pabome:
1.1 Python BBenenue. 11 1 3 - - - - - - 7 - IMoaroroBka x aboparopHoii padote No2
1.2 OOBbekTHO- 11 1 3 - - - - - - 7 - Ilooz0mogka K nabopamopHoii pabome:
OPUEHTUPOBAHHOE IToxroToBka k 1aboparopHoii padote Nel
POrpaMMHpPOBaHUE. Ilo0z0mogKa K meKyuiemy KOHmMpoio:
3amura taboparopHOi paboThI No2
Ilo0z0mogKa K meKyuiemy KOHmpoio:
3amura taboparopHoit padoTsr Nel
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
TeopeTHdeckoro Marepuaina (6 gaca) [basosie
00BEKTHI U onepamnru ¢ HUMHU B A3BIKE
nporpammupoBanus Python : taboparopHsiii
MpaKkTUKyM 1o aucuuiunze "[IporpamMuoe
obecrieueHre aBTOMaTHU3UPOBAHHBIX CUCTEM" 110
HanpasiieHuto 27.03.04 "Ypasienue B
Texanaeckux cucremax", omuu I'. A., 2019,
YK 621.398 ©762], ctp. 3-12
H3yuenue mamepuanos 1umepamypHsix
UCHOYHUKOG:
[1], 1-15
[2], 13-18
2 AJNTOPUTMBI U 26 2 6 - - - - - - 18 - Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
1a0I0HBI 3amura maboparopHoit paboTs! Ne3
IIPOEKTUPOBAHUS B Iloozomoexa k nabopamopnou padome:
Python IToaroroBka k maboparopHoit pabore Ned

4




2.1

KommnekcHas

pa3paboTka rnmporpamm

B Python

14

10

2.2

ANTOpUTMBI

12

Camocmoamenvroe usyuenue
meopemuueckoz2o manepuana: N3ydenne
TeopeTnyeckoro Marepuana (4 daca) [bazossie
00BEKTHI M OTICPAINU C HUMH B SI3bIKE
nporpammupoBanus Python : mabopaTtopHsrii
MpakTUKyM 1o apucuutumHe "[IporpaMMuoe
obecrieueHre aBTOMaTH3UPOBAHHBIX CUCTEM" TI0
HanpasieHuto 27.03.04 "Yupasnenue B
Texanyeckux cucremax", DomunI'. A., 2019,
YK 621.398 ©762], ctp. 13-18

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[2], 25-32
[4], 54-58

ba3e1 JaHHEBIX U

BBIYHCIICHUS Ha

MHOTOSIZICPHBIX
MallgHax

13

3.1

MHoOromnoTo4Hoe u
ACHHXPOHHOE
IPOrpaMMHpPOBaHHUE

3.2

Ba3e1 ganHbIX

Iloozomogka k 1abopamopmnoit pabome:
IMoxroToBka Kk 1abopatopHoii padote Ne 6
Ilodzomoeka K 1adopamopnoit padome:
[MonroroBka k mabopatropHOit padote Ne 5
Ilo0z0mogKa K meKyuiemy KOHmMpoio:
3amura maboparopHOi paboThl No5
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
3amura 1abopaTopHoii paboTsl Ned
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
TeopeTHYecKoro Marepuaina (2 gaca) [basossie
OOBEKTHI U OTIEpPAllUU C HUMH B S3bIKE
nporpammupoBanus Python : naboparopHsblii
MpakTUKyM 1o aucuuruintae "[IporpaMMmuoe
obecrieueHre aBTOMaTH3UPOBAHHBIX CHCTEM " IO
HanpasiieHuto 27.03.04 "Ypasienue B
Texaundeckux cucremax', Gomun I'. A., 2019,
YK 621.398 ©762], ctp. 18-25

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[6], 20-25

Knuent-cepsepnoe
B3aUMOJICHCTBUE U
COBPEMEHHBIE BHJIbI
TEKCTOBBIX (haiiiioB

13

Iloozomoexa Kk nadopamopnoit pagome:
[ToaroroBka k maboparopHoit padore Ne 7
IToozomoeka K mexkywemy KOHmMpOJIo:
3ammura 1abopaTopHOi paboThl Ne6




4.1 Knuent-cepBepHbie 6 2 2 - - 2 - CamocmoamensHoe usyuenue
ApXUTEKTYpy U meopemuueckozo mamepuana: Visyaenue
TEXHOJIOTHHI TeopeTnyeckoro Marepuana (6 uacos) [bazoBsie
4.2 @DopMaThl TEKCTOBBIX 7 2 3 - - 2 - 00BEKTHI M OTICPAINU C HUMH B SI3bIKE
¢aiinos nporpammupoBanus Python : maboparopHsrii
MpakTUKyM 1o apucuutumHe "[IporpaMMuoe
obecrieueHre aBTOMaTH3UPOBAHHBIX CUCTEM" TI0
HanpasieHuto 27.03.04 "Yupasnenue B
Texanyeckux cucremax", GomunI'. A., 2019,
YK 621.398 ©762], cp. 26-31
H3yuenue mamepuanog iumepamypHsix
UCIOYHUKOB:
[5], 50-65
5 [Tporoxomnsr 10T, 16 4 6 - - 6 - Ilo0z0mogKa K meKyuiemy KOHmpoiio:
COBpEMEHHBIE 3amura nabopatopHoii paborsr N7
BBIYHCIIUTEIIbHBIC Camocmoamensnoe uzyuenue
KJIacTepHl U meopemuyueckozo mamepuana: Vzyaenne
MpOTpaMMHBIE TeopeTHyeckoro marepuana (4 gaca) [bazossie
KOMIUIEKCHI 00BEKTHI M OTICPAIlNU C HUMH B SI3bIKE
5.1 [IpoTokosr 6 2 2 - - 2 - nporpammupoBanus Python : maboparopHsrii
B3aUMOJEHCTBUS uepe3 IpaKTUKyM 1o gucuuiuze "[Iporpammuoe
Opoxepa-cooOIIeHIHA obecrieueHre aBTOMaTHU3UPOBAHHBIX CUCTEM" 110
5.2 OTtedecTBEHHBIC U 5 1 2 - - 2 - HanpasyieHuto 27.03.04 "Ypasnenue B
3apyOeKHbIC TexHuueckux cucremax", ®omun I'. A., 2019,
MOJCTUPYIOLTHE YK 621.398 ®762], ctp. 32-36
KOMIUIEKCBHI H3yuenue mamepuanog 1umepamypHbix
5.3 CoBpeMeHHbBIC 5 1 2 - - 2 - UCHOUYHUKOG:
OTEYECTBEHHbIC U [3], 77-87
3apyoexusbie [ITK B
AIIEKTPOIHEPIETHUKE
3a4er ¢ OLEHKOi 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 108.0 14 28 - 0.3 48 17.7
Hroro 3a cemecTp 108.0 14 28 - - - 0.3 65.7

IIpumeuanue: Jlex — nexiun; J1ab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK TO pa3ienaM
muctuuael; CP — camocrosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texymmii koHTpoib; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ochosbi npoepammuposanus na Python

1.1. Python BBenenue.
Apxurektypa mporeccopa. MHTepmperatop, KOMOWIATOP, BUPTyalbHas  MallWHa,
OIEPAIHOHHBIC CHCTEMBI..

1.2. OOBEKTHO-OPUEHTUPOBAHHOE MMPOTPAMMHPOBAHHE.
OOIl u dyHkMOHANBHOE mnporpamMmMmupoBanue B Python. A6ctpakmus. Hacnemosanue.
[Momumopdusm. Mukancynsanus. Kiaccsl 1 00bekThl. KOHCTPYKTOp KI1acCOB..

2. Anzopummsl u wabaouvl npoekmuposarus ¢ Python

2.1. KommnekcHast pazpaboTtka nporpamMm B Python
AHHOTanMu, mMarudeckue meronbl, nocrpoenue UML-nuarpamm, 1maGioHsl IpOEKTUPOBAHUS
IPOTPaMM.

2.2. AIropuT™MbI
AJTOPUTMBI MOJICTUPOBAHUS TEPEXOAHBIX MPOIeccoB. CIOXHOCTh aJIrOPUTMOB, 0a30BbIC
AITOPUTMBI ITOMCKA, paciyeTa u 00pabOTKHU TaHHBIX..

3. baszvl 0anHbIX U 8bIYUCTEHUS HA MHOZO}laeprlX MAWMUHAX

3.1. MHOTOIIOTOYHOE ¥ ACHHXPOHHOE MPOTrPaMMHUPOBAHHE
MHOTONIOTOYHOE, MHOTOIPOIIECCHOE M ACHHXPOHHOE NPOTpaMMHUpPOBAaHHWE B OOIIEM H Ha
npumepe Python u C++.

3.2. ba3sl JaHHBIX
Buner cxem nansbix, SQL-komanasl. Ilonstue ORM. Hopmamwuzanus, Buaelt B, CYB/I.
IIpumepsl coBpeMeHHBIX B/I..

4. KHM@HWZ'CQD@@DHO@ gzaumooeticmeue u COBPEMEHHblE 6UObL MEKCIMOBbIX @CZZZJZOG

4.1. KnueHnrt-cepBepHble apXUTEKTYPY U TEXHOJIOTUU
IPC, REST API, GRPC - ocHOBHBIE KOHIIETILIUN U TPAKTUYECKHE IPUMEPBI HCIIOIB30BAHUS. .

4.2. ®opmatbl TEKCTOBBIX (haiiioB
JSON, XML (CIM, SCL), YAML, Comtrade, TOML..

5. Ilpomoxonwt IloT, cospemernnble 8bIYUCTUMENbHbLE KIACEDDL U NPO2PAMMHbBIE KOMNACKCbL

5.1. IlpoTokosibl B3aUMOIEHCTBHS Yepe3 Opokepa-cooOIeH
MQTT, Katka, RabbitMQ. OcHOBHBIE KOHIIETIIIUU, TPAKTUYECKHUE IPUMEPHI.

5.2. OTeuyecTBEHHBIE U 3apyOEKHBIE MOJEIUPYIOIINE KOMILIEKCHI
SimInTech, II/I2C, Engee, RSCAD, PSCAD, MATLAB.

5.3. CoBpemenHble oTeuecTBeHHBIE U 3apyOexxHbie [TTK B anexTposnepreTuke



[TpuMepbl ¥ TEHACHUMU Pa3BUTHS pa3pabOTKU HOBBIX OTEUYECTBEHHBIX U 3apyOexxHbix [ITK B
JJIEKTPOSHEPrETUKE.

3.3. TeMbl NPaKTHYECKUX 3aHATHH

HE MPEyCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT

1. 1.0cHoBsI Python;

2. 5.Pabora ¢ 6a3aMu JaHHBIX;

3. 4. MHoronoto4yHbie BeIYUCIeHHS B Python;

4. 2.0cunossl OOII B Python;

5. 7.Pa6ora ¢ mporokoiaom MQTT;

6. 3.Co3nianue anropurMma pacuera NepexoaHbIX MPOLECCOB B AIEKTPUUCCKUX IEIISX;
7. 6.Pabora ¢ HTTP-3anpocamu.

3.5 KoncyabTanuu

=

Ipynnoesvie koncyromayuu no paszoeaam oucyuniunst (I°K)

O6cyxeHnue mMaTepuanos Mo keiicam pasaena "OcHOBHI mporpammupoBanus Ha Python"
OO6cyxeHne MatepualioB 1o Keiicam paszzaena "AJNropuTMmsl U 11abIOHBI IPOESKTUPOBAHUS
B Python"

OOcyxxneHue MaTepualioB MO Keicam paszzgena "bassl JaHHBIX W BBIYUCICHHS Ha
MHOT'OSI/IEpPHBIX MallnHax"

OO0cyxxnenne MarepuaioB Mo Keiicam pazzaena "KinueHT-cepBepHOE B3aWMOJCHCTBUE U
COBPEMEHHBIC BHJIbI TEKCTOBBIX (haiiiioB"

OO6cyxnenue wmatepuanoB 1o kedicam paszzaena "[lporokosnbr IloT, coBpeMeHHbIe
BBIYHUCTUTENbHBIE KJIACTEPhl M MPOTPaMMHbBIE KOMILIEKCHI"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



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

3arIaHupOBaHHbBIE PE3YIbTAThI 00yUEHUS

Howmep paznena

O1eHOYHOE CPEACTBO

Koapl JUCHUTIIUHEI (B (THI ¥ HAUMEHOBAHUE)
10 TUCIUIUINHE
WHMKATOPOB | COOTBETCTBUU C 11.3.1)
(B COOTBETCTBUH C pa3zieiioM 1)
1]2[3]4]5
3HaTth:
CTPYKTYPY U HOpMaTH3AIHUIO 0a3 TaHHBIX JlaboparopHast pabota/3amura 1abopatopHoit padoTsl Ne 4.
NJ1-5nk-1 + MHoromnorounsle BerarciieHus B Python u 3amnura
naboparopHoit pabotel Ne 5. PaGora ¢ 6azaMu JaHHBIX
MTOAXOBI K pa3pabOTKe alrOPUTMOB JlaboparopHas pabota/3amura gadbopatopHoii padotsl Ne 3.
NJI-5nk-1 + Co3zanue anropuTMa pacdera nepexo/IHbIX MPOIECCOB B
ANEKTPUUYECKUX LETISIX
OCHOBBI 00bEKTHO-OPUEHTHUPOBAHHOTO JlaGoparopHas paboTa/3amuTa madopaTopHoit padoTst Ne 1.
[IPOrpaMMHUpPOBaHUsA W J-5nk-1 + Ocnosbl Python u 3anura naboparopnoit pabotsr No 2.
Ocuosetl OOII B Python
Ymersb:
MPEACTABIATH HH(OOPMAITUIO ITPU TTOMOIIN JlaboparopHas pabota/3amura JadbopatopHoil padoTs Ne 1.
M3y4YEHHBIX TEXHOJIOTHI NJI-5nk-1 + | OcHoBsl Python u 3amura nabopatopHoit paboTsr Ne 2.
Ocnosel OOII B Python
o0OpalaTpIBaTh U XpPaHUTh MOJIYYEHHYIO JlaboparopHas padota/3amura sadbopatopHoil padoTsl Ne 3.
nH(MOpPMAIIHIO Co3naHue anropuTMa pacyera NepexoAHbIX IPOIEecCOB B
AIEKTPUUECKUX HETISIX
NJ1-5mk-1 + |+
JlaGoparopHas pabota/3amuTa 1adopaTopHOi paboTs! Ne 4.
MHuoronorounsle BerurcieHus B Python u 3amura
naboparopHoit pabotel Ne 5. Pabora ¢ 6a3amMu JaHHBIX
aHATM3UPOBATh UH(OPMAITUIO B TApaTUTME JlabopaTopHas pabota/3amntuta 1adopatopHOit paboTsl Ne 6.
00BEKTHO-OPUEHTUPOBAHHOTO . s Pa6ora ¢ HTTP-3anpocamu
TpOTPaMMHPOBAHHA o JlaboparopHas padota/3amura gabopatopHoil padoTsl Ne 7.
Pa6ora ¢ nmporokonom MQTT




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
8 cemecTtp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3ammra naboparopHoit padotsl Ne 1. OcroBsl Python u 3amuTa mabopatopHoit padotst Ne 2.
Ocuosbl OOII B Python (JIabopaTtopHnas pabora)
2. 3amuTa s1aboparopHoii padotsl Ne 3. Co3ziaHue aaropuTMa pacuera Nepexo/JHbIX MPOIIECCOB
B AJIeKTpuUecKkux 1ensix (Jlaboparopnas padora)
3. 3amuTa naboparopHoii padotel Ne 4. MHoronotouHsie BerauciaeHus B Python u 3ammura
naboparopHoit pabotel Ne 5. Pabota ¢ 6azamu ganubsix (JlabopaTopHas padora)
4. 3amura nabopatopHoil padoTsl Ne 6. Pabota ¢ HTTP-3anpocamu (JIaboparopnas pabota)
5. 3amuTa naboparopnoit pabotsr Ne 7. Pa6ora ¢ mpotokonom MQTT (JIabopatopHast pabota)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:kyTOoUYHAs aTTeCTALUS MO JUCHUIINHE

3auem ¢ oyeuxoii (Cemecmp Ne§)
OueHka ompeaensercs B cooTBeTcTBUU ¢ IlonokeHneM o OanbHO-pEHTHHTOBON CHUCTEME IS
crynentoB HUY «MDOW» Ha ocHOBaHUYU CEMECTPOBOM M aTTECTAIIMOHHON COCTaBIISIOIINX

B numnmnoM BeICTaBIsETCS OICHKA 3a 8 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE TPUBECHBI B (DOHIE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. BoruncnuTenbHble KOMITJIEKCHI B 3JIEKTPOIHEPTETUKE : TAOOPATOPHBIN MPAKTUKYM IO KypCy
"BbIYMCIUTENBHBIE KOMILJIEKCHI B AJIEKTpOdHEpreTuke" no HampasieHuto 13.03.02
"DnekTposHepreTuka u sMekTporexuuka” / A. A. Bomomws, [u ap.], Ham. uccnen. yu-t "M3OU" . —
M. : U31-80 MO, 2017 . — 60 c. - ISBN 978-5-7046-1885-0 .
http://elib.mpei.ru/elib/view.php?id=9944;

2. buznu J1., dxonc b. K.- "Python. Kuura penenro", Usnarensctso: "JIMK IIpecc", Mocksa,
2019 - (646 c.)

https://e.lanbook.com/book/131723,;

3. IIpoxopenok, H. A. Python 3 u PyQt. Pazpabotka npunoxenuii / H. A. Ilpoxopenok . — CII6. :
BXB-IlerepOypr, 2013 . — 704 c. - ISBN 978-5-9775-0797-4 .;

4. Bupcancku 2.- "I'enernueckue anroputmsl Ha Python", M3marensctBo: "JIMK Ilpecc", Mockga,
2020 - (286 c.)

https://e.lanbook.com/book/179496;

5. I'punbepr M.- "Pa3paboTka BeO-npuinoxenuii ¢ ucnonb3opanuem Flask na si3pike Python",
NznarensctBo: "JIMK Ilpecc", Mocksa, 2014 - (272 c.)

https://e.lanbook.com/book/90103;

6. I'ypuxos, C. P. OCHOBBI aJITOPUTMHU3ALIMHU U TporpaMMupoBanust Ha Python : yue6HOe mocobue
JUIs y4eOHBIX 3aBEe/ICHUH, peaTn3yIoNMX MPOorpaMMy CpeaHEero NpopecCuOHaTLHOI0 00pa30BaHUS
o cneruanbHocTAM 09.02.01 "KomnerotepHbie cuctemsl 1 komruiekcsl', 09.02.02
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"Kommnerorepusie cetu", 09.02.03 "IIporpammupoBanue B KOMIbIOTepHbIX cuctemax" u ap. / C. P.
['ypukos . — M. : ®opym : UHDOPA-M, 2019 . — 343 c. — (Cpeanee npodeccrnoHaabHOE
obpaszoBanue) . - ISBN 978-5-00091-553-0 ..

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii makeT opUCHBIX POrpamMmM;

2. Windows / OnepanrionHas cucrema cemeiictsa Linux;

3. Python.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 6a3bl JAHHBIX U HH()OPMAIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gub.moreka - https://elibrary.ru/

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

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

6. 9BC "KoncyasTanT ctygenta' - http://www.studentlibrary.ru/

7. dnexkTponnas 6udmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

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

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAJILHOI 3a1uThI PD -
https://rosmintrud.ru/opendata

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru

11. ba3a oTKpbITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata

12. Uudopmanmonno-cnpaBoynas cucrema «Kogexc/Texakemepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

13. OTkpbITas yHuBepcuterckas nnpopmannonnas cucrema «POCCHSD -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomeeHus Homep ayauropun, OcHamenue
HaHMeHOBaHHe
VYyebHbIC ayAUTOPUU IJIS I'-1018-1, CTyJ, mKad sl JOKYMEHTOB,
MIPOBEICHUS JIEKIITUOHHBIX JlaGoparopus KOMIIBIOTEPHAs CETh C BBIXOJIOM B
3aHATUHI U TEKYILETO ABTOMaTHKU Kadeapbl WHTepHeT, MyIbTUMEINIHBINA IPOEKTOP,
KOHTPOJIA P3uAD 00opynoBaHue CIeIMATU3UPOBAHHOE,

KOMIIBIOTEP NEPCOHAIBHBIN, KOHIUIIMOHED

1-107, Aynutopus
kadenpst P3nAD

CTOJ, CTYI, KA, MyIbTUMEANHHBINA
IIPOEKTOP, DKPaH, JOCKa MapKepHas,
KYpHaJIbl, KHUTH, Y4eOHUKH, TOCOOUS

J-213, YuebnHas

napra co CK&MBCIZ, CTOJI IpCrIogaBaTcelisd,

aAyIUTOPUS CTYJI, TOCKa MeJIoBast
Y4eOHble ayAUTOPUH JUIS I-101s-1, CTYJ, mKad i JOKYMEHTOB,
MIPOBECHUS JlaGopaTtopust KOMIThIOTEPHAS CETh C BBIXOJOM B
MPAKTUYECKUX 3aHATUH, | ABTOMAaTHKHU Kadenpsl WNHuTepHeT, MyabTUMEIUUHBINA TPOEKTOP,
KP u KII P3uAD o0opy0BaHNE CIIEUATU3UPOBAHHOE,

KOMIIBIOTCP HCpCOHaHBHLIﬁ, KOHAWIMOHEP

J-107, Ayautopus
kadenpsl P3nAD

CTOJI, CTYJI, KA, MyIbTUMETUNHBINA
IIPOEKTOP, PKPaH, JOCKa MapKepHasl,
KYpHAJIbI, KHUTH, Y4eOHUKH, TOCOOUS
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J-213, Yuebnas
ayAUTOpHUS

napTa co CKaMbeH, CTOJ TPENoIaBaTes,
CTYJI, IOCKa MEJIOBast

VYyeOHbIC ayIUTOPUU IJIS
MIPOBEICHUS
1a00paTOPHBIX 3aHATUH

I-101s-1,
JlaGoparopus

ABTOMAaTHKHU Kaeapsl
P3uAD

CTYJ, mKad Ui JOKYMEHTOB,
KOMITbIOTEPHAs CETh C BBIXOJOM B
HNuTepHeT, MyJIbTUMEIUUHBIN TPOEKTOD,
000opy0BaHUE CIICUATU3NPOBAHHOE,
KOMIBIOTEP NEePCOHATbHBINA, KOHAULIHOHED

J1-114, KomnbroTepHbIit
kyacc kadgeaps P3uAD

CTOJI, CTYJI, KOMIIBIOTEPHASI CETh C BHIXOJIOM
B MlHTEpHET, KOMIBIOTEP NEPCOHAIBHBIN

JI-15, YueOnas

CTeIUIaX, CTOJ, CTYJI, JIAOOPATOPHBINA CTEH/T

ayuTopus
VY4eOHble ayAUTOpUHN IS I'-1018-1, CTYyI, WKad 1 JOKYMEHTOB,
IIPOBEICHUS JIaGoparopus KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
IIPOMEKYTOUYHON ABTOMaTHKH Kadeapsl WHTepHeT, MyJIbTUMEIUUHBIN IPOEKTOP,
aTTecTaluu P3uAD 00opy/JI0BaHUE ClIeUaTU3UPOBAHHOE,

KOMITBIOTEP NEPCOHAIBHBIN, KOHIUIIHOHED

J-107, Ayautopus
kadenpsr P3nAD

CTOJI, CTYII, IKad, MyTbTUMETUNHBIN
MIPOEKTOP, IKPaH, J0CKa MapKepHas,
YKYpHAJIbI, KHUTH, Y4eOHUKH, TOCOOMS

J-213, Yuebnas

mapra co CKaMbei, CTOJI IPernoiaBaTes,

ayJIuTOpus CTYJ, TOCKa MeJIoBast

ITomemenus mis HTB-302, YntansHbIi CTYJI, CTOJI IMCbMEHHBIW, KOMIIbIOTEPHAS

CaMOCTOSITEIIbBHOU pabOThI 3aJ1 OTIeTa CeTh C BbIXOJ0M B MIHTEpHET, KOMIIBIOTEP
o0CITyKHUBaHUS MePCOHAIIbHBIN

y4eOHOM JTUTepaTypon

Ilomenienus st
KOHCYJIbTUPOBAHUS

J-107, Ayautopus
kadenpsr P3nAD

CTOJI, CTYII, IKad, MyTbTUMETUNHBIN
MPOEKTOP, IKPaH, I0CKa MapKepHas,
YKYpHAIIbI, KHUTH, Y4eOHUKH, TOCOOUS

H-213, Yuebnas

mapra co cKaMbei, CTOJI TpernoiaBaTess,

ayIUTOpUS CTYJI, JOCKa MEJNOoBast
r-101s, Xoir CTOJII
Ilomemenus mis J1-103/2, Cxnan KOMIIBIOTEPHAS CETh C BBIXOJIOM B
XpaHeHus: 000py10BaHUS kadenpst P3nAD WuTepHer, obopynoBaHue

)4 yqe6Hor0 HWHBCHTApPs

CIICHUAJIM3UPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BreraucinurenbHbIe KOMILICKCHI B JJICKTPOIHCPICTUKEC

(Ha3BaHME AUCIMILIMHBI)
8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 3amura ma6oparopHoit padotsl Ne 1. OcHoBsl Python u 3ammuTa naboparopHoii padoTsr Ne 2.
Ocuoset OOII B Python (JIabopaTopnas padota)

KM-2 3amura maboparopHoit pabotsl Ne 3. Co3manue aaroputMa pacuera MmepexoHbIX MPOIECCOB B
anekTpuueckux 1ernsx (Jlaboparopuas pabora)

KM-3 3amura maboparopHoit padotsl Ne 4. MHOronotouHsie BeruucieHus B Python u 3amura
naboparopHoit pabotel Ne 5. Pabora ¢ 6azamu ganusix (JlaboparopHas padota)

KM-4 3ammra naboparopnoit padotsl Ne 6. Pa6ota ¢ HTTP-3anpocamu (JIabopaTtopHas pabora)

KM-5 3ammura naboparoproit padotsl Ne 7. Pabota ¢ nporokonom MQTT (JIabopaTopHas padora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

WNnpexe KM- | KM- | KM- | KM- | KM-
Howep Pasznen nucnurimHbl KM: L 2 3 4 >
pasnena Henens 4 7 11 13 14
KM:

1 OcHoBbl IporpammupoBanus Ha Python
11 Python BBenenue. +
1.2 OOBEKTHO-OPUEHTUPOBAHHOE TPOIPAMMHUPOBAHHUE. +

2 Anroput™msbl 1 abI0oHbI IpoeKkTUpoBaHus B Python
2.1 KomniekcHast pazpabotka nporpamm B Python +
2.2 ANTOpUTMBI +

3 ba3bl JaHHBIX U BEIYHUCIIEHHSI HA MHOTOSIIEPHBIX

MalIMHaX

31 MHOronoTo4HOE 1 ACHHXPOHHOE +

' IIPOrpaMMHUPOBAHUE
3.2 ba3n1 manHbBIX + +

4 KnuenT-cepBepHOE B3aUMOIEHCTBUE U COBPEMEHHBIE

BH/JIbI TEKCTOBBIX (DailyioB

4.1 KnueHnT-cepBepHbIE apXUTEKTYPY U TEXHOJIOTUN + +
4.2 dopmaTel TEKCTOBBIX (ailsioB + + + +

5 IIporokonsl [IoT, coBpeMeHHBIE BEIUNCIUTENBHBIE

KJIACTCPBI U ITPOTPAMMHBIC KOMITJICKCHBI
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[TpoToKoJBI B3aUMOJICHCTBHSI Uepe3 Opokepa-

5.1 . +
coo0LIeHni
59 OtedecTBEeHHBIE U 3apy0eKHBIE MOJEIUPYIOIINE +
KOMILJICKCBI
53 CoBpeMeHHbIe oTeuecTBeHHBIC U 3apyoekHbie [ITK B +
AJIEKTPOIHEPIETUKE
Bec KM, %: | 20 30 20 15 15
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