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
OCHOBBI ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJIEHUSA

QJIEKTPOYCTAHOBOK

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.16.03.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

8 cemecTp - 28 yaca;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

8 cemecTp - 28 yaca;

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

8 cemecTp - 51,7 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
JlaGopaTopnasi pabora
Cemunap

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

8 cemectp - 0,3 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

o Bnageneyu Tpocpumos A.B.

[IpenoaBaTenn * Mol ¢ NaerTbnratop R2f961579-TrolimovAV-c6253789 A.B. Tpodumos

COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenenun o Bnagensue L3N M3K
PykoBoauteins Braeren Ky3Hewos OH.
00pa30BaTEIbHON IPOrpaMMBbI Waermnbriatop  RFLad9303-KuznelsovON-34bc149 O.H. Ky3nenos

MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»
Ceefenua o Bragensue L3N M3KA

3aBeyrOLIHI BBIITYCKAFOLICH i) Brageneu TynbCKA B.H. .
kadenpoi - MU ¢ MaeArngrarop R292b173d-TulskyVN-7e812984 B.H. Tynbckuii

o a i,




1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Hear ocBoeHMsl JIUCHMIUIMHBI. W3Yy4YE€HHE [PUHIMIIOB OpraHM3alud H  pa3paboTKu
ABTOMATH3UPOBAHHBIX CHCTEM VIIPABICHUS JIIEKTPOTEXHUUECKUM obopynoBanuem (ACY DTO)
JIEKTPOCTAHLIUH.
3agauM JUCHMINIMHBI
- OBJIAJICHNE 3HAHUSMH O CTPYKTYpE TEXHHUYECKOTO U IporpaMMmHoro odecneuenus ACY
AIIEKTPOTEXHUUECKUM 000PYI0BAaHHEM;
- IpuoOpeTeHNe HAaBBIKOB Pa3pabOTKH IENe KOHTPOJIS U yIPABICHUS JIEKTPOYCTaHOBOK;
- mIpuoOpeTeHne HaBbIKOB Pa3paboTKu mporpaMmHoro odecrieyenus ACY.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIeTeHINIi

KOII U HAMMECHOBAaHHUE KO[{ 1 HAMMECHOBAaHHue gaﬂﬂaHI/IPOBaHHble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICETCHIINH HHAUKATOpA TOCTHKCHUSA
KOMIIETCHIIUHU

[IK-1 Cniocoben N/-2nk-1 Betbupaer 3HaTh.
Y4aCTBOBATD B napamerpsl - H(POPMAIIMOHHBIE TEXHOJIOTUH
IPOEKTUPOBAHUU OOBEKTOB | AJIEKTPOOOOPYIOBaHMUS, 4ABTOMAaTU3MPOBAHHBIX CHCTEM YIIDABJICHHSA
npodecCHOHATbHON YUUTHIBasl TEXHUYECKHE U BJICKTPOYCTAHOBOK JJICKTPOCTAHIIUM;
JIEATEIIbHOCTH OSKOHOMHYECKHE orpannycHusi | -~ NPHUHIHUIIBI OPraHu3alvii CpEICTB

KOHTPOJISI ¥ YIIPABJICHUS PEKUMaMHU
paboTsl 000pyAOBaHUS 0OBEKTOB
AIIEKTPOIHEPT ETHKH.

YMETh:

- UCTOJIb30BATh CPEICTBA ABTOMATU3ALUU
IIPU IPOEKTUPOBAHUH;

- pa3pabaThIBaTh NPOCTHIE CTPYKTYPHI
ACY TII;

- paboTaTh HaJ MPOEKTaMHU
AIIEKTPOIHEPIETUYECKUX CUCTEM MPHU
pa3paboTKe CUCTEM KOHTPOJIS U
yIpaBJIeHUS.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHOM 00pa3oBaTelbHON Mporpamme
Onextposnepreruka (manee — OIIOII), nanpaBnenuss nmoarotoBku 13.03.02 DnexkTposHepreTuka u
3JIEKTPOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 00Opa3oBaHue - OaKaiaBpHar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh MPUHIMIIBI pa3pabOTKH aJrOpUTMOB U nporpamm st OBM

- 3HaTh METO/IbI (HOPMUPOBAHMS AITOPUTMOB C UCIIOIB30BaHNEM OyNeBON areOpbl

- 3HaTh CXEMbI PaCIPEIEIUTEIbHBIX YCTPONUCTB AJIEKTPOCTAHIIUI U MOCTAaHIIUN

- 3HaTb OCHOBHBIE THUIIBI JIEKTPUUECKUX CTaHLIUN

- 3HaTh NpaBuiIa GOPMHUPOBAHMS IPUHIUIHATBHBIX JJIEKTPHUYECKUX CXEM

- 3HaTb METOJbI U3MEPEHHUS DIIEKTPUYECKUX BEITUYNH

- YMETb [TOHUMATh IPUHIUITNATIBHBIE JIEKTPUUECKHE CXEMBI IEPBUYHBIX U BTOPUYHBIX COECIMHEHHN
3JIEKTPOYCTaHOBOK

- YMeTh pa3pabarbIBaTh AITOPUTMHUECKOE U IPOTPAMMHOE OOecrieueHne




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HCOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOHN KBAIM(PUKAIIMOHHON paOOTHI.



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 OO1me MpUHIKIBL 22 8 6 8 - - - - - - 8 - Ilodzomogka Kk nabopamopnoii pabome:
OpraHH3aIiu W3y4yeHue CTpyKTypbl, NPUHIUIIOB
11 Crpykrypa ACY 22 6 8 - - - - - - 8 - OpraHM3aliK ¥ TEXHUYECKOTO 00eCIeYeHUs
3NEeKTPOYCTaHOBOK, ACY TII sanexkrpoycranoBok [1] ri. 1-4
TEXHHUYECKOE IIo0z0mogKa K npaKmMuYecKUM 3aHAMUAM:
obecrieueHre W3y4yeHue CTpyKTypbl, NPUHIUIIOB
OpraHU3al{ H TEXHUYECKOTO 00ECIICUCHHS
ACY TII sanexkrpoycranoBok [1] rm. 1-4
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], 8-31
[2], 356-369
2 [TporpammupoBanue 24 8 8 - - - - - - 8 - Ilodzomogka Kk nabopamopnoii pabome:
KOHTPOJIJIEPOB W3y4enue cpeacTB MporpaMMHPOBaHUS
2.1 [IporpammupoBaHue 24 8 8 - - - - - - 8 - TEXHOJIOTUYECKUX KOHTPOJIIEPOB B
KOHTPOJUIEPOB cootBercTBUM ¢ MOK 61131. [1] 7.5, 6, 8
H3yuenue mamepuanog 1umepamypHsix
UCHMOYHUKOG:
[3], 55-102
3 PaspaboTka 6 2 2 - - - - - - 2 - Iloozomoeka Kk 1abopamopnoil pabome:
MOJIb30BATEIILCKOTO W3y4yeHnne npuHIMIIOB pa3paboTKu
nnrepdeiica nosip3oBarensckoro uaTepderica. SCADA. [1]
3.1 PazpaboTka 6 2 2 - - - - - - 2 - rin.6,7
MOJIb30BATEIILCKOTO H3yuenue mamepuanos iumepamypHsix
nnHrepdeiica UCHIOUHUKOB:
[3], 102-110
4 CAIIP 14 4 4 - - - - - - 6 - Iloozomoexa K npakmuyecKum 3aHAMUAM:
4.1 ABTOMaTHU3WPOBAHHOE 14 4 4 - - - - - - 6 - CrpykTypa paboueii TOKyMEeHTalluy Ha
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IMMPOCKTUPOBAHUEC
BTOPUYHBIX nemnei

BTOpPHUUHBIE IIETIN 3JIEKTPOYCTaHOBOK. M3yuenue
METOJIOB aBTOMaTH3UPOBAHHOTO
npoekTuposanus [1] . 14

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[4], 35-45
5 PazpaboTka 24 8 6 - - 10 - Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
WHPOPMAMOHHBIX W3zydeHne MpUHITNIIOB OPTaHU3AINH CHCTEM
Mozeen aBTOMaTH3aMy B cooTBeTcTBNHA ¢ MOK 61850.
5.1 | TexHonoruu MUQPPOBHIX 24 8 6 - - 10 - [1] T 12,13
TTOICTAHITUHA H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 52-63
3a4er ¢ OLEHKOI 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 28 28 - 0.3 34 17.7
Hroro 3a cemecTp 108.0 28 28 - - - 0.3 51.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue npunyunsvl op2anuzayuy

1.1. Crpykrypa ACY 31eKTpOyCTaHOBOK, TEXHUYECKOE oOecrieueHne

Hasnauenme wu cocraB 1enell KOHTPOJsS ¥ YOPABICHUS  DIEKTPOOOOPYIOBaHHEM
JMIEKTPOYCTAaHOBOK (M3MEpEeHHMs], AMCTAHLMOHHOE YIpaBJIEHWE, CUTHAIW3alMsi, AaBTOMAaTHKa,
3amuThl). CTPYKTypa aBTOMATU3UPOBAHHBIX CHCTEM YIIPABIEHUS TEXHOJIOTMUECKUMU MPOLIECCaMU
(ACY TII). Amnmaparypa BTOPHYHBIX IIEMEH JJIGKTPOYCTAHOBOK (pejie, TNepeKIIYaTellu,
ABTOMATHUYECKHUE BBIKIIOYATENM U 1Ip.). [IpaBuia mocTpoeHus NPUHIMIHAIBHBIX AJIEKTPUUECKUX
cxeM. CxeMmbl ympaBieHUS Ha TPaJAULMOHHOW ammaparype M C  HUCHOJIb30BaHUEM
MHUKPOIPOLIECCOPHBIX CPEACTB. MHUKPOIPOIIECCOPHBIE CpelicTBa ympaBieHus. KOHTpoJIepsl,
MOAYJIH YCTPOUCTB compsbkeHuss ¢ 00bekToM (YCO). Tumbl BXOMHBIX U BBIXOJHBIX CHUTHAJIOB.
TUnoBble CUTHAIBI JUIS YIPABICHUS JJIEKTPooOOopynoBanreM. CXeMbl MOJKIIFOUEHUS CHTHAJIOB.
Opraau3zanus THPPOBHIX CETEH..

2. Ilpoepammuposarnue KoHmpoarepos

2.1. IIporpaMmmupoBaHUE KOHTPOJLIICPOB

[Iporpammuoe obecrnieuenue st pazpadboTku ACY 3TO (351eKTpoTeXHUYECKOe 000pyA0BaHHE).
[TporpaMMupoBaHie KOHTPOJLIEPOB, KOHOUTYPUPOBAHUE MPOTPAMMHO-TEXHUYECKUX KOMILICKCOB.
TexHONIOrHYeCKHEe SI3BIKK MPOTPAMMHPOBAHKS. AJITOPUTMBI YIIPABJICHHS AJICKTPOBUTATEIISIMH
COOCTBEHHBIX HYXJ JEKTPOCTAHIINH (M TOJCTAHIIHH)..

3. Paszpabomka nonvzosamenvbcko2o unmepdetica

3.1. Pa3paboTka moJyib30BaTeIbCKOTO HHTEpderica
®opmupoBanne MHemocxeM. COop u mepBuYHas 00paboTka curHanoB. CHUTHANIH3ALUS.
ApxusupoBanue. Jlucranunonnoe ynpasnenue. [IpoTokossl oOMeHa nHpopmarme. .

4. CAlIP
4.1. ABTOMaTI/ISI/IpOBaHHOC IMPOCKTUPOBAHNEC BTOPUIHBIX Lemnemn

OCHOBHEBIC BUJbI JOKYMCHTOB (HpI/IHHI/IHI/Ia.HI)HI)IC U MOHTaXHBIC CXCMI)I). YcaoBHEIE
Fpa(l)I/I‘leCKI/IC OJICMCHTBI. CprKTypa IMPOCKTA. MCTOI[I/IKa ABTOMATU3HUPOBAHHOI'O IIPOCKTUPOBAHUS..

5. Paspabomka ungopmayuonnvix mooeneu

5.1. Texnonoruu nu(pPOBBIX MOACTAHIIUN

Mertoasl moctpoeHus: mHpopmanmoHHbix Mojenedt mo MOK 61850. OcHOBHBbIE MOHSTHS.
Onucanne rnaBHOW cxeMmbl. Jlormueckue y3nbl. VHTeMIEKTyanbHbIE 3JEKTPOHHBIE YCTPOWCTBA.
S3p1k SCL. ®aitnbl KoHDUTYpaLTUH.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. ALIITAPATYPA BTOPUYHLIX L{EITEN;
2. CXEMBI YIIPABJIEHA ObOPY IOBAHUEM;
3. ABTOMaTHU3UPOBAHHOE TPOEKTUPOBAHUE BTOPUYHBIX LIETIEN JIEKTPOYCTAaHOBOK;
4. Ucnonb3oBanue GOOSE cooOrienuit 11t opraHu3alui ONepaTUBHBIX OJOKHMPOBOK;
5. TunoBble PyHKIMOHATbHBIE OJIOKY;



6. OBIUUE [NPUHIIUITIBI OPTAHU3ALIU ACY OTO;

7. Hudposoit oomen mo mporokoay MODBUS TCP.;

8. Undopmarmonnas moaens LITIC;

9. OPC-texHoJorus;

10. Tpenapl. ABapuiiHas U mpeaynpeauTeNbHas curHau3ans. JKypHain coObITH;

11. Pa3zpaboTka nporpaMMHOro obecreyeHus: KOHTpoJuIepa sl aBTOMAaTHYECKOTO
YIPaBJICHUS 3JIEKTPOBUTATEIIEM;

12. [IpuHIUIIBI TPOTPAaMMHUPOBAHUS IPOrpaMMHO-TeXHHYecKoro komiiekca ACY TII;

13. ITocTpoenne NpUHIMITHUATBHBIX U MOHTAXXHBIX SJIEKTPUUECKHUX CXEM;
14. CEPBEPA, APMbI, HU®POBAS CETbD.

3.5 KoncyabTanum

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IpeayCMOTPEHBI



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

Howmep paznena OLleHOYHOE CPEeSICTBO
3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHS IO TUCHUTLIINHE Konpr JTUCUUILTUAHEI (B (TN ¥ HAUMEHOBAaHUE)
(B COOTBETCTBUH C pa3aeiioM 1) WHIMKATOPOB | COOTBETCTBHH C 11.3.1)
1] 2[3]4]5
3HaTth:
MIPUHITUIIBI OPTaHU3aIMK CPEACTB KOHTPOJIS U yIIPaBJICHUS V-2t + o+ |4 JlaGoparopHas pabora/3amura
pexuMaMu paboThl 000pyAOBaHHUS 00BEKTOB JIEKTPOIHEPTETUKH nabopaTopHbIX padot Nol-3
MH(POPMAIMOHHBIE TEXHOJIOTHH aBTOMAaTU3UPOBAHHBIX CUCTEM V-2 + |4 Cemunap/3amuTa 1a00paTOPHBIX
yIpaBJICHHS SJIEKTPOYCTAHOBOK AJIEKTPOCTAHIIUI ' pabot Nel2-14
Ymersb:
paboTaTh HaJl IPOSKTAMH JIEKTPOIHEPTETHICCKUX CHCTEM TIPH JlaboparopHuas pabota/3amnura
pa3paboTKe CHCTEM KOHTPOJIS ¥ YIIPaBJICHUS - .l nabopaTopHbIX padot Ne5,6,8
Plémet JlaboparopHuas pabota/3amura
nabopaTopHbIX paboT No7,11
pa3pabareiBaTh nmpocthie cTpykTypsl ACY TII V-2t + JlaGoparopHas pabora/3ammura
] nabopaTopHbIX padoT Nel-3
WCIIO0JIh30BaTh CPEACTBA ABTOMATU3AINH MPU MTPOCKTUPOBAHUHT Cemunap/3amura 1a00paTOPHBIX
W-2nk-1 +
pabot Nel2-14




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: 3ammra 3aJaHAS
1. 3amuTa nadoparopusix padot Nel2-14 (Cemunap)

Dopma peanuzanuu: [IpoBepka 3aganus
1. 3amwmra naboparopusix padot Nel-3 (JlabopaTopHnas padbora)
2. 3ammTa 1abopatopHbIX paboT Ne5,6,8 (JTaboparopHas padoTa)
3. 3amura nmaboparopHsix padot Ne7,11 (JJaboparopHas padoTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp No§)

Ilo pe3ynpraTram 3auéra
B aumniom BeicTaBisieTcs OLleHKa 3a 8 ceMecTp.

Ipumeuanue: OLieHOYHBIC MAaTEPUAIIBI TTO TUCIUIUIMHE MPUBEICHBI B (DOHIE OLIEHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANUYECKOE OBECHIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Tpodumos, A. B. OcHOBBI OpraHu3aIii MUKPOIPOLECCOPHBIX ABTOMAaTU3UPOBAHHBIX CUCTEM
yIIpaBJIEHUS] TEXHOJIOTMYECKMMHU MPOIIECCaMH JIEKTPOYCTaHOBOK : yueOHOe rmocodue Mo Kypey
"OCHOBBI aBTOMATU3UPOBAHHBIX CUCTEM YIPABJICHUS 3JEKTPOYCTAaHOBOK MOJCTaHIIMN" MO
HarpasieHuto "Dnektpudeckue cranuuu" / A. B. Tpodpumos, A. M. Ilonsxos, Hau. uccnen. yn-t
"MOU" (HUY"MBU") . — M. : U3a-Bo MOU, 2015 . — 128 c. - ISBN 978-5-7046-1568-2 .
http://elib.mpei.ru/elib/view.php?id=6983;

2. Xyxos B. B.- "OnexTpuueckas 4acTh 3IEKTPOCTAHINN C Ta30TypOMHHBIMU U TAPOTra30BbIMU
ycranoBkamu'", M3garensctBo: "M3natensckuiit tom MOU", Mocksa, 2015 - (519 c.)
http://e.lanbook.com/books/element.php?pll_id=72329;

3. Tpodumos, A. B. YrpasieHue 31eKTpoABUraTeIsIMU COOCTBEHHBIX HY X B ACY
AJIEKTPOYCTAHOBOK : yueOHOe mocobue o Kypey "Cucrema aBTOMaTU3UPOBAHHOTO KOHTPOJIS U
ynpasieHus" 1o crnennaibHocTH "Dnektpuyeckue ctanuuu" / A. B. Tpopumon, Mock. sHepr. HH-T
(MDU TY) . — M. : U3natensckmii qom MOU, 2011 . — 112 ¢. - ISBN 978-5-383-00515-6 .
http://elib.mpei.ru/elib/view.php?id=2898;

4. Bropuunsie nienu sueiiku KPYD 220 kB : yue6Hoe mocobue nmo gucruruinie "CUucTemMsl
ABTOMATU3UPOBAHHOIO KOHTPOJIS M YIPABIEHUS 3JIEKTPOCTAaHLIUI" 110 IporpamMmme "IIeKTpUUeCcKue
ctaniuu u noacranuun" / A. B. Tpodumos, A. M. Tlonskos, A. B. Myp3unues, 1. 1. Tamamyk,
Harm. uccnen. ya-tr "MOU" (HUY"MBU") . — M. : U3a-Bo MOU, 2019 . — 60 c. - ISBN 978-5-7046-
2123-2 .

http://elib.mpei.ru/elib/view.php?id=10696.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. CODESYS;
4. CAIIP LIBK.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. Hayunas 3jiekTponHasi oudamnoreka - https://elibrary.ru/
3. ba3za nannbix Web of Science - http://webofscience.com/
4. ba3za nannbIx Scopus - http://www.scopus.com
5. Dnexrponnas o6udmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

6. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

7. ba3a OTKpBITBHIX JaHHBLIX MUHHCTEPCTBA TPYAA U COUMATbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata
8. Ba3za OTKPBITBIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAA U
conmnabHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
9. ba3a oTKpBITHIX JaHHBIX MHUHHUCTEPCTBA YIKOHOMHYECKOro pa3Butusi P -
http://www.economy.gov.ru
10. ba3a oTKpBITHIX JaHHBIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
11. DnexTpoHHas oTKpbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -

https://www.polpred.com

12. ®enepanbHblii moptaa "Poccuiickoe o6pazoBanme’ - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropumn, OcHamenune
HAHMeHOBaHMe
VYuebnsle aynutopun | 9C-41, YueOHast ayuTOpHst | CTOJ MPenoaaBaTelis, CToJ, CTYyJI, Bellalka
JUISl TIPOBEJICHUS kad. 9C JUTSL OJIEXKBI, MYJIbTUMEIUIHBINA

JICKIIMOHHBIX 3aHATUMN
N TCKYHIETO KOHTPOJIA

IIPOEKTOP, IKpaH, J0CKa MapKepHast

VY4eOHble aynuTopun
JUIS IPOBE/ICHUS
PaKTUYECKUX
3aastuii, KP u KII

9C-32, YuebHuas
HccleIoBaTeNbCKast
nabopatopust "Ilonuron
ACY 3JIeKTpOTEXHUYIECKOTO
obopynoBanus"

CTOJI IpenoaaBaTess, CTOM, CTOJ s
OPTTeXHUKH, CTYI, IKad Uit JOKyMEHTOB,
BEIIAJIKA JUISl OJICKIbl, MYJIbTUMEINNHBIN
MPOEKTOP, IKPaH, I0CKa MapKepHas,
00opyaoBaHue AJisl IKCIIEPEMEHTOB,
obopynoBanue yueOHOE, KOMIBIOTED
NEPCOHANIbHBIN, CTeH 1a00PaTOPHBII

VY4eOHble ayIUTOPUH
TUTSL IPOBE/ICHUS
1a00paTOPHBIX
3aHATHI

OC-32, Yuebnas
HccleIoBaTeNbCKast
naboparopus "[lonuron
ACY 31€KTpOTEXHHUYECKOTO
obopynoBanus"

CTOJI TIPETOIaBaTesl, CTOJ, CTOM IS
OpPITEXHUKHU, CTYJ, IIKad UIisi JOKyMEHTOB,
BeIIaNIKa JUIsl OACKbI, MyTbTUMEIUIHBIN
MIPOEKTOP, IKPaH, JTOCKa MapKepHasi,
00opyoBaHue AJisl IKCIIEPEMEHTOB,
obopynoBaHue yueOHOE, KOMITBIOTED
TIePCOHANBHBIN, CTeH] 1A00PaTOPHBIN

VY4eOHble aynuTopun
JUISL IPOBE/ICHUS
MIPOMEKYTOUHON

aTTecTalluu

9C-32, Yuebnas
HCCIIeI0BATENbCKAs
nabopatopust "Ilonuron
ACY 31€eKTpOTEXHUYECKOTO

CTOJI IpenoaaBaTess, CTOM, CTOJ IS
OPTTeXHUKH, CTYI, IKad ISt JTOKyMEHTOB,
BEIIAJIKA JUISl OJICKIbl, MYJIbTUMEINHBIN

IIPOEKTOP, DKPaH, TI0CKAa MapKepHas,
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obopynoBanus"

00opyaoBaHuE AJIsl IKCIIEPEMEHTOB,
obopynoBaHue yueOHOE, KOMITBIOTED
NePCOHAIILHBIN, CTEH T TAOOPAaTOPHBIN

ITomemmenust misa
CaMOCTOSITEIbHON
paboThI

HTB-201, KomnerorepHslii
YUTAJILHBIN 341

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
NMCbMEHHBIN, BEIIAIKA IS OEXKIbI,
KOMITBIOTEPHAs CETh C BBIXOJOM B
HNHTepHeT, KOMIBbIOTEP MEPCOHATIbHBIN,
MIPUHTEDP, KOHJIUIIMOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

2C-52, IlpenonaBaTenbckas
kad. OC

paboyee MeCcTO COTpyAHUKA, IKad JIs
OJICXKJIbI, KOMITBIOTEPHAS CETh C BHIXO0M

B HTEepHET, MHOTO() YHKIIMOHAIILHBIN
LIEHTp, HOYTOYK, 000py/IOBaHKE OOIIETO
M10JIb30BAHUA, KHUTH, YUeOHUKHU, TOCOOUS

ITomemmenust misa
XpaHEeHUst
00opy0BaHuUA U
yueOHOr0 UHBEHTaPs

9C-21a, Ilomemenue st
y4eOHOTO MHBEHTApPs

Kpecio pabouee, CTOM, CTYI, mKad, mrad
IUIS1 IOKYMEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI ABTOMATHU3HUPOBAHHBIX CUCTCM YIIPABJICHUS 3JICKTPOYCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 3amura maboparopasix padot Nel-3 (JlaGopaTopnasi pabota)

KM-2 3ammura naboparopusix padbot Ne5,6,8 (JlabopaTopHas pabora)
KM-3 3amura maboparopasix padbot Ne7,11 (JlabopaTopHas pabora)
KM-4  3ammra naboparopubix padot Nel2-14 (Cemunap)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

WNunexe KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen aucuumuimabl KM:
paszena AT AER Henens 4 8 12 14
KM:
1 OO0111e MPUHIIMITBI OpTraHU3aIuH
11 Crpykrypa ACY 3JIeKTpOYyCTaHOBOK, TEXHHYECKOE +
' obecrieueHue
2 [TporpaMMupoBaHre KOHTPOJLIEPOB
2.1 IIporpammupoBaHue KOHTPOJIEPOB + + +
3 PazpaboTka monp3oBaTenbckoro nHTEpQeiica
3.1 Pa3zpaboTka monp3oBaTenbckoro nHTEpQeiica + + +
4 CAITIP
41 ABTOMaTH3WPOBAHHOE MPOECKTUPOBAHNE BTOPUUHBIX +
' enei
5 Pa3paboTka nHGOPMALIMOHHBIX MOENeH
51 TexHonoruu uGpPOBHIX MOACTAHITUN +
Bec KM, %: | 25 25 25 25
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