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

Hanpagienue noaroroBku/cnenuaiabiocts: 10.03.01 UndopmanuonHasi 6€30mMacHOCTh
HaumeHoBaHune 00pa3oBaTe/bHOI NporpaMMel: be3onacHoCTh aBTOMATH3UPOBAHHBIX CHCTEM
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: Ounas

Pabovast mporpaMmMa AMCHUIIIHHBI
BE3OITACHOCTH IU®POBOMU JIEKTPUYECKOHU NIOJACTAHIIUN

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.12

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 48 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

7 cemecTp - 99,7 yaca;

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:

3ayer ¢ OLEHKOM

7 cemectp - 0,3 uaca;

MockgBa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu ApaTesk A.B.
[IpenomaBaTelib Waenmugmarop | R1a0ecc29-DratviakAV-b9b11303 A.B. JlparBsik
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

BaporoB O.P.

Waentuduratop

R90d76356-BaronovOR-7bf8fd7e

O.P. baponos

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

HeBckui A.HO.

Waentuduratop

R4bc65573-NevskyAY-0b6ed493d

(pacmudpoBka
MIOJITIHUCH)

A YO. HeBckuit

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
I_Ie.]'[]) OCBOECHMS AMCIHUIJINHLI. OcBoenne KOMHeTeHHI/Iﬁ, CBA3aHHBIX C M3YYCHHEM IMOAXO0B K

o0ecreueHuIo

0€e30I1aCHOCTH

udpoBoit

3JI eKTpH‘IeCKOﬁ IIOACTaHIINH.

OBnaneHue Ha OCHOBE TpeOOBaHMII HOPMATHUBHBIX JOKYMEHTOB U MEXJIYHAPOJHOI'O OIbITa IPUEMaMu
obecrnieueHus 6€30MacHOCTH HU(PPOBOM FTEKTPUUECKON MMOACTAHIINU.

33[[3‘11/[ AUCHHUIIIMHBI

- (hopmupoBaHre HaydHO OOOCHOBAHHOTO MPEACTABICHUS O HA3HAYCHUH U aPXUTEKTYpPE THIIOBBIX
U(POBBIX IITCKTPUUECKUX MMOACTAHIINNI;
- OCBOCHHE MIPUHIIUIIOB OCTPOEHUs, GYHKIIMOHUPOBAHUS U 3aLTUTHI IU(DPOBBIX ANEKTPUUECKUX

MOICTaHIINII;

- an06peTeHHe HaBBIKOB B pa3pa60TI<e KOMIIJICKCHBIX CHUCTEM 3allIMThI I_[I/I(prBBIX

ANEKTPUYECKUX MOACTAHLIHM.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIINIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TJOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

TIK-1 T'oTroB obecneunBaTh
3aUTy HHGOPMAITHH B

IIK-1.2nk-1 Ynpasnser
3aIIUTON HH(POPMALIUY B

3HATh:
- 0COOCHHOCTHU YIPABJICHUS 3aIUTON
UHPOPMAIIMY B aBTOMATU3HPOBAHHBIX

ABTOMATHU3MPOBAHHBIX ABTOMATHU3UPOBAHHBIX
CHUCTEMax B IIPOIIECCe UX cucreMax CHCTeMaX Ha [PUMeEpe LH(POBBIX
SKCIUTyaTaL|H AIIEKTPHYECKUX TIOJICTAHIIHIA;

- HOPMaTUBHBIE JJOKYMEHTBHI,
perilaMeHTUPYIOLUE CO3JaHue,
IIPUMEHEHUE U 3aLIUTY HUPPOBBIX
IEKTPUYECKUX MTOACTAHIUH.

YMETB:
- BBIOMpATh CPEJCTBA 3AIUTHI
uHGOpMAaLKH 7151 TUTIOBBIX MOJCHCTEM

U (PPOBBIX AIEKTPUUECKUX TO/ICTAHIINIA;

- IPUMEHATH KOMIUIEKCHBIN MOJXO0M K
3amuTe NUQPPOBBIX IEKTPUUECKUX
MOACTAHIUMI C IPUMEHEHUEM UHKEHEPHO-
TEXHUYCCKUX U MMPOrpaMMHO-AIlapaTHBIX
peLICHU.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccCHOHaNbHOW —00pa3oBaTeNbHON mporpamme
bezonacHocTh aBTOMaTm3MpoBaHHBIX cucteM (manmee — OIIOIT), nanpaBnenns moaroroBku 10.03.01
Wndpopmannonnas 6e30MacHOCTb, ypOBEHb 00pa30BaHUs: BbICIIEE 00pa3oBaHUe - OaKalaBpHar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

Pe3ynbraThl 00y4eHus1, MOTydYeHHbIE P OCBOCHUH TUCIUITIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OpraHu3aoHHOM- 40 7 8 - 12 - - - - - 20 - Ilodzomoska doknada, evicmynienus:
MIPaBOBOM acIeKT 3ajaHue CBS3aHO C YIIyOJCHHBIM U3y4EHUEM
3aIIUTHl HTUPPOBBIX pas3/iesioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
ANEKTPHUYECKUX MIOUCKOM MaTEpHaJIOB JUIsl PACKPBITHS TEMBI
NOACTaHIUI JI0KJIaaa. MaTepuaibl BBIOJIHEHHOH pabOoThI
11 CpaBHenue LuQppoBbIX 18 4 - 6 - - - - - 8 - MIPEJCTABILIIOTCA B JICKTPOHHOM BHJIE WM B
Y TPaAMIHOHHBIX (opmMe pacriedaTaHHbIX IPE3EHTALNOHHBIX
INMEKTPUIECKUX ciaiinoB. B kauecTBe TEM OKJIAIOB CTYACHTAM
TIOJICTaHIIUH. MPE/AIaraloTCsl CIEAYIONIIE BAPHAHTHI:
1.2 | HopmatuBHO-TIpaBOBBIC 22 4 - 6 - - - - - 12 - 1lo020mo6Ka K nPAKMUYECKUM 3AHAMUAM:
aKTBI, PEryJIUpyIOLIre W3yyenne marepuasa 1o pasjeny
OTHOIIEHHS B cepe "OpraHu3aluOHHOM-NIPAaBOBOM aCIEKT 3aIIUTHI
BHeapenus LIIC u nx MUQPPOBBIX IMEKTPHUSCKUX TOICTAHITHIA"
3alIMTHI OT KHOEpKaTax. MOJITOTOBKA K BBITIOJIHEHUIO 3aJJaHUil Ha
MPaKTHYECKUX 3aHITUSIX
Camocmoamenvroe usyueHue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"Opranu3allMOHHON-IIPABOBOM aCHEKT 3aIIUThI
TUQPPOBBIX AMEKTPHUSCKUX TOJCTAHIIHIHA"
H3yuenue mamepuanoe n1umepamypHoix
UCIOYHUKOG:
[2], 6-72
[7], 112-170
2 TexHonoru4yeckoe 60 12 - 18 - - - - - 30 - IToozomoska doknada, gvicmynienus:
0COOEHHOCTH PabOTHI 3amanue CBA3aHO C YIiIyOJIeHHBIM H3y4eHHUEM
dpoBBIX pas3/iesioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
AIIEKTPHUUECKHX MIOMCKOM MaTepHaJIOB JUIsl PACKPBITHS TEMBI
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IOJICTaHIIMH JIOKJIaaa. MaTepuaibl BBIOJHEHHOW paboThI
2.1 Jluarsoctuka 18 4 6 8 MPEJCTABISIIOTCA B JICKTPOHHOM BHJIE WU B
1 QpoBBIX (opMe pacriedaTaHHbIX PE3EHTAHOHHBIX
MHOJCTaHIIMH. cilaiiioB. B xauecTBe TEM AOKIAA0B CTYIEHTaM
2.2 KommyHukarms 20 4 6 10 MIpeaIaralTcs CiIeayoe BApUaHThL:
YCTPOWCTB Ha OOBEKTE Ilodzomoeka K npaKkmuu4ecKum 3aHAmMUAM:
Y CBSI3b C [ICHTPOM N3zy4yenne marepuana 1o pasaeny
YIpaBJICHHUS CETHIO. "TexHOIOrHIeCKOe 0COOEHHOCTH PabOoThI
2.3 [IpombIiuIeHHBIE 22 4 6 12 IUQPPOBBIX AMEKTPHISCKUX TOICTAHITIHA"
MPOTOKOJIBI IEpEeaadUn IIOAI'OTOBKA K BBITIOJIHCHUIO 3a/JaHHUH Ha
nannbix B LIIC. MPAaKTUYECKUX 3aHATUAX
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa o pasaery
"TeXHOIOrHYECKOE OCOOCHHOCTU PabOThI
TUQPPOBBIX AMEKTPHISCKUX TOICTAHIIIHA"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[3], 221-270
[6], 15-27
3 WudopmanmoHHETI 62 12 18 32 Ilo0zomoeka dokada, blcmynieHuA:
acIreKT obecredeHns 3amaHue CBA3aHO C YIiyOJIeHHBIM H3y4eHHUEM
3aIIUThl HTUPPOBBIX pas3/iesioB AUCIMIUIMHBI U CAMOCTOSITEIbHBIM
ANEKTPHUUECKUX MIOMCKOM MaTepHaJIOB JUIsl PACKPBITHS TEMBI
NOJICTaHIUI JIoks1aga. Matepualibl BBITOTHEHHOM paboThI
3.1 | TlopsioK MOHUTOPHHTA 18 4 6 8 MIPEICTaBISAIOTCS B DJIGKTPOHHOM BHUJIE WU B
(yHKIMOHATIBHOW U (dopMe pacriedyaTaHHbIX PE3EHTAHOHHBIX
nHpopMaMOHHOH ciaiioB. B kauecTBe TeM J0KJIAIOB CTYACHTAM
0e30macHOCTH Ha MIPE/IaraloTCsl CIEAYIONIIE BApHAHTHI:
1 (poBBIX I10o020mo6Ka K npaKmu4eckum 3auAmuam:
JNEKTPUIECKUX N3y4yenne marepuasa 1o pasaeny
MOJICTAHIUSIX "NHdopmMannoHHbIH actieKT o0ecrieueHus
3.2 | IlpumeHeHUE THIIOBBIX 22 4 6 12 3aIIUTHI HTU(PPOBBIX IITEKTPUIECKUX
METOJIOB U CPE/ICTB MOACTAaHIAN" MTOATOTOBKA K BBITIOJHEHHIO
32U THl HHPOPMAIHU K 3aJ[aHuil Ha IPAKTHYECKUX 3aHATHUIX
ACY mudporoit Camocmoamenvroe usyueHue
AIIEKTPUIECKOI meopemuuecko20 mamepuana: zyuenue
0JICTAaHIIUH JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
3.3 Hanpagsienue 22 4 6 12 "NHopManmoHHBIN aCTIEKT 00ecTieueHuUs
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NaabHEHIIEeTo pa3BUTHUA

3aIIUTHI TUPPOBBIX AITEKTPHUUCCKUX
MoaCTaHIH"

KOMITETCHITUN
COTpYJHUKA, H3yuenue mamepuanog 1umepamypHsix
00CITy’)KHBAIOIIET0 UCHOYHUKO8:
U pPOBYIO [1], 18-54
MTOACTAHIIUIO. [4], 4-110
[5], 1-49
3adeT ¢ OLIEHKOH 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 180.0 32 - 48 0.3 82 17.7
Hroro 3a cemecTp 180.0 32 - 48 - - 0.3 99.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OpeanuzauuonHou-npasosoll acnekm 3auumol YUOPOEbIX INEKMPULECKUX NOOCHMAHYUL

1.1. CpaBHeHHE IU(PPOBBIX M TPATUITMOHHBIX AIEKTPUICCKUX TMOICTAHITUH.
[lenn BHenpenuss MUQPPOBBIX TOJCTAHIMMA, YPOBEHb IH(PPOBU3ANUU PANTMUYHBIX KJIACCOB
OJICTAHIIUH.

1.2. HopMaTuBHO-TIpaBOBBIE aKThl, peryiupytomue otHomeHus B chepe BHenpenus LIIIC u ux
3alUThl OT KUOEpKaTaK.

Bonpocel u mpaktuka peanmzanuu 187-@3. IIpoGieMbl KOMIETEHIMH MNpU pealu3alnuu
TpeboBanuii 187-®3. TpeGoBaHus peryiasaTopoB B 0o0macTH MHPOPMAIMOHHON OE30MacHOCTH K
3alIUTe TUPPOBBIX ANEKTPHUECKUX TOJCTAHIIIH.

2. Texnonocuyeckoe ocobennocmu Da60n’Zbl uud)poeblx JleKmpudecKkux nodcmaHuuﬁ

2.1. InarHocTuka nu(pOBBIX MOACTAHIIHA.
CereBas un¢pactpykrypa LIIC. [IpoBogusie, ontuueckue, Wi-Fi, GSM, LPWAN u npyrue
ceru B LII1C.

2.2. KomMmyHUKaIUs yCTPOUCTB HA OOBEKTE U CBSI3b C LIGHTPOM YIIPABJICHHSI CETHIO.

KomMmyHuKaIus ycTpoiicTB Ha 0OBEKTE U CBSI3b C LIGHTPOM YIIPABIIEHUS CEThIO B COOTBETCTBUU
C TpaAMIMOHHBIMH TpoTokomamu obmena MOK 60870-5-101 (103,104) u mocpeacTBoM
NEPCIEKTUBHBIX NMPOTOKOJIOB coryiacHo MOK 61850. ITpumenenue ycrpoiicts DHUIL, DHKM,
OHKC u ESM B kauecTBe UCTOYHUKOB HHPOpMaIuu st BepxHux yposueit LIIC.

2.3. IIpombliieHHBIE TPOTOKOJIBI epeaauu AanHbix B LIIC.
Modbus RTU/TCP, M3OK 60870-5-104, MOK 61850 (MMS), IlponpuerapHble MpPOTOKOIBI
BeHopoB oobopynoBanust ACY TII, Profibus/Profinet, OPC DA u UA, DNP3, MQTT.

3. HHd)ODMGquHHbZIZ acnexkm obecneyenus 3auiumsl MM(bDOGle ANEKMPUHECKUX nodcmaHuud

3.1. ITopsimox MOHUTOPHHTA (PYHKIIMOHAIEHOW ¥ MH(OPMAITMOHHON 6€301acHOCTH Ha
IU(PPOBBIX IITEKTPUUECKUX MOJICTAHLIUAX

BexTopel arak Ha noacranuuto. [lpuHnun 3amuTsl B riyOuny. lludposanue, npumeHeHue
COB u cucrem, OCHOBaHHBIX Ha MAallIMHHOM OOYUYEHHH.

3.2. [IpuMeHeHne THITOBBIX METOJIOB U CpeACTB 3amuThl nHpopmarmu K ACY nudpoBoit
IIEKTPUYECKON MOJACTAHIIUU

Tunossle npoayktel b, npumensiemsie B LIIIC. Antusupycer, C3U ot HCJL, cpenctBa 3auuTsl
KaHAJIOB (KPUOTOLUIIO3bI M KPUNTOKIMEHTHI), CpEICTBAa OOHAapYXKEHHUS U NPEAOTBPALICHUS
BTOpXeHUM, 3ammuiieHabie OC, cpencTBa npenoTBpalleHus: BTOp>)KeHu, MO, cpencTBa BBISBICHUS
ySI3BUMOCTEH, CpeicTBa JOBEPEHHON 3arpy3kH, cpeicTBa ympasieHus coOwsitusimu Ub, cpencrpa
nByx(hakTopHOU ayTeHTUuKamu, «IlecouHuIIb», cpeacTBa HUHPPACTPYKTYPbl OTKPBITHIX KIHOUEH,
OJITHOHAIPABJICHHbIE U036l (MH(POIUOIBI).

3.3. HampaBnieHnue ganpHeHIIero pa3BuTrs KOMIETEHIIMH COTPYIHUKA, 00CTYKHBAIOIIETO
U(PPOBYIO OJCTAHIIHIO.

[lepcriekTHBHBIE HampaBieHHUs] pa3BUTHUSA: BHenpeHue TexHonoruid Smart Grid u  Smart
metering; BHEIpeHHE HOBOT'O ympasisiemMoro cuioBoro obopynoanus B AAC u mudpossix IIC ¢
ydaeToM pa3Butus mudpoBoir o0padotku. Ilepeyens cepTudukaroB, HEOOXOAUMBIX CICIHAIIUCTY,
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paboratoriemy B cdepe obecneuernns Wb LIIC, HaumeHOBaHUS MPOrPaAMMHBIX MPOIYKTOB MJIst
JAJIbHEHMIIIEro U3y4eHus U MOJIE3HBIX MH()OPMAIIIOHHBIX PECYPCOB.

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. Pa3zpaboTka mind-kapThl HalpaBJIeHUH JaIbHEHUIIIET0 H3ydeHUsI chepbl 0OecTIeueHUs
o6e3omacHoctu LIIC.;
2. HopMaTtuBHO-1IpaBoBo€ obecrieueHre pa3paboTKy U SKCIUTyaTaluu HUupPOBHIX
ANEKTPUYECKUX MOACTAHLINN;
3. IIpoMbllIeHHBIE TPOTOKOIBI 0OMEHA TaHHBIMH B CETSAX LU(PPOBBIX JIEKTPUUECKUX
MMOJCTaHIIN;
4. Ananu3 ysI3BUMOCTEH TUITOBOM ITU(POBOI JIEKTPUUECKON MOACTAHITUH;
5. Ocobennoctu npumeneHus npoMbinuieHHbIX SCADA-cucteM Ha u(POBBIX
ANEKTPUYECKUX MOACTAHIIUSAX;
6. Pazpabotka monenu mapymmtens 1 LIIIC B cooTBeTcTBUU C TPeOOBAHUSIMH
PEryIAaTOpOB;
7. Pazpabotka mozenu yrpo3 ais LIIIC B cooTBeTcTBUU C TPEOOBAHUSAMHU PETYISATOPOB;
8. Co3zmanme TUIIOBOM ceTH nepenayn gaHHbIx Ha oobekTax LIIC B Cisco packet tracer mis
MOJEIMpPOBaHus MHIHAEHTOB Ub;
9. PazpaboTka TpeOoBaHMi K CICTEeME MOHUTOPUHTA U YIIPABICHUS CEThIO Ha U(POBOH
ANEKTPUYECKOM MOJCTAHLINY;
10. ®opMupoBaHUE TUITOBOM MOJUTUKH 0€30MMaCHOCTH ITU(DPOBOI IIEKTPUUECKON
MO/ICTAHIINH;
11. TloaroToBka KOMIUIEKTa BHYTPEHHUX IOKYMEHTOB IO PErJaMEeHTallul CUCTEMBI
WH(OPMAIIMOHHOK 0€30MaCHOCTH Ha IU(PPOBOH IICKTPUUECKOH MOCTAHIINN;
12. Otnecenue undpopmaiuu, nupkynupyromieit k LIIIC k pa3nuunHbiM BUaaM TaiiH, CTENEHIM
KOH(UICHIIMATLHOCTA U KPUTHYHOCTH YTCUKH.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO
3.5 KoncyabTauuu

[pynnoevle koncyremavuuu no pazoeaam oucyuniunsl (I°K)

1. OO6cyxnaeHue marepuajaoB Mo Kkedcam pazzena "OpraHu3allMOHHOW-TIPABOBOM AaCIIEKT
3aIUThl HUGPOBBIX IIEKTPUUECKUX MOACTAHIIUI"
2. OOcyxkIeHHe MaTepHalioB Mo Keiicam paszzena "TexHojorndeckoe 0CoOOCHHOCTH PabOTHI
U (POBBIX PIEKTPUUECKUX MOACTAHIII"
3. OOcyxaeHnnue MaTepuaaoB 1o kehicam pasnena "MH)opManmoHHBIA acekT o0ecreueHus
3aIUThl HUGPOBBIX IIEKTPUUECKUX MOACTAHIII"
Texywuti konmpoas (TK)

1. KoHcynpranuu HampaplieHbl Ha MOJy4eHHUE WHAWBUAYAIBHOTO 33aJaHUs JJIs BBHITIOTHEHUS
KOHTPOJIBHBIX MEPOIpPHUITHI 10 pa3neny "OpraHu3almOHHON-NPABOBOM ACHEKT 3allUThl
U(POBBIX ITEKTPUUECKUX MOJCTAHIUIN"

2. KoHcynpranuu HampaBieHbl Ha MOJMyYeHHE WHAWBUIYATBHOTO 3a/aHUS JIJISl BHITOJTHEHHUS
KOHTPOJIbHBIX MEpONpuATH 1o pazgeny "TexHonornyeckoe OCOOEHHOCTH pabOTHI
UQPPOBBIX MEKTPUUECKUX TTOACTAHITHNA"

3. KoHcynbTranuu HarmpaBiieHbl Ha MOTYYSHHE WHIUBUIYATHHOTO 3a/aHUs ISl BBITOJHEHUS
KOHTPOJBHBIX MepompusaTHii 1o pasgeny "HMHpopMmalnoHHBIH acmneKkT obOecredeHus
3alIUThI HU(POBBIX IEKTPUUECKUX MMOACTAaHIUN"



3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPeayCMOTPEHBI



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

Howmep paznena
JUCIUILINHBI (B

OueHo4YHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3anjgaHupOBaHHbIE PE3yJbTaThl 00YUYEHUS 110 AUCLUILINHE Konbt
COOTBETCTBUHM C
(B COOTBETCTBHHM C paznesiom 1) WHJIUKaTOPOB n3.1)
1 ] 2] 3
3HaTh:
HOpPMAaTHBHBIE JOKYMEHTBI, PErJIaMeHTUPYIOIINE CO3/laHKEe, IPUMEHEHUE U KontposnbHas
3aIUTy MUQPOBBIX AICKTPUUSCKUX MMOACTAHIIUN paborta/KoHTposIBEHOE
MepornpusTae Ne 1
IMK-1.2mk-1 +
Konrtponbnas
pabota/KoHTpoabHOE
Meponpusitie Ne 2
0COOEHHOCTH YNpaBJICHUS 3aIIUTON HHPOPMALIMU B aBTOMATU3UPOBAHHBIX KontposnbHas
CUCTEMax Ha Ipumepe HUQPOBBIX IEKTPUUECKUX MOACTAHLIUN pabota/KonTponsHoe
Meporpusarue Ne 3
IK-1.2mk-1 +
KoHntponbHas
pabota/KonTponsHOe
Meponpusitie Ne 4
YMersb:
MPUMEHSTh KOMITJIEKCHBINA MOIX0]] K 3alIUTe HU(POBBIX IJIEKTPUUECKUX KonTponbHas
MOJICTAaHIUI C IPUMEHEHUEM NHKXEHEPHO-TEXHUYECKUX U IIPOrpaMMHO- pabota/KonTponsHOe
anmnapaTHbIX PEIICHUN Mmeponpustue Ne 3
ITK-1.2nk-1 +
KonTponbHas
pabota/KoHTposbHOE
Meponpusitie Ne 4
BBIOMPATH CPeICTBA 3AIUTHI MHPOPMALIUHU TSl TUIIOBBIX OJCHCTEM KonTponbHas
U (POBBIX IJIEKTPUUECKUX MOJACTAHIIUN pabota/KoHTposbHOE
MMK-1.25K-1 + + meponpusitue Ne 1
KoHntponbHas
pabota/KonTponsHOE
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‘ MepornpusaTre Ne 2
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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
7 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. KonTtponbaoe meponpusarue Ne 1 (KonrposnbHas padota)
2. KontponpHoe meponpusitue Ne 2 (KonTponsHas padoTa)
3. Kontponbnoe meponpustue Ne 3 (KontposabHas padota)
4. KontpoasHoe mepornpusitue Ne 4 (KontposnbsHas pabora)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 TIIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHHUIJINHE
3auem ¢ oyenkou (Cemecmp No7)

Ipumeuanue: ONICHOYHBIC MATEPUAITHI 110 AUCIHUILTUHE MPUBEICHBI B (DOHJIC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbI€ ¥ JIEKTPOHHbIE U3TAHUA:

1. A6nyxammios, I'. A. Pa3paboTka METOAMKN aBTOMaTU3UPOBAHHOIO IIPOEKTUPOBAHUS CXEM
OTIepaTUBHOM OJOKUPOBKU U(PpOBBIX moacTanImii: 05.14.02 "DnekTpuueckue CTaHIuU U
AIIEKTPOIHEPIeTUYECKUE CUCTEMBI" : AMCCEepPTaLMs KaHAuJaTa TeXHUUeckux Hayk / I'. A.
AOGnyxanunos, Har. uccnen. yu-tr "MOU" . — M., 2017 . — 135 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=9391;

2. ABpamenko, B. H. Meronnka npuMeHEeHNsI IPOTOKOJIOB PE3epBUPOBAHUSI ITEpPEIauu TaHHBIX B
cucremax P3A nu¢poBsix noacranumii : Mmarucrepckas auccepranus / B. H. Appamenko, Har.
uccnen. yH-T "MOU", Kadenpa peneiinolt 3ammTel 1 aBTomMaTu3anuu s3ueprocucreM ( P3uA ) . —
M., 2012 . - 96 c. - bonx HU3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3522;

3. Amutpues, B. C. PazpaboTka KOHLIENIINN TOCTPOESHUSAIIPOrPAMMHO-aNNapaTHOrO0 KOMILJIEKca Ha
mudpossix noactanuusax EHOC : marucrepckas nucceprauus / B. C. Imutpues, Mock. sHepr. UH-
T (MBU), Kadenpa aBToMaTU3NPOBAHHBIX CUCTEM YIPABIECHUS TEXHOJIOTUYECKUMU MpoIieccaMu (
ACVYTII) .- M., 2011 .-281 c. - pona: HU3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=2318;

4. Mypanéa, B. B. AHanu3 OCHOBHBIX TEXHUYECKHX PEIICHUN MTPU CO3JaHUU BBICOKOBOJIBTHBIX
udpoBbIX nojacTaHuuit B Poccun : marucrepckas nucceprauus / B. B. Mypanésa, Har. uccnen.
yu-T "MOU", Kadenpa ynpasnenus u unpopmaruxu (Yull) . — M., 2016 . — 119 c. - auccepranus
TOJILKO B JIEGKTPOHHOM BUJI€, IJIsl YTEHUS NEpEHnuTe B AIEKTPOHHYI0 OnbianoTexky MOU .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8093;

5. Cxpprunos, E. M. YcTpolicTBO KOHTPOIIS U ITepeAadyn Ha BEpXHUN YPOBEHb ITAPAMETPOB
U(PPOBBIX TpaHCHOPMATOPOB TOKA HA COBPEMEHHBIX IIU(PPOBBIX MMOJCTAHLUAX | MATUCTEPCKast
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muccepranus / E. . Ckpsiuios, Han. uccnen. yu-t "M3U", Kadenpa nnpopmannoHHo-
n3mepurenbHor Texauku ( UAT ) . — M., 2015 . — 49 c. - quccepTamus TOJIBKO B JIEKTPOHHOM
BUJIE, VISl YTEHUS IEPEUIUTE B AIEKTPOHHYI0 Onbmmorexky MOU .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7407;

6. E. E. [IpuBanos, A. B. Edanos, C. C. fctpebos, B. A. Spom- "be3onacHoe oOcmykuBaHue
000pyI0BaHUs IEKTPUUECKUX NoacTanimil u cereid”, M3znarensctro: "[TAPAI'PAD",
Cragpornons, 2020 - (173 ¢.)

https://biblioclub.ru/index.php?page=book&id=614495;

7. E. E. IIpuBanos, A. B. Edanos, C. C. fctpebos, B. A. Spom- "Dkcruryaranys 000py10BaHHs
AIIEKTPUYECKUX TOoJCTaHIuit u cereit”, M3narensctBo: "TIAPAT'PA®", CraBpomnois, 2020 - (173

C.
https://biblioclub.ru/index.php?page=book&id=614491.

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

2. Office;

3. Windows;

4. Maitnn BuaeokondepeHIuu;

5. MasterSCADA.

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 0u01M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexkTpoHHBIE pecypchbl U3aaTesibecTBa Springer - https://link.springer.com/

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

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

6. 9BC "KoncyabsTanT crygenra' - hitp://www.studentlibrary.ru/

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

8. Undopmanmonno-cnpaBounasi cucrema «Koxexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

9. HaunoHaIbHbBIH MOPTaJ OHJIaliH 00yueHuss «OTKpbITOEe 00pa3oBanue» - https://openedu.ru
10. OrkpbITas yauBepcuterckasi nHpopmannonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHBI

Tun nomeneHust Homep aynuropumn, OcHamenune
HANMEHOBAaHHE
Y4eOHble ayAUTOpUH IS M-511, YueOHas rnapTa, CTOJ NpernojgaBaTeis, CTyl, T0CKa
MIPOBEACHUS AyIUTOPUS MeJToBast
JIEKITUOHHBIX 3aHSATHH U K-601, YucOnas rapTa co CKaMbei, CTOJI MPENOJaBaTes,
TEKYIIEro KOHTPOJIS aAyIUTOPUS CTyJ, TpuOyHa, T0CKa MeJIOBas,
MYJIbTUMEANIHBIN POEKTOP, IKPaH
Y4eOHble ayAUTOpUH IS M-503, YueOHas rnapTra, CTOJ NpernojgaBaTeis, CTyl, T0CKa
MIPOBEACHUS ayIUTOPUS MeJToBast
MPaKTUYECKUX 3aHATUH,
KP u KII
Y4eOHble ayAUTOpUH IS M-503, YueOHas rnapTa, CTOJ NpernojaBateis, CTyl, T0CKa
MIPOBEACHUS AyIUTOPUS MeJToBast
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K-120, MammHHBII

cepBep, KOHIUITUOHED

MIPOMEKYTOUHOMN
aTTeCcTaluu 3an MBI
[Momerwmenus st HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSTEILHOU KomnbrorepHubiit MHUCHMCHHBIN, BEITATKA JIUIS OJICKIbI,
paboThl YHUTAJIFHBIN 3211 KOMIIBIOTEPHAs CETh C BBIXOJIOM B MHTEpHET,

KOMIIBIOTEP IEPCOHAIBHBIN, IPUHTED,
KOHIULIMOHED

K-307, YueOnas
nabopaTopus
"OTKpBITOE
POrpaMMHOE
obecneuenue"

CTOJI MIPENO/IaBaTelis, CTOJI KOMIIBIOTEPHBIH,
CTOJI Y4eOHBIi, CTyJI, BellaaKa AJsl OJIeXK/IbI,
Tym0a, KOMITBIOTEPHASI CETh C BEIXOJIOM B
HuTepHeT, MyJIbTUMEIUIHBIN TPOCKTOP,
9KpaH, I0CKa MapKepHasi, CEpBep, KOMIIBIOTEP
MIEPCOHANIbHBIN, KOHTUITMOHED

ITomemnienus mis

M-503, YueOHas
ayJUTOPHS

mapTa, CTOJ NpeuoJaBaTrciid, CTyJI, JOCKa
MCJI0Basd

KOHCYJbTUPOBAHUS
ITomernenus s
XpaHeHus: 000pyIOBaHUS
1 y4eOHOTO MHBEHTaPS

K-202/2, Cxian
kadeapsr BUT

CTeJUIAX JIsi XpaHSHUs] MHBEHTaps, CTOI,
CTyJ, Kad IIst TOKYyMEHTOB, IKad ams
XpaHEeHUs] UHBEHTaps1, TymOa, 3armacHbIe

KOMIUIEKTYIOLIUE JIJIs1 000pyIOBaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

bezonacHocTh UGPOBOI ANEKTPUUECKON MOCTAHIINH

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Kontponbnoe meponpusarue Ne 1 (Kontposbhas pabota)
Kontponsaoe meponpusrue Ne 2 (Kontponbnas pabota)
Kontponbraoe meponpusarue Ne 3 (KontposbHas pabota)
KonTponsaoe meponpusarue Ne 4 (KontposabHas padota)

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

WNnpexe KM- | KM- | KM- | KM-
Howep Paszpen nucuuninuHel KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 Oprasu3anroOHHON-TIPABOBOM aCHEKT 3aIUTHI IIU(POBBIX
INEKTPUYECKUX MOACTAHIUN
11 CpaBHeHI/IevHI/ICI)pOBI)IX Y TPAJAULIMOHHBIX 3JIEKTPUUECKUX + +
NOJICTAHIIHI.
12 HopmatuBHO-1IpaBOBBIE aKThI, PETYJIUPYIOIINE OTHOIICHHUS B + +
] cdepe BHenpenus LIIIC u ux 3aumrhl OT KMOEpKaTak.
2 TexHonornueckoe 0coOEHHOCTH PabOThI U(PPOBHIX
IIEKTPUYECKUX MOACTAHIIUI
2.1 Jlnarnoctrka nMPpPOBBIX MOJCTAHIIHH. + +
29 KomMmyHMKaIMst ycTpOHCTB Ha 0OBEKTE U CBSI3b C ICHTPOM + +
YIPaBJIEHUS CETHIO.
2.3 [TpombinieHHbIE TPOTOKOIBI epenaun gaHHbIX B LIIC. + +
3 WNHpopMalinoHHBIM acieKT obecreueH st 3alUThl HH(POBBIX
AIIEKTPUYECKUX MOICTAaHIUI
[Topsimox MOHUTOpPHHTA (PYHKIIMOHAIIBHOW U
3.1 MH(OPMaLMOHHON 0€30M1aCHOCTH Ha IU(PPOBBIX + +
IIEKTPUYECKUX MOJCTAHIUAX
39 [IprMeHeHre TUIIOBBIX METOJIOB M CPE/ICTB 3alllUThI + +
' uHpopmanuu Kk ACY 1udpoBoii 2J1eKTpruYecKor MOACTAaHIIH
33 Hamnpasnenue nanbHENIEro pa3sBUTHs KOMIIETEHIUN + +
COTPYAHHMKA, 00CITYKMBAIOMIETO U(PPOBYIO MOACTAHITHIO.
Bec KM, %: | 20 30 30 20
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