MuHHCTEPCTBO HAYKH U BbICIIEro oopa3opanus PO
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagiaenue noaroropku/cnenuaiabuocts: 10.03.01 UndopmanuonHasi 6€30mMacHOCTh
HaumeHoBaHune 00pa3oBaTe/bHOI NporpaMMel: be3onacHoCTh aBTOMATH3UPOBAHHBIX CHCTEM
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OUHO-3204HAA

Pabovast mporpaMmMa AMCHUIIIHHBI
BE3OITACHOCTH IU®POBOMU JIEKTPUYECKOHU NIOJACTAHIIUN

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJin)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.12

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

9 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

9 cemecTp - 16 4acos;

HpaKTuquKne 3aHATHA

9 cemecTp - 24 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaXxX 4YaCo0B ayIUTOPHbIX 3aHSATHH

CamocrosiTe1bHast padora

9 cemectp - 139,7 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 ¢ OLEeHKOM

9 cemectp - 0,3 yaca;

MockBa 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) (moamuce) (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

(mozmuch)

%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)

(mozmuch)

(pacmudpoBka
MOJITTHCH)



1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
I—Ie‘ﬂb OCBOECHMS AMCIUIJIHNHLI. OcBoeHHue 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 3allJIaHUPOBAHHBIC Pe3yJbTaThl 00yUeHHs TI0
JUCIUIUIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTHKEHUs KOMIIeTeHINIi:

Koa n HauMeHoBanue
KOMIIETEeHI{UH

Kox 1 HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

TIK-1 I'oTroB 0o0ecnieunBarh
3aUTy HHGOPMAITHH B

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

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

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

- HOPMaTUBHBIE JJOKYMEHTBHI,
perilaMeHTUPYIOLUE CO3JaHue,
IIPUMEHEHHUE U 3aIIUTY HUPPOBBIX
IEKTPUYECKUX MTOACTAHIUH.

YMETh:
- BBIOMpaTh CPEJICTBA 3AIIUTHI
uHGOpMAaLKH 7151 TUTIOBBIX MOJCHCTEM

U (PPOBBIX AIEKTPUUECKUX TO/ICTAHIINIA;

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

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
bezonacHocTh aBTOMaTu3npoBaHHBIX cucteM (manmee — OIIOII), nanpaBnenns moaroroBku 10.03.01
HNudopmannonHas 6€30macHOCTb, ypOBEHb 00pa30BaHMs: BbICIIEE 0Opa3oBaHUeE - OaKalaBpHar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusl.

Pe3ynbTaThl 00y4eHus1, MOTydYeHHbIE P OCBOCHUH TUCIUILUIMHBI, HEOOXOIUMBI TIPU BBITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTh JUCHIUIUTMHBI COCTABISIET S 3a4eTHBIX eauHuIl, 180 gacoB.

Pacnpenenenue Tpy1oeMKOCTH pasjena (B 4acax) 1o BuaaM y4eOHOM paboTh

Pasesb1/TeMbl 8| a
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakTHas pa6ora cp CopneprkaHre CaMOCTOSTETFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8 g | © | Jlex Jla6 | 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 OpraHu3annoHHOM- 38 9 4 - 4 - - - - - 30 - Ilodzomoska doknada, svicmynienusn:
MIPaBOBOM acIeKT 3ajaHue CBA3aHO C YIIyOJCHHBIM N3y4CHUEM
3aIIUTHI HTUPPOBBIX pas3iesioB AUCIMIUIMHBI U CaMOCTOSITEIbHBIM
ANEKTPHUYECKUX MIOMCKOM MaTepHAJIOB JUIsl PACKPBITHS TEMBI
NOACTaHIUI JIoKsafa. MaTtepualisl BBITOTHEHHO paOoThI
11 CpaBHeHue nU(pPOBBIX 19 2 - 2 - - - - - 15 - MIPECTABIIOTCA B 2JIEKTPOHHOM BH/JIE UJIH B
Y TPaAUIHOHHBIX (opmMe pacrieuaTaHHbIX MPE3EHTAMOHHBIX
INMEKTPUIECKUX ciaioB. B kadecTBe TeM TOKJIAIOB CTYACHTAM
TIOJICTaHIIUH. MPEATIaraloTCsl CIEAYIONINE BapUaHTHI:
1.2 | HopmatuBHO-TIpaBOBBIC 19 2 - 2 - - - - - 15 - Ilo020mo6Ka K nPAKMUYECKUM 3AHAMUAM:
aKTBI, PEryJIUPYIOLIe N3y4yenune marepunaia 1o pasjaeny
OTHOIIIEHHMS B cepe "OpraHu3annOHHON-IIPaBOBOM ACIIEKT 3aLIUTHI
BHeapenus LIIC u ux IU(GPOBBIX IIEKTPUUECKUX MOACTaHIIUN"
3alIMTHI OT KHOEpKaTax. MOJIrOTOBKA K BBITIOJIHEHUIO 33JaHUi Ha
NPAKTHYECKUX 3aHITUIX
Camocmoamenvroe usyuenue
meopemuueck020 mamepuana: VI3yaenue
JIOTIOJTHUTENBHOTO MaTepHaa 1o pas3zierny
"Opranu3aliOHHOM-NIPaBOBOM aCNEKT 3aLUThI
MUQPPOBBIX AMEKTPHUCCKUX TOICTAHIIHNA"
H3yuenue mamepuanos numepamypHoix
UCIMOYHUKOG:
[2], 6-72
[7], 112-170
2 TexHonoru4yeckoe 62 6 - 10 - - - - - 46 - IToozomoska doknada, gvicmynienusn:
0COOEHHOCTH PabOTHI 3amanue CBSA3aHO C YIiyOJIEHHBIM H3y4eHHUEM
dpoBBIX pas3/iesioB AUCIMIUIMHBI U CAMOCTOSTEIbHBIM
AIIEKTPHUUECKHX MIOMCKOM MaTepHaJIOB ISl PACKPBITHS TEMBI
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IOJICTaHIIMH JIOKJIaa. MaTepuaibl BBIIOJHEHHOH pabOThI
2.1 Juarnoctuka 19 2 15 MPEICTABIISIOTCS B DJIEKTPOHHOM BUJIE WJIH B
1 QpoBBIX (opMe pacriedyaTaHHbIX PE3EHTAMOHHBIX
MHOJCTaHIIMH. ciaiiioB. B kauecTBe TEM NOKIAI0B CTYAEHTAM
2.2 KommyHukarms 21 4 15 [IpeaIaralTcs CiaeayolIe BApUaHThl:
YCTPOHCTB Ha OOBEKTE Ilodzomoeka K npaKkmuuecKkum 3aHAMUAM:
U CBSI3b C [ICHTPOM N3y4yenne marepuana 1o pasaeny
YIpaBICHUS CETHIO. "TexHOIOTHIECKOE OCOOCHHOCTH PabOTHI
2.3 [IpombIiuIeHHBIE 22 4 16 IUQPPOBBIX AMEKTPHYECKUX TOICTAHITHNA"
IPOTOKOIIBI TIEpeaaun MOATOTOBKA K BBIOJIHEHUIO 3aJaHUi Ha
nmaaaeix B L{IIC. NPAKTUYCCKUX 3aHATHUIX
CamocmoamenvHnoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOTHUTEIBHOTO MaTepuaa 1o pasaery
"TexHoNOrH4ecKkoe 0COOEHHOCTH PaboThI
MUPPOBBIX AMEKTPHISCKUX TOJCTAHIIIHA"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[3], 221-270
[6], 15-27
3 WubopMamoHHEIH 62 10 46 Iloozomoeka doknada, eblcmynieHuA:
acHeKT o0ecreueHus 3amaHue CBSA3aHO C YIiyOJIeHHBIM H3Y4eHHUEM
3aIIUThI HTUPPOBBIX Pa3aenoB AUCHUILUIMHBI B CAMOCTOATEIbHBIM
EKTPUIECKUX MIOMCKOM MaTepHaJIOB JUIsl PACKPBITHS TEMBI
NOJICTaHIUI JIoKsIaga. MaTtepualisl BBITOTHEHHO paboThI
3.1 | Ilopsaok MOHUTOpUHTA 19 2 15 MPEJCTABIIOTCA B DJIEKTPOHHOM BH/JIE UJIH B
(yHKIHOHAJIBHOW U ¢dopme pacrieqaTaHHBIX MPE3EHTALMOHHBIX
nHpopManoHHOH ciaiioB. B kauecTBe TeM 0KJIAIOB CTYACHTAM
0e30macHOCTH Ha MPE/IaraloTCsl CIEAYIONINE BapUaHThI:
1 (poBBIX Il0020mogKa K npaKmuueckum 3auAmuam:
JNEKTPUIECKUX N3y4yenune marepunaia 1o pasjaeny
HOJACTAHIUAX "NH(pOopMaIIMOHHEIH acCTIeKT 00eCIIeYCHUS
3.2 | IlpuMeHeHUE THIIOBBIX 21 4 15 3aIIUTHI TU(PPOBBIX IINEKTPUIECKUX
METOJIOB U CPE/ICTB MOJACTAaHIIAN" TOATOTOBKA K BBITTOJHEHHIO
32U THl HHPOPMAIHU K 3a/laHIH Ha MMPAKTHIECCKHUX 3aHIATHAX
ACY mudporoit Camocmoamenvroe usyuenue
AIIEKTPUIECKOI meopemuueckozo mamepuana: VI3yaenne
TOJICTAHITUH JIOTIOTHUTEIHHOTO MaTepraia o pasaery
3.3 Hanpagsienue 22 4 16 "MH(pOopMaIIMOHHBIH aCIEKT 00eCIIeYSHUS
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NaabHEHIIEeTo pa3BUTHUA

3aIUTHI MUPPOBBIX AMEKTPHUCCKUX
MOoACTaHIH"

KOMITETCHITUN
COTpYJHUKA, H3yuenue mamepuanog iumepamypHsix
00CITy’)KABAIOIIETO 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 16 - 24 0.3 122 17.7
Hroro 3a cemecTp 180.0 16 - 24 - - 0.3 139.7

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
mucuuiuinHel; CP — camocrosrenbHas padora crynenta; UKP — nnas konraktHast padora; TK — Texymumii kKoHTpoib; [TA — npomexyrouHas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OpzanuzauuonHot-npasosoll acnekm 3auumol YUOPOEbIX INEKMPULECKUX NOOCMAHYUL

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. lnarHocTuka uu(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), I[IponpuerapHbie MPOTOKOIBI
BeHopos ooopynosanust 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), CpeJICTBAa OOHapyXKEeHHs U NPeAOTBPALICHUSA
BTOpeHUH, 3amuieHHsie OC, cpeacTBa MpeloTBpalleHus] BTOpkeHuil, M3, cpelcTBa BbISBICHUS
ySI3BUMOCTEH, CpeAcTBa JOBEPEHHON 3arpy3kH, cpeicTBa ympasieHus coOwbitusimu Wb, 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. OtHecenne napopmanmu, nupkynupyromei k LIIC k pa3uuHbiM BUgaM TaifH, CTEICHIM
KOH(UICHIIMATLHOCTA U KPUTHYHOCTU YTCUKH;
2. Pa3zpaboTrka mind-kapThl HalpaBIeHU JaTbHEHIIIET0 H3ydeHUsI chepbl 00ecTIeueHUs
o6e3onacHoctu LIIC.;
3. [loaroroBka KOMIUIEKTa BHYTPEHHUX JIOKYMEHTOB IO PErJIaMeHTAIlMH CUCTEMbI
uH(MOPMAIIMOHHOK 0€30MaCHOCTH Ha IU(PPOBOH IIEKTPUUECKOH MOICTAHIINN;
4. ®opMupoBaHUE TUIOBOU MOJTUTHKUA 0€30MAaCHOCTH U(PPOBOM IIECKTPUICCKOM
MO/ICTAHIINHY;
5. PazpaboTka TpeOoBaHMil K ciCTeMe MOHUTOPHUHTA U YIPaBJIECHUS CEThIO Ha LIU(PPOBOIA
ANEKTPUYECKOM MOJACTAHLINY;
6. Co3nanue TunoBoM cetu nepeaaun qanHbix Ha oobekTax LIIIC B Cisco packet tracer mis
MOJEIUpOBaHus HHUHUIEHTOB Ub;
7. Pazpabotka monenu yrpo3 ais LIIIC B cooTBeTCTBUU C TPEOOBAHUSAMHU PETYISATOPOB;
8. Pa3pabotka moaenu Hapymurens 1 LIIIC B cooTBeTcTBUM ¢ TpeOOBAHUSIMU
PEryIATOpOB;
9. Ocobennoctu npuMeHeHus npoMeinuieHHbIX SCADA-cucTeM Ha HUPPOBBIX
ANEKTPUUYECKUX MOACTAHIIUAX;
10. Ananu3 ys13BUMOCTEH TUIIOBOU LU(POBOM IEKTPUUECKON MOJICTAHIINH;
11. TIpombltieHHBIE TPOTOKOJIBI OOMEHA TAaHHBIMU B CETSIX HU(POBBIX ITEKTPHUECKUX
MMOJCTAaHITN;
12. HopmatuBHO-TIpaBOBO€E oOecrieueHne pa3paboTKU U IKCIUTyaTalluy HU(POBBIX
ANEKTPUYECKUX MOACTAHLIHIM.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO
3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no pasoeaam oucyuniunsl (I°'K)

1. OO6cyxneHue marepuajaoB Mo Kkedcam pazzena "OpraHu3allMOHHOW-TIPABOBON AaCIIEKT
3aIUThl HUGPOBBIX IIEKTPUUECKUX MOACTAHIIUI"
2. OOcyxkIeHHe MaTepHalioB Mo Keiicam paszzena "TexHojorndeckoe 0CoOOCHHOCTH PabOTHI
U (POBBIX PTEKTPUUECKUX MOACTAHIIUI"
3. OOcyxaeHnnue MaTepuaaoB 1o kehicam pasnena "MH)opManmoHHBIA acekT o0ecreueHus
3aIUThl HUGPOBBIX IIEKTPUUECKUX MOACTAHIII"
Texywuti konmpoas (TK)

1. KoHcynpTanuu HampaBieHbl Ha MOJYYEHUE MHIMBUAYAIBHOTO 3aJaHUsl JUIS BBITOJTHEHUS
KOHTPOJIBHBIX MEPOIPHUATUN 10 pazaeny "OpraHu3aluoHHON-TIPABOBOM ACTIEKT 3allUThI
U(POBBIX ITEKTPUUECKUX MOJCTAHIUIN"

2. KoHcynpranuu HampaBieHbl Ha MOJMyYeHHE WHAWBUIYATBHOTO 3a/aHUS JIJISl BHITOJTHEHHUS
KOHTPOJIbHBIX MEpONpuATH 1o pazgeny "TexHonornyeckoe OCOOEHHOCTH pabOTHI
U (POBBIX IIEKTPUUECKUX MOACTaHIUN"

3. Koncynpranum HampapieHbl Ha MOJyY€HHE WHIUBHYaIbHOTO 3aJaHUS JJISI BHITOJIHEHHS
KOHTPOJBHBIX MepompusaTHii 1o pasgeny "HMHpopMmalnoHHBIH acmneKkT obOecredeHus
3alIUThI HU(POBBIX IEKTPUUECKUX MMOACTAaHIUN"



3.6 TemaTuka KypcOBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota HEe 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 Konpt
COOTBETCTBUHM C
(B COOTBETCTBHHM C paznesiom 1) WHJIUKaTOPOB n3.1)
1 ] 2] 3
3HaTh:
HOpPMAaTHBHBIE JOKYMEHTBI, PErJIaMeHTUPYIOIINE CO3/laHKEe, IPUMEHEHUE U KontposnbHas
3aIUTY UGPOBBIX IMEKTPUUCCKUX MOICTAHIIAN pabota/KoHTposIBHOE
Mepornpusarue Ne 1
IK-1.2mk-1 +
KoHntponbnas
pabota/KoHTpoabHOE
meponpusitue Ne 2
0COOEHHOCTH YNpaBJICHUS 3aIIUTON HHPOPMALIMU B aBTOMATU3UPOBAHHBIX KonrpomnbHas
CUCTEMax Ha Ipumepe HUQPOBBIX IEKTPUUECKUX MOACTAHLIUN pabota/KonTponsHoe
Mepornpusarie Ne 3
IK-1.2mk-1 +
KoHntponbnas
pabota/KoHTponbHOE
Meponpusitie Ne 4
YMersb:
MPUMEHSTh KOMITJIEKCHBINA MOIX0]] K 3alIUTe HU(POBBIX IJIEKTPUUECKUX KonTponbHast
MOJICTAaHIUI C IPUMEHEHUEM NHKXEHEPHO-TEXHUYECKUX U IIPOrpaMMHO- pabota/KoHTponsHOE
anmnapaTHbIX PEIICHUN meponpusitue Ne 3
ITK-1.2nk-1 +
KonTponbHas
pabota/KoHTposibHOE
Meponpusitue Ne 4
BBIOMPATH CPeICTBA 3AIUTHI MHPOPMALIUHU TSl TUIIOBBIX OJCHCTEM KonTponbHas
U (POBBIX IJIEKTPUUECKUX MOJACTAHIIUN pabota/KoHTposibHOE
MK-1.25K-1 + + meponpustue Ne 1
KoHnTtponbHas
pabota/KoHTpossHOE
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‘ MeporpusaTie Ne 2
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
9 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 No9)

B numiom BeICTaBIsIeTCS OIICHKA 32 9 ceMecTp.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLUIIIMHE IPUBEJCHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H IJIEKTPOHHBIE H3IAHNS

1. A6nyxammios, I'. A. Pa3paboTka METOAMKN aBTOMAaTU3UPOBAHHOTO MIPOEKTUPOBAHUS CXEM
onepaTuBHON OJOKUPOBKU UPPOBHIX moacTaHiuii: 05.14.02 "DnekTpuueckue CTaHIIUN 1
AIIEKTPOIHEPTEeTUUECKUE CUCTEMBI" : IUCCepTalMs KaHau1aTa TeXHHYeCcKuX Hayk / I A.
AOnyxamunos, Ham. uccnen. yu-t "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. Metoanka npuMeHeHus IpOTOKOJIOB PE3EPBUPOBAHUS TIEpEadn JAHHbBIX B
cucremax P3A nudpossix noacranuumii : Marucrepckas aucceprauus / B. H. Aspamenko, Har.
uccnen. yH-T "MOHN", Kadenpa peneiiHoil 3anmTsl 1 aBToMaTH3auu sHeprocucreM ( P3uA ) . —
M., 2012 .-96 c. - hponx HU3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3522;

3. Amutpues, B. C. Pa3zpaboTka KOHIENIUH TOCTPOSHUANPOTrpaMMHO-aNNapaTHOr0 KOMIUIEKca Ha
nu¢posbix noacraniusax EHOC : marucrepckast nuccepranus / B. C. Jimutpues, Mock. 3Hepr. uH-
T (M3ON), Kadenpa aBToMaTU3MpOBaHHBIX CUCTEM YIPaBJIEHUS TEXHOJIOTHYECKUMU IpolieccamMH (
ACYTII) .- M., 2011 .-281 c. - pona: HU3.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=2318;

4. MypanéBa, B. B. AHanu3 OCHOBHBIX TEXHUYECKUX PEIICHUM MPU CO3JaHUU BBICOKOBOJIBTHBIX
uupoBbIx noactaniuil B Poccun : marucrepcekas nucceprauus / B. B. Mypanéa, Hau. uccnen.
yH-T "MOU", Kadenpa ynpasnenus u unpopmaruxu (Yull) . — M., 2016 . — 119 c. - qucceprarus
TOJIBKO B AJIEKTPOHHOM BUJIE, /Ul YTEHUS IepeiiinTe B JIEKTPOHHYIO Oubaroreky MOU .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8093;
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5. Ckpbianos, E. Y. YcTpoicTBO KOHTPOJIS U NI€pelayl Ha BEPXHUH yPOBEHb 1ApaMETPOB

U (GPOBBIX TPAaHCPOPMATOPOB TOKA HA COBPEMEHHBIX LIU(POBBIX MOJCTAHLIUAX : MATUCTEPCKAs
muccepranus / E. . Ckpsiuios, Har. uccnen. yu-t "M3U", Kadenpa nnpopmannoHHo-
n3mepurenbHor Texauku ( UAT ) . — M., 2015 . — 49 c. - quccepramus TOJIBKO B 3JIEKTPOHHOM
BUJIE,JIJISI UTEHUS 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. SIpom- "be3onacHoe oOcykuBaHue
000pyI0BaHUs IEKTPUUYECKUX NoacTanumil u cereid”, M3narensctro: "[TAPAI'PAD",
Cragpornons, 2020 - (173 ¢.)

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

7. E. E. IIpuBanos, A. B. Ebanos, C. C. fctpebos, B. A. Spou- "Dkcruryaranys 000py10BaHHs
AIIEKTPUYECKUX TojcTaHIui u cereit”, M3narensctro: "TIAPAT'PA®", CraBpomnois, 2020 - (173
c.)

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

5.2 JIulleH3M0HHOE 1 CBO0OOIHO pacnpocTpaHsieMoe NPOrpaMMHoe o0ecnieyeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamMm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Maitnn BuaeokoHdpepeHIu;

5. MasterSCADA.

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccHoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIpaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 0uM0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexkTpoHHBIE pecypchbl U3aaTesibeTBa Springer - https://link.springer.com/

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

5. Ba3a nannbix Scopus - http://www.scopus.com

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

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

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

9. HaunoHaIbHbBIH MOPTaJ oOHJIaliH 00yueHuss «OTKpbITOEe 00pa3zoBanue» - https://openedu.ru
10. OrkpbITas yauBepcuterckas nupopmannonnasi cucrema «POCCHS» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, OcHamenune
HAaMMCHOBaHUE
VYyeOHble ayAUTOPUH IS K-601, Yuebnas rapTa co CKaMbe, CTOJI IPENnoAaBares, CTyll,
MPOBEJCHUS JIEKIIMOHHBIX ayJuTopus TpuOyHa, JOCKa MEJIOBast, MyJIbTUMEINITHBIN
3aHATHH U TEKYILLETO IIPOEKTOP, IKpaH
KOHTPOJIS A-300, YueOHnas Kpecyo pabouee, mapTa, CTEJUIaXK, CTOJ
aynutopus "A" npernoJiaBaTess, CToa yueOHbIH, cTy, TpuOyHa,
MUKPO(QOH, MyJIbTUMEIUUHBII TPOEKTOD,
9KpaH, J0CKa MapKepHasi, KOJIOHKH,
TEeXHHUYECKas anmnaparypa, KOHIULHOHEp,
TEJIEBU30D
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YueOHbIC ayAUTOPUH IS

A-317, Yuebnas

mapTa co CKaMbei, CTOJI TIPenoJaBaTeds, CTYI,

MPOBEACHUS ayIUTOpUs JIOCKa MEIoBast
MPAKTUYECKUX 3aHITUH,
KP u KII
Yyeonsie aynuropuu mis | JK-120, MamHHBIH cepBep, KOHAUIMOHEP
MPOBENCHUSA 3an MBI
MIPOMEKYTOUYHOM A-317, Yuebnas MapTa co CKaMbe, CTOJI MpernoiaBaTes, CTyJl,
aTTecTalnuu ayIUTOPUS JIOCKa MEJIoBast
[Nomerwmenus st HTB-303, CTOJI KOMITBFOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEITLHON pabOTHI KomrnbrorepHblit MHUCHMCHHBIN, BEITATKA JIUIST OJICKIbI,

YUTAJILHBIN 341

KOMIIBIOTEPHAsI CEThb C BBIXOOM B IHTEpHET,
KOMIIBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHIMIIMOHED

ITomemntenus miis

A-317, Yuebnas

mapra co ckambei, CTOJI IpenoaBaTesis, CTyI,

KOHCYJIbTUPOBAHHMS aAyIUTOPUS JIOCKa MEeJIoBast
[Tomemenus ans xpanenus | K-202/2, Cxnan CTeJUIaX JJIA XPaHEHUS MHBEHTAps, CTOJI,
o0opynoBaHus U y4eOHOTO kadeapsr BUT CTYJ, mKad Ui TOKyMEHTOB, IKad s

WHBEHTaps

XpaHEeHUsI UHBEHTapsI, TyMOa, 3a1lacHbIC
KOMILJIEKTYIOLIHE JUIs 000pyJOBAHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHTOBAS CTPYKTYPA JJUCHUILJIMHBI

bezonacHocTh UGPOBOI ANEKTPUUECKON MOCTAHIINH

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

Kontponbnoe meponpusrue Ne 1 (KontposbHast pabota)
KonTponsaoe meponpusarue Ne 2 (KonTposbHas padota)
Kontponbraoe meponpusarue Ne 3 (KontposbHas pabota)
KonTponsaoe meponpusarue Ne 4 (KontposabHas padota)

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

WNnpexe KM- | KM- | KM- | KM-
Howep Paznen nucourmHb 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 HopmaTtuBHO-1IpaBOBbIE aKThl, PETYIUPYIOIINE OTHOUIEHUS B + +
] cdepe BHenpenus LIIIC u ux 3aumrhl OT KMOEpKaTak.
2 TexHonornueckoe 0coOEHHOCTH PabOThl HUPPOBHIX
JNEKTPUYECKUX NOACTAaHIUN
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 [TpyMeHeHre TUIIOBBIX METOJIOB M CPE/ICTB 3alllUThI + +
] uHpopmanuu K ACY 1ndpoBoii 31eKTprHuecKoi OJCTaHIINH
33 HarmpaBnenue gajbHENUIIEro pa3BUTUS KOMIIETCHIIUI + +
COTPYAHHMKA, 00CITYKMBAIOMIETO U(PPOBYIO MOACTAHITHIO.
Bec KM, %: | 20 30 30 20
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