MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noAroroBKu/cnenuajbHoCcTh: 13.04.02 D1eKTpoIHepreTUKA 1 3JIEKTPOTEXHUKA

HanmenoBanue o0pa3oBartesibHOI nporpaMmbl: UHTeNIeKTyalbHbIE CHCTEMBI 3aIIIUThHI, ABTOMATHKH U
ynpaBJeHHsl JHeprocucreMamMu

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
PEJIEUHAS SAINUTA SJIEKTPOSHEPIT'ETUYECKUX CUCTEM

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTebHOI
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

1 cemecTp - 16 yacoB;

HpaKTuquKne 3aHATHA

1 cemecTp - 16 yacoB;

JlabopaTopHbie padoThI

1 cemecTp - 16 yacoB;

Kouncynbranuu

1 cemectp - 18 yacos;

CamocTrosiTesibHasi padoTa

1 cemectp - 109,2 yacos;

B ToM unciae Ha KII/KP

1 cemectp - 15,7 yacos;

HNnasa koHTakTHas padora

1 cemecTp - 4 yaca;

BKJIIOYas:
KontpoabsHas padora
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

3ammTa KypcoBOro MpoeKTa
IK3aMeH

1 cemectp - 0,3 yaca;
1 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

Mocksa 2026
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leabp ocBoeHUs] AMCUMIUVIMHBI: W3y4YCHHE MPUHIUIIOB BBIINOJHEHUS KOMILUIEKCOB peJeiiHoN
3amuThl (P3) 3MeKTpO’HEPreTHYeCKUX CUCTEM, TEXHUYECKHX CPEJACTB IS UX peallu3allid, CIOCOOOB
pacyera napaMmeTpoB yCTporUcTB P3 1 OIIEHKH TPUHUMAEMBIX PEIICHUH.

33[[3‘11/[ AUCHHUIIIMHBI

- OCBOCHHE 3HAHUU O MPHUHIIMIIAX TOCTPOCHUS U TEXHUUECKUX CPECTBAX PesIeHHOM 3allUThI
AJIEKTPOIHEPIETHUECKUX CUCTEM;
- (hopmupoBaHUe yMEHUS pacCUUTHIBATH MapaMeTPhl YCTPONUCTB peNeiiHON 3alIUThI
AJEKTPOIHEPIETHUECKUX CUCTEM;
- (hopmupoBaHNe yMEHHUS aHATTU3UPOBATh PE3YJIbTAThI, OTy4YEHHBIE MTOCIIE pacyeTa MapaMeTpoB

YCTPOMCTB PEJIECHHON 3aLUThI JJIIEKTPOIHEPTETUUECKUX CUCTEM;

- IpHOOpEeTEeHNE IEPBUYHBIX HABBIKOB PA0OTHI C YCTPOHCTBAMU peIeHHOMN 3alUThI
AJIEKTPOIHEPTETUYECKUX CUCTEM.

dopmupyembie y 00y4aromerocss KOMNeTeHIUH 1 3aIUIaHUPOBAaHHbBIC Pe3y/IbTAThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIeTEeHIMI |

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
PYKOBOIHTH pa3paboTKoOit
MHKPOTIPOLIECCOPHBIX
YCTPOMCTB peseitHon
3alIUThI

N -1nk-1 [Toka3siBaeT 3HaHue
MPUHLUIIOB JEHCTBUS
aJTOPUTMOB PEJICHOM 3alUThI
U UX MapaMeTpsl

3HATh:
- 0COOEHHOCTHU PEKUMOB pabOTHI
pacupenenuTenbHbIX CeTel;

- YCIIOBHS U OCOOCHHOCTH pacyeTa yCTaBOK
TpaHcGopMaTOPOB, JIUHUIA, TEHEPATOPOB,
ANEKTPOJBUIATEIIEH, IIIHH;

- pacyeTHbIEC PEXKUMBI JIJ1s1 TPOBEPKHU
xapakrepuctuk TT u TH, Ha coorBeTcTBUHE
YCIIOBHSIM HKCILTyaTaliu.

YMETB:

- MPOU3BOJIUTH PACUeT U BHIOOP
KOMMYTAIlMOHHBIX alapaToB U
MMPOBOJHUKOB BO BTOPUYHBIX Hemsax TH u
TT (mpOBOAHUKOB);

- MPOU3BOJIUTH BHIOOP U pacueT
napaMeTpoB cpabaThIBaHUS YCTPOHUCTB
pEeNeHHON 3alUThI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOW mpodeccHOHaIbHON 00pa30oBaTeIbHON MpOrpaMMe

NHurennexryanbHble CUCTEMBI 3alUThI, aBBTOMAaTUKH U yrpaBiieHUus sHeprocucremamu (nanee — OIIOID),
HarpaBieHuss moarotoBku 13.04.02 DnekTposHEpreTHKa W AJIEKTPOTEXHUKA, YPOBEHb O0Opa3OBaHMS:
BBICIIIEE OOPa30BaHUE - MATUCTPATYpA.

Tpe6OBaHI/ISI K BXO/IHBIM 3HAHUAM U YMCHHAM:
- 3HaTb OCHOBHBIC MCTOAbI aHaJIN3a JIMHEHHBIX M HEIMHEHHBIX ueneﬁ B YCTAHOBUBIIHXCA U

MEPEXOJHBIX PEXUMAX

- 3HaTh BHUJIBI DJICKTPUUECKUX MAIITUH, OCHOBHBIE XaPAKTEPUCTUKU U PEIKUMBI PaOOTHI

- 3HATh COBPEMEHHOE 00OPYI0BAHHE IIEKTPUUECKUX CTAHIIUN U TTOACTAHIINI, OCHOBHBIE CXEMBI
3JIEKTPUUYECKUX COEIMHEHUM pacipeeIuTEeNbHbIX YCTPONCTB Pa3HbIX YPOBHEN HANPsHKEHUS

- 3HATh METOJIBI M CPEJICTBA pacyeTa dIEKTPUUECKUX BEIIMUNH




- YMETh COCTABIIATh CXEMBI 3aAMELIEHUS JJIEKTPUUECKHUX LIENIEH U PACCUUTHIBATH UX

- YMETb IIPUMEHATDH BBIUYUCIUTEIBHYIO TEXHUKY B JJIEKTPOMAarHUTHBIX pacyeTax

- yMeTb paboTaTh ¢ MPOrpaMMHBIMH CPEICTBAMH OOIIET0 HA3HAUCHUSI, COOTBETCTBYIOIIUMU
COBPEMEHHBIM TPeOOBaHUSM MHUPOBOTO PhIHKA

PesynbTarel 00yueHus1, MOTyYCHHBIE TIPU OCBOCHUH AUCIUILTHHBI, HEOOXOAMMBI TIPU BHITIOJTHCHUH
BBIMTYCKHOM KBaTU(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

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 /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Oomrast 6 1 2 - - - - - - - 4 - Iloozomoeka Kypcosozo npoexma: KypcoBoii
XapaKTCpuCTHKa 3allluT IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJIbHOMY
¢ abCOIIOTHOM 3a7aHu0. B pamkax paboTsl HEOOX0AUMO
CEJIEKTHBHOCTBIO U paccunuTaTh OCHOBHBIE ITOKa3aTeNld paboThI
MIPUHLHUIIBI UX 000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
JICUCTBUS pemenue. KypcoBoil mpoekT npexycMaTpuBaeT
11 OOmas 6 2 - - - - - - - 4 - MOSICHUTEIBHYIO 3aIIUCKY C pacueTaMy U

XapaKTePUCTHKA 3aITUT
¢ abCONIOTHOM
CEIIEKTHBHOCTBIO U
TIPUHITAITEL UX
JIEUCTBHUS

rpadudUecKyro 4acTh. B 3amaHne BXOOUT pacdeT
mapaMeTpOB cpabaTHIBAaHUS PEIICHHON 3alUTHI
Ha 00BbEKTaX IHEPTOCHUCTEM HATIPSHKEHHEM 35-
330 xB

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ M3y4YUTh BOIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paszgene "OOmas XxapakTepUCTHKA 3aIIUT C
a0COFOTHON CENEKTUBHOCTHIO W IIPUHIIHITBI UX
JeicTBus" MaTtepuany

Camocmoamensroe usyuenue
meopemuyeckozo manepuana: zydenve
JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
"OO11ast XxapaKTepUCTHKA 3aIIUT ¢ a0COTFOTHON
CEJICKTUBHOCTBIO M TIPUHIIMUIIBI X JEHCTBHS"
Iloozomoexa Kk ayOumopHoviM 3anAmMuAM:
[IpopaboTka JIeKIIH, BEITOJHEHHE U
MIOJITOTOBKA K 3amuTe 1ab. paboThI




H3yuenue mamepuanos 1umepanypHsix
UCHOUYHUKO6:

[1], cTp. 193-274
[2], cTp. 58-138

3ammmTel
TpaHc(hOpPMATOPOB H
aBTOTPaHC(POPMATOPOB

42

12

20

2.1

3ammmTe!
TpaHc(hOpPMaATOPOB H
aBTOTPaHC(POPMATOPOB

42

12

20

Iloozomoeka K meKyuiemy KOHmMPOJIo:
[ToBTOpenme MaTepuana 1mo pa3aeiny "3amuTsl
TpaHc(OPMATOPOB U aBTOTPaHCPOPMATOPOB"
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIOHSACTCS 110 HHANBHAYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTEeNId PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemrenre. KypcoBoii mpoekT npemxycMaTpuBacT
TMOSACHUTEJIbHYIO 3aIIUCKY C pacucTaMu U
rpaduUecKyro YacTh. B 3aaHue BXOIUT pacyer
3aIIUTHI TpaHC(HOPMATOPOB HITH
aBTOTPaHC(HOPMATOPOB

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHUS 3aJaHAH 110 JIAOOpaTOpHO# padboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK K€ U3YyYUTH BOIIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paszene "3anuThl TpPaHCPOPMATOPOB U
aBTOTpaHC(hOpPMATOPOB" MaTEepHATy
Ilo020mo6Ka K KOHMPOILHOU padome:
N3ydenne MaTtepuanoB mo paszjaeny "3anuTbl
TpaHc(hOpPMaATOPOB B aBTOTPAHCHOPMATOPOB" U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Iloo2omogka K ayounmopHbiv 3aHAMUAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Ilo0z0mogKa K npaKmu4ecKkum 3aHAMUAM:
N3ydenne matepuana mo pazaeny "3anuTsl
TpaHc(hOpPMATOPOB B aBTOTpaHCHOPMATOpPOB"
IIOATrOTOBKA K BBIIIOJIHCHUIO 3aﬂaHHﬁ Ha
MIPaKTUYECKHUX 3aHATUSAX Bb10op mapameTpoB
Cpa6aTI)IBaHI/I$I OCHOBHBLIX 1 PE€3€PBHBIX 3aIUT,
yCTaHaBJIMBAaEMBIX Ha TpaHCc(oOpMaTopax
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aBTOTpaHc(hOpMaTopax
Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JOIIOJTHATEIEHOTO MaTepHaia 1o paseiy
"3ammTel TpaHC(HOPMATOPOB H
aBTOTpaHChOpPMaTOpOB"
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:
[1], cTp. 429-473
[5], cTp. 5-68
[6], cTp. 5-114

3ammTa muH

IloozomoeKka K ayOumopHbim 3aHAMUAM:

3.1

3ammra muH

[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Camocmosamenvnoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
"3amura muH"

OCHOBHEIC 3aITUTHI
BO3AYHIHBIX JIMHUT
QJICKTpoOInepcAain

18

10

4.1

OCHOBHEIE 3aIUTHI
BO3AYHIHBIX JIMHUN
SJICKTponepcaavun

18

10

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBITIOJIHACTCS 110 HHAUBUAYATHLHOMY
3agaHuio. B pamMkax paboTsl HE0OX0ANMO
paccunTaTh OCHOBHBIE ITOKa3aTesn paboThI
000opyioBaHusl, BBIOPATh ONTUMAIILHOE
peuienue. KypcoBoii npoekT npenycmarpuBaer
MOSICHUTEIILHYIO 3aITHUCKY C pacueTaMy U
rpaduyeckyro 4acTb. B 3amanue BxoauT pacuer
3aLLUT JIMHUI

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEHHS 33/1aHUH 110 JTa0opaTopHOi padoTte
HEOOX0ANMO MPEIBAPUTEIEHO U3YUHTh TEMY 1
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ U3yYUTh BOIPOCHI BApHAHTOB
00paboTKH pe3yIbTaTOB 110 U3YYEHHOMY B
pazzgene "OCHOBHBIE 3aLIUTHI BO3AYIIHBIX
JIMHUH 7eKTporepeadn’’ MaTepuany.
Iodzomoeka K ayoumopHsimM 3aHAMUAM:
ITpopaboTka JIeKInH, BBIIOJIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
ITodzomoseka K npakmuyecKum 3aHAMUAM:

7




W3yuenne maTtepuana no pasaeny "OCHOBHbIE
3aIIUTHI BO3AYIIHBIX JIMHUH dJIeKTpornepeaaun”
U MOJITOTOBKA K BBITIOJIHEHHIO 33/IaHUH Ha
MPaKTHIECKNX 3aHATHIX

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"OCHOBHBIE 3aIIUTHI BO3IYIITHBIX JTHHUI
aneKTponepenayn”

H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[1], cTp. 293-325
[2], cTp. 165-232
[5], cTp. 5-68

3anuTel reHepaTopoB,
6JI0KOB TeHepaTop-
TpaHchopMaTop

26

14

5.1

3aIIUTHl TEHEPATOPOB,
0JIOKOB IreHepaTop-
TpaHchopMaTop

26

14

Ilo0zomogKa K neKyuiemy KOHmpoio:
IToBTOpeHne MaTepuana 1o pasaeny "3aiuTsl
TeHEepaTopoB, OJIOKOB TeHepaTop-
Tpancpopmarop"
Ilo020moeKa K KOHmMPOIbHOU padome:
N3y4yenne maTteprasioB Mo pa3aeiy 3aiuThl
reHepaTopoB, OJIOKOB TeHepaTop-
TpaHc(hopMaTop, IKH U TOATOTOBKA K
KOHTPOJIBbHOII paboTe
110020mogKa K NpaKmuuecKum 3auAMuam:
N3ydenne matepuana no pazaeny "3amuTsl
TeHepaTopoB, OJIOKOB TeHepaTop-
TpaHchopMaTop" MOATOTOBKA K BHITTOITHEHHIO
3a7aHUH Ha IPAKTHYECKUX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTEIBHOTO MaTepHaa o paszieiny
"3amuTel reHepaTopoB, OJIOKOB IreHepaTop-
TpaHcdopmarop"
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:
[1], cTp. 373-428, 473-475, 505-506
[5], cTp. 5-68
[7], ctp. 5-58

3amuTel DJIEMEHTOB

10

Iloozomoeka K mMeKyuiemy KonmpaoJiro:
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COOCTBEHHBIX HYX][

IToBTOpenune maTepuana 1o pasaeny "3amuTsl
3JIEMEHTOB COOCTBEHHBIX HYKJ AJIEKTPHYECKUX

JNEKTPUUCCKUX
CTaHLIMH cTaHIun"
6.1 3aluThL 3JIEMEHTOB 10 2 - - - - 8 - Camocmoamenbhoe uzyuenue
COOCTBEHHBIX HYX[ meopemuyeckozo mamepuana: VI3yaenue
IIEKTPHYECKUX JIOTIONTHUTEIHHOTO MaTepraa o pasaery
CTaHIINHA "3ammTh 3IEMEHTOB COOCTBEHHBIX HYX]T
ANEKTPUYECKIX CTAaHIHN"
H3yuenue mamepuanos iumepamypHbix
UCHOYHUKOB:
[3], cTp. 563-567
[4], cTp. 118-161
DK3aMeH 36.0 - - - - 05 - 335
Kypcosgoit mpoekr (KIT) | 36.0 - - - 16 0.3 15.7 -
Bcero 3a cemectp 180.0 16 16 16 16 0.8 75.7 335
Hroro 3a cemecTp 180.0 16 16 16 18 4 0.8 109.2

Ipumeuanue: Jlex — nexuuu; JIab — madoparopusie padoTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIBTAIIMU MO KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTeCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. O6bwas xapakmepucmuxa sauwum c a6CONOMHOU CeeKMUBHOCbIO U NPUHYUNDBL UX
delicmeus

1.1. OGmiast xapaKTepUCTUKA 3alTUT ¢ A0COTIOTHON CEIEKTUBHOCTHIO U IPUHIIUITBI UX JICHCTBUS

TexHu4yeckne XapakTEPUCTUKH 3alIUT C aOCOMIOTHON CENIEKTHBHOCTHIO. CTpyKTypa KOMILIEKCa
3alIUT 3JCKTPOIHEPTeTUYECKOro OO0BEKTa € YydeToM oOecredeHus: ONMKHEro M JajbHEro
pesepBupoBaHus..  [lpuHIMOBL  1necTBUS  3alUT € AOCOJIOTHOW  CENEKTUBHOCTHIO:
muddepeHraibHbple  TOKOBbIE 3amMThl, auddepeHnnanbHo-(pa3Hple  3alUThl, MPOAOJIbHBIC
TOKOBBIC 3aIHTHL..

2. 3aummbl mpchd)opMamopoe u aemompchd)opmamopoe

2.1. 3amuTel TpancHOpMaTOPOB U aBTOTpaHCHOpMaTOpPOB
[ToBpexaeHHUsI 1 HEHOPMATbHBIC PEKUMBI PaObOTHI TpaHCHOPMATOPOB (aBTOTPAHCHOPMATOPOB).
Tpe6oBanus k P3 tpanchopmaropos (ITYD, PY no P3, HTII).. 'a3oBas 3ammra tpanchopmaropa

(aBTOTpanchopmaTopoB) u PIIH. HuddepennnanbHas 3aluTa TpanchopmaTopa
(aBroTpanchopmaropoB). Toku Hebananca. bpocok Toka HamarHuuuBaHus. TopMmokeHue. Brioop
MapaMeTpoB cpabaThIBaHUS i depeHIaTBEHOM 3alUTHI. Cnoco6sl MTOBBILIECHHUS

YyBCTBUTEIHHOCTH.. Pe3epBHbIE 3aUTHI TpaHCHOPMATOPOB (aBTOTpaHCHOPMATOPOB).

3. 3awuma wun

3.1. 3amuTa muH

Huddepennmansaas u jormdyeckas 3amurta muH. OnpoOoBanue muH. «OUYyBCTBICHHE)»
nuddepeHIaIbHON  3auThl UH. BpiOop mapameTpoB cpabatbiBaHus auddepeHInaIbHON
3aIUTHI IIUH.

4. Ocnosuvie 3auiunivl 8030VWHle JAUHUU 3Jzel<mp0nepedaqu

4.1. OCHOBHBIE 3aIUTHI BO3IYIIHBIX JTHHHUH JICKTpOTIepeadn

BrimonHeHne KaHAIOB CBS3H 3aIIUT ¢ aOCONIOTHON CENEKTUBHOCTHIO HA BO3IYIIHBIX JIMHUSX..
[IpononpHas muddepennnansHo-ha3Has TOKOBas 3allldTa JUHUW dyekTponepenadu. [Ipunimn
NEHCTBUS U CTPYKTYpHasl cxema, pacueT mapameTpoB. OCOOEHHOCTH BBINIOJHEHUS U pacyera I
JUHWK ¢ oTBeTBIcHUAMH.. l[lomepeunas muddepeHimanbHas TOKOBas HaIpaBJICHHAs 3alluTa
napayuienbHbIX JUHUA. [I[pUHINT BRIMOTHEHUS U pacdeT mapamMeTpoB. BkitoueHne N3MepUTENbHBIX
OpraHOB Ha TIOJHYIO MOIIHOCTh W MOIIHOCTh HYJEBOW TOCIENOBaTeNbHOCTH.. [lomepeunas
HamnpaBlieHHAs 3allUTa MapauiedbHbIX JTUHUNA. [IpuHIMI NedCcTBUS U CTPYKTYpHas cxeMma, pacueT
napameTpoB.. Juddepennmansao-pa3zHas 3ammra JMHAW. [IpUHIMN JEHCTBUS W CTPYKTypHas
CXeMa, pacyeT MapameTpoB..

5. 3awumsl 2enepamopos, 010K08 eeHepamop-mpchd)opMamop

5.1. 3amuThl reHepaTopoB, OJIOKOB reHepaTop-TpaHCHOPMATOP

[ToBpexaeHust 1 HEHOPMaJIbHbIE PEKUMBI pabOThI TeHEpPaTopoB, TpeboBaHus K P3 reneparopos
(ITYD, pykoBosmue ykazanus no P3, HOpMbI TEXHOJIOIMYECKOTO MPOEKTUPOBaHUsA).. OCHOBHBIE U
pe3epBHBIE 3alUTHl F€HEPAaTOPOB, pabOTalOUIMX Ha cOOpHBbIe HIMHBL.. OCHOBHBIE U pE3E€pPBHBIC
3alUTHl TEHEPaTOPOB, paboTaIONUX B OJIOKE ¢ TpaHC(HOPMATOPOM..

6. 3amumbz NIEMEHIN0E CODCHBEHHBIX HV.?!C() NICKMPUYECKUX CIMAHYULL
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6.1. 3aIMTHI 37IEMEHTOB COOCTBEHHBIX HYXK[ 3JCKTPUUECKUX CTAHIIHHA

CxeMbl 3JIEKTPOCHAOKEHHUSI W PEXKUMBI paboThl HeWTpanu ceth cobOctBeHHBIX HYxa (CH)
AIIEKTPUUYECKUX CTAaHIUH. 3amuThl 31ekTponsurareneii mexanu3moB CH. Bribop mapamerpos
cpabaTblBaHMs 3aIIUTHI 3JeKkTpoaBurareneid. OCHOBHBbIE U PE3E€pBHBIE 3aLIUTHI TpaHChopMaTopa
cobctBeHHbIX HYX[ 6(10)/0,4 kB. OcobennocT BHIOOpa mapaMeTpoB CpadaTHIBAHHS 3AIUT.

3.3. TeMbl NpaKTHYECKUX 3AHATHI

1. Pacuer pe3epBHBIX 3aIUT 0J0Ka reHepaTop-TpanchopmaTop;

2. PacdeTr OCHOBHBIX 3aIIUT 0JIOKA reHepaTop-TpaHchopmarop;

3. Pacuer nuddepeHInanbHbIX 3alUT JTHHHIA,

4. Pacyer IMCTaHIIMOHHOM 3aIIUTH aBTOTPAHCHOPMATOPOB;

5. Pacuer nuddepeHnnanbHbIX U TOKOBBIX 3alUT TPAHC(HOPMATOPOB.

3.4. Tembl 1a60paTOPHBIX PadoT

1. Pe3epBHbIe 3amuThl 0110Ka "reHepaTop-Tpanchopmarop";

2. Pe3epBHEBIC 3aIUTHI TpaHCHOPMATOPA;

3. Bnusnue BTH u HachilieHHs: Ha OCHOBHYIO 3aIIUTY TpaHchopmaropa;
4. lpononbHas quddepeHnranpHas 3ammra Tpanchopmaropa.

3.5 KoncyabTauuu

~ow

Ayoumopuwie KoHCYIbMAYUU O KYypcosomy npoekmy/pabome (KIIP)

KoHcynpranuum HampaBiaeHbl Ha BBINOJIHEHHE pa3[elioB KypCOBOIO IIPOEKTa 0]
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAllMM pa3OuparoTcsi HamOoJjiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
"3ammTel TpaHcHOpMaTOPOB U aBTOTpaHCHOpPMaTOpOB”
KoHcynpranum HampaBiaeHbl Ha BBINOJIHEHHE pa3[elioB KYpPCOBOTO IMpPOEKTa I0J]
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelns). B paMkax 4YacoB Ha TpyHIOBbIE
KOHCYJIbTallMM pa3duparoTcs HauOosiee Ba)KHbIE 4YAacTHW pAcUETHBIX 3aJaHUM pasjaena
"3amura muH"
KoHcynpranum HampaBiaeHbl Ha BBINOJIHEHHE pa3[elioB KYpPCOBOTO IMpPOEKTa I0J]
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelns). B paMkax 4YacoB Ha TIpyNIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOosiee BaKHbIE 4YAacTHU pAcUYETHBIX 3aJaHUM pasjaena
"OCHOBHBIE 3alUTHl BO3AYUIHBIX JIMHUH JIEKTpoIepe1aun’
KoHcynpranum HampaBiaeHbl Ha BBINOJIHEHHE pa3[elioB KYypCOBOTO IMpPOEKTa IO0J]
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelns). B paMkax 4YacoB Ha TIpyNIOBbIE
KOHCYJbTallMM pa3duparoTcs HauOosiee Ba)KHbIE YAacTHW pAcUYETHBIX 3aJaHUM pasjaena
"3amuTel reHepaToOpOB, OJIOKOB reHepaTop-Tpanchopmarop"

I pynnosvie koncynomayuu no pazdenam oucyuniunst (I'K)

OOcyxaeHne MaTepuasioB Mo Keicam pazjena "OOmas XapakTepUCTHKA 3aIlUT C
a0COIIOTHOM CEJIEKTUBHOCTBIO U IPUHLIUIIBI UX JeHcTBUA"
OOcyxaeHue MarepuanoB 10 Kelcam paszznena "3amurTbl  TpaHC(HOPMATOPOB H
aBTOTpaHcPpopMaTopoB"
OO6cy>xaeHne MaTepuaioB Mo Kelicam paszzaena "3ammura muH"
OO6cyxnenne MarepuanoB 1Mo keiicam paszena "OCHOBHBIC 3aIIMTHl BO3MYIIHBIX JTUHUN
aneKTponepenadn”
OO6cyxieHrne MaTepraoB Mo KelicaM pasjena "3aluThl TeHepaTopoB, OJIOKOB TeHepaTop-
Tpanchopmatop”

Hnousuodyanvrvie koncyromayuu no kypcosomy npoemy /padbome (MKKII)
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How

Koncynbranuu npoBoasaTcs no pasaeny "OOmas xapakTepUCTHKA 3alIUT ¢ aOCOMIOTHON
CEJIEKTUBHOCTBIO U MPUHIIUIIBI UX T€UCTBUS"
Koncynprammuu  mpoBojsTcs 1o pazgeny  "3ammTel  TpaHCHOpPMATOpOB U
aBTOTpaHcGopMaTopon"
KoHcynpranuu npoBoasaTcs no paszgeny "3ammura muH"
Koncynbranuu mnpoBoasTcs 1o pasneny "OCHOBHbIC 3alllMThl BO3AYLIHBIX JIMHUK
aneKkTponepenadn”
Koncynpranum mnpoBogsTcss mo paszaeny "3aliuTbl T'eHepaTOpoB, OJIIOKOB TI'eHEpaTop-
tpanchopmarop"”

Texywuii konmpons (TK)

KoHcynbranuy HanpaBieHbl Ha MOJyYeHHE WHAWBUIYAIBHOTO 3a/IaHUS ISl BHIIOJHEHHUS
KOHTPOJIbHBIX ~ MEpONpUATHH 1o  pasgeny  "3aliuTsl  TpaHCPOPMATOPOB U
aBTOTpaHCcHOpMaTOpoB"

KoHcynbranuu HanpapieHbl Ha MOJYyYEHUE WHAWBUIYAIBHOTO 3a/laHusl JUIsl BHIIOJHEHMS
KOHTPOJIbHBIX MEpOINPUATUN MO pa3aeny "3amuTel reHepaToOpoB, OJIOKOB TIE€HEpaTop-
Tpanchopmatop"

KoHcynbranuy HanmpaBieHbl Ha MOJyYeHHE WHAWBUIYAIBHOTO 3a/IaHUS JIJIsl BHIIOJTHEHHUS
KOHTPOJIbHBIX MEPOIPUATUH MO paszzaeny "3alluTbhl 3JIEMEHTOB COOCTBEHHBIX HYX]
AIEKTPUUYECKUX CTaHIUI"

3.6 TeMmaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

1 Cemectp

Kypcosoii npoexT (KIT)

TeMmpr:

- Pacuer mapameTpoB cpabaTbiBaHUs peIeHO 3alUThl HA 00BEKTaX 3HEPrOCUCTEM HaNpsKEHUEM
35-330 kB. McxoqHpIMU TaHHBIMH SIBJISIFOTCS TJIaBHASL CXEMa MOICTAaHIINHY / SJICKTPOCTAHINH, CXeMa
JJIEKTPOIHEPIETUUECKOM CETH U €€ NTapaMeTpBl.

I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens 1 2-8 9-16 | 3auerHas
Paznen 1 2,3 1, 2, 3, | 3ammura
KypCOBOTO 4 KypCOBOTO
MPOEKTa MIPOEKTa
O0BeM 10 40 50 -

paznena, %

Brimonaenusii | 10 50 100 -

00BeM

HapaCTaIONIIM

uroromM, %

Howmep pasnena

Pazgen KYpPCOBOI'O ITPOCKTA

1

Ananu3 Tpe6oBannii HT/I k coctaBy yHKIMH peneiiHON 3anuThl 00bEKTa.

Pacuer YCTABOK 3aIllIUT MMOACTAHIIUN

Pacuer YCTABOK 3alIUT JIMHUH QJICKTpONICpcaauun

2
3
4

Pazpabotka cxembr UTC st 3ammmiaemMoro ooObexTa
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena OueHoYHOE CpeaICTBO
3amiaHupOBaHHbIE PE3YIbTAaThl 00Y4YEHNUS 110
A — Koapl JTUCLHUILIUHEI (B (THI ¥ HAUMEHOBAHUE)
(B COOTBETCTBHH C pa3aesioM 1) HHATIETOPOB 1 C‘OOZT BTT;TBIHZ c‘n.53.1|) 6
3HaTth:
pacyeTHbIC PEKUMBI JIJIsl IPOBEPKU JlaGopatopnast pabora/KM-3 JlaboparopHas pabota
xapaktepuctuk TT u TH, Ha cooTBeTcTBUE N-1nk1 + «Bmusaue bTH u HackIeHrs Ha OCHOBHYIO 3aIUTy
YCJIOBUSIM DKCIUTYaTalluu TpaHcpopmaropa»
yCIOBUSI 1 0COOGHHOCTH pacueTa YCTaBOK Kountponbnas pabota/KM-1 «Pacuer peneiiHoii
TpaHc(hopMaTopoB, TUHHIA, TEHEPATOPOB, 3alIMTHI TPAHC(HOPMATOPOBY
HICKTPOABUTATE]ICH, HIMH JlabopaTtopHnast pabora/KM-2 JlaGoparopHas paboTa
«Inddepennnanpapie 3aMUTH TpaHCHOPMATOPOB U
aBTOTpPaHCPOPMATOPOBY
WI-Trk |t + | * | * | JTaboparopnas pa6ora/KM-3 JlabopaTtopHas pab6oTa
«Bnusaue bTH u HachlieHrst Ha OCHOBHYIO 3aLUTY
TpaHcpopmaropa»
KonTponbnas pabota/KM-6 «Pacuet 3amuThl
reHepaTopoB, pabOTarOIIMX B OJIOKE C
TpaHc(hOopMaToOpoOM»
0COOEHHOCTH PEXUMOB PadOTHI KonTponbhas padota/KM-1 «Pacuer peneiiHoit
pacnpenenTeNbHbIX CeTeN 3alIUThI TPAHC(HOPMATOPOBY
Jlabopartopnast pabora/KM-3 JlaGoparopHas paboTa
V- Lk + + |+ «Bnusaue bTH u HachleHnst Ha OCHOBHYIO 3aLUTY
TpaHcpopmaropa»
JlaGopatopnas pabora/KM-5 JlaboparopHas pabota
«3aIuThl reHepaTopoB U OJIOKOB reHepaTop-
TpaHchopMaTop»
YMmersb:
IPOM3BOANTH BEIOOP M pacyueT napamMeTpoB | M-t | | + | |+ [+ ] | Kontposshas paGora/KM-1 «Pacuer peneitHoii
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cpabaTbIBaHUsI YCTPOUCTB PEJICHHOM 3aIUThI

3alUTHI TPAaHC(HOPMATOPOBY»

JlaGopatopnas pabora/KM-2 JlaboparopHas pabota
«Auddepennmanpabie 3amUTH TPAHCHOPMATOPOB U
aBTOTPaHC(HOPMATOPOBY

JlabopaTtopnast pabora/KM-4 JlaGoparopHas paboTa
«Pe3epBHBIE 3aIIUTHI TPAaHCHOPMATOPOB H
aBTOTPaHCHOPMATOPOBY

Jlaboparopuas pabota/KM-5 JlaboparopHas paboTa
«3ammThl reHePaTOPOB U OJIOKOB reHepaTop-
TpaHcpopmaTop»

Kontponbnas pabora/KM-6 «Pacuer 3amuThl
reHepaTopoB, paboTaroIIMX B OJIOKE C
TpaHcGopMaToOpoOM»

IIPOU3BOJUTH PAacyeT U BHIOOP KOMMYTALMOHHBIX
annaparoB U IPOBOJIHUKOB BO BTOPUYHBIX LEMAX
TH u TT (nmpoBoIHUKOB)

N-1nk1

Jlaboparopuas pabora/KM-3 JlaboparopHas paboTa
«Bnusaue bTH u HachleHrss Ha OCHOBHYIO 3aLUTY
TpaHcpopmaropa»
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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
1 cemecTp

Dopma peanuzanuu: BeironHeHne 3a1aHust
1. KM-3 JlabopaTtopHas pabota «Bnusaue bTH u HachllieHrs Ha OCHOBHYIO 3aIUTY
tpanchopmatopay (Jlaboparopnas padora)
2. KM-4 Jlaboparopras pabota «Pe3epBHbIE 3aIIUTHI TPAHCHOPMATOPOB H
aBToTpanchopmaropoy (JlabopaTopHas padbora)
3. KM-5 JlabopaTopHas paboTta «3aiiThl reHepaTopoB U OJIOKOB reHepaTop-TpanchopmMaTop»
(JTaboparopnas pabota)

Popma peanmzanuu: [TucemenHas pabora
1. KM-1 «Pacuer peneiiHol 3amuThl Tpanchopmaroposy» (KonTponsHas padoTa)
2. KM-2 JlaGoparoprast pabota «/luddepeHnnanpHbie 3auMThl TpPaHC(HOPMATOPOB U
aBTOTpaHchopmaropoy (JlabopaTopHas padora)
3. KM-6 «Pacuer 3auTsl TeHEpaTopoB, padOTaIOIIKX B OJIOKE C TpaHCPOPMATOPOM»
(KonTpoapHas pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOTO MPOEKTA SIBJIIETCS IPUIIOKEHNEM b.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Nel)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonokeHueM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMHU CEMECTPOBOM M aTTECTAlIMOHHON COCTABIISIFOIIUX.

Kypcosoti npoexm (KI1) (Cemecmp Nel)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OaibHO-PEHTHHIOBOM cHUCTEME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTAIIMIOHHOM COCTABIISIOIINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 1 CECMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE U3IAHNUS

1. ®enoceeB, A. M. Penelinas 3ammTa 3J€KTPOIHEPTETUICCKUX CUCTEM : YUEOHUK /I BY30B I10
CHEUHaTbHOCTH ""ABTOMAaTHYECKOE YIPABJICHUE 3IEKTPOIHEPreTuuecKuMu cucreMamu’ / A. M.
®denoceeB, M. A. @enoceeB. — 2-¢ u3.,nepepad. u gom. — M. : DHeproatommsaar, 1992. — 526 ¢. —
ISBN 5-283-01171-2 : 33.75,;

2. bacc, O. U. Peneiinas 3ammra 3J1eKTPOIHEPTETUYECKUX CUCTEM : yueOHOEe 1TocoOue /7Sl By30B 10
HaIpaBJIEHUIO "DJIEKTpO3HEpreTuka" o qucuumiimHe "PeseiiHas 3amura 3JeKTPOIHEPreTHIECKUX
cucteM"" / D. U. bacc, B. I'. Jloporynres ; Pen. A. ®@. JIpsikoB. — 2-¢ u3x., ctep. — M. :
Usnarensckuii njom MBOMU, 2006. — 296 c. — ISBN 5-903072-44-5.;
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3. I'epacumoBa B.I'.- "Onextporexuudeckuii cipaBounuk: B 4 1. T. 3. IIponsBoactso, nepenada u
pacnpenenenue sekrTpudeckoid sneprun’', U3parenscrBo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

4. lbsixoB A. @., Ouapenko H. U.- "MukpornpoueccopHas aBTOMaTUKa U pejieiHast 3aiura
aJIeKTpodHepreTuueckux cucrem", (2-e), U3narensctBo: "U3narensckuit njom MOU", Mocksa, 2010
-(336¢c.)

http://e.lanbook.com/books/element.php?pll_id=72351;

5. Peneiinas 3amura 3J€KTPOIHEPreTUYECKUX CUCTEM: [B 3-X 4.] : MpakTUKyM 10 Kypcy "Penelinas
3allUTa 3JEKTPOIHEPreTHIecKuX cucteM' no HanpasieHuto 13.04.02 "OnexTposHepreTuka u
anektporexHuka" / A. A. Bonomun, b. A. Cadponos, E. H. Komobponos, /[. M. bucepos, Ha.
uccien. yu-t "MON" (HUY"MBU"). — Mocksa : 3a-80 MOU, 2023. — ABTOpHI yKa3aHbl Ha
ob6opore Tut. 1. — ISBN 978-5-7046-2793-7. Y. 1 : MoaenupoBaHue 3JI€MEHTOB
AIIEKTPOIHEPTETUYCCKUX CUCTEM C MIPUMEHEHHEM MporpaMMHoro komruiekca PSCAD / A. A.
Bonomun, [u ap.] ; pea. A. A. Bomomms. — 2023. — 72 ¢. — ISBN 978-5-7046-2759-3.
http://elib.mpei.ru/elib/view.php?id=12398;

6. Penelinas 3ammra 3J€KTPOIHEPreTUYECKUX CUCTEM: [B 3-X 4.]| : MpaKTUKYM 10 Kypcy "Peneitnas
3alMTa SJIEKTPOIHEPreTHUECKUX cucTeM' 1o HampasieHuto 13.04.02 "DnekTposHepreTuka u
anekTpoTexHuka" / A. A. Bomomun, b. A. Cadponos, E. H. Kono6pozos, 1. M. bucepos, Ha.
ucciaen. yu-t "MOU" (HUY"MBUN"). — Mocksa : U3n-Bo MOU, 2023. — ABTOpHI yKa3aHbl Ha
ob6opore tut. 1. — ISBN 978-5-7046-2793-7. Y. 2 : Komruiekc 3aniuT AByX0OMOTOYHOTO
tpancpopmaropa / A. A. BonommuH, [u ap.] ; pea. E. H. Konobponos. — 2023. — 116 c. — ISBN 978-
5-7046-2758-6.

http://elib.mpei.ru/elib/view.php?id=12394;

7. Penelinas 3ammra 3J€KTPOIHEPreTUYECKUX CUCTEM: [B 3-X 4.]| : MpaKTUKYM M0 Kypcy "Peneitnas
3alMTa SIEKTPOIHEPreTHUECKUX cucTeM' 1o HampasiaeHuto 13.04.02 "DnekTposHepreTuka u
anekTpoTexHuka" / A. A. Bomomun, b. A. Cadponos, E. H. Kono6pozos, 1. M. bucepos, Hari.
ucciaen. yu-t "MOU" (HUY"MBHN"). — Mocksa : U3n-Bo MOU, 2023. — ABTOpHI yKa3aHbl Ha
oboporte Tut. 1. — ISBN 978-5-7046-2793-7. Y. 3 : KoMmiekc pe3epBHBIX 3allUT reHepaTtopa / A.
A. Bomomms, [u 1p.] ; pen. b. A. Cadponos. — 2023. — 60 c. — ISBN 978-5-7046-2754-8.
http://elib.mpei.ru/elib/view.php?id=12395.

5.2 JIuueH3noHHOE U CBOOOIHO PAacPOCTPaHseMoe MPOrpaMMHoOe odecreyeHme:
1. CO "IIpomereit”;

2. Office / Poccuiickuii makeT 0(pUCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxongepenuuu (Maiinn, Coepmxas, BK u np).

5.3 UnTepHeT-pecypcsl, BKJIIOYas NpodeccuoHAIbHbIE 0a3bl TaHHBIX U HH(POPMAIIHOHHO-
CIIPAaBOYHbIC CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi ssiekTponHas 6ubamoreka - https://elibrary.ru/

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

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

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

7. llopTan oTKpBITHIX AaHHBIX Poccuiickoii ®enepanun - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata

9. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOT0 pa3BuTus P@ -
http://www.economy.gov.ru
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10. Ba3a oTkpbITHIX 1aHHBIX PocmumonuTopunra - http://www.fedsfm.ru/opendata
11. OTkpwbiTasi yHuBepcuTeTcKkas nnpopmaunonnasi cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenne
HAaHMeHOBaHHe
VY4eOHble ayAUTOpUHU IS [-107, Aynutopus CTOJ, CTYI, IKad, MyIbTUMEANHHBINA
IIPOBEJICHUS JIEKIIMOHHBIX kadenpsl P3nAD IIPOEKTOP, DKpaH, JOCKa MapKepHasl,

3aHATHI U TEKYLIETO
KOHTPOJIA

KYpHaJIbl, KHUTH, Y9eOHUKH, TOCOOUS

VY4eOHble ayAUTOpUHN IS
IPOBE/IECHUS PAKTUYECKUX
3aasatuii, KP u KII

J1-207, YueOnas
ayJUTOpUs

mapTa co CKaMbeH, CTOJI IperoiaBaTes,
CTYJI, TOCKa MeJIOBast

VY4ebHble ayIUTOPUH IS
IIPOBEICHUS J1a0OPATOPHBIX
3aHATUN

H-114, KomnproTepHbIi
kiacc kadeapsr P3nAD

CTOJI, CTYJI, KOMIIBIOTEPHASI CETh C
BBIXOJ0M B HTEpHET, KOMITBIOTEP
MePCOHAIIbHBIN

J1-105, KomnbroTepHblit
kiacc kadeapsl P3uAD

CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C
BbIX0Z0M B MIHTEpHET, 10CKa MapKepHas,
KOMITBIOTEP NMEPCOHAIBHBIN

VYuebHble ayIUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluuu

HA-107, Aynutopus
kadenpsr P3nAD

CTOJI, CTYII, IKad, MyITbTUMETUNHBIN
MIPOEKTOP, IKPaH, J0CKa MapKepHas,
KypHAJIbI, KHUTH, Y4eOHUKH, TOCOOMS

Ilomenienus niist
CaMOCTOSITENILHOM pabOThI

J-114, KomnproTepHbIi
kiacc kadeapsr P3nAD

CTOJI, CTYJI, KOMIIBIOTEPHASI CETh C
BBIXOJ0M B HTEpHET, KOMIIBIOTEP
MePCOHAIIBHBIN

J1-105, KomnbroTepHbIit
kiacc kadeapsl P3uAD

CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C
BBIXOJIOM B MIHTEpHET, 10CKa MapKepHas,
KOMITBIOTEP NEPCOHATBHBIN

TTomemenust misa
KOHCYJIbTUPOBAHUS

J1-108, Kabunet
COTPY/AHUKOB Kag.
"P3uAD"

Kpecio pabouee, CTOJ, CTYJ,
KOMITBIOTEPHAs! CETh C BBIXOJIOM B
HNuTepHet, nocka MapKepHasi,
KOMIIBIOTEP MEePCOHATBLHBIN, TPUHTED

J1-106, Kabunet
COTPY/AHHUKOB Kag.
"P3uAD"

Kpecio pabouee, CTOJ, CTYJ, mKad,
KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HHTEepHEeT, KOMIIBIOTEP NEPCOHAIBHBIN

H-210, [Tometenune
COTPYJIHUKOB Kadepbl
P3uAD

Kpecio pabouee, CTOI, mKad s
JOKYMEHTOB, KOMIIBIOTEpHAsSI CETh C
BBIX0JIOM B IHTEpHET, KOMIIBIOTED

MIEPCOHAJIBHBIN, TPUHTEP

J1-208, ITomemienne

CTOJI, CTYJI, KOMIIBIOTCP HCpCOHaHBHLIﬁ

kadenpst P3nAD
A-211, ITomemenue Kpecio pabouee, CTOI, CTYI, mKad 1is
kadeapst P3uAD JIOKYMEHTOB, KOMITBIOTEP

NIEPCOHAILHBIN, IPUHTED

r-101s-3, PaGouee

Kpecyo pabouee, CTyJ, mKad s

MIOMEILEHUE JIOKYMEHTOB, KOMIIBIOTEpHAs CETh C
COTPYAHUKOB Kadeapbl BBIX0JIOM B IHTEpHET, KOMIIBIOTED
P3uAD IEPCOHAIIbHBIN, KOHAUIMOHED
[Tomemenus ajig XpaHeHUS J1-103/2, Cxnan KOMIIBIOTEPHAs CETh C BBIXOJIOM B
00opymoBaHus U y4eOHOTO kadenpst P3nAD WuTepHer, o0opyaoBaHue
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WHBEHTapsI

CHICIHUAIM3UPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Peneiinas 3alllUTa SJICKTPOSHCPICTUHICCKUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:

KM-1 KM-1 «Pacuert peneiinoi 3amutsl TpanchopmaropoB» (KonTponasHas padota)

KM-2 KM-2 JlaboparopHas padota «/{uddepenimanbapie 3aUTh TpaHCHOPMATOPOB H
aBToTpanchopmaropoy (JlabopaTopHas padbora)

KM-3 KM-3 JlaboparopHas padora «Bnustare BTH u HachIieHnst HA OCHOBHYIO 3aITUTY
tpanchopmatopay (JlabopaTropnas pabora)

KM-4 KM-4 JlaboparopHas paboTa «Pe3epBHbIE 3alIUTHI TPaHC(HOPMATOPOB B aBTOTPaHC(HOPMATOPOBY»
(JTaboparopnas pabota)

KM-5 KM-5 JlaboparopHas paboTa «3aimuTsl TeHEPATOPOB U OJIOKOB TeHepaTop-TpaHchopmaTopy
(JTaboparopnas pabota)

KM-6 KM-6 «Pacyer 3amuThl TeHEPaTOPOB, Pa0OTAIOMINX B OJI0KE C TpaHCHOPMATOPOM)
(KontponpHnas pabota)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb KM: L 2 3 4 > 6
pasjena Henens 4 8 12 16 16 17
KM:
1 OO01mmas xapakTepuCcTHKa 3aIIUT ¢ a0COMOTHOMN
CCJICKTHBHOCTBIO W TTPUHIIUTIIBI X JICHCTBUS
11 OO01mmas xapakTeprCcTHKa 3aIIUT ¢ a0COMOTHOMN + + + N
' CCJICKTHBHOCTBIO M TTPUHIIUIIBI X JICUCTBUS
5 3amuThl TpaHchopMaTopoB u
aBTOTpaHCHOPMATOPOB
alIUTHI TpaHCHOPMATOPOB U
2.1 3am PaHC(HOPMATOPO + + + + + +
aBTOTpaHCHOPMATOPOB
3 3amuTa e
3.1 3amura muH + + + + +
4 OCHOBHBIE 3aITUTHI BO3AYIITHBIX JTHHUH
DIIEKTponepeaadn
OCHOBHBIE 3aITUTHI BO3AYIIHBIX JTHHUH
4.1 i Ay + + + + + +
DIIEKTponepeaadn
5 3amuThl TEHEPaTOPOB, OJIOKOB TeHEpaToOp-
TpaHchopmarop
3a1uThl FeHepaToOpOB, OJIOKOB T'eHepaTop-
5.1 m paTopos, patop + + + + + +
TpaHchopmarop
6 3aImuThl AIEMEHTOB COOCTBEHHBIX HYX]T
JJIEKTPUYECKUX CTAHIIUI
AIIUTHI DJIEMEHTOB TBEHHBIX H
6.1 3am 3JIEMEHTO c06uc e VKA + + + N
AIIEKTPUYECKUX CTAHITUH
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Bec KM, %:| 20 | 15 [ 10 | 15 [ 20 | 20 |
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Peneiinas 3allIUTa JICKTPOSHCPICTUHICCKUX CUCTCM

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 IlonyuyeHo 3anaHue
KM-2 Bemonzeno 50% KII
KM-3 KII Bemonnen Ha 100%, BBIXOA Ha 3aIIUTY

Bujx npome:xyTouHoii arrecranmu — 3amura KI1.

Nunexc KM- | KM- | KM-
Howep Paznien kypcoBoro nmpoekra/KypcoBoi paboThI KM: L 2 3
paszena ACTEYP p yp p Henens 1 8 16
KM:
1 Amnamus tpeboBanuiit HT/l k coctaBy (hyHKIMIA peneifHO 3auThl + +
00BeKTA.
2 Pacuer ycTaBok 3amuT nojacTaHIUU + +
3 Pacuer ycTaBoK 3aIUT JMHUH JIEKTpOIIEpEaadn + +
4 Pazpabotka cxembr U'TC st 3anumaeMoro o0bekTa +
Bec KM, %: | 10 40 50
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