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DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»
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8 cemecTp - 2 yaca;
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B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTrupoBanue
JlomaiHee 3ajaHue
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IIpome:kyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
eap ocBOEHHMA TMCHMIIMHBI U3yYCHUE IPUHLIMIIOB IEHCTBUS, IOCTPOCHNUS, METOIOB pacueTa u
OLICHKH YCTPOMCTB PEJICHON 3aIMUThI IMHUHI 3JICKTPOIIEPEad MIEKTPOIHEPTETUUYECKOU CUCTEMBI.
3aga4u AUCHHUILINHBI
- IpUOOPETEHNE 3HAHUI O TEXHUYECKUX TPEOOBAaHUI K PENCHHOMN 3al1uTe TMHUM
JIEKTpOIepeauy JIEKTPOIHEPreTUYECKON CUCTEMBI, IPUHILIUIIOB BHIMIOJIHEHUS, CIOCOO0B peain3aluu 1
TEXHUYECKUX CPEACTB PEJICHHON 3aIIUTHI;;
- IpUOOpETEHNE HABBIKOB ONPE/IEICHUs BO3SMOXHbBIX BAPUAHTOB BBINOJIHEHHS peNIeiiHOM 3aIUThI
JMHUM 3JIEKTponepeaun, pacuéra napaMeTpoB cpadaTbIBaHUs U OLIEHKH IPOEKTUPYEMOM 3alUThI AJIs
000CHOBAHHOTO NPUHATUS TEXHUUYECKOTI'O PELICHNUS;;
- (hopmupoBaHUEe YMEHUS aHATTU3UPOBATH ITOBEACHUE YCTPOUCTB PENICHHOM 3aIUTHI
JIEKTPOIHEPIeTUUECKUX CUCTEM C IIOMOLIbIO KOMIUIEKCHBIX MOJIeei 00beKTa U PeIeHOM 3alUThI..

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMEHOBaHUC KOI[ U HAMUMECHOBAaHUC 3al'lJ'laHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leﬂl/lﬂ
KOMIIeTeHIIUH HHIMKATOPA T0CTHKEHHS
KOMIICTCHIIUU

ITK-1 Cnocoben N J1-2m1k-1 Beioupaet 3HATh.
Y4aCTBOBATH B IapameTpbl - OCHOBHBIEC COOTHOIIICHUS IPU KOPOTKUX
NPOCKTHUPOBAHUU OOBEKTOB | AJIEKTPOOOOPYI0BaHUS, 3aMBIKaHIIX,
npodeccuoHaTbHON YYMTBIBASI TEXHUUECKUE U - lpuHIumer GyHKIMOHUPOBAHNUS 1
JeATeTLHOCTH HSKOHOMHYECKHE orpanuycHuss | HACTPOMKH JUCTAHIUOHHOU 3aIIUTEI,

- [IpuHIIMIBL GYHKITMOHUPOBAHUS U
HaCTPOWKHN TOKOBOM HAIPaBICHHON
3alUTHI HYJE€BOM NOCIIEI0BATEIbHOCTH;
- [IpuHUIMIIBI OJIMKHETO U JTATTBHETO
pe3epBUPOBaHNS,

- Haznauenue peneifHOM 3a1uThI B
JJIEKTPOIHEPIETUYECKOM CUCTEME;

- [Ipunnuns! GyHKIIMOHUPOBAHUS U
HAaCTPOMKHU TOKOBOW CTYIIEHYATOW 3aLUTHI
OT MeX1y(ha3HbIX KOPOTKUX 3aMBbIKAHUH;
- Pexxumbl paboThl
AIEKTPOIHEPTrETUYECKON CUCTEMBI,
paccMaTpuBaeMble IPU MPOCKTUPOBAHUU
pENEHHON 3alIUThI.

YMETB:
- PaccunthIBaTh 1MCTaHLIIMOHHBIE 3aIUTHI,

- PaccunThiBaTh TOKOBBIE HalpaBlIeHHbIE
3aIUTHI HYJIEBOU MOCIEI0BATENIBHOCTH OT
K3 Ha 3emito B CeTAX C HANPS)KEHUEM
>110 kB;

- PaccunThiBaTh TOKOBBIE HalpaBlIeHHbIE
3alMThl OT Mexyda3ubix K3;

- PaccunthiBaTh TOKOBBIE 3AIUTHI OT
mexaydasubix K3 B panuansHoii cetn ¢
OJIHUM HMCTOYHUKOM IUTAHUS;

- PaccunThIBaTh 25IEKTpUYECKUE BETUINHBI
JUTS L1eTieil BbiOopa mapaMeTpoB
cpabaThIBaHUSI PEICHHOM 3aIIUTHI.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JlucuuiuiiHa OTHOCHUTCS K (paKyJdbTaTUBHBIM JTUCIMILIMHAM OCHOBHOW TPO(ecCHOHAIBHON
oOpa3oBaTenbHO# mporpamme DnekTpodnepreruka (nainee — OITOIT), nanpasnenust moaroroku 13.03.02
DJIEKTPOIHEPTETUKA U JICKTPOTEXHHUKA, YPOBEHb 00pa30BaHMUsI: BhICIIEE 0Opa30BaHUE - OaKalaBpHaT.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMCHHSIM:

- 3HaTh COBPEMEHHOE 000PYA0BAaHUE U OCHOBHBIE PEKUMBI PAOOTHl 00BEKTOB
AIIEKTPOIHEPIETUUECKOU CUCTEMBI;

- 3HaTh OCHOBHBIE IPUHIUIIBI pAOOTHI M BBITIOJIHEHUS PeJIeHHON 3aIlUThI AJIEKTPOIHEPT€THUECKOM
CUCTEMBI;

- 3HaTh OCHOBHbIE HCTOYHUKH OTEYECTBEHHOH U 3apyOeKHON Hay4HO-TEXHUYECKON MH(DOPMALUH 10
BOIIPOCAM IIPOEKTUPOBAHUS, UCCIEAOBAHNS U SKCIUTYyaTalluH PEICHHON 3aILMUThI AJIEKTPOIHEPTETUUECKON
CUCTEMBI.

- YMETb COCTaBJIATh CXEMBbI 3aMEIICHUS JICKTPUUECKUX LIETIEH IS BBIIIOJHEHUs pacyeTOB PEICHHON
3allUTHI;

- YMETb BBIIOJIHATH Pa3pabOTKy yCTPOUCTB pesICHHOM 3allUThI;

- yM€Thb paboTaTh C COBPEMEHHBIMU POTrPAaMMHBIMHU CPEJICTBAMM ISl pacyeTa, IPOEKTUPOBAHUS U
AKCIUTYaTalMU CPEACTB PEICHHON 3aLUTHI.

Pe3ynbpTarhl 00y4eHus, MojydeHHbIE P OCBOEHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



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
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Ha3znauenue peneitHoit 5 8 2 - - - - - - - 3 - IlodzomogKa K neKyuiemy KOHmpoio:
3aILUTHI B ITonrotoBka k Tecty 1. Haznauenue P3
3JEKTPOIHEPTETHUECKO CamocmoamensHoe usyuenue
i cucteme meopemuueckozo mamepuana: N3ydenne
11 Hasznauenue peneliHoi 5 2 - - - - - - - 3 - OCHOBHBIX TpeOOBaHU K peeiiHON 3aIuTe OT
3aIlUTHI B K3 B OOC. [DenoceeB A. M., denocee M. A.,
3JIEKTPOIHEPTETHUECKO Penelinas 3ammra 3I1eKTPOIHEPTETHICCKIX
it cucteme CHCTEM : YIeOHHK IS BY30B /.— M. :
Wzparensckuit njom MOU, 2018 . — 528 c.] ¢.9-
44
H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:
[1], cTp. 9-44
[5], cTp. 5-28
2 Pacyer ToxoB 41 6 4 12 - - - - - 19 - CamocmoamensHoe usyuenue
KOPOTKOT'O 3aMBIKaHUs meopemuyueckozo mamepuana: Busl
2.1 OCHOBHBIE BUIBI 5 2 - - - - - - - 3 - MIOBPEKIACHHM U TpeOOBAHUS K pEICHHOMN
KOPOTKHX 3aMbIKaHUH 3allUTE, IPENbSBISIEMBIE K PEIEHHON 3aI1UTe
2.2 | OCHOBHBIE TIOJIOKEHHS 22 2 2 8 - - - - - 10 - OT 3THX noBpexaeHuit [Denocees A. M.,
pacuera TOKOB ®enoceeB M. A., Peneiinas 3anmra
KOPOTKOT'O 3aMbIKaHHs IIEKTPOIHEPTETUUECKUX CUCTEM : YUEOHUK JIIs
2.3 CocTaBiieHue U 14 2 2 4 - - - - - 6 - By30B /.— M. : U3narenbckuii nom MOU, 2018 .

npeoOpa3oBaHUe CXeM
3aMeleHust

—528c.] c.59-101

Ilodzomogxa k 1abopamopnoit pabome:
[ToxroroBka k maboparopHoi pabote (B
COOTBETCTBHH C TpapuKoOM)
Camocmoamenvroe usyuenue
meopemuyiecko20 mamepuana: OCHOBHbBIC
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MOJIOXKEHHS METO/1a CUMMETPUYHBIX
COCTaBIISIIOIIUX [ DIEKTPOMAarHUTHbIE
MEePEeXOAHbIE MPOILECCHI B IEKTPUIECKUX
CUCTEeMaX : YICOHHK IS AIEKTPOTEXHIMUECKUX
1 DHEPreTHYeCcKHX BY30B U (pakymbTeToB / C. A.
VYnbsHOB . — 2-€ m311., cTep . — M. : Tux Apwuc,
2010 . - 520 c.] ¢.272-279 OgHOKpaTHAs
moriepeyHas HECUMMETPHS
[DnexTpoMarHuTHBIE TIEPEXOTHBIE TPOLIECCHI B
NIEKTPUUECKHUX CHCTEMaX : Y4eOHUK JUTs
IMEKTPOTEXHIUUECKUX U SHEPTeTUIECKUX BY30B
u dakynbreToB / C. A. YbsSHOB . — 2-€ U31.,
crep . — M. : Tun Apuc, 2010 . — 520 c.] ¢.315-
366

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: Ilapamerpsl
AIIEMEHTOB ISl TOKOB 00OpaTHOU M HYJIEBOU
MOCTIEIOBATENBHOCTH [ DIIEKTPOMAarHUTHBIC
MIEPEXOTHBIC MPOIIECCHI B ICKTPUICCKIX
CHUCTEMaX : YICOHHK IS JIEKTPOTEXHIMUECKUX
1 DHEPreTHYEeCKNX BY30B U (pakymnbTeToB / C. A.
VYibsHOB . — 2-¢ U311, cTep . — M. : Tux Apuc,
2010 .- 520 c.] ¢.279-304 CxemblI OTAETBHBIX
MOCJIeI0BaTENbHOCTEH [ DIeKTPOMarHUTHEIE
MEPEXOAHBIE MPOIIECCHI B IEKTPUIECKHUX
CHUCTeMaX : YIeOHHK JUIS AJIEKTPOTEXHUUECKUX
1 SHEPreTHYEeCKHX BY30B U (pakynbTeToB / C. A.
VYibsHOB . — 2-¢ m311., cTep . — M. : Tux Apwuc,
2010.-520 c.] c.304-314

Ilod2omoeka domauinezo 3adanusn:
Brinonnenue ynpaxxunenus 1. Ucnons3oBanue
METOJ[a CHMMETPHYHBIX COCTABJISFOIIIX JIJIS
pacueTa TOKOB M HanpspxeHui mpu K3.
ITocTpoeHne BEKTOPHBIX AUATpaMM
Iloozomoexa domawnezo 3adanua:
Brmonaenne ynpaxxuaenus 2. Oco6eHHOCTH
pacueta ToxkoB K3 1151 BBIOOpa mapaMeTpoB
cpabatbiBanus P3 renepaTtopos

Ilodzomogxa domawinezo 3adanua:
Beimonuenne ynpaxsenus 3. Pacuer Tokos K3
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JUISL pEIEMHOM 3aIUTHL B CETAX Pa3InYHOU
KOH(UTYpanuu

Ilod2omogKa K meKyuiemy KOHmMpoio:
[loaroroBka k Tecty 2. PacueT TokoB
KOPOTKOT'O 3aMBIKaHUS

Hzyuenue mamepuanog 1umepamypHsix
UCMOYUHUKOG:

[1], cTp. 59-101
[3], cTp. 272-366

ToxkoBas cTyneH4aras
3alUTa OT
MeXay]azHbIX
KOPOTKHX 3aMbIKaHUI

32

16

3.1

TokoBBIE CTyIIEHYATHIE
3aILUTEI

16

3.2

TokoBrle
HalpaBJICHHbIE 3a1UThI

16

Iloozomoeka K mekyuwiemy KOHMpOio:
ITonrotoBka k Tecty 3. TokoBas cTyneHYaTast
3aIUTa OT MEXKAY(Pa3HBIX KOPOTKHX
3aMbIKaHUM

CamocmoamebHoe uzyuenue
meopemuyeckozo mamepuaia: TOKOBbIE U
TOKOBBIE HalpaBlIeHHbIE 3amuThl [Penocees A.
M., ®enoceeB M. A., Peneiinas 3ammra
ANEKTPOIHEPTETHUECKUX CHCTEM : YICOHHK IS
By30B /.— M. : U3narensckuii jom MOU, 2018 .
— 528 c.] ¢.193-231 [Peneiinas 3ammura
ANEKTPOIHEPTETHUECKUX CHCTEM : YUeOHOe
mocobue I By30B M0 HampasieHuto 551700
"DnekTposHepreTuka Mo AUCIUTIINHE
"PeneitHast 3amuTa 3J1€KTPOIHEPTETUIECKIX
cuctem"" / 3. U. Bacc, B. I'. loporynues ; Pen.
A. @. IpsixoB . — M. : Uzn-Bo MDU, 2002 . —
296 ¢.] ¢.58-103

Tloozomoeka Kk nadopamopnoil pabome:
[MoxroToBka k TaboparopHOi pabote (B
COOTBETCTBHUH C TpapuKOM)

Iloozomosxa domawnezo 3a0anus:
Brinonnenue ynpaxknenus 4. Pacyetr TOKoBBIX
3allUT JIMHUHU B paJualIbHOMN CeTU C
OJTHOCTOPOHHUM MTUTaHHEM

Iloozomoeka domauinezo 3adanus:
BeinonHenue ynpakHeHus 5. PacyeT TOKOBBIX
HaIpaBJICHHBIX 3alIUT JTUHUH dJIEKTpoTNepeadn
OT MEXy(ha3HBIX KOPOTKUX 3aMbIKaHUH
H3yuenue mamepuanog 1umepamypHuix
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UCHOYHUKOB:
[1], cTp. 193-231
[2], cTp. 58-103
[5], cTp. 44-50

4 JlucraHIMOHHAS 27 15 Camocmoamenbhoe uzyuenue
3ammTa meopemuyueckoz0 mamepuana: Konebanus
4.1 Oo61u1ie BOIpoCk 5 3 HaNpsKEHUH U TOKOB NPU Ka4aHUAX U
BBIIIOJTHEHUS HapyIIeHUIX cHHXpoHn3Ma [Denocee A. M.,
IUCTAaHIIMOHHON denocees M. A., Peneiinas 3ammra
3aIINUTHI IEKTPOIHEPTETUIECKIX CUCTEM : YIEOHUK I
4.2 Bri6op mapametpos 14 8 By30B /.— M. : U3narenbckuit jom MOU, 2018 .
cpabaThIBaHUS —528 c.] ¢.102-105 IucTaHIMOHHBIE 3AIIUTHI
TPEXCTYNEeHYATOM [@enoceeB A. M., Denocee M. A., Peneitnas
JUCTaHIIMOHHOM 3aIUTa JIEKTPOIHEPIeTUIECKUX CUCTEM !
3aIUTHI yueOHUK 17151 By30B /.— M. : 3natensckuii jom
4.3 [IpenoTBpamenue 8 4 MDBH, 2018 . — 528 C.] ¢.232-274 [Pencitnas
HETPaBUWIBHBIX 3aIIUTa 3JIEKTPOIHEPTETHUCCKUX CHUCTEM !
NeHCTRUI VYuebHoe mocoOue 171 By30B IO HAIIPABJICHHUIO
JIUCTAHIIMOHHOM 551700 "DnexkTposHepreTuka’ no AUCLMILIIUHE
3AIIUTHI "Peneiinas 3a1uTa 3JIEKTPOIHEPTETUIECKUX
cucreM"" / 3. U. Bacc, B. I'. loporyHues ; Pen.
A. @. IpsixoB . — M. : Uzn-Bo MDU, 2002 . —
296 c.] ¢.104-138
Iloozomogka k nabopamopmnoit pabome:
IToxroTroBka k maboparopHoi pabote (B
COOTBETCTBHUH C Tpa(huKoM)
Ilooz0mogka domauinezo 3adanusn:
Brinonnenue ynpaxxaenus 6. Pacuer
JIMCTaHIMOHHBIX 3alINUT JIMHUH
3JIEKTpONepeIadn
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[HoaroroBka k Tecty 4. JluctaHuMOHHAas 3alIUTa
H3yuenue mamepuanog 1umepamypHoix
UCHOYHUKOB:
[1], ctp. 102-105, 232-274
[2], ctp. 104-138
5 ToxoBas HarpaBIeHHAS 26 14 Camocmoamensroe usyuenue

3allUTa HYJIEBOU
MOCJIE€I0BATENBHOCTH

meopemuueckozo mamepuana: Pacaer
CTYIICHYATBHIX TOKOBBIX HAIIPABJICHHBIX U
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5.1 OOmmas 5 2 HEHAINpaBJICHHBIX 3aIlUT HyJIEBOI
XapaKTepUCTHKA MOCJIE/IOBATENILHOCTH OT 3aMBbIKaHUH Ha 3eMJIIO
TOKOBOMW HaIlpaBJI€HHON suauit 110-220 kB [PykoBogsiue yka3zaHus 1o
3allUThl HYJIEBOH perneitaoit 3amuTe: Bomr. 2. Ctynenuaras
MOCJIeIOBATENEHOCTH TOKOBAsI 3aIlIMTa HYJIEBOH MOCIIECIOBATEIEHOCTH
5.2 Bri6op mapamerpos 5 2 0T 3aMBbIKaHUH Ha 3emumro nuHAi 110-220 kB . —
cpabaTbIBaHUS TOKOBOU M.-JI. : Tocanrepromspar, 1961 . — 64 c.] c.14-
HaTpaBJICHHON 3aIIUTHI 25;
HYJIEBOH Ilo020moeKka K meKyuiemy KOHmpoJio:
MOCJIeI0BATENEHOCTH [MoaroroBka k tecty 5. TokoBasi HanpaBieHHAS
Ha OJTMHOYHOM JIMHUH C 3alUTa HyJleBOM Mocae10BaTeIbHOCTH
JIByXCTOPOHHUM Iloozomogka domauinezo 3adanua:
IIATAHUEM BrinonHenue ynpaxkHeHus 7. PacdeT TOKOBBIX
5.3 Bri6op nmapamerpoB 16 2 3aIUT HYJIEBOH MOCIEA0BATEILHOCTH B CETSIX
cpabaThIBaHUs TOKOBOU 110-220 xB
HaIpaBJIEHHOM 3alllUThI Iloozomosxka Kk nadopamopmnoil pabome:
HYJIEBOM [MoxroroBka k TaboparopHOi paboTe (B
MOCJIEIOBATENEHOCTH COOTBETCTBHUH C TpapuKOM)
Ha TapaJuIeTbHBIX H3yuenue mamepuanog numepamypHsix
JIMHASTX UCHOYHUKOB:
[4], cTp. 14-25
6 OcHOBHBIE CTTOCOOBI 5 2 CamocmoamensHoe usyuenue
pe3epBUPOBAHUS Hleopemu4ecKko20 mamepuana:
OTKJIIOUEHUS B PesepBupoBanue. Y CTpOICTBO pe3epBUPOBAHUS
ANIEKTPUUYECKHUX CETAX. IIpu oTKa3e BeIkitoyaress [PenoceeB A. M.,
VYerpoiicTBo ®denoceeB M. A., Peneiinas 3anura
pe3epBUPOBAHUS MTPU AIIEKTPOIHEPIETUUECKUX CUCTEM : yISOHHK ISt
OTKa3€ BBIKJIFOYATEIS By30B /.— M. : U3narensckuit jom MOU, 2018 .
6.1 OCHOBHBIE CITOCOOBI 5 2 — 528 ¢.] ¢.496-504;
pe3epBUPOBAHUS Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
OTKJIIOUEHUS B IoxaroroBka k TecTy 6. Y CTpOHCTBO
JNEKTPUUECKHX CETAX. Pe3epBUPOBAHMS IIPH OTKA3€ BBIKIIIOYATEIS
YcrpoiicTBo H3yuenue mamepuanog 1umepamypHsix
Pe3epBUPOBAHUS MPH UCHOYHUKOB:
OTKAa3¢ BBIKJITFOYATEIIs [1], ctp. 496-504
7 Hrorn 8 2 Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
7.1 Urorn 8 2 IToxroroBka k Tecty 7. ITOroBbIN TECT

CamocmosamenbHoe uzyuenue
meopemuuecKoz2o mamepuaia. HOBTOpeHI/Ie
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IIPOKJCHHOIO MaTepUaa
DK3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 28 14 28 - 2 - - 0.5 74 335
Hroro 3a cemecTp 180.0 28 14 28 2 - 0.5 107.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 10 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aeiaam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Haznauenue penetinou 3auumol 8 2J1eKmpoIHep2emudeckoll cucmeme

1.1. Ha3znaueHue peneifHON 3alluThI B QJICKTPOIHEPTeTUUECKON CHCTEME
OcHOBHBIE PEXKUMBI PabOTHI BIEKTPOIHEPreTHUECKOW CcUCTeMbl. HasHadeHue peseiHoit
3amuThl. DyHKIMYU peneiHol 3anuThl. TpeOoBaHus, MPEIbABIICMbIC K PEICHHON 3allHTe.

2. Pacuem mokos KOpPONIKO20 3aMblKAHUA

2.1. OcHOBHBIE BU/Ibl KOPOTKUX 3aMbIKaHUH

Buasl KOpOTKHX 3amMbIKaHU. BiiMsgHME NEPEXOAHBIX COIPOTUBICHUNA. Y CTONYMBOCTh KOPOTKUX
3aMbIKaHUU. [I3MeHeHHe BHJA KOPOTKMX 3aMbIKAaHMW. BiMsHME NEpPEeXOAHBIX IIPOLECCOB Ha
MIOBEJICHUE PEJNICMHON 3alUThl. BiusiHre HAarpy3Ku.

2.2. OCHOBHBIE TTOJIOKEHUS pacdc€Ta TOKOB KOPOTKOI'O 3aMbIKaHHU

OCHOBHBIC BUJIbI paCYCTOB TOKOB KOPOTKOI'O 3aMbIKaHMA W HUX ILCJIH. OcHOBHBIC JOIMyHICHUA
IIPpX BBIIIOJHCHHUHU PACYCTOB TOKOB KOPOTKOI'O 3aMbIKaHUS. MCTO,I[ CUMMCTPHUYHLIX COCTABJIAIOIIUX.
FpaHHQHBIe YCJI0BUA MPpHU PA3JIMYHBIX BHUHAAX KOPOTKHX 3aMbIKaHUNM. KOMIIIEKCHBIE CXEMEI
3aMCIICHU . BCKTOPHBIG JuarpaMmMbl TOKOB IIPpU KOPOTKUX 3aMbIKaHUAX. OcCHOBHBIE COOTHOIIICHHS.

2.3. CocraBnenue u mpeoOpa3oBaHUE CXEM 3aMEIECHUS

PacueT conmpoTHBIIEHUI 3JIEMEHTOB CETHU: T'€HepaTopa, CUCTEMBbI, JIMHUHU, TPaHC(HOPMATOPOB U
peaktopoB. Pacuer mapameTpoB  cXeMbl  3aMEUIEHMsSI  HYJEBOM  I10CJIENOBATEbHOCTU
TpaHchopMaTopoB U aBTOTpaHc(hopMaTopoB. Pacuer mapameTpoB cXeMbl 3aMEIIEHUS HYJIEBOU
NI0CJIEI0BATEIbHOCTH BO3YLIHBIX JIMHUHN AneKkTponepeaay. [Ilpumep cocraBieHus cXxeM 3aMeleHus
JUI pacyeToB TOKOB KOPOTKOIO 3aMblKaHMs Ha 3emiro. [IpeoOpa3zoBaHue cXeM 3aMelleHus:
HKBUBAJICHTUPOBAHUE HCTOYHUKOB, IpeoOpa3oBaHMs '"3Be3la-TpEeyroyibHUK" U "TpeyrojibHUK-
3Be3ga’.

3. Toxosas cmynerndyamads 3auiuma om MeDfC()Vd)(IS’Hblx KOPOMKUX 3aMbIKAHUUL

3.1. TokoBbI€ CTynIEHYATHIE 3AIIUTHI

OOmiass xapakTepuUCTHKa TOKOBBIX CTyNmeH4aThlx 3aumuT. OOnacth mpuMeHeHus. CTpykTypa
TOKOBOH CTymneHuyaToil 3ammThl. Pacuer TOKOBOM oTceuku Oe3 BbIIEpKKH BpemeHu. Pacuer
napametpoB cpabateiBanus Il crynenu. Pacuer mapamerpoB cpabarsiBanus Il crynenu. Buidop
CXE€Mbl MOJKJIIOYEHHUS M3MepuTenbHbIX opraHoB III crymenm k TpaHchopmaTopaM TOKa.
Oco0OeHHOCTH BBINOJIHEHUSI TOKOBOH 3alllUTHI C IUIABHO-3aBUCHMBIMH XapakTepucTHKamu. Pacuer
napaMeTpoB CpabaThIBaHHUs TOKOBBIX 3aIIUT B CETH C OJHOCTOPOHHUM MUTAHHEM MapajlIebHbIX
JTUHUH.

3.2. ToxoBBIE HaNPaBIEHHBIE 3aLIUTHI

Bb16op BhIIEpKE€K BpPEMEHM TOKOBBIX HANpaBlIEHHBIX 3amuT. KackagHoe neiicTBHE 3allIuT.
Opran HamnpaBiI€HHs MOIIHOCTH. PeneiiHO-KOHTakTHas cxeéMa TOKOBOM HaIlpaBJIEHHOM 3allluThI.
Br160p TOKOB cpabaThiBaHMsI MOCIEIHUX CTYIIEHEH TOKOBOM HarpaBieHHOH 3auThl. OCOOEHHOCTH
pacyeTa TOKOB cpa0OaThIBaHUS MaKCUMaJIbHOM TOKOBOW 3aIllMTHI KOJIbIEBOW ceTu. Pacuer Toka
cpabateiBanus | crynenu. Beibop napamerpoB cpabateiBanus I crynenu.

4. Jucmanyuonnas sauuma

4.1. OGmIre BOMPOCH BHIMTOTHEHUS JUCTAHITMOHHOM 3aIIUTHI
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[lpunuun  gedcTBUA — JUCTAHUMOHHOW  3ammThl.  OmpenelieHHEe  CONPOTHUBJICHUS  Ha
M3MEPUTENBbHBIX OpraHax AUCTAHIMOHHOW 3amuThl. CTPYKTypa TPEXCTYNEHYATON TUCTAaHIIMOHHON
3amuThl. DaKTOphI, BIMSIONME HA TMOBEICHUE W3MEPHUTEIIBHOIO OpraHa COMPOTUBIEHUs. Bujibl
XapaKTepUCTUK  CcpabaTbiBaHUs  M3MEPUTENBHBIX  OpPraHoB  compoTuBieHus.  JleiicTBue
JTUCTAHIIMOHHOM 3aIIUTHI IPH OJIM3KUX KOPOTKHUX 3aMBIKAHUSIX.

4.2. Boi6op mapamMeTpoB cpabaThIBaHUS TPEXCTYIEHYATON TUCTAHIIMOHHOMN 3aITUTHI

Bri6op nmapamerpoB cpabarbiBanus | ctynenu. Beibop mapamerpoB cpabateiBanus Il crynenu.
Y4yer mnapajuienbHBIX JIMHUN TpuU BeIOOpe mapameTpoB cpabarpiBanus Il crynmenu. Bwibop
napameTrpoB cpabareiBanus Il crynenu. CiocoObl noBblieHus: wyBcTBUTENbHOCTH 111 cTynenu.

4.3. IIpenoTBpallieHuE HEMPABUIBHBIX JACHCTBUIN TUCTAHIIMOHHOM 3aITUThI

[ToBenerne MOC mnpu kavyanusx. [IpuHIUNBI BBHINOJHEHHS OJIOKMPOBOK MPH KAaYaHHSX.
biiokupoBka npu HEUCHPABHOCTAX B LEMIX HanpskeHUH. CTpyKTypHas cXeMa JUCTAaHIMOHHOMN
3amuThl. O1eHKa U 00J1aCTh MPUMEHECHHS TUCTAHIIMOHHBIX 3aIIUT.

5. Toxosas HAanpaeJjaerHHas sauuma HV]Z@GOZZ Nnocae008amenbHOCmu

5.1. Obmas xapakTepucTUKa TOKOBOW HAIIPaBJICHHOM 3alIUTHI HYJIEBOU MOCIIEI0BATEILHOCTH

OOmast xapakTepucTHKa TOKOBOM HalpaBJIEHHON 3alllUThl HYJEBOW IOCIIE0BATEIbHOCTH.
[TosyueHue coCTaBIIAIOIIMX HYJIEBOM IocienoBaTeabHOCTH. OCHOBHBIE NMPEUMYIIECTBA TOKOBOM
3alIMThl HYJEBOH mocnenoBaresibHOCTH. OCHOBHBIE HEAOCTATKM TOKOBOM 3alllUThl HYJEBOH
[0CJIEI0BATEIbHOCTH.

5.2. BeiGop nmapameTpoB cpabaThiBaHKs TOKOBOM HalpaBICHHOM 3alUThI HYJIEBOH
MIOCJIEZI0BATENbHOCTH Ha OAMHOYHOM JIMHUU C IBYXCTOPOHHUM MUTAHUEM

Bei0op mapamerpoB cpabateiBanus I ctynenu. Beibop mapamerpoB cpabateiBanus Il crynenu.
Bri6op nmapamerpoB cpabatsiBanus Il crynenu. Beibop mapameTpoB cpabarbiBaHHs MOCIEAHEN
(uyBcTBUTENBHON) cTymeHu. OmnpezneneHHe HaANpaBIEHHOCTH CTYNEHEH TOKOBOM HampaBiIeHHOM
3aIUTHI HYJIEBOW MOCIEI0BATEIBHOCTH.

5.3. BeiOop mapameTpoB cpabaThiBaHKUs TOKOBOM HalpaBICHHOM 3alIUThI HYJIEBOH
MOCJIEI0BATENbHOCTH Ha MapaljIeNIbHbIX JTUHUSIX

OcobenHoctu BblOOpa mnapameTrpoB cpaOaTbiBaHus [ crymeHu. OcoOeHHOCTH BBIOOpa
napametpoB cpabarbiBanusa Il crymenun. OcoOeHHocTH BbIOOpa mapameTrpoB cpabaTbiBanus 11
cryneHd. OcoO0eHHOCTH BbIOOpa apaMeTpoB CpabaThIBaHUs OAMHOYHBIX JMHUNA ¢ OAHOCTOPOHHUM
nutanueM. [IpoBepka 4yBCTBUTEILHOCTH TOKOBOH 3aIIMTHI HYJIEBOH MOCIEA0BAaTEIbHOCTH.

6. OcHosnble cnocobdbl pPEe3ePBUPOEAHUA OMKAIOYEHRHUA 6 DNEKNPUUECKUX CENAX. YCMDOIZCMBO
pPeE3EPBUPOBARUA NPU OMKA3€ 6bIKII0Uanmei

6.1. OcHOBHBIE CTTOCOOBI Pe3ePBUPOBAHMSI OTKIIOYCHHUSI B DJICKTPUUECKUX CETAX. Y CTPOHCTBO
pE3EpBUPOBAHMS ITPU OTKA3€ BBIKIIFOYATENS

O6mue Bompochl. JlamekHee pe3epBupoBanue. bruxHee pesepBupoBanue. HazHaueHue
YCTpPOMCTBA pE3EepBUPOBAHUSA MPHU OTKaze BbIKIOYaTens. [IpuHOMO JeHCTBUS  yCTpOMCTBA
pPEe3EpPBUPOBAHUS [IPU OTKA3€ BBIKIIOYATENS. BBINOJIHEHHE CXEMBI YCTPOMCTBA PE3EPBUPOBAHUS IIPU
OTKa3e BBIKItoUaTessi. BeIOOp ycTaBOK yCTpOWCTBAa pE3EpPBUPOBAHHS MPH OTKA3€ BBIKIFOYATEIIA.
Bpems nukBHUIaMu KOPOTKOTO 3aMbIKAHHUS.

7. Umozcu
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7.

1. Utoru

Hasnauenwne peneiinoit 3amuThl. OyHKIMM peefHON 3alTUTHI U X HapymieHus. TpeboBaHus K
peneitHolt 3amuTe. OTHOCHTENbHAE W aOCOJIOTHAs CEJIEKTUBHOCTh. PacyeT TOKOB KOpPOTKOIO
3aMbIKaHus. TOKOBBIE CTyMEHYAThIe 3alIUTHI OT MEXIy(]a3sHbIX KOPOTKUX 3aMbIKaHHH. TOKOBBIE
HaITpaBJICHHBIC 3alllUTHI. HSMepHTeHLHBIC OpraHbl HHCTaHHHOHHOﬁ 3allUTHhI. BbI60p napamMeTpOB
cpabaThIBaHUs JUCTAHLMOHHBIX 3aluT. Opranbl OJIOKUPOBKU TUCTAHIIMOHHOM 3alUThl. TOKOBas
HaTpaBJICHHAs 3allUTa HYJIEBOH MOCIEI0BATEIBHOCTH. BBIOOp TapaMeTpoB cpabaThiBaHUS TOKOBOM
3alIUTHl HYJIEBOW IMOCJIEI0BATEIbHOCTH Ha MapaUleNIbHbIX JIMHUSAX. YCTPOUCTBO pPe3epBUPOBAHUS
MIPU OTKa3€ BBIKJIIOYATEIIS.

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. Ucnionb3oBaHre METOJa CHMMETPUYHBIX COCTABJISIFOIIUX JIJISl pacueTa TOKOB U
HanpspkeHui pu K3. Tloctpoenne BeKTOpHBIX auarpamm (4 yaca);

2. Ocobennoctu pacuera TokoB K3 aist BeiOOpa mapamerpoB cpabatsiBanus P3 renepatopos
(4 gaca);,

3. Pacuer TokoB K3 myist peseliHo# 3alIUThI B CETAX pa3IMIHON KOHPHUTYpaluu (4 yaca);

4. PacueT TOKOBBIX 3aLIUT JUHUI B pagralbHON CETH C OAHOCTOPOHHUM MUTaHUEM (4 yaca);
5. Pacder TOKOBBIX HANPABJICHHBIX 3aIUT JIMHUH 3JIEKTPOIIepeIadl OT MEXKTy(ha3HbIX
KOPOTKHUX 3aMbIKaHUi (4 Jaca);

6. Pacuer AuCTaHIIMOHHBIX 3alIUT JIMHUM dJIeKTporiepenayn (4 yaca);

7. PacueT TOKOBBIX HallpaBJIEHHBIX 3allUT HYJIEBOU mocieaoBarebHoCTH B ceTsix 110-220 kB
(4 gaca).

3.4. Tembl 1a60paTOPHBIX PadoT

1. OcHOBHBIE COOTHOILICHHSI U BEKTOPHbBIE JUArpaMMbl IIPU KOPOTKUX 3aMbIKaHUsAX (4 daca);
2. TokOBBIE CTyIIEHYATHIE 3aIUTHI OT MEXTYy(Pa3HBIX KOPOTKUX 3aMbIKaHUH (4 daca);

3. JIlucTaHLIMOHHBIE U TOKOBBIE HAIIPABJICHHBIE 3aIIUTHI HYJIEBOH MOCIe10BaTeaIbHOCTH (4
yaca).

3.5 KoncyabTauuu

N

e

7.

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

OO6cyxnenne MarepuajoB MO BompocaM paszaena "HasnaueHue penelHON 3aluThl B
JIEKTPOIHEPIETUUECKON cucTeme"

OO6cyxnenre MaTepralioB 1o Keiicam pasjena "Pacder TOKOB KOPOTKOTO 3aMbIKaHUA"
OOcyxneHue MaTepualloB Mo Keiicam pasgena "TokoBas cTymeH4aras 3amuTa OT
MeX1y(ha3HbIX KOPOTKHUX 3aMbIKaHH"

OO6cyxaeHne MarepuaioB 1o keiicam paszzaena "Jucranumonnas 3amuTa”

OO6cyxxnenrne MatepuaioB o Kelicam pasjena "TokoBas HampaBiieHHas 3allUTa HYJIEBOU
MOCJe10BaTeIbHOCTH "

OO6cyxneHne marepualioB 1o keiicam paszzaena "OCHOBHbBIE CHOCOOBI pe3epBUPOBAHUSA
OTKJIIOYEHUSI B DJCKTPUUYECKUX CETSAX. YCTPOIMCTBO pe3epBHPOBAaHUS TPU OTKa3e
BBIKJTIOUaTess"

OO6cy>xaeHre MaTepuaioB MO BOMPOCaM MPOWICHHBIX Pa3IesioB

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3araHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena quciurinHb

O11eHOYHOE CPEACTBO

Konant
JUCLUIUIMHE (B coorBercTBUM C 11.3.1) (THI ¥ HAUMEHOBAaHUE)
WHIUKATOPOB
(B COOTBETCTBUH C pazjenaom 1) 1[2]3]4]|5]6]7
3HaTh:
PexxumMbl paboThI 2JIEKTPOIHEPTETHICCKOM TectupoBanue/Tect 1. Haznauenue peneitnoit
CUCTEMBI, pacCMaTpUBaEMbIE IIPU -2 + 4+ | 3aUIUTHI
MIPOEKTUPOBAHUU PEJIECHHOMN 3alUThI .
P P P m TectupoBanue/Tect 7. UToropsiii Tect
[TpuHIHITB GYHKIIMOHUPOBAHUS U HACTPOUKHU Jlaboparopuas pabota/JlabopaTopHas padora 2.
TOKOBOM CTYIEHYATOM 3alUThI OT TokoBbI€ CTYIEHYATHIE 3AIIUTHI OT MEKIY(Pa3HbIX
MeXTy(ha3HBIX KOPOTKHUX 3aMbIKaHUH KOPOTKHUX 3aMbIKaHH
N-2nk-1 + +
A TectupoBanue/Tect 3. TokoBas cTyneHuaTas 3aiura
0T MeXTy(a3HbIX KOPOTKHUX 3aMBIKaHUH
TectupoBanue/Tect 7. UToroBsiii Tect
Ha3nauenue peneiiHOM 3al1UThI B TectupoBanue/Tect 1. Haznauenue peneitnon
AIEKTPOIHEPIETHUECKOMN cCTEME -2 + 4+ | 3aUIUTHI
TectupoBanue/Tect 7. UTorosslii TeCT
[TpuHIUIBI OJIMXKHETO U 1aJBHETO TectupoBanue/Tect 6. YCcTpoiicTBO pe3epBUPOBAHUS
pe3epBUPOBAHUS -2k + | + | MpU OTKa3e BBIKIIOYATEIS
TectupoBanue/Tect 7. UToroBsiii TeCT
[TpuHIMIBI GYHKIIMOHUPOBAHUS U HACTPOUKHU JlaboparopHnas pabota/JlabopatopHas paborta 3.
TOKOBOM HaITPaBJICHHOM 3aIUTHI HYJIEBOU JlucTaHMOHHBIE U TOKOBBIE HAIPABJIECHHBIE 3aIIUThI
MOCJIeI0BATEIbHOCTH HYJIEBOU MOCEI0BATENbHOCTH
NI-2nk-1 + +
A TectupoBanue/Tect 5. TokoBasi HanpaBIeHHAS
3alllUTa HYJIEBOM MOCIEA0BATEIbHOCTH
TectupoBanue/Tect 7. UToroBbIii TECT
[TpuHIMIB GYHKIIMOHUPOBAHUS U HACTPOUKHU JlaboparopHuas pabota/JlabopaTopHas padora 3.
NUCTAHIIMOHHOHN 3aIUTEI NI-2mx-1 + + | JIuCTaHIIMOHHBIE U TOKOBBIE HAIPABJICHHBIE 3AIIUTHI
HYJIEBOM MOCJIEI0BATENLHOCTU
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TectupoBanue/Tect 4. JlucTaHIMOHHAS 3aIIUTa

TectupoBanue/Tect 7. UTOroBsIii TeCT

OCHOBHBIE COOTHOIIICHHS IIpU KOPOTKUX
3aMbIKaHUAX

W/1-2nk-1

JlaGopatopHnast pabota/JlaboparopHas padora 1.
OCHOBHBIE COOTHOIIICHHS U BEKTOPHBIE JTUATPAMMBI
NIPU KOPOTKHX 3aMBIKaHUSIX

TectupoBanue/Tect 2. PacueT TOKOB KOPOTKOTO
3aMbIKaHUs

TectupoBanue/Tect 7. UTOroBBIi TECT

YmMmeTh:

PaccunTriBaTh QJICKTPHUYCCKUC BEJINYNHBI JIA
1eneil BeIoopa napamMeTpoB cpabaTbIBaHUs
pENEHHON 3alIUThI

NI-2mx-1

Jlaboparopuas pabota/JlaboparopHas padora 1.
OCHOBHBIE COOTHOIIICHHS U BEKTOPHBIE THArPAMMBI
IIPpU KOPOTKUX 3aMBbIKaHUAX

JlaGopaTtopHnas padota/JIlaboparopHas padora 2.
ToKOBBIE CTYIIEHYATHIC 3AIIUTHI OT MEKTY(ha3HBIX
KOPOTKHMX 3aMbIKAHUH

JlaGopartopnast pabota/JlaboparopHas padota 3.
JlucTaHIIMOHHBIE U TOKOBBIE HAIIPABJICHHBIE 3AIIUTHI
HYJIEBOH ITOCIIE0BATEILHOCTH

HowmamrHee 3ananue/Ynpaxkuenue 1. Mcnons3oBanue
METO/1a CHMMETPUYHBIX COCTABJISIONINX JJISI pacuera
ToKOB U HanpsbkeHui npu K3. IToctpoenue
BEKTOPHBIX HArpaMm

Jomainnee 3ananue/Ynpaxsenue 2. Oco0eHHOCTH
pacueta TokoB K3 a1 Be1OOpa mapameTpos
cpabartbeiBanus P3 reneparopon

Homamraee 3aganue/Ynpaxaenue 3. Pacuer TokoB
K3 nns peneitHOM 3alUTHI B CETSIX PA3IMUHON
KOH(Urypauuu

PaccuuThIBaTh TOKOBEIE 3aIIUTHI OT

NI-2nx-1

Jlomamnee 3aanue/Ynpaxuenue 4. PacueT TOKOBBIX
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Mexaydasueix K3 B paauanbHOi ceTH ¢
OJIHUM MCTOYHUKOM MUTAHUS

3aluT JIMHUM B paHHaﬂbHOﬁ CETU C OAHOCTOPOHHUM
INUTaHUEM

PaccuuThIBaTh TOKOBBIE HAIIPABICHHbBIE
3am|Thl OT Mexaydasubix K3

NI-2nx-1

JlabopartopHnast pabota/JlaboparopHas padora 2.
ToKkoBBIE CTYIIEHYATHIC 3AIIUTHI OT MEKTY(ha3HBIX
KOPOTKHX 3aMBbIKAHUH

JomamnHee 3amanue/ Ynpaxkaenue 5. Pacuer TOKOBBIX
HAIPAaBIIEHHBIX 3alIUT JUHUI JEKTponepeaud OT
MeX1y(a3HbIX KOPOTKHUX 3aMbIKaHUI

PaccunthiBaTh TOKOBBIE HANpaBICHHBIC
3allUTHl HYJEBOM mociieioBaTeaIbHOCTH OT K3
Ha 3eMJII0 B CETAX ¢ HanpspkeHueM >110 kB

N/1-2nk-1

JlaGopaTtopHnas pabota/JIaboparopHas padora 3.
JIuCTaHIIMOHHBIC U TOKOBHIC HAIIPABJICHHBIC 3AIIHTHI
HYJICBOM MOCJIC0BATEILHOCTH

JomamnHee 3axanue/ Ypaxkuaenue 7. Pacder TOKOBBIX
HAIPAaBICHHBIX 3aIIUT HYJIEBOH MOCIEI0BATEILHOCTH
B ceTsix 110-220 kB

PaccunThiBaTh AUCTAHIIMOHHEIC 3AITUTHI

NI-2mx-1

JlaGopaTtopHnas padota/JlaboparopHas padora 3.
JIuCTaHIIMOHHBIC U TOKOBEIC HAIIPABJICHHBIC 3AIIHTHI
HYJIEBOI MOCIEe0BATENEHOCTH

Homamraee 3aganue/YnpaxHenue 6. Pacuer
JTUCTAHIIMOHHBIX 3aIINUT JHHUHA dJIeKTponepeaaun
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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
8 cemecTtp

Dopma peanuzauuu: BeinonHenue 3agaHust
1. Yopaxunenue 1. Mcnonb3oBaHue METO/1a CAMMETPUYHBIX COCTABIISIIOLIMX JJI pacyeTa TOKOB
u Hanpsbxenui npu K3. [TocTpoeHne BekTopHBIX nuarpamm (JlomaniHee 3amanue)
2. Yopaxuenue 2. OcobeHHocTH pacyera TokoB K3 1iist BeIOOpa mapaMeTpoB cpabaThIBaHUS
P3 reneparopos (Jlomaiinee 3a1anue)
3. Yopaxuenue 3. Pacuet ToxoB K3 a1 peneitHOl 3aIUTHI B CETAX pa3IMYHON KOH(UTYpALTUU
(lomanrHee 3amanue)
4. Ynpaxnenue 4. PacueT TOKOBBIX 3allUT JIMHUN B PaIUaIbHON CETH C OJTHOCTOPOHHUM
nutanueM (JlomaiiHnee 3a1anue)
5. YmpaxsHenue 5. Pacuer TOKOBBIX HallpaBJICHHBIX 3aIUMT JMHUN IEKTPOIIEpEaadyn OT
MeXIy(ha3HbIX KOPOTKUX 3aMblkaHuil ([lomaliHee 3aaHue)
6. Yopaxunenue 6. PacueT 1MCTaHIIMOHHBIX 3alUT JUHUH 31ekTponepenaun (lomamnee
3aJIaHHE)
7. YapaxHenue 7. PacueT TOKOBBIX HAalIPABJIEHHBIX 3alUT HYJIEBOH MOCIE10BATEILHOCTH B
cersax 110-220 kB (lomaminee 3aianue)

Dopma peanuzanuu: 3aniuTa 3aaaHUSA
1. JJaboparopHas padoTa 1. OCHOBHBIE COOTHOIICHHS U BEKTOPHBIE JHarpaMMBbl IPU KOPOTKHX
3ambIkaHusx (JlabopaTtopHas pabota)
2. JJaboparopHas paboTa 2. TOKOBbIE CTYIEHUYAThIE 3alUTHI OT MEXKAY(Pa3HbIX KOPOTKUX
3ambikaHui (JlabopaTopHas paboTa)
3. JJaboparopHast pabota 3. J[MCTaHIIMOHHBIE U TOKOBBIE HAIIPABIICHHBIE 3AIIUTHI HYJIEBOI
nocyenoBareabHOCTH (JIabopaTopHas paboTa)

Popma peanuszanun: KoMnsroTepHOE 3a1aHAE
1. Tect 1. Ha3nauenue peneitnoit 3aumrsl (TectupoBanue)
2. Tect 2. Pacuer TokoB KopoTkoro 3ambikanus (TectupoBanue)
3. Tect 3. TokoBas cTyneHu4aTas 3aliiuTa OT MEXAYy(})a3HbIX KOPOTKUX 3aMbIKaHUN
(TectupoBanue)
4. Tect 4. luctanimonHas 3aumTa (TectupoBaHue)
5. Tect 5. TokoBas HanpaBJIeHHas 3alllUTa HyJlIeBoU mocnenaosareiabHocT (TecTupoBanue)
6. Tect 6. YcTpoiicTBO pe3epBUpoBaHus NpH oTKa3e BoikiItovarens (TectupoBanue)
7. Tect 7. Utorosslii TecT (TecTupoBaHue)

BbannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBIL SBISETCS MPUIIOKEHUEM A.

4.2 IlpomMe:kyTOYHAS aTTeCTAIMS 1O JUCHUIIMHE

Orzamen (Cemecmp Ne§)
Ornenka ompezensercss B coOTBETCTBUHM ¢ [lonoxeHnem o OalibHO-PEUTHHTOBOM CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U aTTECTAIIMOHHON COCTABIISIFOLIUX.

B numiom BeICTaBIsSETCS OLIEHKA 3a 8 CCMECTD.
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I[Ipumeuyanue: ONIeHOYHBIE MATEPUAITHI IO AUCIUILTUHE MPUBEICHBI B (DOH/IE OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe U JIEKTPOHHbIE U3TAHUSA:

1. ®enoceeB, A. M. Peneiinas 3amuTa 371€KTPOIHEPTETUYECKUX CUCTEM : YUEOHHK /ISl BY30B 110
CIIENHUATLHOCTH "ABTOMATHYECKOE YIIPABJICHHUE YJICKTPOIHEPTeTUUECKUMH cructemMamu' / A. M.
®enoceeB, M. A. @enocees . — 2-¢ Uz, nepepad. u gon . — M. : DHeproaromusaat, 1992 . — 526 c.
- ISBN 5-283-01171-2 : 33.75 .;

2. bacc, O. U. Peneiinas 3amuTa 3J1€KTPOIHEPreTUIECKUX CUCTEM : yueOHOe mocoOue 71l By30B 110
HaIpaBJIeHUIO "DJeKTposHepreTuka” 1o qucuuiuinHe "Penelinas 3amura 3JeKTPOIHEPTreTHUYECKUX
cucrem"" / D. U. bacc, B. I'. Jloporysniies ; Pen. A. ®@. JIpsikoB . — 2-¢ u3., crep . — M. :
Usnarensckuii nom MBU, 2006 . — 296 c. - ISBN 5-903072-44-5 .;

3. VubsHOoB, C. A. DIIeKTpOMAarHUTHbIE IEPEXOIHBIE IPOLIECCHI B AIEKTPUUECKUX CUCTEMAX !
yu4eOHUK I AIEKTPOTEXHUYECKUX U IHEPreTUYECKUX BY30B U (akynbreToB / C. A. YIbsSHOB . — 2-
e u3x., crep . — M. : Tug Apuc, 2010 . — 520 c. - ISBN 978-5-904673-01-7 .;

4. PykoBoadiue ykazaHus 1o peneiHoii 3amute: Beim. 2. CtyneH4aras TOKOBasl 3alllUTa HYJIEBOM
MIOCJIEZI0BATEIbHOCTH OT 3aMbIKaHUM Ha 3emitto JuHui 110-220 kB . — M.-JI. : 'ocaHeprousaar,
1961 .- 64 c.;

5. A. B. Kykcun- "Peneiinas 3ammra snekrposHepreruyeckux cucrteM", U3narensctBo: "Undpa-
Nmxenepus", Mocksa, Bonoraa, 2021 - (200 c.)
https://biblioclub.ru/index.php?page=book&id=618527.

5.2 JInleH3M0HHOE ¥ CBOOOTHO PACTIPOCTPaHsieMOe MMPOrpaMMHOe o0ecneYeHne:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;
2. Windows / OniepanrionHas cucrema cemeicTra Linux.

5.3 UaTepHeT-pecypcesl, BKIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMALIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 6u0JIM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. HammmonanbHas 1ekTpoHHasi 6udiamoreka - https://rusneb.ru/

4. 93BC "KoncynbTanT crygenra" - http://www.studentlibrary.ru/

5. Dnexrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php
6. IopTaa oTKpLITHIX AaHHBIX Poccuiickoii Mexepanuu - https://data.gov.ru
7. OTkpbITasi yHuBepcuTerckasi ungopmanuonHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomenmeHus Homep ayauropumn, OcHamenue
HaAauMCHOBAaHHE
YueOHbIe ayAUTOPUH IS I'-200, Yyebnas MapTa co CKaMbe, CTOJI MPENoIaBaTes,
[IPOBEICHUS JICKIIUOHHBIX ayIUTOpUs CTYI, TpUOyHAa, MYJIbTUMEIUMHBIN TPOEKTOP,
3aHATUHI U TEKYIEro JKpaH
KOHTPOJIS 1-107, Aynutopus CTOJI, CTYJI, IKa(, MyTbTUMEAUNHBINA
kadenpst P3nAD IIPOEKTOP, DKPaH, 10CKa MapKepHas,
JKYpHAJIbl, KHUTH, Y4eOHUKH, TOCOOUS
VY4eOHble ayAUTOpUH IS J-107, Ayautopus CTOJI, CTYJI, KA}, MyIbTUMETUNHBIN
IIPOBEACHUS TPAKTUYECKUX kadeapsl P3nAD IIPOEKTOP, DKpaH, JOCKa MAPKEPHas,
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3apstuit, KP u KII

KYpHaJIbl, KHUTH, YI€OHUKH, TTOCOOUS

Y4eOHble ayAUTOPUH IS

J-116, Yuebnas

CTOJ, CTYI, IKad, CTeH ] yueOHbII

MIPOBEICHHUS JTA0OPATOPHBIX nabopaTopus
3aHATUN kadenpsl P3nAD
J1-114, CTOJI, CTYJI, KOMITBIOTEPHAS CETh C BBIXOJ0M
KommnsrorepHslii B IHTEpHET, KOMIIBIOTED NTEPCOHAIBHBIN
KJ1acc Kadeapsl
P3uAD
J1-105, CTOJI, CTYJI, KOMITBIOTEPHAS CETh C BBIXOJ0M
KomnbrorepHblit B MHTEpHET, 10CKa MapKepHasi, KOMIIbIOTED
KJ1acc Kadeapbl MePCOHAIIbHBIN
P3uAD
Y4eOHbIC ayAUTOPUH IS HA-107, Ayautopus CTOJI, CTYJI, IKag, MyJIbTUMEAUNHBINA
IIPOBEACHUSA kadenpsr P3nAD IIPOEKTOP, IKpaH, JOCKa MapKEepHas,
MIPOMEXKYTOUHOMN JKypHAJIbI, KHUTH, y4eOHUKH, TOCOOUS
aTTecTaluu
[Tomewmenus nist HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJ, CTOJ
CaMOCTOSITEITLHON pabOTHI KommbrorepHblit IMMCHMEHHBIHN, BEIIaJIKa JJIsI OJICIKIbI,

YUTAJILHBIN 341

KOMIIBIOTEpHAsI CETh C BBIXOOM B MHTEpHET,
KOMITIBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHIULIOHED

ITomemnienus miis
KOHCYJIbTUPOBAHMS

1-107, Aynutopus
kadenpst P3nAD

CTOJI, CTYJI, KA, MyJIbTUMEIUNHBIN
IPOEKTOP, FKPaH, 10CKa MapKepHas,
JKypHaJIbl, KHUTH, YY€OHUKH, 10COOUS

[Tomenienus st XpaHEHUS
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

11-103/2, Cknan
kadenpst P3nAD

KOMIIBIOTCPHAA CCTh C BBIXOJO0M B I/IHTepHCT,
060py,[[0BaHI/Ie CIICHUAIIN3HUPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

PacueTsl pCHCﬁHOﬁ 3alIUTHI JJICKTPOIHCPICTHUCCKUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

KM-5
KM-6

KM-7

KM-8
KM-9

KM-
10
KM-
11
KM-
12
KM-
13
KM-
14
KM-
15
KM-
16
KM-
17

Tect 1. Haznauenwue peneitnoit 3anuThl (TecTupoBaHue)

Vupaxkuenue 1. Mcnonp3oBaHue METO1a CHMMETPUYHBIX COCTABIISIONINX I pacyeTa TOKOB U
Hanpsbkenui mpu K3. Tloctpoenne BekTopHbIX auarpamm (JloMairHnee 3aianue)

Tecr 2. Pacuet TokoB KopoTKoro 3ambikanus (TectupoBanue)

Yupaxnenue 2. OcobeHHocTH pacyera TokoB K3 st BeIOOpa napameTpoB cpabarpiBanus P3
reHepaTopoB (/lomaiHee 3ananue)

Tecr 3. TokoBast cTyneHyaTas 3aluTa OT MeX1ypa3HbIX KOPOTKUX 3amblkaHuil (TecTupoBanue)
VYnpaxuaenue 3. Pacyer TokoB K3 11 peneifHo# 3aUThl B CETSIX Pa3IMYHON KOHPUTYpaIHH
(lomanrHee 3amanue)

JlaboparopHas padota 1. OCHOBHBIE COOTHOILIEHHUS U BEKTOPHBIE TUAarpaMMBbl TP KOPOTKUX
3ambikaHusx (Jlabopartopnas pabora)

Tect 4. IucrannmonHas 3amura (TectupoBanue)

VYpaxuenue 4. Pacuer TOKOBBIX 3aILUT JIMHUN B paJUaJIbHON CETU C OJJHOCTOPOHHUM MUTAHUEM
(lomanrHee 3amanue)

VYrpaxnenue 5. PacyeT TOKOBBIX HAIIPABIECHHBIX 3aILMT JUHUN IEKTPOIIEpEeaadyy OT
MeXTy(a3HbIX KOPOTKHX 3aMblkaHuil ([lomalHee 3ajaHue)

Tect 5. TokoBas HanpaBieHHas 3alMTa HYJIEBOU nocnenosarenbHocTy (TecTupoBanue)

JlaGopaTtopHast pabota 2. ToKOBBIE CTyNEeHYATHIE 3AMIUTHI OT MEXKIY(Pa3HBIX KOPOTKHUX
3aMbikaHuii (JJaboparopHast pabota)
TecT 6. YcTpoiicTBO pe3epBUPOBaHUS MPU OTKA3€ BBIKIIOUaTels (TecTupoBaHue)

VYnpaxuenue 6. Pacuer JuCTaHIIMOHHBIX 3aIUT JIUHUH JIekTponepenayn (JomamrHee 3amanue)
Tect 7. Utorossiii Tect (TectupoBanue)

VYnpaxxkaenue 7. PacueT TOKOBBIX HAMPABJIEHHBIX 3aLIUT HYJIEBOW MOCIEA0BATEIIBHOCTH B CETSX
110-220 kB (JlomamtHee 3amanue)

JlaGopaTtopHast pabota 3. J[MCTaHIIMOHHBIE U TOKOBBIC HAIIPABJIECHHBIC 3AIIIUTHI HYJICBOM
nocienosarenbHocTH (JIabopaTopHas pabora)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Ho
Mep
pa3
Jel

Mo [ K| K|K|K|K|K|K|K|K|K|K|K|K|K|K|K|K
ek M| MIM|IMIM|IMI M| M| MIMI M| M| MI M| M|M | M
c 11-21-3/4|5(6[-7[-8|-9|-1|-1]-|-|-1|-1-1-
Pasgen | K 1111|111 |1|1
muenuny | M: 011234 |5|6]|7
HBI He | 1|/3|4|5|6(78]9|9|1|1|1|1|1|1|1]1

nemn 1122 |3|3|4|4)|4

o

K
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\M:

Haznauenwne
penenHon
3alIUTHI B
3JIEKTPOIHEPreT
HYECKOMH
CHCTEME

11

Haznauenue
penenHon
3alUTHI B
AJIEKTPOIHEPTET
HYECKOMH
CHCTEME

PacueT TOKOB
KOPOTKOTO
3aMBbIKAHU A

2.1

OCHOBHEBIE
BHJIBI KOPOTKHUX
3aMBIKAHUN

2.2

OcHOBHBIE
[MOJI0KEHUS
pacdera TOKOB
KOPOTKOI'O
3aMBbIKAHU A

2.3

CocraBiieHne u
peoOpa3oBaHu
€ CXEM
3aMeIIeHUs

ToxoBas
CTyleH4Yaras
3aImTa oT
MeXTy(ha3HbIX
KOPOTKHUX
3aMBIKaHU U

3.1

ToxoBkie
CTyIIEHYaThbIE
3aIIUThI

3.2

ToxoBrle
HaIMpaBJICHHbIE
3aIUThI

JucranimonHa
s1 3aIATA

4.1

OO6mmme
BOIIPOCHI
BBITIOJIHEHUS
JIMCTaHIIMOHHO
H 3aIIUTHI

4.2

Bri6op
mapameTpoB
cpabaTbIBaHUs
TPEXCTyIeHYaT
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on
NUCTAHIIMOHHO
¥ 3alIUThI

4.3

[IpenorBpaiex
ne
HETPaBUIbHBIX
NEUCTBUI
JHACTAHIIMOHHO
U 3alUThI

TokoBas
HalpaBJICHHas
3ammra
HYJIEBOU
MOCJIEN0BATENb
HOCTH

5.1

Oo6mas
XapaKTEPUCTUK
a TOKOBOM
HanpaBJICHHON
3aIIUThHI
HYJIEBOU
II0CJIE0BATENb
HOCTH

5.2

Br160op
rapamMeTpoB
cpabaThIBaHUS
TOKOBOM
HaIlpaBJIECHHON
3aIUThI
HYJIEBOU
MOCJIE0BATENb
HOCTH Ha
OJIMHOYHOMU
JINHUU C
JIBYXCTOPOHHU
M IMUTAaHUEM

5.3

Bri6op
[1apaMeTpoB
cpabaTbIBaHUsA
TOKOBOU
HaIlpaBJICHHON
3aIUTHI
HYJIEBOU
IIOCJIE0BATENb
HOCTH Ha
MapajuIeIbHbIX
JIUHUSX

OcHOBHEBIE
CII0COOBI
pe3epBUPOBAHU
s1 OTKJIFOUEHUS
B
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ANEKTPUUYECKUX
CETSIX.
YcerpolictBo
pe3epBUPOBaHU
s TIPH OTKa3e
BBIKJIIOYATEIS

6.1

OcCHOBHEBIE
CIIOCOOBI
pe3epBUPOBAHU
Sl OTKIIFOUCHUS
B
AIEKTPUUECKUX
CeTsX.
YcerpolicTBo
pe3epBUPOBAHU
s TIPH OTKa3e
BBIKJIFOYATEIIS

Hrorn

7.1

Utorn

Bec KM, %:

[EEN

[EEN

[
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