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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[ N HAMMCHOBaAHUC KOI[ U HAUMCHOBAHUEC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl oﬁyqemm
KOMIIETEeHL MU HHAUKATOPA JOCTUKEHUsI
KOMIICTCHIIMU
I1K-1 Criocoben N /1-2nk-1 Beioupaer 3HATh!
y4acTBOBATH B TIapaMeTphl - Pexxumbl paboThl
MPOEKTUPOBAHUU OOBEKTOB | AIIEKTPOOOOPYIOBAHMS, 3JIEKTPOIHEPTETUYCCKON CHCTEMBI,
pohecCHOHATLHOM YUHUTHIBAS TEXHHUECKHE 1 paccMaTpuBaeMbIe IIPH MPOCKTUPOBAHUT
JEATEIIBHOCTH SKOHOMHYECKHE OTpaHHdeHns | PENCHHOM 3alIUThL;

- [IpuHuunBl GyHKIMOHUPOBAHUS U
HAaCTPOMKHU TOKOBOM CTYIIEHYATOM 3aLUThI
0T MeXy(ha3HbIX KOPOTKHUX 3aMbIKaHU;
- [IpuHIMTIBL GYHKIMOHUPOBAHUS U
HaCTPOWKHU TOKOBOM HAIPAaBICHHOU
3aIIUATHI HYJEBOM NOCIIEI0BATEIbHOCTH;

- [IpuHuuOBl GYHKIMOHUPOBAHUS U
HACTPOMKHU JUCTAHIIMOHHOM 3aILNTHI;

- [IpuHUIMOBI OIVDKHETO U JAlTbHETO
pe3epBUPOBAHNS;

- OCHOBHBIE COOTHOILEHUS IIPU KOPOTKUX
3aMBIKaHUSX;

- HaznaueHue peneiHou 3aluThl B
AIIEKTPOIHEPIETUYECKOM CUCTEME.

YMETB:
- PaccunThIBaTh 2IEKTPUYECKUE BETUYUHBI

JUTSL L1eTieit BbIOopa mapaMeTpoB
cpabaTbIBaHUs pPEJICHHOM 3alUThI;

- PaccunThiBaTh TOKOBBIE HalpaBlIeHHbIE
3alMThl 0T Mexyda3ubix K3;

- PaccunThiBaTh TOKOBBIE HalpaBlIeHHbIE
3aIUTHI HYJIEBOU MOCIE0BATEIBHOCTH OT
K3 Ha 3emito B CeTAX C HANPS)KEHUEM
>110 kB;

- PaccunthiBaTh TOKOBBIE 3aIIUTHI OT
mexayhasabix K3 B panuanbHoii cetu ¢
OJIHUM HUCTOYHUKOM IUTAHUS;

- PaccunThIBaTh AMCTaHIIMOHHBIE 3ALIUTHI.
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2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JMcuuIuiiHa OTHOCHTCS K OCHOBHOM IpO()eCCHOHAIBHOW 00pa3oBaTeNbHON IporpaMme
OnektposHepreruka (ganee — OIIOII), nampaBnenus noxaroroBku 13.03.02 DnexkTposHepreTuka u
AJIEKTPOTEXHUKA, YPOBEHb 00pa30BaHUs: BhIcIIee 00pa3oBaHue - OaKkagaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMCHHSIM:

- 3HaTh COBPEMEHHOE 000PY0BaHUE U OCHOBHbBIE PEKUMBI PAOOTHI 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, UCCIIEAOBAHNS U SKCIUTYyaTalluH PEICMHON 3alUThl 3JIEKTPOIHEPreTUYECKOM
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
[4], 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

[3], cTp. 58-103

[5], cTp. 44-50

4 JlucraHIMOHHAS 29 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 16 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
[3], 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 O0mas 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 MOCIEI0BAaTEILHOCTH B CETAX
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:
[2], 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 6 2 Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
7.1 Urorn 6 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
HanpsbkeHui pu K3. Iloctpoenne BeKTOpHBIX auarpamm (2 yaca);

2. Ocobennoctu pacuera TokoB K3 ams BeiOOpa nmapamerpoB cpabarbiBanust P3 renepatopon
(2 gaca);,

3. Pacuer TokoB K3 myist peneliHo# 3alIUThI B CETAX pa3IMIHON KOHPHUTypaluu (2 yaca);

4. PacueT TOKOBBIX 3alUT JUHUI B paglalbHON CETH C OAHOCTOPOHHHUM MUTaHUEM (2 yaca);
5. Pacder TOKOBBIX HANPABJICHHBIX 3aIIUT JIMHUH 3JIEKTPOIIepeIadnl OT MEKTy(ha3HbIX
KOPOTKHUX 3aMbIKaHMi (2 Jaca);

6. Pacuer AMCTaHIIMOHHBIX 3aIIUT JIMHUM 3JIEKTporiepenayn (2 yaca);

7. PacueT TOKOBBIX HallpaBJIEHHBIX 3allUT HYJIEBOU mocieaoBarebHoCTH B ceTsix 110-220 kB
(2 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. JlucTaHLIMOHHBIE U TOKOBBIE HAIIPABJICHHbIE 3aIIUTHI HYJIEBOM MOCIe10BaTEIbHOCTH (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”

OO6cyxxnenne MatepuaaoB Mo KericaMm paszena "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/ieJiOB THCHMILIMHBI U (o

MHUPYEMBIX B HUX KOMIIeTeHI Uil

3aruraHupOBaHHBIE PE3yJIbTaThl O0YUYCHHUS 110 Kot Howmep pa3znena auciuninHel O11eHOYHOE CPEICTBO
JUCLUIUIMHE (B coorBercTBHH C 11.3.1) (THI ¥ HAUMEHOBAHUE)
WHJIMKaTOpPOB
(B COOTBETCTBUH C pazjeaom 1) 1/2]3[4]5]6]7
3HaTh:
Hasznauenue pesneitHoi 3a1uThl B TectupoBanue/Tect 1. HazHauenue peneitHoit
AJIEKTPOIHEPIETUUECKOM crcTeMe -2 + 4+ | 3amuUTHI
TectupoBanue/Tect 7. UToroBbliii TeCT
OCHOBHBIE COOTHOIICHUS TIPU KOPOTKUX Jlaboparophas pabora/Jlaboparopnas padorta 1.
3aMBbIKaHUSX OCHOBHBIE COOTHOIIEHHS U BEKTOPHBIE
W/T-2nx1 + * | amarpaMMeI pH KOPOTKHMX 3aMBIKAHUSX
TectupoBanue/Tect 7. UToroBblii TeCcT
[IpuHIUIIBI OJMKHETO U JAIBHETO TectupoBanme/Tect 6. YCTpoicTBO
pe3epBUPOBAHUS U-2m1ic1 + | + | pe3epBUPOBAHMS MPU OTKA3E BBIKIOYATEIS
TectupoBanue/Tect 7. ITOroBbIi TECT
[TpuHtUIBl GYHKIIMOHUPOBAHUS U HACTPOUKH JlabopaTtopHas padota/JlaGoparopHas padota 3.
JUCTAaHIIMOHHOM 3aIUThI JlucTaHIIMOHHBIE U TOKOBBIE HAIIPABJICHHBIE
WJT-2nk-1 + * | sammThl HyTEBO# MOCIEIOBATETBHOCTH
TectupoBanue/Tect 7. UToroBslii TecT
[TpuHtUBl GYHKIIMOHUPOBAHUS U HACTPOUKH JlabopaTtopHas padota/JlaGoparopHas padota 3.
TOKOBOM HaIlpaBJIEHHOM 3aIUThl HYJIEBOU JlucTaHIIMOHHBIE U TOKOBBIE HAIIPABJICHHBIE
MOCJIeI0BATETLHOCTH WJT-2nk-1 + * | sammThl HyEBOI OCIIEIOBATETBHOCTH
TectupoBanue/Tect 7. ITOroBslii TecT
[TpuHtUBl GYHKIIMOHUPOBAHUS U HACTPOUKH JlabopaTtopHas padota/JlaGoparopHas padota 2.
TOKOBOW CTYNEHYATON 3alTUTH OT MEXKAy(Pa3HbIX TokoBBIE CTYIIEHYAThIE 3AIIUTHI OT
KOPOTKHX 3aMbBIKaHHUI WJT-2nk-1 + * | MexmyhasHBIX KOPOTKHX 3aMbIKAHHIT
TectupoBanne/Tect 7. ITOroBbIii TECT
Pexxumbl pabOThI 2JIEKTPOIHEPTETHIECKOM TectupoBanue/Tect 1. Haznauenue peneitHoi
CUCTEMBI, pacCMaTpUBaEMbIE TIPU N-2nk-1 + + | 3aIuUThI
MPOEKTUPOBAHUHU PEIICHHON 3aIUThI
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TectupoBanue/Tect 7. UToroBslii TeCcT

YMmerh:

PaccuuteiBaTh JUCTAaHIIMOHHBIC 3alllUThI

JlabGopaTtopHas padora/JlaboparopHas padota 3.

N-2mk-1 JIMCTaHIIMOHHBIE U TOKOBBIEC HANPABIECHHBIE
3allMThl HYJIEBO MOCJIEI0BATEIbHOCTH
PaccunThIiBaTh TOKOBBIE 3AIIUTHI OT JlaboparopHuas pabota/JlabopaTopHas padora 2.
Mexaydasupix K3 B panmuaabHOi ceTH ¢ OJHUM N/I-2nk-1 TokoBbI€ CTYIIEHYATHIEC 3ALTUTHI OT
HMCTOYHHKOM MUTAHUS MEXTy(Pa3HbIX KOPOTKHUX 3aMBIKAHHH
PaccunThiBaTh TOKOBBIE HAIIPABICHHBIC 3AIIUTHI Jlaboparophas pabora/Jlaboparopnas padota 3.
HyneBoil mocnenoBarensHocT OoT K3 Ha 3emmio B | MJI-2nik-1 JlucTaHIIMOHHBIE U TOKOBBIE HAIIPABIICHHBIE
ceTsix ¢ HanpsbkeHueM >110 kB 3aIIMUTH] HYJIEBOM ITOCJIEI0BATEILHOCTH
PaccunThIBaTh TOKOBBIE HANIPABICHHBIE 3AIIUTHI JlaboparopHas padota/Jlaboparopnas pabota 2.
ot Mexaydaszapix K3 N-2mx-1 ToOKOBBIE CTYIIEHUATHIEC 3ALIUTHI OT
MEXTy(Pa3HbIX KOPOTKUX 3aMBIKAHHH
PaccunThIBaTh AMEKTPUUECKUE BETUYHHBI TS Jlaboparophas pabora/Jlaboparopnas padorta 1.
1eneil BeIoopa napamMeTpoB cpabaTbIBaHUs OcHOBHbBIE COOTHOIICHHS U BEKTOPHBIE
peseHO 3aUThI JUarpaMMbl TP KOPOTKHUX 3aMBIKAHUSX
JlaGopatopHas pabora/JlaboparopHas padota 2.
N-2nk-1 TokOBBIE CTYIIEHYAThIE 3AIUTHI OT

MC)KJIY(I)EBHLIX KOPOTKHUX 3aMBIKAaHU U

JlabopaTtopHas padota/JlaGoparopHas padota 3.
JlucTaHIIMOHHBIE U TOKOBBIE HAIIPABIICHHBIE
3alIUTHI HYJIEBOW MOCIEIOBATEIBHOCTH

15




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®dopma peanuzanuu: 3anmra 3aaaHus
1. JIabopaTtopHas padora 1. OCHOBHBIE COOTHOILIEHUS U BEKTOPHBIE AMArpaMMbl IIPU KOPOTKUX
3ambikaHusAX (JIabopaTopHas padorta)
2. JJaboparopHas paboTa 2. TOKOBbIE CTYIEHUYATHIE 3aIUTHI OT MEXKAY(Pa3HBIX KOPOTKUX
3ambikaHui (Jlaboparopras padoTa)
3. JlabopaTtopHas pabota 3. JIucTaHIIMOHHBIE M TOKOBBIEC HAIIPABJICHHBIC 3AIUTHI HYJIEBOU
nocienoBareabHOCTH (JIabopaTropHas padoTa)

DPopma peanmzanuu: KomnerorepHoe 3aanue
1. Tect 1. Haznauenue penerinoit 3auuthl (TecTupoBanue)
2. Tect 6. YCTpoiCTBO pe3epBUPOBAHUS MPU OTKa3e BeIKIOUYaTes (TecTupoBaHue)
3. Tect 7. Utorossrii Tect (TecTupoBanme)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Ne§)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTAIIMOHHOM COCTABIISIOIINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 8 CEMECTD.

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

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. ®enoceeB, A. M. Penelinas 3ammTa 3JeKTPOIHEPTETUIECKUX CUCTEM : YUEOHUK JJIs BY30B I10
CHelHaTbHOCTH ""ABTOMAaTHYECKOE YIPABICHUE 3JEKTPOIHEPreTuuecKuMH cucremMamu” / A. M.
®denoceeB, M. A. @enocees . — 2-¢ Uz, nepepad. u mon . — M. : DHeproaromusaat, 1992 . — 526 c.
- ISBN 5-283-01171-2 : 33.75 .;

2. PykoBosune yka3anus 1o peneitHoi 3amure: Bein. 2. CryneHuaTas TOKOBas 3aliuTa HyJlIeBOU
MOCJIEIOBATEIbHOCTH OT 3aMblKaHUM Ha 3emiito nuHui 110-220 kB . — M.-JI. : 'ocaneprousaar,
1961 .-64c.;

3. Bacc, . 1. Peneiinas 3amuTa 3J1€KTPOIHEPTeTHUECKUX CUCTEM : ydeOHOe rocoOue /171si By30B 110
HaIMpaBJICHUIO "DNEKTposHEepreTuKa" o JucuuIuinHe "PeneiiHas 3amura 3JIeKTPOIHEPTreTHUYECKUX
cuctem"" / D. U. bacc, B. I'. Jloporyniies ; Pen. A. ®@. JIpskoB . — 2-e u3a., crep . — M. :

W3 patensckuii Jom MDU, 2006 . — 296 c. - ISBN 5-903072-44-5 .;

4. YabsiHoB, C. A. DIeKTpOMarHUTHBIE TEPEXOIHBIE MPOIIECCHI B TIEKTPHUUECKUX CUCTEMAX :
Y4eOHHUK TS DJIEKTPOTEXHUIECKUX U DJHEPTETHUECKUX BY30B U QakyinpTeToB / C. A. YIbsHOB . — 2-

e u3f., crep . — M. : Tug Apuc, 2010 . — 520 c. - ISBN 978-5-904673-01-7 .;
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5. A. B. Kykcun- "Penelinas 3amuTa aiekrposHeprerndeckux cucrem", M3narenscto: "Uudpa-
WNmxenepus", Mocksa, Bonoraa, 2021 - (200 c.)
https://biblioclub.ru/index.php?page=book&id=618527.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;

2. Windows / OniepanrionHas cucrema cemeictra Linux.

5.3 UnTepHeT-pecypchl, BKJIKWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6udJmoTeKka oHIAH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. HauuoHanbHasi 3JIeKTpOHHAas1 oubmoreka - https://rusneb.ru/

4. 93BC "KoncynsTanT ctygenra" - http://www.studentlibrary.ru/

5. Dnexkrponnas o6udmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php
6. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru
7. OTkpbITasi yHuBepcuTerckas ungopmanuonHas cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenune
HaHMEHOBaHHe
Y4eOHble ayAUTOPHH IS 1-107, Ayautopus CTOJI, CTYJI, KA, MyJIbTUMEIUNHBIN
IIPOBEJCHUS JIEKIIMOHHBIX kadenpsl P3nAD IIPOEKTOP, PKpaH, JOCKa MapKepHasl,

3aHATUI U TEKYILIETO
KOHTPOJIA

JKypHaJIbl, KHUTH, y4eOHUKH, 10COOUS

VYyeOHble ayAUTOPUH IS

1-107, Aynutopus

CTOJI, CTYJI, IIKa(, MyTbTUMEAUNHBINA

MPOBEJICHUS TPAKTUYECKHUX kadeapsr P3uAD MPOEKTOP, IKPaH, I0CKa MapKepHas,
3anstuii, KP u KI1 JKYpHAJIbI, KHUTH, Y4eOHHUKH, TOCOOUS
VYueOHbIC ayAUTOPUH IS J1-114, CTOJ, CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJOM
MPOBEJCHUS J1a00OPATOPHBIX KomnbrorepHslii B lHTEepHET, KOMIIBIOTEP MEPCOHAIBHBIN
3aHATUN KJ1acc kageapol
P3uAD
J-105, CTOJI, CTYJI, KOMITBIOTEPHAS CETh C BBIXOJ0M
KomnbrorepHslii B HTEpHeT, 10CcKa MapKepHasi, KOMIIbIOTEP
KJ1acc Kadeapol MePCOHATIbHBIN
P3uAD
VY4eOHble ayAUTOpUH IS 1-107, Ayautopus CTOJI, CTYJI, KA}, MyJIbTUMETUNHBIN
MPOBEACHUS kadenpst P3nAD MIPOEKTOP, IKPaH, J0CKa MapKepHas,
MTPOMEKYTOUHON KYpHaJIbl, KHUTY, Y4€OHUKH, TOCOOUS
aTTecTaluu
ITomerienus st HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENTLHOUN pabOTHI KomnbrorepHsiii MMCEMEHHBIN, BEIIaKa I OJICKIbI,

YUTAIbHBIN 3aJ1

KOMIIBIOTEPHAsS CETh C BBIXOJIOM B MIHTEpHET,
KOMIBIOTEP NEPCOHANBHBIN, IPUHTED,
KOHJIUIIMOHED

ITomentenus mis
KOHCYJIbTUPOBAHHMS

1-107, Aynutopus
kadenpst P3nAD

CTOJI, CTYJI, IIKa(, MyTbTUMEAUHHBINA
IIPOEKTOP, DKPaH, JOCKa MapKepHas,
KYpHaJIbl, KHUTH, YUeOHUKH, TOCOOUS

HOM@HIGHI/I?I JJI XpaHCHU A

J-103/2, Cxnan

KOMITBIOTCPHAA CETh C BBIXOJIOM B I/IHTepHeT,

17




o0opyIoBaHUs U y4€OHOTO
VHBEHTaps

kadeaps P3uAD

000pyI0BaHUE CIIEIHATN3NPOBAHHOE
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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

Tect 1. Haznauenwue peneitnoit 3anuThl (TecTupoBaHue)

JlaboparopHas padota 1. OCHOBHBIE COOTHOILIEHNUS U BEKTOPHBIE TUAarpaMMBbl TP KOPOTKUX
3amblkaHusAX (JIabopaTopHas paborta)

JlaboparopHas paboTa 2. TOKOBBIC CTyIEHYATHIE 3AIIUTHI OT MEXTy(Pa3HBIX KOPOTKUX
3ambikaHui (JJaboparopras padoTa)

Tect 6. YcTpoiicTBO pe3epBUPOBaHUS MPU OTKa3€ BhIKIIOYaTess (TecTupoBaHue)
JlaboparopHas paboTta 3. J[ucTaHIIMOHHBIE U TOKOBBIE HAMIPABJICHHbIE 3AIIUTHI HYJIEBOU
nocyenoBareabHOCTH (JIaboparopnas paboTta)

Tect 7. Utoroseiii TecT (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Homep Paznen mucruninHel KM: 1 2 3 4 5 6
pasjena Henens 1 5 8 13 14 14
KM:
1 HaznaueHnne penerHoM 3aUTH B
AIIEKTPOIHEPTETHUECKON CUCTEME
11 Ha3snaueHnue penaeiHOM 3alUThI B + +
' AIIEKTPOIHEPTETHUECKOMN CHUCTEME
2 PacueT TOKOB KOPOTKOTO 3aMbIKaHUS
2.1 OCHOBHBIE BU/Ibl KOPOTKHUX 3aMbIKaHUI + + + +
OCHOBHBIE TTOJIOKEHHS pacyeTa TOKOB
2.2 p + + + +
KOPOTKOT'O 3aMbIKAHMS
CocraBnenne 1 npeodpa3oBaHue CXEM
2.3 peobp + + + +
3aMelIeHHs
3 ToxoBas cTyneH4aras 3anura ot
MexX1y(Pa3HbIX KOPOTKHUX 3aMBbIKaHUI
3.1 ToxoBbIE CTyIEHYATHIC 3AIIUTHI + +
3.2 TokoBble HanpaBIEHHbIE 3AIIUTHI + +
4 JlucTaHIMoOHHAas 3aluTa
41 OO61mre BOMpOCH! BHITIOTHEHHS! TUCTAHITHOHHOM + +
' 3aIUTEI
42 Br16op mapameTpoB cpabaThIBaHUS + +

TPEXCTYNEHYATON JTUCTAHIIMOHHOMN 3aIlUThI
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4.3

IIpenoTBpaleHre HeMpaBUIbHBIX TEUCTBUN
I[HCTaHHHOHHOﬁ 3alIUThI

ToxoBas HaIllpaBJICHHAA 3allUTa HyneBoﬁ
IIOCJICA0BATCIbHOCTHU

5.1

OO0m1as XxapakTepucTUKa TOKOBOM
HaIIPaBJICHHOM 3alUThI HYJIEBOU
IIOCJIEI0BATEIbHOCTH

5.2

Br16op napameTpoB cpabaThIBaHHsI TOKOBOM
HaIpaBJICHHOM 3aIUTHI HYJIEBOM
II0CJIEI0BATEIbHOCTY Ha OAMHOYHOMN JIMHUHU C
JIBYXCTOPOHHHUM NMUTAHUEM

5.3

Br16op napameTpoB cpabaThIBaHHsI TOKOBOM
HaIpaBJICHHOM 3aIUTHI HYJIEBOM
[I0CJIEZI0BATEILHOCTHU Ha MapaljiesIbHbIX
JIUHUSIX

OcHOBHBIE CTIOCOOBI pe3ePBUPOBAHHUS
OTKJIFOYEHHUS B DJICKTPUUYECKUX CETSIX.
YCTpoCTBO pe3epBUPOBAHMS IIPHU OTKA3E
BBIKJIFOYATEIS

6.1

OcHoBHBIE CIIOCOOBI pe3epBUPOBAHMUS
OTKJIFOUEHUS B DJICKTPUUECKUX CETSIX.
YCTpOoHCTBO pe3epBUPOBAHUS IIPU OTKA3E
BBIKJTIOYATEIS

Hroru

7.1

Hroru

Bec KM, %:

25

25

25
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