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HaumeHoBaHue 00pa3oBaTe/bHOI NPOrpaMMbl: JKCIIyaTANUSA pesleiiHOM 3aIINThl, ABTOMATHKHU U
3JIEKTPO000OPY10BAHMS 3J1eKTPOCTAHIMI
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TecTtupoBaHue
JlomaiHee 3ajaHue
JlabopaTopnasi pa6ora
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 8 cemecTp - 0,5 yaca;
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(pacmudpoBKa MOIIHCH)
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3aBeyIOIIMI BBITYCKAIOIICH

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»

CseneHva o snagensuye L3N M3K

Bnageneyu BonowwH A.A.
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(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIOJITTHCH)



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
JIEKTPOIIEpeauy JIEKTPOIHEPreTUYECKON CUCTEMBI, IPUHIIUIIOB BBIIIOJIHEHUS, CIOCOO0B pealn3aluy U
TEXHUYECKUX CPEACTB PEJICHHON 3aIIUTHI;;

- IpHOOpETEHNE HABBIKOB ONPE/IEIICHNS BOZMOYKHBIX BAPUAHTOB BHITIOJHEHHS PEICHHOMN 3aIIUThI
JUHHH 3JICKTpoNnepeaun, pacuéra nmapaMmeTpoB cpadaThIBAHUS U OLICHKH MPOCKTHPYEMOU 3aIUThI s
000CHOBAHHOT'O MPUHATHUS TEXHUYECKOTO PEIICHUS;;

- (hopmupoBaHUEe YMEHUS aHATTU3UPOBATH ITOBEACHUE YCTPOUCTB PENICHHOM 3aIUTHI
ANEKTPOIHEPIeTUUECKUX CUCTEM C MIOMOIIBI0 KOMITJIEKCHBIX MOJIeNiel 00beKTa U peeiHOMN 3alHTHhI..

dopmupyembie y 00y4aronierocsi KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC

KO}I 1 HAMMCHOBAaHHUEC

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

KOMIIETEeHL MU HHAUKATOPA JOCTUKEHUsI
KOMIIETCHIIUHN
I1K-1 Criocoben N /1-2nk-1 Beioupaer 3HATh!
y4acTBOBATh B napaMeTphl - [IpuHIMIIBI OJIMKHETO U JTaJIbHETO
MPOEKTUPOBAHUU OOBEKTOB | AIIEKTPOOOOPYIOBAHMS, pE3€pPBUPOBAHNS,

pohecCHOHATLHOM
JIeSATEIbHOCTH

YUUTbIBAsA TCXHUYCCKHUEC U
9KOHOMHYCCKUC OI'paHUYCHUA

- [IpuHuunBl GyHKIMOHUPOBAHUS U
HAaCTPOMKHU TOKOBOM CTYIIEHYATOM 3aLUThI
0T M&Xy(ha3HbIX KOPOTKHUX 3aMbIKaHUI;

- [IpuHUIMTIBL GYHKIMOHUPOBAHUS U
HACTPOMKHN AMCTaHIMOHHOM 3aIUTHI;

- [IpuHIMTIBL GYHKIMOHUPOBAHUS U
HaCTPOMKHU TOKOBOM HAIPAaBICHHON
3aIUTBI HYJIEBOU MOCIIE0BATEILHOCTH.

YMETB:
- PaccunTtbIBaTh TOKOBBIE 3AILUTHI OT

Mexaydasznbix K3 B panuanbHo# cetu ¢
OJIHUM MCTOYHUKOM IUTaHUS;

- PaccuntbiBaTh TOKOBBIE HalpaBiIE€HHbIE
3alMThl OT Mexy(da3Hbix K3;

- PaccunTbiBaTh TOKOBBIE HapaBlIE€HHbIE
3aIUTHI HYJIEBOU MOCIEI0BATEIBHOCTH OT
K3 Ha 3emitio B ceTsiX ¢ HalpsHDKEHUEM
>110 kB;

- PaccunthiBaTh AMCTaHIIMOHHBIE 3AIUTHI.

[TK-2 Cnocoben
y4acTBOBaTh B
JKCIUTyaTaluy PeJICHHON
3alUThl, aBTOMATUKH U
3JIEKTPOOOOPYAOBAHUS

NJ-2nk-2 [IpumeHsieT 3HaHUS O
HNPUHIUIAX paboTHI
ABTOMATHUYECKUX YCTPOICTB B
AIIEKTPOIHEPTETHKE

3HATh:
- OCHOBHBIE COOTHOILEHUS PU KOPOTKUX
3aMbIKaHUSX;

- HaznaueHnue peneitHoi 3aiuThl B
JJIEKTPOIHEPIETUYECKON CUCTEME;

- Pexxumbl paboTsl
AIIEKTPOIHEPIETUUECKON CUCTEMBI,
paccMaTpuBaeMble ITPU MPOESKTUPOBAHUH
pENEeHON 3aILUTHI.

YMETh:




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

- PaccuntbiBaTh 35ieKTpuUeCcKre BETUYHMHbBI
JUIS LeNieit BBIOOpa mapaMeTpoB
cpabaThIBaHMS PEICHHOMN 3aIUTHI.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
OKCIuTyaTtanus pelelHON 3aluThl, aBTOMATHKH M 3JIEKTPOOOOPYIOBAHMS JJIEKTPOCTAHIIUN (namee —
OIIOII), wnampaBnenus mnoaroroBku 13.03.02 DnexTpodHEpreTHKa W AJICKTPOTEXHUKA, YPOBEHBb
o0Opa3oBaHUs: BhICIIEE 0Opa3oBaHUe - OaKkamaBpHar.

TpeOoBaHMsI K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh COBPEMEHHOE 000PYy/I0BAaHNE U OCHOBHBIE PEXKUMBI PAOOTH OOHEKTOB
AJIEKTPOIHEPTETUICCKOM CUCTEMBI,

- 3HAaTb OCHOBHBLIC ITPHUHIIUIIBI pa6OTI)I U BBIITOJIHCHU A peﬂeﬁHOﬁ 3allIUThI BHCKTpOBHepFGTI/I‘IeCKOf/'I
CHCTEMBI;

- 3HaTh OCHOBHBIC HCTOYHUKH OTEYECTBEHHOHN M 3apyOEKHON HAYYHO-TEXHUYECKON HH(POPMAITUH 10
BOIIPOCAM MPOCKTUPOBAHUS, UCCIICAOBAHMS U DKCIUTyaTallMH PEICHHOM 3alUThI 3JICKTPOIHEPTeTUICCKON
CUCTCMBEI.

- YMETh COCTABIISITH CXEMbI 3aMEILICHHSI AIIEKTPUUCCKUX IETICH ISl BBIMOJHCHHS PACUETOB PEICHHOM
3aILUTHI,

- YMETh BBINOJHATH Pa3padOTKy YCTPOUCTB PEICHHOM 3alHTHI,

- YMCTb pa6OTaTI) C COBpCMCHHBIMHU MMPOrpaMMHBIMU CPpCACTBAMU JIA pacucTa, IPOCKTUPOBAHUSA U
AKCIUTyaTallui CPEIICTB PEICHHON 3aIlUTHI.

PesynbTarsl 00yueHus, NoIy4eHHbIE IPYU OCBOEHUU AUCLUUILINHBI, HEOOXOAUMBI IIPU BHITOJHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHON pabOoTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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

Pasnensi/TemMsl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Ha3znauenue peneitHoit 4 8 2 - - - - - - - 2 - IlodzomogKa K neKyuiemy KOHmpoio:
3aILUTHI B ITonrotoBka k Tecty 1. Haznauenue P3
INEKTPOIHEPTETUIECKO CamocmoamensHoe usyuenue
il cucreme meopemuueckozo mamepuana: N3ydenne
11 Hasznauenue peneliHoi 4 2 - - - - - - - 2 - OCHOBHBIX TpeOOBaHU K peeiiHON 3aIuTe OT
3aIlUTHI B K3 B OOC. [DenoceeB A. M., denocee M. A.,
INEKTPOIHEPTrETUIECKO 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 Pacuer TokOB 31 6 4 6 - - - - - 15 - Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
KOPOTKOT'O 3aMBIKaHUs ITonrotoBka k Tecty 2. Pacuer TokoB
2.1 OCHOBHEBIE BHIBI 3 2 - - - - - - - 1 - KOPOTKOT'O 3aMBIKaHUS
KOPOTKHX 3aMBIKaHUH Iloozomogka domauinezo 3adanua:
2.2 OCHOBHBIE TIOJIOKEHUS 17 2 2 4 - - - - - 9 - Brinonnenue ynpaxxuenus 3. Pacuer Toxos K3
pacuera TOKOB JUTSl peIeHOM 3aIMThI B CETAX Pa3InyHON
KOPOTKOT'O 3aMbIKaHHs KOH(UTypamnuu
2.3 CocraBieHue u 11 2 2 2 - - - - - 5 - Ilodzomogxa domawinezo 3adanua:

npeoOpa3oBaHUe CXeM
3aMeleHust

Brmmonnenue ynpaxuenns 2. OcobeHHOCTH
pacdera TokoB K3 s BeIOOpa nmapamerpos
cpabarteiBanus P3 renepaTtopos

Iloozomoexa domawnezo 3adanua:
Brmonaenne ynpaxxuaenus 1. Micnons3oBanue
METOJ[a CHMMETPHYHBIX COCTaBISIONINX IS
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pacueTa TOKOB M HanpspxeHuit npu K3.
ITocTpoeHne BEKTOPHBIX AUArpaMm
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: IlapameTpsl
AJIEMEHTOB ISl TOKOB 00paTHOW M HyJIEBOU
MOCJIEI0BATENHHOCTH [ DIIEKTPOMATrHUTHBIE
MIEPEXOJHBIE TIPOLIECCHI B SIMEKTPUIECKUX
CHCTEMaxX : YIeOHUK JUI 3JIEKTPOTEXHUIECKUX
1 DHEPreTHYeCKHX BY30B U (pakymnbreToB / C. A.
VYbsSHOB . — 2-¢ U311, cTep . — M. : Tux Apwuc,
2010. - 520 c.] ¢.279-304 CxemblI OTACTBHBIX
MocJIe0BaTeNbHOCTEH [ DIeKTPOMarHUTHEIE
MEPEXOAHBIE MPOIECCHI B IEKTPUIECKHUX
cUCTeMaXx : YYeOHHK JUIS AIeKTPOTEXHUUECKUX
U SHEPreTHYecKuX By30B U (akynbreToB / C. A.
VYnbsHOB . — 2-¢ m311., cTep . — M. : Tux Apwuc,
2010 .—-520c.] c.304-314
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: OCHOBHbBIE
TIOJIO’KEHHS METO]d CHMMETPHYHBIX
COCTaBIISFOLINX [ DJIEKTPOMarHUTHBIC
MEPEXOAHBIE MPOIECCHI B IEKTPUIECKUX
CHUCTeMaXx : YIeOHHK JUIS AJIeKTPOTEXHUUECKUX
W DHEpPreTH4YecKuX By30B U QakynbretoB / C. A.
VYibsHOB . — 2-¢ U311, cTep . — M. : Tux Apwuc,
2010 . — 520 c.] ¢.272-279 OnHokpaTHAs
roriepeyHasi HECUMMETPHSI
[OnexkTpoMarHuTHBIE TIEPEXOIHBIC ITPOLIECCHI B
IEKTPUUECKHUX CHUCTEMaX : YUeOHUK JUIs
IIEKTPOTEXHUIECKUX M YIHEPTETHUECKHUX BY30B
u paxynpreTtoB / C. A. VIIBSHOB . — 2-¢ H31L.,
crep . — M. : Tun Apuc, 2010 . — 520 c.] ¢.315-
366

Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: Bunsr
MOBPEXJCHUN U TPeOOBAaHUS K pesIeiHOM
3alIUTe, MPEAbIBIsSEMbIE K PeJIeiiHON 3auTe
oT 3THX noBpexaeHui [Pexocees A. M.,
®denoceeB M. A., Peneitnas 3amura
JICKTPOIHEPTETUUECKUX CUCTEM : YUEOHHUK JUIs
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By30B /.— M. : U3narensckuit jom MOU, 2018 .
—528¢.]¢.59-101

Ilodzomogka k 1abopamopnoit pabome:
[MoxroroBka k TabopatopHOi padote (B
COOTBETCTBHUH C TpapuKOM)

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

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

ToxkoBas cTyneH4aras
3alUTa OT
MeXay]azHbIX
KOPOTKHX 3aMbIKaHUI

24

12

3.1

TokoBBIE CTyIIEHYATHIE
3aILUTEI

12

3.2

TokoBrle
HalpaBJICHHbIE 3a1UThI

12

Ilodzomoeka domauinezo 3adanus:
BrinonHenue ynpaxkHeHus 5. PacdeT TOKOBBIX
HaMpaBJICHHBIX 3alUT JIUHUI 3JIeKTponepeaadn
0T MeXy(ha3HbIX KOPOTKHX 3aMbIKaHHH
Ilooz0mogka domauinezo 3adanun:
Brimonzenne ynpaxsenus 4. Pacyer TOKOBBIX
3aLLUT JIMHUH B paJuaJIbHON CETU C
OJTHOCTOPOHHHMM NUTAHUEM

Ilo0z0mogKa K meKyuiemy KOHmMpOJio:
[oaroroBka k tecty 3. TokoBas cTyneH4aras
3aIIUTa OT MEXIy(a3HbIX KOPOTKHX
3aMbIKaHUN

Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: TOKOBBIE U
TOKOBBIE HalpaBiIeHHBIE 3amuThl [Penocees A.
M., ®enoceeB M. A., Penelinas 3aniura
ANIEKTPOIHEPTETUUECKUX CUCTEM : YIEOHHK JIJIst
By30B /— M. : U3narensckuit jom MOU, 2018 .
— 528 c.] ¢.193-231 [Peneiinas 3ammura
JIEKTPOIHEPTETUUECKUX CUCTEM : YueOHOe
mocoOue [T By30B 10 HampasieHuto 551700
"DnekTposHepreTuka’ Mo AUCUUIUIMHE
"Penelinast 3a11UTa 3JIEKTPOIHEPreTHUECKIX
cucreM"" / 2. U. Bacc, B. I'. loporynues ; Pen.
A. @. JIpsixoB . — M. : M3a-80 MBU, 2002 . —
296 c.] ¢.58-103

Iloozomoexa k nabopamopnou padome:
[ToxroroBka k maboparopHoi pabote (B
COOTBETCTBHUH C TpapuKOM)

H3yuenue mamepuanos numepamypHsix
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UCHOYHUKOB:
[1], cTp. 193-231
[2], cTp. 58-103
[5], cTp. 44-50

4 JlucraHIMOHHAS 23 11 Iloozomoeka K mekywemy KOHmMpoJiio:
3aIUTa [MoxroroBka k Tecty 4. JlucTaHIMOHHAS 3aIIATa
41 Oo61u1ie BOIpoCk 3 1 Iloozomosxa domawnezo 3a0anus.:
BBIIIOJTHEHUS Bemonnaenne ynpaxsenus 6. Pacuer
JICTAaHIIMOHHOM TUCTAHIIMOHHBIX 3aIHT JINHUH
3aIUTH ANEKTPOIepeIaun
4.2 Bri6op mapametpos 12 6 Iloozomogka k 1abopamopmnoit pabome:
cpabaThIBaHUS [Moaroroka x abopatopHoii padoTe (B
TPEeXCTyNEeHIaTOH COOTBETCTBUH C IpaikoM)
JMCTaHIMOHHOU Camocmoamensroe usyyenue
3aIUTHI meopemuueckozo mamepuana: Konedanus
4.3 IIpenoTrsparienne 8 4 HampsKeHUH U TOKOB NPHU KayaHUSIX U
HEIPAaBUWIbHBIX HapyleHusx cuHxpoHn3Ma [Penocee A. M.,
JNeHCTBUMN denoceeB M. A., Pereiinas 3amura
MUCTAHIIMOHHOMN ANEKTPOIHEPTETHUECKUX CHCTEM : YICOHUK IJIS
3AIUATEI By30B /.— M. : U3narensckuit jom MOU, 2018 .
— 528 ¢.] ¢.102-105 qucTaHIIMOHHBIE 3AIUTHI
[@enoceeB A. M., Denocee M. A., Peneitnas
3aIUTa JIEKTPOIHEPTETUIECKUX CUCTEM !
y4eOHHUK Ui By30B /.— M. : 3aarensckuii 1om
MD3U, 2018 . — 528 c.] ¢.232-274 [Peneiinas
3aIUTa JIEKTPOIHEPTETUIECKUX CUCTEM !
Y4ebHoe mocoOue /st By30B 10 HAMPaBIECHUIO
551700 "3OnexTposHepreTuka’ no AUCLUMILIIUHE
"Peneiinast 3a1nTa 3JIEKTPOIHEPTETUUECKUX
cucreM"" / 3. U. Bacc, B. I'. loporyHues ; Pen.
A. @. JIpsixoB . — M. : U3g-8o MDU, 2002 . —
296 c.] ¢.104-138
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[1], ctp. 102-105, 232-274
[2], ctp. 104-138
5 ToxoBas HarpaBIeHHAS 18 8 Iloozomoska k nabopamopnou padome:

3allUTa HYJIEBOU
MOCJIE€I0BATENBHOCTH

[ToxroroBka k maboparopHoi pabote (B
COOTBETCTBHH C TpapuKOM)




5.1 Oomas 3 2 Ilodzomogka domawinezo 3adanus:
XapaKTePUCTHKA Brimonnenue ynpaxuenus 7. Pacduer TOKOBBIX
TOKOBO# HANPaBJICHHOM 3aIUT HYJICBOH MOCIEI0BATCILHOCTH B CETIX
3aIIATHl HYJIEBOH 110-220 kB
MOCJIeIOBATENEHOCTH Iloozomoeka K meKyuiemy KOHmMPOJIo:

5.2 Bri6op mapamerpos 3 2 IMoxroroBka k TecTy 5. TokoBas HanpaBIEHHAS
cpabaTbIBaHUS TOKOBOU 3amIuTa HyJIeBOH MOCIeI0BATEIFHOCTH
HaTpaBJICHHON 3aIIUTHI CamocmoamensHnoe usyuenue

HyJIeBOH meopemuyueckozo mamepuana: Pacuer
MOCJIeI0BATENEHOCTH CTYIICHYATHIX TOKOBBIX HAMIPABICHHBIX U
Ha OIMHOYHOM JINHUH C HEHAIPaBJICHHBIX 3aLIUT HYJIEBOU
JIBYXCTOPOHHUM MOCIIEZIOBATEILHOCTH OT 3aMbIKaHUH Ha 3eMITIO
NIUTaHUEM suaui 110-220 kB [PykoBoasmue ykazaHus 1o

5.3 Bri6op nmapamerpoB 12 2 peneitHoit 3auute: Boim. 2. CtyneHuaras
cpabaThIBaHUs TOKOBOU TOKOBAs 3alllUTa HYJIEBOH MOCIEeI0BATEIILHOCTH
HaIIPABJICHHOM 3alLUTBI OT 3aMbIKaHUH Ha 3eMutto JinHui 110-220 kB . —

HYJIEBOM M.-JI. : Tocaneprousnar, 1961 . — 64 c.] c.14-

MIOCJICIOBATEIFHOCTH 25;

Ha TapaJuIeTbHBIX H3yuenue mamepuanog numepamypHsix

JIMHASTX UCHOYHUKOB:
[4], cTp. 14-25
6 OcHOBHBIE CTIOCOOBI 4 2 IlodzomogKa K meKkyuiemy KOHmMpOJo:
pe3epBUpPOBAHUS [ToaroroBka k TecTy 6. Y CTpOWCTBO
OTKITIOYCHUS B PEe3ePBUPOBAHUSI TPH OTKA3€ BBIKITIOYATEIIS
ANEKTPUIECKUX CETSX. CamocmoamensHoe usyuenue
YerpoicTBo Hleopemu4ecKo20 mamepuana:
pe3epBUPOBAHUS [IPU PesepBupoBanue. Y CTpONCTBO pe3epBUPOBAHUS
OTKa3€ BBIKJIIOYaTeIs pu oTKaze Beiktovarens [Denocees A. M.,
6.1 OCHOBHEIE CITIOCOOBI 4 2 ®enoceeB M. A., Peneitnas 3amura
pe3epBUPOBAHUS ANEKTPOIHEPTETHUECKUX CHCTEM : YICOHUK IS
OTKJIIOUEHUS B By30B /.— M. : U3narensckuit jom MOU, 2018 .
JNEKTPUUECKUX CETAX. — 528 c.] ¢.496-504;
YcrpoiicTBo H3yuenue mamepuanog 1umepamypHsix
pe3epBUPOBAHUS TIPU UCHOYHUKOB:
OTKAa3¢ BBIKJITFOYATEIIs [1], ctp. 496-504
7 Wroru 4 2 Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
7.1 Hroru 4 2 IToaroroBka k tecty 7. ITOroBblil TeCT

CamocmosamenbHoe uzyuenue
meopemuuecKoz2o mamepuaia. HOBTOpeHI/Ie
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IIPOKJCHHOIO0 MaTepUa
DK3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 144.0 28 14 14 - 2 - - 0.5 52 335
Hroro 3a cemecTp 144.0 28 14 14 2 - 0.5 85.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnauButyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTaM/padoram; 'K- rpynmnoBsie KOHCYIbTAIIUH 110 pa3ienaam
muctumunaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



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

1.1. HaznaueHue pesieitHOM 3alUThl B 3JIEKTPOIHEPTrETUUECKON CUCTEME
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 cpabarbiBaHHsl MOCIEAHEN
(uyBcTBUTENBHON) cTymeHu. OmnpezneneHHe HaANpaBIEHHOCTH CTYNEHEH TOKOBOM HampaBiIeHHOM
3aIUTHI HYJIEBOW MOCIEI0BATEIBHOCTH.

5.3. BeiOop nmapameTpoB cpabaTbIBaHUs TOKOBOM HaIpaBICHHOH 3allUTHI HYJIEBOM
MOCJIEZI0BATENbHOCTH Ha MapayljIeNIbHbIX JTUHUSX

OcobenHoctu BblOOpa mnapameTrpoB cpaOaTbiBaHus [ crymeHu. OcoOeHHOCTH BBIOOpa
napametpoB cpabarbiBanusa Il crymenun. OcoOeHHocTH BbIOOpa mapameTrpoB cpabaTbiBanus 11
cryneHd. OcoO0eHHOCTH BbIOOpa apaMeTpoB cpadaTbIBaHUs OJMHOYHBIX JUHUN C OHOCTOPOHHUM
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. Utorn

Hasnauenwne peneiinoit 3amuThl. OyHKIMM peefHON 3alTUTHI U X HapymieHus. TpeboBaHus K
peneiinoit 3ammre. OTHOCUTENbHAS W a0CONIOTHAs CENEKTUBHOCTh. PacueT TOKOB KOPOTKOTO
3aMbIKaHus. TOKOBBIE CTyMEHYAThIe 3alIUTHI OT MEXIy(]a3sHbIX KOPOTKUX 3aMbIKaHHH. TOKOBBIE
HaITpaBJICHHBIC 3alllUTHI. I/I3M€pI/IT€HLHBIC OpraHbl Z[HCT&HHPIOHHOIZ 3allIUTHI. 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. PacyeT TOKOBBIX HalpaBJIEHHBIX 3allUT HYJIEBOU MocieqoBareabHocTu B ceTsax 110-220 kB
(2 gaca);

2. Pacuer quUCTaHIIMOHHBIX 3aIlIUT JUHUH JIeKTporepeaaun (2 yaca);

3. Pacuer TOKOBBIX HANPaBJICHHBIX 3aIIUT JIMHUH 3IIEKTPOIIepeiadl OT MEKTy(Pa3HbIX
KOPOTKHUX 3aMbIKaHUi (2 daca);

4. PacueT TOKOBBIX 3alUT JUHUI B paglalbHON CETH C OAHOCTOPOHHHUM MUTaHUEM (2 yaca);
5. Pacuer TokoB K3 st peneliHo# 3aIIUTHI B CETSAX pa3InIHON KOHPUTypanu (2 yaca);

6. OcobGennoctu pacueta TokoB K3 nis BeiOopa mapameTpoB cpabaTtsiBanus P3 reneparopos
(2 gaca);

7. Ucnonbp30BaHue METOAa CHMMETPHYHBIX COCTABISIONIUX IS pacueTa TOKOB U
HanpspkeHudt npu K3. Tloctpoenue BeKTOpHBIX AuarpaMm (2 yaca).

3.4. Tembl 1a60paTOPHBIX PadoT

1. JIucTaHIMOHHBIE U TOKOBBIE HAIIPABJICHHbIE 3ALUTHI HYJIEBOH MOCIe10BaTeabHOCTH (4
yaca);

2. TokoBBI€ CTyMEHYAThIE 3alUTHI OT MEeXAy(pa3HbIX KOPOTKUX 3aMbIKaHUH (4 yaca);

3. OcHOBHBIE COOTHOUIIEHHS U BEKTOPHBIE IMAarpaMMbl PU KOPOTKUX 3aMbIKaHMSIX (4 daca).

3.5 KoncyabTauuu

N

e

7.

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

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

OO6cyxaenre MaTepralioB IO BOIIpocaM paszena "Pacder TOKOB KOPOTKOTO 3aMbIKaHUs"
OOcyxaeHue MmarepuajaoB IO BompocaMm paszzaena '"TokoBas cTymeHwaras 3aliMTa OT
MeX1y(ha3HbIX KOPOTKHUX 3aMbIKaHH"

OO6cy>xaeHne MaTepuaioB Mo BompocaM paszzena "JluctaHuuoHHas 3ammra'

OO6cyxnenne MaTepHalioB MO Bompocam paszaena '"TokoBas HampaBieHHas 3allyTa
HYJIEBOH MOCJIEI0BATEILHOCTH "

OO6cyxaenrne MaTepuaioB 1Mo BompocaMm pasnena "OCHOBHBIE CITOCOOBI pe3epBUPOBAHUS
OTKJIIOUEHUSI B JJIEKTPUYECKHX CETAX. YCTPONCTBO pE3EPBUPOBAHUS IIPU 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

Konapr
JUCLUIUIMHE (B coorBercTBUM C 11.3.1) (THI ¥ HAUMEHOBAaHUE)
WHIUKATOPOB
(B COOTBETCTBUU C pazfesioM 1) 1/2]3|4]|5]|6]|7
3HaTh:
[TpuHIMIIBEl GYHKIIMOHUPOBAHUS U HACTPOUKH JlaGopaTtopHnast pabota/JIaboparopHas padora 3.
TOKOBOM HaIIPaBJICHHOM 3aIlUTHI HYJIEBOU JluCTaHIMOHHBIE U TOKOBBIE HAIIPABJIECHHBIE 3aIIUThI
[IOCJIEI0BATEIbHOCTH HYJIEBOU MOCJEN0BATENbHOCTH
W-2rik-1 + +
A TectupoBanue/Tect 5. TokoBast HarpaBJIeHHAS
3alllUTa HYJIEBOM MOCIEA0BATEIbHOCTH
TectupoBanue/Tect 7. UTOroBbIiA TECT
[TpuHIMIBI GYHKIIMOHUPOBAHUS U HACTPOUKHU JlaGopaTtopHnas padota/JIlaboparopHas padora 3.
JTUCTAaHIIMOHHOM 3aIUTHI JlucTaHIIMOHHBIE U TOKOBBIE HAIIPABJICHHBIC 3AIIUTHI
HYJIEBOU MOCJEI0BATENbHOCTU
NJI-2nk-1 + + | HY A
TectupoBanue/Tect 4. JlucTaHIIMOHHAS 3aLIUTA
TectupoBanue/Tect 7. UToroBsiii TeCT
[TpuHtUBl GYHKIIMOHUPOBAHUS U HACTPOUKH JlaGopartopnast pabota/JlaboparopHas padota 2.
TOKOBOM CTYIEHYATOH 3alUThI OT ToxoBbI€ CTYIEHYATHIE 3AIIUTHI OT MEKTY(Pa3HBIX
MeXTy(pa3HbIX KOPOTKUX 3aMbIKaHUI KOPOTKHUX 3aMbIKaHUM
NI-2nk-1 + +
A TectupoBanue/Tect 3. TokoBas cTyneHuaTas 3aifura
OT MeX1y(ha3HbIX KOPOTKUX 3aMbIKaHUN
TectupoBanue/Tect 7. UTOroBslii TecT
[TpuHIMIBI OJMKHETO U JAIbHETO TectupoBanue/Tect 6. YCTpoiicTBO pe3epBUpOBaHUS
pe3epBUPOBAHUS U-2mkc1 + | + | IpuU OTKa3e BBIKIIOYATEIS
TectupoBanue/Tect 7. UToroBbIii TECT
Pexumbl paOOTHI 3JIEKTPOIHEPTreTUIECKON TectupoBanue/Tect 1. Haznauenue penerinoit
CUCTEMBI, pacCMaTpUBaEMbIE TIPU UJ-2m1k-2 + 4+ | 3aUIUTHI
MPOEKTUPOBAHUHU PEIICHHON 3aIUThI .
P P P B TectupoBanue/Tect 7. UToroBbIii TECT
HasznaueHue peneiiHoi 3a1uThl B W J1-2nik-2 + + | TectupoBanue/Tect 1. Haznauenue peneitHoin
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BHCKTpOSHepFCTI/I‘ICCKOﬁ CHUCTEMC

3allINThI

TectupoBanue/Tect 7. UTOroBsIii TeCT

OCHOBHBIE COOTHOIIICHHS IIpU KOPOTKUX
3aMbIKaHUAX

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

WT-2nc2 TectupoBanue/Tect 2. PacueT TOKOB KOPOTKOTO
3aMbIKaHUs
TectupoBanue/Tect 7. UTOroBBIi TECT
Ymern:
PaccunThIBaTh TMCTAHITMOHHBIC 3AIIUTHI Jlaboparopuas pabota/JlaboparopHas padora 3.
JlucTaHIMOHHBIE U TOKOBBIE HAIIPABJICHHBIC 3aILUThHI
UJT-2mx-1 HYJIEBOI1 110CIIEI0BATENbHOCTH
Jomarraee 3aganue/YnpaxHenue 6. Pacuer
JUCTAaHIIMOHHBIX 3aIIMT JIMHUN JIEKTponepeaadn
PaccunThIBaTh TOKOBBIC HAIPABICHHBIC JlaboparopHuas pabota/JlaboparopHas padora 3.
3alUTBI HYJIEBOU nocieoBareabHoCcTH oT K3 JIMCTaHIIMOHHBIE U TOKOBBIE HAIIPABJICHHBIE 3AIIUTHI
Ha 3eMJIIO B CeTsX ¢ HanpspkeHueM >110 kB U112 HYJIEBOU ITOCJIEN0BATEIBHOCTH
et Homaraee 3aganue/Ynpaxaenue 7. PacueT TOKOBBIX
HAIPABJICHHBIX 3alIUT HYJIEBOH MOCIEI0BATEIIEHOCTH
B ceTsix 110-220 kB
PaccunThiBaTh TOKOBBIE HAIIPABJICHHBIC JlaGopartopnast pabota/JlaboparopHas pabora 2.
3aluThl OT Mexaydazubix K3 ToKoBBIE CTYNEHYAThIE 3aLUTHI OT MEXAY(Pa3HbIX
KOPOTKHUX 3aMbIKaHU
NI-2nk-1
Jomainee 3aanue/ YnpaxHenue 5. PacueT TOKOBBIX
HAIPAaBJIEHHBIX 3alUT JUHUH 37eKTponepesau oOT
MEXTy(ha3HbIX KOPOTKHUX 3aMbIKaHHH
PaccunTEIBAaTL TOKOBBIE 3AIIUTEL OT Homamraee 3aganue/Ynpaxaenue 4. PacueT TOKOBBIX
mexaydasubix K3 B paananbHoii cetn ¢ NJI-2nk-1 3aIUT JIMHUH B paJualIbHOM CETU C OJHOCTOPOHHUM
OJIHUM UCTOYHUKOM NUTAHUS MUTaHUEM
PaccuuThiBaTh 31ekTpudeckue Benuuunbl g | MI-2nk-2 JlaGopatopHas pabora/JlaboparopHas paboTa 1.
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1enei BpIoopa napameTpoB cpabaTbIBaHUs
pENEHHON 3a1UThI

OCHOBHBIE COOTHOLICHHSI U BEKTOPHBIE THArPAMMBbI
IIPU KOPOTKUX 3aMBIKaHUAX

Jlabopartophnast pabota/JIaboparopHas padora 2.
ToKOBBIE CTYIIEHYATHIC 3AIIUTHI OT MEKTY(ha3HBIX
KOPOTKHX 3aMBIKAHUH

JlaboparopHuas pabota/JlabopaTopHas padora 3.
JlMcTaHIIMOHHBIC  TOKOBBIC HAIPABJICHHBIC 3AIIUTHI
HYJIEBOM MOCIEN0BATEIbHOCTH

Homamraee 3aganue/Ynpaxaenue 1. Mcrnons3oBanue
METOJIa CHMMETPUYHBIX COCTABJISIONIUX JJISI pacuera
TOKOB U HanpsbxeHuit npu K3. IToctpoenue
BEKTOPHBIX JIMarpaMM

Jomainee 3ananue/ Ynpaxsenue 2. OcobeHHOCTH
pacuera TokoB K3 111 Bb1OOpa napameTpos
cpabatbiBanus P3 reneparopon

Homarnee 3aganue/Ynpaxaenue 3. Pacuet TokoB
K3 nns peneitHON 3alUTHI B CETSIX PA3IMUHON
KOH(Urypauuu
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 11O JUCIMUILIMHE
(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 CUMMETPUYHBIX COCTABIISIFOIIMX AJIS pPacyeTa 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
cetsax 110-220 kB (lomaminee 3aianue)

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

Popma peanuzanun: KomnbroTepHoe 3a1aHne
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 BoikItouarens (TectupoBanue)
7. Tect 7. Utorosslii TecT (TecTupoBaHue)

bannpHO-pedTHHrOBast CTPYKTYpa AUCLUUIUIMHBI SBJISETCS MPUIOKEHHEM 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 CEMCCTP.
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I[Ipumeuyanue: OnieHOYHBIE MAaTEPUANTBI IO JUCIHUILIMHE TPUBEIEHBI B (DOH/IEC 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
CIIEIUATLHOCTH "ABTOMAaTHYECKOE YIIPABJICHHUE JICKTPOIHEPTreTHYECKUMH cuctemamu' / 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. Peneilinas 3amuTa 31€KTPOIHEPTETUYECKUX CUCTEM : ydeOHOe ocoOue j1si By30B 110
HaIpaBJIeHUIO "DJeKTposHepreTuka” 1o qucuuiuinHe "Penelinas 3amura 3JeKTPOIHEPTreTHUYECKUX
cuctem"" / 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 (pakynbTeToB / C. A. YibsHOB . — 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 3anmura 3ekTpodHepreruueckux cucreM”, MsnarenscrBo: "MHppa-
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. ba3za nannbix Web of Science - http://webofscience.com/

4. Ba3a naunbix Scopus - http://www.scopus.com

5. HanmoHanbHas 3J1eKTPpOHHas 6udmoreka - https://rusneb.ru/

6. 9BC "Koncyabrant cryaenra' - http://www.studentlibrary.ru/

7. dnexrponnas oudsmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php
8. IlopTana oTKpBITHIX AaHHBIX Poccuiickoii Mexepanuu - https://data.gov.ru
9. OTkpsITasi yHuBepcuTeTckas nHpopmanuonnas cucrema «POCCHUS» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHamenue
HaAauMMCHOBAaHHE

VY4eOHble ayAUTOpUH IS [A-107, Aynutopus CTOJI, CTYJI, KA}, MyIbTUMETUNHBIN
IIPOBEICHUS JICKIIUOHHBIX kadenpsl P3nAD IIPOEKTOP, DKpaH, JO0CKa MapKepHas,

3aHATUHI U TEKYILErO KYpHaJIbl, KHUT'Y, Y4€OHUKH, TOCOOMS

KOHTPOJIA J-213, Yuebnas rapTa Cco CKaMbeH, CTOJI IIPEIO1aBaTells,
ayJIATOPUS CTYJI, JOCKA MEJNOBast

Y4eOHble ayIUTOPUH IS J-107, Aynutopus CTOJI, CTYJI, KA, MyTbTUMEAUNHBINA
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MIPOBEICHUS TIPAKTHICCKUX
3ansatuii, KP u KII

kadeaps P3uAD

MIPOEKTOP, IKPaH, JI0CKa MapKepHasi,
JKYpHAJIbl, KHUTH, YIeOHUKH, TOCOOUS

J-213, Yuebnas

ImapTta co CKaMBeﬁ, CTOJ IIp€noaaBaTelis,

ayuTOpus CTYJ, TOCKa MEJIOBast
Yueonsie aynuropuu s | J1-114, KomnbrorepHsbiit CTOJ, CTYJI, KOMIIBIOTEPHAs CETh C
IIPOBEACHUSA kiacc kadeapsr P3nAD BBIXOJIOM B MIHTEpHET, KOMIIBIOTED

1ab0paTOPHBIX 3aHITHIA

TepCOHAJIbHbBIN

J1-105, KomnbroTepHbIit
kiacc kadeaps P3uAD

CTOJI, CTYJI, KOMIIBIOTEPHAsI CETh C
BBIX0I0M B MIHTEpHET, 10CKa MapKepHas,
KOMITIBIOTEP NEPCOHAIBbHBIN

YyeOHbIC ayAUTOPUH IS

H-107, Aynutopus

CTOJI, CTYJI, Kag, MYyJIbTUMEAUNHBINA

[IPOBEACHUSA kadenpsr P3nAD IIPOEKTOP, IKpaH, JOCKa MApKEpHas,
MIPOMEKYTOUYHOM KypHaJIbl, KHUTH, Y4€OHUKH, TTOCOOUS
aTTecTaluu J1-213, YueOnas IapTa co CKaMbEil, CTOJI MPENOJaBaTENs,
ayJIUTOpUs CTYJI, JOCKa MeJOoBast
ITomereHus s HTB-302, YnransHbIi CTYJI, CTOJI IUCbMEHHBIN, KOMIIBIOTEPHAs
CaMOCTOSITEITLHON pabOTHI 3aj oTJena CeTh C BbIX0J0M B MIHTEpHET, KOMIIBIOTEP
oOciyXUBaHUS y4eOHON MepCOHAIbHbBIN
JIATEPATypPOu
ITomemenus s A-107, Aynutopus CTOJ, CTYJI, KA}, MyIbTUMETUNHBIN
KOHCYJIbTUPOBAHMS kadenpsr P3nAD IIPOEKTOP, IKPaH, JOCKa MApKEpHas,

JKypHaJIbI, KHUTH, Y4eOHHUKH, TOCOOUS

1-103/1, [Tomemenue
kad. "P3uAD"

Kpecio paboyee, CTOI, CTYII, Kad s
JIOKYMEHTOB, KOMITbIOTEpHAs CETh C
BBIXOJIOM B IHTEpHET, T0CKa MapKepHasi,
KOMIBIOTEP MEePCOHATBHBIN, IPUHTED

H-213, Yuebnas

napTa co CKaMbei, CTOJI MPErnoaaBaTes,

ayauTopus CTYJ, IOCKa MEJIOBasi
ITomemenus aig XpaHeHUS J1-103/2, Cxnan KOMITBIOTEPHAs CETh C BBIXOJOM B
o0opynoBaHus U y4eOHOTO kadenpst P3nAD WuTepHet, o6opynoBaHue

VHBEHTAaps

CIICIIMAJIM3POBAHHOC
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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 pacdyeTa TokoB K3 1151 BeIOOpa mapameTpoB cpabarpiBanus P3
reHepaTopoB (/lomaiHee 3ananue)

Tecr 3. TokoBast cTyneHyaTas 3aluTa OT MeX1ypa3HbIX KOPOTKUX 3amblkaHuil (TecTupoBanue)
VYnpaxuenue 3. Pacyer TokoB K3 1 peneifHo 3a1uThl B CETAX pa3InYHON KOH(DUTYpaTuu
(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

22




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

[

23




