MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMel: I'mapo3Heprerrnka 1 Bo300HOBJIsieMble HCTOYHUKH HEPTUH
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
PEJIEUHAS SAINUTA 3JIEKTPOSHEPITETUYECKUX CUCTEM

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

6 cemecTp - 14 yacos;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

6 cemecTp - 12 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

6 cemecTp - 53,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
JlomaiHee 3aganue
KontpoabsHas padora
PacuerHo-rpajguyeckas paéora
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

6 cemectp - 0,3 yaca;

MockBa 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Szons ’ Bnageneyu Hwnkonaepa 0.0.
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leabp ocBoeHUs] AMCUMIUVIMHBI: W3y4YCHHE MPUHIUIIOB BBIINOJHEHUS KOMILUIEKCOB peJeiiHoN
3amuThl M aBTOMAaTUKU (P3A) 3leKTpO’HEPreTHYECKUX CHUCTEM, TEXHMUYECKUX CPEACTB Uil HX
peanu3anuu, Cocob0B pacyeTa napameTpoB yCTpoiucTB P3A 1 olleHKH NIpUHUMaEMBbIX pPeLIeHHH
3agaum QU CHUIITTHHBI
- OCBOCHHE 3HAHUU O MPHUHIIMIIAX TOCTPOCHUS M TEXHUUECKUX CPEJCTBAX PesIeHHOM 3Tkl U
aBTOMATU3ALNH JIEKTPOIHEPIETUUECKUX CUCTEM;
- (hopmupoBaHUEe yMEHUS pacCUUTHIBATH apaMeTPhl YCTPONUCTB peNeiiHON 3alUThl U aBTOMAaTUKH
AJIEKTPOIHEPTETUYECKUX CUCTEM U aHAIM3UPOBATH II0JyYaeMble PE3YJIbTaThI;
- IpHOOpETEeHNE IEPBUYHBIX HABBIKOB PabOTHI C YCTPOHCTBAMU PEICHHOMN 3alIUThl 1 aBTOMAaTUKU
AJIEKTPOIHEPTETUYECKUX CUCTEM.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yUYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
[1K-3 Cnocob6en npumensts | M/1-2nk-3 JlemoncTpupyeT SHaTb.
3HAHUE XaPAKTEPUCTUK U 3HAHHWE OCHOBHBIX BUJIOB - TEXHUICCKHUE CPECTBA pealln3alun
ocobeHHoOCTE peneiHOM 3aIuTHI U YCTpOHCTB P3A 51€KTpOSHEPreTHIeCKuX
3JIEKTPOIHEPTETHICCKUX aBTOMAaTHU3aIH CUCTEM,
CHCTEM, CITI0COO0B JIEKTPOIHEPreTUYECKUX - IIPUHIIMIIBL BBIIIOJIHCHHUSA KOMIUICKCOB
MIPOMU3BOICTBA, TPAHCIIOPTA | CHUCTEM P3A 0cHOBHBIX 00BEKTOB
1 HCIIOIB30BAHIS AIIEKTPOIHEPTETUYECKUX CUCTEM.
AIEKTPOIHEPTUH
YMETh:
- paboTaTth ¢ yCTPOHUCTBAMH pelieHHOM
3aIUTBI AIEKTPOIHEPTETUUECKUX CUCTEM;
- OLICHUBATh YyBCTBUTEIbHOCTb
pPacCUMTAHHBIX YCTPOMCTB PEIIEUHON
3aIUTHI;
- pacCUMTHIBATh MapaMeTPhl YCTPOUCTB
P3A 31€KTpoIHEpreTHYeCKUX CHCTEM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHON 00pa3oBaTelbHOW —Iporpamme
['unposHepreTrka u BoO300HOBIsIeMble UCTOUHUKH dHepruu (nanee — OITOII), HanmpaBiaeHUsS MOATOTOBKH
13.03.02 DnexkTposHEpreTuKa W DJJIEKTPOTEXHUKA, YpPOBEHb OOpa3oBaHUA: BbICIIEE OOpa3OBaHHE -
OakanaBpuar.

bazupyercs Ha ypoBHE cpeaHero o01mero oopa3oBaHus.

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue B kypc 1.7 6 1 - - - - - - - 0.7 - Camocmoamenvnoe uzyuenue
«Peneiinas 3amuTa u meopemuueckozo mamepuana: N3ydenne
aBTOMaTu3alus TEPMUHOJIOTHH 110 pa3jeny "BBeneHue B Kypc
3JIEKTPOIHEPTETUYECKU «PeneiiHas 3aiuTa 1 aBTOMaTU3aLUsA
X CUCTEM» INEKTPOIHEPTETHUECKUX CHCTEM»"
11 Bsenenue B kypc 1.7 1 - - - - - - - 0.7 - H3yuenue mamepuanog 1umepamypHslx
«PeneliHas 3amuTa U UCHOUHUKOG:
ABTOMATH3aLIUs [1], 15-17
3JIEKTPOIHEPTETUYECKU [9], P.1
X CHCTEM»
2 BekropHbIe 1uarpamMMbl 14 1 4 2 - - - - - 7 - Ilo020mo6Ka K KOHMPOILHOU padome:
TOKOB W HaNpsOKEHUH N3yyenne marepuaioB no paszaerny BekropHsie
pu K3 B 99C JiarpaMMbl TOKOB U HarpsbkeHuid npu K3 B
2.1 | BekTopHBIE THATPaMMBI 14 1 4 2 - - - - - 7 - 99C 1 noATroTOBKA K KOHTPOIBHOM padoTte

TOKOB Y HaIIPSIKEHUH

npu K3 B 33C

Ilo020moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"BexTopHbIe AUarpaMMbl TOKOB U HAlIPSKCHUH
mpu K3 B 90C"

Iloozomoeka Kk 1adopamopnoii pabome: Jns
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4y BBHITIOJHEHUS JIA00PpaTOPHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00pabOoTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paznene "BeKkTopHble 1uarpaMMbl TOKOB U
HanpspkeHuit mpu K3 8 90C" marepuairy.
Iloozomoeka domawnezo 3adanus: Jlomanitnee
3aJlaHue BBIJACTCS CTYACHTaM 0 U3YUCHHOMY B
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paszzgene "TokoBbI€ 3aIIUTHI OT KOPOTKUX
3aMBIKaHUK" MaTepuaiy B BUJC YIPaKHEHUS U3
cOopHHKa. 3a/laHNe BHITOTHSIETCS
MHIVBHUIYaJIbHO 110 BapUAHTaM.

I10020mo6Ka K npaKmu4eckum 3auAmMuam:
Wzyuenne maTepuana mo paszneny "BexropHsie
IUarpaMMBbl TOKOB M HanpspkeHn# mpu K3 B
D9C" moAroTOBKA K BEITTOJHEHNIO 3aIaHAN HA
MPaKTHIECKNX 3aHATHIX

H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[2], 30-41
[3], 4-15
[7], 6-15
[9], P.2

ToxoBrble 3alIUTHI OT
KOPOTKHX 3aMbIKaHU

3.1

ToxoBEIE 3aITUTHI OT
KOPOTKHX 3aMBIKaHHUH

IlodzomogKa K neKyuiemy KOHmpoio:
[ToBTOpenue marepuana no pasaeny "TokoBbie
3aIUThl OT KOPOTKHUX 3aMbIKaHUI"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[2], 16-21, 42-44
[9],P.3

MakcuManbHas
TOKOBasI 3allIUTa OT
mHorogasnsix K3

13

4.1

MakcuManbHas
TOKOBasI 3allIUTa OT
mHorodasnsix K3

13

Iloozomogxa pacuemuo-zpaguueckozo
3a0anus: BBINIOJIIHEHUE COOTBETCTBYIOIIEH
4acTH pacueTHO-Tpaduueckoil paboTsl 110
pasneny "MakcuManbHasi TOKOBas 3aluTa OT
MHorodasneix K3". 3ajanue BbIOJIHAETCS
VHIUBUAYAIBHO TIO BapUAHTAM.

Ilo020moeKa K KOHmMPOILHOU padome:
Wzydenne MaTepuaioB Mo pas3uery
MaxkcuManbHas TOKOBas 3aIuTa OT
MHoro(dasHeix K3 u moaroroBka k
KOHTPOJILHOM paboTte

Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
M3yuenne marepuana o pasueny
"MakcuManbHasi TOKOBas 3aluTa OT
MHoroa3Hex K3" moaroToBka K BEIIOJIHEHHIO
3a/laHui Ha MMPAKTUIECKUX 3aHATHIX
Iloozomoeka Kk rabopamopnoii padome: J1nst
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BBITOJTHEHUS 33JJaHUH TI0 JIAO0OPaTOPHOU padboTe
HEO0XOIUMO TPEABAPUTEIHLHO U3YyIUTh TEMY H
3aJ1a4u BBITIOJHEHUS JTa00PaTOPHOU paboThI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszene "MakcuManbHas TOKOBAs 3aIIUTa OT
MHoro¢asseix K3" marepunairy.

Iloozomoska domawinezo 3adanun: Jlomamiaee
3aJaHMe BBIIACTCS CTYyIEHTaM 0 U3yYCHHOMY B
paszzaene "MakcuManbHas TOKOBas 3allUTa OT
MHorodasueix K3" matepuainy B Buzie
yIpaxHeHHs U3 cOOpHUKa. 3a1aHue
BBITIOJIHACTCA MHAUBUAYAJIbHO I10 BapUaHTaM.
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], 12-15, 18-20
[2], 63-66, 50-55
[3], 16-23
[6], 23-33
[9], P.4

ITapameTpsbl
cpabaThIBaHUsI 1 CXEMBbI
TOKOBBIX 3aIIIUT CO
CTYNICHYAaTbhIMHU
XapaKTCpHUCTUKaAMU
BBIJICP)KEK BPEMEHH

15

5.1

ITapameTpsl
cpabaThIBaHUsI 1 CXEMBbI
TOKOBBIX 3aIIIUT CO
CTYTICHYATHIMHU
XapaKTepUCTHKAMHU
BEIJICPIKCK BPEMEHH

15

Ilod20moeka pacuemno-zpaguueckozo
3a0anus: BBINIOJIIHEHUE COOTBETCTBYIOIIEH
4acTH pacueTHO-Tpaduueckoil paboTsl 110
pazneny "IlapameTpbl cpabaThIBAaHUSI M CXEMBI
TOKOBBIX 3aIIUT CO CTYNIEHYaThIMU
XapaKTepUCTUKAMHU BBIZIEPKEK BpeMeHH".
3amaHue BBITOIHAETCA HHINBUAYAIBHO IO
BapHaHTaM.

Iloozomoska domawnezo 3adanusn: Jlomamniaee
3aJjaHue BBIAAETCS CTYJICHTaM 110 H3y4eHHOMY B
paszgene "IlapameTpsl cpabaTHIBAHUS U CXEMBI
TOKOBBIX 3aIUT CO CTYyNEHYaTbIMU
XapaKTepUCTUKaMH BBIIEPKEK BpeMeHN"
MaTepHally B BUJE YIIPAKHEHNS U3 COOpHUKA.
3amaHue BRITOTHACTCS MHINBUAYAIBHO TIO
BapHaHTaM.

Iloozomoexa kK npakmuyecKum 3aHAMUAM:
Wzyuenne matepuana mo paszgeny "[lapamerpsr
cpabaThIBaHHS M CXEMbI TOKOBBIX 3aIIHT CO
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CTYNEHYATHIMH XapaKTEPHUCTHKaMH BBIICPIKEK
BpeMeHHU" MOJATrOTOBKA K BBIOJHEHUIO 3aJJaHUi
Ha MPaKTHYECKUX 3aHATUIX

Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
3a[a9y BBITIOJTHEHNUS Tab0paTOpHOi paboTEHI, a
TaK K€ NU3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
pasnene "IlapameTpsl cpabaTbIBaHUS M CXEMBI
TOKOBBIX 3aIIUT CO CTYNEHYaThIMU
XapaKTepUCTUKAMU BBIZIEp)KEK BpeMeHU"
MaTepHany.

Ilo0zomogKa K neKyuiemy KOHmpoio:
IToBTOpEeHue MaTepuana no pasaeny
"[lapaMeTpsl cCpabaThIBaHUSA M CXEMBI TOKOBBIX
3aIIUT CO CTYNEHYAThIMU XapaKTePUCTHKAMHU
BBIICPKEK BpeMeHH"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], 12-23
[2], 58-66, 70-73
[3], 24-32
[5], 38-49
[6], 34-45
[9], P.5

TokoBrie
HaIpaBJICHHBIE 3aLUThI

6.1

ToxoBrIe
HaTIpaBJICHHBIC 3AIIUTHI

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Wzyuenue marepuana no paszaeny "TokoBble
HarpaBJIeHHbIE 3aUTHI" TIOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH HA MPaKTHIECKUX
3aHATHAX

Ilod2zomoeka domauinezo 3adanus: JlomaniHee
3aJlaHue BBIIAETCS CTYJICHTaM 110 U3y4eHHOMY B
pasnene "TokoBbIE HAlIPaBJICHHBIE 3AIUTHI"
MaTepHally B BUJIE YIIPAKHEHNS U3 COOpHUKA.
3allaHI/Ie BBITTOJIHACTCA MHANBHUYAJIbHO 110
BapUaHTaM.

Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
IToBTOpenne maTepuaina mo pasaeny "TokoBbIe
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HamnpaBJICHHBIE 3alUTHI"
H3yuenue mamepuanog 1umepamypHslx
UCHLOUHUKOB:

[1], 26-30
[2], 78-102
[4], 5-15
[5], 17-25
[9], P.6
7 3ammra ot K3 Ha Iloozomoska domauinezo 3adanus: Jlomaiitee
3eMJIIO B CETH C 3aJaHMe BBIIACTCS CTYyIEHTaM 0 U3yYCHHOMY B
3a3eMJICHHOU pazzgene "3ammra ot K3 Ha 3eMiro B ceTH ¢
HEUTpasblO U OT 3a3€MJICHHOM HEUTPAJIBIO U OT 3aMbIKAaHUI Ha
3aMBIKaHUN Ha 3€MITIO B 3eMJII0 B CETH C U30JUPOBAaHHON HENTpasbio"
CeTH C U30JIUPOBAHHON Marepually B BHJE yIIpaXHEHHS U3 COOpPHUKA.
HEUTpabio 3amaHue BBITOIHACTCA HHIUBUAYAIBHO IO
7.1 3ammra ot K3 Ha BapUaHTaM.
3eMJIIO B CETH C Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
3a3€MJICHHOM W3ydenne maTepuana o pasaeny "3amura ot
HEUTPaJbio U OT K3 Ha 3emiti0 B ceTu ¢ 3a3eMJICHHON HEUTpaibio
3aMBIKaHUN Ha 3eMITIO B 1 OT 3aMBIKaHHUI Ha 3€MITIO B CETH C
CETH C U30JIUPOBAHHOM H30JIMPOBAHHON HEUTPaNBIO" MOATOTOBKA K
HEUTpabio BBITTOJIHEHHIO 33JJaHUH Ha TPAKTHYECKUX
3aHATHIX
IlodzomogKa K meKkyuiemy KOHmMpOoJio:
[ToBTOpeHNe MaTepuana no pasaeny "3amura
ot K3 Ha 3emutio B ceTu ¢ 3a3eMIICHHOIT
HEUTPAJIbIO U OT 3aMbIKAHUI HA 36MJIIO B CETH C
M30JIMPOBAaHHON HENTpasIbIO"
H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:
[1], 31-33
[2], 66-70, 233-249
[3], 32-43
[9], P.7
8 ABTOMaTHYECKOE Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
MTOBTOPHOE BKIIFOUEHHE [ToBTOpenne maTepuana 1Mo pasaeiny
Y aBTOMaTUYECKUI " ABTOMaTH4YECKOE TIOBTOPHOE BKJIIOUCHHE U
BBOJI pe3€pBa aBTOMAaTHYECKHIl BBOJ pe3epBa’
8.1 ABTOMAaTHYECKOE H3yuenue mamepuanog numepamypHuvix
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MTOBTOPHOE BKJIFOUCHHUE UCIOYHUKOB:
Y aBTOMaTHUYECKHN [1], 54-61
BBOJI pe3epBa [9],P.8
9 JucTtanuuonHas 7 Ilo020mo6Ka K npaKmuuecKum 3aHAMUAM:
3ammra Wzyuenne maTepuana 1mo pa3ueiny
9.1 JlucraHIMOHHAS 7 " TucTaHIMOHHAS 3amuTa" MMOATOTOBKA K
3ammra BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX
Iloozomoska domawinezo 3adanun: Jlomamiaee
3aJaHMe BBIIACTCS CTYyIEHTaM 0 U3yYCHHOMY B
paznene "JlucTaHIIMOHHAS 3a1IUTa" MaTepuany
B BUJIe yNIpaKHEHU U3 cOOpHUKa. 3aaHNe
BBITIOJIHACTCA MHAUBUAYAJILHO IO BapUaHTaM.
Ilo0z0mogKa K meKyuiemy KOHmpoiio:
IToBTOpEeHue MaTepuana no pasaeny
" JlucTaHIIMOHHAS 3amuTa"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], 4-33
[2], 119-123
[5], 5-16
[8], 231-240
[9],P.9
10 JuddepennnanbHbie 11 Iloozomogka domauinezo 3adanua: Jlomanrsee
TOKOBBIC 3aIIUThHI 3aJaHUEC BBIAACTCA CTYACHTaM 110 U3yYCHHOMY B
10.1 JuddepennuanbHoie 11 paznene "uddepeHimanbHbie TOKOBbIE

TOKOBBIC 3alIUTHI

3alIUTH" MaTepUalty B BUJE YIPAKHEHHUS U3
cOopHUKa. 3a7aHKe BBITIOTHSIETCS
MHIIMBHUYaJIbHO 110 BAapUAHTaM.
I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenne marepuaia 1o pasjaeny
"In¢depeniranbHble TOKOBBIE 3alUTh"
MOJrOTOBKA K BBINOJIHEHUIO 3aJaHUN Ha
MPAKTUYECKUX 3aHATUIX

Iodzomoeka Kk meKyuiemy KOHmpouio:
IToBTOpEeHue MaTepuana 1no pasaeny
"uddepernnanbHbIe TOKOBBIE 3aIIUTH"
H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:




[1], 66-68, 87-88
[2], 139-174, 217-229
[4], 16-25
[5], 26-37
[8], 207-231
[9], P.10

11

Peneiinas 3amura n
AaBTOMATHKa COOPHBIX
muH. Pe3epBupoBanue

111

Peneiinas 3amura n
aBTOMAaTHKa COOPHBIX
muH. Pe3epBupoBanue

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
[ToBTOpenne maTepuana mo pasneny "Peneiinas
3aIIMTa ¥ aBTOMAaTHKa COOPHBIX IIMH.
PesepBuposanue"

H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[2], 193-210
[9], P.11

12

Penelinas 3amura u
ABTOMAaTHKa
TpanchopMaToOpoOB

121

Peneiinag 3amura u
aBTOMAaTHKa
TparchopMaToOpoB

Ilo0z0mogKa K meKyuiemy KOHmpoiio:
[ToBTOpenue marepuana no pasaeny "PeneitHas
3allInTa U aBTOMaTuKa tpaicgopmaropos”
Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3yuenue matepuana no paszaeny "Peneiinas
3aIInTa U aBTOMaTHKa TpaHcdopmaropos”
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX
Ioozomoeka domauinezo 3adanus: Jlomauitiee
3aJlaHue BBIIAETCS CTYJIEHTaM 110 U3y4eHHOMY B
paznene "Penelinas 3aniuTa 1 aBTOMaTHKA
TpaHchopMaTopoB" MaTepHAIy B BHJIE
yHpakxHEeHUs U3 cOOpHHKa. 3agaHne
BBITIOJTHACTCA MHAUBUAYAJIbHO IO BapUaHTaM.
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 66-68, 87-88
[2], 175-188
[4], 26-32
[9], P.12-13

13

Peneitnas 3amura
CHHXPOHHBIX
TEHEPaTOPOB

131

Penetinas 3amura
CI/IHXpOHHBIX

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHue marepuaa no pasaeny "PeneitHast
3aIIUTa CHHXPOHHBIX T€HEPaTOpOB"
Iloo2omoexa K npakmuyecKum 3aHAMUAM:
N3ydenne matepuana no pazaeny "Peneitnas
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TEeHEPaTOpOB 3alUTa CHHXPOHHBIX T€HEPaToOpoOB" MOJArOTOBKA
K BBITOJIHCHHIO 33JJaHUI HAa MPAKTUICCKUX
3aHATUAX
Iloozomoska domawinezo 3adanus: Jlomamiaee
3aJaHNe BBIIACTCS CTYyIEHTaM 0 U3yYCHHOMY B
pasznene "PerneitHas 3ammuTa CHHXPOHHBIX
TeHEepaTOpOB" MaTepHaty B BUJE YIPAKHEHUI
n3 cOopHUKA. 3a1aHNe BHITIOIHACTCS
WHIWBUIYAIBEHO IO BapHAHTAM.
H3yuenue mamepuanos aumepamypHslx
UCHOYHUKOG:
[2], 189-193, 229-232
[4], 33-41
[9],P.14
14 Peneiinas 3amura 4 1 - - - 3 Iloozomogka K meKywemy KOHmMpo.iio:
6510Ka reseparop- IToBTOpenune maTepuaina no paszaeny "Peneiinas
TpaHchopMaTop 3ammTa 0J0Ka TeHepaTop-Tpanchopmarop”
14.1 Peneitnas 3ammra 4 1 - - - 3 H3yuenue mamepuanos iumepamypHnulx
O1oka rereparop- UCHOYHUKOS:
Tpanchopmarop [1], 105-108, 116-118
[9], P.15
3adeT ¢ OLEHKOM 0.3 - - - 0.3 -
Bcero 3a cemecTp 108.0 14 12 28 0.3 53.7
Hroro 3a cemecTp 108.0 14 12 28 - - 0.3 53.7

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnanBu1yanbHble KOHCYABTAIMH 110 KYpCOBBIM ITpoekTaM/padoram; I'K- rpynnoBsie KOHCYIbTAIMK 110 pa3jienam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHast padota; TK — Texymmii koHTposb; [TA — npomexxyrouHas

aTrTecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 kypc «Penetinas sauuma u agmomamu3ayus 31eKmpoIHepeemuieckux Cucmemy

1.1. BBenenue B kypc «PeneitHas 3a1nTa 1 aBTOMaTU3alMs 3JIEKTPOIHEPTETUYECKUX CUCTEM»

OcHoBHbIe TOHATHS U onpeaeneHus. OCHOBHBIE peKuMbI padoThl DDC. OCHOBHBIE YCTPOWCTBA
cucteMbl aBTomatudeckoro ympasieHus (CAY). Knaccudpukamus P3A. Haznauenue u GyHKIMH
peneiinoit 3amuTel. TpeboBanus K ycTpoiicTBam P3. OyHKIMOHATBHAS CXeMa PEICHHOM 3aIIUTHI.

2. Bexmopuuvie ouazpammol moxkoes u Hanpsscenuti npu K3 ¢ 9C

2.1. BexTopHble quarpammsbl TOKOB M HanpsbkeHuid npu K3 B 99C

OcHoBHBIE BUBI OBpexkaeHUN B DIC. BekTopHble nuarpaMmbl TOKOB M HanpsikeHuit npu K3
Ha JnuHUAX 3nekrponepenayn (JISII) B cetn ¢ riyxo3azemiieHHONW HeilTpanbio. Pacuer TokoB K3.
BekTopHble quarpaMMbl M COOTHOILIGHUS JIJIsl pacyeTa TOKOB OJTHO(A3HBIX 3aMbIKAaHUM Ha 3eMITI0 B
CeTH C H30JMPOBAHHOW HeWTpanbpio. BekropHble nuarpamMmbel U pacueT TokoB npu K3 3a
TpaHchopMaTOPOM CO CXeMOM coeuHeHust 0OMOTOK A/Y-11.

3. Tokosbie 3aUUMblL OM_KOPOMKUX 3AMbIKAHULL

3.1. TokoBbI€ 3alIUTHI OT KOPOTKUX 3aMbIKaHHUI

OO6mme Bompockl. M3mepurensHble TpaHchopMmaropbl Toka. OrmpeneneHue W CTPYKTypa
TOKOBBIX 3amuT. M3MepurenbHbie OpraHbl (TOKa) W JIOTUYECKHE OPraHbl TOKOBBIX 3alIWT.
N300pakeHune 3J1EMEHTOB U YCTPONCTB PEJICHHOMN 3aIIHTHI.

4. Makcumanvhasa mokoeas 3awuma om mHo2odaznovix K3

4.1. MakcumarnpHasi TOKOBas 3aliuTa oT MHOrogasHeix K3

Haznauenne MT3. Bribop napamerpos cpabareiBanus MT3. Ouenka gyBcTBUTeNnbHOCTH MT3.
OcoOenHoctu BbinosHeHUs: MT3 ¢ 3aBUCHUMBIMU XapaKT€pUCTUKaMH BBIAEpKEK BpeMeHU. Cxembl
COEZIMHEHUs TpaHC(HOPMATOPOB TOKA U pesie TOKa MaKCUMaJIbHON TOKOBOH 3aIluThl. PasHeceHHbIe
cxembl MT3. MakcumanbHas TOKOBast 3allIUTa C ITyCKOM 10 HaNpPs>KEHUIO.

5. llapamempeol Cl?d6an’Ibl6aHu}l U Cxemvl moKoeblx 3auium Cco cmyneH4anivimu
Xapakmepucmuxkamu 6bl0€p9fC€K BpEMEHU

5.1. [TapameTpsl cpabaThIBaHMs U CXEMbI TOKOBBIX 3aIIUT CO CTYMEHYATHIMU
XapaKTEPUCTUKAMU BBIJIEPKEK BPEMEHHU

Breibop mapameTpoB cpabaThiBaHHS U OIIEHKa TepBOM cTymeHH. BpiObop mapamerpoB
cpabaThIBaHMs M OIIEHKA BTOPOW CTYNEHU TOKOBOH 3amuThl. CXeMbl TPEXCTYIEHYATON TOKOBOM
3amuThl. O0IIast OIIEHKA TOKOBBIX 3alITHT.

6. Tokosvie HanpasIeHHbIE 3aAUUMDbL

6.1. ToxoBbic HAITPpaBJICHHBIC 3alIUThI

HpI/IHHI/IH )IeﬁCTBPISI TOKOBBIX HAITPABJICHHBIX 3alllWT. MakcumanbpHass TOKOBas HaIrpaBJICHHAA
3amuTa (HOCJ’IC,Z[HSISI CTyHCHL). TokoBas oTcedyka JIUHUH C ABYCTOPOHHUM ITUTAHUCM. 061_[[3.}1
OIICHKA TOKOBBIX HAITPAaBJICHHBIX 3aIlIHT.

7. 3awuma om K3 na 3emito 6 cemu ¢ 3a3eMaAeHHOU HeUmpanibio U Om 3AMbIKAHUL HA 3eMJII0 6
cemu ¢ U30JIUPOBAHHOU HEUMpAaibio
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7.1. 3amuta ot K3 Ha 3emitto B ce€TH C 3a3eMJICHHOW HEUTPAIbIO U OT 3aMbIKAaHWN Ha 3eMITIO B
CETU C U30JIMPOBAHHON HEUTPAJIbIO

TokoBast 3ammra HyineBol mnocnenoBarenbHoctd (T3HII) or K3 Ha 3emuto B cetu ¢
3a3€MJICHHOM HEUTpasblo. 3aluTa OT 3aMbIKaHUW Ha 3€MJII0 B CETU C U30JIMPOBAHHOW HEUTPAJIBIO.

8. Asmomamuueckoe noeniopHoe 8Kjliro4erue u ABMOMAMUYECKULL 8600 pesepea

8.1. ABToMaTnyeckoe MOBTOPHOE BKJIIOYEHHE U aBTOMATUYECKUI BBOJI pe3epBa
ABTOMatuueckoe noBTopHoe BKItoueHue (AIIB). ABTomaTnueckoe BKIIOUYEHHE PE3EPBHOTO
ncrounnka nutanus (ABP).

9. Hucmanyuounas 3auuma

9.1. JIucTaHioHHas 3alIuTa

[lpunuun geiictBus auctanimoHHou 3amutbl. Cxema BritoueHus HWOC. Crpykrypa
TPEXCTYMEHYaTON AMCTAHIIMOHHOMN 3amUThl. BriOop mapameTpoB cpabaThiBaHUs. XapaKTEPUCTUKU
cpabareiBanust MOC. OOiias onieHKa AUCTAaHIIMOHHBIX 3aIUT.

10. ﬂud)d)epeﬂuuaﬂbele nmoKoebvle 3auiuniovl

10.1. InddepennnanbHpie TOKOBBIC 3AIIUTHI

OOmass ~ xapakrepuctuka  Au(@epeHuranbHbIX  TOKOBBIX — 3allHUT. [TpononbHas
muddepeHnmanbHas TokoBas 3ammTa. JuddepennumanbHo-dazHas TokoBas 3ammra ¢ BY
OnokupoBkoi. HampaBneHHas 3ammuTa ¢ BBICOKOYACTOTHOW OnokupoBkoil. [lomepeunas
g depeHranbHas TOKOBask HallpaBlIeHHAs 3alIUTa NapayIeIbHBIX JIMHHAMN.

11. Penetinas 3awiuma u asmomamuxka C60prlx WUH. P€36D6MD0661H1/{€

11.1. Peneiinas 3amuTa 1 aBToMaTHKa cOOpHBIX IMH. Pe3epBupoBaHue

Buner nmoBpexaeHuit u tpeboBaHus K 3ammute. JuddepeHnnanbHas TOKOBas 3alluTa IIUH.
Henonnas nuddepennunanbuas TokoBas 3ammuTa muH. Jlorudeckas 3ammurta muH. ATIB mmH. Bus
pe3epBUpoOBaHus. Y CTPONMCTBO pe3epBUPOBaHUS 0TKa3a BeikItodarens (YPOB).

12. Penelnas 3auuma u agmomamuxa mpanchopmamopos

12.1. Peneilinas 3amuTa ¥ aBTOMaTHKa TpaHC(HOpMaTOpOB

[ToBpexaeHust 1 HEHOPMaJIbHBIE PEKUMBI paboThl TpaHchopmaTropoB. TpeboBaHuUs K peneitHON
3amure TpanchopmaropoB. JuddepennmanbHas 3ammTa Tpanchopmaropa. Ilpumeps! BoITOTHEHNS
nuddepeHaibHON TOKOBOM 3amuThl TpaHchopMaropoB. ['azoBas 3ammurta TpaHchopmaTopa.
JIByxcTyneHn4arass TOKOBas 3alMTa TpaHC(HOpMATOpOB HEOOJBIIOW MOIIHOCTH. 3aIlUTHI
Tpanc@opmaTopoB  OT BHemHUX Mexaydasueix K3, 3ammra TpancpopmatopoB U
aBrorpanchopmatopoB ot K3 wHa 3emmo (T3HII). 3amwmra TtpanchopmaTopoB U
aBTOTpaHC(HOPMATOPOB OT TMEPErpy3Kd pabouuM TOKOM. ABTOMAaTHYECKOE pETyJIUpOBaHUE
ko Punnenta tpancpopmanuu (APKT).

13. Penevnas auuma CUHXDOHHbBIX 2eHEPAMOPOE

13.1. Peneiinas 3amuTa CHHXpOHHBIX T€HEPATOPOB
[ToBpexaeHuss W  HEHOPMAJIbHbIE  pEeXHUMBl  paboThl  reHepartopoB.  IlpomonbHas
muddepeHManbHas 3ammra reHepatopa or Mexaydasueix K3. 3ammurta ot BHTKOBBIX K3 B
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00MOTKax craTropa. 3alluThl OT MOBPEKICHHIA B LIETIAX BO30YKICHHUs. 3alUTa TeHEpaTopa OT TOKOB
BHemHUX K3 u neperpy3ku pabounm TokoMm. TokoBas 3anura oOpaTHOM MOCIEA0BATEIBHOCTH.

14. Penetinas sawiuma on0Ka 2eHepam0p-mpchd)opMamop

14.1. Peneiinas 3amnuTa 6710Ka reHepaTop-TpanchopmaTop

OcobeHHocTH peneiHoi 3amuThl Onoka. [luddepeHnranbHbple TOKOBBIE 3aIIUTHI  OJIOKA.
3amuTa TreHepaTOpoB OT 3aMbIKaHUS OOMOTKM cTaTopa Ha 3€MIII0. 3aluTa OT TOBBIIICHHUS
HanpsokeHus. PesepBHble 3ammuThl Onoka or BHemHMX K3 u meperpy3ok. 3amura poTropa OT
neperpy3Kku. 3anuTa oT MoTepu Bo30yxaeHus1. KoMIieke peieiftHON 3auThl 0JI0Ka.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. PacueT TOKOBBIX OTCEYEK Ha JIMHUSX C OJJHOCTOPOHHUM IIUTaHUEM;
2. PacueT TOKOBBIX HalpaBJICHHBIX 3aIUT OT MHOroda3Hbx K3 B pagnanbHoii cetr ¢
JIByCTOPOHHUM NHUTaHUEM U B KOJIbLIEBOH CETH ¢ OJHUM UCTOYHUKOM IMUTAHMUS;
3. Pacuer TOKOBOM 3alUTHI HYJIEBOM MOCIIEOBATEILHOCTH B CETH C INIyX03a3EMJICHHOM
HEUTpAJIbIO;
4. Pacyer TpexCTyIleHYaTON AUCTAHIIMOHHOMN 3allUThI JIMHUKA OT MHOTO(ha3HbIX K3 B cetu ¢
OJIHOCTOPOHHUM NUTaHUEM;
5. IluceMeHHBIN OnPOC;
6. Pacuer ycTaBoK ¥ IpoBepka 4yBCTBUTENIbHOCTH MT3 B ceTu ¢ 0IHOCTOPOHHUM IUTAHUEM.
Bri6op cxem 3amut. KontponsHas padora Nel;
7. Pacuer 3amuT Tpanchopmaropa;
8. Peneiinas 3ammra reHepaTopoB. Pacuer nmpomonbHOi quddepeHnnaibHoil TOKOBOH
3alIUThl TypOOTreHepaTopa;
9. Pacuer 3amuThl NapajuleIbHbIX JIMHUN HanpskeHuem 35 kB;
10. CooTHOMLIEHHS TOKOB U HAIIPSKEHUM U BEKTOPHBIE JUarpaMMbl IPU KOPOTKHUX
3aMbIKaHUSX B JINHUU U 3a TpaHc(hopMaTopaMu co cxemamu coennHeHuit Y/A-11 u A/Y-11;
11. Pacuer nuddepenunansro-dasznoit 3aumrsl (AD3) nuaun 110 kB;
12. PacueT TpexcTyneH4aTol TOKOBOH 3aniuThl OT MHOTrOo(a3Hbeix K3 B ceTu ¢
OJTHOCTOPOHHUM NuTaHueM. Pa3paboTka pa3HECEeHHBIX CXEM 3allUThI.

3.4. TeMbl 1a00paTOPHBIX padoT
1. OnpeneneHne TOKOpacpeaAeTIeHUS B CXeMaX TOKOBBIX 3aIlIUT U OIIEHKA UX
qyBCTBUTEIHHOCTH;
2. ToxoBas 3aIIMTa CO CTYNEHYATON XapaKTePUCTUKON BbIIEPKKU BPEMEHU OT MHOTO(a3HbIX
K3;
3. MakcumanbHasi TOKOBas 3alIMTa C HE3aBUCUMOM XapaKTEpUCTHUKOMN BBIIEPKKU BPEMEHHU.

3.5 KoncyabTanum

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. OOb6cyxnaeHnue MatepuaioB Mo Borpocam pasnena "Benenue B kypc «Peneiinas 3amura u
aBTOMATHU3ALMSI DJIEKTPOIHEPIETUUECKUX CHCTEM»"

2. OOcyxIeHHe MaTepualioB MO BOIpocaM paszfena "BekTopHble AWarpaMMbl TOKOB H
HanpspkeHnit npu K3 B 99C"

3. OOcyxaeHue MaTepuajoB IO Bompocam paszaena "TOKOBbIE 3aIlIMTBl OT KOPOTKHUX
3amMbIKaHUN"
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9.

10.
11.

12.

13.

14.

OOcyxneHne MaTepuanioB MO BoIpocaM paszjiena "MakcuMmanbHas TOKOBas 3allWTa OT
MHoroda3zubix K3"

OO6cyxaeHne MaTepuaioB o BompocaM paszaena "Ilapamerpsl cpaGaThIBaHUS M CXEMBI
TOKOBBIX 3aIIUT CO CTYMEHYAThIMU XapaKTEPUCTHUKAMH BBIIEPIKEK BpeMEHH"

OO6cyxeHre MaTepraioB Mo BorpocaM pazjena "TokoBbIe HalpaBIeHHBIC 3alITUTH"
OOcyxaeHrue maTepralioB 10 BompocaMm pazjaena "3ammurta or K3 Ha 3emiio B ceT ¢
3a3€MJICHHOM HEWTpajabl0 M OT 3aMbIKAHMM Ha 3€MJII0 B CETH C HM30JMPOBAHHOU
HEeUTpabIO"

OOcyxneHne MarepuaJioB 10 BOmpocaM paszzaena "ABTOMATHYECKOE IMOBTOPHOE
BKJIFOUEHHUE U aBTOMAaTUYECKUI BBOJI pe3epna’

OO6cyxeHre MaTepualoB Mo BorpocaM pazzaena "JuctanmuonHas 3ammura”

OO6cyxaeHrne MaTepralioB 1o Borpocam pasnena "Juddeperiuanbabie TOKOBBIE 3aIUTHI"
OOcyxneHrne MarepualioB IO BolpocaM pasnena "PeneiiHas 3amura W aBTOMAaTHKA
cOopHBIX muH. Pe3epBupoBanue”

OOcyxneHrne MarepualioB IO BompocaMm pasjaena '"PeneliHas 3ammra ¥ aBTOMAaTHKA
TpanchopmaTopoB"

OOcyxxneHue MaTepuajlioB IO BompocaMm pasnena "PeneliHas 3ammTa CHHXPOHHBIX
reseparopon"

OOcyxneHrue matepuanoB IO Bormpocam paszieina "PeneitHas 3ammra 0510Ka TeHepaTop-
Tpanchopmatop"

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

3amiaHupPOBaHHbIE PE3YJIbTATHI

Howmep paziena quciuminHel (B COOTBETCTBUU € 11.3.1)

O11eHOYHOE CPEICTBO

00y4YeHUs IO TUCITUTLIINHE Kozer 112(3/4|5(6|7(8|9]10(11 12|13 14 (THIT ¥ HAUMEHOBAHHUE)
(B COOTBETCTBHH C pazjaesioM 1) HHIRATOPOB

3HaTh:

MIPUHIIMIIBI BHITOJIHEHUS KonTponbnas pabora/IlucemeHHbIi

KOMILIEKCOB P3A OCHOBHEBIX V203 + + clelel sl +1 4 + | ompoc «Peneiinas 3ammra 1

00BEKTOB aBTOMAaTHU3alIMsI SJIEMEHTOB

AJIEKTPOIHEPTETHIECKUX CUCTEM HHEPTOCHCTEM

TEXHUUYECKUE CPECTBA PacuetrHo-rpaduueckas

peanuzanuu yctporcts P3A N-2mk-3 + |+ |+ |+ paboTa/3ammTa THIIOBOTO pacyera

ANEKTPOIHEPTETUYECKUX CUCTEM

Ymersb:

pPaccUMTHIBATh MapaMeTPhl Jowmamrnee 3ananue/KontponbHas

ycrpoiicts P3A pabota Nel «TokoBble cTyneHYaThble

ANEKTPOIHEPTETUYECKUX CUCTEM 3aIUThDY

WJT-211k-3 + + |+ + + |+ Jomamrnee 3ananne/KontpoiabHas

pabota No2 «TokoBbie
HaIPaBJICHHBIC U JUCTAHIIMOHHBIE
3aIUTHI TUHUIY, «3aIUTHI C
a0COJIFOTHON CEJIEKTUBHOCTBIO)

OLICHUBATh YYBCTBUTEIHHOCTh PacuetrHo-rpaduueckas

pacCYMTaHHBIX YCTPONCTB paboTa/3amuTa TUIIOBOTO pacyeTa

PEJICHHON 3AIIHUTBI W-2rik-3 + o+ Jomaninee 3aganue/KoHTposbHas
pabota Nel «TokoBble cTyneH4aTble
3aIUTHDY

paboTath C yCcTpoHCTBaMH JlaGopatopHasi paboTa/3auTsl

pENeHOM 3aIIUThI NJ-2mx-3 + + |+ 71a00paTOPHBIX paboT

HJIEKTPOIHEPTETHUECKUX CUCTEM
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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
6 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa TunoBoro pacuera (PacuerHo-rpaduueckas pabota)
2. 3amuThel Ja00paTopHbBIX padot (JlabopaTopHas pabora)

Dopma peanmsaruu: [Tncemennas pabota
1. ITucemennsIit onpoc «PerneiiHas 3a1iMTa 1 aBTOMATU3AIUS 3JIEMEHTOB YHEPTOCUCTEM))
(KontpomnpsHas paborta)

Dopma peanuzauuu: IlpoBepka 3aganus
1. Kontponbnas padora Nel «TokoBble cTynen4arsie 3ammThl» ([JloManinee 3a1anue)
2. KonrposbHas padora Ne2 «TokoBble HallpaBJICHHbIE U AUCTAHIIMOHHBIE 3ALIUTHI IUHUIA»,
«3amuThl ¢ a0COIIOTHOM CENEKTUBHOCTHIOM (JloMarHee 3amanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp No6)
3adeT BBICTABIISCTCA 10 COBOKYITHOCTH PE3YJIbTATOB TEKYIIETO KOHTPOJIS

B numnmnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

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

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCLHUIIJINHBI

5.1 IleyaTHble U YJIEKTPOHHbIE HU3IAHNS

1. Kpusenkos, B. B. Peneitnas 3anmra u aBToMaTHKa SHEPTOCUCTEM : yueOHOE TTocoOue o
HarnpaBieHnio 140400 "DrnekTposHepreTHKa U AEKTPOTeXHUKA", MOYJIb "DieKkTposHepreTuka” /
B. B. Kpusenkos ; pea. A. ®. [Issxos ; Har. uccnen. yu-tr "M3OU" . — M. : U3zn-Bo MOU, 2012 . —
164 c. - ISBN 978-5-7046-1377-0 .

http://elib.mpei.ru/elib/view.php?id=5007;

2. bacc, O. U. Peneiinas 3ammuTa 31€KTPOIHEPreTHYECKUX CUCTEM : ydeOHOe TocoOue JUIst By30B 110
HaIMpaBJICHUIO "DNEKTposHEepreTuka" o qucuuIuinHe "PeneiiHas 3amura 3JIeKTPOIHEPTreTHUYECKUX
cuctem"" / D. U. bacc, B. I'. Jloporynies ; Pen. A. ®@. JIpsikoB . — 2-e u3a., crep . — M. :

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

3. Anexkcees, O. I1. CoopHHK ynpakxHeHUi 110 Kypey "PerneiiHas 3amuTa u aBToMaTu3anus
aneKkTposHepreTudeckux cucrteM". Yacts 1 : mig ctynentoB no Hanpasiennto 13.03.02
"JnexkTposHepreTuka u snekTporexuuka” / O. I1. Anekcees, P. B. Temkuna, b. A. Cadponos ; pen.
P. B. Temkuna ; Ham. uccnen. yu-t "MOU" . — M. : U3n-Bo MOU, 2016 . — 44 c.
http://elib.mpei.ru/elib/view.php?id=8646;

4. Anexcees, O. I1. CoopHuK ynpaxxHeHUH 110 Kypcy "Perneitnas 3ammra 1 aBTOMaTH3aIus
ANEKTpOdHEpreTuueckux cucrem". HacTtp 2 : 151 CTY/IEHTOB 10 HAMPaBJICHUIO "DIEKTPOIHEPreTHKa
u snektporexHuka" / O. I1. Anekcees, P. B. Temkuna, b. A. Cadpponos ; pea. P. B. Temxuna ; Ha.

17



uccien. yu-t "MOU" . — M. : U3n-8o MOU, 2017 . - 68 c.
http://elib.mpei.ru/elib/view.php?id=9303;

5. Temkuna, P. B. Peneiinas 3ammra 1 aBToMaTu3aus 3JEKTPOIHEPTETHUECKUX CHCTEM : COOPHHK
3aJa4 U yrnpaXHeHUH 1o Kypcy "Peneiinas 3amura u aBToMaTu3aius 3JeKTPOIHEPreTHUECKUX
cucreM" o Hanpasienuto 13.03.02 "DnexTposnepreTrka u snekrporexHuka' / P. B. Temkuna, O.
O. Hukonaesa, b. A. Cadponos ; pea. P. B. Temkuna ; Ham. uccnen. ya-t "MOU" (HUY"MOHN") .
— Mocksa : U3g-80 MDU, 2019 . — 56 c. - ISBN 978-5-7046-2217-8 .
http://elib.mpei.ru/elib/view.php?id=11051;

6. Peneiinas 3amura 1 aBTOMaTH3aLUs 3JIEKTPOIHEPreTHIECKUX cUcTeM: [B 2 u.]. Y.1 : mpakTukym
no Hanpasiennto 13.03.02 "DnexkrposHepreTuka u nekrporexuuka" / B. B. bynkun, P. B.
Temkuna, b. A. Cadponos, [u ap.], Hau. uccaen. ya-r "MON" (HUY"MDHU") . — Mocksa : U31-Bo
MDBU, 2019 . — 48 c. - ISBN 978-5-7046-2219-2 .

http://elib.mpei.ru/elib/view.php?id=11100;

7. Peneiinas 3a1iyMTa 1 aBTOMaTU3aIMs SJIEKTPOIHEPreTUUECKUX cucteM: [B 2 4.]. Y. 2 : mpakTUKyM
no HarnpasyieHuto 13.03.02 "Dnekrposnepreruka u anekrporexuuka” / B. B. byakun, P. B.
Temkuna, b. A. Cadponos, [u np.], Hau. uccnen. yu-t "MON" (HUY"MBHN") . — Mocksa : U3a-Bo
MD3BU, 2019 . - 40 c. - ISBN 978-5-7046-2220-8 .

http://elib.mpei.ru/elib/view.php?id=11101;

8. IpsxoB A. @., OBuapenko H. U.- "MukponponeccopHasi aBTOMaTHKa U pejieiiHas 3amura
3JICKTPOIHEPreTHIeCKuX cuctem", (2-¢), UzmarensctBo: "MU3naTensckuii om MOUN", Mocksa, 2010
-(336¢.)

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

9. TemkuHa, P. B. Peneitnas 3ammura u aBTOMaTU3aIMs YJICKTPOIHEPTETUICCKUX CUCTEM : YIeOHOE
nocobue 1o Hanpasieruio 13.03.02 "DnekrposHeprerrka u 3nekrporexnuka’ / P. B. Temkuna, O.
O. Hukomaesa, Har. uccnen. ya-t "MOU" (HUY"MOU") . — Mocksa : M3n-8o MOU, 2021 . — 248
c. - ISBN 978-5-7046-2505-6 .

http://elib.mpei.ru/elib/view.php?id=118809.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecreyeHue:
1. CIO "TIpomerteit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiiun, Coepmxas, BK u mp).

5.3 UuTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. ba3a nannbix Web of Science - http://webofscience.com/

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

6. HainonanbHas 3JieKTpOHHAsi ouémoTeka - https://rusneb.ru/

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

8. IopTan oTKPHITHIX AaHHBIX Poccuiickoii @enepanum - https://data.gov.ru

9. ba3a oTKpPBITHIX JaHHBIX MPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
connagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTr0 pa3Butus PO -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX AaHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHunst Homep OcHanenne
ay AU TOPHH,
HAHMEHOBaHHe
VY4eOHble aynuTopun XK-120, cepBep, KOHAULIUOHED
JUIsL IPOBEJICHUS MaruHHBIN 3471
JIEKIIMOHHBIX 3aHATUN U NBL{

TEKYIIETO KOHTPOJIA

VY4eOHble aynuTopun
JUTS1 IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,

KP u KII

J11-406, YueOHas
ayIUTOpPHUS

napra co CKaMbei, CTOJI IPenoiaBaresis, CTYI,
JIoCcKa MeJIoBas

VY4eOHble aynuTopun

H-116, Yuebnas

CTOJ, CTYJI, IKad, CTeH ] YIeOHBIA

JUTSI IPOBEICHUS naboparopust
nabopaTopHbIX 3aHsaTHi | Kadenpsl P3uAD
Y4eOHble ayIuTOpUN J1-116, YueOnas CTOJ, CTYJI, MKad, CTeH ] Y4eOHBIi
JUISL IPOBENIEHUS naboparopus
MIPOMEXKYTOUHOU kadenpsl P3uAD
aTTecTalluu
[Tomemenus st I'-206, Kpeciio paboyee, CTyJI, mKad s JOKYMEHTOB,
CaMOCTOSITENILHOM AcniupaHTtckas CTOJI MUCbMEHHBIN, TyM0a, KOMIIBIOTEPHAS CETh C
paboThI kadenpsl BBIXOZIOM B MIHTEpHET, KOMITBIOTEP NIEPCOHATBHEIH,
"I'BUD" IIPUHTEP, KOHAULMOHED
[Tomermenus st J1-406, Yuebnas napTa co CKaMbel, CTOJI IIPernogaBarTes, CTy,
KOHCYJIBTUPOBAHUS ayJIuTOpus JIOCKa MeJoBast
[Tomewmenus nis I'-225, KnagoBas CTEJUTAXK JJISI XPAaHEHUS HHBEHTApPs, CTYJI, CTOJI
XpaHeHus Kadenpsl MUCHbMEHHBIN, KOMIBIOTEPHAS CETh C BHIXOJIOM B
o0opynoBaHus U "TBUD" WHuTepuer, HaOOp UHCTPYMEHTOB IS

y4eOHOT0 MHBEHTaps

npOoUIAKTUIECKOTO 00CTYKUBAHUS
000py0oBaHus, HAOOPHI IEMOHCTPAITMOHHOTO
000py/nOBaHusl, apXUBHBIC JOKYMEHTBI, JUILIOMHbBIE
U KypcOBbI€ pabOThI CTYIEHTOB, KaHLIEISPCKUI
MIPUHA]JISKHOCTH, 3al1aCHbIE KOMIUICKTYIOIINE s
000pyI0BaHMs1, CMEHHBIE 3amyacTty 1t OBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Peneiinas 3alllUTa SJICKTPOSHCPICTUHICCKUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 KontpoasHas padora Nel «TokoBsie cryneH4aTsie 3amuTh» ([lomaniaee 3aganue)

KM-2 KontponbHas pabota Ne2 «TokoBbIe HalIpaBICHHBIC U JUCTAHIIMOHHBIC 3aITUTHI JIMHUN,
«3anmThl ¢ aOCOTIOTHOM CceleKTUBHOCTHION (JlomalHee 3a1aHue)

KM-3 Ilucemennslii onpoc «PeneliHas 3amuTa 1 aBTOMaTH3AIMS YJIEMEHTOB YHEPTOCUCTEM
(KonTponwsHas pabora)

KM-4  3amura TunoBoro pacuera (PacuetHo-rpaduueckas padbora)

KM-5 3amuTsl 1abopaTopHbix padot (JJabopaTopHas padora)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Munexc KM- | KM- | KM- | KM- | KM-
Howmep Pasznen mucouniainHbl KM: 1 2 3 4 0
pasjena Henens 6 11 12 13 14
KM:
1 Beenenue B kypc «Penelinas 3amura u
ABTOMATHU3AIHS JIEKTPOIHEPTETUUECKUX CHCTEM»
11 Beenenue B kypc «Penelinas 3amura u +
' ABTOMATHU3AIMS JIEKTPOIHEPTETUUECKUX CHCTEM)»
2 BekTopHble AuarpaMMbl TOKOB M HanpsbkeHuit npu K3
B DDOC
BekTopHble AuarpaMMbl TOKOB M HanpsbkeHuit npu K3
21 + + +
B DDOC
3 TokoBbI€ 3aIIUTHI OT KOPOTKUX 3aMbIKaHUI
3.1 ToxOBBI€ 3aIIUTHI OT KOPOTKUX 3aMbIKaHUI +
4 MaxkcuMmanbHasi TOKOBasi 3amuTa oT MHOrodasusix K3
4.1 MakcumanbHasi TOKOBas 3amura oT MHOTO(ha3Hbix K3 + + + + +
[TapameTpsl cpabaThIBaHUS M CXEMBI TOKOBBIX 3aIIIUT
5 CO CTYIEHYAThIMHU XapaKTEPUCTUKAMU BBIICPKEK
BpEMEHU
[TapameTpsl cpabaThIBaHHS U CXEMBI TOKOBBIX 3aIllUT
5.1 CO CTYIIEHYaThIMM XapaKTEPUCTUKAMH BbIIEPKEK + + +
BpEMEHU
6 ToxoBbIC HAMPABJICHHBIC 3AIUATHI
6.1 ToxoBbIe HaIpaBJICHHBIC 3aIIUTHI + + + +
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3ammuta ot K3 Ha 3eMIIIO B CETH C 3a3€MJIEHHOU

7 HEUTPAJIbIO U OT 3aMbIKaHUM Ha 3€MJIO B CETH C
M30JIMPOBAHHON HEUTPAJIBIO
3amuTa ot K3 Ha 3emi1t0 B CETH € 3a3€MJIEHHON
7.1 HENTpasblo U OT 3aMBbIKaHUI Ha 3eMJTIO B CETH C + +
M30JIMPOBAHHON HEUTPAJIbIO
8 ABTOMaTHYECKOE MOBTOPHOE BKIIOYCHHE U
ABTOMAaTUYECKUI BBOJI pe3€pBa
8.1 ABTOMaTHYECKOE MOBTOPHOE BKIIOYCHHE U +
' ABTOMAaTUYECKUI BBOJI pe3€pBa
9 JluctaHuroHHas 3anura
9.1 JlucraHimoHHas 3amuTa + +
10 JuddepeHnraibHple TOKOBBIC 3aIUTHI
10.1 | duddepeHnnanbHbie TOKOBBIC 3AIUTHI +
11 Penetinas 3ammuTa 1 aBTOMaTuKa COOPHBIX IIUH.
PesepBupoBanue
111 Penetinas 3ammuTa 1 aBTOMaTuKa COOPHBIX IIUH. +
' PesepBupoBanue
12 Penetinas 3ammTa 1 aBTOMaTuKa TpaHCHOPMATOPOB
12.1 | Peneiinas 3ammra 1 aBTOMaTHKa TpaHCHOpMaTopoB +
13 Peneitnas 3amura CHHXpOHHBIX T€HEPATOPOB
13.1 | Peneiinas 3ammTa CHHXPOHHBIX T€HEPATOPOB +
14 Penetinas 3ammuTa 010Ka reHepaTop-TpanchopmaTop
14.1 | Peneitnas 3ammra 6110Ka TeHepaTop-TpaHcGopmaTop +
Bec KM, %: 10 15 40 30
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