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

HaumeHoBaHue 06pa3oBaTejibHOI NPOrpaMMbl. JHEProyCTAHOBKHM Ha OCHOBE BO300OHOBJIsIEMbIX HCTOYHHKOB
HePrum

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
PEJIEUHAS SAINUTA SJIEKTPOSHEPIT'ETUYECKUX CUCTEM

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

6 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie padoThI

6 cemecTp - 12 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

6 cemecTp - 75,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:

JlomaiHee 3aganue
KontpoabsHnas padora
PacuerHo-rpajguyeckas paéora
JlabopaTopnasi pa6ora

IIpomeskyTouHast aTTecTALUS:

3ayer c oneHKoOI

6 cemectp - 0,3 yaca;

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Hukonaesa 0.0.

WaenTudmKaTop H145c98bl-NikolayevaOO-1194867

0.0. Hukonaesa

(LOIKHOCTB)

COI'ZTACOBAHO:

(mozmycs)

(pacupoBKa MOAKCH)

PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
o CseneHva o snagensuye L3N M3K
06p330BaTeHBHOI/I Bnageneyu BacbkoB A.l'.
HpOFpaMMBI WaenTudmKaTop R1lc6ebeOf-VaskovAG-eb5ccd67 A.F. BaCBKOB
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHUE)

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

3 o < CseneHva o snagensuye L3N M3K TA.

ABCIYIOIINHN BBIITYCKarOMCH Brageneu [WecTonanoea T.A.

Ka(bez[pbl Waentudukatop R :a486bb1-Shest0paI0vaTA-2b9205 I_HeCTOHaHOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmuch) (pacmudpoBKa MOAIHCH)

3BaHUE)



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, Cnocob0B pacyeTa napameTpoB ycTpoicTB P3A 1 olleHKH NPUHUMAaEMBbIX pPELIeHHH
3agaum QU CHUIITTHHBI
- OCBOCHHE 3HAHUU O MPUHIMIAX TOCTPOCHUS U TEXHUYECKHUX CPEJICTBAX PEJICHHOM 3aIlUThI U
aBTOMATU3ALNH JIEKTPOIHEPIETUUECKUX CUCTEM;
- (hopmupoBaHUEe yMEHUS pacCUUTHIBATH apaMeTPhl YCTPONUCTB peNeiiHON 3alUThl U aBTOMAaTUKH
AJIEKTPOIHEPTETUYECKUX CUCTEM U aHAIM3UPOBATh MIOJIyYaeMbl€ PE3YyJIbTaThl;
- IpHOOpETEeHNE IEPBUYHBIX HABBIKOB PabOTHI C YCTPOHCTBAMU PEICHHOMN 3alIUThl 1 aBTOMAaTUKU
AJIEKTPOIHEPTETUYECKUX CUCTEM.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs 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 3HaTh.
3HAHUE XaPAKTEPUCTUK U 3HAHHWE OCHOBHBIX BUJIOB - IPUHIUIIBL BBITTOJTHEHHUA KOMIUIEKCOB
0COOEHHOCTEH pEeNeHOM 3aIlUTH U P3A 0CHOBHBIX 00BEKTOB
3JIEKTPOIHEPTreTUUECKUX aBTOMAaTHU3aluU SJICKTPOSHEPreTUIECKUX CUCTEM,
CHCTEM, CITI0COO0B AIEKTPOIHEPrETUUECKUX - TCXHUICCKUC CPEICTBA pealln3alun
IPOU3BOJCTBA, TPAHCIIOPTA | CHCTEM ycTpoicTB P3A 31eKTpOIHEPreTHIECKUX
Y HUCIOJIb30BaHUS CHCTCM.
3JIEKTPOIHEPTUU
YMETB:
- paccuuThIBaTh NapaMeTpbl yCTPOMCTB
P3A 31eKTpo3HEpreTH4eCKUX CUCTEM;
- OLICHUBATh YyBCTBUTEJIILHOCTh
pPacCUMTAHHBIX YCTPOMCTB PEIIEUHON
3aIUTHI;
- paboTaTh ¢ ycTpolicTBaMU peeiHoi
3aIUTHI AIEKTPOIHEPTETUYECKUX CUCTEM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTelIbHON IporpaMme
OHeproycTaHOBKM Ha OCHOBE BO30OHOBIISIEMBIX MCTOYHHMKOB 3Hepruu (nanee — OIIOII), nanpaBieHus
noaroroBku 13.03.02 DnekTposHepreTMka U JJIEKTPOTEXHUKA, YpPOBEHb OOpa30BaHMS: BBICLIEE
oOpa3oBaHue - OakaiaaBpuar.

bazupyercs Ha ypoBHE cpeaHero oo1mero oopa3oBaHus.

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




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

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
«Peneitnas 3ammura 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:
aBTOMAaTH3AIIH [1], cTp. 15-17
3JIEKTPOIHEPTETHIECKU
X CHCTEM»
2 BekropHbIe 1uarpamMMbl 17 2 4 2 - - - - - 9 - 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 17 2 4 2 - - - - - 9 - 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], cTp. 30-41
[3], 4-15
[7], 6-15

ToxoBbIe 3aIIUTEI OT
KOPOTKHX 3aMbIKaHUI

3.1

ToxoBrble 3alIUTHI OT
KOPOTKHX 3aMbIKaHU

Iloozomoska K mekywiemy KOHMPOJI0:
IToBTOpenne maTepuana no paszaeny "TokoBble
3aIUTBl OT KOPOTKHUX 3aMbIKaHUI"

H3yuenue mamepuanoe 1umepamypHslx
UCMOUHUKOB:

[2], cTp. 16-21, 42-44

MakcumaipHas
TOKOBasl 3aIllMTa OT
mHorodasnsix K3

18

10

4.1

MakcuManbHas
TOKOBasI 3allIUTa OT
mHorodasnsix K3

18

10

Ilod2omoeka pacuemno-zpaguueckozo
3adanua: BrIoHEHUE COOTBETCTBYIOLIEH
4acTH pacueTHO-rpaduIeckoii paboThI MO
pasneny "MakcuMalnbHasi TOKOBas 3aluTa OT
MHorodasneix K3". 3ajanue BhIOJIHSAETCS
VHIUBUAYAIBHO TIO BapUAHTaM.

Iloozomosxka K KOHmpoibHOU pabome:
W3y4yenue MaTepuaioB 10 pa3aeiny
MakcumanabHas TOKOBas 3aIiTa OT
MHorodasHeix K3 u moaroroska k
KOHTPOJBHOI paboTte

Ilod2z0moeka 0omauinezo 3adanusn: JlomaniHee
3aJJaHKe BBIJIACTCS CTYICHTaM 0 U3yYCHHOMY B
paznene "MakcumalibHas TOKOBasl 3alllUTa OT
MHoTo¢a3Hbx K3" Marepuany B Bue
yHOpaxHEeHUs U3 cOOpHHKa. 3agaHne
BBITIONTHAETCS] HHIWBUYaITbHO 110 BapUaHTaM.
Iloozomoeka K npaKmuyecKum 3aHAmMuIM:
M3yueHne marepuana o pasieny




"MaxkcuManbHas TOKOBas 3al[UTa OT
MHorodasHeix K3" moaroroska K BEITOJIHEHHIO
3aJaHUi Ha IPaKTHYECKUX 3aHATHIX
Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
3aJauy BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
TaK K€ NU3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
paszene "MakcuManbHasi TOKOBAsI 3alllTa OT
MHorodasueix K3" marepuany.
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKO8:
[1], erp. 12-15, 18-20
[2], cTp. 63-66, 50-55
[3], 16-23
[6], 23-33

ITapameTpsbl
cpabaThIBaHUS M CXEMBI
TOKOBBIX 3aIIUT CO
CTYHEHYATHIMH
XapaKTepUCTHKaMHU
BBIJIEP)KEK BPEMEHH

19

5.1

ITapameTpsl
cpabaThIBaHUsI 1 CXEMBbI
TOKOBBIX 3aIIIUT CO
CTYNICHYAaTbhIMU
XapaKTCpHUCTUKaAMU
BEIJICP)KEK BPEMEHH

19

Ilodzomoeka pacuemno-zpaguueckozo
3a0anua: BIOHEHUE COOTBETCTBYIOLIEH
4acTH pacueTHO-TpaduIecKkoit paboTHI Mo
paszgeny "[lapaMeTphl cpabaThIBaHUS U CXEMBI
TOKOBBIX 3aIIUT CO CTYNEHYATHIMH
XapaKTepUCTUKAMHU BBIZIEPKEK BpeMeHH".
3a/iaHne BHIMOTHIETCS UHIUBUAYATBHO IO
BapUaHTaM.

Ioozomoeka domauinezo 3adanus: Jlomauitnee
3aJlaHue BBIJAETCS CTYACHTaM 0 U3YYCHHOMY B
paszaene "[lapameTpsl cpabaTBIBAaHUS U CXEMBI
TOKOBBIX 3aIIIAT CO CTYIIEHYATHIMU
XapaKTepUCTHKAMH BBIZICPKEK BpEMEHHU"
MaTepHualy B BUJE YIIPAKHEHUS U3 COOpHUKA.
3aiaHue BBINONHIETCS HHIUBUAYAIbHO MO
BapHaHTaM.

Ilod20moeka K nPAKMUYECKUM 3AHAMUAM:
Wzyuenne matepuana mo pasgeny "[lapamerpst
cpabaThIBaHMsI M CXEMbI TOKOBBIX 3aIIUT CO
CTYMEeHYATHIMU XapaKTEPUCTUKAMHU BBIJCPIKEK
BpeMeHH" MOATOTOBKA K BBITIOJHEHHUIO 3aJaHMI
Ha TMPaKTHYECKUX 3aHATHIX




Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHHS 33/1aHUH 110 JJaOopaTopHOW padbore
HEOOXO0MMO NPEIBAPUTEIEHO U3YUHUTh TEMY U
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ N3y4UTh BONPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszgene "IlapameTpsl cpabaTHIBAaHUS U CXEMBI
TOKOBBIX 3aII[UT CO CTYNECHYaTBIMU
XapaKTEePUCTUKAMH BBIAEPKEK BpeMeHH"
Marepuay.

Ilodz0mogKa K meKyuiemy KOHmMpOJio:
IToBTOpEeHue MaTepuana no pasaeny
"ITapameTps! cpabaThIBaHHS M CXEMBbI TOKOBBIX
3alIUT CO CTYINICHYATBIMU XapaKTCPUCTUKaMHU
BbIJIEp’KEeK BpeMeHH"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

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

6 ToxoBbIE 15
HanpaBJIeHHBIE 3alIUTHI
6.1 ToxoBsIe 15

HalpaBJICHHBIC 3alIUThI

Ilo020mo6Ka K npaKmuuecKum 3aHAmuiIm:
W3yuenne maTepuaina no paszgeny "Tokossie
HaIpaBJICHHBIE 3aIIUTHI" TIOJrOTOBKA K
BBITIOJTHEHUIO 33J]aHUI HA IPAKTHUECKUX
3aHATHUAX

Iloozomoska domawnezo 3adanusn: Jlomamniaee
3aJJaHHe BBIIACTCS CTYICHTaM 0 U3yYCHHOMY B
paznene "TokoBbIe HalpaBJI€HHbIE 3aIIUTHI"
MaTepHualy B BUJE YIIPAKHEHUS U3 COOpHUKA.
3aaHue BBINOIHIETCS HHIUBUAYAIbHO MO
BapHaHTaM.

Iloozomoexa k mexyuwiemy KOHmpoaio:
IToBTOpenne maTepuana mo paszaeny "ToxoBbIe
HampaBJICHHBIE 3aIUTHI"

H3yuenue mamepuanog nunmepamypHuvix
UCMOYHUKOB:

[1], ctp. 26-30




[2], cTp. 78-102

[4], 5-15
[5], 7-25
7 3amura ot K3 Ha 15 Hoozomoeka domauinezo 3adanus: Jlomaunitee
3eMJIIO B CETH C 3aJaHNe BBIIACTCS CTYyIEHTaM 0 U3yYCHHOMY B
3a3€MJIEHHOM paszgene "3ammra ot K3 Ha 3emiro B ceTH ¢
HEUTPaJbIO U OT 3a3€MJICHHOM HEUTPAJIBIO U OT 3aMbIKAaHUN Ha
3aMBIKaHUN Ha 3eMJTIO B 3eMJIIO B CETH C H30JIMPOBAHHON HEUTpaipio”
CEeTH C M30JIMPOBAHHON MaTepHally B BUJIC YIIPAKHEHUS U3 COOpHUKA.
HEUTPaIbIO 3amaHue BHITOTHACTCS HHINBUAYAIBHO TIO
7.1 3amura ot K3 Ha 15 BapHaHTaM.
3eMJIIO B CETH C Ilodzomogka K npaKmuuecKum 3aHAMUAM:
3a3eMJICHHOU W3yuenne maTepuana 1o paszaeny "3amura ot
HEUTpasbio ¥ OT K3 Ha 3emitto B ceTH ¢ 3a3eMIICHHOI HEeHTpabio
3aMbIKaHHUH Ha 3eMJIIO B 1 OT 3aMbIKaHHI Ha 3€MJIIO B CETHU C
CETHU C U30JIMPOBAHHOMN M30JIMPOBAaHHON HEUTpabi0" MOATOTOBKA K
HEUTpaNIbIo BEITIOJTHEHUIO 3aJJaHUH Ha MIPAKTHYECKIX
3aHATHAX
Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpEeHne Marepuana no pasaeny "3amura
ot K3 Ha 3eMu110 B ceTu ¢ 3a3eMJIEHHOM
HEUTPAJIbIO U OT 3aMbIKAHUI HA 36MJIIO B CETH C
H30JINPOBaHHOI HeHTpapio"”
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], ctp. 31-33
[2], cTp. 66-70, 233-249
[3], 32-43
8 ABTOMaTHUYECKOE 4 Ilodzomoeka K meKyuiemy KOHmMPOJIio:
MTOBTOPHOE BKJIFOUCHUE [ToBTOpeHNe MaTepHaa 1Mo pa3aeny
Y aBTOMAaTUYECKUI " ABTOMaTH4Y€CKOE IIOBTOPHOE BKIIOUYEHHUE U
BBOJl pe3epBa aBTOMAaTHUYECKUI1 BBOA pe3epBa’
8.1 ABTOMaTHUECKOE 4 H3yuenue mamepuanog 1umepamypHsix
MIOBTOPHOE BKJIIOYECHHUE UCHIOUHUKOB:
U aBTOMAaTU4ECKHI [1], 54-61
BBOJ pe3epBa
9 JucranmnmonHas 8 Iloo2omoexa K npakmuyecKum 3aHAMUAM:
3anmra W3yuenne maTepuana 1mo pa3aeiy
9.1 JlucraHIMOHHAs 8 " JlucTaHIIMOHHAS 3aIuTa" MOArOTOBKA K
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3amuTa

BBITOJTHCHUIO 33JJaHHUI HA MTPAKTHYCCKUX
3aHATHAX

Hoozomoeka domauinezo 3adanus: Jlomaniee
3aJaHNe BBIIACTCS CTYyIEHTaM 0 U3yYCHHOMY B
paszene "JlucTaHIIMOHHAS 3amIuTa" MaTepHATY
B BUJIE yIIpaKHEHUS U3 cOOpHUKA. 3aJaHne
BEITIOJTHACTCS. MHAWBUAIYAIBHO IT0 BAPHAHTAM.
Ilo0z0moeKa K meKyuiemy KOHmMpo.Jiio:
[ToBTOpeHNe MaTepHaa 1mo pasaeny

" JlucraHMOHHAS 3auTa"

H3yuenue mamepuanos iumepamypHsLx
UCHMOYHUKOB:

[1], cTp. 4-33
[2], ctp. 119-123
[5], 5-16
[8], 231-240

10

JuddepernnansHere
TOKOBBIC 3aIIUTHI

12

10.1

JuddepernnansHere
TOKOBBIC 3aIUTHI

12

Iloozomoska domawinezo 3adanus: Jlomamiaee
3aJlaHue BBIAAETCS CTYICHTaM I10 H3y4EHHOMY B
paszgene "InddepeHnmanbHbIe TOKOBEIC
3aMuUTHl" MaTepualy B BUAE YIPAKHEHUS U3
cOopHHKa. 3ajaHne BINOJIHICTCS
HMHAWBUIYaJIBHO MO0 BapHaHTaAM.
Iloozomogka kK npaKmuuecKum 3aHAMUAM:
N3yueHnue marepuana no pasueny
"MuddepernnanbHble TOKOBBIE 3aIIUTH"
MIOJITOTOBKA K BBIMOJIHEHHIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUAX
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEHNe MaTepuaa Mo paszaety
"MuddepeHnnansHpIe TOKOBBIC 3aIIUATH"
H3yuenue mamepuanog 1umepamypnbix
UCHIOUHUKOB:
[1], cTp. 66-68, 87-88
[2], ctp. 139-174, 217-229
[4], 16-25
[5], 26-37
[8], 207-231

11

Peneitnas 3amura u
ABTOMATHKa COOPHBIX

Iodzomoeka k mexyuiemy KOHmMpoao:
IToBTOpEeHNe MaTepuasa o pasaeny "PeneitHast
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IIWH. PeSepBI/IpOBaHI/Ie

3alliMTa U aBTOMaTuKa C60pHLIX IIWH.

11.1 Penetinas 3anura u 6 PesepBupoBanue"
aBTOMAaTHKa COOPHBIX H3yuenue mamepuanog aumepamypHsix
muH. Pe3sepBupoBanue UCIOYHUKOG:
[2], cTp. 193-210
12 Peneiinas 3amura u 10 Iloozomoeka K meKyuiemy KOHmMPOJIo:
aBTOMAaTHKa [ToBTOpenune MaTepuana mo pasneny "Peneiinas
TparchopMaToOpoB 3amIuTa M aBTOMaTHKa TpanchopMaTopos"
12.1 Peneitnas 3amnura u 10 Iloozomoeka domauwinezo 3adanus: Jlomaminee
aBTOMAaTHKa 3a7laHe BBIAACTCA CTYICHTaM 110 H3y4EHHOMY B
TparchopMaToOpoB paszaene "PerneiiHas 3amuTa 1 aBTOMaTHKa
TpanchopMaTopoB" MaTepHAIy B BHIE
yIpaxHeHHs U3 cOOpHUKa. 3a1aHue
BBITIOJIHACTCA MHAUBUAYAJIbHO IO BapUaHTaM.
Il0o020mo8Ka K npaKmu4eckum 3auamusam:
W3yuenne maTepuaina no paszieny "Peneiinas
3aIInTa U aBTOMaTHKa TpaHcdopmaropos”
MIOATOTOBKA K BBITTOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], cTp. 66-68, 87-88
[2], cTp. 175-188
[4], 26-32
13 Peneiinas 3amura 9 IlodzomogKa K meKkyuiemy KOHmMpOoJio:
CHHXPOHHBIX IToBTOpenune maTepuana mo paszaeny "Peneiinas
reHEpaToOpOB 3aIUTa CHHXPOHHBIX T€HEPaToOpoB"
131 Peneiinas 3amura 9 Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
CHUHXPOHHBIX W3zyuenne maTepuana no pasgeny "Peneiinas
TeHEPaTOpOB 3aIIMTa CHHXPOHHBIX T€HEPATOPOB" ITOATOTOBKA

K BEITIOJTHEHHIO 3aJJaHAH Ha MIPAKTUICCKUX
3aHATHUIX

Ilod2zomoeka domauinezo 3adanus: JlomaniHee
3aJJaHHe BBIIACTCS CTYICHTaM 0 U3yYCHHOMY B
pasnene "PeneiiHas 3auTa CHHXPOHHBIX
TeHepaTopoB" MaTepHaty B BUJE YIPAKHEHUS
13 cOOopHUKA. 3a7aHNe BBITIOIHSIETCS
WHAWBUIYAJIbHO 110 BapUaHTaM.

H3yuenue mamepuanog numepamypusix
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UCHOYHUKOG:
[2], cTp. 189-193, 229-232
[4], 33-41

14 Peneiinas 3amura 5 2 - - - 3 Iloozomogka K meKywemy KOHmMpOo.Jiio:
O1oxa reaeparop- [ToBTOpenne maTepuana mo pasneny "Peneiinas
TpaHchopMaTop 3ammTa 0J0Ka TeHepaTop-Tpanchopmarop”
14.1 Peneitnas 3ammra 5 2 - - - 3 H3yuenue mamepuanios iumepamypHnulx

O1oxa reaeparop- UCIMOYHUKOB:

TpaHchopMaTop [1], cTp. 105-108, 116-118

3adeT ¢ OLIEHKOM 0.3 - - - 0.3 -

Bcero 3a cemecTp 144.0 28 12 28 0.3 75.7
Hroro 3a cemecTp 144.0 28 12 28 - - 0.3 75.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrosrtenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrouHas
aTTecTanus

11




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 kypc «Penetinas 3auwuma u agmomamu3ayus d1eKmpoIHepeemuieckKux cucmemy

1.1. Beenenue B kypc «Perneiinas 3aiiiTa 1 aBTOMaTU3aIHs 3JIEKTPOIHEPTETHUECKUX CHCTEM»

OcHoBHbIe TOHATHS U onpeaeneHus. OCHOBHBIE peKuMbI padoThl DDC. OCHOBHBIE YCTPOWCTBA
cucteMbl aBTomatudeckoro ympasieHus (CAY). Knaccudpukamus P3A. Haznauenue u GyHKIMH
perneiinoii 3amuTel. TpedoBanus K ycTpoiicTBam P3. OyHKIMOHATBHAS CXeMa PEICHHON 3aIHTHI.

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 AuarpaMmbl TOKOB M HampsibkeHud ipu 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 W30JMPOBAHHOW HeHTpaipio. BekropHble auarpammbl M pacdyer 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. M3MeputenbHble OpraHbl (TOKAa) 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 cpabarsiBanust MT3. Ouenka yyBctBuTesnbHoctd MT3.
OcoOenHoctu BbinosHeHUs: MT3 ¢ 3aBUCHUMBIMU XapaKT€pUCTUKaMH BBIAEpKEK BpeMeHU. Cxembl
COEZIMHEHUs TpaHC(HOPMATOPOB TOKA U pesie TOKa MaKCUMaJIbHON TOKOBOH 3aIluThl. PasHeceHHbIe
cxembl MT3. MakcumanbHasi TOKOBast 3alllMTa C IIyCKOM I10 HaNps>KEHUIO.

5. llapamempeol cpa6amweamm U cxemvl moKoeslx 3auium Cco cmyneH4anivimu
Xapakmepucmuxkamu 6bl0€p9fC€K BpEMEHU

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

Breibop mapameTpoB cpabaThiBaHHMS U OIIEHKa TIepBOM CTymeHH. Bwibop mnapameTpoB
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 3allUT. MakcuMmanbHasE TOKOBast HaIlrpaBJICHHAA
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 ¢ U30JUPOBAHHOU HEUmpaibio
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7.1. 3amuTa ot K3 Ha 3eMIII0 B CE€TH C 3a3€MJICHHON HEUTPANbIO U OT 3aMbIKAaHUH Ha 3€MJIIO B
CETU C U30JIMPOBAHHON HEUTPAJIbIO

TokoBast 3ammra HyineBol mnocnenoBarenbHoctd (T3HII) or K3 Ha 3emuto B cetu ¢
3a3eMJICHHOM HEUTpasblo. 3aluTa OT 3aMbIKaHUW Ha 3€MJII0 B CETU C U30JIMPOBAHHON 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
ucrounnka nutanus (ABP).

9. Hucmanyuounas 3auuma

9.1. JIucTaHioHHas 3alIuTa

[lpunuun geiictBus auctanimoHHou 3amutbl. Cxema BritoueHus HWOC. Crpykrypa
TPEXCTYMEHYaTON AMCTAHIIMOHHOMN 3amUThl. BriOop mapameTpoB cpabaThiBaHUs. XapaKTEPUCTUKU
cpabarbiBanust MOC. OOG1ias onieHKa AUCTAaHIIMOHHBIX 3aIUT.

10. ﬂud)d)epeﬂuuaﬂbele nmoKoebvle 3auiuniovl

10.1. InddepennnanbHpie TOKOBBIC 3AIIUTHI

Ob6mas XapaKTEePUCTUKA muddepeHIaTbHBIX TOKOBBIX 3aILHUT. [IpononbHas
muddepeHnmanbHas TokoBas 3ammTa. JuddepennumanbHo-dazHas TokoBas 3ammra ¢ BY
OsokupoBKoW. HampaBiaeHHass 3amuTa ¢ BBICOKOYACTOTHOM  OnokupoBkoil. Ilomepednas
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 moBpexxaenuit u tpeboBaHus k 3ammre. JuddepeHuunanbHas TOKOBas 3allUTa IIHH.
Henonnas nuddepennunanbuas TokoBas 3ammuTa muH. Jlorudeckas 3ammurta muH. ATIB mmH. Bus
pe3epBUpoOBaHus. Y CTPONMCTBO pe3epBUPOBaHUS 0TKa3a BeikItodarens (YPOB).

12. Peneunas 3auuma u agmomamuxa mpancehopmamopos

12.1. Peneiinas 3amura 1 aBTOMaTHKa TpaHc(hopMaTopoB

[ToBpexaeHust 1 HEHOPMaJIbHBIE PEKUMBI paboThl TpaHchopmaTropoB. TpeboBaHuUs K peneitHON
3amure TpanchopmaropoB. JuddepennmanbHas 3ammTa Tpanchopmaropa. Ilpumeps! BoITOTHEHNS
nuddepeHaibHOM TOKOBOM 3amuThl TpaHchopmartopoB. ['azoBas 3ammura TpaHchopmaTopa.
JIByxcTyneHn4arass TOKOBas 3alMTa TpaHC(HOpMATOpOB HEOOJBIIOW MOIIHOCTH. 3aIlUTHI
Tpanc@opmaTopoB  OT BHemHUX Mexaydasueix K3, 3ammra TpancpopmatopoB U
aBrorpanchopmatopoB  or K3 mHa 3emmo (T3HII). 3ammra TtpanchopmaropoB u
aBTOTpaHC(HOPMATOPOB OT TMEPErpy3kKd pabouuM TOKOM. ABTOMAaTHYECKOE pETyJIUpOBaHUE
ko Punnenta tpancpopmanuu (APKT).

13. Penevnas auuma CUHXDOHHbBIX 2eHEPAMOPOE

13.1. Peneiinas 3amuTa CHHXpOHHBIX T€HEPATOPOB
[ToBpexzaeHuss W  HEHOPMaJIbHbIE  PEXHUMbI  paboThl  reHeparopoB. IIpomonbHas
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 MOCIE0BATEIIBHOCTH.

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. 3aliuTa OT IOBBIIICHUS
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. Pacuer TOKOBBIX HampaBJIEHHBIX 3alIUT OT MHOTO(Ma3HbIX K3 B paguanbpHOi ceTh ¢
JBYCTOPOHHUM IIUTAHUEM U B KOJIBLIEBOM CETHU C OJJHUM UCTOYHUKOM IUTAHUS;
2. Pacyet TOKOBOI 3alIUTHI HYJIEBO MOCIEIOBATEILHOCTH B CETH C ITyX03a3€MJICHHOM
HEUTPAIbIO;
3. Pacuer TpexcTyneH4aTon AUCTaHIIMOHHOM 3alIMTHI IMHUI OT MHOroda3Hbix K3 B cetu ¢
OJIHOCTOPOHHUM ITUTaHHUEM;
4. IlucbMeHHBIN OIPOC;
5. Pacuer nuddepennnansao-dazHoi 3ammrel (JID3) muaun 110 kB;
6. Pacuer ycTtaBok U mpoBepKa 4yBcTBUTENbHOCTH MT3 B ceTu ¢ 0THOCTOPOHHUM MHUTAHUEM.
Bri6op cxem 3amut. Kontponbshas padora Nel;
7. Peneiinas 3amuTa reneparopoB. Pacuer npogoiasHoii quddepeHnnaabHOl TOKOBOU
3aIUThI TypOOTeHEpaTOpa;
8. PacueT TOKOBBIX OTCEUEK Ha JIMHUAX C OJHOCTOPOHHUM MUTAHHUEM;
9. Pacuer 3amuThl NapajuleIbHbIX JIMHUN HanpskeHuem 35 kB;
10. CooTHOIIEHUS TOKOB U HANPSHKEHUH M BEKTOPHBIE IUAarpaMMBbl PU KOPOTKUX
3aMbIKaHUSX B JINHUU U 32 TpaHC(GOpMaTOpaMu co cxemaMu coenuHeHuit Y/A-11 u A/Y-11;
11. Pacuer 3amuT TpanchopmaTopa;
12. PacueT TpexcTyneH4aTol TOKOBOH 3aniuThl OT MHOTrOo(a3Hbeix K3 B ceTu ¢
OJTHOCTOPOHHUM NUTaHHEM. Pa3paboTka pa3HECEHHBIX CXEM 3alllUThI.

3.4. TeMbl 1a00paTOPHBIX padoT
1. ToxoBas 3a1IMTa CO CTYIEHYATON XapaKTEPUCTUKOMN BBIIEPKKH BPEMEHU OT MHOTO(a3HbIX
K3;
2. OnpeneneHue TOKOPACIPEACIICHHS B CXeMaX TOKOBBIX 3aIIUT U OIEHKa MX
qyBCTBUTEIHHOCTH;
3. MakcuManbHasi TOKOBasI 3aIUTa C HE3aBHCUMOW XapaKTEPUCTHKON BBIZICPKKH BPEMEHHU.

3.5 KoncyabTanum

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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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:

TEXHUYECKUE CPECTBA PacuetrHo-rpadpuueckas

peanuzanuu yctpoiicts P3A NJ-2mk-3 + |+ |+ |+ paboTta/3anmTa TUIIOBOTO pacyera

AJIEKTPOIHEPTETUYECKUX CUCTEM

[IPUHLIUIBI BBIIIOJIHEHUS Konrponsnas padora/[luceMeHHbIN

KoMIuiekcoB P3A ocHOBHBIX VJI-2mic3 + + clalalsl 14 . | ompoc «Peneitnas 3amura u

00BEKTOB aBTOMAaTHU3alMsl SJIEMEHTOB

ANEKTPOIHEPTETUYECKUX CUCTEM HYHEPrOCHUCTEM)

Ymersb:

paboTaTh ¢ ycTpoiicTBaMu Jlaboparopnas paboTa/3anuTsl

peNeHOM 3aIUThI NJ-2mx-3 + + |+ 71a00paTOPHBIX paboT

ANEKTPOIHEPTETUYECKUX CUCTEM

OLICHUBATh YyBCTBUTEIHLHOCTD PacuetrHo-rpaduueckas

paccUMTaHHBIX YCTPOHCTB paboTa/3aiyra TUIIOBOTO pacyera

PCIICHHOM SAIIHTBI U-2nk-3 + S Jomainnee 3aganue/KonrponsHas
pabota Nel «TokoBble CTyneHUaTble
3aIUTHD)

pacCcUUTHIBATH TAPAMETPhI Homarmaee 3aganue/KonTposbHas

ycrpoiicts P3A pabota Ne2 «TokoBble

aneKkTpodHepreTudeckux cucreM | M-2mk-3 + + |t + + |+ HamnpaBjJICHHBIC U JUCTAHIIUOHHBIC
3aIUTHI TUHUIY, «3aIUTHI C
a0COJIIOTHON CENIEKTUBHOCTBIO»
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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. ITucemennsbiit onpoc «PerneiiHas 3amuTa 1 aBTOMaTU3aIUs JIEMEHTOB YHEPTOCUCTEM»
(KonTponbHnas padbora)

Dopma peanuzauuu: IlpoBepka 3aganus
1. KonTponbhas padota Nel «TokoBble cTryneHuatsie 3amuThl» ([JJomaiinee 3aganue)
2. KonrponbHas padora Ne2 «TokoBble HallpaBIe€HHbIE U JUCTAHIIMOHHBIC 3ALUTHI JIUHUI,
«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 OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kpusenkos, B. B. Peneitnas 3anmra u aBToMaTHKa SHEPTOCUCTEM : yueOHOE TTocoOue o
HanpasieHuto 140400 "DnekTposHepreTuka 1 31eKTPOTeXHUKA", MOYyIb "DneKTposHepreTuka /
B. B. Kpusenkos ; pea. A. @. [Issxos ; Ham. uccnen. yu-tr "M3OU" . — M. : U3zn-Bo MOU, 2012 . —
164 c. - ISBN 978-5-7046-1377-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5007;

2. bacc, O. U. Peneitnas 3ammra 3J1€KTPOIHEPTETUYECKUX CUCTEM : yueOHOe 1ocolue sl By30B 10
HaIpaBJIEHUIO "DJIEKTpO3HEpreTuka" o qucuumiimHe "PeseiiHas 3amura 3JeKTPOIHEPreTHIECKUX
cuctem"" / D. U. bacc, B. I'. Jloporysniies ; Pex. A. ®@. JIpsikoB . — 2-¢ u3., crep . — M. :
Usnarensckuii nom MOU, 2006 . — 296 c. - ISBN 5-903072-44-5 .;

3. Anekcees, O. I1. CoopHUK ynmpakHEHHI 0 Kypcy "Peneiinas 3amura u aBToOMaTH3aIs
AJIEKTpO3HepreTnyeckux cucrem". Yacts 1 : ans ctyneHToB o HanpasieHuto 13.03.02
"OnekTposnepreruka u sekrporexauka’ / O. I1. Anekcees, P. B. Temkuna, b. A. CadpoHos ; pen.
P. B. Temkuna ; Hau. uccnen. yn-t "MOHN" . — M. : U3n-80o MOU, 2016 . — 44 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8646;
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4. Anexcees, O. I1. COopHUK ynpaxHEHHI 110 Kypcy "PeneliHas 3amuTa 1 aBTOMaTH3aIus
3JIEKTPOIHEpreTudecKkux cuctem". YacTp 2 : 1JIsl CTyIEHTOB 1O HAIMIPABIICHUIO "DIIEKTPOIHEPTETHKA
u anektporexauka” / O. I1. Anekcees, P. B. Temkuna, b. A. Cadponos ; pexa. P. B. Temxuna ; Harr.
uccaen. yu-t "MOUN" . — M. : U3a-Bo MOMU, 2017 . — 68 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=9303;

5. Temkuna, P. B. Peneiinas 3ammra 1 aBToMaTu3aus 3JeKTPOIHEPTETUYECKUX CUCTEM | COOPHUK
3aJa4 U ynpaXHeHUH 1o Kypcy "Peneiinas 3amura 1 aBToMaTu3alus 3JeKTPOIHEPTreTHUECKUX
cucreM" no Hanpasienuto 13.03.02 "DnexrposnepreTrka u ekrporexnuka' / P. B. Temkuna, O.
O. Hukonaesa, b. A. Cadponos ; pea. P. B. Temkuna ; Ham. uccnen. ya-t "MOU" (HUY"MODH") .
— Mocksa : U3a-80 MDU, 2019 . — 56 c. - ISBN 978-5-7046-2217-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11051;

6. Peneiinas 3amyra 1 aBTOMaTU3aIMs SJIEKTPOIHEPreTUUecKux cuctem: [B 2 4u.]. YU.1 : 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
MD3U, 2019 . — 48 c. - ISBN 978-5-7046-2219-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11100;

7. Peneiinas 3amuTa 1 aBTOMaTH3aIUs SJIEKTPOIHEPTeTUYECKUX cUcTeM: [B 2 4.]. Y. 2 : mpakTUKyM
no HarpasyieHuto 13.03.02 "Dnekrposnepreruka u anekrporexuuka’ / B. B. bByakun, 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/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11101;

8. psxoB A. ®@., OBuapenko H. U.- "MukpomnpolieccopHas aBTOMaTHKa U peJieiHas 3aiuTa
AJIEKTpOdHEpreTuueckux cucrem", (2-e), U3narensctBo: "Usnarensckuit njom MOU", Mocksa, 2010
-(336¢c.)

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

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

2. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

3. Windows / OnepannonHas cucrema cemeiictsa Linux;

4. Maiing BuneokoHpepeHnuu.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPogecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

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

3. Hayunasi 3siekTpoHHasi Gubauoreka - https://elibrary.ru/

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

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

6. HaimonanbHas 3JieKTpOHHAsi ouémoTexa - 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 NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
connagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
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10. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru
11. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomemenust Homep OcHamenne
ayJAUTOPHUH,
HaAanMEHOBaHHUeE
Y4eOHbIC ayTUTOPUHU K-120, cepBep, KOHIUIIMOHEP
JUJTA IPOBEICHUSA MamuHHBIN 3aJ1
JIEKIIMOHHBIX 3aHITHU UBI],

1 TCKYHICTO KOHTPOJIA

Y4eOHbIC ayTUTOPUHU
JUISL IPOBEJICHUS
MPaAKTUYECKUX
3agsatui, KP u KII

J1-406, YueOHnas
ayIUTOpUs

ImapTa Cco CKaMBeﬁ, CTOJ Ipe€noaaBaTeiid, CTyJl, I0CKa
MCEJI0Bas

Y4eOHble ayIUTOpUU

NI-116, YueOnas

CTOJI, CTYJI, IKad, CTeH ] y4eOHbIi

JUISI IPOBENICHUS naboparopus
J1a00paTOPHBIX kadenpsl P3uAD
3aHATUN
Y4eOHbIe ayIUTOpUU J1-116, YueOnas CTOJI, CTYJI, Kad, cTeH ] y4eOHbIi
JUISI IPOBENICHUS naboparopust
MIPOMEKYTOUHON kadenpsl P3uAD
aTTecTaluu J1-406, YuebHast | mapTa co cKambeil, CTOJ ImpenoaaBares, CTyl, J0CKa
ayJTUTOpUS MeJoBast
ITomewmenus s 1-206, Kpecio pabouee, cTyl, mKad A JOKYMEHTOB, CTOJ
CaMOCTOSITEITLHOM AcniupaHTckas MUCHbMEHHBIN, TYMOa, KOMITBIOTEPHAs CETh C
paboThI kadenpsl BbIX0ZI0M B IHTEpHET, KOMITbIOTEP EPCOHANIBHBIMH,
"TBUD" MIPUHTEP, KOHAUIMOHED
[Tomemenus ans I'-225, KnanoBas CTeIUIaXK JJIsi XpaHEHUS! HHBEHTAps, CTYI, CTOJ
XpaHeHUs Kadeapsl MMMCbMEHHBINA, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
000pyJI0BaHUS U "T'BUD" WuTepHer, Ha0Op MHCTPYMEHTOB IS

y4eOHOr0 MHBEHTAps

MPOPUITAKTUIECKOTO 00CTYKUBAHUS
o0opynoBaHusi, HAOOPHI IEMOHCTPAITMOHHOTO
000pyI0BaHUs, APXUBHBIE IOKYMEHTHI, TUTJIOMHBIE
U KypCOBBIE€ pabOTHI CTYICHTOB, KaHIIETSPCKUI
MPUHAJICKHOCTH, 3aMTaCHBIE KOMIUJIEKTYIOIIUE JUIS
000pyoBaHus, CMEHHBIE 3amyacTu Juis DBM
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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.

HNupexc KM- | KM- | KM- | KM- | KM-
Howep Pazgen nucuuniauHbl KM: L 2 3 4 >
pasjena Henens 6 12 12 13 13
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 DOC
BekTopHble AuarpaMMbl TOKOB M HanpsbkeHuit npu K3
2.1 + + +
B DOC
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 ToKkOBBIE HAIPABIICHHBIE 3AIATHI + + +
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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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