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;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Szons ’ Bnageneyu Hwnkonaepa 0.0.
[IpenomaBaTelib * Mol ¢ Naentumeatop B 145C38D1-NikolayevaOO-119486 0.0. Hukomaesa
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%,KOBO'HHTCHB o CseneHva o snagensuye L3N M3K TA.
o pagoBaTeHLHOH il Brageney LLecTtonanosa T.A.
HpOFpaMMBI * Mol ¢ Waentudukatop R :a486bb1-5hest0paI0vaTA-2b920§ H_[eCTOHaJIOBa
MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKarOIICH HAEL Braneney ecTonanosa T.A. T.A.
kadenpoi - Mou ¢ Wasnmugnrarop__R§adB6bb1-5hestopalovalA-2b9205 IIlecTomanosa




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 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

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
«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:
ABTOMATH3aLIUs [1], 15-17
3JIEKTPOIHEPTETHIECKU
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 | BekropHBIE TUArpaMMBI 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

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], 16-21, 42-44

MakcumaipHas
TOKOBasl 3aIllMTa OT
mHorodasnsix K3

13

4.1

MakcuManbHas
TOKOBasI 3allIUTa OT
mHorodasnsix K3

13

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

Ilo0zomoeKka K npakmuueckum 3aHamusim:
Uzyyenue Matepuana no pasaeny
"MaxkcuMalibHasi TOKOBas 3aIllMTa OT
MHoro¢a3Hex K3" moaroToBka K BEIIOJIHEHHIO
3aJlaHui Ha MPAKTUIECKUX 3aHATHIX
Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHMS 3a/IaHUH 10 TabopaTopHoi paboTe
HE0OX0IMMO MIPEABAPUTEHHO U3YUHUTh TEMY U
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3aJ1aud BBITIOJHEHUS JTA00PaTOPHOU paboTHI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOoTKU Pe3yNIbTATOB 10 H3YYCHHOMY B
paszene "MakcuManbHas TOKOBAs 3alllUTa OT
MHoro¢asseix K3" marepunany.
Iloozomoska domawinezo 3adanus: Jlomamniaee
3aJaHNe BBIIACTCS CTYyIEHTaM 0 U3yYCHHOMY B
paszene "MakcuManbHas TOKOBAs 3alllUTa OT
MHoro¢assaeix K3" matepuaiy B Buze
yIpakKHEHHs U3 COOpHUKA. 3aIaHueC
BBITIOJIHACTCA MHAUBUAYAJILHO IO BapUaHTaM.
H3yuenue mamepuanos 1umepamypHsLx
UCHOYHUKOB:
[1], 12-15, 18-20
[2], 63-66, 50-55
[3], 16-23
[6], 23-33

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

15

5.1

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

15

Ilodzomoeka pacuemno-zpaguueckozo
3a0anua: BIOHEHUE COOTBETCTBYIOLIEH
4acTH pacueTHO-TpaduIecKkoit paboTHI Mo
paszgeny "[lapaMeTpbl cpabaThIBaHHS 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], 12-23
[2], 58-66, 70-73
[3], 24-32
[5], 38-49
[6], 34-45

TokoBrie
HalpaBJICHHbIE 3aIIUThI

6.1

TokoBrie
HalpaBJICHHbIE 3aIUThI

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], 26-30




[2], 78-102

[4], 5-15
[5], 17-25
7 3amura ot K3 Ha 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 BapHaHTaM.
3eMJIIO B CETH C Ilodzomogka K npaKmuuecKum 3aHAMUAM:
3a3eMJICHHOU W3yuenne maTepuana 1o pasaeny "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
HEHTpabio 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], 31-33
[2], 66-70, 233-249
[3], 32-43
8 ABTOMaTHUYECKOE 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 H3yuenue mamepuanog 1umepamypHsix
MIOBTOPHOE BKJIIOYECHHUE UCHIOUHUKOB:
U aBTOMAaTU4ECKHI [1], 54-61
BBOJ pe3epBa
9 JucTaHuroHHas Iloo2omoexa K npakmuyecKum 3aHAMUAM:
3anmra W3yuenne maTepuana 1mo pa3aeiy
9.1 JlucraHIMOHHAs " 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], 4-33
[2], 119-123
[5], 5-16
[8], 231-240

10

JuddepernnansHere
TOKOBBIC 3aIIUTHI

11

10.1

JuddepernnansHere
TOKOBBIC 3aIUTHI

11

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
" IuddepeHnnanbHble 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], 66-68, 87-88
[2], 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.

111 Peneitnas 3amura u PesepBupoBanue"
aBTOMATHKa COOPHBIX H3yuenue mamepuanos 1umepamypHsLx
mH. Pe3epBupoBanue UCHOYHUKOB:
[2], 193-210
12 Peneitnas 3amura u Iloozomoeka Kk meKyuiemy KOHMPOJI0:
aBTOMAaTHKa [ToBTOpenune MaTepuana mo pasneny "Peneiinas
TparchopMaToOpoB 3amIuTa M aBTOMaTHKa TpanchopMaTopos"
12.1 Penetinas 3ammura u Iloozomoeka K npaKmuyecKum 3auamuiam:
aBTOMAaTHKa W3zy4yenne marepuana no pasaeny "Peneitnas
TparchopMaToOpoB 3alUTa ¥ aBTOMaTHKa TpaHchopMaTopos"
IIOArOTOBKA K BBITIOJIHCHUIO 3a}13HHI71 Ha
MPaKTUYCCKUX 3aHATHUAX
Ioozomoeka domauinezo 3adanus: Jlomauitaee
3aJaHUEC BbIAACTCA CTYACHTaM 110 U3yYCHHOMY B
paznene "Penelinas 3aniuTa 1 aBTOMaTHKA
TpaHc(hopMaTopoB" MaTepHaIy B BHIE
yHOpakHEeHUs U3 cOOpHHKa. 3agaHne
BEITIOJTHACTCSI MHAUBUAIYAIBHO IT0 BapHAHTAM.
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], 66-68, 87-88
[2], 175-188
[4], 26-32
13 Peneiinas 3amura Ilo020moeKa K meKyuiemy KOHmpoJiio:
CHHXPOHHBIX IToBTOpenune maTepuana mo paszaeny "Peneiinas
reHEpaToOpOB 3aIUTa CHHXPOHHBIX T€HEPaToOpoB"
131 Peneiinas 3amura Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
CHUHXPOHHBIX W3zyuenne maTepuana no pasgeny "PeneitHas
TeHepaTopoB 3alIUTa CHHXPOHHBIX T€HEPATOPOB" MOITOTOBKA

K BEITIOJTHEHHIO 3aJJaHAH Ha MIPAKTUICCKUX
3aHATHUIX

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

H3yuenue mamepuanog numepamypusix
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UCMOYHUKO8.
[2], 189-193, 229-232
[4], 33-41

14 Peneiinas 3amura 4 1 - - - 3 Iloozomogka K meKywemy KOHmMpOo.Jiio:
O1oxa reaeparop- [ToBTOpenne maTepuana mo pasneny "Peneiinas
TpaHchopMaTop 3ammTa 0J0Ka TeHepaTop-Tpanchopmarop”
14.1 Peneitnas 3ammra 4 1 - - - 3 H3yuenue mamepuanios iumepamypHnulx

O1oxa reaeparop- UCIMOYHUKOB:

TparchopMarop [1], 105-108, 116-118

3adeT ¢ OLIEHKOM 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 — 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 — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymumii koHTposb; [TA — npomexxyrounas
aTTecTanus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 kypc «Penetinas 3auwuma u agmomamu3ayus d1eKmpoIHepeemuieckKux cucmemy

1.1. BBenenue B kypc «PeneiiHas 3aiuTa 1 aBTOMaTU3anus 3JIEKTPOIHEPTETUUECKUX CUCTEM)

OcHoBHbIe TOHATHS U onpeaeneHus. OCHOBHBIE peKuMbI padoThl DDC. OCHOBHBIE YCTPOWCTBA
cucteMbl aBTomatudeckoro ympasieHus (CAY). Knaccudpukamus P3A. Haznauenue u GyHKIMH
perneiinoit 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. CooTHOIIEHHS TOKOB M HAIIPSHKEHUN U BEKTOPHBIE JUArpaMMbl ITPU KOPOTKUX 3aMbIKaHUSIX
B JINHUM U 32 TpaHCPOpMaTopamu co cxemamu coennnennii Y/A-11 u A/Y-11;
2. Pacyer 3amuThl napajuienbHbIX JUHUNA HanpsokeHueM 35 kB;
3. Pacuer ycTtaBoK U npoBepka uyBcTBUTENbHOCTH MT3 B ceTu ¢ 0IHOCTOPOHHUM IMUTAHUEM.
Br16op cxewm 3ammt. Kontponbnas pabota Nel;
4. Peneiinas 3amuTa reaeparopoB. Pacuer npononsHol auddepeHnnanbHoi TOKOBOIM
3alUThl TypOOreHepaTopa;
5. Pacuer 3amuT TpaHcdopmaTopa;
6. Pacuer nuddepenunansro-dasznoi 3aumrsl (JDP3) muauu 110 kB;
7. IIuceMeHHBIN ONPOC;
8. Pacuer TpexcTyneH4aToil IUCTaHIIMOHHOM 3aUThl TUHUI OoT MHOroda3Hbix K3 B cetu ¢
OJIHOCTOPOHHUM ITUTaHUEM;
9. Pacuet TOKOBOM 3alTUTHI HYJIEBOM MOCIIEOBATEILHOCTH B CETH C TIIyX03a3eMJICHHOM
HEUTPAIbIO;
10. PacueT TOKOBBIX HampaBlIEHHBIX 3alIUT OT MHOro(da3HbIx K3 B paananbHOii ceTH ¢
JIBYCTOPOHHUM IUTAHUEM U B KOJIbLIEBOM CETHU C OJJHUM UCTOYHMKOM MUTAHUS;
11. PacueT TOKOBBIX OTCEUEK Ha JIMHUAX C OJHOCTOPOHHHUM MUTAHUEM;
12. PacueT TpexcTyneH4aTol TOKOBOH 3aniuThl OT MHOTrOo(a3Hbeix K3 B ceTu ¢
OJTHOCTOPOHHUM NUTaHHEM. Pa3paboTka pa3HECEHHBIX CXEM 3alllUThI.

3.4. TeMbl 1a00paTOPHBIX padoT
1. MakcumanbHast TOKOBas 3allATa C HE3aBUCUMOM XapaKTEPUCTUKON BBIIEPKKH BPEMEHU;
2. OnpezeneHne TOKOpACHpeAeIeHHUs B CXeMaX TOKOBBIX 3aIIUT U OLIEHKA UX
YYBCTBUTCIIbHOCTH,
3. TokoBast 3alIUTa CO CTYNEHYATON XapaKTEPUCTUKOM BBIIEPKKU BPEMEHU OT MHOTO(a3HbIX
K3.

3.5 KoncyabTanum

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

1. OOb6cyxnaeHnue MatepuaioB Mo Borpocam pasnena "Benenue B kypc «Peneiinas 3amura u
aBTOMATHU3ALMS DJIEKTPOIHEPIETUUECKUX CUCTEM»"

2. OOcyxIeHHe MaTepualioB MO BOIpOcaM pasaena "BekTopHble AMarpaMMbl 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.

OOcyxneHrne MaTepuanoB MO BompocaM pazjaena "MakcuManbHas TOKOBas 3alluTa OT
MHoroda3zubix K3"

OOcyxneHre MarepualioB Mo Bompocam pasnena "[lapamerpsl cpabaThIBaHUS M CXEMBI
TOKOBBIX 3aIIUT CO CTYMEHYAThIMU XapaKTEPUCTHUKAMH BBIIEPIKEK BpeMEHH"

OO6cyxIeHre MaTepuaoB Mo BorpocaM paszena "ToKoBbIe HANIPABICHHBIC 3AIIUTHI"
OO6cyxaeHrne MaTepualioB IO BompocaMm pazzaena "3ammrta or K3 Ha 3emiio B ceTH ¢
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 MaTepuaioB Mo BorpocaM pazjaena "JlucrannuonHas 3ammra’

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

OOcyxneHrne MarepualioB IO BoIpocaM pasnena "PeneiiHas 3amura W aBTOMAaTHKA
TpanchopmaTopoB"

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

OOcyxxneHue matepuanoB IO BompocaMm paszieina "PeneitHas 3ammra 0yioka 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:

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 aBTOMATH3aLUs JIEMEHTOB

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/3amnmTa TUIIOBOTO pacyera

PCIICHHOM SAIIHTBI U-2nk-3 + S Jomainnee 3aganue/KonrponsHas
pabota Nel «TokoBble cTyneH4aThbIe
3aIUTHD)

pacCcUUTHIBATH TAPAMETPhI Homarmnaee 3aganue/KoHTponbHast

ycrpoiicts P3A pabota Nel «TokoBbIe CTyneHUaTHIE

AIIEKTPOIHEPTETHIECKUX CUCTEM 3aIIATHD)

WJT-211k-3 + + |+ + + |+ JowmamrHee 3ananue/KontponabHas

pabota Ne2 «TokoBbie
HATPaBIEHHBIC U AUCTAHIIMOHHBIE
3aIUTHl JIMHUMY, «3aIIUTHI C
a0COJIIOTHON CeNIEKTUBHOCTHIO)
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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»
(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
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/elib/view.php?id=5007;

2. bacc, O. U. Penelinas 3ammuTa 371€KTPOIHEPreTHYECKUX CUCTEM : ydeOHOe IocoOue /171si By30B 110
HaIMpaBJICHUIO "DNEKTpoIHEepreTuka" o qucuunianHe "PeneiiHas 3ammTa 3JIeKTPOIHEPTETHYECKHUX
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 ynpaxHeHuil 1o Kypcy "Penelinas 3amunTa 1 aBTOMaTH3aus
ANEKTpOdHepreTudeckux cucreMm'. Hacte 1 : miis ctyaeHToB 1o HanpasiaeHuro 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". Yactp 2 : 7151 CTY/IEHTOB 110 HAIIPaBICHUIO "DJIEKTPOIHEPreTHKA
u anekrporexuuka" / O. I1. Anekcees, P. B. Temkuna, b. A. Cadponos ; pen. P. B. Temkuna ; Hai.
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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 aBTOMaTH3aIMs 3JIEKTPOIHEPTETUIECKUX CUCTEM | COOPHUK
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"MDHN") .
— 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 Hanpasienuto 13.03.02 "DnexkrposHepreTuka u dnekrporexnuka” / B. B. byakun, 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 3a11ydTa U aBTOMaTU3alUsl SJIEKTPOIHEPTETUUECKUX 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 jom MOUN", Mocksa, 2010
-(336¢.)

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

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrnedeHue:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOTpamMM;

3. Windows / OnepanonHas cucreMa ceMmeicTpa Linux;

4. Buneoxondepenuunu (Maiiaa, Coepmkas, BK u np).

5.3 UnTepHeT-pecypcesl, BKIOYas NMpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

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

5. Ba3a nannbix Scopus - http://www.scopus.com

6. HanmoHanbHas 3j1eKTpOoHHas 6udmoreka - https://rusneb.ru/

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

8. ITopTan oTKpHITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

9. ba3a OTKpPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKpBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHYECKOTro pa3Butus P® -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX AaHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemennst Homep Ocnamenne
ayAuTOpHH,
HAaUMCHOBAHHC
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VYueOHbIC ayAUTOPUN
JUJT IPOBEICHUS
JICKITMOHHBIX 3aHATUH U
TEKYIIEro KOHTPOJIS

K-120,
MamuHHEBIN 3271

VBII

cepBep, KOHIUITUOHED

Y4eOHble ay1uTOpUn
JUTSL IPOBEJICHUS
MPAKTUYECKHUX 3aHSATHUH,
KP u KIIT

J1-406, YueOHnas
ayIUTOpUs

mapTa co CKaMbefI, CTOJI Ip€nogaBaTeis, CTYII,
JOCKa MCJIOBas

Y4eOHble ay1uTOpUn

J1-116, YueOnas

CTOJI, CTYJI, Kad, CTEH | YI4COHBIH

JUTS IPOBEICHUS naboparopus
nabopaTOpHBIX 3aHATHH | Kadeapsl P3uAD
VY4eOHble aynuTopun J-116, Yuebnas CTOJI, CTYJI, IKad, cTeH ] yaeOHbIi
JUISI IPOBEICHUS naboparopust
IIPOMEXYTOUYHOMN kadenper P3nAD
aTTecTaluu
[Tomemenus st I'-206, Kpeciio paboyee, CTyII, mKad s JOKYMEHTOB,
CaMOCTOSITENILHOM AcniupaHTtckas CTOJI MUCbMEHHBIN, TyM0a, KOMIIBIOTEPHAS CETh C
paboTsl Kadeapsl BBIX0JIOM B IHTEpHET, KOMITBIOTEP MTEPCOHATIBHBIH,
"I'BUD" IIPUHTEP, KOHAULMOHED
[Tomermenus st J1-406, Yuebnas napTa co CKaMbel, CTOJI IIPernojaBares, CTy,
KOHCYJIbTUPOBAHUS ayJIuTOpus JIOCKa MeJoBast
[Tomewmenus nis I'-225, KnagoBas CTEJUIAXK ISl XPAaHEHUS HHBEHTApPs, CTYJI, CTOJI
XpaHeHus Kadenpsl MUCHbMEHHBIN, KOMIIBIOTEPHAS CETh C BHIXOJIOM B
00opy0BaHus U "TBHUD" WuTepuer, HaOOp MHCTPYMEHTOB LIS

yqe6Hor0 HHBCHTAps

NPOPHIAKTUIESCKOTO 00CTYKHUBAHUS
00opyn0BaHus, HAOOPHI IEMOHCTPAIIIOHHOTO
000pyI0BaHUsl, APXUBHBIC JJOKYMEHTBI, JTUTIIIOMHbBIE
U KypcOBbI€ pabOThI CTYIEHTOB, KaHIIEJIAPCKUI
MIPUHAJISKHOCTH, 3al1aCHbIE KOMIUICKTYIOIINE s
000pyI0BaHMs1, CMEHHBIE 3amyacTtu 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 padota Nel «TokoBble cTyneH4arsie 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 (Pacuerno-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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