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 o6pa3oBaTejbHOI nporpaMMsl: I'mapossiekTpocTannnu
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:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

6 cemectp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

6 cemecTp - 12 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

6 cemecTp - 75,7 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 ¢ OLEeHKOM

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:
P OBOJIUTEID MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
%’K o CseneHva o snagensuye L3N M3K
o pagoBaTeHLHOH il Brageney BacbkoB A.l'.
HpOFpaMMBI * Mol ¢ WaenTudmKaTop R1lc6ebeOf-VaskovAG-eb5ccd67 A.F. BaCBKOB
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 SHaTb.
3HAHUE XaPAKTEPUCTUK U 3HAHHWE OCHOBHBIX BUJIOB - IIPUHIHIIBL BBIIIOJIHEHHA KOMIUIEKCOB
0COOEHHOCTEM peieiiHOM 3aIUThI U P3A 0CHOBHBIX 00BEKTOB
3JIEKTPOIHEPTreTUUECKUX aBTOMAaTHU3aluU SJICKTPOSHEPreTUIECKUX CUCTEM,
CHCTEM, CITI0COO0B AIEKTPOIHEPrETUUECKUX - TCXHUICCKUC CPEICTBA pealln3alun
IPOU3BOJCTBA, TPAHCIIOPTA | CHCTEM ycTpoicTB P3A 31eKTpOIHEPreTHIECKUX
Y UCITOJIb30BaHUs CHCTCM.
3JIEKTPOIHEPTUU
YMETB:
- OLICHUBATh YyBCTBUTEIbHOCTb
PaCCUMTAHHBIX YCTPOMCTB PEIICHHON
3aIUTHI;
- paboTaTh ¢ ycTpolicTBaMU peeiHoi
3aIUTHI AJIEKTPOIHEPTETUUECKUX CUCTEM;
- pacCUMThIBaTh NapaMeTpPhbl YCTPOUCTB
P3A 31€KTpoIHEpreTHYeCKUX CHCTEM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHON 00pa3oBaTelbHOW —Iporpamme
I'maposnextpocraniuu (nanee — OINIOII), nampasnenust noarotoBku 13.03.02 DnekTposHepreTvka u
3JIEKTPOTEXHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 00Opa3oBaHue - OaKamaBpHar.

baszupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarel 00yueHus, MOTy4eHHbIE IPYU OCBOCHUU JAUCUUIUIMHBI, HEOOXOAUMBI MPU BHIMOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




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
3JIEKTPOIHEPTETUYECKU [9], P.1
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

4




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
[9],P.2

ToxoBrble 3alIUTHI OT
KOPOTKHX 3aMbIKaHU

3.1

ToxoBEIE 3aITUTHI OT
KOPOTKHX 3aMBIKaHHUH

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

MakcuManbHas
TOKOBasI 3allIUTa OT
mHorogasnsix K3

18

10

4.1

MakcuManbHas
TOKOBasI 3allIUTa OT
mHorodasnsix K3

18

10

Iloozomogxa pacuemuo-zpaguueckozo
3a0anus: BBINIOJIIHEHUE COOTBETCTBYIOIIEH
4acTH pacueTHO-Tpaduueckoil paboTsl 110
pasneny "MakcuManbHasi TOKOBas 3aluTa OT
MHorodasneix K3". 3ajanue BbIOJIHAETCS
HHUBUYAIBHO [0 BApHAHTAM.

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

Ilod2zomoeka domauinezo 3adanusn: JlomaniHee
3aJlaHUe BBIIAETCS CTYJIEHTaM 10 U3y4eHHOMY B
pasnene "MakcumallbHas TOKOBAsH 3aIUTa OT
MHoTo¢a3Hbx K3" Marepuany B Bue
yHOpaxHEeHUs U3 cOOpHHKa. 3agaHne
BBINOJIHACTCS HHAUBUIAYAIBHO 10 BAPHAHTAM.
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Iloozomoeka K npaKmu4ecKum 3aHAMuAM:
W3yuenue maTepuana mo pasuaeny
"MaxkcuMalbHas TOKOBasl 3al{uTa OT
MHoro(a3zHex K3" moaroToBka K BEITIOJHEHHIO
3aJaHUN Ha MIPAKTUICCKUAX 3aHATHIX
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "MakcumallbHas TOKOBas 3allUTa OT
MHorodasueix K3" marepuainy.
H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOB:
[1], cp. 12-15, 18-20
[2], cTp. 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

19

5.1

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

19

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" MOATOTOBKA K BHIMOJHEHUIO 3aaHUH
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 3aILIUT 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], cTp. 12-23
[2], ctp. 58-66, 70-73
[3], 24-32
[5], 38-49
[6], 34-45
[9],P.5

6 ToxoBbIE 15
HAMpPAaBJICHHbIC 3aIIUTHI
6.1 ToxoBbIe 15

HalpaBJICHHBIC 3allIUThI

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], cTp. 26-30
[2], cTp. 78-102

[4], 5-15
[5], 7-25
[9], P.6
7 3ammra ot K3 Ha 15 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 15 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], cTp. 31-33
[2], cTp. 66-70, 233-249
[3], 32-43
[9], P.7
8 ABTOMaTHYECKOE 4 Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
MTOBTOPHOE BKIIFOUEHHE [ToBTOpenne maTepuana 1Mo pasaeiny
Y aBTOMaTUYECKUI " ABTOMaTH4YECKOE TIOBTOPHOE BKJIIOUCHHE U
BBOJI pe3€pBa aBTOMAaTHYECKHIl BBOJ pe3epBa’
8.1 ABTOMaTHYECKOE 4 H3yuenue mamepuanog numepamypHuvix
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MTOBTOPHOE BKJIFOUCHHUE UCIOYHUKOB:
Y aBTOMaTHUYECKHN [1], 54-61
BBOJI pe3epBa [9],P.8
9 JucTtanuuonHas 8 Ilo020mo6Ka K npaKmuuecKum 3aHAMUAM:
3ammra Wzyuenne maTepuana 1mo pa3ueiny
9.1 JlucraHIMOHHAS 8 " 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 pazneny
" JlucTaHIIMOHHAS 3auTa"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], cTp. 4-33
[2], cTp. 119-123
[5], 5-16
[8], 231-240
[9],P.9
10 JuddepennnanbHbie 12 Iloozomogka domauinezo 3adanua: Jlomanrsee
TOKOBBIC 3aIIUThHI 3aJaHUEC BBIAACTCA CTYACHTaM 110 U3yYCHHOMY B
10.1 JuddepennuanbHoie 12 paznene "uddepeHimanbHbie TOKOBbIE

TOKOBBIC 3alIUTHI

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

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




[1], cTp. 66-68, 87-88
[2], ctp. 139-174, 217-229

[4], 16-25
[5], 26-37
[8], 207-231
[9], P.10
11 Peneiinas 3amura u 6 Iloozomoeka K meKyuiemy KOHmMPOJI0:
AaBTOMATHKa COOPHBIX [ToBTOpenne maTepuana mo pasneny "Peneiinas
muH. Pe3epBupoBanne 3aIIMTa ¥ aBTOMAaTHKa COOPHBIX IIMH.
111 Peneiinas 3amura u 6 PesepBuposanue"
aBTOMAaTHKa COOPHBIX H3yuenue mamepuanog 1umepamypHsix
muH. PesepBupoBanue UCHIOUHUKOG:
[2], cTp. 193-210
[9], P.11
12 Peneitnas 3amura u 10 IlodzomogKa K neKyuiemy KOHmMpOoio:
aBTOMaTHKa IToBTOpenune maTepuana no paszaeny "Peneitnas
TpaHcdopmaTropoB 3allInTa U aBTOMaTuKa tpaicgopmaropos”
12.1 Peneiinag 3amura u 10 Iloozomoska domawinezo 3adanus: Jlomamiaee
aBTOMAaTHKa 3aJlaHue BBIAAETCS CTYICHTaM I10 H3y4EHHOMY B
TparchopMaToOpoB pasznene "PeneiiHas 3amnTa 1 aBTOMaTHKA
TpaHcopmaTopoB" Marepuany B BUAE
yIpa>KHEHUs U3 cOOpHUKa. 3a1aHue
BBITIOJTHACTCA MHAUBUAYAJIbHO I10 BapUaHTaM.
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana no paszaeny "Peneiinas
3aIUTa ¥ aBTOMaTHKa TpaHchopMaTopoB"
IIOATr0OTOBKA K BBITIOJIHCHUIO SaHaHHﬁ Ha
MPAKTUYCCKUX 3aHATHUAX
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], cTp. 66-68, 87-88
[2], cTp. 175-188
[4], 26-32
[9], P.12-13
13 Peneiinas 3amura 9 Ilodzomogka K mexkyuiemy KOHmMpOiio:
CHHXPOHHBIX [ToBTOpenune maTepuana mo pasaeny "Peneitnas
TE€HEPATOPOB 3aIIUTa CHHXPOHHBIX T€HEPaTOpOB"
131 Peneiinas 3amura 9 Iloo2omoexa K npakmuyecKum 3aHAMUAM:
CHHXPOHHBIX Wzyuenne maTepuaina mo paszgeny "Peneiinas

10




TEeHEPaTOpOB 3alUTa CHHXPOHHBIX T€HEPATOPOB" MOJTOTOBKA
K BBITOJIHCHHIO 33JJaHUI HAa MPAKTUICCKUX
3aHATUAX
Iloozomoska domawinezo 3adanus: Jlomamiaee
3aJaHNe BBIIACTCS CTYIEHTaM 0 U3yYCHHOMY B
pasznene "PerneitHas 3ammuTa CHHXPOHHBIX
TeHEepaTOpOB" MaTepHaty B BUJE YIPAKHEHUI
n3 cOopHUKA. 3a1aHNe BHITIOIHACTCS
WHIWBUIYAIBEHO IO BapHAHTAM.
H3yuenue mamepuanos aumepamypHslx
UCHOYHUKOG:
[2], cTp. 189-193, 229-232
[4], 33-41
[9], P.15
14 Peneiinas 3amura 5 2 - - - 3 Iloozomogka K meKywemy KOHmMpo.iio:
6510Ka reseparop- IToBTOpenune maTepuaina no paszaeny "Peneitnas
TpaHchopMaTop 3ammTa 0J0Ka TeHepaTop-Tpanchopmarop”
14.1 Peneitnas 3ammra 5 2 - - - 3 H3yuenue mamepuanos iumepamypHnulx
O1oka rereparop- UCHOYHUKOS:
TpaHchopMaTop [1], cTp. 105-108, 116-118
[9],P.16
3adeT ¢ OLEHKOM 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 — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3jaenam
mucuumuinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHast padota; TK — Texymmii KoHTposb; [TA — npomexxyrounas

aTrTecranusa
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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
peneiinoit 3amuTel. TpeboBanus K ycTpoiicTBam P3. OyHKIIMOHAIBHAS cXeMa PEICHHON 3aIlThI.

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

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

OcHoBHBIE BUBI OBpexkaeHNN B DDC. BekTopHble n1uarpaMmbl TOKOB U HanpsbkeHui npu K3
Ha JnuHUAX 3nektponepenayu (JIDID) B cetu ¢ rioyxo3azemsieHHol HelTpanbio. Pacuer TokoB K3.
BekTopHble quarpaMMbl M COOTHOILIGHUS JIJIsl pacyeTa TOKOB OJTHO(A3HBIX 3aMbIKAaHUM Ha 3eMITI0 B
CeTH C HW30JMPOBAHHOW HeHTpanbpio. BekropHble nuarpaMmbel M pacuer TokoB npu K3 3a
TpaHchoOpMaTOPOM 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. M3MeputenvHble oOpranbl (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 cpabateiBanus MT3. Ouenka uyBctButensHoctd MT3.
OcoOenHoctu BbinosHeHUs: MT3 ¢ 3aBUCHUMBIMU XapaKTEpUCTUKaMH BBIIEPKEK 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 cpa6amweamm U cxemvl moKoeslx 3auium Cco cmyneniamvimu
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. CooTHOLIEHUS TOKOB U HAPSKEHUH M BEKTOPHBIE AUarpaMMbl IIPU KOPOTKUX 3aMbIKAHHIX
B JINHUM U 32 TpaHCPOpMaTopamu co cxemamu coennnennii Y/A-11 u A/Y-11;
2. Pacuer 3amuThl napajuleabHbIX JMHUN HanpsbkeHueM 35 kB;
3. Pacuer TOKOBBIX OTCEYEK Ha JIMHMSIX C OJJHOCTOPOHHUM ITUTAHUEM;
4. Peneilinas 3amuTa reaepatopoB. Pacuer npoaosibHOM quddepeHnnanbHoi TOKOBOR
3aIUThI TypOOTeHEpaTOpa;
5. Pacuer TpexcTyneH4YaToil TMCTaHIMOHHON 3aIlUThl TMHUHN OT MHOrogasHsix K3 B cetu ¢
OJIHOCTOPOHHUM ITUTaHUEM;
6. PacueT TOKOBBIX HampaBJIeHHBIX 3alUT OT MHOroda3Heix K3 B paguaibHoii ceTu ¢
JIBYCTOPOHHUM IUTAHUEM U B KOJIbLIEBOW CETH C OJIHUM UCTOYHUKOM IUTAHUS;
7. IluceMeHHBIN OIPOC;
8. PacueTr TOKOBOH 3alIUTHI HYJIEBOW MTOCIEA0BATEILHOCTU B CETH C TIIyX03a3eMJIEHHOU
HEUTpAJIbIO;
9. Pacuer ycTtaBok 1 nmpoBepka uyBcTBUTENbHOCTH MT3 B ceTu ¢ 0THOCTOPOHHUM MUTAHUEM.
Br16op cxewm 3amut. Kontponbnas padota Nel;
10. PacueT TpexcTyneH4aToi TOKOBOM 3antuThl OT MHOTO(a3HbIx K3 B ceTu ¢
OJTHOCTOPOHHUM NHUTaHHEM. Pa3paboTka pa3HECEHHBIX CXEM 3allUThI;
11. Pacuer nuddepenumanbuo-paznoit 3amutsl (AD3) nununm 110 kB;
12. Pacuer 3amuT Tpancdopmaropa.

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 3alUTa CO CTYIEHYATON XapaKTePUCTUKOM BBIIEPKKH BPEMEHU OT MHOTO(a3HBIX
K3.

3.5 KoncyabTanum

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

14



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:

pPaccUMTHIBATh MapaMeTPhl Jomamrnee 3ananue/KontponabHas

ycTporictB P3A pabota Ne2 «TokoBbIe

aneKTpodHepreTuaeckux cucrem | MJI-2nk-3 + + | + + + + HarpaBJICHHbIEC U JUCTAaHIIMOHHBIE
3aLUTHI TUHUI, «3a1UTHI C
a0COJIIOTHON CeNIEKTUBHOCTBIO)

paboTaTh ¢ ycTpoiicTBaMH Jlaboparopnas paboTa/3auuTsl

PEJIEHHON 3aIUThI NJI-2nk-3 + + ]+ 71a00paTOpHBIX paboOT

AIIEKTPOIHEPTETUYECKUX CUCTEM

OLIEHHUBATh YyBCTBUTEIHHOCTh PacuetrHo-rpadpuueckas

paccUMTaHHBIX YCTPOHCTB paboTa/3aiyra TUIIOBOTO pacyera

PCIICHHOM SaIIHTBI U-2nk-3 + S Jomainnee 3aganue/KonrponsHas
pabota Nel «TokoBble CTyneHUaTble
3aIUTHD)
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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-peﬁTHHF OBas CTPYKTYpa AUCHUIIMHBI ABJISACTCA 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 JUCHUILIMHE IPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 IleyaTHble U YJIEKTPOHHbIE HU3IAHNS

1. Kpusenkos, B. B. Peneitnas 3anmra u aBToMaTHKa SHEPTOCUCTEM : yueOHOE TTocoOue o
HanpasieHuto 140400 "DnekTposHepreTuka 1 3MeKTPOTEXHUKA", MOAYb "DeKTposHepreTuka' /
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. Penelinas 3ammuTa 3J1€KTPOIHEPTeTUYECKUX CUCTEM : yueOHOe ocoOue /171si By30B 110
HaIMpaBJICHUIO "DNEKTposHEepreTuka" o qucuuIuinHe "PeneiiHas 3amura 3JIeKTPOIHEPTreTHUYECKUX
cuctem"" / D. U. bacc, B. I'. Jloporynies ; Pen. A. ®@. JIpsikoB . — 2-e u3a., crep . — M. :

Uz narenscknii njom MU, 2006 . — 296 c. - ISBN 5-903072-44-5 .;

3. Anexkcees, O. I1. CoopHMK ynpakHeHUi 110 Kypey "PerneiiHas 3ammTa 1 aBToMaTu3anus
aneKkTposHepreTudeckux cucrteM". Yacts 1 : mig ctynentoB no Hanpasiennto 13.03.02
"OnexkTposHepreruka u snekTporexuuka” / O. I1. Anekcees, P. B. Temkuna, b. A. CadpoHoB ; pe.
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 : sl CTYIEHTOB 110 HAaNlPaBJiIEHUIO "DJIEKTPOIHEPreTHKA
u snektporexHuka" / O. I1. Anekcees, P. B. Temkuna, b. A. Cadpponos ; pea. P. B. Temxuna ; Ha.
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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 aBToMaTu3anus 3JeKTPOIHEPTETUYECKUX CUCTEM | COOPHUK
3aJa4 U yrnpaXHeHUH 1o Kypcy "Peneiinas 3amura u aBToMaTu3aius 3JeKTPOIHEPreTHUECKUX
cucteM" no Hanpasienuto 13.03.02 "DnexTposnepreTuka u snexrporexuuka" / P. B. Temkuna, O.
O. Hukonaesa, b. A. Cadponos ; pea. P. B. Temkuna ; Ham. uccnen. ya-t "MOU" (HUY"MODHN") .
— 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 "DnexrposHepreTuka 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 3amiyMTa 1 aBTOMaTU3alMs SJICKTPOIHEPreTUUECKUX cucTeM: [B 2 4.]. Y. 2 : mpakTUKyM
no Harnpasyienuto 13.03.02 "Dnekrposnepreruka u anekrporexuuka” / B. B. Bynkun, 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. @., Ouapenko H. U.- "MukponponeccopHasi aBTOMaTHKa U pejieiiHast 3aiura
3JICKTPOIHEPreTHIeCKuX cuctem", (2-¢), UzmarensctBo: "MU3naTensckuii jom MOUN", Mocksa, 2010
-(336¢.)

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

9. Temkuna, P. B. Peneitnas 3amura u aBTOMaTU3ALM SJIEKTPOIHEPTETUUECKUX CUCTEM : yueOHOe
nocobue 1o Hanpasieruio 13.03.02 "DnekrposHeprerrka u 3nekrporexnuka’ / P. B. Temkuna, O.
O. Hukomaesa, Hai. uccien. yu-t "MOU" (HUY"MOUN") . — Mocksa : M3n-Bo MU, 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()POPMAIIHOHHO-
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 3siekTpoHHasi 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 oTKpPHITHIX 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 IKOHOMHYECKOro pa3putus P® -
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 aynutopum, OcHanenue
HAHMEHOBaHUE
VYueOHbIC ayAUTOPUHT 2K-120, MamuHHbI#A cepBep, KOHAUIMOHEP
JUJTA IPOBEICHUSA 3ain MBI]

JICKIIMOHHBIX 3aHATUH U
TCKYIICTO KOHTPOJIA

Y4eOHble ay1uTOpun
JUTSL IPOBEJICHUS
MPAKTUYECKHUX 3aHSATHUH,
KP u KII

J1-406, YueOHas
ayIUTOpHs

ImapTta co CKaMBeﬁ, CTOJ Ipe€noaaBaTeiis, CTYII,
JOCKa MCJI0Bas

Y4eOHble ay1uTOpUn
JUTSL IPOBEJICHUS
71a00paTOPHBIX 3aHATUN

J-116, YuecOnas
naboparopus Kadeapsl
P3uAD

CTOJI, CTYJI, mKad, CTEH ] YIeOHBIH

VY4eOHble aynuTopun
JUI IPOBEICHUS
IIPOMEKYTOUHOU

aTTecTalluu

J-116, Yuebnas
naboparopust KadeIps

CTOJI, CTYJI, IKad, cTeH ] yaeOHbIi

P3uAD
J1-406, Yuebnas napTa co CKaMbeH, CTOJI TIPEToIaBaTesis, CTYI,
ayUTOpHUs JIOCKA MEJIOBast

Ilomenienus st
CaMOCTOSITEITbHOM
paboThI

I'-206, ActiupanTckas
kadenpst "IT'BUD"

Kpecio paboyee, CTyl, mKad i JOKYMEHTOB,
CTOJI MMCbMEHHBIH, TyM0a, KOMIIbIOTEPHASI
CETh C BBIXOJOM B MIHTEpHET, KOMIIBIOTED

HEPCOHAJIbHBIN, IPUHTEP, KOHIUIIMOHED

Ilomentenus st
KOHCYJIbTUPOBAHUS

I-204, YucOnas
naboparopus
"B0300HOBIISIEMEIC
HUCTOYHUKHU SHEPrun"

CTOJ y4eOHBbIii, cTyl, TpuOyHa, mKad s
JOKYMEHTOB, BEIIaNIKa ISl OACKIBI, TOCKa
MeJIoBasi, MyJIbTUMEIUIHBIN TPOEKTOP, IKPaH,
yKa3Ka JiazepHasi, JabopaTOpHbIN CTEH]I,
HOYTOYK, KOHAULIMOHEP

[Tomewmenus nis
XpaHeHUs
o0opynoBaHus U
y4eOHOT0 UHBEHTaps

I'-225, KnamoBas
kadenpst "T'BUD"

CTeIIaXK JJIsi XpaHEHUS! HHBEHTAps, CTYI, CTOJ
MMACbMEHHBINA, KOMIIBIOTEPHAS CETh C BBIXOJIOM
B MnTepHeT, HA0Op HHCTPYMEHTOB IS
MPOPUITAKTUIECKOTO 00CTYKUBAHUS
o0opynoBaHusi, HAOOPHI IEMOHCTPAITMOHHOTO
000pyI0BaHUsI, apXUBHBIC JOKYMEHTHI,
JTUTUIOMHBIE U KypCOBBIE PaOOTHI CTYJEHTOB,
KaHILETAPCKUI MPUHAATIEKHOCTH, 3allacHbIe
KOMIUICKTYIOIIUE JIJIT 000pYIOBAaHUS, CMCHHBIC
3amyactd 11 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.

HNupexc KM- | KM- | KM- | KM- | KM-
Howep Pazgen nucuuniauHbl KM: L 2 3 4 >
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 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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