MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA

HaumeHnoBaHue 00pa3oBaTejibHON NPOrpaMMbl. JJIEeKTPOIHEPreTHKA

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:

b1.4.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

6 cemectp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

6 cemecTp - 12 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

6 cemectp - 109,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:

KontpoabsHnas padora
JlomaiHee 3aganue
JlaGopaTopHasi pabora
PacuerHo-rpadgmyeckas paéora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemecTp - 2,5 yaca;

Mocksa 2021
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leabp ocBoeHUs] AMCUMIUVIMHBI: W3y4YCHHE MPUHIUIIOB BBIINOJHEHUS KOMILUIEKCOB peJeiiHoN
3amuThl M aBTOMAaTUKU (P3A) 3leKTpO’HEPreTHYECKUX CHUCTEM, TEXHMUYECKUX CPEACTB Uil HX
peanu3anuu, Cnocob0B pacyeTa napameTpoB ycTpoicTB P3A 1 olleHKH NPUHUMAaEMBbIX pPELIeHHH
3agaum QU CHUIITTHHBI
- OCBOCHHE 3HAHUU O MPHUHIIUIIAX TOCTPOCHUS U TEXHUUECKHUX CPECTBAX PesICHHON 3alllUThl U
aBTOMATU3ALNH JIEKTPOIHEPIETUUECKUX CUCTEM;
- (hopmupoBaHUEe yMEHUS pacCUUTHIBATH apaMeTPhl YCTPONUCTB peNeiiHON 3alUThl U aBTOMAaTUKH
JIEKTPO3HEPIETUYECKUX CUCTEM U aHAIM3UPOBATH NIOJy4YaEMbIE€ PE3YJIbTATHI,
- IpHOOpETEeHNE IEPBUYHBIX HABBIKOB PabOTHI C YCTPOHCTBAMU PEICHHOMN 3alIUThl 1 aBTOMAaTUKU
AJIEKTPOIHEPTETUYECKUX CUCTEM;
- (hopmupoBaHUEe yMEHUS OLIEHUBATH YYBCTBUTEIHHOCTh PACCUMTAHHBIX YCTPOMCTB pesieHOM
3alUThI ANEKTPOIHEPTETUYECKUX CUCTEM.

dopmupyembie y 00y4aromerocss KOMIeTeHIUH 1 3aIUIaHUPOBAaHHbBIE Pe3y/IbTaThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIeTEeHIMI |

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMITETeHIIH HHIHKATOPA J0CTHIKEHHSI
KOMIIETeHIIH

T1IK-1 Crocoben N-1nk-1 [Ipumensier Tunossie | 3HATH.
y4acTBOBATh B MIPOCKTHBIC PEIICHUS - TCXHUYICCKUEC CPEACTBA pCali3allni
MIPOCKTUPOBAHUHU OOBEKTOB ycTpoicTB P3A 31€KTpOo3HEpreTHUECKUX
npodeccuoHanbHOM CHCTEM.
NeSTeTbHOCTH

YMETh:

- paboTaTh ¢ yCTpOiiCTBAMH pesIeHHOM
3aIIUThI JICKTPOIHEPIreTUUECKUX CUCTEM.

TTIK-1 Crioco0Oen U-2nk-1 Beibupaer 3HATh:
y4acTBOBAaTh B napameTpsl - PUHITHITHI BBIMIOJTHECHHUS KOMITJICKCOB
MIPOCKTUPOBAHUH OOBEKTOB | AJIEKTPOOOOPYAOBAHMUS, P3A 0CHOBHBIX 00OBEKTOB
npodeccuoHaNbHOM YUHUTHIBASI TEXHUUECKHUE U SJICKTPOSHCPICTHICCKUX CUCTCM.
EeSITENTLHOCTH YKOHOMHYECKUE OTPAHUYCHHS

YMETh:

- OLIEHUBATh YyBCTBUTEIBHOCTD
PacCUMTAHHBIX YCTPOMCTB PEICHHON
3AILHUTHI;

- pacCUMTHIBaTh apaMETPhl YCTPOUCTB
P3A 31€KTpOIHEPreTHYeCKUX CUCTEM.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOW Tpo¢)eCCHOHAIbHOW 00pa3oBaTeNbHOM MporpaMMme
OnektposHepreruka (mamee — OIIOII), nampaBnenus noxarotroBku 13.03.02 DnexkTposHepreTnka u
ANEKTPOTEXHUKA, YPOBEHb O0pa30BaHUS: BBICIIEE 00pa30BaHUE - OaKaTaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusl.

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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 2 6 1 - - - - - - - 1 - Camocmoamenvnoe uzyuenue
«Peneitnas 3ammura u meopemuueckozo mamepuana: N3ydenne
ABTOMATH3aLUs TEPMHUHOJIOTHH 110 pa3jeny "BBeneHue B Kypc
3JIEKTPOIHEPTETUYECKU «PeneiiHas 3aiuTa 1 aBTOMaTU3aLUsA
X CUCTEM» INEKTPOIHEPTETHUECKUX CHCTEM»"
11 Bsenenue B kypc 2 1 - - - - - - - 1 - H3yuenue mamepuanog 1umepamypHslx
«PeneliHas 3amuTa U UCHOUHUKOG:
aBTOMAaTH3AIIH [1], cTp. 15-17
3JIEKTPOIHEPTETHIECKU
X CHCTEM»
2 BekropHbIe 1uarpamMMbl 17 2 4 2 - - - - - 9 - Ilodzomoeka K meKyuiemy KOHmMPOJIio:
TOKOB W HaNpsOKEHUH IToBTOpEHNe MaTepuaa Mo paszaety
pu K3 B 99C "BekTopHble JuarpaMMbl TOKOB U HalpsHKEHUI
2.1 | BekTopHBIE THATPaMMBI 17 2 4 2 - - - - - 9 - mpu K3 B 90C"

TOKOB Y HaIIPSIKEHUH

npu K3 B 33C

Iloozomoeka Kk 1adopamopnoii pavome: Jns
BBITIOJTHEH U 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4y BBITIOJIHEHUS J1abopaTOpHO# paboTsl, a
TaK K€ U3Yy4YUTH BOIIPOCHI BAPUAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paznene "BeKkTopHble 1uarpaMMbl TOKOB U
HanpsokeHudt npu K3 8 30C" marepuany.
Ilod20mo6Ka K KOHmMPOILHOU padome:
Wzydenune MaTepuaiioB 1o paszueny BekTopHbie
JuarpaMMsbl TOKOB 1 HanpspxeHuit npu K3 B
33C u MOATOTOBKA K KOHTPOJIEHON paboTe
Iloo2omoexa K npakmuyecKum 3aHAMUAM:
W3ydenne Mmarepuana no pazaeny "BekropHbie
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JUarpaMMbl TOKOB U HanpspkeHuid pu K3 B
O3C" moaroToBKa K BHITIOJIHCHHIO 33/IaHUI HA
MPAKTUYCCKUX 3aHATUIX

Iloozomoska domawinezo 3adanus: Jlomamiaee
3aJaHNe BBIIACTCS CTYyIEHTaM 0 U3yYCHHOMY B
pasznene "TokoBBIE 3aIIUTHI OT KOPOTKUX
3aMBIKaHAN" MaTepHay B BUAC YIIPAKHCHUS U3
cOopHUKa. 3aJaHUE BHITIOTHSICTCS
WHIWBUIYAIBEHO IO BapHAHTAM.

H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:

[2], 30-41
[3], cTp. 4-15
[7], cTp. 5-14

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

17

4.1

MakcuManbHas
TOKOBasI 3allIUTa OT
mHorodasnsix K3

17

Iloozomoeka K nabopamopnoii pabome: J1ist
BEITIOJTHEHUS 3aJaHU TI0 JTAOOpaTOpHOU paboTe
HE00XO0IMMO MPEABAPUTENHHO U3YUUTh TEMY U
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK XK€ U3y4UTh BOTIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 H3yUYEHHOMY B
paznene "MakcumallbHas TOKOBasl 3aIUTa OT
mHuorodasueix K3" marepuany.

Ilo0z20mo6Ka K npaKmuueckKum 3aHAmusIm:
Wzydenne maTepuana mo pa3ueny
"MaxkcuMarnbHas TOKOBasl 3al{uTa OT
MHorodasHeix K3" nmoiroroska K BEITOIHEHHIO
3aJJaHU{ Ha MPAKTUICCKUX 3aHATUSIX
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"MaxkcuMalibHas TOKOBas 3aluTa OT
MHoro¢aznex K3"

Iloozomoeka domawnezo 3adanus: Jlomanitee
3aJlaHue BBIJACTCS CTYACHTaM 10 U3YUCHHOMY B
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paszerne "MakcuManbHast TOKOBAsI 3all[Ta OT
MHorodasnsix K3" matepuany B Buze
yIpaxHeHHs U3 cOOpHUKa. 3a1aHue
BBINIOTHACTCS HHANBUAYAIBHO 110 BapUaHTaM.
Ilo020moeKka K KOHmMPOIbHOU padome:
N3y4yenne maTtepuaoB 10 pa3zieiry
MakcumanbHasi TOKOBas 3aIUTa OT
MHoro¢asHex K3 u moaroroska k
KOHTPOJBHOI pabote
Ilooz0mogka pacuemuo-zpaguueckozo
3adanusa: BEITIONHEHNE COOTBETCTBYIONICH
4acTH pacueTHO-Tpaduieckoil paboTsl IO
pazneny "MakcuManbHasi TOKOBas 3aIuTa OT
MHorodasnsix K3". 3aganue BhIOIHSACTCS
MHIIMBHIYaJIBHO 110 BapUAHTaM.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], cTp. 12-15, 18-20
[2], 63-66, 50-55, 73-77
[3], cp. 16-23
[6], cTp. 23-33

ITapameTpsl
cpabaThIBaHUsI 1 CXEMBbI
TOKOBBIX 3aIIIUT CO
CTYNICHYAaTbhIMHU
XapaKTCpUCTUKaAMU
BBIJICP)KEK BPEMEHH

19

5.1

ITapameTpsl
cpabaThIBaHUS M CXEMBI
TOKOBBIX 3aIIIUT CO
CTYHEHYATHIMH
XapaKTepUCTUKAMU
BBIIEPIKEK BPEMEHU

19

Iloozomoeka Kk nadopamopnoii pavome: Jns
BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ M3y4YUTh BOIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paszgene "IlapameTpsl cpabaTHIBAHUS U CXEMBI
TOKOBBIX 3aIIIAT CO CTYIIEHYATHIMU
XapaKTepUCTHKAMH BBIZICPKEK BpEMEHHU"
MaTepHuainy.

Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
W3zyuenne matepuana no pasgeny "[lapamerpst
cpabaThIBaHMS M CXEMBI TOKOBBIX 3aIIUT CO
CTYNEHYATHIMH XapaKTEPUCTHUKAMH BbIJIEPIKEK
BpeMeHH" MOATOTOBKA K BBITIOJHEHHUIO 3aJaHUI
Ha MPaKTHYECKUX 3aHITUIX

Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
IToBTOpEeHue MaTepuana 1no pasjieny




"[lapaMeTphl CpabaThIBAHUSA M CXEMbI TOKOBBIX
3aIIHUT CO CTYICHYATHIMH XapaKTePUCTUKAMU
BBIJIEpKEK BpeMeHH"

Iloozomoeka pacuemuo-zpagpuueckozo
3a0anua: BIIOTHEHUE COOTBETCTBYIOLIEH
9acTH pacueTHO-TpaduIecKkoit paboTsI Mo
paszneny "[lapaMeTpsl cpabaTbIBaHUS M CXEMBI
TOKOBBIX 3aIIIAT CO CTYIIEHYATHIMU
XapaKTepUCTHKaMH BBIZICPIKEK BpEMEHH".
3ajaHue BBINOJIHACTCS HHAMBUAYAIBHO MO
BapUaHTaM.

Ioozomoeka domauinezo 3adanus: Jlomaiitee
3aJaHUEC BbIAACTCA CTYACHTaM 110 U3yYCHHOMY B
paznene "IlapaMeTpsl cpabaThIBAHUS U CXEMBI
TOKOBBIX 3alIUT CO CTYNICHYATbIMU
XapaKTepUCTHKAMHU BBIICPKEK BpeMEHHN"
MaTepHay B BUJC YIIPAKHEHUS U3 COOpHUKA.
3amaHue BHITOTHACTCS HHINBUAYAIBHO IO
BapHaHTaM.

H3yuenue mamepuanos 1umepamypHsix
UCHOYHUKOB:

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

6 ToxoBbIE 13
HAMpPAaBJICHHbIC 3aIIUTHI
6.1 ToxoBbIe 13

HalpaBJICHHBIC 3alIUThI

Iloozomogka K meKywemy KOHmMpoJiio:
[ToBTOpenue marepuaina no pasaeny "TokoBbie
HalnpaBJICHHBIE 3aLUTHI"

Iloozomoska domawinezo 3adanusn: Jlomamniaee
3aJJaHHe BBIIACTCS CTYICHTaM 0 U3yYCHHOMY B
paznene "TokoBbIe HAalpaBIeHHbIE 3AIUTHI"
MaTepHually B BUJE YIIPAKHEHUS U3 COOPHUKA.
3aaHne BHIMOTHIETCS HHAUBUAYATBHO IO
BapUaHTaM.

IloozomoeKka K npaKmuuecKum 3aHamusm:
Wzyuenne maTepuana mo paszneiny "TokoBble
HaIpaBJICHHBIE 3aIIUTHI" TIOJrOTOBKA K
BBITIOJTHEHUIO 3aJaHUI Ha IPAKTHUECKUX
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3aHATHAX
H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[1], cTp. 26-30
[2], 78-102
[4], ctp. 4-15
[5], ctp. 17-25

7 3ammra ot K3 Ha 14 Ilodzomoeka K meKyuiemy KOHmMPOJIi0:
3eMJIIO B CETH C [ToBTOpenune MaTepuana 1mo pasaeny "3amuTa
3a3€MJICHHOM ot K3 Ha 3emutto B ceTu ¢ 3a3eMIICHHOI
HEUTpasblO U OT HEUTPAJIbIO U OT 3aMbIKAHUI HA 36MIJIIO B CETH C
3aMbIKaHUH Ha 3eMJIIO B H30JIUPOBaHHOI HelTpapio"
CeTH C U30JIUPOBAHHON IloozomogKa K npaKmu4ecKum 3aHAMUAM:
HEUTpabio W3yuenne maTepuaina mno paszgeny "3amuTa oT
7.1 3amurta ot K3 Ha 14 K3 Ha 3emiti0 B ceTH ¢ 3a3eMJICHHON HEUTpaIbio
3eMJIIO B CETH C U OT 3aMBIKaHUH Ha 3eMJII0 B CETH C
3a3€MJICHHOM H30JIMPOBAaHHON HENUTPaNBIO" MOATOTOBKA K
HEUTpaJbIo M OT BEITIOJTHEHUIO 3aJJaHUH Ha MTPAKTHYECKIX
3aMBIKaHUN Ha 3eMITIO B 3aHATHAX
CETH C U30JIUPOBAHHOM Ilod2zomoeka domauinezo 3adanus: JloManiHee
HEUTpabio 3aJJaHHe BBIIACTCS CTYICHTaM 0 U3yYCHHOMY B
paznene "3ammTa oT K3 Ha 3eMJi0 B ceTH ¢
3a3€MJICHHOM HENUTpPaJIbIO U OT 3aMbIKaHUM Ha
3eMJIIO B CETH C H30JIMPOBAHHON HEHTpaipo"
MaTepHally B BUJE YIIPAKHEHUS U3 COOpHHKA.
3amaHue BBIMOIHICTCS HHINBUAYAILHO 10
BapHaHTaM.
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], cTp. 31-33
[2], 66-70, 233-249
[3], cTp. 32-43
8 ABTOMaTHUYECKOE 4 Camocmoamensroe usyuenue
MTOBTOPHOE BKJIFOUCHUE meopemuueckozo manepuana: Nzydenve
1 aBTOMAaTHYECKHI JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
BBOJI pe3epBa " ABTOMaTHYECKOE TIOBTOPHOE BKJIIOUCHHE U
8.1 ABTOMaTHYECKOE 4 aBTOMaTHUYECKHI BBOJ pe3epna’

MIOBTOPHOE BKJIIOYEHHE
M aBTOMATHUYECKHUI

Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
IToBTOpEeHue MaTepuana no pasaeny




BBOJI pe3epBa

" ABTOMaTHYeCKOE MOBTOPHOE BKJIIOUCHUE U
aBTOMaTHUECKUIl BBOA pe3epBa’

H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[1], 54-61

JlucTaHOHHAs
3aIIATA

9.1

JlucTaHmOHHAs
3aIIATA

Ilo0z0mo6Ka K npaKmuuecKum 3aHamusm:
Wzydenne maTepuana 1mo pa3ueiy

" JlucTaHIMOHHAS 3alIKuTa" MOArOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX

Iloozomoeka domauinezo 3adanus: Jlomauitaee
3aJaHUEC BbIAACTCA CTYACHTaM 110 U3yYCHHOMY B
paznene "JlucTaHIIMOHHAS 3a1IUTa" MaTepUuany
B BUJIe yNIpaKHEHU U3 cOOpHUKa. 3aaHNe
BBITIOJIHACTCA MHAUBUAYAJILHO IO BapUaHTaM.
Iloozomoeka K mexkyuiemy KOHmMpoJiio:
[ToBTOpeHne MaTepHuana 1mo pa3uaey

" JlucraHMOHHAs 3amuTa"

H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOB:

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

10

JuddepennnanbHubie
TOKOBBIE 3aLIHUThI

14

10.1

JuddepennnanbHbie
TOKOBBIE 3aIUTHI

14

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
N3yueHnne marepuana no pasueny
"MuddepernnansHble TOKOBBIE 3aIUTH"
MIOJITOTOBKA K BBIMOJHEHHIO 3aJaHUN Ha
MPAaKTHYECKNX 3aHATHIX

Iloozomoska domawnezo 3adanusn: Jlomamniaee
3aJjaHue BBIAAETCS CTYJICHTaM 110 H3y4eHHOMY B
paznene "InddepeHnpansHble TOKOBBIE
3alUTHl" MaTepUaly B BUJE YIPaKHEHHs U3
cOopHHKa. 3ajaHne BINOJIHICTCS
HWHAWBUIYAJIBHO IO BapHAaHTAM.

Iloozomoexa kK mexkyuiemy KOHmMPOJII0:
IToBTOpEeHue MaTepuana no pasaeny
"MuddepernnanbHbIe TOKOBBIE 3aIIUTH"
H3yuenue mamepuanos numepamypHsix
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UCMOYHUKO8.
[1], ctp. 66-68, 87-88

[4], ctp. 16-25
[5], cTp. 26-37
[8], 207-231
11 Peneiinas 3amura u 7 CamocmoamensHoe usyuenue
aBTOMATHKa COOPHBIX meopemuyueckoz0 mamepuana: Vzyaeane
muH. Pe3epBupoBanne JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
111 Peneiinas 3amura u 7 "Peneiinas 3ammra 1 aBTOMaTHKa COOPHBIX
AaBTOMATHKa COOPHBIX muH. PesepBupoBanue”
mvH. PesepBupoBanue Ilo020mogKa K meKyuiemy KOHmMpoio:
[ToBTOpenue marepuana no pasaeny "PeneitHas
3alUTa ¥ aBTOMaTHKa COOPHBIX IINH.
PesepBuposanue"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[2], 193-210
12 Peneiinas 3amura u 11 CamocmoamensHoe usyuenue
aBTOMAaTHKa meopemuyueckoz0 mamepuana: Vzyaenne
TpaHc(opmMaTopoB JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
12.1 Peneitnas 3ammra n 11 "PeseiiHas 3aliuTa 1 aBTOMaTHKA
aBTOMaTHKa TpaHcdopmaropos"
TparchopMaTOpoB Iloozomogka kK npaKmu4ecKum 3aHAMUAM:

W3yuenne maTepuana no paszaeny "Pemneiinas
3aIUTa ¥ aBTOMaTHKa TpaHchopMaTopoB"
IIOATOTOBKA K BBITIOJTHCHUIO 3aI[aHPIfI Ha
MPAaKTUYCCKUX 3aHATHUAX

Ioozomoeka domauinezo 3adanus: Jlomauitiee
3aJjaHHe BBIJIACTCS CTYICHTaM M0 U3yYCHHOMY B
paznene "PeneliHas 3a111Ta U aBTOMAaTHKA
TpaHchopMaTopoB" MaTepHaIy B BHIE
yHpaXHEHUs U3 COOpHUKA. 3aaHue
BBITTOJTHACTCSI MHAUBUIYAIBHO ITO BAPHAHTAM.
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHue Marepuana no pasaeny "Peneitnas
3amuTa ¥ aBTOMaTHKa TpaHchopMaTopos”
H3yuenue mamepuanos numepamypHuvix
UCMOYHUKOB:

[1], ctp. 66-68, 87-88
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[2], 175-188
[4], cTp. 26-32

13 Penelinas 3amura 10 2 - 2 - 6 - CamocmoamensHoe usyuenue
CHUHXPOHHBIX meopemuueckoz2o manepuana: Nzydenue
TeHEPaToOpOB JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
131 Penetinas 3amura 10 2 - 2 - 6 - "PerneiiHast 3aIUTa CHHXPOHHBIX T€HEPATOPOB"
CHHXPOHHBIX I10020mo6Ka K npaKmuueckum 3auAMuaM:
TEHEPATOPOB W3zydyenne marepuana mo paszaeny "Peneitnas
3aIIUTa CHHXPOHHBIX T€HEPATOPOB" ITOATOTOBKA
K BBITIOJTHEHHIO 33/IaHUH HA MPAKTHYECKUX
3aHATHAX
IlodzomogKa K neKyuiemy KOHmMpOoio:
[ToBTOpenue marepuana no pasaeny "PeneitHast
3alIUTa CHHXPOHHBIX T€HEpaTopoB"
Ioozomoeka domauinezo 3adanus: Jlomauitnee
3aJjaHKe BBIIAETCS CTYAEHTaM 0 U3yYCHHOMY B
paznene "PeneliHas 3al11UTa CHHXPOHHBIX
reHepaTopoB" MaTepHally B BHJIC YIIPAKHEHHS
n3 cOOpHUKaA. 3aaHNe BHIOIHACTCS
MHIBHUIYaJIbHO 110 BapUAHTaM.
H3yuenue mamepuanog 1umepamypnbix
UCHIOUHUKOB:
[1], cTp. 105-108, 116-118
[2], 189-193, 229-232
[4], cTp. 33-41
14 Peneiinas 3amura 5 2 - - - 3 - Camocmoamenvroe usyuenue
650Ka reseparop- meopemuyueckozo mamepuana: VI3yaenue
TpaHchopMaTop JIOTIONTHUTEIHHOTO MaTepraa o pasaery
141 Peneiinas 3amura 5 2 - - - 3 - "Peneiinas 3amuTa 6J10Ka reHepaTop-
O1oka reHeparop- TpaHcdopmarop"

TpaHcdopmarop Ilo0z0mogKa K meKyuiemy KOHmpoJio:
IToBTOpenue maTepuana no pasaeny "Peneiinas
3amuTa 6J10Ka reHepaTop-Tpancpopmarop”
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[1], 116-118, 105-108
DKk3ameH 36.0 - - - 25 - 335
Bcero 3a cemectp 180.0 28 12 28 25 76 335
Hroro 3a cemectp 180.0 28 12 28 25 109.5
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IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nunauBuyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrimnoBsie KOHCYIbTaMU 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTpoib; [TA — nmpomexyTouHas
aTTecranus

12



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

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

OcHoBHbIe TOHATHS U onpeaeneHus. OCHOBHBIE peKuMbI padoThl DDC. OCHOBHBIE YCTPOWCTBA
cucteMbl aBTomatudeckoro ympasieHus (CAY). Kmaccudukanus P3A. Haznauenue u GyHKIMH
perneiiHoit 3amuTel. TpeboBanwus K ycTpoiicTBam P3. OyHKIMOHATBHAS CXeMa PEJICHHOM 3aIIUTHI.

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

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

OcHoBHBIE BUBI OBpexkaeHUN B DDC. BekTopHbIe AuarpaMmbl TOKOB M HampsibkeHui pu 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 HeHTpanplo. BekropHble nuarpammbl 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 3alUT.
N300pakeHune 3J1EMEHTOB U YCTPONCTB PEJICHHOMN 3aIIHTHI.

4. Makcumanvhasa mokoeas 3awuma om mHo2odaznovix K3

4.1. MakcumarnpHasi TOKOBas 3aliuTa oT MHOrogasHeix K3

Haznauenne MT3. Bribop napamerpos cpabareiBanus MT3. Ouenka yyBcTButensHoctd 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 TMEpBOM CTymeHH. Bwibop mnapamerpos
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. MakcuManbHasE TOKOBast HaIrpaBJICHHAsA
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 HEUMmpaibio
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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 CETH 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
ucrouynnka 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. OO1ias 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  pEXHUMbl  paboThl  reHepatopoB.  [IpononbHas
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 TokoM. TokoBas 3amuta 00paTHOM MOCIEA0BATEILHOCTH.

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. 3allUTa 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. CooTHOLIEHNS TOKOB U HAIIPSHKEHUH U BEKTOPHBIE JUArpaMMbl ITPU KOPOTKUX 3aMBIKaHUAX
B JINHUM U 32 TpaHCPOpMaTopamu co cxemamu coennnennii Y/A-11 u A/Y-11;

2. Pacyer ycTaBOK M IpoBepKa 4yBcTBUTENbHOCTH MT3 B c€TH ¢ OIHOCTOPOHHUM IIUTaHUEM.
Bri0op cxem 3amut. Kontponbsnas padora Nel;

3. Pacuer TpexcTyneH4yaToil TOKOBOH 3aIiuThl OT MHOTro¢a3Hbix K3 B cetu ¢ 01HOCTOPOHHUM
nuTaHueM. Pa3paboTka pa3HECEHHBIX CXEM 3allUThI;

4. PacueT TOKOBBIX OTCEYEK Ha JIMHUAX C OJTHOCTOPOHHUM IUTAHUEM;

5. Pacuet TOKOBBIX HampaBJIEHHBIX 3amUT OT MHOro(da3ubx K3 B panuanbpHOil ceTH ¢
JBYCTOPOHHUM IIUTAHUEM U B KOJIBLIEBOM CETH C OJJHUM UCTOYHUKOM IUTaHUS;

6. Pacuer TOKOBOH 3alIUTHI HYJIEBOM MTOCIIEOBATEILHOCTH B CETH C IIIyX03a3EMJICHHOM
HEUTpAJIbIO;

7. Pacuet TpexcTyneH4aTon JUCTaHIIMOHHOM 3aUThl TMHUI 0T MHOToda3Hbix K3 B cetu ¢
OJIHOCTOPOHHUM ITUTaHUEM;

8. Pacuer 3amuThl napauieiabHbIX JJUHUN HanpskeHueM 35 kB;

9. Pacuer quddepenunansro-daznoi 3aumrsl (JDP3) muauu 110 kB;

10. Pacuet 3anuT Tpancpopmaropa;

11. Peneiinas 3amuTa reaepatopoB. Pacuer npononsHoN auddepeHnnanbHoi TOKOBOM
3alUTHl TypOOTEeHEepaTopa;

12. IInceMeHHBIH ompoc.

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. MakcumanbHast TOKOBas 3allMTa C HE3aBUCUMOM XapaKTEPUCTHUKON BBIIEPKKH BPEMEHH.

3.5 KoncyabTanum

»w

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

OO6cyxnenne wmartepuanoB pasnena "Beegenume B kypc «PeneiiHas 3ammra U
aBTOMATHU3ALMSI DJIEKTPOIHEPIETUUECKUX CHCTEM»"

O6cyxnenne maTepuaioB pasjena "BekTopHble 1uarpaMMbl TOKOB U HanpsbkeHuit mpu K3
B OOC"

OO6cyxnenre MaTepuanoB pasnaesna "ToKOBBIE 3alUTH OT KOPOTKUX 3aMbIKaHH"
OO6cyxaeHne MaTepuasioB paszjena "MakcumaibHas TOKOBas 3alUTa OT MHOTro(as3HbIX
K3"
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9.

10.
11.

12.
13.
14.

Ob6cyxnenne marepuanoB pasnena "[lapameTpsl cpabaTbIBaHHUS U CXEMBI TOKOBBIX 3aIIUT
CO CTYTEHYAThIMU XapaKTEPUCTUKAMHU BbIIEPKEK BpeMeHU"

OO6cyxnenue maTepuanoB pazzena "ToKOBbIe HAITPABICHHBIC 3AMUTHI"

O6cyxnenue marepuanoB pasnena "3ammra or K3 Ha 3emit0 B CeTH ¢ 3a3eMJICHHOMN
HEUTPAJIBIO U OT 3aMbIKAaHUI HA 36MJIIO B CETH C U30JIMPOBAHHON HENUTpasbi0"
OOcyxneHue MaTepHalioB paszzeina "ABTOMATHYECKOE IMOBTOPHOE BKIIOYCHHE U
aBTOMAaTUYECKU BBOJI pe3epna’

OO6cyxnenre MaTepuanoB pasaena "J{ucraHnronHas 3ammra"

Ob6cyxaenue marepuaios pasznena "/luddepeHnmraibHble TOKOBBIE 3aIUTH"

OO6cyxnenue maTepualioB paszzena "PeneiiHas 3amuTa ¥ aBTOMaTHKa COOPHBIX IIHH.
PesepBupoBanue”

OO6cyxaenre MaTepualoB paszena "PeneiiHas 3anuTa 1 aBToMaTHKa TpaHchopMaTopoB"
Ob6cyxaenue marepuaioB pasnena "PeneiiHas 3ammra CHHXPOHHBIX TeéHepaTopoB"
OO6cyxnenne MaTepuaioB pasnena "PeneitHas 3amura 6J10ka reHepatop-Tpanchopmarop”

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUILJIMHBI (1)0 MUPYEMBIX B HUX KOMIIeTeHI Uil

3arTaHupPOBaHHbBIE PE3YIbTATHI
00y4YeHUs IO TUCITUTLINHE
(B COOTBETCTBHH C pazzesiom 1)

Koarwl
WHJIUKAaTOPOB

Howmep pasznena auciuiuinHbl (B COOTBETCTBUU C 11.3. 1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

O1neHo4HOE CPEICTBO
(TN ¥ HAUMEHOBAHUE)

3HATh:

TEXHUYECKUE CPECTBA
peanuzauuu yctponcts P3A
ANEKTPOIHEPIETUYECKUX CUCTEM

N-1nk1

JlaGopaTopHas pabora/3amnura
naboparopHoit paboTer Nel

PacuetHo-rpaduyeckas
paboTa/3amuTa 4acTh 2 THIIOBOTO
pacuera

Homarinee
3ajanne/KonTpospHas padora
Ne2 «TokoBble cTynieHUaThIe
3aIUThD»

Homarinee
3ajanne/KonTpospHas padbora
Ne3 «TokoBble HallpaBI€HHBIE U
JTUCTAHIIMOHHBIC 3alTUTHI JIMHUAN»

Jomaraee
3aganue/KontponpHas pabora
Ned «3amutsl ¢ abconmoTHON
CENIEKTUBHOCTBION

Kontponbnas
pabota/ITucbMeHHBIH onpoc
«Peneiinas 3ammra 1
aBTOMATH3allMs YIIEMEHTOB
YHEPrOCHCTEM)

TIPUHIIMUITBI BBITTOJHEHUS
KoMITIEKCOB P3A OCHOBHBIX
00BEKTOB

N/I-2nx-1

JlaboparopHas pabota/3ammmura
nabopaTopHoit padboTsr Nel

PacuetHo-Tpaduueckas
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SJICKTPOOHEPI€TUICCKUX CUCTEM

pabora/3amuTa yacTu 1 TUIIOBOTO
pacuera

KonTtponbHas
pabota/KonTponbhas pabota Nel
«BekTopHbIe qrarpaMMbl U
MaKCHUMabHasl TOKOBAs 3aIUTa

Jomarmaee
3aganne/KonTponpHas pabora
Ne2 «TokoBble cTyneHUaThIe
3aLIUTHI»

JlomarHee
3aganne/KonTponpHas pabora
Ned «BamumTel ¢ a0COTIOTHOM
CEJIEKTUBHOCTHIOY

KonTponbHas
pabota/[TuceMeHHBIN onpoc
«Penetinas 3amura u
aBTOMATHU3AIUs HIIEMEHTOB
SHEPTrOCHUCTEM)

YMmerh:

paboTaTh ¢ ycTpoiicTBaMH
pENEHHON 3alIUThI
AIEKTPOIHEPTETUUECKUX CUCTEM

JlaboparopHas pabota/3ammura
nabopaTopHoit paboTsr Nel

JlaboparopHas pabota/3ammura

Ml-Lnk 71a60paTopHOM paboTh Ne2
JlaboparopHas pabota/3ammra
nabopaTopHoi paboTer No3
pacCcUMTHIBATh MapaMeTphl JlaGoparopHas pabora/3amura
yctpoiicts P3A naboparopHoil paboThl Ne2
N-2nx-1

QJICKTPOIHCPICTUICCKUX CUCTCEM

JlaboparopHas pabota/3ammura
nabopaTopHoi paboThr No3
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PacuetHo-rpaduyeckas
pabora/3amuTa yactu 1 THIIOBOTO
pacyera

Pacuerno-rpadudeckas
pabora/3amuTa 4acTh 2 TUIIOBOTO
pacuera

KonTtponbHas
pabota/KonTponbras padora Nel
«BekTopHbIe qrarpaMmbl U
MaKCHUMaJbHasi TOKOBAs 3aIUTay

JlomarHee
3aganne/KonTponpHas pabora
Ne2 «TokoBble cTynieHUaThIE
3alUThD»

JlomarHee
3ajanne/KonTponpHas pabora
Ne3 «TokoBble HallpaBIEHHBIE U
JUCTAaHIIMOHHBIE 3aLUTHI JIUHUN»

JomarHee
3ajanne/KonTponpHas pabora
Ned «3amuTel ¢ aOCOTIOTHON
CEJIEKTHBHOCTBLIO»

KoHnTponbHas
pabota/[TuceMeHHBIN onpoc
«Penetinas 3amura u
aBTOMAaTHU3AIIMS SJIEMEHTOB
SHEPrOCUCTEM»

OIICHUBATHh YyBCTBUTCIIBHOCTDH
paccUMTaHHBIX YCTPONCTB
pENEHHON 3alTUThI

W/1-2nk1

JlabGopaTopHas pabora/3amnura
naboparopHoit paboThr Ne2
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JlaGopaTopHas pabora/3amnura
naboparopHoit padoTer Ne3

PacuetHo-rpaduyeckas
pabora/3amuTa 4acTh 2 THTIOBOTO
pacyera

Jomarinee
3ajanne/KonTponbpHas pabora
Ne2 «TokoBble cTynieHUaThIe
3aIUThD»

Homarinee
3ajanne/KoHnTposnbHas padora
Ne3 «TokoBble HallpaBI€HHbIE U
JTUCTAHIIMOHHBIC 3aLTUTHI JIMHUN»

Homarinee
3ajanne/KonTposbsHas padora
Ned «3ammTsl ¢ abCOTOTHON
CEJIEKTUBHOCTBIO»

Kontponbnas
pabota/ITucbMeHHBIH orpoc
«Peneiinas 3ammra u
aBTOMaTH3allMs HIEMEHTOB
SHEProCUCTEM»
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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 naboparopuoit padotel Nel (Jlaboparopras paboTa)
2. 3amuTa 1aboparopHoii padotel Ne2 (JlabopartopHas padbora)
3. 3amura naboparoproii padoter Ne3 (Jlaboparopnas padoTa)
4. 3anuta yactu 1 TunoBoro pacueta (PacuerHo-rpadgudeckas padbora)
5. 3amura yacts 2 TunoBoro pacuera (Pacuerno-rpaduueckas pabora)

dopma peanuzauuu: ITucbmenHas padora
1. KonTponbhas padota Nel «BekropHble 1uarpaMMbl 1 MAaKCUMaJIbHAsi TOKOBAs 3alllUTa
(KonTpoapHas pabora)
2. [luceMenHbIi onpoc «PeneiiHas 3amuTa 1 aBTOMaTU3aLUs 2JIEMEHTOB SHEPTOCUCTEM»
(KonTpoabsHas pabora)

®Popma peanmzanuu: [IpoBepka 3axanus
1. Konrponbnas padora Ne2 «TokoBble cTyneH4aTsle 3amuTh» ([loMarinee 3a1anue)
2. KontponbHas padota Ne3 «TokoBbie HalIpaBJICHHBIE U TUCTAHIIMOHHBIE 3aITUTHI TUHUN
([lomarnee 3a1anue)
3. KonTponbHas padota Ne4 «3amuTsl ¢ aDCOIIOTHOM CEIEKTUBHOCTBIO» (JloMaliHee 3a1aHue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

Orzamen (Cemecmp Ne6)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lonokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM M aTTECTALIMOHHON COCTABIISFOIINX.

B numiom BeICTaBIsIeTCS OIICHKA 32 6 CEMECTp.

IIpumeuyanue: OueHOYHBIE MAaTEPUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. Kpuenkos, B. B. Pernelinas 3amuTa 1 aBTOMaTHKa YHEPTOCUCTEM : yueOHOE TOcoOHe 1Mo
HampasieHuto 140400 "DaexkTpodHEepreTHKA U ANEKTPOTEXHUKA", MOTyNb "DieKTposHepreTuka' /
B. B. Kpusenkos ; pea. A. @. [pskos ; Ham. uccnen. yu-tr "MOUN" . — M. : U3n-8o MOU, 2012 . —
164 c. - ISBN 978-5-7046-1377-0 .

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

2. bacc, O. U. Peneiinas 3ammra 3J1€KTPOIHEPTETUYECKUX CUCTEM : YueOHOEe 1TocoOue /1JIsl 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 .;
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3. Anexkcees, O. I1. CoopHHK ynpakHeHui 1o Kypcy "Penelinas 3amuTa v aBTOMaTU3anus
3NIeKTpOodHepreTudeckux cucreMm". Yacte 1 : ayist ctyneHToB 1o Hamnpasiienuio 13.03.02
"DnekrposHepreTuka u snekrporexauka” / O. I1. Anekcees, P. B. Temkuna, b. A. CadpoHoB ; pe.
P. B. Temkuna ; Harr. uccnen. yu-t "MOU" . — M. : U3n-Bo MDU, 2016 . — 44 c.
http://elib.mpei.ru/elib/view.php?id=8646;

4. Anekcees, O. I1. CoopHuK ynpaxxHeHUH 110 Kypey "Perneiinas 3ammra 1 aBToMaTH3aus
AIIEKTPO3HEpreTnyeckux cuctem". YacTs 2 : A1 CTYJEHTOB 10 HANPABJICHUIO "DIEKTPOIHEPreTUKA
u annekrporexuHuka" / O. I1. Anekcees, P. B. Temkuna, b. A. Cadponos ; pen. P. B. Temkuna ; Hai.
uccien. yH-t "MOU" . — M. : U3n-80 MOU, 2017 . - 68 c.
http://elib.mpei.ru/elib/view.php?id=9303;

5. Temkuna, P. B. Peneiinas 3ammra 1 aBToMaTu3aus 3JeKTPOIHEPTETUYECKUX CUCTEM | COOPHUK
3aJa4 U ynpaXHeHUH 1o Kypcy "Peneiinas 3amura u aBToMaTu3alus 3JeKTPOIHEPreTHUECKUX
cucreM" no Hanpasienuto 13.03.02 "Dnexrposneprerrka u ekrporexnuka' / P. B. Temkuna, O.
O. Hukonaesa, b. A. Cadponos ; pea. P. B. Temkuna ; Ham. uccnen. ya-t "MOU" (HUY"MODH") .
— 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 ¥ aBTOMaTU3aIUs SJIEKTPOIHEPreTHIecKuX cucteM: [B 2 u.]. U.1 : mpakTukym
no Hampasienuto 13.03.02 "Dnekrposnepreruka u snekrporexuuka” / B. B. byakun, P. B.
Temkuna, b. A. Cadponos, [u np.], Ham. uccnen. ya-t "MON" (HUY"MBHN") . — Mocksa : U31-Bo
MD3U, 2019 . — 48 c. - ISBN 978-5-7046-2219-2 .

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

7. Peneiinas 3amuTa 1 aBTOMaTH3AIUS SJIEKTPOIHEPTreTHIECKUX cUCTeM: [B 2 4.]. Y. 2 : mpakTHUKyM
no HarpasyieHuto 13.03.02 "Diekrposnepreruka u anekrporexnuka” / B. B. Bynkun, P. B.
Temkuna, b. A. Cadponos, [u np.], Hau. uccnen. yu-t "MON" (HUY"MBHN") . — Mocksa : U3a-Bo
MDBU, 2019 . - 40 c. - ISBN 978-5-7046-2220-8 .

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

8. IpsaxoB A. @., OBuapenko H. U.- "MukponponeccopHasi aBToOMaTHKa U pejieiiHast 3aiura
aNIeKTpodHepreTnyeckux cuctem", (2-e), UsnarensctBo: "MU3narensckuit sjom MOU", Mocksa, 2010
-(336¢c.)

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

5.2 JInueH3MOHHOE U CBOGOIHO pacHpocTpaHsieMoe MPOrpaMMHOe oGecriedeHue:
1. Windows / Oniepannonnas cucrema cemeiicta Linux.

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

. 9BC Jlaus - https://e.lanbook.com/

. Hayunasi 3yiekTponHas 6ubauoreka - https://elibrary.ru/

. Baza nannbix Web of Science - http://webofscience.com/

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

. HannoHanbHasi 3JIeKTpoHHAas oubmoreka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTan oTkpeITHIX TaHHBIX Poccuiickoii @enepanuu - https://data.gov.ru

. ba3a oTKpBITHIX JaHHBIX NPOdecCHOHAIBHBIX CTAHAAPTOB MUHHUCTEPCTBA TPYAa H
connagbHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MHHHUCTEPCTBA IKOHOMUYECKOro pa3puTus P@ -
http://www.economy.gov.ru

10. Ba3a oTkpbITHIX 1aHHBIX PochuamonuTopunra - http://www.fedsfm.ru/opendata

CONO OIS~ WN B
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI

Tun nomenieHust Homep aynuropum, OcHamenue
HAaUMECHOBAaHUEC
VYyeOHbIC ayAUTOPUU IJIS I-200, YueOnas rapTa co CKaMbeid, CTOJI IIPEenoaBaTelis,
MPOBEACHUS JICKIIMOHHBIX ayIUTOpUs CTyJ1, TpuOyHa, MyJIbTUMETUUHBIN
3aHATUHN U TEKYILETO IPOEKTOp, IKpaH
KOHTPOJIS
VYyeOHbIC ayIUTOPUU IJIS I'-1018-1, cTyJI, mKad 11 JTOKYMEHTOB,
MIPOBE/ICHUS Jlaboparopus KOMITbIOTEPHAs CETh C BBIXOJOM B
MPaKTUYECKHUX 3aHATHH, | ABTOMATHKH KadeIpsl HNuTepHeT, MyJIbTUMEIUUHBIN TPOEKTOD,
KP u KII P3uAD 000py/I0oBaHUE CIICIHATU3UPOBAHHOE,

KOMIIBIOTCP HCpCOH&J’IBHHfI, KOHIWIHWOHED

J-107, Aynutopus
kadeaps P3uAD

CTOJ, CTYI, IWKad, MyIbTUMEANHHBINA
IIPOEKTOP, DKpaH, JOCKa MapKepHasl,
KYpHaJIbl, KHUTH, YIeOHUKH, TOCOOUS

1-205, YuebHas

mapTa Cco CKaMbeﬁ, CTOJI IIperioaaBaTeiid,

aAyIUTOPUS CTYJI, JOCKa MEJIOBast

J-207, YueOnas rapTa co CKaMbeid, CTOJI IIpernoaBaTelis,
aAyIUTOPUS CTYJI, JOCKAa MEJIOBast

J1-209, Yuebnas rapTa co CKaMbeid, CTOJI IIpernoaBaTelis,
aAyIUTOPUS CTYJI, JOCKa MEJIOBast

J-213, YuebOnas rapTa co CKaMbeid, CTOJI IIpernoaBaTelis,
aAyIUTOPUS CTYJI, JOCKA MEJIOBast

VY4eOHble ayAUTOpUHU IS
IPOBEJCHUS
ab0PaTOPHBIX 3aHITHIA

J-116, Yuebnas
naboparopust Kadeaps
P3uAD

CTOJI, CTYJI, KA, CTeH ] y4eOHBIH

J-114, KomnproTepHbIi
kyacc kapeapsl P3uAD

CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJOM
B IHTEpHET, KOMIIBIOTED NEPCOHAIBHBIN

J1-105, KomnbroTepHbIit
kJjacc kapeapsl P3uAD

CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJAOM
B MIHTEpHET, JOCKa MapKepHasi, KOMIIBIOTED
MIEPCOHAJIbHBIN

VY4eOHble ayAUTOpUU IS
IPOBE/ICHUS
IIPOMEKYTOUHON
aTTecTalluu

I'-200, YueOnas
ayIuTOpus

rapTa co CKaMbeH, CTOJI IPENOAaBaTes,
CTYyJ, TpUOYHa, MyJIbTUMEIUHHBIN
IIPOEKTOP, IKpaH

ITomemenus s
CaMOCTOSITENIbHON paOOTHI

HTB-302, UuranbHbIi
3a1 oTaena
o0CITyKUBaHU
y4eOHOI uTeparypoi

CTYyJI, CTOJ HHCBMGHHBIfl, KOMITIBIOTCPHAA
CETh C BBIXOJOM B MIHTEpHET, KOMIIBIOTED
MEePCOHAIBbHBIN

ITomemenus s
KOHCYJIbTUPOBAHUS

I'-200, YueOnas
ayIuTOpus

apTa co CKaMbeH, CTOJI IPENOAaBaTes,
CTYyJ, TpUOYHa, MYJIbTUMEIUHHBIN
IIPOEKTOP, IKPaH

N1-110, Kabunet
COTPYJIHUKOB Kaderpbl
P3uAD

Kpecio pabouee, CTOJ, CTYJI, Kad 1is
JOKYMEHTOB, KOMIIBIOTEPHAs CETh C
BBIXOJIOM B MIHTEpHET, KOMIIBLIOTED

MIEPCOHAJIBHBIN, IPUHTEP

J1-108, Kabuner
COTPY/AHUKOB Kag.
"P3uAD"

Kpeciio pabouee, CTOI, CTyJI, KOMIIbIOTEPHAs
CETh C BBIXOJIOM B MIHTEpHET, 10CKa
MapKepHasi, KOMIbIOTEP MEPCOHATbHBIN,
IIPUHTEP

J-103/1, [Tomemenne

Kpecyo pabouee, CTOJ, CTYJ, mKad st
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kag. "P3uAD"

JOKYMEHTOB, KOMITbIOTEpHAsI CETh C
BbIX0ZI0M B IHTEpHET, 10CKa MapKepHas,
KOMIIBIOTEP MEePCOHATIBLHBIN, IPUHTED

J-210, [Tomemienue
COTPYJIHUKOB Kaderpbl
P3uAD

Kpecio pabouee, cToJ, Kad AJis
JIOKYMEHTOB, KOMITBIOTEPHASI CETh C
BBIXOJ0M B I/IHTepHeT, KOMIIBIOTCP

TIePCOHAJIbHBIM, IPHUHTEP

J-211, [Tomemienue
kadeaps P3uAD

Kpeciio pabouee, CTOI, CTYI, mKad 1is
JIOKYMEHTOB, KOMITBIOTEP TTEPCOHATBHBIH,
IIPUHTED

TTomerenust misa
XpaHeHHus 000pyO0BaHUS
U y4eOHOr0 MHBEHTapsI

J1-103/2, Cxnan
kadenper P3nAD

KOMITBIOTEPHAS CETh C BBIXOJIOM B
WNurepuer, o0opyaoBanue
CHEIHATH3UPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Peneiinas 3alllUTa SJICKTPOSHCPICTUHICCKUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4
KM-5

KM-6
KM-7
KM-8

KM-9
KM-
10

Kontponbnas padota Nel «BekropHble 1uarpaMMbl 1 MaKCUMaJlbHasi TOKOBAS 3alllUTa
(KontpomnwsHas pabota)

Kontposnbnast pabota No2 «TokoBbIe CTyleHUaThIe 3auTuThly (JloManiHee 3a1anue)
3amuta naboparoproit pabotel Nel (JlaboparopHas paboTa)

3ammura yactu 1 TumoBoro pacuera (Pacuerno-rpadudeckas padora)

Kontposnbnas pabora Ne3 «TokoBbIe HAlIPaBICHHBIE U JUCTAHIIMOHHBIC 3AIUTHI JTMHUI
(lomanrHee 3amanue)

3amuta nadoparopHoi pabotel Ne2 (Jlaboparopuas pabota)

KonTponbhas padota Ne4 «3anuThsl ¢ aOCOIIOTHOM CeNeKTUBHOCTHIO» ([loMaliHee 3a1aHue)
IIncemenHslii onpoc «PeneiiHas 3ammTa 1 aBTOMaTU3alMs 3JIEMEHTOB SHEPTOCUCTEM»
(KontponpHnas pabota)

3amuTa yacTth 2 TunoBoro pacueta (Pacuerno-rpaduueckas pabora)

3ammra taboparopHoii paboTsr Ne3 (JlaGoparopHast pabora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Howmep
paszen
a

HUanexk | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
Paznen cKM: | -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10

JIUCITUIUINHEI Hemen | 4 6 8 8 10 | 12 | 12 | 13 | 13 | 13
a1 KM:

Beenenue B kypc
«Peneiinas 3amura u
aBTOMAaTH3alus
AIEKTPOIHEPrETUYECKUX
CHCTEM»

11

Beenenue B kypc
«Peneitnas 3ammra u
aBTOMAaTH3alIMs + + + + + +
ANEKTPOIHEPrETUYECKUX
CHCTEM»

BekTopHbIe AuarpaMMsbl
TOKOB U HaIIPSHKEHUU IIPU
K3 8 99C

2.1

BexTopHbIe AuarpaMMbl
TOKOB M HAIIPSDKCHUN ITPH + + + + + + + +
K38 39C

ToxkoBbIE 3aLIATHI OT
KOPOTKHUX 3aMbIKaHUN

3.1

TOKOBBIE 3aIIUTHI OT
KOPOTKHMX 3aMbIKaHU
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MaxkcuMmanbHast TOKOBast
3alIUTa OT MHOTO(ha3HBIX
K3

4.1

MaxkcumanbpHas TOKOBasg
3amuTa OT MHOTO(a3HBIX
K3

[TapameTtpsl cpabaThIBaHUs
U CXEMbl TOKOBBIX 3aIIUT
CO CTYyNEHYaTbIMU
XapaKTePUCTUKAMU
BBIJIEP)KEK BPEMEHU

5.1

[Tapametpsl cpabaTbiBaHus
U CXEMbI TOKOBBIX 3alIUT
CO CTYIICHYATbIMU
XapaKTepUCTUKAMU
BBIIEPIKEK BPEMEHU

ToxoBbie HaIIpaBJICHHBIC
3allUThI

6.1

ToxkoBbie HaIIpaBJICHHBIC
3allUThI

3amuTa oT K3 Ha 3eMi1o B
CETH C 3a3eMJICHHOM
HEUTpAJIbIO U OT
3aMBIKaHUM Ha 3€MIIIO B
CETH C U30JIMPOBAHHON
HEHUTPaJIbIO

7.1

3amuta ot K3 Ha 3emitio B
CETH C 3a3¢MJICHHOU
HEWUTpPaJbIO U OT
3aMbIKaHUN Ha 3€MIIIO B
CETH C U30JIMPOBAHHON
HEUTpPaJIbIO

ABTOMAaTHUYECKOE
ITIOBTOPHOE BKJIOUECHUE U
aBTOMATHYECKUH BBOJ
pe3epBa

8.1

ABTOMaTHYECKOE
ITIOBTOPHOE BKJIOUECHUE U
aBTOMATHYECKUH BBOJ
pe3epBa

I[I/ICTaHI_II/IOHHaH 3aiuTra

9.1

JlucranuyoHHas 3amura

10

Huddepennmanpapie
TOKOBBIE 3alUTHI

10.1

Huddepennmanpapie
TOKOBBIE 3alUTHI

11

Peneinas 3ammra u
aBTOMAaTHKa COOPHBIX
muH. PezepsupoBanue
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111

Peneiigas 3amura u
aBTOMaTHKa COOPHBIX
muH. PezepBupoBanue

12

Peneitnas 3amura u
aBTOMaTHKa
TpaHcGopMaTopoB

121

Peneiigas 3ammra u
aBTOMAaTHKa
TpaHchopMaTopoB

13

Peneiinas 3amura
CHHXPOHHBIX T€HEePaTOPOB

131

Peneiinas 3amura
CHHXPOHHBIX T€HEePaTOPOB

14

Peneiinas 3ammura 610Ka
reHepaTop-
TpanchopmaTop

141

Penetinas 3ammra 010xa
reHepaTop-
TpanchopmaTop

Bec KM, %:

10

20

10

20

10
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