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

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: PacnpeueJmTe.ﬂbele IJIEKTPUIECCKHUE CETHU

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

PabGouasi nporpaMmma JuCUUIIMHBI
PEJIEMHAS 3AIHLIUTA U ABTOMATU3ALIUA
JIEKTPOOHEPI'ETHUYECKHUX CUCTEM

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.13

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

6 cemecTp - 26 yaca;

IIpakTnyeckue 3aHATHSA

6 cemecTp - 26 yaca;

JladopaTopHbie padoThI

6 cemecTp - 12 yacos;

Kouncynabranuu

6 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

6 cemectp - 113,5 yacos;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
KontpoabsHnas padora
JlomaiHee 3aganue
JlaGopaTopnasi pabora
PacuerHo-rpadguyeckas paéora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;

Mocksa 2022




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Hukonaesa 0.0.

Waentuduratop

H145c98b1-NikolayevaO0-1194867

0.0. Hukonaesa

(LOIKHOCTB)

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

(mozmycs)

MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

BanaHckuin A.B.

Waentnouratop

R98c29a50-ValianskyAV-a927df5H

(pacupoBKa MOAKCH)

A.B. Baxguckui

(OIKHOCTB, YUeHasl CTETICHb, YUCHOE
3BaHHUE)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIphl

(Tmoamucs)

MNognucaHo 3NeKTPoHHOW Nnognuceto $TEOY BO «HHUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

LLlapoB 0.B.

Waentnouratop

R324da3b6-SharovYurV-0bb905bf

(pacumpoBKa MOAKCH)

10.B. [llapos

(OIDKHOCTB, YUeHasl CTETICHb, YUCHOE
3BaHHUE)

(moamucs)

(pacumpoBKa MOAKCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Lenb ocBOeHUs] IMCUMILUIMHBI. HM3yYECHHE IPUHLMWIIOB BBINOJIHEHUS KOMILIEKCOB pEIeHON

3amuTel U aBTOMAaTUKU (P3A) s1eKTpO’HEPreTUYECKUX CHUCTEM, TEXHUYECKHX CpPEICTB M HX

peanu3anuu, Cnocob0B pacyeTa napameTpoB ycTpoicTB P3A 1 olleHKH NPUHUMAaEMBbIX pPELIeHHH

33[[3‘11/[ AUCHHUIIIMHBI

- OCBOCHHE 3HAHUU O MPUHIMIAX TOCTPOCHUS U TEXHUYECKHUX CPEJICTBAX PEJICHHOM 3aIlUThI U
ABTOMATHU3AIMU JIEKTPOIHEPTETUYECKUX CUCTEM;

- (hopmupoBaHUEe yMEHUS pacCUUTHIBATH apaMeTPhl YCTPONUCTB peNeiiHON 3alUThl U aBTOMAaTUKH
AJIEKTPOIHEPIeTHUECKUX CUCTEM U aHATM3UPOBATH MOTYyYaeMbIe PE3yIbTaThl;

- IpHOOpETEeHNE IEPBUYHBIX HABBIKOB PabOTHI C YCTPOHCTBAMU PEICHHOMN 3alIUThl 1 aBTOMAaTUKU
AJIEKTPOIHEPIETHUECKUX CUCTEM;

- (hopmupoBaHUEe yMEHUS OLIEHUBATH YYBCTBUTEIHHOCTh PACCUMTAHHBIX YCTPOMCTB pesieHOM
3aIIUTHI AIEKTPOIHEPTETUUECKUX CUCTEM.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHus!

[IK-2 Cnocoben npumMeHsTh
3HaHUEe CcrIocoO0B
IIPOU3BOJICTBA, TPAHCIIOPTA
U MCII0JIb30BaHMS
AIIEKTPOIHEPTUU

N/I-2nix-2 lemoncTpupyer
3HAHUE OCHOB YIIPABJICHUS
IporeccaMy IPOU3BOJICTBA,
TPAHCHOPTA U UCIIOIb30BAHUS
AIEKTPOIHEPTUU

3HATH:

- IPUHIINIIBI BBITIOJIHEHUS] KOMIUIEKCOB
P3A 0oCHOBHBEIX 00OBEKTOB
AJIIEKTPOIHEPTETHUECKUX CUCTEM;

- TEXHUYECKHE CPECTBA Peallh3aIlun

ycrpoiicTB P3A a5ieKTpo3HEpreTuyecKkux
CHCTEM.

YMETB:

- pacCUMTHIBaTh apaMETPhl YCTPOUCTB
P3A 31eKTpo3HEpreTHYeCKUX CUCTEM;

- OLICHUBATh YyBCTBUTEIBHOCTD
PaCCUMTAHHBIX YCTPOMCTB PEIICUHON
3aIUTHI;

- paboTaTh ¢ ycTpoiicTBaMu peeiHoi
3AIIUATHI JIEKTPOIHEPTETUYECKUX CUCTEM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumnimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTelbHOM Iporpamme
Pacnipenenutensubie snektpuueckue cetu (manee — OIIOIN), nampaBnenuss mnoarotoBku 13.03.02
DJIEKTPOIHEPTETHKA U DJICKTPOTEXHHUKA, YPOBEHb 00pa30BaHMsI: BBICIIEE 0Opa30BaHHe - OaKalaBpHaT.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00y4ueHUs, OIyYEHHbIE IPU OCBOEHUH IUCHUIUIMHBI, HEOOXOIUMBI IPU BBITTOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




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
aBTOMaTu3alus TEPMUHOJIOTHH 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 "BekTopHEIC AHarpaMMBbl TOKOB U HaIIPsKEHUH
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
00pabOTKH pe3yNbTaTOB 10 H3YYCHHOMY B
paznene "BeKkTopHble 1uarpaMMbl TOKOB U
HanpsokeHudt npu K3 8 93C" marepuaiy.
Ilod20mo6Ka K KOHmMPOILHOU padome:
Wzydenune MaTepuaiioB 1o paszueny BekTopHbie
JuarpaMMsbl TOKOB 1 HanpspxeHuit npu K3 B
33C u MOATOTOBKA K KOHTPOJIEHON paboTe
Iloozomoeka kK npakmuyecKum 3aHAMUAM:
W3ydenne Mmarepuana no pazaeny "BekropHbie
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JUarpaMMbl TOKOB ¥ HanpspkeHui mpu 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 BUJC YIIPAKHCHUS U3
cOopHUKa. 3aJaHUE BHITIOTHSICTCS
WHIWBUIYAIBEHO IO BapHAHTAM.

H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:

[2], cTp. 30-41
[3], cTp. 4-15
[7], cTp. 5-14
3 TOKOBBIC 3aLUTHI OT 4 2 Iloozomoeka K meKyuwiemy KOHmMPOJIIo:
KOPOTKHX 3aMbIKaHUH IToBTOpenne maTepuaina no paszaeny "Tokosbie
3.1 ToxoBrble 3alIUTHI OT 4 2 3aIUTBl OT KOPOTKHUX 3aMbIKaHUI"
KOPOTKHX 3aMBIKaHHUIA H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[2], cTp. 16-21, 42-44
4 MakcumainbHas 19 11 IToozomoeka k nadopamopnoii pabome: J1ns
TOKOBAs 3aIlIUTa OT BEITIOJTHEHUS 3aJaHU TI0 JTAOOpaTOpHOU paboTe
mHorodasnsix K3 HEO0XOIMMO NPEABAPUTEIHHO U3YIUTh TEMY H
4.1 MakcuManbHas 19 11 3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a

TOKOBas 3aIlUTa OT
mHorodasnsix K3

TaK XK€ U3y4UTh BOTIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 H3yUYEHHOMY B
paznene "MakcumallbHas TOKOBAs 3aIlUTa OT
MHuorodasueix K3" marepuaiy.

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 MaTepuaia no pasjueny
"MakcuManbHasi 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 13 cOOpHUKA. 3aaHne
BBITIOTHACTCS HHANBUAYAIBHO 110 BapHAHTAM.
Ilo020moeKka K KOHmMPOIbHOU padome:
N3y4yenne maTtepuaoB 10 pa3zieiry
MakcumanbHasi TOKOBas 3aIUTa OT
MHoro¢asHex K3 u moaroroska k
KOHTPOJBHOI pabote
Ilodzomogxa pacuemuo-zpaduueckozo
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], cTp. 63-66, 50-55

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

6 ToxoBbIE 12
HAMpPAaBJICHHbIC 3aIIUTHI
6.1 ToxoBbIe 12

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], cTp. 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 maTepuana rno paszaeny "3amura ot
7.1 3amurta ot K3 Ha 14 K3 Ha 3emiti0 B ceTH ¢ 3a3eMJICHHON HEUTpaIbio
3eMJII0 B CETH C U OT 3aMBIKaHHUH Ha 3eMJTI0 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 3eMJ110 B ceTH ¢
3a3€MJICHHOM HENUTpPaJIbIO U OT 3aMbIKaHUM Ha
3eMJIIO B CETH C M30JIMPOBAHHON HEUTpaibio"
MaTepHally B BUJE YIIPAKHEHUS U3 COOpHHKA.
3amaHue BBIMOIHICTCS HHINBUAYAILHO 10
BapHaHTaM.
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], cTp. 31-33
[2], cTp. 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

" ABTOMaTH4YECKOE TTOBTOPHOE BKIIOUEHHE U
aBTOMaTHUECKUIl BBOA pe3epBa’

H3yuenue mamepuanos iumepamypHslx
UCHOYHUKOS:

[1], 54-61

JlucTaHOHHAs
3aIIATA

9.1

JlucTaHmOHHAs
3aIIATA

Ilo0z0mo6Ka K npaKmuuecKum 3aHamusm:
Wzydenne maTepuana 1mo pa3ueiy

" JlucTaHIIMOHHAS 3aluTa" MIOArOTOBKA K
BEITTOJTHEHHIO 3aJaHIH Ha MTPAKTHYECKIX
3aHATHAX

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

" JlucraHMOHHAs 3amuTa"

H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOB:

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

10

JuddepennnanbHubie
TOKOBBIE 3aLIHUThI

14

10.1

JuddepennnanbHbie
TOKOBBIE 3aLHUTHI

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
HWHAWBUIYAIBHO MO0 BapHAHTAM.

Iloozomoexa kK mexkyuiemy KOHmMPOJII0:
IToBTOpEeHUe MaTepuaia no pasjueny
"MuddepernnanbHbIe TOKOBBIE 3aIIUTH"
H3yuenue mamepuanos numepamypHsix
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UCIOYHUKOB:
[1], cTp. 66-68, 87-88
[2], cTp. 139-174, 217-229
[4], ctp. 16-25
[5], cTp. 26-37
[8], 207-231

11 Peneitnas 3amura u 8 Camocmoamenvnoe uzyuenue
AaBTOMATHKa COOPHBIX meopemuyeckozo mamepuana: VI3yaenue
mmH. PesepBupoBanme JIOTIONTHUTEIHHOTO MaTepraa o pasaerry
111 Peneiinas 3amura u 8 "PerneiiHast 3ammuTa 1 aBTOMAaTHKa COOPHBIX
aBTOMATHKa COOPHBIX mnH. PesepBupoBanue”
mH. Pe3epBupoBanue Iloozomogeka K meKyuwiemy KOHmMPOJIIo:
[ToBTOpenue marepuana no pasaeny "PeneitHast
3alUTa ¥ aBTOMaTHKa COOPHBIX IINH.
PesepBupoBanue"
H3yuenue mamepuanos 1umepamypHsLx
UCHOYHUKOB:
[2], cTp. 193-210
12 Peneitnas 3amura u 10 Camocmoamenvnoe uzyuenue
aBTOMaTHKa meopemuyeckozo mamepuana: VI3yienue
TpaHc(HopMaTOpPOB JIOTIONTHUTEIHHOTO MaTepralia 1o pasaery
12.1 Peneitnas 3ammra u 10 "PeneiiHas 3aluTa 1 aBTOMaTHKa
aBTOMaTHKa TpaHchopmMaTopoB"
TpanchopMaTopoB Ilo020mo6Ka K npaKmuuecKum 3aHAmMuiIm:

Wzyuenne maTepuana no paszaeny "Peneiinas
3aIUTa ¥ aBTOMaTHKa TpaHchopMaTopoB"
MOJTOTOBKA K BHITIOJHEHUIO 3aJaHUI Ha
MPAKTUYCCKUX 3aHATUIX

Iloozomoska domawnezo 3adanusn: Jlomamniaee
3aJJaHHe BBIIACTCS CTYICHTaM 0 U3yYCHHOMY B
paznene "PeneliHas 3al1UTa 1 aBTOMAaTHKA
TpaHchopMaTopoB" MaTepHAIy B BHIE
yHpaXHEHUs U3 COOpHUKA. 3aaHue
BBITTOJTHACTCSI MHAUBUIYAIBHO ITO BAPHAHTAM.
Iloozomoexa k mexyuwiemy KOHmpoaio:
[ToBTOpeHue marepuaa no pasaeny "PeneitHast
3amuTa ¥ aBTOMaTHKa TpaHchopMaTopos"
H3yuenue mamepuanos numepamypHuvix
UCMOYHUKOB:
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[1], ctp. 66-68, 87-88
[2], cTp. 175-188
[4], cTp. 26-32

13 Penelinas 3amura 10 2 - 2 - 6 - CamocmoamensHoe usyuenue
CHHXPOHHBIX meopemuyueckoz0 mamepuana: VIzyaeane
TeHEPaTOpOB JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
131 Penetinas 3amura 10 2 - 2 - 6 - "PerneiiHast 3aIKUTa CHHXPOHHBIX T€HEPATOPOB"
CHHXPOHHBIX I10020mo6Ka K npaKmu4eckum 3auAMuaM:
TEHEPATOPOB W3zydyenne marepuana o pasaeny "Peneiinas
3aIIUTa CHHXPOHHBIX T€HEPATOPOB" MTOATOTOBKA
K BBINIOJIHEHHIO 33/IaHUH HA MPAKTUYECKUX
3aHATHAX
IlodzomogKa K neKyuiemy KOHmpoio:
[ToBTOpenue marepuana no pasaeny "PeneitHas
3alIUTa CHHXPOHHBIX T€HEpaTopoB"
Ioozomoeka domauinezo 3adanus: Jlomanitaee
3aJjaHue BBIAACTCS CTYICHTaM I10 H3y4EHHOMY B
paznene "PeneliHas 3al11UTa CHHXPOHHBIX
TeHepaTopoB" MaTepHally B BUJIC YIIPAKHEHHS
n3 cOOpHUKaA. 3aaHNe BHIOIHACTCS
MHIIMBHUYaJIbHO 110 BapUAHTaM.
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:
[2], cTp. 189-193, 229-232
[4], cTp. 33-41
14 Peneiinas 3amura 3 1 - - - 2 - Camocmoamenvroe usyuenue
650Ka reseparop- meopemuyueckozo mamepuana: VI3yaenue
TpaHchopMaTop JIOTIONTHUTEIHHOTO MaTepraa o pasaery
141 Peneiinas 3amura 3 1 - - - 2 - "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], cTp. 105-108, 116-118
DKk3ameH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 180.0 26 12 26 0.5 80 335
Hroro 3a cemectp 180.0 26 12 26 0.5 1135
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IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus
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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 nuarpaMmbl TOKOB M HanpsbkeHud 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 HW30JMPOBAHHOW HeHTpanbpio. BekropHble nuarpaMmbel M pacuer TokoB npu K3 3a
TpaHchOpMaTOPOM CO CXeMOH coenHeHust 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. M3MepurenvHbie OpraHbl (TOKa) U JIOTHYECKHE 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 napamerpoB cpabareiBanus MT3. Ouenka gyBcTBUTenbHOCTH MT3.
OcoOenHoctu BbinosHeHUs: MT3 ¢ 3aBUCHUMBIMU XapaKT€pUCTUKaMH BBIAEpKEK BpeMeHU. Cxembl
COEZIMHEHUs TpaHC(HOPMATOPOB TOKA U pesie TOKa MaKCUMaJIbHON TOKOBOH 3aIluThl. PasHeceHHbIe
cxembl MT3. MakcumanbHas TOKOBast 3allIUTa C ITyCKOM 10 HaNpPs>KEHUIO.

5. llapamempeol Cl%l6al’l’Zb1661Hu}l U Cxemvl moKoeblx 3auium Co cmyneHdanivbimu
Xapakmepucmuxkamu 6bl0€p9fC€K BpEMEHU

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

Breibop mapameTpoB cpalaThiBaHHS U OIIGHKa TEepBOM CTymeHH. Bwibop mnapamerpos
cpabaThIBaHMs M OLIEHKA BTOPOW CTYNEHU TOKOBOHM 3amuThl. CXeMbI TPEXCTYIEHYATON TOKOBOM
3amuThl. O0IIast OIIEHKA TOKOBBIX 3alITHT.

6. Tokosvie HanpasIeHHbIE 3aAUUMDbL

6.1. ToxoBbic HAITPpaBJICHHBIC 3alIUThI

HpI/IHHI/IH )IeﬁCTBPISI TOKOBBIX HAITPABJICHHBIX 3alllWT. MakcuMmanbHasE TOKOBast HaIlpaBJICHHAA
3auTa (HOCJ’IC,Z[HSISI CTyHeHB). TokoBas oTcedyka JIUHHUH C ABYCTOPOHHUM IIUTAHUCM. 061_1_[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. 3amnTa ot K3 Ha 3eMIII0 B CE€TH C 3a3€MJICHHON HEMTPabIO M OT 3aMbIKaHHUI Ha 3€MJIIO B
CETU C U30JIMPOBAHHON HEUTPAJIbIO

TokoBast 3ammra HyineBol mnocnenoBarenbHoctd (T3HII) or K3 Ha 3emuto B cetu ¢
3a3eMJICHHOM HEUTpasblo. 3allUTa OT 3aMbIKaHUM Ha 3€MJIIO0 B CETH C M30JIMPOBAHHON HEUTPAJIbIO.

8. Asmomamuueckoe noeniopHoe 8Kjliro4erue u ABMOMAMUYECKULL 8600 peszepea

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. OO0mias orieHKa JUCTAHIIMOHHBIX 3aIIIHUT.

10. Judhdepernuuanvrovle moxosgvie 3auiumol

10.1. InddepennnanbHpie TOKOBBIC 3AIIUTHI

Ob6mas XapaKTEePUCTUKA muddepeHIaTbHBIX TOKOBBIX 3aILHUT. [IpononbHas
muddepeHnmanbHas TokoBas 3ammTa. JuddepennumanbHo-dazHas TokoBas 3ammra ¢ BY
OsokupoBKoW. HampaBiaeHHass 3amuTa ¢ BBICOKOYACTOTHOM  OnokupoBkoil. Ilomepednas
g depeHranbHas TOKOBask HallpaBlIeHHAs 3alIUTa NapayIeIbHBIX JIMHHAMN.

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

11.1. Peneiinas 3amuTa 1 aBToMaTHKa cOOpHBIX IMH. Pe3epBupoBaHue

Buner moBpexxaenuit u tpeboBaHus k 3ammre. JuddepeHuunanbHas TOKOBas 3allUTa IIHH.
Henonnas nuddepennunanbuas TokoBas 3ammuTa muH. Jlorudeckas 3ammurta muH. ATIB mmH. Bus
pe3epBUpoOBaHus. Y CTPONMCTBO pe3epBUPOBaHUS 0TKa3a BeikItodarens (YPOB).

12. Peneunas 3auuma u agmomamuxa mpancehopmamopos

12.1. Peneiinas 3amura 1 aBTOMaTHKa TpaHc(hopMaTopoB

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

13. Penevnas auuma CUHXDOHHbBIX 2eHEPAMOPOE

13.1. Peneiinas 3amuTa CHHXpOHHBIX T€HEPATOPOB
[ToBpexzaeHuss W  HEHOPMaJIbHbIE  PEXHUMbI  paboThl  reHeparopoB. IIpomonbHas
muddepeHManbHas 3ammra reHepatopa or Mexaydasueix K3. 3ammurta ot BHTKOBBIX K3 B
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00MOTKax craTropa. 3alluThl OT MOBPEKICHHIA B LIETIAX BO30YKICHHUs. 3alUTa TeHEpaTopa OT TOKOB
BHemHUX K3 u neperpy3ku pabounm TokoMm. TokoBas 3anura oOpaTHOM MOCIE0BATEIIBHOCTH.

14. Penetinas sawiuma on0Ka 2eHepam0p-mpchd)opMamop

14.1. Peneiinas 3amnuTa 6710Ka reHepaTop-TpanchopmaTop

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

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. Pacuer 3amut Tpanchopmaropa;
2. Pacuer muddepennmansuo-daznoii 3amutsl (AP3) muanm 110 xB;
3. Pacuer 3amuThl napajuienbHBIX JIMHUN HanpsokeHueM 35 kB;
4. Pacyer TpexCTyIleHYaTO! JUCTAHIIMOHHOMN 3alUThI JIMHUM OT MHOTO(ha3HbIX K3 B cetu ¢
OJIHOCTOPOHHUM ITUTAHHEM;
5. Pacuer TOKOBOM 3alIUTHI HYJIEBOU MMOCIEA0BATEIBHOCTH B CETH € INIyX03a36MIICHHOU
HEUTpAJIbIO;
6. Pacuer ycTtaBok U nmpoBepka uyBcTBUTENbHOCTH MT3 B ceTu ¢ 0THOCTOPOHHUM MUTAHUEM.
Br16op cxem 3ammt. Kontponbnas pabota Nel;
7. Pacuer TOKOBBIX OTCEYEK Ha JIMHMSIX C OJJHOCTOPOHHUM ITUTAHUEM;
8. Pacuer TpexcTyneH4aToil TOKOBOi1 3amuThl OT MHOro(da3Hbix K3 B ceTu ¢ 0AHOCTOPOHHUM
nuTaHueM. Pa3paboTka pa3HECEHHBIX CXEM 3allUThI;
9. Peneiinas 3amuta reneparopoB. Pacuer npogoiabHoii quddepeHnnanbHOl TOKOBOU
3aIIUThI TypOOTeHEepaTOpa;
10. CooTHOIIEHUS! TOKOB U HANPSHKEHUI U BEKTOPHBIE IUAarpaMMBbI PU KOPOTKUX
3aMBIKaHUSX B JINHUU U 32 TpaHChOpMaTopaMu co cxemaMmu coenuHeHuit Y/A-11 u A/Y-11;
11. Pacder TOKOBBIX HaIlPaBICHHBIX 3alIMT OT MHOro¢a3Helx K3 B paguansHOi cetu ¢
JBYCTOPOHHUM IUTAHUEM U B KOJIbLIEBOM CETHU C OJJHUM UCTOYHMKOM MUTAHUS;
12. IInceMeHHBIH ompoc.

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(ha3HBIX
K3;
4. BBogHoe 3aHATHE.

3.5 Koncyabranumn

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. O6cyxnenne wMatepuasioB paszznena "Beenenume B Kypc «PeneifHas 3ammra U
aBTOMATHU3ALMS JIEKTPOIHEPTETUUECKUX CUCTEM»"

2. OO6cyxaeHue maTepuaioB paszzena "BekropHble quarpaMMbl TOKOB U HanpspkeHuit npu K3
B O0C"

3. OO6cyxaeHune maTepuanoB paszzena "ToKoBbIe 3aIUTHI OT KOPOTKHUX 3aMbIKaHUI"
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9.

10.
11.

12.
13.
14.

OO6cyxneHne marepualioB pasfena "MakcuManbHash TOKOBas 3allldTa OT MHOTO(a3HBIX
y

K3"

O6cyxnenne marepuayioB pazjaena "Ilapamerpsl cpabaThIBaHUS U CXEMBl TOKOBBIX 3aITUT
CO CTYNEHYAThIMU XapaKTEPUCTUKAMHU BbIIEPKEK BpeMeHH"

OO6cyxnenue matepuanoB pazzena "ToKOBbIe HAITPABICHHBIC 3AIIUTHI"

O6cyxnenne mMarepuanoB paszuena "3ammra or K3 Ha 3emit0 B CeTH C 3a3eMJICHHOU
HEUTPaAJIbIO U OT 3aMBbIKAHUN HA 3€MJIIO B CETH C M30JIMPOBAHHON HEUTpasbi0"
OOcykneHue MaTepHalioB paszzeina "ABTOMATHYECKOE IMOBTOPHOE BKIIOYCHHE U
aBTOMAaTUYECKU BBOJI pe3epna’

OO6cyxxnenne MaTepuanoB paszaena "J{ucraHnnonHas 3ammra"

Ob6cyxaenue marepuaioB pasznena "/luddepeHnmraibHple TOKOBBIE 3aIUTH"

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

OO6cyxneHnre MaTepuaioB paszena "PeneiiHas 3anuTa U aBToMaTHKa TpaHchopMaTopoB"
Ob6cyxaenue MarepuaioB pasnena "PeneiiHas 3amura CHHXpPOHHBIX T'eéHepaTopoB"
O6cyxnenue matepuanoB pazzena "Peneiinas 3ammra 6110ka renepatop-Tpancdopmartop”

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

3arIaHUpPOBaHHbBIC 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/I-2nk-2

JlaGopaTopHas pabora/3amnura
naboparopHoit paboTer Nel

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

Homarinee
3ajanne/KoHnTposnbHas 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-2mx-2

JlaboparopHas pabota/3ammura
nabopaTopHoit padboTsr Nel

PacuetHo-Tpaduueckas
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SJICKTPOOHEPI€TUICCKUX CUCTEM

pabora/3amuTa 4yacTu 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
Ne3 «ToxoBble HanpaBIEHHbBIE U
JTUCTAHIIMOHHBIC 3aITUTHI JIMHUAW)

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

KoHnTponbsHas
pabota/[TuceMeHHBIN onpoc
«Penetinas 3amura u
aBTOMAaTH3AIIMS JIEMEHTOB
YHEPrOCUCTEM»

YMmerh:

paboTaTh ¢ ycTpoiicTBaMH
pEeNEHHON 3aIUThI
AIEKTPOIHEPTETHUECKUX CUCTEM

N/I-2mx-2

JlaboparopHas pabota/3ammra
nabopaTopHoit paboTsr Nel

JlaboparopHas pabota/3ammura
nabopaTopHo# paboThr No2

JlaboparopHas pabota/3ammura
nabopaTopHoi paboTer No3
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OIICHUBATh YyBCTBUTEIBHOCTh
pacCYMTaHHBIX YCTPOMCTB
peneHHON 3alUThI

N/I-2nk-2

JlaGopaTopHas pabora/3amnura
naboparopHoit paboThr Ne2

JlaGopaTopHas pabora/3amnura
naboparopHoit padoTsr Ne3

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

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

Jomarnee
3ajanne/KonTposbsHas pabora
Ne3 «TokoBble HallpaBI€HHbIE U
JTUCTAHIIMOHHBIC 3aLTUTHI JIUHUN»

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

Kontponbhas
pabota/ITucbMeHHBIH onpoc
«Peneiinas 3ammra u
aBTOMaTH3allMs HIIEMEHTOB
SHEProCUCTEM»

paccUMTHIBATh MapaMeTphl
ycTpoiictB P3A
AIEKTPOIHEPTETUUECKUX CUCTEM

N/I-2mx-2

JlaboparopHas pabota/3ammura
nabopaTopHo# paboThr No2

JlaboparopHas pabota/3ammura
nabopaTopHoi paboThr N3

PacueTHo-Tpaduueckas
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pabora/3amuTa yacTu 1 TUIIOBOTO
pacuera

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

Kontposbnas
pabora/KonTtpoarsHas padora Nel
«BexTopHbIe TUarpaMmsbl U
MaKCHUMasbHas TOKOBas 3alUTa)

Homarinee
3ajanne/KonTposbpHas padora
Ne2 «TokoBble cTyneHuaThIe
3aIUThD»

Homarinee
3ajanne/KonTposbsHas padora
Ne3 «TokoBble HallpaBI€HHbIE U
JTUCTAHIIMOHHBIC 3alTUTHI JIMHUK»

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

Kontponbnas
pabota/ITucbMeHHBIH onpoc
«Peneiinas 3ammra u
aBTOMaTH3alMs YIIEMEHTOB
SHEPrOCUCTEM»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
MO 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. Konrponbnas padota Nel «BekTopHbIe quarpaMMbl 1 MaKCUMallbHAsi TOKOBAs 3aIIHATa
(KonTpoawsHas pabora)
2. [luceMenHbIi onpoc «PeneiiHas 3amuTa 1 aBTOMaTU3aLUs 2JIEMEHTOB SHEPTOCUCTEM»
(KonTpoabsHas pabora)

®Popma peanmzanuu: [IpoBepka 3axanus
1. Kontponbnas padota No2 «TokoBble cTyneHuaThle 3amuThl» ([JJomaiinee 3aganue)
2. KonTpomnbHas padota Ne3 «TokoBble HapaBICHHBIC U JTUCTAHIIMOHHBIC 3AIIUATHI TUHUI
(lomaniHee 3amanue)
3. KonTponbnas padota Ned «3anmuTsl ¢ aOCOIOTHON CEIEKTUBHOCTRION (JloMarHee 3a1anue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

Oxsamen (Cemecmp Neb)
Ouenka ompezensiercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numiom BeICTaBIsieTCs OlleHKa 3a 6 cemecTp.

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

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. Kpusenkos, B. B. Peneiinas 3amuTa u aBTOMaTHKa CUCTEM JIIEKTPOCHAOKEHUs : YuebHoe
noco6ue sl By30B IO CIIEHUATbHOCTH "DIEKTPOCHA0KEHNE TPOMBILIUICHHBIX MPEITPUSITHIA,
ropoJioB u cenbckux xo3sicTB" / B. B. KpuBenkos, B. H. Hosenna . — M. : DHeprousaar, 1981 . —
328 c.;

2. bace, D. U. Peneiinas 3ammra 2JIeKTPOIHEPTETUIECKUX CUCTEM : YueOHOe mocodue i By30B 110
HanpasieHuto 551700 "DnekTposnepreruka’ no nucruiimae "PeneiiHas 3ammra
anekTposHepreruueckux cucrem"" / D. U. bace, B. I'. loporynues ; Pea. A. @. /IpsikoB . — M. :
N3n-Bo MDU, 2002 . — 296 c. - ISBN 5-7046-0779-9 .;

3. Anexkcees, O. I1. CoopHUK ynpakxHeHUi 110 Kypey "PerneiiHas 3amuTa 1 aBToMaTu3anus
ANEKTpOodHepreTudeckux cucreM". Hacte 1 : mis ctyaeHToB 1o HanpasiaeHuto 13.03.02
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"JnexkTposHepreTuka u snekTporexuuka’ / O. I1. Anekcees, P. B. Temkuna, b. A. Cadponos ; pen.
P. B. Temkuna ; Ham. uccnen. yu-t "MOU" . — M. : U3n-Bo MDU, 2016 . — 44 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8646;

4. Anekcees, O. I1. Coopuuk ynpaxueHui o kypey "Perneiinas 3ammra 1 aBToMaTu3anus
3JIEKTPOIHEepreTudeckux cucrem". YacTe 2 : AJisl CTyIEHTOB 1O HAIIPABJICHUIO " DJIEKTPOIHEPTETUKA
u anektporexauka” / O. I1. Anekcees, P. B. Temkuna, b. A. Cadponos ; pexa. P. B. Temxuna ; Har.
uccien. yu-t "MOUN" . — M. : U3a-Bo MOMU, 2017 . — 68 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=9303;

5. Temkuna, P. B. Peneiinas 3ammra 1 aBToMaTu3aus 3JeKTPOIHEPTETUYECKUX CUCTEM | COOPHUK
3aJa4 U ynpaXHeHUH 1o Kypcy "Peneiinas 3amura u aBToMaTu3alus 3JeKTPOIHEPreTHUECKUX
cucreM" mo 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"MODH") .
— Mocksa : U3g-80 MDU, 2019 . — 56 c. - ISBN 978-5-7046-2217-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11051;

6. Penelinas 3ammra 1 aBTOMaTrU3anus AJIEKTPOIHEPTETUUECKUX cucTeM: [B 2 u.]. U.1 : mpakTuKym
no HanpasyieHuto 13.03.02 "Dnekrposnepreruka u anekrporexuuka’ / B. B. byakun, P. B.
Temkuna, b. A. Cadponos, [u np.], Hau. uccnen. yu-t "MON" (HUY"MBHN") . — Mocksa : U3a-Bo
MD3U, 2019 . — 48 c. - ISBN 978-5-7046-2219-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11100;

7. Peneiinas 3amuTa 1 aBTOMaTH3aUs DJIEKTPOIHEPreTHIECKUX CUCTeM: [B 2 4.]. Y. 2 : mpakTUKyM
no HarpasyieHuto 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/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11101;

8. IpsaxoB A. @., OBuapenko H. U.- "MukponponeccopHasl aBTOMaTHKa U peieiHas 3amura
AJIEKTpOIHEpreTrueckux cucrem", (2-e), Mznarensctro: "U3narensckuit njom MOU", Mocksa, 2010
-(336¢.)

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

5.2 JIunieH3MOHHOE M CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecrneyeHHe:
1. CIO "TIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnieparinonHnas cuctema cemeiicTsa Linux;

4. Maiing BuneokonpepeHnuu.

5.3 UuTepHeT-pecypcesl, BKJIIOYast NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAILIMOHHO-
CIIPaBOYHBIC CUCTEMBI:

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

2. Hayunas sjekTpoHHasi 6udamorexa - https://elibrary.ru/

3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za nanabIx Scopus - http://www.scopus.com

5. HaunoHaybHas 3JIEKTPOHHAs1 OubmoTeka - https://rusneb.ru/

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

7. IlopTan oTKpHITHIX AaHHBIX Poccuiickoii @enepanum - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTHI PO -
https://rosmintrud.ru/opendata
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9. ba3a oTKpBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnaibHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKpbITHIX JaHHBbIX PochuumonunTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep aynuropun, OcHanenue
HaAaNMMCHOBaHHUE
Y4eOHbIC ayTUTOPUHU I'-200, Yuebnas rapTa co CKaMbei, CTOJI MperoaBaTess, CTyJ,
JUISL IPOBEJICHUS ayIUTOpHUS TprOyHa, MYJIbTUMEANITHBIN TPOCKTOP, IKpaH
JICKIMOHHBIX 3aHATUH J1-400, YueOnas rapTa co CKaMbel, CTOJ IpernojaBares, CTyl,
Y TEKYILETO KOHTPOJIA ayIUTOPHUS JIOCKa MEJIOBas

Y4eOHbIC ayTUTOPUHU
JUISL IPOBEJICHUS
MPAKTUYECKUX
3aasatui, KP u KII

J1-26, YueOHas
ayauropus kag.
HBBCH

Kpeciio pabouee, CTOI MpernoaaBaTelis, CToJ
y4eOHBIH, CTYI, mKad 111 XpaHEHUsI HTHBEHTapA,
BELIAJIKA JUI OAEKIBI, IKPAH NHTEPAKTUBHBIN,
MYJIbTUMEIUMHBINA ITPOEKTOP, AOCKA MapKepHas,
HOYTOYK, KOHAULIMOHEP, UHBEHTAPb
CHelHalIn3UpOBaHHbIN, UHBEHTAph Y4EOHBIH,
yueOHO-HarIAAHOE 10COOHE , KaHLIEISPCKUI
IIPUHAJICKHOCTH, MEJI, MapKep, CTHILYC

Y4eOHble ayIUTOpUU
JUTSL TIPOBEICHUS

J1-26, YueOHas
ayautopus kag.

Kpeciio pabouee, CTOI MpernoaaBaTeis, CToJ
yueOHBbIH, CTYI, KaQ A1 XpaHEHUs! HHBEHTaps,

IIPOMEKYTOUHOU "90C" BEIlIAJIKA JJIsl OJICK]Ibl, SKpaH UHTEPAKTUBHBIMI,
aTTecTaluu MYJIbTUMEIUINHBINA TPOEKTOP, 10CKAa MapKeEpHas,
HOYTOYK, KOHIUIIMOHEP, UHBEHTAPh
CHelHalIn3UpOBaHHbIN, UHBEHTAph Y4EOHBIH,
yueOHO-HarJIsJHOE TOCOOHE , KaHLIESPCKHIA
MIPUHAJICKHOCTH, MEJI, MAPKEP, CTHIIYC
Ilomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI IUCbMEHHBIN,
CaMOCTOSTEILHOMI KomnberorepHbiit BEIIAJIKa JUISL OJIC¥KIbI, KOMITBFOTEPHAS CETh C
paboThI YUTAIbHBIN 34l BBIX0J0M B MIHTEpHET, KOMIIBIOTEP

IIEPCOHAIBHBIN, TPUHTEP, KOHIUIIHOHED

[Tomewmenus ns
XpaHEHUs
o0opynoBaHus U
y4eOHOr0 MHBEHTAps

11-2/9, ITomemenune
y4eOHO-
BCIIOMOTATEIILHOTO
nepcoHana kKad.
"33(:"

Kpecino pabouee, pabodyee MECTO COTPYAHUKA,
cTya, mKad, mKad s 01eKbI, KOMITBIOTEPHAs
CeTh ¢ BbIX0ZI0M B IHTEpHeET,

MHOTO() YHKITHOHATBHBIN TISHTP, KOHIUIIUOHED,
TEJEeBU30p, KHUTH, YUeOHUKH, TOCOOUS,
KaHIEISPCKUI MPUHAIIISKHOCTH, 3epKajia
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Peneiinas 3allliTa U aBTOMAaTHU3alUs 3JICKTPOIHCPICTUICCKUX 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 nadoparopHoii pabotel Nel (Jlaboparopuas pabota)

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

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 pabota)

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

Bekropusle quarpaMMsl
TOKOB W HaIIPSOKEHUH TIPH + + + + + + + + +
K3 B 99C

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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