MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HanmenoBanue o0pa3oBartesbHOI nporpaMmbl. UHTe/JIEKTyaIbHbIE CHCTEMBbI 3aIIIUTHI, ABTOMATHKHA 1
ynpaBJeHHsl JHeprocucreMamMu

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
PEJIEUHAS SAINUTA SJIEKTPOSHEPIT'ETUYECKUX CUCTEM

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

1 cemecTp - 16 yacoB;

HpaKTuquKne 3aHATHA

1 cemecTp - 16 yacoB;

JlabopaTopHbie padoThI

1 cemecTp - 16 yacoB;

Kouncynbranuu

1 cemectp - 18 yacos;

CamocTrosiTesibHasi padoTa

1 cemectp - 109,2 yacos;

B ToM unciae Ha KII/KP

1 cemectp - 15,7 yacos;

HNnasa koHTakTHas padora

1 cemecTp - 4 yaca;

BKJIIOYas:
TecTrupoBanue
JlaGopaTopHasi pabora
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

JK3aMeH
3amuTa KypcoBoro npoexkra

1 cemectp - 0,5 yaca;
1 cemectp - 0,3 yaca;
Bcero - 0,8 yaca

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K A.A.
Bnaeneu HaBoN0YHbIN A.A, o
HpeHOI[aBaTeJ]B WaenTudmKaTop R80702b81-NavolochnyAA-af3ccdd HaBO_]'[OIIHI)II/I
(LOIKHOCTB) (mozruch) (pacuupoBKa IOIINCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

PykoBoguTens

o Bnageneyu BonowwH A.A.

00pa30BaTEILHON IPOrPAMMAEI T — Ra915003b-VoloshinAA-408ebd7 3 A.A. Bomomma

(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
TIOJITTHCH)

MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
o o CseneHva o snagensuye L3N M3K

3aBeyrOIUii BBITYCKAIOLIEN Brageney BONOLIWH A.A.

Ka(bez[pbl NaeHTUdMKaTOP Ra915003b-VoloshinAA-408ebd73 A.A. BOHOH_H/IH

(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
TIOJITTHCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leabp ocBoeHUs] AMCUMIUVIMHBI: W3y4YCHHE MPUHIUIIOB BBIINOJHEHUS KOMILUIEKCOB peJeiiHoN
3amuThl (P3) 3MeKTpO’HEPreTHYeCKUX CUCTEM, TEXHUYECKHX CPEJACTB IS UX peallu3allid, CIOCOOOB
pacyera napaMmeTpoB yCTpOUCTB P3 1 OLIEHKH TPUHUMAEMBIX PEIICHUN

33[[3‘11/[ AUCHHUIIIMHBI

- OCBOCHHE 3HAHU O MPUHIMIIAX TOCTPOCHUS U TEXHUUECKHUX CPECTBAX PENICHHON 3aIlUThI
AJIEKTPOIHEPIETHUECKUX CUCTEM;
- (hopmupoBaHUe yMEHUS pacCUUTHIBATH MapaMeTPhl YCTPONUCTB peNeiiHON 3alIUThI
AJEKTPOIHEPIETHUECKUX CUCTEM;
- (hopmupoBaHNe yMEHHUS aHATTU3UPOBATh PE3YJIbTAThI, OTy4YEHHBIE MTOCIIE pacyeTa MapaMeTpoB

YCTPOMCTB PEJIECHHON 3aLUThI JJIIEKTPOIHEPTETUUECKUX CUCTEM;

- IpHOOpEeTEeHNE IEPBUYHBIX HABBIKOB PA0OTHI C YCTPOHCTBAMU peIeHHOMN 3alUThI
AJIEKTPOIHEPTETUYECKUX CUCTEM.

dopmupyembie y 00y4aromerocss KOMNeTeHIUH 1 3aIUIaHUPOBAaHHbBIC Pe3y/IbTAThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIeTEeHIMI |

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 Cniocoben
PYKOBOIHTH pa3paboTKoOit
MHKPOTIPOLIECCOPHBIX
YCTPOMCTB peseitHon
3alIUThI

N -1nk-1 [Toka3siBaeT 3HaHue
MPUHLUIIOB JEHCTBUS
aJTOPUTMOB PEJICHOM 3alUThI
U UX MapaMeTpsl

3HATH:
- 0COOEHHOCTHU PEKUMOB pabOTHI
pacnpeneuTeNbHbIX CeTEN pU
Pa3NIUYHBIX PEKUMAX pabOTHl HEUTPAIH;

- YCIIOBUS U OCOOEHHOCTH pacyeTa yCTaBOK
TpaHc(hOpMaTOpOB, FEHEPATOPOB,
AJIEKTPOJIBUraTEIIEH;

- pac4yeTHBIEC PEXKUMBI JUIs1 IPOBEPKHU
xapakrepuctuk TT u TH, Ha coorBeTcTBUE
YCIIOBUSM DKCIUTyaTalluH.

YMETB:
- IPOU3BO/IUTH pacueT U BIOOp

KOMMYTallMOHHBIX annapaTroB U
IIPOBOJAHMKOB BO BTOpHuHbIX Lenax TH n
TT (mpoBOAHUKOB);

- IPOU3BO/IUTH pacueT U BbIOOp
KOMMYTAallMOHHBIX aNiapaToB B CUCTEMAax
OIEpaTUBHOIO IOCTOSHHOT'O TOKA.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOW Tpo)eCCHOHANBHOW 00pa3oBaTeNbHON MporpaMme
WHTennekTyanbHble CUCTEMBI 3alUThl, aBTOMAaTHUKU M yrpaBieHus 3Heprocucremamu (ganee — OITOID),
HanpaBieHus: moAroToBku 13.04.02 DnexTpodHepreTuka W JIEKTPOTEXHHKA, YPOBEHb OOpa30BaHUS:
BBICIIIEE 00Opa30BaHUE - MATUCTPaATypa.

TpCGOBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:
- 3HaTh OCHOBHBIC MCTOAbI aHAJIN3a JIMHEMHBIX M HEIMHEHHBIX ueneﬁ B YCTAHOBUBIIHXCA U

MEPCXOAHBIX PCIKUMAX

- 3HaTh BUJIbI SJIEKTPUUYECKUX MAIINH, OCHOBHbBIE XapaKTEPUCTUKU U PEKUMBI paOOTHI
- 3HaTh COBPEMEHHOE 000PYAOBaHUE IINEKTPUUECKUX CTAHIIMNA U MOACTAHIIUNA, OCHOBHBIE CXEMBI
3JIEKTPUUYECKNX COCIMHEHUN paclpeeInTENbHbIX YCTPONCTB Pa3HbIX YPOBHEN HANPSKEHUS




- 3HaThb METO/BI U CPEJICTBA pacyeTa dJIEKTPUUECKUX BEIIMUUH

- YMETb COCTABJIATH CXEMBI 3aMELICHMS DJICKTPUUECKUX LIETIEH U PaCCYUTHIBATh UX

- YMETb [IPUMEHATH BBIYUCIUTENBHYIO TEXHUKY B 2JIEKTPOMarHUTHBIX pacueTax

- yMeTb paboTaTh ¢ MPOrPaMMHBIMU CPEICTBAMH OOLIETr0 Ha3HAYEeHUs, COOTBETCTBYIOLIMMU
COBPEMEHHBIM TPEOOBaHUSM MUPOBOTO PHIHKA

Pe3ynbraTel 00yueHHs, MOTydEHHBIE IPH OCBOCHUH AUCIHUITIMHBIL, HEOOXOIUMBI ITPH BHITOITHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON 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 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KIIP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CryneHyarasi 3a1ura 52 1 8 8 8 - - - - - 28 - Iloozomoeka Kypcosozo npoexma: KypcoBoii
11 OO1ue cBeneHus o 19 3 3 3 - - - - - 10 - MPOEKT BBITIOJIHSETCS 110 UHIUBHIYJILHOMY
penetinoii 3amure (P3) 3amaHnio. B pamkax paboThl HEOOXOIUMO
U aBTOMaTU3alu1 paccunuTaTh OCHOBHBIE ITOKa3aTeNld paboThI
INEKTPOIHEPTETUIECKO 00opyoBaHusl, BBIOPATh ONTUMAIILHOE
it cuctemsl (29C) pemenne. KypcoBoii IpoeKT npeaycMaTpuBaeT
TepMuHsI 1 MOSICHUTEIHHYIO 3aIICKY C pacdeTaMu
OTIpe/ICTICHAUS rpadudeckyro yacte. B 3amanue Bxogut Pacuer
1.2 ToKOBBIE 3aIUTHI 16 2 2 2 - - - - - 10 - mapaMeTpOB cpabaTHIBAaHUS PEIICHHON 3alUTHI
1.3 JucTaHIMOHHBIE 17 3 3 3 - - - - - 8 - Ha 00BbEKTaX IHEPTOCHUCTEM HATIPSHKEHHEM 35-
3aIIUTHI 110 kB O6mue cBeneHUs O peJIeHON 3aluTe

(P3) 1 aBTOMaTH3aINU IEKTPOIHEPTETUICCKOM
cuctemsl (33C). TepMUHBI U ONpeAeTICHUS
TokoBble 3aUThHl JMCTaHIIMOHHBIE 3AIUTHI
IlodzomogKa K meKkyuiemy KOHmMpOio:
IToBTOpEeHue MaTepuana no pasaeny
"Crynenuaras 3ammura"

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4 BBHITIOJTHEHUS JTA00PaTOPHOU paboTHI, a
TaK K€ U3YUYUTh BOIPOCHI BAPHAHTOB
00pabOoTKU Pe3yNIbTATOB 110 H3YYCHHOMY B
pasnene "CryneHyaTas 3amura’ MaTepuay.
MakcruManbHasi TOKOBas 3aliuTa ¢
HE3aBUCUMOM XapaKTEPUCTUKON BBIIEPIKKU
BpeMeHHU ToKoBas 3alIuTa CO CTYIeHIATOM
XapaKTePUCTUKON BBIICPKKH BPEMEHH OT
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MHorodasueix K3 TokoBas 3amura co
CTYMEHYaTON XapaKTEePUCTUKON BBIIEPIKKHI
BpEMEHH OT KOPOTKUX 3aMbIKaHUN Ha 3EMITIO
Ilo020mo6Ka K ayOumopHovim 3aHAmusAM:
[IpopaboTka JIEKIINH, BEIITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilo020moeKka K KOHmMPOIbHOU padome:
Wzydenne maTepHraoB Mo pa3uery
CrymeHvaras 3aIliTa U IOATOTOBKA K
KOHTPOJILHOM paboTe
Ilodzomogka K npaKmuuecKum 3aHAMUAM:
W3yuenne marepuana no pasueny
"CryneHuaras 3aiuTa" moJroToBka K
BBITIOJTHEHUIO 33J]aHUI Ha IPAKTUUECKUX
3aHATUAX COOTHOIIIEHUS, BEKTOPHBIE
JuarpaMMbl TOKOB U HamnpsbkeHuid npu K3 B
JUHAHU ¥ 32 TPaHCPOPMATOPAMH CO CXeMaMH
coequaeHuit Y/A-11 u A/Y-11 Pacuer ycraBok
U IpOBepKa 4yBCTBUTENBHOCTH MT3 B cetu ¢
OTHOCTOPOHHUM IUTaHuEeM. BBIO0p cxem 3amuT
Pacuer 3-x cTyneH4aToi TOKOBOH 3aIIUThI OT
MHorodasssix K3 B ceTu ¢ 0IHOCTOPOHHUM
nutaHueM. Pa3paboTka pa3HECEHHBIX CXEM
3amuThl Pacuer TOKOBOM 3alIUTHI HYJIEBOU
MIOCTIEIOBATENBHOCTH B CETH C 3a3eMJICHHON
HeWTpaibio Pacuer TOKOBBIX HANpaBJIEHHBIX
3ammT oT MHOToda3HbX K3 B pagnanbHOi cetn
C IByCTOPOHHUM ITHTaHHEM
CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"Crynenuaras 3amura"
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[1], ctp. 193-274

[2], ctp. 58-138

2 Juddepernnansasre 14 Iloozomoexa kK meKkyuiemy KOHmMpOJI0:
TOKOBBIE 3aIITUTHI IToBTOpenne maTepuana 1mo pasaeiy "3amuTsl
2.1 Jubdepennmansabie 14 TpancpopmaTopoB"




TOKOBBIC 3alIIUTHI

Ilodzomoska Kypcosozo npoexma: Kypcosoii
MPOEKT BBIIOJIHAETCS 110 UHIUBHIYILHOMY
3a7aHuio. B pamkax paboTsl HEOOX0AUMO
paccunTaTh OCHOBHBIC TTOKa3aTeNN paboThI
000pyI0BaHNUs, BEIOPATh ONTUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBacT
MOSICHUTENBHYIO 3aITICKY C pacueTaMy 1
rpadudeckyro 4acTb. B 3amanue BxoauT pacder
clenyoIMX noka3aTenel: Pacuer mapameTpos
cpabaThIBaHUS peJeHHON 3alIUThl Ha 00BEKTaxX
9HeprocucreM HampspkeHueM 35-110 kB
JuddepeHnmanbHbie TOKOBBIC 3aIIUThI 3aIUThI
TpaHcdopmaropoB (aBTOTpaHCHOPMATOPOB)
Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a71a4M BBITIOHEHMS 1TaOOpaTopHOil paboThI, a
TaK kK€ U3yYUTh BOIPOCH! BApHAHTOB
00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
pasznene "3amuTsl TpaHcpopmaTopos"
Mmarepuainy. [IpogonsHas auddeperaibHas
3amura TpaHchopmaropa

Ilo0zomogka K ayOumopHvlm 3aHAMUAM:
[IpopaboTka JeKIIH, BEIOTHEHUE U
MOJICOTOBKA K 3amute jab. paboTh
Ilo0z0mogKka K KOHMPOILHOU padome:
N3y4yenne marepnalioB 1o pa3aeiny 3amuThl
TpaHc(opMaTopoB ¥ HOATOTOBKA K
KOHTPOJILHOM paboTte

I1o020mogKa K npaKmu4eckum 3auAmuim:
W3yuenue Marepuana no paszaeny "3amuTsl
TpaHc(opMaTopoB" MOATOTOBKA K BEIOIHEHHIO
3a/1aHUI Ha MPaKTUYECKUX 3aHATUSAX Pacuer
3amuT TpaHchopmaTopa (OCHOBHAS 3aIIUTa —
nuddepeHnraIbHas TOKOBas OTCEUKa,
pesepBHas 3amura — MT3; 3ammra ot
Meperpys3Ku)

Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: VIsyaeHve
JIOTIOJIHUTENIBHOT0 MaTepHaia o pa3zieiny
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"3amuTh TpaHcopmaropos”
H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[1], cTp. 293-325
[2], cTp. 165-232

3 3amura 14
TparchopMaToOpoB

3.1 3amura 14
TparchopMaToOpoB

Iloozomoeka K meKyuiemy KOHmMPOJIo:
[ToBTOpenune MaTepuana mo pasneny "Peneiinas
3aIIUTa SJIEKTPUICCKAX CTaHIHN"
Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
TIPOEKT BHITIOHACTCS 110 HHANBHAYATHHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccunTaTh OCHOBHBIE TIOKA3aTeNIN PabOTHI
000opyioBaHus, BHIOPaTh ONTUMAILHOE
pemenue. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEIIBHYIO 3aIHCKY C pacueTaMu U
rpaduyeckyo 4acTb. B 3ananue BXoauT pacuer
CIIeYIOMINX TTOKa3aTelNei:

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaTOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
pazzgene "PeneitHas 3amuTa 3JIEKTPHUECKUX
cTaHIMil" MaTepuaty.

Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3alIuTe J1a0. paboTHI
Ilo020moeKa K KOHmMPOILHOU padome:
W3yuenue matepuanos no pasneiny Peneitnas
3aIIuTa JMCKTPUICCKAX CTAHIIUN U MOJrOTOBKA
K KOHTPOJIbHOW padoTte

Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
Wzyuenne maTepuana o pasgeny "Peneiinas
3aIIUTa SJEKTPHUECKUX CTAHIMNA" MOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha TIPAKTHYECKUX
3aHATHAX Pacyer 3ammrel napauiebHbIX
THAR HanpspkeHneM 35 kB Bribop
napaMeTpoB cpabaThIBaHUS 3aIINT,




yCTaHABJIMBACMbIX HAa FEHEPATOpax
Camocmoamenvhoe uzyuenue
meopemuueckozo mamepuana: VI3yacuue
JIOTIOJTHUTEBHOTO MaTepHaja Mo paszieiy
"Penelinas 3amiuTa 3NMeKTPUISCKUX CTAaHIIHN'
H3yuenue mamepuanos 1umepamypHblx
UCHOYHUKOG:

[1], ctp. 429-473

3amuTEI reHepaTopoB,
OJIOKOB TeHepaTop-
TpaHcdopmarop, HUH

14

4.1

3anuTel reHepaTopoB,
6JI0KOB TeHepaTop-
TpaHchopMarop, MuH

14

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO06.

[1], ctp. 373-428, 473-475, 505-506

3aIuThel JIEMEHTOB
COOCTBEHHBIX HYX[
AEKTPUICCKHUX
CTaHLIMH

14

5.1

3aIuTel JIEMEHTOB
COOCTBEHHBIX HYX]
IIEKTPHUUECKUX
CTaHLIUN

14

IlodzomogKa K neKyuiemy KOHmMpoio:
IToBTOpeHne MaTepuana 1o pasaeiny "3amuTsl
3JIEMEHTOB COOCTBEHHBIX HYK AJIEKTPHYECKUX
cTaHui"

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIONHSACTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKa3aTeIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEBHYIO 3aIIICKY C pacuyeTaMu
rpaduyeckyo 4acTb. B 3a1anue BXoAUT pacuer
CIeAYIOIINX MoKa3aTesei:

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUI 0 TAbopaTOpHOU padoTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK K€ U3y4UTh BOIPOCHI BApHAHTOB
00paboTKH pe3ysIbTaToOB 110 U3yYEHHOMY B
paszzaene "3anmThl AIEMEHTOB COOCTBEHHBIX
HYKJI 2JIEKTPUUYECKUX CTAaHIIMH" MaTepuay.
Iloozomoexa Kk ayoumopHovimM 3anamuam:
[IpopaboTka JIeKIIH, BEITOJHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTh
Iloozomoexka K KORmMpPoNbLHOU padome:
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N3ydenune MaTepuaoB 1o pas3aeny 3aiuThl
3JIEMEHTOB COOCTBEHHBIX HYXK/T JJICKTPUICCKUX
CTaHIMH U IOJrOTOBKA K KOHTPOJIBHOM paboTe
Iloozomoeka K npakmuueckum 3anamusam:
Wzyuenne maTepuana 1mo pa3geiny "3amuTel
3JIEMEHTOB COOCTBEHHBIX HYX/I AJIEKTPAICCKUX
CTAHIMN" MOATOTOBKA K BBIITOJIHEHUIO 3aJaHUA
Ha TPAKTHYECKUX 3aHATHIX
Camocmoameibnoe usyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepHaa 1o pasaeny
"3aMThI SJIEMEHTOB COOCTBEHHBIX HYX]T
ANEKTPUIECKUX CTAHIUI"

H3yuenue mamepuanog 1umepamypHslx
UCHLOUHUKOB:

[3], cTp. 563-567
[4], cTp. 118-161

OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcogoii mpoexr (KIT) | 36.0 - - - 16 0.3 15.7 -
Bcero 3a cemectp 180.0 16 16 16 16 0.8 75.7 335
Hroro 3a cemectp 180.0 16 16 16 18 4 0.8 109.2

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuyeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas paborta crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas

aTrTecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cmynenuamas 3awuma

1.1. O6mue cBenenus o peneitHoi 3amure (P3) u aBTOMaTH3aI1IUN AIEKTPOIHEPTETHUECKOM
cuctemsl (99C) TepMHUHBI U OLIPEIEIECHUS

Crpykrypa u coctaB DOC. Pexumbl padorel DOC, yuuThIBacMble NMPHU BbIMOJHEHHH P3A.
Hasnauenue u Qynxium penerinoii 3amuthl. TpeboBanus k yctpoiictBam P3A. OcHOBHBIC BHIBI
noBpexaeHniit B 99C. BekTopHble nuarpaMMmbl U pacyeT TOKOB IpH pazinyHbiX Buaax K3 Ha
JMHUAX U 32 TpaHCPOpPMATOPaMH.

1.2. TOKOBEIE 3aIUATEI

Tpanchopmaropbl TOKa W HAMpsDKGHUS I peNeiHON 3amuThl. Ha3zHadeHwe, OCHOBHBIC
XapaKTePUCTUKH, TOrpeurHocTu. CXeMbl COeIMHEHUSI BTOPUYHBIX OOMOTOK TpaHCPOPMATOPOB TOKa
u obmotok pene. Koapdumuent cxembl. CTpykrypa TokoBbix 3amut oT K3. BoszneiicTByromue
BelnMuuHbl. M300pakeHuss U 0O0O3HAUYeHHs OHJIEMEHTOB M YycTpoucTB P3 Ha cxemax.
TpexcryneHuarsie TOKOBBIE 3aUTHl 0T MHOTO(a3HbIX K3. Hasznauenue cryneneit. MakcumanbsHast
TOKOBas 3amuTa. BeiOop mapameTpoB cpabaTbiBaHUS, OLIEHKA YYyBCTBUTEIBHOCTH. 3aBUCHUMBIE U
HE3aBUCHUMBIE OT TOKAa XapakTEPUCTHUKHU BbIACpKEeK BpeMenu. OO0macth npuMeHeHus. TokoBas
oTceuka 0e3 BbLIEPKEK BpeMeHU. BbiOOp Toka cpabaThiBaHHs CENEeKTUBHOM oTcedyku. OreHka
3amuiaeMon 30Hbl. HecenektuBHas oTceuka. TokoBasi oTceuka ¢ BBIAEPKKOW BpemeHU. Bribop
napaMeTpoB  cpabaTbiBaHUST U OIEHKAa  YyBCTBUTENbHOCTH.  CmocoObl  MOBBIMICHUS
YyBCTBUTEILHOCTH TOKOBOM 3amuThl. CXeMbI U 001Iasi OIeHKa TPEXCTYNEHYATOW TOKOBOM 3all[UTHI
or MHorodaszueix K3. TokoBas HampaBneHHas 3ammra oT MHorodasueix K3. Hasnauenue.
OcobenHocTH BBIOOpA MapaMeTpoB cpadaThIBaHUSI HAIIPABJICHHBIX CTyNeHel 3amuThel. HazHaueHnue
U XapaKTepUCTUKHU pelie HampaBieHus: MOImHOCTH. OlieHKa U 00J1acTh IPUMEHEHHS HalpaBICHHBIX
3ammT. TOKOBasi HampaBJICHHAs 3alllMTa HYJIEBOM mocienoBaTenbHOCTH OT K3 Ha 3emutio B cetu ¢
3a3€MJICHHOM HEUTpasplo. 3aluTa OT 3aMbIKaHUI Ha 3€MJII0 B CETU C M30JMPOBAHHOM HEUTPAIIBIO.

1.3. JlucTaHITMOHHBIE 3aIIUTHI

[TpuHiMn  fedCTBMS  TUCTAaHUMOHHOW  3aumuThl. BbIOOp mapameTpoB  cpabaTbIBaHMS
TPEXCTYIIEHYaTON JUCTAaHIMOHHOW 3amuThl. OlEHKa YyBCTBUTEIBHOCTH. XapaKTePHUCTUKU
cpabaThlBaHMS  WM3MEPHUTEIbHBIX  OpPraHOB  compoTuBieHHs. Cxema  TpexcTylneHuYaTon
JUCTAaHIMOHHOW 3amuThl. CpaBHEHME C TOKOBBIMM 3amiutamu. OOmas oueHka v o0nacTb
NPUMEHEHHS.

2. Judppepenyuanvrvie mokoswvie 3auiumol

2.1. IuddepenunanbHble TOKOBBIE 3aUTHI

Hasnauenue. Ilpunuun aeiictBus mpoaosbHON nud@epeHnnanbHON TOKOBOM 3amuThl. Tok
HeOananca. Boibop Toka cpabareiBanus auddepenunansroil 3ammtel. JuddepenimansHo-dasnas
W HalpaBJICHHAs! TOKOBBIEC 3aIIUTHI C BEICOKOYACTOTHOM OsokrpoBKoid. [lomepeunast HampaBieHHas
muddepeHManbHas TOKOBAsS 3alllUTa HapayienbHbIX JuHUN. [lpunHnun neiictBusi, BbIOOp
napaMeTpoB CpadaThHIBAHUSI U OIIEHKA 3aIIUTHI.

3. 3awuma mpancihopmamopos

3.1. 3amuTa TpaHchopMaTopoB

[ToBpexxaeHns 1 HEeHOpMaJbHbIE PeXKUMbI paboThl TpaHc(hopMaTopoB (aBTOTpaHC(HOPMATOPOB).
Tpe6osanus xk P3 tpanchopmaropos (IIYD, PY no P3, HTII). I'a3oBas 3ammuTa Tpanchopmaropa
(aBTOTpaHCcopmMaTOpOB) u  PIIH. HuddepenunanbHas  3ammura  TpaHchopmaTopa
(aBToTpanchopmaropoB). Toku HebOananca. bpocok Toka HamarHuuuBaHus. TopMoxkeHue. Boioop
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napameTpoB  cpabareiBaHus  JUGQPEpEeHIHATBHON  3alIUTHI. CriocoObl  TIOBBIILICHUS
YyBCTBUTEILHOCTH. Pe3epBHBIE 3a1uThl TpaHc(hopmMaTopoB (aBTOTpaHCHOPMATOPOB).

4. 3aummbl ceHepamopoes, 0110K08 eeHepamop-mpchd)opmamop, WUH

4.1. 3amuTel TeHepaTopoB, OJIOKOB TeHepaTop-TpaHchopmMaTop, IUH

[ToBpexaeHust 1 HEHOPMAJIBHBIE PEKUMBI pa0OTHI TeHEPaTOPOB, TpeboBanus K P3 renepaTopos
(ITYD, pykoBogsmiue yka3zanus 1Mo P3, HOpMbI TEXHOJIOTHYECKOTO MPOoeKTUpoBaHus). OCHOBHBIC U
pe3epBHBIC 3aIUTHI TEHEPATOpOB, paboTarommx Ha cOOpHbIC IMUHBEL. OCHOBHBIE U PE3epBHBIC
3allUTBl TE€HEPaTopoB, paborammmx B O1oke ¢ TpaHchopmaropoM. JuddepeHiuanpHas u
JoruyecKkas 3ammra [HUH. Pe3epBupoBaHue oOTKaza BbIKIouaTeneil. OmnpoOoBaHue MIMH.
«OuyBcTBieHue» nud@epeHManbHON 3alMThl  MKUH. Bpibop mapameTpoB cpabaTbIBaHUS
i depeHIMaTFHOM 3aIIUThI IITHH.

J. 3Cll/l4umbl 2JIEMEHMOE COOCINEEHHbIX HVDfC() ANEKMPUHECKUX cmaHuuﬁ

5.1. 3a1uThl 371€EMEHTOB COOCTBEHHBIX HYX /1 MEKTPUUECKUX CTAHLIUN

CxeMbl 2JIEKTPOCHAOKEHHSI U PEXKHUMbl pabOThl HeiTpanu ceTu coOcTBeHHBIX HYXI (CH)
AIIEKTPUYECKUX CTaHUUM. 3amuThl 3aekTpojsurareneii mexanusmoB CH. Bribop mapamerpon
cpabaTblBaHMs 3aIIUTHI 3JeKTposaBUrareneid. OCHOBHBIE W pe3epBHbIE 3alMTHI TpaHCHOpMaTopa
cobctBeHHbIX HYX 6(10)/0,4 kB. OcobenHoCTH BRIOOpA TApaMETPOB CpadaTHIBAHHS 3AIHT.

3.3. Tembl NpPaKTHYECKUX 3AaHATHI
1. Pacuer 3-x cTymeH4aToil TOKOBOH 3amuTsl OT MHOTO(a3HbIX K3 B ceTu ¢ 0IHOCTOPOHHUM
nutanueM. Pa3paboTka pa3HECEHHBIX CXEM 3alUTHI;
2. Pacuer ycTaBok U npoBepka 4yBcTBUTENbHOCTH MT3 B ceTH ¢ 0IHOCTOPOHHUM IUTaHUEM.
Be10op cxem 3ammur;
3. Pacuer TOKOBOI1 3aITUTHI HYJIEBOM MOCIIEI0BATEILHOCTH B CETH C 3a3€MJICHHOM
HEUTpPAJIbIO;
4. Pacuer 3amiuThl MapajiebHbIX JUHUI HanpsikeHueM 35 kB;
5. PacueT TOKOBBIX HampaBJIeHHBIX 3alUT OT MHOroda3Heix K3 B paguansHoii ceTu ¢
JIBYCTOPOHHUM IUTaHHUEM;
6. Bei6op mapameTpoB cpabaThiBaHUs 3aILUT, YyCTAaHABIMBAEMBIX Ha T€HEpaTOpax;
7. Pacuer 3amut Tpanchopmaropa (ocHOBHas 3ammuTa — qudpepeHnnanbaas TOKoBast
OTceuKa, pe3epBHas 3amuTa — MT3; 3amuTa oT neperpysku;
8. CooTHoOILIEHUS, BEKTOPHBIE JUarpaMmbl TOKOB U HanpsbkeHui npu K3 B inHum u 3a
TpaHchopMmaTopaMu co cxemamu coeauHeHuit Y/A-11 u A/Y-11.

3.4. TeMbl 1a00paTOPHBIX padoT
1. MakcuMmanbHasi TOKOBas 3allMTa C HE3aBUCUMOM XapaKTepUCTUKON BBIJCPKKH BPEMEHH;
2. IlpononbHas nuddepeHuanpHas 3auTa TpaHchopmaropa;
3. TokoBas 3amuTa co CTYEH4YaTOl XapaKTepUCTUKOMN BBIIEPKKH BPEMEHHU OT KOPOTKUX
3aMbIKaHUH Ha 3EMIIIO;
4. TokoBas 3alIMTa CO CTYNIEHYATONW XapaKTePUCTUKON BBIACPHKKH BPEMEHU OT MHOTO()a3HbIX
K3.

3.5 Koncyabranumn

AyoumopHbvie KoHCYIbmauuy no Kkypcogomy npoekmy/pabome (KIIP)
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Koncynbpranum HampaBieHbl Ha BBINOJHEHHE PAa3AelioB KYypCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHMKa (mpemojaBarensi). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAIlMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"CryneHuaras 3amura"
Koncynbpranum HampaBieHbl Ha BBIIIOJIHEHUE Pa3JeiioB KypcOBOIO MPOEKTa IOJ
PYKOBOJCTBOM HacTaBHMKa (mpemojaBarens). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAIlMM pa30mparoTcs Hamboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"3ammuTel TpanchopmaTopon"
Koncynbpranum HampapieHbl Ha BBIIIOJIHEHHE pa3[eloB KypCOBOIO IPOEKTa TOJ
PYKOBOJCTBOM HacTaBHMKa (mpemojaBarens). B pamMkax dYacoB Ha TpYNIOBBIC
KOHCYJbTAllMM pa30mparoTcs Hamboliee BaXKHBIC YAaCTH PACYCTHBIX 3aJaHWil pasjena
"Peneitnas 3amura 3JI€KTPUIECKUX CTaHIUK"
Koncynpranum HampaBieHbl Ha BBIIIOJIHEHHE pPAa3[eloB KypCOBOIO IPOEKTa TOJ]
PYKOBOJCTBOM HacTaBHMKa (mpemojaBareis). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAllMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACYCTHBIX 3aJaHWil pasjena
"3amuThl 3JIEMEHTOB COOCTBEHHBIX HYXK/I AJIEKTPUUECKUX CTAHIMI"

I'pynnosvie koncynomayuu no pazoeram oucyuniunsl (I'K)

OO6cyxneHue MaTepuanoB Mo keiicam pasaena "CryneHnyaras 3amura”
OO6cyxaeHne MaTepuaioB Mo Kelicam paszzaena "3ammuTsl TpanchopMaTopoB”
OO6cyxneHue MartepuanoB Mo Keiicam pa3gena "PeneiiHas 3ammra 3JIEKTPUYECKUX
craHun"
Unousuoyanvrvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpramuu npoBojsres o pazgeny "CryneHuaras 3ammra"
Koncynpranuu npoBoasaTcs no pazaeny "3aumTsl TpanchopmaTropos”
Koncynpranuu npoBojstTes 1o pazzaeny "Penelinas 3anura 3JeKTpUIECKUX CTaHIANR"
Koncynpranuum mnpoBojsaTcss mO pazaeny "3aumuTbhl 3JIEMEHTOB COOCTBEHHBIX HYKI
AIEKTPUUYCCKUX CTaHIUM"

Texywuti konmpoas (TK)

KoHcynpranum HanpaBieHbl Ha MOJy4YE€HUE MHAWBUYATbHOTO 3aJaHMsl ISl BBIMOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATH 1O pa3aeny "CryneHyaras 3amura’

KoHcynpranuu HanpaBiaeHbl Ha MOJy4YE€HUE MHAWBUIYATLHOTO 3aJaHUsl 7Sl BBIMOJIHEHUS
KOHTPOJIbHBIX MEPONPUATHIA 10 pa3zzaeny "3amuTsl TpanchopMaTopoB”

KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBHUYATbHOTO 3aJaHMsl ISl BBIMOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHH 110 pa3zeny "Peneiinas 3ammra 3JeKTpUUYeCKUX CTaHIAN"
KoHcynpranum HanpaBieHbl Ha NMOJy4YE€HUE MHAWBHUYATbHOTO 3aaHMsl ISl BBIMOJIHEHUS
KOHTPOJIbHBIX MEPONPUATUH MO paszzaeny "3aluThl 3JIEMEHTOB COOCTBEHHBIX HYX]I
ANEKTPUYECKUX CTaHIUI"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

1 Cemectp

Kypcosoii npoekt (KIT)

Tempsr:

- Pacuet mapameTpoB cpabaThIBaHUs PeCHHOM 3alIMTHI HA 00BEKTAaX YHEPTOCUCTEM HAMPSIKEHUEM
35-220 kB. VcX0IHBIMH TaHHBIMH SIBIITFOTCS TJIABHAS CXeMa ITOICTAHIINY / 3JISKTPOCTAHITHH, CXeMa
ANEKTPOIHEPrETUUECKOMN CETH U €€ MTapaMeETpPBI.

I'paduk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens 1 2-8 9-16 | 3auerHas
Pasgen 1 2,3,4, | 2,3, 4, | 3amumra
KypCOBOTO 5,6 5,6 KypCOBOTO
MIPOEKTa MTPOCKTA
O0BeM 10 40 50 -
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paznena, %

BrimonmaeHHbBIN
00BeM
HapacTarumM
uroromM, %

10 50 100 -

Howmep paznena

Pasnien kypcoBoro mpoekra

1

O6mue cBeaenus o peneitHoit 3amure (P3) u aBTomaruzanuu
31eKTpodHEepreTudeckoil cuctemsl (3IC). TepMuHbI U OnIpeIeIeHUs

ToKoOBBIE 3aLTUTHI

,Z[I/ICTaHL[I/IOHHBIe 3alIUThI

JuddepennranbHpie TOKOBBIC 3aIIUTHI

3amuTel TpaHnchopmaTopos (aBTOTpaHCHOPMATOPOB

OB WIN

3amuThl FeHepaToOpOB, OJIIOKOB reHepaTop-TpaHchopmaTop, IUH
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3.7. CooTBeTCTBHE Pa3/ieJiOB JHCHMILJIMHBI U (hopMHP

€MbIX B HUX KOMIEeTEeHII NI

Howmep paznena O11eHOYHOE CPEeJICTBO
3arutaHupPOBAHHbBIE PE3YJIbTATHI OOYUYEHHUS 110
Koapl JUCUUILIUHEI (B (THI ¥ HAUMEHOBAaHUE)
JUCLUIIIINHE
WHMKATOPOB | COOTBETCTBUU C 11.3.1)
(B COOTBETCTBUH C pa3aeioM 1)
1]2]3[4]5
3HaTth:
pacyeTHbBIE PEXKUMBI ISl IPOBEPKHU XapakTepucTuk TT W1 + TectupoBanue/KM-2 Pacder peneiiHOM 3aIUThI
-loka .
n TH, Ha COOTBETCTBHE YCIOBUSAM IKCILTyaTallUU aneKkTpojBurareneit 6 kB
YCJIOBHSI 1 OCOOEHHOCTH pacyeTa yCTaBOK -1 + KonTponbras padora/KM-5 Utorosas
. -k
TpaHcGopMaTOpPOB, TEHEPATOPOB, FIEKTPOABUTATENICH KOHTpOJIbHAsI paboTa 1o Kypcy
O0COOCHHOCTH PEKHMOB PabOTHI PaCIIpeIeTUTEILHBIX W1 + TectupoBanue/KM-1 Pacder peneiiHo 3aIuThI
N . -k
ceTeil MPH Pa3IUYHbIX PEKUMax paboThl HEUTpau tparcopmatopos 6/0,4 kB
Ymern:
MIPOU3BOJIUTH PACUET U BHIOOP KOMMYTAIIMOHHBIX JlabopatopHnas pabora/KM-3 Pacuer peneitHoit
anmnaparoB B CHCTEMaX ONEPATUBHOTO MOCTOSTHHOTO NI-1nk1 + 3amuThl Tpancopmaropa 110 — 750 kB
TOKa
MIPOU3BOJIUTH PACUYET U BHIOOP KOMMYTALMOHHBIX Jlaboparopnas pabota/KM-4 Pacuer penelinoit
anmapaToB M MPOBOAHUKOB BO BTopuuHbIX nemsix TH u | UI-1nk1 + | 3aUTBI CHHXPOHHOI'O T€HEPATOPA MOIITHOCTHIO
TT (mpoBOAHUKOB) 6omnee 63 MBA
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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
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KM-1 Pacuer peneiinoii 3ammutsl Tpancdopmatopos 6/0,4 kB (TectupoBanue)
2. KM-2 Pacuer penelinoi 3amuThl 25iekTpoasurarenei 6 kB (TectupoBanue)
3. KM-3 Pacuer peneiinoii 3ammthl Tpancdopmatopa 110 — 750 kB (Jlaboparopras paboTa)
4. KM-4 Pacuer peneiHoM 3aliThl CHHXPOHHOTO T€HEepaTopa MOITHOCTHIO OoJiee 63 MBA
(JIaboparopuas paboTta)
5. KM-5 UroroBas koHTpoJibHas paboTa 1o kypcy (Kontposbnas pabota)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOTO MPOEKTA SIBJISIETCS MIPUIIOKEHHEM b.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Oxzamen (Cemecmp Nel)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U aTTECTALlMOHHOMN COCTABIISIFOLIUX.

Kypcosoii npoexm (KI1) (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 1 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. ®enoceeB, A. M. Penelinas 3ammTa 3JeKTPOIHEPTETUIECKUX CUCTEM : YUEOHUK JJIs BY30B I10
CHeLHaTbHOCTH ""ABTOMATHYECKOE YIPABJICHUE 3JEKTPOIHEPreTuuecKuMu cucreMamu’ / A. M.
®denoceeB, M. A. @enocees . — 2-¢ Uz, nepepad. u mon . — M. : DHeproaromusaat, 1992 . — 526 c.
- ISBN 5-283-01171-2 : 33.75 ;

2. bacc, O. U. Peneiinas 3amura 3J1€KTPOIHEPTETUYECKUX CUCTEM : yueOHOe 1mocolue sl By30B 110
HaIpaBJIEHUIO "DJIEKTpO3HEpreTuka" o qucuumiimHe "PeseiiHas 3amura 3JeKTPOIHEPreTHIECKUX
cuctem"" / D. U. bacc, B. I'. Jloporysniies ; Pex. A. ®@. JIpsikoB . — 2-¢ u3., crep . — M. :

Uz narensckuii nom MOU, 2006 . — 296 c. - ISBN 5-903072-44-5 .;

3. I'epacumoBa B.I'.- "Onekrporexnnuecknii cripaBounuk: B 4 1. T. 3. IIponsBoactBo, nepenayda u
pacnpeneneHue anekTpuieckoit aneprun', U3parenscro: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html;

4. IpsxoB A. ®@., OBuapenko H. 1.- "MukponpoueccopHasi aBToMaTlKa 1 pesieiiHas 3almra
ANIEKTpOIHEpreTrHaeckux cucrem", (2-e), M3marennscto: "U3narensckuit njom MOU", Mockga, 2010
-(336¢c.)

http://e.lanbook.com/books/element.php?pll_id=72351.
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5.2 JIuneH3noHHOE ¥ CBOGOTHO PacPOCTPaHsieMoe MPOrpaMMHOe ofecreuyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za maunbix Scopus - http://www.scopus.com
6. Dnexrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

7. IlopTan oTKpLITHIX AaHHBIX Poccuiickoii ®@exepannu - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBLHOI 3amuTHl PO -

https://rosmintrud.ru/opendata

9. baza OTKPbLITBIX JaHHBIX MI/IHI/ICTepCTBa IKOHOMHUYECCKOI'0 pasBuTUs P® -

http://www.economy.gov.ru

10. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
11. OTkpbiTas ynuBepcuterckas nngpopmaunontas cucrema «POCCHUSD -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITVIMHBI

Tun nomeneHust Homep aynuropun, OcHaleHue
HaAaUMCHOBAaHHUE
VY4ebHble ayIUTOPUH IS J-107, Aynutopus CTOJ, CTYI, KA, MyIbTUMEANHHBINA
MIPOBEACHUS JIEKIIMOHHBIX kadenpst P3nAD IIPOEKTOP, IKPaH, JO0CKa MapKEpHas,

3aHATHN U TEKYLIETO
KOHTPOJIS

KYpHaJbl, KHUTH, Y4eOHUKH, TOCOOUS

VY4eOHble ayAUuTOpUU IS
IPOBEIECHUS MPAKTHUECKUX
3aasatuit, KP u KII

J-207, Yuebnas
ayIuTOpUs

nmapra co CKaMbefI, CTOJI IpCrogaBaTelisd,
CTYJI, JOCKa M¢EJIOBasA

VY4ebHble ayIUTOPUH IS
MIPOBEICHUS J1aOOPATOPHBIX
3aHATUN

J1-114, KomnbroTepHbIit
kJyacc kapeapsl P3uAD

CTOJI, CTYJI, KOMIIBFOTEPHAs CETh C
BBIXO/J0OM B I/IHTepHeT, KOMIIBIOTEP
[IEPCOHAJIbHBIN

J1-105, KomnbroTepHbIit
kiacc kadeapsl P3nAD

CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C
BBIXOJIOM B MIHTEpHET, 10CKa MapKepHas,
KOMITBIOTEP NEPCOHATBHBIN

VY4ebHble ayTUTOPUH IS
IIPOBEICHUS
IIPOMEKYTOUHON
aTTecTaluuu

J-107, Aynutopus
kadenpst P3nAD

CTOJ, CTYI, KA, MyIbTUMEANHHBINA
IIPOEKTOP, DKPaH, JOCKa MapKepHas,
KYpHaJbl, KHUTH, Y4eOHUKH, TOCOOUS

ITomemenus aas
CaMOCTOSITENIbHOM pabOThI

J1-114, KomnbroTepHbIit
kiacc kadgeaps P3uAD

CTOJI, CTYJI, KOMIIBFOTEPHAs CETh C
BBIXO/0OM B I/IHTepHeT, KOMIIBIOTEP
MIEPCOHAJIbHBIN

[-105, KomnerorepHblit
kiacc kadeapsl P3nAD

CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C
BBIXOJIOM B MIHTEpHET, 10CKa MapKepHas,
KOMITBIOTEP NEPCOHATBHBIN

Ilomemmenust misa

J1-108, Kabunet

Kpecio paboyee, CTOJ, CTYII,
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KOHCYJIbTUPOBAHUS

COTPYIHHUKOB Kad.
"P3uADl"

KOMITBIOTEpHAs! CETh C BBIXOJIOM B
WHTepHeT, 10cKa MapKepHas,
KOMIIBIOTEP NMEePCOHATILHBIN, IPUHTED

-106, Kabuner
COTPY/IHHUKOB Kag.
"P3uADd"

Kpecio pabouee, CToJ, CTYJ, mKad,
KOMITBIOTEPHAS CETh C BBIXOJIOM B
HHTepHET, KOMIIBIOTEP NEPCOHAIBHBIN

J-210, Ilomemenne
COTPYAHUKOB Kadeapsl
P3uAD

Kpecyo pabouee, CTo, mKad s
JOKYMEHTOB, KOMIIBIOTEpHAsI CETh C
BbIX0I0M B IHTEpHET, KOMITbIOTEP

IIEPCOHAJIBHBIN, IPUHTED

J-208, Ilomemienne

CTOJI, CTYJI, KOMIIBIOTCP HepCOHaHBHBIfI

kadeaper P3nAD
H-211, [Tomemenune Kpecyo pabouee, CTOJ, CTYJ, mKad It
kadenpsr P3nAD JIOKYMEHTOB, KOMIIBIOTED

NEPCOHANIbHBIN, TPUHTEP

r-1018-3, Pabouee

Kpecio pabouee, cTyII, mKad s

MOMEIIEHHE JIOKYMEHTOB, KOMITbIOTEpHAsI CETh C
COTPYIHUKOB Kadempsl BBIX0I0M B IHTEpHET, KOMITBIOTED
P3uAD MePCOHAJIbHbBIN, KOHAUITUMOHED
[Tomeenus 1yst XpaHEHUst J-103/2, Cxnan KOMIIBIOTEPHAS CETh C BBIXOJIOM B
00opynoBaHus U y4eOHOTO kadenpst P3nAD WuTepHer, o6opynoBaHue

WHBEHTAPA

CHICHHUAIM3UPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Peneiinas 3alllUTa SJICKTPOSHCPICTUHICCKUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5

KM-1 Pacuer peneiinoii 3anutsl Tpanchopmatopon 6/0,4 kB (TectupoBanue)

KM-2 Pacuer penelinoil 3amutsl 3nexrpoasurareneit 6 kB (TectupoBanue)

KM-3 Pacuet penetinoit 3amuthl Tpanchopmaropa 110 — 750 kB (JlabopaTopHas pabora)
KM-4 Pacuet peneiiHo# 3aluThl CHHXPOHHOTO I'eHepaTopa MOITHOCTRIO Oonee 63 MBA
(JTaboparopnas paboTa)

KM-5 HUtorosas koHTposibHas padota no kypcy (Konrponbnas padota)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wnpexc KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4 >
paznena AT et Henens 4 8 12 16 16
KM:
1 CryneHnyaras 3amura
O61ue cBenenus o peneitHoi 3auure (P3)
11 aBTOMATH3alMU AJIEKTPOIHEPTeTHUECKONU CUCTEMBI +
(99C) Tepmunbl u onpeneacHUs
1.2 ToxoBbBIE 3aIIUTEI +
1.3 JIMCTaHIIMOHHbBIC 3aIUThI +
2 JuddepeHnmanbHble TOKOBBIE 3aLIUThHI
2.1 JuddepennmanbHble TOKOBBIE 3aLIUThHI +
3 3amura TpaHCPOPMATOPOB
3.1 3ammTa TpaHCPOPMATOPOB +
4 3anuTEl TeHEPaTOpOB, OJIOKOB TEHEPaTOp-
TpaHchopmaTop, MUH
41 3anuTEl TeHEPaTOpOB, OJIOKOB TEHEPATOp- +
' TpaHchopmaTop, MUH
5 3alIUThI 37IEMEHTOB COOCTBEHHBIX HYX[
AIIEKTPUYECKUX CTAHIUN
51 3alIUThI 37IEMEHTOB COOCTBEHHBIX HYX[ N

AIIEKTPUYECKUX CTAHIUN

Bec KM, %: | 20 20 | 20 20 | 20
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Peneiinas 3allIUTa JICKTPOSHCPICTUHICCKUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUSITHH TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH MO KYPCOBOMY
NMPOEKTY:

KM-1 IlonyuyeHo 3anaHue

KM-2 Bemoaneno 50% KII

KM-3 KII Bemonnen Ha 100%, BBIXOJ Ha 3aIIUTY

Bujx npome:xyTouHoii arrecranmu — 3amura KI1.

HNunexc KM- | KM- | KM-
Howep Pazen xypcoBoro mpoekTa/KypcoBoii paboThI KM: L 2 3
paznena ACITKYP P P P Henens 1 8 16
KM:
1 O61ue cBenenus o peneitHoi 3amure (P3) n aBTomMaruzauuu +
anexkTpodHeprerudeckoil cuctemsl (39C). TepMHUHBI U ONIpeIeIeHUs
2 ToxoBbIE 3aITUTHI + +
3 JIMCTaHIIMOHHBIC 3aIUTHI + +
4 HuddepennmanbHpie TOKOBBIE 3aIIUTHI + +
) 3amuThl TpaHcpopMaTopoB (aBTOTpaHCPOPMATOPOB + +
6 3amuThl TEHEPATOPOB, OJIOKOB TeHEpaTOp-TpaHchopMaTOp, IUH + +
Bec KM, %: | 10 | 40 50
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