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

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: Peneiinas 3amura ¥ aBTOMATH3alMs IJEKTPOIHEPTETUIECCKUX
CUCTEM

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MarucTrparypa

®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 cemecrp - 4;
2 cemecTp - 5;
Bcero - 9

Yacos (Bcero) no yueGHomy
TJIaHY:

324 gyaca

Jexknun

1 cemectp - 32 yaca;
2 cemecTp - 32 yaca;
Bcero - 64 yaca

HpaKTuqeume 3aHATHHA

1 cemectp - 16 yacos;

JlaGopaTopHble pa6oThI

1 cemectp - 16 yacos;
2 cemecTp - 16 yacos;
Bcero - 32 yaca

Kouncynbranuu

1 cemectp - 2 yaca;
2 cemecTp - 18 yacos;
Bcero - 20 yacon

CamocTrosiTesibHasi padoTa

1 cemectp - 77,5 uaca;
2 cemectp - 109,2 yacos;
Bcero - 186,7 yaca

B ToM unciae Ha KIT/KP

2 cemectp - 51,7 yaca;

HNnasi koHTaKkTHas padoTa

2 cemecTp - 4 yaca;

BKJIIOYas:
KonTposabHnas padora
JlaGopaTopHas padora

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH
3amuTa KypcoBoro npoexkra
JK3aMeH

1 cemectp - 0,5 yaca;
2 cemectp - 0 yacoB;
2 cemecTp - 0,8 uaca;
Bcero - 1,3 yaca

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K

Bnageney, [obparnHa O.A.
HpeHOI[aBaTeJ]B WaeHTudHKaTop Rfbe3946b-DobriaginaOA-ed56e02 O.A HO6p5[FI/IHa
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%,KOBO'HHTCHB o Ceenennn o enagensue L3N M3K H.H
V) pagoBaTeHLHOH Bnageney, ApumnweBckmi 4.1, o
HpOFpaMMBI WaeHTudHKaTop RelaOcOff-ArtsishevskyYL-fdaflcc ApLII/IIJ_IeBCKI/II/I
MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
o Ceefenua o Bragensue L3N M3aKn
3aBenyromun 5 LY e Bonowmn AA.
BBIITYCKaIoMeH kadeapoi - Mot ¢ Waerngmratop | RA915003b-VoloshinAA-408ebd7 3 A.A. Bosmomun




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI

Hesap ocBOCHUA AUCHUNJIMHBL. 3ydeHrEe NPUHIUIIOB JEUCTBUS OTACIBHBIX YCTPOMCTB U CUCTEM
peneiiHoil  3amuThl  (P3) TUNOBBIX 3JEKTPOIHEPreTUUECKUX OOBEKTOB, M3YUYEHUE METOAMKH
MIPOCKTUPOBAHHUE CUCTEM P3 3J1eKTpO3HEPreTHYECKUX 00BEKTOB.

3agauu AUCHHUILINHbBI

- — (popMUpOBaHUE 3HAHUHN O TEXHUYECKUX TPEOOBAHUAX K PEICHHOM 3aIlIUTe YHEPreTUUECKUX
00BEKTOB 3JIEKTPOIHEPTETUYECKON CUCTEMBI, IPUHIIUIIOB BBIOTHEHUS U TEXHUYECKUX CPEACTB

peeHHOM 3alIUThI;;

- — IPUOOPETEHNE HABBIKOB ONPEAETICHNS BO3MOXKHBIX BAPHAHTOB BBHIMOJIHEHUS pEIeHHON
3alIMThl SHEPTETUYECKUX 0OBEKTOB;;
- — pacuéra mapameTpoB cpabaThIBaHUS U OLIEHKU MPOSKTHPYEMOU 3aIIUTHI JIs 000CHOBAHHOTO
IPUHATHS TEXHUYECKOTO PELICHMUS;;
- — IPHOOPETEHNE HABBIKOB PAa0OTHI C TEXHUYECKOH U POSKTHOM TOKYMEHTALIUEH. .

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yUYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-2 Cniocoben
UCIIOJIb30BaTh 3HaHUS 00
ABTOMAaTUYECKUX
YCTPOUCTBAX B
AJIEKTPOIHEPIETHKE B
HAy4YHOU JEATEIBHOCTH

N-1nk-2 PaGoraer ¢
OTJIEIIbHBIMU BUJAMU
ABTOMAaTUYECKHUX YCTPOMCTB

3HATh:
- — COBPEMEHHBIE IOCTH)KCHUSI HAYKU U
TEXHHUKHU B 001acTU podeCCHOHaTbHON
JIeATETLHOCTH;.

YMETh:

- — COCTaBJISITh UHCTPYKIIMHU I10
AKCILTyaTaluy 000py10BaHUS U
IIPOrPaMMBbI UCIIBITAHU;;

- — 3KCIUIyaTUpOBaTh, IPOBOJAUTH
WCIBITaHUS U PEMOHT TEXHOJIOTMYECKOIO
000pyI0BaHUs AIEKTPOIHEPTETUYECKON U
IEKTPOTEXHUYECKONW TPOMBIILIIEHHOCTH;.

[TK-2 Cnocoben
WCIIOJIH30BaTh 3HAHUS 00
ABTOMATHUYECKUX
YCTPOMCTBAX B
3JIEKTPOIHEPTETUKE B
HAay4YHOU JAESATETbHOCTH

N /1-4nk-2» Ciocoben
MPOU3BOAUTH CUCTEMHBIN
aHaJIN3 JACUCTBUSA PENEHHON
3aIIUTHI @ aBTOMATHUKU Ha
YHEProOOBEKTE

3HATh:
- — METO/Ibl CO3JIaHMsI U aHAJIN3a MOJETIeH,
MO3BOJISIOMINX MTPOTHO3UPOBATH CBOICTBA
U TOBe/IeHNE 0OBEKTOB

PO eCCUOHAIBHON JEATENHHOCTH;;

- — METOJIbl ¥ CPEJICTBA
aBTOMATH3MPOBAHHBIX CHCTEM YIPABICHUS
TEXHOJIOTHYECKUMHU MPOLIECCaMU
ANEKTPOIHEPIETUUECKON U
AIIEKTPOTEXHUYECKOM MPOMBIIIJICHHOCTH;;
- — 3¢ (heKTUBHBIE TTPOU3BOICTBEHHO-
TEXHOJIOTUYECKHE PEKUMbI pabOThI
00BEKTOB JIEKTPOIHEPTETUKU U
AIIEKTPOTEXHUKH. .

YMETB:

- — IPUMEHATh METO/bl aHATIN3A
BapHUaHTOB, pa3pabOTKH U TIOUCKA
KOMIIPOMHUCCHBIX pEUICHUM;;

- — COCTaBJISITh MHCTPYKIIMH 110




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

AKCIUTyaTaluy 000pyI0BaHUS U
IIPOrpaMMbl UCIIBITAHUH. .

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciumimHa OTHOCHTCS K OCHOBHOM MpodeccHoHaIbHON 00pa3oBaTenbHON nporpamme Peneiinas
3alIMTa U aBTOMaTHU3alus 3JIeKTpo3HepreTuueckux cucrem (panee — OIIOII), HanpaBieHns MOATOTOBKU
13.04.02 DnexkTposHEepreTMka M AIIEKTPOTEXHHKA, YPOBEHb OOpa3oBaHMs: BbIcliee 0Opa3oBaHUE -
MarucTparypa.

TpeboBaHMs K BXOIHBIM 3HAHUSIM U YMCHHSIM:

- 3HaTb OCHOBHBIE METO/bI aHAJIN3A JTMHEHHBIX U HEJIMHEWHBIX LIETIEH B YCTAHOBUBIIUXCS U
NEPEXOJHBIX PEKUMAX

- 3HaTh BU/IbI AIEKTPUUECKUX MAILIMH, OCHOBHbIE XapaKTEPUCTUKU U PEKUMBI paOOTHI

- 3HaTb OCHOBHOE 000pY/I0BaHUE JIEKTPUUECKUX CTAHLUN U MOACTAHLIUNA, OCHOBHBIE CXEMBbI
3JIEKTPUYECKUX COCIMHEHUN paCIpeNeIUTEIbHbIX YCTPONCTB Pa3HbIX YPOBHEN HAIIPSKCHUS

- 3HaTh METO/IbI U CPEJICTBA pacyeTa JICKTPUUECKUX BEIIMUNH

- YMETb COCTABJIATh CXEMBbI 3aMEIICHUS JJIEKTPUUECKUX LICTIEH U PACCUUTHIBATH UX

- YMETb [IPUMEHATH BBIUYUCIUTENBHYIO TEXHUKY B 2JIEKTPOMAarHUTHBIX pacueTax

- yMEeThb paboTaTh ¢ MPOrPaMMHBIMHU CPEICTBAMH OOIIEr0 Ha3HAYEeHUs, COOTBETCTBYIOIIMMU
COBPEMEHHBIM TPeOOBaHUSAM MUPOBOTO PhIHKA

Pe3ynbpTaThl 00y4eHus, MoJydeHHbIE TP OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpPyJI0€MKOCTb JUCHIUIUIMHBI COCTABISIET 9 3a4eTHBIX eauHMII, 324 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § = | & ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g % 3 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
R KIP | TK | MKKII | TK p /KOHTPOTS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OOmas 12 1 4 - - - - - - - 8 - IlodzomogKa K neKyuiemy KOHmpoio:
XapaKTePUCTHUKA 3aIUT [ToBTOpenune marepuana no pasaeny "Oomas
¢ abCcoOTHOM XapaKTepUCTHKA 3aIIUT C aOCOMIOTHON
CCIICKTUBHOCTBIO CCJICKTUBHOCTBIO U MPUHIUIILI UX [[eﬁCTBPIH"
OPHHIMIIBL X Ioozomogxa Kypcosozo npoexma: Kypcopoii
HeﬁCTBHH IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJTbHOMY
11 OOmas 12 4 - - - - - - - 8 - 3amaHuio. B pamMkax paboTsl HE0OX0ANMO

XapaKTePUCTHKA 3aITUT
¢ abCONIOTHOM
CEIIEKTHBHOCTBIO U
TIPUHITAITEL UX
JIEUCTBHUS

paccunTaTh OCHOBHBIC TIOKA3aTeN paOOTHI
000pyIOBaHNUs, BEIOPATh ONITUMAIIEHOE
pemenre. KypcoBoii mpoeKT npemxycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu U
rpadudUecKyro 4acTh. B 3aaHne BXOOHUT pacdeT
CIeAYIONINX MoKa3aTesei:

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
HEO0XOIMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paszgene "OOmIas XxapakTepUCTHKA 3aIIUT C
a0COJIFOTHO! CENICKTUBHOCTBIO U IIPUHIIHITBI KX
JeiicTBus" MaTepuany.

Ilod20mogKa K ayOumopHvim 3aHAMUAM:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Ilod20moexa K KOHMPOILHOU padome:
N3ydenne matepuanoB mo pazaeny Oo6mas
XapaKTEepUCTHKA 3alIUT C aOCOIOTHO

5




CEJICKTUBHOCTBIO ¥ MIPHUHITUITBI X ICHCTBUS U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
IloozomosKka K npaKkmuuecKum 3aHamusim:
Wzyuenne maTepuana mo paszgeny "OO0mas
XapaKTepUCTHKA 3aIIHT C a0COITFOTHOM
CEJIEKTUBHOCTHIO M IPHUHIIHIIEI HX JeHcTBUS"
IMOArOTOBKA K BBHIIIOJIHEHMIO 3aJaHUH Ha
MPAaKTUIECKHUX 3aHATHIX

Camocmoameibnoe usyuenue
meopemuueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"O061as XxapaKTepUCTHKA 3aIHUT C aOCOTFOTHOM
CEJIEKTUBHOCTBIO U MIPUHIIUIIBI UX AEHCTBUS"
H3yuenue mamepuanog 1umepamypHslx

UCIOYHUKOB:
[1], cTp. 293-294

JuddepernnansHere
3aIIUTHI
TpaHchOpMaTOpOB U
ABTOTPAHC(POPMATOPOB

30

10

2.1

JuddepernnansHere
3aIIUTHI
Tpanc(hopMaTopoB u
aBTOTPaHC(HOPMATOPOB

30

10

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBITIOJIHACTCS 110 HHAUBUAYATHLHOMY
3amaHuio. B pamMkax paboTsl He06X0ANMO
paccunTaTh OCHOBHBIE TTOKa3aTesn paboThI
00opynoBaHus, BEIOPaTh ONTHMAIILHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEBHYIO 3aIIICKY C pacuyeTaMu
rpaduyeckyo 4acTb. B 3amanue BxoauT pacyer
CIeAYIOIINX MoKa3aTesei:

IlodzomogKa K meKkyuiemy KOHmMpOJo:
IToBTOpEeHue MaTepuana no pasaeny
"MuddepeHnnansHpIe 3aIIATHI
TpaHc(opmMaTopoB 1 aBTOTpaHCHOpPMATOPOB"
Iloozomoeka K nabopamopnoii pavome: J1iist
BBITIOJTHEHHS 33/1aHUH 110 Ta0opaTopHOW padoTre
HE0OX0AMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aJ1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
TaK K€ U3y4UTh BOMPOCHI BAPUAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "JIuddepeHmanbabpie 3aUThI
TpaHc(hOpPMATOPOB B aBTOTpaHCHOPMATOpPOB"
MaTepHuany.

Iloozomoexa K ayOumopHovimM 3auAmMUAM:

6




[TpopaboTka JEKIHH, BBITIOTHECHHE 1
MOJIrOTOBKA K 3amure jJab. padoTh
I1o020mo6Ka K npaKkmu4eckum 3auamuam:
W3ydeHne maTepuana 1o paszieiy
"MuddepernnansHpIe 3aIIATH
TpaHc(OPMATOPOB U aBTOTPaHCPOPMATOPOB"
MOATOTOBKA K BBHITIOJIHEHUIO 33/IaHUH Ha
NPaKTUYECKUX 3aHATUAX
Camocmoamensnoe usyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"InddepeHnaibHbIe 3aUThI
TpaHcdopmMaTopoB U aBTOTpaHCHOPMATOPOB"
H3yuenue mamepuanog iumepamypHyix
UCHOYHUKOG:

[1], cTp. 435-451
[2], cTp. 5-68
[3], cTp. 5-73

OCHOBHEIC 3aITUTHI
BO3AYHIHBIX JIMHUT
QJICKTpoInepcaain

20

10

3.1

OcCHOBHBIE 3aLIUTHI
BO3/YUIHBIX JTUHUN
3JIEKTpONepeaun

20

10

Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHne MaTepHuana 1mo pa3naey
"OCHOBHBIE 3aIUTHl BO3AYLIHBIX JTUHUI
anekTponepenayn”

Iloozomogeka Kypcosozo npoexma: KypcoBoit
IIPOCKT BBIMOJJHACTCA IO UHAUBUAYAJIBHOMY
3ananuio. B pamkax paboTsl HEOOXOAUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENId PAOOTHI
000pynoBaHus, BEIOpaTh ONTUMATBHOE
pemrenre. KypcoBoii mpoeKT npemxycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu
rpaduUecKyro 4acTh. B 3amaHne BXOOHUT pacder
CIIeYIONINX TTOKa3aTelNei:

1lo020mo6Ka K ayOunopHnovim 3aHAmMuAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa K npakmuyecKum 3aHAMUAM:
Nzydenne matepuana no pazaeny "OCHOBHbIE
3aIIUTHI BO3AYIIHBIX JIMHUH 3JIeKTponepenaqn’
IIOATrOTOBKA K BBIIIOJIHCHUIO 3a}IaHI/II\/'I Ha
MMPAKTUYCCKUX 3aHATHUAX




Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JOIOIHUTENBHOTO MaTepyaa 1o pa3ieny
"OCHOBHBIE 3aIIUTHI BO3IYIITHBIX JTHHUH
aneKTponepenavn”

H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], cTp.342-353
[2], cTp. 5-68

PesepBHble 3a1IUTHI
TpanchopMaToOpoB U
ABTOTPaHC(HOPMATOPOB

24

4.1

Pe3epBHbIe 3a1UThI
TpanchopMaToOpoB u
aBTOTPaHC(HOPMATOPOB

24

Ilo020moeKa K ayOumopHovim 3aHAmMusAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
IloozomogKa K npaKmu4ecKum 3aHAMUAM:
Uzyyenne maTepuana no pazaeny "PesepBHbie
3aIIUTHI TpaHc(hOopMaToOpoB U
aBTOTpaHC(HOPMATOPOB" MOJATOTOBKA K
BEITIOJTHEHUIO 3aJJaHUH Ha MIPAKTHYECKIX
3aHATHAX

CamocmosamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"Pe3epBHBIE 3aLTUTHI TPAHCHOPMATOPOB U
aBTOTpaHCc(HOpMaTopoB"

IlodzomogKa K meKkyuiemy KOHmMpOoJio:
IToBTOpEeHue MaTepuana no pasaeny
"Pe3epBHbIE 3aLTUTHI TPAHCHOPMATOPOB U
aBTOTpaHchopMaTopoB"

Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3a[1au BBHITIOJTHEHUS Ta00paTOpHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKH pe3ysIbTaToOB 110 U3YYEHHOMY B
pasnene "Pe3epBHBIC 3alTUTHI
TpaHc(hOpPMATOPOB B aBTOTpaHCHOPMATOpPOB"
Marepuany.

H3yuenue mamepuanog numepamypusix
UCHIOYUHUKOB:

[1], ctp. 459-466




[2], cTp. 5-68
[3], cp. 73-114

3amuThl FeHEPaTOpOB U
6JI0KOB TeHeparop-
TpaHchopMaTop

22

5.1

3ammTEl reHePaToOpoB U
OJIOKOB TeHepaTop-
TpaHchopMaTop

22

Camocmoamenvhoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"3ammTE TeHePaTOPOB U OJIOKOB TeHEpaToOp-
Tpancpopmarop"

I10020mo6Ka K npaKmu4eckum 3auAMuaM:
Wzyuenne maTepuana 1mo pa3geiny "3amuTsl
TEHEpaToOpoOB U OJIOKOB FeHEpaToOp-
TpaHcdopmarop" HOArOTOBKA K BHIITOIHEHHIO
SaﬂaHI/Iﬁ Ha MPaKTUYCCKUX 3aHATUAX
Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpeHne MaTepuana 1o pasaeiny "3amuTsl
reHepaTopoB U OJIOKOB FeHEepaToOp-
Tpanchopmarop"

Iloozomoeka K nabopamopnoii pavome: J1is
BBITIOJTHEHHS 33/IaHUH 110 T1a00paTopHOH padoTte
HEOOXONMO TIPEIBAPUTENBHO U3YIUTh TEMY U
3a71a4¥ BBITIOJHEHMS JTaOOpaToOpHOI paboThl, a
TaK kK€ N3yYUTh BOIPOCHI BApHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
paznene "3anmTel TeHEPaTOPOB U OJIOKOB
reHeparop-tpancgopmarop" marepuaiy.
Ilo0zomogka K ayOumopHvlm 3aHAMUAM:
[IpopaboTka JEeKINH, BEIOTHEHUE U
MOJICOTOBKA K 3amuTe jab. paboTh

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[1], cp. 373-428
[2], cTp. 5-68
[4], cTp. 5-58

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMmecTp

144.0

32

16

16

0.5

44

335

Hroro 3a cemecTp

144.0

32

16

16

0.5

71.5

KoMmekcHbIN 11oaxo
K BeITosTHEHUIO (P3)
OT/ICJIbHBIX 3JICMEHTOB
1 00BEKTOB

16

Iloozomoexa kK meKkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana no pasaeny
"KomriekcHbIH moaxo/1 K BermoaHeHuro (P3)
OTZIETHHBIX DJIEMEHTOB U OOBEKTOB

9




3JIEKTPUYECKOU
cucremsl (OC).
Wurerpanus
anmnapaTHbIX U
MIPOrPaMMHBIX CPEJCTB

anexktpuyeckoit cuctemsl (OC). MaTerpanus
amnmapaTHbIX U IPOTpaMMHBIX cpeacTB B ACY
TII sueprooobekTa”

Iloozomoeka K nabopamopnoii pabome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe

BACY TII HEOOXOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
9HEProoOhEeKTa 3aJauy BBITIOJTHEHUS 1Tab0paTOpHOI paboTEH, a
6.1 | KoMruiekcHBINH TOAXO0T 16 TaK >K€ U3y4UTh BOIIPOCHI BAPHAHTOB
K BhImosHeHHIO (P3) 00paboTKN pe3yIbTaTOB 110 U3YICHHOMY B
OTICTHHBIX DJIEMEHTOB paznene "KoMIiekCHbIN moaxoa K
1 00BEKTOB BbINoIHEHHIO (P3) OTAEIBHBIX AIEMEHTOB U
3IEKTPUUYECKOM 00BEKTOB 3MeKTpuieckoii cuctemsl (IC).
cuctemsl (3C). WHTerparus annapaTHBIX U IPOTPaMMHBIX
Wurerpanus cpencts B ACY TII sneproodnexra”
anmapaTHbIX U MaTepHany.
IIPOrPaMMHBIX CPEJCTB Ilodzomoexa K ayOumopuvim 3aHAMUAM:
B ACY TII ITpopaboTka neKnny, BEIOIHEHUE U
9HEProoOheKTa MOJITOTOBKA K 3amuTe 1ab. paboTHI
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia Mo pa3aeiy
"KommnekcHblii moaxo/ K BeinoaHeHuto (P3)
OTJICNIBHBIX IJIEMEHTOB M 00BEKTOB
anextpuyeckoit cuctemsl (JC). MHTETpanus
amnmapaTHbIX U IPOTPaMMHBIX cpencTB B ACY
TII sneprooOnexra"
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[5], m. 46.1
7 Kommnekc yctpoiicTs 14 Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
P3A nns cereit [ToBTOpenue marepuaina no pasgeny "Kommiekc
CPEIHEro HalpPsKEHUs ycrpoiictB P3A s ceteit cpegHero
(110-220) xB. HanpspkeHus (110-220) kB. @yHkunoHansHble
@DyHKIMOHAIbHbIE CXEMBbI OCHOBHBIX U pe3epBHBIX 3auuT BJI, mmH
CXEMBI OCHOBHBIX U 1 OIIMHOBOK"
pe3epBHBIX 3amut BJII, Iloozomoeka K rabopamopnoii pavome: J1ns
ITUH U OIIMHOBOK BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
7.1 Kommnexc yerpoiicTs 14 HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H

P3A s cereit

3aJa4H BBITIOJTHEHUS 1TabopaTOpHOH paboTsI, a
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CpeIHEero HanmpsHKEeHUs
(110-220) xB.
OYHKIHOHATbHbIE
CXEMBI OCHOBHBIX U
pe3epBHBIX 3amuT BJI,
IIMH ¥ OIIMHOBOK

TaK K€ U3y4UTh BOIPOCHI BApUAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
paznene "Kommeke ycrpoiictB P3A ans cereit
cpennero HanpspkeHus (110-220) xB.
OyHKINOHAIBHBIE CXEMBI OCHOBHBIX U
pe3epBHBIX 3amuT BJI, muH 1 ommHOBOK"
Marepuay.

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JIOTIOJIHUTEIBHOTO MaTepuaa o pasaery
"Kommnekc yctpoiictB P3A nist ceteit cpeanero
Hanpspkenus (110-220) kB. @yHkunoHansHble
CXEMbI OCHOBHBIX U pe3epBHBIX 3amuT BJI, muH
1 OIIMHOBOK"

H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:

[5], . 46.2

Kommnekc ycrpoiicTB
P3A s cereit
CBEPXBBICOKOTO

Harnpspxenus (330-750)
kB. ®yHkuuoHanbHbIe
CXEMBI OCHOBHBIX U
pe3epBHBIX 3amuT BJI n
yCTpoiicTBa
pe3epBUPOBaHUS OTKa3a
Beiktodarens (YPOB)

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"Kommnexc ycrpoiictB P3A s cereit
cBepxBBIcOKOr0 HanpspkeHus (330-750) xB.
DYHKIIMOHAIBHBIE CXEMBI OCHOBHBIX U
pe3epBHBIX 3amuT BJI u yerpolictsa
pe3epBUPOBAHMS 0TKa3a BBIKITIOUATENs
(YPOB)"

Ilo020mogKa K meKyuiemy KOHmMpoJiio:

8.1

Kommekc ycTpoiicTB
P3A s cereit
CBEPXBBICOKOTO

Harpspxenus (330-750)
kB. dyHK1MOHaNbHBIE
CXEMBI OCHOBHBIX U
pe3epBHBIX 3amut BJI u
yCTpoiicTBa
pe3epBUPOBaHUS OTKa3a
BeIkItodaresns (YPOB)

[ToBTOpenune marepuaina no pasaeny "Kommekc
ycTpoiicTB P3A 1uis ceTeit CBEpXBBICOKOTO
HanpspkeHus (330-750) kB. OyHkImoHamHbIE
CXEMBI OCHOBHBIX U pe3epBHbIX 3amuT BJI u
YCTPOUCTBA pe3epBUPOBAHUS OTKa3a
Beikirouarens (YPOB)"

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[5], . 46.3

Kommnexc yerpoiicTs
P3A nonmxkaromumx

IHoozomogka Kk meKyuiemy KOHmMpoRio:
IToBTOpenne matepuana mo pasaeny "Kommiekce
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TpaHc(opMaTopoB U
aBTOTPaHC(HOPMATOPOB
NIOACTaHIUN.
OyHKIMOHAIbHbIE
CXEMBI OCHOBHBIX U
PE3EPBHBIX 3aLIUT

yctpoiictB P3A nmoHmkaronmx
TpaHc(hOpMaATOPOB U aBTOTPAHCHOPMATOPOB
nojactaHuil. yHKIIMOHATIBHBIE CXEMBbI
OCHOBHBIX U PE3EPBHBIX 3aIIUT"
CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue

9.1 Kommeke ycTpoiicTB 8 JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
P3A mormxarommnx "Komrurekc ycrpoiicts P3A moHmKarommx
TpaHc(hOpPMATOPOB H TpaHc(opMaTOpPOB M aBTOTPAHCHOPMATOPOB
aBTOTPaHC(HOPMATOPOB nojicraHiui. OyHKIMOHAIBHBIE CXEMBI
NIOCTaHIU. OCHOBHBIX U PE3EPBHBIX 3aIUT"
OyHKIMOHATILHBIE H3yuenue mamepuanoe 1umepamypHbix
CXEMBI OCHOBHBIX U UCIMOYHUKOG:
PEe3epPBHBIX 3aIIUT [5], m. 46.4
10 Kommieke ycTpoiicTB 10 CamocmoamensHoe usyuenue
P3A reneparopos u meopemuueckoz0 mamepuana: Visyuenue
6JI0KOB TeHepaTop- JIOTIOJTHUTEIBHOTO MaTepraa o pasaerry
TpaHchopMaTop "Kommnexc ycrpoiictB P3A renepatopos u
INMEKTPUIECKUX 0JIOKOB reHepaTop-TpaHCHOpPMaTop
CTaHLIUH. 3NEKTpUYECKUX cTaHIUI. OyHKIMOHATIbHBIE
@OyHKIMOHABHBIE CXEMBI OCHOBHBIX U PE3epPBHBIX 3aluT"
CXEMBI OCHOBHBIX U Ilo0z0mogKa K meKyuiemy KOHmpoJio:
PE3EpBHBIX 3aLTUT IToBTOpenne maTepuana mno paszaeny "Komruiekc
10.1 Komrnekc ycrpoicTs 10 ycTpoiicTB P3A reHepaTopoB u 0J10KOB
P3A reneparopoB u reHepaTop-TpaHcHOPMATOpP IMEKTPHUCCKIX
0JIOKOB TeHepaTop- craHui. OyHKIIMOHAJIbHBIE CXEMbl OCHOBHBIX
TpaHchopMaTop 1 pe3epBHBIX 3aIuT"
ANEKTPHUUECKUX H3yuenue mamepuanog 1umepamypHbix
CTaHIHH. UCIOYHUKOB:
OYHKIHOHAIbHbIE [5], m. 46.7
CXEMBI OCHOBHBIX U
PE3EPBHBIX 3aLIUT
11 OO1mue MpUHIKIBL 6 Ilod2omogxa K mexkyuiemy KOHmMpOJiio:
IIOCTPOCHHUS [ToBTOpenue marepuana no paszaerny "Oo0mue
coBpemeHHbIX ACY TII HIPUHIUIEI TocTpoeHust coBpeMeHHbIX ACY TII
JJIEKTPOIHEPTETHIECKH JIEKTPOIHEPTeTUIECKIX 00BEKTOB"
X 00BEKTOB Camocmoamenvroe usyuenue
111 OO6m1re MPUHITAIIEL 6 meopemuueckozo mamepuana: Nzyuenue

MOCTPOEHHS

JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaery
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coBpemeHHbBIX ACY TII "OOmye MPUHIKIBI TOCTPOCHUSI COBPEMEHHBIX
3JIEKTPO3HEPreTUYECKU ACY TII anexTposHepreTnieckux 00beKToB"
X 00BEKTOB H3yuenue mamepuanog aumepamypHsix
UCIOYHUKOG:
[5], m. 47.1
12 | Cucrema TEXHHYECKOTO 10 4 4 - - - 2 - Iloozomoeka K meKyuiemy KOHmMPOJIo:
obciyxuBanus (TO) [ToBTOpenne maTepuana mo paszeny "Cucrema
ycrpotictB P3A TexHnIeckoro obcayxusanus (TO) ycrpoiicTs
12.1 | Cuctema TeXHHYECKOTO 10 4 4 - - - 2 - P3A"
obcyxuBanus (TO) Ilodzomoeka k 1adopamopnoit pabome: Jns
ycTpoiicTB P3A BBITIOJTHEHUS 33/1aHUH 110 1abopaTopHOii padboTe
HEOOXOAUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
TaK K€ U3y4YUTh BOIPOCHI BApUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "Cuctema TEXHUUECKOTO
obcyxuBanus (TO) yctpoiicts P3A"
Marepuay.
Ilo020mo6Ka K ayOumopHbvlyM 3aHAMUAM:
ITpopaboTka neKnny, BEIOJIHEHUE U
MOJITOTOBKA K 3aIuTe J1ab. paboTHI
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Cucrema Texumueckoro oociyxuBanus (TO)
ycrpoiictB P3A"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], cTp. 506-507
[5], m. 46.9
OKk3aMeH 36.3 - - - - 0.8 - 335
Kypcogoit mpoekt (KII) | 71.7 - - - 16 - 51.7 -
Bcero 3a cemectp 180.0 32 16 - 16 0.8 75.7 335
Hroro 3a cemecTp 180.0 32 16 - 18 0.8 109.2
HUTOro 324.0 - 64 32 16 20 13 186.7

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoektam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmoBsie KOHCYIbTallMK MO pa3ienaM
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muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwas xapakmepucmuka 3auum ¢ a6CoNOMHOU CeeKMUEHOCbIO U NPUHYUNDBL UX
delicmeus

1.1. OGmiast xapaKTepUCTUKA 3aLTUT ¢ a0COTIOTHOU CEICKTUBHOCTHIO U MIPUHIIMUITBI HX JCHCTBUS

TexHu4yeckne XapakTEPUCTUKH 3alIUT C aOCOMIOTHON CENIEKTHBHOCTHIO. CTpyKTypa KOMILIEKCa
3alIUT 3JCKTPOIHEPTeTUYECKOro OO0BEKTa € YydeToM oOecnedeHus OMMKHEro M JajbHEro
pesepBupoBaHus..  [IpuHIMOBL  nedcTBUS  3alUT € AOCOJIOTHOM  CEJIEKTUBHOCTBHIO:
muddepeHraIbHbple  TOKOBbIE 3amMThl, auddepeHnnanbHo-(pa3Hple  3auuThl, (UIBTPOBBIC
HAaIpaBJICHHBIE 3alUTHI, TIPOJI0IbHBIC TOKOBBIE 3AIIUTHI, TOTUHYECKas 3alUTa IIHH..

2. ﬂud)d)epeHuuaﬂbele 3auiumal mpchd)opMamopoe u aemompchd)opMamopoe

2.1. Juddepennmanpuple 3auThl TpaHCHOPMATOPOB U aBTOTPaHCHOPMATOPOB

Tpanchopmarop, Kak 0OBEKT PEICHHON 3alIuThI, TpeOoBaHUs K 3amuTaM. OCHOBHBIC 3aIlUTHI
Tpancopmaropa. [T'azoBas 3amura. [lpunnun  geiictBus  auddepeHIUANbHBIX — 3aIIUT
tparcopmaropoB. TpexdasHas cxema nuddepeHuanbHON TOKOBOH 3aIIUThI JBYXO0OMOTOYHOTO
TpaHcopmaTopa, BEKTOpPHBIE JUarpaMmbl TOKOB B IEMSIX UUPKYISAUUA TPU  BHEIIHUX
HECUMMETPUYHBIX KOPOTKUX 3aMblkaHUsX. [IpuunHbl nosiBieHus Toka HeOanaHca. OTcTpoiika oT
ToKka HebajaHca W OpPOCKOB TOKA HAaMarHWMYUBaHUS. METOAbl TOBBIIMICHUS YYBCTBUTEIbHOCTH
muddepeHIraIbHbIX 3alIUT TPAHC(POPMATOPOB: BKIIIOYEHHE pPEJie TOKA 4Yepe3 MPOMEKYTOUHBIN
OBICTpPOHACHILIAIOIINICS TpaHCPOPMATOP TOKA, TOPMOKEHHE, BPpeMsI-UMITYIbCHBIN crioco0. Pacuer
mapamMeTpoB cpabaTbIBaHuUs T depeHInaIbHbIX 3aIUAT pasHoro HCIIOJIHEHHSL. .
Huddepennnanpabie 3alUThI eTed HU3KOro HampshkeHus. JuddepeHnuanbubie 3aMTh MIUH U
OINIMHOBKH, HX PACUCT.. BapI/IaHTI)I BBIIIOJIHCHUS KOMIIJIEKCA nn(l)@epeHuHaanHx 3alquT OJis
JIBYXOOMOTOYHBIX TpaHC(POPMATOPOB, TPEXOOMOTOUHBIX TpaHC(HOPMATOPOB, TpaHCHOPMATOPOB ¢
pacuieryIiecHHOW 0OOMOTKOW HU3KOTO HAMPSHKEHUS, aBTOTPAHC(HOPMATOPOB ¢ YUETOM 3aLTUTHI IICTICH
HU3KOTO HAMPsKEHUS U OITMHOBKH. .

3. OcHogHble 3auumbl 6030VUIHBIX IUHULL dJleKmponepeoayu

3.1. OcHOBHBIE 3alIMTHI BO3AYIIHBIX JIMHUM 3JIEKTpONIEpe1aun

BrinonHeHne KaHaAIOB CBSI3U 3aIIUT ¢ a0COJIFOTHOM CENEKTHBHOCTHIO HA BO3AYIIHBIX JIMHUSX..
[TpononsHas auddepennmanbHo-ha3Has TOKOBas 3allMTa JHHWUNA diekTponepenaud. [lpuHnummn
JIEUCTBUSI U CTPYKTYpHAasi cxeMma, pacdeT napameTpoB. OCOOCHHOCTH BBITIOJHEHHUS W pacdeTa JJis
JUHUN ¢ OTBETBIEHUAMU.. PUIbTpOBas HarpaBieHHas 3aumTa Juist auHui [10 - 220 xB. [Tpunnun
JNEUCTBUSI W CTPYKTypHas CXema, pacyeT TmapameTpoB. TpeOoBaHUsT K 3allUTaM JIMHUM
CBEPXBBICOKOTO HampshkeHust. OcOOEHHOCTH BBITTOTHEHUS (UIHTPOBON HAMIPABIEHHOM 3aIUTHI JIJIS
JUHUN CBEPXBBICOKOTO HampsikeHus. OlleHKa MOBEACHHS 3allUThl MPHU KaYaHHUSIX, aCHHXPOHHOM
pexume u OAIIB.. Tlomepeunas auddepeHnnansHas TOKOBas HampaBlIeHHas —3alluTa
napasulebHbIX JUHUN. [[pHHIUIT BEIMOIHEHUS U pacyeT MmapaMeTpoB. BKiItoueHne n3MepUTEIbHBIX
OpPraHoB Ha IMOJIHYH) MOLIHOCTH M MOUIIHOCTh HYJIEBOW mOCHeAoBaTeNbHOCTH.. llomepeunas
HalnpaBJIeHHas 3alUTa MapauieNbHbIX JUHUNA. [IpuHUIMN AEHCTBUS M CTPYKTypHash cXema, pacyer
[apaMeTPOB..

4. Pesepsnble 3auunibl mpchd)opmamopoe u aemompchd)opjwamopoe

4.1. Pe3epBHBIC 3alTUTHI TpaHC(HOPMATOPOB U aBTOTpaHCHOPMATOPOB

Hasnauenne pe3epBHbIX 3amuT. [[pUHIUIT 1EWCTBUA, BBIIIOJHEHUE U PACUYE€T TOKOBOW 3alIUThI
oOpaTtHOi mocnenoBaTenbHOCTH. (OCOOEHHOCTH BBIMIOJIHEHUST M pacueTa TOKOBBIX 3allUT C
MIYCKOBBIM OPraHOM HaNpsDKEHHS] M TOKOBBIX 3alMT HYJEBOM MOCIEIOBATEIBHOCTH MPH HX
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OpUMEHEHUH K 3amuTe TpaHchopmaTopoB. BapuaHTBl BBINOJHEHHS AMCTAHIMOHHBIX 3aIIUT
TpancopmaTtopa,  METOAMKAa  pacueTa  MapaMeTpoB  cpabaTblBaHUs  [pPU  3alIUTe
aBTOTpaHchopmaropa. TOKOBbIE 3alIUTHI IIETIEH HU3KOTO HAIpPsDKEHHs TpaHchopmaTopa. 3amuTsl
OT meperpy3ku. JlelicTBue pe3epBHBIX 3aIUT HA WCIOJHUTEIbHBIE OpraHbl Mpu cpabaThbIBaHHUH.
Kommiekce 3amuT TpanchopmaTopa u aBToTpaHcGopmaropa, COCTaB 3aIlIuT..

5. 3awumol 2enepamopos u 0/10K08 zeHepamop-mpchd)opMamop

5.1. 3ammThI reHepaToOpoB U OJIOKOB reHepaTop-TpaHCPOpMATOP

PesxxuMbl paboThl TeHEpaTopa, MOBPEXKICHHS TeHepaTopa M TpeOOBaHMS K pPEJICHHON 3aluTe..
[Tpononbhas nuddepenHuansHas TOKOBas 3alluTa reHepaTopa. BapuaHThl BBIOIHEHUS U PacyerT.
OcobOeHHocTH BBITTOTHEHUST AuddepeHIMaIbHbIX 3alluT OJ0Ka TeHepaTop-TpaHchopmartop..
[Toniepeunas nuddepennnanbuas 3ammTa reHepaTopa, NPUHIMI ASHCTBHS M pacyeT MmapaMmeTpoB
cpabarbiBaHus.. MakcuMallbHas TOKOBas W JIMCTAHIIMOHHAs 3aIUTHI T'€HEpaTopa, OCOOCHHOCTH
BBITTOJIHEHHS 3alIUT MPUMEHHUTEIBHO K T€HEPaTopy, pacueT rmapaMeTpoB cpabaTsiBaHus.. Biausaue
TOKOB  OOpaTHOM  IOCIENIOBAaTeIbHOCTH Ha  TeHeparop. TokoBas 3amura  0OpaTHOM
MIOCJIEIOBATEIBHOCTA TeHEpaTopa: cocTaB (YHKIIMOHAIBHBIX OJOKOB 3alllUTHI, WX Ha3HAYCHHE,
pacuét mapameTpoB cpabaThiBaHus.. BapuaHThl BHIIOJHEHUHN 3alUTHI OT OJHO(A3HBIX 3aMbIKAaHH
reHeparopa, padoTaromero Ha cOOpHBbIE INIWMHBL, ¥ OJOKa reHeparop-Tpanchopmarop, pacyer
napaMeTpoB cpabaTbiBaHUA.. 3alIUTHl POTOpPA OT 3aMbIKAHUN B OJHOWM TOYKE, 3aMBIKAHUS B ABYX
TOYKaxX M OT meperpy3ku.. Kommiekc 3ammr reneparopa u Oioka reHeparop-tpanchopMaTop Ot
BHYTPCHHUX U BHEIITHUX KOPOTKHUX 3aMbIKAHHUH JUIs TEHEPATOPOB Pa3HON MOIIHOCTH. .

6. KomnaekcHoiil nooxoo K evinonneruio (P3) omoenvhvix 21emenmos u 00vekmos
anexkmpuyeckou cucmemol (DC). Hnmezpayus annapamuslx u npo2pammuslx cpeocms 6 ACY TI1
aHep200Ovekma

6.1. KoMmekcHsIi moaxo/ K BeimoaHeHuto (P3) oTaenbHBIX 371eMEeHTOB U 00BEKTOB
anektpudeckoit cuctemsl (JC). HTerpanus anmnapatHeix U nporpaMmMHusbix cpeacts B ACY TII
HHEProoObEKTa

Komrmiekcsl  (cucTeMBI)  yCTPOMCTB — peleHOM  3aluThl W aBTOMAaTHKH  DJIEMEHTOB
ANIEKTpO’HEpreTuueckux  cucreM. Ompenenenue Kkomiiekca  ycrpoiictB  P3A.  OO6mas
XapaKTepUCTHKA HaXOSIIMXCS B OJKCIUTyaTallMM KOMIUIEKCOB P3 snexkTpuueckux ceredl
AIIEKTPUYECKUX CTaHIMI. VI3MeHeHne KOMIUIeKca MPU CMEHE JIEMEHTHOI 0a3bl, HCTIONbh3yeMOH IS
peammzanmu  ycrpoictB  P3A.  CoBpemeHHBIE  TEHACHIIMM W MPOOJIEMBI  Pa3BUTHS
MHUKPOIPOLIECCOPHBIX KoMmIuiekcoB P3A. HMHrerpamuss MHUKpPOINPOLIECCOPHBIX TepMHHAIOB P3A
OTJIENBHBIX 2JIeMeHTOB B HU3IIMK ypoBeHb ACY TII anexTposHepreTHueckoro o0heKTa. .

7. Komnnexc yempouicme P34 ons cemeiui cpeonezo Hanpsiocernus (110-220) kB.
DVHKYUOHATbHBIE CXeMbl OCHOBHbIX U pe3ep8HbLx 3awum BJI, wiun u ouunosox

7.1. Kommnekc yerporictB P3A nns cereli cpennero Hanpsbkenus (110-220) xB.
D yHKIMOHAIBHBIE CXEMBI OCHOBHBIX M pPe3€pBHBIX 3aluT BJI, IMH 1 OIIMHOBOK

CocraB kommiekca P3  nuHuii osnexrponepenaun  110-220 kB, BBINONIHEHHOTO Ha
MHUKPOIJIEKTPOHHON AIeMEHTHOU 0aze. DyHKIMOHATBHAS cXeMa maHean ocHOBHOM 3amuthl (I1J19D
2802). ®yHKuMOHaANbHAs cXeMa NaHenu pe3epBHbIX 3amut (L/1D 2801). Hasnauenue u ocCHOBHbIE
XapaKTepUCTUKU U3MEPUTENbHBIX U MYCKOBBIX OpPraHoB 3auiuT. PaboTa (pyHKIMOHAIBHBIX CXEM B
XapakTepHbIX pexumax.. CocraB KoMIulekca MUKporporeccopHbix 3amut JIOIT 110-220 xB
npomu3BoacTBa HIIIT «3KPAy». Illkad muddepennunanpHo-paznoit TokoBOM 3ammtel ¢ BY
omokuposkoir (LI 2607 081). Ikad pesepBubix 3amut JIOII u mkad ynpaBieHus
Beikmouarensimu - (LD 2607 021, I3 2607 016). OcHoBHBIE peanuzyeMble (GYHKIIHUH.
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OyHKIMOHANIBHBIE CXEMBl 3aIIUT U XapaKTEPUCTUKH OCHOBHBIX H3MEPUTEIBHBIX M ITYCKOBBIX
opranoB. Pabora ¢yHKIIMOHATBHBIX CX€M B XapakTepHbIX pexkumax.. lllkad muddepennuanpHoMl
TOKOBOM ¢ TopMokeHueM 3auuTbl muH 110-220 kB Tuna 11D 2307. ®yHKUMOHAIBHBIE CXEMBI
Heneil nepeMeHHOro TOKa M HampsDKEHUs M JIOTMYECKOM YacTu 3amuThl. HazHaueHune OTAenbHbIX
(byHKIMOHATBHBIX OJIOKOB. PaboTa 3amuThl B XapakTepHBIX PeKUMaX..

8. Komnnexc yempoiicme P34 ons cemeil ceepxevicoko2o Hanpsocerus (330-750) kB.
DYHKYUOHAIbHbLE CXeMbl OCHOBHbIX U pe3epsnbix sawum BJI u yempoucmea pezepsuposarius
omkaza evikoyamens (YPOB)

8.1. Kommuiekc ycrpoiictB P3A s cereit cBepxBbicokoro HamnpsikeHus (330-750) kB.
DyHKIHMOHAJIBHBIE CXEMbI OCHOBHBIX M pe3epBHBIX 3auT BJI u ycrpoiicTBa pezepBupoBaHus
oTka3za Beikitouarens (YPOB)

CocrtaB komiuiekca P3 JIDIT 330-750 kB, BbINOJHEHHOTO Ha MUKPOA3JIEKTPOHHOU 3JIEMEHTHOH
6aze. [lanens QuapTpoBOK HampaBieHHOW W muddepeHmanbHo-hazHoit ¢ BY OmokupoBkoi
samuthl Tana [1/12 2003. [Ipuniun aefcTBus, HEOOXOIUMOCTh KOMIICHCAIIMM €MKOCTHBIX TOKOB,
(GyHKIHMOHATbHAS CXE€Ma, Ha3HAYCHHUE OTJIEIbHBIX KAaHAJIOB B CXEME M XapaKTEPUCTHUKU OCHOBHBIX
M3MEPUTENIbHBIX U MyCKOBBIX OpraHoB maHenu. OcoOeHHOCTH BhIMOMHEHHS 3auuThl nanenu [1/19
2003 cBsizaHHBIE C PEKUMAMHU BKIIOYECHMS 3alIUIIACMOM JUMHUM W OOECIICYEHUEM CHUIKEHUS
BIIUSTHUS 1TOMeX OT KOpoHbl B KaHane cBsizu (KC) Ha ee pyHKIMOHMpPOBAHUE B PEKUME CPABHEHUS
¢da3 tokoB. Ouenka ¢QyHKIEOHUpoBaHUs 3amuThl B 1ukie OAIIB.. OcOOCHHOCTH BBITIOTHEHHUS
JucTaHMoHHOM 3amuThl manenu [1J13-2001 u ToxoBoit HanpaBiaenHow 3amuTel HIT nanenu 1719
2002 mo cpaBHEHMIO C aHaJIOrMYHbIMM 3amuTamu Ikadpa [J13-2801.. IMpunuun nefcTBus
unauBuayansHoro  YPOB. CnocoObl mMoOBBIIEHUS HaAeKHOCTH (yHKUMOHMpoBaHus YPOB.
OyuknuonanpHas cxema YPOB manmenu I1/ID 2005 i ee paborta mpu OTKasze pe3epBUPYEMOTO
BbIKITItOUaress. CocraB KoMIUIeKca MUKporiporieccopHbix ycTpoicts P3A JISITI CBH npousBoactsa
HITIT «3KPAy», O0mas xapakTepuUCTHKa BBIOJHEHUS U B3aUMOJCHCTBUS MIKA(QOB OCHOBHBIX U
PE3EPBHBIX 3AIIUT U YIpaBleHUs BbIKIOUaTeraeM. OOmas XxapakTepucTUKa MUKPOIPOILIECCOPHBIX
cucteM P3A ocHOBHBIX 3apyOexHbIX pupM npoussoauteneit (ABB, Siemens, Areva)..

9. Komnnexc yempouicme P3A nonudxcarowux mpanchopmamopos u agmompancdopmamopos
noocmanyuil. PYHKYUOHAIbHbBIE CXeMbl OCHOBHbIX U PE3ePEHbIX 3AUUm

9.1. Kommnexkc ycrpoiicTB P3A noHmxaroumx TpaHcGopMaTopoB U aBTOTPaHCHOPMATOPOB
nojcTaHuil. @yHKIIMOHATIbHBIE CXEMbI OCHOBHBIX M PE3E€PBHBIX 3aAIUT

Kommiieke 3amuT MOJCTaHIIMOHHOTO OOOpYIOBAaHHUS, BBIOJHEHHBIX HAa MHKPOIJIEKTPOHHOM
arIeMeHTHOM 0aze. XapaKTepucTHKa MKapoB OCHOBHBIX 3aIIUT aBTOTPAHC(HOPMATOPOB U OIIMHOBOK
tuna I3 2106, 1113 2108 u 1113 2109. lkad pe3epBHBIX 3amMT aBTOTpaHcdopmaTopa tuna 1D
2107. OO600meHHbIe (YHKIIMOHATBHBIE CXEMbl IIKAQOB WX B3aUMOJEWCTBHE U paboTa B
XapakTepHbIX pexumax.. (CocTaB KOMIIEKCA MHUKPONPOLECCOPHBIX YCTPOMCTB  3alUTHI
TpaHcopmatopoB U aBToTpaHchopmaropoB mnpousBoactBa HI'III  «OKPA». O6mas
XapaKTEepUCTHKA BBIMOJIHEHUS W B3aUMOJCHCTBUS IIKa(OB OCHOBHBIX W PE3EPBHBIX 3AIIUT U
yIpaBIEHUS BBIKIIOUYATEIIEM. .

10. Komnaexc yempoticme P34 2enepamopos u 610x06 2enepamop-mpanchopmamop
aiekmpuyeckux cmanuuil. QYHKUUOHAIbHbIE CXeMbl OCHOGHBIX U DE3EPBHbIX 3AUUM

10.1. Kommuieke yerpoiicts P3A renepatopoB u 010K0B reHepaTop-TpanchopmaTop
AIIEKTPUYECKUX CTaHIMI. OYHKIIMOHAIbHBIE CXEMbI OCHOBHBIX M PE3E€PBHBIX 3aIIUT
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Kommiekc 3amuT reHepatopoB U OJOKOB reHepatop-TpaHchopmarop mnpousBoictBa HIIIT
«9KPA». OcHoBHbie xapaktepuctuku mkadoB D 1111 u IO 1112 uw BO3MOXHOCTH
BBITIOJTHEHHE HA UX OCHOBE 3aIIUT '€HEPATOPOB U OJIOKOB reHepaTop-Tpanchopmarop..

11. Obwue npuryunsvt nocmpoerus cospemennvix ACY Tl snexkmposnepzemuueckux 00beKmos

11.1. O6mue npunnmis nocrpoeHust coppeMeHHbIXx ACY TII anexTposnepreTuyeckux
00BEKTOB

[TpyHIMIT MHTErpanMK MPOTrpaMMHBIX U TEXHHUYECKUX cpeacTB npu nocrpoenun ACY TIL
CocTaB OCHOBHBIX TEXHOJOIMUECKMX U oOuecucTeMHbIX (yHKUMHA. OCHOBHBIE T'PYIIIbI
(byHKIMOHANBHBIX 33/1a4, pemaembie B coctabe ACY TII. OcHoBHBIE TeXHUYECKHE TPEOOBAHUS T10
COCTaBYy M CTpYKType mnporpammHo-TexHudeckoro komiuiekca (IITK) ACY TII moacranium.
Opranmzanus APM onepatuBHoro mepcoHana u APM wumxkeHepa-peneiinmka. TpeGoBanus x
ypoBHsiM wuepapxun [ITK ACY TII. TpeGoBaHuss K NpOrpaMMHO-TEXHHYECKHUM CPEIACTBaM.
OcuoBubie mpobnembl  co3manust ACY TII npu ucnonp30oBaHMM HAa HU3IIEM YPOBHE
MHUKPOIPOLIECCOPHBIXTEPMUHAIOB pa3inuyHbIX pupM-riponszBoauteneil. CoBpeMEeHHOE COCTOSIHUE U
nepcrektussl pazButus ACY TIIL.

12. Cucmema mexnuueckozo obcayaxcusarnus (10) yempoucme P3A

12.1. Cucrema texuuueckoro oocnyxupanus (TO) ycrpoiicts P3A

Cucrema texHudeckoro oOciyxuBanus P3A, ee Ha3HaueHue u obGocHoBaHue. OmnpeneneHue
cucrembl TO. OTka3el paboTOCIIOCOOHOCTH M OTKa3bl (yHKunoHHpoBaHus YP3. PasHoBumHoCcTH
OTKa30B ¥ NPUYMHBI UX BOZHUKHOBEHHA.. Buasl manoBoro u BHeraHoBoro TO ycrporicts P3A.
Hasnauenue otnensHbix BugoB TO. Ilepuoanunocts TexHuyeckoro odOciayxuBanus YP3. Lukisl
TO.. CoBpeMmeHHBIE YCTPOHCTBa M cCHUCTeMbl NHpoBepkH ycTporcTB P3A. VYcrpoiictBa cepun
PETOM, Ha3nauenue M XapakTepuCTHKa OTIENbHBIX YCTPOMCTB M cucreM. KommbroTepHas
cucreMa PETOM-51(61). ®yHKuMOHAIbHBIE BO3MOXHOCTH M PEXHUMBI paboThl. Bo3moxxkHOoCTH
pYy4YHOI 1 aBTOMaTH4yecKoil mpoBepku ycTpoiictB P3A. CnennanbHoe mporpaMMHOE 00€eciedeHHe. .

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. Pacuer 0CHOBHBIX 3amIUT OJIOKa reHepaTop-TpaHchopmarop;
2. PacueT TUCTaHIIMOHHOMN 3aIlIUThI aBTOTPaHC(HOPMATOPOB;
3. Pacuer auddepeHnnanbHbIX 1 TOKOBBIX 3aIUT TpaHC(HOPMATOPOB;
4. Pacuet nu¢depeHInalbHbIX 3aIUT JTUHWH;
5. Pacuer pe3epBHBIX 3amUT 0J0Ka TeHepaTop-TpanchopmaTop.

3.4. Tembl 1a60paTOPHBIX PadoT
1. IIporpaMMHO-TeXHHYECKUI n3MepuTebHbIil Komiuiekc PETOM-51(61);
2. llIxad mukpomporieccopHoit GUIBTPOBOI HanpaBieHHOH ¢ BU G10KMPOBKOI 3aITUTHI
JIDII tuna I3 2607 031 - nporpammHast MOAENb (CUMYJIATOD);
3. [IpononsHas quddepennnanpuas 3ammura TpanchopmaTopa;
4. PezepBHble 3a1IUTHI TpaHchopMaTopa;
5. llIxad MUKPOTIPOIIECCOPHBIX 3AIUT C OTHOCUTENBHON celeKTUBHOCTHIO JIDIT n
yIpaBJeHUs JIMHENHBIM BbIKItoyarenem tumna 2 2607 016 - nporpammHast MoAenb
(cumynsrop);
6. Bnussnue BTH u HaceleHns Ha OCHOBHYIO 3alIUTY TpaHchopMaTopa;
7. Pe3epBHBIC 3amUTHI OJI0Ka "TeHepaTop-TpanchopmaTtop";
8. IlIxad mukpomnporeccopHbIx 3amuT Cupuyc.
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3.5 Koncyabranumn

10.

11.

12.

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OOcyxneHre MaTepuaaoB MO BompocaM paszfena "OOmas XapaKTepUCTHKA 3alluT C
aOCOJIIOTHON CEJICKTUBHOCTBIO M TIPUHIIUIIBI UX JACHCTBUS"
OOcyxnenue wmartepuajoB 1o Bompocam pazaena "JluddepeHmanbHpie  3alIUTHI
TpaHcGopMaTopoB U aBTOTpaHCHOPMaTOpPOB"
OO6cyxeHrne MaTepuaioB Mo Bompocam paszzena "OCHOBHBIC 3alUThl BO3AYIITHBIX JTHHHMA
3JIeKTporepenadn”
OO6cyxeHrne MaTepuasoB IO BOMpocaM pasfena "Pe3epBHbIC 3alUThI TPAaHCHOPMATOPOB
1 aBTOTpaHchopmatopon"
OOcyxneHrne MaTepuaioB IO BOMpocaM paszzaena "3aluThl TeHEpaTOpoB W OJOKOB
reHeparop-tpanchopmarop"
OO6cyxeHrne MaTepuaioB Mo BorpocaM pazzaena "KoMIUIEKCHBIA TOIX0/ K BHIMTOTHEHHIO
(P3) oTnmenpHBIX 35eMEHTOB M O0BEKTOB asekTpuyeckoir cucrtembl (DC). MHTerpauus
anmnapaTHbIX ¥ nnporpamMmHbIX cpeacts B ACY TII sneproodbsexra”
OO6cyxnenne matepualioB 1o BorpocaM pasnena "Kommneke ycrpoiicts P3A ans cereid
cpennero HanpspbkeHus (110-220) kB. @yHKnMoHaNbHBIE CXEMbl OCHOBHBIX M PE3EPBHBIX
3ammT BJI, mumH 1 ommmHOBOK"
OO6cyxnenue maTepuayioB 1o Borpocam pasnena "Kommiekc yctporicte P3A s cereit
cBepxBbicokoro HampspkeHus (330-750) kB. DyHKIMOHANBHBIE CXEMbl OCHOBHBIX H
pe3epBHbIX 3amuT BJI 1 ycTpoiicTBa pesepBupoBanus oTkasa Beikiaouarens (YPOB)"
OO6cyxnenue wmatepuanoB 1o BompocaM pazaena "Kommiekc ycerpoiicts P3A
TTOHMKAIOIIUX TpaHc(popmMaTopoB u aBTOTPaHC(HOPMATOPOB HOJICTAHIIHH.
OYHKIMOHATbHBIE CXEMbI OCHOBHBIX U PE3EPBHBIX 3aIIUT"
OO6cyxeHrne MaTepuaioB 1o BorpocaM paszzeina "Komrmieke ycrpoiictB P3A renepatopos
1 OJIOKOB reHepaTop-TpaHchOpMaTOp MEKTPUUIECKUX CTaHIUNA. DYyHKIMOHATBEHBIE CXEMBbI
OCHOBHBIX U PE€3€pPBHBIX 3aLUT"
OOcyxneHrne MarepualioB MO BompocaMm pazfena "OOImMe NPUHIUIB MOCTPOCHUS
coBpeMeHHBIX ACY TII anexkTposHepreTHieckux 00beKToB"
OO6cyxeHrne MaTepHalioB 1Mo BorpocaM paznena "CucteMa TEXHHUECKOTO 00CT Yy KUBAHU
(TO) ycrpoiict P3A"

Hnousuoyanvrvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpramuu npoBogsTcs mo pazaeny "OOmas XxapakTepUCTUKA 3alIUT ¢ aOCOTIOTHOU
CEJIEKTUBHOCTBIO U IPUHIIUIIBI UX JeHcTBUA"

Koncynpranum  mpoBojsgTcs  mo  pasgeny  "3ammrTel  TpaHC)OpMaTopoB U
aBTOTpaHCHOPMATOPOB"

Koncynpramuu mnpoBogsaTcss mo pazgeny "OCHOBHBIE 3allUThl BO3IYIIHBIX JTUHUN
aNeKTponepesadn”

Koncynpranuum npoBoastcs 1o pasneny '"PesepBHble 3amMThl TpaHC()OpPMATOPOB H
aBTOTpaHCHOPMaTOpPOB"

Koncynpranmum npoBoasrcs mo paszzaeny "3amuTel TeHEpaTopoB U OJIOKOB TI'eHepaTop-
Tpancpopmatop”

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

2 Cemectp

Kypcosoii npoext (KII)

TeMmpsr:

- Pacuer mapameTpoB cpabaThIBaHUs PEICHHON 3aIIUTH HA 00BEKTaX YHEPTOCUCTEM HANIPSHKEHUEM
35-220 kB. VcxoIHBIMH TaHHBIMHU SIBIISIFOTCS TJIABHAS CXeMa MOACTAHIIUY / DTIEKTPOCTAHINH, CXeMa
AIIEKTPOIHEPTETUYECKON CETH U €€ TapaMeTpBhI.
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I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1 2-8 9-16 | 3auerHas
Pasnen 1 2,3,4 |1,2,3, | 3ammura
KypCOBOTO 4 KypCOBOTO
IPOCKTa MIPOCKTA
O0beMm 10 40 50 -

paznena, %

Brimonuenunsii | 10 50 100 -

00BeM

HapaCTaIONIIIM

uroromM, %

Howmep paznena

Pasnien kypcoBoro mpoekra

1

Amnanuz tpe6oBanuiit HTJI k coctaBy pyHKIMI peneiiHON 3auThl 00BhEKTA.

Pacuer ycTaBok 3aIUT MOJCTAHIIUU

Pacuer YCTABOK 3alllAT JIMHUI QJICKTPOIICPCIaun

2
3
4

Pazpabotka cxemblr U'TC st 3anumaemoro o0bekTa
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amiaHupOBaHHbIE PE3YIbTATHI Kot Howmep pa3znena qucuuIuivHbl (B COOTBETCTBUHM € OneHoyHOE CPEICTBO
00yu4eHus 0 JUCIUILINHE n.3.1) (TUII ¥ HAUMEHOBAHUE)
(B COOTBETCTBUH € pazfeioM 1) VHARKATOPOB 7y |2[3]4]5]6]7]8]9]10]11]12

3HaTh:

— COBPEMEHHBIE JOCTHKEHHUS HAYKH Kontponbnas padora/KM-1 ITuceMenHas

Y TEXHHUKH B 0071aCTH pabota Nel. «/Iuddepennmanbabie 3aUThI

poeCCHOHATILHOM 1A TEIbHOCTH; TpaHc(hOpMaToOpoOB U
aBTOTpaHCPOPMATOPOBY, «Pe3epBHbIe

U112 + 1+ |+ ]+ 3alIMUThl TPaHC(HOPMATOPOB U

aBTOTPaHCPOPMATOPOBY
Kontponbnas pabora/KM-6 ITuceMeHHas
pabota Ne2. «3amuTsl TeHEpaTOpOB U
0JI0KOB reHepaTop TpaHchopmaTop»

— 3¢ (eKkTUBHBIE IPOU3BOICTBEHHO- JlaGopatopnas pabora/KM-2

TEXHOJIOTUYECKHE PEXUMbI pabOThI JlaGoparopHas pabota

00BEKTOB JIEKTPOIHEPTETUKU U «nddepeHumanbHble 3aUThI

AJIEKTPOTEXHUKH. TpaHc(hopMaToOpoB U

N-4mix-2 + 1+ |+ ]+ aBTOTPaHC(HOPMATOPOB»

JlaGopatopHnas pabora/KM-5
JlaGopaTtopHast paboTa «3ammuThl
TeHepaTopoB U OJIOKOB Ir'eHepaTop-
TpaHcGopmaTop»

— METOJIbI ¥ CPEICTBA Kountponbuas padora/KM-14 Tect «O0miue

aBTOMAaTH3MPOBAHHBIX CHCTEM MIPUHITUITBI TIOCTPOCHUSI COBPEMEHHBIX

yIIpaBJIEHUS] TEXHOJIOTMYECKUMHU ACY TII a51eKTposHEepreTHIEeCKUX

mporeccaMmu N-4nxk-2 + 00BEKTOBY

3JIEKTPOIHEPIeTUUECKOH 1

AJIEKTPOTEXHUYECKON

IPOMBIIIJIEHHOCTH;

— METO/IbI CO3/IaHMA U aHATN3a V-4 R I O O JlabopatopHnast pabora/KM-2

MOJIeJIeH, MTO3BOJISTIONTNX JlaGoparopHas pabota

21




MIPOrHO3UPOBATh CBOMCTBA U
noBseJeHue 00bEKTOB
podecCHOHAIBHOM JIeATSIIBHOCTH;

«Auddepennmanpabie 3aUTH
Tpanc(hopMaTopoB
aBTOTPaHC(HOPMATOPOBY

Jlaboparopuas pabota/KM-3
Jlabopatophast pabora «Bmusane BTH u
HACBIIICHNS HA OCHOBHYIO 3aIUTY
TpaHchopMaTopar»

Jlaboparopuas pabora/KM-4
JlaGopatopHast paboTta «Pe3epBHbIC 3alUTHI
TpaHcGOopMaTOpoOB U
aBTOTPaHC(HOPMATOPOBY

Jlaboparopuas pabota/KM-5
Jlaboparopnas paboTa «3anuThl
TeHEPaToOpPOB U OJIIOKOB T€HEPATOP-
TpaHchopMaTop»

YMmerh:

— DKCIUTyaTUpOBaTh, IPOBOJAUTH
HCIIbITAHUA U PEMOHT
TEXHOJIOTUYECKOr0 000pya0BaHuUs
3JIEKTPOIHEPrETUYECKON 1
AJIEKTPOTEXHUYECKON
IMPOMBIIIJIICHHOCTH

N-1nk-2

Konrponsnas padbora/KM-10 Tect
«Kommekc ycrpoiictB P3A st cereit
cBepxBbicokoro Hampsbkenus (330-750) kB.
@OyHKIMOHAIBHbBIE CXEMbl OCHOBHBIX U
pe3epBHbIX 3auT BJI u ycTpolictBa
pe3epBUPOBAHUS OTKa3a BBIKJIIOYATEIS
(YPOB)»

KonTponbnas padota/KM-11 Tect
«Kommneke ycrpoiicts P3A noHmxarommx
TpaHcGOpMaTOpOB U
aBTOTPaHC(HOPMATOPOB MOACTAHIIUHA.
OyHKIMOHAIBHBIE CXEMbl OCHOBHBIX U
PE3EPBHBIX 3aALIUT»

Jlaboparopuas padora/KM-12
JlaGopatopHas pabota «IlIkag
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MHUKPOIIPOIIECCOPHOM (PUITBTPOBOM
HanpasieHHoi ¢ BY 010KHpOBKOIi 321U THI
JIOIT tuma 1D 2607 031 - nporpammHast
MOJIENb (CUMYJIATOP)»

Kontponbnas pabora/KM-13 Tect
«Kommnekc ycrpoiictB P3A reneparopos u
0JIOKOB reHepaTop-TpaHnchopMarop
ANEKTPUYECKUX CTAHLIUM.
OyHKIIMOHAIBHBIE CXEMbI OCHOBHBIX U
PE3EpPBHBIX 3aAIIUT

Kontponbnas pabora/KM-7 Tecr
«KOMIUTEKCHBIN MOIX0/ K BBIITOJTHEHUIO
(P3) oTnenbHBIX 31€MEHTOB 1 OOBEKTOB
anexTpuieckoit cuctemsl (IC).
WuTerparnus anmapaTHBIX U IPOTrPAMMHBIX
cpencts B ACY TII sneprooobexTa

Konrtponsnas pabora/KM-9 Tect
«Kommekc ycrpoiictB P3A s cereit
cpennero Hanpspkenus (110-220) xB.
OyHKIIMOHAIBHBIE CXEMBI OCHOBHBIX U
pe3epBHBIX 3auT BJI, IMH 1 OIIMHOBOKY

— COCTABJIATH MHCTPYKIUHU I10
IKCILTyaTalluunu 060py,[[OBaHI/I}I u
IporpamMmaI HCHI:IT&HH?I;

NJI-1nk-2

JlabopaTtopnast pabora/KM-15
JlaGopatophas pabota «IlIkad
MUKPONPOILIECCOPHBIX 3aILUT C
OTHOCHUTEJIbHOM CeNeKTUBHOCTHIO JIDII n
yIpaBieHUs JIMHEHHBIM BBIKITIOYATENIEM
tuna 19 2607 016 - mporpaMMHas MOJIENb
(cumymsaTop)»

JlaGopatopnas pabora/KM-16
Jlabopartopnast padora «Illxad
MHUKPOIPOIECCOPHBIX 3auuT CUpPUYCH
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Kontponbnas pabora/KM-17 Tect
«CucremMa TEXHUYECKOT0 00CITy>)KHUBAHHUS
(TO) ycrpotiicts P3A»

Jlaboparopuas pabota/KM-8
Jlabopartophast pabota «IIporpammuo-
TEXHUYECKUN U3MEPUTEIIbHBIN KOMILIEKC

PETOM-51(61)»

— COCTaBJIATh UHCTPYKIIMU T10
SKCIUTyaTaliy 000pYyIOBaHUS U
MPOrPAMMBbI UCITBITAHUM.

NJI-4nk-2

Konrpomnsnas padora/KM-14 Tect «O0mmme
NPUHINIBI TTOCTPOCHUST COBPEMEHHBIX
ACY TII a51eKTpOo3HEPreTUYECKUX
00BEKTOB)»

— IPUMEHATh METO/bI aHAIN3a
BapUaHTOB, Pa3pabOTKH U NOUCKA
KOMIIPOMUCCHBIX PELICHU;

N1-4nk-2

Konrponsnas padora/KM-1 IlucemenHast
pabota Nel. «/IuddepeHnnanbHbIe 3aUThI
TpaHcGOopMaTOpoOB U
aBTOTpaHCHOpPMATOPOBY, «Pe3epBHbIC
3alIUTHI TPAHC(HOPMATOPOB H
aBTOTPaHC(HOPMATOPOBY

Jlaboparopuas pabota/KM-2
JlaGoparopHas pabota
«Auddepenmnmanbabie 3aUTH
TpaHc(hopMaToOpoB U
aBTOTpPaHCPOPMATOPOB»

JlaGopatopHnas pabora/KM-3
JlaGopatopnast pabora «Bnusaure BTH u
HACBHIIIEHUS Ha OCHOBHYIO 3aIIUTY
TpaHcpopmaropa»

JlaGoparopnas pabora/KM-4
JlaGopaTtopHnast pabota «Pe3epBHBbIE 3aIIUTHI
TpaHc(hOopMaToOpoB U
aBTOTPaHCHOPMATOPOB»
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JlaGopaTtopnas pabora/KM-5
JlaboparopHas paboTa «3anuTh
TeHEPaTOPOB U OJIOKOB T€HEPATOP-
Tpanchopmarop»

Kontposbnas padota/KM-6 ITucemennast
pabota Ne2. «3amuThl TeHEPaTOPOB U
OJIOKOB TeHepaTop TpanchopMaTop»
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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 peanuzanuu: BeironHeHne 3a1aHust
1. KM-2 Jlabopatopnast padota «AuddepeHnnanpapie 3amuTsl TpaHc(HopMaTOpOB U
aBToTpanchopmaropoy (JlabopaTopHas padbora)
2. KM-3 JlabopaTtopHas padota «Bnusuue bTH u HachlllieHrs Ha OCHOBHYIO 3aIUTY
tpanchopmatopay (Jlaboparopnas padorta)
3. KM-4 Jlabopatopnas padota «Pe3epBHbIE 3aIIUTHI TPAHCPOPMATOPOB U
aBTOoTpanchopmaropoy (JlabopaTopHas padora)
4. KM-5 JlaboparopHas paboTa «3aIuThl TeHEPATOPOB U OJIOKOB TeHepaTop-TpaHchopmaTop
(JTaboparopnas pabota)

®Popma peanuzaruu: Ilucemennas padbora
1. KM-1 ITucemennas padora Nel. «/luddepeHnuansupie 3auThl TpaHCHOPMATOPOB U
aBToTpanchopMaTopoB, «Pe3epBHbIE 3aIUTH TPAaHC(HOPMATOPOB M aBTOTPAHC(HOPMATOPOB)
(KonTpoapHas pabora)
2. KM-6 [Tucbmennas padota Ne2. «3anuTel reHepaTopoB U OJIOKOB reHepaTop
tpanchopmatop» (KortponpHas padota)

2 cemecTp

®Popma peanuszanuu: BeinonHeHne 3agaHus
1. KM-11 Tect «Kommiekc ycrpoiictBs P3A nmoHmwkaromux TpanchopMaTopoB 1
aBTOTpaHCc(hOPMATOPOB MoAcTaHIMNA. DyHKIIMOHAIBHBIE CXEMbl OCHOBHBIX U PE3€PBHBIX
3amuT» (KoHTposbHas padoTa)
2. KM-12 JlaGopartopHas pabota «Illkad MukponpouneccopHoil puiabTpoBOil HarpaBIeHHOH C
BY 6nokuposkoii 3ammtsl JISIT tumna I3 2607 031 - nporpamMMHas Moieb (CUMYJIIATOP)»
(JIaGopaTopHnas pabota)
3. KM-15 JlaGoparopnas padota «lllkad MHUKpompoIiecCOpHBIX 3aIIUT C OTHOCUTEIHHOM
cesniekTuBHOCTBIO JIDII n ynpasienns nuHelHbIM BoIkitouateseM tuna 113 2607 016 -
nporpamMmHasi MojieJb (cumysstTop)» (JlabopaTopHast pabota)
4. KM-16 JlabopaTopHas pabora «lllka¢p muxponpoueccopHbix 3amut Cupuyc»
(JTaboparopnas paboTa)
5. KM-8 JlabopaTopnas pabdora «IIporpaMMHO-TEeXHUYECKHI N3MEPUTEIbHBIA KOMILIEKC
PETOM-51(61)» (JTaGoparopnas pabota)

®Dopma peanuzanuu: [TucemenHas padora
1. KM-10 Tecr «Komruteke ycrpoiictB P3A s ceteit cBepxBhicokoro Hampsikenus (330-750)
kB. OyHKIIMOHAIBHBIE CXEMBI OCHOBHBIX U pe3epBHBIX 3auT BJI u ycrpolictBa
pe3epBupoBanus oTka3za Beikiouatens (YPOB)» (KontpoasHas pabora)
2. KM-13 Tect «Kommiekc yctpoiictB P3A renepaTopoB u 0JIOKOB TeHepaTop-TpaHchopMaTop
AIIEKTPUYECKUX CTaHIMI. OyHKIIMOHAIbHBIE CXEMbI OCHOBHBIX M PE3E€PBHBIX 3AIUT»
(KonTponbHas padota)
3. KM-14 Tect «O0ume npuHuns! nocrpoenus coBpemennbix ACY TII
ANIEKTpOIHepreTudeckux o0bexToB» (KoHntponasHas padora)
4. KM-17 Tect «Cucrema texunyeckoro oocnyxubanus (TO) ycrpoiicts P3A» (KonTponbHast
paborta)
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5. KM-7 Tect «KoMIUIEKCHBIN TTOIXO/] K BBIMOTHEHUIO (P3) OTAENBHBIX 371IEMEHTOB U 00BEKTOB
anektpudeckoi cuctemsl (OC). HTETpanus anmapaTHeIX U mporpaMmMHbIX cpeacts B ACY TII
sHeprooobvekTa» (KontponpHas pabora)

6. KM-9 Tect «Komrmtekc ycrpoiictB P3A nis cereit cpeanero Hanpsoxenus (110-220) kB.

D yHKIMOHAIBHBIE CXEMbI OCHOBHBIX U PE3€pBHBIX 3a1UT BJI, IMH U OIIMHOBOK
(KonTpoawsHas pabora)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
baniapHO-peNTHHIOBast CTPYKTYpa KypCOBOI'O MPOEKTA ABJISIETCS NPUIIOKEHUEM b.

4.2 Ilpome:xxyToOUHAas aTTECTALMS 0 U CIUIINHE

Ixzamen (Cemecmp Nel)
HrtoroBasi omeHKa BBICTABISICTCS C YYETOM pE3yJbTAaTOB TEKyIIeW arrectamuu. Takke, Ha
YCMOTpPEHHE TMpernojaBaTessi, BO3MOXHO BBICTABICHUE HUTOTOBOM OIIEHKM IO KypCy paBHOM
CEMECTPOBOM COCTaBJISIOIIEH.

xzamen (Cemecmp No2)
HToroBasi oOlleHKa BBICTABISICTCS C YYETOM pE3YJIbTATOB TEKYIIEH arrectanuu. Takxke, Ha
YCMOTPCHHE TMPETOJaBaTENsl, BO3MOYXHO BBICTABIICHHE HWTOTOBOM OIICHKH TIO KypCy paBHOM
CEMECTPOBOM COCTABIIAIOIICH.

Kypcosoti npoexm (KI1) (Cemecmp Ne2)
Onenka ompenensercs B cooTBeTCTBUM C [losnokeHuem o OayIlbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

Ipumeyanue: OneHOYHBIE MATEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. ®enocees, A. M. Penelinas 3amura 31€KTPOIHEPIE€TUYECKUX CUCTEM : YIEOHUK ISl By30B I10
CHeLHaNbHOCTH "ABTOMAaTHYECKOE YIPABJICHUE 3IEKTPOIHEpPreTuueckuMu cucremMamu” / A. M.
®denoceeB, M. A. denoceeB . — pepUHTHOE BocipousBenenue u3a. 1992 r . — M. : 3narenbckuit
noM MDU, 2018 . — 528 c. - [lepeuss. npuypoueHo k 75-netHeMy roduieto kad. "Penelinas 3amura
u aBToMaru3anus dHeprocucteM” . - ISBN 978-5-383-01321-2 .;

2. Peneiinast 3ammTa 3JIEKTPOIHEPIETUYECKUX CUCTEM: [B 3-X 4.] : MPAaKTUKYM IO Kypcy "Penelinas
3alluTa JEeKTPOIHEPreTHIeckux cucteM" no HanpasneHuto 13.04.02 "OnexTposHepreTuka u
anekTpoTexHuka" / A. A. Bonomun, b. A. Cadponos, E. H. Kono6pozos, /I. M. bucepos, Har.
ucciaen. yH-t "MOU" (HUY"MBHN") . — Mocksa : M3a-Bo MOU, 2023 . - ABTOpHI yKa3aHbl Ha
obopote TuT. . - ISBN 978-5-7046-2793-7 . U. 1 : MoaenupoBaHHe 3JI€MEHTOB
AIIEKTPOIHEPTETUUECKUX CUCTEM C IPUMEHEHHeM IporpaMMHoro komiuiekca PSCAD / A. A.
Bomommws, [u np.] ; pen. A. A. Bomommn . — 2023 . — 72 ¢. - ISBN 978-5-7046-2759-3 .
http://elib.mpei.ru/elib/view.php?id=12398;

3. Peneiinas 3amuTa 3J€KTPOIHEPTETHUECKUX CUCTEM: [B 3-X 4.] : MpakTUKyM 1o Kypey "Peneitnas
3allUTa JIEKTPOIHEPreTHUECKUX cucTeM' o HanpasieHuto 13.04.02 "OnexTposnepreTuka u
anekTporexHuka" / A. A. BonomuH, b. A. Cadponos, E. H. Konobponos, 1. M. bucepos, Hai.
uccnen. yu-T "MON" (HUY"MBN") . — Mocksa : Uza-so MOU, 2023 . - ABTOpHI yKa3aHbl Ha
obopore TuT. 1. - ISBN 978-5-7046-2793-7 . Y. 2 : KoMIuiekc 3amut IByX00OMOTOYHOTO
Tparcopmaropa / A. A. BonomuH, [u ap.] ; pea. E. H. Konobponos . — 2023 . — 116 c. - ISBN
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978-5-7046-2758-6 .

http://elib.mpei.ru/elib/view.php?id=12394;

4. PeneiiHas 3a1MTa 2JIEKTPOIHEPTETUYECKUX CUCTEM: [B 3-X 4.] : IpaKTUKYM 10 Kypcy "Penelinas
3alUTa MEKTPOIHEPreTHYECKUX cucteM' o Hampasienuto 13.04.02 "DnexTposHepreTuka u
anekrporexHuka" / A. A. BomomuH, b. A. Cadponos, E. H. Kono6ponos, JI. M. bucepos, Ha.
ucciaen. yH-t "MOU" (HUY"MOHN") . — Mocksa : M3a-Bo MOU, 2023 . - ABTOpHI yKa3aHbl Ha
obopore Tut. 1. - ISBN 978-5-7046-2793-7 . Y. 3 : KoMIuiekc pe3epBHBIX 3alUT reneparopa / A.
A. Bonomun, [u ap.] ; pen. b. A. Cadponos . — 2023 . — 60 c. - ISBN 978-5-7046-2754-8 .
http://elib.mpei.ru/elib/view.php?id=12395;

5. I'epacumoBna B.I'.- "Dnekrporexnuueckuii cipaBounuk: B 4 1. T. 3. [IpousBoacTBo, nepegaya u

pacnpenenenue ekTpuueckoit aneprun', U3garenscreo: "MOU", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe odecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX MIPOTpamMM;

2. Windows / OniepanimonHast cuctema cemeicTna Linux;

3. SimInTech (crynenueckas Bepcus).

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 9BC "YHuBepcuTerckas 0u0IHOTEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Baza nannbix Scopus - http://www.scopus.com

3. HammmonanbHas 1ekTpoHHasi 6udamoreka - https://rusneb.ru/

4. JnexTponHasi 6udsmmoreka MIU (3B MIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaUMMCHOBAHUC
VY4eOHble ayAUTOpUH IS N-107, Aynutopus CTOJI, CTYJI, KA}, MyJIbTUMETUNHBIN
IIPOBEJEHUS JIEKIIMOHHBIX kadenpsl P3nAD IIPOEKTOP, PKPaH, JOCKa MapKepHasl,
3aHATHH U TEKYILLEro KYpHaJIbl, KHUTY, Y4€OHUKH, TOCOOUS
KOHTPOJISI
VYyeOHble ayAUTOPUH IS 1-107, Aynutopus CTOJI, CTYJI, IKad, MyIbTUMEAUNHBIN
MPOBEJICHUS TPAKTUYECKHUX kadeapsr P3uAD MPOEKTOP, IKPaH, I0CKa MapKepHas,
3ansatui, KP u KII KYpHaJIbl, KHUTH, Y4€OHUKH, TOCOOUS
VY4eOHble ayAUTOpUH IS J-116, Yuebnas CTOJI, CTYJI, KA, CTeH ] y4eOHbII
IpOBe/IeHUs 1ab0PaTOPHBIX nabopaTopus
3aHATUN kadenpst P3nAD
VY4eOHble ayAUTOPUH IS 1-107, Aynutopus CTOJI, CTYJI, IIKad, MyIbTUMEAUNHBINA
IIPOBEICHUSA kadenpst P3nAD IIPOEKTOP, DKPaH, 10CKa MapKepHas,
IIPOMEXYTOUYHOMN KYpHaJIbl, KHUTH, Y4eOHUKH, TOCOOus
aTTeCTaluu
[Tomemenus ans HTB-201, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSATEIILHON PabOThI KomnbrorepHbIit MMMCHbMEHHBIHN, BEIIaIKa I OJICKIEL,
YUTAJIBHBIN 3all KOMIIBIOTEpHAsI CETh C BBIXOJOM B IHTEpHET,
KOMIIBIOTEp NEePCOHATIBHBIN, IPUHTED,
KOHJIHUIIOHED
J-105, CTOJI, CTYJI, KOMITBIOTEPHAS CETh C BBIXOJ0OM
KomnbrotepHsiii B MIHTEpHET, 1O0CKa MapKepHas, KOMIIBIOTED
KJ1acc Kadeapol MIePCOHAIbHBIN
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P3uAD

ITomentenus mis
KOHCYJIbTUPOBAHHS

J-103/1,

[Tomemenue xad.

"P3uAD"

Kpecio padouee, CTOIM, CTYI, mKad s
JIOKyMEHTOB, KOMITBIOTEPHASI CETh C
BBIXOJOM B IHTEpHET, JOCKa MapKepHasi,
KOMIIBIOTEP MEPCOHATBHBIN, IPHHTEP

[Tomemenust st XpaHeHUS
0o0opy0oBaHUs U y4€OHOTO
WHBEHTapS

11-103/2, Cknan
kadeaps P3uAD

KOMIIBIOTCPHAA CCTh C BBIXOJ0OM B I/IHTepHeT,
O60py,Z[OBaHI/Ie CIICHHUAIM3UPOBAHHOC
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Peneiinas 3alllUTa SJICKTPOSHCPICTUHICCKUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:

KM-1 KM-1 Ilucemennas pabora Nel. «/luddepenimanpapie 3ammThl TPaHCHOPMATOPOB U
aBTOTpaHCc(hOPMATOPOBY, «Pe3epBHBIE 3aIUTHI TPAHCPOPMATOPOB U aBTOTPAHCHOPMATOPOBY
(KonTpoawsHas pabora)

KM-2 KM-2 JlaboparopHas padota «/Iuddepenimanpapie 3aUTh TpaHCHOPMATOPOB H
aBToTpanchopmaropoy (JlabopaTopHas padbora)

KM-3 KM-3 JlaboparopHas pabora «Bnustare BTH n HachIeHnst HA OCHOBHYIO 3aITUTY
tpanchopmatopay (JlabopaTropnas padora)

KM-4 KM-4 JlaboparopHas paboTa «Pe3epBHbIE 3alIUTHI TPaHC(HOPMATOPOB B aBTOTPaHC(HOPMATOPOBY»
(JTaboparopnas pabota)

KM-5 KM-5 JlaboparopHas paboTa «3aimuTsl TeHEPATOPOB U OJIOKOB TeHepaTop-TpaHchopmaTop»
(JTaboparopuas padoTta)

KM-6 KM-6 [TucemenHnas pabora Ne2. «3amuTel reHEpaTOPOB U OJIOKOB reHepaTop TpaHchopMaTop»
(KontponpHas pabota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen aucuuminHb KM: L 2 3 4 > 6
paznena Henensa 4 8 12 16 16 17
KM:
1 OO11ast XapakTepUCTHKA 3aIUT ¢ aOCOTIOTHON
CEJIEKTUBHOCTBIO M MPUHIIUTIBI UX JTEHCTBUS
11 OO11ast XapakTepUCTHKA 3alUT ¢ a6cVonIOTH01?I + + N N
CEJIEKTUBHOCTBIO M MPUHIIUTIBI UX JTEHCTBUS
2 JuddepenumanbHbIe 3aUTHI
TpaHcGOpPMaATOPOB U aBTOTPAHCHOPMATOPOB
21 JuddepenumanbHbIe 3aUTHI + + + + N N
TpaHcGOpPMATOPOB U aBTOTPAHCHOPMATOPOB
3 OCHOBHBIE 3aIIUTHI BO3AYIIHBIX JINHUH
AIIeKTponepeaayn
31 OCHOBHBIE 3aIIUTHI BO3AYIIHBIX JIMHHUH + + + 4 4 4
AIIEKTponepeaayn
4 PesepBHble 3amuThl TpaHCHOPMATOPOB U
aBTOTpaHC(HOPMATOPOB
41 PesepBHble 3amuThl TpaHCHOPMATOPOB U + + + N N N
aBTOTpaHC(HOPMATOPOB
5 3anuTEl TEHEPaTOPOB M OJIOKOB T€HEPATOP-
TpaHchopmarop
51 3anuTEl TEHEPaTOPOB M OJIOKOB T€HEPATOp- + + + N N N
TpaHchopmarop
Bec KM, %: | 20 15 15 15 15 20
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2 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAEMOCTH 0 JHCIUILIHHE:

KM-7

KM-8

KM-9

17
KM-
17

KM-7 Tect «KomrmieKkcHBIN MOAXO0 K BeITOTHEHUIO (P3) OT/AEIBHBIX 3JIEMEHTOB  00BEKTOB
anextpudeckoit cuctemsl (OC). MHTETrpanus anmapaTHeiX U mporpaMmmHubix cpeacts B ACY TII
sHeprooobvekTa» (KoHTponpHas pabora)

KM-8 JlabopatopHas pabora «IIporpaMMHO-TeXHUYECKUI U3MEPUTENbHBINA KoMmIuiekc PETOM-
51(61)» (Jlaboparopuas paboTa)

KM-9 Tect «Kommiekc ycrpoiictB P3A mis cereit cpeanero Hanpsoxenus (110-220) kB.
@YHKIMOHAIbHBIE CXEMbI OCHOBHBIX U pe3epBHbIX 3amuT BJI, muH u ommHoBok» (KonTponbHas
pabora)

KM-10 Tect «Kommiiekce ycrpoiicts P3A nis cereit cBepxBbicokoro HanpsikeHus (330-750) xB.
OyHKIMOHATbHBIE CXEMbI OCHOBHBIX U pe3epBHbIX 3amuT BJI u ycTpoiicTBa pezepBupoBanus
otka3a Beikirouaress (YPOB)» (KonTponpHas padbora)

KM-11 Tect «Komriekc yctporictB P3A nmoHmxkaromux TpaHchopMaTopoB 1
aBTOTpaHC(HOPMATOPOB MOACTaHIHH. DYHKIIMOHAIBHBIE CXEMBI OCHOBHBIX U PE3E€PBHBIX 3aIIUT
(KonTpoawsHas pabora)

KM-12 JlaGopatopnas padota «llIkad MukponpoueccopHoit puabTpoBoii HarpasieHHOH ¢ BU
6nokupoBkoii 3amuTel JIDI Tuma I3 2607 031 - nporpaMmHast MOAENH (CUMYIISITOP)»
(JTaboparopuas padoTta)

KM-13 Tect «Kommekce ycrpoiictB P3A renepatopoB u 6JI0KOB TeHepaTop-TpaHchopmaTop
AIIEKTPUYECKUX CTAaHIMI. OYHKIIMOHAIbHBIE CXEMbI OCHOBHBIX M PE3EPBHBIX 3AILUT»
(KonTpoawsHas pabora)

KM-14 Tect «O01me npuniunsl nocrpoenus coBpeMeHHbIX ACY TII anekTposHepreTHueckux
00bekToB» (KoHTposbHaAs paboTa)

KM-15 JlabopatopHnas pabota «llIkah MUKpPOIPOIIECCOPHBIX 3aIIUT C OTHOCUTEIHLHON
cesnlekTuBHOCTBIO JIDII n ynpasieHns nuHelHbIM BoIkitouatesieM tuna 113 2607 016 -
nporpammHas Mozielb (cumyssTop)» (JlabopaTopuast pabora)

KM-16 JlaGopatopHas pabota «llIka¢p mukponpoueccopusix 3amut Cupuyc» (Jlabopatopras
pabora)

KM-17 Tect «Cucrema Texuuyeckoro oocnyxkuanus (TO) ycrpoiictB P3A» (KonTponpHas
pabora)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeH.

Home
p
paszne
Ja

Nnane K K
KC M- | M- | M- | M- | M-| M- | M- | M- | M- | M- | M-
Paznen KM: 7 8
mucuuminael - | Hene 3

I
KM:

7 9 (1112 | 13 |15 | 16 | 16 | 17

KommekcHbIi moaxos K
BeITIOJTHEHHTO (P3)
OTJIENIbHBIX 2JIEMEHTOB U
00BEKTOB
AIIEKTPUUYECKON CHCTEMBI
(3C). NnTerpamnms
amrmapaTHbIX |
MPOTPAMMHBIX CPEJICTB B
ACY TII sHeproo06bexTa

1.1

KommnekcHBIN MOAX0T K
BhITIOJIHEHHIO (P3)
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OTJENIbHBIX 2JIEMEHTOB U
00BEKTOB
ANEKTPUUECKON CHCTEMBI
(3C). Unrerpanus
anrmapaTHbIX |
MIPOTPaMMHBIX CPEJCTB B
ACY TII aneproodnekTa

Komiurekc ycrpoiicT
P3A nns cereit cpennero
Hanpsokenus (110-220)
kB. @yHKIIMOHATIbHbBIE
CXEMBbI OCHOBHBIX U
pe3epBHbIX 3amut BJI,
IIMH ¥ OLIMHOBOK

2.1

Kommiekc ycrpoiicTB
P3A nys cereit cpeanero
nanpsokenus (110-220)
kB. ®yHKIIMOHAIbHBIE
CXEMBI OCHOBHBIX U
pe3epBHbIX 3amuT BJI,
IIMH U OLIMHOBOK

Komurekc ycrpoiicTs
P3A nid cereit
CBEPXBBICOKOTO
nanpspkenus (330-750)
kB. ®yHKIIMOHAIbHBIE
CXEMBbI OCHOBHBIX U
pe3epBHbIX 3ammT BJI u
yCTpOUCTBA
pe3epBUPOBaHUS OTKa3a
BeIKIIIOUaress (YPOB)

3.1

Kommuiekc ycrpoiicT
P3A nns cereit
CBEPXBBICOKOTO
Hanpsokenus (330-750)
kB. ®yHKIIMOHAIbHBIE
CXEMBbI OCHOBHBIX U
pe3epBHbIX 3ammT BJI u
YCTpOUCTBA
pe3epBUPOBaHUS OTKa3a
BeIKIIOUaress (YPOB)

Komrmutekc ycrpoiicT
P3A nmonmxkarommx
TpaHchopMaTopoB 1
aBTOTpaHCHOPMATOPOB
MMOCTAHIHH.
OyHKIUOHATBHBIE
CXEMBbI OCHOBHBIX U
pPE3EepPBHBIX 3aLIUT

4.1

Komrmutekc ycrpoiicTs
P3A nonmxarommx
TpaHcQOpMaTOpOB U
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aBTOTpaHCHOPMATOPOB
OJICTAHIIUH.
OyHKIMOHAJIbHBIE
CXEMBI OCHOBHBIX U
pPE3EPBHBIX 3AIIUT

Komurekc ycrpoiicT
P3A reneparopoB u
0JIOKOB reHepaTop-
TpanchopmaTop
IIEKTPUYECKUX
CTaHIIUH.
OyHKIMOHAIbHBIE
CXEMbI OCHOBHBIX U
pPE3EPBHBIX 3AIIUT

5.1

Kommiekc ycrpoiicTB
P3A reneparopos u
0JI0KOB r'eHeparop-
TpanchopmaTop
JNEKTPUUECKUX
CTaHIIHUH.
@DyHKIMOHATIbHbIE
CXEMBbI OCHOBHBIX U
pE3EepBHBIX 3aILUT

OO01re TpUHLHUIIBI
MOCTPOCHHUS
coBpemenHbix ACY TII
AIEKTPOIHEPTETUUECKUX
00BEKTOB

6.1

OO011re NpUHLIUIIBI
HOCTPOCHHUSI
coBpemeHHbIX ACY TII
EKTPOIHEPTETHIECCKUX
00BEKTOB

Cucrema TEXHUYECKOTO
obcnyxuBanus (TO)
ycrpoiicts P3A

7.1

Cucrema TEXHUYECKOTO
obciyxusanus (TO)
ycrpoiicts P3A

Bec KM, %:

15

15

15

15
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Peneiinas 3allIUTa JICKTPOSHCPICTUHICCKUX CUCTCM

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 IlonyuyeHo 3anaHue
KM-2 Bemonzeno 50% KII
KM-3 KII Bemonnen Ha 100%, BBIXOA Ha 3aIIUTY

Bujx npome:xyTouHoii arrecranmu — 3amura KI1.

Nnnekc KM- | KM- | KM-
Howep Paznien kypcoBoro nmpoekra/KypcoBoi paboThI KM: L 2 3
paszena A yp p yp p Henens 1 8 16
KM:
1 Amnamus tpeboBanuiit HT/l k coctaBy (hyHKIMIA peneifHO 3auThl + +
00BeKTA.
2 Pacuer YCTaBOK 3alIUT MOACTaHIIUN + +
3 Pacuer ycTaBoK 3aIUT JMHUH JIEKTpOIIEpEaadn + +
4 Pa3pabotka cxembl UTC miis 3amuiiaemMoro oobexra + +
Bec KM, %: | 10 40 50
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