MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 IporpaMmali: Peneiinas 3alIUTAa U AaBTOMATH3al U JICKTPOIHEPIreTUICCKUX
CUCTEM

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTrparypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
PEJIEUHAS SAINUTA 3JIEKTPOSHEPITETUYECKUX 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

HpaKTuquKne 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 yacos

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
JlabopaTopHasi pabora

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

IK3aMeH
IK3aMeH
3ammTa KypcoBOro mMpoeKTa

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

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageney Konobpogos E.H.

MO+

WaenTudmKaTop R3746fd8c-KolobrodovYN-d93f0e3

E.H. Kosno6poaor

(LOIKHOCTB)

COI'ZTACOBAHO:

(mozmucs)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

(pacumpoBKa MOAMKCH)

PYKOBOHHTCHB o Ceenennn o enagensue L3N M3K H H
00pa3oBaTeNbHOM Bragenel, ApPLMLEBCKUN A.J1. o .
HpOFpaMMBI WaeHTudHKaTop RelaOcOff-ArtsishevskyYL-fdaflcc ApLII/IIJ_IeBCKI/II/I

(OIDKHOCTB, YUeHasl CTEIICHb, YUCHOE (moamucs) (pacmudpoBKa MOIIHCH)

3BaHHUE)
MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»
o Ceenennn o enagensue L3N M3K

3aBevaIOH-IHH Bnageney, BonowwuH A.A,
BEITYCKAOIEH Kadeapsl VimermigmRaToR Ra915003b-VoloshinAA-408ebd7 3 A.A. Bomomma

(OIDKHOCTB, YUeHasl CTETICHb, YUCHOE (moamucs) (pacmudpoBKa MOIIHCH)

3BaHHUE)



1. HEJIU U 3AJTAYHN OCBOEHUA AUCHHUITJIMHBI

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 3HAHUIN O TEXHUYECKUX TPEOOBAHUAX K PEICHHON 3alUTe YHEPreTHUECKUX
00BEKTOB 3JIEKTPOIHEPTETUYECKON CUCTEMBI, IPUHIIUIIOB BBIOTHEHUS U TEXHUYECKUX CPEACTB

peeHHOM 3alIUThI;;

- — IPHOOPETEHNE HABBIKOB ONPEIEICHUS BO3SMOXKHBIX BAPHAHTOB BBIMIOJIHEHUS PEJICHHON
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 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, 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
JIeATEITLHOCTH;.

YMETB:

- — 3KCIUIyaTUpOBaTh, IPOBOJUTH
UCIIBITaHUS U PEMOHT TEXHOJOTHYECKOIO
000pyI0BaHUS SJIEKTPOIHEPTETHUECKON 1
AIIEKTPOTEXHUYECKON IIPOMBIIUIEHHOCTH;
- — COCTaBJIATh UHCTPYKILIUH T10
AKCILTyaTaluy 000py10BaHUS U
IIPOrpaMMbl HCIIBITAHUM;.

[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:
- — METObI CO3/IaHUS U aHAJIM3a MOJeIeH,
MO3BOJISIOMINX MTPOrHO3UPOBATh CBOMCTBA
U TOBe/IeHNE 0OBEKTOB

PO eCCUOHAIBHON JEATENHHOCTH;;

- — 3¢ peKTUBHBIE TPOU3BOICTBEHHO-
TEXHOJIOTUIECKHE PEKUMBI pabOTHI
00BEKTOB AJIEKTPOIHEPTETUKH U
AIIEKTPOTEXHUKHU. ;

- — METOJIbl ¥ CPEJICTBA
ABTOMATHU3HPOBAHHBIX CHCTEM YITPABJICHHUS
TEXHOJIOTUYECKUMH MPOIIeCCaMuU
ANEKTPOIHEPIETUUECKON U
AIIEKTPOTEXHUYECKON MTPOMBIIILIIEHHOCTH;.

YMETB:

- — COCTABJISITh MHCTPYKIIUH 110
HKCIUTyaTali 000py10BaHUS U
IIPOrpaMMBbl UCTIBITAHUN.;

- — IPUMEHATb METO/bl aHATIN3A




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

BapUaHTOB, pa3pabOTKH U IIOUCKA
KOMIIPOMUCCHBIX PELICHU;.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOTPAMMBI BO

JlucuumimHa OTHOCHTCS K OCHOBHOM MpodeccHoHaIbHON 00pa3oBaTenbHON mporpamme Peneiinas
3alIUTa U aBTOMaTU3alus dJeKTposHepreTudeckux cucreM (aanee — OITOII), nanpaBieHus: MOArOTOBKU
13.04.02 DnekTpo3HepreTMka W JJEKTPOTEXHHMKA, YPOBEHb OOpa3oBaHMS: BBICIIEe OOpa3oBaHUE -

Marucrparypa.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JUCLUIUIMHBIL, HEOOXOIUMBI IIPU BBIIOJHEHUH
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyI0eMKOCTb JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX eauHMII, 324 Jaca.

Pasnensr/TeMsl
JUCTIATUTHHBL/ (pOpMBI
IIPOMEXKYTOUHOMI
aTTecTaluu

Ha paszen

Cemectp

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

KonrakTHas pabora

CP

Jlex

JIab

IIp

Koncynpramnus

HKP

KIIP

I'K

HKKII

TK

A

PaGora B
ceMecTpe

IToxaroroBska x
aTTecTalun
/KOHTPOJIb

CopneprkaHre CaMOCTOSTETFHON paboThl/
METOANYCCKUEC YKa3aHUsL

2

w| Bcero gacos

]

8

9

10

11

12

13

14

15

Obmas
XapaKTePUCTHKA 3aIIUT
¢ abCcoOTHOI
CEJIEKTUBHOCTBIO U
HpI/IHHI/Il'[I)I ux
JNIEUCTBUS

[N
o

ENFN

8

11

Obmas
XapaKTePUCTHKA 3aIIUT
¢ abcoJIroTHOM
CEJIEKTUBHOCTBLIO U
TIPUHITAITEL UX
JIEUCTBHUS

14

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKO6:

[1], cTp. 293-294

JduddepernnansHere
3alIUThI
Tpanc(hopMaTopoB u
ABTOTPAaHC(POPMATOPOB

24

10

2.1

Jduddepernnansasre
3aIUTHI
TpaHc(hOpMaATOPOB H
aBTOTPaHC(OPMATOPOB

24

10

H3yuenue mamepuanos 1umepamypHslx
UCHIOUHUKO6:

[1], cTp. 435-451

OCHOBHBIE 3aIUTEI
BO3AYIIHBIX JIHHUHA
ANIEKTpONepeIaun

24

10

3.1

OCHOBHBIE 3aIIIUTHI
BO3/YIIHBIX JTUHHUHA
AJIEKTpOIepeIaun

24

10

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKOE:

[1], cTp. 342-353

PesepBHble 3a1IUTHI
TpaHc(hOpPMaATOPOB U

24

H3yuenue mamepuanoe 1umepamypHslx
UCHOUYHUKOE:

5




aBTOTpaHC(HOPMATOPOB

4.1

Pe3epBHbIe 3a11UThI
TpaHc(hopMaTOpOB U
aBTOTPaHC(OPMATOPOB

24

[1], cTp. 459-466

3amuThl TeHEPaTOpOB U
OJIOKOB TeHepaTop-
TpaHchopMaTop

22

5.1

3aIUTHI TEHEPATOPOB U
0JIOKOB reHepaTop-
TpaHchopMaTop

22

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOG:

[1], cTp. 373-428

DK3aMeH

36.0

0.5

335

Bcero 3a cemecTp

144.0

32

16

16

0.5

44

335

Hroro 3a cemecTp

144.0

32

16

16

0.5

71.5

KoMIaeKkcHBIH Toaxon
K BoITosiHeHUIO (P3)
OTHEIbHBIX DJIEMEHTOB
1 00BEKTOB
3IEKTPUYECKOMN
cuctemsl (3C).
Wurerpanus
anmapaTHBIX H
MPOTPAMMHBIX CPEIICTB
BACY TII
9HEProoOhEeKTa

16

6.1

KoMmmnekcHbIN moaxon
K BeImosiHeHUIO (P3)
OTHETHHBIX DJIEMEHTOB
1 00BEKTOB
3JIEKTPUUYECKOM
cuctemsl (3C).
WHrerpanus
anmapaTHbIX U
MPOrPaMMHBIX CPEJICTB
B ACY TII
9HEProoOhEeKTa

16

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOG:

[2], m. 46.1

Kommnekc ycTpoiicT
P3A nnsa cereit
CPEIHEro HaNpsHKEHUS
(110-220) xB.

10

H3yuenue mamepuanos 1umepamypHslx
UCHIOUHUKOG:

[2], . 46.2




D yHKIHMOHAJIbHbIE
CXEMbI OCHOBHBIX U
pe3epBHBIX 3amut BJI,
IIMH U OIIMHOBOK

7.1

Kommnekc ycrpoiicts
P3A mis cereit
CPEIHEr0 HaNpsHKEHUS
(110-220) xB.
OyHKIUOHAIBHBIE
CXEMBI OCHOBHBIX U
pe3epBHBIX 3amuT BJI,
IIMH U OIIMHOBOK

10

Kommekc ycTpoiicTB
P3A nns cereit
CBEPXBBICOKOTO

Harnpspkenus (330-750)
kB. ®OyHkuuoHanbHbIe
CXEMBI OCHOBHBIX U
pe3epBHBIX 3amutT BJI u
yCTpoiicTBa
pe3epBUPOBAHNUS OTKa3a
BeIKIIOYaress (YPOB)

8.1

Kommnekc yerpoiicTs
P3A nns cerei
CBEPXBBICOKOTO

Harnpspkenus (330-750)
kB. ®OyHk1muoHanbHbIe
CXEMBI OCHOBHBIX U
pe3epBHBIX 3amuT BJI n
yCTpOHCTBa
pe3epBUPOBaHUS OTKa3a
BeIKIIOYatess (YPOB)

H3vuenue mamepuaios aumepamypHoblxX
UCMOUYHUKOB:
[2], . 46.2, 1. 46.3

Kommnekc yctpoiicTs
P3A nonmwxkaronmx
TpaHc(hOpPMaATOPOB H
ABTOTPaHC(POPMATOPOB
MHOJCTAaHIINH.

O yHKIHOHATILHBIE
CXEMBI OCHOBHBIX 1

H3yuenue mamepuanos numepamypHslx
UCHOUYHUKOE:

[2], . 46.4




PE3ePBHBIX 3aIUT

9.1

Kommnekc ycTpoiicTB
P3A nonmxarommx
TpaHc(opMaTopoB U
aBTOTPaHC(POPMATOPOB
MHOJCTAHIIN.
OyHKIMOHAIbHbIE
CXEMBI OCHOBHBIX U
PE3EPBHBIX 3aIIUT

10

Kommekc ycrpoiicTB
P3A reneparopos u
6JI0KOB TeHeparTop-

TpanchopmMaTop
AEKTPUIECKUX
CTaHLIMH.
OyHKIMOHAIBHBIE
CXEMBI OCHOBHBIX U
PE3EPBHBIX 3aLIUT

10

10.1

Kommnekc yerpoiicTB
P3A reneparopos u
6JI0KOB reHeparop-

TpaHchopMaTop
JNEKTPHUUECKUX
CTaHILIMH.
OyHKIMOHAIbHBIE
CXEMBI OCHOBHBIX U
PE3epBHBIX 3aLTUT

10

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[2], . 46.7

11

OObm1re TPUHITAITEL
MOCTPOEHHUS
coBpemenHbix ACY TII
JJIEKTPOIHEPTETHIECKH
X 00BEKTOB

111

OO1mue MpUHIKIBL
MOCTPOCHHUS
coBpemeHHbIx ACY TII
NEKTPOIHEPreTHICCKH
X 00BCKTOB

H3yuenue mamepuanog 1umepamypHsix
UCMOUYHUKO6.

[2], m. 47.1

12

CucremMa TEXHHYECKOTO
ob6cnyxuBanus (TO)

14

H3yuenue mamepuanos iumepamypHslx
UCHOUHUKO08:




ycrpoiicte P3A [1], ctp. 506-507
12.1 | CucreMa TEXHUYECKOTO 14 4 8 - - - 2 - [2], m. 46.9
obcyxusanus (TO)

yctpoiictB P3A

DK3aMeH 36.3 - - - - 0.8 - 335

Kypcogoit mpoekr (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
UTOro 324.0 64 32 16 20 1.3 186.7

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padoTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnauBuIyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas
aTTecTalus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwas xapakmepucmuka 3auwum ¢ a0CoONOMHOU CeeKMUEHOCbIO U NPUHYUNDBL UX
Oelicmeus

1.1. OGmiast xapaKTepUCTUKA 3aLTUT ¢ a0COTIOTHOU CEICKTUBHOCTHIO U MIPUHIIHUITBI HX ACHCTBHS

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

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

2.1. IluddepeHnuanbHbie 3aUTH TPAHCHOPMATOPOB M aBTOTpaHC(HOPMATOPOB

Tpanchopmarop, kKak 0OBEKT peeiHON 3ammThl, TpeOoBaHUs K 3amuTaM. OCHOBHBIC 3alIUTHI
tpanchopmaropa. [azoBas 3ammura. [lpuHnun  neiictBus — auddepeHIraibHbIX — 3aluT
tparcopmaropoB. Tpexdasnas cxema nuddepeHInanbHON TOKOBOH 3alUTHI ABYXOOMOTOYHOTO
TpanchopMmaropa, BEKTOPHBIC JHAarpaMMbl TOKOB B IEMAX LUPKYSIIHMA TPUA BHEIIHHX
HECUMMETPUYIHBIX KOPOTKHUX 3aMblKaHUsX. [IpUurHBI TOsIBICHUS Toka HebamaHca. OTcTpoiika oT
TOKa HeOajaHca W OpOCKOB TOKA HaMarHMYWBaHHS. METO/bl TMOBBIIICHUS YYBCTBHTEIBHOCTH
muddepeHIMATBFHBIX 3allUT TPAHCHOPMATOPOB: BKIIOYCHHE pElie TOKA 4Yepe3 MPOMEKYTOUHBIN
OBICTPOHACHIIIAIONIUICS TpaHCHOPMATOP TOKA, TOPMOKEHHE, BPEMS-UMITYJIbCHBIN crioco0. Pacuer
napaMeTpoB cpabaThIBaHUS g depeHInaTbHBIX 3aIuUT pa3Horo WCTIOJTHCHHSL. .
JuddepeHnmanbHple 3aUThI IENeld HU3KOTo HanpspkeHus. JuddepeHnpanbapie 3alUThl IIHH U
OIIMHOBKM, WX pacyeT.. BapuaHThl BBINONHEHHS KOMIUICKCa IU((epeHITMaIBHBIX 3aluT IS
JIByXOOMOTOYHBIX TpaHC(HOPMATOPOB, TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB, TPAHCPOPMATOPOB C
pacuIeryIiecHHOW 0OOMOTKOM HU3KOTO HANpsDHKEHUS, aBTOTPaHC(HOPMATOPOB C YUETOM 3aITUTHI ICTICH
HU3KOTO HAINPSDKEHHS U OIIMHOBKH. .

3. OcHogHble 3auumpl 6030VULHBIX IUHUL d1eKmponepeoayu

3.1. OcHOBHBIE 3alIMTHI BO3AYIIHBIX JIMHUM 3JIEKTpONIEpe1aun

BrinonHeHne KaHaOB CBSI3U 3aIIUT ¢ a0COJIOTHOW CEIEKTUBHOCTHIO HA BO3IYIIHBIX JIMHUSIX..
[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 110 - 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 TOBEACHHS 3alllUTHI NIPH Ka4aHUSX, aCHHXPOHHOM
pexume u OAIIB.. Tlomepeunas auddepeHnnansHas TOKOBas HampaBiIeHHas —3alluTa
napasuleNbHbIX JUHUN. [[pHHIUIT BEINONHEHUS U pacyeT MmapaMeTpoB. BKiItoueHne n3MepUTETbHBIX
OpPraHoB Ha IMOJIHYH) MOIIHOCTH M MOUIIHOCTH HYJEBOW ImOCIeAOBaTeNbHOCTH.. llomepeunas
HalpaBJIeHHAas 3allUTa MapauleNbHbIX JUHUNA. [IpuHUIMI AEHCTBUS U CTPYKTypHas 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

10



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. 3awumel 2enepamopos u 0/10K08 eeHepamop-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
BBITOJIHEHUS 3alIUT MPUMEHHUTENIBHO K TE€HEpaTopy, pacueT napaMeTpoB cpabaTsiBaHus.. Biausaue
TOKOB  OOpaTHOW  IOCIENIOBAaTeIbHOCTH Ha  TeHeparop. TokoBas 3amura  OOpaTHOM
MIOCJIEIOBATEIBHOCTA TeHEpaTopa: cocTaB (YHKIIMOHAIBHBIX OJOKOB 3alllUTHI, WX Ha3HAYCHHE,
pacuét mapameTpoB cpabaThiBaHus.. BapuaHThl BHIIOJHEHUHN 3alUTHI OT OJHO(A3HBIX 3aMbIKAaHH
reHeparopa, padoTaromero Ha cOOpHBbIE INIWHBL, ¥ 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. KomnaexkcHoiil nooxoo K evinonneruio (P3) omoenvhvix 21emenmos u 00vekmos
anexkmpuyeckou cucmemol (DC). Unmezpayus annapamuslx u npo2pammuslx cpeocms ¢ ACY TI1
3Hep200Ovexma

6.1. KoMmiekcHslii moaxo/ K BeinoiaHeHuto (P3) oTaenbHbIX 31eMEeHTOB U 00BEKTOB
anektpudeckoit cuctemsl (JC). MaTerpauus annaparHbix U nporpaMMHubix 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 KoOMIUIeKcoB P3 snexkTpuueckux cetedl u
AIIEKTPUUYECKUX CTaHIUH. MI3MeHeHne KoMIIIeKca pU CMEHE JIEMEHTHOM 0a3bl, NCTIOIb3YeMOH IS
peammzanmu  ycrpoictB  P3A.  CoBpemeHHBIE  TEHACHIIMM W MPOOJIEMBI  Pa3BUTHS
MHUKpPOIIPOLIECCOPHBIX KoMIiekcoB P3A. HMHrerpanus MHKpONpPOLECCOPHBIX 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. Kommnexkc ycrpoiictB P3A niis cereit cpennero Hanpspkenus (110-220) kB.
D yHKIMOHAIBHBIE CXEMBI OCHOBHBIX M pPe3€pBHBIX 3aluT BJI, IMH 1 OIIMHOBOK

CocraB kommiekca P3 nuHuii osnexrponepenaun  110-220 kB, BbINONHEHHOTO 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 pexumMax.. CocraB KoMIulekca MHUKpomporeccopHbix 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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OyHKIMOHANBHBIE CXEMBl 3AIIUT U XapaKTEPUCTUKH OCHOBHBIX H3MEPUTENBHBIX M IYCKOBBIX
opranoB. Pabora ¢yHKIIMOHATBHBIX CX€M B XapakTepHbIX pexkumax.. lllkad muddepennuanpHoMl
TOKOBOM ¢ TopMokeHueM 3auuTbl mHuH 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 pezepsnbix sawum BJI u yempoucmea pezepsuposarius
omkaza evikoyamens (YPOB)

8.1. Kommuiekc ycrpoiictB P3A s cereit cBepxBbicokoro HamnpsikeHus (330-750) kB.
OyHKIMOHATbHBIE CXEMbI OCHOBHBIX U pe3epBHBIX 3amuT BJI u ycTpoiicTBa pe3epBupoBanus
oTka3za Beikitouarens (YPOB)

CocrtaB komiuiekca P3 JIDII 330-750 kB, BbINOJHEHHOr0 Ha MUKPOASJIEKTPOHHOU 3JIEMEHTHOMH
6aze. [lanens QuupTpoBOK HampaBieHHOW W uddepeHmanbHo-haznoii ¢ BY OmokupoBkoi
samuthl Tana [1/12 2003. [Ipuniun aefcTBus, HEOOXOIUMOCTh KOMIICHCAIIMM €MKOCTHBIX TOKOB,
(GyHKIMOHATbHAS CXEMa, Ha3HAYEHHE OT/EIbHBIX 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 0T KOpoHbI B kaHaie cBsi3u (KC) Ha ee QpyHKIMOHMpOBAHUE B PEKUME CPAaBHEHHUS
¢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 € aHajlOrMuHbiMM 3ammrTamu wkapa HIAD-2801.. IMpunuun npelcTBus
unauBuayansHoro  YPOB. CnocoObl moBbIIeHHs HaAeKHOCTH (pyHKIHoHMpoBaHus YPOB.
OyuknuonanpHas cxema YPOB manmenu I1/ID 2005 i ee paborta mpu OTKasze pe3epBUPYEMOTO
BbIKITItOUaress. CocraB KoMIUIeKca MUKporiporieccopHbix ycTpoicts P3A JIDIT CBH npousBoacTea
HITIT «3KPAy», O0mas xapakTepUCTHKa BBIITOJHEHHUS W B3aWMOJICHCTBUS MIKA(OB OCHOBHBIX H
PE3EpBHBIX 3AIUT U YIpaBleHUs BbIKIodareraeMm. OO1as xapakTeprucTUKa MHUKPOIPOLIECCOPHBIX
cucteM P3A ocHOBHBIX 3apyOexHbIX (pupm npousBoauteneii (ABB, Siemens, Areva)..

9. Komnnexc yempouicme P3A nonudcarowux mpanchopmamopos u agmompanchopmamopos
noocmanyuil. PYHKYUOHAIbHbBIE CXeMbl OCHOBHbIX U PE3ePEHbIX 3AUUm

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

Kommiieke 3aluT MOJCTaHIMOHHOTO O0OpPYIOBaHMS, BBIMOJIHEHHBIX HAa MHKPOAJIEKTPOHHOMN
arIeMeHTHOM 0aze. XapaKTepucTHKa MKapoB OCHOBHBIX 3aIIUT aBTOTPAHC(HOPMATOPOB U OIIMHOBOK
tuna I3 2106, 1113 2108 u I3 2109. IlIkad pe3epBHBIX 3amuT aBTOoTpaHcGopmaropa tuna L3
2107. OO600meHHbIe (YHKIIMOHAIBHBIE CXEeMbl MIKaQOB WX B3aUMOJEWCTBHE U paboTa B
XapakTepHbIX pexumax.. (CocTaB KOMIIEKCA MHUKPONPOLECCOPHBIX YCTPOMCTB  3alUTHI
TpaHc@opmatopoB U aBTroTpaHcopmaropoB mnpousBoactBa HI'IIIT  «OKPA». O6mas
XapaKTEepUCTHKa BBIMOJIHEHUS W B3aUMOJEHCTBUS IIKA(OB OCHOBHBIX M PE3EPBHBIX 3allUT U
yIpaBJIEHUS BBIKJIIOYATEIIEM. .

10. Komnaexc yempoticme P34 2enepamopos u b610x06 2enepamop-mpanchopmamop
aiekmpuyeckux cmanuuil. QYHKUUOHAIbHbIE CXeMbl OCHOGHBIX U DE3EPBHLIX 3AUUN

10.1. Kommuieke yerpoiicts P3A renepatopoB 1 GJ10KOB reHepaTop-TpanchopmMaTop
AIIEKTPUYECKUX CTaHIMI. OYyHKIIMOHATIBHBIE CXEMbI OCHOBHBIX M PE3E€PBHBIX 3aIUT
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Kommiekc 3amuT reHepatopoB U OJOKOB reHepatop-TpaHchopmarop mnpousBoictBa HIIIT
«9KPA». OcHoBHbie xapaktepuctuku mkadoB D 1111 u IO 1112 uw BO3MOXHOCTH
BBHITIOJTHEHHE HAa UX OCHOBE 3aIIUT '€HEPATOPOB U OJIOKOB reHepaTop-Tpanchopmarop..

11. Obwue npuryunsvt nocmpoerus cospemennvix ACY Tl snekmposnepzemuueckux 00beKmos

11.1. O6mue npunnmis nocrpoeHust coppeMeHHbIXx ACY TII anexTposnepreTuyeckux
00BEKTOB

[TpyHIMIT MHTETrpaluM MPOTrPAMMHBIX M TEXHUYECKUX cpelacTB mnpu nocrpoeHun 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-Texaudeckoro komiuiekca (IITK) ACY TII moacranmum.
Opranmzanus APM omnepatuBHoro mepcoHana u APM wumxkeHepa-peneiinmka. TpeGoBanus x
ypoBHsiM wuepapxuu [ITK ACY TII. TpeGoBaHuss K MNpOrpaMMHO-TEXHHYECKHUM CPEACTBaM.
OcuoBubele mpobnemsl  co3nanust ACY TII npu wuCnonb30BaHMM HA HH3IIEM  YPOBHE
MHUKPOIPOLIECCOPHBIXTEPMUHAIOB pa3iIuyHbIX pupM-riponszBoautreneid. CoBpeMEeHHOE COCTOSIHUE U
nepcrektussl pazButus ACY TIIL.

12. Cucmema mexnuueckozo obcayaxcusarnus (10) yempoucme P3A

12.1. Cucrema texuuueckoro oocnyxupanus (TO) ycrpoiicts P3A

Cucrema texHudeckoro oociyxxuBanust P3A, ee HazHaueHue u obocHoBanue. OrpeneseHue
cucrembl TO. OTka3el paboTOCIIOCOOHOCTH M OTKa3bl (yHKunoHHpoBaHus YP3. PasHoBumHoCcTH
OTKa30B ¥ NPUYMHBI UX BOZHUKHOBEHHA.. Buasl manoBoro u BHeraHoBoro TO ycrporicts P3A.
Haznauenue otnensHbix BuaoB TO. Ilepuoamunocts TexHndeckoro oocmyxuBanust YP3. Lukist
TO.. CoBpeMmeHHBIE YCTPOHCTBA M cHUCTeMbl HpoBepkH ycTporcTB P3A. VYcrpoiictBa cepun
PETOM, Ha3nauenue M XapakTepuCTHKa OTIENbHBIX YCTPOMCTB M cucreM. KommbroTepHas
cuctema PETOM-51(61). dyHKUMOHATBHBIE BO3MOXKHOCTH M PeXHUMBI paboThl. BosmoxHOCTH
PYYHOH M aBTOMaTHYECKO# poBepku ycrporicTB P3A. CnennanbHOE MPOrpaMMHOE 00ecTieueHue.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. Pacuer I3 u T3OII 6510ka renepaTop-Tpanchopmarop;
2. Pacuet muddepeHanbHbIX 3alUT 0JI0Ka reHepaTop-TpaHchopmarop;
3. Pacuer 3amuT 1IuH;
4. PacdeT TOKOBBIX 3alIUT TpaHchopMaTopoB 1 aBToTpanchopmatopos: MT3, T3HII, T3OII;
5. Pacuer audepeHnnanbHbIX 3alUT TpaHCHOPMATOPOB.

3.4. Tembl 1a60paTOPHBIX PadoT
1. JJaboparopHas pabota: "Pe3epBHble 3auThl 6s10Ka";
2. JJaboparopHnas pabota; "Pe3epBHbie 3amuTh TpanchopmaTopa';
3. JJaboparopHast padota: "Bnusaue BTH 1 HacblieHuss Ha OCHOBHYIO 3aILUTY
TpancopmTaopa;
4. JIaboparopHas pabota: OCHOBHBIE 3allIUTHI TpaHc(hopMaTopa;
5. Bronnast maboparopnas padoTa.

3.5 KoncyabTanumu

I pynnosvie koucyremayuu no pazoeram oucyuniunvt (I'K)
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10.

11.

12.

OOcyxaeHne MarepuajoB IO BompocaMm paszzena "OOmas XapaKTepUCTUKa 3alIUT C
aOCOJTIOTHON CEJICKTUBHOCTHIO M TIPUHIIUIIBI UX JACUCTBUS"

OOcyxnenne wmartepuaioB 1o Bompocam pazaena "uddepeHnmanbHbie 3allUuThI
TpaHcGpopMaToOpoB U aBTOTpaHCHOPMaTOpPOB"

OOcyxeHrne MaTepualioB o BompocaM paszeina "OCHOBHBIC 3al[UThl BO3AYIIHBIX JTHHHMA
3JeKTporepenadn”

OO6cyxaeHne MarepuaioB Mo BompocaM pasjena "PesepBHble 3amUThl TpaHCHOPMATOPOB
1 aBTOTpaHchopmaTopon"

OOcyxeHrne MaTepuaioB IO BOMpocaM paszzaena "3aluThl TeHEpaTOpoB M OJOKOB
reHeparop-tpanchopmarop"

OOcyxeHrne MaTepuaioB Mo BorpocaM pazzaena "KoMIUIeKCHBIA TOIX0/ K BHIMTOTHEHHIO
(P3) ornmenpHBIX 3J€MEHTOB M OO0BEKTOB 3JiekTpuueckoi cuctembl (DC). MHTerpamus
anmnapaTHbIX ¥ nporpamMmHbIX cpeacts B ACY TII sneprooosexra”

OO6cyxxaenne maTepralioB 1o Borpocam paszaena "Kommiekc yctpoiicte P3A s cereit
cpennero HanpspbkeHus (110-220) kB. @yHKInMoOHaNbHBIE CXEMBl OCHOBHBIX M PE3EPBHBIX
3amuT BJI, mumH 1 ommmHOBOK"

OO6cyxxnenne maTepualioB o BorpocaMm pasznena "Komreke yctporcts P3A mnsa cereit
cBepxBbicokoro HanpspkeHust (330-750) kB. ®yHKIHOHAIbHBIE CXEMbI OCHOBHBIX H
pe3epBHbIX 3amuT BJI 1 ycTpoiicTBa pesepBupoBanus oTkaza Beikiarovarens (YPOB)"
Ob6cyxnenue wmatepuanoB 1o Bompocam pazaena "Kommiekc ycrtpoiictB P3A
MTOHMKAOLIUX TpaHc(hopmMaTopoB u aBTOTPaHC(HOPMATOPOB HOJICTAHIIUH.
OyHKIMOHATBHBIE CXEMbI OCHOBHBIX U PE3EPBHBIX 3aIIUT"

OO6cyxeHne MaTepuasoB 1o BorpocaM paszzena "Kommieke ycrpoiictB P3A renepatopos
1 OJIOKOB reHepaTop-TpaHchOpMaTOp NEKTPHUUIECKUX cTaHUUN. DYyHKIIMOHATBHBIE CXEMBbI
OCHOBHBIX U pP€3€pPBHBIX 3aLUT"

OO6cyxneHne wmarepualioB 1o BompocaMm pazgena "OOIIMe NPUHLHUIB MOCTPOCHUS
coBpeMeHHBIX ACY TII anekTposHepreTndeckux 00beKToB"

OO6cyxeHrne MaTepralioB 1Mo BorpocaM paznena "Cucrtema TeXHHUYECKOro 00CIyKUBaHUS
(TO) yerpoiicts P3A"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

2 Cemectp
Kypcosoii npoekt (KIT)
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA
Henens 1-8 9-16 | 3auerHas
Paznen 1 2 3amura
KypCOBOTO KYpPCOBOTO
MPOEKTa MIPOEKTA
O0bem 50 50 -
paznena, %
Boimoanennsiit | 50 100 -
00BemM
HapaCTaIONITIM
nToroM, %

Howmep pasznena

Pazgen KYPCOBOTI'O ITPOCKTA

1

ITepBas yacThb

2

Bropas gacts
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3annaHupOBaHHBIE PE3yIbTAThI

HOMep pasaciia IMCHUITIINHBL (B COOTBCTCTBUHU C

O1eHOYHOE CPEACTBO

Konbr
00y4YeHUs IO TUCITUTLINHE n.3.1) (THI ¥ HAUMEHOBAHUE)
(B COOTBETCTBUHU C pazfesoM 1) VHARKATOPOB 77 |2[3]4]5]6|7]8]9]10]11]12

3HaTh:

— COBPEMEHHBIE JOCTHKEHHUS HAYKH Kontponbnas padota/Tect Nel. Tembr —

Y TEXHUKH B 00JIACTH «O0111as xapaKTepUCTHKA 3aIlIUT C

npodeccnoHaNbHOM eATENbHOCTH; a0COIOTHON CEJNIEKTUBHOCTHIO U TPUHIIUIIBI

V- + + uX AencTBusy, «Inddepennnansusie

3alUThl TPAaHCHOPMATOPOB U
aBTOTpaHC(hOpPMaTOpOBY, «PezepBHBIE
3alUThl TPAaHCHOPMATOPOB U
aBTOTPaHC(HOPMATOPOBY

— METOJIBI ¥ CPEJICTBA JlaGopaTopHas pabota/JlaboparopHas

aBTOMATH3MPOBAHHBIX CHCTEM pabota «OCHOBHBIE 3alTUTHI BO3TyITHBIX

yIIpaBJIEHUS] TEXHOJIOTMYECKUMHU JMHUHR JIEKTpoIIepe1aun»

fiporieccamMu . WJ-4nk-2 * T KonTtpomsHas padota/Tect NeS. Tema -

JICKTPOIHCEPTETHHECKOU 1 «3aIuThl TEHEPAaTOPOB U OJIOKOB TeHEepaTop

AIIEKTPOTEXHUIECKOM TpAHCHOPMATOPY

IIPOMBIIIIEHHOCTH;

— 3] peKTUBHBIE TPOU3BOJICTBEHHO- JlaGoparopHas pabota/JlabopaTopHas

TEXHOJIOTHYECKHE PEXUMbI pabOThI pabota «/luddepeHunanbHbIe 3aUTHI

00BEKTOB JIEKTPOIHEPTETUKU U TpaHcpOpMaTopoB U

AJIEKTPOTEXHUKH. U412 + + aBTOTPaHC(HOPMATOPOBY.
JlabopaTtopHas pabota/JlaboparopHas
paboTa «3amuThl TeHEPaTOPOB U OJIOKOB
reHepaTop-TpaHchopMaTop»

— METOZBI CO3/1aHUS U aHAJIN3a JlaGoparopnas pabota/JlabopaTopHas

MOJIEJIEN, TTO3BOJISIOIINX paborta «Pe3epBHbIE 3aIIUTHI

MIPOrHO3UPOBATH CBOMCTBA U N-4nxk-2 + + TpanchopmMaTopoB u

MoBeJIeHHEe 00BEKTOB aBTOTPAHC(HOPMATOPOBY

pohecCHOHABLHON IS TEIBHOCTH;
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YMmern:

— COCTaBJISITh UHCTPYKLIHUHU 110
SKCIUTyaTali 000pyJOBaHUS U
MpOrpaMMbl UCTIBITAHUT;

N-1nk-2

JlaboparopHas pabota/JlabopaTopHas
pabota «lllkad MUKPOIIPOIIECCOPHBIX 3AIIUT
C OTHOCHUTEJBHOM celleKTUBHOCThI0 JIDII
yIIpaBJICHUS JIMHEHHBIM BBIKJIIOUATEIIEM TUTIA
15 2607 016 - mporpaMMHasi MOJIENb
(cumymsiTop)

Kontponsnast padora/Tect Nel2. Tema —
«CucreMa TeXHUYECKOTO 00CITy)KUBaHHUS
(TO) ycrpoiictB P3A»

— JKCILTyaTUPOBATh, IPOBOIUTH
HCIIbITAHUA 1 PCMOHT
TEXHOJIOTUYECKOr0 000pya0BaHuUs
3JIEKTPOIHEPrETUYECKON 1
AJIEKTPOTEXHUYECKON
IMPOMBIIIJIICHHOCTH

N-1nk-2

JlaGopaTopHas pabota/JlaboparopHas
pabota «lllkad MukponpoLeccopHoi
(bunbTpOBOI HampaBieHHOH ¢ BY
osokupoBkoit 3amuTtsl JISI Tuna I3 2607
031 - mporpammHas MOJEINb (CUMYIISTOP)»

KonTponsnas padora/Tect Nel0. Tema —
«Kommneke ycrpolicts P3A reneparopos u
0JIOKOB reHepaTop-Tpancpopmarop
UEKTPUUECKUX CTaHUUI. OYHKIMOHAIbHbIE
CXEMBI OCHOBHBIX U PE3E€PBHBIX 3aIIIUT

KonTtponbHas padora/Tect Ne7. Tema —
«Kommekc ycrpoiictB P3A s cereit
cpennero HanpspkeHus (110-220) xB.
OyHKIIMOHATBHBIE CXEMbI OCHOBHBIX U
pe3epBHBIX 3amUT BJI, IMH ¥ OIIMHOBOKY

— IPUMEHATh METO/bI aHAIN3a
BapHUaHTOB, Pa3pabOTKH U MOUCKA
KOMIIPOMHUCCHBIX pELICHU;

N-4nk-2

JlabopaTtopHas pabota/JlabopaTropHas
pabota «IIporpaMMHO-TEeXHUYECKUI
m3mepuTenbHbid KoMmriekc PETOM-51(61)»

KonTtponsHas padora/Tect Ne8. Tema —
«Kommieke ycrpoiictB P3A miis ceteit
cBepxBbicokoro Hanpspkenus (330-750) kB.
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@DyHKIMOHAIBHBIE CXEMbl OCHOBHBIX U
pe3epBHbIX 3amuT BJI u ycrpoiictBa
pe3epBUPOBAHNUS OTKAa3a BBIKJIFOYATES
(YPOB)»

Kontponbnas padora/Tect Ne9. Tema —
«Kommneke ycrpoiicts P3A nonmkaronmx
TpaHchopMaTopoB U aBTOTPaHCHOPMATOPOB
MoACTaHIMN. OYHKIMOHAIBHBIE CXEMBbI
OCHOBHBIX U PE3€pPBHBIX 3aIIUT

— COCTAaBJIATh UHCTPYKIIMH 110
AKCIUTyaTaluy 000pYyIOBaHUS U
IIPOrpaMMbl UCIIBITAHUM.

NJI-4nk-2

KonTtpomnsnast padora/Tect Nell. Tema —
«OO0muI1e NPUHLIHUIIBI TOCTPOCHUS
coBpemeHHbIX ACY TII
AIIEKTPOIHEPTETHUECKUX OOBEKTOBY

KonTponbnas padorta/Tect Ne6. Tema —
«KommuiekcHbli moxo K BeinosnHeHuto (P3)
OTJENbHBIX PJIEMEHTOB U OOBEKTOB
anektpuueckoit cucremsl (3C). MaTerparnus
anIapaTHbIX ¥ MPOrPAMMHBIX CPEZICTB B
ACY TII sHeproo0obeKTa
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
1O JUCLMIIINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanuzanuu: BeinmonHeHne 3a1aHusI
1. JlabopatopHas padora «/{uddepeHnmanbapie 3amuThl TPAaHCPOPMATOPOB U
aBToTpanchopmaropoy. (JlaboparopHas padota)
2. JJaboparopHas paboTa «3aIuThl TeHEPATOPOB U OJIOKOB TeHepaTop-TpaHchopmaTop»
(JTaboparopnas paboTa)
3. JIabopaTtopHas pabora «OCHOBHBIE 3allUThl BO3AYIIHBIX JUHUH 3JIEKTpONepeaadn»
(JTaboparopnas paboTa)
4. JlaboparopHas pabota «Pe3epBHbIE 3alIUTHI TPAaHC(HOPMATOPOB M ABTOTPAHC(HOPMATOPOBY»
(JTaboparopnas pabota)

Popma peanmzanuu: ITncemenHas padora
1. Tect Nel. Tembl — «O011ast XapaKTepUCTHUKA 3aIIUT C a0COIIOTHOMN CENEKTUBHOCTHIO U
MIPUHIIAITEI X ACUCTBUS», «/{uddepeHnmanpapie 3ammThl TpaHchOpMaTOpoOB 1
aBToTpaHchopMaTopoBy, «Pe3epBHbIE 3aIUTHI TPAaHCHOPMATOPOB U aBTOTPAHC(HOPMATOPOBY»
(KontponpHas pabota)
2. Tect Ne5. Tema - «3amuThl reHEPATOPOB U OJIOKOB reHepaTop TpaHchopMaTop»
(KontponpHas pabota)

2 cemecTp

®Popma peannsanuu: BeinonHenue 3a1anus
1. JlabopatopHas padora «[IporpaMmmHO-TeXHUUYECKUN U3MEpHUTENbHBIN KoMIuiekc PETOM-
51(61)» (JlabopaTopHas pabota)
2. JJaboparopHas pabdota «Illkad mMukpornpoueccopHoit GpuiabTpoBoil HanpasieHHoi ¢ BY
6sokupoBkoii 3amuTel JIDI Tuna I3 2607 031 - nporpaMMHast MOAENb (CUMYIISITOD)»
(JIaGopaTopHnas pabota)
3. JlabopatopHas pabota «IlIkad MUKpOTIPOLIECCOPHBIX 3aLTUT C OTHOCUTEIHHOM
cesniekTuBHOCTBIO JIDII n ynpasienns nuHelHbIM BoIkitouateseM tuna 113 2607 016 -
nporpammHas Mozielb (cumysstop) (JIaboparopnas padota)
4. Tect Ne9. Tema — «Kommiekc yctpoiictBs P3A moHmkarommx TpancgopmMaTopoB u
aBTOTpaHC(HOPMATOPOB MOACTAHINNA. DYHKIIMOHAIBHBIE CXEMbl OCHOBHBIX U PE3EPBHBIX
3anmt» (KoHTposnbHas pabota)

®Popma peanusaimu: [lucbmennas padbora
1. Tect Nel10. Tema — «Kommuiekc yctpoiicte P3A renepaTtopoB u GJ10KOB reHepaTop-
TpaHcGopMaTop IEKTPUUECKUX CTaHIUN. DYHKIMOHAIBHBIE CXEMbl OCHOBHBIX U PE€3€PBHBIX
3anmt» (KoHtponbHas pabora)
2. Tect Nell. Tema — «O61mure npuHLKIIBI TOCTpoeHUs coBpeMeHHbIX ACY TII
AIIEKTpOdHEepreTudeckux 00bexToB» (KoHnTponbHas padora)
3. Tect Nel2. Tema — «Cucrema texuudeckoro oocnyxuBanus (TO) ycrpoiicts P3A»
(KonTponbHas padota)
4. Tect Ne6. Tema — «KommuiekcHbIN M0aX0A K BbIoJIHEHUIO (P3) OTeNbHBIX 371EMEHTOB 1
00BeKTOB aekTpuyeckoit cuctemsl (DC). MHTerpamus anmnapaTHbIX U IPOrPaMMHBIX CPEJICTB
B ACY TII sneproo6nekta» (KorntponsHas pabota)
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5. Tect Ne7. Tema — «Komrutekc ycrpoiictB P3A st cereit cpennero Hanpspxenus (110-220)
KB. @yHKIIMOHAJIbHBIE CXEMbl OCHOBHBIX U PE3€PBHBIX 3a1uT BJI, IMH 1 OIIMHOBOK»
(KonTponbHnast padbora)

6. Tect Ne8. Tema — «Komruiekc ycrpoiictB P3A miist cereli cBepxBbicokoro Hanpsbkerus (330-
750) xB. ®yHKIIMOHATIBHBIE CXEMBI OCHOBHBIX M pe3epBHBIX 3auT BJI u ycTpoiicTBa
pesepBupoBaHus oTkasza BeikouaTess (YPOB)» (KortponsHas padota)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
bannpHO-peNTHHIOBask CTPYKTYpa KypCOBOT'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 TMperojaBaTeisi, BO3MOXHO BBICTABICHHUE HTOTOBOM OIIEHKU IO KYypCy paBHOMU
CEMECTPOBOM COCTaBJISIOIIEH.

xzamen (Cemecmp No2)

Kypcosoii npoexm (K1) (Cemecmp Ne2)

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE U IJIEKTPOHHBIE U3IAHUS

1. ®enocees, A. M. Perneiinas 3amuTa 3JI€KTPOIHEPTETHUECKUX CUCTEM : YIEOHUK JJIS BY30B 110
CHEHaIbHOCTH "ABTOMAaTHYECKOE YIPaBIECHUE JIEKTPOIHEPreTHIeckuMu cuctemamu' / A. M.
®enoceeB, M. A. @enoceeB . — pepUHTHOE BocnipousBeaeHue u3a. 1992 r . — M. : U3narenbckuit
nom MOU, 2018 . — 528 c. - [lepeusn. mpuypoueHo K 75-neTHemMy oomiieto kad. "PeneitHas 3amura
u aBToMartu3anus sHeprocucteM” . - ISBN 978-5-383-01321-2 ;

2. I'epacumona B.I'.- "Onekrporexunueckuii cnpaBounuk: B 4 1. T. 3. [Ipou3BoacTBo, nepenaya u
pacnpezeneHue aeKkTpuieckon saeprun’’, M3garenscteo: "MOUN", Mocksa, 2017
https://www.studentlibrary.ru/book/ISBN9785383011751.html.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccuiickuil makeT 0(UCHBIX IPOrpamm;

2. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

3. SimInTech (crynenueckas Bepcus).

5.3 UaTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bI JTaHHBIX 1 HH()POPMAILIHOHHO-
CIIPaBOYHBIC CUCTEMBI:

1. OBC "YHuBepcuTercKkas 0udIHOTEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

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

4. JnexkrponHas oubmoreka MOU (b MOMH) - http://elib.mpei.ru/login.php
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUME JUCHUIIJIMHBI

OcHalenue

Tun noMereHusa

Homep aynuropuu,
HAMMEHOBaHUe

VY4eOHbIC ayIUTOPUH IS

MIPOBEICHUS JICKITMOHHBIX

3aHATHH U TEKYIEro
KOHTPOJIS

H-107, Ayautopus
kadenpsr P3nAD

CTOJI, CTYJI, Kag, MYyJIbTUMEAUHHBINA
IIPOEKTOP, IKPaH, JOCKa MapKepHasl,
KypHaJIbl, KHUTH, Y4€OHUKH, TIOCOOUS

Y4eOHbIC ayAUTOPUH IS
MPOBEACHUS TPAKTUYECKUX
saastuii, KP u KII

H-107, Ayautopus
kadenpsr P3nAD

CTOJI, CTYJI, Kag, MyJIbTUMEAUHHBINA
IIPOEKTOP, IKPaH, JocKa MapKepHas,
KypHaJIbl, KHUTH, Y4€OHUKH, TTOCOOUS

Y4eOHbIe ayAUTOPHH TS

J1-116, YueOnas

CTOJI, CTYJI, IKad, CTeH]] y4eOHbII

CaMOCTOSITENTEHOU PabOTHI

MPOBEJCHUS J1a00OPATOPHBIX naboparopus
3aHATUN kadenpsl P3nAD
Y4eOHbIC ayAUTOPUH IS H-107, Ayautopus CTOJI, CTYJI, Kag, MYyJIbTUMEAUHHBINA
[IPOBEACHUSA kadenpsr P3nAD IIPOEKTOP, IKpaH, JO0CKa MapKEepHas,
MIPOMEXKYTOUHOMN JKypHAJIbI, KHUTH, y4eOHUKH, TIOCOOUS
aTTeCTaIluU
[Tomewmenus nist HTB-303, CTOJI KOMIIBIOTEPHBI, CTYJ, CTOJ
KomnbrorepHblit IMMCHMEHHBIHN, BEIIaJIKa JIUIS OJICKIbI,

YUTAJILHBIN 341

KOMIIBIOTEpHAsI CEThb C BBIXOOM B IHTEpHET,
KOMITIBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHIUIIMOHED

CTOJI, CTYJI, KOMIIBIOTCPHAaA CCTh C BHIXOAOM

J1-105,
KomnbroTepHbIit B lHTEpHET, T0cKa MapKepHasi, KOMIIbIOTEP
KJ1acc Kadeapbl MIePCOHATBHBIN
P3uAD
[Tomemenus st J1-103/1, Kpeciio paboyee, CTOJ, CTYII, IKad s
KOHCYJIbTUPOBAHHSI [Tomenienue kad. JIOKYMEHTOB, KOMITBIOTEpHASI CETh C
"P3uAD" BBIXOJIOM B IHTEpHET, T0CKa MapKepHas,

KOMIIBIOTEP HepCOHaHBHLIﬁ, IIPUHTEP

[TomemeHus st XpaHEeHUS
o0opy0BaHus U y4eOHOTO

J1-103/2, Cxnan
kadenpst P3nAD

KOMITbIOTEpHAs CETh C BBIXOJAOM B MHTEpHET,
000py/10BaHUE CHENMATU3UPOBAHHOE

HWHBCHTAPs
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IIpunoxenne A

BAJJIBHO-PEUTUHI'OBAS CTPYKTYPA JJUCHOUILJIAHBI

Penelinas 3alllUTa SJICKTPOSHCPICTUICCKUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 Tect Nel. Tembl — «O01m1as XapakKTepUCTHKA 3aITUT C a0COTIOTHON CEJIEKTUBHOCTHIO
MPUHIIAITBI KX ACUCTBUS», «/{uddepeHtmanpapie 3aimThl TpaHCcHOpPMaTOPOB U
aBToTpaHchopMaTopoBy, «Pe3epBHbIE 3alIUTHI TPaHC(HOPMATOPOB U ABTOTPAHC(HOPMATOPOB»
(KontpomnpsHas pabora)

KM-2 JlaGoparopnas padota «/luddepennmanbupie 3amuThl TpaHchopMaToOpoB U
aBTOTpaHnchopmaroposy. (JlabopaTopnas pabora)

KM-3 JlaGopaTtopHas pabota «Pe3epBHble 3alIUTHI TPaHCHOPMATOPOB U aBTOTPAHC(HOPMATOPOBY»
(JTaboparopuas padoTta)

KM-4 JlaGopaTtopHas pabora «OCHOBHBIE 3aIIUThI BO3AYUTHBIX JIMHUN 3JIEKTPOIIEpEeIadmy
(JTaboparopuas padoTta)

KM-5 JlaGoparopHas paboTa «3amuThl TEHEPATOPOB U OJIOKOB TeHepaTop-TpaHchopMaTopy
(JTaboparopnas pabota)

KM-6 Tecrt Ne5. Tema - «3amuTsl reHEpaTOpOB U 0JI0KOB TeHepaTop Tpanchopmartopy» (KonTponbHast
pabora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Wnnexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paszpen nucnurninmHbl KM: L 2 3 4 > 6
paznena Henens 5 7 9 12 15 16
KM:
1 OO0m1as xapakTepucTUKa 3alTUT ¢ a0COTIOTHOM
CEJIEKTUBHOCTBIO M MPUHLUIIBI UX AEHCTBUS
11 OO0m1as XxapaKTepuCTHUKa 3aITUT C a6c9n10m0ﬁ + + +
CEJIEKTUBHOCTBIO Y MPUHLUIIBI UX AEHCTBUS
2 JuddepeHumanbHble 3a1UThI
TpaHc(hOpMaTOPOB U ABTOTPAHC(HOPMATOPOB
21 JuddepeHumanbHble 3a1UThI + + +
' TpaHc(hOpMaTOPOB M ABTOTPAHC(HOPMATOPOB
3 OCHOBHBIE 3aIIUTHI BO3AYIIHBIX JIMHUHI
DIIEKTpOTepeaadn
31 OCHOBHBIE 3aIIUTHI BO3AYIIHBIX JIMHUHI + + N
AJIEKTpoTepeadn
4 Pe3epBHble 3a1UTH TpaHC(HOPMATOPOB U
aBTOTpaHC(HOPMaTOPOB
41 PesepBHble 3aUTHl TpaHC(HOPMATOPOB U 4 4
' aBTOTpaHC(HOPMaTOPOB
5 3anUThl FeHepaTopoB U OJIOKOB FeHEpaTop-
TpanchopmaTop
51 3aluThl FeHepaTopoB U OJIOKOB FeHEpaTop- + + +
' TpanchopmaTop
Bec KM, %: | 20 15 15 15 15 20
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2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIECT0 KOHTPOJIA yCI€EBAEMOCTH MO AUCHHUIIJIMHE:

KM-7

KM-8

KM-9

Tect Ne6. Tema — «KOMIIJIEKCHBIN MOAXO0 K BBITOJHEHUIO (P3) OTIEeIbHBIX 3JIEMEHTOB U
00bekTOB 31ekTpuueckoi cucremsl (OC). MHTerpanus annapaTHbeIX U IPOrPaMMHBIX CPEJICTB B
ACY TII aneprooonekta» (KonTpoasHas padora)

JlabGopaTtopHast padota «I[IporpammHo-TeXHHUECKUI U3MepUTEIbHbIN KomMIuiekc PETOM-
51(61)» (JlabopaTopHas pabota)

Tect Ne7. Tema — «Kommneke yerpoiictB P3A s cereli cpennero Hanpskenus (110-220) kB.
OyHKIMOHATIbHBIE CXEMbI OCHOBHBIX U pe3epBHbIX 3amuT BJI, mun u ommnoBok» (KonTponbHas
pabora)

Tect Ne8. Tema — «Komraekc ycrpoiictB P3A st cereit cBepxBbicokoro Hanpsbkenus (330-750)
kB. ®yHKIIMOHAIBHBIE CXEMBI OCHOBHBIX U pe3epBHBIX 3auT BJI u ycrpolicTBa
pesepBupoBaHus oTkasza BeikouaTess (YPOB)» (KortponsHas padoTa)

Jlaboparophas padota «Illkad mukpomnporeccopHoii pumbTpoBoil HanpasieHHo#H ¢ BU
6nokupoBkoii 3amuTel JIDI Tuma 3 2607 031 - nporpaMmHast MOAENH (CUMYIISITOP)»
(JTaboparopuas padoTta)

JlaboparopHas pabota «llIkad MUKPOIIPOIIECCOPHBIX 3AIIUT C OTHOCUTEIBHON CEIIEKTUBHOCTHIO
JIDII n ynpasiieHus TMHEWHBIM BoikitouateneM tumna 1113 2607 016 - mporpaMMHas MoJieNb
(cumynarop) (JIabopatopHas pabora)

Tect Ne9. Tema — «Kommneke ycrpoiicts P3A nonmxkaroniux TpanchopmMaTopoB U
aBToTpaHchopMaTopoB noAcTaHuui. OYHKIIMOHAIBHBIE CXEMbl OCHOBHBIX U PE3EPBHBIX 3aIUT
(KontponpHnas pabota)

Tect Nel0. Tema — «Kommuiekc yctpoiicts P3A renepaTtopoB u 6J10KOB reHepaTop-
TpaHchopMaTop IEKTPHUECKUX CTAaHIUH. DYHKIIMOHATIBHBIE CXEMbI OCHOBHBIX U PE3EPBHBIX
samut» (KoHTponbHas padoTa)

Tect Nell. Tema — «O0mue npuHLUIbl nocTpoeHust coBpeMeHHbix ACY TII
3JICKTPOIHEPreTHIECKUX 00heKTOB» (KoHTponpHas paboTa)

Tect Nel2. Tema — «Cucrema texuudeckoro oocmyxkuanus (TO) ycrpoiicts P3A»
(KonTponbsHas padota)

By npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Howmep
paszen
a

Ungexk | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
Paznen cKM: | -7 -8 9 (-10|-11|-12 | -13 | -14 | -15 | -16

JTUCILUAIUINHBI Henen 2 4 4 5 5 7 8 8 10 16

s KM:

KomimiekcHbIN Toaxon K
BhITIOJTHEHHIO (P3)
OTJICITBHBIX IJICMCHTOB U
00BEKTOB IIIEKTPUIECKON
cuctemsl (2C).
WuTerparus anmapaTHBIX
U TIPOTPaMMHBIX CPE/ICTB B
ACY TII sHeproo06bexTa

11

KommnekcHBIN MOAX0T K
BbITIOJIHEHHIO (P3)
OT/IEIbHBIX 3JICMEHTOB U
00BEKTOB IIEKTPUIECKON
cuctemsl (9C).
WuTerparus anmapaTHBIX
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U IPOTPaMMHBIX CPEJICTB B
ACY TII sHeproo6bexTa

Kommnekc ycrpoiicts P3A
JUISL CETEU CPEJTHETO
nanpsokenus (110-220)
kB. ®yHKIIMOHAJIbHBIE
CXEMBbI OCHOBHBIX U
pe3epBHbIX 3amuT BJI,
IIMH ¥ OLIMHOBOK

2.1

Kommneke yerpoiicts P3A
JUISL CETEU CpeJTHETo
Hanpsokenus (110-220)
kB. @yHKIIMOHATIbHbBIE
CXEMBbI OCHOBHBIX U
pe3epBHbIX 3amuT BJI,
IIMH ¥ OIIMHOBOK

Komnnekc ycrpoiicts P3A
JUISL CETEN CBEPXBBICOKOIO
nanpspkenus (330-750)
kB. ®yHKIIMOHAJIbHBIE
CXEMBI OCHOBHBIX U
pe3epBHbIX 3ammT BJI n
yCTpOMCTBA
pe3epBUPOBaHUS OTKa3a
BeIkrovarens (YPOB)

3.1

Kommneke yerpoiicts P3A
JUIs1 CETE CBEPXBBICOKOTO
Hanpsioxenus (330-750)
kB. @yHKIIMOHAIBHbIE
CXEMBI OCHOBHBIX U
pe3epBHbIX 3amuT BJI u
YCTpOMCTBA
pe3epBUPOBaHUS OTKa3a
BoIk04arens (YPOB)

Kommiekc ycrpoiicts P3A
MOHMKAIOIIUX
TpaHc(hOpMaTOpoB U
aBTOTpaHC(HOPMaTOPOB
HOJICTaHIIUH.
@OYHKIMOHAIbHBIE CXEMBI
OCHOBHBIX U PE€3€pPBHBIX
3aIUT

4.1

Kommnexkce ycrporicts P3A
MOHMKAIOIIUX
TpaHc(hopMaTopoB U
aBTOTpaHC(HOPMaTOPOB
HOJICTAaHIIUH.
@OYHKIMOHATIbHBIE CXEMBI
OCHOBHBIX U PE€3€pPBHBIX
3alUT

Kommnexkce ycrporicts P3A
TeHepaToOpOB U OJIOKOB
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reHepaTop-
TpaHchopmarop
IIEKTPUIECKUX CTAHINH.
QOYHKIIMOHATBHBIE CXEMBI
OCHOBHBIX U PE3EPBHBIX
3aIUT

5.1

Kommekc ycrpoiicts P3A
IrEeHEpaTOpPOB U OJIOKOB
reHepaTop-
Tparcdopmarop
ANEKTPUYECKUX CTAHIUH.
QOYHKIIMOHATBHBIE CXEMBI
OCHOBHBIX U pPE3epBHBIX
3aIUT

OO011e MPUHIIKITBI
MIOCTPOCHHUS COBPEMEHHBIX
ACY TII
AIIEKTPOIHEPTETUICCKUX
00BEKTOB

6.1

OO01re TpUHLHUIIBI
HOCTPOEHHSI COBPEMEHHBIX
ACY TII
AIIEKTPOIHEPTeTHUECKUX
00BEKTOB

Cucrema TEXHUYECKOTO
obciyxusanus (TO)
ycrpoiicts P3A

7.1

Cucrema TEXHUYECKOTO
oOcnyxuBanus (TO)
ycrpoiicts P3A

Bec KM, %:

20

20

20
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

Penelinas 3alllUTa SJICKTPOSHCPICTUICCKUX CUCTCM

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:
KM-1 KM-1
KM-2 KM-2

Bua npomexyrounoii arrecranmu — 3ammura KII.

Wunekc KM-1 | KM-2
Houep Pa3zenn KypcoBoro npoekTa/KypcoBoii pabOThI KM:
pasjena A yp p yp p Henens 8 16
KM:
1 [TepBas yacTh +
2 Bropas yacth +
Bec KM, %: 50 50
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