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1. HEJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHBbI
Ienb10 ocBOCHMA TUCHUIINHBI — U3YUYEHUE BUIOB PEICHHON 3aIUTHl OCHOBHBIX DJIEMEHTOB JJIEKTPUYECKOM YaCTH YHEPTOCUCTEM.

33}13'—[3MI/I AUCHUIIJINHBI ABJAIOTCH:
— U3YYCHUC OCHOBHBIX BHJIO0B U INPUHIHUIIOB HeﬁCTBHﬂ 3alUT 3JICMCHTOB SHGKTPH‘ICCKOfl YaCTHU SHCProCUCTEM,
- an06peTeHHe HAaBBIKOB PACUCTa TOKOBBIX 3alIUT PA3JINYHBIX 3JICMCHTOB JJICKTPOOHCPICTUYCCKUX CUCTCM.

q)OpMI/IpyeMBIC y o6yqafomer0051 KOMIIETCHIUMM W 3aIllJITaHUPOBAHHBLIC PE3YJAbBTATBI Oﬁy‘leHI/Iﬂ 1o JUCHHMIINIMHE, COOTHECCHHBLIC C
HHINKATOPAMHU JOCTUXKCHUA KOMHeTeHHHﬁI

Koa n HamMeHOBaHHEe KOMIIETEHIIHH

Koa n HaumeHoBaHHe HHAUKATOpa
JAOCTHXKCHHUS KOMIICTCHIIHHU

3anaHnpoBaHHBIE Pe3yIbTAThI 00yYeHHs

[K-1.Cnocoben YIPaBIATh
TEXHOJIOTUYECKUM  000pyIOBaHUEM,
BBIOMPATh CEPUITHOE U MTPOSKTHUPOBATH
HOBOE 000pyJ0BaHUE

[1IK-1.1. Bpmonaser cOop u aHamM3 NaHHBIX
0 33JJaHHOM TeMaTUKe, 00OCHOBBIBACT BBHIOOD
TEXHOJIOTHYECKUX PEIICHUN

3HATD:
— o0mme  TPWHIMIOB  BBIIOJHEHHS  PEJCHHON  3aluThI
3IEKTPOIHEPTETHUECKUX CUCTEM;

yMeTh:

— IIOJIB30BaThHCA Fpa(bI/I‘ICCKI/IMI/I 1 aHAJIMTUYCCKHUMHU MCTOAAMM IJId
COTJIaCOBAaHUM 3allIUT MCKIY CO6OI>1;

MK-1.2. HemoHcTpupyer [IOHUMaHHUE
TEXHOJOTMYECKHX  IPOLIECCOB,  CIIOCOOOB
yIpaBiIeHUs 000pyAOBaHHEM u ux

B3aUMOCBA3b C 3a/la4aMU SKCIUTyaTallun

3HATh:
— BHJIbl, (QYHKUMOHAIbHbIE CXEMbl U OCOOCHHOCTH JCWUCTBUS
pENEeWHBIX 3allUT OCHOBHBIX JJIEMEHTOB JJIEKTPUUYECKOW 4YacTH
9HEPrOCHUCTEM;

yMeTb:

— paccUMTHIBaTh YCTaBKM OCHOBHBIX 3aIlIUT, YCTAHABJIMBAEMbIX Ha
OTJIEJIbHBIX AJIEMEHTaX 3JIEKTPOIHEPreTUUECKUX CUCTEM.




2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBI BO
JlucuuninuHa OTHOCUTCS K 4acTH (OopMHpyeMol ydYacTHUKaMH 00Opa3oBaTeNbHBIX

OTHOIICHUH, OJIOKa JUCIMIUIMH | 10 HampaBieHWI0 moarotoBku bakamasp 13.03.02
DJEKTPOIHEPreTHKA U SJIEKTPOTEXHUKA (MPoduiu: DIEeKTPOIHEPTETHUESCKUE CUCTEMBI U ITU(POBHIE
TEXHOJIOTHH ).

JucuunnuHa 6a3upyercs Ha clieqyrmux aucuuiumiax: « TODy, «I[lepexonHbie mpoiecch.

J171s1 OCBOCHUS TUCHUTIIIUHBI, 00YUYaIOIMUNCS JTIOJDKEH:
3HATh:
— 001IMe TPUHITUTIBI BBITIOJTHEHUS PEICMHOMN 3aIIUTHI DJIEKTPOIHEPTETUUECKUX CUCTEM;
— BUIBL, (DYHKIHMOHABHBIE CXEMbl M OCOOCHHOCTH JEWUCTBUS PEICWHBIX 3alllUT OCHOBHBIX
AJIEMEHTOB JIEKTPUUYECKON YaCTH YHEPTOCHCTEM;
YMeTh:

— MOJTK30BATHCA TPAQUUESCKIMH U aHATTUTUICCKUMH METOJIaMH JIJISI COTJIACOBAHMSI 3AIIUT MEXTY
co0oii;

— pacCUMTHIBATh YCTAaBKM OCHOBHBIX 3alllUT, YCTAHABIMBACMBIX Ha OTACIBHBIX JJIEMEHTAX
ANEKTPOIHEPTETUUECKUX CHUCTEM.

Pesynbratel oOpa3oBaHus, TOJYYCHHBIC IPH OCBOCHUM JUCIUIUIMHBI, HEOOXOJAMMBI TIPHU
BBITIOJTHEHHUE BBITTYCKHON KBaNM(UKAIIMOHHON PabOTHI.



3. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHBbI

3.1 CTpyKkTypa AMCUMILINHBI
OO6111as1 TPYJI0EMKOCTh JUCHUTUIMHBI COCTABIISIET 6 3a4€THBIX eIMHMIIL, 216 4acoB.

Pazgen muCHUIIIMHEL

Pacnipenenenue TpyJJ0eMKOCTH pa3zena (B yacax) Mo BUIam

N g = o ConeprxaHue caMOCTOSITETbHON
No dopma MPOMeKyTOYHOM g = E § Y4eOHOM pabOThI P a6OTEI
n/n aTTecTaluu 3 § sl 2 KonrakTHas CP Konr- P
4
(no cemecmpam) T O | Jlex | Ip | JIa6 | KIIP | UKKII | TIA pOJIb
[IpopaboTka ¥ TOBTOPEHHE JIGKIIMOHHOTO
OO11Kie BOMPOCHI BBITIOTHEHUS EaTepHaﬂa'
o ) ) ) ) 3y4EHUE JIUTEPATYPBL
1 pENEHHON 3aIUThI 29 7 6 3 8 16 [1]c.4-11.c. 12-19;
3JIEKTPOIHEPIETUUECKUX CUCTEM [2] c. 4-8,
[7] c.4-14
[IpopaboTka ¥ TMOBTOpPEHHUE JEKIHOHHOTO
MaTtepurajia.
ToKOBBIE 3alIUTHI N3yuenue nurepaTypsl
2 86 7 1919 6 - i i 52 . [1] ¢.20-38, c. 44-50;
[2] c. 6-9,
[7] c.15-31
[IpopaboTka W TOBTOpPEHHE JEKIHOHHOTO
3alIuThl, yCTaHABIMBAEMBIE Ha EaTepHaHa'
3 OT/ICJIBHBIX JIEMEHTaX 41 7 7 4 2 - - - 28 - [13 ]y:elggggp.mpmypm
3JIEKTPOIHEPreTUYECKUX CUCTEM 2] c. 11-28,,
[8] c.31-39
[IpopaboTka JIEKIMOHHOTO MaTepHaia M
4 Pacuetnoe 3aganue (PI'P) 24 7 - - - - - - 20 - MaTepHasIoB PaKTUK.
CornacHo rpaduky BoinonaaeHus PI'P.
DK3aMeH MIPpOBOAUTCS B IMTHCbMEHHOM
5 JK3aMeH 36 7 ) ) ) i ) 25 ) 335 (hopMe 1o OmIeTaM ¢ MOCIEAYONIHM
YCTHBIM OTBETOM
COTJIACHO IMpOoTrpaMMeE DK3aMCHa
Hroro: 216 32 | 16 16 - - 25 | 116 33,5




3.2. KpaTtkoe coaep:xanue pa3aenoB. Tembl JJeKuui

1. Obwue 60npocuvl 6bINOIHEHUA PEeUHOU 3AUUNMbL IEKIMPOIHEP2eMUECKUX CUCTNEM

Haznauenue peneiinoil 3amutel. TpeOoBaHus K peneitHoW 3amute. M300paxkeHue cxem
pEJIEHHON 3allUThl Ha uyepTexax. DJIeMEHThbl 3auTel. [IpuHLKIBEI BhINOMHEHUS ycTpoiicTB P3.
HcTouHnKy onepaTuBHOrO TOKA.

2. Tokogble 3auiumbl

[IpuHIIMTT AEMCTBUS TOKOBBIX 3amIuT. [IpUHIMIT MEUCTBUS TOKOBBIX OTCEYEeK. CXEMBI
orcedek. OTCEYKM MIHOBEHHOIO JEWCTBHS Ha JHMHMSIX C OJHOCTOPOHHUM IMTaHUEM.
HecenextuBHble oTceukn. OTCEUKH HA JIMHUSAX C JBYCTOPOHHUM IUTaHUEM. OTCEUKH C BBIIEPKKON
BpPEMEHMU. 3allnTa JUHUNA ¢ momoupio M T3 ¢ He3aBUCHMO BBIIEP/KKON BpEMEHH. 3aIlUTa JTUHUH C
nomompbio MT3 ¢ 3aBucuMoil BeIepkKOi BpemeHn. MT3 ¢ myckom (OJIOKHPOBKOM) OT pene
MUHUMAJIBHOTO HampsbkeHus. TokoBas TpexcTyneHdaras 3amuTa. TOKOBBIE 3alllUThl HYJIEBON
IIOCJIEI0BATEIbHOCTH.

JlucTaHIIMOHHBIE 3alIUTBl  OT MEXAy(}asHbIX MoBpexaeHUA. Ha3znauenue U  BUABI
mubdepeHumanbHbix  3amuT. [IpomonpHas nuddepeHumansHas 3amurta auHUA. [lonmepeunas
muddepennmanbHas  3amuTta  JauHUR.  uddepenunanbHo-pa3Has BBICOKOYACTOTHAS — 3allUTA.
HeoOxoaumMocTh TOKOBOI HalpaBiIeHHOM 3amuThl. HIYKIIMOHHBIE pelie HallpaBJIEHUs MOLUTHOCTH.
Cxema u npuHuun aeiictsust TH3. CxeMbl BKIIOYEHHS peie HalpaBJIeHUs! MOLHOCTH.

3. 3awumel, ycmanasnueaembvle Ha OmOenbHbIX JNeMEeHmMAax 2NeKmMpoIHePLemu4ecKux
cucmem

Buner moBpexxaennii Tpancopmaropos. Juddepeniuanpaas 3amura TpaHchOpMaTOpOB.
Mepsl MO BBIPaBHUBAHHIO BTOPUYHBIX TOKOB. Toku HebGamanca B AudQepeHnnanbHOM 3ammre.
ToxoBas 3a1KTa C IyCKOM IO HAPsHKEHUIO0. 3aluTa TpaHCPOPMATOPOB OT MEpPErpy3Ku.

3.3. TeMbl IpaKTHYECKUX 3AHATHIA

. Pacuer ToxoB K3 myst BeIOOpa P3.

. Pacuer HOMMHAIBHBIX U MAKCUMAJIBHBIX TOKOB. BBIOOD TpaHChOpMaTOpOB TOKA.

. PacuetHas npoBepka TpaHcopMaTopoB TOKa.

. Bb10op 1 ocTpoeHne BpeMITOKOBBIX XapaKTEPUCTUK ITPEAOXPaHUTENIEH.

. Be16op mapameTrpo MT3.

. Be16op BpemeHu cpabaThiBaHUA U THIA BPEMSATOKOBBIX XapakTepuctuk MT3.

. [locTpoenre 0OpaTHO3aBUCUMBIX OT TOKa XapakTepucTuk MT3 Ha kapTe CeNeKTUBHOCTH.

. Pacuer MT3 ¢ KOMOMHMPOBaHHBIM ITyCKOM MHUHUMAJIbHOTO HAIPSKEHUS.

9. Pacuer mapameTpoB MHOTOCTYIIEHYAThIX 3AILNUT.

10. I'padpuueckoe uzobOpaxeHue 301 Aeicteus MT3.

11. Pacuer 3amut oT 0AHO(}a3HBIX KOPOTKUX 3aMbIKAHUHN B CETAX C M30JUPOBAHHOM HEUTPAIIBIO.
12. Pacuer TOKOBBIX 3alIUT HYJIEBOM IIOCIIEOBATEIBHOCTH B CETAX C IJIyX03a3€MJIEHHOM
HEUTpaJbIo.

13-14. Pacuet ToKOB mist quddepeHInaATBHBIX 3aIIUT TpaHCchopMaTopa.

15-16. Pacuet TokoBeIX 3amut (TO, MT3, MT3 ¢ myckoMm 1o HanpsbKeHHIO ) TpaHchopmaTopa.

01NN WM —

3.4. Tembl 1a00paTOPHBIX PadoT

1. IlpuHuun paelcTBHs, YCTpPOWCTBO M Ha3HaueHuWe TpaHcpopmaropa Toka. [IpoBepka
U3MEPUTENIBHBIX TpaHCPOpMaTOpoB TOKa. CHATHE XapaKTEPHUCTUK HAMarHWYMBaHUS CEpICYHUKA
TT (3 gaca).

2. YCTpOWCTBO M CXEMBl COCIMHEHUS TPaHC(POPMATOPOB HAIMPSDKEHHUS B PEICHHON 3aIuTe |
u3MepeHusx. llpuHnun gelcTBus, yCTPOWCTBO, Ha3HAYeHME W THUIBI TPaHCHOPMATOPOB
HarpsikeHus (4 gaca).

3. MakcumanbHoe pene Toka PT-40. M3ydenne TokoBbix 3amuT: MT3 u TO (3 gaca).

4. 3yyeHne KOHCTPYKLIMY U IPUHIUIA IEHCTBUS HAIIPABJIEHHBIX CETEBBIX 3allUT. (2 yaca).



5. M3y4eHune TOKOBBIX 3aIuT TpaHchopmatopos (3 vaca).
6. 3yuenune razoBoi 3amuThl TpanchopmaTtopa (2 gaca).

3.5.PI'P
Tema: Pacuer TOKOBBIX 3allUT YYacTKOB 3JIeKTpodHepreruueckoil cucremsl 110-10 kB (mo
BapHaHTaM).

3.6. KypcoBoii npoexT (KypcoBasi pa6oTa) y4eOHbIM IJIAHOM He MPeTyCMOTPEHbI.



3.7. CooTBeTCTBHE Pa3/1e/10B JUCHHUIIMHBI M (POPMHUPYEMBIX B HUX KOMIIETeHIM I

Homep ¥ HaMMEHOBaHHUE PE3YIILTATOB 00PA30BAHKS 110 Kozpr Howmep pasiena AUCHUILIAHBL MDOpMBI KOHTPOJIS
JUCLMILIMHE KomreTeHIuu 1 | (B COOTBETCTBHHU C 11.3.1)
(B cOOTBETCTBUH C pazmesiom 1) WHJUKAaTOPOB 1 2 3 4 5
3HaTh:
— 0o0mue TNPUHIMIBI BBIOJHEHUS  PEICHHOM X X X X X oruetel JIb Ne 1, Ne2,
3QLUTHI SIIEKTPOIHEPTETUYECKUX CUCTEM [K-1.1 pacuerroe 3ananue (PT'P),
JK3aMEH
— BHIBI M IIPUHIMIIEI IEHCTBHS OCHOBHBIX 3ALIUT - x | x | x | x kp ¢ Ne 1 o Ned,
JIMHUH, CUJIOBBIX TPaHC(HOPMATOPOB MK-1.2 JIb ¢ Ne 3 o Neo,
pacuerHoe 3ananue (PI'P),
OK3aMCH
Ymersb:
— MOJIb30BaThCs rpa)uueCKUMHU M aHATUTHYECKUMHU - X X X X Kkp ¢ Ne 2 o Ned,
METOJIaMH JIJISl COTJIACOBAHMS 3ALIUT MEXKLY OO0t IIK-1.1 pacuetHoe sananue (PIP),
JK3aMCH
—  pacCUUTHIBATH YCTABKM OCHOBHBIX TOKOBBIX - x | x | x | x Kp ¢ Ne 2 1o Ned,
3alIUT, YCTAHABIMBAEMBIX HA OTAEIBHBIX 2JIEMEHTAX MK-1.2 JIB ¢ Ne3 1o Ne5

ANEKTPOIHEPTETUUECKUX CUCTEM

pacuerHoe 3ananue (PI'P),
9K3aMeH




4. KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE OHEHOYHBIE MATEPHUAJIbI
JJII  TEKYHIEI'O KOHTPOJIA YCIHEBAEMOCTH W MNPOMEXYTOYHOU
ATTECTAIUUA NOJUCHUIIJINHE

4.1. Texymuii KOHTPOJIb YCIIEBAEMOCTH 10 JMCIUILIHHE:

— KOHTpOJIbHBIE PA0OTHI (Kp):
Nel Pacyetr MakcMMaJIbHBIX TOKOBBIX 3aIIAT JIMHUH
Ne2 PacueT MrHOBEHHO!N TOKOBOM OTCEYKH.
Ne3 Pacuer MT3 ¢ KOMOMHMPOBaHHBIM ITyCKOM MUHUMAJIBHOTO HANPSKEHUS
Ne4 Pacuet nuddepeHmanbHbIX 3alMT TPAaHCPOPMATOPOB

— OTYETHI MO JTAbOPaTOPHBIM paboTam:
1. TIlpwHmun neWcTBHs, YCTPOWCTBO U Ha3HadyeHWe TpaHchopmartopa Toka. I[IpoBepka
U3MEPUTENIBHBIX TpaHCPOpMaTOpoB ToKa. CHATHE XapaKTEPUCTUK HAMarHUYMBAaHUS CepICYHHKA
TT
2. YCTpOWCTBO M CXEMbl COEAMHEHUS TPaHC(POPMATOPOB HAIMPSDKEHHUS B pEJeHHOM 3amuTe |
u3MepeHusix. [lpuHumnm nedcTBUs, YCTpPOHCTBO, Ha3HAayeHHWE M THUIIBI TpaHCHOPMATOPOB
HaIpPsUKEHUs
3. MakcumansHoe pene Toka PT-40. M3yuenne TokoBbix 3anmt: MT3 u TO
4. VI3yueHne KOHCTPYKIMH U IPUHLINIIA AEHCTBUS HAIIPABJICHHBIX CETEBBIX 3aIIUT.
5. N3yuenne TOKOBBIX 3alUT TpaHC(HOPMATOPOB.
6. M3yueHue ra3oBoii 3alUThI TpaHCchopMaTopa.

— PI'P: PacueTr TOKOBBIX 3allUT Y4acTKOB 3JIeKTpodHeprerudeckoi cucreMsl 110-10 kB (o
BapHaHTaM).

bannbHO-pedTHHTOBas CTPYKTYpa JUCHMILIUHBI SBISETCS NPUIOKEHHEM A.

4.2. [Ipome:kyTOYHASA aTTECTANMS 10 AUCHUIIMHE (YACTH AUCHUILIUHBI):
DK3aMeH.
OrneHka ompejaenseTcs B cOOTBETCTBUU ¢ [lomoxxenneM o OaTbHO-PEUTUHTOBOM CHCTEME
st ctyaentoB HUY « M3y Ha ocHOBaHUM CEMECTPOBOM U HK3aMEHAIIMOHHOM COCTaBIISIONIMX.
[IpomexyTodHast aTTecTalysl 0 UTOTaM OCBOCHUS TUCIUTIIUHBI (MOTYJIST) — DK3aMEH.

B npunoxeHne K TUIIoMy BBIHOCUTCS OLIEHKA 3a 7 ceMecTp.

Ipumeuyanue: OIEHOYHBIE MaTepUANbl 1O TUCHUIUIMHE TPHUBEICHBI B (DOHIE OIICHOYHBIX
matepuaios OIIOII.

5. YYHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCHUIIVINHbI

5.1 JIuteparypa:

1. Peneitnas 3ammTa U aBTOMaTHKa YHEPrOCUCTEM : ydeOHOe mocoOue mo Hampasienuro 140400
"DIeKTpOIHEPreTHKa U IEKTpoTeXHUKA", MOy b "DnekrposHepreruka” / B. B. KpuBenkos ; pen.
A. ®. JlpsxoB ; Ham. wmccmen. yn-t "MOU". — M.: U3g-eo MOU, 2012. — 164 c. — URL:
https://elib.mpei.ru/action.php?

kt path_info=ktcore.SecViewPlugin.actions.document&fDocumentld=5007
-ISBN978-5-7046-1377-0.

2. DnektposHepreTuka. PeneilHas 3ammTa W aBTOMAaTHKa JJIEKTPOIHEPIeTHYECKUX CHUCTEM
[OnexTponHblii  pecypc]:  yueb. Ilocobme mo  HampaBienutro — noarotosku 140400



https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5007
https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=5007
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/48361/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/2842/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/596/source:default

DnekTposHepreTrka u dnekrporexauka/ FO.A. EpmoB [u ap.]. — DIEKTpoH. TEKCTOBBIC AaH. -
Kpacnosipck: COV, 2012. — 68 c. - URL: http://biblioclub.ru/index.php?page=book&id=363895

3. DnekTposHepreTrka. PeneifHas 3ammra u aBTOMaTHKa 3JEKTPOIHEPTETUYECKUX CHCTEM : yueO.
nocobue nmo HampasiieHuto noarotoBku 140400 DnexTposHepretvuka u snekTporexHuka / HO. A.
Epmos [u ap.]. - Kpacnospck: COVY, 2012. - 68 c.

4. llernos, A.W. [locTpoenne cxem peneiHol 3amuThl [DeKTpoHHbIN pecypc]: yueb. [Tocobue /
AMN. — DnexktpoH. TekcToBble naH. - Hoocubupck: HITY, 2012. — 90 c. -URL:
http://biblioclub.ru/index.php?page=book&id=228882

5. T'mazeipun, B.E. Pacuer peneliHON 3aIiuThl MOHIKAIOIIMX aBTOTpaHC(HOPMATOPOB Ha Oase
MHUKPOITPOIIECCOPHBIX mKadoB : yueonoe mocoodue / B.E. I'mazsipun, B.A. JlaBsinos, A.U. [llernos;
HoBocuOupckuii rocyaapcTBeHHBIH TeXHUUECKUi yHHBepcuTeT. — HoBocubupck: HoBocubupckuit
roCyJJapCTBEHHBIN TexHU4eCKui yHuBepcureT, 2011. — 91 c¢. — Pexxum pocryna: mo mognucke. —
URL: https://biblioclub.ru/index.php?page=book&id=228829 . — ISBN 978-5-7782-1592-4. — Tekcr :
AJIEKTPOHHBIMN.

6. AntonoB, JI.b. ITudpossie npononsHble AuddepeHnaibHble 3alUThl JUHUNA 3JIeKTponepeaay.
[Tpunuun pa®oThl W BHIOOP MapaMeTpoB cpabaThiBaHUA: ydeOHOe mocolOue s BY30B 11O

HaIIPaBJICHUIO 140400 "OneKTpoIHEPreTHKA u AJEKTPOTEXHUKA" MOZYJIIb
"Onextposnepreruka” /J1.b. Autonos; pea. A.®. Jlpskos; Har. uccnen. yu-t "MOU". — M.: U3n-Bo
MDBU, 2012. — 84 c. —URL: https://elib.mpei.ru/action.php?

kt path info=ktcore.SecViewPlugin.actions.document&fDocumentld=4999
-ISBN978-5-7046-1376-3

7. COopHHK ympaXxHEHUH 10 Kypcy "PeneitHas 3amuTa u aBTOMaTHU3AIMS SJIEKTPOIHEPTETHICCKUX
cucteM". Yacte 1: g crymeHroB mno HamnpasieHuto 13.03.02 "OnexkTposHepretuka u
anektporexuuka" /O.I1. Anekcee, P.B. Temkuna, b.A. Cadponos; pen. P.B. Temkuna; Har.
uccnen. yu-t "MON" . — M.: Uzn-Bo MOU, 2016. — 44 c. — URL: https://elib.mpei.ru/action.php?
kt path info=ktcore.SecViewPlugin.actions.document&fDocumentld=8646

8. CoopHuk ympaxkHeHUH 1o Kypey "PeneiiHas 3amuTa U aBTOMaTU3aLUs JIEKTPOIHEPIeTUUECKUX
cucteM". Yacte 2: i CTYINEHTOB IO  HANpaBICHUIO  "DIEKTPOIHEPreTHKa U
anektporexHuka" /O.1. AnekceeB, P.B. Temkuna, b.A. CadponoB; pen. P.B. Temkuna; Ha.
uccnen. yH-t "MON".-M.: U3a-so MOU, 2017. — 68 c. — URL:

https://elib.mpei.ru/action.php?

kt path info=ktcore.SecViewPlugin.actions.document&fDocumentld=9303

5.2 JInuen3noHHoe u CBOOOIHO PacpoCcTpPaHsieMoe MPOrpaMMHoOe obecrevyeHue:
Microsoft Office Word, Excel u PowerPoint.

5.3 UHTepHeT-pecypchl, BKIHOYasi npodeccnoHagbHble 0a3bl JaHHBIX U MH(OPMALMOHHO-
CIpaBOYHbIE CHCTEMBI:
Yuusepcurerckas nHdpopmarmonHas cuctema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «Koncynprant+» http://www.consultant-urist.ru

CrnpaBouno-nipaBoBas cucrema «['apant» http://www.garant.ru
Bazamanneix Web of Science https://apps.webofknowledge.com/

baza gannbix Scopus https:/www.scopus.com

[Topran oTkpbITEIX AaHHBIX Poccuiickoit @enepanun https://data.gov.ru

baza OTKpeITBIX JmaHHBIX MuHucCTEpcTBA Tpyda UM COUMaNbHOM  3amuTel PO
https://rosmintrud.ru/opendata
basa nanneix Hayunoii anexkrponHoi 6ubmmorexkn eLIBRARY.RU https:/elibrary.ru/

baza maHHBIX MPO(eCcCHOHATBHBIX CTAHIAPTOB MHUHHCTEPCTBA TPYAa U COIUAIBHOM 3allUThI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-

professionalnykh-standartov/

basbl qanHbIx MuHUCTEpCTBA SIKOHOMUYECKOro pa3sutus PO http:/ www.economy.gov.ru



http://www.economy.gov.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
https://elibrary.ru/
https://rosmintrud.ru/opendata
https://data.gov.ru/
https://www.scopus.com/
https://apps.webofknowledge.com/
http://www.garant.ru/
http://www.consultant-urist.ru/
https://uisrussia.msu.ru/
https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=9303
https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=9303
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/48361/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/48361/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/6460/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/63013/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/6460/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/1109/source:default
https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=8646
https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=8646
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/48361/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/48361/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/6460/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/63013/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/6460/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/1109/source:default
https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=4999
https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=4999
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/48361/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/2842/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/52071/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/52071/source:default
https://biblioclub.ru/index.php?page=book&id=228829
http://biblioclub.ru/index.php?page=book&id=228882
http://biblioclub.ru/index.php?page=book&id=363895

baza otkpeIThIX naHHbIX Pocuumonnutopunrahttp:/www.fedsfm.ru/opendata
DnektpoHHas 6a3a naHubixX «M3narenscTBo Jlanby https://e.lanbook.com

denepanbHas rocyaapcTBeHHas HMH(poOpMalMoHHas cucremMa «HammoHambHas 3yeKTpOHHAs
oubmuoTexa» https://H30.pd

HanmonaneHbiilt moptan onnaitn o0yuenust «OTkpbeiToe odopazoBanue» https://openedu.ru

OnektpoHHas 6a3a qaHHbx "Polpred.com O630p CMU" https://www.polpred.com

OdunmanbHpiii  caiit DenepanbHOTO areHTCTBA IO TEXHUYECKOMY pETYJIHPOBAHUIO H
meTposorud http://protect.gost.ru/

OnexktponHas 6ubnuoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI

VY4ebHOoe noMeIEeHNE, OCHAIIIEHO:

- IOCKa MapKepHas nepeaBuxkHas — |1 mr.;
- IEpCOHAIBHBIA KOMIIbIOTEP — | IIT.;

- mpoekTop — | mrT.;

- 5KpaH — | mT.;

- CTOJIBI U CTYJIbS Ha 35 MOCaJ04YHbBIX MECT.

[Tomemienue Ui CcaMOCTOSITENbHOM pabOThl OOYyYaroIUXCs, OCHALIEHHOE KOMIIBIOTEPHOM
TeXHUKON (20 KOMIIBIOTEPOB), C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTu MHTepHeT n obecnieueHuem
JIOCTYTIA B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay OpraHU3alHH.

VYyeOHast ayiuTopus AJs IPOBEACHHS 3aHATHI MPAKTUYECKOTO THUTIA

- IOCKa MapKepHas nepeaBuxHas — 1 mrT.;

- TeJIEBU30p — 2 WIT.;

- IEPCOHAIbHbIE KOMIIBIOTEPHI CO CHEIMATM3UPOBAHHBIM IIPOrpaMMHBIM obecriedenreM — 11 mr.;
- CTOJIBI U CTYJIbs Ha 24 MOCaJOUYHbIX MECTA.

JlaGopaTopHble 3aHATHS IPOBOAATCS B JabopaTopuun PeneiiHoi 3aiuThl 1 aBTOMAaTHUKH.


https://ntb.mpei.ru/e-library/index.php
http://protect.gost.ru/
https://www.polpred.com/
https://openedu.ru/
https://e.lanbook.com/
http://www.fedsfm.ru/opendata

IIpuniaoxenne A

BAJI.J!I)HO-PEFITI’IHFOBAH CTPYKTYPA JNCHUIIVINHBI
PEJIEMHAA 3AILIMTA SJIEKTPOSOHEPT'ETUYECKHUX CUCTEM

(Ha3BaHUE TUCIUTUIMHBI)
7 cemecTp

ITepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIEr0 KOHTPOIA yCIeBAEMOCTH 0 JHCHUILIHHE:

KM-1 Kkp Nel Pacder MmakcMMaabHBIX TOKOBBIX 3aIUAT JIUHUI

KM-2  kp Ne2 Pacuer MrHOBEHHON TOKOBOM OTCEUKH.

KM-3 Kkp Ne3 Pacuer MT3 ¢ KOMOMHUPOBAHHBIM ITyCKOM MUHUMAJILHOTO HAIPSKEHUS

KM-4  kp Ned4 Pacuet nuddepeHmranbHbIX 3aUMT TPaHCPOPMATOPOB

KM-5 Otuet no JIb 1. [IpuHnumn neicTBus, yCTpOWCTBO U Ha3HaYeHHE TpaHChOopMaTopa ToKa.
[TpoBepka nu3MepUTeNbHBIX TpaHcHopMaTOpoB ToKA. CHATHE XapaKTEePUCTHK
HaMarHu4uBaHus cepaeynuka TT

KM-6  Oruer no JIB 2. YCTpoHCTBO U CXeMBbI COEAMHEHHsI TPaHC(HOPMATOPOB HANPSHKEHUS B
penenHou 3ammTe U u3mMepenusax. [I[puHimn nelcTBusi, yCTpocTBO, HA3HAYEHUE U TUTIBI
TparchopMaTopoB HANIPSKEHUS

KM-7 Oruer no JIb 3. MakcumanbsHoe pene Toka PT-40. N3ydyenue TokoBbix 3ammT: MT3 u TO.

KM-8  Oruer no JIb 4. 3yueHne KOHCTPYKIIMH U IPUHLUIIA AEHCTBUS HAIIPABJIEHHBIX CETEBBIX
3alIuT.

KM-9 Otuer no JIB 5. M3y4eHne TOKOBBIX 3aIIUT TPaHC(HOPMATOPOB.

KM-10  Oruer no JIB 6. M3y4enne ra3oBoii 3amuThl TpaHncpopmaropa.

KM-11  PacuetHoe 3amanue: Pacuer TOKOBBIX 3alllUT YYaCTKOB 3JIEKTPOIHEPTETHUECKON CUCTEMBI
110-10 xB (mo BapuanTam)

Bup l'lpOMe)KyTO‘IHOi;I aTTeCTAlluM — DK3aMCH

TpyaoeMKoCTh IUCHUIUIMHBI= 6 3.€.

Howmep | Paznen KM
pasne- | aucuun- | Mpgexc KM: ) KM-2 | KM-3 | KM-4 | KM-5 | KM-6 | KM-7 | KM-8| KM-9 [KM-1(0 KM-11 | Dkx3amen
Jjga JINHBI )

OO0mIHe BOIIPOCHI
BBITIOJTHCHHUS

1 pENEHHON 3alUThI + + + +
ANIEKTPOIHEPTeTH-
YECKUX CHUCTEM

2 TOKOBBIE 3aIUTEI + | + + + + + +

3aIuThI,
yCTaHABIUBACMBIC
3 Ha OTAEIbHBIX
JJIEMEHTaX
AIEKTPOIHEPTETH-
YECKUX CUCTEM

MusaumaneHbI 6aiut 3a KM | 2 2 2 2 2 2 2 2 2 2 20 20

MaxkcuMmaneHbi 6amt 3a KM | 3 3 3 3 3 3 3 3 3 3 30 40




MuHHCTEPCTBO HAYKH M BbicLIero odpa3osanus P®
DenepajibHOE TOCYIapPCTBEHHOE OI0KeTHOE 00pa30BaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHUA
«HauunoHaJIbHBIN HCCIEA0BATEIbCKHI YHUBepcuTeT « MW

dOumana OI'bBOY BO «HNY «MDHU» B r. Borkckom

Hanpasiaenue noarorosku: 13.03.02 JiiekTpo3HepreTuka M 3JIeKTPOTEXHUKA
IIporpamma 6akanaBpuarTa: JaeKTPOIHepreTHYeCKue CUCTEMbI U CeTH;
KBamundukauus (creneHb) BHIMYCKHUKA: DaKkajlaBp

®opma 00yueHHsI: OYHASA

OneHouHbIe MaTepHuaJibl IO TUCHUILIMHE

B1.B.21 PEJIEUHASA 3AIUTA SJEKTPOSIHEPTETUUECKUX CUCTEM

Bosxexkmnii 2020



OneHouHble MaTepualibl 10 JUCHUIUIMHE IpPEJHA3HAYEeHbl [UIsI OLIEHKHU: JOCTHKEHUS
00yJaromuMuCs 3aIUIaHUPOBAHHBIX PE3YNIbTaTOB OOYUYEHUS [0 AUCLUILIUHE, 3Tana (OPpMHUPOBAHHUS
3aIJIAaHUPOBAHHBIX KOMIIETEHLIUN U YPOBHSI OCBOCHMSI TUCLUIUINHBI.

OneHouHble MaTepHalibl MO JUCIUIUIMHE BKIIOYAIOT OLEHOYHBIE CPENCTBA Ul MPOBEACHUS
MEPOTPUATHI TEKYILIEr0 KOHTPOJISl YCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTeCTal|H.

OneHouyHble cpeacTBa UI OLEHKH 3aIlJIAHUPOBAHHBIX pe3yJIbTATOB OOy4YeHHUSI IO
AUCHUILINHE, COOTHECEHHBIX C MHANKATOPAMHM JOCTH/KEHUs KOMIIETEeHIIUIM:

Kompl
3arTaHUpPOBAHHBIEC PE3YJBTATH 00YUCHHS WHIMKATOPOB O1ieHOYHOE CPESICTBO
10 TUCIUIUINHE JOCTHIKCHHS (THI ¥ HAUMEHOBAHUE)
KOMIICTCHIIUHN
3HaTh:
- o0ImIMe TMPUHIIUIIBI BBIMIOJTHEHUST peleiHHOM otuethl JIB No 1, No2,
3aIIUTHI JJIEKTPOIHEPTETUYECKUX CUCTEM IK-1.1 pacuerHoe 3aaanue (PI'P),
9K3aMEH
- BUJABl U IPUHIUIOBI JCHCTBUS OCHOBHBIX Kp ¢ Ne 1 o Ne4,
3aIAT JTUHUH, CHJIOBBIX TpaHC(HOpMaTOpoB K-1.2 JIb ¢ Ne 3 o Ne6,
' pacuetHoe 3ananue (PI'P),
HK3aMEH
Ymersb:
-PacCYUTBHIBATH YCTABKA OCHOBHBIX TOKOBBIX Kp ¢ Ne 2 o Ne4,
3alUT, yCTAHABIMBAEMBbIX Ha OTACIIbHBIX IK-1.1 pacuetHoe 3ananue (PT'P),
AJIEMEHTaX AIEKTPOIHEPTETUYECKUX CUCTEM DK3aMEH
-TI0JIb30BaThCS TPAPUICCKUMHU U Kp ¢ No 2 1o Ne4,
aHATUTUYECKUMHU METOIaMH IS K-1.2 JIB ¢ Ne3 mo Ne5
COTJIACOBAHUS 3aIIUT MEXKIy COO0M pacuetHoe 3ananue (PT'P),
9K3aMEH

Conep:xanue oueHOYHbIX cpeacTB. lllkasa u kpuTepun oueHUBaHUS

KonTpoJbHbIE padoThI:
Kp Nel «PacyeT MmakcMManbHBIX TOKOBBIX 3aIUT JIUHUI»

3ananue: /{1 U3BECTHBIX TOKOB KOPOTKOTO 3aMbIKAHUS B XapaKTEPHBIX TOUKAX PaCYETHOU
cxeMmbl (puc.l), ucxons u3 pacnoioxxkenuss P3 Ha nunHusx snektpocHadxkenus 110 m 10 B,
HE00XOIUMO:

110 kB M

K1, ) 10 kB o ey — K5 _ g

Cucrema | >— W1 : Y e )

1€ O

II./" \'I‘ ‘—\____/"
A
N
Skac

J3I1-110 kB

Puc. 1. YuacTok pacnpeneianTensHoi cetn
1) PaccuntaTh HOMHHaNbHBIE M MaKCHUMalbHblEe TOKH, MPOTEKAIOIIME MO OTIEIbHBIM yyacTKaMm
pacueTHoit cxemsl (puc. 1).
2) BriOpaTh n3MepuTeNbHbIE TPAHCPOPMATOPHI TOKA IS peIeHHBIX 3alUT. MecTo pacnookKeHus
3alUT MOKAa3aHO HA pacYeTHON CXeME COOTBETCTBYIOLUIUMH BBIKIFOUATEISIMHU.
3) Paccuurate MT3 nunuit (P3-1 ycranosiena B Hauvane smuauii W1(W2); P3-3 ycraHoBieHa B
Havaine nmuann W3; P3-4 ycranosiena B Hadane niuann W4).
Bun pene: P3-4 — snexkrpomexanuueckass ¢ pene PT-40; P3-3 — snekrpomexanundeckas (uis
HeueTHbIX BapuanToB — PT-80; st uetHbix BapuantoB — PTB); P3-1 — mudposast.



ITo pe3yasTatam CPC BbIcTaBJIsIETCS:
— 3 Oauia, eclii IPaBUIILHO BBITIOJIHEHO HE MeHee 80% 3amanuid.
— 2 0aa, eclii IPaBWIBLHO BbITIOJIHEHO 50...79% 3amanuii.

Kp Ne2 «PacueT MrHOBEHHOI TOKOBOM 0TCEUK»

3ajaHue:

Paccuurare nepssie crynienu P3 nunmii (puc.l: P3-1 - TO - ycraHoBieHa B Hauase JIMHHUH
W1(W2); P3-3—TO u HTO - ycranosiena B Hadasne quaun W3; P3-4 - TO ycraHoBiieHa B Havase
muann W4). Bua pene: P3-4; P3-3 — anekrpomexanndeckue ¢ pene PT-40; P3-1 — nudpossre.

ITo pesyastatam CPC BbIcTaBJAsSIETCS:
— 3 Gaya, eciiv MPaBWIIBHO BHITIOJIHEHO HE MeHee 80% 3amanHuii.
— 2 6anna, ecnu mpaBWIbHO BhIMOJHEHO 50...79% 3amanuid.

Kp Ne3 «Pacuer MT3 ¢ KOMOMHUPOBAHHBIM MYCKOM MHUHUMAJIBLHOTO HATNIPAKEHHD

3ajaHue:

Paccuntare MT3 nuaun W3 ¢ myckom 1o Hampspkeruto (puc.l). Bum pene:
anekrpomexanunyeckue pene tuna PT-40 u PH-50. CpaBHUTH 4yBCTBUTENBHOCTh 00bIYHON MT3 1
MT3 ¢ myckoM IO HaIpsHKEHUIO.

ITo pesyabtaTam CPC BbIcTaBjsSIETCS:
— 3 Gaya, eci MPaBWIIBHO BHITIOJIHEHO HE MeHee 80% 3amaHuii.
— 2 6aya, ecnu mpaBHWIbHO BhITOJHEHO 50...79% 3amanui.

Kp Ne4 «Pacuer qudpepeHunAIBLHBIX 3AIMT TPAHCHOPMATOPOB»
3ajaHue:
Paccunrtate mpomosbHyI0 auddepeHnuanbayo 3anmTy Tpanchopmaropa T1 u TOKOBYrO
OTCEUKY 3TOTO ke Tpanchopmaropa (puc.l).
ITo pesyabtaTam CPC BbicTaBjsIETCS:
— 3 Gaya, eciy MPaBUIIBHO BBITIOJIHEHO HEe MeHee 80% 3a1aHuid.
— 2 6aya, ecny MpaBHIbHO BhINOJHEHO 50...79% 3amanui.

OTt4eTnl J1a00paTOPHBIX PadOT (YCTHOE coOecel0OBaHuUe 110 TeMe):
JIb 1. [lpunuun pelcTBUsA, YCTPOMCTBO H Ha3zHaueHue TpaHchopmaropa Toka. I[IpoBepka
M3MEpUTENbHBIX TpaHChopMaTOopoB Toka. CHATHE XapaKTEpPUCTUK HAMArHUYUBAHUS CEplICYHHKA
TT
JIb 2. YCTpo#cTBO U CXEMBI COCAUHEHHs TPaHCHOPMATOPOB HANPSDKEHUS B PENEHHON 3amuTe U
u3MmepeHusix. [IpuHIMN [AEHCTBUSA, YCTPOWCTBO, Ha3HauY€HHWE U THUIBI TpaHCHOPMATOPOB
HaIpsKEHUs
JIB 3. MakcumainsHoe pene Toka PT-40. M3yuenne TokoBbix 3amut: MT3 u TO
JIB 4. 3ydyeHne KOHCTPYKLMH U MPUHLINIIA EHCTBUS HAMPABICHHBIX CETEBBIX 3aIUT.
JIB 5. V3ydenue TOKOBBIX 3alIUT TPaHC(HOPMATOPOB.
JIB 6. V3ydenue ra3oBoii 3a1uThl TpaHchopmaropa.
Ilo pe3yabTaram codece10BaHMS BbICTABJISACTCS:

— 3 Gayuta, eciy paBUIIbHO 0TBEeYeHO Ha 80% 1 Gosiee BONIPOCOB.

— 2 Gayu1, eciiu paBuIIbHO 0TBeYeHO Ha 50...79% Bompocos.

Pacyernoe 3axanue
Tema: «PacyeT TOKOBBIX 3aIIUT YYACTKOB dJIEeKTpoOIHeprernyeckou cucrembl 110-10 kB» (o
BapUaHTaM)



|. Boinonnumo:
@ Jlns 3ajaHHOM CXeMBbl 2JIEKTPOCHAOKEHUS (BO3AYLIHOM JIMHUU
121xB anekTponepenay) Hamnpsbkenuem  110-100 kB cnpoektupoBathb
1 HEHAIPABJICHHBIC TOKOBBIE 3AIUTHI OT MHOTO(A3HBIX U OJHO(A3HBIX
Q KopoTkux 3ambikanuil (K3), a Takxke TOKOBYIO U MU dHepeHIIHATBHYIO
3anuty Tpanchopmaropa T.
W1 Il. Hcxoonvie Oannvie ons saoanus:
[MapameTpsr cutoBoro tpanchopmaropa T: TMH-6300/115/11.
Cxema u rpymma coequHeHns 00MoTok — Y-N/A-11
Q2 W1 — OngHouenHast muHAS 0€3 TPOCOB
110 xB Jnvna auaun W1 — 40 kv
Marepwuan npooga BJI W1 — A-95
T JononuurtensHas Harpy3ka Ha muHaX 10 kB: lpaemax=150 A.
10 B Tun toxoBeix pene P3 1: | crymenr — TO — 113, |l crymenp —
TOB(HTOB) — L13, Il ctynens — MT3 — 113 T3HII
Tumn TokoBeIx pene P3 2: | crymens — TO — PT-40
Tun ToxoBbix pene P3 3: I, Il crynens — TO — PTM, Ill cTtynens —
l w2 MT3 - PTB
I11. Texnonoeusa evinonnenus 3a0anusi:

1. Paccumrtarp TOKM K3 (Tpexdasubiii, nByx(dasHblii, oaHO(DA3HBIN, YyIapHBIA TOK,
JIEHUCTBYIOIEE 3HAUYCHHUE YAAPHOTO TOKa), COCTABUTh CBOJAHYIO BeaoMocTh TOKOB K3. Touku K3 u
COOTBETCTBYIOIIME MM 3HaueHHss TOkoB K3 B A (Tpexdasznoro m aByxdaznoro mius smHun W2;
Tpexdaznoro, nByxdaznoro u ogHodaznoro s guanu W1) HaHeCTH Ha PaCUETHYIO CXEMY CETH.

2. Onpenenuts mapamerpsl 3amutel BJI W1 110 kB ot mHOrodaszusix K3. Beiopars tumsl
pelne, UCTOJIb3yeMbIX B CXE€ME, pacCuuTaTh TOKU cpabaThIBaHUS CTYIEHEH 3alllUThl U TOKU pEIe;
BBIOpATh YCTAaBKH peJie MO TOKY M BPEMEHH, MPOBEPUTH YYBCTBUTEIHHOCTD 3allUThl. ONpenenuThb
napameTpsl 3amuTthl BJI W1 110 kB ot ogHodazueix K3. BriOpats Tl perne, UCroab3yeMbIX B
cXeMe, paccuuTaTh TOKH cpadaThIBaHUs CTYIEHEW 3aIUThl U TOKHU pejie; BIOpaTh YCTaBKHU pelie 1o
TOKY M BpPEMEHH, INPOBEPUTHh UYBCTBUTEIHLHOCTH 3alIUThl. COCTaBUTH KapTy CEIEKTUBHOCTH, Ha
KOTOPOii 000CHOBaTh o0OecrieueHne ceaeKTuBHOCTH ericTBus Beex 3amuT BJI W1 110 kB u BJI W2
10 xkB. BeiOpats ycraBku mis 3amuthl Tpanchopmatopa T 110/10 kB. JduddepenimansHas 3ammura
tpanchopmartopa asyxcryneHuaras (TO u JAT3). BeiOpaTh TUIBI pee, UCIONB3yeMbIX B CXEME,
paccuuTaTh TOKH cpaOaThlBaHMs CTyNEHEH 3allUThl U TOKU peJie; BBIOpaTh YCTaBKHU pelle.
Omnpenenuth K03(h(HULIKUEHTHI YyBCTBUTEIBHOCTH 3AIIUT.

3. [loctpouTs xapakTepucTHKH 3aBUCHUMOCTH TOKOB K3 oT mnunbl nuHuu. TlokasaTs 30HBI
JeMCTBHS TOKOBBIX OTceuek. Ha xapaktepuctrke 3aBUCUMOCTH TOKOB K3 OT JJIMHBI JIMHUU yKa3aTh
30HBI JIEHCTBUS Bcex crymeHel 3amuT. COBMECTUTh 3aBUCUMOCTh TOKOB K3 OT IMHBI JHHHM C
3aBUCHUMOCTBIO BpEMEHH cpabaThIBaHUs 3alIUTHI OT JJIMHBI TUHUH. YKa3aTh BpeMs cpabaThIBaHUS U
MPOTSHKEHHOCTD 30H JICHCTBUS 3aIIUT.
3a BbINOJIHEHHE PACYETHOI0 32/IaHUS BHICTABJISIETCS:

— 30 GamoB, eciiu BHITIOJHEHBI BCe TPEOOBAHMS K HAMMCAHUIO U 3AIIUTE PACUETHOTO 3aaHUS:
obo3HayeHa mpoOnemMa u O0OOCHOBaHA €€ aKTyalbHOCTb, CJAETaH BEPHBI pacyer,
chopMynUpOBaHbl BBIBOJBI, T€Ma PACKPBITa MOJHOCTHIO, BBIAEPKAH 00BEM, COOIIOACHBI
TpeOOBaHUsI K BHEIIHEMY O(OpPMIICHHUIO, JaHbl MPABUIbHBIE OTBETHl Ha JIOTIOJHHUTEIbHBIC
BOIIPOCHI;

— 21-29 Ganna — ocHOBHBIE TPeOOBAHMS K PAaCU€THOMY 3aJaHHUIO M €TO 3alllUTe BHITIOJTHEHHI,
HO TIpU 3TOM JOMYIIEHbl HEAOYETHL. B 4YacTHOCTH, UMEIOTCS HETOYHOCTH B pacyeTax;
OTCYTCTBYET JIOTHYECKasl TOCIEIOBATEIbHOCTh B CYXACHHUSX; WMEIOTCA YIYIICHHUS B
ohOopMIICHHH; HA JOTIOJHUTENIBHBIE BOIIPOCHI MPH 3aIUTE JaHBI HETIOTHBIE OTBETHI,

— 20 GamoB, €clii UMEITCS CYIIECTBEHHBIE OTCTYIUICHHsSI OT TPEOOBaHUN K BBIMIOJHEHUIO
pacueTHOTO 3a/JaHus, OJHAKO BCE pa3feNbl B TOW WIM WHOW Mepe MPHCYTCTBYIOT. B
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YaCTHOCTU: B pacyceTtax HAOIIYHICHLI (I)aKTI/I‘-IGCKI/Ie OIIMOKKN WA Inpnu OTBCTC Ha
AOIMOJIHUTECIIBHBIC BOIIPOCHI; BO BPEMS 3allIUTHI OTCYTCTBYCT BBLIBO/I.

HpOMe)KyTO‘lHaH arrecranmuda

7 cemecTp

IK3aMeH
DK3aMEeHAITMOHHBIM OMJIET BKIIIOYACT JIBA TCOPETUUSCKUX BOMPOCA U KAYSCTBECHHYIO 3a1a4dy.

[Ipumepbl BOIIPOCOB K AK3aMEHALMOHHBIM OUJIETaM:

1.
1.
2.

15.

16.

17.

18.
19.

Haznauenue u Buspl P3 a5ekrposHepreTHueckux CUCTeM

Knaccugukarus 3amuT JeKTPUIECKUX CeTer

Knaccudukanus pene (o pody BeJIWYUHBI, BbI3bIBatOIIEH cpabaThIBaHKE, IO CIIOCOOY
MOAKIIIOUEHUS K 3alUIIaeMOMY OOBEKTY, IO Coco0y BO3/AEHCTBUS HA KOMMYTAI[MOHHBII
anmnapar, 10 IPUHLUITY CPaBHEHUS 3JIEKTPUUECKUX BEJIUYUH, 10 GYHKIHOHAIBHOMY
Ha3HAYCHUIO)

Oynkunu P3 1 0TKa3bl GYHKIIMOHUPOBAHMUSL.

TpeGoBanus K peJICHOMN 3aInuTe

CrpykTypHas cxema YCTPONCTB 3alUT U OCHOBHBIE aJITOPUTMbI (YHKIIMOHUPOBAHUS 3aLTUT
OCHOBHBIE PEKHUMBI CETH

Oco0Oennoctu BoinoaHenust P3 39C

TpancdopmaTopsl Toka B ycTporictBax P3: ocHoBHBIE mapameTpsl TT

TpancdopmaTopsl Toka B ycTporictBax P3: morpenmrHocTr u kitaccbl TouHOCTH TT

. PacueTHas npoBepka TpaHchopMaTOpOB TOKA: IMPOBEpKa Mo 1 ycinoBuio

. Pacuetrnas npoBepka TpaHcpopMaTOpOB TOKA: MPOBEPKA MO 2 U 3 YCIIOBHIO

. PacueTHas npoBepka TpaHchOpMaTOpPOB TOKA: CIIOCOOBI yMEHBLIECHUS MOTPEIIHOCTEN

. Tparcopmaropsr HanpspKeHUS B cxemax P3

. 3ammra pacrnpeaenuTeNbHbIX CeTel MIIaBKUMHU MPEJOXPAHUTEISIMU: OCHOBHBIE JJAHHbBIE

MpeoXpaHUTENEH

3amura pacnpeaenuTeIbHbIX CeTeH TIIaBKUMH MPEIOXPAHUTEISIMU: PACUCTHHIC
BPEMSITOKOBBIEC XapaKTEPUCTUKHU TIPEIOXPAHUTEIICH

3amuTa pacnpeaeauTeIbHbIX CeTel MIIaBKUMU IPEI0XPaHUTEIIMU: BBIOOP MapaMeTpoB
MpeAoXpaHUTENICH

MakcumanbHbIe TOKOBBIC 3aIIUThI: IPUHIIUI JCUCTBHUSA U 00ECIIEYCHUE CEIICKTUBHOCTH
MakcuManbHbIE TOKOBBIC 3aIIUTHI: PACYET YCTABOK 3aIUTHI.

MakcuMalibHBIE TOKOBBIC 3aIIUTEL: cXeMbl MT3

Bapuanm 3a0auu x sx3amenayuonHomy ounemy:
1. Ha tpanchopmarope T1 ycranoBiena npogonbsHas nuddepeHipanbaas TOKoBast 3alluTa.

Tpeoyemca:noxkazams mMemoouKy pacuema, 3ANUCAE OCHOGHbLE
dopmynt 6€3 noOcmanoeKu YUCI06bIX 3HAYECHU

1 1) Onpenenuts BTOpUYHBIE TOKM B IUIeYax 3amuThl. OnpenenuThb
MIePBUYHBIN TOK HebamaHca.

10B  2) [IpoBectu MIPOBEPKY BO3MOXXHOCTH HCIIOJIB30BAHMS

04

H1

Ilapamempor mpancgopmamopa T1I.
= TMH-2500/35/11 - Y/[1-11;
35xB
01 - Buo u ouanason pezynuposanus nanpsicenus:
PIIH B neliTpanu BH=4 x 2.5%
w1 Tox kopomkoco 3amwvikanus 3a mpancghopmamopom HH 10 «B:
e 35xB 105 =51%A
T
03

3) IIpoBecTr NpOBEPKY BHIIIOJIHEHUS 3aLIUTHI.

05 ? 06 g depeHnanbHOM OTCEUKH.
H2
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Bpewms noarorosku orseta — 60 MUHYT.
ITo pe3yibTaTaM OoTBeTa HA IK3aMeHe BbICTABJIAETCS:

— 36-40 GayioB, eciu TMPaBWIBHO BBIMIOJHEHO NPAKTHUECKOE 3alaHue, W TIpU OTBETE Ha
BOIPOCHI HIK3aMEHALIMOHHOTO OWjieTa W Ha JIOMOJHUTEIbHBIE BOMPOCH OOYYaIOLIHIACS
MOKa3aJ, 4TO BJIAJEET MATepPHaJOM W3yYCHHOH MUCHIUIUIMHBI, CBOOOJHO TMPUMEHSET CBOU
3HAHUS 7151 OOBSCHEHUS PA3IMYHBIX (PAKTOB WM PEIICHUS 3a/1a4;

— 26-35, ecu MPaBUIIFHO BBITIOTHEHO MPAKTHYECKOE 3a/IaHUE MM B HEM JOMYIIEHO He Ooee
OJTHOW OMIMOKH, KOTOpast ObLIa CaMOCTOSITEIbHO MCIPABIeHA 00YJaIOMIMMCS, M TP OTBETE
Ha BOIIPOCHI 3K3aMEHAI[MOHHOTO OujieTa M Ha JOIMOJIHUTEIbHbIE BOIPOCHl OOydaromuics
JIOTTyCKaeT HerpyOble OIMHOKHY;

— 20-25 6amnoB, ecny B BBITIOJHEHHOM MPAKTUYECKOM 33/aHUU JIOMYIICHBI TPyOble OMINOKH,
KOTOpBbIE 3aTEM MCHPAaBJICHBI 00yJaoIUMCS [TPH YYaCTUH dK3aMeHaTOpa WK MPaKTUYECKOe
3a/laHUE HE BBIMIOJIHEHO B MOJHOM 00beMe, HO OOyYaroUIUICs CMOT JIOBECTH pELIEHUE 10
KOHLIa IPU y4acTUH SK3aMEHATOpa, U B OTBETaX Ha BOIPOCHI 3K3aMEHALMOHHOIO Ouiera
JIOTTYIIEHBI OITUOKH.
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