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I[IpomMe:kyTouHasI aTTeCTAIMS:
3a4eT C OLIEHKOM
JK3aMeH 2 cemecTp —2,5 yaca

3aliuTa KypcoBoro HpOGKTa/paGOTLI

Kountpous:

9K3aMEH 2 cemecTp — 33,5 4yaca

Boskeknii 2020



[TPOT'PAMMY COCTABNMIJI:
W.o. 3aBenyromiero kadeapoit kapeapsl

F 4

p

/'/
e

Du, K.T.H., JOLEHT E.I'. 3ennna

(OIKHOCTB, YUCHAsl CTEIICHb, YICHOE 3BaHUE) ‘(moxmifics) (pacimppoBKa IOIIUCH)
W.o. 3aBenyroriero kadeapoit kapeaps -
Oud, K.T.H., JOICHT )j}‘ E.I'. 3ennna

(na3Banue kadeapsr) (nSammch) (pacumpoBKa MOIMUCH)

PYKOBOI[I/ITGJ'IL O6paSOBaTeHBHOﬁ IIporpaMmbl
Jorent kadeapsr Dud, K.T.H., TOUEHT Ky B.H. KypbsiHoB

(IOIKHOCTB, yYeHast CTENEeHb, YyYEHOE 3BaHKE) (ﬁoafmiu,) (pacumppoBKa MOANKCH)

COTJIACOBAHO:
W.o. 3aBenyroriero kadeapoit kKapeaps
Oud, K.T.H., JOICHT

’ 4

/'/
S

E.I'. 3ennna

(nazeaHue kageopul)

"(nodnﬁcz; )

(pacwugpposka noonucu)



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

Hanpagiienue noaroroBku: 13.03.02 DjieKTpo3HepPreTUKa M 3J1eKTPOTEXHUKA
IIporpamma 6akanaBpuara: LludpoBbie cucTeMbl pesieiiHoOl 3alIUTHI 1 ABTOMATUKH;
KBamndukauus (creneHb) BHIMYCKHUKA: 0aKajlaBp

®opma 00yueHHsI: OYHASA

OneHouHbIe MaTepHuaJibl IO TUCHUILIMHE

B1.B.15 PEJIEUHASA 3AIIUTA SJEKTPOSHEPTETUUYECKUX CUCTEM

Bosxexmnii 2020



OneHouHble MaTepualibl 10 JUCHUIUIMHE IIpPEJHA3HA4YEeHbl [UIs OLIEHKHU: JIOCTHKEHUS
00yJaromuMuCs 3alUIaHUPOBAHHBIX PE3YIbTaTOB OOYUYECHHUS 10 AUCUUILIMHE, 3Tana (OPpMHUPOBAHUS
3aIUIAHUPOBAHHBIX KOMIIETCHIMI U YPOBHS OCBOCHUS JUCLUIIIIMHBL.

OneHouHble MaTepHallbl M0 JUCLUIUIMHE BKIIOYAIOT OLIEHOYHBIE CPEJCTBA JAJSl IPOBEICHUS
MEPOIPUATUHI TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOHN aTTECTALMH.

OneHouHble cpeacTBa UI OLEHKH 3aIlJIAHUPOBAHHBIX pe3yJIbTATOB OOy4YeHHUSI IO
AUCILHUILIMHE, COOTHECEHHBIX ¢ HHAUKATOPAMM J0CTHKEHHS KOMIIETCHIIMI:

Kombl
3arTaHUpPOBAHHBIC PE3YIBTATH 00YUCHHS WHMKATOPOB O1ieHOYHOE CPEeICTBO
10 AMCLUIUIMHE JAOCTHXKEHUS (TUII 1 HAMEHOBAHUE)
KOMIICTCHIIUHU

3HaTh:
— o0lIMe MPUHIUIBI BBHIOJHEHUS peeitHON K-1.1 otuetsl JIb Ne 1...5,
3aIUTHI ANEKTPOIHEPTETUUECKUX CUCTEM HK3aMEH
— BUJbI U IPUHIMIIBI ACHCTBUS OCHOBHBIX U otuerel JIb Ne 1...5,
PE3EPBHBIX 3aLIUT JTUHUN MK-1.2 JK3aMeH
AJIEKTPOIHEPTETUUECKUX CUCTEM
Ymersb:
— TOJIb30BAThCS TpadUUECKUMH U otuersl JIb Ne 1...5,
aHAJIMTUYECKUMU METOJAMU JIJIs MK-1.1 KOHTpoJIbHast pabota Ne 1, 2
COTJIACOBAHUS 3aLIUT MEXIY CO00M 9K3aMEeH
— pacCUMThIBaThb YCTaBKM OCHOBHBIX U otuetel JIb Ne 1...5,
PE3EPBHBIX 3aIIUT JIMHUAIN IK-1.2 KOHTpoOJIbHAs paboTa Ne 1, 2
AJIEKTPOIHEPTETUYECKUX CUCTEM HK3aMEH

Conep:xanue oueHOYHbIX cpeacTB. lllkana u kpuTepun oueHUBaAHUS

KonTpoJbHbIE padoThI:

Kp Nel «Pacuer pesepBubIx 32T JIII I3IC»
3ajanue: /[ M3BECTHBIX TOKOB KOPOTKOI'O 3aMbIKaHUSl B XapaKTEPHBIX TOYKAaX pacyeTHOMU

cxemsbl (puc.l), ucxons u3 pacnosioxxenust P3 va muausax 99C 330 u 110 kB, Heo6xoaumo:
K1 330 xB K2 1 110 kB

p"|

H,

Puc. 1. YuacTok pacnpeneianTensHoi cetn

1) PaccuuTars yctaBku pezepBHbIX TOKOBBIX 3amuT JIDII 330 kB u 110 kB (puc. 1): MT3, TO u
TOB, BeimmonHeHHyo Ha MYP3.
2) CornacoBaTb BbIOpaHHBIE 3alllUTBl MEXKIy COOOH, MOKa3aB HUX TpapHUuecKd Ha Kapre
CEJIEKTUBHOCTH.
ITo pesyabTatam CPC BbIcTaBJSIETCS:

— 9...10 6amnoB, ecnu npaBuiIbHO BhIMoIHEHO (90...100)% 3amanwuii.

— 7...8 6annos, ecnu nmpaBuiIbHO BeIMoIHEHO (70...80)% 3amanuii.

— 5...6 GannoB, ecnu MpaBUIBHO BEIMOTHEHO (50...60)% 3amanuii.



Kp Ne2 «Pacder ocHOBHBIX 32Ut JIJII 9IC»
3ajaHue:
Paccuurate quctanumonnyto 3amuty (uiau Ad3) muaunit W1, W2 (puc.1), BeINoJHEHHYIO Ha
MVYP3.
ITo pesyastatam CPC BbIcTaBJAsSIETCS:
— 9...10 6amnoB, ecau mpaBuiIbHO BIMOIHEHO (90...100)% 3amanuii.
— 7...8 bayoB, ecnu npaBuiIbHO BeIMOaHEHO (70...80)% 3ananmid.
— 5...6 6annoB, eciu MpaBMIIbHO BEIMOIHEHO (50...60)% 3axanuii.

OTtueThl 1a00paTOPHBIX PadoT (ycTHOE codece0BaHME MO TeMe):

JIb 1. W3yuenue npuHuuna AelcTBUs, ycTpoicTBO U HazHaueHne MT3 JIDII.
KoHTposbHBIE BOITPOCHL:
1. Kak obecneunBaercs cenektuBHOCTE MT3 JIDII?
1. Tlo xakum ycioBUsSM BbIOMpaeTcs TOk cpabaTeiBanust MT3?
2. Kaxum 00pa3zom olleHUBaeTCs YyBCTBUTEIHHOCTE MT3?
3. Kakume cxeMbl MOAKIIOYECHHUS pejie TOKa KO BTOPHYHBIM IIETISIM TPaHC(HOPMATOPOB TOKA
HCTOJIb3YIOTCS TpH peanu3anui MT3? Ha3oBuTe UX JOCTOMHCTBA U HEJIOCTATKH.
4. Kaxk BpIOuparoTcs BeIAEPKKU BpemeHrn MT3?
5. Kak ompenensiercs cTyneHp celeKTUBHOCTU?
ITo pe3yabTaTam codece0BaHUS BbICTABJIACTCS:
— 8 GaytoB, eciy MpaBWJIBHO BHITIOJHEHO He MeHee 90% 3amanuii.
— 7 6amoB, ecnu npaBuiibHO BbINOJHEHO (70...80)% 3amanuil.
— 6 OamioB, eciu mpaBUIIbLHO BhINOJIHEHO (50...60)% 3amaHuil.

JIb 2. N3yuyenue nmpuHuMna AeicTBUS, ycTpokcTBO M Ha3HaueHue TO u TOB JIOIL
KonTpoJibHBIE BOITPOCHI:

1. Kak ob6ecnieunBaetcs cenekTuBHOCTh TO JIDIT?

2. Kaxkxoso nHaznauenue TO u TO c BeIIepKKOM BpeMeHU?

3. Ilo xakuMm ycnoBusM BeiOupaetcs Tok cpadbarbiBanusi TO u TO ¢ BBIIEPKKOM BpeMeHH?

4. Kakum oOpazom orieHuBaeTcs 4yBCTBUTENHHOCTE TO 1 TO ¢ BBIACPIKKOM BpeMeHH?

5. C KakuMU BBIIEP)KKAMU BPEMEHH BBINOJIHAIOTCS BTOPbIE CTYIIEHH TOKOBBIX 3alUT?
ITo pe3yabTaTam codece0BaHUS BbICTABJIAETCS:

— 8 bayu1oB, eciM MPaBHIIBHO BHITIOJIHEHO He MeHee 90% 3amaHuil.

— 7 6amoB, ecnu npaBuiibHO BbINoNHEHO (70...80)% 3amanuil.

— 6 6amioB, eciu mpaBuIIbHO BbINONHEHO (50...60)% 3amanuil.

JIB 3. M3yuyeHue npuHUUIIA JEHCTBUS, YCTPOMUCTBO U Ha3HaueHue /13 JIDII.
KoHTposibHBIC BOITPOCHI:
1. KakoB npuHIHI JEHCTBUS AUCTAaHITMOHHOM 3amuThl JIDII?
2. Kakue TOKM M HampspKeHUs JOJDKHBI OBITh TIOJIBEJCHBI K pelie COMPOTUBICHUS IS PabOThI
npu Mexypasneix K3?
[To xakuM yciaoBHUSM BeIOMpaeTcs TOK cpabarbiBaHus | cTymeHn TUCTaHIIMOHHOM 3aIUThI?
[To xakuM ycioBusM BeIOMpaeTcs TOk cpadarbiBanus |l cTynenu qucTaHIIMOHHON 3alTUTHI?
[To xakuM ycioBusM BeIOMpaeTcs Tok cpabarbiBanus |1l cTynenu aucTaHIIMOHHON 3alUTHI?
B dem 3akitouaercs NMpeuMyIIECTBO JUCTAHIMOHHOM 3alIUThI MO CPABHEHHUIO C TOKOBBIMU
3alIUTaMu OT MexaypasHbix K37
Kakxum o0pa3om o1ieHHBaeTCS YyBCTBUTEIHHOCTD AUCTAHIIMOHHON 3alTUTHI?
8. Kakas xapakrepuctuka cpabateiBanus ||l cTymenn qucTaHIIMOHHON 3aIUTHI TIO3BOJISET HE
YYUTBHIBATh MUHUMAJIFHOE COTIPOTHUBIIEHUE B pabodyeM pexume?

ok w

~



Ilo pe3ysabTaTam codece10BaHUsI BHICTABJISETCS:
— 8 6aioB, ecliv MPaBUIILHO BBITIOJIHEHO HE MeHee 90% 3amanuid.
— 7 6amoB, eciu paBwibHO BhINoNHEHO (70...80)% 3amanuii.
— 6 6amioB, eciiu mpaBWILHO BhITONHEHO (50...60)% 3amanuii.

JIb 4. U3yuenue npuHuuna AelcTBUs, yCTPONUCTBO U Ha3HaueHue JJP3.
KoHTposbHBIE BOIIPOCHL:
1. KakoB npunuun aeiictsus nupdepeHumanbHo-pazHoit 3amutel JIDI?
2. Kakum oOpasom wmH(popMmamus o ¢a3e TOka Ha JaHHOM KOHIE JIMHMM IE€peJacTcs Ha
IIPOTUBONOJIOXKHBIN KoHen JIDII?
3. Tlo xakuM yCIOBHSM BBIOMPAIOTCS YCTaBKH ITYCKOBBIX OpraHoB auddepennnansno-dasHoi
3amutsl JIDIT?
4. KakoB mnpuHIMO JeiicTBus HampaBieHHOW 3amutel JIOII ¢ BbICOKOYacTOTHOM
OJIOKHPOBKO?
5. C kakoii uensio B JI®P3 npuMeHSI0OTCS MyCKOBBIE OpPraHbl pa3HOi YyBCTBUTEIBHOCTU?
ITo pe3yabTatam cobdecel0BaHUsI BHICTABJISCTCH:
— 8 6aytoB, eciy MpaBWJILHO BHITIOJHEHO HE MeHee 90% 3amanuil.
— 7 6amoB, ecnu mpaBmwiIbHO BbIMosHEHO (70...80)% 3amanuii.
— 6 6ayoB, ecu mpaBWIILHO BBIMOJIHEHO (50...60)% 3amanuii.

JIB 5. M3yuyeHune nmpuHUHKIA IEHCTBHS, YCTPOUCTBO 1 Ha3HadeHue /(31
KoHTposnbHBIE BOITPOCHL:

1. K kakomy tuny 3amut oTHOcUTCS J[3J1?

1. TloctpoiiTe TOPMO3HYIO XapaKTEPUCTUKY U TIOSICHUTE Bce €€ mapamMeTphl U 00JIacTH.

2. UYewm xapakTepusyeTcsi TOPMOKECHHE C aalTUBHON XapaKTePUCTUKON?

3. Uto moHMMaeTcs Mo TEPMUHOM «aIalITUBHBIA KaHAJT CBSI3H»?

4. Kakue [OMOJHUTENbHbIE pPEXUMBl HEOOXOJUMO Y4YUTHIBaTh TIpU BbIOOpE Mopora
cpabareiBanust JI3JI, ycTaHOBJICEHHOW Ha JMHMM C TIOHWKAIOIIEH TMOACTAaHIIMEH Ha
OTBETBJICHUU?

5. HazoBuTe OCHOBHBIE THUIBI LU(PPOBBIX KaHAIOB, MNPUMEHSIEMbIX [UIs OpraHu3aluu
3alIUTHOTO KaHajia cBszu (3717

6. B yem oCHOBHBIE OTIMYKS MHOTOMOJIOBOTO U OJTHOMOJIOBOTO ONTOBOJIOKHA?

7. YKaxuTe 0COOCHHOCTH ONTHYECKUX MEepeaTIMKOB ¢ moauepxkoit WDM-texnomnoruu.

8. Kak moakmtouaercs ycrpoiictBo JI3J1 k MynbTUIIIEKCHPOBaHHBIM KaHaIam?

9. Ha3zoBuTe OCHOBHBIE CLIOCOOBI CHHXPOHHU3ALIUU IO BpeMEHH nostyKomIuiekToB J13J1.
Ilo pe3yabTatam cobecel0BaHUsI BHICTABJISETCS:

— 8 6ayu1oB, eciM MPaBUIIBHO BHITIOJHEHO He MeHee 90% 3a1anuid.

— 7 6amoB, ecnu npaBuiibHO BbINoNHEHO (70...80)% 3amanuil.

— 6 OamoB, ecnu npaBuiIbHO BbIONMHEHO (50...60)% 3amaHmuil.

IIpomeskyTouHas aTTecTalMA
7 cemecTp
9K3aMeH
DK3aMeHAIIMOHHBIM OMJIET BKIIIOYAET JIBa TEOPETUUECKUX BOMPOCA U KAYECTBEHHYIO 3aa4y.

ITpuMepbl BOITPOCOB K SK3aMEHAIIMOHHBIM OHIIETaM:

1. [punnun neiictBus u obecrieueHue cenexkrusHoctd MT3

2. CornacoBanue 3amuT M T3 110 4yBCTBUTEIBLHOCTH

3. MT3 ¢ 610KHpOBKO# MO HANPSHKEHUIO

4. Hanpasnenusie MT3: npuHIMNI 1eWCTBUS U BUIbI cXeM BKItoueHuss PHM

5. Hanpasnennsie MT3: Buabl cxem BkmoueHuss PHM, ocHOBHbIE mapameTpsl MO CMEIIAHHOMN
BEKTOPHOM JUarpaMMe



6. Hanpasnennsie MT3: oCHOBHbIE NapaMeTpbl MO BEKTOPHBIM AMAarpaMmam i CUHYCHOI'O U
KOCHUHYCHOTO peJie

7. 30Ha KacKaJHOTro JIEHCTBUS U MEPTBasl 30HA HANPABJICHHBIX 3aLUT

8. IIpunuun aeictBus u odbecneyenue cenekrusHocTd TO

9. HecenekTuBHBIE TOKOBBIE OTCEUKH C BBIIEPAKKON BpEMEHU

10. HTO 6e3 BBIAECPKKH BPEMEHU

11. TO Ha MarucTpanbHbIX TUHUIX

12. TO Ha MMHUSIX C IBYCTOPOHHUM IUTaHUEM

13. TpexcryneH4yaTble TOKOBBIE 3alTUThI

14. ToxoBble 3amuThl HyJaeBod mnociepoBatenbHoctd (T3HII) B cersx ¢ rimyxo3azemiieHHOU
HEUTPANIbIO

15. JlucTaHIMOHHBIE 3alTATHI

16. lnucranumonHsiil opran MYP3

17. ®axTopsl, BAUSIONIME HAa BUJ XapaKTepucTHKu /13

18. XapakTrepucTHKu cpabaTbiBaHNs AUCTAaHLIMOHHOTO OpraHa

19. YerpoiictBo 6mokupoBkH J[3 npu kauaHuax

20. Kputepuu otaenenus kayanuii ot pexumon K3

21. Buapt ocHoBHBIX 3auuT JIDII 1 TpeGoBanust, mpeabaBiasieMble K HUM

22. BeicokoyacToTHasi OJOKUPOBKA: MPUHIIUI JEHCTBUS

23. BricokouacroTHast 6mokupoBka MYP3 tunma B3 2704 031 HIIIT «3KPA»: ¢pyHknuonansHas
cxeMa U QyHKIMOHAJIbHbIE OpraHbl

24. [leticrue BUb npy HecMMMeTpUYHBIX M cCUMMETpUYHBIX K3 BHE 3amuniaeMoil 30Hbl

25. [erictreue BUb npu HecnMMeTprYHBIX 1 cUMMeTpUYHBIX K3 Ha 3ammnaeMoi JIMHAN

26. Jleiicteue BUb npu peBepce MOIHOCTH

27. leiicteue BUB Ha JIDII ¢ 0TBETBICHUSIMU U IPU HEUCIIPABHOCTAX B LIETSAX HATIPSIKECHUS

28. uddepennmanbro-hazHas 3amura: MPUHITAT ASUCTBUS 1 OCHOBHBIC Opranbl P3

29. JuddepenunansHo-hazHas 3amura: Kiaccu(UKAIUs MYCKOBBIX OPraHOB M IO YCJIOBHUSIM
npumenenust {3, ocobennoctu nmpumenenus MYP3

30. 1®3 MYP3 tuna B3 2704 081 HIII «OKPAy»: pynknuonanpHas cxeMa U (PyHKIIMOHAIbHBIC
Oprasbl

31. HeiictBue JJ®3 npu K3 Ha 3aniuiiaeMoit TMHUA

32. JeiictBue JJP3 npu peBepce MOUTHOCTH

33. IuddepenunanbHas 3amTa JIMHUM ¢ HU(PPOBBIM KaHAJIOM CBSI3U: PUHIIMI ASHCTBUS U
IIPEUMYILECTBA

34. InddepenunanbHas 3aliUTa JIMHUK ¢ HUPPOBBIM KaHAJIOM CBSI3U: 0COOEHHOCTH

BapuaHm 3a0a4u K IK3AMEHAYUOHHOMY 6wlemy:



rnc1 330 «B

w1 W2 w3 W4

P18 Fi iy Fi iy
nczty - fics

ws H1 "HZ2 H3  H4
we w7
T3 % T4 TS5
10xB 10 B 10 kB
Puc. 3

Tpedyemca: nokazamvs mMemoouKy pacuemada, 3anucagé OCHO8Hble (Popmynbl 6e3 nooCmanoeKu
YUCN06bIX 3HAYECHUIL

1) Omnpepenuth coctaB ocHOBHBIX 3amuT Yywactka JIOII 110 xB (puc.3). Omnpenenuts
HEO0OX0IMMOCTh MMPUMEHEHUS HAIIPABIIEHHBIX 3aIIUT.

2) [osicHUTH 3aIIUTHYIO XapakTepucTuky J1PD3.

Bpems noarorosku orseta — 60 MUHYT.
ITo pe3yibTaTaM OTBeTa HAa IK3aMeHe BbICTABJISAETCS:

— 36-40 GayioB, €cnu MPAaBMIIBHO BBITIOJHEHO INPAKTHYECKOE 3aJaHHe, U NpU OTBETE Ha
BONPOCHI HK3aMEHALIMOHHOTO OWjieTa M Ha JIOMOJIHUTEIbHbIE BOMPOCH! OOydaroUIuiics
MOKa3aJl, 4To BJAJEeT MaTepralloM H3y4eHHOH MUCHMIUIMHBL, CBOOOJHO NMPUMEHSET CBOU
3HaHUS 7151 00BSCHEHUS PA3IMYHBIX (PAKTOB WIN pEIIeHUs 3a/1a4;

— 26-35, eciii MIPaBUIILHO BBIMOJIHEHO NMPaKTHYECKOE 3aJaHUe UM B HEM JIONYILIEHO He OoJee
OJTHOM OIMIMOKH, KOTOpast OblIa cCaMOCTOSITEIbHO UCIPaBIeHa 00YJalOUIUMCs, U NPH OTBETE
Ha BOIPOCHI K3aMEHAI[MOHHOTO OMJIeTa W Ha JOMOJHMUTEIbHBIE BOMPOCH OO0ydarouIuiics
JIOITyCKaeT HerpyOble OINOKHY;

— 20-25 6amnoB, ecny B BBIIIOJHEHHOM MPAKTUYECKOM 3a/laHUM JIOMYIIEHbI IpyOble OIIUOKH,
KOTOpPBIE 3aT€M HMCIIPABICHBI 00YYaIOUIUMCS PH YYaCTUH SK3aMEHATOPA UM MPAKTHYECKOe
3aJJaHi€ HE BBINIOJHEHO B MOJHOM 00BbeMe, HO OO0YyJaroLIUiiCsl CMOT JOBECTH peIlIeHHEe J0



KOHIIa TP y9acTUU SK3aMEHATOPa, ¥ B OTBETaX Ha BOIPOCHI SK3aMEHAIIMOHHOTO Ouiera
JOTTYIIIEHBI OIITMOKH.

OneHka Mo AMCHUIUIMHE oOIpeneisieTcs B cooTBercTBuU ¢ IlonoxkenueM o OaibHO-
pelTuHrOBOM cucteme Uit cTyaeHToB (ummana HUY «M3OW» B 1. BomkckoM MO COBOKYITHOCTH
PE3yJIbTAaTOB TEKYLIETO KOHTPOJISA YCIIEBAEMOCTH M 3a4€THOU COCTABIIAIOLIUX.

B 3aBuCHMOCTH OT KOJIMYECTBA 0AJIIOB 3a JAUCHUIUIMHY BBICTABJIACTCA:

Ouenka KoaunvecTBo 0a/1/10B
OIICHKA S5 (KOTIIMIHOY) 90 — 100 6amoB
orieHKa 4 («X0opoImIo) 76 — 89 Gamios
oTleHKA 3 («yOBJICTBOPHUTEIHHO)) 60 — 75 Gamnos
OIIEHKA 2 («HEYIOBJIECTBOPUTEIHHO)) 0 — 59 6amioB
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