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1. EJIN 1 3AJIAYHU OCBOEHUSA JTUCIIUITJIMHBI
Ieiab10 ocBOCHUSA JUCHUILIMHBI — U3YYCHHUE BUOB PEICHHOM 3alUThl OCHOBHBIX 3JIEMEHTOB 3JIEKTPUUYECKON YaCTH S3HEPrOCUCTEM.

33}1aann JAUCHUIIIMHBbI ABJAIOTCH:
— U3YUCHHUC OCHOBHBIX BUJOB U IIPUHIUIIOB ,HeﬁCTBHH 3allUT JJICMCHTOB BHCKTpI/I‘{CCKOﬁ YaCTH SHCPIrOCUCTEM,
- an06peTeHHe HABBIKOB pacd€Ta TOKOBBIX 3allIUT Pa3JIUYHBIX 3JIEMCHTOB 3JICKTPOOHEPI€TUICCKUX CUCTEM.

q)OpMI/IpyeMBIG y 06yqafomer0cs1 KOMIICTEHIMU ¢ 3allJIaHUPOBAHHLIC PE3YyJabTAThbI 06y‘leHHH o JUCHUIINIMHE, COOTHCCCHHBLIC C
HHAUKATOPAMH JOCTHKCHUA KOMHeTeHHHﬁ:

Koa n HauMeHOBaHHe KOMITETEHIIUH

Koa n HauMeHOBaHHe MHIUKATOPA
JOCTHKeHHUS KOMIIEeTeHIMH

3annaHupoBaHHbIe Pe3yJbTATHI 00y4eHUs

I1K-1.Cnoco6en YIPABIIATH
TEXHOJIOTUYECKAM  000pYyJOBaHUEM,
BbIOMPATh CEpUITHOE U IPOEKTHUPOBATH
HOBOE 000pyIOBaHHE

[IK-1.1. BemonuseT cOop M aHANIW3 JaHHBIX
0 3aJIaHHOW TeMaTHKe, 000CHOBBIBACT BHIOOD
TEXHOJOTHYECKUX PEIICHHUHA

3HATh:

— o0mue  NpUHUUIBL  BBINOJHEHUS  PEIEWHON  3allluThl
3JIEKTPOIHEPIETUUECKUX CUCTEM;

yMeTh:

— TOJIb30BaThC IpaUUECKUMU U aHAJTUTUYECKMMU METOJaMU s
COTJIaCOBAHUS 3alUT MEXAY CO00H

IIK-1.2. HeMoHCcTpupyer [IOHUMaHUE
TEXHOJIOTHYECKMX  MPOLECCOB,  CHOCOOOB
ylpaBeHUs o0opyaoBaHHEM u ux

B3aUMMOCBA3b C 3ajaduaMU SKCIUTyaTaluu

3HATh:
— BHIbl, (YHKUHMOHAJIbHbIE CXEMbl M OCOOCHHOCTHU JAEUCTBUS
pEJIEHHBIX 3alllUT OCHOBHBIX JJIEMEHTOB DJIEKTPUYECKON YacTu
DHEPrOCUCTEM

yMeThb:

— paccuMThIBaTh YCTaBKM OCHOBHBIX 3aIllUT, YCTAHABJIMBAEMBIX Ha
OTJIEIbHBIX 2JIEMEHTAX 3JIEKTPOIHEPTreTUUECKUX CUCTEM;

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOTPAMMBI BO
JuctunnuHa 6a3upyercs Ha caeayomux guciurinHax: «TO2y, «IlepexoaHbie mpomecch.
Pe3ynbrarel 00pa3oBaHus, MOMydYeHHBIC TPU OCBOCHUH JUCIUILTUHBI, HEOOXOAMMBI TIPU BHITIOJTHEHHUE BBHITYCKHON KBaTU(UKAIIMOHHOW PaboTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpykTypa TUCHHUILIHHBI
OO11as TpyJOEMKOCTh JUCIUILTHMHBI COCTABIISICT 6 3aUETHBIX eMHUIL, 216 Jacos.

Pasznen aIucuuIUINHEL

Pacrnipenenenuie TpyZ0eMKOCTH pa3zena (B yacax) Mo BUaam

N S = . ConepxaHue caMOCTOSITETbHOU
Ne dopma IpoMEKyTOUHOM ° = E’( § y4eOHOi padoThl AP AGOThL
Q
n/n aTrTecTaluu 3 § é z KonraktHas CP Konr- P
(no cemecmpam) e O | Jlex | Ilp | JIa6 | KIIP | UKKII | TIA poJIb
IIpopaboTka U MOBTOpEHHE JIEKIIMOHHOTO
OO01mre BOPOCH! BHIMTOTHCHHUS ;"IaTep”ana'
. . ) ) ) ) 3y4eHHUE TUTEePATyPHI
1 peNeiHOM 3aIIUThI 29 7 6 3 8 16 [1]c.4-11, c. 12-19;
SJICKTPOSHCPICTUICCKUX CUCTCM [2] c. 4-8,
[7] c.4-14
[IpopaboTka W TOBTOpEHHE JEKIIMOHHOTO
Marcepuajia.
ToKOBBIE 3aIIUTHI Wzydenue nureparypsl
5 86 7119 9| 6 - - - | 52 - [1] ¢.20-38, c. 44-50;
[2] c. 6-9,
[7] c.15-31
IIpopaboTka U MOBTOpPEHHE JEKIIMOHHOTO
3amuThl, ycTaHABIUBAEMbIC Ha I“fIaTepHaﬂa'
3 OTJICIILHBIX JIEMEHTaX 41 7 7 4 2 - - - 28 - [f]ytclelgg?gjg.”epawpm
SIEKTPOIHEPTETHUECKUX CUCTEM [2]c. 11-28,
[8] c. 31-39
IIpopaboTka JIEKIMOHHOTO MaTepHaia u
4 Pacuernoe 3ananue (PI'P) 24 7 - - - - - - 20 - MaTeprasIoB MPAKTUK.
CornacHo rpaduky BeinosHenust PI'P.
DK3aMeH IPOBOAUTCA B IMTHCbMEHHOH
5 DK3aMeH 36 7 _ ) ) ) ) 25 _ 335 (dopme 110 OHIIeTaM C MOCIEIYOIUM
YCTHBIM OTBETOM
COTJIACHO MPOTrpaMMeE DK3aMEHA
HTroro: 216 32 | 16 | 16 - - 2,5 | 116 33,5




3.2. KpaTkoe coaep:xanue pa3aenoB. Tembl Jekuui

1. Obwue sonpocul 8bINOIHEHUS PENeUHOU 3aUUmbl JIeKMPOIHEPLeMULECKUX CUCeEM

Hasnauenue peneitHoil 3amuthl. TpeOoBanus K peneiiHoil 3amute. M3o0paxenue cxem
peNeHHON 3alIUThl Ha 4YepTekaxX. DJIEMEHTHl 3aiuThl. [IpyUHIUIIBI BBIOJIHEHUS YCTpOMCTB P3.
M cTOYHMKH ONIEPATUBHOIO TOKA.

2. Toxosvle 3auiumol

[Ipunuun paeicTBUs TOKOBBIX 3amuT. [IpuHIMN JEHCTBUS TOKOBBIX oOTceueK. (CXembl
orcedeK. OTCEYKM MIHOBEHHOIO JEHCTBHUS Ha JIMHUSAX C OJHOCTOPOHHHUM IUTAHHUEM.
HecenextuBHble oTceuku. OTCEUKHU HA JIMHUAX C IBYCTOPOHHUM NuUTaHUEM. OTCEUYKHU C BBIIEPIKKOU
BpEeMEHHU. 3anuTa JUHUM ¢ moMolpio MT3 ¢ He3aBUCHMOM BBIACPKKON BpeMEHHU. 3aliuTa JUHUHN ¢
nomotipio MT3 ¢ 3aBucuMoil Bbinepikkoi BpemMeHH. MT3 ¢ myckom (OJIOKHPOBKOH) OT perne
MUHHUMAJIBHOTO HAaNpspbKeHUsA. TOKOBas TpeXCTylneHdaras 3anuTa. TOKOBbIE 3alllUThl HYJIEBOU
[10CJIEI0BATEIbHOCTH.

JIMCTaHLIMOHHBIE 3allUThl OT MeXAy(]asHbIXx moBpexAeHu. HasHaueHue u BUABI
muddepeHmanbHbpIX  3amuT. [IpomonpHas nuddepennumansHas 3ammra JuHUR. [lonepeunas
mubdepennmanpras 3amura JuHUW. JuddepennmanbHo-Ga3zHas BBICOKOYACTOTHAS —3allUTa.
Heo0OxonnMocTh TOKOBOM HanpaBieHHOH 3alllUThl. VIHIYKIIMOHHBIE pelie HANpaBICHUsI MOIIHOCTH.
Cxema u npunuun aeiictBus TH3. Cxembl BKIIOUEHUS PEIle HANPABIECHUS MOIIHOCTH.

3. Bawumul, ycmauaenueaemvie HA OMOENbHBLIX JIEMEHMAX JeKMpPOIHEePSeMUUeCKUX

cucmem

Bunsl noBpexaennii TpanchopmaropoB. JuddepenimansHas 3amuTta TpaHchopMaTopoB.
Mepbl 10 BBIpaBHUBAaHUIO BTOPHUYHBIX TOKOB. Toku HebGanmanca B auddepeHiuanbHON 3aliuTe.
TokoBas 3amuTa ¢ MyCKOM I10 HAMPSDKEHHIO. 3aluTa TpaHC(HOPMATOPOB OT MEPETPY3KH.

3.3. TeMbl NIPAKTUYECKHUX 3aHATHH

IIP 1. Pacuet ToxoB K3 mis Ber6opa P3.

IIP 2. PacueT HOMHHAJIBHBIX M MAKCUMAJIbHBIX TOKOB. Br10Op TpanchopmaTopoB ToKa.

ITP 3. PacuetHas npoBepka TpaHcHOPMATOPOB TOKA.

ITP 4. Bri0op 1 mocTpoeHne BPEMSITOKOBBIX XapaKTEPUCTHK MPEIOXPAHUTEIEH.

ITP S. Bri6op napamerpo MT3.

ITP 6. Bri6op BpemeHu cpabaThIBaHUSI U TUIIA BPEMATOKOBBIX XapakTepucTuk MT3.

ITP 7. IlocTtpoenne 0OpaTHO3aBUCHMBIX OT TOKa XapakTepucTuk MT3 Ha kapTe CeNeKTUBHOCTH.

ITP 8. Pacuer MT3 ¢ KOMOMHUPOBAaHHBIM ITYCKOM MUHHUMAaJIbHOTO HAIPSKEHUS.

ITP 9. PacueT mapameTpoB MHOTOCTYIIEHUATBIX 3aLIUT.

ITP 10. I'papuueckoe nzobpaxenue 301 aeicreus MT3.

ITP 11. Pacuer 3ammt OT OAHO(MA3HBIX KOPOTKHX 3aMBIKAHHH B CETAX C HM30JHUPOBAHHOMN
HEUTPAIBIO.

ITP 12. Pacuer TOKOBBIX 3aIlUT HYJIEBOM IOCIEAOBATEIBHOCTH B CETAX C TIIIYyX03a3eMJICHHOU
HEUTPAJIBIO.

ITP 13-14. Pacuert TokoB /i AU PepeHInanbHbIX 3alIUT TpaHchopmaTopa.

ITP 15-16. Pacuet TokoBbIX 3amuT (TO, MT3, MT3 ¢ myckoMm 1o HampspKEHUIO) TpaHchopMaTopa.

3.4. Tembl J1a00paTOPHBIX PpadoT

JIb 1. IlpuHmun nedcTBusi, yCTPOMCTBO M Ha3HaueHHME TpaHchopmaropa Toka. [IpoBepka
U3MEPUTENIBHBIX TpaHCPOpMaTOpoB TOKa. CHATHE XapaKTEPUCTUK HAMarHWYMBAHUS CEpJCUHUKA
TT (3 yaca).

JIB 2. YCcTpoHCTBO M CXeMbI COEAMHEHUsI TPaHCHOPMATOPOB HANPSKEHUS B pEJICHHON 3aluTe U
u3MepeHusx. [lpuHmmMnm 1edcTBUS, YCTPOMCTBO, Ha3Hau€HUWE U THUIMBl TpaHCPOPMATOPOB
HanpshkeHus (4 Jaca).

JIB 3. MakcumanbHoe pene Toka PT-40. M3ydenue TokoBbix 3amut: MT3 u TO (3 yaca).



JIb 4. V3ydeHne KOHCTPYKIIUM U PUHITMTIA JEHCTBUS HAMPABICHHBIX CETEBBIX 3aIUT. (2 yaca).
JIB 5. V3ydenue TOKOBBIX 3alIUT TpaHCPopmaTopos (3 vaca).
JIB 6. M3ydeHnue razoBoi 3amuThl Tpancpopmaropa (2 daca).

3.5.PTP

Tema: PacueT TOKOBBIX 3alIUT YYacTKOB 3JIEKTpo3Heprernueckoil cucrembl 110-10 xB (1o
BapHaHTaM).

3.6. KypcoBoii npoekT (KypcoBasi pa0oTa) y4eOHbIM IUIAHOM He MPexyCMOTPEHbI.



3.7. CooTBeTcTBHE pPa31esoB IMCHUILIMHBI U GOPpMHUPYeEeMbIX B HUX KOMII€TEeH M

Howmep u HanMeHOBaHKE PE3yIBTaTOB 00pa30BaHUS 110 Konpt Howmep paznena quciMImInHBL dopMBbI KOHTPOJIS
JUCLUIUINHE KOMITETCHIIHH 1 (B coorBercTBUU Cc 1.3.1)
(B COOTBETCTBHU C pa3aciioM 1) WHINKATOPOB 1 2 3 4 5
3HaTth:
— o0mme TNPUHLUINBI BBIMOJHEHUS  peJIeHHON X X X X X ortuetsl JIB Ne 1, Ne2,
3aIIUTHI DJIEKTPOIHEPTETUYECKUX CHCTEM [K-1.1 pacuetroe 3ananue (PI'P),
OK3aMCH
— BUJIBI ¥ IPUHITUIIBI JCHCTBHUSI OCHOBHBIX 3aIIIUAT - X X X X kp ¢ Ne 1 o Ned,
JTUHUH, CUIIOBBIX TpaHCHOPMATOPOB MK-1.2 JIb ¢ Ne 3 mo Neo,
pacuetHoe 3ananue (PI'P),
OK3aMCH
YMmerh:
— TI0JIb30BAThCS TPaPUUIECKUMHU U aHATUTHICCKUMU - X X X X Kp ¢ Ne 2 1o Ned,
METO/IaMH JUIS COTJIACOBAHMS 3allUT MEXTy coO0it IK-1.1 pacyeTHoe 3aganne (PI'P),
J3K3aMCH
—  pacCUMTHIBATH YCTABKH OCHOBHBIX TOKOBBIX - X X X X Kp ¢ Ne 2 o Ned,
3alIUT, YCTAHABIMBAEMBIX HA OTAEIBHBIX SJIEMEHTAX MK-1.2 JI5 ¢ Ne3 1o Ne5

AIEKTPOIHEPTETUUECKUX CHCTEM

pacuetHoe 3ananue (PI'P),
9K3aMEH




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHLEHOYHBIE MATEPUAJIbI
JJsdA  TEKYIIEI'O KOHTPOJIA YCIHEBAEMOCTH W TIPOMEXYTOYHOU
ATTECTAIMUU INTIOJUCHUILIJIMHE

4.1. Tekymuuii KOHTPOJIb yCIIEBA€MOCTH 10 TUCIHILUIUHE:

— KOHTPOJIbHBIE pabOTHI (Kp):
Kkp Nel Pacuer MakCUMaIbHBIX TOKOBBIX 3aIlIUT JTUHUN
Kp Ne2 PacyeTr MrHOBEHHOW TOKOBOM OTCEUKH.
Kkp Ne3 Pacuer MT3 ¢ KOMOMHHPOBAHHBIM ITyCKOM MHUHHUMAJIBHOTO HANPSIKECHUS
Kp Ne4 Pacuer nuddepeHunanbHbIX 3alUT TpaHchOpMaTOpOB

— OTYETHI 110 J1a0OPaTOPHBIM paboTam:
JIb 1. IlpuHnmn nelcTBUs, YCTPOWCTBO M Ha3zHaueHHWe TpaHchopmaTopa Toka. [IpoBepka
U3MEPUTENBHBIX TpaHCPOpMaTOpoB TOKa. CHATHE XapaKTEPUCTUK HaMarHWYUBaHMs CEpAECYHMKA
TT
JIB 2. YCcTpoicTBO M CXEMbI COEIMHEHUs TPaHC(HOPMATOPOB HANpPsKEHUS B pelieiHOMN 3auure u
u3Mepenusix. [lpuHnmn JedcTBUS, YCTPOMCTBO, Ha3Hau€HUWE M TUIBI TpaHC(HOPMATOPOB
HaIPSKEHUS
JIB 3. MakcumansHoe pene Toka PT-40. M3yuenne TokoBbix 3amut: MT3 u TO
JIb 4. M3y4yeHne KOHCTPYKLMYU U IPUHIUIA IEHCTBUS HAPAaBICHHBIX CETEBbBIX 3alLUT.
JIB 5. M3ydeHne TOKOBBIX 3alllUT TPaHC(OPMaTOpOB.
JIB 6. 3ydenue ra30Boi 3auThl TpaHchopMaropa.

— PI'P: PacueTr TOKOBBIX 3aIlIUT y4acTKOB AJIeKTpodHepreTudeckoit cuctemsl 110-10 kB (mo
BapHaHTaM).

bannbHO-pedTHHTOBAs CTPYKTYpa AUCUMILIMHBI SABIISETCS MPUTIOKEHUEM A.

4.2. [Ipome:kyTouHAasi aTTECTALMS MO JUCHUIIMHE (YACTH JUCHUNIUHBI):
OK3aMeH.
Ouenka ompezensercss B cooTBeTCTBUU ¢ [lonokeHnem o GasIbHO-PEHTHHTOBOM CHUCTEME
st cryaeHtoB HUY «M3OW» Ha 0CHOBaHMHM CEMECTPOBOM M AK3aMEHAIIMOHHOM COCTaBIIAIONIMX.
[IpomexyTouHast aTTeCTaIMs IO UTOTaM OCBOCHUSI TUCIUIUIAHBI (MOTYJIsI) — DK3aMEH.

B npunoxenue Kk TUIIIOMY BBIHOCUTCS OLIGHKA 32 / CEMECTP.

IIpumeuyanue: OneHOYHbIE MaTepuanbl O TUCHMIIMHE TIpHBEIEHbl B (OHAE OLEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANUYECKOE OBECIHEYHEHUE JUCHUITJINHbI

5.1 JIutepaTrypa:

1. Peneiinas 3amurTa U aBTOMAaTHKa YHEPrOCUCTEM : yueOHOe mocoOue mo Hampasienuro 140400
"DneKTposHepreTuKa U 3IeKTpOTeXHUKa", Monyib "Onektposnepreruka’ / B. B. KpuBenkos ; pen.
A. ®. JlpsxoB ; Ham. wuccmen. yn-t "MBOU". — M.: U3n-Bo MDU, 2012. — 164 c¢. — URL:
https://elib.mpei.ru/action.php?kt path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5007

-ISBN978-5-7046-1377-0.

2. DnekTtposHepreTtuka. PeneiiHas 3ammTa W aBTOMATHKAa DIEKTPOIHEPTrETUYECKHX CHUCTEM
[OnexkTponnbiii  pecypc]:  yueb. Ilocobme mo  HampaBmenwtro — moarotoBku 140400



https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/596/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/48361/source:default
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

OnektpodHepreTuka u aekTporexHuka/ 0.A. EpmioB [ np.]. — DHEKTpOH. TEKCTOBBIE NaH. -
Kpacnosipck: COY, 2012. — 68 c. - URL: http://biblioclub.ru/index.php?page=book&id=363895

3. DnektposHepreTuka. PeseifHas 3ammra U aBTOMaTHKa AJIEKTPOIHEPTETUUYECKUX CHUCTEM : yueOl.
nocobue 1o HampaieHuto NoArotoBku 140400 DnexrtposHepreTuka M anekrporexHuka / 0. A.
Epmos [u ap.]. - Kpacnosipck: COY, 2012. - 68 c.

4. llernos, A.W. TTocTtpoenue cxeM peneitHoN 3anuThl [DIeKTpoHHBIH pecype]: yuebd. [Tocobue /
AWM. — DnektpoH. TekctoBele maH. - HoBocubupck: HITY, 2012. — 90 c. -URL:
http://biblioclub.ru/index.php?page=book&id=228882

5. I'mazeipun, B.E. Pacuer peneiiHoil 3amuThl NMOHMKAONIUX aBTOTpPaHCHOPMATOPOB Ha Oasze
MUKPOTIPOIIECCOPHBIX mKadoB : yaeOHoe nocodue / B.E. ['maseipun, B.A. [laBeinos, A.W. Ilerios;
HoBocubupckuii rocy1apcTBeHHBIM TEXHUYSCKUN yHUBEpCUTET. — HoBocuOupck: HoBocubupckuit
roCy/lapCTBEHHbIN TexHUYecKuil yHuBepcuret, 2011. — 91 c. — Pexum goctyna: mo noamucke. —
URL: https://biblioclub.ru/index.php?page=book&id=228829 . — ISBN 978-5-7782-1592-4. — Tekcr :
3JIEKTPOHHBINU.

6. Antonos, /[.b. lludposeie mpononpHbIe nuddepeHITHANTBHBIC 3aIUTH JUHUN AJIEKTpOIepeaay.
[Tpunmun paboTel u BBIOOp TapamMeTpoB cpabaThiBaHUS: Yy4eOHOe TmocoOue s BY30B IO
HarnpaBieHuto 140400 "DnektposHepreTuka M 3JEKTPOTEXHHMKA" MOAYJb "DIeKTposHepreTuka'
/11.b. Autonos; pea. A.®. Ipsixos; Harr. uccien. ya-tr "MDU". — M.: Uzn-8o MOU, 2012. — 84 ¢. —
URL:
https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4999

-ISBN978-5-7046-1376-3

7. COopHUK yIpakHeHUH Mo Kypcy "Peneiinas 3ammura 1 aBTOMaTH3aIMs SIEKTPOIHEPTeTUUECKUX
cucteM". Yacte 1: s crynentoB mno HampasiaeHuto 13.03.02 "DnekTposHepreTuka u
anektporexnuka" /O.I1. Anekcees, P.B. Temkuna, b.A. Cadponos; pen. P.B. Temkuna, Harr.
uccnen. yu-r  "MOMU" . - M. Wspg-eo MDOU, 2016. - 44 c. — URL:
https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8646

8. COopHuK ympakHeHUH Mo Kypcy "Peneiinas 3ammura 1 aBTOMaTH3aIMS SIEKTPOIHEPTETUUECKUX
cucteM". YacTp 2: s CTYIEHTOB IO HANpPaBICHHUIO "DJIEKTPOIHEPreTHKA U IJICKTPOTEXHHUKA"
/O0.I1. Anekcees, P.B. Temkuna, b.A. Cadponos; pexn. P.B. Temkuna; Hai. uccien. yu-t "MON".—
M.: U3a-B0 MOUH, 2017. — 68 c. — URL.:
https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=9303

5.2 JInueH3noHHOE U CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoOe odecrneyeHue:
Microsoft Office Word, Excel u PowerPoint.

5.3 UHTepHeT-pecypchl, BKIO4Yasi npogeccnoHanbHble 0a3bl JaHHBIX U MH(OPMALHMOHHO-
CIpPaBOYHbIE CUCTEMBI:
YuuBepcurerckas uadopmarmonnas cuctema «POCCHS» https://uisrussia.msu.ru

CrpaBouHo-mipaBoBas cucrema «Koncynprant+y» http://www.consultant-urist.ru
CnpaBouHo-mipaBoBas cuctema «["apant» http://www.garant.ru

bazanannsrx Web of Science https://apps.webofknowledge.com/

baza gannbix Scopus https://www.scopus.com

[TopTan oTKpBITEIX JaHHBIX Poccuiickoit deneparuu hitps://data.gov.ru

baza oTkpeITBIX gaHHBIX MuHHCTEpCTBA Tpyda UM COLUAIbHOM  3amuTel PO
https://rosmintrud.ru/opendata
baza nannbix Hayunoii anekrponHoii oubnmorexku eLIBRARY.RU https://elibrary.ru/



http://biblioclub.ru/index.php?page=book&id=363895
http://biblioclub.ru/index.php?page=book&id=228882
https://biblioclub.ru/index.php?page=book&id=228829
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://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/48361/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/1109/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/48361/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/48361/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/1109/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/48361/source:default
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://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/

baza maHHBIX MPOhECCHOHATBHBIX CTAHIAPTOB MHUHUCTEPCTBA TPY/Aa M COIMAILHOM 3aIIUTHI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl nanHbIX MUHHCTEPCTBA SKOHOMUYECKOTO pa3putus PO http://www.economy.gov.ru

ba3za oTkpbiThIX nanHbix Pochuamonuropunrahttp://www.fedsfm.ru/opendata

DnexkrponHas 6a3za gannsix «M3mgarenscrBo Jlane» https://e.lanbook.com

denepanbHas TocyaapcTBeHHass wH(popMarmoHHas cuctema «HamuoHanbHash 3JEKTpOHHAsS
oubmmoTeka» https://H30.pd

HarnronansHelii moprai ornaitn ooyuenust «OTKpbIToe 0Opa3oBanue» hitps://openedu.ru

DnektponHas 0a3za ganubix "Polpred.com O630p CMUM" https://www.polpred.com

Odunmanpapii  caiit DefepanbHOrO areHTCTBa MO TEXHUYECKOMY PETYJIHPOBAHHUIO U
metposioruu http://protect.gost.ru/

Dnektponnas oubauoreka MDU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbI

VY4eOHoe NomelieHre, OCHaIIEHO:

- TocKa MapKepHas nepeaBuxHas — 1 mrT.;
- IEPCOHAIbHBINA KOMIbIOTEP — 1 IT.;

- mpoekTop — 1 mT.;

- 9KpaH — | wrT.;

- CTOJIbI U CTYJIbS HAa 35 MOCaJ0YHBIX MECT.

[Tomemienne Ui CcaMOCTOSTENbHOH pabOThl OOyYaroIIMXCs, OCHAIEHHOE KOMIIbIOTEPHOMH
TeXHUKOH (20 KOMITBIOTEPOB), C BO3MOYKHOCTBIO MOAKIIOUEHHS K ceTH VHTepHeT 1 oOecrieueHneM
J0CTyIa B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay OpraHU3alHH.

VYuebHas ayIuTOpus Ui IPOBEICHUS 3aHATUH PAKTHUECKOTo TUIA

- IocKa MapKepHasi nepeABmxHast — 1 mrT.;

- TEJIEBU30p — 2 IIT.;

- IEPCOHAIbHBIE KOMIIBIOTEPHI CO CHEIHATIN3UPOBAHHBIM IIPOrpaMMHBIM obecriedenneM — 11 mr.;
- CTOJIBI U CTYJIbs HA 24 MOCa0YHbIX MECTA.


http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

Ipuioxenne A

EAHJ}LHO-PEﬁTHHFOBAﬂ CTPYKTYPA JUCHUIIVINHBI
PEJIEMHAA SAILIUTA DSJIEKTPOSHEPI'ETMHYECKUX CUCTEM

(Ha3BaHHE TUCLUILINHBI)
7 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHI TEKYLIET0 KOHTPOJISA yCII€BA€MOCTH 0 JUCHUIINHE:

KM-1 Kp Nel Pacder MakCMMaibHBIX TOKOBBIX 3aIUT JIMHUN

KM-2 Kp Ne2 PacueT MrHOBEHHOM TOKOBOM OTCEUKH.

KM-3 Kkp Ne3 Pacuer MT3 ¢ KoMOMHUPOBAHHBIM ITYCKOM MUHUMAJILHOT'O HAIIPSKEHUS

KM-4  kp Ned4 Pacuer nuddepeHnaibHbIX 3aUT TpaHC(HOPMATOPOB

KM-5 Otuet o JIB 1. [IpuHnumn neficTBus, yCTpOHCTBO U Ha3HauYeHUE TpaHChopMaTopa ToKa.
[TpoBepka u3MepuTeNnbHbIX TpaHchopmMaTopoB Toka. CHATHE XapaKTEPUCTHK
HaMarHu4yuBaHus cepaeuynuka TT

KM-6  Oruer no JIB 2. YCTpoiicTBO U CXEMBI COEAMHEHUS TPaHC(HOPMATOPOB HANPSKECHUS B
peneitHoi 3amure 1 u3mepeHusax. [IlpuHuun nencTBus, ycTpoicTBO, HA3HAUYEHUE U TUIIbI
TpaHcGOpPMaATOPOB HAMIPSHKCHHUS

KM-7  Oruer no JIb 3. MakcumansHoe pene Toka PT-40. M3ydenne TokoBbix 3amut: MT3 u TO.

KM-8  Oruer no JIB 4. M3yueHne KOHCTPYKIMH U MIPUHIINAIA JCHCTBHSI HAIIPaBJICHHBIX CETEBBIX
3aIluT.

KM-9 Otuer no JIB 5. M3yuenue TOKOBBIX 3alIUT TPaHC(HOPMATOPOB.

KM-10  Oruer o JIB 6. M3yueHue ra3oBoii 3amuThl TpaHchopmaTopa.

KM-11 PacuetHoe 3aanue: PacueT TOKOBBIX 3alllUT YYaCTKOB 3JIEKTPOIHEPTETUUECKON CUCTEMBI
110-10 kB (o BapuanTam)

Bup HpOMe)KyTO'lHOﬁ aTTeCTallui — 3K3aMCH

TpynoeMKOCTh TUCHUIUIUHBI= 6 3.€.

Homep | Paznen
pasze- | AMCLMII- )
na JIHBI KM:

WHICKE |y jeM-2 | KM-3 | KM-4 | KM-5 | KM-6 | KM-7 | KM-8 | KM-9| KM-10| KM-11 | Sxsamer

OO01ue Bompock
BBIIIOJTHEHUS

1 peTeitHOM 3aInuThI + + + +
3JIEKTPOIHEPreTH-
YECKUX CUCTEM

2 TokoBbI€ 3aIUTHI + + + i ¥ " n

3aIuThI,
yCTaHABJIMBACMbIC
3 Ha OTIAETLHBIX
JJeMEeHTaxX
3JIEKTPOIHEPTeTHU-
YECKHUX CHCTEM

Bec KM, 2l 212212121212 121] 2 | 20 | 20
MUH. 0aJUIbL;

Bec KM,
Makc. OaJuIbI:




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

Bosxekmnii 2023



OneHouHble MaTepualibl 10 JUCHUIUIMHE IpPEJHA3HAYEeHbl [UIsI OLIEHKHU: JOCTHKEHUS
00yJaromuMuCs 3aIUIaHUPOBAHHBIX PE3YIbTaTOB O0YUYECHHUS 10 AUCLUUILIMHE, dTana (OPMHUPOBAHUS
3aIJIAaHUPOBAHHBIX KOMIIETEHLIUN U YPOBHSI OCBOCHMSI TUCLUIUINHBI.

OneHouHble MaTepHalibl M0 JUCLHUILIMHE BKIIIOYAIOT OLICHOYHBIE CPEJCTBA JAJSl IPOBEICHUS
MEPOTIPUATHI TEKYILIEr0 KOHTPOJISl YCIIEBAEMOCTH U IPOMEXYTOUHOM aTTecTaluu.

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

Kompl
3aruTaHUpPOBAHHBIC PE3YIBTATH 00YUCHHS WHIMKATOPOB O1ieHOYHOE CPESICTBO
10 TUCIUIUINHE JOCTHIKCHHS (T ¥ HAMMEHOBAHUE)
KOMIICTCHIIUHN
3HaTh:
- o0ImIMe TMPUHIIUIIBI BBIMIOJTHEHUST peleiHHOM otuethl JIB No 1, No2,
3aIIUTHI JJIEKTPOIHEPTETUYECKUX CUCTEM IK-1.1 pacuetHoe 3aaanue (PT'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 ANEKTPOIHEPreTUYECKUX CUCTEM DK3aMEH
-TI0JIb30BaThCS TPAPUISCKUMU 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 oueHOYHBbIX cpeacTB. lllkana u kpuTepun oueHUBaHUS

KonTpoJbHbIE padoThI:
Kp Nel «PacyeT MmakcMManbHBIX TOKOBBIX 3AIUT JIMHUI»

3ananue: /{1 U3BECTHBIX TOKOB KOPOTKOTO 3aMbIKAHUS B XapaKTEPHBIX TOUKAX PaCYETHOU
cxembl (puc.l), ucxons u3 pacnonoxkenuss P3 Ha nuHuax snekrpocHabxkenus 110 u 10 kB,
HE00XOIUMO:

110 kB Y

K1 2 10 KB Lot wi o M

Cretema | >— W1 - - )

TE pa—(

SRY " —=
| g

J3I1-110 kB

Puc. 1. YuacTok pacnpeneianTensHoi cetn
1) PaccuntaTh HOMHMHANbHBIE M MaKCHUMaJbHbIE TOKH, MPOTEKAIOIIME MO OTJEJIbHBIM Y4acTKam
pacueTHoit cxemsl (puc. 1).
2) BriOpaTh n3MepHTeNbHbIE TPAHCPOPMATOPHI TOKA Ul peIeHHBIX 3alUT. MecTo pacroyioKeHus
3alUT MOKAa3aHO HA pacYeTHON CXeME COOTBETCTBYIOLUIUMH BBIKIFOUATEISIMHU.
3) Paccuurate MT3 nunuit (P3-1 ycranosiena B Hauvane smuuii W1(W2); P3-3 ycranoBieHa B
Havaine nmuann W3; P3-4 ycranosiena B Hadane niuann W4).
Bun pene: P3-4 — snexkrpomexanuueckass ¢ pene PT-40; P3-3 — snekrpomexanudeckas (uis
HedeTHbIX BapuanToB — PT-80; st uetHsix BapuantoB — PTB); P3-1 — mudposast.



ITo pe3yasTatam CPC BbIcTaBJIsIETCS:
— 3 Oauia, eclii IPaBUIILHO BBITIOJIHEHO HE MeHee 80% 3amanuid.
— 2 0aia, eclii IPaBWIILHO BBITIOJIHEHO 50...79% 3amanuid.

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 Gayna, ecii MPaBWJIBHO BHITIOJIHEHO He MeHee 80% 3amanuil.
— 2 6anna, ecnu mpaBWIbHO BhIMOJHEHO 50...79% 3amanuid.

Kp Ne3 «Pacuer MT3 ¢ KOMOMHUPOBAHHBIM MYCKOM MUHUMAJIBLHOTO HANPSIZKEH U

3ajaHue:

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

ITo pesyabtaTam CPC BbIcTaBjsSIETCS:
— 3 Gaya, ecii MPaBUJIBHO BBHITIOJIHEHO He MeHee 80% 3amanHmii.
— 2 6aya, ecnu mpaBHWIbHO BhITOJHEHO 50...79% 3amanui.

Kp Ne4 «Pacuer qudppepeHunAIbLHBIX 3aIUT TPAHCHOPMATOPOB)
3ajaHue:
Paccunrtate mpomosbHyI0 auddepeHnuanbayo 3anmTy Tpanchopmaropa T1 u TOKOBYrO
OTCEUKY 3TOTO ke TpaHchopmaropa (puc.1).
ITo pesyabtaTam CPC BbicTaBjsIETCS:
— 3 Gaya, eciy MPaBUIIBHO BBITIOJIHEHO HEe MeHee 80% 3a1aHuid.
— 2 6ayna, ecnu mpaBWIbHO BhITOJIHEHO 50...79% 3amanui.

OTt4eTnl J1a00paTOPHBIX PadOT (YCTHOE coOecel0OBaHuUe 110 TeMe):
JIb 1. [lpunuun pelcTBUsA, YCTPOMCTBO M Ha3HaueHuWe TpaHchopmaTopa Toka. IIpoBepka
U3MEpUTENbHBIX TpaHchopMaTopoB Toka. CHATHE XapaKTEpPUCTUK HAMArHUYMBAHUS CEplICeYHUKA
TT
JIb 2. YCTpo#cTBO U CXEMBI COCAUHEHHs TPaHCHOPMATOPOB HANPSDKEHUS B PENEHHON 3amuTe U
u3MmepeHusix. [IpuHIMNO [HeHCTBUS, YCTPOWCTBO, Ha3HAUYE€HHWE M TUIBI TpaHC(HOPMATOPOB
HaIpsKEHUs
JIB 3. MakcumainsHoe pene Toka PT-40. M3yuenne TokoBbix 3amut: MT3 u TO
JIb 4. V3ydyeHne KOHCTPYKUUH U IPUHIUIIA IEHCTBUS HAPABICHHBIX CETEBBIX 3AIUT.
JIB 5. V3ydenue TOKOBBIX 3alIUT TPaHC(HOPMATOPOB.
JIB 6. 3ydenue razoBoi 3amiuThl TpaHCPOpMaTopa.
Ilo pe3yabTaram codece10BaHMS BbICTABJISACTCS:

— 3 Gayuta, ecnu paBuIIbHO 0TBeYeHO Ha 80% 1 Gosiee BONIPOCOB.

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

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



|. Boinonnumo:
@ Jlns 3ajaHHOM CXeMBbl 2JIEKTPOCHAOKEHUS (BO3AYLIHOM JIMHUU
121xB anekTponepenay) Hamnpsbkennem  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 (Tpexdasznbiii, nByxdaszusiii, oaHOGMA3HBINA, yIapHBIA TOK,
JIEHUCTBYIOIEE 3HAUYCHHUE YAAPHOTO TOKa), COCTABUTh CBOJAHYIO BeaoMocTh TOKOB K3. Touku K3 u
COOTBETCTBYIOIIIME MM 3HaueHHss TOKOB K3 B A (Tpexdasznoro u nByxdasHoro s muHun 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, UCTOJb3yeMbIX B CXEME, pacCuuTaTh TOKU CpabaThIBAaHUSI CTYINEHEW 3alUThl U TOKHU PEIIe;
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 CTYIEHEH 3aIlMThl U TOKH peJie; BBIOpaTh YCTaBKH pelie o
TOKY M BpPEMEHH, IMPOBEPUTH UYBCTBUTEIHLHOCTH 3alIUThl. COCTaBUTH KapTy CEIEKTUBHOCTH, Ha
KOTOPOii 000CHOBaTh o0OecrieueHne ceaeKTuBHOCTH ericTBus Beex 3amuT BJI W1 110 kB u BJI W2
10 xkB. BeiOpats ycraBku s 3amuthl Tpanchopmaropa T 110/10 xB. uddepeniuanpHas 3amura
tpanchopmartopa asyxcryneHuaras (TO u JT3). BeiOpaTh THIBI pee, UCMONB3yeMBIX B CXEME,
paccuuTaTh TOKH cpaOaThlBaHMs CTyNEHEH 3allUThl U TOKU peJie; BBIOpaTh YCTaBKHU pelle.
Omnpenenuth K03(h(HULIKUEHTHI YyBCTBUTEIBHOCTH 3AIIUT.

3. [locTpouThs XapakTepuUCTUKH 3aBUCUMOCTH TOKOB K3 oT mnunbl nuHuu. [lokasats 30HBI
JeMCTBHS TOKOBBIX OoTceuek. Ha xapakrepuctuke 3aBUCMMOCTU TOKOB K3 OT /UIMHBI IMHUU yKa3aTh
30HBI JIEHCTBUS Bcex crymeHel 3amuT. COBMECTUTh 3aBUCUMOCTh TOKOB K3 OT IMHBI JHHHM C
3aBHUCHMOCTBIO BpEMEHH cpabaThIBaHUS 3aIIUTHI OT AJTUHBI JUHUU. YKa3aTh BpeMs cpadaThIBaHUS U
MPOTSHKEHHOCTD 30H JICHCTBUS 3aIIUT.
3a BbINOJIHEHHE PACYETHOI'0 32/IaHUS BHICTABJISIETCS:

— 30 GamoB, eciiu BHITIOJHEHBI BCe TPEOOBAHMS K HAMMCAHUIO U 3AIIUTE PACUETHOTO 3aaHUS:
obo3HayeHa mpoOieMa u 0OOCHOBaHa €€ aKTYalbHOCTh, CJIelaH BEpHBIM pacuer,
chopMynUpOBaHbl BBIBOJBI, T€Ma PACKPBHITa MOJHOCTHIO, BBIIEPKAH O0BEM, COOIIOICHBI
TpeOOBaHUsI K BHEIIHEMY O(OpPMIICHHUIO, JaHbl MPABUIbHBIE OTBETHl Ha JIOTIOJHHUTEIbHBIC
BOIIPOCHI;

— 21-29 Ganna — ocHOBHBIE TPeOOBAHHS K PAaCUETHOMY 3aJaHHIO W €ro 3al[UTe BBHITOJIHEHBI,
HO TIpU 3TOM JOMYIIEHbl HEAOYETHL. B 4YacTHOCTH, UMEIOTCS HETOYHOCTH B pacyeTax;
OTCYTCTBYET JIOTHYECKasl TOCJTENIOBATEIBHOCTh B CYXACHHUSX; WMEIOTCA YIYIICHHUS B
ohOopMIICHHH; HA JOTIOJHUTENIBHBIE BOIIPOCHI MPH 3aIUTE JaHBI HETIOTHBIE OTBETHI,

— 20 GamoB, €clii UMEIOTCSA CYIIECTBEHHBIE OTCTYIUICHHSI OT TPEOOBaHUN K BBIIOJHEHUIO
pacyeTHOTO 3a/aHus, OJHAKO BCE pa3felbl B TOW WM HHOW Mepe MPUCYTCTBYIOT. B
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YaCTHOCTU: B pacyceTtax HAOIIYHICHLI (I)aKTI/I‘-IGCKI/Ie OIIMOKKN WA Inpnu OTBCTC Ha
AOIMOJIHUTCIIbHBIC BOIIPOCHI; BO BPEMA 3alllUThI OTCYTCTBYCT BBIBO.

HpOMe)KyTO‘lHaH arrecranmuda

7 cemecTp

IK3aMeH
DK3aMEeHAITMOHHBIA OWJIET BKIIIOYACT JIBA TECOPETUUSCKUX BOIPOCA M KAYECTBEHHYIO 3a/1a9y.

[Ipumepbl BOIIPOCOB K AK3aMEHALMOHHBIM OUJIETaM:

1.
1.
2.

15.

16.

17.

18.
19.

Haznauenue u Buspl P3 a5ekrposHepreTHueckux CUCTeM

Knaccugukamnus 3amuT 3JeKTPUIECKUX CeTer

Knaccudukanus pene (o pody BeJIWYUHBI, BbI3bIBatOIIEH cpabaThIBaHKE, IO CIIOCOOY
MOAKIIIOUEHUS K 3alllUIIaeMOMy 00OBEKTY, [0 Coco0y BO3AEHCTBUS HA KOMMYTAIlMOHHbIN
anmnapar, 10 IPUHLUITY CPaBHEHUS 3JIEKTPUUECKUX BEJIUYUH, 10 GYHKIHOHAIBHOMY
Ha3HAYCHUIO)

Oynkunu P3 1 0TKa3bl QyHKIIMOHUPOBAHUSL.

TpeGoBanus K peJICHOMN 3aInuTe

CrpykTypHas cxema YCTPONCTB 3alllUT U OCHOBHBIE aJTOPUTMbI (GYHKIIMOHUPOBAHUS 3aLTUT
OCHOBHBIE PEKHUMBI CETH

Oco0Oennoctu BoinoaHenust P3 39C

TpancdopmaTopsl Toka B ycTporictBax P3: ocHoBHBIE mapameTpsl TT

TpancdopmaTopsl Toka B ycTporictBax P3: morpenrHoctu u kitaccbl TouHocTa TT

. PacueTHas npoBepka TpaHchopMaTOpPOB TOKa: MpoBepKa Mo 1 ycinoBuo

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

. PacueTHnas npoBepka TpaHchopMaTOpPOB TOKA: CIIOCOOBI yMEHBIUICHHS MOTPEITHOCTEH

. Tparcopmaropsr HanpspKeHUS B cxemax P3

. 3ammra pacnpeenuTeNbHbIX CeTel MIaBKUMHU MPEIOXPAHUTEISIMU: OCHOBHbIE IaHHBIE

MpeoXpaHUTENEH

3amura pacnpeaenuTeIbHbIX CeTeH TIIaBKUMH MPEIOXPAHUTEISIMU: PACUCTHHIC
BPEMSITOKOBBIEC XapaKTEPUCTUKHU TIPEIOXPAHUTEIICH

3amuTa pacnpeaeauTeIbHbIX CeTel MIIaBKUMU IPEI0XPaHUTEIIMU: BBIOOP MapaMeTpoB
MpeAoXpaHUTENICH

MakcumanbHbIe TOKOBBIC 3aIIUTHI: TPUHIIUI ACHCTBHUS U 00ECIIeYeHUE CEICKTUBHOCTH
MakcuManbHbIE TOKOBBIC 3aIIUTHI: PACYET YCTABOK 3aIUTHI.

MakcuMalibHBIE TOKOBBIC 3aIIUTEL: cXeMbl MT3

Bapuanm 3a0auu x sx3amenayuonHomy ounemy:
1. Ha tpanchopmarope T1 ycranosnena npogonsHas auddepeHimanbaas TOKOBas 3aliuTa.

Tpeoyemca:noxkazames MemoouKy pacuemad, 3aAnUcag OCHOBHbIE
dopmynt 6€3 noOcmanoeKu YUCI06bIX 3HAYECHU

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

10B  2) [IpoBectu MIPOBEPKY BO3MO>XHOCTH HCIIOJIb30BaHUS

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 3amvikauus 3a mparcghopmamopom HH 10 «B:
e 35xB 105 =51%A
T
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3) IIpoBecTr NpOBEPKY BHIIIOJIHEHUS 3aLIUTHI.

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

— 36-40 GaymioB, €cnu MPAaBWIBHO BBITIOJHEHO IMPAKTHYECKOE 3aJaHHe, M TPU OTBETE Ha
BOIPOCHI HIK3aMEHALIMOHHOTO OWjieTa W Ha JIOMOJHUTEIbHBIE BOMPOCH OOYYaIOLIHIACS
[I0Ka3ajl, YTO BJaJEET MaTepuaioM H3YYE€HHOUN IUCUUIUIMHBI, CBOOOJHO IPHUMEHSET CBOU
3HAHUS 7151 OOBSCHEHUS PA3IMYHBIX (PAKTOB WM PEIICHUS 3a/1a4;

— 26-35, eciv MPaBUIILHO BBITIOJIHEHO MPAKTHYECKOE 33JaHUE WM B HEM JIOIIYIIIEHO HE 0oJee
OJTHOW OMIMOKH, KOTOpast OblIa CaMOCTOSITEIHHO UCIPABICHA 00YJaIOUIMMCS, ¥ TIPH OTBETE
Ha BOIIPOCHI 3K3aMEHAI[MOHHOTO OujieTa M Ha JOIMOJIHUTEIbHbIE BOIPOCHl OOydaromuics
JIOTTyCKaeT HerpyOble OIMHOKHY;

— 20-25 6amoB, ecny B BBITIOJHEHHOM MPAKTUYECKOM 3aJlaHUH JIOMYIIEHBI IPpyObIe OMNOKH,
KOTOpBIE 3aTEM UCIPABICHBI 00yJaIOIIUMCS ITPU yYaCTUH 3K3aMEHATOpa WIIH MPAKTHYECKOe
3a/laHUE HE BBIMIOJIHEHO B MOJHOM 00beMe, HO OOyYaroUIUICs CMOT JIOBECTH pELIEHUE 10
KOHLIa IPU y4acTUH HK3aMEHATOPa, M B OTBETaX Ha BOIPOCHI dK3aMEHAIlMOHHOro Ouiera
JIOTTYIIEHBI OITUOKH.
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