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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yuacTBOBaTh B MPOSKTUPOBAHUN OOBEKTOB MPO(HECCHOHATBLHOM JACSITEIIBHOCTH
NJI-1 IIpuMeHsieT TUIIOBbIE IPOEKTHBIE PELLIEHUS
NJ1-2 BeiOupaet napaMeTpsl 2JIEKTPOOOOPYI0OBAaHUS, YUUTHIBAS TEXHUYECKUE U
HKOHOMUYECKUE OTrPaHUYECHHUSI

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. 3ammTa naboparopuoii padbotsl Nel (JIaGoparopnas padota)
2. 3amuTa nabopatopHoii padboTsl Ne3 (JIaboparopnas pabota)
3. 3amuTa TunoBoro pacuera (PacuerHo-rpaduueckas padota)

Dopma peanuszauuu: [TucbmenHas padora
1. KonTponbnas padota Nel «BekropHble 1uarpaMMbl 1 MAaKCUMaJlbHasi TOKOBAs 3alllUTa
(KonTpoawpHas pabora)
2. [luceMenHbIit onpoc «PeneiiHas 3amuTa 1 aBTOMaTU3aLUs 2JIEMEHTOB SHEPTOCUCTEM»
(KonTpoabpHas pabora)

®Popma peanuszanuu: [Iposepka 3axanus
1. Kontponbnas pabota No2 «TokoBble cTyneHuaThie 3amuThl» ([JJomairnee 3aganue)
2. KontponbHas padota Ne3 «TokoBbie HallpaBiIEHHBIE U TUCTAHIIMOHHBIE 3aITUTHI TUHUN
(domamrnee 3aganue)
3. Kontponbnas padota No4 «3amuTsl ¢ aOCOMOTHOM CeNEKTUBHOCTHIO» ([{omariHee
3a/1aHUE)

BPC nucuuminHbl

6 cemecTp

Beca KOHTpOIBHBIX MEpONIpUATHiL, %o

Nunekc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-

Pazngen nucumimHe KM: 1 2 3 4 5 6 7 8

Cpok KM: 4 7 8 10 11 12 13 14

Bsenenue B kypc «Penelinas 3amura u
ABTOMATHU3aIHUs AIEKTPOIHEPTETHUECKUX
CUCTEM»

Brenenne B kypc «Penelinas 3amura u
aBTOMAaTHU3aAIUs 3JIEKTPOIHEPIETUICCKUX + + + + + +
CHUCTEM»

BekropHbIe 1uarpaMMbl TOKOB H
HanpspkeHuit npu K3 8 90C




BekTopHBIE iMarpaMmsl TOKOB U
HanpspkeHud npu K3 8 90C

TokoBBI€ 3aIIUTHI OT KOPOTKUX
3aMBIKaHUI

ToOKOBBIE 3aLUTBI OT KOPOTKUX
3aMbIKaHUN

MakcumManbHasi TOKOBAs 3alluTa OT
MHorodazubeix K3

MakcumManbHasi TOKOBAs 3allUuTa OT
MHorodazubeix K3

[TapameTpsl cpabaTbIBaHUS U CXEMBbI
TOKOBBIX 3aIIUT CO CTYIIEHYAThIMU
XapaKTEPUCTUKAMHU BBIJICP)KEK BPEMEHU

[TapameTpsl cpabaThIBaHUS U CXEMBbI
TOKOBBIX 3aIIUT CO CTYIIEHYATHIMU
XapaKTePUCTHUKAMU BBIJIEP>KEK BpEMEHU

ToxoBEIe HaITpaBJICHHLIC 3alIUThI

ToxoBEIe HaITpaBJICHHLIC 3alIUThI

3ammuTa ot K3 Ha 3eMITIO B ceTH ¢
3a3€MJICHHON HEUTPAIIBIO U OT
3aMbIKaHUI Ha 3€MJIIO B CETH C
M30JIMPOBAHHOM HEUTPAJIBIO

3ammuTa ot K3 Ha 3eMITIO B ceTH ¢
3a3€MJICHHON HEUTPAIIBIO U OT
3aMbIKaHUI Ha 3€MJIIO B CETH C
M30JIMPOBAHHOM HEUTPAJIBIO

ABTOMAaTHYECKOE MOBTOPHOE BKJIIOUEHUE
Y aBTOMaTUYECKU BBOJ pE€3€pBa

ABTOMAaTHYECKOE MOBTOPHOE BKJIIOUEHUE
Y aBTOMaTUYECKUI BBOJ pE€3€pBa

I[I/ICTaHI_II/IOHHaH 3amiuTa

I[I/ICTaHI_II/IOHHaH 3amiuTa

JuddepennmanbHble TOKOBBIE 3aLIUThHI

JuddepennmanbHble TOKOBBIE 3aLIUThHI

Peneiinas 3ammra 1 aBTOMaTUKA
cOOpHBIX mKH. Pe3epBupoBanmne

Pesnetinas 3ammra U aBTOMaTuKa
cOOpHBIX mKH. Pe3epBupoBanmne

Pesetinas 3ammra U aBTOMaTUKa
TpaHcGopMaTopoB

Pesnetinas 3ammra U aBTOMaTUKa
TpaHcGopMaTopoB

Peneitnas 3amura CHHXPOHHBIX
TE€HEepPaTOPOB

Peneitnas 3amura CHHXpOHHBIX
TE€HEepPaTOPOB




Penetinas 3ammura 610Ka reHepaTop-
Tparcopmarop

Penetinas 3ammura 610Ka reHepaTop-
Tparcdopmarop

+

Bec KM:

8

14

20

15

13

14

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
[1K-1 N-1nk1 [Tpumensier | 3HaTh: KonTponbhas padora Nel «BekTopHble AuarpaMMbl 1 MaKCUMaJlbHas
TUIIOBbIE IIPOEKTHbIE | TEXHUYECKHE CPECTBA TokoBas 3amuray (KoHTponbHas pabora)
peueHus peannzauuu ycrpoiictB P3A | KonTposibHas padora Ne2 «TokoBble cTyneH4arble 3aiuTh» (Jlomaiinee
JIEKTPOIHEPTETUUECKUX 3aJjaHue)
CUCTEM 3amuTa J1abopatopHoii pabotel Nel (JlaboparopHas paboTa)
YMers: KontponbHas padota Ne3 «TokoBble HarpaBlieHHbIE U JUCTAaHIIIOHHbIE
paboTtarthb ¢ yCTpoHCTBaMHU 3amuThl JTUHUNY ([loMaiinee 3a1anue)
pEJIEHHON 3aIUThI 3amura TunoBoro pacyera (Pacuerno-rpadudeckas padora)
3JIEKTPOIHEPreTUUECKUX Kontponbnas pabota No4 «3amuTsl ¢ aOCOMOTHON CEJIEKTUBHOCTHIOY»
CHUCTEM (TomamrHee 3a1aHue)
[Incemennslii onpoc «PeneiHas 3amuTa 1 aBTOMaTU3alus JJIEMEHTOB
sHeprocuctem» (KonTtponbHas padbota)
3amura 1abopatopHoii pabotsl Ne3 (JlaboparopHas paboTa)
I1K-1 N-2nk-1 BriOupaer | 3HaTh: KontponbHas pabora Nel «BekTopHble tuarpaMMbl U MaKCUMaJIbHasI
napameTpsl MIPUHIIMIIBI BBITOJIHEHUS TokoBas 3amuTa» (KontpoasHas pabora)
3NIEKTPO0OOpPYyIOBAHUS, komiuiekcoB P3A ocHoBHBIX | KoHTposibHas paboTta Ne2 «TokoBble cTyneHuaThle 3amuTh» (lomaiHee
YUNTBHIBasi TEXHUYECKHUE U | OOBEKTOB 3a/laHue)
HDKOHOMUYECKUE ANEKTPOIHEPIETUUECKUX 3amura 1aboparopHoii padoTsl Nel (JIaGoparopHast pabota)
OTpaHUYECHUS CUCTEM KonTponbHas pabora Ne3 «TokoBble HanpaBieHHbIE U TUCTAaHIIUOHHbBIE

YMeTs:

paccYUTEHIBATh IMapaMeTphl
ycTpoiictB P3A
AIEKTPOIHEPTETHICCKUX
CUCTEM

OIICHUBAaTh

3anuThl TUHUEY (lomalHee 3aaHue)

3amura TunoBoro pacuera (Pacuetno-rpaduueckas padota)
KonTtponbHast pabota Ne4 «3amutel ¢ aOCOTOTHON CENEKTUBHOCTHIO
([Iomamruee 3aanue)

[TucsmennsIi onpoc «PeneliHas 3amuTa 1 aBTOMaTH3alKs YJIEMEHTOB
sneprocucrtem» (KorrtponsHas pabota)




9yBCTBUTEIHLHOCTh 3amura 1abopaTopHoii padbotel Ne3 (Jlaboparopras paboTa)
paccYMTaHHBIX YCTPOUCTB
pENEHHON 3a1UThI




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. KontpoabHas padora Nel «BekTopHble inarpaMmMbl 1 MAKCMMAJIbHASA TOKOBasi
3aIUTa»

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 8

IIpouenypa nmpoBeaeHuss KOHTPOJIBHOIO0 MeponpusaTus: [IpoBecTH NUCEMEHHYIO KOHTPOJIBHYIO
paboTy 0 MHAUBUYaIbHBIM BapHaHTaM

Kpatkoe cogepxanue 3a1aHusi:
3amanue 1. [TocTpouTh KaueCTBEHHO BEKTOPHBIE AHArPaMMbI TOKOB B MECTE TTOBPEKICHUS U CO
ctoponbl nutanud npu K3 3a nonmxkaromum tTpanchopmaropom Y/A-11. Bun K3: K(2)AB.
3ananue 2. [IucbMeHHO OTBETUTH Ha CIIEAYIOLIUE BOPOCHI:
1) Onpenenuts BpemeHa cpabareiBanust MT3 3amur 1-3, ecniu Bpemena cpabateiBanust MT3
tc.3[=0,7c;tc34=1,1c;tc35=19c.

A B ]
01 02 B 03 r .

2) Haznauenune MT3.

3) CpaBHUTH 4yBCTBUTEIbHOCTh MT3, yCTaHOBICHHOM HA IMHUU C OTHOCTOPOHHUM
IIMTaHUEM, IIPY BBIIIOJIHEHUH €€ 10 CXEME «HEMOJHas 38e31a» ¢ AByms wiu tpeMsa UOT u
«HETIONHBIN TpeyroabHuk» ¢ ogaum MOT.

4) Kak Bnusier 3HaueHune kodddunmenra Bo3spara ks MOT Ha uyBcTBHTENBHOCTE MT3?
5) B xakoM COOTHOIIIEHUU HAXOAATCS EPBUUHbIE TOKU cpabaThiBanusgd MT3 u Toku
cpabatsiBanus ee MOT?

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTb: TEXHUYECKHE CpEICTBa 1.Haznauenne MT3.
peammzauuu  yctpoictB  P3A
IIEKTPOIHEPTETUYECKUX CUCTEM

3HaTh: MPHUHLMIBI  BBITOJHEHUS 1.ITocTpouTh Ka4eCTBEHHO BEKTOPHBIE JUarpamMmbl
koMmiuiekcoB  P3A OCHOBHBIX TOKOB B MECTE€ IIOBPEXJACHUSI U CO CTOPOHBI TUTAHUS ITPH
00BEKTOB 3JIEKTPOIHEPTreTHUECKUX K3 3a nonmwxkatomum tpancpopmaropom Y/A-11. Bug
CUCTEM K3: K(2)AB.

2.CpaBHUTH 4yBCTBUTEIBHOCTE M T3, yCTaHOBIIEHHON Ha
JIMHUM C OJTHOCTOPOHHUM ITUTAHUEM, IIPU BBITIOJHEHUH
€€ I10 CXEME «HEMOJIHAsA 3B€3/1a» C IBYMsI WIIA TPEMS
NOT u «uenonHelii TpeyroiabHuk» ¢ onauM MOT.

3.Kak Biusiet 3HaueHue koddduireHra Bo3Bpara ks
NOT na wysctBUTENBEHOCTH MT3?

4.B KaKOM COOTHOIIIEHUH HAXOAATCS NEPBUYHBIE TOKH
cpabareiBanus MT3 u Toku cpabarbiBanus ee MOT?

YMeTh: paccuuThIBaTh MapaMeTpbl 1.0npenenuth BpemeHa cpabatsiBanus M T3 3amut 1-3,
YCTPOMCTB P3A ecyiu BpemeHa cpabateiBanus MT3 tc.3/] = 0,7c; tc.34 =
AJIIEKTPOIHEPTETHUECKUX CUCTEM 1,1 c;tc.35=1,9c.




Onucanne MKAJbI OIleHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
OnucaHnue xapakmepucmuxu evblnoineHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIu
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBITIOJIHEHO

KM-2. KontpoabHas padora Ne2 «TokoBble cTylleHYATBIE 3a1UTHD)

®opmsl peamzanuu: IIposepka 3aganus

Tun koHTpOILHOrO MeponpuaTHs: [omamiHee 3ananue

Bec konTpoabHoro meponpustusi B BPC: 8

IIpouenypa mpoBeaeHHsi KOHTPOJILHOIO MeponpusTHs: [IpoBepsroTcss udeTelpe yImpakKHEHUS,
BBIMIOJIHSEMBIE JIOMa. 3a KaXJ0€ YIpPaXKHEHMsI BBICTABISETCS OIEHKA B COOTBETCTBUHM C
KpUTEpUAMU. Pe3ynpTupyromas OLEHKa 3a KOHTPOJIBHOE MEpOINPHUATHE PACCUUTBHIBACTCS Kak
cpenHee-apuMeTuIecKoe

Kpartkoe cogep:xkanue 3aiaHuA:
st MT3 1 u 2 B ceTu, n300paskeHHON HA PUCYHKE:
1) onmpenenuth Toku cpadateiBanus lc.31 u lc.32, Bpemena cpabareiBanus tc.31 u tc.32, a Takxe
TOKM cpabaThiBaHus pene Toka lc,p,1 u le,p,2 aTux 3anmr;
2) BeIOpaTh cxemy BKJIroueHus pese Toka MT3 1 u 2 u ouenuts yyBcTBUTENHOCTE MT3 1 11 2.

€ 1CA nch e ner
Ol 2141 2314

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEXHUYECKHE CpEACTBa 1.3HaTh cXeMbl peaau3aly TOKOBBIX 3alIUT OT
peanmm3anuu  ycTtpoicte  P3A Mexaydazapix K3
AIIEKTPOIHEPIEeTHUECKUX CUCTEM




3HaTh: TPHUHIUIB  BBITOTHEHUS
KOMIIJICKCOB P3A OCHOBHBIX
00BEKTOB 3JICKTPOIHEPTETUUECKUX
CHCTEM

1.PaccunThIBaTh TOK KOPOTKOT'O 3aMbIKaHUsI, CTPOUTh
BEKTOPHBIE AMAarpaMMbl TOKOB Ipu K3 3a
TpaHchOopMaTopom

VYMeThb: OLICHUBATE
YYBCTBUTEIBHOCTh PACCUUTAHHBIX
YCTPOMCTB peIeHHON 3alUThI

1.YMeTh o11leHMBaTh 4YyBCTBUTEIBHOCTh MAKCUMAJIbHOM
TOKOBOM 3aIIUTHI

2.YMeTh OlICHUBATh YyBCTBUTEIBHOCTh TOKOBBIX
CTYIEHYATHIX 3aIIUT OT MHOTO(a3Hbx K3

3.YMeTh OLICHUBATh YyYBCTBUTEIHBHOCTh TOKOBBIX 3aIUT
HYJIEBOM MOCIEA0BATEIbHOCTH

YMeTh: paccuuThIBaTh MapaMeTpbl
YCTPOMCTB P3A
AIEKTPOIHEPTETUUECKUX CUCTEM

1.YMeTh paccuuThIBaTh TapaMeTphbl CpabaThIBAHUS
MaKCHUMAaJILHOM TOKOBOM 3aIIIUTHI

2.YMeTh pacCUnTHIBATh MMapaMeTphl cpadaThIBaHUS
TOKOBBIX CTYICHUYATHIX 3alIUT OT MHOTO(da3HbIX K3
3.YMeTh pacCUuThIBaTh NapaMeTpbl CpabaThIBAHUS
TOKOBBIX 3al[UT HYJIEBON MOCIEA0BATEIbHOCTH

Onucanne MKAJbI OIIEHHBAHUS

Ouyenka: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1neHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoanenus snanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CJIN 3aJJaHU€E NIPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-3. 3amuTa Ja6oparopHoii padorst Nel

®opmbl peanu3anuu: 3ainTa 3a1aHus

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora
Bec kouTposabHoro meponpusitusi B bPC: 14
IIpoueaypa npoBeieHNsI KOHTPOJIBLHOI0 MepONPUATHS: 3amuTa 1a00paTOPHON paboOTHI

KpaTlcoe CoA€CpKaHME 3alaHUA:

1. Kakum obpasom obecrneymBaeTcs CENEKTUBHOCTb AEWCTBUA MaKCMMAAbHON TOKOBOM 3aWwmTbl MT3?

2. Tovemy ToKM cpabaTbiBaHuA pene ToKa MT3 B cxemax coegMHeHMs «MoJHan 3Be34a» U «NOJHbIN
TPEYro/ibHUK» UMEIOT pa3Hble 3HaveHua?

3. Kakvm 06pasom MOMKHO CHU3WTb HArpysKy Ha TpaHCPOopMaTopbl TOKa?

4. Tloyemy pasnnyaloTCA BEKTOPHbIE AMarpPamMmbl TOKOB, onpeaensiemble C pasHbiX CTOPOH
TPpaHCHOPMaTOPOB, UMEIOLLMX PasHble rPynnbl COegUHEHNA nx 06MoToK (Y/A)?
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5. KaKvmu COOTHOLIEHUAMM CBA3aHbI TOKW C Pa3HbIX CTOPOH MOBbILLAIOLWMX (MOHMUMKAIOLLMX) CUNOBbIX
TpaHcdopmaTopoB?

KoHTpoJibHbIE BONIPOCHI/3a1aHUA:

3HaTh: TEXHUYECKHE CpENICTBA 1.Bune! cxem peanuzanuu MT3

peanmuzauuu  ycrpoiictB  P3A

JIEKTPOIHEPTETUUECKUX CUCTEM

3HaTh: NTPUHIUIB  BBINOJTHEHUS 1.Kakwue TpeOOBaHUS NPEIBSIBISIFOTCS K 3HAYCHHUSIM

komiuiekcoB  P3A OCHOBHBIX ko3 urmeHToB wyBcTBUTENbHOCTH MT3?

00BEKTOB 3JIEKTPOIHEPTETUUECKUX 2.Kakue cocTaBIsONINe ONPEACIISAIOT CTYIIEHb

CUCTEM CEJIGKTUBHOCTH t MPU pacyeTe BpeMEeHHU cpadaThIBaHUs
MT3?

YMmeTh: paboTarh ¢ yCcTpoWCTBaMU 1.YMeTh paboTaTh C 3JEKTPOMEXaHUUECKUMU pelie

penenHou 3aLUTHI 3aIUThI HA JIJAOOPATOPHOM CTEHJIC

AIEKTPOIHEPTETUUECKUX CUCTEM

Onucanne MKAJbI OIICHUBAHUS:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "Xopouo" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUISI PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBITTOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. Kourpoabnas padora Ne3 «ToxkoBble HaNIpaB/JIeHHbIC U AUCTAHIINOHHBIEC
3alUThI JJUHHID)

®opmbl peamszanun: IIposepka 3aganus

Tun KOHTPOILHOIO MeponpuaTHs: JloMalHee 3a1aHNe

Bec koHTpoabHOr0 Meponpustusi B BPC: 8

IIpoueaypa mpoBeaeHHs KOHTPOJIBHOrO MeponpusaTHsi: [IpoBepstoTcs 4eThlpe yIpaKHEHMS,
BBIMIOJHAEMBIE JIOMAa. 3a KaXJ0€ YINPAXKHEHMsI BBICTABISAETCS OLIEHKA B COOTBETCTBUU C
KpuTepusiMH. Pe3ynpTHpyromas OLEHKa 3a KOHTPOJIBHOE MEPOIPHUATHE PACCUHUTHIBACTCS Kak
cpenHee-apupMeTHIECKoe

Kpatkoe cogepxxanue 3agaHusi:
Onpenenuts napaMeTpsl cpadaTbIBaHU TOKOBOI HANPaBIEHHOM 3alUThl OT MHOTrO(a3HbIX K3
B paavasibHON cetn HanpspkeHueM 110 kB, npencraBnennoit Ha pucyHke. OLIEHUTH
qyBCTBUTEIBHOCTH 3aLUTHI, TOCTPOUTH rpauK
tc.3 =1 (1), paspaboTaTh NPUHIUIHATHHBIC CXEMBI 3AIUTHI.
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KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TEXHUYECKHUE  CpEICTBA
peanuzanuu  ycTpoilctB  P3A
JIEKTPOIHEPTETUYECKUX CUCTEM

1.Kakum oOpa3om peanusyercs HanpaBjIeHHOCTh B
TOKOBBIX 3aIlIUTax?

3HaTh: TPHUHIUIB  BBITOTHEHUS
KOMIIJICKCOB P3A OCHOBHBIX
00BEKTOB 3JICKTPOIHEPTETUUECKUX
CHCTEM

1.Yem oTiauyaroTcs XapakTepUCTUKU cpabarbiBanms /13,
BBIITOJIHCHHOW HA JIEKTPOMEXAaHUYECKOU U
MHUKPOMPOIIECCOPHOM 2JIEMEHTHBIX 0a3zax?

VYMeThb: OLICHUBATH
YyBCTBUTEIBHOCTh PACCUYUTAHHBIX
YCTPOMCTB pPeNeHOM 3aIUThI

1.YMeTh olleHHnBaTh YyBCTBUTEIHHOCTH TOKOBBIX 3aIlIUT
HYJIEBOM MOCIEA0BATEIbHOCTH
2.YMeTh OLIEHUBATh YyBCTBUTEIBHOCTh TOKOBBIX

HaIpaBJIEHHBIX 3alIUT OT Mexay(da3ubix K3
3.YMeTb OLIEHUBATh YyBCTBUTEIBHOCTD JUCTAHIIMOHHBIX
3alUT

1.YMeTh paccuuThIBaTh ApaMeTpPhl CpabaThIBaHUS
TOKOBBIX 3aIUT HYJIEBOU M10CIIE0BATEILHOCTH
2.YMeThb paccuuThIBaTh MapaMeTphl CpabaThIBAaHU
TOKOBBIX HAIPABJICHHBIX 3aIIUT OT Mexayda3ubix K3 B
paananbHOM CeTH C IBYCTOPOHHUM MUTAHHEM U B
KOJIBLIEBOW CETH C OJIHUM UCTOYHUKOB MUTAHUS
3.YMeTh paccUUTHIBATh TApaMeTpPhbl CpadaThIBaHUS
JIMCTAHIIMOHHBIX 3aIIUT

YMeTh: paccuuThIBaTh MapaMeTpbl
YCTPOMCTB P3A
AIEKTPOIHEPTETUUECKUX CUCTEM

Onucanue MIKAJIbI OLlEeHUBAHUS

Ouenxa: 5
Huosienuii nopoe sevinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pElIeHUs 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BICTBOPUTEILHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: O1eHKa "He 3a4TeHO" BBICTaBISIETCS €CIH
3aJlaHUE HE BBITIOJHEHO B OTBEJICHHBIN CPOK HITH PE3yJIbTaT HE COOTBETCTBYET 3aJaHUIO

KM-5. 3ammTa THIIOBOIO pacyera

®opmbl peanu3anuu: 3amunTa 3aaHUI
Tun KoHTpoBLHOr0 Meponpusitusi: Pacuetno-rpaguyeckas padora
Bec konTposbHoro meponpusitusi B BPC: 20
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IIpouenypa mnpoBeleHHs] KOHTPOJIbHOr0 MepompusaTHsa: [IpoBecTn 3ammTy pacyeTHO-
rpagu9IecKoro 3a1aHus

KpaTlcoe CodcpiKaHUuE 3alaHUA:

O61an XxapaKTePUCTUKA TOKOBbIX CTYNEHYATbIX 3aLLUMT OT MeXaydasHbix K3.

HasHaueHue cTyneHein? TpeboBaHue K 3awmTe?

KaK paccumTblBalOTCA NapameTpbl CXeMbl 3aMeLLEHMA CeTh?

KaK paccumTbiBaeTca TOK Tpex- U AByxdasHoro K3? B KakMX TOUKax CETU ero HeobxoaMmMo onpeaennTb

HwnNPRE

Ana Bblbopa napameTpos cpabaTbiBaHUA 3aLLUTbI?

5. Kak paccumTbiBaeTcA 0CTaTOMHOE HanpsaxKeHne? M Kak ero 3HaYyeHue BANAET HA peanm3aumio 3amTbl
oT mexaydasHbix K3?

6. Kak paccumTbiBatoTCs TOK cpabaTbiBaHMA U BpemA cpabaTbiBaHua Il cTyneHn?

7. Kak onpepensetca oCcTaTovyHOE HanpsaxKeHne? M Kakoe BAUAHME OHO OKA3bIBAET HA BbINOJIHEHUE
penenHom 3aWmTbl?

8. MMotpebosanack 1 B paboTe ycTaHOBKA HECENEKTUBHOM OTCeUYKN? Ecin Aa, TO Kak paccunTbiBaloTCA ee
napameTpbl cpabaTbiBaHUA?

9. Kakas cxema coeguHeHuMA BTOPUYHbIX 06MOTOK TT 1 06MOTOK pene 6bina BbibpaHa gns MT3 u
noyemy?

10. Kak oueHunBaeTca 4yBCcTBUTENBHOCTD MT3?

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEXHUYECKHE  CpEICTBa 1.3HaTh KaK BBINOIHSOTCS NPUHIUINAIBHBIE CXEMBI
peanuzanuu  yctpoiictB  P3A TOKOBOMW CTYIEHYATOM 3alUThl OT Mexyda3Hbix K3
JEKTPOIHEPIETUUECKUX CUCTEM

YMers: OLICHUBATh 1.YMeTb o11eHUBaTh YyBCTBUTEIBHOCTD CTYIIEHEN
4yBCTBUTEIBHOCTb PAaCCUUTAHHBIX TOKOBOH cTyneH4aTol 3amuThl 0T MHOro(a3zHbeix K3
YCTPOMCTB PEJICHHON 3aIUThI

YMeTh: paccunThHIBaTh NapaMeTpbl 1.YMeTh paccunThIBaTh MapaMeTpbl cpabaThIBaHUs
YCTPOMCTB P3A TOKOBOM CTYIEHYaTO! 3alMThl OT MHOroga3Hbix K3
IIEKTPOIHEPTETUYECKUX CUCTEM

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUIS PEIICHUS 3a]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJHEHO
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KM-6. KoutpoJsbHas padora Ned «3amuThl ¢ A0COTIOTHOMH CeJIEKTUBHOCTHIO»

(I’OpMLI peaim3anuu: HpOBepKa 3aJaHus

Tun KoHTpPoJILHOrO0 Meponpusitus: /lomaninee 3a1anue

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeieHHs1 KOHTPOJILHOIO MeponpusATHs: [IpoBEepsIOTCS YeThipe YIpaKHEHHS,
BBIIOJHSAEMBIE JlIOMAa. 3a KaXJI0€ YIPaKHEHHUsS BBICTABISAETCS OLIEHKAa B COOTBETCTBUU C
KputepusiMu. Takke MpoOBOIUTCS 3amuTa JabopaTOpHOM palboThl. PesynpTHpyromas OLlEHKa 3a
KOHTPOJIbHOE MEPOIIPHUATHE PACCUUTHIBACTCA KaK CpeaHee-apupMeTnieckoe

KpaTkoe conep:kanue 3a1aHusi:

1. Kak onpegensetca TOK cpabaTtbiBaHusA | c.p. pene Toka MT3, eciv U3BECTEH TOK cpabaTbiBaHWUS 3aLUUThI

Ic.3?

[Touemy [U1s1 OTCTPOMKHU OT PEKUMOB CaAMO3AITYCKa ABUTATEIEH HE UCIIOIb3YETCS YBEIUUECHUE
BBIIEP>)KKU BpeMeHU cpabaTbeiBanus MT3?

Kakue TpeboBanus npeabsBIsitoTes K Ko3dduiuenram uyBctButesibHoctd MT3?

MOo’KHO JTi IOBBICHTH 3HaueHue Kodduipenta uyBcteutensHoctd MT3 ipu K3 B koHIIE
CMEKHOMU JIMHUY J100aBJIEHUEM B CXEMY HEIOJIHOM 3Be3/Ibl pejie ToKa B 00paTHbIN MpoBo1?
Kakum 006pa3oM npu BHIIOJHEHUH paOOThl UMUTUPYETCS OTKa3 BbIKItoUaTessd Q4 cMeKHOro
yuactka npu K3 B Toukax K4, K5, K6?

Onpenenuts NepBUYHbIE TApAMETPhI CPaOdATHIBAHUS U OLEHUTh UyBCTBUTEIBHOCTD
muddepennuanbHo-(pazHon 3amuThl (ID3) muHMM B ceTH, N300payKEHHOM HA PUCYHKE.
N306pa3uts quarpammsl BU curnanos, popMupyeMbIX 3alIUTON U BHELIIHEM U BHYTPEHHEM
K3, u onpenenuTs CKBa)KHOCTb UMITYJIBCOB /CK.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: TEXHUYECKHUE CpeICTBa
peammzauuu  yctpoictB  P3A
AIEKTPOIHEPIETHUECKUX CUCTEM

1. IuddepenunansHo-daznas BY 3ammra nuHmit
ANEKTpoNepeaun: CTpYKTypa KaHaia CBSI3U U
Ha3HA4YEHUE MMyCKOBBIX OPTaHOB

2.0rpannuenus npumenenus J13J1 na
JIEKTPOMEXaHUYECKO 1eMeHTHOI 6aze?
3.Ha3naueHue OCHOBHBIX OPTaHOB pEJIEHHON YacTu
HAD3?

4.3naTh Bo3MoOkHbIe peannzauuu 3T

3HaTh: NOPUHIUIBI  BBINOJIHEHUS
KOMIIJIEKCOB P3A OCHOBHBIX
00BEKTOB DIEKTPOIHEPTETHUECKUX
CHUCTEM

1 ITpuniun neifctBus nporoasHoN auddepeHnnanbHoMl
3aILUTHI JTUHUU?

YmeTs: OLICHUBATh
YYBCTBUTEIBHOCTh PAaCCUUTAHHBIX
YCTPOMCTB PEICHHON 3aIUThI

1.YMeTh o1leHMBaTh YyBCTBUTEILHOCTh OCHOBHBIX 3aILIIUT
JUHUH, TpaHcpopMmaTopa U reHepaTopa

YMeTb: paccuMThIBATH MapameTpbl
YCTPOICTB P3A
ANEKTPOIHEPIETHUECKUX CUCTEM

1.YMeTb paccuuThIBaTh NapaMeTphl CpadaThbIBaHUS
OCHOBHBIX 3auuThl TMHUN (J{P3 1 nonepeynoi
HanpaBJieHHOW quddepeHnanbHOM 3aThI
napajuieNbHbIX JTUHAN)

2.YMeTh pacCUMTHIBATh apaMeTPhl CpadaThIBaHUS
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OCHOBHOM 3amuThl Tpanchopmaropa ([3T)
3.YMeTh paccUuThIBATh apaMeTphl CpadaThIBaHU
OCHOBHOM 3amuThl reHeparopa (/[31")

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00bEME WIJTH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIECTBEHHO BBITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CITM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-7. Ilucbmennblii onpoc «PesieiiHas 3amuTa 1 aBTOMaTH3ANUsA JIEMEHTOB
IHEProCUCTEM))

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTpoabHoro meponpusitusi B BPC: 13

IIpouenypa nmpoBeaeHnss KOHTPOJIBHOrO0 MeponpusaTus: [IpoBecTH NUCEMEHHYIO KOHTPOJIBHYIO
paboty (ompoc). Takke Ha JEKIUSAX MPOBOJIUTCS TECTUpOBaHUE. Pe3ynpTHpyromias OIeHKa 3a
KOHTPOJIbHOE MEPOIPUATHE PACCUUTHIBACTCA KaK CpeHee-apu(pMeTnieckoe

KpaTKOC CoA€CpKaHMuE 3alaHUA:

3aganue 1. Kakue Buabl HoBpexAeHUN yuuThIBatOTCs pu BolnonHeHn: P3 ot K3 B ceTsix ¢
3a3eMIIEHHOW HeUTpabro? B omeeme nanucams HaA36aHUsi U 0003HAYEHUS. 8UO08 NOBPENHCOCHUL

3anmanue 2. Uto nonumaetcs o kodadgduimentom Bo3para MOT u KakoBbI €ro 3HaYCHHS?

3ananue 3. Kakue TpeboBaHus IpeIbSIBISIOTCS K YyBCTBUTENbHOCTH M T3 InHNK 3nekTponepeaadun?

3ananue 4. Kakast cTyneHb Kakoi U3 TPeXCTYNEHYaThIX TOKOBBIX 3aIllUT, YCTAHOBJICHHBIX Ha IBYX
MOCJIeI0BaTeNIbHO BKIIFOUEHHBIX JIMHUAX, OyAeT obecneunBarh TukBuaanuio K3 Ha BTopoii IMHNM B
cllyyae OTKa3a €€ BBIK/IIouaress?

3aganue 5. B uem paznuuue yciaoBuil BEIOOpa Toka cpadateiBanust MT3 HampaBieHHON U
HEHaNpaBICHHOM 3aIIUT?

3ananue 6. [Ipu OM3KKX WK yAaJeHHBIX (OTHOCUTEIBHO MECTa yCTAaHOBKH 3aIUThl) Toukax K3 Ha
3emuto OHM HII moxeT orpanmuanBats 9yBcTBUTEIHHOCTS 3amuThl HII? [loscHuTh, mouemMy 3TO MMeeT
MECTO.

3ananue 7. [louemy npu BriroueHnr oT ABP CeKIMOHHOTO BBIKITIOYATENS] HEOOXOIUMO
MPEABAPUTENILHO OTKIIOUUTH BHIKIIIOUATENb CEKIIUH IIKMH, TOTEePsBIICH MUTaHuE?

3ananue 8. KakuM o0pa3oM obecrieunBaeTcs HarpaBiieHHOCTh aericteus JI3 BJI B cetn ¢
JBYCTOPOHHHMM MUTaHHEM?

3ananue 9. Kakas u3 nuddepeHmanbHpIX 3aUT MOXKET UMETh «MEPTBYIO» 30HY nipu K3?

3aganue 10. Kakue BUIbI MOBPEXKIECHUN YUUTHIBAIOTCS MIPU BBHIMOJIHEHUH 3AIIUTHI IIUH B CETAX C
3a3eMJICHHOM W W30JIMPOBAHHON HEUTPaIhIO?
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3ananue 11. [ToueMy mpr HOMHHATBHBIX IEPBUYHBIX TOKAX TpaHCPOPMATOpPA TOKH B IEMIX
nupkysiiye JI3T MoryT nMeTs pa3Hbie 3HAYCHHS ?

3anmanune 12. Kakim 06pa3zom omnpezensieTcsi TOK CpadaTbIBaHUs W OIIEHWBAETCS YyBCTBUTEIHHOCTh
JrddepeHnnansHON 3auThl reHepatopoB cpeaneil momHocTH (30 MBT < Pr < 100 MBT)?

Ob6uLan xapaKTepMUCTUKA TOKOBbIX CTYMEHYATbIX 3aLUNUT OT MexXaydasHbix K3.

HasHauyeHue cTyneHen? TpeboBaHMe K 3awwmTe?

Kak paccumnTbiBaloTCA NapameTpbl CXeMbl 3aMeELLEHNA ceTn?

Kak paccumTbiBaeTca TOK Tpex- 1 aByxdpasHoro K3? B Kakmnx TouKax cetm ero Heobxoanumo onpesennTb
Ana Bblbopa napameTpos cpabaTbiBaHUA 3aLLMUTbI?

5. Kak paccumTbiBaeTcA ocTaTovHOE Hanpsa)keHue? M Kak ero sHaYyeHne BANAET Ha peanm3aumio 3aWwmThbl
oT mexaydasHbix K3?

PwnN e

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: TEXHUYECKHUE  Cpe/ICTBa 1.Kakue cxemsr mogxmnrouenus MOT k Tpanchopmaropam
peanuzauuu  ycrpoiictB  P3A TOKa KUCIONB3YIOTCA IpU peanu3anuu MT3 nunuit
AIIEKTPOIHEPIETUYECKUX CUCTEM aneKTponepenadn’?

2.YUT0 npeacTaBisitoT cOO0H «pa3HECEHHBIE)» CXEMBI
MT3? [IpuBecTtu npumep n300paxeHus s ciiydas
HenoJHoM 3Be3/bI ¢ AByMs (Tpems) MOT unu apyroii
cXeMbl (I10JIHAs 3B€3/]a, HEMOJIHBIM TPEYrOIbHUK).
3.Kakue ycTpoiicTBa BXOJAT B COCTaB pPeJIEHHON YacTH
JD3?

4.C Kakoi 1e1bI0 MPU BBIMOJIHEHUU
anexktpomexannueckux /3T ucnonsiyrores
npomexyrounbie HTT? [lpunnun ux paboTsl

3HaTh: MPHUHLMIBI  BBITOJHEHUS 1.3HaTh OCHOBHBIE IPUHLIUIIBI BHIITOJIHEHUS pPEIeiHON
koMmiuiekcoB  P3A OCHOBHBIX 3alUThl BO3AYIIHBIX JIUHUH, TPaHC(HOPMATOPOB U
00BEKTOB 3JIEKTPOIHEPTreTHUECKUX reHepaTopoOB

CUCTEM

YMers: OLICHUBATh 1.01eHKa ee 4yBCTBUTEIBHOCTHU MOTIEPEUHOM
qYBCTBUTEIBHOCTh PAaCCUUTAHHBIX nuddepeHIraIbHON TOKOBOM HAIIPaBIEHHOMN 3aIlUThI
YCTPOMCTB PENEHON 3aIMThI napajuleNbHbIX JUHUAN? .

YMeTh: paccunThHIBaTh NapaMeTpbl 1. Kak Bei6uparotcs napametpsl cpadarsiBanus [IOH?
YCTPOMCTB P3A Kaxum o6pazom onpenensercs Bpems cpadaTbIBaHUs
AIEKTPOIHEPrETUUECKUX CUCTEM ABP?

2.Kax BbIOupatoTcst napameTpsl cpabaTbiBanus 137
3.Kakum o0pa3oM BBIOMPAIOTCS YCTaBKH ITyCKOBBIX
opranoB J{d3?

4.11o KaKUM yCIIOBHUSIM OTIpeNIeNsIeTCsl TOK CpabaThIBaHUs
nonepeyHon AuddepeHnnanbHON TOKOBOI
HaIPaBJICHHOM 3alllUThl NAPAJUIEIbHBIX JIUHUAN?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHKe
BBITIOJTHEHO B TTOJTHOM 00bEME WIIH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 33124

Oyenka: 3

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanerus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-8. 3amura adoparopHoii padorsr Ne3

®opmbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora
Bec kouTposabHoro meponpusitusi B bPC: 14
IIpouenypa npoBeaeHNss KOHTPOJBLHOIO MEPONPHUATHSA: 3aIINUTa JJA00PATOPHOU PabOTHI

KpaTkoe conep:kanue 3a1aHusi:

Uro sIBIIsSIETCSI KpUTEPUEM OIIEHKH TOKOBOM OTCEUKH 0€3 BBIICPKKU BPEMEHH?
KakoBsl ycioBus BeIOOpa apaMeTpoB cpabaThIBaHUs BTOPOM CTYIEHU 3aILUThI — TOKOBOI

OTCEUKH C BBIIEP’KKON BpeMeHU?

Kakne TpC6OBaHI/I5{ MMPEABABIIAOTCA K HYyBCTBUTCIIBHOCTH TOKOBOM OTCEUKH C BBII[Gp)I(KOﬁ

BpEMEHU?

YeM OTIMYAIOTCS BEKTOPHBIE JUArpaMMbl TOKOB B MECTE yCTaHOBKHU 3amuThl Nel B 3amaHHON
cetu nipu aByxda3ubix K3 B Toukax K6 n K117
PaccmoTtpeTs mocienoBaTelbHOCTh paboThl yeTpoiicTB P3, ycTaHOBIEHHBIX B 33JJaHHOMN CETH,

npu pa3ianuHbix Bugax K3.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMmerb: paboTarh C yCTpOHCTBaAMH

1.Ymeth pa6OTaTB C JJICKTPOMECXAaHNYCCKUMU PEJIC

penenHon 3aIUTHI 3alUThl Ha JJA0OPATOPHOM CTEHJIE
AJIEKTPOIHEPTETUYECKUX CUCTEM
VYMmerTs: OILICHUBAaTh 1.YMeTh OlleHHBaTh YyBCTBUTEIHLHOCTh TOKOBOM

YYBCTBUTEIBHOCTh PACCUUTAHHBIX
YCTPOMCTB PEJICHHON 3aIUThI

CTyHeHYaTol 3amuTsl OT MHOTOda3HbIX K3

YMeTb: paccuMTHIBATH MapameTpbl
YCTPOICTB P3A
AIIEKTPOIHEPTETHUECKUX CUCTEM

1.YMeTh paccunThIBaTh MapaMeTpbl cpabaThIBaHUs
TOKOBOMW CTYIEHYaTO! 3alMThl OT MHOroga3Hbix K3

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu ebinonnenus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3aJjaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "Xopoo" BHICTaBISIETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxka: 3

17




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus: snanus: ONeHKa "HeyI0OBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
6 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. OcHOBHBIE BU/JIbI MOBPEKICHUHN B CETAX C 3a3emiieHHON HelTpabio (U > 110 kB).
BekTopHbie quarpammbl TokoB U Hanpspkennit mpu K(3), K(2) u K(1) na muausx
JIEKTpONEepeIayn.
2. PesepBHble 3amuThl TpanchopmaTopoB oT BHemHUX K3. Beibop mapameTpoB cpabaTbiBaHus,
CXEMBI TOJKITIOYCHHSI OOMOTOK pejie K TpaHChopMaTopaM TOKa U IPOBEPKA TyBCTBUTEIHBHOCTH
MT3 nonmxkaromiero 1Byxoomorodnoro tpanchopmaropa. (Unom > 110kB).
3. TecToBbIE BOIIPOCHI:
1)IIpu BBITIOJIHEHUHU KaKOW U3 3alUT JTUHUH UCIIONIb3YIOTCA U3MEPUTENIbHBIE OPTraHbl
COTNPOTHUBIICHUS?

e -TpogonbHoi anddepeHUnanbHOM

- JIMCTaHIIMOHHOM

- ToxoBOl HarpaBIEHHON

2)B kakoii u3 3amuT Tpanchopmaropa odecredrBaeTcs Jiyulias oTcTpoiika oT Opocka
HaMarHWYUBAIOLIETo TOKa?

- amura ¢ pene PHT

- IuddepennunanpHas TOKOBas OTCEUKa

- 3amuTa ¢ pene JI3T-21

3) ®parmMeHT cxembl Kakoi 3auTsl TpaHchopmaropa T npuBeneH Ha pucyHKe?

A B C
TA1 |TAZ | TA3
i ] =

N
Ny

{
d

|
N H [
@ {KAE

TA4 { TAS
i |

- IuddepenunanbHO oTceuKn

- IuddepenunanbHoM 3a1UTH 0€3 TOPMOKEHUS

- IuddeperunanbHOM 3alUTh ¢ TOPMOXKEHUEM

4) o xakoit npuyKHe nomnepevHsle AU epeHnanbHble TOKOBbIE HallpaBiIeHHbIe 3auThl P31
u P32 moryr He otkmounts K3 B Mecte ycranosku P317?
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- N3-3a Hanmuwst 30H KackanHoro aericteus P31 u P32

- 13-3a nammuus «meptBbIX» 30H Yy OHM 3amut P31 u P32

- W3-3a Hanuuwmst 30HbI KackagHoro aeiictsust P32 u «meptBoit» 30H61 OHM y P31

5) Kakue curnansl 70KHBI MpuHUMaTh BU-ipueMuuku nuddepeHimanbHo-Gpa3zHon 3auThI
nuHuu?

- OT nepegaTynKa «CBOEro» KOHIA JIUHUU

- OT nepegaTyrKa «4yK0ro» KOHIa JUHUU

- OT 060uX NepeaaTIYNKOB

6) Kaxum nomkeH ObITh KOOQQHUIMEHT YyBCTBUTEIILHOCTH MONIepedHoi qudepeHnnanbHoil
TOKOBOW HaIIPABJIEHHOM 3allUThI NTapajuleabHbIX JIMHUK Ipu K3 B TOuke paBHOI
YYBCTBUTEIBHOCTU?

-Ku>1,5

-Ku>1,2

-Ku>2,0

7) Kaxoit mokasaresb UCIOJIB3YETCs 1JIs1 OIIEHKU YyBCTBUTEIBLHOCTH yCTPOICTB P3?

- Ks

- Ku

- Kex

8) KakoBo naznauenue YPOB?

- JIukBuanus OBPEXICHUS HA 3aIMIAEMOM JJIEMEHTE B Clly4ae OTKasa ero P3

- JInkBuU1a1Usl TOBPEXKICHUS HA 3aIIMILAEMOM 3JIEMEHTE B CIIy4ae OTKa3a €ro BhIKII0YATENs
- JInkBuanus OBPEXIECHUS HA CMEKHOM Y4acTKe B CIIydae OTKas3a ero BbIKIItouaTess u P3
9) K kakum nociencTBUsM MOKET NpuBecTH ucnoiabzoBanue OHM Bo Bcex CTyneHsX TOKOBOM
HalpaBJIeHHON 3alUThl 0T MHOTO(a3HbIx K37

- K noxxHbIM cpabaThIBaHUSAM 3alIUTHI IPU HEUCIPABHOCTSIX B LEMSAX HANPSHKEHUS

- K oTka3y cpabareiBaHus 3amuThl pu TpexdasHbix K3 B Mecte ee ycTaHOBKH

- K yBenuuenuto BpemeHu cpabaTbIBaHUS 3aIIUThI

10) Kakas u3 3amur, yCTaHOBJIEHHBIX Ha OJIOKe reHepaTop-TpaHcpopmarop, obecreunBaeT
OTKJIIOUEHHE TeHepaTopa npu BHyTpeHHUX K3 0e3 BbIAepKKHU BpeMEHH?

- [IpononbHas nuddepeHnmanbHas TOKOBast

- MT3 ¢ [IOH

- TokoBas 3ammuTa 06paTHOM MOCIeA0BATEILHOCTH

IIpouenypa npoBenenust

Dk3aMeH TpoBoAUTCA Mo Ouneram. B Ounere nBa TeopeTmdeckux Bompoca u 10 TECTOBBIX C
BBIOOpOM oTBeTa. [1o ucTedeHnn BpeMeHu CTY/IEHT YCTHO OTBEYAET MPETOIaBaTe o

20



|. Ilepeuens Komnemenyuit/unOUKamopos u KOHMPOJILHHIX 6ONPOCOE NPOBEPKU PE3YIbINAMOE
0C60EeHUA OUCUUNIUHDL

1. Komnerenunss/Mupnkarop: UJ1-1nx-1 IlpuMenser TUIIOBbIE IPOEKTHBIE PELICHUS

Bomnpocel, 3axanus
1. OcHoBHbIE BU/IbI IOBPEXKIEHUH B CETAX C 3a3eMJIEHHOM HelTpanbto (U>110 kB).
Bekropusie nuarpammbl TokoB 1 Hanpspkenuid mpu K(3), K(2) u K(1) Ha muausx
AJIEKTpoIepeaaun
2.OCHOBHBIE BHJIBI TOBPEKICHUH B CETSIX C M30JUPOBaHHON HenTpanbio (U35 kB).
BexTopHbie quarpammsl TOKOB U HanpsbkeHud npu K(3) n K(2) Ha JIMHUAX 37€KTpolepe1auu
3. Bexropusie nuarpammbl TokoB mpu K(3), K(2) u K(1) 3a Tpancdopmaropom A/Y-11¢
3a3eMJIeHHOM HelTpasibto. COOTHOIIEHUS AJI pacyeTa TOKOB Ha CTOpOHE MUuTanus (A)
4.Bektopubie nuarpammbl TokoB ripu K(3) u K(2) 3a tpancdopmaropom Y/A-11.
CooTtHomIeHus Uil pacuera TOKOB Ha cTopoHe nuTtanus (Y)
5.HecenexktuBHas otceuka. Haznauenue. Beioop Toka cpadareiBanus. [loouepennoe AIIB
6.0OCHOBHbBIE CXEMbI COEMHEHUS U3MEPUTENBbHBIX OpraHoB Toka MT3 1 BTOpHUUHBIX 00OMOTOK
TpaHcGopMaTopoB TOKa. PexoMeH1anuu no mpuMEeHEHHUI0 CXEeM ISl CETU C U30JIUPOBAHHOM U
3a3€MJICHHON HEUTPAJIBIO
7.MakcuMarbHasi TOKOBas 3aluTa ¢ myckoM Mo Hamnpsikenuto. Haznauenue [IOH. Boibop
napameTpoB cpabaTeiBaHus 3amuThl. Cxema [TIOH u nieneii onepatuBHOTO TOKA 3aIUTHI.
Ob6nacTs NpUMeHeHus
8.Haznauenne OHM wu ero BiusiHEE Ha BEIOOp TOKA CpadaThIBaHUS HAIPABICHHOM 3alUTHI,
900 cxema BKJIIOUEHHS OpraHa HalpaBJiIeHHUs MOIIHOCTH. «MepTBas» 3ona OHM
9.01eHKa BIUSHUS CXEMBI BBIIIOJHEHUS (HETIOIHAs 3Be3/ia ¢ ABYMsI UJIU TPEMS peJie) Ha
YyBCTBUTEIHHOCTh BTOPOM U TPEThel CTyIMEHEl TOKOBOH 3alUThI OT Mexkaypa3Hbix K3
10.Iucranmonnsle 3amuthl. [Ipunuun neiicteus. [logsoaumeie k MOC BennyuHbIL
Xapaktepuctuku cpabareiBanus MOC
11.Ha3nauenue u ¢pynkuuu P3. TpeboBanus k yctpoiictBam P3
12.0OcHOBHBIE CITOCOOBI BHITIOIHEHUS OBICTPOJICHCTBYIOMMX 3aLUT JIUHUHN 3JeKTpornepeaun
13.ITpononsHas auddepeHnnanpuas TOKOBas 3alIUTa JIMHUHN dekTponepenaydu. [Ipunamn
neiictBusi. Tok HeGananca. OCHOBHBIE IPUYMHBI, OTPaHUYMBAIOLINE 001aCTh MPUMEHEHUS
3aIlUTHI
14. Tuddepennmanpuo-dpaznas BU 3amura nunuit anekrponepenayu. [IpuHun nedcTBus.
Crpykrypa kaHana cBsizu. HazHaueHue myCKOBBIX OPraHOB
15.ITpuHuun neficTBus U CTpYKTypHast cxema AuddepenunanbHo-paszHoit BY 3amuThl.
Hasnadyenune OCHOBHBIX OPTaHOB PENEMHON YaCTH 3aIINATHI
16.ABTOMaTHYECKOE peryIupoBaHre KodppuIreHTa TpanchopMayi HOHUKAIOLIETO
TpanchopmaTopa
17.binxHee u fanpHee pezepBupoBanue. [IpenmyiiecTBa 1 HEIOCTATKU KaXKJ0r0 CIocooa.
YPOB
18.OcHoBHBIE BU/IbI TOBPEXKICHUN U HEHOPMAIIBHBIX PEKUMOB pabOThI TpaHC(HOPMATOPOB.
TpeGoBanus K peIeHHOMN 3aIINUTe
19.I'a3oBas 3amura TpancpopmaropoB. Haznauenue u npuHmn aecteus. OLeHKa 3aIuThl
20.ITpogonpHas nuddepennmanbHas TokoBas 3auTa Tpancopmaropa. [punnun neicteus.
VY4er pa3HbIX TpYyNI coeMHEHUsI 0OMOTOK TpaHc(opmaTopa MpH BHITOIHEHUN
muddepeHIManbHOM 3auThl. PacyeT TOKOB B LETIAX IUPKYIISIINH 3aIIUTHI
21.JIornueckas 3amura mwuH. [punnun neiictBus 3amutel. [loscHUTh paboTy cxembl
22.3ammTa OT 3aMbIKaHUsI OOMOTKH pOTOpa reHepaTopa Ha 3eMJII0 B OTHOM U IBYX TOUYKaX.
Ha3znauenue, TpeboBanus k 3amute. [IpuMeps! BHIOTHEHUS
23.3amuTa OT MOBBIIICHUS HANIPSDKEHUS Ha TeHepaTopax U Oiokax. Haznauenue. Beibop
napameTpoB cpabaTbiBaHusl. HazHaueHue U BBIMOJHEHHUE 3aIUThI OT TOTEPU BO30YKICHHS
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24.OcHOBHBIE BBl TOBPEXICHUN U HEHOPMAJILHBIX PEKUMOB pabOThI OJIOKOB FeHEPaTop-
tpanchopmatop. TpeboBaHUs U 0COOCHHOCTH BBITIOJIHEHHSI OCHOBHBIX M PE3EPBHBIX 3aIUT
25.0OcHOBHBIE 3aIUTHI OJIOKOB TeHEpaTOP-TpaHCcHOPMATOP OT BHYTPEHHUX MOBPEKICHHUH
26.Haznauenue AIIB, TpeboBanms, ciocoOs! mycka. Bosmoxxknoctu Y13 npu nanumuuu ATIB
27.0cobennoctu  BeimonHeHust AIIB Ha TUHMAX ¢ ABYCTOPOHHUM NMUTaHUEM

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.IIpu BBITOJIHEHUH KAKOW W3 3AIIUT JIMHUU UCIIONB3YIOTCS U3MEPUTEIIbHBIC OPTaHbl
COTIPOTUBIICHUS?
OTBeThI:
1. ITpomonpHOM mTuddepeHITHaATEHOM.
2. JIncTaHIIMOHHOM
3. TokoBO# HaIpaBJICHHOMN
Bepusriit orBet: OTBET 2
2.1To xako# cxeMe BBINOJHEHAa MaKCUMaJibHAsl TOKOBAs 3alura?

L TAZPC]— KA1[] []KA3

TA2 I
TA1|TA2 .,_—fgcl' KA2 e
E E —KA5

OTtBeTsI:
1. mo aByx(a3Hoit TpéxpeneitHoi cxeme

2. o Tpéx(pa3Hoi AByXpeneiiHON cxeme

3. no nByx(a3HOU ABYXpeeiiHON cxeme
Bepwnsiii orBeT: OTBeT 1

2. Komnerenuust/Muauxarop: N/1-2nk-1 BeiOupaer napaMeTpsl 21eKTpoo00pyI0BaHUs, YIUTHIBAS
TEXHUUYECKHUE U DKOHOMUYECKHE OTPaHUYEHUS

Bomnpocel, 3axanus
1.ITonepeunast nuddepeHanbHas TOKOBask HalpaBJIeHHas 3alUTa MapauIeNbHbIX JIUHUH.
[Tpunuumn neiictBus 3amuThl. Bei6op mapameTpoB cpabaTbiBaHUS U OLIEHKA YyBCTBUTEIBHOCTH.
«MeptBas» 30Ha 3amuThl. KackagHoe nelicTBre 3aluThl
2.001as xapakTepuCTHKa TPEXCTYIIEeHYaTOM TOKOBOM 3amuThl. HazHaueHue CTyneHe.
CenexTuBHAs U HECENEKTUBHAS OTCEUKH
3.XapakTepucTuKa TPEXCTYNeHYaTol TOKOBO 3amuThl. Hasnauenue cryneneii. Beioop
napaMeTpoB cpabaThIBaHUsI, OLIEHKA YYBCTBUTEIBHOCTH BTOPOU CTYIIEHHU U CIIOCOOBI e
MOBBILICHUS
4.MaxcumanbHasi TokoBas 3anura. Hasnauenue. Beioop napamerpoB cpabateiBanusi. OLeHka
YyBCTBUTEIBLHOCTH. CXEMBI BBIITOJIHEHUS 3aIUTHI
5.CenexTuBHbIE TOKOBBIE OTceUKH. CrIocOOBI 00ecTieUeHus CEIeKTUBHOCTH JEHCTBUS OTCEUEK.
Br160op Toka cpabaThIBaHUS OTCEUEK U CXEMBbI MOJKIIOUYEHUS pelie ToKa. 30Ha AeHCTBUS
orceuek. Onenka
6.MaxkcuMaibHasi TokoBas 3auuTa. [IpuHmn Be16opa BbIAEpKEK BpeMEHH cpadaThIBaHUs
MT3. He3zaBucHuMBbIE U 3aBUCUMBIE OT TOKAa XapaKTEPUCTUKHU BbIIEpKEK BpeMeHU. CTyneHb
CEJIEKTUBHOCTH
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7. TokoBas HampaBleHHas 3alMTa OT Mexayda3Hbsix K3. Beibop nmapameTpoB cpabaThIBaHUS
YYBCTBUTEJIBHOW CTYIECHHU 3aIIUTHI B PaIaIbHON CETH C JBYCTOPOHHUM IUTAaHUEM
8.0co0eHHOCTH BBIOOpA MTapaMeTpoB cpabaThIBaHUS YYBCTBUTEIILHON CTYTICHH TOKOBOM
3aIUTHI B KOJIBLIEBOW CETH C OJTHUM MCTOYHUKOM NUTaHusA. KackagHoe 1eHCTBUE 3aILUTHI
9.0cobennoctu BeIOOpa TOKOB cpabarbiBanu | u Il cTynenel TOKOBOM 3alUTHI B padalibHON
CETH C JBYCTOPOHHUM IUTaHUEM

10.CpaBHuUTH ycroBHs BbIOOpa BIZIEpKEK BpeMeHH cpabarbiBanusg MT3 B paananbHOil ceTH ¢
JBYCTOPOHHUM IIUTAHUEM U B KOJIBLIEBOM CETH C OJTHUM UCTOYHUKOM nuTanus. [loscHuTh
paccranoBky OHM

11.TokoBas 3amuTa HyJIeBO# nocieaoatebHocTH OT K3 Ha 3emito. HazHauenue. Bri6op
apaMeTpoB cpabaThIBaHUs UyBCTBUTENIBHON CTYIIEHU B PaAHAIbHON CETU C OAHOCTOPOHHUM
nutanueM. CpaBHUTb BBIIEPKKU BPEMEHH cpadaThIBaHHs TOKOBBIX 3alUT, BKIFOUEHHBIX Ha
ToKH (a3 u Ha Toku HIT

12.YcaoBus BeIOOpa mapaMeTpoB cpabaThIBAHKS TPEXCTYIEHYATONH TOKOBOM 3alTUThI HYJICBOM
MOCJIEIOBATEIBHOCTH B PAJHAIbHON CETH C OIHOCTOPOHHUM NMHUTaHHEeM. BiusHue Ha BbIOOp
TOKOB cpadaTbIBaHUs TPaHC(HOPMATOPOB € 3a3eMIICHHOM HEHTpabio

13.TpexcryneHuarast AMCTaHLMOHHAS 3alllUTa JIMHUU JieKTpornepenayu. Hasnauenue
ctyneneit. Beibop napamerpoB cpabareiBanus [ u Il ctyneneir. CpaBHEHHE ¢ TOKOBOM 3alIUTON
ot MO K3

14.Bb160p nmapaMeTpoB cpabaThIBaHUS U OLIEHKA YyBCTBUTEIBHOCTH TPETHEH CTyIEHU
JUCTAaHIMOHHOM 3alUThI TUHUM AekTporepeaaun. CpaBaenue ¢ MT3

15.IToHsITHE CENEKTUBHOCTH. 3aLIUThI ¢ ADCOMIOTHONW M OTHOCUTEIbHOM CEIEKTUBHOCTBIO.
IIpuBectu npuMepsl

16.IIpuHuun aelcTBus nonepeuHon AuddepeHnrnanbHON TOKOBOM HallpaBIeHHOM 3a1UThI
napajuleJbHbIX JUHUNA. CXeMbl 1ienel nonepeyHoi 3auuTsl. PaccMoTpers QyHKIIMOHUpPOBAaHUE
cxeMbl Tipu K3 Ha oiHOM W3 TMHUN

17.Bei60p mapamMeTpoB cpabaThIBaHUS M OlleHKA YyBCTBUTEIbHOCTH M T3 mapamienbHbIX
JUHUN HanpsbkeHneM 35kB

18.0OcHOBHBIE IPUYKMHBI TOABJIEHUS TOKa HebalaHca B IPOAOIbHON Au(depeHnrnaibHON
3anTe TpaHchopmaropa. Y cioBus BeIOOpa Toka cpabaTbiBaHusl. CIoCOOb! YMEHbIICHHS
BJIIMSIHUS TOKOB HeOanaHca rnpu BHemHUX K3 Ha paboTy 3ammTsl

19.Cnioco0s1 OTCTPOIKH MPO0abHON T depeHaTbHOM 3aUThl TpaHCPOopMaTopa OT
OpOCKOB TOKa HAMarHMYWBaHUS

20.IIpunuun aevicteus 1uddepeHaaIbHON TOKOBOK 0TceukH TpaHchopmaropa. CxeMsl
coeIMHEeHUs1 0OMOTOK TpaHCchopMaTopoB Toka. Beibop Toka cpabaTeiBanus. OrieHka

K03 pHIIMEeHTa YyBCTBUTEILHOCTH

21.ITpunuun aeiicteus nuddepeHantbHON TOKOBOM 3allluThl TpaHCPopMaTopa.
Hcnonb30BaHue pelie ¢ MpOMEXYTOUHBIM Hachlaomumces Tpanchopmaropom (tuna PHT)
JUISI TIOBBIILIEHUS] YyBCTBUTEIBHOCTH 3aIIUTHI

22 IlpunHuun aercTBus 1uddepeHIaIbHON TOKOBOM 3aIUThl TpaHchopMaTopa ¢
topmokenueM (pene tumna J[3T-11). Haznauenne TopmokeHust

23.Pe3epBHbIe 3alIMTHI TpaHchopMaTopoB oT BHemHUX K3. BeiOop napamerpos
cpabaThIBaHUSI, CXEMbI TIOJKITIOYEHHS] 0OMOTOK pesie K TpaHchopMaTopaM TOKa U ITPOBEpKa
yyBcTBUTEIbHOCTH M T3 nmoHmxkaromiero 1syxoomMotouHoro Tpancopmaropa. (Unom >
110xB)

24 Pe3epBHBIE 3aIUTHI IBYX- U TPEXOOMOTOUHBIX MMOHIKAIOIIUX TpaHC(HOPMATOPOB OT
BHelTHUX K3. OcOOEHHOCTH BBIMTOJIHEHHUS PE3EPBHBIX 3aIUT TPEXOOMOTOUHBIX
TpaHc(hOpMaTOPOB NMPHU HATUYUH BYCTOPOHHETO MUTAHUS

25.0cHoBHbIE CTIOCOOBI BBIITOJIHEHUS peNleHON 3auThl HH. [TpuHumn neicteus
TuQdepeHIaIbHOM 3aUThl KH. Y clIoBHs BbIOOpa Toka cpadbareiBanus 3111
26.Henonnas nuddepennumanbhas 3amuta mwuH. [Ipunnun nefictus. Beibop napamerpos
cpabaTbIBaHUs
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27.0OcHOBHBIE BH]IbI TOBPEXICHUH U HEHOPMAJIBHBIX PEXKUMOB pabOTHI T€éHEPaTOPOB.
TpebGoBanus k peneriHoi 3amute. OCHOBHBIE M pe3EPBHBIC 3AIUTHI

28.IIpononpHast 1 nonepevnas AuddepeHnnanbHble 3aUUThl reHeparopa. Hasnauenue.
[Tpunuun peiictBus. Beibop napameTpos cpabaThiBaHUS

29.CpaBHUTH YCIIOBHSI BEIOOPA TOKOB CpabaThIBaHUs MPONOJIbHON AuddepeHnnanbHoMl
3alUThl FeHepaTopa 1 TpanchopmaTopa

30.3amuTa OT 3aMbIKaHHUA Ha 3€MJII0 OOMOTKHM cTaTtopa reHeparopa. Haznauenune. CriocoObl
BBINOJIHEHUS 3aLUThI

31.TpeGoBanus K 3amuTam reaeparopa ot BHemHUX K3 1 neperpy3ku pabounMu TOKaMH.
Bunp! 3amut. Haznauenue u Be10op napameTpoB cpadateiBanus MT3 ¢ [IOH
32.TpeboBaHus K 3aIIUTE T€HEPATOPA OT MEPETPy3KU TOKAMH 0OpaTHOW MOCIIEA0BATEIHHOCTH.
Be10op mapamerpoB cpabaTbiBaHus ABYX- (YeThIpeX) cTyneHuaTol 3amutel OI1
33.Haznauenue ABP, TpeGoBanust k ABP, mapamerpbl cpabaThIBaHHs TyCKOBOT'O OpraHa
HanpsHKeHUs

MatepuaJbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.B kaxoit u3 3amut Tpanchopmaropa odecreunBaeTcs Jy4lias OTCTPOiKa OT Opocka
HaMarHUYMBAIOLIETo TOKa?
OTtBeTsI:
1. 3amura ¢ pene PHT.
2. luddepeHnnanbHas TOKOBas OTCEYKA.
3. 3amuTa ¢ pene JI3T-21.
Bepusiii orBet: OTBeT 3
2.Kakoli 1okasaTesib HCTIOIB3YEeTCs JUIsl OLIEHKH YyBCTBUTEIBHOCTH yCTpoicTB P37
OTtBeTsI:
1. Ks
2. Ky
3. Kex
Bepusiii orBeT: OTBET 2
3.Kakas u3 3ammr, yCTaHOBJIEHHBIX Ha OJIOKE TeHepaTop-TpaHCPOopMaTop, 0OecreunBaeT
OTKJIIOUEHHE TeHepaTopa npu BHyTpeHHUx K3 6e3 BbiepKKu BpeMeHu?
OTBeTHI:
1. [TpononsHas auddepeHinanbHas TOKOBas.
2. MT3 ¢ I1IOH.
3. TokoBas 3amuTa 0OpaTHO MOCIEe0BATEILHOCTH.
Bepwnsriit orBeT: OTBeT 1
4.Kaxkas 13 NnepeurciIeHHbIX 3alUT 001aaeT a0COMOTHOMN CENEKTUBHOCTHIO?
OTBeTHI:
1. Toxkosas.
2. JlucTaHIIMOHHAS.
3. IlpononeHas nuddepeHanbHast.
Bepnsiit orBet: OTBeT 3
5.Kakas u3 3aiuT He MOXKeT 00eceuuTh JajibHee pe3epBUpOBaHue?
OTtBeTHI:
1. TokoBas HampaBlICHHAS.
2. JlucraHmMOHHAas.
3 IlpononeHas nuddepeHanbHast.
Bepnsiit orBet: OTBeT 3
6.Kakoe Bpemst cpaGaTbIBaHUS cielyeT NpUHATH JUid HanpasienHoil MT3, neiictByromeit Ha
BBIKITIOUaTens Q4, ecnu BpeMeHa JAeCTBUS COOCTBEHHBIX 3amuT notpedureneit H1, H2 u H3
cocransitot 0,2 ¢, 0,8 c 1 1,2 ¢ COOTBETCTBEHHO (CTYNEHb CEJICKTUBHOCTH MPUHSATH paBHOi 0,5
c)?
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H3

> H2 (0,8c) (1.2¢)

Q5 Q6
OTBeTHI:
1. 1,7 cekyHnasl

2. 1,3 cexyHubl

3. 0,7 cexynapl
Bepusriit orBet: OTBET 2
7.¥YcranoBka OHM B TOKOBOH 3aIlIUTe JTMHUH C IBYCTOPOHHUM IMUTAHHEM HEOOXO0IMMa st
OTBeThI:
1. MOBBILIECHUS YyBCTBUTEILHOCTH.
2. NOBBILIEHUS OBICTPOIEHCTBUS.
3. obecnieueHus CENeKTUBHOCTHU JACHCTBHUS.
Bepnpiii orBet: OtBer 3
8.B kakom cirydyae BpeMs cpabaTteiBanust MT3 ¢ He3aBUCHMOI XapakTepUCTUKON OyieT
MeHblie?
OTtBeTsI:
1. ITpu K3 Ha «cBOEM» ydacTke.
2. Ilpu K3 Ha cmexHOM ydacTke.
3. Bpems cpabarbiBanust OyJIeT OJMHAKOBBIM.
Bepusiii orBet: OTBet 3

II. Onucanue wkanvl oueHueanus

Oyenka: 5
Onucanue xapakmepucmuxu evinonnenus snanusa: Ouenka «OTJIMYHO» BeicTaBisieTcst CTYACHTY,
KOTOPBII MOKa3al Mpy OTBETE HA BONPOCH HK3aMEHAIIMOHHOT 0 OMieTa U Ha JIOTIOJIHUTENbHbIE
BOTIPOCHI, YTO BIIA/ICET MaTEPUATIOM M3YyYEHHOU JUCIUTUIMHBI, CBOOOHO IPUMEHSIET CBOW 3HAHHS
JUIs OOBSICHEHUS Pa3IMYHbIX SABJICHUN U peIlleHus 3a/1a4, TaKkKe OTBETHII BepHO Ha 9-10 TecTOBBIX
BOIIPOCOB B Ouiere.

Oyenka: 4
Onucanue xapakmepucmuxu evinoanenus snanusa: Onenka «XOPOILIOy BeicTaBisieTcst CTYAESHTY,
B OCHOBHOM IPaBMJIBHO OTBETUBIIEMY Ha BOIIPOCHI SK3aMEHAIIMOHHOI O Onjiera 1 Ha
JIOTIOJTHUTEIIFHBIE BOMIPOCHI, HO IOMYCTUBIIIEMY ITPH 3TOM HENPUHIIMITAATBHBIE OITHOKH, TAKXKe
OTBETHJI BEPHO Ha 7-8 TECTOBBIX BOIIPOCOB B OUJIETE.

Oyenka: 3
Onucanue xapaxmepucmuxu gvinoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIIETCS CTYJEHTY, KOTOPBI B OTBETAaX Ha BOIPOCHI 3K3aMEHAIIMOHHOTO OMiieTa AOMYCTHII
CYIIIECTBEHHBIC U JIaXke TpyObIe OMMOKHM, HO 3aT€M UCIPABUI UX CaM, TaKKe OTBETUII BEPHO Ha 6
TECTOBBIX BOIIPOCOB B OUJIETE.

Oyenka: 2
Onucanue xapakmepucmuku svtnoanenusi 3uanus. Ouenka «HEY JTOBJIETBOPUTEJIbBHO»
BBICTABJISIETCS CTY/ICHTY, KOTOPBIi: a) He OTBETHJI Ha BOIPOCHI 9K3aMEHAIMOHHOTO OUJIeTa U He
CMOT PELINTh, TUOO HAMETUTD MTPABUIIbHBIN ITyTh pELIeHUs 3a1a4u U3 OuseTa; 0) mpu OTBETE Ha
JIOTIOJTHUTEIILHBIE BOIIPOCH OOHAPY KU HE3HAHKE OOJIBIIOT0 pa3/esnia 3K3aMeHAIIMOHHON
MIPOrpaMMbl; B) OTBETHJI BEPHO Ha 5 U MEHEe TECTOBBIX BOIIPOCOB B OUIIETE.
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Onenka ompenensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0CHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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